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Fortbildung

Update klinische Studien und GCP
V6

Value of regional trials networks in the care of cancer patients
– the regional trials network of the Comprehensive Cancer
Center Mainfranken
Goebeler M.-E., Schauer U., Bonifert K., Bargou R.
Comprehensive Cancer Center Mainfranken, Würzburg, Germany

The development of infrastructure to support high quality clinical trials
has been mirrored in a number of countries over the last years. In order
to better serve patients’ needs for high-quality medical care within the vicinity of their residence the Comprehensive Cancer Center Mainfranken
(CCC MF) has actively built up a strong regional trials network.
Aims: One of the principle goals is to engage patients and colleagues from
the regional catchment area of the CCC MF in all aspects of clinical research in order to advance translation. The network intends to provide
high quality clinical research trials for the benefit of patients, to ensure a
collaborative and integrated manner to share experiences of all participating member institutions and practitioners and to develop joint initiatives.
Methods: A central trials registry enables a broad oversight on clinical trials activities and links to the dedicated investigators. A centrally organized
network coordination supports communication, organizes training and
quality assurance within the clinical trial units of the member institutions
by implementing high quality standards in the conduct of clinical studies.
The organizational structure of the network facilitates the recruitment for
clinical trials and ideally offers the potential for screening large numbers
of patients neccessary to find for biomarker-driven and personalised targeted treatments.
Results: By means of this, the number of patients enrolled into clinical
trials within this regional trials network significantly increased over the
last years, in 2015 nearly 15% of the patients in the regional network were
treated within clinical trials.
Conclusion: In summary, we successfully demonstrated that regional
trials networks may foster a broad availability of innovative therapeutic
approaches for cancer patients regardless of their location and is able to
enforce trial recruitment as well as to stimulate joint initiatives.
Disclosure: No conflict of interest disclosed.

Expertenseminar

Aus der Praxis: Onkologische Notfälle
V13

Hands-on: emergencies
Panse J.
Uniklinik RWTH Aachen, Klinik für Onkologie, Hämatologie, Hämostaseologie
und Stammzelltransplantation, Aachen, Germany

Oncologic disease or treatment related emergencies have historically been
divided into metabolic abnormalities including tumor lysis syndrome
(TLS) and emergencies caused by tumor growth, e.g. malignant spinal
cord compression (MSCC) or superior vena cava syndrome (SVCS).
New treatment options such as check point inhibitor therapies, tyrosine
kinase inhibitors and other precision treatments have led to hitherto unrecognized and sometimes underestimated side effects that might hide
behind common severe clinical conditions such as confusion, lethargy,

© 2017 S. Karger GmbH, Freiburg
Fax +49 761 4 52 07 14
Information@Karger.com
www.karger.com

Accessible online at:
www.karger.com/ort

nausea, diarrhea and others. Knowledge of symptoms pointing towards
oncologic emergencies as well as supportive measures and monitoring
parameters is crucial in caring for patients with solid and hematologic
malignancies.
Thus, in addition to diagnoses and treatment options of classical oncologic emergencies, the session will try to highlight some pitfalls and typical
symptoms caused by targeted and current therapies which could turn into
emergencies if overlooked. All these data will be presented based on clinical cases including cases in which decision making might not be trivial.
Disclosure: No conflict of interest disclosed.

Fortbildung

Update Infektionen in der Hämatologie und Onkologie
V16

New AGIHO guidelines for the empirical antimicrobial therapy
of febrile neutropenic patients
Maschmeyer G., Arbeitsgemeinschaft Infektionen (AGIHO) der Deutschen
Gesellschaft für Hämatologie und Medizinische Onkologie (DGHO)
Klinikum Ernst von Bergmann, Hämatologie, Onkologie und Palliativmedizin,
Potsdam, Germany

Fever and infections emerge in a high proportion of neutropenic cancer
patients. As the spread of multidrug-resistant pathogens is increasing and
new treatment options are sparse, antimicrobial stewardship based on local epidemiology is crucial. Diagnostic efforts to early identify a clinical
focus of infection facilitating targeted rather than empirical treatment
must be reinforced. Defined criteria for distinguishing between standard- and high-risk patients help to avoid unnecessary hospitalization and
antimicrobial overtreatment. A limitation of the duration of treatment in
responding, but persistently neutropenic patients should further reduce
the selection pressure on microbial pathogens, costs and treatment-related side effects.
In patients presenting with high-risk criteria and neutropenic fever of
unknown origin (FUO), antibacterial monotherapy with an anti-pseudomonal beta-lactam must be started within 2 hours. If no defervescence
occurs after 96 hours, a thoracic CT scan is recommended. In case of pulmonary infiltrates, early antifungal therapy for invasive aspergillosis must
be considered. In clinically stable patients with ongoing FUO, modification of antimicrobial treatment is not mandatory. If such a modification is
indicated, a broad-spectrum antifungal agent should be added. Treatment
should be discontinued in persistently neutropenic patients after 7 days of
stable defervescence.
Screening for patient colonization by multidrug-resistant pathogens is encouraged. In case of colonization by MRSA, VRE or ESBL, primary modification of empirical antimicrobial intervention in favor of agents active
against these pathogens can be considered.
Disclosure: Georg Maschmeyer: Advisory Role: Gilead; Financing of Scientific
Research: Gilead, Pfizer, Astellas, Basilea
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V17

New guidelines for prophylaxis of bacterial and pneumocystis
infections
Löhnert A.Y.1, Mayer K.2, von Lilienfeld-Toal M.3, Neumann S.4,
Christopeit M.5, Alakel N.6, Henze L.7, Krause S.W.8, Sandherr M.9,
Weißinger F.10, Penack O.11, Wolf H.-H.5, Durán Graeff L.12, Cornely O.A.1,
Maschmeyer G.13, Vehreschild J.1
Uniklinik Köln, Innere Medizin I, Köln, Germany, 2Universitätsklinikum
Bonn, Onkologie, Hämatologie, Immunonkologie und Rheumatologie,
Bonn, Germany, 3Universitätsklinikum Jena, Innere Medizin II, Jena,
Germany, 4Ambulantes Onkologiezentrum Wolfsburg, Wolfsburg, Germany,
5
Universitätsklinikum Halle (Saale), Innere Medizin IV, Halle, Germany,
6
University Hospital Dresden, Medizinische Klinik und Poliklinik I, Dresden,
Germany, 7Universitätsmedizin Rostock, Innere Medizin, Rostock, Germany,
8
Universitätsklinikum Erlangen, Hämatologie und Internistische Onkologie,
Erlangen, Germany, 9Gemeinschaftspraxis für Hämatologie und Onkologie,
Weilheim, Germany, 10Evangelischen Krankenhaus Bielefeld (EvKB), Innere
Medizin, Bielefeld, Germany, 11Charité, Campus Benjamin Franklin, Klinik für
Hämatologie und Onkologie, Berlin, Germany, 12Uniklinik Köln, Köln, Germany,
13
Medizinische Klinik Klinikum Ernst von Bergmann, Hämatologie und
Onkologie, Potsdam, Germany
1

Since publication of the last guideline on antibacterial and pneumocystis prophylaxis by the Arbeitsgruppe Infektionen in der Hämatologie
und Onkologie, medical research has led to dramatic changes in the perspective on host-bacterial interaction and antibiotic use. Global spread
of bacterial resistance endangers established regimes for treatment and
prophylaxis of bacterial infections. New insights into the functioning of
the human microbiome demand adaptation of the cost-benefit equation
regarding prophylactic antibacterial use. During this talk, key changes in
the existing guideline will be highlighted and discussed based on current
literature.
Disclosure: Annika Löhnert: No conflict of interest disclosed.
Jörg Vehreschild: Advisory Role: Astellas, Gilead, Basilea und Merck/MSD;
Financing of Scientific Research: Pfizer, Merck, Gilead, Basilea und Astellas; Expert
Testimony: Astellas, Gilead, Infectopharm, Merck/MSD, Basilea und Pfizer; Other
Financial Relationships: Astellas, Gilead, Merck/MSD und Basilea
V18

Diagnosis and management of gastrointestinal complications
in adult cancer patients: 2017 updated evidence-based
guidelines of the Infectious Diseases Working Party (AGIHO)
of the German Society of Hematology and Medical Oncology
(DGHO)
Schmidt-Hieber M.1, Bierwirth J.2, Buchheidt D.3, Cornely O.A.4,5,6,
Hentrich M.7, Maschmeyer G.8, Schalk E.9, Vehreschild J.J.4,5,
Vehreschild M.4,5
HELIOS Klinikum Berlin Buch, Department of Hematology, Oncology
and Tumor Immunology, Berlin, Germany, 2BZH GmbH, Deutsches
Beratungszentrum für Hygiene, Freiburg, Germany, 3Mannheim University
Hospital, University of Heidelberg, 3rd Department of Internal Medicine
-Hematology and Oncology, Mannheim, Germany, 4University of Cologne,
1st Department of Internal Medicine, Cologne, Germany, 5German Center for
Infection Research (DZIF), Bonn, Germany, 6University of Cologne, Clinical Trials
Centre Cologne, ZKS Köln, Cologne, Germany, 7Rotkreuzklinikum München,
Department III for Internal Medicine, Hematology and Oncology, Munich,
Germany, 8Ernst-von-Bergmann Klinikum, Department of Hematology,
Oncology and Palliative Care, Potsdam, Germany, 9Otto-von-Guericke
University, Department of Hematology and Oncology, Medical Center,
Magdeburg, Germany
1

of recommendation and the quality of the published evidence for major
therapeutic strategies were categorized using the 2015 ESCMID (European Society for Clinical Microbiology and Infectious Diseases) criteria. Final recommendations were approved by the AGIHO plenary conference.
Results: Recommendations were made with respect to non-infectious and
infectious gastrointestinal complications. For all recommendations, the
strength of the recommendation and the level of evidence are presented.
Conclusion: A multidisciplinary approach to the diagnosis and management of gastrointestinal complications in cancer patients is mandatory.
Evidence-based recommendations are provided in this updated guideline.
Disclosure: Martin Schmidt-Hieber: Advisory Role: Takeda Pharma; Financing of
Scientific Research: MSD, Roche, Novartis, Gilead Sciences, Boehringer Ingelheim;
Other Financial Relationships: MSD, Roche, Novartis, Gilead Sciences, Pfizer,
Janssen-Cilag
Maria Vehreschild: Financing of Scientific Research: Pfizer, Merck, Gilead Sciences
and Astellas Pharma; Expert Testimony: 3M
V19

Outpatient management of infectious complications in
patients with malignant disorders: new guideline of the
working party for infections in hematology and oncology
(AGIHO)
Sandherr M.1, Rieger C.2, Maschmeyer G.3
Gemeinschaftspraxis für Hämatologie und Onkologie, Weilheim, Germany,
Medizinische Gemeinschaftspraxis Germering, Germering, Germany, 3Ernst von
Bergmann Klinikum, Klinik für Hämatologie, Onkologie und Palliativmedizin,
Potsdam, Germany
1
2

Purpose: To provide guidelines on outpatient management of infectious
complications during cancer treatment.
Method: A literature search identified relevant studies. Primary endpoint
included: incidence of febrile neutropenic complications in outpatients as
well as recovery and overall mortality after outpatient treatment. Secondary endpoints included: rate of hospital admission, defervescence without
regimen change, time to devervescence, recurrent fever, incidence if fever
of unknown origin (FUO), clinical defined infection (CDI), microbiological defined infection (MDI). An expert panel developed a clinical practice
algorithm for outpatient management of febrile neutropenic complications, based on available evidence and informal consensus.
Results: Risk assessment for medical complications in patients with febrile neutropenia using the Multinational Association for Supportive Care
in Cancer (MASCC) score helps to identify patients with a low risk for
febrile neutropenic complications.
Recommendation: Patients with febrile neutropenia should undergo
a careful systemic assessment with a validated risk index, e.g. MASCC
index. Patients without comorbidity (an algorithm will be provided)
and a MASCC score of > 20 are defined as low risk patients and can be
safely managed as outpatients. An oral fluoroquinolone plus amoxicillin/
clavunate is recommended for initial therapy, unless fluoroquinolone was
used as prophylaxis.
Disclosure: Michael Sandherr: No conflict of interest disclosed.
Georg Maschmeyer: Advisory Role: Gilead, F2G; Financing of Scientific Research:
Gilead, Pfizer, Basilea, Astellas

Objective: Cancer patients frequently suffer from gastrointestinal complications. However, a comprehensive, practical and evidence-based guideline on this issue is not yet available.
Methods: An expert group was put together by the Infectious Diseases
Working Party (AGIHO) of the German Society of Hematology and Medical Oncology (DGHO) to develop a guideline on gastrointestinal complications in cancer patients. For each sub-topic, a literature search was
performed in PubMed, Medline and Cochrane databases and the strength
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Role of neoadjuvant chemotherapy in advanced ovarian
cancer: TRUST – trial of radical upfront surgical therapy in
advanced ovarian cancer (ENGOT ov33 / AGO‐OVAR OP7)

Rationale for combination therapies for eradication of
BCR-ABL1+ leukaemic stem cells

Mahner S.1, Heitz F.2, Burges A.3, Reuss A.4, Krämer B.5, Schmalfeldt B.6,
Sehouli J.7, Lampe B.8, Schnelzer A.9, Wimberger P.10, Fotopoulou C.11,
Guyon F.12, Lecuru F.13, Querleu D.14, Greggi S.15, Colombo N.16, Aletti G.16,
Harter P.2, du Bois A.2

Georg-Speyer-Haus, Frankfurt, Germany

Klinikum der Universität München, Klinik und Poliklinik für Frauenheilkunde
und Geburtshilfe, München, Germany, 2Kliniken Essen-Mitte, Essen, Germany,
3
Klinikum der Ludwig-Maximilians-Universität, München, Germany, 4KKS
Marburg, Marburg, Germany, 5Universität Tübingen, Tübingen, Germany,
6
Universitätsklinikum Hamburg-Eppendorf, Hamburg, Germany, 7Charité Universitätsmedizin, Berlin, Germany, 8Florence-Nightingale-Krankenhaus,
Düsseldorf, Germany, 9Klinikum rechts der Isar der TU München, München,
Germany, 10Uniklinik Dresden, Dresden, Germany, 11Imperial College, London,
Germany, 12Institut Bergonie, Bordeaux, France, 13Hopitaux Paris Ouest, Paris,
France, 14Institut Claudius Regaud, Toulouse, France, 15Istituto Nazionale, Napoli,
Italy, 16European Institute of Oncology, Milano, Italy
1

Background: Primary cytoreductive surgery (PDS) followed by chemotherapy has been considered as standard management for advanced ovarian cancer patients (pts) for decades. An alternative approach of interval
debulking surgery (IDS) following neoadjuvant chemotherapy (NACT)
was subsequently reported by two randomized phase III trials (EORTC‐
GCG, CHORUS). Owing to important limitations of these studies, especially regarding surgical quality, optimal timing of surgical therapy in
advanced ovarian cancer is still unclear.
Methods: TRUST is an international open, randomized, controlled multicenter trial investigating overall survival (OS; primary endpoint) after
PDS vs NACT and subsequent IDS in pts with FIGO stage IIIB‐IVB ovarian, tubal, and peritoneal carcinoma. Secondary objectives are safety of
complete tumor resection, progression‐free survival and quality of life
(QoL) as well as surgical morbidity. In order to guarantee adequate surgical quality for the trial, participating centers need to fulfill specific quality
assurance criteria (e.g. ≥50% complete resection rate in upfront surgery
for FIGO IIIB-IV pts, ≥36 debulking-surgeries/year) and agree to independent audits by TRUST Quality committee delegates.
A 1:1 randomization to PDS or NACT followed by IDS stratified by center
and age‐ECOG combination (ECOG 0 and age ≤65 years vs ECOG >0 or
age >65 years) is performed. Pts in the PDS arm will undergo surgery followed by 6 cycles of platinum-based chemotherapy, whereas pts in the IDS
arm will be treated with 3 cycles of NACT after histologic confirmation of
the disease, followed by IDS and subsequently 3 cycles of platinum-based
chemotherapy. Intention of surgery for both groups will be complete tumor resection as per guideline recommendations. Health related QoL will
be assessed using the EORTC QLQ‐C30, QLQ‐OV28, and EQ‐5D‐3L
questionnaires.
For sample size planning, we considered a prolongation of median OS
from 45 months in the IDS arm to 60 months in the PDS arm (HR 0.75)
as clinically relevant. 380 events are needed to obtain a power of 80% in a
two‐sided log-rank test with significance level of 0.05. The primary analysis will be done in the ITT‐population of 686 randomized pts. By May 16
2017, 108 pts were randomized.
Clinical trial information NCT02828618

Krause D.S.
Leukaemic stem cells (LSC) in chronic myeloid leukaemia are frequently not eradicated by current tyrosine kinase inhibitor therapy, leading to
therapy resistance, disease relapse or progression. CML stem cells are not
oncogene addicted and are thought to reside in protective stem cell niches which are characteristics that require innovative pathways for therapy
and eradication. In this talk therapies combining tyrosine kinase inhibitors with additional agents such as inhibitors of the Jak2, Hedgehog, PI3
kinase/Akt/mTOR pathways, autophagy inhibitors, immunological approaches or strategies to target the bone marrow niche will be discussed.
Disclosure: Daniela Krause: Employment or Leadership Position: Anstellungsverhältnis; Advisory Role: ehemals bei Glycomimetics Inc.; Honoraria: European
Patent No. 16187926.7–1401 «FIBRONECTIN FOR USE IN THE TREATMENT
OF LEUKEMIA»; Financing of Scientific Research: ehemals bei Novartis, BMS;
Expert Testimony: Glycomimetics Inc. von 2014–2016
V25

Role of inflammation in the pathogenesis of CML:
Driver or consequence?
Koschmieder S.
Universitätsklinikum der RWTH Aachen, Med. Klinik IV, Klinik für Onkologie,
Hämatologie und Stammzelltransplantation, Aachen, Germany

The diagnosis and treatment of chronic myelogenous leukemia (CML) has
undergone dramatic changes over the last decade. Not only did clinical
care benefit from basic research on the pathogenesis of CML, but basic
research was also able to learn from clinical observations («oncogene
addiction» of leukemic stem cells, Bcr-Abl transcript monitoring during
therapy, tyrosine kinase inhibitor (TKI) treatment and TKI discontinuation strategies).
In spite of the new findings, many open questions remain: what causes the
Bcr-Abl translocation and which environmental influences favor the development of CML? Are inflammatory processes crucial for its pathogenesis, and how does inflammation contribute to the progression of CML?
What is the role of non-clonal cells in the blood and bone marrow microenvironment, and which cytokines and messengers are pathogenically
relevant? How can we use pro-inflammatory (e.g. interferon therapy) and
anti-inflammatory (targeting of IL-6, TNFalpha) strategies in stem cell
eradication? How is the success of discontinuation strategies influenced
by inflammatory processes?
The clarification of these questions and pathogenic processes is of great
relevance both for future CML therapy concepts and for better predictions
of the individual prognosis and therapy response. CML remains one of
the most important models for all malignancies and chronic diseases, and
CML will continue to be essential to design novel individualized therapy.
Inflammatory processes play a central role in CML as well as many hematologic malignancies and solid tumors, and signs of inflammation in a
CML patient requires careful diagnostic workup and consideration during
the treatment of these patients.

Disclosure: No conflict of interest disclosed.

Disclosure: Steffen Koschmieder: Advisory Role: Novartis, Bristol-Myers Squibb,
Janssen, Incyte/Ariad, Shire, Pfizer, AOP Orphan; Financing of Scientific Research:
Novartis, Bristol-Myers Squibb, Janssen, Incyte/Ariad, Shire, Pfizer, AOP Orphan,
Gilead, Roche, novo nordisk; Expert Testimony: Novartis, Bristol-Myers Squibb,
Janssen
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New targets in head and neck tumors
Perner S.
Universitätsklinikum Schleswig-Holstein, Campus Lübeck, Pathologie, Lübeck,
Germany

Head and Neck Squamous Cell Carcinomas (HNSCC) are the fifth frequent cancer world-wide. Despite huge endeavors to improve outcome
the prognosis of this dismal disease is still very poor. Only 50% of the
patients survive 5 years and the survival decreases with a higher tumor
stage. A new generation immunoncologic drugs, the so called check point
inhibitors show highly promising results for treating patients with HNSCC. The most prominent ones are for the blockage of the Programmed
Death 1 (PD1) / Programmed Death Ligand 1 (PD-L1) axis. However, the
first clinical trials in HNSCC patients showed inferior results as compared
to treating patients with other tumor entities such as non-small cell lung
cancer. Furthermore, PD-L1 expression in HNSCC tissue is not a reliable predictor for therapy response. The future challenge is to find other
treatment options for patients who do not benefit from a blockage in the
PD1/PD-L1 axis. Amongst others, check point molecules like cytotoxic
T-lymphocyte-associated Protein 4 (CTLA4) are alternative targets and
could be combined with a blockage of PD1 or PD-L1.
The second generation of receptor tyrosine kinase inhibitors for EGFR are
rational targets for HNSCC patient but showed disappointing results in
clinical trials. However, other receptor tyrosine kinases such as FGFR1,
FGFR3, DDR2 MERTK, and AXL were recently developed as potential
targets in HNSCC.
Disclosure: No conflict of interest disclosed.
V29

Novel treatment options for nasopharyngeal carcinoma
Maschmeyer G.
Klinikum Ernst von Bergmann, Hämatologie, Onkologie und Palliativmedizin,
Potsdam, Germany

Nasopharyngeal carcinoma (NPC), the Epstein-Barr virus-associated carcinoma of the nasopharynx (epipharynx), is a well-known, yet uncommon
cancer in Western Europe, but endemic in the Chinese hemisphere. Early stages of NPC are curable by intensity-modulated radiotherapy alone,
while for locally advanced disease, induction chemotherapy followed by
chemoradiotherapy and adjuvant chemotherapy is recommended for optimal local and distant disease control. Refractory or recurrent NPC still
represents a therapeutic challenge. Systemic chemotherapy using cisplatin and 5-fluroruracil has been the standard regimen for the past decade,
however, it has recently been reported that cisplatin plus gemcitabine is a
more effective and at least equally well tolerated protocol. Immunotherapy with Epstein-Barr virus-specific autologous cytotoxic T cells has been
demonstrated to be effective in a substantial proportion of patients with
EBV-associated recurrent or refractory NPC and is being developed as a
promising immunotherapeutic approach. Recently, immune checkpoint
inhibition with nivolumab has been approved for treatment of recurrent
and refractory squamous cell carcinomas of the head and neck including
NPC. Overall response rates have been around 20 percent, so that an optimization of this immunotherapeutic approach is required.
Disclosure: Georg Maschmeyer: Financing of Scientific Research: Merck-Serono
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The locally advanced prostate carcinoma:
pro-contra-discussion – pro radiotherapy
Wenz F.
Universitätsmedizin Mannheim, Klinik für Strahlentherapie und Radioonkologie,
Mannheim, Germany

Primary therapy options for localized low-risk prostate cancer include
percutaneous radiotherapy (EBRT), low dose rate brachytherapy (LDRBT), radical prostatectomy (RPE), and active surveillance (AS). In the
meantime, long-term data from the British Protect trial are available for
a randomized comparison of the procedures. After 10 years there was
an equivalence for overall survival. However, active surveillance led to a
highly significant difference in the number of cases with metastases (n =
33/545), compared to RPE and EBRT (RPE n = 13/553, EBRT n = 16/545,
p = 0.004 ). 56% of the AS patients ultimately received an active therapy.
In intermediate risk patients, dose escalated EBRT, as well as the combination of EBRT with brachytherapy boost (temporary high dose rate
brachytherapy (HDR) or permanent low dose rate brachytherapy (LDR))
are typically recommended as radiotherapy options. In accordance with
the individual risk situation, an antihormonal therapy over 6 months is
recommended.
For high risk localized and locally advanced tumors, dose escalated radiotherapy is usually combined with long-term hormone therapy over 2–3
years. The prerequisite for dose escalation is the combination of image
guided radiotherapy (IGRT) with irradiation using intensity-modulated
radiotherapy (IMRT). This modern combination of precision radiation
therapy can significantly reduce the side-effect profile of the irradiation
and the therapy can be performed on an outpatient basis even in elderly
patients.
Disclosure: Frederik Wenz: Financing of Scientific Research: Elekta, Ipsen; Expert
Testimony: Elekta
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Aktuelle Therapiestandards und neue Entwicklungen bei
der CLL
V32

The impact of prognostic markers on first-line treatment
decisions in CLL
Langerbeins P., Deutsche CLL Studiengruppe
Universitätsklinik Köln, Medizinische Klinik I für Innere Medizin, Köln, Germany

Chronic lymphocytic leukemia (CLL) is the most common leukemia in
adults and usually affects the elderly patient. Prognosis is very heterogeneous with some patients requiring no treatment for decades and others
suffering early progression and an increased risk of death. For about 40
years, the classifications according to Binet or Rai have been the handson staging systems to stratify patients in daily clinical practice. An increasing molecular understanding of the disease led to identification of
various other prognostic factors. Currently most common applied risk
factors in guiding treatment decisions are genetic lesions (deletions or
mutations in TP53), immunoglobulin heavy-chain variable gene (IGHV)
mutation status and clinical features such as comorbidity, physical fitness and age. Recently published CLL-scores integrate the most potent
clinical, genetic and biological parameters into one classification system
to further improve prognostic risk assessment and treatment allocation.
Current advances in targeted drug development substantially transform
CLL therapy. A growing understanding of B-cell receptor (BCR) signaling
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as a central stimulatory and survival pathway in CLL cells has led to the
development of inhibitors that tackle enzymatic drivers of BCR effector
signaling. Other promising new compounds in clinical development are
BH3-mimetics, small molecules which inhibit the anti-apoptotic molecule B-cell lymphoma 2 (BCL2) and related family members. In general,
the novel substances act more specific on the malignant B-cell compartment and seem to overcome high-risk features. Areas of concern are the
risk to select for new mechanisms of resistance, missing knowledge about
long-term toxicities, and a possibly limited patient adherence to a daily
intake of an oral drug. This review summarizes the most important prognostic markers and advises how they should impact first-line treatment
decisions in CLL.
Disclosure: Petra Langerbeins: Financing of Scientific Research: Janssen-Cilag,
Roche, Grifols; Expert Testimony: Janssen-Cilag; Other Financial Relationships:
Reisekostenunterstützung durch Janssen-Cilag, Roche, Grifols
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Therapeutic targeting of biology in relapse / refractory CLL:
focus on signaling kinase and apoptosis modulation
Stilgenbauer S.
Universität Ulm, Innere Medizin III, Ulm, Germany

Chronic lymphocytic leukemia (CLL) usually diagnosed in early stage,
asymptomatic patients and, although a wealth of prognostic parameters
have been identified, the standard approach is a «watch and wait» strategy
irrespective of risk factors. Therapy is only indicated if «active disease»
criteria (iwCLL guidelines) are met and the routine upfront treatment is
a combination of CD20 antibody (rituximab, ofatumumab or obinutuzumab) and chemotherapy (fludarabine / cyclophosphamide (FC), bendamustine, chlorambucil) with the choice mainly determined by physical
fitness of the patient. The major subgroup where this approach does not
result into satisfactory efficacy is in CLL with 17p deletion (17p-) or TP53
mutation (TP53mut). Likewise, patients with a short initial response duration (i.e. <24–26 months) have a dismal outcome with chemoimmunotherapy salvage. Therefore, these patients have been referred to as «ultra
high-risk» and in these subgroups novel agents such as signaling kinase
inhibitors (also termed B-cell receptor (BCR) signaling inhibitors) (e.g.
ibrutinib targeting BTK, idelalisib targeting PI3K) and BCL2 antagonists
(venetoclax, formerly ABT-199/GDC-0199) have shown dramatic efficacy. Ibrutinib and idelalisib are currently approved for the treatment of
relapsed or refractory CLL or front line treatment of 17p-/TP53mut CLL
regardless of fitness. Ibrutinib is also licensed for front line treatment of
all CLL patients regardless of fitness. Venetoclax is approved for treatment
of relapsed 17p-/TP53mut CLL and patients who failed chemoimmunotherapy as well as BCR pathway inhibitors, regardless of fitness. Therefore,
these agents are challenging the concept of adjusting treatment to fitness
and TP53 status, as they offer remarkable efficacy combined with exceptional tolerability. Nevertheless, it appears that 17p-/TP53mut retains an
adverse prognostic impact making further improvement a primary research goal aiming at the development of the best combinations and/or
sequences of these new agents as well as truly predictive markers guiding
there use.

Due to the increased risk of nonhematologic cancers, patients should adhere to age-appropriate cancer screening (breast, cervix, colorectal, skin).
A compromised immune system may occur due to the disease itself (even
in early stage) or related to therapy. Infections are common and prophylactic measures are appropriate depending on degree of immunodefiency.
Vaccinations are recommended against toxoids (tetanus, diphtheria, pertussis) and inactivated viral (influenza, hepatitis B) or bacterial (pneumococci) pathogens.
Chemoimmunotherapy (CIT), especially the combination fludarabine,
cyclophosphamide and rituximab (FCR), may cause severe neutropenia.
Primary prophylaxis with G-CSF and antibiotics should be considered.
After severe or long-lasting neutropenia G-CSF is strongly recommended.
Deferral of chemotherapy due cytopenias should result in dose adaptations. There is considerable variation in prophylaxis against pneumocystis jiroveci (PJ) and herpes viruses (HV). When adding steroids to CIT
prophylaxis against PJ and HV is recommended. Another complication of
CIT is reactivation of occult hepatitis B that can be prevented by antiviral
therapy. Patients treated with idelalisib need prophylaxis against PJP and
monitoring for CMV reactivation. Infections occurring in patients with
CLL should be diagnosed and treated according to degree of immunodeficiency (neutropenia, T-cell dysfunction). In patients with low serum IgG
and recurrent bacterial infections intravenous immunoglobulins should
be considered.
Patients receiving purine analogues should be transfused with irradiated
blood components to avoid transfusion-related GvHD indefinitely.
Tumor lysis syndrome (TLS) has been rare in CLL with alkylators but
more frequent with highly active CIT (like FCR). The BCL2 antagonist
venetoclax showed TLS as «dose limiting toxicity». The risk for TLS depends on sensitivity of CLL cells, tumor load and comorbidities. Prophylaxis for TLS with iv hydration and uric acid reducing agents should be
given to patients at increased risk. Hospitalisation of high-risk patients for
monitoring of TLS is recommended in CIT and mandatory for venetoclax.
Disclosure: Michael Gregor: Advisory Role: Roche Pharma Schweiz; Financing
of Scientific Research: Abbvie, Celgene, Gilead, Janssen, Mundipharma, Novartis,
Roche
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Hämostaseologie: Thrombosen bei malignen Erkrankungen
V37

Thrombotic complications of hemolysis – recognition and
treatment
Griesshammer M.
University Clinic for Hematology, Oncology, Hemostaseology and Palliative
Care Johannes Wesling Medical Center Minden, University of Bochum, Minden,
Germany

Supportive care deals with symptoms of CLL or side effects caused by
therapies. It intends to improve the patient´s quality of life and includes
psychological and social problems.
Patients with CLL diagnosed in asymptomatic early stage need information on disease, explanation of watchful-waiting and general health counseling.

Introduction: In the literature there is increasing evidence that sickle cell disease, as well as other chronic hemolytic anemias such as beta
thalassemia, paroxysmal nocturnal hemoglinuria, autoimmune hemolytic
anemia and unstable hemoglobinopathies, are characterized by a hypercoagulable state. Thrombotic complications, including venous thromboembolism, pulmonary thrombosis and stroke do occur. The risk of thromboembolic complications appears to be higher following splenectomy.
The mechanism of coagulation activation in hemolytic anemias is likely
multifactorial.
Methods: To further assess the potential risk and treatment of thrombosis
in hemolysis we carried out a literature search.
Results: In a review (Ruggeri et al. 2016) a total of 60 thrombotic episodes
were collected in 474 patients; 44 events were venous and 16 arterial. The
rate ratio of vascular complications in the considered patients was 54/474
[11,3%]. The largest reported cohort (Barcellini et al, 2014) described 33
patients with thrombotic events.
These events were associated with a severe onset (79% of cases) in patients
with haemoglobin level ≤80 g/l, a higher median lactate dehydrogenase
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Supportive care and prophylaxis in CLL
Gregor M.
Luzerner Kantonsspital, Hämatologie, Luzern, Switzerland
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level and splenectomy. Detection of lupus anticoagulant was associated
with an increased thrombotic risk in one study. Thromboembolism is the
most common cause of death in paroxysmal nocturnal haemoglobinuria
(PNH) patients and accounts for 40–67% of deaths, furthermore, 15–44%
of PNH patients have at least one thromboembolic
event during the course of their disease. For PNH, inhibiting terminal
complement activation with eculizumab, a C5-inhibitor, decreases thromboembolic events by 82%.
Conclusion: Clinicians should be aware of a thrombotic risk in patients
with hemolysis and consider antithrombotic prophylaxis when concomitant risk factors, such as hospitalization, severe onset of disease or splenectomy, are present. Low molecular weight heparin or mechanical prophylaxis could be reasonable choices. In PNH eculizumab and prophylactic
or secondary prevention by oral anticoagulation are effective. However,
further clinical studies are needed in patients with hemolysis to define the
optimal regimen and the groups at high risk who are most likely to benefit
from prophylactic therapy.
Disclosure: No conflict of interest disclosed.
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Cancer and financial toxicity in patients with colorectal and
neuroendocrine tumors – how does a chronic disease impact
the patients’ economic situation?
Mehlis K.1, Kudlich M.1, Apostolidis L.1, Witte J.2, Walther J.1, Greiner W.2,
Winkler E.C.1
Nationales Centrum für Tumorerkrankungen (NCT) Heidelberg, Medizinische
Onkologie, Universitätsklinikum Heidelberg, Heidelberg, Germany, 2Universität
Bielefeld, Lehrstuhl für Gesundheitsökonomie und Gesundheitsmanagement,
Bielefeld, Germany
1

Introduction: The diagnosis of cancer imposes a number of burdens on
patients - physical, emotional, and financial. The financial expenses exceed the cost of medication, surgery, and related treatments. So far, the
socio-economic impact of cancer for patients in Germany is poorly understood. The aim of the project is to provide an overview on patients’
financial losses due to NET and CRC-diagnosis as well as possible psychosocial effects.
Methods: This prospective quantitative study recruited 249 cancer patients (n = 123 NET/ n = 126 CRC) from 11/2016 to 3/2017 at the National Center for Tumor Diseases, University Hospital of Heidelberg. They
completed a survey on patients’ income, cancer-related out-of-pocket
costs, disease burden (Distress Thermometer), quality of life (EORTC-LQ
29/30), health status (EQ-5D) and demographic data.
Results: Overall, 86.7% (n = 216) of the patients reported that their financial situation has deteriorated, due to cancer-related out-of-pocket costs
and/or income losses: 82.7% (n = 205) stated to have higher out-of-pocket costs because of their disease, mostly in terms of travel expenses and
co-payments for medication. Of those who specified an amount of excess expenditures (n = 199), 77.4% (n = 154) have monthly out-of-pocket
costs up to 200€, 15.1% (n = 30) 201–500€ and 7.5% (n = 15) over 500€.
With regard to loss of income, 36.5% (n = 91) of the participants reported
a minus, which is beyond 800€ per month in almost half (45.1%, n = 41)
of these cases. 39.0% (n = 97) of the responding patients indicated that
they have to cut back on their expenses of daily living as a result of their
disease. Higher cancer-related out-of-pocket costs per month were associated with lower estimation of patient’s quality of life (p = 0.002) and a
more severe perception of disease burden (p = 0.018).
Conclusions: Given the fact that the majority of surveyed patients has to
face financial losses due to their cancer diagnosis which is accompanied
by distress and lower quality of life, there is a need for targeted measures
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that could prevent financial problems and reduce emotional burdens. Further research is required to address this aim.
Disclosure: Katja Mehlis: Expert Testimony: Ipsen Pharma GmbH
Eva Winkler: Expert Testimony: Ipsen Pharma GmbH
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Validation of the German Patient-Reported Outcomes version
of the Common Terminology Criteria for Adverse Events
(PRO-CTCAE™)
Hagelstein V.1, Ortland I.1, Wilmer A.1, Mitchell S.A.2, Jaehde U.1
Institute of Pharmacy, Clinical Pharmacy, University of Bonn, Bonn, Germany,
Division of Cancer Control and Population Sciences, Outcomes Research
Branch, National Cancer Institute, Rockville, United States
1
2

Introduction: Integrating the patient’s perspective has become an increasingly important component of adverse event reporting. The National
Cancer Institute has developed a Patient-Reported Outcomes version of
the Common Terminology Criteria for Adverse Events (PRO-CTCAE™).
This instrument has been translated into German and linguistically validated; however, its quantitative measurement properties have not been
evaluated.
Methods: A German language survey that included 31 PRO-CTCAE
items, as well as the EORTC QLQ-C30 and the Oral Mucositis Daily Questionnaire (OMDQ), was distributed at 10 cancer treatment settings in Germany and Austria. Item quality was assessed by analysis of
acceptability and comprehensibility. Reliability was evaluated by using
Cronbach’s’ alpha and validity by Principal Components Analysis (PCA),
Multitrait-Multimethod Matrix (MTMM) and known groups validity
techniques.
Results: Of 660 surveys distributed to the study centres, 271 were returned (return rate 41%), and data from 262 were available for analysis.
Participants’ median age was 59.7 years, and 69.5% of the patients were
female. Analysis of item quality supported the comprehensibility of the 31
PRO-CTCAE items. Reliability was very good; Cronbach’s’ alpha correlation coefficients were >0.9 for almost all item clusters. Construct validity
of the PRO-CTCAE core item set was shown by identifying 10 conceptually meaningful item clusters via PCA. Moreover, construct validity was
confirmed by the MTMM: Monotrait-Heteromethod comparison showed
100% high correlation, whereas Heterotrait-Monomethod comparison
indicated 0% high correlation. Known groups validity was supported;
PRO-CTCAE scores were statistically significantly lower for those with
impaired versus preserved health-related quality of life.

Fig. 1. Known groups.

Conclusion: A set of 31 items drawn from the German PRO-CTCAE item
library demonstrated favourable measurement properties. These findings
add to the body of evidence that PRO-CTCAE provides a rigorous meth-
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od to capture patient self-reports of symptomatic toxicity for use in cancer
clinical trials.
Disclosure: No conflict of interest disclosed.
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Standards for the diagnosis, therapy and follow-up of a rare
cancer: development of a network-SOP for conjunctival
melanoma
Glossmann J.-P.1, Heindl L.2, Leyvraz S.3, Starbatty B.1, Bischoff M.4,
Skoetz N.1, AG Standard Operating Procedures (AG SOP), Expertengruppe
konjunktivales Melanom des Netzwerks Onkologischer Spitzenzentren
CIO Köln Bonn, Uniklinik Köln, Köln, Germany, 2CIO Köln Bonn, Uniklinik
Köln, Zentrum für Augenheilkunde, Köln, Germany, 3CCCC Berlin, Charité Universitätsmedizin Berlin (CCM), Medizinische Onkologie, Berlin, Germany,
4
Universitätsklinikum Freiburg, Institut für Medizinische Biometrie und Statistik,
Sektion Versorgungsforschung und Rehabilitationsforschung, Freiburg,
Germany
1

Introduction: Conjunctival melanoma is a rare cancer with heterogeneous outcomes depending on various factors and available treatments.
Currently, there is no national or international evidence-based guideline
giving clinical recommendations.
The German Cancer Aid (DKH) funds 14 Centers of Excellence, which
are all required to develop and provide clinical pathways for standards in
cancer care. These pathways include diagnostic and therapeutic instructions, reflecting best available evidence. In addition, ongoing studies are
part of these pathways so that patients gain access to new therapeutic approaches. Goal of the Centers of Excellence Network working group SOP
is to harmonize these hospital specific in-house pathways resulting in one
network-SOP.
The objective of this project is to harmonize diagnosis, treatment and
follow-up care of patients with conjunctival melanoma and to provide it
online as network SOP.
Methods: This network-SOP was prepared according to the methods
handbook developed by the working group SOP which gives guidance for
standardized methodology.
The project is funded by the DKH, No. 111493.
Results: All 14 Centers of Excellence indicated interest in developing the
network SOP. Information from available in-house clinical pathways of
the centers was used to create a first draft.
Ophthalmologists, dermatologists, oncologists, oncogeneticists and radio-oncologists with experience in the field of conjunctival melanoma
research and treatment in Germany agreed after productive discussions
during online meetings on one clinical pathway.
During the development process, a number of similarities and discrepancies between centers were identified. Discussions and literature searches
resulted in a concise, harmonized clinical pathway using algorithms and
outlining the optimal medical care within special centers.
The network-SOP conjunctival melanoma is currently in the final review
process and will soon be freely available (www.ccc-netzwerk.de/arbeitsgruppen/standard-operating-procedures.html). To be up-to-date and to
reflect latest research findings this clinical pathway will be updated every
12 months.
Conclusion: This is the first clinical pathway for the treatment of conjunctival melanoma released by all 14 German Centers of Excellence. It translates scientific evidence and expert knowledge into precise suggestions
for physicians and might increase the quality of cancer care throughout
Germany.

V44

Adherence assessment of multiple myeloma patients who
receive oral treatment with immunomodulatory drugs in
haematology / oncology group practices
Feiten S.1, Chakupurakal G.2, Behringer J.3, Maasberg M.4, Otremba B.5,
Ehscheidt P.6, Hansen R.7, Hensel M.8, Weide R.2
Institut für Versorgungsforschung in der Onkologie, Koblenz, Germany,
Praxisklinik für Hämatologie und Onkologie, Koblenz, Germany, 3Onkologische
Schwerpunktpraxis, Speyer, Germany, 4Gemeinschaftspraxis für Hämatologie
und Onkologie, Mayen, Germany, 5Onkologische Praxis, Oldenburg /
Delmenhorst, Germany, 6Praxis für Hämatologie und Onkologie, Neuwied,
Germany, 7Schwerpunktpraxis für Hämatologie und Onkologie, Kaiserslautern,
Germany, 8Mannheimer Onkologie Praxis, Mannheim, Germany
1
2

Introduction: The treatment of multiple myeloma (MM) has evolved rapidly over the past decade due to the introduction of novel agents. Immunomodulatory drugs (IMiDs) like thalidomide, lenalidomide and pomalidomide have been approved since 2006 and are administered orally.
However, with the oral administration of these drugs adherence becomes
crucial for the success, safety and effectiveness of treatment. We assessed
the adherence of MM patients receiving IMiDs in haematology / oncology
group practices with the help of different data sources.
Methods: All patients who had an IMiD treatment for at least 3 months
were recruited into the study after obtaining informed consent. Computer assisted personal interviews of MM patients and, if possible, of their
caregivers were conducted. Attending oncologists evaluated the patient´s
adherence with the help of a standardized questionnaire. In addition a
retrospective analysis of prescription data was conducted. These data were
analysed statistically using SPSS.
Results: 83 MM patients with a median age of 72 (37–85) were identified.
70% were male, 30% female. The median number of prescribed drugs per
patient was 9 (1–20). Prescription data could be evaluated in terms of adherence in 64 patients (78%). Based on prescriptions the mean adherence
rate was 98%. Patients assessed themselves and their myeloma therapy on
a Likert scale ranging from «0» to «100» with higher scores indicating
higher agreement. Mean values were as follows: reliability (98), tolerability
(86), efficacy (90) and importance for health (93). Only 1 patient (1%) regarded pill-taking as difficult or complicated and 98% stated to take their
pills «always» or «almost always» as prescribed by their oncologist. 48
caregivers, mostly female (77%), with a median age of 66.5 years (30–84)
could be interviewed additionally. Caregivers assessed patient´s reliability
(96) as well as tolerability (83) and efficacy (88) of the myeloma therapy
quite similar to the patients. The same applies to the treating oncologists
who evaluated patient´s reliability as well as tolerability and efficacy of the
prescribed drugs as follows: 97.5, 85 and 85.
Conclusions: Our study suggests that despite the possible side effects associated with IMiDs patients are able to adhere to the treatment schedule.
Adherence data from patients, caregivers and physicians were concordant.
Nonadherence was not a major problem of our study.
Disclosure: No conflict of interest disclosed.

Disclosure: Jan-Peter Glossmann: No conflict of interest disclosed.
Nicole Skoetz: Employment or Leadership Position: Wissenschaftliche Koordinatorin Koordinationsstelle SOP des Netzwerkes Onkologischer Spitzenzentren;
Immaterial Conflict of Interests: Wissenschaftliche Koordinatorin Koordinationsstelle SOP des Netzwerkes Onkologischer Spitzenzentren
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Analysis of 406 prevented chemotherapy ordering errors
among 18.823 chemotherapy orders: evaluation of
risks, clinical impact and avoidance by an upgraded and
transferable chemotherapy management software
Reinhardt H.1, Otte P.1,2, Szymaniak-Vits M.1, Ajayi S.1,2, Opeker K.1,
Wolfrum P.1, Wöhrl S.3, Lieberwirth B.4, Ruch M.4, Duyster J.1,2, Jung M.5,
Hug M.J.3, Engelhardt M.1
University Medical Center Freiburg, Department of Hematology and Oncology,
Freiburg, Germany, 2University Medical Center Freiburg, Comprehensive
Cancer Center Freiburg, Freiburg, Germany, 3University Medical Center
Freiburg, Pharmacy, Freiburg, Germany, 4MPS - Medizinische Planungssysteme
GmbH, Freiburg, Germany, 5Albert-Ludwigs-University Freiburg, Institute of
Pharmaceutical Sciences, Freiburg, Germany
1

Introduction: At Freiburg University Medical Center, chemotherapy
(CTx) prescriptions are generated via an e-database (Chemo-AS) by the
physicians and clinically checked by a surveillance team: the Clinical
Cancer Research Group (CCRG) in close cooperation with the clinical
pharmacy. Any detected error is instantly reported, corrected and recorded electronically. This system has now been established for over 10 years
resulting in an interception of 99.9% of the CTx related errors. The main
objective was to gain insight into causes and potential consequences of the
CTx prescribing errors, serving as a foundation for the design of a next
generation software with even improved safety features.
Methods: A detailed analysis of 406 CTx prescribing errors prevented by
CCRG and pharmacy initiative was performed using SPSS. The data had
been collected prospectively over 2 years (2013/2014) via Chemo-AS by
the CCRG. In an interdisciplinary approach, in cooperation with IT specialists, the errors were analyzed for effective future preventability. In a
subsequent ongoing analysis potential error consequences are determined
by interdisciplinary discussion and consensus between pharmacists and
physicians.
Results: The 406 prescribing errors of 18.823 CTx orders were affecting
375 (2%) chemotherapy orders. Errors were divided into categories of
potential consequences: overdose 203 (51%), underdose 59 (15%), incorrect length of cycle/CTx timing 56 (14%), wrong CTx 40 (11%), CTx not
ordered 38 (10%) (with 10 errors additive in consequence). Within the
chemotherapy protocols ordered an increased error risk was determined
for the orders of complex protocols (2.4% vs. non-complex 1.8%) and
non-standard (3.6% vs. standard 1.4%) protocols. Of all errors analyzed,
61% were identified as avoidable by specific software improvements. The
results of the analysis of potential error consequences will be shown at
the meeting.
Conclusion: This CTx prescribing analysis is highly useful for pinpointing areas, where CTx error reduction by software engineering is possible
resulting in a very safe therapy and also relieving doctors and pharmacy
staff. The new upgraded CTx prescribing software tool is available to other
hospitals, leading to shared benefit for a large number of pts and healthcare staff. As, according to our analysis, 30–40% of errors are not electronically avoidable, the CCRG, ward pharmacists or other surveillance teams
remain highly valuable.
Disclosure: No conflict of interest disclosed.
V46

SUSAR-reporting in clinical trials – a growing challenge for
Principal Investigators
Kragl B., Junghanss C.
Rostock University Medical Center, Department of Medicine, Clinic III Hematology/Oncology/Palliative Care, Rostock, Germany

Introduction: Suspected Unexpected Serious Adverse Reactions (SUSAR)
in clinical trials have to be distributed to all sites and be acknowledged
by each Principal Investigator (PI). This procedure is a legal obligation.
Meanwhile it is common practice that company sponsored trials distrib-
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ute their SUSAR’s via Investigator portals and acknowledgements have to
be performed electronically.
Method: We analysed all electronically received SUSAR reports at our
clinical trial office over a 12 month-period (01/05/2016 to 31/04/2017)
regarding kind of SUSAR (initial vs follow up (FU)), compound[J1] [BK2]
relationship and receiving PI .
Results: Alltogether we received 2529 SUSAR’s for 9 compounds in 8 trials (in average 6,9 per day): initial reports were 1619 (64%), FU reports
were 910[J3] (36%). FU ranged from 1 FU per SUSAR to 13 FU’s per
SUSAR. Most compounds (7 out of 9) were approved by FDA or EMEA
before the analysed period.
SUSAR’s per approved compound: drug A: 1441, drug B: 525, drug C:
155, drug D: 149, drug E: 79; drug F: 55, drug G: 43; per not approved
compound: drug H: 52, drug I: 34.
Investigator 1, participating in 7 trials, received 2337 SUSAR’s with an average of 194.8 per month (mth). I.e. in average 9.7 per working day (wd).
Investigator 2, participating in 1 trial, received 347 SUSAR’s with an average of 28.9 per mth and 1.5 per wd. Average text length of the SUSARS
were 1400 words.
With an average reading time of 184 ± 29 words/min we estimated 10
minutes per SUSAR (download, reading and acknowledgement).
We conclude that Investigator 1 needed about 97 minutes every wd for his
SUSARss, Investigator 2 about 15 minutes every working day.
Combining workload with rate by the hour (German pay scale: Ä2, Stufe 1
consultant level) SUSAR review for Investigator 1 costs account for about
56€ per wd.
Conclusion: The work load for PI’s in clinical studies should not be underestimated, especially when participating in multiple trials with various
compounds. Since SUSARs have to be acknowledged irrespective of individual patient recruitment, particularly trial centers with low recruitment
numbers seem to have a disadvantage. Costs for SUSAR reviews should be
considered in trial budgets.
Disclosure: No conflict of interest disclosed.

Freier Vortrag

Akute myeloische Leukämie - experimentell I
V47

Dysregulation of the ASPP (Apoptosis Stimulating Proteins of
TP53) protein family is a common feature in high-risk acute
myeloid leukemia (AML)
Kampa-Schittenhelm K.M.1, Kaiser M.1, Bajrami Saipi M.1, Walter B.1,
Blumenstock G.2, Kanz L.1, Schittenhelm M.M.1
Universitätsklinikum Tübingen, Medizinische Klinik und Poliklinik II, Tübingen,
Germany, 2Universitätsklinikum Tübingen, Institut für klinische Epidemiologie
und angewandte Biometrie, Tübingen, Germany
1

Inactivation of the TP53 pathway is a frequent event in human cancers
promoting tumorigenesis and resistance to chemotherapy. Inactivating
TP53 mutations are uncommon in non-complex karyotype leukemias
suggesting that the TP53 pathway must be inactivated by other mechanisms. ASPP proteins are a family of TP53-binding proteins consisting of
three members: pro-apoptotic ASPP1 and ASPP2 and apoptosis-inhibiting iASPP. ASPPs control induction of apoptosis via direct interactions
with TP53 but also other key proteins such as BCL-2.
We here reveal universal dysregulation of ASPPs in AML, linking to
chemotherapy failure and provide a novel therapeutic target.
mRNA and protein expression levels of ASPP1, ASPP2 and iASPP were
determined in freshly isolated native patient samples (n = 120) as well as
healthy bone marrow donors (n = 34). To mimick direct implications of
the specific ASPP protein in response to chemotherapy, ASPPs were stably
silenced in leukemia cell lines (MOLM14, Jurkat, HL60, NB4 or OCI-3),
native patient blasts and bone marrow donor samples using a retroviral
shRNA approach. Sensitivity towards standard chemotherapeutics was
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assessed using XTT viability and annexin V-based apoptosis assays and
compared to empty vector controls.
Together, ASPP1 (p = 0.001), ASPP2 (p = 0.02) and iASPP (p = 0.001) are
significantly altered in AML compared to healthy donors. Subgroup analyses reveal association with high-risk features and failure towards induction chemotherapy. Importantly, dysregulation is not exclusive and may
affect several family members - which associates with dismal outcome.
Retroviral ASPP1/2 -interference lead to perturbed proliferation capacities (up to 3-fold increase) and attenuated apoptosis in response to
chemotherapy in all tested models. Vice versa, inhibition of iASPP resulted in attenuated proliferation and an increase in apoptosis.
For ASPP1/2, we demonstrate promoter methylation and restoration of
protein expressions upon aza-nucleosides. Additional BCL-2 inhibition
(using venetoclax) consequently results in superadditive proapoptotic efficacy compared to the knockdown cell strains.
To summarize, dysfunctional regulation of ASPP proteins is a common
feature in high-risk leukemias associated with therapy failure. Restoring
pro-apoptotic ASPP1/2 function using hypomethylating agents and combination with proapoptotic agents such as venetoclax may overcome therapy resistance in these settings.
Disclosure: No conflict of interest disclosed.
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Characterization of HRAS-induced myeloid neoplasia in
zebrafish
Konantz M.1, Alghisi E.1, Schürch C.C.1, Hanns P.1, Mione M.2, Lengerke C.1,3
University Hospital Basel, Department of Biomedicine, Basel, Switzerland,
University of Trento, Centre for Integrative Biology, Trento, Italy, 3University
Hospital Basel, Division of Hematology, Basel, Switzerland
1
2

Over the last years, the zebrafish has emerged as a versatile model for
studies on leukemogenesis and several oncogenes involved in human leukemia have been successfully overexpressed in zebrafish embryos. Here we
take advantage of the Gal4/UAS binary system and of existing transgenic
lines to overexpress human oncogenic HRAS in zebrafish hematopoietic
cells under the control of specific promoters (fli.1, runx.1, mpeg1) and explore the effect of combination with further genetic events described to
co-occur in RAS-mutated neoplasia in patients (e.g. tp53 loss of function,
overexpression of EVI1).
To assess possible phenotypes, confocal imaging was accomplished on
transgenic embryos. In adult fish, kidney marrow (KM) explants were
performed to obtain single cells of the primary hematopoietic organ. Cells
of the KM were then used for cytospots, flow cytometric and qRT-PCR
analyses, colony forming unit (CFU) and transplantation assays. Furthermore, blood smears were analyzed from peripheral blood (PB).
Depending on the promoter, different phenotypes were observed: HRAS
induction via the early hematopoietic promoter fli.1 affected primitive
hematopoiesis by delaying erythrocyte maturation and inducing myelo-erythroid proliferation and lead to early embryonic death (Alghisi et
al., 2013). In contrast, targeted HRAS-overexpression in runx1 or mpeg1
expressing cells did not affect primitive hematopoiesis and allowed studies
at later stages. After 1 month, runx1-HRAS fish displayed a cellular expansion of hematopoietic stem/progenitor cells (HSPC) in the zebrafish adult
definitive hematopoietic compartment. Cytospin preparations, flow cytometric analyses as well as CFU assays confirmed high numbers of undifferentiated cells, indicating that HRAS overexpression induced HSPC proliferation and impaired differentiation capacity. Similarly, mpeg1-HRAS
fish also show increased numbers of blood progenitors in the KM and
abnormal gene expression of progenitor markers. We are currently further
investigating these models using serial re-transplantations. Additionally,
we have generated transgenic fish, which we can now use to explore the effect of HRAS induction concomitantly with EVI1 and/or loss of tp53. Also
in these models, preliminary results show expansion of HSPC in the KM.
Together, our results indicate the feasibility of the zebrafish model to study
leukemia on a cellular level.

V49

CD133/FLT3 immunocytokines with target cell-restricted IL-15
activity for induction of NK cell immunity against AML
Schmied B.J.1, Märklin M.1, Zekri-Metref L.2, Pflügler M.1, Kanz L.3, Jung G.2,
Salih H.R.1,3
Clinical Collaboration Unit Translational Immunology, German Cancer
Consortium (DKTK) and German Cancer Research Center (DKFZ), Partner
site Tübingen, Department for Internal Medicine II, Tübingen, Germany,
2
Department for Immunology, Eberhard Karls University, Tübingen, Germany,
3
Department for Hematology and Oncology, Eberhard Karls University,
Tübingen, Germany
1

We recently introduced Fc-optimized antibodies targeting CD133 and
CD135 (FLT3) to induce antitumor immunity of NK cells against AML
cells with promising results in preclinical studies (Hofmann et al, Leukemia 2012; Koerner et al, Leukemia 2017), based on which the FLT3 antibody is currently evaluated in a clinical trial (NCT02789254). NK cell
reactivity can be substantially increased by IL-15, and multiple efforts
presently aim to exploit this cytokine for cancer treatment. However,
while the ability of IL-15 to enhance NK activation appears particularly
suited to enhance the therapeutic efficacy of antibodies that induce NK
cell ADCC (antibody-dependent cellular cytotoxicity), application of
effective IL-15 doses in humans is prevented by substantial side effects
due to unspecific immune activation (Conlon et al, JCO 2015). We here
generated immunocytokines comprising Fc-optimized (SDIE modification) CD133 or CD135 antibodies fused to mutated IL-15 with abolished
binding to IL-15Rα termed MIC133 and MIC135, respectively. Abrogated IL-15Rα binding allows to substitute the trans-presentation of IL-15,
which physiologically is required to stimulate the IL-15βγ receptor on NK
cells, by binding of the antibody part to CD133 and FLT3 on leukemic
cells. Functional experiments with MIC133 and MIC135 confirmed their
target antigen-restricted binding with saturating doses reached at concentrations below 1µg/ml. FLT3 was found to be expressed on primary AML
cells to a significantly higher extent compared to CD133. Various experimental systems using PBMC and polyclonal NK cells as effector cells revealed that immunocytokines with mutated IL-15 activated NK cells in
a target cell-restricted manner and to a profoundly greater extent than
constructs carrying a SDIE-modified Fc part without IL-15. In line, target
cell killing induced by MIC133 and MIC135 was clearly superior to that
of control antibodies without cytokine activity, as revealed in various experimental systems using primary AML cells as targets. In summary, our
novel CD133 and FLT3 immunocytokines with deficient IL-15Rα binding
induce NK cell anti-leukemia reactivity with target cell-restricted activity
and more potent efficacy than Fc-optimized antibodies and thus constitute a promising effective and low side effect treatment option for AML.
Disclosure: Bastian Julius Schmied: No conflict of interest disclosed.
Helmut Rainer Salih: Honoraria: EP20150157911
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Development of an IgG based, bispecific antibody with
FLT3xCD3-specificity for the treatment of myeloid leukemia
Vogt F.1, Ehnes I.1, Pfluegler M.2, Bühring H.-J.3, Salih H.2,3, Jung G.1
Eberhard Karls University, Department of Immunology, Tübingen, Germany,
Clinical Collaboration Unit Translational Immunology, German Cancer
Consortium (DKTK) and German Cancer Research Center (DKFZ), Partner site
Tübingen, Department for Internal Medicine II, Tübingen, Germany, 3Eberhard
Karls University, Department of Hematology and Oncology, Tübingen, Germany
1
2

Disclosure: No conflict of interest disclosed.

The bispecific CD19xCD3 antibody Blinatumomab is capable of inducing
remissions in a significant number of ALL patients. However, off-target
activation of T cells, mainly due to binding of blinatumomab to CD19-expressed on normal B cells leads to marked cytokine release. The side effects caused by this phenomenon restrict applicable doses to < 100 micrograms per patient and day, more than 1000 times less than those used
for therapy with conventional monospecific antibodies. Moreover the low
serum half-life of this single chain (BiTE) molecule requires continuous
infusion over several weeks.
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FLT3 is an antigen that is rather specifically expressed on a subpopulation
of hematopoietic precursor cells and AML cells.
We report here on the construction of a bispecific antibody in the IgGsc
format (IgGF3) comprising the FLT3 antibody 4G8, developed at our institution, an Fc-attenuated Fc part and single chain CD3 antibody C-terminally attached to each heavy chain. IgGF3 effectively activates T cells in
the presence of FLT3 expressing leukemic cells and induces T cell mediated killing of these cells. It also induces T cell activation and depletion of
leukemic cells under more «physiologic» conditions, that is within PBMC
populations of patients with AML. Off target T cell activation in PBMC
cultures in the absence of malignant cells is much lower than that induced
by Blinatumomab. The serum half-life of the IgGsc-format in normal mice
is around 24 hours, more than 10fold higher than that reported for BiTE
molecules and similar «small» bispecific antibodies lacking CH3 domains.
We believe that the IgG like IgGF3 molecule might become an attractive
reagent for the treatment of patients with AML.
Disclosure: No conflict of interest disclosed.
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RNAi-based functional identification of epigenetic response
modifiers impacting DNA methylation inhibitors in AML
Redhaber D.M.1,2,3, Ehrenfeld S.1,2,3, Veratti P.1,2, Schäfer S.M.1, Mitschke J.1,2,
Shoumariyeh K.1, Miething C.1
Uniklinik Freiburg, Innere Medizin I, Freiburg, Germany, 2DKTK Partnerstandort
Freiburg, Freiburg, Germany, 3Biologische Fakultät Albert-Ludwigs-Universität
Freiburg, Freiburg, Germany
1

Introduction: Acute myeloid leukemia (AML) is the most common type
of acute leukemia in adults, and remains a difficult to treat disease, especially in elder patients. AML arises in hematopoietic stem and progenitor
cells and frequently carries alterations in epigenetic modifiers, with up
to 70% of de novo AML cases harboring mutations in a DNA methylation-related gene or other epigenetic modifiers. Furthermore, azacytidine
(AZA) and decitabine (DAC), two nucleoside analogs inhibiting DNA
methylation, have shown clinical efficacy in the therapy of myelodysplastic syndrome (MDS) and AML, highlighting the importance of epigenetic
regulation in AML. Up to now, the mechanism of action of azacytidine
(AZA) and decitabine (DAC) in AML has not been fully elucidated.
Methods: To identify genetic response modifiers towards AZA and DAC
treatment, we performed a pooled miRE-shRNA-based screen in different
human leukemia cell lines using an inducible custom shRNA library targeting 670 different genes involved in epigenetic regulation according to
KEGG pathway data. Each human leukemia cell line was retrovirally infected with the epigenetics shRNA library subdivided into pools between
900 to 1200 shRNAs. After selection of infected cells, shRNA expression
was induced, and a fraction of the cells were treated with either AZA,
DAC or left untreated. 10 days after shRNA induction, genomic DNA
from shRNA-bearing cells was extracted, and samples for Illumina-based
sequencing were generated by PCR amplification. Altogether more than
40 pooled indexed samples were sequenced by the Genomics Core Facility
at the DKFZ on a HiSeq4000 sequencer. The shRNA representation data
were pre-processed and subsequently deconvoluted using custom generated Python scripts.
Results: By comparing shRNA representation changes between the differentially treated groups, we identified multiple candidate genes sensitizing or protecting the leukemic cells to/from AZA and DAC treatment,
among them chromatin remodeler like CHD4 and lysine-specific histone
demethylases like LSD1.
Conclusions: The identified candidate genes are further examined with
the aim of improving our understanding of the response to AZA and DAC
treatment and to counteract resistance through suitable combinational
therapy. To get a more universal view of important genes in the response
to AZA and DAC treatment in AML, the described screen was performed
in three human leukemia cell lines and the results are currently compared.

V52

Uncovering the oncogenic role of TET1 and
5-hydroxymethylcytosine (5hmC) marks in AML1-ETOpositive acute myeloid leukemia
He J.1, Bamezai S.1, Sahin D.1, Mohr F.1, Ciccarone F.2, Vegi N.M.1, PulikkottilJose A.1, Mulaw M.A.1, Caiafa P.3, Döhner K.4, Döhner H.4, FeuringBuske M.4, Buske C.1, Rawat V.P.S.1
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Rome, Italy, 3Department of Cellular Biotechnologies and Hematology,
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AML1-ETO (AE) is the most commonly occurring fusion gene in AML
and shows a distinct methylation pattern, for which the underlying mechanisms is poorly understood. TET1 regulates methylation patterns via
conversion of 5-methylcytosine (5mC) to 5hmC, thereby regulating a variety of biological processes. However, the role of TET1 in AE-positive (+)
AML cases is yet unexplored. Using qRT-PCR we now show that TET1 is
significantly higher expressed in the majority of AE+ patients (p < 0.01)
compared to other AML subtypes such as inv(16) (n = 11), PML-RARα+
(n = 31) or cytogenetically normal (CN)-AML patients (n = 33) as well
as CD34+ normal BM cells (n = 4). This observation was consistent with
published cDNA microarray data on large patient cohorts (Haferlach et al.,
JCO 2010) and transcriptome data (TCGA) of AML patients. In contrast
to TET1, TET2 and TET3 did not show higher expression in AE+ patients.
Knockdown (KD) of TET1 using two shRNAs in AE+ AML cell lines impaired their cell growth and clonogenicity in vitro. KD of Tet1 in murine
leukemic cell lines transformed by the truncated oncogenic form of AE,
AE9a, inhibited clonogenicity in vitro and delayed onset of leukemia in
vivo. Tet1-ko mouse derived HSPCs transduced with AE9a showed impaired serial replating capacity compared to AE9a transduced Tet1-wt
HSPCs in vitro. hMeDIP and MeDIP-seq performed on TET1 depleted
KASUMI1 cells revealed 8,562 5hmC-enriched promoters (-5kbTSS) in
the scrambled arm and a 50% decrease in 5hmC-enriched promoters in
KD arm. Performing RNA-seq, genes associated with AML, pluripotency
and WNT signaling were downregulated upon TET1 KD and over 200 of
these genes exhibited loss of 5hmC on their promoters. MeDIPseq and
RNA-seq data revealed a global decrease of promoter methylation and increased expression of myeloid differentiation associated genes. IP analysis
confirmed that TET1 physically interacts with PARP1 in AE-positive cell
lines. Oncogenic TET1 expression was antagonized by the PARP inhibitor
Olaparib in AE-positive human leukemic cell lines, which induced reduction of H3K4me3 marks on the TET1 promoter and 5hmC levels in AML
cell lines, paralleled by decreased cell growth and clonogenicity of human
and murine AE-positive cell lines. In conclusion, our data indicate that
aberrant TET1 expression contributes to the growth of AE-positive AML
by maintaining 5hmC marks and that the PARP inhibitor olaparib can at
least partially antagonize the oncogenic effect of TET1 in AML.
Disclosure: No conflict of interest disclosed.

Disclosure: No conflict of interest disclosed.

10

Oncol Res Treat 2017;40(suppl 3):1–16

Abstracts

CONTENTS
AUTHOR INDEX

Freier Vortrag

Lymphome – klinisch
V53

Anti-infective prophylaxis with aciclovir and cotrimoxazole
significantly reduces the rate of infections and therapyassociated deaths in elderly patients with DLBCL undergoing
R-CHOP immunochemotherapy
Murawski N.1, Amam J.2, Altmann B.3, Ziepert M.3, Haenel M.4, Viardot A.5,
Neubauer A.6, Held G.2, Truemper L.7, Schmidt C.8, Kanz L.9, Hallek M.10,
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Klinikum der Universität zu Köln, Köln, Germany, 11ASKLEPIOS Klinik St. Georg,
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Background: To study if anti-infective prophylaxis with aciclovir and
cotrimoxazole is effective in preventing infections in pts. receiving
R-CHOP, we compared infections and treatment-related deaths in two
prospective DSHNHL trials with different anti-infective strategies.
Methods: 61–80-yo. pts. in RICOVER-60 study [Pfreundschuh et al.,
Lancet Oncol 2008; 9:105–116] received 6 or 8 cycles of CHOP-14 with
or without 8 applications of rituximab. Anti-infective prophylaxis consisted of ciprofloxazine (500 mg/d) during days of severe leukocytopenia
(<1000 / mm3). In OPTIMAL>60, pts. were randomized to 6xCHOP-14
or 6xCHLIP-14 (conventional substituted by liposomal vincristine [2m/
m2, uncapped]) in combination with rituximab, 8 applications q 2 wks.
or 12 applications between days –4 and 238 in a 2 × 2 factorial design). In
OPTIMAL>60, anti-infective prophylaxis consisted of cotrimoxazole (2
double-strength doses twice every week p. o.) and aciclovir (4 × 400 mg/d
p.o.) in addition to ciprofloxazine .
Results: In RICOVER-60, grade 3&4 infections in 232 patients (IPI = 1
and bulky disease or IPI>1) receiving 6xCHOP-14+8R were 6% (76/1200)
per cycle and 28% (60/218) per patient. OPTIMAL>60 pts. were older (70
vs. 68 years) and had more IPI = 3 (33% vs. 29%) and IPI = 4,5 (34% vs.
23%) compared to RICOVER-60. With intensified anti-infective prophylaxis in OPTIMAL>60 there were no differences with respect to infections
between the 4 treatment arms. Despite the considerably less favourable
demographics of the OPTIMAL>60 study, grade 3&4 infections were 4%
(83/1987) per cycle and 18% (64/365 pts. with toxicity documentation)
per patient, significantly less than in RICOVER-60 (per cycle: p = 0.007;
per patient: p = 0.004). Even more importantly, treatment-related deaths
(defined as all non-lymphoma associated deaths during and within 2
months after the end of chemotherapy) went down from 15/232 (7%) in
RICOVER-60 to 7/385 (2%) in OPTIMAL>60 (p = 0.003).
Conclusion: Anti-infective prophylaxis with cotrimoxazole and aciclovir in addition to ciprofloxazine significantly reduced the rates of severe
infections and treatment-related deaths in elderly patients receiving
R-CHOP supporting the use of this anti-infective strategy in all DLBCL
patients receiving R-CHOP.
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Radiotherapy to bulky disease PET-negative after
immunochemotherapy can be spared in elderly DLBCL
patients: results of a planned interim analysis of the first 187
patients with bulky disease treated in the OPTIMAL>60 study
of the DSHNHL
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Hallek M.9, Schmitz N.10, Heintges T.11, Koelbel C.12, Schneider G.1,
Ruebe C.1, Hellwig D.13, Poeschel V.1, Murawski N.1
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Background: RT to bulky sites improves outcome of elderly DLBCL patients [Lancet Oncol 2008; 9: 105–116; J Clin Oncol 2014; 32:112–1118].
Whether RT can be spared in PET-negative pts. after R-CHOP was prospectively addressed in OPTIMAL>60.
Patients and methods: 61 to 80 y-old pts. were randomized to
6xCHOP-14 or 6xCHLIP-14 (liposomal instead of conventional vincristine) plus 8 × rituximab 375 mg/m2 (R) q 2 wks. or 12xR (days –4,1,1,4,14,28,42,56,91,126,175, 238). Pts. with bulk (> = 7.5 cm) PET-positive after chemotherapy were assigned to RT (39.6 Gy), while PET-negative
bulks were observed.
Results: 187/505 (37%) had bulky disease and were compared to 117/306
(38%) RICOVER-60 pts. (38%) who had received 6xCHOP-14+8R. OPTIMAL>60 pts. were older (70 vs. 68 years) and had more IPI=3 (33%
vs. 29%) and IPI=4,5 (34% vs. 23%) compared to RICOVER-60. PET was
performed in 166/187 OPTIMAL>60 bulk pts. (reasons for no PET: early
death: 5; excessive toxicity: 3; protocol violation: 1, non-compliance: 4,
change of diagnosis: 6, others: 2). 80/166 (48%) bulks remained PET-positive and 62/80 (78%) were irradiated (reasons for no RT: progression: 8;
medical reasons: 9; negative biopsy: 1), reducing RT from 67/117 (57%)
in RICOVER-60 by 42% to 62/187 (33%) in OPTIMAL>60. Despite the
unfavorable demographics, outcome of the 187 bulk pts. in OPTIMAL>60
was non-inferior to RICOVER-60, not even in the least intensive of the
4 OPTIMAL>60 treatment arms consisting of 47 pts. who received
6xCHOP-14+8R. 2-year PFS and OS in OPTIMAL>60 was 79% and 88%,
respectively, compared to 75% and 78% of the 117 RICOVER-60 pts. In
a multivariable analysis adjusting for the IPI risk factors, the hazard ratio of the OPTIMAL>60 compared to the RICOVER-60 bulk pts. was 0.7
(p = 0.345) for PFS and 0.5 (p = 0.154) for OS.
Conclusion: RT can be spared in PET-negative bulks, resulting in a 42%
reduction of RT without compromising the outcome of these patients.
Supported by Amgen, Roche, Spectrum
Disclosure: No conflict of interest disclosed.

Disclosure: No conflict of interest disclosed.
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Copanlisib (COP) in patients with relapsed or refractory
indolent B-cell lymphoma: primary results of the pivotal
Chronos-1 study

Radioimmunotherapy for follicular lymphoma achieves
excellent lymphoma control in first line and relapse:
8 year follow up data of 281 patients from the international
RIT-registry
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COP is an intravenously administered pan-Class I phosphatidylinositol
3-kinase (PI3K) inhibitor with predominant activity against PI3K-α and
PI3K-δ isoforms. We report here the primary results from a pivotal phase
II study (NCT01660451, part B).
Patients (pts) with indolent B-cell non-Hodgkin lymphoma (follicular
[FL], marginal zone [MZL], small lymphocytic [SLL] and lymphoplasmacytoid/Waldenström macroglobulinemia [LPL-WM]) relapsed after, or
refractory to, ≥2 prior lines of treatment were eligible. Previous treatment
had to include rituximab and an alkylating agent. COP (60 mg, I.V.) was
intermittently administered on days 1, 8 and 15 of a 28-day cycle. The
primary efficacy endpoint was objective tumor response rate (ORR) as
assessed per independent radiologic review (Cheson, 2007).
The full analysis set comprised 142 pts, of which 141 pts had indolent
lymphoma (FL/MZL/SLL/LPL-WM: 104/23/8/6). At the time of primary
analysis, median duration of treatment was 22 weeks (range 1–105); 46
pts remained on treatment. The most common treatment-related AEs (all
grade/grade 3+) were transient hyperglycemia (49%/40%) and hypertension (29%/23%). Other AEs of interest included neutropenia (25%/19%),
diarrhea (18%/4%), lung infection (14%/11%), pneumonitis (7%/1.4%),
and colitis (0.7%/0.7%). No colonic perforations occurred. There were
two non-fatal opportunistic infections. Laboratory toxicities of interest
were principally grade-1, including ALT (23% all-grade/19% grade-1)
and AST (28%/25%). There were 6 deaths, 3 of which attributed to COP:
lung infection, respiratory failure, and a thromboembolic event. The ORR
was 59.2%, including 12.0% complete response (CR) and 47.2% partial
response (PR), with stable disease in 29.6% of pts and progressive disease
in 2.1% of pts. In the FL subset, the ORR was 58.7%, including 14.4% CR
and 44.2% PR. In the MZL subset, the ORR was 69.6%, including 8.7%
CR and 60.9% PR. The estimated Kaplan-Meier (KM) median duration of
response in the full analysis set was 687 days (range 0–687) and 370 days
(range 0–687) in the FL subset. The KM-estimate of median PFS was 340
days (range 0–736). Median overall survival had not yet been reached.
Treatment of pts with relapsed or refractory indolent B-cell lymphoma
with COP resulted in durable tumor responses. Administration of COP
had a manageable safety profile, with low rates of opportunistic infections,
fatal infections or other fatal serious adverse events.

Hohloch K.1,2, Scholz C.3, Windemuth-Kieselbach C.4, Kolz J.1, Zinzani P.L.5,
Caccione R.6, Jurczak W.J.7, Bischof Delaloye A.8, Trümper L.1
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Germany, 4Alcedis GmbH, Giessen, Germany, 5Università di Bologna, Istituto di
Ematologia e Oncologia Medica, Bologna, Italy, 6CEMIC, Centro de Educación,
Médica e Investigaciones Clínical, Buenos Aires, Argentina, 7Jagiellonian
University, Department of Haematology, Cracow, Poland, 8Centre Hospitalier
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Introduction: Radioimmunotherapy (RIT) in follicular lymphoma (FL)
has successfully been evaluated in clinical trials in first line treatment,
consolidation after salvage therapy and as part of high dose conditioning
regimens in autologous stem cell transplantation. To assess efficacy of RIT
in daily clinical practice, data on 1105 lymphoma patients, treated with
RIT between Dec. 2006 and Nov. 2009, were collected in an international,
web-based RIT network (RIT-NT). Here we present long term follow up
of FL patients treated with RIT documented in the RIT-NT.
Methods: All centres participating in the international RIT-NT with registered follicular lymphoma pts. contributed to the long term follow up.
Results: Data from 281 pts. with FL in the RIT-NT are available for follow
up with a median follow up time of 8.2 years after RIT. Median age was 58
years. 58.4% had stage IV, 25.4% stage III, 10.3% stage II and 4.9% stage
I disease. RIT was given as first line therapy (primary treatment, consolidation) in 18.5% of pts., and for relapse (recurrence, chemo-refractory,
conditioning) in 81.5% of pts. In the first line group, 76.9% achieved CR,
9.2% PR, 1.9% SD and 1.9% had progressive disease. For patients treated
in relapse, CR rate was 48.5%, PR 16.6%, SD 2.6%, and 10.5% had PD. Median PFS for all pts. was 2.54 years, median OS was not reached. Median
PFS (not reached) and OS (not reached) was significantly better for pts.
treated with RIT in first line, compared to pts. who received RIT in relapse
(median PFS 2.11 years and OS 10.8 years; p = 0.0037 and p = 0.0021 respectively). 8 year PFS was 33.9% for all pts., 53.6% for first line and 29.6%
for relapsed pts. 8-yr-OS for all pts. was 58.8%, 78.1% for first and 54.5%
for relapsed pts. Of the 281 pts, 35 (12.5%) pts. developed a sec. malignancy, 16 (5.7%) experienced transformation into aggressive lymphoma.
Secondary malignancies were: MDS 3 pts., AML 5 pts, NHL 4 pts. The
remaining 23 pts. developed solid tumors incl. 4 with basal cell cancer.
Conclusion: RIT is a safe and effective therapy option for treatment naïve
and relapsed follicular lymphoma with an 8 year PFS of 53.6% and 29.6%,
respectively. Incidence of MDS and AML (2.8% median follow up 8 years)
was not increased as compared to FL patients treated without RIT. RIT
remains a safe and effective chemo-free treatment for FL.
Disclosure: No conflict of interest disclosed.

Disclosure: Martin Dreyling: Advisory Role: Bayer; Financing of Scientific
Research: Bayer
Pier Zinzani: No conflict of interest disclosed.
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Implications of deep molecular response after induction and
in maintenance treatment in elderly patients with mantle
cell lymphoma: updated results of the randomized EU-MCL
elderly trial

Nivolumab for relapsed/refractory classical Hodgkin
lymphoma after autologous transplantation: full results after
extended follow-up of the multicohort, multicenter phase 2
CheckMate 205 trial

Pott C.1, Delfau M.2, Macintyre E.3, Ribrag V.4, Klapper W.5, Unterhalt M.6,
Kneba M.1, Hiddemann W.6, Hermine O.7, Kluin-Nelemans H.8,
Dreyling M.9, Hoster E.10

Jäger U.1, Engert A.2, Fanale M.3, Santoro A.4, Armand P.5, Ansell S.6,
Zinzani P.L.7, Timmerman J.M.8, Collins G.P.9, Ramchandren R.10,
Cohen J.B.11, De Boer J.P.12, Kuruvilla J.13, Savage K.J.14, Trneny M.15,16,
Rodig S.17, Shipp M.5, Kato K.18, Sumbul A.18, Farsaci B.18, Younes A.19

University Hospital Schleswig-Holstein, Second Department of Medicine,
Kiel, Germany, 2UPEC Université Paris-Est Créteil, Créteil, France, 3University
Paris Descartes Sorbonne Cité, Hôpital Necker Enfants-Malades, Paris, France,
4
Institut Gustave Roussy / Université Paris-Sacley, Service d’Hématologie,
Villejuif, France, 5Institute of Pathology, University Hospital SchleswigHolstein, Kiel, Germany, 6Medical Department III, University Hospital of the
Ludwig Maximilians University Munich, Munich, Germany, 7Department
of Adult Hematology and Imagine Institute, Hôpital Necker, Paris, France,
8
Department of Hematology, University Medical Center Groningen, University
of Groningen, Groningen, Netherlands, 9Department of Medicine III, University
of Munich, Munich, Germany, 10Institute for Medical Informatics Biometry and
Epidemiology, Ludwig-Maximilians-University Munich, Munich, Germany
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Introduction: In the European MCL elderly trial of the EU-MCL Network
we studied treatment efficacy of R-CHOP and a fludarabine based induction as well as the role of maintenance by clinical and molecular response
monitoring.
Methods: Patients ≥60 yrs with stage II-IV MCL not eligible for high dose
therapy were randomized between 8 cycles of R-CHOP-21 or 6 cycles of
4-weekly R-FC. Responding patients underwent a second randomization
between maintenance with rituximab (R) or interferon-alfa (IFN), given
until progression. Minimal residual disease (MRD) was monitored by allel-specific RQ-PCR at diagnosis, midterm (after 3 or 4 induction cycles),
after induction and at 2–3-monthly intervals during maintenance.
Results: 2747 samples (2159 PB, 580 BM) were investigated. Among 281
MCL patients from Germany or France with baseline and follow-up samples, in 229 the establishment of an RQ-PCR assay was successful (116
randomized to R-CHOP, 113 to R-FC, median age 70 years). At diagnosis,
RQ-PCR demonstrated similar levels of MCL infiltration in PB or BM
with a median level of 5% and 9%, respectively.
Overall clinical response after induction was 86% after R-CHOP and 78%
after R-FC (p = 0.06) with a CR in 34% and 40%, p = 0.10, respectively.
Among clinical responders, MRD response was achieved significantly
more frequent after R-FC, both at midterm and at end of induction (66%
and 84% respectively) compared to R-CHOP (28% and 50%). Early MRD
response correlated significantly with the achievement of a clinical CR/
CRu after induction (p = 0.0013).
MRD response after induction was predictive for remission duration after R-FC (RD MRD+ 0,9 years vs. 3,4 years in MRD-). Sustained MRD
response during the first year after end of induction was more frequent
in patients after R-FC (83%) compared to R-CHOP (45%) and was an independent predictor for outcome in both treatment arms (pooled cohort
n = 144, RD 4,2 years for MRD- vs. 2,0 years for MRD+ p < 0.0001, (adjusted HR 1.81, 95%CI 1.2–2.7, p = 0.0030).
The benefit of rituximab on RD after R-CHOP was potentially more pronounced in MRD- patients (hazard ratio 0.26) than in MRD+ patients
(hazard ratio 0.54, interaction p = 0.21).
Conclusion: MRD monitoring shows rapid and effective and sustained
MRD clearance after R-FC in responding patients and suggests that the
effect of rituximab maintenance is dependent on the residual tumour burden.

Medical University of Vienna, Department of Medicine I, Division of
Hematology and Hemostaseology, Vienna, Austria, 2University Hospital of
Cologne, Cologne, Germany, 3University of Texas MD Anderson Cancer Center,
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Introduction: Nivolumab (nivo), a PD-1 checkpoint inhibitor, is indicated for patients (pts) with relapsed/refractory (RR) classical Hodgkin
lymphoma (cHL) after autologous stem cell transplantation (ASCT) and
brentuximab vedotin (BV). Initial results from the phase 2 CheckMate
205 trial (NCT02181738) of nivo revealed high objective response rates
(ORR), encouraging duration of response (DOR), and acceptable safety
for pts with RR cHL after ASCT failure. Here we report extended follow-up data from this study.
Methods: Pts (age ≥ 18y) with RR cHL after ASCT were enrolled into 1
of 3 cohorts (A: BV-naïve; B: BV after ASCT; C: BV before and/or after
ASCT). Pts received nivo 3 mg/kg every 2 wk until disease progression/
unacceptable toxicity. Cohort C pts with 1 y complete response (CR) discontinued nivo and could resume at relapse. Primary endpoint was ORR
per Independent Radiology Review Committee. Other endpoints included progression-free survival (PFS), DOR, overall survival (OS), and safety.
Results: Of 276 pts enrolled, 243, including 37 from Germany, were treated: 63 in Cohort A (BV-naïve), 80 in B (BV after ASCT), and 100 in C (BV
before and/or after ASCT). Median age was 34y. At Dec 2016 database
lock, median follow-up was 19, 23, and 16 mo in Cohorts A, B, and C, with
40% of pts remaining on treatment and 26% discontinuing due to disease
progression. ORR was 65% (Cohort A), 68% (B), and 73% (C), with 29%,
13%, and 12% CR, respectively. Median DOR was 20, 16, and 15 mo in
Cohorts A, B, and C. DOR for pts with CR was 20 mo for BV-naïve pts and
≥15 mo for BV-treated pts; DOR for pts with partial response (PR) was 17
and ≥11 mo, respectively.

Disclosure: No conflict of interest disclosed.
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understanding of these changes and disease evolution allows new therapeutic targets to be identified. Today´s MM-therapies are often prolonged
and respective regimens more complex, this being both an enrichment
and daily challenge.
The expert seminar will discuss current relapse options, allows participants to provide case reports of special interest and find solutions to cumbersome challenges, both in terms of therapy and side effects, all with the
goal to make participants more familiar with the current treatment scenarios and to find the best options for their pts. General considerations
in RRMM, frequently asked questions, when treatment may be delayed
vs. requires prompt rescue therapy, indolent vs. aggressive relapse, and pts
with exhausted therapy options will be discussed. Whether treatment can
be stopped or where continuous therapy is recommended, doublet, triplet,
quadruplet options, 2. or 3. ASCTs, allogeneic-SCT and exciting newer
immunotherapies will be illustrated. Finally, a number of upcoming,
promising drugs, enrollment of pts in clinical trials, which are performed
worldwide, and what predictors of outcome in phase I RRMM-trials exist,
will be provided.
Conclusions: Important challenges to be overcome in individual MM
care are addressed in this RRMM-symposium.
Fig. 1.

Figure shows PFS. Median PFS was ≥17, ≥15, and ≥9 mo for pts with CR,
PR, and stable disease. Median OS was not reached. The most common
drug-related adverse events were fatigue (23%), diarrhea (15%), infusion
reactions (14%), and rash (12%).
Conclusion: With extended follow-up, high and durable rates of CR and
PR to nivo were observed in pts with RR cHL after ASCT, regardless of BV
treatment history.

Disclosure: Monika Engelhardt: Expert Testimony: MSD, Janssen, Celgene,
Amgen
Ralph Wäsch: Expert Testimony: MSD, Janssen, Celgene, Amgen
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Frühe Palliativmedizin – Pro und Contra
V75
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Evidence for early integration is insufficient

Disclosure: Andreas Engert: Advisory Role: Affimed, Novartis, Takeda; Financing
of Scientific Research: Bristol-Myers Squibb, Takeda, MSD, Amgen, Celgene;
Expert Testimony: Affimed, Bristol-Myers Squibb, Takeda
Anas Younes: Financing of Scientific Research: Bayer, Bristol-Myers Squibb, Celgene, Incyte, Janssen, Merck, Sanofi, Seattle Genetics, Takeda Millennium; Expert
Testimony: Curis, Johnson & Johnson, Novartis
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Therapie des rezidivierten und refraktären Myeloms
V60

Therapy of relapsed and/or refractory multiple myeloma
(RRMM)
Engelhardt M., Wäsch R., Deutsche Studiengruppe Multiples Myelom
(DSMM)
Universitätsklinik Freiburg, Klinik für Innere Medizin I, Freiburg, Germany

Introduction, methods and results: Multiple myeloma (MM) has shown
unprecedented advances during the past few years, moving from standard chemotherapy, radiation or palliation-induced measures to high-dose
concepts with autologous stem cell transplantation (ASCT) and novel
agents. The latter include proteasome inhibitors (PI), immunomodulatory
drugs, antibodies (Daratumumab, Elotuzumab, Morphosys, Sar650984,
Indatuximab, J6MO-mcMMAF), HDAC-inhibitors, immunotherapies
(Pembrolizumab, Pidilizumab, Nivolumab, anti-BCMA CAR-T cells), microenvironment-targeting therapies (NOX-A12, TH-302), molecular targeting agents (Filanesib, Selinexor, GSK2141795, Dinaciclib, GSK525762)
and biology-driven approaches with Venetoclax in t(11;14) patients (pts).
As a result, pts with MM live longer, with median survival that is 2–4-fold
that of a decade earlier. However, these new therapies may not result in
eradication of the malignant clone, with the majority of pts eventually relapsing and requiring additional therapy. It is clear that some of the malignant clones in this heterogeneous disease undergo significant evolution in
clonal tides and with acquisition of new genetic abnormalities. Our better
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University Hospital Carl Gustav Carus, Internal Medicine I and Palliative Care
Unit, Dresden, Germany

Due to the novelty of published ideas and the primary enthusiasm of the
«Temel-study» (1), the inspection of the methodology by the medical
community remained superficial at the time. Closer inspection reveals
peculiarities of the «early-integration»-studies.
According to the study protocol, the primary end-point was the change
in the FACT-L TOI score. The predefined difference was only met after
an «adjustment» for baseline variables, which was neither planned in the
original study protocol nor described in the publication. Does this explain
why the primary endpoint was not reported in the abstract (almost unique
for the standards of the NEJM)? The analysis of the secondary endpoint,
the HADS, deviated from the description in the protocol (Proportion of
patients in 2 segments of the achievable points instead of 3) and did not
reach significance for anxiety. The frequently shown survival curve was
not even a secondary endpoint, but a post hoc analysis. Subsequent publications of the primary dataset of 151 patients now have reached more than
100 published p-values.
In the second study (2) by the same group, the TOI was not even considered an endpoint. This time, changes in HADS were analyzed as continuous variable (not proportion of patients). The abstract reports a significant
advantage at 24 weeks, before it mentions the (not-significant) difference
at 12 weeks, which however was the primary endpoint. Survival was a
secondary endpoint (nr.7) but is not published at all. Other prominent
publications in the field follow the same pattern. The Enable III study (3)
offers no less than 4 «primary» endpoints, which are measured with up
to 5 scales respectively, resulting in a total of 11 analyses, without offering any approach to limit an overestimation of effects by multiple testing.
More examples will be provided.
None of the studies meets the standards, which would be required for licensing a new drug, however they are already used to inform decisions of
the development of oncology and other subspecialties. Other hypotheses
on possible intervention for the improvement in psychosocial care (early integration of psychooncology, electronic sampling of PROs to inform
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oncologists, incentives for psychosocial interventions, training of oncologists in communication and symptom control) are not tested sufficiently
or summarized under the term «early integration of palliative care».

Fortbildung

ZNS-Lymphome

References:
1 Temel et al. NEJM 2010.
2 Temel et al JCO 2017.
3 Clinicaltrials.gov NCT01245621.

Prophylaxis and therapy of secondary CNS involvement in
malignant lymphoma

Disclosure: No conflict of interest disclosed.
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Hepatische Tumoren
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Molecular diagnostic of liver tumors: from histopathology to
molecular subtyping and response to therapy
Vogel A.
Medizinische Hochschule Hannover, Gastroenterologie, Hepatologie und
Endokrinologie, Hannover, Germany

Hepatocellular carcinoma (HCC) is responsible for up to 500.000 deaths
annually. The multikinase inhibitor sorafenib has shown survival benefits
in some patients with advanced HCC proving that molecular therapies
can be effective in this disease. These results have triggered the search for
additional molecular agents to further expand patient survival, but many
drugs have failed in allcomer population in the last 10 years.
In 2015, first data from the REACH study were published, in which the
efficacy of the VEGF-R antibody Ramucirumab were evaluated for second line treatment. Overall, the study was negative, but further analysis
identified AFP as a potential marker for selecting patients who may benefit from ramucirumab. Similar to ramucirumab, the efficacy of Tivantinib was evaluated in a defined subgroup of patients based on positive
phase-2 data. In the subsequent phase III study, Tivantinib however failed
to improve overall survival as a second-line therapy for patients with
MET-overexpressing HCC.
Two subsequent phase-3 studies reported positive results in first and
second line treatment in unselected patients with advanced HCC. First,
regorafenib achieves significantly improved survival rates compared to
placebo in patients who have progressed under treatment with sorafenib.
Next, frontline treatment with lenvatinib was shown to be non-inferior
to sorafenib.
Since 2010, the combination of gemcitabine and cisplatin is regarded as
standard of care in first line systemic therapy of CCA. In contrast to many
other solid cancer, the success of targeted strategies in CCA has been
rather modest so far. Recent sequencing efforts have shed light on the
mutational landscape of CCA, and new molecular classifications provide
the groundwork for novel therapeutic options for advanced CCA. Particularly, the discovery of IDH mutations and FGFR2 fusions in IH-CCA
is of significance as pharmacologic inhibitors have been developed and
first studies investigating their anti-tumour efficacy have been initiated
in CCA
Finally, first clinical trials are ongoing and response rates of 20% were
reported in selected PDL-1 positive advanced CCA patients with pembrolizumab. In HCC, results from the checkmate-040 study also reported
response rates of around 20% with long-term survival rates. Further research is required to identify reliable predictive biomarkers to select patients which respond to these therapies.
Disclosure: Arndt Vogel: Advisory Role: EISAI, Lilly, Bayer, BMS
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Introduction: Secondary CNS involvement is a rare complication of lymphoma occurring in 2–5% of aggressive lymphomas and in < 1% of indolent lymphomas, at progression/relapse more frequent than at diagnosis.
There is a big uncertainty regarding management of this condition.
Methods: Most recent English-language literature on prophylaxis and
treatment of secondary CNS involvement in lymphoma was analyzed.
Results: Most data available refers to aggressive lymphomas. Only few
studies on prophylaxis and therapy of secondary CNS involvement in
lymphoma have been published, and the conclusions are limited by the
retrospective nature of most studies, small size of the prospective studies,
lack of randomized therapy studies and wide variations among patients`
populations and prophylaxis/treatment regimens used. Risk factors remain not well-defined and vary between study groups. Very recently, a
risk model for CNS relapse in patients with diffuse-large B-cell lymphoma
treated with R-CHOP therapy based on International Prognostic Index
(IPI) factors in addition to involvement of kidneys and/or adrenal glands
(CNS-IPI) was presented by the German High-Grade Lymphoma Study
Group (DSHNHL). The optimal prophylaxis has not been established.
This, however, is urgently needed regarding the poor prognosis of this
condition. Outcome of patients treated with conventional therapy such as
intrathecal chemotherapy, radiation and standard-dose systemic chemotherapy is poor with a median survival of approx. 6 months. Long-term
disease control and probably cure are possible only with an intensive systemic and intrathecal chemotherapy including high-dose chemotherapy
followed by stem-cell transplantation. To gain more insight into this rare
disease, a prospective registry is being conducted by the German Primary
CNS Lymphoma Study Group (G-PCNSL).
Conclusions: Although some more insight into secondary CNS lymphoma has been gained in last years, well-designed studies are still needed to
optimize the management of this rare disease.
Disclosure: Agnieszka Korfel: Financing of Scientific Research: Mundipharma,
Riemser, PIQUR; Expert Testimony: Mundipharma, Riemser
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Perioperative chemotherapy in resectable sarcomas
Kollár A.
Department of Medical Oncology, Sarcoma Unit, Bern University Hospital, Bern,
Switzerland

Soft tissue sarcomas (STS) and bone sarcomas are a rare group of tumors of mesenchymal origin comprising about 1% of all malignancies in
the adulthood. Approximately 80 percent of sarcomas originate from soft
tissue, and the rest from bone. Because of their rarity and the frequent
need for multimodality treatment, evaluation and management of all sarcoma patients must be discussed at a multidisciplinary team meeting in a
specialized sarcoma center.Wide surgical resection of the primary is the
essential component of treatment for virtually all sarcoma patients in the
localized disease stage. Additive radiotherapy improves local control in
high risk situation and has also a significant impact on rates of limb salvage. While perioperative chemotherapy represents an integrative part of
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treatment strategy in some bone sarcomas its significance in the treatment
of most of the STS remains a controversial issue.
Osteosarcoma and Ewing sarcoma represent the most common primary malignant tumor of bone. In both tumor entities treatment plans all
include chemotherapy, usually administered prior to and following local treatment. For patients with localized disease, the addition of several
months of intensive multiagent chemotherapy to local therapy is indispensable for successful treatment and does have a dramatic impact on survival. The reported 5- and 10-year survival rates are now approximately 70
and 50 percent, respectively.
In contrast, the role of adjuvant therapy, in the form of doxorubicin-based
chemotherapy remains controversial in the setting of localized resectable
STS. Randomized controlled trials over the past 3 decades have been limited by sample size and varied chemotherapy regimens with discrepant
results. A meta-analysis of these randomized clinical trials, published in
2008, confırmed a significant benefıt in terms of local and distant relapse
rate and importantly overal survival. The magnitude of benefıt was in the
5% to 10% range. However, the main limitation of this meta-analysis of
adjuvant chemotherapy in STS is that the largest trials point to a lack of
benefıt.
Neoadjuvant systemic treatment, with or without hyperthermia, in STS
may offer an alternative strategy aiming at tumor cytoreduction in borderline resectable tumors, immediate treatment of micrometastases, and an
early indication as to the effectiveness of chemotherapy.
Disclosure: No conflict of interest disclosed.
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Current news and clinical studies in soft tissue sarcoma 2017
Kasper B.
Universität Heidelberg, Universitätsmedizin Mannheim, Interdisziplinäres
Tumorzentrum Mannheim (ITM), Mannheim, Germany

Soft tissue sarcomas (STS) are a heterogeneous group of tumours arising
from the embryonic mesoderm comprising more than 50 different histological entities exhibiting great differences in terms of clinical behaviour,
pathogenesis and genetics. In up to 50% of patients distant metastases
will occur and the median overall survival for patients with advanced
disease is approximately 12–15 months. As effective targeted treatments
are scarce, doxorubicin ± ifosfamide - being used for more than 40 years
- still remains the backbone of systemic chemotherapy. Trabectedin, pazopanib, eribulin and most recently olaratumab have been introduced and
enriched the therapeutic armamentarium. New data and clinical trials of
interest will be presented here.
Regarding trabectedin – approved in Europe since 2007 – a large phase
III study in the USA comparing trabectedin versus DTIC stressed its sustained activity in STS patients. Even though the primary endpoint, overall
survival, was not reached, the results led to global FDA registration in
October 2015 for the treatment of patients with leiomyosarcomas and liposarcomas. The anti-angiogenic compound pazopanib has been tested
in a large EORTC phase III trial (PALETTE) demonstrating a significant
advantage regarding PFS prolongation of about three months in favour of
pazopanib versus placebo for certain STS subtypes excluding liposarcomas resulting in its approval in USA, Europe and Japan in 2012. The phase
III trial of eribulin met its primary endpoint of an overall survival benefit
of two months (13.5 versus 11.5 months) in favour of eribulin compared
to DTIC in pre-treated patients with advanced leiomyosarcomas or adipocytic sarcomas. The final approval of eribulin in early 2016, however, is
restricted to pre-treated liposarcoma patients. Olaratumab, a fully human
anti-PDGFRα monoclonal antibody, has been tested in a phase Ib/II trial in combination with doxorubicin. Olaratumab is the first agent added
to doxorubicin to improve overall survival in advanced STS patients in
a randomized setting for roughly 12 months (26.5 versus 14.7 months).
After more than 40 years, olaratumab in combination with doxorubicin is
a new 1st line treatment standard for advanced STS patients. However, results have to be confirmed by the subsequent placebo-controlled, phase III
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study (ANNOUNCE). Other interesting candidates being tested in phase
II/III study concepts such as selinexor or TRC-105 will also be discussed.
Disclosure: Bernd Kasper: Advisory Role: Bayer, Eisai, Karyopharm, Lilly; Financing of Scientific Research: Bayer, Eisai, Lilly, Novartis, PharmaMar, Pfizer; Expert
Testimony: PharmaMar
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Translationale Highlights 2016/17 incl. phase-I-data
Lindner L.H.
Klinikum der Universität München, Medizinische Klinik und Poliklinik III,
München, Germany

The most important results from translational research programs of the
years 2016/2017 will be presented and put into context with current treatment approaches in sarcoma. In addition, the most relevant phase-I-data
will be presented.
Disclosure: No conflict of interest disclosed.
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Structured follow-up after primary treatment for sarcoma
Hofer S.
Luzerner Kantonsspital, Onkologie, Luzern, Switzerland

Introduction: Patients treated for sarcoma require long-term follow-up
to detect recurrent or metastatic disease. Yet marked differences exist in
clinical approaches to the length of follow-up, frequency of consultations,
investigations undertaken and type of healthcare provider conducting follow- up visits.
Duration of testing should be consistent with time of maximal risk of recurrence and tests should focus on the most likely recurrence locations.
Prognostic factors for tumor relapse are complex; the risk of metastases is
associated with tumor grade, size and depth, while local recurrence risk is
associated with grade, excision margins and type of local therapy.
Methods: NCCN, ESMO, Onkopedia, GISG and local guidelines will be
addressed, pros and cons of survivor passport projects and patients` preferences will be discussed at the conference.
Disclosure: No conflict of interest disclosed.
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Akute myeloische Leukämie – experimentell II
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Identification of naturally presented HLA ligands of
CD34+CD38– Acute Myeloid Leukemia (AML) progenitor cells
for peptide-based immunotherapy
Nelde A.1,2, Schuster H.1,3, Kowalewski D.J.1,3, Kanz L.4, Salih H.R.4,5,
Rammensee H.-G.1,6, Stevanović S.1,6, Walz J.S.4
Institute for Cell Biology, Department of Immunology, University of Tübingen,
Tübingen, Germany, 2Department of Hematology and Oncology, University of
Tübingen, Tübingen, Germany, 3Immatics Biotechnologies GmbH, Tübingen,
Germany, 4University of Tübingen, Department of Hematology and Oncology,
Tübingen, Germany, 5Clinical Cooperation Unit Translational Immunology,
German Cancer Consortium (DKTK), DKFZ Partner Site Tübingen, Tübingen,
Germany, 6German Cancer Consortium (DKTK), DKFZ Partner Site Tübingen,
Tübingen, Germany
1

Acute myeloid leukemia (AML) is characterized by high relapse rates and
a poor overall survival mainly due to the persistence of residual chemoresistant leukemic progenitor cells (LPCs) after standard chemotherapy and
allogeneic stem cell transplantation (minimal residual disease, MRD).
Thus, to maintain long-lasting remissions, novel strategies including
T-cell based immunotherapy are needed to eliminate MRD. The basis for
a clinically successful T-cell based immunotherapy is the availability of
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suitable target antigens. In a recent study, we characterized the antigenic
landscape of primary AML blasts by mass spectrometric analysis of naturally presented HLA ligands and identified AML-specific CD4+ and CD8+
T-cell epitopes (Berlin et al. Leukemia 2015). Here, we aimed to more specifically analyze the naturally presented HLA ligandome of primary AML
progenitor cell enriched (LPCenr) fractions by mass spectrometry to identify novel LPC-associated antigens that might allow specific targeting of
putative AML stem cells. Enrichment of LPCs was achieved by magnetic
or fluorescence-activated cell sorting for the lin–CD34+CD38– phenotype.
Thereby, LPC-containing populations of 1–3% within the PBMCs were
enriched to > 80% with cell counts up to 200 × 106 per sample. The expression levels of HLA class I molecules on AML blasts and LPCs were found
comparable with 145,000–175,000 molecules/cell.
We identified more than 26,000 different naturally presented HLA class I
ligands representing 9,150 source proteins on LPCenr fractions and autologous blasts (n = 11). To specify LPC-associated antigens, we performed
comparative profiling of the HLA ligandomes of LPCs, AML blasts (n =
41) and a benign database comprising 215 ligandomes of various healthy
tissues (e.g. blood, bone marrow, spleen, liver).
Out of this dataset, we were able to identify three groups of highly interesting LPC targets:
1. LPC-exclusive antigens as 6.4% (986/15,356) of the LPC-presented
peptides were not found on non-LPC AML blasts or benign tissue.
2. LPC-associated antigens highly enriched on LPCs as identified by
semi-quantitative comparison of LPCs and autologous blasts.
3. Frequently presented AML-associated antigens expressed on both,
more differentiated blasts and LPCs, but not on benign tissues.
The identified LPC-associated peptides are highly interesting targets for
immunotherapeutic approaches in AML and will further be evaluated for
their potential to elicit specific T-cell responses.
Disclosure: No conflict of interest disclosed.
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Establishing a microRNA signature of functionally validated
leukemic stem cells from patients with acute myeloid
leukemia
Ihme S.1, Mulaw M.1, Döhner H.2, Döhner K.2, Buske C.1, Feuring-Buske M.2
Institut für Experimentelle Tumorforschung, CCC Ulm, Ulm, Germany, 2Klinik für
Innere Medizin III, Universitätsklinikum Ulm, Ulm, Germany
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Acute myeloid leukemia (AML) is propagated by leukemic stem cells
(LSCs). Recently, a prognostic LSC gene signature was identified (Ngen et
al. Nature 2016). The goal of this project was to establish a miRNA profile
of functionally validated LSCs from AML patients of various molecular
and cytogenetic subgroups. For this 14 de novo AML samples were sorted for CD34+ granulocyte-macrophage progenitor (GMP), CD34+ lymphoid-primed multi-potential progenitor (LMPP) and CD34– subpopulations. Sorted cells were transplanted into sublethally irradiated non-obese
diabetic/severe combined immunodeficient Gamma (NSG) mice. Those
subpopulations that gave rise to human leukemic cell engraftment were
classified as LSCs and were compared to the CD34– non-engrafting cell
compartment (non-LSC). In parallel corresponding counterparts were
highly purified from healthy bone marrow (BM). miRNA expression was
determined by next generation sequencing (NGS)(HiSeq 2000) and validated by qRT-PCR. Engraftment potential of 17 AML samples were analysed. In contrast to the CD34– fractions the LMPP or GMP fractions of
8 patients showed a leukemic graft in NSG mice (normal bone marrow
samples (n = 3) as control). Between the LMPP-LSCs and the CD34– nonLSCs 15 miRNAs, between the GMP-LSCs and the CD34– non-LSCs only
six miRNAs were differentially expressed. Using these miRNAs, an unsupervised hierarchical clustering showed that the LMPP-LSCs, the GMPLSCs and leukemic CD34– samples formed non-overlapping clusters. In
normal bone marrow, 12 miRs showed differential expression between
normal BM LMPP and CD34– population. Except for one miRNA (mir182), the fifteen differentially expressed miRNAs in the LMPP-LSC versus
leukemic CD34– samples did not show overlap with the twelve miRNA
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differentially expressed between normal BM LMPP and CD34– cells. Thus,
14 miRs defined a set of miRs differentially expressed in functionally validated AML LSCs. Importantly, 4 of these 14 miRs represented miR-941
isoforms. This miR is one of the very few human-specific miRs which
developed de novo in the human lineage after separation of the human
and the chimpanzee lineages. It has not been linked to leukemogenesis
yet and preferentially targets genes in hedgehog- and insulin-signalling
pathways. Taken together, combining functional validation of AML LSCs
with NGS allows to identify miRs so far not linked to AML biology and
LSC properties.
Disclosure: No conflict of interest disclosed.
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An in vitro model of leukemogenic transformation in
congenital neutropenia (CN) using patient derived iPSCs
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Severe congenital neutropenia (CN) is a pre-leukemic bone marrow failure syndrome with a bone marrow maturation arrest of granulopoiesis
at the stage of promyelocytes. Recently we reported a high frequency of
cooperating acquired RUNX1 and CSF3R mutations in CN patients that
developed AML or MDS. To study the intracellular mechanisms of leukemogenic transformation in CN downstream of CSF3R and RUNX1 mutations, we generated human induced pluripotent stem cells (iPSCs) from a
CN patient harboring an ELANE mutation before (CN-iPSCs) and after
transformation to AML (CN/AML-iPSCs). CN-iPSCs had ELANE mutation only. CN/AML-iPSC clones additionally revealed CSF3R and RUNX1
mutations as well as trisomy 21.
Embryoid body (EB)-based hematopoietic differentiation of CN-iPSCs
clones showed comparable amounts of CD34+ and CD33+ cells, but ~2fold reduction of mature granulocytes, compared to healthy donor derived iPSCs. At the same time, CN/AML-iPSCs were not able to differentiate into mature granulocytes at all and showed highly reduced number
of CFU-G and CFU-GM colonies in CFU-assay.
To investigate intracellular mechanisms of leukemogenic transformation
in CN, we compared gene expression profiles of CD34+ hematopoietic cells derived from CN- and CN/AML-iPSCs. Our previous microarray-based analysis of bone marrow CD33+ cells of this CN/AML patient
revealed that genes overexpressed in early hematopoietic stem/progenitor
cells (HSPCs) as compared to more mature progenitors, such as DNTT,
BAALC, CD34, HPGDS, NPR3 and PROM1 were strongly up-regulated in
CN/AML blasts harbouring both RUNX1 and CSF3R mutations, as compared to the cells prior to leukemia development. This genetic signature
suggests transformation of hematopoietic progenitors carrying mutated
CSF3R into more primitive hematopoietic progenitors after acquisition of
RUNX1 mutation. We were able to confirm markedly increase of mRNA
levels of these genes in CD34+ cells derived from CN/AML-iPSCs, as compared to CN-iPSCs.
In summary, we established an in vitro cellular model of leukemogenic
transformation in CN patients using CN/AML-patient derived hiPSCs
that confirmed clinical data on a cooperative leukemogenic effect of CSF3R and RUNX1 mutations. Comprehensive analysis of hematopoiesis
using this iPSCs model will give us a deeper view into the highly complex
signaling network underlying leukemogenic transformation of HSCs in
pre-leukemic bone marrow failure syndromes.
Disclosure: No conflict of interest disclosed.
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Co-acquisition of RUNX1 and CSF3R mutations transforms
hematopoietic progenitor cells of CN patients into more
primitive highly proliferative blast
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Innere Medizin II, Universitätsklinikum Tübingen, Translationale Onkologie,
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3
Medizinische Hochschule Hannover, Hannover, Germany, 4Washington
University in St. Louis School of Medicine, St. Louis, United States, 5Innere
Medizin II, Universitätsklinikum Tübingen, Tübingen, Germany
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In a cohort of patients with severe congenital neutropenia (CN) that developed acute myeloid leukemia (AML) or MDS we previously showed a
high frequency of cooperating acquired RUNX1 and CSF3R mutations.
Most CN patients acquired CSF3R mutations prior to RUNX1 mutations.
CSF3R mutations alone do not induce leukemia in CN patients and in
transgenic mice expressing truncated CN-associated csf3r (d715 G-CSFR). Therefore, co-acquisition of RUNX1 mutations is essential in the leukemogenic transformation in CN.
To evaluate the malignant potential of cooperating RUNX1 and CSF3R
mutations, we transduced lin– bone marrow hematopoietic stem cells
(HSC) from WT or transgenic d715-csf3r mice with lentiviral expression
constructs of WT or mutated RUNX1 cDNA. We selected two different
RUNX1 mutant that were frequently detected in CN-AML patients and
in most of the cases were associated with acquired CSF3R mutations. The
RUNX1 mutant transduced WT cells showed severely reduced numbers
of CFU-G colonies but CFU-M and CFU-E colonies remained unaffected.
In contrast, granulocytic differentiation of lin– HSC from d715-csf3r mice
transduced with RUNX1 mutants was severely diminished, compared
to cells transduced with WT RUNX1, as revealed by 5-fold reduction of
CFU-G colonies. In addition, d715-csf3r HSC transduced with RUNX1
mutants showed dramatic increase in colony numbers of 7 to 8 times compared to RUNX1-WT or control vector transduced cells in CFU replatingassay. GSEA of gene expression profiles of RUNX1-transduced lin– HSCs
treated with G-CSF demonstrated strong association of the gene signature
of RUNX1- mutants transduced d715-csf3r HSCs with AML samples.
Remarkably, key myeloid transcription factor C/EBPa was markedly suppressed upon transduction of HSCs with mutated RUNX1.
Taken together, co-acquisition of RUNX1 and CSF3R mutations shifted
the hematopoietic differentiation program towards more primitive hematopoietic progenitors with elevated proliferative capacity and reduced
myeloid differentiation, leading to leukemia. To better understand leukemogenic pathway, we are now conducting transplantation experiments of
RUNX1 mutants-transduced d715-csf3r HSC in WT mice treated or not
with G-CSF.
Disclosure: No conflict of interest disclosed.
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The actin binding protein plastin-3 Is Involved in the
pathogenesis of acute myeloid leukemia
Wellbrock J.1, Velthaus A.1, Cornils K.1, Grüb S.1, Stamm H.1, Wicklein D.1,
Bokemeyer C.1, Heuser M.2, Windhorst S.1, Fiedler W.1
Universitätsklinikum Hamburg-Eppendorf, Hamburg, Germany, 2Medizinische
Hochschule Hannover, Hannover, Germany
1

Leukemia-initiating cells reside within the bone marrow (BM) in specialized niches where they undergo complex interactions with their surrounding stromal cells. In order to identify genes being implicated in the
interaction of acute myeloid leukemia (AML) cells and stromal cells, we
performed co-cultures of primary AML cells with endothelial cells and
osteoblasts. The gene expression of co-cultured AML blasts was compared
to AML cells grown without adherent cells using microarray analysis.
Amongst those genes being dysregulated upon co-culture was the actin
binding protein plastin-3 (PLS3). Further RTqPCR analysis revealed an
endogenous PLS3 expression in about 50% of BM samples from AML pa-
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tients (n = 25). In contrast, expression of PLS3 was only detected in 2 of
12 analyzed AML cell lines with Kasumi-1 showing strong and THP-1
showing only weak expression.
Therefore, functional analysis of PLS3 in AML was studied using shRNA
knockdown and overexpression of PLS3 in Kasumi-1 cells. We could show
that PLS3 has an impact on the colony formation capacity of AML cells in
vitro as the knockdown resulted in significantly reduced colony numbers
while increased colony growth was observed in the Kasumi-1 cells overexpressing PLS3 (p < 0.001 and p < 0.001, respectively). To investigate the
role of PLS3 in vivo, NSG mice were transplanted with the PLS3 knockdown Kasumi1 cells. Compared to mice transplanted with Kasumi-1 cells
transduced with a vector carrying a scrambled shRNA, the PLS3 knockdown mice survived significantly longer (median survival time 64 vs. 110
days, respectively; p < 0.001; n = 9 mice per group).
Finally, we investigated whether the expression of PLS3 was associated
with AML patients’ outcome using published microarray-based gene expression data (Verhaak et al, Haematologica 2009;94). Clinical data of 290
AML patients were available. Based on the mean gene expression value,
the patient cohort was divided into high vs low PLS3 expressors. The overall survival was analyzed in a multivariate Cox proportional hazards model including PLS3 gene expression and the baseline parameters age, karyotype and FLT3 mutational status. After a stepwise removal of insignificant
terms, the patient’s age and a high PLS3 expression remained as independent prognostic survival markers (for PLS3: HR 1.58 (CI 1.05–2.37) and for
age: HR 1.01 (CI 1.00–1.03)).
In conclusion, our results identify the actin binding protein PLS3 as potential novel therapeutic target in AML.
Disclosure: No conflict of interest disclosed.
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Introduction: FLT3-ITD tyrosine kinase inhibitors (TKI) like PKC412
show limited clinical activity in acute myeloid leukemia (AML) due to
emerging resistance. However, only in few cases, underlying secondary
FLT3 mutations can be identified. Therefore, other mechanisms must be
active. We hypothesized that cytokines might protect AML cells from
TKI-mediated cell death and thus contribute to treatment resistance.
Methods: We generated PKC412- and sorafenib-resistant, FLT3-ITD positive MOLM-13 AML cell lines as an in vitro model to study resistance to
FLT3-ITD TKIs. We used cytokine arrays, ELISAs and quantitative PCR
to examine cell line specific cytokine secretion and expression. MTS-assays and flow cytometry were used to analyse cell viability. Receptor expression was experimentally determined via flow cytometry. In addition,
chemotaxis assays were carried out.
Results: In two out of five PKC412-resistant cell lines, we identified an
up to 5-fold overexpression of CCL5 in cell supernatants as well as on
mRNA-level compared to PKC412-sensitive MOLM-13 cells. Notably,
both short- and longterm CCL5-treatment mediated resistance against
PKC412 to TKI sensitive MOLM-13 cells. The supernatant from one of the
resistant MOLM-13 cell lines with high CCL5-secretion induced chemotaxis of TKI-sensitive MOLM-13 cells. All five PKC412-resistant cell lines
displayed an increased chemotaxis index towards CCL5 and interestingly,
four out of five also against CXCL12/SDF-1α. Of note, CXCL12 receptor
CXCR4 is known to be expressed in a complex together with CCR5. Finally, we analyzed isolated blasts from three patients with FLT3-mutated AML before and after treatment with FLT3 inhibitors for changes in
CCL5 mRNA expression. Isolated AML blasts revealed increased CCL5
transcripts after PKC412-treatment in all tested cases.
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Conclusion: These observations suggest that CCL5 may be an important
factor mediating resistance to FLT3-ITD TKIs in FLT3-mutated AML and
could possibly serve as a biomarker to predict resistance to treatment.
Disclosure: No conflict of interest disclosed.
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Distinct molecular subgroups in relapsed adult and pediatric
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Introduction: Relapsed B-cell precursor Acute Lymphoblastic Leukemia
(BCP-ALL) carries a dismal prognosis with limited therapeutic options.
To decipher targetable structures in relapsed BCP-ALL, we designed a
multi-omics study to reveal age-overriding relapse-driving alterations that
may also unravel novel molecular targets.
Patients and methods: We studied 150 paired samples (initial diagnosis: ID; relapse: REL; complete remission: CR) from 50 patients (24 adults
and 26 pediatric patients) without known translocations. All patients were
treated in population based German study trials (GMALL and BFM).
We examined the mutational and copy number status via whole-exome
sequencing, obtained expression profiles and fusion-genes via RNA-sequencing and methylation status via Illumina Methylation Bead Arrays.
Results: Samples from relapsed patients showed more somatic mutations
compared to the corresponding ID samples; this was true for samples of
pediatric as well as of adult patients (median mutations per sample: REL
adult vs ID adult: 21 vs 16; REL pediatric vs ID pediatric: 22 vs 13). Mutations associated with relapse and potentially mediating therapy resistance
included NT5C2, KMT2D, or TP53.
Applying the Ph-like gene signature, we identified 16 patients with a Phlike ALL showing typically associated gene fusions, most frequently the
IgH-CRLF2 fusion. In addition, unsupervised analyses of global DNA
methylation identified a subgroup of samples (n = 12) with a distinct
methylation profile exclusivey to the group of Ph-like ALL. This group
was characterized by a specific gene expression signature, a low mutational burden and is potentially driven by an IgH-DUX4 fusion. The third
group of patients (n = 14) showed almost uniformly high chromosomal
instability with an enrichment of TP53 mutations. Interestingly, no patient changed the classification during the course of disease. All three subgroups could be classified by an adapted gene expression signature of 45
genes, containing the 15 genes of the defined Ph-like ALL signature.
Conclusions: Relapsed BCP-ALL without known fusion genes have different genetic alterations describing three distinct molecular subgroups:
the Ph-like ALL driven by specific fusion genes frequently involving
CRLF2, the IgH-DUX4 cluster revealed by a unique methylation profile,
and the third group characterized by chromosomal instability. All subgroups occur in pediatric and adult patients without changing patterns
during disease evolution.
Disclosure: No conflict of interest disclosed.
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CK2 inhibition reduces cell proliferation in acute
B-lymphoblastic leukemia cells in vitro and in vivo

Oncol Res Treat 2017;40(suppl 3):1–82

Introduction: Aberrant PI3K/AKT signaling is frequently observed in
acute B-lymphoblastic leukemia (B-ALL). Phosphatase and tensin homolog (PTEN) antagonizes PI3K and is controlled by Casein Kinase II
(CK2) via phosphorylation, which is often up-regulated in hematopoietic
malignancies. CX-4945 (CX) is a selective inhibitor of CK2. However, the
exact effects on signaling pathways in B-ALL are still unclear. Here, we
evaluate the anti-leukemic potential of CX on B-ALL cells in vitro and
in vivo.
Methods: B-ALL cell lines SEM, RS4;11, REH and NALM-6 were incubated with CX for up to 72 h. Metabolic activity, proliferation and apoptosis
were assessed using WST-1 assay, trypan blue and Annexin V-FITC/PI
staining, respectively. PI3K/AKT and MAPK signaling was analyzed by
western blot. For in vivo studies, NOD scid gamma mice were injected
with stably dual firefly luciferase- and GFP plasmid-transduced ALL cells
and treated with NaCl (control; n = 9) or CX (50 mg/kg, BID days 7–13,
n = 6). Leukemic cell proliferation was evaluated twice weekly by flow cytometry and bioluminescence imaging.
Results: In vitro, incubation with 5 µM CX decreased cell line proliferation (range 76.7 ± 1.5% – 33.2 ± 6.3%) and metabolism significantly
(range 66.3 ± 15.7% – 39.5 ± 9.3%, both p < 0.05, DMSO control = 100%).
An increase in late-apoptotic cells was observed in all cell lines. CX incubation decreased phosphorylation of CK2 target sequence sites (serine or
threonine followed by aspartic acid, random amino acid and glutamine)
as well as PTEN, AKT and ERK. In vivo, leukemic engraftment was
achieved in all animals and CX treatment was well tolerated with no premature deaths. Imaging studies revealed significant inhibition of B-ALL
proliferation during CX treatment (day 14, 3.7 × 108 ± 3.2 × 108 ph/s vs.
NaCl, 1.0 × 109 ± 6.5 × 108 ph/s, p = 0.03). After CX withdrawal, leukemic
bioluminescence signals adapted to control values while peripheral blood
blast frequencies were significantly lower than in control animals (day
30, 9.5 ± 6.1% vs. 46.1 ± 27.2%, p = 0.003). No complete remission was
achieved and blast infiltration in bone marrow and spleen were similar in
CX- and saline-treated animals.
Conclusion: In vitro, CX-mediated inhibition of CK2 displays significant
anti-proliferative activity in B-ALL. In vivo, CX decelerates leukemic progression, underlining its antitumor potential. Further studies involving
combinatory regimens or sequential application are necessary to extend
CX-induced effects.
Disclosure: No conflict of interest disclosed.
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Characterization of mono and combined application induced
effects of the SYK inhibitor Entospletinib on B-cell receptor
dependent and independent B-lymphoblastic leukemia cell
lines
Sender S., Sklarz L.-M., Richter A., Sekora A., Roolf C., Junghanss C.,
Murua Escobar H.
Universitätsmedizin Rostock, Medizinische Klinik III Hämatologie, Onkologie
und Palliativmedizin, Rostock, Germany

Introduction: SYK is a protein tyrosine kinase downstream of the B cell
receptor (BCR) associated with hematological neoplasms and aberrant
B-cell regulation.
Entospletinib (Ento) is a promising SYK inhibitor currently undergoing
early clinical development in acute lymphoblastic leukemia (ALL).
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In general, compound combinations can enhance therapeutic effects and
lower drug resistance. Herein, we analyzed the effects of several pathway
specific inhibitors in combination with Ento in BCR+ and BCR– B-ALL
cells in vitro and in silico.
Methods: B-ALL cell lines (BCR+/pre-B-ALL NALM-6, BCR–/pro-B-ALL
SEM & RS4;11) were exposed to Ento as mono-substance or in combination with different partners like BTK inhibitor Ibrutinib, CK2 inhibitor
Silmitasertib and pan PI3K inhibitors AS-605240 and Buparlisib. Drug
concentrations were selected at ≥ IC50 ranging from 1 µM to 10 µM and
incubated for 72 h. Cell proliferation (trypan blue staining), metabolic
activity (WST-1 assay) and apoptosis (Annexin V/PI staining) were measured in biological triplets respectively. Additionally, in silico evaluation of
drug synergistic effects were calculated using Bliss formula.
Results: Mono application of Ento decreased the cell proliferation in
NALM-6 significantly to 64 ± 3% (p = 0.004) compared to the DMSO
control. The proliferation of pro-B-ALL cell lines SEM and RS4;11 was not
significantly reduced (79 ± 10% in SEM, 90 ± 8% in RS4;11). All combinations resulted in a significantly decreased cell proliferation and reduced
metabolic activity. Strongest effects were observed in NALM-6 cells with
Ento and Silmitasertib (25 ± 3%,p = 0,0003, Silmitasertib alone 51 ± 2%),
while SEM responded also in decrease but only partially significant.
Apoptosis rates in NALM-6 and SEM were mostly increased but not significantly.
RS4;11 responded only with minor effects to Ento mono and combined
application.
Bliss analyses showed synergistic effects for all drug combinations in
NALM-6 and SEM except for the combination partner Ibrutinib. No additive effects were observed for Ento in RS4;11. These results correlate with
the biological response.
Conclusion: The identified enhanced anti-proliferative effect of the combined application scheme revealed AS-605240 and Silmitasertib inhibition as most potent SYK inhibitor partners in vitro. In the pro-B-ALL cell
lines the observed effects originate from the respective combination Ento
partners and were only slightly enhanced by Ento addition as expected for
BCR independent cells.
Disclosure: No conflict of interest disclosed.
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Introduction: OX40 and its ligand are members of the TNF/TNF receptor (TNFR) family, which includes various molecules influencing cellular
signaling and function of both tumor and immune effector cells. OX40
promotes proliferation and differentiation of activated T cells, while it
inhibits development of regulatory T cells, which fuels present attempts
to modulate this immune checkpoint to reinforce anti-tumor immunity.
While we recently found evidence for the involvement of OX40 in disease
pathophysiology of acute myeloid leukemia including NK cell immunosurveillance (Schumacher et al., Blood 2012), yet nothing is known on the
role of this molecule in acute lymphoblastic leukemia (ALL).
Methods: Anti-OX40 antibodies were raised by immunization of C57BL/6
mice with OX40-transfected CHO cells using standard protocols. Newly
generated OX40 mAb were functionally characterized using a reporter
cell assay in which Jurkat-JOM 2 cells expressing a human OX40-Fas chimeric receptor are killed upon engagement of the OX40 portion of the
receptor. Expression of OX40 on ALL cells of patients was studied by flow
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cytometry and PCR. Release of cytokines after inducing OX40 signaling
into ALL cells was determined by ELISA. Effects of OX40 on metabolic
activity and cell viability were analyzed using WST assays and by measuring the amount of intracellular ATP (Cell Titer Glo), respectively.
Results: Substantial surface expression (SFI ≥ 1.5) of OX40 was detected
on malignant cells of ALL patients in 22 of 42 (52%) investigated cases.
Induction of OX40 signaling into ALL cells by stimulation with antibodies
with defined agonistic properties and OX40 ligand induced the release of
the immunomodulatory cytokines IL-6, IL-8, IL-10 and TNF which act
as growth and survival factors for ALL cells and have been implicated in
disease pathophysiology. Furthermore, stimulation of OX40 significantly
increased the metabolic activity and cellular viability of the primary ALL
cells.
Conclusion: Our data identify, for the first time, an involvement of OX40/
OX40L in disease pathophysiology of ALL. They also underline the necessity to thoroughly consider the consequences of modulating the OX40/
OX40L molecule system beyond its effects on T cells when developing
OX40-targeting approaches for cancer immunotherapy.
Disclosure: No conflict of interest disclosed.
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Introduction: Acute lymphoblastic leukemia (ALL) is treated with cytostatics and inhibitors in different application schemes and sequences. Previous own studies showed that mono application of the phosphatidylinositol-3-kinase (PI3K) inhibitor Idelalisib (Idel) did not induce significant
cellular or molecular effects in B-ALL cells (B-cell receptor (BCR) independent; phospho(p)-AKT positive). Interestingly, combined application
with Cytarabine (AraC) or Dexamethasone (Dexa) resulted in enhanced
chemosensitivity. Among effects on proliferation, metabolism and apoptosis, we here investigated effects on gene regulation and BCR-signaling.
Methods: Pro B-ALL cell lines (RS4;11, SEM) were exposed to AraC,
Dexa, Idel or two drugs combined for 72 h. Drug concentrations were
selected allowing a threshold ≥30% vital cells after 72 h or a maximum of
10 µM (n≥3). Effects on proliferation (trypan blue staining), metabolism
(WST-1) and apoptosis (Annexin V/PI) were analyzed. Whole transcriptome analyses were performed with a minimum of 30×106 reads. Bioinformatical analyses were carried out via in-house pipeline (including
DeSeq2, WikiPathways, igraph).
Results: As previous reported, combined Idel application leads to synergy-like effects on proliferation, metabolism and apoptosis compared
to mono AraC or Dexa. Considering the top100 regulated genes, Idel
application caused a lower effect (foldchange range 1,8 to +2,1), than
AraC (–2,2 to +4,0) and Dexa (–4,4 to +8,3). Combined drug incubation induced stronger gene expression changes (AraC+Idel: –2,3 to +4,1;
Dexa+Idel: 5,3 to +8,2). Analyses of the BCR pathway associated genes
revealed a similar pattern. Upstream of PI3K, the LAT2 gene expression
was decreased leading to reduction of p-AKT and thus to decline in proliferation. Downstream of PI3K, an increase of FOXO1 expression was
detected leading to apoptosis. BCR pathway genes such as BLK, SH3BP2,
BLNK, JUN, CAMK2A, CARD11, PIP5K1B and NFKBIA are involved in
cellular processes as cell cycle, apoptosis and metabolism and were also
influenced.
Conclusion: Idel mono application showed in both cell lines a minor influence on proliferation, metabolism and apoptosis. Combined Idel application with AraC and Dexa led to an enhancement of the inhibitory
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effects caused by AraC or Dexa mono application. Transcriptomic data
matches the biological analyses, and the respective cellular processes (proliferation, metabolism, apoptosis) were affected.
Disclosure: No conflict of interest disclosed.
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Epigenetic hypomethylation of the 5’UTR of NADPH oxidase
4 (NOX4) by cannabidiol (CBD) results in increased protein
expression, catalyzation of reactive oxygen species (ROS) and
induction of apoptosis in acute leukemia
Kampa-Schittenhelm K., Haeusser L., Staudacker I., Kanz L.,
Schittenhelm M.M.
Universitätsklinikum Tübingen, Medizinische Klinik und Poliklinik II, Tübingen,
Germany

NOX enzymes function as the catalytic subunit of the NADPH oxidase
complex reducing molecular oxygen to various reactive oxygen species
(ROS). ROS have been implicated in numerous, partly opposing biological functions including cellular differentiation or tumor cell growth. ROS
may contribute to chemotherapy resistance and at excess levels promote
cell death and apoptosis.
We have previously demonstrated that the non-psychoactive cannabis
derivative (−)-cannabidiol (CBD) excerts superior proapoptotic efficacy
in acute leukemia in vitro and ex vivo compared to (−)-trans-Δ9-tetrahydrocannabinol (THC) (DGHO 2016). Dissecting mutual and diverging
underlying signaling pathways reveals epigenetic mediation of NOX4
expression upon CBD, resulting in catalyzation of ROS and induction of
intrinsic apoptosis.
A whole genome methylation array on Jurkat T-lymphoblastic leukemia
cells was performed and results validated by methylation-specific PCR.
Protein expression was confirmed via Western immunoblotting. ROS
activity and induction of apoptosis were determined by flow cytometry.
Comparative analysis of CBD (signaling via CB2) and THC (higher affinity to CB1) and combination experiments with chemotherapy were performed accordingly.
Western blot analyses revealed that CBD as well as THC inhibit phosphorylation in major cellular viability signal transduction pathways including
AKT, p70S6 and MAPKinases. Methylation assays detected high basal
methylation levels (65%) of probes in the 5’UTR of NOX4. Intriguingly, exposure towards CBD led to hypomethylation and increased NOX4
protein levels while THC did not reveal any significant hypomethylating effect. Consequently, profound elevation of ROS was only detected
upon CBD treatment in Jurkat and native leukemia cells (n = 25) leading
to additional intrinsic (mitochondria-mediated) induction of apoptosis.
Combination of CBD and THC results in additive proapoptotic effects in
vitro as well as in native leukemia cell models. In contrast, combination of
CBD with standard chemotherapy did not reveal synergistic antileukemic
efficacy in all cases which needs further verification.
We here define distinct different signaling pathways for CBD and THC,
both potent inducer of apoptosis in acute leukemia, and our findings
provide a strong rationale to clinically explore CBD in combination with
THC (as provided in Sativex® approved in multiple sclerosis) as an agent
with remarkable antileukemic efficacy.
Disclosure: No conflict of interest disclosed.
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Fridrik M.A.
Kepleruniklinikum, Klinik für Interne 3- Schwerpunkt Hämatologie und
Onkologie, Linz, Austria

With improvements in security, nutrition, hygiene, and medical care the
proportion of not so young people has has seen a significant increase, with
the very elderly (age >80 years) almost doubling in the developed world.
Because the mean age of diffuse large B-cell lymphoma (DLBCL) patients
is around 70 years, several studies in not so young patients have been
published. However, most studies have included patients between 60 und
80 with few comorbidities and in good performance stage. Information
about the treatment of frail patients and/or over the age of 80 are sparse.
Some studies showing an improved outcome, if standard rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisone (R-CHOP) is
used, others had a better outcome and less toxicity, if less intensive regimens are used or different components of R-CHOP are dose reduced.
Little information exists for patients >90 years. I will give an overview of
the existing data.
Disclosure: Micael Fridrik: Advisory Role: AbbVie, Amgen, Astra-Zeneca, BMS,
Gilead, Janssen, MSD, Otsuka, Roche, Servier; Financing of Scientific Research:
Amgen, AstraZeneca, BMS, Novartis, Roche, Pfizer; Other Financial Relationships:
Reise und Kongresskosten: AbbVie, Amgen, AstraZeneca, BMS, Gilead, Mundipharma, MSD, Novartis, Pierre Fabre, Quintiles, Roche, Servier
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Cellular therapies
Rössig C.
Universitätsklinikum Münster, Klinik für Pädiatrische Hämatologie und
Onkologie, Münster, Germany

Cellular immunotherapeutic strategies have high conceptual promise for
the treatment of hematological malignancies. One advance is the use of
chimeric T cell receptors (CARs) to generate T cells with engineered specificities for surface antigens. CARs combine extracellular antigen recognition domains and T cell activation components in single molecules and
thereby overcome the peptide/MHC restriction of native T cell receptors.
The translational development of CAR-based T cell therapies is most advanced in cancers derived from the B cell lineage. CAR T cells generated
from the patient´s peripheral blood, either in an autologous manner or
after allogeneic stem cell transplantation, and directed against the B lineage antigen CD19, have generated impressive results in early clinical trials.
CAR T cells can eliminate large leukemic and lymphoma burdens including extramedullary compartments as the CNS, persist for prolonged periods depending on their manufacture and integrated costimulation, and
induce complete, sometimes durable remissions of even refractory disease
post transplant. More recently, CARs are also developed for autoimmune
disorders as tools to eliminate autoreactive B cell clones and to engineer
regulatory T cells for the specific prevention of pathological auto- or alloresponses. With the advent of simplified manufacturing techniques,
CAR T cells are expected to gain further significance in the clinical management of patients with leukemias and lymphomas in the near future.
Besides induction of remission in patients with refractory disease, they
may act as tools to bridge to subsequent allogeneic transplants, or even as
stand-alone therapy in some indications. In these regards, they will have
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to be compared to current standards of therapy as well as alternative novel
(immuno)therapeutics in well-controlled clinical studies.
Disclosure: No conflict of interest disclosed.
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The role of the intestinal microbiome in GvHD
Holler E.1, Weber D.1, Hiergeist A.2, Gessner A.2
Klinikum der Universität Regensburg, Klinik und Poliklinik für Innere Medizin
III, Regensburg, Germany, 2Klinikum der Universität Regensburg, Institut für
Mikrobiologie und Hygiene, Regensburg, Germany
1

The role of the intestinal flora in graft-versus-host disease (GvHD) was
first described by van Bekkum in 1971, as germfree mice failed to develop
significant GvHD after bone marrow transplantation. As subsequent clinical trials suggested that maximal decontamination may also protect from
GvHD, decontamination and protective isolation has become routine in
the majority of European centers. Modern techniques of molecular analysis of the intestinal microbiota (16s rRNA sequencing), however, revealed
a large proportion of so far unculturable commensal intestinal microbiota,
which are highly important for maintaining epithelial as well as immunological homeostasis. Serial analyses of faecal samples in patients (pts)
receiving allogeneic SCT revealed that the majority of pts experience a
dramatic loss of microbial diversity in the first weeks after SCT, and correlated this loss of diversity with an increased incidence of severe GvHD
and increased long term non-relapse mortality. Both extrinsic factors like
suppression of commensal bacteria by prophylactic and therapeutic antibiotics and intrinsic factors like Paneth cell damage by conditioning and
GvHD contribute to severe dysbiosis, and more and more mechanisms
are described: Commensal bacteria produce short chain fatty acids and
indoles which are important for epithelial integrity and for restoration
of protective immune cells such as innate lymphoid cells type 3 (ILC3)
and regulatory T cells. Experimental studies suggest, that restoration of
diversity by commensal bacteria or faecal microbiota transfer (FMT) or a
more sophisticated choice of antibiotic strategies may improve outcome,
and first clinical approaches using these strategies seem to support this
concept. Although careful prospective trials are needed to define the exact impact of microbiota protection, strategies aiming at maintenance of
a diverse microbiome are likely to contribute to improvement of clinical
results as they may also help to overcome colonization with multiresistant
bacteria. Further aspects of a diverse microbiome are under current discussion like protection from relapse or improvement of antileukemic efficacy of antineoplastic treatment strategies.
Disclosure: Ernst Holler: Financing of Scientific Research: Neovii, Novartis, JAZZ
Andre Gessner: No conflict of interest disclosed.
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Prevention of GVHD: the platform approach
Schetelig J.1,2
TU Dresden, Medizinische Klinik 1, Dresden, Germany, 2DKMS, Clinical Trials
Unit, Dresden, Germany
1

Graft-versus-Host-Disease (GVHD) represents one of the most serious
complications after allogeneic hematopoietic cell transplantation (alloHCT). GVHD contributes significantly to morbidity and mortality early after transplantation. But even years after transplantation GVHD may
still have a negative impact. Especially severe chronic GVHD may affect
the quality of life seriously. In contrast, mild chronic GVHD could even
have a beneficial impact on long-term disease control because it might
mirror donor immune surveillance of host hematopoiesis. Thereby, it may
contribute to the desired effect, namely long-term disease control. On the
other hand, activity of GVHD may dictate long-term use of immunosuppressive drugs even in patients with a favorable course after alloHCT. Thus
prevention of severe GVHD is critical to the success of transplantation but
ultimately the optimal balance between immunologic activity of the graft
and tolerance has to be reached.
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Different platforms for the prevention of GVHD have been developed: i)
Calcineurin-Inhibitor-based combinations ii) T-cell depletion by various
means iii) Post-transplant Cyclophosphamide (PTCY). These three approaches represent distinct principles to prevent GVHD. Calcineurin-inhibitor-based combinations aim at introducing tolerance by blocking the
activation of T-cells early after transplantation followed by a systematic
taper of immunosuppressive drugs. T-cell depletion by different means
became highly sophisticated in recent years but basically relies on the
elimination of those T-cells from the graft which trigger GVHD. Finally,
PTCY takes advantage of different sensitivities of lymphocyte subsets to
cyclophosphamide. Probably, its main characteristic is that its cytotoxic
activity spares regulatory T-cells.
Probably, the optimal approach for GVHD prevention especially for
HLA-compatible unrelated donor transplantation has not been established. Results of the three platforms will be discussed and especially
the contribution of randomized controlled trials in this field will be acknowledged. Design aspects of these trials and the choice of informative
endpoints will be highlighted in the discussion. Finally, the obstacles for
randomized trials and the most critical current research questions will be
addressed.
Disclosure: Johannes Schetelig: Advisory Role: Roche, Novartis, Sanofi, Neovii;
Expert Testimony: Sanofi
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Novel therapeutic strategies for GVHD
Zeiser R.
Universitätsklinikum Freiburg, Freiburg, Germany

Acute graft-versus-host disease is a severe complication of allogeneic hematopoietic cell transplantation. As aGVHD is a multifactorial disease,
it is likely that inhibition of multiple layers of the disease, e.g. by blocking downstream signals of multiple cytokine and chemokine receptors
could be more effective than classical approaches targeting an individual
cytokine, chemokine or co-stimulatory molecule. Signalling of multiple
cytokine receptors relies on intact Janus kinase (JAK) 1 and 2 activity.
Based on this observation different groups could show that pharmacological inhibition of JAK1/2 reduced aGVHD in the mouse. A later retrospective survey that included 19 stem cell transplant centers in Europe
and the United States showed that the use of the JAK1/2 inhibitor ruxolitinib for steroid refractory GVHD was connected to overall response
rates of 81.5% (44/54) in steroid refractory aGVHD including 25 complete
responses (46.3%). JAK1/2 inhibition for steroid refractory cGVHD was
connected to an overall response rate of 85.4% (35/41), consistent with
data in a cGVHD mouse model. Ruxolitinib is currently being investigated in a prospective trial in Germany (NCT02396628) and a clinical trial
using the JAK1 selective inhibitor INCB39110 has begun for the treatment
of GVHD (NCT02614612). Also a recent pre-clinical study indicates that
topical ruxolitinib suppresses GVHD and protects skin follicular stem
cells. Another promising approach to reduce aGVHD in the mouse model is based on the NFkB inhibition, thereby reducing inflammatory protein production via the proteasome inhibitor bortezomib. Clinical trials
using a short-course, bortezomib-based GVHD prophylaxis yielded low
aGVHD rates. Clinical diagnosis, pathophysiology, standard as well as experimental procedures to prevent or treat aGVHD and novel biomarkers
to tailor GVHD-treatment are important developments that hold promise
to lead to reduced aGVHD. On the biological level it will be important
to better understand the functional roleof cytokines, danger associated
molecules and cell types depending on the tissue context.
Disclosure: No conflict of interest disclosed.
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Management der Sichelzellerkrankung
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Treatment of adult patients with sickle cell disease
Hoferer A.
Robert-Bosch-Krankenhaus, Hämatologie/Onkologie, Stuttgart, Germany

Patients with sickle cell disease pose an increasing problem to health care
providers both in hospitals and in private practise in Germany. This is
caused by
1. the increasing number of patients transferred from paediatric care to
adult haematological services
2. the high number of migrants with hemoglobinopathies entering Germany.
Adult patients with sickle cell disease suffer from a plethora of clinical
problems, partially different from those in paediatric patients.
Moreover, optimal management of both disease related emergencies and
chronic complications is critical for long term morbidity and mortality.
Treatments modifying the disease course comprise HbF-inducing therapies, defining an optimal transfusion strategy and timely decision on the
indication for stem cell transplantation.
In addition, treatment of chronic complications such as complications affecting the bones, lungs, kidneys, heart and central nervous system is required. These complications are largely caused by vascular abnormalities
both due to sickle cell crises and chronic vascular damage of endothelial
cells by the abnormal haemoglobin.
Type and severity of these chronic complications show broad variation
between patients and are present even if the patient has no clinically apparent acute vasooclusive events.
In contrast, unique acute emergencies in patients with sickle cell disease
are a frequent problem in general hospitals and private practise.
These sickle cell crises can cause devastating clinical symptoms and may
evolve into life threatening organ failure.
A proper basic diagnostic workup and treatment for acute pain crisis is
therefore needed, to decrease in hospital mortality of sickle cell disease
patients.
Disclosure: No conflict of interest disclosed.
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Bendamustine (B), followed by obinutuzumab (G) and
venetoclax (A) in patients with chronic lymphocytic leukemia
(CLL): CLL2-BAG trial of the German CLL Study Group
(GCLLSG)
Cramer P.1, von Tresckow J.1, Bahlo J.1, Robrecht S.1, Al-Sawaf O.1,
Langerbeins P.1, Engelke A.1, Fink A.-M.1, Fischer K.1, Tausch E.2, Seiler T.3,
Fischer von Weikersthal L.4, Hebart H.5, Kreuzer K.-A.6, Ritgen M.7,
Kneba M.7, Wendtner C.-M.1,8, Stilgenbauer S.2, Eichhorst B.1, Hallek M.1,
Deutsche CLL Studiengruppe
Uniklinik Köln, Klinik I für Innere Medizin, Dt. CLL Studiengruppe, Köln,
Germany, 2Universitätsklinik Ulm, Klinik III für Innere Medizin, Ulm, Germany,
3
Ludwig-Maximilians Universität, Klinik III für Innere Medizin, München,
Germany, 4Gesundheitszentrum St. Marien, Amberg, Germany, 5Stauferklinikum
Schwäbisch Gmünd, Mutlangen, Germany, 6Uniklinik Köln, Klinik I für Innere
Medizin, LMHO, Köln, Germany, 7Universitätsklinikum Schleswig-Holstein,
Campus Kiel, Klinik II für Innere Medizin, Kiel, Germany, 8Klinikum Schwabing,
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1

Introduction: The prospective, open-label, multicenter phase-II trial investigates a sequential treatment with B debulking, followed by G and A as
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induction and maintenance therapy in an all-comer population of physically fit and unfit, treatment-naïve (TN) and relapsed/refractory (R/R)
CLL patients (pts).
Methods: Pts with a higher tumor load received 2 cycles of B as debulking
(70mg/m² d1&2 q28 days), unless contraindicated. In induction cycle 1,
G (1000mg) was administered 3 times and every 4 weeks in cycles 2–6. A
was added in cycle 2 with a dose ramp-up to 400mg over 5 weeks. In the
maintenance therapy, A was continued daily and G administered every 3
months until achievement of a MRD negative (MRD–) complete response
(CR) or for up to 24 months.
The primary endpoint is overall response rate (ORR) at the end of induction therapy; secondary endpoints include MRD evaluations, safety and
survival parameters.
Results: Between May 2015 and January 2016, 66 pts were enrolled; 3 pts
with <2 induction cycles were excluded from the efficacy analysis as predefined by protocol (2 R/R pts died of a sepsis and 1 TN pt discontinued
due to toxicity).
Median age was 59 years, 34 pts were TN and 29 had R/R CLL (median
2 prior therapies). 17 of 60 pts (28%) had a del(17p)/TP53 mutation and
46 of 62 (74%) had an unmutated IGHV status. CLL-IPI was high in 26
(43%) and very high in 12 (20%) of 60 pts.
45 pts (71%) received B debulking, 18 (29%) pts immediately started with
the induction. 60 pts completed 6 induction cycles with G and A. With an
ORR of 95% (TN: 100%, R/R: 90%) at the end of induction, the primary
endpoint was met; 5 pts had a CR, 20 pts an unconfirmed clinical CR/CRi
and 35 pts a PR. 55 pts (87%) achieved MRD– (<10–4 by flow cytometry)
in peripheral blood. Among 17 pts with del(17p)/TP53 mut., 16 (94%)
responded and 13 (77%) were MRD–.
As of Feb. 28th 2017, 677 adverse events were reported in 65 pts; 427
(63%) were related to study drug and 439 (65%) occurred in the induction
treatment. 172 (25%) were CTC°3 and 34 (5%) CTC°4, 3 had a fatal outcome (3 cases of sepsis, 2 in 1st and 1 in 4th induction cycle). 3 laboratory
TLS CTC°3 according to Cairo-Bishop criteria occurred (1 each during B
debulking, induction cycle 1 with G and cycle 3 during A ramp-up).
Conclusion: This sequential treatment of B debulking, followed by G and
A was very efficacious with an ORR of 95% and 87% MRD– in pB. No
unexpected toxicities and no clinical TLS were reported.
Disclosure: Paula Cramer: Advisory Role: AbbVie, AstraZeneca, Janssen-Cilag und Novartis; Financing of Scientific Research: F. Hoffmann-LaRoche und
Janssen-Cilag; Expert Testimony: Hoffmann-LaRoche, Gilead, GlaxoSmithKline,
Janssen-Cilag und Novartis; Immaterial Conflict of Interests: Reiseunterstützung
durch F. Hoffmann LaRoche, Gilead und Janssen-Cilag
Michael Hallek: Advisory Role: AbbVie, Amgen, Celgene, F. Hoffmann-LaRoche, Gilead, Janssen-Cilag und Mundipharma; Financing of Scientific Research:
AbbVie, Amgen, Celgene, F. Hoffmann-LaRoche, Gilead, Janssen-Cilag und
Mundipharma; Expert Testimony: AbbVie, Amgen, Celgene, F. Hoffmann-LaRoche, Gilead, Janssen-Cilag und Mundipharma; Immaterial Conflict of Interests:
Reiseunterstützung durch AbbVie, Amgen, Celgene, F. Hoffmann-LaRoche,
Gilead, Janssen-Cilag und Mundipharma
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Elucidating the refractome to PI3K-δ inhibitor (Idelalisib)
treatment by in vivo modeling of resistance using the 
Eµ-TCL1-Tg mouse tumor system
Scheffold A.1, Chelliah Jebaraj B.M.1, Tausch E.1, Bloehdorn J.1, Ghia P.2,
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Inhibitors of B-cell receptor (BCR) signaling have proven effective in treatment of chronic lymphocytic leukemia (CLL). Phosphoinositide 3-kinase
delta (PI3Kδ) controls cell survival, growth and proliferation downstream
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of BCR signaling. PI3Kδ is a promising target in CLL, and the novel PI3Kδ
inhibitor idelalisib is effective in treating relapsed/refractory CLL. However, a subset of patients relapse under therapy, and the mechanisms leading
to resistance are not understood.
To generate and study resistance mechanisms in vivo, a tool compound of
idelalisib, GS-649443 was used. We generated specific resistance against
GS-649443 in vivo using the transferable murine CLL clone TCL1–
192(Chen SS et al., 2013). Resistance to GS-649443 was induced following
3 rounds of transfer and treatment with GS-649443, as indicated by loss
of survival benefit upon PI3K-δ inhibitor treatment (red symbols, Fig. 1).
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A new prognostic model based on clinical, biological and
genetic parameters improves prognostication in early stage
CLL patients: results of the prospective CLL1 trial of the
German CLL study group
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Fig. 1. Generation of PI3K-d resistance.

Whole exome analysis of the resistant tumors showed no unique recurrent mutation in PI3K inhibitor resistant tumors, however, a subset of
mutations functionally clustered into focal adhesion pathways thereby
altering migration of the resistant clones. RNAseq analysis identified Igf1r
to be upregulated in the resistant samples compared to vehicle treatment
(P < 0.0001). Transcriptional activation of Igf1r was mediated in part by
feedback activation by FOXO transcription factors through GSK3 upon
PI3K inhibition. Since IGF1R in the resistant tumors was found to revert
to normal levels in the absence of GS-649443, targeting IGF1R using linsitinib as a single agent failed to show response (P = 0.654). However, the
combination treatment with linsitinib and GS-649443 showed a survival
benefit specifically in GS-649443 resistant mice (P < 0.0009).
Furthermore, we analyzed the importance of IGF1R by analyzing mRNA
expression using Q-PCR on paired RNA samples from primary CLL patients, before start of idelalisib treatment and upon disease progression
and compared them with a control set of samples from previously untreated CLL with known IGF1R expression. Interestingly, most of the idelalisib
resistant cases had high IGF1R expression before start of therapy and a
similar or higher expression upon disease progression, indicating a potential role in PI3K-δ inhibitor resistance. In conclusion, resistance to a tool
PI3K-δ inhibitor is mediated by signaling changes leading to upregulation
of IGF1R with mutations playing a probable cooperative role.
Disclosure: No conflict of interest disclosed.
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Introduction: The heterogeneous course of early stage chronic lymphocytic leukemia (CLL) poses a challenge for prognostication of progression-free survival (PFS), time to first treatment (TTFT), and overall survival (OS) in individual patients.
Methods: The prospective CLL1 protocol analyzed the outcome of 710
Binet stage A patients, in whom 30 prognostic factors including molecular cytogenetic aberrations, IGHV, NOTCH1, and SF3B1 mutational status were studied in univariate and multivariable analysis regarding PFS,
TTFT, and OS.
Results: Median follow-up time was 8.5 years, median PFS 59.4 (95%
CI, 47.2 to 71.6), and median TTFT 110.2 months (95.9–124.6). OS was
74.7% at 10 years. 602 patients were included in the full analysis data set.
Del(17p), del(11q), unmutated IGHV status, lymphocyte doubling time
(less than 12 months), beta2-microglobulin (higher than 3.5 mg/L), and
age (over 60 years) defined a prognostic model (PM) based on multivariable analysis that assigned patients into four risk groups with significantly different outcome for PFS, TTFT and OS (Estimated 10-year OS: very
low-risk 89.1% (95% CI, 84.7 to 93.5), low-risk 68.3% (57.4 to 79.1), highrisk 43.3% (30.8 to 55.8), and very high-risk 12.0% (0.0 to 32.2), respectively (Figure1). In comparison with the CLL-IPI score, based on deleted
or mutated TP53 status, unmutated IGHV mutational status, ß2-MG >3.5
mg/L, clinical stage, and age >65 years, we found that the CLL1 prognostic
model distributed more equally patients into the risk categories and separated better between the different risk categories concerning PFS, TTFT,
and OS (C-statistics: CLL1 prognostic model 0.745 versus CLL-IPI 0.722).
Conclusion: Based on clinical, biological and genetic parameters (age,
LDT, beta2-microglobulin, del(17p), del(11q), IGHV mutational status)
the model identifies distinct subgroups with significantly different outcome regarding progression, treatment indication, and survival. The current data might be helpful in daily practice and for the design of future
clinical trials testing early intervention with novel compounds.
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opposite patterns may result in different responses towards neoantigens
versus recall antigens, which needs to be further defined.
Disclosure: No conflict of interest disclosed.
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Lck is a direct target gene of NFAT2 in CLL
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Ganser M.1, Bugl S.1, Kopp H.-G.1, Kanz L.1, Rao A.2, Wirths S.1, Müller M.R.1
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Fig. 1. Overall survival according to CLL1 Prognostic Model (N = 602); P < 0.001.
Disclosure: No conflict of interest disclosed.
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Impact of ibrutinib or FCR chemo-immunotherapy on the
B lymphocyte repertoire in chronic lymphocytic leukemia
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Disease control in chronic lymphocytic leukemia (CLL) can be achieved
more durably since the introduction of chemo-immunotherapy and, more
recently, B cell receptor signaling directed therapy. However, the effects
of these therapies on the immune system and specifically on non-malignant B cells are largely unknown. As common and opportunistic infections remain a leading cause of morbidity and mortality in CLL, further
knowledge of the immunomodulation through these therapies is required
to improve survival rates and quality of life.
Next-generation immunoglobulin heavy chain (IGH) sequencing and
flow cytometry was used to characterize the effects of the Bruton tyrosine
kinase (BTK) inhibitor ibrutinib or chemo-immunotherapy with fludarabine, cyclophosphamide, and rituximab (FCR) on non-malignant B cells
in serial samples from 20 patients. For data comparison, 9 age-matched
healthy controls were analyzed.
Patients in the ibrutinib cohort had a less favorable genetic risk and were
more heavily pretreated. Non-malignant B cell counts before treatment
initiation were similar in both patient cohorts and comparable to values
measured in healthy controls. Ibrutinib treatment significantly decreased
the non-malignant B cell count after 24 months, while B cell counts recovered back to baseline levels in the FCR cohort. Before treatment initiation, the mean percentage of antigen-experienced B cells was similar
between the FCR cohort and healthy controls, while significantly less
antigen-experienced B cells were measured in the ibrutinib cohort. After
24 months, a decrease in antigen-experienced B cells was noted in FCR
treated patients, while the ratio of antigen-experienced and antigen-naïve
B cells remained unchanged in ibrutinib treated patients. In line with the
IGH repertoire shift towards antigen-naïve B cells, increased repertoire
diversity was observed in FCR treated patients, while the B cell repertoire
diversity was stable in ibrutinib treated patients.
During ibrutinib therapy, antigen-experienced B cells are partially preserved, but the overall decline in non-malignant B cell numbers indicates
lack of replenishment of the B cell pool with de-novo generated naïve
cells. In contrast, FCR treatment leads to a depletion of pre-existing B cell
clones, followed by repertoire renewal with antigen-naïve B cells. These
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NFAT2 is a highly phosphorylated transcription factor, which upon activation orchestrates developmental and activation programs in various cell
types. CLL constitutes a clonal disorder of mature B cells exhibiting a very
heterogeneous disease. Some patients show an indolent course for many
years while others progress rapidly requiring early treatment. A defined
subgroup of patients shows enhanced responsiveness to stimulation of the
B cell receptor (BCR) complex and more aggressive disease. In contrast,
another subset of CLL patients with more indolent course is characterized
by an anergic B cell phenotype referring to B cell unresponsiveness to IgM
ligation. Here, we analyzed the role of NFAT2 and Lck in the pathogenesis
of B-CLL and in the induction of anergy in CLL cells.
We generated Eµ-TCL1 mice with a conditional NFAT2fl/fl CD19-Cre
knock out. These mice exhibit NFAT2 deletion limited to the B cell lineage
and develop a human-like CLL. We subsequently analyzed these mice using microarrays, Real-time PCR, Western Blot and Immunofluorescence
concerning BCR signaling and anergy-related genes. To extend our observations to the human disease, we further analyzed primary blood and
tissue samples from patients with CLL (n = 30) and Richter´s syndrome
(n = 5).
Mice with genetic loss of NFAT2 in their B cell compartment showed a
significantly more aggressive disease course and a dramatically reduced
life expectancy. CLL cells with regular NFAT2 expression exhibited the
anergic phenotype as they were unable to mobilize calcium upon IgM
ligation. Furthermore, we could define a genetic signature of anergy in
CLL cells with normal NFAT2 expression consisting of Lck, Cbl-b, Grail
and Egr2. Using an immunohistochemistry-based colocalization assay we
were able to demonstrate that Lck is constitutively activated and recruited
to the BCR in anergic CLL cells but not in NFAT2 ko CLL cells. This underpins the important role of Lck in mediating anergy in CLL cells and together with the results of a chromatin immunoprecipitation (ChIP) clearly
defines Lck as a direct NFAT2 target gene.
Taken together, our data demonstrate that Lck is a direct NFAT2 target in
anergic CLL cells and that the genetic loss of both molecules can culminate in disease transformation.
Disclosure: No conflict of interest disclosed.
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Novel models of high-risk CLL reveal an actionable PARP1
dependence in ATM-defective CLL in vivo
Knittel G.1, Korovkina D.1, Liedgens P.1, Rehkämper T.1, Fritz C.1,
Torgovnick A.1, Al-Baldawi Y.2, Al-Maarri M.3, Cun Y.4, Fedorchenko O.1,
Riabinska A.1, Beleggia F.1, Nguyen P.-H.1, Wunderlich F.T.3, Ortmann M.5,
Montesinos-Rongen M.6, Tausch E.7, Stilgenbauer S.7, Frenzel L.1,
Herling M.1, Herling C.1, Bahlo J.1, Hallek M.1, Peifer M.4, Büttner R.5,
Persigehl T.2, Reinhardt H.C.1
Uniklinik Köln, Innere Medizin I, Köln, Germany, 2Uniklinik Köln, Department of
Radiology, Köln, Germany, 3Max-Planck-Institute for Metabolism Research, Köln,
Germany, 4Department of Translational Genomics, University of Cologne, Köln,
Germany, 5Uniklinik Köln, Institute of Pathology, Köln, Germany, 6Uniklinik Köln,
Institute of Neuropathology, Köln, Ecuador, 7Ulm University, Department of
Internal Medicine III, Ulm, Germany
1

Chronic lymphocytic leukemia (CLL) is the most common leukemia in
the Western world and remains an incurable disease, to date. Two recurrent cytogenetic aberrations, namely deletions on the short arm of
chromosome 17 (del(17p)), affecting TP53, and losses on the long arm of
chromosome 11 (del(11q)), affecting ATM, are associated with inherent
resistance against genotoxic chemotherapy (del17p) and poor outcome
(del11q and del17p). Furthermore, both del(17p) and del(11q) are also
associated with inferior outcome to the novel targeted agents, such as the
BTK inhibitor ibrutinib. Thus, even in the era of effective non-genotoxic
therapies, CLL cases with alterations in the ATM/p53 pathway remain a
clinical challenge. Furthermore, CLL research is currently hampered by a
lack of autochthonous mouse models that faithfully mimic these high-risk
cytogenetic aberrations, particularly in malignant B cells. Thus, we generated two novel mouse models of Atm- and Trp53-deficient CLL. These
animals display a significantly earlier disease onset than their Atm- and
Trp53-proficient counterparts. Furthermore, animals carrying Atm- and
Trp53-deficient CLL succumb to their disease significantly earlier than
wildtype controls. Consistent with clinical data, we observe occasional cases of Richter transformation, particularly in the Trp53-deficient
background. We further employ these novel models in conjunction with
transcriptome analyses following cyclophosphamide treatment to reveal
that Atm-deficiency is associated with an exquisite and genotype-specific
sensitivity against PARP inhibition. Thus, in summary, we generate two
novel mouse models mimicking the most aggressive genomic aberrations
in CLL and provide a preclinical rational for the use of PARP inhibitors in
ATM-affected human CLL.

nomedullin and calcitonin gene-related peptide, two structurally related
peptides originally described as potent vasodilatators. In solid tumors,
CALCRL has been implicated in angiogenesis, tumor cell proliferation
and metastasis, while a role in acute myeloid leukemia (AML) has not yet
been described.
Methods: Using oligonucleotide microarrays, we analyzed CALCRL gene
expression in pretherapeutic bone marrow or blood samples in 492 AML
patients who received intensive chemotherapy within the AMLCG-1999
trial (GSE37642).
Results: When trichotomized at the 25th and the 75th quartile, progressively higher transcript levels of CALCRL were predictors for poorer overall
(5-year OS 43%, 26%, and 7% for low, intermediate and high expression),
event-free (5-year EFS 30%, 16%, and 5%) and relapse-free survival (5year RFS 42%, 29%, and 9%) (P < 0.0001 for all variables) as well as a lower
CR rate (71.5%, 53.7%, and 49.6%, P = 0.0006). Higher CALCRL levels
significantly associated with older age (median 48, 58 and 63 years for low,
intermediate and high CALCRL expression; P < 0.0001), FAB subtypes
M0/1 (17.2%, 20.5%, and 46.7%, P < 0.0001) and adverse ELN (2010) risk
(15.8%, 22.9%, and 37.1%, P = 0.0006), while lower CALCRL levels associated with monocytic differentiation (M4/5) (47.5%, 37.7%, and 23.0%,
P = 0.0002), higher lactate dehydrogenase levels (median 558 U/l, 428 U/l,
and 436 U/l, P = 0.0017), core-binding factor AML (9.8%, 6.5%, and 0.0%,
P = 0.0005), MLL rearrangements (14.6%, 4.9%, and 1.6%, P = 0.0001)
and NPM1mut/FLT3-ITDneg status (24.7%, 20.5%, and 7.9%, P = 0.023). In
multivariate Cox regression analyses, CALCRL remained an independent
prognostic factor for OS (HR (95% CI) for high vs. low expression 1.607
(1.153 - 2.239), P = 0.0051) among age, ECOG performance status and
ELN risk. Finally, the prognostic impact of CALCRL was confirmed in a
second cohort of 271 intensively treated AML patients from the HOVON
group (GSE6891). When trichotomized at the 50th and 75th quartile (due
to the distribution of transcript levels), CALCRL significantly predicted
OS (5-year OS 51%, 41%, and 28%; P < 0.001) and EFS (5-year EFS 43%,
31%, and 21%; P < 0.001).
Conclusion: We identified CALCRL as a novel adverse prognostic factor
in two large independent cohorts of intensively treated AML patients.
Disclosure: No conflict of interest disclosed.
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Response-adapted sequential azacitidine and induction
chemotherapy in patients >60 years old with newly diagnosed
AML eligible for chemotherapy. Results of the DRKS00004519
study of the East German Study Group

Freier Vortrag

Jäkel N.1, Hubert K.2, Krahl R.1, Hänel M.3, Maschmeyer G.4, Herbst R.5,
Jakob C.4, Schulze S.1, Wang S.-Y.1, Cross M.1, Kahl C.6, Wass M.2,
Sayer H.G.7, Brosteanu O.8, Niederwieser D.1, Al-Ali H.K.2

Akute myeloische Leukämie – klinisch
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Calcitonin Receptor-like (CALCRL) expression predicts poor
survival in acute myeloid leukemia
Angenendt L.1, Bormann E.2, Braun L.1, Mikesch J.-H.1, Herold T.3,
Metzeler K.3, Bohlander S.4, Görlich D.2, Arteaga M.F.1, Wörmann B.J.5,
Lenz G.1, Müller-Tidow C.6, Hiddemann W.3, Spiekermann K.3, Krug U.7,
Sauerland M.C.2, Berdel W.E.1, Schliemann C.1

Introduction: The Calcitonin receptor‐like (CALCRL) gene encodes for a
G protein-associated receptor that mediates the pleiotropic effects of adre-

AML treatments in elderly patients (pts) >60 years (y) with intensive
chemotherapy (IC) or azacitidine (AZA) are not mutually exclusive. Results are presented of the multicenter DRKS00004519 (RAS-AZIC) study
of the East German Study Group (OSHO) which evaluated first-line treatment with AZA followed by response-based AZA or IC in pts >60y with
AML.
Patients and methods: 112 pts >60y with newly diagnosed AML were
included. In the phase I part, safety of upfront AZA (75 mg/ m²/day s.c)
for 7 days followed on day (d) 17 by IC (mitoxantrone 10 mg/m²/day on
d 1–3 and cytarabine 1g/m²/BID on d 1, 3, 5, 7) was established through a
3+3 design. In the multicenter phase II part, upfront AZA was sequentially followed by AZA or IC based on d15 bone marrow (BM) blasts and CR/
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CRi on d56, both of which were previously identified as early predictors
for response to AZA. Primary endpoint was response (OR) [CR/CRi, and
PR] at d90 according to IWG criteria. Based on the optimal two-stage
design, protocol treatment was non-inferior to standard IC if, on an intention-to-treat basis, an OR of 61% was reached.
Results: Median age was 70y (52% males). De novo AML was present in
65% of pts. Median BM blasts and WBC were 50% and 4.4×109/L. Genetic
risk was high in 30%. FLT3 and NPM1 were mutated in 12% and 22%.
All pts received first-line AZA. Protocol assigned treatment on d15 was
applied to 101 (90.2%) pts (54.5% continued with AZA; 46.5% received
IC). By d90, 77 (68.8%) pts required one IC cycle. OR and mortality at
d90 were 62.5% and 8.9% respectively.The probabilities of achieving CR/
CRi with AZA alone, two AZA cycles + one IC, and one AZA cycle + one
IC were 28.3%; 53.3%, and 58.3% respectively, regardless of age, WBC,
baseline BM blasts and type of AML. CR/CRi was lower in high risk genetics (48%) compared to other risk categories (78%) (p = 0.007). CR with
AZA alone was 70% in pts with favorable genetics including those with
NPM1mut/FLT3wt (p = 0.003). Treatment was well tolerated. The most
frequent grade 3+4 non-hematologic AE was infection [IC (47%); AZA
(20%)].
Conclusions: Sequential response-based epigenetic and chemotherapy
in elderly pts with AML is safe, associated with low mortality, and yields
non-inferior responses compared to repeated cycles of IC. Marrow blasts
d15 after the first AZA cycle and genetics could guide treatment-decision.
The follow-up of this trial will scrutinize the impact of this approach on
long-term survival.

Fig. 1. Trial Design – Phase II.
Disclosure: Nadja Jäkel: No conflict of interest disclosed.
Haifa K. Al-Ali: Financing of Scientific Research: Yes; Expert Testimony: Yes
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The value of allogeneic stem cell transplantation in patients
with intermediate risk (ELN) Acute Myeloid Leukemia with no
FLT3-ITD, no NPM1 mutations and no CEBPA double mutations
Heidrich K.1, Thiede C.1, Schäfer-Eckart K.2, Schmitz N.3, Aulitzky W.E.4,
Krämer A.5, Rösler W.6, Hänel M.7, Einsele H.8, Baldus C.D.9, Trappe R.U.10,
Stölzel F.1, Middeke J.M.1, Röllig C.1, Taube F.1, Kramer M.1, Serve H.11,
Berdel W.E.12, Ehninger G.1, Bornhäuser M.1,13, Schetelig J.1,14,
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Introduction: The value of allogeneic hematopoietic cell transplantation
(alloHCT) in patients with ELN intermediate risk Acute Myeloid Leukemia (AML) in the absence of FLT3-ITD, NPM1 and biallelic CEBPA
mutations is poorly defined. The purpose of this analysis was to evaluate
the impact of alloHCT on the overall (OS) and relapse free survival (RFS)
in this subgroup in first remission (CR1) in comparison to chemotherapy
(CT).
Methods: We analyzed 3041 patients with AML aged 16–60, treated within
the prospective, randomized trials AML96 (NCT00180115) or AML2003
(NCT00180102) of the Study Alliance Leukemia. In the AML2003 study,
donor status was evaluated at study entry, making the data eligible for
a donor versus no-donor analysis. For intermediate risk AML alloHCT
was offered to all patients with an HLA-identical sibling donor in CR1.
Patients were randomly assigned to a control- or early alloHCT arm at
baseline. Within the early alloHCT arm, patients who had >10% bone
marrow blasts on day 15 after first induction were scheduled for HCT in
aplasia either from a related or, in his absence, unrelated matched donor.
Complementary as-treated analyses with alloHCT as time-dependent intervention were performed with data from both trials. Selection criteria
were documented CR1, the absence of FLT3-ITD, CEPBA double mutations and NPM1 mutations, and a karyotype not defined as favorable or
adverse according to ELN.
Results: A total of 252 patients with AML without FLT3-ITD, CEPBA
double mutations and NPM1 mutations had information on donor status at baseline and reached CR1. The availability of an HLA-identical sibling had a significant impact on RFS (p = 0.002) and a trend to better OS
(p = 0.08) in the control arm. In the subgroup of patients with >10% day
15 marrow blasts who were randomized to the early alloHCT arm a trend
towards superior RFS and OS was observed [hazard ratio (HR) 0.5, 95%CI 0.3–1.0, p = 0.06 for both endpoints]. The complementary as-treated
analysis revealed a substantial advantage in terms of OS [HR 0.58; 95%-CI
0.37–0.9, p = 0.02) and RFS [HR 0.51; 95%-CI 0.34–0.76, p = 0.001] for
patients who had received alloHCT in CR1.
Conclusion: Our analyses suggest that medically fit intermediate risk
AML patients without FLT3-ITD, NPM1-mutations, or biallelic CEBPA-mutations should be scheduled for alloHCT after induction chemotherapy. Data from an ongoing German intergroup trial (NCT01246752)
will be instrumental to confirm this hypothesis.
Disclosure: No conflict of interest disclosed.
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AML patients aged ≥75 years enrolled into AMLCG trials:
do genetic alterations impact clinical outcome in very old,
intensively treated patients?

BGB324, an orally available selective Axl inhibitor exerts
anti-leukemic activity in the first-in-patient trial BGBC003 and
induces unique changes in biomarker profiles

Prassek V.V.1, Rothenberg-Thurley M.2, Sauerland M.C.3, Amler S.3,
Goerlich D.3, Herold T.2,4,5, Janke H.1, Schneider S.2, Subklewe M.2, Krug U.6,
Faldum A.3, Berdel W.7, Woermann B.8, Braess J.9, Spiekermann K.2,4,5,
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Introduction: Acute myeloid leukemia (AML) is a disease of the elderly (median age at diagnosis 68 years (y)) with a poor prognosis in these
patients (pts). Although many older pts are considered unfit for intensive therapy, a subgroup may benefit from induction chemotherapy. We
sought to validate existing risk classification systems and identify genetic
factors associated with clinical outcomes in very old AML pts who received induction chemotherapy.
Methods: We identified 151 AML pts aged ≥75 y (median age 76 y) who
received intensive induction therapy in the AMLCG-1999 trial with suitable material for genetic analyses. Recurrent gene mutations in AML were
studied using a targeted leukemia genotyping assay covering 68 genes.
Results: 44% of pts reached complete remission (CR) and 4% CR with
incomplete blood count recovery. The median overall survival (OS) was
6 months with a 3-year OS of 21%. Pts in the favorable and intermediate groups according to the ELN 2017 and MRC classifications had significantly longer OS compared to the adverse groups (ELN: median OS
6.5 vs. 3.6 months, p = 0.012). By targeted sequencing, we detected 622
leukemia-associated mutations in 66 genes with a median number of 4
mutated genes per patient. The most commonly mutated genes were TET2
(n = 63), DNMT3A (n = 53), NPM1 (n = 48), SRSF2 (n = 38) and ASXL1
(n = 31). NPM1 and EZH2 mutated (n = 8) pts showed a non-significant
trend towards longer OS (NPM1: p = 0.09; EZH2: p = 0.065). FLT3-ITD
mutations were identified in 29 pts, but had no impact on OS (p = 0.297).
Notably, none of the 13 IDH1 mutated pts, who were mainly found in the
ELN/MRC intermediate groups, reached CR, and consequently the OS in
this group was significantly shorter than for IDH1 wildtype pts (p < .001).
The positive impact of mutated NPM1 on OS was reversed when it co-occurred with IDH1 mutations (p = 0.014).
Conclusion: Among very old, intensively treated AML pts, adverse-risk
cytogenetics predict inferior survival. On the other hand, 3-year OS was
24% for MRC/ELN favorable and intermediate-risk pts, suggesting that
even in this age group, selected pts without medical contraindications benefit from intensive induction chemotherapy. The spectrum of driver gene
mutations in elderly pts differs from that in younger pts. While NPM1
and FLT3-ITD mutations had no significant impact on OS in intensively
treated pts aged ≥75 y, our data imply IDH1 mutations as a novel marker
for chemorefractory disease and inferior prognosis in this age group.
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Introduction: The RTK Axl represents a therapeutic target promoting
AML cell proliferation and survival by pleiotropic mechanisms. BGB324
is an orally available selective potent inhibitor of Axl, which is currently
being investigated in a Phase 1 a/b trial in AML and MDS.
Methods: Twenty-five patients (twenty-one with relapsed/refractory AML
and four with MDS) were treated in a 3+3 dose escalation design. The
dose levels 400/100 mg (loading dose d1–2/maintenance dose), 600/200
mg and 900/300 mg were explored. We analyzed phosphorylation of Axl
and its downstream targets as well as the levels of soluble Axl (sAxl) and
osteopontin in plasma.
Results: Treatment was generally well-tolerated. Diarrhea and fatigue represented the most frequent adverse events, which were mostly CTC Grade
1 or 2. One DLT (QTc prolongation) occurred and the MTD has not yet
been reached. One AML patient achieved a CRi of 5 months, a second
achieved a PR and another achieved clearance of circulating blasts accompanied by peripheral blood count recovery > 3 months (ORR 10%). Four
additional AML patients (25%) experienced disease stabilisation for more
than four months. Two MDS patients experienced a PR.
From the five patients in whom BM samples were available three experienced either an objective response or disease stabilization for more than
four months and two had progressive disease. We could detect phosphorylated Axl (pAxl) before treatment and decreased pAxl level after 21 days
of treatment in 3 out of 3 responders/patients with SD while could not
detect pAxl before treatment in the patients with PD (n = 5; p = 0.025).
The patients with response or SD showed inhibition of pErk and pAxl (2
out of 3) or no change of the activity of these Axl downstream pathways
(1 out of 3). The patients with PD showed increased pErk and pAkt level
after treatment (n = 5; p = 0.082).
Treatment with BGB324 led to an increase in the levels of sAxl which was
directly correlated to compound exposure (n = 13; r = 0.829), indicating
that sAxl might be used as a biomarker of target engagement. Increased
levels of sAxl were accompanied by decreases in osteopontin which is
transcriptionally regulated through Axl.
Conclusions: BGB324 is well tolerated in AML patients and exhibits anti-leukemic activity. BGB324 has on-target activity in AML patients and
blocks the phosphorylation of Axl and its downstream pathways.
Disclosure: Sonja Loges: Advisory Role: BergenBio; Financing of Scientific Research: BergenBio; Expert Testimony: BergenBio
Jorge Cortes: No conflict of interest disclosed.
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High expression of ZBTB7A is a marker for poor prognosis
in acute myeloid leukemia (AML) patients (pts) receiving
hematopoietic stem cell transplantation (HSCT)
Grimm J., Jentzsch M., Bill M., Schulz J., Schubert K., Beinicke S.,
Häntschel J., Schumann L., Cross M., Vucinic V., Pönisch W., Behre G.,
Franke G.-N., Niederwieser D., Schwind S.
Universitätsklinikum Leipzig, Hämatologie und Internistische Onkologie,
Leipzig, Germany

Introduction: Mutations in the gene encoding the transcription factor
ZBTB7A support leukemogenesis in core-binding factor (CBF) AML.
While a positive prognostic impact of high wildtype ZBTB7A expression
in normal karyotype (NK) AML was shown, ZBTB7A likely has a context-dependent function in hematopoietic cells serving as leukemogenic
or leukemosuppressive. Here, we evaluated the impact of ZBTB7A expression as novel prognostic marker in AML pts undergoing HSCT.
Methods: We analyzed diagnostic bone marrow (BM) of 140 AML pts
(median age 63 years [y], range 37–75y) treated at our institution between
2000 & 2015. All pts received non-myeloablative (NMA; 3 × 30mg/m2
Fludarabine on days –4 to –1 & 2 Gy total body irradiation) conditioning
followed by HSCT in complete remission (CR; 79.3%) or CR with incomplete peripheral recovery (CRi, 20.7%). Median follow-up for pts alive was
3.5y.
NPM1, CEBPA mutations & presence of FLT3-ITD, cytogenetics & expression of common surface markers were determined. ZBTB7A expression was assessed by RT-qPCR & a third quartile cut-off of the ZBTB7A
normalized to ABL1 expression was used.
Results: At diagnosis high ZBTB7A expressers had fewer blasts in peripheral blood (P = 0.007) & BM (P = 0.02) & more often a complex karyotype
by trend (P = 0.07). High ZBTB7A expression associated with a distinct
surface marker pattern (higher percentage of erythroid & monocytic
markers, fewer cells positive for myeloid markers), yet there was no association with the tested molecular markers.
In diagnostic BM high ZBTB7A expression associated with higher cumulative incidence of relapse (CIR; P = 0.004, Fig. 1A) & shorter overall survival (OS; P = 0.01, Fig. 1B) & remained a marker for poor prognosis in a
subset of pts with NK-AML by trend (CIR P = 0.15, OS P = 0.09).
Conclusion: Expression of ZBTB7A associated with distinct biological
features & a specific surface marker pattern in AML. We identified high
ZBTB7A expression as marker for poor survival in AML pts receiving
HSCT. Due to contrary results of different studies on the prognostic impact of ZBTB7A, future investigations should aim at further characterizing the role of this novel player in AML.

Fig. 1.
Disclosure: No conflict of interest disclosed.
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Autoimmune cytopenias in patients with common variable
immunodeficiency syndrome (CVID)
Wittke K.1, Hanitsch L.G.1, Na I.-K.2, Grabowski P.1, Scheibenbogen C.1
Charité - Universitätsmedizin Berlin, Medizinische Immunologie, Berlin,
Germany, 2Charité - Universitätsmedizin Berlin, Medizinische Klinik mit
Schwerpunkt Hämatologie, Onkologie und Tumorimmunologie, Berlin,
Germany
1

Introduction: Common variable immunodeficiency (CVID) is the most
common symptomatic primary immunodeficiency (PID) characterized
by combined hypogammaglobulinemia and an increased risk for recurrent infections, autoimmunity and malignancy. Autoimmunity is estimated to affect 30% of CVID patients and may be the first manifestation of
the disease. The most common autoimmune complication is autoimmune
cytopenia (AC) including idiopathic thrombocytopenic purpura (ITP),
autoimmune hemolytic anemia (AIHA) and autoimmune neutropenia
(AN). We present the data of our CVID patient cohort (n = 92) presenting
at our outpatient service for adult patients with PID between 2011 and
2017.
Patient and methods: We are a referral center for adult PID patients. Patients who were diagnosed or treated in our institution for CVID between
2011 and 2017 were analysed for the presence of AC. The CVID diagnosis
was based on the diagnostic criteria of the European Society for Immuno-
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deficiency (ESID). The diagnosis of AC was based on medical history, laboratory results and treatment documentation.
Results: In this retrospective study we included 92 adult patients with
CVID (50 female, 42 male), age range at the time of diagnosis of CVID
7 to 84 years. Among these patients 15 (16%; 12 female, 3 male) had a
history of AC (ITP only n = 7, AIHA only n = 3, ITP and AIHA n = 4,
ITP, AIHA and AN n = 1). In 10 out of 15 patients the autoimmune cytopenia occurred before the diagnosis of CVID, in 2 patients the AC (1
AIHA, 1 ITP) led to the diagnosis of CVID and in 3 patients the cytopenia
occurred after the diagnosis of CVID. Interestingly, only one of these 3
patients was under a therapeutic dosage of immunoglobulins when the
AC occurred. All of our patients with AC belonged to group I according to
the Freiburg Classification (<0,4% CD19+CD27+IgM-B cells/ peripheral
B cells) which is in accordance to the literature.
Conclusion: Two thirds of our patients had autoimmune hematologic disease before the diagnosis of CVID. Especially ITP is often the preceding
manifestation of CVID before infectious complications occur. In patients
presenting to hematologists with AC a history of infections should be collected and all patients should be screened for hypogammaglobulinemia
(IgG, IgA and IgM, before the administration of high dose immunoglobulins) and as the case may be referred to a PID center to be diagnosed and
treated to avoid infectious complications.
Disclosure: No conflict of interest disclosed.
V139

Response to anti-thymocyte globulin (ATG) in patients with
Aplastic Anemia (AA): a single-centre experience over the last
28 years
Alashkar F., Oelmüller M., Herich-Terhürne D., Dührsen U., Röth A.
Department of Hematology, West German Cancer Center, University Hospital
Essen, University of Duisburg-Essen, Essen, Germany

Introduction: Immunosuppressive therapy (IST) with horse anti-thymocyte globlin (hATG) and cyclosporin (CsA) is considered the first-line
therapy for pts with acquired aplastic anemia (AA).
Methods: In our single-center, retrospective analysis, response rates to
ATG (Camitta et al. 1975), were evaluated in 67 pts with AA (52% (35/67)
females; median age 48 yrs (range 17–89 yrs)) being treated or monitored
at the Department of Hematology between 1988 until 2015. 73% of the
pts (49/67) were treated with hATG (ATGAM® (44/49) and Lymphoglobulin®). ATGAM® was administered at a dose of 40 mg/kg bw/day for 4
days and rabbit ATG (rATG, Thymoglobulin®) at a dose of 3.5 mg/kg bw/
day for 5 days. All pts simultaneously received CsA (5 mg/kg bw/day) and
Prednisone (day 1–29).
Results: Following six months after primary ATG therapy, a hematologic recovery was seen in 66% (44/67). The hematologic response rate at 6
months was 75% (37/49) for hATG and 39% (7/18) for rATG (P = 0.005).
Irrespective the source of ATG, we observed no significant difference according to gender (females: 71% (25/35); males: 59% (19/32)) or in the
presence of a PNH clone (Gran., FLAER) 67% (14/21) vs. 79% (19/24)
in pts with no detectable PNH clones). In pts ≤50 yrs, a higher rate in
hematologic recovery was observed (≤50 yrs: 84% (31/37) vs. >50 yrs: 43%
(13/30); P < 0.001). In primary refractory pts (34% (23/67)) (52% (12/23)
in first-line treated hATG pts vs. 48% (11/23) rATG treated pts) a second
course with either hATG (3/9) or rATG (6/9) was initiated, achieving a
hematologic recovery at 6 months in 3 pts (33% (1/3) hATG vs. 33% (2/6)
rATG treated pts). In pts with primary hematologic recovery a disease
relapse was seen in 25% (11/44) (82% (9/11) in first-line treated hATG
pts vs. two rATG treated pts). A salvage therapy with rATG was initiated
in two pts, whereas in one other pt a second hATG course was started.
An overall response following relapse therapy was observed in 33% of the
pts (1/3). Four refractory and relapsed pts were treated with eltrombopag,
respectively. A secondary HSCT was performed in 11 out of the 67 pts
(16%) (primary refractory/disease relapse).
Conclusion: Our data confirm the findings of previous studies concerning hematologic recovery rates in pts with acquired AA following IST with
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ATG by providing further evidence that rATG/CsA is inferior to hATG/
CsA when administered as a first-line treatment. In pts ≤50 yrs we observed an overall higher hematologic recovery.
Disclosure: Ferras Alashkar: No conflict of interest disclosed.
Alexander Röth: Advisory Role: Alexion, Novartis; Financing of Scientific
Research: Alexion, Novartis; Expert Testimony: Alexion
V140

Common leukocyte marker CD157 and FLAER allow simple,
rapid and sensitive detection of PNH granulocytes and PNH
monocytes
Anliker M., Schauwecker P., Fischer C., Körper S., Höchsmann B.,
Schrezenmeier H.
Institut für klinische Transfusionsmedizin und Immungenetik Ulm, DRK
Blutspendedienst Baden-Württemberg-Hessen und Universitätsklinikum Ulm,
Ulm, Germany

Background: Paroxysmal nocturnal hemoglobinuria (PNH) is a rare
life-threatening disease due to acquired mutations of the PIGA gene in
hematopoietic progenitor cells which cause reduced/ absent expression of
GPI-anchored proteins, including key complement regulators CD55 and
CD59. Eculizumab inhibits formation of the terminal membrane attack
complex and can significantly reduce symptoms and improves quality of
life and survival in PNH. Thus, a disease-modifying targeted therapy is
available and it is necessary that accurate, early diagnosis of PNH is made.
This is based on analysis of GPI-anchored proteins on peripheral blood
cells by FACS. Cytometry guidelines recommend multicolor flow cytometry using various GPI-anchored proteins (e.g. CD16, CD24, CD66b on
granulocytes (Gr); CD14, CD48 on monocytes (Mo); CD48, CD52 on
lymphocytes (Ly)). There are some shortcomings of these methods: broad
antibody panel required, different tubes, activation-dependent expression
of some markers. CD157 is also a GPI-anchored marker stably expressed
on Gr and Mo. FLAER is a modified bacterial toxin binding directly to
the GPI-anchor.
Method: New FACS protocol based on GPI-staining with CD157-PE/
FLAER in one tube for detection of PNH Gr and Mo. Staining with CD15PC5 and CD64-ECD was used for lineage identification.
Results: Mixture of GPI-deficient and non-deficient Gr (in 20% steps
from 0 to 100%) demonstrated linearity of results (r2 > 0,99 for CD157
on Gr and Mo). Correlations of results obtained with FLAER and CD157
were high (r2 = 0.94, regression line 0.98× + 0,44 for PNH Gr; r2 = 0.98,
regression line 1,09× +0,61 for PNH Mo). These correlations were much
higher than among «traditional» markers. Background levels of negative
cells in normal samples were low, allowing to establish a low cut-off for
CD157-/FLAER- cells: 0.01% for Gr and 0.06% for Mo. In a series of 1113
FACS analyses (only first analysis per patient, no follow up) we could detect a significant PNH Gr population in 261 pts. (23.5%) and a PNH Mo
population in 228 pts. (20.5%) with a mean clone size of 30.7% (Gr) and
32.1% (Mo). In the majority of pts. the PNH clones were small (in 50% of
pts. <6.6% PNH Gr). Data on monitoring clone size evolution in individual patients will be presented.
Conclusion: Single-tube measurement of GPI-deficient Gr and Mo with
FLAER and CD157 allows sensitive, rapid and reliable detection of PNH
cells. This should facilitate an adequate use of FACS in suspected PNH.
Disclosure: Markus Anliker: No conflict of interest disclosed.
Hubert Schrezenmeier: Financing of Scientific Research: Advisory Board Alexion
Pharmaceuticals, Ra Pharmaceuticals, Alnylam Pharmaceuticals; Expert Testimony: Unterstützung wissenschaftlicher Studien durch Alexion Pharmaceuticals.
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Initiation of a prospective observational registry for patients
with acquired thrombotic thrombocytopenic purpura (TTP) in
Germany
von Auer C.1, Falter T.2, Messmer X.3, Rossmann H.2, Jurk K.3, Graf C.4,
Scharrer I.5, Lackner K.2, Theobald M.6, Lämmle B.3
Universitätsmedizin Mainz / III. Medizinische Klinik und Poliklinik,
Hämatologie / Internistische Onkologie, Mainz, Germany, 2Universitätsmedizin
Mainz / Institut für Klinische Chemie und Laboratoriumsmedizin (Zentrallabor),
Mainz, Germany, 3Universitätsmedizin Mainz / Centrum für Thrombose und
Hämostase (CTH), Mainz, Germany, 4Universitätsmedizin Mainz / Centrum
für Thrombose und Hämostase (CTH) / III. Medizinische Klinik, Mainz,
Germany, 5ehem. Universitätsmedizin Mainz / Hämatologie, Mainz, Germany,
6
Universitätsmedizin Mainz / III. Medizinische Klinik und Poliklinik, Mainz,
Germany
1

Introduction: Acquired thrombotic thrombocytopenic purpura (TTP) is
a life threatening thrombotic microangiopathy (TMA) related to severe
ADAMTS13 deficiency (< 10%). Despite therapy with daily plasma exchange (PEX) and corticosteroids (CS) the mortality remains 10–20% and
survivors are at high risk of relapse. The annual incidence is 2–4 cases/1
million and for these rare diseases, patient- registries increase further
knowledge and research. We aimed to set up the first prospective acquired
TTP- registry in Germany for standardized longitudinal observation.
Methods: Our investigator- initiated registry is supported by the German Federal Ministry of Education and Research (BMBF). A protocol
for all consecutive patients with acute bouts as well as for survivors during regular follow-up (every 3 months) has been approved by the Ethics
Committee of Rhineland Palatine. An electronic database and biobank
procedures/facilities were established. After informed consent clinical and
laboratory data as well as biobank material were collected since July 2016.
Next Generation Sequencing (NGS) of ADAMTS13, von Willebrand factor and complement regulatory genes as well as new diagnostic methods
like a flow based ADAMTS13 assay and VWF cleavage fragments will be
performed.
Results: So far 58 patients with adult-onset TTP were enrolled: 53 (91%)
in remission (2 of them relapsed) and 2 acute first bouts. Three acute episodes turned out not to be cases of acquired iTTP. Both relapses showed a
rapid decline of ADAMTS13-activity from normal range to < 1%, 2 and 1
month before the onset of symptoms. Some patients in remission without
a current relapse also showed a decline in ADAMTS13- activity but not
below 1%. All patients survived as of May 1st 2017. Registry data, especially ADAMTS13 activity course and inhibitor assays, from July 2016 to
July 2017 will be presented.
Conclusion: This registry for acquired TTP has been successfully started as a single-center registry and it is planned to invite other centers to
participate. Our goal is to study whether acute relapses in TTP- survivors
can be predicted. So far, our data suggest, that the rapid decline of ADAMTS13-activity might indicate an overt TTP relapse. Whether the anti-CD20 monoclonal antibody rituximab (off-label) or CS should be given
to prevent an acute episode in these cases remains highly controversial.
We hope to contribute to improved therapy concepts with our prospective
follow up data.
Disclosure: Charis von Auer: Expert Testimony: Unterstützung des Projektes
durch das BMBF
Bernhard Lämmle: Expert Testimony: Unterstützung des Projektes durch das
BMBF
V142

Ruxolitinib inhibits Toll-like receptor or GM-CSF, but not
TREM-1 mediated neutrophil activation
Aranda Lopez P., Alflen A., Stadler N., Kindler T., Theobald M., Radsak M.
3. Medizinische Klinik, Universitätsmedizin der Johannes Gutenberg-Universität,
Mainz, Germany

Introduction: Ruxolitinib (RUX) is the first Janus kinase (JAK)1/2 inhibitor approved for the treatment of myelofibrosis (MF) or polycytemia vera
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(PV), as the pathogenesis of these myeloproliferative neoplasms is linked
to a dysregulation of JAK signaling. In clinical trials, RUX demonstrates
a profound reduction of splenomegaly and constitutive symptoms along
with improved quality of life. The most frequent adverse events of RUX
include anemia and thrombocytopenia. Beyond this, severe infectious
complications have been reported in association with RUX, such as C. neoformans pneumonia, toxoplasmosis retinitis and hepatitis B virus reactivation, indicating immunosuppressive effects of this drug. On the cellular
level, RUX has yet been characterized as a negative regulator for NK- and
T-cell functions, possibly accounting for the side effects observed. In our
present work, we focused on the impact of RUX on polymorphonuclear
neutrophil (PMN) activation as important regulators of the innate immune response.
Methods: Purified PMN from healthy human donors were pretreated with
RUX and activated with anti-TREM-1 agonistic antibody (6B1), isotope
matched control antibody (4C9) (both own production), lipopolysaccharide (LPS), zymosan or GM-CSF and effector functions like phagocytosis
by fluorochrome labeled polystyrene beads, L-selectin (CD62L) shedding,
oxidative burst and IL-8 secretion were analyzed.
Results: Ligation of TREM-1, TLR2/6, TLR4 or GM-CSF-R induced a
strong activation of PMN, as shown by oxidative burst, increased phagocytic activity as well as CD62L shedding and release of IL-8. Treatment
with RUX caused an impaired phagocytosis, CD62L shedding and IL-8
production after activation with the TLR agonists (LPS, zymosan) or
GM-CSF, whereas no profound impact of pretreatment was observed on
TREM-1 mediated effector functions. These results suggest that the inhibition of JAK signaling affects TLR and GM-CSF mediated PMN activation, while this particular pathway appears functionally irrelevant for
TREM-1 mediated PMN activation.
Conclusion: These data provide deeper insights on the impact of RUX as
an immunosuppressant of innate immunity on the cellular level adding
the selective inhibition of distinct PMN activating receptor pathways. The
observation of impaired effector functions of PMN after RUX pretreatment may help to explain the severe infectious complications accompanying MF or PV.
Disclosure: No conflict of interest disclosed.
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Emergency monopoiesis at the expense of dendritic cell
differentiation upon systemic bacterial infections
Bieber K.1, Günter M.1, Pasquevich K.A.2, Autenrieth S.E.1
Medizinische Klinik / Universität Tübingen, Innere Medizin II, Tübingen,
Germany, 2Instituto de Investigaciones Biotecnológicas-(IIB-INTECH),
Universidad Nacional de San Martín-CONICET, San Martín, Argentina
1

Introduction: Dendritic cells (DCs) are critical in host defense against
infection bridging the innate and adaptive immune system. Animal and
human data suggest that systemic DC depletion is an early event in the
course of sepsis that may impair the host defense mechanisms. In mice,
the depletion of DC in secondary lymphoid organs has been reported in
different sepsis models. Patients with trauma or sepsis show a reduction
of circulating and splenic DCs and an impaired DC function that may
enhance the susceptibility to reinfection. How pathogens influence DC
committed progenitors still remains elusive.
Methods: Here, we address this highly relevant question by employing a
previously described mouse model of systemic bacterial infections (Autenrieth et al., 2010) to analyze in vivo the generation of DCs during the
immune response to different pathogens (Gram-negatives such as E. coli
and Y. enterocolitica, Gram-positives such as S. aureus and L. monocytogenes).
Results: We found that bacterial infection irrespectively of the individual
pathogen reduced the numbers of bone marrow hematopoietic progenitors of the monocyte and DC lineages. This reduction was TLR4 dependent for Gram-negative and TLR2-dependent for Gram-positive bacteria.
Concomitantly, the numbers of monocyte progenitors in the bone marrow
and monocytes in the spleen during the various infections were increased
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in a TLR-independent manner, whereas the numbers of newly generated
DCs were dramatically reduced.
Conclusion: Our study supports the notion, that systemic bacterial infection leads to a general attrition of myeloid progenitors in the bone marrow
and DCs in the periphery, which can be compensated by emergency monopoiesis not only to sustain, but even to increase the numbers of innate
immune monocytes to promote pathogen control.
Disclosure: No conflict of interest disclosed.
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Onkologische Rehabilitation (gemeinsame Sitzung für Ärzte
und Pflegende)
V146

The role of nursing staff in oncological rehabilitation
Ellinghaus M.
Klinik Nordfriesland, Pflege/Labor, St. Peter-Ording, Germany

Today many patients with malignant diseases have a good prognosis and
best chances for curing. But cancer and relating therapies have major impact on the life of patients. Especially after long term therapies (e.g. breast
cancer or leucemia) during the rehabilitation phase many patients have
the chance to realize the dimension of a cancer disease. During a stay in a
rehabilitation clinic there is space for reflection and analysis. Nevertheless
the physical, psychological and social consequences will become present.
The oncological rehabilitation clinic is a space in which different professions work together into a multiprofessional team: physicians, physiotherapits, occupational therapits, dieticians, psychotherapists, social worker
and last but not least: the nursing staff. The nursing staff plays a significant role to be the connecting piece between several professions and the
patients. They have special competences for wound management, stoma
care, chemotherapy, pain mangement and others. They are able to identify
special needs of patients and guarantee the communication between all
parts. The leading nurse works close together with the quality manager.
Often the cancer disease and /or the side effects of therapies are the reason why patients are not longer able to work in their former professions.
This could have economic consequences for patients but also in respect for
their conception of oneself. Therefore some rehabilitation clinics developed proprams to enable patients for ‚return to work’ (‚Medizinisch berufliche orientierte Rehabilitation in der Onkologie’: MBOR). They treat
patients in a physical (e.g polyneuropathy), psychological (e.g. adjustment
disorder) or social way regarduíng their profession.
In our presetation we show the development from ‚Kurklinik’ to a modern
rehabilitation clinic and acompany a MBOR-patient with interviews to
clarify the process.
Disclosure: No conflict of interest disclosed.
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Thromboembolic events and bleeding in MPN: prevention
and therapy
Koschmieder S.
Universitätsklinikum der RWTH Aachen, Med. Klinik IV, Klinik für Onkologie,
Hämatologie und Stammzelltransplantation, Aachen, Germany

Myeloproliferative neoplasms (MPN), such as Essential Thrombocythaemia (ET), Polycythemia Vera (PV), and Primary Myelofibrosis (PMF), are
associated with significant morbidity. In addition to MPN progression
(myelofibrosis, blast phase), thromboembolic events and hemorrhages
are the main complications, deteriorating survival and quality of life of
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MPN patients. The prevention and treatment of these two complications
is therefore one of the major goals in treatment guidelines for MPN worldwide.
Relevant thromboembolic events occur in approximately 30–40% of MPN
patients, being significantly more frequent than in the general population,
and cardiovascular disease, such as CHD, ischemic stroke, and pulmonary
embolism, is the primary cause for mortality in 40% of MPN patients. The
incidence of thromboembolism is highest at the time of MPN diagnosis.
A special clinical feature in MPN patients is the high proportion of rare
localizations, such as portal and liver vein thromboses (Budd-Chiari syndrome).
Severe hemorrhages (such as CNS bleeding, retroperitoneal hemorrhage,
hemorrhage with an Hgb decrease of 2 g / dl, or bleeding with transfusion
requirement) occur in approximately 5–10% of the MPN patients, and the
mortality of these bleeding was 0–10% in most studies. Bleeding occurred
less frequently before than after MPN diagnosis, which suggests a connection between bleeding and aspirin and / or anticoagulation.
Prevention, early detection, and safe treatment of thromboembolic events
and severe bleeding are the mainstay of current therapy in MPN. This includes rigorous ASA treatment and phlebotomies in PV and aspirin in
patients with erythromelalgia or high cardiovascular risk in ET and PMF.
The close control and treatment of cardiovascular risk factors (arterial hypertension, smoking, hyperlipoproteinemias, obesity, diabetes mellitus)
are of great relevance. In addition, early detection and therapy of thromboembolic events and hemorrhages is crucial to diminish mortality and
morbidity of MPN patients. Due to the chronicity of MPN, permanent anticoagulation is necessary in most cases of thromboembolic disease, taking into account the individual´s tendency for thrombosis and bleeding.
Specific situations (esophageal varices in portal vein thromboses, planned
surgeries, pregnancies, thrombophilia) present a challenge in daily practice. This lecture will cover the specifics of prevention and therapy of
thromboembolic events and bleeding episodes in MPN patients.
Disclosure: Steffen Koschmieder: Advisory Role: Novartis, Bristol-Myers Squibb,
Janssen, Incyte/Ariad, Shire, Pfizer, AOP Orphan; Financing of Scientific Research:
Novartis, Bristol-Myers Squibb, Janssen, Incyte/Ariad, Shire, Pfizer, AOP Orphan,
Gilead, Roche, novo nordisk; Expert Testimony: Novartis, Bristol-Myers Squibb,
Janssen
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Management of MPN in pregnacy
Griesshammer M.
University Clinic for Hematology, Oncology, Hemostaseology and Palliative Care
Johannes Wesling Medical Center Minden, Minden, Germany

Introduction: Myeloproliferative neoplasms (MPN), essential thrombocythemia (ET), polycythemia vera (PV) and primary myelofibrosis (PMF)
often present in women of childbearing age. The course of MPN is associated with an increased incidence of microcirculatory, hemorrhagic
and thromboembolic complications. As both MPN and pregnancy are
associated with a higher incidence of thromboembolic complications, a
dramatic increase in such complications is a matter concern. If a MPN
woman gets pregnant these complications may affect both the mother and
the fetus.
Methods: In the literature, most pregnancies are reported for women with
ET and there are fewer reports in women with polycythemia vera PV. As
information about pregnancies in myelofibrosis is very limited this paper
is focusing on pregnancies in ET and PV.
Results: In our literature review we report on a total of 730 pregnancies in
463 women with ET. The success rate (baby alive) is 69%, the rate of miscarriage is 31%. First trimester abortion was the most frequent complication and occurred in 26%. A full-term normal delivery, including forceps
delivery or caesarean section, was seen in 61%. The cumulative incidence
of major maternal complications was 1,3% for major thromboembolic
events and 3% for major bleeding. Within the European LeukemiaNet we
collected 121 pregs in 48 PV patients. The success rate of pregnancies was
significantly better (49% versus 77%, respectively) for patients in whom
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the diagnosis of PV was known and appropriate management performed
according to current guidelines.
In high risk ET and PV patients all patients should be treated with lowdose aspirin (50 to 100mg/day) plus interferon alpha throughout pregnancy. The immediate puerperium is indeed the time of greatest risk for
venous thrombosis for which prophylaxis with low molecular weight heparin is indicated and should be given for at least six weeks post-partum.
Conclusion: With an appropriate risk stratified management encouraging
data are available regarding pregnancy outcomes in both ET and PV patients and a medical abortion is rarely indicated.
Disclosure: No conflict of interest disclosed.
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New tumor markers in testicular cancer
Oing C., Bokemeyer C.
Universitätsklinikum Hamburg-Eppendorf, Universitäres Cancer Center
Hamburg, Klinik für Onkologie, Hämatologie und Stammzelltransplantation,
Hamburg, Germany

Introduction: Testicular cancer is a unique disease, in which serum tumor
markers play a critical role for diagnosis, staging, risk stratification, treatment, response evaluation, and detection of relapse. Established markers
are α-Fetoprotein (AFP), human β-chorionic gonadotropin (HCG) and
lactate dehydrogenase (LDH), but specificity and sensitivity are limited.
Moreover, only about 60% of patients have at least one elevated marker
(combined specificity 50%), and teratomas do not express such markers.
More specific/sensitive markers are needed to further improve management of testicular cancer patients.
Methods: Applications and limitations of the established markers, as well
as the new promising serum tumor marker microRNA miR-371a-3p will
be discussed based on a comprehensive review of the literature.
Results: Presence and extent of elevation of the established tumor markers AFP and HCG depends on histologic subtype, tumor burden and
treatment setting (primary vs. salvage), which limits the reliability of these
markers. In a pilot study endorsed by the German Testicular Cancer Study
Group, microRNA miR-371a-3p was found to be specifically expressed by
testicular cancer cells (except teratomas) yielding a specificity of 93.4%
and a sensitivity of 88.7% after analyzing blood samples of 166 patients
and 106 healthy controls.
Conclusion: miR-371a-3p is a very promising new tumor marker with a
sensitivity and specificity remarkably higher than that of the established
markers. A prospective validation study is underway. Particularly patients
lacking AFP or HCG may benefit from this new option regarding treatment decision making and detection of relapse. Management of teratomas
remains challenging due to lacking tumor markers.
Disclosure: No conflict of interest disclosed.
V164

Salvagetherapy – the TIGER trial
Lorch A.
Heinrich-Heine Universität Düsseldorf, Düsseldorf, Germany

Germ cell cancer is the most common malignancy among young men
and is a model of a curable solid tumor due to a huge sensitivity towards
cisplatin-based combination chemotherapy. Dependent on the extent of
disease and tumor maker elevation at primary diagnosis, 10 to 50% of patients will fail first-line treatment and demand salvage treatment. First salvage treatment currently comprises either 4 cycles of conventional-dose
chemotherapy (CDCT) with cisplatin and ifosfamide in combination with
either paclitaxel (TIP) or etoposide (VIP) or vinblastine (VeIP). As an al-
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ternative sequential carboplatin-etoposide- based high-dose chemotherapy (HDCT) for 2–3 cycles with subsequent autologous peripheral blood
stem cell transplantation (ASCT) can be used. However, due to a lack of
randomized trials, the optimal first salvage approach with the question
whether or not immediate intensification by sequential HDCT improves
treatment outcome still remains unclear. Practices vary throughout the
world with some centers giving HDCT as initial salvage treatment to all
patients, whereas others use HDCT only in patients who failed initial salvage therapy with CDCT. Some use a risk stratified approach, with patients having favorable prognostic factors at relapse getting CDCT and
patients presenting with poor prognostic factors getting HDCT as first
salvage approach.
The international, multicenter, randomized phase-III TIGER trial will answer this important and controverse question. In this trial 1–2 cycles of
paclitaxel and ifosfamide for stem cell mobilization with subsequent harvest of peripheral blood stem cells followed by 2–3 cycles of HDCT with
carboplatin and etoposide plus ASCT was chosen as the experimental arm
in the trial. As the comparator, 4 cycles of conventional-dose TIP were
selected. Currently the trial is recruiting patients in the US, Canada and
also recently started to recruit patients in Europe.
Disclosure: No conflict of interest disclosed.
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NEOD001 demonstrates organ biomarker responses in
patients with light chain amyloidosis and persistent organ
dysfunction independently of previous hematologic response
Liedtke M.1, Comenzo R.L.2, Landau H.3, Sanchorawala V.4, Weiss B.M.5,
Zonder J.A.6, Schönland S.O.7, Walling J.8, Kinney G.G.9, Koller M.9,
Schenk D.B.9, Guthrie S.D.9, Liu E.9, Gertz M.A.10
Stanford University School of Medicine, Stanford, United States, 2Tufts Medical
Center, Boston, United States, 3Memorial Sloan Kettering Cancer Center, New
York, United States, 4Boston University School of Medicine and Boston Medical
Center, Boston, United States, 5University of Pennsylvania, Philadelphia, United
States, 6Karmanos Cancer Institute, Detroit, United States, 7Amyloidosis Center,
University of Heidelberg, Heidelberg, Germany, 8JW Consulting, Hillsborough,
United States, 9Prothena Biosciences Inc, South San Francisco, United States,
10
Mayo Clinic, Rochester, United States
1

Introduction: Light chain (AL) amyloidosis is a rare and often fatal disease caused by the accumulation of misfolded light chains (LCs). Amyloid
can lead to progressive failure of critical organs and systems causing significant morbidity and mortality. Current therapies limit LC production;
however, ~75% of patients have persistent organ dysfunction. NEOD001
is a novel investigational antibody thought to neutralize circulating LC
aggregates and clear insoluble deposits. Here we assessed safety and tolerability, and analyzed organ responses based on consensus criteria and the
association between organ responses and previous plasma cell-directed
(PCD) treatment.
Patients and methods: Inclusion criteria for this trial were that patients
complete ≥1 PCD treatment before enrollment, attain partial hematologic
response (HR) or better to any previous therapy, and have persistent organ
dysfunction. NEOD001 was administered intravenously every 28 days.
During the dose-escalation phase, 27 patients received NEOD001 at 0.5,
1, 2, 4, 8, 16, or 24 mg/kg in a 3+3 study design. An additional 42 patients
with renal, cardiac, or nerve involvement were enrolled and treated (24
mg/kg) in the expansion phase.
Results: In the overall population (N = 69), the median age was 61 years
(61% male). Median (range) time since diagnosis was 2.9 (0.4–16.0) years.
Median time since last PCD treatment to the start of NEOD001 intervention was 5.8 (range, 0.6–85.8) months. NEOD001 treatment was not associated with dose-limiting toxicities, discontinuations, antidrug antibody
development, or treatment-related serious adverse events. The study in-
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cluded 36 cardiac, 36 renal and 11 PNS-evaluable patients. Best response
rate indicating organ response was observed in 53% of cardiac-evaluable
patients (n = 19/36) and 64% of renal-evaluable patients (n = 23/36). 82%
of PNS-evaluable patients (n = 9/11) showed response. Patients’ observed
organ response was not related to time from or depth of patients’ previous
best HR to PCD treatment. Similarly, time or type of patients’ last HR did
not impact NEOD001 organ response rate.
Conclusions: NEOD001 is a first-in-class antibody that specifically targets disease-causing, misfolded light chain aggregates in AL amyloidosis.
These results demonstrated that NEOD001 infusions were safe, well tolerated and associated with organ responses independently of time since
previous chemotherapy, depth of hematologic response, or predominant
type of PCD treatment.
Disclosure: Michaela Liedtke: Financing of Scientific Research: Amgen, Pfizer,
Prothena, Takeda; Expert Testimony: Amgen, Celgene, Gilead, Novartis, Pfizer,
Prothena, Takeda
Funding: Morie A Gertz: Financing of Scientific Research: Celgene, Millennium,
Novartis, Ionis, Med Learning group, Research to Practice, Prothena
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Phase 3 ELOQUENT-2 study: extended 4-year follow-up
of Elotuzumab plus lenalidomide/dexamethasone vs
lenalidomide/dexamethasone in relapsed/refractory multiple
myeloma
Weisel K.1, Dimopoulos M.A.2, Lonial S.3, White D.4, Moreau P.5,
Mateos M.-V.6, San Miguel J.7, Anderson K.C.8, Shpilberg O.9, Grosicki S.10,
Spicka I.11,12, Walter-Croneck A.13, Magen H.14, Belch A.15,16, Reece D.E.17,
Beksac M.18, Mekan S.19, Sy O.19, Singhal A.K.20, Richardson P.G.8
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Fig. 1.

Grade 3–4 AEs of interest in ≥5% of pts (ELd vs Ld) included: infection
(33 vs 26%), vascular diseases (10 vs 8%), second primary malignancies
(SPMs; 9 vs 6%) and cardiac disorders (5 vs 8%). Rate (any grade) of infection (84 vs 75%) and SPMs (17 vs 11%) was higher with ELd vs Ld; however, exposure to ELd was longer (median [Q1-Q3] treatment cycles: 19
[9–42] vs 14 [6–25]). Fewer deaths occurred with ELd (165) vs Ld (186),
mostly due to progression and infection in both arms.
Conclusions: With the longest median FU of an immuno-oncology agent
in MM, at 4-y FU ELd continued to show durable, clinically relevant improvement in PFS, sustained reduction in risk of progression/death consistent with 3-y (27%) FU, and a survival trend in favor of ELd. Safety, including rate of SPMs, was consistent with previous reports, with minimal
increase in AEs vs Ld despite longer exposure.
Funding: BMS. Writing support: L Yee, Caudex, funded by BMS.
Prior presentation: EHA 2017
Disclosure: Katja Weisel: Advisory Role: Amgen, Bristol-Myers Squibb, Celgene,
Janssen, Novartis, Onyx, Takeda; Financing of Scientific Research: Amgen, Bristol-Myers Squibb, Celgene, Janssen, Onyx, Novartis, Takeda; Expert Testimony:
Amgen, Celgene, Janssen, Sanofi; Other Financial Relationships: travel/accommodation/expenses: Amgen, Bristol-Myers Squibb, Celgene, Janssen, Novartis, Takeda
Paul Richardson: Advisory Role: Jazz Pharmaceuticals

Introduction: In a 3-y follow-up (FU) of ELOQUENT-2 (NCT01239797),
the immunostimulatory monoclonal antibody elotuzumab, plus lenalidomide/dexamethasone (ELd), showed sustained clinical efficacy, including
a favorable OS trend, vs lenalidomide/dexamethasone (Ld) in patients
(pts) with relapsed/refractory (RR) MM. Here we report extended 4-y FU
data (median 46 mo).
Methods: RRMM pts with 1–3 prior lines of therapy were randomized
1:1 to ELd or Ld in 28-d cycles until disease progression/unacceptable
toxicity. Endpoints: PFS, ORR (co-primary); OS (secondary); safety (exploratory).
Results: 646 RRMM pts were randomized (ELd 321; Ld 325). At 4-y FU
(data cut-off: Oct 2016), 17% of pts remained on ELd vs 9% on Ld. ELd
showed a sustained relative improvement of 50% in PFS (21 vs 14%) and
29% reduction in the risk of progression/death vs Ld (all randomized pts:
HR 0.71; 95% CI 0.59–0.86). Pts with ≥VGPR (ELd 35 vs Ld 29%) had the
greatest reduction (35%) in risk of progression/death (HR 0.65; 95% CI
0.46–0.94). ORR was 79% (ELd) vs 66% (Ld); DOR benefit was sustained
over time (HR 0.77; 95% CI 0.62–0.95). Early consistent separation of
Kaplan-Meier curves supports an OS benefit with ELd (Figure).
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Lenalidomide, adriamycin and dexamethasone (RAD) versus
bortezomib, lenalidomide and dexamethasone (VRD) as
induction regimens in newly diagnosed multiple myeloma –
first results from the DSMM XIV study
Knop S.1, Langer C.2, Engelhardt M.3, Stübig T.4, Schreder M.1, Dechow T.5,
Mügge L.-O.6, Bassermann F.7, Schäfer-Eckart K.8, Blau I.-W.9,
Wolleschak D.10, Kropff M.11, Reichle A.12, von Metzler I.13, Metzner B.14,
Röllig C.15, Hertenstein B.16, Pfreundschuh M.17, Dürk H.18, Biersack H.19,
Ostermann H.20, Menzel H.21, Schleicher J.22, Gramatzki M.23, Gerecke C.24,
Müller M.25, Brüggemann M.4, Held S.25, Einsele H.1,
Deutsche Studiengruppe Multiples Myelom
Universitätsklinikum Würzburg, Med. Klinik und Poliklinik II, Würzburg,
Germany, 2Universitätsklinik Ulm, Klinik für Innere Medizin III, Ulm, Germany,
3
Universitätsklinikum Freiburg, Innere Medizin I, Hämatologie und Onkologie,
Freiburg, Germany, 4Universitätsklinikum Schleswig-Holstein, Campus Kiel,
Klinik f. Innere Medizin II, Sektion f. Hämatolog. Spezialdiagnostik, Kiel,
Germany, 5Studienzentrum Onkologie Ravensburg, Ravensburg, Germany,
6
Universitätsklinikum Jena, Klinik für Innere Medizin II, Jena, Germany, 7Klinikum
rechts der Isar der TU München, III. Med. Klinik und Poliklinik, München,
Germany, 8Klinikum Nürnberg Nord, 5. Medizinische Klinik/Onkologie/
Hämatologie, Nürnberg, Germany, 9Charité Universitätsmedizin Berlin,
Medizinische Klinik m.S. Hämatologie, Onkologie u. Tumorimmunologie,
Berlin, Germany, 10Universitätsklinikum Magdeburg A.Ö.R., Klinik für
Hämatologie und Onkologie, Magdeburg, Germany, 11Universitätsklinikum
Münster, Medizinische Klinik u. Poliklinik A, Hämatologische Ambulanz,
Münster, Germany, 12Uniklinikum Regensburg, Klinik und Poliklinik für Innere
Medizin III, Regensburg, Germany, 13Klinikum der Johann Wolfgang GoetheUniversität Frankfurt am Main, Medizinische Klinik II, Hämatologie u. Onkologie,
Frankfurt, Germany, 14Klinikum Oldenburg gGmbH, Klinik für Innere Medizin
II, Hämatologie/Onkologie, Oldenburg, Germany, 15Universitätsklinikum
Carl Gustav Carus an der TU Dresden, Medizinische Klinik und Poliklinik I,
Dresden, Germany, 16Klinikum Bremen-Mitte gGmbH, Klinik für Innere Medizin
I, Bremen, Germany, 17Universitätsklinikum des Saarlandes, Innere Medizin
I / Studienzentrale, Homburg/Saar, Germany, 18EVK Hamm, Hämatologie/
Onkologie u. Palliativmedizin, Hamm, Germany, 19Universitätsklinikum
Schleswig-Holstein, Campus Lübeck, Lübeck, Germany, 20Klinikum der
Universität München-Großhadern, Hämatologie und Onkologie, München,
Germany, 21Malteser Krankenhaus St. Franziskus-Hospital, Medizinische Klinik
I, Flensburg, Germany, 22Klinikum Stuttgart, Katharinenhospital, Stuttgart,
Germany, 23Universitätsklinikum Schleswig-Holstein, Campus Kiel, II. Med.
Klinik und Poliklinik, Sektion für Stammzell-und Immuntherapie, Kiel, Germany,
24
Helios-Klinikum Berlin-Buch, Berlin, Germany, 25ClinAssess GmbH, Leverkusen,
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Introduction: In medically fit patients (pts) with newly diagnosed (ND)
multiple myeloma (MM), high-dose chemotherapy and stem cell transplant (SCT) remains a standard of care. Prior to SCT, induction triplets
with at least one of the newer compounds such as bortezomib or lenalidomide are recommended. Bortezomib (V), lenalidomide (R) and dexamethasone (D; VRD) ranks upfront among the most effective treatments.
VRD/SCT has recently proven superior to VRD alone in a randomized,
controlled trial (RCT). We explored the RAD triplet (lenalidomide, adriamycin and dexamethasone) in NDMM prior to SCT, with encouraging
efficacy and low toxicity (Knop et al., Leukemia 2017). Therefore, we decided to compare RAD versus VRD for induction in an RCT.
Methods: The DSMM XIV protocol was set up according to a double
2×2-factorial design to enrol transplant-eligible pts up to 65 years. The
post-induction (PI) complete response (CR) rate served as the efficacy
endpoint for the initial study phase. We hypothesized the CR rate achieved
with RAD to be non-inferior to VRD CR, estimated to be 20%. The study
was powered to confirm non-inferiority of RAD at a margin of 10% with a
one-sided alpha level of .05. Minimal residual disease (MRD) was analyzed by eight-color flow (EuroFlow) cytometry on marrow samples.
Results: 476 pts were randomized (05/2012–06/2016), 469 of whom received at least one dose of study drug. 11.3% of pts had FISH del17p and
11.1%, t(4;14). 232 pts were randomized to receive 3 four-week RAD,
and 237 to 3 three-week cycles of VRD, respectively. 89.7% of RAD versus 93.2% of VRD pts completed all 3 cycles. PI CR rate was 11.8% (90%
CI, 7.9%–16.3%) with RAD versus 13.0% (90% CI, 8.9–18.0) with VRD,
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(P = 0.697). Rates of > VGPR were 38.9% (90% CI, 32.5%–45.5%) with
RAD versus 46.3% (90% CI, 39.8–53.0%) with VRD (P = 0.110). For pts
with paired baseline/PI samples, 33/232 (14.2%) of RAD versus 45/237
(19.0%) of VRD pts were MRD negative (p = 0.166) at a median sensitivity level of 6.73 × 10–6. With 0% treatment-related induction mortality, 47
(20.3%) pts with RAD versus 35 (14.8%) with VRD had treatment-emergent SAEs (P = 0.144).
Conclusions: To the best of our knowledge, this is the first RCT to compare two R-based triplets prior to planned SCT. The study endpoint, PI
CR, was met with comparable rates for RAD and VRD, respectively. However, the considerable PI MRD negativity rate with VRD (19%) suggests
it might prove superior with mature data for time-dependent endpoints.
Disclosure: Stefan Knop: Advisory Role: Celgene, Janssen, AMGEN; Financing of
Scientific Research: Celgene, Janssen, AMGEN
Herrmann Einsele: Advisory Role: Celgene, Janssen, AMGEN; Financing of Scientific Research: Celgene, Janssen, AMGEN
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myeloma – a pooled analysis from three GMMG phase III trials
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Introduction: Early mortality is up to 10% in newly-diagnosed multiple
myeloma (MM). The present analysis aimed at the identification of patients with a high risk for severe infections (SI), which is the major cause
of early death during induction therapy (IT) in transplant-eligible MM
(teMM).
Methods: Between 09/2001 and 11/2013, 1515 patients from three phase
III multicenter trials from the German-speaking Myeloma Multicenter
Group (GMMG) were included in this pooled multi-cohort analysis. Patients were analysed as treated if they received at least one dose of trial medication and no more than three IT cycles. SI were defined as any
infection ≥ grade 3 according to the Common Terminology Criteria for
Adverse Events (CTCAE). In each trial, three cycles of a 3-drug IT were
applied: HD3: vincristine, doxorubicin (DOX), dexamethasone (DEX;
VAD) vs. thalidomide, DOX, DEX (TAD) [n = 529]; HD4: VAD vs. bortezomib (BTZ), DOX, DEX (PAD) [n = 388] and MM5: PAD vs. BTZ, cyclophosphamide (CYC), DEX (VCD) [n = 598]. Uni- and multivariate
logistic regression models were used to assess risk factors. Trial effect was
accounted for.
Results: SI and death occurred in 22.3/27.3/10.0/18.8% and
6.2/3.1/1.3/3.5% of patients in the HD3/HD4/MM5/pooled cohort, respectively. Pooled multivariate analyses identified World Health Organization performance status >1 (WHO>1, odds ratio [OR]=1.97, p < 0.001),
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age >60 years (age > 60, OR = 1.42, p = 0.01) and lactate dehydrogenase
> upper level of normal (LDH>ULN, OR = 1.45, p = 0.04) as trial-independent significant predictors for SI during IT. Combination of these
factors allowed the stratification in three groups according to the risk of
SI during IT: high risk (HiR, WHO>1 plus age>60 and/or LDH>ULN,
n = 95, SI incidence: 37.9%), low risk (LoR, no risk factors or age>60 only,
n = 1046, SI incidence: 15.8%) and intermediate risk (ImR, neither HiR
nor LoR, n = 310, SI incidence: 21.6%). In the HiR group, the incidence of
death from any cause or SI was 14.7%/8.4% vs. 6.1%/2.6% vs. 1.4%/0.9%
in the ImR and LoR groups, respectively. The increased risk of death from
any cause or SI in the HiR and InR group was independent of trial effects
(HiR group: OR[any cause/SI] = 11.46/10.19, both p < 0.001 and ImR
group: OR[any cause/SI] = 4.83/3.23, p < 0.001/0.02; vs. LoR group).
Conclusions: Our simple risk score identifies a subgroup of teMM with
an excessive risk of death during IT despite improvements in subsequent
trial generations.
Disclosure: Elias Mai: Advisory Role: Takeda; Financing of Scientific Research:
Takeda, Janssen; Other Financial Relationships: Reisekostenerstattung: Takeda,
Janssen, Onyx, Celgene, Mundipharma
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Millennium, BMS
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Introduction: Immunomodulatory drugs (IMIDs) such as lenalidomide
represent a highly effective treatment option for patients with newly diagnosed and relapsed multiple myeloma (MM). The description of the cereblon (CRBN) -mediated mechanism of action of IMIDs was a recent hallmark in myeloma research. Although the importance of IMID-induced
degradation of cereblon-binding proteins is well described in vitro, the
prognostic value of the expression levels of these proteins in (MM) cells
is not clear.
Methods: In the current study, we determined the expression levels of
the CRBN-binding proteins (Ikaros family zinc finger protein 1 [IKZF1],
IKZF3, and karyopherin subunit alpha 2 [KPNA2]) in MM cells in a large
cohort of patients with newly diagnosed MM (n = 214) before treatment
with an induction therapy containing lenalidomide. The IKZF1, IKZF3
and KPNA2 expression level was determined by flow cytometry. A comparison of the protein expression levels in different clinical and prognostic
subgroups was performed.
Results: Statistically significant associations between the expression levels of the analyzed CRBN-binding proteins and age, gender, International
Staging System (ISS) stage and cytogenetic risk group were not identified.
Hyperdiploid MM cells expressed significantly higher levels of IKZF1,
IKZF3 and KPNA2 than nonhyperdiploid cells. In contrast to the hyperdiploid status, t(11;14) was associated with significantly lower expression
levels of IKZF1, IKZF3 and KPNA2.
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Conclusion: In summary, IKZF1, IKZF3 and KPNA2 expression was
measured by flow cytometry in MM cells. The observed overexpression of
cereblon-binding proteins in MM cells with gain of chromosomes 5, 9, 11,
15, and 19 is consistent with the previously proposed positive regulation
of MYC by IKZF1 and IKZF3, as well as MYC activation in hyperdiploid
MM cells.
Disclosure: Katharina Lisenko: Other Financial Relationships: Researc funding by
Bristol-Myers Squibb
Michael Hundemer: Other Financial Relationships: Research support BMS, Celgene, Sanofi, Morphosys.
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Introduction: The CD38 antibody daratumumab (DARA) has been licensed for the treatment of relapsed myeloma patients and shows considerable efficacy even in the monotherapy setting of heavily pretreated
patients. A few considerations on practical patient management have been
raised, such as blood transfusions during CD38-directed treatment and
correct determination of complete remission in the presence of therapeutic antibodies in plasma. Based on previous data, we hypothesized that
interference of DARA with diagnostic CD38 antibodies may represent another practical issue relevant for patient management after CD38-directed
treatment.
Methods: CD38 expression on myeloma cells was analyzed by flow cytometry using different anti- and nanobody clones as well as by western
blot. Target saturation and membrane turnover kinetic of DARA was performed on myeloma cell lines, incubated with different DARA concentrations and analyzed using flow cytometry and cell counting.
Results: We show that myeloma cells from patients treated with DARA
are still fully saturated with DARA and show complete negativity in flow
cytometry with standard diagnostic CD38 antibodies even several weeks
after the last DARA dose. We could show that negativity was due to DARA
interference with diagnostic antibodies by using a non-cross-reactive
CD38 nanobody. Full CD38 antigen expression of the patient’s plasma
cells was confirmed by western blot analysis. Target saturation experiments revealed complete DARA saturation at concentrations between 0.2
and 0.8 µg/ml and stable, long-term persistence of DARA without evidence for significant internalization.
Conclusions: We found surprisingly long persistence of DARA on the cell
surface of myeloma cells in-vitro and in-vivo. Since standard diagnostic
CD38 antibodies bind to epitopes overlapping with the DARA-binding
site, this may interfere with CD38 detection by flow cytometry for several
months after the last antibody infusion representing a diagnostic challenge. Also our data may indicate inaccuracy of the published target saturation model with potential implications for rational and potentially less
intensive DARA dosing schedules. In-vivo target saturation studies should
be incorporated into future clinical trials.
Disclosure: No conflict of interest disclosed.
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Treosulfan based conditioning regimen for stem cell
transplantation with matched sibling bone marrow or
haploidentical CD3+/19+ depleted PBSC for advanced stage
sickle cell disease
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Sickle cell disease (SCD) is the most common inherited hemoglobinopathy worldwide with an estimated incidence of over 250000 affected children per year. Despite significant improvements in the supportive care of
SCD-related complications the disease causes substantial morbidity and
mortality with reduced life expectancy. Allogeneic haematopoietic stem
cell transplantation (HSCT) is currently the only curative therapy for SCD
but is only offered if a fully matched donor (MD) is available. With an unrelated donor (MUD) availability of below 20% T cell depleted SCT from
a haploidentical donor may be a favourable therapeutic option.
19 paediatric and adult patients with advanced stage SCD were transplanted with bone marrow of a matched sibling donor (6 patients) or with
CD3+/CD19+ depleted haploidentical peripheral blood stem cells (13 patients). All patients received an identical conditioning regimen consisting
of treosulfan, thiotepa, fludarabine and ATG, which was well tolerated.
Immunosuppression was carried out with CSA and MMF. Engraftment
was achieved in all patients with stable chimerism over 90% off immunosuppression. In the group of the MSD was one severe BK-virus infection,
one red cell aplasia treated successful with rituximab, and no acute or
chronic GvHD. In the group of patients with the haploidentical stem cell
donors one patient succumbed to CMV pneumonitis and in five patients
limited Grade I aGvHD of the skin was observed and one patient presented a steroid sensitive moderate chronic GvHD. T-haplo-SCT is safe and
efficient with a very low incidence of GvHD even for adult patients with
advanced stage SCD. Increasing evidence for the safety of haploidentical
SCT for SCD warrants earlier curative intervention to avoid SCD related
complications and transplant-related mortality (TRM).
In our limited experience, the treosulfan based conditioning regimen was
safe and efficient with no transplant related systemic endothelial diseases,
expected in patients with advanced stage SCD and a very low incidence of
GvHD even for adult patients. It seems to be the optimal conditioning for
a safe and efficient SCT with ex-vivo CD3+/CD19+ depleted haploidentical
peripheral blood stem cells. This opens the option for a curative therapy
for a SCD-patients who do not have a matched sibling or unrelated donor.
Disclosure: No conflict of interest disclosed.
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Early mixed hematopoietic chimerism detection and relapse
prediction using droplet digital PCR
Waterhouse M., Pfeifer D., Follo M., Duyster J., Bertz H., Finke J.
Universitätsklinikum Freiburg, Freiburg, Germany

Introduction: Clinical decision making after allogeneic cell transplantation (HSCT) is partially based on hematopoietic chimerism analysis. PCR
amplification of polymorphic short tandem repeats (STR) is considered
the gold standard for chimerism survelliance after HSCT. Emerging technologies such as digital PCR (dPCR) has been applied to detect hematopoietic chimerism. Nevertheless the clinical usefulness of dPCR is unclear
because the studies were performed in limited patient populations with
short follow-up.
Methods: A total of 591 post-transplant samples (peripheral blood: 410,
bone marrow: 181) obtained from 155 patients were included in the study.
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For the dPCR assays we established a panel of 8 insertion/deletion polymorphisms plus gender marker for sex-mismatched transplanted patients.
For the standard STR PCR nine markers were used. Using DNA artificial
mixtures the limit of blank and the limit of detection for the dPCR was
established for each marker. Correlation studies between dPCR and STR
PCR were performed using patient samples.
Results: The limit of detection using a DNA template mass of 100ng
for the dPCR was 0.01% and it was similar for each marker. Using the
DNA artificial mixtures, the correlation coefficient between the expected and the measured percentage of mixed chimerism (MC) was 0.9946
(p < 0.001). Using patients samples the correlation coefficient between
dPCR and STR PCR was 0.920 (p < 0.001). The mean percentage of MC
in clinical samples was 14% and 22% for the STR PCR and the dPCR respecitvely. Within the group of patients relapsing after HSCT (n = 32) MC
was detected earlier in 15 patients with dPCR in comparison with STR
PCR. The mean time from MC detection to relapse was 155 days and 65
days for dPCR and STR PCR respectively. This time difference reached
statistical significance.
Conclusions: dPCR is a sensitive and accurate diagnostic tool for the
quantification of hematopoietic chimerism. This method results in earlier
MC detection.
Disclosure: No conflict of interest disclosed.
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High blood BAALC copy numbers assessed by digital droplet
PCR prior to allogeneic stem cell transplantation (HSCT)
predicts relapse in Acute Myeloid Leukemia (AML) patients
Jentzsch M., Bill M., Schulz J., Grimm J., Häntschel J., Beinicke S.,
Schubert K., Pönisch W., Behre G., Franke G.-N., Lange T., Vucinic V.,
Niederwieser D., Schwind S.
Universitätsklinikum Leipzig, Abteilung für Hämatologie und internistische
Onkologie, Leipzig, Germany

Introduction: Outcome remains poor in AML patients (pts) relapsing
after HSCT. Thus, identification of high-risk pts may allow preemptive
therapy & improve outcomes. High BAALC (brain and acute leukemia,
cytoplasmic) expression at diagnosis associates with worse outcome. Little
is known about its utility for pre-HSCT residual disease detection. We
adopted digital droplet (dd) PCR for absolute quantification of pre-HSCT
BAALC copy numbers in peripheral blood (PB) in AML pts in hematologic complete remission (CR).
Methods: We identified 124 AML pts (median age at HSCT 64 [range
31–76] years[y]) with available PB up to 29 days prior to non-myeloablative HSCT (fludarabine 3 × 30mg/m2 & 2 Gy total body irradiation) in
first (53%) or second CR (27%) or CR with incomplete recovery (CRi,
20%). At diagnosis, we assessed karyotypes & NPM1, CEBPA & FLT3TKD gene mutations (mut) & presence of FLT3-ITD. ddPCR defined
absolute BAALC/ABL1 copy numbers in pre-HSCT PB of AML pts & in
PB of 7 healthy controls (age 63 [range 40–82]y). Median follow up after
HSCT was 1.8y.
Results: Pts & healthy controls were evenly matched in age (P = 1), sex
(P = 1) & mean BAALC copy numbers (P = 0.53, Fig 1A). The previously
in 82 pts (ASH 2016, #517) determined optimal 0.14 copy numbers cut-off
defined pts with high (31%) & low (69%) pre-HSCT BAALC copy numbers. Pts with high pre-HSCT BAALC copy numbers were less likely to be
CEBPAmut (P = 0.05) & had a higher CD34+/CD38- burden (P = 0.04) at
diagnosis & were less often in CRi at HSCT (P = 0.05). High pre-HSCT
BAALC copy numbers associated with higher cumulative incidence of relapse (CIR, P = 0.007) & by trend shorter overall survival (P = 0.08, Fig
1B&C). In multivariate analysis, pts with high pre-HSCT BAALC had
higher CIR (Hazard Ratio 2.9, Confidence Interval 1.3–6.1, P = 0.007) after adjustment for ELN 2010 genetic groups.
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(p = 0.008) while it kept stable in NR. T cell subset analysis did not reveal
significant differences before/after administration of DLI. In cytokine assays using ELISA we found a significant increase of IL-4 after DLI.
Taken together, we detected an increase of specific CTL responses against
several LAA after DLI. Moreover, this study suggests that enhanced LAA
diversity in T cell responses as well as decreasing numbers of Tregs contribute to clinical outcome of patients treated with DLI.
Disclosure: No conflict of interest disclosed.
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Distinct markers and functional traits define tissue-resident
memory cells – towards an improved immune reconstitution
after allogeneic hematopoietic stem cell transplantation
Becker S.C.1, Szyska M.2, Mensen A.1, Hellwig K.3, Otto R.4, Olfe L.1,5,
Vuong L.5, Tietze-Bürger C.6, Volk H.-D.1,7, Dörner T.8, Dörken B.5,9,
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Na I.-K.1,2,5
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Fig. 1.

Conclusion: High pre-HSCT BAALC copy numbers may indicate residual disease burden & AML pts with high copy numbers should be closely
monitored for relapse in the post-HSCT period. Prospective studies should
validate the determined cut-off & evaluate if high pre-HSCT BAALC copy
number pts benefit from additional pre- or post-HSCT treatment.
Disclosure: No conflict of interest disclosed.
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Donor lymphocyte infusion (DLI) in patients with
hematological malignancies leads to diversity of leukemiaassociated-antigens (LAA)-specific T cell responses and
reduces regulatory T cell frequencies
Greiner J.1,2, Götz M.2, Schmitt M.3, Döhner H.2, Wiesneth M.4, Bunjes D.2,
Hofmann S.3
Diakonie Hospital, Department of Internal Medicine, Stuttgart, Germany,
University of Ulm, Clinic for Internal Medicine III, Ulm, Germany, 3University of
Heidelberg, Clinic for Internal Medicine V, Heidelberg, Germany, 4Institute of
Clinical Transfusion Medicine and Immunogenetics Ulm, Ulm, Germany
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Cytotoxic T-cell (CTL) responses against malignant cells play a central
role in maintaining remission and prolonging overall-survival in patients
with hematologic malignancies after allogeneic hematopoietic stem cell
transplantation (HSCT). Delayed donor lymphocyte infusion (DLI) is
applied in patients with reduced-intensity conditioning, in patients with
mixed chimerism or minimal residual disease positivity or in patients
with relapse to enforce the graft-versus-leukemia/lymphoma (GvL) effect.
The GvL-effect observed after DLI is based on CTL-mediated immunity.
Specific T cell responses are not well characterized after allo-SCT and DLI.
It is not clear in which way cytokine profile changes in the course of DLI
and whether it is possible to predict a response to DLI via serum analysis.
To this end, we assessed frequency and diversity of leukemia-associated
antigens (LAA)-specific cytotoxic T cells using ELISpot analysis and tetramer assays in patients before/after DLI. Moreover, the frequency of regulatory T cells (Tregs) was measured and cytokine profiles were assessed
before and after DLI. These immunological findings were correlated to the
clinical course of patients.
In ELISpot and tetramer assays, an increase in frequency and diversity
of LAA-specific T cells was observed in all patients. Significantly more
LAA-derived T cell epitopes (p = 0.02) were recognized in clinical responders (R) when compared to non-responders (NR). These positive
results were confirmed by tetramer-based flow cytometry, where a significantly higher frequency of LAA-specific T cells in R versus NR was
observed. Interestingly, the frequency of Tregs in R decreased significantly
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Introduction: Recent studies suggest that the bone marrow (BM) harbors
memory B cells. Little is known about their functional properties, and if
they get mobilized with G-CSF treatment as well as transplanted along
with the donor graft towards an improved immune reconstitution of patients after allogenic hematopoietic stem cell transplantation (alloHSCT).
Methods: We analyzed flow cytometrically paired BM and peripheral
blood (PB) samples of 58 patients. Further, we characterized paired PB
samples of stem cell donors before and after G-CSF treatment as well as
PB of corresponding alloHSCT patients.
Results: BM memory B cells expressed significantly less HLA-DR and
CXCR3 but more Fas-L compared to their circulating counterparts. After
in vitro SAC/CpG/PWM activation, we observed significantly decreased
proliferation (Ki-67), apoptosis (Annexin V) and reduced secretion of
inflammatory cytokines (TNFα, IL-6) of BM memory B cells compared
to PB, suggesting a more resting phenotype in the BM. Transciptome
analysis of purified memory B cells revealed mainly α-defensins (DEFA)
to be differentially expressed between both compartments encoding proteins, which are antimicrobial active and produced by CD15+ precursors
(mainly neutrophils) as part of the innate immunity (log2FC BM vs PB:
6.21 DEFA1, 7.18 DEFA3, 3.0 DEFA4). Correspondingly, we found an increased protein expression of DEFA1–3 in BM. Co-culture experiments
showed that BM-derived DEFA1–3high CD15+ cells were able to induce a
high DEFA1–3 expression in PB memory cells.
Interestingly, we detected increased frequencies of DEFA1–3high memory
B and T cells in PB of stem cell donors after G-CSF treatment as well as
transiently in corresponding patients receiving the donor graft after transplantation.
Conclusions: In summary, BM memory B cells clearly differ from their
PB counterparts with regard to effector function and survival. We identified antimicrobial DEFA as a distinct marker for BM memory cells, which
could be important for BM niche protection. Mobilization of memory B
cells from the BM upon G-CSF warrants future studies addressing their
contribution to immune reconstitution and protection in recipients.
Disclosure: No conflict of interest disclosed.
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Lack of microRNA146a increases MHC class II expression
in dendritic cells provoking an aggravation of acute
graft-versus-host disease
Marschner D.1, Stickel N.1,2,3, Hanke K.1,3, Prinz G.1, Köhler M.2,3,4,
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Introduction: While survival rates for allogeneic hematopoietic stem cell
transplantations have been gradually improving over the past years, acute
graft-versus-host disease (GvHD) remains a major immunological complication. A better understanding of the molecular regulation by microRNAs during GvHD could help to improve disease management.
Methods: We investigated the role of microRNA146a (miR-146a) in antigen presenting cells during acute GvHD in an allogeneic transplantation
model using genetically modified mice (miR-146a-/-) and qPCR genotyping of patients who had undergone allogeneic transplantation.
Results: We observed that recipient mice lacking miR-146a in the hematopoietic system, or only in additionally transplanted dendritic cells
(DCs), had a more pronounced graft-versus-host disease, whereas miR146a mimic-transfected-DCs enhanced survival. Inferior outcome was
associated with a higher activity of the JAK2-STAT1 pathway, leading to
an upregulation of the transcription factor CIITA which subsequently increased MHC-II expression and T cell proliferation. The detrimental effect of miR-146a knockout DCs could be compensated with either JAK1/2
inhibition or CIITA knockdown in DCs. In line with our findings in the
mouse model, lower miR-146a levels, connected to the single nucleotide
polymorphism rs2910164, correlated with higher rates of severe GvHD in
patients after allogeneic transplantation. Comparably, we found MHC-II
levels to be higher in patients carrying the polymorphism which could be
a possible target of JAK1/2 inhibition.
Conclusion: Taken together, our findings show that miR-146a expression
represents a central regulatory mechanism of recipient-type DC activation during GvHD via reduction of JAK/STAT/CIITA/MHC-II axis activity. The polymorphism rs2910164 could be used to identify patients at
high risk for severe GvHD before hematopoietic stem cell transplantation.
These patients represent a subgroup which could particularly profit from
early JAK1/2-inhibition.
Disclosure: No conflict of interest disclosed.
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Restoration of Atm induces lymphoma regression in vivo and
is mediated by cell autonomous and non-cell autonomous
mechanisms
Riabinska A.1, Schmitt A.1, Fritz C.1, Knittel G.1, Torgovnick A.1,
Heneweer C.1, Wittersheim M.1, Frenzel L.2, Wunderlich C.3,
Jachimowicz R.1, Merseburg A.4, Persigehl T.1, Wunderlich T.3, Büttner R.1,
Reinhardt H.C.1,2
Uniklinik Köln, Cologne, Germany, 2CECAD, Cologne, Germany, 3Max Planck
Institute for Metabolism Research, Cologne, Germany, 4DZNE, Cologne,
Germany
1

Addiction of different cancers to particular genetic lesions can be frequently used for development of sophisticated targeting strategies. In parallel to
success of oncogene inhibition, restoration of mutant tumor suppressors,
such as TP53, has been shown to induce tumor regression in many murine
models. On contrary, re-expression of BRCA2 supported chemotherapy
resistance and continued proliferation of cancer cells. Ataxia Telangiectasia Mutated (ATM) kinase plays a key role in DNA-damage response
singling and therefore, protects genome stability. ATM is a potent tumor
suppressor, frequently inactivated or downregulated in a wide range of
human cancers. Germline mutations in ATM cause Ataxia-telangiectasia, which is characterized by cerebellar ataxia and cancer predisposition.
Here, we aim to understand whether loss of functional ATM kinase, which
acts upstream of both: p53 and BRCA2, is critical for tumor maintenance.
To address this question, we generated a reactivatable murine Atm knockout allele, which phenocopies described Atm knockout lines. Reactivation
of ATM in thymic T-cell lymphomas and Myc-driven Non-Hodgkin´s
B-cell lymphomas led to tumor regression, reduced proliferation and induction of apoptosis in the tumor tissue.
Furthermore transplantation experiments, in which we could distinguish
between Atm re-expression in tumor cells and stroma, revealed important
role of ATM in the tumor microenvironment.
Our results demonstrate that continued lack of Atm expression is critical
for the maintenance of the oncogenic state in B- and T cell lymphomas
in vivo. In addition, our data indicate, that transplantation of ATM-proficient immune cells might be considered as a therapeutic approach for
treatment of cancer in A-T patients.
Disclosure: No conflict of interest disclosed.
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Loss of tumor formation in α-catenin deficient colorectal
carcinoma cells (CRC) is differentially rescued by mesenchymal
stromal cells (MSC) in dependence of β1-integrin
Lützkendorf J.1, Schuh R.1, Müller T.1, Müller-Tidow C.2, Müller L.P.1
Martin-Luther-Universität Halle Wittenberg, Universitätsklinik für Innere
Medizin IV, Halle, Germany, 2Universitätsklinikum Heidelberg, Innere Medizin V,
Heidelberg, Germany
1

Introduction: Colorectal carcinoma (CRC) cells are heterogeneous in
gene expression for oncogenes but also for proteins like E-cadherin and
α-catenin. E-cadherin/α-catenin deficiency correlates with increased metastasis and mortality in CRC. As part of the tumor stroma, multipotent
mesenchymal stromal cells (MSC) play a pivotal role in CRC growth.
Our previous studies showed that MSC support early tumor formation in
CRC cells with inherently dysfunctional E-cadherin-/α-catenin (HCT8)
through β1-integrin mediated interaction. Thus, we aim to examine
whether β1-integrin depended interplay of MSC and CRC cells is a general mechanism to compensate for α-catenin deficiency.
Methods: For the CRC cell-lines DLD1 (mutant K-Ras) and HT29 (wildtype K-Ras) we generated a differential model of stable α-catenin deficiency (CTNNA1–) through shRNA and CRISPR/Cas9 mediated knock-
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down/-out which was confirmed by western blot and qRT-PCR. Effect
of MSC were analyzed in 3D spheroid assay which serves as an in vitro
model for early tumor growth and architecture.
Results: In comparison to wildtype and control (scramble shRNA / guide
RNA) the respective CTNNA1–clones showed unaltered in vitro and in
vivo growth. As previously observed for HCT8 cells with inherent α-catenin deficiency, stable CTNNA1– clones of DLD1 and HT29 cells lost their
ability to form tumor spheroids upon 3D in vitro culture. Interestingly,
this early tumor formation was rescued by MSC only for DLD1 (CTNNA1–) cells but not for HT29 (CTNNA1–) cells. In order to test for an
underlying β1-integrin mediated mechanism we blocked this interaction
using a specific antibody against β1-integrin. Indeed the MSC mediated
restored tumor formation of DLD1 (CTNNA1–) cells was completely abrogated upon inactivation of β1-integrin. This confirmed our previous
findings of a β1-integrin dependent interaction of MSC and HCT8 cells to
compensate for E-cadherin/α-catenin deficiency but only in DLD1 (CTNNA1–) cells.
Conclusion: Our model shows that α-catenin is pivotal for early tumor
formation of CRC cells. In a defined panel of α-catenin deficient CRC cells
MSC are able to restore an impaired tumor formation in dependence of
β1-integrin. However, this mechanism cannot be generalized as we generated HT29 (CTNNA1–) cells which could not be rescued by MSC.
Disclosure: No conflict of interest disclosed.
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NAMPT activates LMO2 by SIRT2-mediated deacetylation to
trigger in vivo hematopoiesis in zebrafish embryos
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Introduction: NAMPT (nicotinamide phosphoribosyltransferase) regulates cellular functions through NAD+-dependent protein deacetylases
sirtuins (SIRT). We demonstrated that NAMPT is indispensable for hematopoiesis through SIRT2-mediated deacetylation and activation of the
transcription factor, LMO2 (LIM domain only 2). LMO2 is essential for
the blood cell formation via the LDB1 interaction and activation of the
TAL1 transcriptional complex. Deacetylation of LMO2 enables interaction with LDB1 and hematopoietic differentiation. NAMPT- or SIRT2 inhibition abrogated LMO2 deacetylation and hematopoietic differentiation
of the induced pluripotent stem cells (iPSCs) in vitro. In this study, we
analyzed the roles of NAMPT/SIRT2-mediated LMO2 deacetylation in
early hematopoiesis in zebrafish embryos in vivo.
Methods: We inhibited the zebrafish orthologues for NAMPT and SIRT2,
nampta and sirt2, by injecting one-cell-stage zebrafish embryos with
antinsense morpholino oligonucleotides (MOs). To analyze early hematopoiesis, we used transgenic zebrafish Tg(-6.35drl:EGFP) expressing GFP
under the control of the draculin promoter, which is expressed in hematopoietic progenitor cells within the lateral plate mesoderm.
Results: We quantified the early hematopoiesis in zebrafish embryos by
counting GFP+ cells in the developing blood island at 24 hpf and found
that nampta and sirt2 MO-injected embryos showed markedly reduced
numbers of hematopoietic cells compared to uninjected control embryos, which could be rescued by co-injection with expression plasmid of
NAMPT or SIRT2. In line with abrogated hematopoiesis 24 hpf, NAD+
levels as well as mRNA expression levels of downstream target genes of the
TAL1 complex were markedly downregulated by knockdown of namptaor sirt2 genes. Importantly, injection of zebrafish embryos with expression
plasmid of human deacetylation-mimic LMO2 mutant rescued nampta
MO-induced abrogated hematopoiesis and mRNA expression of TAL1
complex target genes at 24 hpf, demonstrating the essential role of LMO2
deacetylation in NAMPT-mediated hematopoiesis. In RNA-Seq analysis
of hematopoietic cells derived from SIRT2 deficient iPSCs we identified
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hematopoietic SIRT2 target genes. Using zebrafish model, we are evaluating if these targets are regulated by deacetylated LMO2.
Conclusions: Deacetylation of LMO2 at K74/78 by NAMPT-NAD+-SIRT2
pathway is indispensable for early vertebrate hematopoiesis through the
activation of the TAL1 complex.
Disclosure: No conflict of interest disclosed.
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Changes in the gastrointestinal microbiome during cancer
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Introduction: The community of microorganisms comprising bacteria,
archaea and eukaryotes that is populating the human body is generally
referred to as the 'microbiome'. The most densely populated human body
habitat is the gastrointestinal tract (GIT). We aimed to study the effect
of cancer treatment regimens on the GIT microbiome and whether such
changes might be linked to the development of treatment side effects such
as mucositis and graft-versus-host disease (GvHD) or the overall treatment outcome.
Methods: We used 16S and 18S rRNA gene amplicon sequencing to resolve archaea, bacteria and eukaryotes in the GIT microbiomes of a total of 45 patients who underwent different types of cancer treatment: 18
pediatric patients treated with conventional chemotherapy with different
intensities and 27 adult patients who underwent allogeneic hematopoietic
cell transplantation (HCT) for hematologic malignancies were enrolled.
Results: Patients who underwent HCT displayed a significant decrease
in prokaryotic diversity after engraftment. On one hand, decreases in the
relative abundance of bacterial genera such as Blautia spp., and the butyrate producers Roseburia spp. and Faecalibacterium spp., were observed.
These entities are considered health-promoting because of suspected anti-inflammatory activities. On the other hand, the abundance of potential
pathogens (such as Enterococcus spp., Staphylococcus spp., and Clostridium
cluster XI) increased. Pediatric patients who underwent different chemotherapy regimens displayed less intense changes in their GIT microbiome.
Overall, high intra-individual variations in the prokaryotic communities
were detected. In both patient cohorts, the microeukaryotic community
did not display significant changes.
Conclusions: We present exhaustive profiling of the GIT microbiome of
patients undergoing various cancer treatment regimens. Changes in the
microbiome were highly individual-specific. A specific microbial profile
predisposing for mucositis was not found while loss of diversity with expansion of potential pathogens might facilitate GvHD development. In
the future, analysis of the individual-specific processes within the GIT
microbial community of patients throughout treatment might allow to
adjust therapy regimens accordingly and to improve the overall outcome
of the therapy.
Disclosure: No conflict of interest disclosed.
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Immunomodulation of antifungal drugs on neutrophil
effector functions in vitro and on pulmonary damage in
invasive aspergillosis

Cell-based immunomodulatory and regenerative therapy
using adipose-derived mesenchymal stromal cells
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Introduction: Antifungal agents substantially contribute to patients care
in hematology. However, they seem to have immunomodulatory side effects. The aim of our study is to clarify the influence of antifungal drugs on
the effector functions of polymorphonuclear neutrophils (PMN) and on
the clinical course of invasive pulmonary aspergillosis (IPA).
Methods: PMN from healthy donors were preincubated with antifungals
(fluconazole (FLU), voriconazole (VOR), posaconazole (POS), isavuconazole (ISA), caspofungin (CAS), micafungin (MIC), conventional (AmB),
and liposomal amphotericin b (LAmB)) and stimulated with lipopolysaccharides (LPS) or zymosan in vitro. PMN were analyzed by flow cytometry concerning activation, degranulation, and phagocytosis or by dichlorofluorescein assay to detect reactive oxygen species (ROS). Furthermore,
the influence of MIC and POS on IPA was investigated in vivo. Mice treated with antifungals were inoculated with A. fumigatus conidia and lungs
were analyzed by fungal culture assays, histopathologic staining, and pulmonary damage (albumin ELISA).
Results: In vitro, POS led to enhanced PMN activation (CD62L: 44% ± 8
vs. 13% ± 2, *; mean ± SEM; p value ≤ 0.05 [*]), increased degranulation,
and intensified generation of ROS. In contrast, ISA pretreatment resulted in impaired activation, degranulation, and generation of ROS (6980
rfu ± 1338 vs. 28730 ± 6893, LPS, *). MIC led to enhanced expression
of activation marker CD62L but reduced expression of CD11b, and decreased degranulation. Phagocytosis (27% ± 4 vs. 44 ± 1, LPS, *) as well as
generation of ROS were substantially impaired. CAS showed an increased
phagocytosis (75% ± 6 vs. 44 ± 5, LPS, *), whereas degranulation and generation of ROS were reduced by trend. Pretreatment with AmB resulted
in generally enhanced effector functions besides impaired phagocytosis
(43% ± 3 vs. 59 ± 3, LPS, *). In contrast, LAmB did not significantly alter any effector functions. Regarding IPA, treatment with POS resulted in
generally reduced fungal burden but led to decreased pulmonary damage
(111 ng/ml ± 46 vs. 380 ± 31, *). Despite similar fungal culture assays,
MIC resulted in reduced fungal load in histopathologic staining compared to neutropenic controls.
Conclusion: Independent from antifungal class, antifungal drugs show
variable modification on PMN effector functions in vitro and in vivo. Further studies are needed to clarify their relevance in clinical practice.
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Mesenchymal Stromal Cells (MSC) are multipotent adult progenitor cells
that emerged as attractive candidates for immunomodulation (e.g. in
chronic and acute GvHD) and tissue engineering. Adipose derived mesenchymal stromal cells (ASC) exert strong immunomodulatory effects
an various target cells and therefore are a powerful tool in treatment of
acute or chronic inflammation, especially when degeneration of tissue is
involved (e.g. osteoarthritis). For GMP-grade ASC-production, we have
adapted a GMP-compliant protocol for MSC production that has been
validated at five manufacturing centres in Europe and used successfully
for production of MSC in three clinical trials for bone regeneration. The
ASC preparations from this standardized protocol shall be used in clinical
trials.
Lipoaspirate was collected after written informed consent of volunteer
healthy donors according to the declaration of Helsinki. In brief, lipoaspirate was centrifuged and cell fraction was used for collagenase digestion.
The stromal vascular fraction (SVF) was seeded at a density of 4000 cells/
cm2 on 2 chamber CellSTACKs using TransferPack Kits from MacoPharma. Non-adherent cells were removed after 24h and additional medium exchanges were performed twice per week. After 8 ± 1 days, ASC of
passage 0 (ASCP0) were harvested using TrypZEAN and reseeded at a
density of 2000 cells/cm2. After two medium exchanges, ASC of passage 1
(ASCP1) were harvested at day 14 ± 1 and filled into syringes.
From a volume of 992 ± 220 ml (53–2800 ml) of lipoaspirate, 147 ± 59
ml (n = 10) of the cell fraction were digested, yielding in 49.5 ± 32.6 × 106
SVF cells. After 6.6 ± 0.6 population doublings within 7.2 ± 0.4 days of
culture, cell density was 48.4 ± 26.4 × 103 ASCP0/cm2 and after additional 4.5 ± 1.0 population doublings within 6.6 ± 0.7 days of culture, cell
density was 54.9 ± 20.2 × 103 ASCP1/cm2. Yield was 0.4 ± 0.2 × 106 SVF
cells/ml lipoaspirate, 4.7 ± 4.0 × 106 ASCP0/ml and 122.6 ± 126.4 × 106
ASCP1/ml, repectively.
For results of quality controls see table. Flow cytometry marker expression
was ≥5% for CD34, <80% for CD14 and CD45 for SVF; ≥0,5% for CD34,
<20% for CD14 and CD45 for ASCP0 and ≥90% for CD73, CD90 and
CD105, <5% for CD14 and CD45, ≤10% for CD34 for ASCP1.
Using the described protocol, we were able to establish a GMP-compliant protocol for production of ≥200 millions of ASCP1 from 100 ml of
lipoaspirate within 14 days that passed all required quality controls.
Tab. 1. Summary for quality controls

Release
parameter
Microbial
testing
Endotoxin
Mycoplasma
hTERT
Karyotyping

Release
parameter

SVF
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ASCP1

10/10 passed 10/10 passed 9/9 passed
– 10/10
– 6/7 passed 7/7 passed
passed
(1 inhibition) 7/7 passed

8/8 passed
7/7 passed
7/7 passed

––

5/5 passed
7/8 [46,XX],
1 N.D.

––

Disclosure: No conflict of interest disclosed.
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Defining minimal residual disease by flow cytometry in acute
myeloid leukemia: the HARMONIZE initiative
Bücklein V.L.1, Krause S.2, Oelschlägel U.3, Köhnke T.1, Schnorfeil F.1,
Völkl S.2, Rieger M.A.4, Berg T.4, Hoffmann J.5, Brendel C.5, Hiddemann W.1,
Subklewe M.1, von Bonin M.3
Klinikum der Universität München, Department of Internal Medicine III,
München, Germany, 2University Hospital Erlangen, Department of Internal
Medicine 5, Erlangen, Germany, 3University Hospital ‘Carl Gustav Carus’,
Technical University Dresden, Department of Internal Medicine I, Dresden,
Germany, 4University Hospital Frankfurt, Department of Medicine, Hematology/
Oncology, Frankfurt am Main, Germany, 5University Hospital Marburg,
Department for Hematology, Oncology and Immunology, Marburg, Germany
1

Introduction: The identification of patients at high risk of relapse is crucial for treatment stratification in acute myeloid leukemia (AML). Persistence and reoccurrence of AML cells with aberrant phenotypes can be
assessed by flow cytometry at high sensitivities in the majority of patients.
Preliminary data shows that detection of minimal residual disease (MRD)
has adverse prognostic implications. However, common definitions of
MRD positivity are missing. Thus, the HARMONIZE initiative aims to
establish a harmonized multicenter MRD assessment in AML with prospective validation in clinical trials.
Methods: Bone marrow samples from AML patients were analyzed by
multicolor flow cytometry. Blast clearance was assessed by cytomorphology. The Kaplan-Meier estimator and log-rank test were used to analyze
survival data.
To harmonize MRD assessment, we set up guidelines for sample processing, antigen panels, data acquisition and interpretation. To establish cutoff values, we will evaluate the data for its prognostic role in prospective
clinical trials. The joint patient registry of AMLCG and SAL offers the
opportunity to subsequently validate the newly defined cut-off values.
Results: Flow MRD assessment was performed at time of aplasia following induction chemotherapy and post-induction. We stratified the patients by flow MRD status (MRDpos: >0.1% vs. MRDneg <0.1%). During
aplasia, results from 86 patients were analyzed. Of these, 46 were classified as MRDpos with a significantly shorter overall survival (p = 0.033)
compared to MRDneg patients. For the post-induction time point, 71
patients were analyzed, of which 38 were MRDpos. Whereas overall
survival did not differ for MRDpos and MRDneg patients at this time
point, relapse-free survival was significantly shorter for MRDpos patients
(p = 0.010).
To harmonize the assessments, we have established instructions for sample handling and common antigen panels. Data acquisition has been
harmonized with commercially available standardization beads. We are
currently evaluating different approaches for data processing within the
participating centers.
Conclusions: We can show that flow cytometry-based MRD assessment
offers rapid identification of high-risk AML patients. The HARMONIZE
initiative will pave the way for the application of MRD flow within clinical
trials and will allow improved treatment stratification.
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Retrospective analysis of FLAG-idarubicin and FLAGetoposide as salvage therapies in relapsed/refractory acute
myeloid leukemia
Westhus J.1, Noppeney R.1, Flaßhove M.2, Dührsen U.1, Hanoun M.1
Universitätsklinikum Essen (AöR), Klinik für Hämatologie, Essen, Germany,
Krankenhaus Düren gem. GmbH, Klinik für Hämatologie und Internistische
Onkologie, Palliativmedizin, Düren, Germany
1
2

Introduction: 15–25% of acute myeloid leukemia patients fail to achieve
complete remission (CR) because of resistance to treatment, and 40% of
CR patients will relapse within two years. Therefore, efficient and well tolerated salvage therapies are required for relapsed/refractory acute myeloid leukemia (RR-AML) patients. In this study we assessed the efficacy
and toxicity profiles of the FLAG-Ida regimen in a cohort of 132 patients.
In highly pretreated patients who are not eligible for anthracycline-based
protocols therapeutic alternatives are limited. For this particular group we
evaluated the FLAG-etoposide protocol, an anthracycline-free regimen,
in a cohort of 36 patients.
Methods: We retrospectively analyzed 168 RR-AML patients, of whom
132 had been treated with FLAG-Ida and 36 with FLAG-Eto between 1996
and 2016. Both protocols were based on fludarabine (30 mg/m²/d) and
cytarabine (2 g/m²/d) for 5d and G-CSF for 6d; while the FLAG-Ida protocol contained idarubicin (12 mg/m²/d) for 3d, the FLAG-Eto protocol
included etoposide (150 mg/m²/d) for 3d.
Results: Patients in the FLAG-Eto group showed a significantly higher
number of prior relapse therapies (median 1 [0–2] vs. 0 [0–1], p < 0.0001)
and prior stem cell transplantations (44% vs. 5%, p < 0.0001), which prohibits a direct comparison of both treatment protocols in this study. While
patients treated with FLAG-Ida reached a CR/CRi rate of 56% (72/129)
with a median overall survival of 15 months, 40% (14/35) of FLAG-Eto
patients achieved CR/CRi with a median overall survival of 6 months. The
median disease-free survival for CR/CRi-patients was not reached in the
FLAG-Ida group and was 8 months in the FLAG-Eto group. The median
duration of neutropenia as well as the number of red blood cell and platelet transfusions did not show significant differences between the groups.
Severe infections and ≥ grade 3 nephro-/ hepato-/ cardiotoxicity rarely
occurred in either of the therapy groups. The mortality rate on d30 was
9% and 8%, and on d60 16% and 17% in the FLAG-Ida and FLAG-Eto
group, respectively.
Conclusion: Our results are based on one of the largest cohorts of patients
with RR-AML studied so far. They confirm a high efficacy with tolerable
toxicity for FLAG-Ida. In highly pretreated RR-AML patients, FLAG-Eto
showed considerable antileukemic activity with moderate toxicity, making it a promising salvage regimen for RR-AML patients who are not eligible for anthracycline-based protocols.
Disclosure: No conflict of interest disclosed.

Disclosure: No conflict of interest disclosed.
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Assessment of residual disease in AML after induction
chemotherapy by adding iFISH to routine cytomorphology

Intensive vs non-intensive chemotherapy vs best supportive
care in elderly patients with first diagnosis of acute myeloid
leukemia (AML)

Mohr B.1, Oelschlägel U.1, Kramer M.1, Kroschinsky F.1, von Bonin M.1,
Middeke M.1, Serve H.2, Müller-Tidow C.3, Schäfer-Eckart K.4, Hänel M.5,
Einsele H.6, Griesshammer M.7, Kaiser U.8, Berdel W.9, Kaufmann M.10,
Ehninger G.1, Bornhäuser M.1, Röllig C.1, Stölzel F.1, SAL
Universitätsklinikum Carl Gustav Carus, Medizinische Klinik und Poliklinik 1,
Dresden, Germany, 2Universitätsklinikum Frankfurt, Medizinische Klinik II,
Frankfurt, Germany, 3Universitätsklinikum Heidelberg, Medizinische Klinik
V, Heidelberg, Germany, 4Städtisches Klinikum Nürnberg, Klinik für Innere
Medizin 5, Nürnberg, Germany, 5Klinikum Chemnitz, Innere Medizin III,
Chemnitz, Germany, 6Universitätsklinikum Würzburg, Medizinische Klinik
und Poliklinik II, Würzburg, Germany, 7Universitätsklinik für Hämatologie,
Onkologie, Gerinnungsstörungen und Palliativmedizin, Johannes Wesling
Klinikum Minden, Minden, Germany, 8St. Bernward Krankenhaus Hildesheim,
Klinik für Hämatologie, Onkologie und Immunologie - der Medizinischen Klinik
II, Hildesheim, Germany, 9Universitätsklinikum Münster, Medizinische Klinik
A, Münster, Germany, 10Robert-Bosch-Krankenhaus Stuttgart, Hämatologie,
Onkologie und Palliativmedizin, Stuttgart, Germany
1

Introduction: Despite achieving a complete hematological remission
(CR) about 50% of adult Acute Myeloid Leukemia (AML) patients will
relapse. Therefore, assessment of residual disease (RD) to estimate relapse
risk is of great interest. Here, we focused on the day-15-bone marrow aspiration after intensive induction chemotherapy using interphase fluorescence in-situ hybridization (iFISH) on bone marrow smears in addition to
standard estimation of the blast count by cytomorphology.
Methods: The analysis had the following inclusion criteria: (1) adult AML
with at least one cytogenetic aberration at diagnosis and follow-up information, (2) availability of day-15-bone marrow smears. The term «no
RD» was only used in patients having no signs of RD concordant by bone
marrow cytomorphology as well as by iFISH. RD patients who were positive either by cytomorphology (≥5% blasts) or by iFISH, or concordant
by both methods were classified according to ELN2017 guidelines into
three different groups: cytogenetic adverse plus RD – «A+RD», cytogenetic intermediate plus RD» – «I+RD», and cytogenetic favorable plus RD
– «F+RD».
Results: The analysis included 172 patients enrolled either in the
AML2003 trial or AML registry of the SAL group who were assigned to
the following four cohorts dependent on RD state and cytogenetic abnormality: «A+RD», n = 70 patients, «I+RD», n = 64 patients, «no RD»,
n = 12 patients, and «F+RD», n = 26 patients. CR-rates in these four
groups were 73%, 88%, 92%, and 96%, p = 0.019. The median overall survival (OS) in months was 11.8 (95% 6.8-Inf), 25.6 (95% 11.1-Inf), 31.4
(95% 9.7-Inf), and not reached (95% Inf-Inf), p < 0.001. Because of the
excellent outcome of the patients with cytogenetic favorable aberrations
(t(8;21), inv(16)) despite having RD, the CBF- patients without RD were
excluded from the «no RD» group. So this group contains only patients
with adverse (2/12 patients) or intermediate cytogenetic abnormalities.
Discussion: OS and CR rate of the CBF-leukemia patients are high and
independent of the state of RD at day 15. The poor outcome associated
with adverse risk cytogenetics is underlined by this day-15-analysis. Patients with an intermediate cytogenetic risk but signs of RD at day 15 have
a similar survival as compared to patients without RD. But slower eradication of leukemic cells in these patients should be monitored with caution
since this could indicate persistence of AML cells and necessitate further
therapeutic intervention.
Disclosure: No conflict of interest disclosed.
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Introduction: To date, there exist no guidelines for therapy of patients
with AML above 65 years. The appropriate therapeutic approach was intensively discussed taking into account the co-morbidities of the geriatric
patient population, the heterogeneous AML disease biology and quality
of life aspects. Current therapeutic options for these patients include intensive chemotherapy with a cytarabine and anthracycline regimen, hypomethylating agents (decitabine and azacitidine), low-dose cytarabine,
investigational agents, and supportive care with hydroxyurea and transfusions. Here, we performed a retrospective analysis to determine the efficacy of three different types of treatment options and their effects on
survival of our elderly AML patients.
Methods: All patients with AML and age ≥65 years diagnosed between
January 2011 and August 2014 were included in our analysis. Patients
received intensive chemotherapy (AIDA, 7+3 or ICE), non-intensive
chemotherapy (azacitidine, decitabine or low-dose AraC) or best supportive care (incl. hydroxyurea). Primary endpoint was overall survival (OS).
Results: Eighty-eight patients (pat.) were found in our institutional database who fulfilled the inclusion criteria. Median age was 76 years (range
65–91 years), 50% were male. Fifty pat. (57%) were treated with intensive
chemotherapy (IT), 23 (26%) with non-intensive therapy (NIT) and 15
(17%) with best supportive care (BSC). Median OS was 7.6 months (mo)
in IT, 6.1 mo in NIT and 0.4 mo in BSC (p < 0.001). Excluding pat. treated with BSC, OS in pat. with IT and NIT was not significantly different,
p = 0.188. Pat. receiving NIT were older (77 vs 73 yrs.) and had a worse
ECOG (61% vs 30% having ECOG 2–4), whereas Sorror score and WHO
2017 prognosis score were not significantly different between the groups.
Complete remission (CR/CRi) was reached in 58% of IT and 22% in NIT,
p = 0.004.
Conclusions: Our data indicate that AML patients older than 65 years
treated with NIT had a similar OS compared to pat. receiving IT, although
they were older and had a worse performance status at diagnosis. To characterize patients who would benefit from intensive chemotherapy has to
be determined in a multivariate analysis.
Disclosure: No conflict of interest disclosed.
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A retrospective multicenter analysis of low-dose Mephalan in
relapsed or refractory acute myeloid leukemia
van Kann E.1, Röllig C.2, Schaich M.3, Parmentier S.3, Sebastian M.1,
Chromik J.1, Becker von Rose A.1, Ballo O.1, Steffen B.1, Serve H.1,
Brandts C.1, Shaid S.1, Stratmann J.A.1
Uniklinik Frankfurt, Med. Klinik II, Frankfurt, Germany, 2Uniklinik Dresden,
Dresden, Germany, 3Rems-Murr-Klinikum GmbH, Winnenden, Germany
1

Introduction: Low dose Melphalan (LD-Mel) was described as an active
and well tolerated treatment in a subgroup of patients with AML disease.
However LD-Mel was used as a front line palliative treatment in almost
all of these patients and only 2 out of 78 patients received low dose Ara-C
(LDAC) or hypomethylating agents (HMA) in advance of LD-Mel therapy. Therefore the efficacy of LD-Mel as a treatment option in relapsed or
refractory (R/R) AML is largely unknown.
Methods: We performed a retrospective multicentric data analysis on R/R
AML patients ineligible for intensive therapy or allogenic stem cell transplantation, that were treated with LD-Mel 2mg once daily (QD).
Results: A total of 24 patients (58.3% female) with a median age of 75
years (range, 58–86 years) and a median of 2 prior therapy lines (range,
1–4) including 10 patients with prior intensive chemotherapy were treated
with a median cumulative dose of 167mg LD-Mel (range, 20–622mg) for a
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mean of 119 days (range, 10–464 days). 13 patients participated in clinical
trials either before LD-Mel treatment, after or both, no patient received
allogenic stem cell transplantation. 4 out of 24 (16.7%) patients reached a
hematologic remission (CR, CRi) of which one had complete peripheral
blood count recovery (CR). 2 patients had a confirmed partial remission.
12 patients suffered from resistant disease and progressed rapidly with a
median overall survival of only 2.0 months (range, 0.7–3.7 months; 95%
CI 1.0–3.0 months).
Median overall survival in all LD-Mel treated patients (n = 3, 12.5%, still
on treatment) was 3.0 months (range, 0.7–23.1 months, 95% CI 1.1–5.0
months) and overall survival of responders (defined as CR, CRi, PR, SD)
was significantly higher than in non - responders (14.2 vs. 2.0 months,
p = 0,0001, ratio, 7.1, 95% CI, 3.0–16.7).There was a trend to inferior survival in patients with abnormal cytogenetic findings, Patients with complex karyotype had significantly worse survival than patients with minor
or no cytogenetic aberrancies. Most commonly, there were only mild side
effects in terms of hematologic toxicity.
Conclusion: LD-Mel is an active and well tolerated treatment option for
a subtype of AML patients in second line therapy and beyond. Patients
with less than 2 cytogenetic aberrations, absence of adverse molecular risk
factors and normo- or hypocellular bone marrow prior to treatment initiation might benefit the most of 2mg LD-Mel QD in an advanced disease
stage.
Disclosure: Elisabeth van Kann: No conflict of interest disclosed.
Jan Stratmann: Financing of Scientific Research: Novartis

Conclusion: Methylation changes were observed especially in the refractory non-Aza/chemotherapy as compared to the Aza/chemotherapy
treated AML patients. Transcription factor binding motifs with abnormal
methylation were particularly found in transcription factors previously
associated with cancer and AML. DNA hypermethylation was more common in patients after chemotherapy alone as compared to Aza/chemotherapy. Findings suggest that Aza/chemotherapy treatment correlates
stronger with hypomethylation than chemotherapy alone. We propose
that DNA methylation of specific transcription factor binding motifs may
be linked to therapy resistance.
Disclosure: No conflict of interest disclosed.
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Epidemiological, genetic and clinical characterization of
newly diagnosed acute myeloid leukemia based on an
academic population-based registry study (AMLSG BiO)
(NCT01252485).
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CpG-methylation changes associated with resistance to
induction chemotherapy in acute myeloid leukemia patients
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Universitätsklinikum Halle (Saale), Universitätsklinik und Poliklinik für Innere
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Background: Acute myeloid leukemia (AML) is a heterogeneous disease
associated with epigenetic alterations that can be targeted successfully with
demethylating agents. In this study we analyze the methylation changes of
transcription factors binding motifs after unsuccessful treatment with or
without azacytidine(Aza) followed by induction chemotherapy.
Methods: Twenty refractory patients from the AML-AZA trial of the
Study Alliance Leukemia receiving Aza followed by induction chemotherapy(n = 16/105) or chemotherapy alone(n = 4/109) were selected to
perform genome wide DNA methylation analyzes using a 450K Illumina
array(Illumina, San Diego, USA) before and on day 15 after therapy start.
Methylation changes from day 0 to 15 corrected for percentage of blasts
were identified and motifs detected using the Homer software(Salk institute, San Diego, USA). Methylation variation was analyzed according to
treatment with Aza/chemotherapy or chemotherapy only.
Results: In the Aza/chemotherapy group, a total of 389 differentially methylated regions (DMRs), most of them single CpGs, were identified, 176 of
which were hypermethylated and 213 hypomethylated. The most highly represented hypermethylated loci were associated with INSM1(p = 1
e-17, 6.25% of 176 DMRs), KLF13(p = 1e-14, 7.95%), HIC2(p = 1e-11,
5.11%), while those most commonly hypomethylated were associated with NRF1(p = 1e-15, 2.82% of 213), MYB(p = 1e-14, 3.76%) and
STAT1(p = 1e-14, 1.88%). The chemotherapy only group yielded 7181
DMRs, 5752 hypermethylated and 1429 hypomethylated. The loci most
commonly hypermethylated in these patients were associated with EHF(ETS)(p = 1e-226, 32.79% of 5752), CEBPE(p = 1e-90, 10.34%), and
Jun-AP1(p = 1e-45, 6.10%), while those most commonly hypomethylated
were associated with RUNX1(p = 1e-24, 28.34% of 1429), TCF4(p = 1e21, 8.40%) and SMAD3(p = 1e-17, 1.05%).

Abstracts

Introduction: In patients with acute myeloid leukemia (AML) the introduction of molecular genetic testing resulted in refined classification
and treatment strategies. Survival expectations of patients with AML improved over the past decades. However, in older AML patients only little
or no progress has been achieved. We aimed to describe genetic in relation
to clinical characteristics of AML patients according to age-groups based
on an academic population-based registry.
Method: Adult patients with newly diagnosed AML at 63 centers in
Germany and Austria were registered within the AMLSG-BiO registry
(NCT01252485). Between 01.01.2012 and 31.12.2014 data of 3,525 patients with AML (45% women) were collected. Descriptive analysis of genetic and clinical characteristics as well as multinomial logistic regression
models to identify determinants of therapy decision were applied.
Results: Median age was 65 (range 18–94) years. The comparison of
age-specific AML incidence rates with epidemiological cancer registries (SEER, Saarland (2006–2010); Bavaria (2010–2012) and North
Rhine-Westphalia) revealed excellent coverage in patients <70 years and
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good coverage up to the age of 80 years. Overall about one third of expected newly diagnosed AML cases in Germany and Austria are represented
in the AMLSG BiO registry. The distribution of European LeukemiaNet
2010 risk categorization was 20% favorable, 31% intermediate-1, 28% intermediate-2 and 21% adverse. With increasing age the relative but not
the absolute prevalence of patients with ELN-2010 favorable and intermediate-1 risk (p < 0.001), with activating FLT3 mutations (p < 0.001), with
ECOG performance status <2 (p < 0.001) and with HCT-CI comorbidity
index < 3 (p < 0.001) decreased. Regarding treatment intensity, obesity
and ELN-2010 favorable-risk were associated with an intensive treatment
approach whereas ELN-2010 adverse-risk, higher age and comorbidity
score >0 with a non-intensive treatment approach or best supportive care.
Conclusion: The academic AMLSG-BiO registry provides reliable population-based distributions of genetic, clinical and treatment characteristics according to age.
Disclosure: Gabriele Nagel: No conflict of interest disclosed.
R Schlenk: Advisory Role: Daiichi Sankyo, Novartis, Pfizer; Expert Testimony:
Novartis, Pfizer, Amgen, AtraZeneca, PharmaMar; Other Financial Relationships:
Speakers bureau: Novartis, Pfizer
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Treatment of AML patients with Azacitidine (Vidaza®) in a
routine care setting in Germany: data from an unplanned
interim subgroup analysis of the non-interventional
observational study on treatment patterns with VIDAZA®
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Introduction: Approval of azacitidine (AZA) in AML is based on two
prospective randomized studies, one of which included patients with
20–30% blasts, the other with >30% blasts. Both showed prolonged overall survial (OS). In this unplanned interim analysis we present data for
AML pts treated within a prospective non-interventional multicenter trial
(phase 4) in Germany. The aim of the study was to collect data on the
clinical usage of AZA in the real world setting.
Methods: At the time of data cutoff (15/03/2017) enrollment was closed.
In total 668 pts were recruited at 72 German sites from 6/2010 to 7/2015
and observed for a maximum of 12 months with an optional additional
year of follow-up. A comprehensive set of data on demography, disease
characteristics, AZA treatment regimen (incl. dosage and duration), reasons for discontinuation and other factors was collected and analyzed.
Survival data were estimated according to Kaplan-Meier method.
Results: At the time of this analysis, 113 newly diagnosed AML pts were
evaluable. The majority of pts was elderly (median age of 76 years [range
53–94]) with a median bone morrow blast count of 25.0% (range 10–90)
and treated with the approved schedule for 7 days (81.4%). Overall response rate (CR, CR-BM, PR or HI) was 34.5% (n = 39). Additional 23.9%
(n = 27) achieved stable disease (SD) while in 41.6% (n = 47) no response
assessment data were available. 12 pts (10.6%) achieved a complete or
partial cytogenetic response. One-year survival rate for all pts was 47.8%
(95%CI; 38.1–57.4). Median OS was 12.2 months (mo). Responding pts
and those with SD had a higher 1-year survival rate and a longer median
OS than non-responders (71.8%/55.6% vs 23.4%; 24.7 mo/13.9 mo vs. 4.7
mo). Main reasons for discontinuation of treatment were death (31.8%,
n = 28), progressive disease (18.2%, n = 16), and multiple reasons (11.5%,
n = 13). Nearly half of the pts experienced serious adverse events (45.1%,
n = 51). The most frequently reported serious adverse events were «infections and infestations» (19.5%, n = 22), «general disorders and administration site conditions» (16.8%, n = 19) and «blood and lymphatic system
disorders» (12.4%, n = 14).
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Conclusion: This report on 113 AML pts treated with AZA in a routine
care setting in Germany supports existing evidence that AZA treatment
is effective and safe in patients with AML and is comparable to registries
from other countries such as the Austrian Registry on Hypomethylating
Agents in Myeloid Neoplasms.
Disclosure: Gabriele Prange-Krex: Financing of Scientific Research: ja
Uwe Platzbecker: Financing of Scientific Research: ja; Expert Testimony: ja
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High serum ferritin at initial diagnosis has a negative impact
on long-term survival in AML patients undergoing intensive
chemotherapy
Ihlow J.1, Gross S.1, Sick A.1, Schneider T.1, Flörcken A.1,2, Burmeister T.1,2,
Türkmen S.2,3, Arnold R.1, Dörken B.1,2, Westermann J.1,2
Charité Campus Virchow-Klinikum, Medizinische Klinik m.S. Hämatologie,
Onkologie und Tumorimmunologie, Berlin, Germany, 2Labor Berlin Charité
Vivantes GmbH, Berlin, Germany, 3Charité Campus Virchow-Klinikum, Institut für
Medizinische Genetik und Humangenetik, Berlin, Germany
1

Objective: Long-term survival of AML patients strongly depends on patient- and disease-related prognostic factors. Current classification and
risk stratification in AML are mainly based upon cytogenetic and molecular features and have recently been updated. An increasing number of molecularly-defined AML subgroups reflects new insights into AML biology.
Increased serum ferritin levels are common in hematologic malignancies.
A prognostic role of serum ferritin has mainly been reported for MDS
and in patients receiving allogeneic stem cell transplantation. However,
the prognostic role of serum ferritin levels in AML patients undergoing
intensive chemotherapy is not clearly established.
Patients and Methods: The impact of baseline serum ferritin (SF) levels
on overall survival (OS) and event-free survival (EFS) was studied in AML
patients undergoing intensive chemotherapy. Data for this study were derived from an AML database including 987 AML patients at Charité University Medical Center Berlin, Campus Virchow-Klinikum. Patients were
grouped according to their SF level at initial diagnosis of AML. Survival
analysis was performed accordingly using the Kaplan-Meier method, followed by a multivariate Cox proportional hazards model.
Results: SF at initial diagnosis of AML was available in 137 patients receiving intensive chemotherapy. Within the whole cohort, median SF level
was 769 µg/l (interquartile range 448–1345 µg/l). OS and EFS were analyzed in patients with low SF levels (≤769 µg/l) and high SF levels (>769 µg/l):
OS was 22.0 months in patients with low SF vs.11.3 months in patients
with high SF (logrank p = 0.012). EFS was 14.1 months in patients with
low SF vs. 9.9 months in patients with high SF (logrank p = 0.033). Subsequently, a multivariate analysis was performed, including established
prognostic parameters such as ECOG score, comorbidity, ELN 2008 risk
group and allogeneic stem cell transplantation, which also had a significant impact on survival in our study cohort. Within this multivariate analysis, baseline SF remained a statistically significant prognostic factor for
both OS and EFS.
Conclusion: Elevated baseline serum ferritin levels have a negative impact
on overall survival and event-free survival in AML patients undergoing
intensive chemotherapy and should therefore be considered an additional
independent prognostic parameter. Our results should be confirmed in a
larger study cohort.
Disclosure: No conflict of interest disclosed.
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Dose-reduced, interval-intensified decitabine is effective in
patients with highly dynamic acute myeloid leukemia (AML)
Schittenhelm M.M.1, Kampa-Schittenhelm K.M.1, Salih H.1,2, Kanz L.1,
Sökler M.1
Universitätsklinikum Tübingen, Medizinische Klinik und Poliklinik II, Tübingen,
Germany, 2DKTK Partnerstandort Tübingen, Tübingen, Germany
1

Hypomethylating agents are standard of care in frail AML patients unfit
for intensified therapy strategies. For decitabine (DAC), the median time
to response is more than 3 months, which may hamper therapeutic use
in highly proliferating disease. Nevertheless, we have evidence that some
patients respond promptly towards decitabine, however relapse quickly
following standard 28 day regimens of DAC 20 mg/m2/d1–5 (DAC28).
We here report four cases with dynamic disease which we successfully
treated with interval-intensified, dose-reduced cycles of DAC.
Patients (pt#1, female elderly, sAML(MDS) with monosomy 7; pt#2, male
elderly, AML NOS with IDH2 mutation; pt#3, elderly male, sAML(MPN/
OMF); pt#4, elderly male, sAML(MPN/OMF) were treated with 10 mg/
m2 decitabine for 5 days every other week (DAC14).
Responses: Pt#1 initially responded to 6 cycles of standard regimen with
DAC28. However, accelerating disease with rapidly increasing leukocytosis lead to intensification of treatment schedules to 3- and then 2-weekly regimens. Together 11 cycles were applicated, and disease control was
achieved for almost one year - however, no regeneration of thrombocytes
or neutrophils was observed. Finally, leukemia was refractory and the
patient was offered best supportive care including hydrea cytoreduction.
Pt#2 responded promptly to the first cycle DAC- but quickly accellerating
blasts with leukocytosis in week 2 forced us to intensify treatment schedules to 2-weekly regimens. Patient recovered with thrombocytes. So far 63
cycles were administered and the patient is under excellent normal general condition. Notably, disease is still present and cytologic blast count in
the peripheral blood is permanently about 40–70%. Pt#3 and 4 showed
dynamic disease with regard to rapid elevation of LDH levels - which
were promptly controlled with DAC28 for 5 cycles and then intensified
to DAC14 for another 10 cycles (pt#3) and DAC14 upfront for 10 cycles
(pt#4). Therapy was halted due to decitabine-unrelated reasons.
To summarize, we provide evidence that DAC14 is safe and effective in a
subset of AML patients, and controlled clinical evaluation is warranted.
Notably, our patients did not achieve a formal response criterion (e.g. CR)
- but obviously benefitted clinically. This observation should be taken into
account when designing clinical studies using hypomethylating agents.
Disclosure: No conflict of interest disclosed.
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Systematic longitudinal evaluation of fever in neutropenia
and infections in AML patients receiving intensive induction
and consolidation therapy
Jaramillo S.1, Schütz M.2, Klein K.3, Härter G.4, Grüner B.5, Schmelzle B.5,
Mund H.5, Döhner H.5, Schlenk R.6
Universitätsklinikum Ulm, Ulm, Germany, 2Universitätsklinikum Düsseldorf,
Düsseldorf, Germany, 3Uniklinik Bonn, Bonn, Germany, 4Praxis für Infektiologie,
Ulm, Germany, 5Universitätsklinikum Ulm, Innere Medizin 3, Ulm, Germany,
6
National Center for Tumor Diseases-Heidelberg, Heidelberg, Germany
1

Neutropenic fever (NF) is the most frequent complication in the treatment of acute myeloid leukemia (AML). Higher intensity chemotherapy is
associated with higher rates of bacterial infections. Antibiotic (AB) prophylaxis reduces the incidence of infections but could be a risk factor for
development of multi-drug-resistant (MDR) organisms.
To describe a longitudinal cohort of patients with AML across different
stages of therapy in terms of infections, pathogens and frequency of AB
resistance during the therapy cycles and to evaluate the cumulative effect
of repetitive treatment on the AB resistance.
77 patients were treated in the same institution and received an AB prophylaxis with ciprofloxacin. 77 received an induction therapy, 55 one, 22 two
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and 19 three consolidation therapies; 46 patients went on to allogeneic
hematopoietic cell transplantation (aHCT). We analyzed a total of 274
cycles. The most prevalent infection focus was central venous catheter
infection followed by pneumonia. During the first induction therapy NF
occurred in 84%, which was treated with. piperacillin/tazobactam. 41%
of the patients with persistent fever received vancomycin in addition and
58% of the patients were treated in case of persistent NF or pulmonary
atypical infiltrates with antifungals. In 44% of the episodes of NF during
first induction therapy it was possible to identify an infectious pathogen.
The rate of Gram-positive (GP) and negative (GN) bacteria was 75% and
25%. During all consolidation cycles, NF occurred in 42%. In 44% of the
episodes of NF during the consolidation therapy it was possible to identify an infectious pathogen. The proportion of GP to GN bacteria was
35% and 65%. 50% of the patients with persistent fever were switched to
carbapenem and 25% received in addition antifungal therapy. MDR were
observed in 3 patients in whom sensitive strains were identified in the
previous cycles. During aHCT the prevalence of NF was 73%. In 85% of
the episodes of NF during aHCT we identified an infectious pathogen.
The relation of GP to GN bacteria was 79% and 21%, respectively. MDR
were observed in 5 patients in whom sensitive strains were identified in
previous cycles.
Data from our study suggest that despite of quinolone prophylaxis a high
rate of NF was observed in induction therapy and after aHCT. The shift of
germ spectrum from GP to GN bacteria comparing induction and aHCT
with chemo-consolidation is linked to shorter duration of neutropenia.
Disclosure: Sonia Jaramillo: No conflict of interest disclosed.
Richard Schlenk: Employment or Leadership Position: ja; Financing of Scientific
Research: Speakers bureau: Novartis, Pfizer,; Expert Testimony: Novartis, Pfizer,
Amgen, AtraZeneca, PharmaMar; Other Financial Relationships: Advisory board:
Daiichi Sankyo, Novartis,
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Epidemiological trends in hospital cases of acute myeloic
leukemia (AML) in Germany since 2005
Wahler S.1, Müller A.2
St. Bernward GmbH, Hamburg, Germany, 2Analytic Services GmbH, München,
Germany
1

Introduction: Acute myeloid leukemia (AML) is a cancer of the myeloid
line of blood cells. It is characterized by the rapid increase of abnormal
and immature white blood cells that accumulate in the bone marrow and
suppress the production of other blood cells. AML is the most common
acute leukemia in the adult age. There are currently no exacts epidemiologic figures about AML for Germany. Incidence estimates are derived
from SEER data.
Because AML is usually primarily treated in hospital, the available
DRG-data for hospital cases were researched about possible epidemiological insights. The results should be compared with the current epidemiological estimates. AML has a distinct ICD code discriminating complete
remissions from all other states.
Methods: The reports from German DRG Institute (InEK), Statistical Office (DESTATIS) and hospital quality reports of all German hospitals for
2005–2015 were analyzed for cases of AML. The data for oncology and
other departments were compared. Statistical analysis was performed using Microsoft-Excel and Access version 2016.
Results: The number of hospital cases with main diagnosis AML, not
complete remissions, was 12,389 in 2015, a slight reduction since 2005
(13.129; –5.6%). Complete remission cases were 806 in 2015, a decrease
of 35.8% since 2005. Hospitalizations with secondary diagnosis of AML
grew by 50.5% from 2005 to 6,217 in 2015. Average age of main diagnosis
AML was 65.6 years (median 69), females slightly younger; female share
47.7%. In 456 cases the patients were less than 20 years old, 53.9% female.
AML cases accounted for 31.0% of all leukemia hospitalizations. The ICD
for failure of induction therapy of all leukemia cases was marked 1.071
times, an increase of 67.6% from 2005. In 2015 main diagnosis AML cases
were treated in 1,264 departments of 805 hospitals, thereof 63% in univer-
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sity hospitals. 442 hospitals with 3 or less cases. 71.6% of adults were in
treated in specialized departments, children only in 38.3%.
Conclusion: Hospitalizations with main diagnosis AML are quite stable
around 12,000 per year. This figure seems high, given the current incidence estimate of 2,800. Age and gender distribution differ from current
estimates. Specific utilization patterns could explain part of these discrepancies. AML patients are treated in many hospital without hematologic
qualification, highest rate in children. More exact incidence estimate of
AML needs further research, e.g. combination with registry data.
Disclosure: No conflict of interest disclosed.
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Recurring chest pain due to pleural effusion and pulmonary
infiltrates during arsenic trioxide therapy for acute
promyelocytic leukemia in absence of a differentiation
syndrome
Kutscher K., Liss B., Raghavachar A., Schmalz O.
Helios Universitätsklinikum Wuppertal, Med. Klinik 1, Wuppertal, Germany

Introduction: Pulmonary infiltrates and pleural effusions are the hallmarks of differentiation syndrome in acute promyelocytic leukemia (APL)
treated by arsenic trioxide (ATO) and all-trans-retinoic acid (ATRA).
They are caused by the release of cytokines from differentiating leukemic
cells. It is however unclear if the same symptoms could emerge as a direct
adverse effect of this medication. We present a case of recurring pulmonary infiltrates and pleural effusions during consolidation ATO treatment
for APL.
Case report: During prednisolone tapering after induction with ATRA
and ATO the patient developed severe right-sided chest pain while
breathing. Radiological examination revealed a pleural effusion and infiltrates in the right lower lobe. His symptoms ceased after therapy with
dexamethasone and antibiotics. At this time he had achieved a complete
hematologic remission in the bone marrow examination rendering a differentiation syndrome unlikely. MRD analysis by quantitative polymerase
chain reaction (qPCR) showed 0,087% PML-RARA/ABL1 transcripts.The
therapy was continued with ATO at 5 days per week for 4 weeks on/4
weeks off, and ATRA for 2 weeks on/2 weeks off. Three of four consolidation cycles of ATO (1st, 3rd, 4th) had to be interrupted due to pleural
effusion and pulmonary infiltrates accompanied by severe chest pain.
These symptoms occurred three times on the right and once on the left
side. During each episode the patient developed fever, neutrophilic leukocytosis and an elevated C-reactive protein. A pretreatment ECG showed
a normal QTcB-interval of 390ms. During the symptoms a significantly
QTcB-interval prolongation of >440ms was observed. Each episode resolved completely after administration of prednisolone and antibiotics.
As four weeks of ATO therapy were omitted during the whole treatment
period due to these complications, the fifth and last ATO consolidation
was administered under prednisolone and completed without problems.A
differentiation syndrome can be ruled out as the patient had achieved an
ongoing complete hematologic and molecular remission after the second
consolidation.
Conclusions: This case demonstrates differentiation syndrome-like
symptoms, i.e. pleural effusion and pulmonary infiltrates, occurring as a
direct side effect of ATO in absence of an actual differentiation syndrome
in a patient in complete molecular remission. The simultaneous QTcB-interval prolongation indicates the influence of ATO on other body tissues.
Disclosure: No conflict of interest disclosed.
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The impact of FLT3, NPM1, СЕВРА and TP53 gene mutations
on remission attainment and survival of patients with acute
myeloid leukemia of Gomel region of the Republic of Belarus
Kozich Z.1, Silin A.2, Martinkov V.2, Smirnova L.3
Republican Research Center for Radiation Medicine and Human Ecology,
Hematology, Gomel, Belarus, 2Republican Research Center for Radiation
Medicine and Human Ecology, Gomel, Belarus, 3Belarusian Medical Academy of
Postgraduate Education, Minsk, Belarus
1

Introduction: Attainment of remission or development of chemoresistance after the first course of induction chemotherapy depends on the
variety of factors, one of which is the presence of molecular-genetic abnormalities.
Methods: The material of research was based on the samples of 97 patients
with AML who were treated in 2009–2016 in the hematology department
in Gomel. Median age made up 54 years. M0-M4 variants of AML were
presented in the group. Induction therapy was carried out according to
standart protocols.
The method of polymerase chain reaction (PCR) and SSCP method followed by Sanger sequencing.
Results: The FLT3, NPM1, СЕВРА, TР53 mutations were detected in
55.7% of cases in the studied group of 97 patients. After the 1st course the
remission was attained in 64.9% patients, of which 54% initially had single
mutation or its combination. Patients with СЕВРА mutations attained remission more frequently 81.8% and afterwards they relapsed less (22.2%)
than the patients without those mutations. The presence of combination
of FLT3-ITD and NPM1 mutations was unfavourable predictive factor for
remission stage.
Meanwhile FLT3-ITD and NPM1 mutations left after the first course of
chemotherapy were correlated with higher frequency of relapse development and worse general survival rate.
The presence of ТР53 mutation was correlated with statistically less significant frequency of remission attainment 36.4% and general survival rate.
Out of 34 patients without remission, mutations were detected in 58.8%
patients. FLT3-ITD and NPM1 mutations were detected in 35.3% and
29.4% of patients who did not attain remission, the combination of FLT3ITD and NPM1 mutations – 23.5%, TP53 mutations were detected in
20.6%, CEBPA mutations – in 5.9% of patients only.
FLT3-ITD mutations were observed in 85.7% of cases within the patients
who did not attain remission after the first course. Within the six patients
with NPM1 mutations, they were detected in combination with FLT3-ITD
mutations. Mutations were identified in 83.3% of these patients after treatment. The median time to death within these patients was 2.5 months,
with no statistically significant differences depending on the presence of
mutations and their combination.
Conclusion: According to the results of the work performed,it was identified that the detection of mutations after the first course of chemotherapy
is not always associated with chemoresistance, which indicates the need to
study other genetic markers.
Disclosure: No conflict of interest disclosed.
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TP53-mutation is an early leukemogenic event in ALL
Chitadze G.1, Füllgrabe M.1, Neuburger S.2, Oberg H.-H.3, Kotrova M.1,
Knecht H.1, Schwarz M.1, Herrmann D.1, Trautmann H.1, Stübig T.1, Faul C.4,
Ritgen M.1, Kabelitz D.3, Gökbuget N.5, Ritter M.2, Brüggemann M.1
University Hospital Schleswig-Holstein, Campus Kiel, Department of
Hematology, Kiel, Germany, 2Sindelfingen Clinics, Department of Hematology
and Internal Oncology, Sindelfingen, Germany, 3University Hospital SchleswigHolstein, Campus Kiel, Institute of Immunology, Kiel, Germany, 4University Clinic
Tübingen, Department of Medicine II, Tübingen, Germany, 5Goethe University
Hospital and Cancer Center, Department of Medicine II, Frankfurt, Germany
1

Introduction: Alterations in the tumor suppressor gene TP53 are observed in 15–20% of patients with acute lymphoid leukemia (ALL) and
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are associated with resistance to standard treatment regimens and inferior
survival. TP53 mutations have been reported as an early leukemogenic
event in patients with acute myeloid leukemia, in ALL however, such data
are not yet available. Here we analyze the distribution of the TP53K132M
mutation in distinct hematopoietic cell populations from a 46 year old
female with a TP53 mutated B-cell precursor ALL. We quantify TP53 mutant allele burden during treatment in comparison to kinetics of classical
minimal residual disease (MRD).
Methods: MRD was monitored using real-time quantitative PCR of clonal
immune gene rearrangements and multiparameter flow cytometry (MFC)
at different time-points during induction/consolidation treatment. In parallel, TP53K132M allele burden was quantified by amplicon-based NGS and
allele-specific ddPCR. One MRD negative/TP53 positive bone marrow
follow-up sample was cell sorted using FACSAria sorter. Sorted hematopoietic compartments were analyzed for the presence of the TP53K132M
mutation using ddPCR.
Results: The patient received induction/consolidation treatment according to the GMALL 07/03 protocol and converted to MRD negativity after
consolidation I, but remained TP53K132M positive in all follow up samples
at levels between 1.5 and 3.6%. Various hematopoietic subpopulations of a
MRD negative follow-up sample were positive for TP53K132M: the common
myeloid/lymphoid progenitors (CD45dimCD34+CD38–CD13/33–CD19–),
early myeloid progenitors (CD45dimCD34+CD38+CD13/33+CD19–) and
the late myeloid compartment (monocytes and granulocytes) as well as
the early B-cell compartment (CD45dimCD34+CD19+CD10+ cells). T cells
remained negative for mutated TP53K132M.
Conclusion: Hereby, we conclude that TP53K132M may occur as a pre-leukemic event in ALL causing clonal expansions in different hematopoietic
compartments and persisting also in MRD negative follow-up samples.
Considering TP53 somatic mutations as MRD-marker requires careful interpretation, as it can also persist in pre-leukemic cells and not necessarily
reflects the ALL tumor load. The frequency and prognostic value of this
mutation pattern has to be analyzed in a larger patient cohort.

and sensitivity of the NGS and allele-specific PCR for NT5C2 mutation
identification.
Results: Expected hotspot variants R238W and R367Q in NT5C2 were
detected by NGS in serial dilutions of the positive controls up to a sensitivity of 2%. No NT5C2 mutations were identified in the matched diagnostic
and relapse samples of 60 adult T-ALL patients. Allele-specific PCR identified only 1 sample being positive for R367Q in the extended panel of 255
relapse T-ALL samples.
Discussion: In contrast to childhood T-ALL, relapse-specific NT5C2
mutations are rare in adults, indicating potential differences in biological
pathways between both groups. Resistance to 6- mercaptopurine may not
be a crucial factor contributing to relapse in adult T-ALL, and NT5C2 mutational events during treatment in adult T-ALL seemingly do not drive
the progression of T-ALL from primary disease to relapse.

Disclosure: No conflict of interest disclosed.

Introduction: Acute lymphoblastic B cell precursor leukemia (B-ALL) is
a clinically and biologically heterogeneous malignant disorder of the haematopoietic lymphatic progenitor system. Genetic aberrations are found
in approximately 75% of all newly diagnosed ALLs. A rare genetic subset is defined by the combined genetic alterations of t(14;18) and t(8;14)
or t(8;22) that results in a concurrent overexpression of both BCL2 and
MYC, which is predominantly described in DLBCLs. Only limited data
on the clinical features of de novo double hit leukemia B-ALL is available.
Methods: We performed a retrospective data analysis based on the registry of the German Multicenter Study Group for Adult Acute Lymphoblastic Leukemia (GMALL) with focus on patients with de novo B-ALL and
combined t(14;18) and t(8;14) or t(8;22) that results in an overexpression
of both BCL2 and MYC. In addition a selective search of the literature
based on the PUBMED database was performed.
Results: We identified 6 patients with de novo B-ALL and combined
translocation of the CMYC and BCL2 locus, in addition to 11 previously
published cases with cytogenetically confirmed double hit genetics. Ten
male (58.8%) and 7 female patients with a median age of 44 years (range,
15–86) presented with a median white blood cell count of 10/nl (range,
3–92/nl) and a median LDH of 2890 U/ml (range, 1080–28000 U/ml).
All but one patient showed a complex karyotype and extramedullary
manifestations at initial presentation were present in 5 patients (29.4%),
meningeal infiltration was present at initial diagnosis in 3 patients (17.6%)
and occurred during the disease in 5 additional patients (29.4%).
Five different translocation partner combinations were described, of
which immunoglobulin light and heavy chains as well as PAX5 were most
common translocation partners.
Twelve patients were treated according to standardized ALL protocols, 2
patients received B-NHL treatment approaches and BSC. A total of 2 patients received allogeneic SCT due to disease relapse. Median overall survival was only 5.0 months (95% CI, 3.0–7.0 months) and only 2 patients
were alive at data cutoff (53,3 and 127,4 months) (11.7%).
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NT5C2 mutations are rare in adults with relapsed T-ALL
Knecht H.1, Wolf S.1, Schwarz M.1, Herrmann D.1, Füllgrabe M.1,
Trautmann H.1, Hoelzer D.2, Kneba M.1, Gökbuget N.2, Brüggemann M.1
Department of Hematology, University Hospital Schleswig-Holstein, Campus
Kiel, Kiel, Germany, 2Department of Medicine II, Goethe University Hospital,
Frankfurt, Germany
1

Introduction: Relapse specific focal mutations in the cytosolic 5’-nucleotidase II gene (NT5C2) were shown to be associated with chemoresistance
to purine analogues (e.g. 6-mercaptopurine) in childhood acute lymphoblastic leukemia (ALL), in 10% of B-precursor ALL and 19% of T-ALL.
Patients with acquired mutations in NT5C2, on average, relapse early typically during the phase of maintenance therapy, where 6-mercaptopurine is
assumed to have a predominant role in treatment. Relapse specific mutations occur, if ever, only low frequent at diagnosis supporting the specific
association of NT5C2 mutations with relapsed disease. Hotspot mutations
(non-synonymous) in NT5C2 were determined in exon 9 (R238W) and
exon 13 (R367Q). To date, no data are available in terms of activating
NT5C2 mutations in relapsed adult T-ALL.
Methods: We investigated DNA of bone marrow specimens from 60 adult
patients (18–81 years of age) with relapsed/refractory T-ALL after being
treated within the German Multicenter ALL Study Group (GMALL) study
protocols and who subsequently received Nelarabine as salvage treatment.
Matched samples of diagnosis and relapse were analysed.
Amplicon-based targeted next generation sequencing (NGS) of exonic
regions in NT5C2 was performed (Illumina MiSeq) to screen for NT5C2
mutations. Furthermore analysis of the most common hotspot mutations
in exon 9 (R238W) and 13 (R367Q) were done using allele-specific PCR
in an extended cohort of 255 relapsed adult T-ALL. Positive controls, harboring R238W and R367Q mutations, were used to analyse the reliability
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De novo double hit precursor B – lymphoblastic leukemia
is a rare disease with aggressive nature and unfavourable
outcome: a retrospective study based on data of the German
GMALL study group
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Rieder H.6, Steffen B.1
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Conclusion: Double hit precursor B cell lymphoblastic leukemia is a rare
disease subset with an aggressive clinical behavior and a high frequency
of extramedullary and meningeal manifestations either at initial presentation or during the course of disease and short overall survival.
Disclosure: No conflict of interest disclosed.
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TET1 plays an oncogenic role via maintenance of
5-hydroxymethylome in T-ALL and can be antagonized by the
PARP inhibitor olaparib
Bamezai S.1, Sahin D.1, Ciccarone F.2, Fischbein E.1, Mohr F.1, Mulaw M.A.1,
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Padova, Department of Women’s and Children’s Health, Padova, Italy,
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Recently discovered 5-hydroxymethylcytosine (5hmC) marks are involved in the DNA demethylation process, which is generally associated
with activation of gene expression. The TET1 enzyme catalyzes the oxidation of 5-methylcytosine (5mC) into 5hmC and plays a key role in active
DNA demethylation and regulation of gene expression. The expression
of TET1 is reduced in solid cancers and also in B-cell malignancies and
TET1 has been shown to play a tumor suppressor function in these types
of cancers. However, its roles in T-ALL is yet unknown. Using quantitative
real time (qRT)-PCR we now demonstrate that T-ALL is characterized
by high and aberrant expression of TET1: qRTPCR revealed that TET1
was significantly higher expressed in all human T-ALL cell lines and 95%
of primary T-ALL patients compared to B-ALL cell lines, other primary
leukemia types and healthy T-cells. This was further confirmed by cDNA
microarray analysis on larger cohort of primary leukemia patient samples.
Knockdown (KD) of TET1 using shRNAs in human T-ALL cell lines adversely affected their cell growth and clonogenicity in vitro, and significantly reduced their leukemic engraftment potential in NSG mice. Global
analysis of 5hmC and 5mC marks using hMeDIP-seq and MeDIP-seq performed on TET1 depleted JURKAT cells revealed lower global 5hmC levels and increased 5mC levels (n = 2). Promoters (-5kbTSS) demonstrating
loss of 5hmC or gain of 5mC marks belonged to gene families involved
in DNA repair, cell cycle, T-cell development, Cancer and Wnt signaling.
Changes in promoter 5hmC/5mC marks were paralleled by changes in
expression of DNA repair and T-cell associated genes as measured by
RNA-Seq, and protein levels as measured by western blot. KD of TET1 in
T-ALL cell lines induced DNA damage and cell cycle arrest in the G2M
phase. Aberrant expression of TET1 could be reverted by Olaparib, an
inhibitor of the DNA repair enzyme PARP, which induced a reduction
of euchromatic marks on the TET1 promoter accompanied by decrease
in TET1 mRNA and protein levels and global reduction of 5-hmC levels
in T-ALL cell lines. Olaparib treatment adversely affected clonogenicity
and leukemic engraftment potential of T-ALL cell lines in NSG mice. In
conclusion, these data demonstrate for the first time that TET1 plays an
important oncogenic role in T-ALL. We also identify PARPs as upstream
regulators of TET1 in T-ALL, opening the way to antagonize TET1 pharmacologically in this poor prognosis leukemia.
Disclosure: No conflict of interest disclosed.
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Significance of pre-leukemic stem cells in clonal evolution of
acute myeloid leukemia
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Cancer, Heidelberg, Germany, 3Heidelberg Institute for Stem Cell Technology
and Experimental Medicine (HI-STEM gGmbH), Heidelberg, Germany, 4European
Molecular Biology Laboratory, Heidelberg, Germany
1

Hematopoietic Stem Cells (HSC) isolated from patients with acute myeloid
leukemia (AML) have been shown to carry leukemia-specific mutations
leading to the concept of «pre-leukemic HSC». In order to understand
the evolution from multi-potent pre-leukemic HSC to fully transformed
AML, an accurate molecular comparison of patient matched HSC and
leukemic cells is essential. In this context we have shown that functionally
normal HSC can be separated from a subgroup of AML patients using
the surface marker combination CD34+CD38– and high ALDH enzyme
activity (CD34+CD38–ALDH+). To understand the role of «pre-leukemic
HSC» in AML evolution and relapse initiation we performed whole exome sequencing (WES) of 12 diagnostic AML samples and the matched
germ-line controls (T cells or buccal swab). 64 Leukemia-specific mutations were identified and validated. Next, the identified mutations were
tracked in different cellular compartments (T- and B-cells) as well as in
single HSC colonies derived from diagnostic and follow-up AML samples.
This analysis showed that some AML mutations like DNMT3A and IDH1
were already detectable in T- and B-cells indicating their pre-leukemic
status. To test the functional properties of pre-leukemic HSC in vivo, we
transplanted sequenced AML samples in NOD/SCID-IL2Rγnull (NSG)
mice and analyzed human subpopulations of multi-lineage engrafted animals for the presence of leukemia-specific mutations. Analysis of multi-lineage engrafted xenografts detected leukemia-specific mutations in
human myeloid and lymphoid sub-compartments suggesting that these
animals were engrafted from functionally normal pre-leukemic HSC.
Based on the different mutational data the leukemic evolution of most
patients could be reconstructed and by analyzing colonies from single cell
HSC we were able to detect complex pre-leukemic hierarchies. In order to
understand the clinical relevance, mutations were also tracked in different
cell compartments from various remission time points and the time of
relapse. In this analysis a NRAS mutation was detectable in different cell
compartments of follow-up samples of a patient that underwent allogeneic stem cell transplantation (ASCT). Analysis of the matched relapse
sample collected 3.5 years after ASCT showed that relapse was also driven
by the same NRAS mutation suggesting that this mutation represents a
pre-leukemic mutation that confers survival advantages during therapy
and plays an essential role in relapse initiation.
Disclosure: No conflict of interest disclosed.
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Clonal heterogeneity in acute myeloid leukemia
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Eckstein V.1, Huber W.2, Ho A.D.1, Lutz C.1
University of Heidelberg, Department of Medicine V, Heidelberg,
Germany, 2European Molecular Biology Laboratory, Heidelberg, Germany,
3
Interdisciplinary Center for Scientific Computing & Institute of Applied
Mathematics, Heidelberg, Germany
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Clonal heterogeneity occurs in many cancers, including Acute Myeloid
Leukemia (AML). In cases of relapse, chemotherapy has triggered clonal selection with minor or evolved sub-clones driving relapse. For a better understanding of the mechanisms of therapy escape and relapse, it is

50

Oncol Res Treat 2017;40(suppl 3):1–82

Abstracts

CONTENTS
AUTHOR INDEX

necessary to uncover the underlying clonal architecture of AML, the extent of genetic heterogeneity and its response to therapy. We sequenced
12 AML samples and the corresponding germ line controls at the time
of diagnosis and also 4 matched relapse samples with at least 80% blasts
per sample. Whole-exome sequencing (WES) of these samples identified
more than 3000 variants. By setting distinct filtration criteria 64 leukemia
specific mutations were detected (1–18 mutations/AML). As expected, these included recurrently mutated genes like DNMT3A and IDH1.
Categorization of the identified mutations showed that these mutations
affected genes involved in various cellular processes including transcriptional regulation, cell growth and differentiation, proliferation, apoptosis/
survival signals and splicing. Empirical Bayesian clustering of all detected
variants according to their respective AF resulted in 2–5 different clusters
per AML. Based on this cluster analysis we were able to predict the founding cluster/clone. Assuming that most of the mutations are heterozygous
and considering the blast percentage at diagnosis, mutations of the biggest
clusters are present in every cancer cell and the mutations of the smaller
clusters in proportionately smaller fractions. Based on the clustering information we were able to model the potential clonal hierarchies. Using a
combinatorial approach, clonal modelling can identify which theoretically
existing clones (2n–1; n = number of clusters) were present at the time of diagnosis and in which order they evolved. Through comparison of clusters
from diagnosis and relapse clonal selection can also be detected and via
modelling the most likely clonal architectures identified. By assigning our
64 identified leukemia-specific mutations to the defined clusters we were
able to track these different clusters/clones in phenotypically distinct subpopulations and during xenotransplantations by targeted re-sequencing.
In conclusion sequencing data can be used in combination with mathematical modeling approaches to reconstruct the clonal architecture of
AML allowing estimations of the clonal complexity in different scenarios.
Disclosure: No conflict of interest disclosed.
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Optimization of CSF3R mutation detection in severe
congenital neutropenia and cyclic neutropenia patients for
routine diagnostics using next generation sequencing
Klimiankou M.1, Zeidler C.2, Mellor-Heineke S.2, Steiert I.1, Hähnel K.1,
Kanz L.1, Welte K.3, Skokowa J.1
Universitätsklinikum Tübingen, Innere Medizin II, Tübingen, Germany,
Medizinische Hochschule Hannover, SCNIR, Hannover, Germany,
3
Universitätskinderklinik Tübingen, Abteilung I, Hämatologie/Onkologie,
Tübingen, Germany
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Introduction: Congenital neutropenia (CN) is a heterogeneous pre-leukemia bone marrow failure syndrome characterized by severe neutropenia, susceptibility to bacterial infections due to maturation arrest of granulopoiesis. More than 80% of CN patients who develop AML or MDS
(CN-MDS/AML) harbour CSF3R mutations. The annual deep sequencing
of the critical region of G-CSFR allows identification of CN patients with
high risk of MDS/AML development. It remains to be evaluated which genetic subgroups of CN patients should be considered for annual screening
of CSF3R mutations.
Methods: cDNA and DNA deep sequencing of the critical region of
CFS3R reported to be mutated in CN.
Results: Using DNA deep sequencing we screened 63 CN-patients and
17 cyclic neutropenia (CyN) patients. We identified CSF3R mutations in
20.6% (13/63) of CN patients and 6% (1/17) of CyN. The frequency of
CSF3R mutations was 30% (3/10) in CN-HAX1 patients, 22.2% (8/36) in
CN-ELANE patients, 2/7 (28.5%) in genetically unclassified CN group.
We didn’t observe any acquired CSF3R mutations in CN patients (n = 10)
harbouring inherited G6PC3, JAGN1, CSF3R or digenic mutations.
Next, we performed cDNA deep sequencing of the critical region of
CSF3R. We sequenced 53 CN patients (ELANE, n = 23; HAX1, n = 14;
JAGN1, n = 2; G6PC3, n = 2; germline CSF3R, n = 1; genetically unclassified, n = 11). We identified 34,8% (8/23) of CN-ELANE, 35,7% (5/14) of
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CN-HAX1, 25% (2/8) of CyN, 27,2% (3/11) of genetically unclassified CN
patients to be positive for CSF3R mutations.
Intriguingly, among 5 CN patients with CSF3R mutations detected by
cDNA deep sequencing 3 CN patients were negative in previous DNA
deep sequencing runs. All of them were found to acquire low frequency
CSF3R mutations.
In 8 patients (1 CyN-ELANE, 3 CN-ELANE, 2 CN-HAX1 and 2 genetically unclassified CN) with acquired CSF3R mutations we compared mutant
clone frequencies in different cell types (BM MNC; BM PMN; PB MNC;
PB PMN) by means of cDNA deep sequencing. We could not prove the
advantage of the usage of BM samples over PB samples for detection of
CSF3R mutations. ANOVA analysis of CSF3R mutant allele frequencies
from BM and PB samples has showed no significant differences. Of note,
the highest CSF3R mutant allele frequencies were observed in PB PMN
samples.
Conclusions: Based on our results we would suggest cDNA deep sequencing of PB PMN for routine screening of CSF3R mutations in all patient groups (CN and CyN) regardless of mutations in ELANE and HAX1
genes.
Disclosure: No conflict of interest disclosed.
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Genome editing of primary human HSPCs generates MLL
leukemias charcterized by CD9 surface expression
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Introduction: Chromosomal rearrangements involving the Mixed Lineage Leukemia (MLL) gene occur in primary and treatment-related acute
leukemia and often confer a poor prognosis. Genome editing facilitates to
model the de novo development of human leukemias in primary human
hematopoietic stem and progenitor cells (HSPCs) through induction of
translocations. However, the very low numbers of appropriately edited
cells bearing translocations and the lack of markers for their identification
limit the feasibility to their characterization and model development.
Methods: Here we utilized transcription activator-like effector nucleases (TALENs) to generate t(9;11) chromosomal translocations encoding
MLL-AF9 and reciprocal AF9-MLL fusion products in HSPCs from human cord blood. Following enrichment of translocated cells in specific cytokine milieus, they were transplanted into immunocompromised (NSG)
mice to develop a novel mouse model of MLL rearranged leukemia.
Results: Selected cytokine combination enabled monoclonal outgrowth
and immortalization of the translocated cells, which were distinguished
by elevated MLL target gene, high surface expression of CD9, and increased colony forming ability. Subsequent transplantation into NSG mice
induced leukemia within 47 weeks with a similar disease profile that included peripheral blood blasts and splenomegaly. The blast cells displayed
a myeloid phenotype with high expression of CD9. RNA-sequencing
analysis of the resultant leukemias revealed further changes of MLL leukemia associated genes and CD9 upregulation compared to the injected
translocated cells. Strikingly, targeted exome sequencing analysis did not
depict any evidence of secondary mutations, suggesting a crucial role of
environmental factors in leukemia development.
Conclusions: Defined cytokine milieus can overcome the limitations of
obtaining homogeneous populations of initially rare translocated cells
generated by genome editing techniques in primary human cells. Moreover, CD9 is a unique surface marker protein for the detection and enrichment of MLL rearranged cells and may also serve as an option for
targeted therapy. Our genome editing approach to create MLL translocations in primary human cells models acute MLL-rearranged leukemia and
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provides an experimental platform for prospective studies of leukemia
initiation and stem cell biology in a genetic subtype of poor prognosis
leukemia.
Disclosure: No conflict of interest disclosed.
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The dioxygenase TET3 is aberrantly high expressed in acute
myeloid leukemia, promotes leukemic growth and impairs
myeloid differentiation of normal hematopoietic stem and
progenitor cells
Pulikkottil-Jose A.1, Mohr F.1, Bamezai S.1, Kohlhofer U.2, Fend L.Q.-M.2,
Holzmann K.3, Döhner K.4, Döhner H.4, Feuring-Buske M.4, Buske C.1,
Rawat V.P.S.1
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Germany, 2University Hospital of Tübingen, Institute of Pathology Tübingen,
Tübingen, Germany, 3Genomics Core Facility, University Hospital of Ulm, Ulm,
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Epigenetic aberrations play a key role in the pathophysiology of acute myeloid leukemia (AML). However, the underlying mechanisms for epigenetic perturbations in acute myeloid leukemia (AML) are poorly known.
The epigenetic regulator TET3 catalyzes the oxidation of 5-methylcytosine (5mC) into 5-hydroxymethylcytosine (5hmC) and plays an important role in gene regulation. In this study we could demonstrate that TET3
is higher expressed in human CD34+ BM cells and myeloid cells compared
to total BM cells and lymphoid cells, respectively, as assessed by qRT-PCR.
In AML patients, TET3 showed a broad range of expression (n = 80). qRTPCR analysis on primary AML leukemic cells shows that TET3 was higher
expressed in 30% of the cases in CN-AML (n = 50) and in 95% of cases
in PML-RARa+ AML (n = 21) compared to total normal BM and CD33+
myeloid cells, respectively. The AML cell lines OCI-AML3 (NPM1 mutation+), NB4 (PML-RARa+) and KASUMI-1 (AML1-ETO+) showed
higher expression of TET3 compared to other AML cell lines (EOL1,
Molm 13, MONO-MAC-6 and THP-1) (p < 0.001, n = 3). shRNA mediated knockdown (KD) of TET3 in human AML cell lines adversely affected
their cell growth (p < 0.001, n = 3) and clonogenicity (p < 0.01, n = 3) in
vitro. Furthermore, TET3 KD significantly reduced the leukemic engraftment of NB4 and OCI-AML3 in NSG mice (shRNA n = 12; scr n = 11,
p < 0.001). TET3 depletion decreased total 5hmC level in the AML cell
lines and in parallel changed expression of genes involved in regulation of
cell proliferation, MAPkinase activity and cell migration as determined by
microarray gene expression analysis. Overexpression of TET3 in AML cell
lines further enhanced their clonogenicity compared to control. Of note,
overexpression of wild-type TET3 or the TET3-CD construct, containing
only the catalytic domain (CD). inhibited cell growth of human CD34+
CB cells and impaired myeloid differentiation in the CFC assays compared
to empty vector (EV) (number of colonies EV=68± 5.7SD, TET3=23 ± 1,
TET3-CD=36 ± 10, p < 0.001, n = 3), whereas erythroid colony formation was not affected. These results were also confirmed by flow cytometry with a decrease in the number of CD11b+CD14+ myeloid cells in the
colonies (>70% reduction, n = 3). In conclusion, our data indicate that
ordered expression levels of TET3 are necessary for normal human HSC
proliferation and differentiation. The growth and engraftment potential of
AML cells are depending on high TET3 expression levels.
Disclosure: No conflict of interest disclosed.
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Inhibition of the JAK/STAT pathway: a novel approach in the
treatment of acute myeloid leukemia
Habbel J., Arnold L., Dührsen U., Hanoun M.
Universitätsklinikum Essen, Klinik für Hämatologie, Essen, Germany

The bone marrow (BM) niche is essential for the regulation of hematopoietic stem cells and plays a pivotal role in leukemogenesis. Uncovering
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the underlying mechanisms opens the window for niche-targeted therapies eradicating leukemic stem cells. Analysis of BM extracellular fluids of
acute myeloid leukemia (AML) patients revealed an aberrant production
of inflammatory signals that in fact proved to promote leukemia proliferation in a dose- and cell type specific manner. As inflammation is mediated
through the JAK/STAT pathway we evaluated the anti-leukemic efficacy
of INCB18424, a selective JAK1/2 inhibitor.
Treatment of a number of different AML cell lines and primary human
AML cells (n = 19) resulted in a significant decrease in AML cell growth
(48% reduction for primary AML cells), while sparing healthy hematopoiesis. To distinguish between cell-autonomous and microenvironment-mediated anti-leukemic effects, we applied a co-culture system with
MS-5 or HS-5 stroma cells. Strikingly, treatment with INCB18424 resulted
in an even stronger anti-leukemic effect, indicating its efficacy to overcome the stromal support for AML progression.
The cell-autonomous anti-leukemic effects of INCB18424 are mediated
through an inhibition of cell proliferation and induction of apoptosis as
assessed by BrdU and Annexin assays. Furthermore, steady state STAT3
phosphorylation, as assessed by PhosphoFlow, is significantly increased
in primary human AML cells as compared to healthy hematopoietic cells.
Co-culture experiments revealed a microenvironment-mediated induction of STAT3 phosphorylation in leukemic blasts (1.6-fold increase)
which was not observed in healthy hematopoietic cells and again could
be efficiently diminished by INCB18424. Further, stroma cells induced a
1.9-fold increase in reactive oxygen species (ROS) in human AML cells
(n = 9), while inhibition of NADPH oxidase-mediated ROS activity resulted in a significant decrease in AML cell growth. Finally treatment with
INCB18424 efficiently inhibits ROS activity in co-cultured AML cells.
In summary, our data identify that AML cells remodel the hematopoietic
stem cell niche into a pro-inflammatory microenvironment which promotes AML progression. Treatment with INCB18424 shows both strong
cell-autonomous and non-cell-autonomous effects in AML, which disrupts the crosstalk of AML cells with its microenvironment, finally leading to striking anti-leukemic effects while sparing healthy hematopoiesis.
Disclosure: No conflict of interest disclosed.
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Introduction: Cross-talk between hematopoietic stem cells (HSC) and
mesenchymal stromal cells (MSC) in the bone marrow niche is crucial for
maintenance of hematopoiesis. In acute myeloid leukemia (AML), normal
hematopoiesis is impaired and the bone marrow (BM) niche is re-modulated by leukemic cells. Cross-talk mediated by transfer of specific extracellular vesicles (EVs) containing lipids, proteins or RNA may induce
functional changes in recipient cells and contribute to leukemogenesis and
establishment of a leukemic niche. We aimed to characterize and functionally assess EVs from AML patients in comparison to healthy controls.
Methods: EVs were isolated by successive centrifugation at increasing
speed and the ExoEasy Kit (Qiagen) from serum of newly diagnosed AML
patients (n = 12) or healthy donors (n = 10) and from conditioned media
from mononuclear cells (MNC) isolated from AML BM (n = 20) or BM
of healthy age-matched controls (n = 10). EVs were analyzed by nanoparticle tracking analysis (NTA), transmission electron microscopy (TEM),
immunoblotting and flow cytometry.
Results: Purity of isolated EVs was proven by TEM and immunoblotting
for markers enriched (CD63, CD81 and HSP70) or absent (cytochrome c,
calnexin, GAPDH, ß-actin) in EVs. NTA analysis showed no difference
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in EV number released by AML cells compared to healthy cells. However,
EVs from AML serum were significantly larger than EVs from healthy
serum controls (127–153 nm vs. 135–174 nm, respectively, p < 0.0005).
Flow cytometry of EVs fixed to 3.8 µm latex beads incubated with florescence-coupled antibodies showed significant immunophenotypic
differences between AML and healthy EVs. MSC were incubated with
AML-derived or healthy donor EVs for 24h, followed by scratching of the
stromal layer. Quantifying open wound area showed a higher rate of motility and proliferation in the AML-derived EV-treated MSC compared to
healthy donor EV-treated MSC. Co-culture revealed impaired clonogenic
capacity of healthy HSC after treatment with AML-derived EVs. In depth
analysis of EV cargo by proteomics and transcriptome analysis is ongoing.
Conclusion: EVs from AML show phenotypic and functional differences compared to EVs from healthy controls. Treatment of MSC with
AML-derived EVs affected motility and proliferation of MSC, suggesting
functional consequences of EV transfer to MSC. Further analyses of bone
marrow niche modulation and consequences to normal hematopoieis by
AML-derived EVs are ongoing.
Disclosure: No conflict of interest disclosed.
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Increase of DNA damage and alteration of the DNA damage
response in hematopoietic cells in myelodysplastic syndromes
and acute myeloid leukemias
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Increased DNA damage and alteration of the DNA damage response
(DDR) are critical features of genetic instability presumably implicated
in pathogenesis of myelodysplastic syndromes (MDS) and acute myeloid
leukemias (AML). We used immunofluorescence staining of γH2AX and
53BP1 for analyzing DNA double-strand breaks (DSB) in MDS and AML
cell lines, in CD34+ selected cells of normal and MDS bone marrow (including three cases of chronic myelomonocytic leukemias) and in blasts
of AML bone marrow. In addition, we screened for activation of the DDR
by immunoblotting of p-ATM, p-ATR, p-CHK1, p-CHK2 and p-TP53.
As compared to γH2AX foci levels in normal bone marrow samples (0.2
focus per CD34+ cell ± 0.0; mean ± standard error of mean), increased
levels of γH2AX foci were detected in 16/16 MDS bone marrow samples
(2.8 foci per CD34+ cell ± 0.5), 18/18 AML bone marrow samples (5.5
foci per blast ± 0.5), 1/1 MDS cell line (6.4 foci per cell) and 6/6 AML cell
lines (12.0 foci per cell ± 0.6). γH2AX and 53BP1 co-localized in all tested
samples forming diffuse, clustered and marginal patterns. Further, DDR
proteins were expressed heterogeneously suggesting impairment of the
DDR. In summary, our results provide evidence for a continuous increase
of DSB across the spectrum from MDS to AML in conjunction with an
impaired DDR. Co-localization of γH2AX and 53BP1 indicates promotion of (in)effective nonhomologous end-joining repair mechanisms at
sites of DSB. Moreover, γH2AX/53BP1 foci distribution presumably reveals a non-random spatial organization of the genome in MDS and AML.
Disclosure: No conflict of interest disclosed.

Abstracts

P218

Treatment with arsenic trioxide and granulocyte colonystimulating factor inhibits acute myeloid leukemia cell growth
through induction of AQP9 expression
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Despite the good progress in acute myeloid leukemia (AML) therapy over
the last years, the prognosis for AML patients is still relatively poor. Due
to the strong heterogeneity among its various forms, AML treatment is
overall difficult. To overcome the limitations of standard therapies, we undertook a new therapeutic approach with the combination of two already
approved drugs, arsenic trioxide (ATO) and granulocyte-colony stimulating factor (G-CSF). Recently, it has been shown that the human aquaglyceroporin 9 (AQP9) is the main transporter of arsenic-uptake and that the
ATO sensitivity of leukemic cells correlates with their AQP9 expression.
We found that G-CSF induces AQP9 expression in hematopoietic cells
of healthy individuals and AML cell lines. Using this AQP9 upregulating effect of G-CSF and the accompanying increased ATO sensitivity for
AML cells, we observed cell growth inhibition and elevated apoptosis of
U-937 and Kasumi-1 cells in vitro and in xenograft mouse model in vivo.
Furthermore, using CRISPR-Cas 9-mediated gene editing, we generated
AQP9 knockout U-937 and Kasumi-1 cell lines to evaluate whether the
increased toxicity of the drug combination is a consequence of the G-CSF
induced AQP9 upregulation. With this new therapeutic approach, we
demonstrated that the synergistic antileukemic effect of ATO and G-CSF
might be a good promising alternative to standard therapies for AML.
Disclosure: No conflict of interest disclosed.
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Oncometabolite D-2HG impacts both metabolism and
function of T cells
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Oncometabolic 2-hydroxyglutarate (2HG) was found to be produced and
secreted by numerous tumor entities (both solid and hematological) due
to either isocitrate dehydrogenase (IDH) mutations or c-myc overexpression. It was shown to influence proliferation, differentiation, metabolism
and function of the tumor cells by several mechanisms including redox
and epigenetic remodeling as well as competitive inhibition of α-ketoglutarate dependent enzymes thereby driving tumorigenesis/leukemogenesis. Its high abundance is generally associated with poor prognosis for
patients. However, no studies were published so far in order to evaluate
effects of exogenous 2HG on patients’ immune cells and the putative influence on immune escape mechanisms. Therefore, we aimed to elucidate
if and how exogenous D-2HG impacts T cells using different metabolic
and functional analysis.
We show here for the first time D-2HG induced metabolic alterations
in healthy T cells resulting in increased glucose consumption, increased
mitochondrial respiration, decreased glycolysis and an increase in TCA
cycle intermediates together with decreased gene expression of LDHA
and PDK1. Furthermore, an increase in mTOR activation as well as HIF1α destabilization with consequential Th17 reduction could be observed.
This is mirrored by increased levels of 2HG and reduced levels of IL-17
and Rorγ(t) in AML patient derived T cells underlining the clinical relevance.
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Taken together, tumor-derived D-2HG might not only be of relevance for
the tumor itself but also provide a mechanism to induce alterations in the
patient’s immune system further enhancing tumor growth/survival.
Disclosure: No conflict of interest disclosed.
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NPM1c alters FLT3-D835Y localization and signaling to induce
an aggressive MPN in mice
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Activating mutations in FLT3 and NPM1 are the most common alterations in AML and frequently coincidental. The NPM1 mutation (NPM1c)
dislocates the protein to the cytoplasm due to a disruption of the nuclear
localization signal. In FLT3, two types of mutations are present: Tandem
duplications of the juxtamembraneous domain (ITD) and point mutations of the tyrosine kinase domain (TKD). In murine models, both NPM1c and FLT3-ITD induce an MPN, while FLT3-TKD expression alone is
not sufficient to cause a myeloid disease in mice. Co-expression of NPM1c
and FLT3-ITD rapidly induces an AML in C57Bl/6 mice. In the present
study, we investigated the impact of co-expression of NPM1c with the
TKD mutation FLT3-D835Y.
For this purpose, a heterozygous conditional Npm1c knockin mouse
model was used. Bone marrow cells from these mice were harvested, retrovirally infected with the MiG-Flt3-D835Y vector and injected into lethally irradiated C57Bl/6 wt mice.
Strikingly, Flt3-D835Y+ Npm1c+ mice rapidly developed an MPN with
a median latency of 33 days, whereas Flt3-D835Y+ Npm1 wt mice did
not develop a leukemic disease. To investigate the underlying mechanism
leading to MPN induction in Flt3-D835Y+ Npm1c+ mice, we analyzed the
activation of STAT pathways in primary splenocytes of moribund mice.
Interestingly, we were able to detect a profound activation of STAT5, but
not STAT3 in murine Flt3-D835Y+ Npm1c+ cells. Furthermore, immunofluorescence and flow cytometry analyses revealed a mislocalization
of FLT3-TKD to the endoplasmic reticulum in NPM1c+ cells similar to
FLT3-ITD. In contrast, in cells lacking NPM1c FLT3-D835Y is only expressed as a highly glycosylated 150 kDa form at the cell surface.
In the present study, we could demonstrate that co-expression of Npm1c
and Flt3-D835Y induces a rapid-onset MPN in C57Bl/6 mice. Surprisingly, the presence of NPM1c also alters the cellular localization of FLT3TKD, and thereby leads to STAT5 activation by FLT3-D835Y. Thus, we
were able to show that the NPM1c mutation shifts the signaling properties
of FLT3-TKD towards those of the FLT3-ITD mutation, which may explain its occurrence in myeloid disorders.
Disclosure: No conflict of interest disclosed.
P221

ABR, a novel inducer of transcription factor C/EBPα,
contributes to myeloid differentiation and is a favorable
prognostic factor in acute myeloid leukemia
Namasu C.Y.
University Hospital Leipzig, Leipzig, Germany

Introduction: Active BCR related (ABR) protein is closely homologous to
BCR, which acts as a tumor suppressor in leukemia. Repression of ABR
expression has been reported in t(8;21) acute myeloid leukemia (AML).
However, the specific function of ABR in myeloid differentiation or AML
has not been studied yet.
Methods: We utilized acute myeloid leukemia U937 cell line, mouse bone
marrow cells and human bone marrow cells from patients with acute myeloid leukemia. Cell differentiation was assessed by flow cytometry. For
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measuring apoptosis in ABR overexpressing cells, we manipulated U937
cells by lentiviral infection and performed Annexin V staining. RNA detection was performed by quantitative real-time PCR. Protein detection
was performed by immunoblot analyses. Transfections of constructs pEYFP-ABR, ABR siRNA or in U937 cells were performed via electroporation. Gene expression data for AML patients from The Cancer Genome
Atlas (TCGA) were downloaded from the TCGA website (https://tcga-data.nci.nih.gov/tcga/).
Results: Our results show downregulation of ABR in AML patients from
different karyotypes. A block of ABR prevents myeloid differentiation and
leads to repression of the myeloid transcription factor C/EBPα, a major
regulator of myeloid differentiation and functionally impaired in leukemia. Conversely, stable overexpression of ABR enhances myeloid differentiation. Inactivation of the known ABR target RAC1 by treatment with
the RAC1 inhibitor NSC23766 resulted in an increased expression of C/
EBPα. We found a highly significant expression correlation of ABR and
CEBPA in the entire cytogenetic favorable group (n = 32) from the TCGA
data set. Finally, AML patients with high ABR expression at diagnosis
showed a significant longer overall survival and patients who respond to
azacitidine therapy showed a significant higher ABR expression.
Conclusions: This is the first report showing that ABR expression plays a
critical role in both myelopoiesis and AML. Our data indicate the tumor
suppressor potential of ABR and underline its potential role in leukemia
therapeutic strategies.
Disclosure: No conflict of interest disclosed.
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Inflammation and cell death controls AML development,
phenotype and outcome
Jost P.J.1, Yabal M.1, Höckendorf U.2
Klinikum rechts der Isar, TU München, III. Medizinische Klinik, München,
Germany, 2Klinikum rechts der Isar, TU München, München, Germany
1

The inhibition of cellular differentiation and the failure to induce cell death
important milestones for leukemia development. The appearance of blast
cells in acute myeloid neoplasms exemplifies this developmental blockade. We identified RIPK3-dependent cell death as critical leukemia-suppressive mechanism mediated by cell death and cellular differentiation
facilitated by the paracrine and autocrine secretion of IL-1b. To study the
contribution of necroptotic cell death to leukemic stem cell integrity, we
characterized the role of MLKL in leukemogenesis. Using murine bone
marrow transplantation models of Mlkl–/–, Ripk3–/– and Tnfr1/2–/–
mice, we found that leukemic stem cells require MLKL for coordinated
differentiation, which was illustrated by the accumulation of immature
progenitors in Mlkl–/– leukemia. Mlkl–/– leukemic cells were unable to
release IL-1b as the prime cytokine that drives myeloid differentiation.
However, the induction of cell death, which was mediated by the activation of TNF-R1/2, was independent of MLKL suggesting non-necroptotic
forms of cell death. The functional relevance of MLKL during human leukemogenesis was supported by gene expression data from primary human patient data sets obtained from de novo AML patients. In summary,
MLKL controls an IL-1b-mediated differentiation program in leukemic
stem cells without affecting cellular survival in this cellular subset.
Disclosure: No conflict of interest disclosed.
P223

Dronabinol induces neutrophilic differentiation comparable
to all-trans retinoic acid (ATRA) in native acute promyelocytic
leukemia (APL)
Haeusser L., Schittenhelm M., Vogel W., Kanz L., Kampa-Schittenhelm K.
Universitätsklinikum Tübingen, Medizinische Klinik und Poliklinik II, Tübingen,
Germany

Dronabinol, the natural (−)-Δ9-Tetrahydrocannabinol, has growth-inhibiting antitumor efficacy – including acute leukemia. Further, we have
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recently shown that dronabinol overcomes the differentiation blockage in
vitro as well as in a patient with secondary MDS-related AML in vivo.
Preliminary data links the maturation process to O-linked β-N-acetylglucosamine transferase (OGT) activity (Kampa-Schittenhelm, DGHO
2016), which is known to be involved in overriding the differentiation
block in APL.
We now provide evidence that dronabinol is capable of inducing neutrophilic differentiation in native APL patient samples comparabe to ATRA
- providing a potential new therapeutic approach in ATRA-resistant APL.
Freshly isolated native patient samples were cultured ex vivo and exposed
to dronabinol (5 and 10 µM) or ATRA (2,5 µM). Media and drug were
replaced twice weekly. Cytospins were prepared on day 7, 15 and 21 for
cytologic assessment using a standard Pappenheim stain. Additionally, the
t(15;17) positive cell lines NB4 and HL60, both well established models
for ATRA-induced differentiation, were cultured with rising concentrations of ATRA to establish ATRA-resistant cell strain models.
We now reveal in two patient samples (30y old male patient with standard risk APL, 43y old female patient with high risk APL) that ATRA as
well as dronabinol lead to comparable neutrophilic differentiation. Results
were reproduced in vitro using established cell models for ATRA-induced
differentiation. Interestingly, an additional patient sample of an elderly
female patient with MDS and impaired maturation of neutrophils with
dysplastic promyelocytic stagnation showed release of the differentiation
block with maturation to neutrophils in response to dronabinol.
To evaluate whether dronabinol retains activity in ATRA-resistant APL
cell models, NB4/HL60-ATRA-resistant cell strains were exposed to dronabinol and followed for signs of differentiation - which was seen in the
subsequent 15 and 21 day cytospins.
To summarize, these observations provide proof-of-concept for clinical
investigation of dronabinol in (ATRA-resistant) APL.
Disclosure: No conflict of interest disclosed.
P224

Engraftment of human primary AML samples is more efficient
in female NOD/SCID/IL2Rγnull recipient mice
Paczulla A.1, Müller J.1, Lengerke C.1,2
University Hospital Basel and University of Basel, Department for Biomedicine,
Basel, Switzerland, 2University Hospital Basel and University of Basel, Clinic for
Hematology, Basel, Switzerland
1

Xenotransplantation models in immunodeficient mice are commonly used to study the behavior and characteristics of human cells in vivo.
Especially in the context of hematopoiesis and leukemogenesis they remain the primary method for functional assessment of primary human
hematopoietic stem cells (HSC) and acute myeloid leukemia (AML)
biology as well as providing the best in vivo preclinical model. To date,
NSG (NOD/SCID/IL2Rγnull) mice lacking T, B and functional NK cells
remain the most common strain used for xenotransplantation of human
cells although further improved strains e.g. containing knockin of human
cytokines are under evaluation.
In 2010 Notta and colleagues published that the engraftment of human
HSCs is more efficient in female NSG recipients than male ones.
In our study, we transplanted a cohort of different AML samples and observed the same phenotype in the context of AML suggesting a general
mechanism favoring human hematopoietic engraftment in female NSG
mice. In order to further dissect the underlying mechanisms we transplanted the same AML sample into male and female NSG mice side-byside and analyzed for time-to-engraftment, leukemic burden, status of
mice, macrophage activation and cytokine levels.
Female versus male recipients showed indeed higher leukemic burden
as shown by flow cytometric analysis (85.92 ± 14.94% in female versus
28.4 ± 21.51% in male recipients, n = 20 mice per group, same time-point)
surprisingly going along with better overall general status as quantified
by well established score sheets. Analysis of murine cytokines in plasma
of transplanted mice and macrophage activation showed no significant
differences between male and female mice. This raises the hypothesis that
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estrogens might be involved in the engraftment differences which is currently under investigation.
Taken together, we show that there is a gender-specific difference in engraftment rates in NSG mice not only for healthy but also for malignant
hematopoietic cells which might seriously affect engraftment setting and
outcome and therefore detailed investigations might be helpful to further
improve transplantations and niche interactions.
Disclosure: No conflict of interest disclosed.
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Phenotypic assay using an HRas-induced zebrafish leukemia
model as a tool to identify drug candidates
Schürch C.1, Sauteur L.1, Konantz M.1, Alghisi E.1, Mione M.2, Lengerke C.1,3
Universität Basel, Department Biomedizin, Basel, Switzerland, 2University of
Trento, Centre for Integrative Biology (CIBIO), Trento, Italy, 3Universitätsspital
Basel, Basel, Switzerland
1

Ras proteins are small GTPases that play important roles in signal transduction. The most common pathway featuring Ras proteins is the Ras/
Raf/MEK/ERK pathway, which has been shown to regulate transcription
and cell cycle progression. In recent years, mutations affecting this pathway were found in more than 30% of all cancer patients and constitutive
activation of each of the three different Ras isoforms (HRas, KRas and
NRas) was associated with myeloid malignancies.
In this study, we perform a chemical screen using a FDA-approved drug
library containing approximately 1000 chemicals. As a model, a Gal4/UAS
driven transgenic zebrafish line overexpressing human oncogenic HRas
under the control of a fli.1 promoter was used (Alghisi et al. 2013). This
model is characterized by increased myelo-erythroid proliferation leading
to an expansion of the caudal hematopoietic tissue (CHT), which is the
analogue of the mammalian fetal liver. Using confocal microscopy and
image analysis, we measure the CHT expansion after incubation in the
presence or absence of chemical compounds. As a positive control we included the known MEK-inhibitor CI1040, whilst DMSO served as a negative control.
To deal with the strong variability and to select for statistically relevant
hits, we used the strictly standardized mean difference (SSMD; Zhang,
2007). Candidate compounds shall be further characterized in human
leukemic cells and xenograft models.
Disclosure: No conflict of interest disclosed.
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Suicide gene-armed measles vaccine virus for the treatment
of AML
Maurer S.1, Berchtold S.2,3, Kopp H.-G.4, Salih H.R.1,4, Lauer U.M.2,3
Clinical Collaboration Unit Translational Immunology, German Cancer
Consortium (DKTK) and German Cancer Research Center (DKFZ), Department
for Internal Medicine II, Tuebingen, Germany, 2University Hospital Tuebingen,
Department of Internal Medicine VIII, Tuebingen, Germany, 3German Cancer
Consortium (DKTK), DKFZ partner site Tuebingen, Tuebingen, Germany,
4
Eberhard Karls University, Department of Hematology and Oncology,
Tuebingen, Germany
1

Virotherapy comprises a novel therapeutic mode to selectively destroy
cancer cells, and both preclinical and clinical data have demonstrated the
activity of live replication-competent tumor-selective (oncolytic) viruses
against hematologic malignancies. We here used measles vaccine virus
(MeV) either expressing GFP (MeV-GFP) or being «armed« with super
cytosine deaminase (MeV-SCD; Berchtold et al., 2013), which converts
the prodrug 5-FC into the chemotherapeutically active compound 5-FU.
We employed three human AML cell lines and primary cells from two
AML patients that were found to be susceptible to MeV infection and investigated the ability of MeV was able to lyse the malignant cells in the
presence or absence of the prodrug 5-FC. To this end we determined
(i) the target cell density of the MeV entry-receptor CD46, (ii) infection
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rates of targeted leukemia cells, (iii) tumor cell viabilities and cell counts
as well as (iv) rates of apoptosis. Interestingly, although we found CD46
to be abundantly expressed on both, AML blasts and healthy cells within PBMC of a given patient, MeV infection was limited to the leukemic
blasts and profoundly diminished the cell number and viability of AML
cells by induction of apoptosis. While the MeV-GFP and the MeV-SCD
variant displayed comparable direct oncolytic effects in the absence of
5-FC, conversion of the prodrug 5-FC to the active thymidylate synthase
inhibitor 5-FU by MeV-SCD exerted a strong additive tumoricidal effect.
Remarkably, this was also observed in cases when leukemic cells displayed
only moderate susceptibility to the oncolytic virus and thus the respective
direct effects of oncolysis.
Together, we provide a first characterization of the combinatorial use of
MeV-SCD and 5-FC as prodrug of 5-FU in AML treatment. While targeting thymidylate synthase is a promising strategy for AML treatment,
5-FU has rarely been used clinically because of overlapping gastrointestinal and hematological toxicity with routinely used anti-leukemic drugs.
Our approach to tumor-selectively convert 5-FC to the active agent and
to combine this agent with the direct lytic effect of virotherapy may overcome these limitations and constitute a feasible method to introduce 5-FU
in AML treatment.

Cyclosporin A or corticosteroids ex vivo (and in vivo) did not influence
Treg marker expression significantly.
Conclusion: TCD with Alemtuzumab leads to an increase of CD52neg
Treg in patients with acute GVHD. These Treg showed a reduced suppressive capacity. Other markers and the suppressive capacity of CD52pos Treg
are not influenced by the conditioning regimen, CSA or steroids.
In this ongoing project we will prove further information about Treg
populations in specific tissues (gut, skin, liver) and perform transcriptom
analysis to predict patients with less functional Treg.

Disclosure: No conflict of interest disclosed.

Introduction: Allogeneic hematopoietic stem cell transplantation (alloSCT) offers patients (pts) with progressive malignant haematological diseases the only chance for cure. It was shown that gene polymorphisms
of non-HLA genes like NOD2 and TLR-4 genes had an influence on the
clinical outcome as well on the occurrence and severity of graft-versushost disease (GvHD) after alloSCT.
Patients and methods: We analyzed SNPs in Discs Large Homolog
5 (DLG5) variant 113G→A (R30Q) gene and Interleukin-23 receptor
(IL23R) gene in a cohort of alloSCT treated with HLA-matched sibling or
unrelated donors and correlate the association between these SNPs with
the risk of clinical endpoints.
Results: We have studied a total of 157 pts (and donors) who were transplanted at the University Hospital of Essen. Wild-type (WT) of DLG5
(rs1248696) was found in 110 of 157 analyzed recipient/donor pairs (70%),
a mutation (heterozygous and homozygous) of R30Q on the recipient side
in 47 of 157 (30%) recipient/donor pairs, mutation of R30Q on the donor
side in 43 of 157 (27%) donor/recipient pairs, while a mutation of R30Q
in both the recipient and donor was found in only 29 of 157 (18%) cases.
In 6 pts of 116 (5%) analyzed recipient/donor pairs we found a mutation
in DLG5 (R30Q) and a mutation in IL23R gene, respectively. Of the 157
recipients, 49 (31%) had relapsed and 64 (41%) had died. The median time
to relapse among patients who had relapsed was 29.5 months. Analysis
of DLG5 (R30Q) genotype showed a non-significant five-year estimates
for relapse were lowest in recipients with DLG5 (R30Q) mutations on the
recipient and donor side, whereas the one-year estimate for TRM and the
five-year estimate for OS were not statistically different between the various DLG5 (R30Q) genotypes. A significant lower 100-days cumulative
incidence (CI) of severe acute GvHD was observed in wild-type DLG5
[WT, CI=0.22 ± 0.04 versus mutations, CI=0.50 ± 0.11; p < 0.015] on both
recipient and donor side. In addition, we found a non significant lower
estimates of chronic GvHD for wild-type DLG5 (R30Q) genotype compared to all others genotypes. Multivariable logistic regression revealed no
significant association between DLG5 (R30Q) genotypes and OS.
In conclusion our analytical approach and the results of these analyses
demonstrate the possibility of evaluating non-HLA genes in pathways of
high biologic relevance with effects of the non-HLA DLG5 (R30Q) gene
polymorphisms after allogeneic HSCT.
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Regulatory T cell subsets and their role in GVHD after
different types of T cell depletion in allogeneic stem cell
transplantation
Wölfinger P.1, Schäfer L.1, Epp K.1, Theobald M.1, Bopp T.2,
Wagner-Drouet E.M.1
Universitätsmedizin der Johannes Gutenberg-Universität, 3. Medizinische
Klinik, Mainz, Germany, 2Universitätsmedizin der Johannes GutenbergUniversität, Institut für Immunologie, Mainz, Germany
1

Introduction: Different substances for T cell depletion (TCD) are used
to prevent Graft versus Host disease (GVHD) after allogeneic stem cell
transplantation like Anti-Thymocyte Globulin (ATG) or the monoclonal
CD52 antibody Alemtuzumab. Despite TCD many patients develop acute
or chronic GvHD. Regulatory T cells (Treg) are required to control GvHD.
Therefore we focus on Treg reconstitution and functional alterations after
different TCD regimens to investigate their role in development of GvHD.
Methods: We analysed peripheral blood samples of patients with acute
and chronic GVHD as well as without GVHD (59 after Alemtuzumab,
10 with ATG) and 10 healthy individuals. To identify Treg we stained
for CD3, CD4, CD25, CD127, FoxP3 and CD52 as well as the activation
markers GARP, TGF-beta, HLA-DR and CD45RA and functional markers CD39, CD44, CD62L, Granzyme A, CCR5, ILT3, CTLA4, CXCR3 and
GITR. Treg function was evaluated in CSFE suppression assays. Further
we analysed the influence of corticosteroids and cyclosporine A on Treg
marker expression.
Results: Treg numbers showed no significant differences in patients with
acute, chronic or no GVHD. Treg markers did not differ in patients with
Alemtuzumab or ATG, despite CD52 expression: after Alemtuzumab
treatment patients with acute GvHD showed significant elevated levels
of CD52neg Treg (mean 78%) in comparison to 11% in patients without
GvHD and 27% in patients with chronic GVHD.
We could show that CD52neg Treg were less able to suppress effector T cell
proliferation in comparison to CD52pos Treg. Treg from the CD52pos group
and the ATG group showed the same suppressive capacity. In both groups
we could show that GARP/TGF-beta and Granzyme A were upregulated
after Treg activation. There were no significant differences between Treg
markers in in both groups in comparison with healthy individuals.
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DLG5 (R30Q) polymorphism has effects on the incidence of
severe acute GvHD after allogeneic hematopoietic stem cell
transplantation
Koldehoff M.1, Cierna B.2
Universitätsklinikum Essen, Klinik für Knochenmarktransplantation, Essen,
Germany, 2Universitätsklinikum Düsseldorf, Institut für Humangenetik,
Düsseldorf, Germany
1
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Chimerism analysis of cell-free DNA in patients treated with
allogeneic cell transplantation
Waterhouse M., Pfeifer D., Philipp U., Duyster J., Bertz H., Finke J.
Universitätsklinikum Freiburg, Freiburg, Germany

Introduction: cell-free DNA (cfDNA) isolated from plasma or serum
has recently received increasing interest for diagnostic applications in
preganancy, solid tumor and solid organ transplantation. However, the
reported clinical usefulness of cfDNA obtained from plasma or serum in
patients undergoing allogeneic cell transplantation (HSCT) is scarce.
Methods: A total of 196 samples obtained from 110 patients were investigated for the chimeric status both in peripheral blood and plasma. Patients were routinelly investigated for chimerism at day +30, +100 and
+365 post-transplant. Hematopoietic chimerism was performed simultaneously in the peripheral blood and plasma from the same sample using a
panel of seven microsatellites. Size distribution and integrity of the cfDNA
was assesed with capillary electrophoresis.
Results: The mean cfDNA concentration in transplanted patients was 469
ng/ml, while in the healthy donor group was 119 ng/ml. The cfDNA concentration difference between both groups reached statistical significance
(p = 0.0197). When analyzing cfDNA from transplanted patients we could
not detect DNA fragments larger than 400 bp and the size range of almost
80% of the analyzed fragments was between 80 and 200 bp. In 41 out of the
110 patients a mixture of donor and recipient plasma (MC) cfDNA was
detected. With the exception of three patients relapsing after transplant
in which MC was detected both in peripheral blood and plasma in the
rest of the patients (n = 38) MC was detected only in plasma. The mean
percentage of recipient cfDNA in the plasma samples was 18%. All the
patients with acute GvHD (n = 15) showed MC in plasma at least in one
of the time-points tested. Meanwhile in the group of patients with chronic
GvHD (n = 42) MC in plasma was detected in 13 patients. In those patients with clinical improvement of GvHD a decrease in the percentage of
recipient cfDNA was observed during GvHD teatment. In patients without improvement or even GvHD worsening stable or increasing recipient
cfDNA was detected.
Conclusions: cfDNA in combination with peripheral blood and bone
marrow chimerism analysis in patients undergoing alloHSCT might improve the clinical utility in particular in those patients with clinical complications after HSCT.
Disclosure: No conflict of interest disclosed.
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PD1-ligand expression in acute myeloid leukemia cell
lines and AML blasts from patients after bone marrow
transplantation
Press C., Waterhouse M., Follo M., Melchinger W., Zeiser R., Duyster J.,
Bertz H., Finke J.
Universitätsklinikum Freiburg, Freiburg, Germany

Introduction: Programmed death-1 ligand (PD1-L) and their receptor
PD1 constitute a therapeutic target for the treatment of solid tumors,
lymphomas and acute leukemia. Blocking the PD1-L/PD1 axis result in
enhanced anti-tumor immunity. We performed an initial study to investigate the PD1-L/PD1 interactions in AML cell lines and in AML patients
relapsing after transplantation.
Methods: PD1-L expression was induced under different conditions
(IFNγ, hypoxia, platelet lysate incubation) and analyzed with FACS.
MEK/ERK signaling pathways were analyzed with western blot. Proliferation assays were performed using CD3 lymphocytes obtained from
healthy donors incubated with CFSE, co-cultivated with either AML cell
lines or AML blasts obtained from patients relapsing after transplantation
and analyzed with FACS.
Results: PD1-L expression in AML cell lines was induced under all tested
conditions, the highest PD1-L expression was obtained after incubation
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with IFNγ. After induction PD1-L was mainly expressed in U937and
THP1 cell lines. PD1-L expression analyzed by FACS after induction
was also reflected in the MEK/ERK signaling pathway. Co-cultivation of
proliferating CD3 cells with THP1 cells expressing PD1-L resulted in a
proliferation block. CD3 proliferation was restored after blocking PD1-L
with a specific antibody. PD1-L expression in AML blast obtained after
transplantation showed three patterns: no expression, expression only after IFNγ incubation or spontaneous expression.
Conclusions: Blocking PD1-L restored CD3 proliferating capacity. PD1-L
expression in AML blasts obtained after transplantation should be evaluated with and without IFNγ incubation.
Disclosure: No conflict of interest disclosed.
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Efficacy of donor lymphocyte infusions for prevention
and treatment of relapse after allogeneic stem cell
transplantation: a single center retrospective analysis of 
long-term outcome
Hemmati P., Vogelsänger C., Jehn C., Vuong L., Terwey T., le Coutre P.,
Dörken B., Arnold R.
Charité - Universitätsmedizin Berlin, Medizinische Klinik m.S. Hämatologie,
Onkologie und Tumorimmunologe, Berlin, Germany

Introduction: Relapse of the underlying disease is among the main reasons for treatment failure after allogeneic stem cell transplantation (alloSCT). Donor lymphocyte infusions (DLI) are highly effective for prevention and treatment of relapse after alloSCT. However, the conditions
and the optimal timing of DLI remain controversial. Likewise, data on
long-term outcome are scarce.
Patients and methods: We retrospectively analyzed the long-term outcome of 160 consecutive patients (median age: 48 (range: 17–69) years)
who received DLI after alloSCT performed at our center between 1998
and 2014. Indications for alloSCT were: acute myeloid leukemia (AML)
(N = 68), acute lymphoblastic leukemia (ALL) (N = 49), myelodysplastic
syndrome/myeloproliferative neoplasia (MDS/MPN) (N = 26), or myeloma/lymphoma (N = 17). In N = 71 patients an 10/10 human leukocyte
antigen matched-related donor was chosen, whereas N = 89 patients were
transplanted from an unrelated donor (matched, N = 73 or mismatched,
N = 16). Conditioning was either myeloablative (MAC) (N = 71) or reduced-intensity (RIC) (N = 89). The median interval from alloSCT to first
DLI was 7.1 months. Indication for DLI was prophylactic (e.g. high-risk
disease, N = 28), pre-emptive (e.g. mixed chimerism or molecular relapse,
N = 86), or hematologic relapse (N = 46).
Results: After a median follow-up of 37.3 (range: 3.0 - 202.6) months
overall survival (OS) of the entire cohort at 1, 3, and 5 years after alloSCT
was 80.5%, 63.8%, and 57.7%. At 5 years after alloSCT OS in the group
of patients with AML or ALL was significantly lower as compared to patients with MDS/MPN or myeloma/lymphoma, i.e. 52.0% versus 66.2%
(p = 0.043). OS in the group of patients receiving pre-emptive DLI was
virtually identical to patients who received prophylactic DLI, i.e. 70.4%
versus 69.8% at 5 years. In contrast, patients with hematologic relapse
prior to DLI had an inferior outcome, i.e. an OS of 23.3% at 5 years. Indication for DLI administration, i.e. prophylactic or pre-emptive versus
therapeutic, and the development of chronic graft-versus-host disease
(cGvHD) were among the strongest independent predictors for outcome.
Conclusions: Adoptive immunotherapy by DLI induces long-term remissions in patients after alloSCT. As pre-emptive and prophylactic treatment
yielded virtually identical results, latter may be reserved for selected patients with (very) unfavorable disease characteristics, e.g. AML or ALL
with active disease at the time of transplant.
Disclosure: No conflict of interest disclosed.
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Clinical impact of colonization with multidrug-resistantorganisms on the outcome of AML patients undergoing
allogeneic hematopoietic stem cell transplantation

Invariant natural killer T-cell reconstitution is associated
with chronic GVHD after allogeneic hematopoietic cell
transplantation

Scheich S.1,2, Lindner S.1,2, König R.1, Reinheimer C.2,3, Wichelhaus T.A.2,3,
Hogardt M.2,3, Kempf V.A.J.2,3, Kessel J.2,4, Wilke A.1,2, Martin H.1,2, Serve H.1,2,
Bug G.1,2, Steffen B.1,2

Munz T.1, Schmid H.1, Duerr-Stoerzer S.1, Kettemann F.1, Faul C.1, Kanz L.1,
Salih H.1,2, Bethge W.1,3, Schneidawind C.1, Schneidawind D.1

University Hospital Frankfurt, Goethe University, Department of Hematology
and Oncology, Frankfurt am Main, Germany, 2University Hospital Frankfurt,
Goethe University, University Center for Infectious Diseases, Frankfurt am Main,
Germany, 3University Hospital Frankfurt, Goethe University, Institute of Medical
Microbiology and Infection Control, Frankfurt am Main, Germany, 4University
Hospital Frankfurt, Goethe University, Department of Medicine, Infectious
Diseases Unit, Frankfurt am Main, Germany
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AML, a life-threatening malignant stem cell disorder, can be curatively
treated by an allogeneic hematopoietic stem cell transplantation (allo-HSCT). After transplantation, patients undergo a period of severe neutropenia (2–3 weeks) and a much longer period of immunosuppression.
Consequently, infections are a common complication in this period and
multidrug-resistant organisms (MDRO) play an emerging role. One of the
main risk factors to develop a MDRO-infection is a prior colonization
with an MDRO. Therefore, we analyzed the effects of MDRO colonization
on outcomes after allo-HSCT.
In our retrospective, single-center study we reviewed the data of 264 patients with AML who underwent a first allo-HSCT at University Hospital
Frankfurt from Jan. 2006 to Mar. 2016. Transplants were performed according to local procedures. All patients were screened by rectal, pharyngeal and nasal swabs at the day of admittance and weekly thereafter until
release from the ward for MDRO, namely Enterococcus faecium/faecalis
(VRE), methicillin-resistant Staphylococcus aureus (MRSA) and multidrug-resistant gram-negative bacteria (MDRGN). Colonization was defined as detection of a MDRO in at least one specimen. Primary endpoint
was overall survival.
Patient characteristics of the colonized (n = 142) vs. non-colonized cohort
(n = 122) did not differ with respect to median age (53.5 vs. 53.0 years),
cytogenetic risk according to ELN criteria, remission status before allo-HSCT (CR1/2: 55.7% vs. 60.7%; active disease: 44.4% vs. 39.3%), donor
type and hematopoietic cell transplantation-comorbidity index (HSCTCI, median 2 vs. 2).
MDRO-positive patients had an inferior overall survival probability (OS)
at 5 years (43.3% vs. 65.5%; p = 0.002), primarily due to a higher cumulative incidence of non-relapse related mortality (33.9% [95% CI 23.3,
44.6] vs. 9.4% [95% CI 4.1, 14.8]; p < 0.001) after allo-HSCT compared to
non-colonized patients with infectious death occurring in 20.4% of colonized vs. 6.6% of non-colonized patients. The cumulative incidence of
relapse was similar in MDRO-positive and negative patients (33.8% [95%
CI 24.8, 42.9] vs. 42.1% [95% CI 24.6, 59.7]; p = 0.798). In a multivariate analysis, MDRO-colonization, adverse cytogenetics and age >65 years
were identified as significant risk factors for poor OS.
Our data emphasize the importance of regular MDRO screenings and
prompt further investigations of the impact of colonization with MDRO
on the immune system following allo-HSCT.
Disclosure: No conflict of interest disclosed.
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Introduction: Chronic graft-versus-host disease (cGVHD) is a major
cause of significant morbidity and mortality after allogeneic hematopoietic cell transplantation (HCT). We recently showed in murine studies that
adoptively transferred iNKT cells protect from acute GVHD through an
expansion of donor CD4+FoxP3+ regulatory T cells (Tregs) while preserving graft-versus-tumor effects. Furthermore, therapeutic iNKT-cell infusions induced immune tolerance and reversed disease characteristics in a
murine model of cGVHD. We therefore investigated human iNKT cells of
cGVHD patients after allogenic HCT.
Methods: We prospectively analyzed peripheral blood mononuclear cells
from 15 consecutive patients with cGVHD following allogeneic HCT.
Blood samples were collected and clinical features were assessed every
eight weeks post transplant. iNKT cells were identified by flow cytometry
after staining with PBS57-loaded CD1d tetramers.
Results: The median age of patients (m = 11, f = 4) at time of allogeneic
HCT was 55 years (range, 23–73). Diagnoses were AML (n = 6), MDS
(n = 5) and others (n = 4). Eight patients were transplanted from MUDs,
4 from MMUDs (9/10 match) and 3 from MRDs. cGVHD occurred after a median of 146 days (range, 98–378) following allogeneic HCT. With
the clinical manifestation of cGVHD we found a significant decrease of
relative iNKT-cell numbers compared to previous blood samples (1.0 vs.
0.7-fold expansion, p < 0.001). However, we observed a steady increase of
iNKT cells when cGVHD resolved (0.7 vs. 1.3-fold expansion, p = 0.008).
Importantly, iNKT-cell numbers correlated with CD4+CD25+CD127low
regulatory T cells (%CD3+ T lymphocytes, R2 = 0.66, p = 0.01) underpinning our previous observation from murine studies that iNKT cells induce immune tolerance through the expansion of Tregs.
Conclusion: Our data suggest a significant impact of iNKT cells on Treg
homeostasis and the occurrence of cGVHD in humans. Therefore, adoptive transfer strategies or small molecules targeting iNKT cells are a promising approach to prevent or treat cGVHD after allogeneic HCT.
Disclosure: No conflict of interest disclosed.
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Decitabine (DAC) in combination with donor lymphocyte
infusions (DLIs) can induce remissions of overt AML relapses
after allogeneic transplantation
Sommer S.1, Claus R.1,2, Bertz H.1, Wäsch R.1, Marks R.1, Zeiser R.1,
Bogatyrev L.3, Finke J.1, Lübbert M.1
Uniklinik Freiburg, Klinik für Innere Medizin I, Hämatologie, Onkologie,
und Stammzelltransplantation, Freiburg, Germany, 2Klinikum Augsburg,
II. Medizinische Klinik, Augsburg, Germany, 3Uniklinik Freiburg, Institut für
Medizinische Biometrie und Statistik, Freiburg, Germany
1

Background: DNA hypomethylating agents (HMAs) may mediate immune activation, with sensitization of blasts to subsequent DLIs. We
and others showed that 5-azacytidine combined with DLIs can induce
remissions in pts with relapsed MDS/AML after allogeneic transplantation (ASCT), particularly with a low leukemic burden, and after failure
to respond to DLIs alone (Steinmann et al., BMT 2015, Schroeder et al.,
BBMT 2015). As DAC is considered active also in pts with higher WBC
and higher blast counts, we now treated 18 pts with DAC+DLIs.
Patients and methods: Between 10/06 and 03/16, 18 pts (median age 63
years, range 29–76, 10 males) with hematological relapse after HSCT were
treated. 13 pts had AML, 3 had MDS, 1 had PV, 1 had atypical CML. 16
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and 2 pts had received RIC and myeloablative conditioning, respectively.
Median duration from ASCT to hematologic relapse was 306 days (range,
56–4943). Median % blasts before DAC was 4% in pb (range, 0–40%),
30% in bone marrow (range, 7–60%), median WBC was 4,770/µl (range,
430–30,800). DAC (20mg/m2 per day) was administered as a 5-day (15
pts) or a 10-day course (3 pts). DLIs were given in between HMA doses.
Prior AZA as relapse treatment was allowed.
Results: Of 18 pts with myeloid neoplasias and relapse after ASCT, 15
received DAC+DLIs (8 after previous DLI-only, for 3 after previous
AZA+DLI), 3 pts only received DAC. 2 AML pts (aged 64 and 76 yr, 7
and 4% pb blasts, respectively) attained a complete hematologic and molecular remission after 5-day DAC+DLI, with a duration of 250+ and 391
days, respectively. One of them is still in CR with no signs of GvHD, the
other died in CR because of liver GvHD and hemosiderosis. A 3rd AML
pt attained complete donor chimerism following DAC+DLI but died on
day 35 because of a fungal pneumonia. 11 pts achieved a temporary disease control (median duration 93 d, range 34–212), 5 of them were subsequently re-transplanted. Four pts showed no response to DAC+DLI, 3
developed GvHD.
Conclusions: DAC with DLIs showed good feasibility and acceptable toxicity in pts with relapsed AML/MDS after ACST. Despite overall higher
median WBC and blast expansion than a large previous cohort treated
with AZA+DLI, clinical activity was comparable to AZA+DLI. This approach is investigated prospectively within the RELDAC substudy of the
EORTC trial AML21 of older AML patients («inDACtion vs. induction»,
NCT02172872).
Disclosure: Sebastian Sommer: No conflict of interest disclosed.
Michael Lübbert: Expert Testimony: Janssen-Cilag; Other Financial Relationships:
Reisekosten: Celgene; Ratiopharm: Other: Study drug valproic acid; Janssen-Cilag:
Reisekosten
P235

Single center retrospective analysis of 164 patients with
myeloid disease who relapsed after allogeneic stem cell
transplantation
Boughoufala S., Schuler E., Nachtkamp K., Dienst A., Fenk R., Kondakci M.,
Haas R., Germing U., Schroeder T., Kobbe G.
Universitätsklinikum Düsseldorf, Klinik für Hämatologie, Onkologie und
klinische Immunologie, Düsseldorf, Germany

Introduction: Allogeneic stem cell transplantation (aSCT) can cure a
considerable number of patients (pts) with high-risk myeloid diseases,
but still relapse remains the major cause of treatment failure. We retrospectively studied relapse kinetics, treatment and outcome after aSCT at
our center during a 13 year period.
Methods: 447 pts (52 years (yr), (17–72), 55% male) received their first
aSCT from a related (28%), unrelated (68%) haploidentical (2%) or other
donors (2%) for myeloid malignancies at the University Hospital Duesseldorf between 2002–2015. Diagnoses were: 216 de novo AML, 102 MDS,
53 MPN and 76 sAML, median follow up of surviving patients was 63.2
(1.4–173.1) months (ms).
Results: Median survival after aSCT was 44.5 (0.03–173.1) ms. 164 pts
(37%) relapsed after a median of 4.5 (0.43–110.0) ms. These were 69%hematologic (HR), 22% molecular or cytogenetic (MR) and 9% extramedullary relapses (XR, 7 isolated and 7 combined with HR). 72% of relapses occurred in the first yr after aSCT. Median time to relapse differed
by diagnosis (AML n = 80, 3.8 ms; MDS n = 31, 15.6 ms; MPN n = 17,
5.6 ms; sAML n = 36, 3.5 ms, (AML vs MDS p = 0.004, MDS vs sAML
p = 0.006)). Median survival after relapse was 8.2 ms and 2-yr survival was
23.2%. 126 (77%) pts died 4.6 (0.2–105) ms after relapse and 38 are alive
(5 with disease and 33 in CR). 152 pts received at least one salvage therapy
(11 pts BSC only;1 no information). Primary salvage therapies were hypomethylating agents (HMA, n = 107), intensive chemotherapy (IC, n = 11),
tyrosine kinase inhibitors (TKI, n = 8), second aSCT (n = 3) and other
(n = 23). Second remission was achieved in 43 (26%) after first salvage
therapy. Another 17 pts reached CR after second salvage therapy (15 2nd
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aSCT, 1 TKI, 1 IC and DLI). Pts treated for MR had a better prognosis
than patients with HR (5.0 ms vs 22.3 ms, p < 0.001) as had patients with
MDS vs AML (89.3 ms vs. 6.5 ms, p < 0.001). Donor cells were essential
for long term survival.
Conclusion: Most relapses of myeloid malignancies after aSCT occur
within the first 3 years, but relapse patterns are different in AML and MDS.
A quarter of pts who relapse can re-achieve remission and long term survival, especially with HMA and DLI. 2nd aSCT is a valuable option for
pts not achieving CR after non-transplant salvage therapy and DLI. Techniques to further improve the detection of MRD are needed because early
treatment of molecular relapse results in significantly better survival.
Disclosure: No conflict of interest disclosed.
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Allogeneic peripheral blood stem cell transplantation with
reduced intensity conditioning after treatment with ibrutinib
by patients with chronic lymphocytic leukaemia (CLL)
Ramdohr F., Franke G.-N., Jentzsch M., Pönisch W., Cross M., Heyn S.,
Wang S.-Y., Behre G., Leiblein S., Schwind S., Niederwieser D., Vucinic V.
Universitätsklinik Leipzig, Hämatologie und internistische Onkologie, Leipzig,
Germany

Background: Although the Bruton tyrosine kinase (BTK) inhibitor ibrutinib significantly improves the prognosis of CLL patients (pts), allogeneic
hematological stem cell transplantation (HCT) remains the only curative
option for the underlying disease.
Here we present our experience of HCT in pts previously treated with
ibrutinib.
Methods: 11 CLL pts (median age at HCT 57 years [y], range 52–66y)
treated between 2014 and 2016 with nonmyeloablative (nma) HCT after
ibrutinib were included. Ibrutinib treatment lasted median 4.03 months
(range 1–28). onditioning regimen was Fludarabin 30mg/m2 on day –4
to –2 followed by 2 Gy total body irradiation. Disease status at HCT was
Binet B (n = 3) or Binet C (n = 8). 2 pts had Richter’s transformation (RT)
diagnosed before nma-HCT. 10 pts were in partial remission (PR) at nmaHCT (PR1 n = 4; PR2 n = 3; PR3 n = 2, PR4 n = 1) while 1 was in first
relapse. Donors were human leukocyte antigen (HLA) matched related
(n = 3, MRD) or HLA-matched unrelated (n = 8, MUD). Pts received median 3 lines of therapy (range 1–6) including ibrutinib before transplantation. Cytogenetic analysis and fluorescence in situ hybridization (FISH)
was carried out for every pt. 5 pts had a deletion (del)(17p13) and one a
del(11q22.3).
Results: The median overall survival (OS) for all pts was 471 days (range
36–812). The average OS of patients with del(17p13) was 379 days
(range 66–628) compared to 456 days (range 36–812) for those without
del(17p13) (p = 0.98). OS was not significantly influenced by the stem cell
source (MUD vs. MRD, p = 0.63) or remission status PR1 vs >PR1 (353 vs
472 days, p = 0.79). Pts above the median age had a lower OS although not
statistically significant (p = 0.39). Event free survival (EFS) was median
125 days (range 26–628). Pts with or without del (17p13) had a similar
EFS (p = 0.91). In terms of donor MRD-HCT had better EFS (p = 0.055)
comparing with MUD. Age > median had no prognostic influence on
the EFS (p.0.83 and p = 0.39 respectively). Non-relapse mortality (NRM)
was 32% at 10 months. The acute GvHD Grade 3–4 was present in 3 pts
(27,2%).
Summary/Conclusion: The outcome in this small group is comparable
to studies of CLL-pts undergoing nma-HCT without receiving ibrutinib
upfront. Previous data from our unit (Hebenstreit et al., Leukemia 2013)
showed comparable OS. Ibrutinib appears to be a feasible option in a
transplantation setting, although further testing with larger numbers of
patients and a longer follow up is required.
Disclosure: No conflict of interest disclosed.
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Functional and phenotypical analysis of donor lymphocyte
infusions used in patients undergoing allogeneic bone
marrow transplantation
Schäfer A.-K., Waterhouse M., Follo M., Duyster J., Bertz H., Finke J.
Universitätsklinikum Freiburg, Freiburg, Germany

Introduction: Donor lymphocyte infusion (DLI) is used to enhance
graft-versus-leukemia activity in patients after allogeneic cell transplantation (HSCT). The majority of the published studies focused on the effect
of DLI in HSCT outcome. Studies assessing the phenotypical and functional properties of DLI are limited. Furthermore, in vitro interaction
studies between DLI and concomitantly administered drugs are scarce.
Methods: DLI (n = 77) obtained from 65 donors and used in 62 transplanted patients were analyzed. DLI cellular components: CD3, CD4,
CD8, CD14 and CD56 were quantified by FACS. Cell viability was assessed by FACS using 7ADD at different time-point after cell thawing.
CFSE assay was used to monitor cell proliferation. CD 107a expression
on CD3 and CD56 stimulated cells was performed by FACS. Intracellular
ATP content in isolated CD4 cells was measured by luminometry. We also
analyzed the influence of sorafenib on functional DLI parameters.
Results: The mean percentage of DLI subpopulations (expressed as percentage of total CD45 positive cells) was: CD3 59%, CD4 38%, CD8 18%,
CD14 12%, CD56 4%. Viability of CD3+ cells showed a significant increase between day 1 and day 5 after thawing. A high variability was observed in the CD3+ cells proliferation capacity (CV36.7%). No difference
in the intracellular ATP content was observed between lymphocytes isolated from healthy donors and DLI. CD107a expression was significantly
higher in stimulated CD3+ cell compared with CD56+ cells. Increasing
sorafenib concentrations resulted in reduced CD3 viability, proliferation
and cytotoxic capacity.
Conclusions: DLI cell composition, proliferative capacity, viabilty and
cytotoxicity showed a high variability. Further studies are needed to correlate our findings with DLI clinical efficiency.
Disclosure: No conflict of interest disclosed.
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Allogeneic stem cell transplantation for aggressive B-cell- and
T-cell Non-Hodgkin lymphoma – a retrospective single centre
analysis
Uebner M., Winkler J., Mackensen A., Roesler W.
Universitätsklinikum Erlangen, Medizinische Klinik 5 – Hämatologie und
Internistische Onkologie, Erlangen, Germany

Standard first line treatment for patients with diffuse large B-cell-lymphoma (DLBCL) is combination chemotherapy with rituximab. This results
in a 2-year progression-free survival (PFS) of approximately 75%. Despite
this major therapeutic advance, a significant proportion of DLBCL patients will relapse or remain refractory to initial chemo-immunotherapy.
Other than the role of autologous hematopoietic stem cell transplantation (HSCT) as standard of care in relapsed or refractory DLBC patients,
which results in 3-year PFS of 37%, there is no consensus regarding management of relapsed or refractory DLBCL. Depending on the histological
subtype prognosis for peripheral T cell lymphoma may be even worse. In
T-PLL there is no other chance for cure.
Here we present a retrospective, monocentric analysis of allogenic HSCT
in relapsed or refractory aggressive B- and T-cell Non-Hodgkin lymphoma. From 2003 until 2016 40 patients (DLBC, n = 20; mantle cell lymphoma, n = 5; T-cell lymphoma, n = 9; T-PLL, n = 6) received an allogeneic
HSCT. Most of them (n = 25) had a myeloablative conditioning regime. 15
patients were treated with reduced intensity protocols. The preferred stem
cell sources were peripheral blood stem cells. Matched unrelated donors
were used in 21 patients, 13 had a sibling donor, in 4 cases a mismatch
transplant had to be performed and cord blood was used only for one
patient. A transplant with a haploidentical donor was done in one patient.
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Overall survival after 3 years (OS3) in the whole cohort was 38%. In a
median follow up time of 196 days (range: 15 – 2872) 48% of our patients
died because of relapse whereas non relapse mortality was 18%.
OS3 was 37% for DLBCL and 42% for peripheral T cell lymphoma which
is in the range reported in literature. Long term survival was achieved in a
small number of patients suffering from T-PLL (2/6).
We conclude in the era of rapid development of new treatment strategies
allogeneic HSCT is still a feasible option providing potential long-term
survival in relapsed and refractory aggressive Non-Hodgkin lymphoma.
Disclosure: No conflict of interest disclosed.
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Allogeneic haematopoietic stem cell transplantation in
multiple myeloma – a single centre analysis
Hupfer T., Winkler J., Gerbitz A., Mackensen A., Rösler W.
University Hospital Erlangen, Dept. of Internal Medicine 5 – Hematology/
Oncology, Erlangen, Germany

Introduction: While allogeneic haematopoietic stem cell transplantation
(HCT) might be a potentially curative option for patients with multiple
myeloma due to its graft-versus-myeloma effect, it is also associated with
a high rate of treatment-related morbidity and mortality. In addition with
the new drugs (e.g. proteasome inhibitors, imids, and antibodies) its role
in the standard of care for myeloma patients continues to be a matter of
debate.
Methods: We present a retrospective single-centre analysis of allogenic
HCT in patients with multiple myeloma from 2009 to 2016 at the University Hospital of Erlangen. During this period, we treated 35 multiple
myeloma patients with a median age of 55 years (39 to 65 years), who
had received 1 to 6 therapeutic regimens prior to allogeneic HCT. Median
follow-up was 525 days. Most of the patients (33/35) received a non-myeloablative preparative regime, mainly fludarabine, BCNU, and melphalan
(FBM protocol). In most cases (32/35), allogenic stem cell transplantation
was performed using peripheral blood stem cells, in 3 cases bone marrow
was used. 25 patients received stem cells from matched unrelated donors,
9 patients had a matched sibling donor and in 1 patient a transplant from
a haploidentical donor was performed.
Results: Mean overall survival (OS) was 3.3 years, mean progression-free
survival (PFS) was 0.95 years. After 5 years, OS was 38.7%, whereas PFS
was 36.3%. 6 patients died from myeloma relapse, 12 patients from infection, graft-versus-host disease (GvHD) or other complications. 62.8%
(22/35) of patients developed acute GvHD of any grade, 20% (7/35) of patients had severe or life-threatening acute GVHD (grade III or IV). Mainly due to high-risk myeloma, a subgroup of 12 patients received a primary
tandem (autologous followed by allogenic) HCT. In this group, OS and
PFS after 3 years was 64.8% and 61.6%, respectively. In the subgroup of
patients, who received tandem autologous-allogeneic HCT in a relapse
setting, OS after 3 years was 42.8% and PFS was 14.3%.
Conclusion: We conclude that allogenic HCT is a viable therapeutic option for multiple myeloma patients and might be considered in young
and fit patients with high-risk or relapsed disease, especially when other
therapeutic options have failed. In some patients, allogenic HCT can induce long-term survival. However, the role of allogenic HCT for multiple
myeloma in the era of new therapeutic strategies remains investigational.
Disclosure: Thomas Hupfer: No conflict of interest disclosed.
Wolf Rösler: Advisory Role: Janssen-Cilag, MSD, Basilea; Financing of Scientific
Research: Janssen-Cilag, MSD
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International consensus criteria for diagnosis and severity of
venoocclusive disease (VOD/SOS) in children on behalf of the
EBMT
Corbacioglu S.1, Gruhn B.2, Schulz A.3, Sykora K.-W.4, Bader P.5
Universitätskinderklinik Regensburg, Pädiatrische Hämatologie, Onkologie
und Stammzelltransplantation, Regensburg, Germany, 2University Hospital of
Jena, Department of Pediatrics, Jena, Germany, 3University Children’s Hospital,
Department of Pediatrics, Ulm, Germany, 4Children’s Hospital, Medical School
Hannover, Pediatric Hematology-Oncology, Hannover, Germany, 5University
Hospital, Goethe University, Department for Children and Adolescents,
Frankfurt, Germany
1

Hepatic veno-occlusive disease/sinusoidal obstruction syndrome (VOD/
SOS) is a serious complication of hematopoietic stem cell transplantation
(HSCT) that causes significant morbidity and, outside of relapse, it is one
of the principal causes of transplant-related mortality in children. A timely diagnosis of SOS/VOD is of critical importance, given the availability of
therapeutic options with favorable tolerability. Current diagnostic criteria
are used for adults and children. However, over the last decade it has become clear that SOS/VOD is significantly different between the age groups
in terms of incidence, genetic predisposition, clinical presentation, prevention, treatment and outcome. In particular hyperbilirubinemia, which
is considered the most reliable symptom for the diagnosis of VOD/SOS, is
not present in up to one third of pediatric patients, even in severe VOD/
SOS. Transfusion refractory thrombocytopenia which was recognized
early during VOD/SOS and reported frequently was so far not considered as a diagnostic tool. In view of the increasing understanding of the
pathophysiology of a group of transplant-related systemic endothelial diseases that include acute graft-versus-host disease (GvHD), engraftment
syndrome, transplant-associated microangiopathy (TAM) and SOS/VOD
among others, the focus is now on the endothelium as the primary target
organ for a variety of triggers and associated end-organ damage. For optimal diagnosis and treatment, it is of pivotal importance for physicians
to be aware of the substantial differences in VOD/SOS between adult and
pediatric patients. Improved understanding of SOS/VOD and the availability of effective treatment questions the use of the Baltimore and Seattle
criteria for diagnosing SOS/VOD in children. The proposed criteria are
the product of a consens of the European pediatric transplant community intended to improve the transplant-related morbidity and mortality in
children. The criteria for the classification of the severity of VOD/SOS follow this path and will be a tool to improve characterization of this serious
transplant-related complication and will assist the assessment of available
treatment options objectively.
Disclosure: No conflict of interest disclosed.
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First prospective study on urological complications under
adult allogeneic stem cell transplantation
Schneidewind L.1, Neumann T.1, Probst K.A.2, Zimmermann K.3,
Schmidt C.A.1, Krüger W.1
Universitätsmedizin Greifswald, Klinik für Innere Medizin C, Hämatologie/
Onkologie, Greifswald, Germany, 2Westpflalz-Klinikum Kaiserslautern, Klinik für
Urologie, Kaiserslautern, Germany, 3Universitätsmedizin Greifswald, FriedrichLöffler-Institut für Medizinische Mikrobiologie, Greifswald, Germany
1

Introduction: Every year 50,000 patients receive a stem cell transplantation worldwide, but there is lack of data about urological complications.
To our knowledge no prospective study has been conducted yet. Therefore, the primary aim of this study is to provide first prospective data about
urological complications in adult allogeneic stem cell transplantation.
Methods: This is a prospective unicentric non-interventional trial. The
inclusion criteria were patient over 18 years receiving their first allogeneic
stem cell transplantation due to haematological disease. The use of low
dose alemtuzumab for GvHD prophylaxis was mandatory. Demographics
and outcomes were analysed using Student t test, the chi-square test, or
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Fisher exact test. Risk assessment was performed using univariate Cox regression. The survival data were estimated using the Kaplan Meier method and compared by Log rank testing.
Results: We included 40 patients (27 male, 13 female) and AML was the
most frequent underlying disease (37.5%). Concerning the conditioning
regime most patients received an intermediate protocol (n = 21; 77.8%).
Urological complications during inpatient treatment are very common
(65.5%). The most frequent were acute renal failure (35.0%) and bacterial
UTI (17.5%). Interestingly, BK and JC viruria without urogenital symptoms are also common and significantly associated with worse clinical
outcome, e.g. duration of inpatient treatment (p = 0.048 for BK viruria
and p = 0.028 for JC viruria). BK viruria is significantly linked to acute
renal failure (p = 0.007) and to mucositis (p = 0.038). In univariate Cox
regression we could not identify a risk factor for urological complication,
BK or JC viruria. There were no cases of death associated with urological
complications.
Conclusion: We conclude that urological complications are common
under this therapy. BK and JC viruria are important since they can lead
to worse clinical outcome. The association of BK viruria with mucositis
is new and very interesting. Additionally, this is the first prospective report that BK virus associated nephropathy can also occur under stem cell
transplantation.
Disclosure: No conflict of interest disclosed.
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Incidence and epidemiology of invasive fungal diseases
in patients after allogeneic hematopoietic stem cell
transplantation: a five years single-center experience
Möhrke J., Wagner-Drouet E., Theobald M., Radsak M., Teschner D.
University Medical Center of the Johannes Gutenberg-University, Department
of Hematology, Medical Oncology, & Pneumology, Mainz, Germany

Introduction: Invasive fungal diseases (IFD) still represent a major threat
to immunocompromised patients especially after allogeneic hematopoietic stem cell transplantation (HSCT). Despite that fact, there are only
limited data available regarding incidence and epidemiology of IFD after
HSCT in the era of antifungal prophylaxis. Therefore, the aim of our study
is to analyze IFD in our local HSCT patients to ensure the adequacy of our
antifungal management.
Methods: Patients treated by allogeneic HSCT between January 2011
and December 2015 were retrospectively analyzed regarding their patient
characteristics like age, gender, underlying disease, disease status, type of
transplant, and overall survival (OS). Additionally, patients suspected to
have IFD were investigated regarding diagnostic procedures, type of IFD,
IFD-related mortality, and others.
Results: Between January 2011 and December 2015 411 patients underwent allogeneic HSCT in our center. Patients were mainly male with a
median age of 51 years (range 17–75). Most patients suffered from an
acute myeloid leukemia (AML; 208/411) or a myelodysplastic syndrome
(MDS; 48/411) prior to HSCT. Most of the patients were treated using a
reduced intensity conditioning (RIC) regiment (269/411) with an unrelated matched donor (MUD) serving as stem cell source. One-year OS
was 73% in the overall population. All patients received prophylactic or
prolonged therapeutic antifungal broad-spectrum medication (mainly
posaconazole). 90 patients were found to have a possible IFD according
to the revised European Organization for the Research and Treatment of
Cancer/Mycoses Study Group (EORTC/MSG) criteria. 21 patients presented with probable IFD, whereas in 28 patients a fungal pathogen could
be isolated representing a proven IFD. Detected isolates were Candida spp.
(23/28), and Aspergillus spp. (5/28). Patients with probable/proven IFD
(49/411; incidence of 12%) had a median age of 50 years (range 20–69),
mainly suffered from AML (19/49), and mainly underwent RIC allogeneic HSCT with an MUD. Oral mucositis was the most common site of
proven fungal infection. IFD-associated mortality was 29% resulting in a
one-year OS in IFD patients of 71%.

Oncol Res Treat 2017;40(suppl 3):1–82

61

CONTENTS
AUTHOR INDEX

Conclusion: Even in presence of broad-spectrum antifungal medication a
significant percentage of our patients after allogeneic HSCT were suspected to have an IFD. Further analyzes concerning risk factors, morbidity,
and subgroups mortality are ongoing.
Disclosure: Julia Möhrke: No conflict of interest disclosed.
Daniel Teschner: Advisory Role: Gilead Sciences GmbH, MSD Sharp & Dohme
GmbH, Pfizer Deutschland GmbH; Financing of Scientific Research: Gilead
Sciences GmbH, MSD Sharp & Dohme GmbH, Pfizer Deutschland GmbH; Other
Financial Relationships: Astellas Pharma GmbH, Gilead Sciences GmbH, Jazz
Pharmaceuticals Germany, MSD Sharp & Dohme GmbH (Reisekostenunterstützung)
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Use of central venous catheters in peripheral stem cell
apheresis
Wenzel F.1, Homola J.2, Fischer J.C.2
Hochschule Furtwangen, Fakultät Medical and Life Sciences, Villingen
Schwenningen, Germany, 2Universitätsklinikum Düsseldorf, Institut für
Transplantationsdiagnostik und Zelltherapeutika, Düsseldorf, Germany
1

Introduction: In donors undergoing a peripheral stem cell (PBSC) apheresis there is not always an adequate peripheral venous access possible, especially regarding that the amount of collected CD34+-cells is dependent
on the processed volume. In these cases a central venous catheter (CVC)
is required. Therefore in this study we compare and evaluate the effects of
the different venous access on the procedural parameters in PBSC apheresis.
Material and methods: 194 PBSC donations (allogenic n = 37, autologous
n = 157) were examined using as peripheral access 16 Gauge catheters
(Vasofix, Fa. Braun, Germany) and as central access 14 Gauge catheters
(Certofix Duo, Fa. Braun). Blood pressure and heart rate were measured,
and procedural parameters like blood flow were calculated.
Results: The use of central venous catheters resulted in a significant increased blood flow in allogenic (76 ± 21 mL/min (peripheral) vs. 96 ± 18
mL/min (central) as well as autologous (71 ± 17 mL/min (peripheral) vs.
92 ± 19 mL/min (central) PBSC donors. Additionally, an elevation of the
mean arterial blood pressure (MAP) resulted in an increase in procedural blood flow (67 ± 19 mL/min (MAP < 100mmHg) vs. 76 ± 20mL/min
(MAP > 100mmHg)).
Conclusion: It could be derived from the observed correlations between
venous diameters and inlet procedural pressures that veins showing a
cross-sectional area <15mm2 could not generate an acceptable blood flow
for PBSC apheresis. This may be a clear indication for the application of
central venous catheters. Additionally, procedural blood flow was dependent on the mean arterial pressure.
Disclosure: No conflict of interest disclosed.
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Treatment of a patient with chronic active EBV infection of T
type using cord blood transplantation
Bankova A.1, Schanz U.1, Haralambieva E.2, Müller A.M.1
University Hospital Zurich, Division of Hematology, Zurich, Switzerland,
University Hospital Zurich, Division of Pathology, Zurich, Switzerland

1
2

Introduction: Chronic active EBV infection (CAEBV) of T/NK type is
an exceedingly rare type of EBV-associated lymphoproliferative disorder,
which occurs predominantly in immunocompetent children and young
adults, and can display a highly aggressive and rapidly progressive clinical course. In CAEBV of T/NK type, impaired immunological response
to EBV leads to clonal expansion of EBV-infected T/NK-cells either in
the setting of primary acute EBV infection or in chronic active EBV dis-
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ease. No treatment strategy has been defined and only case reports or
small series on the use of allogeneic hematopoietic cell transplantation
(allo-HCT) are published. Here, we report on a patient who underwent
double-unit cord blood transplantation (CBT) for CAEBV of the T type.
Case report: A 41y old patient from Sierra Leone presented with acute
onset of fever, disseminated intravascular coagulation, progressive hepatosplenomegaly, cholestatic hepatitis and elevated peripheral blood levels
of EBV DNA (1.07 × 10⁶ copies/mL). Bone marrow and liver biopsy revealed intrasinusoidal and interstitial infiltration of CD2+, CD3+, CD4+,
CD5+, CD20-, CD56- lymphocytes with positivity in EBER-in-situ-hybridisation, negativity for LMP1 and monoclonal T-cell receptor gene
rearrangement. Combined chemotherapy with 6x CHOEP was administered. However, residual disease remained detectable (as assessed by
EBV DNA load in the blood). In the absence of a matched related donor
and without availability of a suitable unrelated donor a double-unit CBT
(5/6 HLA match) following reduced intensity conditioning (fludarabine,
busulfan) was performed. CsA and MMF were given as GVHD prophylaxis. EBV replication was no longer detectable beyond d+13 after allo-HCT. Neutrophil recovery (day+28) and delayed thrombocyte recovery (day+103) were observed. By day +100 full donor chimerism in the
marrow (from 1 cord) was documented. Immunosuppression was tapered
and discontinued on d+57 (MMF) and d+150 (CsA), respectively. At 6
months post-HCT the patient remains in CR.
Conclusion: Allo-HCT offers the only curative treatment option in patients with CAEBV of T/NK type. However, in certain ethnic origins,
identification of matched related donors may be extremely difficult and
cord blood (CB) may be the only source for stem cells. Despite the absence
of EBV-specific cytotoxic T-lymphocytes in CB, this case demonstrates
that UCB is an appropriate treatment and should be considered in this
small patient cohort.
Disclosure: No conflict of interest disclosed.
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Coronavirus-encephalitis after Haploidentical Hematopoetic
Stem Cell Transplantation (haplo-HSCT)
Bogdanov R.1, Koeppen S.2, Beelen D.W.1, Steckel N.K.1
University Hospital of Essen, Department of Bone Marrow Transplantation,
Essen, Germany, 2University Hospital of Essen, Department of Neurology, Essen,
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1

Introduction: Viral encephalitis is a rare complication after allogeneic
stem cell transplantation (aSCT) and occurs in about 1.5–2.0% of pat.
The most common pathogens are Herpes simplex-, Cytomegalo- (CMV),
and JC-Virus. Diagnosis is often difficult, and brain biopsy can be needed to confirm etiology. There are only rare cases described to be caused
by Coronavirus in childhood. We here present a case of fatal encephalitis
in an adult patient after haploidentical aSCT due to acute lymphoblastic
leukemia (ALL).
Case: A 30-year-old pat. was diagnosed with ALL in Dec. 2014. He underwent chemotherapy following the GMALL-protocol including prophylactic CNS radiation resulting in partial remission. Complete remission was
achieved after alemtuzumab. aSCT with maternal peripheral stem cells
was performed following a conditioning regimen with total body irradiation, fludarabine, antithymocyte globulin (ATG), and post-SCT cyclophosphamide. The early post-transplant period was complicated by reactivation of CMV and BK Virus-associated hemorrhagic cystitis as well
as acute graft-versus-host disease of grade I. Short time after discharge,
he presented with slowly progressive unconsciousness similar to catatonia
with apathy and generalized muscle weakness. He fell into a coma and
had to be artificially ventilated. Initial MRI-scan and cerebrospinal fluid
showed no pathology, while in bronchoalveolar lavage Coronavirus was
detected. Due to persisting and increasing neurological symptoms, another workup was performed.
In a consequent MRI-scan typically signs of viral encephalitis were documented for the first time. In addition, Coronavirus was also detected
in the cerebrospinal fluid, and Coronavirus-associated encephalitis was
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therefore diagnosed. We initiated an antiviral therapy with foscarnet and
intravenous immunoglobulins. Despite this therapy, neurological symptoms accumulated with prolonged phases of apnea and resumed again in
artificial ventilation. Unfortunately, the patient died due to respiratory
paralysis.
Сonclusion: Human Coronavirus is known to cause severe respiratory
disease. This case report demonstrates that in patients with severe immunodeficiency after aSCT it can be also associated with fatal encephalitis
in the absence of effective therapeutic options. Risk factors could be immunosuppression with alemtuzumab, ATG, in vivo T-cell depletion with
post-SCT cyclophosphamide, or the use of fludarabine for conditioning
regimen as described in this case.
Disclosure: No conflict of interest disclosed.
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Successful allogeneic stem cell transplantation for acquired
very severe aplastic anemia in a patient with pre-existing
acute kidney failure and severe infectious complications
Füller M.1, Reicherts C.1, Schmidt E.1, Groth C.1, Mikesch J.-H.1, Mesters R.1,
Lenz G.1, Berdel W.E.1, Eich H.T.2, Stelljes M.1
Universitätsklinikum Münster, Medizinische Klinik A (Hämatologie,
Hämostaseologie, Onkologie, Pneumologie), Münster, Germany,
2
Universitätsklinikum Münster, Klinik für Strahlentherapie - Radioonkologie,
Münster, Germany
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Introduction: Acquired aplastic anemia is a rare hematological disease.
Immunogenic destruction of hematopoietic stem cells results in cytopenia, infections and/or hemorrhage. First line treatment consists of immunosuppressive therapy (IST) or, in case of a matched sibling donor, allogeneic hematopoietic stem cell transplantation (HSCT).
Methods: We report on a non-standard conditioning therapy prior to allogeneic HSCT accompanied with granulocyte transfusions in a patient
who failed IST and presented with acute kidney failure (AKF) and persisting severe infectious complications.
Results: A 19-year old male was diagnosed with very severe aplastic anemia (VSAA) 3 months prior to allogeneic HSCT. After IST with ATG and
cyclosporine (CsA) our patient developed invasive fungal lung infection
and two septic episodes caused by Staphylococcus aureus and multi-resistant Achromobacter xylosoxidans (deriving from a scrotal abscess),
which required intensive antimicrobial treatment. Subsequently, our patient developed AKF. After identification of a 10/10 HLA matched unrelated donor, we decided to proceed to allogeneic HSCT despite persisting
soft tissue infection. Due to AKF caused by previous medical treatment
and compromised lung function caused by infectious complications, we
chose a conditioning treatment consisting of melphalan (60mg/m²), total
lymph node irradiation (TLI, 2 × 2Gy) and ATG (cumulative 90mg/kg).
GvHD prophylaxis consisted of CsA and mycophenolate mofetil. Preemptive hemodialysis was performed on two consecutive days following melphalan application. The preexisting scrotal abscess was treated with local
antiseptic therapy and systemic antibiotics. For preventing additional
infectious complications granulocyte transfusions were performed three
times a week prior and after HSCT. Renal function fully recovered, leukocyte engraftment was documented 28 days after HSCT. With a follow-up
of 5 months, our patient is alive and well with stable graft function and no
evidence for GvHD.
Conclusions: AKF as well as active infections are emerging challenges in
HSCT and require individual and innovative treatment approaches. Here
we show that melphalan combined with TLI might be a feasible conditioning regimen in patients with renal insufficiency. Although prospective
randomized trials are lacking, granulocyte transfusions might be a valuable option to treat and prevent infectious complications during aplasia
prior and after allogeneic HSCT.
Disclosure: No conflict of interest disclosed.
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Unusual GvHD of the CNS mimicking presenting with
transverse myelitis and endophthalmitis
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Gramatzki M.1, Günther A.1
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Introduction: Chronic Graft-versus-host disease (GvHD) involving the
central nervous system (CNS) is a rare complication of allogeneic hematopoietic stem cell transplantation (HSCT). Criteria for CNS manifestation
of cGvHD are considered occurrence with GvHD of other organs, unexplained neurological signs, corresponding brain MRI, abnormal cerebrospinal fluid (CSF), and response to immunosuppressive therapy. Typically, structures of the encephalon are involved and clinically multifocal
neurological symptoms are seen. In addition, optic neuritis and retinal
infiltrations are described. In the patient described here, fever, diarrhea,
anal incontinence, neurogenic bladder dysfunction, paresthesia, paraplegia and blurred vision occurred. The manifestations were limited to the
spinal cord and eyes.
Methods: A 55 year old man was diagnosed with multiple myeloma two
years before undergoing allogeneic HSCT from a mismatched unrelated
donor. The conditioning regimen was FBM (fludarabine, BCNU, melphalan) and ATG, while cyclosporine A and mycophenolate mofetil was
used for immunosuppression. In the early post-transplant phase he suffered from mild cutaneous GvHD and fever required antibiotic treatment.
On day +109 he presented with fever, diarrhea and blurred vision. Four
days later neurogenic bladder dysfunction, anal incontinence, ascending
paresthesia and paraplegia of the lower extremities developed. CSF was
investigated, ophthalmoscopy performed and magnetic resonance imaging (MRI) of the brain and spinal cord was conducted.
Results: Ophthalmoscopy showed infiltrates resembling microabscesses. IN CSF protein elevation, low glucose levels and monoclonal bands
were found, while microscopy and flow cytometry showed predominantly
CD8-positive lymphocytes. Despite intensive evaluation no evidence of
infection was found and CRP was only slightly elevated. MRI demonstrated marked spinal cord edema without pathological enhancement of gadolinium. In contrast, MRI of the brain remained unremarkable. High dose
therapy with prednisolone led to almost complete recovery of all symptoms including normalization of the MRI findings.
Conclusion: This unusual case demonstrates that GvHD has to be considered as reason for CNS related symptoms after allogeneic HSCT. Transverse myelitis and ocular findings mimicking abscesses in the presence of
fever may be misleading. Rapid improvement upon start of steroid treatment may help to reassure in those atypical cases of GvHD of the CNS.
Disclosure: No conflict of interest disclosed.
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Myeloid sarcoma of the pituitary gland after allogeneic stem
cell transplantation
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Introduction: Extramedullary relapse of acute myeloid leukemia (AML)
affecting the central nervous system is a rare event after allogeneic stem
cell transplantation (SCT). Here we present a patient with AML who developed diabetes insipidus due to myeloid sarcoma of the pituitary gland
following SCT.
Case report: A 53-year-old male patient was diagnosed with AML FAB
M2 in 2013 (FLT3-ITD negative, cytogenetic aberrations: 47,XY,inv(16)
(p13q22),+22). He received induction and consolidation therapies according to local standard. Thirteen months later relapse was diagnosed.
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Re-induction therapy, consolidation and allogeneic SCT of a matched
related donor were undertaken in second complete remission of AML
subsequently. Imaging prior to transplantation did not reveal any extramedullary AML manifestation. After SCT the patient developed acute
graft-versus-host disease (GvHD) °I (skin manifestation only) followed by
mild chronic GvHD. Twenty-one months after transplantation the patient
presented with cephalgia and polydipsia. Magnetic resonance imaging
unmasked a tumor of the pituitary gland.
Results: Myeloid sarcoma as an extramedullary relapse of the central
nervous system was diagnosed by biopsy of the tumor. Besides, leukemic
cells could be isolated from the cerebrospinal fluid. No further manifestation of relapse could be detected. The treatment with radiation (24 Gy)
and intrathecal application of triple chemotherapy (cytarabine, methotrexate, dexamethasone) was initiated immediately and led to disappearance of the tumor and reduction of meningeosis. A complete pituitary
dysfunction was diagnosed and hormonal replacement started. Until
today the patient has remained in complete remission receiving regular
intrathecal chemotherapy.
Conclusions: The very rare case of isolated central nervous AML relapse
demonstrates the limitations of graft-versus-tumor effect after allogeneic
SCT, since extramedullary relapse has occurred in the presence of GvHD.
In addition to this, to the best of our knowledge, the detection of myeloid
sarcoma affecting the pituitary gland has been shown only in few case
reports yet.
Disclosure: No conflict of interest disclosed.
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A case report about a patient with a FLT3-positive AML,
treated with allogenic PBSCT and the occurence of an MPS
Gläser D.1, Lestin M.1, Junghanss C.2, Freitag S.2, Wittke C.2,
Respondek-Dryba E.1, Krammer-Steiner B.1
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Germany, 2Universitätsmedizin Rostock, Hämatologie/Onkologie/
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Introduction: Secondary malignancies are a known risk after intense
chemotherapy. However, in rare case a secondary malignancy can be also
caused by allogenic PBSCT.
Methods: We report about a patient with an AML successfully treated
using PBSCT, who developed later a MPS which was probably related to
the stem cell donor.
Results: In 2007 a 28yr old man with a FLT3-positive AML M4 was treated with allogenic PBSCT according to an OSHO-study. At the time of
diagnosis the patient showed a pronounced leuccytosis and suffered from
renal failure and gingiva hyperplasia. The acute side effects of the allogenic
PBSCT were a pneumonia sepsis with the requirement of assisted ventilation. Later on, the patient developed a mild GVHD of the oral mucosa and
several typical osteonecrosis after a long-term treatment with calcineurin
inhibitors. In 2017 a leukocytosis and a thrombocytosis were observed
which was not mediated by a reactive cause. The analysis of chimerism revealed only characteristics of the donor. A performed bone marrow biopsy showed an MPS which was negative for the JAK2 and CALR mutations.
However, a further analysis revealed a mutation in the TET2 gene which
is associated with a high molecular risk. Therefore, a new search for donor
of PBSC was imitated in order to perform a second allogenic PBSCT. In
parallel, a therapy with ruxolotinib was started.
Conclusion: A current, we try to analyze the donor regarding a hematological neoplasia like a MPS. A donor associated hematological neoplasia
is a rare disease and a challenge for diagnosis and therapy.
Disclosure: No conflict of interest disclosed.
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Diffuse large B-cell lymphoma with subtotal bone marrow
infiltration and leukemic phase at diagnosis: a case report
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Introduction: Diffuse large B-cell lymphomas (DLBCL) comprise a broad
spectrum of biological and molecular subtypes with varying clinical presentation and outcome. DLBCL with leukemic phase at initial diagnosis
is a very rare clinical manifestation, characterized by a potentially poor
prognosis.
Case report: We report on a 60-year-old, immunocompetent female
patient who presented with a 6-week history of swollen left tonsil and
dysphagia. Further symptoms were denied. Contrast-enhanced CT scan
confirmed the presence of a nasopharyngeal mass, together with pathologically enlarged lymph nodes in bilateral cervical regions and in the left
axilla.
Upon admission, routine blood count revealed mild normocytic anemia
(11.8 g/dl) and normal leucocyte and thrombocyte count. Two weeks later, blood count revealed leucocytosis (16500 /µl) with presence of 40%
large lymphoid cells, showing multiple nucleoli and basophil cytoplasm
on the smear. Further lab tests showed a markedly elevated lactate dehydrogenase (1.655 U/l, reference: < 215 U/l). Bone marrow histopathology
showed CD20-positive lymphoma cell infiltration by at least 90%. Multiparameter flow cytometry confirmed the presence of a kappa light chain
restricted B-cell population (CD5-, CD20+, CD23+, CD25+, CD38+,
CD43+/-).
A biopsy taken from the left tonsil revealed DLBCL with a Ki67 index
of 90% and a cMyc rearrangement. In accordance with the 2016 WHO
classification, the disease was classified as DLBCL, not otherwise specified
(NOS), in stage IVA. Age adjusted IPI was graded with 2 points.
Due to the aggressive clinical appearance including the leukemic phase,
we initiated an intensified treatment regimen based on the GMALL
B-ALL/NHL 2002 elderly protocol. Therapy could be fully applied in time.
Toxicity was mild and consisted of CTC grade 2 thrombocytopenia and
anemia. Staging by CT scan after the end of treatment revealed complete
remission.
Conclusion: This case of DLBCL demonstrates a rapid increase of peripheral blast-like cells with tumorlysis syndrome over a period of two weeks,
mimicking acute leukemia at first glance. Intensified treatment such as
GMALL B-ALL/NHL 2002 protocol might be useful to treat this atypical type of lymphoma. Further studies are needed to improve our understanding of the pathogenesis and prognosis of this disease.
Disclosure: No conflict of interest disclosed.
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Simultaneous occurrence of an active hepatitis E-infection
and a diffuse large B-cell non Hodgkin Lymphoma «a case
report»
Harba A.E.1, Kocher S.1, Pampuch S.1, Funck R.2, Kullmann F.1
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Introduction: The hepatitis E virus (HEV) is a RNA-virus, which can be
classified into four different genotypes. A synchronous infection with a
diffuse large B-cell non Hodgkin Lymphoma (DLBCL) is very rare. We are
presenting a case with active HEV infection and DLBCL.
Case report: A 53 years old Caucasian female patient was admitted in
01/2016 with severe B-symptoms. The medical history revealed a seronegative anti- CCP/MVV negative rheumatoid arthritis treated with Adalimumab and an active HEV-infection without treatment (diagnosed 09/
2015). The laboratory analysis showed elevated transaminase levels and a
normal LDH. In the abdominal CT-scan a pathological formation in the
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terminal ileum, enlarged paraaortal lymph nodes and an inhomogenous
parenchyma of the spleen, was found. The enteroscopy revealed a necrotic tumor in the terminal ileum (histology: DLBCL, Stage IIB/S, IPI 0).
The serotest for HEV was: HEV-RNA positive fecal, virus titer HEV-RNR
4,7 × 106 copies/ml, genotype 3e. After initiation of an antiviral therapy
with ribavirine 1000mg/die, we started standard induction chemotherapy
of the DLBCL. Because of perforation of the small intestine, a segmental
resection of the ileum with ileum-ileostomy was necessary. Four weeks
later we initiated CHOP chemotherapy without Rituximab. Ribavirine treatment resulted in a decline of the HEV-virus titer. After 3 cycles
CHOP we decided to add Rituximab to CHOP. At the end of the chemotherapy the virus titer was 1,2 × 103 copies/ml. Until today the patient is
in complete remission, the HEV-treatment with ribavirine is still ongoing.
Discussion: We are reporting the very rare case of a therapy with R-CHOP
synchronous to an active HEV-infection. This case report might be helpful
for the management of similar cases.
Disclosure: No conflict of interest disclosed.
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Case report: meningeal involvement in Mycosis fungoides
Schnack A., Marretta L., de Wit M.
Vivantes Klinikum Neukölln, Hämatologie, Onkologie und Palliativmedizin,
Berlin, Germany

Introduction: Mycosis fungoides is a rare T-cell-lymphoma, generally
affecting the skin. Case reports of patients with meningeal involvement
remain a rarity, even though autopsy studies suggest that CNS may be
affected in up to 11–14% of patients at advanced stages. So far, no specific
treatment guidelines are available.
Case: We hereby present the case of a 56-year old patient, diagnosed with
mycosis fungoides of his facial skin in 2014. Initial treatment consisted of
local radiation, followed by PUVA and topic steroids. After progression
of the disease, he received a sinlge dose of MTX (80mg i.v.), but suffered
from severe toxic dermatitis and neutropenic sepsis. Thus, treatment was
switched to gemcitabine, which lead to a remission period of 6 months,
until progress under ongoing therapy was seen. Repeated radation therapy, combined with low-dose MTX, was not successful. As a consequence,
he received systemic treatment with doxorubicin for another 6 months,
which resulted in significant improvement of skin lesions. However, while
skin lesions were still well controlled, he presented at the hospital with
vertigo and headache. In a liquor analysis, a population of highly active
lymphatic cells was detected, and identified as Sézary cells. A CT scan
did not show any visceral manifestations. The patient received a combination therapy with high-dose MTX and cytarabine, leading to immediate reversal of the symptoms, but again, tolerance was poor. Due to toxic
dermatitis and febrile neutropenia, treatment had to be de-escalated to
two-weekly courses of high dose cytarabine plus intrathecal MTX. Under
this regimen, disease control was maintained for 4 months, with significant improvement of his skin lesions and absence of neurological symptoms. Eventually, in March 2017, he presented himself in severe pain and
weakness. An MRI scan of his spine revealed rapid progress of meningeal
manifestations, and the patient had to be referred to best supportive care.
Conclusions: By presenting this case, we aim to draw attention of clinicians to possible CNS involvement of this rare disease, as well as to emphasize the need for the establishment of treatment guidelines. In our
case, high-dose MTX was poorly tolerated by the patient due to toxic dermatitis and hematotoxicity, whereas the combination of intrathecal MTX
and systemic high-dose cytarabine achieved acceptable tolerance and led
to remission for a 4-month period of time.
Disclosure: No conflict of interest disclosed.
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A 42-year old man with Chronic Active Epstein-Barr-Virus
infection associated T-cell-lymphoproliferative disease and a
suspected concomitant EBV-encephalitis
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Introduction: Chronic active EBV infection (CAEBV) is described as the
prodromal stage of EBV-associated T-/NK- cell lymphoproliferative diseases. Typical symptoms are lymphadenopathy, hepato-splenomegaly and
fever. The highest incidence is found in the group of children, adolescents
and young adults and the majority of cases are reported from East Asia
and Japan. The long-term outcome is poor.
Methods: We report a case of a 42-year old African man, presenting with
fever, splenomegaly and an EBV-viremia in whom extensive diagnostic
testing was performed.
Results: The patient was referred to our hospital due to a suspected epileptic seizure and fever. Clinically a massive enlargement of the spleen
was evident. Initial cranial MRI and neurologic examination were normal. Relevant laboratory findings in the peripheral blood included a positive EBV-PCR with 1.6 × 10⁶ copies/ml; LDH 11,71 µkat/l; Haptoglobin
2,93g/l, normal karyotype marrow aspirate showed a multi-aberrant karyotype without any dysplasia and with normal findings in flow-cytometry
except for a decremented CD4/CD8-Ratio (0,51). A whole-body PET-CTscan revealed a strong uptake in multiple bone marrow sites, the thyroid
and adrenal glands and focally in the liver but not in the enlarged spleen.
The following PET-based targeted biopsy of the bone marrow and thyroid gland both showed distinct intravascular CD3-positive T-cells with
coexpression of perforin. EBV encoding region in situ hybridization
(EBER) was strongly positive in this atypical T-cell population. Given
these findings we made the diagnosis of a Chronic Active EBV infection
associated T-cell lymphoproliferative disease. During hospital stay the
patient developed progressive vigilance disturbance and neck stiffness. A
repeated cranial MRI showed new alterations in the basal ganglia consistent with probable viral encephalitis. Examination of the cerebrospinal
fluid revealed a high EBV-load. This led to the diagnosis of Chronic Active
EBV infection associated T-cell lymphoproliferative disease with probable
EBV-encephalitis and we extended an intermittently started methylprednisolone-treatment by the addition of cyclophosphamid and foscarnet.
Upon this, a rapid decline of peripheral EBV-load was observed on day 6
after initiation of this extended therapy.
Conclusion: Even if we cannot report the clinical outcome of the patient
at that time, we present the rare case of Chronic Active EBV infection
associated T-cell lymphoproliferative disease with probable EBV-encephalitis. Our case highlights the need for extensive testing including targeted
biopsies to yield a conclusive, pathologically proven diagnosis in such cases with proven EBV-reactivation.
Disclosure: No conflict of interest disclosed.
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Multicentric Castleman´s disease (MCD) – a rare differential
diagnosis in patients with generalized lymphadenopathy and
recurrent fever
Echterdiek F., Holl H.-G., Kasenda B., Illerhaus G.
Klinikum Stuttgart, Klinik für Hämatologie, Onkologie und Palliativmedizin,
Stuttgart, Germany

Introduction: MCD is a rare lymphoproliferative disorder associated with
HIV and HHV-8 infection. It is characterized by lymphadenopathy, recurrent fever, elevated CRP and hepato-splenomegaly.
Methods: We report 3 cases of MCD treated in 2014–2016.
Case 1: A 40-year-old male presented with a 6-month history of recurrent
fever, dyspnoea and fatigue. Key laboratory, radiological and bone mar-
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row findings are shown in Table 1. Axillary lymph node excision revealed
MCD (hyaline-vascular variant). He was treated with 4 cycles of rituximab
weekly plus concomitant ganciclovir. Being diagnosed with HIV simultaneously to MCD, he also started cART. This resulted in complete remission of lymphadenopathy, clinical symptoms and blood counts 3 months
after start of therapy. The patient has stayed in remission for 1.5 years so
far.
Case 2: A 76-year-old male presented with a 1-year history of weight loss,
night sweats, recurrent fever and fatigue. See Table 1 for key diagnostic results. Axillary lymph node excision revealed MCD (HHV8-positive plasma cell variant). HIV-serology was negative. Treatment with 5 cycles of
rituximab weekly plus concomitant ganciclovir therapy resulted in complete remission of lymphadenopathy, b-symptoms as well as blood counts.
After 2 years, the patient is still in remission.
Case 3: A 45-year-old HIV positive male on cART presented with a
6-week history of cough, recurrent fever and fatigue. Diagnostic findings
are shown in Table 1. Axillary lymph node excision showed HHV8-positive, plasma cell rich MCD. He was treated with 4 cycles of rituximab
weekly plus concomitant (Val-)Ganciclovir leading to clinical improvement, normalization of blood counts and strong lymphoma regression.
However, relapse occurred 12 months later and the patient was re-exposed
to 4 courses of rituximab weekly and ganciclovir. This led to complete
clinical, radiological and laboratory remission. 12 months later, the patient remains disease-free.
Conclusion: HHV-8 positive MCD can be treated effectively with a combination of rituximab/ganciclovir. At relapse, re-exposure to rituximab/
ganciclovir should be considered.
Tab. 1. Key laboratory, radiological and bone marrowfindings

Case report: A 75 year old male patient presented with a cutaneous lesion
of the left thigh for further evaluation. Following biopsy the diagnosis of
blastic plasmocytoid dendritic cell neoplasm was established. Immunohistochemical results: CD20 ,CD4+,CD56+,CD123+. Initially there was
an elevation of liver and inflammatory markers. CT and MRI showed liver
enlargement and suspicious lymph nodes. Clinically an infiltration of the
liver was presumed.
The bone marrow showed a diffuse infiltration of blastic cells with suppression of hematopoiesis. A chemotherapy according to the GMALL
elderly regime was initiated, which includes cyclophosphamide, dexamethasone, vincristine, idarubicine, cytosinarabinosid, methotrexate and
asparaginase.
Results: Bone marrow examination after 1st induction therapy showed
a decrease of leukaemic cells (from 80 to 10%). After the regeneration
of all cell lines there was a clearance of blast cells in peripheral blood.
During the hospital admission the patient suffered from fever. HR-CT
of the lung showed an atypical pneumonia with bilateral infiltrations. A
bronchial lavage revealed a pneumocystis pneumonia. The antimicrobial
therapy was adjusted with cotrimoxazol. Induction chemotherapy II will
start immediately.
Conclusions: For patients with BPDCN there is no established standard
treatment. In literature chemotherapy regimes, which are designed for
AML, ALL or NHL are used. The outcome is poor. Median overall survival had been observed between 12 to 16 months. Often remissions can be
achieved, but relapses are common.
The highest response rates were reported for ALL-like regimes. Allogeneic
HSCT is suggested in younger patients after first CR.
Disclosure: No conflict of interest disclosed.
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Case report: aML in pregnancy – a rare but therapeutic
challenge
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A case report
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Introduction: BPDCN is a rare and aggressive hematologic malignancy
with poor survival rates, which is classified by the WHO as acute myeloid
leukemia. The precursor cells are plasmocytoid dendritic cells. Frequently
patients present with cutaneous lesions, but also involvements of the peripheral blood, bone marrow and lymph nodes are reported.
BPDCN is more common among adults, with a median age from 65 to 67
years, with a male predomenance.
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We report the case of a 28 year old pregnant patient (28th gestation week)
with secondary acute myeloid leukemia (AML) who presented in may
2016 with newly diagnosed fatigue, shortness of breath and hyperemesis.
Family history was empty and there was no contact to traceable carcinogens. Laboratory findings showed a moderate leukocytosis (16200/µl)
with abnormal monocytes, a moderate anemia (7.7mg/dl) and elevated
lactate dehydrogenase and uric acid. Considering the lack of molecular
mutations and the complex karyotype 45,XX,inv(3)(q21q26),-7[20] we
faced a high risk situation. Daunorubicine and cytarabine was applied as
induction therapy. Daunorubicine is favorable in this setting because of its
reduced lipophilic character1.
When AML is diagnosed in the first trimester fetal risk is high and a successful pregnancy outcome is unlikely. Furthermore, spontaneous pregnancy loss in this situation carries a considerable risk for the mother2.
Considering the teratogenicity of AML treatment, the option of therapeutic termination has to be discussed with the mother1. Conversely, chemotherapy given during the second and third trimester was reported as being
safe, although stillbirths and low birth weight newborns were observed1.
Prenatal maternal cancer does not impair the cognitive or general development of children but may lead to a higher risk of prematurity3.
A healthy but underweight girl was delivered in the 32nd week of gestation by caesarean section. By this time, refractory blasts were detectable.
A myeloablative conditioning regimen consisting of melphalane, fludarabine and total body irradiation (TBI) was administered. The following allogeneic stem cell transplantation in July 2016 led to a primary transplant
failure which required an allogeneic stem cell boost. Due to the high risk
situation, donor lymphocyte infusions (DLI) were given leading to a first
remission. However, in February 2017 the AML relapsed. Although azac-
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itidine was administered, no remission was recorded. The patient died at
29 years of age due to alveolar hemorrhage, HMPV and CMV pneumonia.
References:
1 Döhner et al.: Diagnoses and management of acute myeloid leukemia in adults.
Blood 2010;115:466.
2 Ali et al.: Guidelines for the diagnosis and management of acute myeloid leukemia in pregnancy. BJH 2015;170:487.
3 Amant et al.: Pediatric Outcome after Maternal Cancer Diagnosed during Pregnancy. NEJM 2015;373:1833.
Disclosure: No conflict of interest disclosed.
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Two cases of coincidence of JAK2 and BCR-ABL1 – really rare?
Zöller T. , Aigner T. , Haferlach T.
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Introduction: There are just few papers investigating the coincidence of
JAK2 and BCR-ABL1. The incidence is considered to be quite rare and was
0.2% in the paper by Martin Cabrera et al. (BJH, 176, 131–143, 2017). We
found two cases.
Results: 1. Femal Patient born in 1937, diagnosed as chronic myeloid leukemia in 2004. Leucocyte count was 15.4/nl, thrombocyte count 470/nl,
hematocrit 46.3%. Treatment was started with Imatinib (IM) in combination with Ara-C in context of the CML-IV-trail in 2004. JAK2 was not investigated, and not known in myeloproliferative neoplasm (MPN) at that
time. In the following years leukocyte count was in normal range, thrombocyte count remained around 500/nl. Ara-C was stopped at the end of
2013. After that, thrombocyte count raised up to 750/nl. Thus, a bone
marrow aspiration was performed and a JAK2 mutation was found. After starting Hydroxycarbamid (HU), the thrombocyte count was around
450/nl, both therapies well tolerated. Presumably at the time of the first
diagnose the patient also had a JAK2-mutation, because of the increased
thrombocyte count while receiving IM and leukocyte converted to normal ranges. The increase in 2013 is caused due to stopping Ara-C therapy.
2. Female Patient born in 1949. In 2008 polycythemia vera was diagnosed. There was the typical JAK2 mutation found, but no BCR-ABL1fusion transcript, the chromosome analysis showed a normal karyotype.
We now backtracked this samples for sensitive detection of BCR-ABL1
and found it nested positive. The patient received a therapy with HU and
phlebotomies. Therapy was stopped because of skin side-effects in 2017.
The patient showed increased leukocyte counts up to 130/nl, so a bone
marrow biopsy was performed. Here we found a BCR-ABL1-translocation
(ratio 47), the known JAK 2 mutation detectable only with a ratio of 0.05.
The patient responsed well to Nilotinib, while Thrombocyte count raised.
Thus, Anagrelid was started in combination. The reason of increased
Thrombocyte count remains unclear due to low JAK 2 ratio and good response of leucoyte count.
Conclusion: As recommended in the European guidelines and WHO
classification, work up of a MPN should include both BCR-ABL1 and
JAK2 assays. While therapy the studies should be repeated in case of unsuspected blood counts in comparison to molecular ratios, because some
co-mutations could develop even during therapy or could have been too
small at the time of first diagnosis.
Disclosure: No conflict of interest disclosed.
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Myelodysplasia/myeloproliferative neoplasia-unclassified
with rare coincidence of 5q deletion and the JAK2V617F
mutation: report of two patients and review of the literature.
Clinical presentations, pathobiologic and therapeutic
considerations
Shumilov E.1, Bürki S.2, Bonadies N.2, Flach J.1, Legros M.2,
Angelillo-Scherrer A.2, Oppliger-Leibundgut E.2, Rovo A.2, Bacher U.2
Universitätsmedizin Göttingen, Klinik für Hämatologie und Medizinische
Onkologie, Göttingen, Germany, 2Universitätsspital Bern, Universitätsklinik für
Hämatologie und Hämatologisches Zentrallabor, Bern, Switzerland
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Introduction: Coincidence of del(5q) and JAK2V617F mutation is a rare
phenomenon in single patients, crossing the border of myelodysplastic
syndromes (MDS) and myeloproliferative neoplasms (MPN).
Methods: We describe the clinical, cytomorphologic and cytogenetic/
molecular genetic features of two patients with isolated del(5q) and concomitant JAK2V617F - one not requiring treatment, one receiving lenalidomide (LEN). The current literature on the coincidence of 5q deletion
and the JAK2V617F mutation is summarized.
Results: Patient #1 (female, 83.9 yrs) showed thrombocytosis (921×109/l),
anemia (Hb 109 g/l), pruritus and B-symptoms. A JAK2V617F (mutation
load 2.67%) was detected by real-time PCR in peripheral blood (PB).
Bone marrow (BM) investigation demonstrated 3-lineage dysplasia with
hypolobulated microkaryocytes and mild fibrosis, absence of ring sideroblasts (RS). Chromosome banding analysis revealed isolated del(5q)
(29.5% of interphase nuclei by FISH). LEN was started (at first 10 mg daily; then due to side effects 10 mg every other day). After 6 weeks of LEN,
blood values had improved: platelets, 251 × 109/L; Hb, 113 g/L (no transfusions), B-symptoms disappeared. The del(5q) by FISH was completely
cleared and the JAK2V617Fmut load was reduced to 0.02% allowing speculation on a single clone carrying both alterations.
Patient #2 (fem./82.9 yrs) demonstrated similar laboratory features
(platelets 679 × 109/l; Hb 109 g/L, WBC 13.3 × 109/L). BM cytomorphology showed hypolobulated microkaryocytes; erythropoiesis and myelopoiesis presented slight dysplastic features (no RS). Both del(5q) and
JAK2V617Fmut were revealed in PB with 55% of interphases and 6.09%
mutation load. Due to a favorable course, therapy was not yet required
(follow-up 22 months).
In the literature, 19 cases with myeloid malignancies and this coincidence
have been reported. The main conclusions indicate: 1) clinic-morphological and laboratory heterogeneity with mixed MDS/MPN or exclusively
MDS features; 2) unclear and probably heterogeneous clonality with existence of two independent clones or one single clone; 3) good response to
LEN in 5/5 of these cases including the one here reported.
Conclusion: Myeloid neoplasms with coincidence of del(5q) and
JAK2V617Fmut may combine MDS and MPN features. Before myeloid
neoplasms with this rare coincidence may be discussed as a distinct hematological entity, more cases need to be evaluated. Lenalidomide seems
to be an effective therapeutic approach.
Disclosure: No conflict of interest disclosed.
P259

Copper deficiency – imitating a severe myelodysplastic
syndrome
Kirschner M.M.J.1, Jost E.1, Herwartz R.1, Kontny U.2, Brümmendorf T.H.1,
Fuchs R.1, Moser O.2
UK Aachen, Klinik für Hämatologie, Onkologie, Hämostaseologie und
Stammzelltransplantation, Aachen, Germany, 2UK Aachen, Abteilung für
pädiatrische Hämatologie, Onkologie und Stammzelltransplantation, Aachen,
Germany
1

Introduction: Myelodysplastic findings are regularly detected in cytological diagnostics. Disorders like vitamin B12 deficiency or myelodysplastic
syndrome, for example, are common reasons for myelodysplastic changes,
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but rare other causes should be considered as well, especially in untypical
clinical courses.
Case report: We describe the case of a 16 year-old boy who was admitted
to our hospital due to severe pancytopenia of unknown origin. The patient suffered from severe psychomotor retardation due to a pyruvatdehydrogenase-deficiency and cardiopulmonary reanimation in his past and
needed long-term nutrition via peg probe. For further evaluation of the
pancytopenia, a bone marrow biopsy was obtained and showed myelodysplastic transformation in the erythroid and myeloid lineages with ringed
sideroblasts. The history of the patient revealed a ketogenic diet because
of recurrent seizures with excessive zinc intake. Furthermore, low copper
levels in the serum were detected. After supplementation of copper blood
cell count and the described hematologic abnormalities resolved.
Discussion: Zinc induces the enzyme metallothionein which binds copper and therefore prevents its absorption in the gut. Thus, massive zinc
intake leads to copper deficiency. The mechanism of pancytopenia and
anemia in copper deficient individuals is not completely elucidated in humans. One presumed explanation is, that copper is an essential component of two enzymes that are involved in the iron metabolism: Ceruloplasmin is necessary for oxidizing iron to Fe3+, which is a mandatory step
for iron binding to Transferrin and iron transport. Cytochrome Oxidase
also contains copper and reduced activity of this enzyme can be found
in copper deficient anemia with reduced hem synthesis. So disturbance
of these two copper-dependent enzymes may be an explanation for the
sideroblastic anemia which can be found in copper deficient individuals.
Conclusion: The main purpose of this presentation is to raise awareness
of copper deficiency as rare but important differential diagnosis in patients with pancytopenia and myelodysplastic changes of hematopoietic
cells. Furthermore, this case emphasizes the importance of obtaining a
detailed medical history with regard to alimentary habits in patients with
pancytopenia.

was designed to assess the safety and efficacy of MOR208 plus LEN in
patients with R-R DLBCL.
Methods: Patients >18 years of age with R-R DLBCL, ECOG performance
status 0–2, adequate organ function, having previously received at least
1 but not more than 3 prior therapies, including at least 1 CD20-targeting regimen and who are not candidates for autologous stem cell transplant (ASCT), are eligible. Treatment comprises up to 12, 28-day cycles
of MOR208 12 mg/kg IV, administered weekly during cycles 1–3 (loading
dose day 4 of cycle 1) and every second week during cycles 4–12 plus LEN
25 mg administered po days 1–21 of each cycle. Patients progression-free
after 12 cycles receive up to 12 additional cycles of MOR208 12 mg/kg IV,
administered every second week. The primary endpoint is the overall response rate (ORR) by central radiology assessment. Secondary endpoints
include disease control, duration of response, progression-free and overall
survival, safety, and response by cell of origin and other biomarkers. A
preplanned safety evaluation was undertaken.
Results: 31 of 80 planned patients were enrolled prior to data cutoff (3
January 2017). Median age was 74 years (range 47–82); 45% of patients
received ≥2 prior lines of therapy; 23% had rituximab refractory disease;
74% had Ann Arbor stage ≥III disease; 65% had elevated lactate dehydrogenase level, and 52% had a poor revised International Prognostic Index
(3–5). The most common treatment-emergent adverse events (any grade/
grade ≥3 [% patients]) were neutropenia (39/26), anemia (23/0) thrombocytopenia (16/6), infections (26/10) diarrhea (13/0), pyrexia (13/0), and
rashes (13/6). Of 26 response evaluable patients (median follow-up 3.3
months), ORR (investigator assessed) was 58% (15 patients), with 7 (27%)
complete responses. Median time to response was 1.8 months.
Conclusions: The combination of MOR208 plus LEN is well tolerated and
shows promising activity in patients with R-R DLBCL. Accrual and follow-up of patients is ongoing, as are cell of origin and other biomarker
analyses.

Disclosure: No conflict of interest disclosed.
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L-MIND: MOR208 combined with lenalidomide (LEN) in
patients with relapsed or refractory diffuse large B-cell
lymphoma (R-R DLBCL) – a single-arm phase II study
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Introduction: The Fc-enhanced CD19 antibody MOR208 and the immunomodulatory drug LEN have demonstrated single agent activity in
patients with R-R DLBCL. MOR208 and LEN have shown synergy in vitro
and in vivo in preclinical lymphoma models. This ongoing phase II study

68

Oncol Res Treat 2017;40(suppl 3):1–82

P261

Mouse model-based investigations unveil senescence
mediators that predict treatment outcome of DLBCL patients
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Molecularly informed treatment decisions are the basis of personalized
cancer precision medicine. Whether drugging of «actionable lesions», i.e.
molecular alterations for which a pharmacological inhibitor is available,
will benefit the patient remains often an issue of trial and error. Syngeneic mouse models of cancer that recapitulate critical molecular features
of human malignancies may serve as useful models to explore genetic
rules of drug sensitivity, and, likewise, to dissect molecular mechanisms
of treatment resistance. We present and characterize here the utilization of
Eµ-myc transgenic lymphomas as a faithful model of chemoresistance and
demonstrate its cross-species validity for patients diagnosed with diffuse
large B-cell lymphoma (DLBCL). Specifically, primary Eµ-myc lymphomas, of which we obtained gene expression profiles (GEP) at diagnosis,
were exposed to therapy in vivo, and subsequently monitored regarding
long-term outcome in a clinical trial-like fashion. Probing DLBCL-established gene expression based subtypes related to cell-of-origin (COO - i.e.
GCB/ABC subtypes) and distinct DLBCL biologies (e.g. comprehensive
consensus clusters [CCC]) using machine-learning methods unveiled
their relevance in the murine platform. Moreover, lymphoma senescence
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capacity, a pivotal drug effector principle, was interrogated in mice by
unbiased approaches as well as loss- and gain-of-function genetics. Mice
bearing lymphomas with engineered loss of the lysine 9-trimethylated
histone H3 (H3K9me3)-critical methyltransferase Suv39h1 on one hand
and lymphomas with genetically transferred or endogenous overexpression of H3K9-active demethylases on the other hand succumbed faster to
chemotherapy. In line with these findings, DLBCL patients with low-level
expression of the LSD1 demethylase or high-level detectability of the senescence-associated H3K9me3 mark in their lymphomas presented with
significantly better outcome. Ongoing mouse model-based work aims at
specific targeting of aberrant demethylase activities and synthetic lethal
approaches to selectively eliminate potentially detrimental senescent lymphoma cells post-chemotherapy to assess therapeutic long-term effects
and to determine the conditions for future early-phase DLBCL clinical
testing. Our data suggest the integration of tractable, transgenic mouse
models to the repertoire of functional test platforms to better inform lesion- and state-based decisions in personalized cancer precision medicine.

Ki-67 (OS HR 2.0, p = 0.010, TTF HR 1.9, p = 0.0083). In contrast, intermediate P53 expression displayed a similar outcome as low P53 expression, whereas lack of P53 expression showed a tendency towards inferior
outcome (adjusted OS HR 1.5, p = 0.18, adjusted TTF HR 1.4, p = 0.22).
Conclusions: In prospective trials of the European MCL Network, patients with high P53 expression >50% had a shorter time to treatment
failure and poor overall survival independent of both MIPI and Ki-67.
Future studies should investigate novel therapeutic strategies in these high
risk patients.
Disclosure: Martin Dreyling: Advisory Role: Scientific Advisory Board: Bayer,
Celgene, Gilead, Janssen, Munidpharma, Pfizer, Roche, Sandoz; Financing of Scientific Research: Rednerhonorare: Bayer, Celgene, Gilead, Janssen, Roche; Expert
Testimony: Celegene, Janssen, Mundipharma, Roche (institutionelle Zuwendung)
Eva Hoster: Other Financial Relationships: Reisekosten Celgene, Roche
P263

Disclosure: No conflict of interest disclosed.

Treatment of high risk aggressive B cell lymphomas with DA
EPOCH R – a retrospective analysis
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P53 but not SOX11 IHC has prognostic value independent
of MIPI and Ki-67 in prospective trials of the European-MCL
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Introduction: Mantle cell lymphoma (MCL) is an aggressive B-cell lymphoma with poor outcome. Currently, prediction of time to treatment
failure and overall survival is based on the clinical factors included in
the MIPI and proliferation assessed by Ki67 (Hoster, JCO 2016). P53 and
SOX11 immunohistochemistry might improve risk stratification.
Methods: All patients were treated in the MCL Younger (Hermine, Lancet
2016) and MCL Elderly trials (Kluin-Nelemans, NEJM 2012) of the European MCL Network. Formalin fixed paraffin embedded (FFPE) diagnostic
patients’ material was analyzed by SOX11 and P53 immunohistochemistry (IHC) on either tissue microarrays or whole tissue sections. SOX11
was scored as negative (0% positivity), 1–10% (low expression) or >10%.
P53 was classified as negative (0% positivity), 1–≤10% (low), >10–50%
(intermediate) or >50% (high expression).
Results: For 365 MCL patients FFPE material was available for IHC.
SOX11 negativity (0%) was detected in 3% (n = 9) and low SOX11 expression (1–10%) in 5% (n = 16) of patients. In univariate analysis both,
negative and low SOX11 expression, were associated with shorter overall
survival. However, in multivariate analyses including MIPI and Ki67 only
low SOX11 expression retained significance. SOX11 expression was not
significantly associated with time to treatment failure. High, intermediate, low and lack of P53 expression were detected in 16% (n = 54), 27%
(n = 95), 45% (n = 157) and 12% (n = 42) of samples, respectively. High
P53 expression was a strong predictor of inferior OS and TTF compared
to low P53 expression in univariate (OS hazard ratio, HR, 3.0, p < 0.0001,
TTF HR 2.5, p < 0.0001) and multivariate analyses adjusting for MIPI and
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Introduction: Promising results in patients suffering from Burkitt`s lymphoma (BL) and primary mediastinal B cell lymphoma (PMBCL) treated with DA EPOCH R have been reported. Additionally DA EPOCH R
seems to be an option in first line treatment in high risk diffuse large B cell
lymphoma (HR DLBCL) in phase II trials.
In our centres HR DLBCL - defined as double-hit Lymphoma(DHL)/double expressor Lymphoma (DEL) 2, grey zone lymphomas (GZL) or high/
high-intermediate risk NCCN IPI, - BL and PMBCL are treated with DA
EPOCH R.
Methods: Retrospective analysis of toxicity and efficacy in DA EPOCH R
treated patients.
Results: So far 51 previously untreated patients with a median age of 54a
(28a - 79a) have been treated with a total of 282 cycles of DA EPOCH R:
29 HR DLBCL, 14 PMBCL, 8 BL. 2 patients are still on treatment.
Dose escalation according to hematological toxicity was possible in 40
(78%) patients – but only in 5 (33%) of 15 patients >65a. 22 (61%) of 36
patients aged <65a received at least dose level 3 (144%). Due to peripheral sensory neuropathy, Vincristine had to be dose reduced in 39% of
all cycles. Other CTCAE grade III/IV non-hematopoietic toxicities were
infrequent and manageable.
After a median follow up of 14 months overall survival (OS) rate is 82%
and PFS 76% for all 51 patients. OS rate and PFS is 86% and 88% in BL,
91% and 92% in PMBCL after a median observation of 15 months (BL)
and 12 months (PMBCL).
In 29 high risk DLBCL patients (11 DEL, GZL, 13 high/high intermediate
NCCN IPI) OS is 77% and PFS is 69% after a median follow up of 17
month. OS and PFS for DEL is 88% and 68% after a median observation
time of 13 months. As predescribed in literature prognosis of relapsed or
refractory patients is poor: 8 out of 11 (6 HR DLBCL, 1 BL, 1 PMBCL)
relapsed/ refractory died.
Conclusion: Despite limited data, DA EPOCH R is a feasible treatment
with acceptable toxicity and a promising response rate. Dose escalation
is age dependent. Excellent response rates to DA EPOCH R in BL and
PMBCL are confirmed.
As presented by Bartlett et al at ASH 2016 DA EPOCH R is not an alternative treatment for standard risk DLBCL but might be an option for high
risk DLBCL and is challenging more toxic regimens like R ACVBP or R
Hyper CVAD.
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was not reached, whereas it was 15 months in pts with NHL (P = 0,024).
Regarding the entire cohort of 311 pts with a documented CR, the 2-year
OS rate was 57% in pts with relapse as compared to 97% in those without
(P < 0.001). The majority of relapsed pts died of lymphoma (68%).
Conclusions: Relapses from CR occur in approximately 12% of pts with
HIV-associated NHL and HL. In pts with NHL most relapses are diagnosed within the first year after primary diagnosis, whereas in HL relapses
occur beyond 12 months. The outcome of pts with relapsed HIV-NHL is
worse than that of relapsed HIV-HL.
Disclosure: No conflict of interest disclosed.
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High-dose melphalane and autologous peripheral blood stem
cell transplantation as a salvage therapy for diffuse large
B-cell lymphoma refractory to 2nd or 3rd line treatment
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Fig. 1. Progression free survival HR DLBCL.
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Introduction: Since the introduction of combination antiretroviral therapy (ART) the outcome of patients (pts) with HIV-associated lymphoma
has significantly improved. However, non-Hodgkin lymphoma (NHL) is
still the most frequent cause of AIDS-related death. The aim of the present study was to analyze the outcome of pts with HIV-associated NHL
and Hodgkin lymphoma (HL) who experienced a relapse after having
achieved a complete response (CR) to first line therapy.
Methods: This prospective multicenter cohort study includes adult HIV
infected pts with biopsy or cytology proven HIV-associated lymphoma
diagnosed since January 2005 at 32 participating institutions. Data on
HIV-infection and lymphoma characteristics, treatments and outcomes
were recorded. Pts with indolent lymphomas, T-cell lymphomas and primary central nervous system lymphomas were excluded from the analysis.
Results: Of 499 pts (463 males, 36 females) 394 had aggressive NHL and
105 HL, and the median age at lymphoma diagnosis was 45.6 yrs (range,
22–74.7). The median CD4+ T cell count was 271/µl (266/µl in NHL; 287/
µl in HL) and 344 pts (69%) were diagnosed with advanced stage (III/IV)
lymphoma. As of June 2015, a documented CR was achieved in 311 of 499
pts (62%), of which 235 (60%) had NHL and 76 (72%) HL. After a median
follow-up of 17 months for NHL and 30 months for HL pts, 31 of 235 NHL
(13%) and 8 of 76 HL (11%) experienced a relapse. Median time to relapse
was 7.3 months in NHL and 18.0 months in HL. Incidence of relapse was
6.9/100 patient years (PY) within the 1st year after primary diagnosis and
1.3/100 PY thereafter (P = 0.0062). Relapses beyond 12 months occurred
in 6 of 31 NHL cases (19%) and in all 8 HL cases (100%) (P = 0.045).
Median overall survival (OS) of all relapsed pts was 29.0 months (95% CI
14.1–44.2 months) after primary lymphoma diagnosis. In pts with HL, OS
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Background: Early or refractory relapsed diffuse large B-cell lymphoma has a very poor prognosis especially for those not responding to
salvage chemotherapy (Van den Neste; Bone Marrow Transplant. 2016
Jan;51(1):51–7). Allogeneic stem cell transplantation is potentially curative (Glass et al; Lancet Oncology 2014 Jun;15(7):757–766).
Methods: At our institution we identified all patients with aggressive
B-cell lymphoma (diffuse-large B-cell lymphoma and blastoid mantle cell
lymphoma) who were refractory or progressive to salvage chemotherapy with R-DHAP and who had peripheral blood stem cells (> 2×10^6
CD34+/kg body weight) collected after the 1st or 2nd cycle. As a remission induction before allogeneic stem cell transplantation these patients
received salvage high-dose melphalane and autologous stem cell transplantation. Allogeneic transplantation was performed from sibling donors or unrelated donors: The conditioning regimen with fludarabine,
busulfane, cyclophosphamide and anti-thymocyte globuline as published
(Glass et al; Lancet Oncology 2014 Jun;15(7):757–766) was used in all except of 2 patients. Statistical analysis was performed with Prism©; GraphPad Software; (LaJolla CA)
Results: From 2006 to 2015 we identified 28 patients (21 male, 7 female,
median age 47 years), 25 had diffuse large B-cell lymphoma and 3 had
blastoid mantle cell lymphoma. 22 had relapsed within 1 year after primary diagnosis and 6 within a median of 25.3 months. After high-dose
melphalane and autologous stem cell transplantation 13 patients had a
partial and 6 a complete remission. 1 patient died due to neutropenic infection, 2 patients died due to progressive disease leading to a transplant
related mortality of 3.5%. Median progression-free survival after autologous transplantation was 4.6 months.24 proceeded to allogeneic stem
cell transplantation. 8 patients had a matched related sibling, 9 matched,
7 mismatched unrelated donor. Transplant related mortality was 42% in
this heavily pretreated population. 2-year overall survival of all patients
intended for treatment is 21%.
Conclusions: Salvage high-dose melphalane and autologous peripheral blood stem cell transplantation for diffuse large B-cell lymphoma as
a bridge to allogeneic transplantation is potentially curative for a minor
fraction of these patients. The remission rate is 79% (46% PR, 21% CR)
and progression-free survival is 4.6 months after high-dose melphalane
and autologous stem cell transplantation.
Disclosure: No conflict of interest disclosed.
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Prognostic impact of extranodal involvement in newly
diagnosed diffuse-large B-cell lymphoma: retrospective
analysis of the Heidelberg Lymphoma Registry
Kasouha D., Lehners N., Ziehl R., Lisenko K., Egerer G., Ho A.D.,
Witzens-Harig M.
Universitätsklinikum Heidelberg, Medizinische Klinik V, Heidelberg, Germany

Introduction: Extranodal involvement is frequently observed in diffuse
large-B-cell lymphoma (DLBCL). While presence of >1 extranodal sites
has been established as a risk factor, the exact impact of specific extranodal sites remains to be further clarified.
Methods: Patients with newly diagnosed DLBCL treated at the University of Heidelberg between 12/2009 and 07/2015 were identified and included in this retrospective analysis. Data on clinical characteristics and
treatment modalities were obtained by review of medical charts. Progression-free survival (PFS) and overall survival (OS) were estimated using
the Kaplan-Meier method. The impact of variables on PFS and OS was
evaluated by univariate log-rank tests.
Results: A total of 455 patients were identified of whom 325 (71%) presented with extranodal involvement. Median age was 65.0 years [range
18.6–92.5], 252 (55%) were male. 350 patients had an available international prognosic index (IPI) score, 121 (35%) IPI 0–1, 152 (43%) IPI 2–3,
and 77 (22%) IPI 4–5. The most frequent extranodal sites were central
nervous system (CNS) (18%), bone (14%), lung (7%), stomach (7%), bone
marrow (7%), liver (6%), soft tissue (6%), pleura (6%), pancreas (5%), and
testis (4%).
393 patients were treated in curative intent and were further analyzed
regarding the prognostic impact of extranodal involvement on outcome.
The vast majority of patients received CHOP-like therapies, 95% received
additional rituximab, 28% additional radiotherapy. While in our cohort,
presence of 1–2 extranodal sites did not exert a significant impact on survival, presence of >2 extranodal sites was highly significant in regard to
OS (p = 0.015). Analysis of the impact of specific extranodal sites revealed
that pulmonary involvement was significantly associated with inferior PFS
(p = 0.026) and OS (p = 0.022) as was involvement of peripheral blood
(p = 0.005 for PFS, p < 0.001 for OS). Involvement of CNS as well as large
intestine had a negative impact on PFS (p = 0.001 and p = 0.01, resp.) but
only showed a trend towards inferior OS (p = 0.147 and p = 0.058, resp.).
Presence of malign ascites was associated with inferior OS (p = < 0.001)
but not PFS (p = 0.104).
Conclusions: In this retrospective registry analysis of patients with newly
diagnosed DLBCL, involvement of lungs and peripheral blood were identified as risk factors for both inferior PFS and OS. Further analyses as toward which treatment modalities might be best suited to overcome their
inferior prognosis are required.
Disclosure: No conflict of interest disclosed.
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Inhibition of CDK4-cyclin D1 antagonizes Bortezomib-induced
cell death in mantle cell lymphoma (MCL) cells by abrogating
NOXA protein stabilization
Heine S.1, Höring E.2, Kleih M.1, Dong M.1, Aulitzky W.E.2, van der Kuip H.1
Dr. Margarete Fischer-Bosch-Institute and University of Tübingen, Clinical
Pharmacology, Stuttgart, Germany, 2Robert-Bosch Krankenhaus, Hämatologie,
Onkologie und Palliativmedizin, Stuttgart, Germany
1

Mantle cell lymphoma (MCL) is an aggressive B-cell non-Hodgkin lymphoma with poor outcome. Recently, new innovative molecularly targeted
drugs with promising clinical activity such as the proteasome inhibitor
Bortezomib have been approved for MCL, but no curative therapy has
been established so far. A hallmark of MCL is the aberrant expression of
cyclin D1 as a consequence of the t(11;14)(q13;q32) translocation and
concomitant elevation of CDK4 activity making this kinase an attractive
target for treatment intervention. We here investigated the potential impact of CDK4 inhibition by Palbociclib, an orally bioavailable, highly se-
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lective and reversible inhibitor of CDK4/6, on Bortezomib-induced cell
death in MCL cells.
Our results demonstrate that Bortezomib induced apoptosis is predominantly dependent on protein stabilization and accumulation of the proapoptotic BH3-only protein NOXA. Importantly, pre-treatment of cells with
Palbociclib led to a significant reduced NOXA accumulation and partially
prevented Bortezomib induced cell death. This effect was dependent on
CDK4 and cyclin D1 since specific RNAi-mediated knockdowns mimicked the effect of Palbociclib. Interestingly, Palbociclib showed comparable effects also when combined with other NOXA stabilizing compounds
such as Carfilzomib, Orlistat, Cerulenin or hydrogen peroxide.
Parallel knockdown of pRB partially rescued Palbociclib-induced G1-arrest but was not capable to abrogate Palbociclib-mediated protection from
Bortezomib-induced apoptosis indicating a cell cycle independent role
of CDK4 activity for Bortezomib sensitivity and NOXA stability. Inhibition of CDK4 had only minor impact on PMAIP1 mRNA expression
but significantly reduced Bortezomib-mediated stabilization of NOXA
protein indicating a proteasome independent proteolysis of NOXA upon
co-treatment with Palbociclib. Autophagy is one central process that
transports proteins to the lysosome for proteolysis. We therefore investigated if knockdown of Beclin-1 or co-treatment with the autophagy inhibitor Spautin-1 may influence NOXA regulation upon Bortezomib and/or
Palbociclib. Indeed genetic or pharmacologic inhibition of autophagy led
to a significant further increase of Bortezomib-induced NOXA protein
accumulation and partially reversed the reduced cell death of Bortezomib
mediated by Palbociclib.
In conclusion we demonstrate that Palbociclib antagonizes Bortezomib-induced cell death by reducing Bortezomib-mediated NOXA stabilization.
Disclosure: No conflict of interest disclosed.
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Investigating the role of PD-L1 expression in MYC-driven
lymphoma
Brugger M., Grün J., Steidle S., Keller U.
Klinikum rechts der Isar, Technische Universität München, 3. Medizinische Klinik,
München, Germany

Introduction: Targeting immune checkpoint molecules has proven to
be a valuable strategy in the therapy of Hodgkin´s Lymphoma as well as
in other hematologic malignancies. There have been reports about oncogenes regulating the expression of immune checkpoint molecules on
cancer cells, thereby contributing to immune escape mechanisms of cancer. The MYC oncogene is considered to be a driving force behind many
types of cancer including the highly aggressive Burkitt´s Lymphoma. Our
aim was to investigate the expression of immune checkpoint molecules
in lymphomas with various levels of MYC as well as in a MYC-driven
lymphoma mouse model.
Methods: We analyzed publicly available gene expression data from the
NCBI Gene Expression Omnibus (GEO) for differentially regulated immune checkpoint molecule expression in MYC-driven lymphoma vs
B-cells from healthy wildtype mice. We also studied expression data from
a conditional MYC activation system and human lymphoma samples. We
then examined the PD-L1 expression of different lymphoma cell lines derived from tumors from Eµ-MYC mice as well as primary Eµ-MYC lymphomas. We established 3 cell lines expressing ectopic PD-L1 to study its
effects on growth, cell cycle progression and apoptosis in vitro.
Results: As compared to normal B-cells, our analysis did not show a higher expression of various immune checkpoint molecules including PD-L1
in Eµ-MYC lymphomas and in the conditional MYC activation system.
This was confirmed by our analysis of different Eµ-MYC derived cell lines
and primary tumors, which showed little PD-L1 expression on mRNA
and surface protein levels. In primary tumors, PD-L1 expression was significantly lower than PD-L1 expression of B-cells from healthy control
mice. In vitro analysis of EµMYC cell lines retrovirally transfected to con-
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stitutively express PD-L1 revealed that they have no significant difference
in growth, cell cycle progression or apoptosis compared to control cells.
Conclusions: Our data suggests that MYC-driven aggressive murine
B-cell lymphomas do not express high levels of PD-L1 transcript or protein. This is in contrast to recently published work that postulates MYC as
a direct regulator of PD-L1 expression.
Disclosure: No conflict of interest disclosed.
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Evaluation of safety, tolerability and efficacy of Temsirolimus
in patients (pts) with relapsed or refractory mantle cell
lymphoma (rel/refr MCL) in routine clinical practice
Dreyling M.1, Hess G.2, Krekeler G.3
Klinikum der Universität München - Campus Grosshadern, Medizinische
Klinik III, München, Germany, 2Universitätsmedizin der Johannes GutenbergUniversität, III. Medizinische Klinik, Mainz, Germany, 3Pfizer Pharma GmbH,
Berlin, Germany
1

Background: Temsirolimus (TEM), an mTOR inhibitor, is approved in
the EU for the treatment of pts with rel/refr MCL. A pivotal study demonstrated significantly longer progression free survival (PFS) with TEM
(175 mg weekly for 3 weeks followed by 75 mg weekly) in rel/refr MCL
pts compared to investigator´s choice therapy (4.8 vs 1.9 months (mo);
P = 0.0009). To evaluate the safety profile and efficacy of TEM in this rare
tumor entity, further collection of data in a post-approval prospective
non-interventional trial is useful.
Methods: A German multicenter registry for rel/refr MCL pts treated
with TEM was started in Germany in Oct 2009 (NCT00700258) with regulatory and ethic committee´s approval. Objectives are the evaluation of
the safety profile, tolerability and anti-tumor activity of TEM as well as patient´s profile including comorbidities, characteristics, and the sequence
of systemic therapies.
Results: From Oct 2009 to Feb 2017, 55 pts were recruited in 30 study
sites. Baseline characteristics are available for 55 pts: 69.1% male; median age 74.4 years; bone marrow involvement in 38.2% of the pts; ECOG
performance status (n = 54) 0 or 1 in 83.3%, ECOG PS 2 in 16.7%. According to MIPI score (n = 53), 20.8%, 34.0%, and 45.2% are classified
as low, intermediate, and high risk at the time of enrollment. The median number of prior therapies is 2 (range 1–10) with 43.6% treated in ≥
4th line. Drug related adverse and serious adverse events are observed in
67.3% and 12.7% of pts, respectively. Most common drug-related toxicities of any grade (incidence ≥ 15%) are observed in the following categories: blood/lymphatic system disorders (49.1%), gastrointestinal disorders
(27.3%), general disorders (21.8%), and skin/subcutaneous tissue disorders (18.2%). Efficacy analyses are available for 39 assessable pts with an
objective response in 30.8%, a clinical benefit (CR, PR, MR and SD) in
59.0% and PD in 41.0% of the pts. Median PFS for all pts is 3.6 mo. For
the subgroup of pts treated with TEM in 2nd and 3rd line PFS is 3.3 mo, for
≥4th line pts 4.9 mo.
Conclusions: The registry was started to evaluate the safety and efficacy of
TEM in pts with rel/refr MCL in routine clinical practice. 45.2% high-risk
pts were included in the analysis. In this comparatively poor-prognosis
patient population, TEM showed a predictable, manageable tolerability
profile. Efficacy parameters were consistent with published phase III data.
Disclosure: Martin Dreyling: Advisory Role: Pfizer Consultant; Financing of
Scientific Research: Pfizer
Gabriele Krekeler: Employment or Leadership Position: Employment
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Treatment of Burkitt/Burkitt-like lymphoma – impact of
autologous transplantation in first line therapy
von Wolff M., Mertelsmann R., Duyster J., Finke J., Marks R.
Medizinische Universitätsklinik Freiburg, Hämatologie/Onkologie, Freiburg,
Germany

Introduction: Burkitt lymphoma (BL) is characterized by a t(8;14) translocation involving the myc gene locus. Gene expression studies suggest
that BL and DLBCL are both extremes of a continuum of mature aggressive B-cell lymphoma. The area in between has been described with
different terms, including Burkitt-like lymphoma (BL-like), atypical BL,
gray-zone lymphomas, borderline lymphoma or B-cell lymphoma, unclassifiable, with features intermediate between DLBCL and BL. The optimal initial therapy of BL has not been clearly defined given the paucity
of randomized studies. The GMALL study group conducted a multicenter
trial for adult patients with Burkitt lymphoma using a chemotherapy protocoll based on high-dose methotrexate and AraC, cyclophosphamide,
etoposide, ifosphamide and rituximab. The rate of complete remission
(CR) was 88%; OS and PFS at 5 years 80%/71%.
Methods: To improve this response and survival rate, BL/BL-like patients
at the University Hospital Freiburg received an intensified regimen adding
autologous stem cell transplantation (ASCT) after BEAM conditioning as
consolidation treatment after completion of the GMALL protocol.
Results: In the time period between 1992–2014 in total 86 patients (60
BL, 26 BL-like) have been treated. The characteristics of the patients with
Burkitt/Burkitt-like lymphoma did not differ significantly in known risk
factors. While 60% of BL patients were treated according to the GMALL
protocoll, only 34,6% of BL-like patients recieved this treatment. The remaining patients in both groups received CHOP based chemotherapy.
Rituximab was used in 60,0%/84,6%, primary intensification with ASCT
was used in 50,0% and 42,3% of BL/BL-like patients. Nevertheless, treatment outcome differed significantly between both groups. CR was reached
in 75% of BL and only 53,8% of BL-like patients. This difference resulted
in a sigificantly reduced 5 year-OS (79,8% BL, 56,3% BL-like, p = 0,03).
In BL and BL-like patients univariate analyses revealed age >55 years as
the only risk factor for dismal outcome. In contrast, the use of GMALL
or CHOP based therapies or primary intensification with ASCT did not
result in a significant improvement of longterm survival.
Conclusion: Burkitt like lymphoma patients experience a significantly
dismal outcome compared to BL patients. Additional consolidation with
high dose chemotherapy and ASCT after intensive therapy does not improve overall outcome in patients with BL or Burkitt like lymphoma.
Disclosure: No conflict of interest disclosed.
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Autologous re-transplantation and checkpoint inhibitor
maintenance in second relapse of primary central nervous
system lymphoma
Terziev D., Rüssel J., Ligeti K., Müller L.P., Weber T.
University Hospital Halle, Department of Internal Medicine IV (Hematology and
Oncology), Halle (Saale), Germany

Introduction: Recurrent primary central nervous system lymphoma
(PCNSL) has a poor overall survival and currently there are no standard
treatment options available. Data on repeated autologous stem cell transplantation (ASCT) in first or second PCNSL relapse are sparse. For extensively pretreated patients with hypermutated recurrent PCNSL, maintenance therapy with check point inhibitors might be an option to prolong
the remission.
Case report: We report on a 50-year-old female patient who had been
diagnosed with PCNSL in 2004. She received 2 cycles of high dose methotrexate induction and successful apheresis of autologous stem cells. According to MRI complete remission (CR) was achieved after first highdose chemotherapy with methotrexate, busulfan and thiothepa and ASCT.
In 2010, first relapse occurred without systemic manifestation. Treatment
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with 2 cycles of rituximab and high dose methotrexate lead to second CR.
Consolidation comprised second high dose chemotherapy with BCNU
and thiotepa followed by ASCT. In 2015 second relapse occurred again
solely confined to the CNS. Treatment comprised 6 cycles of rituximab,
methotrexate and ifosfamide chemotherapy and successful apheresis of
autologous stem cells. Again the patient obtained CR. Consolidation
with a third high dose chemotherapy with BCNU and thiotepa followed
by ASCT was performed. Exome sequencing of the PCNSL revealed a
hypermutator genotype. Given the activity of checkpoint inhibition in
other malignancies with hypermutation, including diffuse large B-cell
lymphoma, the patient was started on an off-label maintenance therapy
with nivolumab, an anti-PD-1 antibody administered every 14 days. The
patient remains in CR at 19 months with good tolerance of nivolumab.
Conclusion: In eligible, MTX-sensitive PCNSL patients, multiple long
term remissions might be reinduced by repetition of high MTX-based
chemotherapy followed by autologous re-translantation. Subsequent
check point inhibitor maintenance therapy might be able to prolong or
maintain remission.
Disclosure: No conflict of interest disclosed.
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Genomic profiling in follicular lymphoma without BCL2-break
reveals novel genetic events
Leich E.1, Zamo A.2, Pischimarov J.1, Schlesner M.3, Rosenstiel P.4,
Bomben R.5, Horn H.6, Grieb T.1, Nedeva T.1, Lopez C.7, Haake A.8, Richter J.9,
Trümper L.10, Lawerenz C.3, Klapper W.9, Möller P.7, Hummel M.11,
Lenze D.11, Szczepanowski M.8, Schreder M.12, Flossbach L.1, Gattei V.5,
Ott G.13, Siebert R.7, Rosenwald A.1
University of Würzburg, Würzburg, Germany, 2University of
Verona, Pathological Anatomy Section, Verona, Italy, 3Deutsches
Krebsforschungszentrum, Heidelberg, Germany, 4Institute of Clinical Molecular
Biology, Kiel, Germany, 5CRO Centro di Riferimento Oncologico di Aviano,
Aviano, Italy, 6Dr. Margarete Fischer-Bosch-Institute for Clinical Pharmacology,
Stuttgart, Germany, 7University Hospital Ulm, Ulm, Germany, 8University of Kiel,
Kiel, Germany, 9University Hospital Schlesig-Holstein, Kiel, Germany, 10University
Hospital Göttingen, Göttingen, Germany, 11University Hospital Berlin, Berlin,
Germany, 12University Hospital Würzburg, Würzburg, Germany, 13University
Hospital Stuttgart, Stuttgart, Germany
1

15-50% follicular lymphoma (FL) are BCL2-breakpoint/t(14;18)-negative depending on their clinical stage. Nevertheless, independent of their
t(14;18)-status, most of these tumors express BCL2 by so far unknown
mechanisms. In order to identify genetic mechanisms that may trigger
BCL2-expression and FL pathogenesis in t(14;18)-negative FL, the single
nucleotide variant (SNV)-profiles of 28 FL with and 13 FL without t(14;18)
were analyzed. Moreover, the copy-number-status, loss of heterozygosity
(LOH) and gene-expression-status was determined and correlated with
the whole exome-SNV-profile of 10 t(14;18)-negative FL. Finally, the
gain of novel immunoglobulin N-glycosylation was assessed in these
cases. Pathway-annotation of genes mutated in either FL with or without t(14;18) revealed a strong enrichment of pathways that were identical
or similar between the subgroups such as apoptosis-associated pathways
and 40–50% of mutated genes were BCL2-associated at high confidence in
both FL with and without t(14;18). However, immune-response pathways
were overrepresented in t(14;18)-negative FL and those associated with
NFkB and N-glycosylation exclusively enriched in this subgroup. Interestingly, t(14;18)-negative FL showed less frequently the presence of N-glycosylation sites as compared to results reported for historical FL cohorts.
Finally, 49 genes that were affected by SNVs in t(14;18)-negative FL were
in addition differentially expressed between FL with and without t(14;18)
and affected by copy-number alterations and/or copy-neutral LOH. Overall, these results suggest an enhanced and more diffuse crosstalk with the
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microenvironment that may compensate for the lack of N-glycosylation
sites in FL lacking the t(14;18) and various genetic alterations that may
trigger or contribute to the upregulation of BCL2 and tumor-pathogenesis
in this FL-subgroup.
Disclosure: No conflict of interest disclosed.
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10-year updated results from the StiL NHL1 study
bendamustine plus rituximab (B-R) versus CHOP plus
rituximab (CHOP-R) as first-line treatment in patients with
indolent lymphomas
Rummel M.J.1, Maschmeyer G.2, Ganser A.3, Heider A.4,
von Gruenhagen U.5, Losem C.6, Heil G.7, Welslau M.8, Balser C.9, Kaiser U.10,
Weidmann E.11, Dürk H.A.12, Ballo H.13, Stauch M.14, Blau W.1, Burchardt A.1,
Barth J.1, Kauff F.1, Brugger W.15, Studiengruppe indolente Lymphome
(StiL)
Justus-Liebig University - Med. Clinic IV, Department of Haematology
and Oncology, Giessen, Germany, 2Klinikum Potsdam, Potsdam, Germany,
3
Hannover Medical School (MHH), Department of Hematology, Hemostasis,
Oncology, and Stem Cell Transplantation, Hannover, Germany, 4Klinikum
Leverkusen, Leverkusen, Germany, 5Outpatient Clinic, Cottbus, Germany,
6
Praxis Hematologie and Oncologie Dres Losem/Plewe, Neuss, Germany,
7
Kreiskrankenhaus Lüdenscheid, Lüdenscheid, Germany, 8HematologicalOncological Practice, Aschaffenburg, Germany, 9Onkologische Praxis, Marburg,
Germany, 10St. Bernward Krankenhaus, Hildesheim, Germany, 11Krankenhaus
Nordwest, Frankfurt, Germany, 12St. Marien Hospital, Hamm, Germany,
13
Onkologische Praxis, Offenbach, Germany, 14Onkologische Schwerpunktpraxis,
Kronach, Germany, 15AstraZeneca, Cambridge, United Kingdom
1

Background: This multicenter, randomized, phase III study compared
B-R and CHOP-R as first-line treatment in patients (pts) with indolent
lymphomas or mantle cell lymphoma (MCL). It was first published in
The Lancet in 2013. The final analysis demonstrated a significantly prolonged progression-free survival (PFS) in the B-R group compared to the
CHOP-R group, with a median PFS of 69.5 vs. 31.2 months, respectively.
This current analysis provides updated results for overall survival (OS),
time-to-next-treatment (TTNT), and secondary malignancies (sNPL) for
patients with indolent lymphomas (excluding MCL) after a median follow-up of 114 months.
Methods: 447 pts with indolent lymphomas were randomized to receive
B-R or CHOP-R for a maximum of 6 cycles. The primary endpoint was
PFS; secondary endpoints included OS, TTNT, and sNPL.
Results: Patient characteristics were well balanced between arms; median
age was 63 years. OS was not statistically significant different between the
two treatment arms with 60 deaths in the B-R group vs. 68 deaths with
CHOP-R (HR 0.82, 95% CI 0.58–1.16, p = 0.268). The estimated 10-year
survival rates were 71% for B-R and 66% for CHOP-R.
Compared to CHOP-R, TTNT was significantly prolonged with B-R (HR
0.53, 95% CI 0.39–0.70, p < 0.001). Median TTNT was not yet reached in
the B-R group (95% CI 124.9–n.y.r) vs. 56 months in the CHOP-R group
(95% CI 39.1–82.0). Less second-line treatments due to disease progression were needed in the B-R group compared to CHOP-R treated pts:
74 pts (36%) of the B-R group and 109 pts (56%) in the CHOP-R group
received salvage treatments. For B-R pts, CHOP-R was used as 2nd-line
therapy in 26 cases (35%). For pts initially treated with CHOP-R, B-R was
used as 2nd line therapy in 49 cases (45%), or otherwise as 3rd line in 6
cases (10%) when B-R was not used as 2nd line.
In the B-R group 36 pts developed sNPL compared to 40 in the CHOP-R
group, with 7 hematological malignancies in each of the two groups.
Conclusions: In pts with previously untreated indolent lymphomas, B-R
demonstrates a PFS and TTNT benefit over CHOP-R.
Disclosure: Mathias Rummel: Advisory Role: Ja; Financing of Scientific Research:
ja; Expert Testimony: Ja; Other Financial Relationships: Ja
Wolfram Brugger: Advisory Role: Ja; Stock Ownership: Ja; Financing of Scientific
Research: Ja; Other Financial Relationships: Ja
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Rituximab maintenance versus observation after
immunochemotherapy (R-CHOP, R-MCP, R-FCM) in previously
untreated follicular lymphoma: a randomized trial of GLSG
and OSHO

Tachyarrhythmia-induced heart failure during simultaneous
treatment with amiodarone and ibrutinib

Herold M.1, Hoster E.2, Unterhalt M.2, Hänel M.3, Prange-Krex G.4,
Forstpointner R.2, Florschütz A.5, Graeven U.6, Frickhofen N.7, Wulf G.8,
Lengfelder E.9, Lerchenmüller C.10, Schlag R.11, Dierlamm J.12,
Fischer von Weikersthal L.13, Ahmed A.14, Harich H.-D.15, Rosenwald A.16,
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Germany, 15Onkologische Schwerpunktpraxis Hof, Hof, Germany, 16Universität
Würzburg, Institut für Pathologie, Würzburg, Germany, 17Universitätsklinikum
Schleswig-Holstein, Institut für Hämatopathologie, KIel, Germany
1

Introduction: Follicular lymphoma (FL) in advanced stages are characterized by recurrent relapses. In the PRIMA trial , rituximab maintenance
achieved prolonged progression-free survival (PFS) after first-line immunochemotherapy (Salles et al., Lancet 2011). The German study groups
GLSG and OSHO initiated in 2007 a double randomized trial to investigate the efficacy and safety of rituximab maintenance versus observation
in remission after randomly assigned induction treatment.
Methods: Previously untreated patients with Ann Arbor stage II-IV FL
in need of therapy were randomised to 6 cycles of R-CHOP, R-MCP, or
R-FCM. Patients responding to induction treatment were subsequently
randomised to 2 years rituximab maintenance or observation, stratified
by type of induction treatment, quality of remission, and FLIPI. The trial
was initially planned to detect with 95% power a 15% difference in complete remission rates between any of the three induction groups and a PFS
hazard ratio of 0.60 by postremission strategy.
Results: Recruitment was stopped in 2011 after the PRIMA results had
been published. Median age of the 206 recruited patients was 66 years
(range, 24–86), and FLIPI was low 13%, intermediate 28%, and high 60%.
High and comparable overall response rates were observed after R-CHOP
(88%), R-MCP (89%), and R-FCM (91%). In terms of grade 3–4 leukocytopenia and grade 3–4 thrombocytopenia, R-FCM (92%, 17%) was more
toxic than R-MCP (88%, 6%) which was more toxic than R-CHOP (63%,
3%); R-CHOP showed more frequent neurological toxicities (40%) compared with R-MCP (14%) and R-FCM (16%). Rituximab maintenance
substantially prolonged progression-free survival in comparison to observation in remission (hazard ratio 0.39, p = 0.0064). In the rituximab
maintenance group, 3-years PFS was 89% (8 PFS events among 65 patients) compared with 69% in the observation group (19 events among
63 patients). With 11 events, no differences in overall survival could be
observed for maintenance vs. observation (hazard ratio 1.04, 95% CI
0.32–3.43, p = 0.95). Rituximab maintenance was more toxic with regards
to leukocytes and the gastro-intestinal tract.
Conclusions: In this randomized trial, 2 years rituximab maintenance
was associated with substantially prolonged PFS in comparison to observation after response to first-line immunochemotherapy in FL. Our data
represent an independent confirmation of the PRIMA trial results.
Disclosure: Michael Herold: Advisory Role: Roche Pharma AG; Financing of
Scientific Research: Roche Pharma AG; Expert Testimony: Roche Pharma AG
W. Hiddemann: Advisory Role: Roche Pharma AG; Financing of Scientific Research: Roche Pharma AG; Expert Testimony: Roche Pharma AG
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Introduction: Treatment with ibrutinib, a tyrosine kinase inhibitor targeting Bruton’s tyrosine kinase, has been established for chronic lymphocyte leukemia (CLL) and mantle cell lymphoma (MCL). Although mostly
well tolerated, its cytochrome P450 3A4 (CYP3A4) mediated clearance
can lead to increased toxicity.
Case report: We report on a 67-year-old patient who had been diagnosed
with MCL (Ann Arbor IV A, MIPI 6) in 2013 and had previously received
multiple standard chemotherapy regimens including R-CHOP, R-Bendamustin, R-DHAP and R-DHAOx. Due to poor response, he had been
treated with ibrutinib 560 mg once daily for five months with good tolerance. His past medical history included arterial hypertension and asymptomatic, persistent atrial fibrillation (AF) since 2009 for which he was taking amiodarone 200 mg once daily. Coronary artery disease was ruled out
by coronary angiography at onset of AF. During a routine check-up before
allogeneic stem cell transplantation (SCT) he presented with progressive
dyspnea NYHA II-III. Other symptoms, including peripheral edema, angina pectoris or coughing were not observed. ECG revealed rapid AF at
a heart rate of 140 bpm. Transthoracic echocardiography (TTE) showed
a reduced left ventricular ejection fraction (LVEF) of 30% with diastolic dysfunction and signs of pulmonary hypertension. Amiodarone was
stopped and rate control therapy was changed to bisoprolol and digitoxin.
Furthermore, hydrochlorothiazide was changed to eplerenone. Treatment
with ibrutinib was continued and SCT was postponed. After two months,
clinical symptoms had disappeared completely with the ECG showing AF
at 55 bpm and TTE revealing a normal LVEF.
AF is a known side effect of ibrutinib. Since both amiodarone and ibrutinib are metabolized via CYP3A4, concomitant treatment can lead to
increased serum levels of ibrutinib. In our patient, we therefore suspect
heart failure with reduced ejection fraction (HFrEF) as a result of rapid AF
caused by simultaneous treatment with amiodarone and ibrutinib.
Conclusion: When using ibrutinib potential drug interactions, especially
when combined with other CYP3A4-dependent substances, and subsequent unexpected adverse events need to be taken into consideration.
Disclosure: No conflict of interest disclosed.
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Gender aspects in hairy cell leukemia
Bohn J.-P., Wanner D., Steurer M.
Universitätsklinik für Innere Medizin V, Innsbruck, Austria

Introduction: Hairy cell leukemia (HCL) is an uncommon chronic
B-cell-malignancy. Its pathogenesis is still largely unknown. In contrast
to other lymphoproliferative disorders HCL is characterized by an unexplained predominance of male patients (M:F∼4:1). We therefore aimed
to address the gender aspects of all HCL patients treated in Innsbruck,
Austria, between 1990 and 2016, focusing on gender aspects.
Methods: 88 patients were identified retrospectively and their outcome
was evaluated with regard to gender differences.
Results: The ratio of men (m) to women (w) was 72:16 (4.5:1). Median age
was 55.5 years (m) and 56 years (w), respectively. Cytopenia was the most
common finding at diagnosis (91.7% w, 93.2% m), foremost thrombocytopenia (75.0% w, 86.7% m). Median hairy cell fraction in the peripheral
blood by flow cytometry analysis was 6% (w; range: 1–81) and 37% (m;
range: 1–96) of all leukocytes, respectively. Clinically, splenomegaly was
most prominent (30% w, 48.1% m). 37.5% (w) and 25% (m) of patients
did not need immediate therapy. Eventually, 81.3% (w; 13/16) and 93.1%
(m; 67/69) of patients received first-line therapy with cladribine being
the agent of choice in 76.9% (w; 10/13) and 53.7% (m; 36/67) of cases.

Abstracts

CONTENTS
AUTHOR INDEX

Detailed response was assessable in 8/10 (w; ORR 100%; CR 62.5%, PR
37.5%) and 29/36 (m; ORR 100%, CR 82.8%, PR = 33.3%) of patients.
With a median follow-up of 131.5 months, median PFS was 103 months
for females. For males, median PFS has not been reached with a median
follow-up of 72 months. Median overall-survival has not been reached for
both sexes.
Conclusion: This is the first analysis of HCL patients focusing on gender
aspects.
With regard to our small sample size and the resulting limitations in data
analysis, we did not find any relevant differences in epidemiology and
clinical outcome between female and male HCL patients.
However, gender differences may not affect survival prognosis, which is
excellent for both sexes.
Disclosure: No conflict of interest disclosed.
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Reliability of CT-based detection of bone marrow involvement
in follicular lymphoma
Pecher A.-C.1, Soekler M.1, Kopp H.-G.1, Kanz L.1, Horger M.2, Müller M.R.1
Universitätsklinikum Tübingen, Medizinische Klinik und Poliklinik II, Onkologie,
Hämatologie, Rheumatologie, Klinische Immunologie und Pulmonologie,
Tübingen, Germany, 2Universitätsklinikum Tübingen, Diagnostische und
Interventionelle Radiologie, Tübingen, Germany
1

Bone marrow (BM) involvement is an important prognostic marker in
Non Hodgkin´s lymphoma (NHL). Knowledge of the patient’s BM status
is required for Ann-Arbor staging and adequate International prognostic
Index (IPI) calculation. A histopathological evaluation of a BM biopsy is
currently viewed as the gold standard to rule out BM involvement. The
reliability of CT scan as a tool to rule out BM involvement is not known.
Here, we analyzed the performance of CT scan to predict BM involvement
in n = 96 patients with Follicular lymphoma (FL), who were diagnosed
at our institution from 2013–2015. Density of bone marrow involvement
was measured using circular regions of interest (ROI) and results were
documented in Hounsfield units (HU).
23% of patients with FL (n = 22) showed BM involvement at diagnosis as
assessed by histopathological examination. 33% of the cases with BM involvement (n = 7) were not detected by CT-scan. In n = 3 patients (0.05%)
BM involvement was suggested by CT scan but could not be confirmed by
BM biopsy. Thus, CT-scan showed a sensitivity of 67% and a specificity of
95% for the prediction of BM involvement in FL. The positive predictive
value (PPV) was 82%, while the negative predictive value (NPV) amounted to 90%.
In summary, our analysis demonstrates that CT scan is a diagnostic tool to
rule out bone marrow involvement with a very good NPV of 90%. Due to
a significantly lower PPV of 82%, suspected BM involvement on CT scan
should generally prompt a BM biopsy to rule out false positives. Taken together, BM biopsy remains the gold standard to rule out BM involvement
in FL but CT scan can be applied in selected cases where patients are not
able or refuse to undergo this procedure.
Disclosure: No conflict of interest disclosed.
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A sequential administration of high dose methotrexate
(HDMTX) – and high dose cytarabin (HDAraC)-based
chemotherapy in elderly patients with primary central
nervous system lymphoma (PCNSL)
Sümbül M.1, Le Coutre P.1, Schluz C.-O.1, Seidel S.2, Margold M.2, Martus P.3,
Mathas S.1, Janz M.1, Schlegel U.2, Korfel A.1, ZNS Lymphomstudiengruppe
Charité University Medicine Berlin, Campus Benjamin Franklin, Klinik für
Hämatologie und Onkologie, Berlin, Germany, 2Department of Neurology,
University Hospital Knappschaftskrankenhaus Bochum-Langendreer, Bochum,
Bochum, Germany, 3Institute for Clinical Epidemiology and Applied Biometry
University Tübingen, Tübingen, Germany
1

Introduction: Primary CNS lymphoma (PCNSL) is a rare and aggressive
lymphoma subtype confined to the CNS at time of diagnosis. Age is the
most important risk factor in PCNSL. No standard therapy has been established for these patients. Here, we present a prospective observation of
a sequential administration of high-dose methotrexate (HDMTX) - and
high-dose cytarabine (HDAraC) – based chemotherapy to elderly PCNSL
years at two German centers (University Hospitals Berlin and Bochum).
Materials and methods: A total of 54 consecutive immunocompetent patients ≥ 65 years, median age 74 years (range 65–83), median Karnofsky
Perfomance Score 70 (range 30–100) diagnosed with PCNSL were treated
between 2010 and 2016. All patients had aggressive B-cell lymphoma. The
therapy regimen consisted of 3(-4) courses of Rituximab 375mg/m2 d1,
HDMTX 4g/m2 d2 and Ifosfamide 800 mg/m2 d4–6 and 2(–3) courses
HDAraC 3g/m2 d1–2 +/– Thiotepa 20mg/m2 d1–2.
Results: Therapy was applied as planned (>= 6 courses in total) to 33
(61%) patients. Most frequent CTC grade 3–4 toxicities were: anemia in
30 patients (56%), infection in 19 (35%), transaminases elevation in 14
(26%) and thrombopenia in 9 (17%); one patient in stable disease died on
therapy. The final response was: complete remission in 28 patients (52%),
partial remission in 8 (15%), one patient had stable disease and 9 progressed (17%); there was no response evaluation in 8 patients. The median
progression-free survival was 15.9 months (95% CI 6.7–25.1), the median overall survival 24.1 months (95% CI 15.0–33.2) with a 1-year-PFS of
54.2% and 1-year OS of 65.7%.
Conclusions: Sequential administration of HDMTX- and HDAraCbased chemotherapy is very active and relatively well tolerable in elderly
PCNSL patients. Long-term outcome is promising.
Disclosure: No conflict of interest disclosed.
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Comparison of the PCR-based and NGS-based clonality
analysis of the IGH, IGK and TCRG loci in daily diagnositics
Bob R.1, Panganiban J.2, Wong N.2, Huang Y.2, Martinez F.3, Stein H.1
Pathodiagnostik Berlin, Berlin, Germany, 2invivoscribe, San Diego, United
States, 3Invivoscribe Technologies, LabPMM GmbH, Munich, Germany
1

Introduction: Clonality assay is for round about 5% to 10% of lymphoid
proliferations the only diagnostic solution to differentiate lymphomas
from reactive lesions. The current gold standard for clonality analysis is
the PCR-based capillary electrophoresis plus heteroduplex gel electrophoresis. The sequencing of the PCR product is laborious and time consuming. The recent expanding application of the NGS method in molecular
pathology labs gives the opportunity to apply this technique also for clonality analysis.
Methods: We applied the NGS-based clonality analysis with LymphoTrack assay (invivoscribe) for IGH (FRI, FRII and FRIII loci) on 46 B-cell
proliferations, IGK on 27 samples (27/46 B-cell proliferations with polyclonal IGH-rearrangement) and TCRG on 24 T-Cell proliferations from
routine diagnostic samples with question of lymphoma and compared
the results with the PCR-based capillary electrophoresis using BioMed 2
primer set (FRI, FRII, FRIII, IGK Tube A and B, TCRG Tube A and B)
and heteroduplex gel electrophoresis (for all IGK Tube A amplificates and
TCRG amplificates with clonal peaks in capillary electrophoresis).
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Results: The consensus rate of the results of the two methods was as followed: IGH: 98% (41/42) partial consensus (at least 1 of the 2 or 2 of the
3 investigated loci) whereby in 5 samples the discrepancy comes from a
polyclonal result with NGS but a small clonal peak in fragment analysis of the FRII assay; 79% (33/42) complete consensus for both or all the
three investigated loci (FRI, FRII and FRIII). Only 1 single case (1/46, 2%)
showed a polyclonal rearrangement by NGS but a small dominant clonal
peak by fragment analysis in FRI, FRII and FRIII amplificates. 4/46 (9%)
of samples showed an interpretable result for both methods in only one
locus (FRI or FRII or FRIII) with complete consensus, IGK: 93% consensus (25/27) in 5 clonal and 20 polyclonal rearrangements by both techniques. 2 samples with clinical and histopathological findings in favor of
lymphoma revealed a clonal result by fragment analysis and heteroduplex
electrophoresis but only polyclonal sequences by NGS assay. TCRG: 100%
consensus (14 clonal and 10 polyclonal rearrangements) by both methods.
Conclusion: The NGS-based clonality analysis with LymphoTrack assay shows in concordance with the PCR-based fragment analysis a high
sensitivity and 100% positive predictive value and may be integrated as
a routine diagnostic technique in pathology labs with required experties.
Disclosure: No conflict of interest disclosed.

Fig. 1. Overall Survival.
Disclosure: No conflict of interest disclosed.
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Treatment patterns and outcome in patients with HIV
associated lymphomas – a retrospective study

Early death in patients with primary CNS lymphoma

Holl H.-G., Echterdiek F., Kasenda B., Vassiliadou M., Illerhaus G.

Zeremski V., Fischer T., Schalk E.

Klinikum Stuttgart, Klinik für Hämatologie, Onkologie und Palliativmedizin,
Stuttgart, Germany

Introduction: Combined antiretroviral therapy (cART) has improved
lifespan of HIV- positive patients. Thereby malignancies have become a
considerable cause of morbidity and mortality. We investigated treatment
patterns and outcomes of HIV associated lymphomas.
Patients and methods: In this retrospective single centre study eligibly criteria were HIV-positivity and histological proven lymphoma. We
screened our electronic health record system using the ICD-10 codes B20
– B24, R75 and Z21. We used descriptive statistics to summarize patient
characteristics, treatment patterns, and response rates. Overall survival
(OS) was calculated using the Kaplan-Meier product limit. Univariable
Cox regression was used to investigate the prognostic impact of the time
period between HIV diagnosis and lymphoma diagnosis on OS.
Results: We included 40 patients being diagnosed and treated between
1998 and 2015. 37 (81.5%) were male, median age was 45 years [range 25
- 60]. The median time from HIV to lymphoma diagnosis was 30 months
[range 0 to 315]. 15/33 patients (45.5%) were diagnosed with lymphoma
less than two years after HIV diagnosis. The three most common subtypes
were Burkitt’s- and Hodgkin’s lymphoma (both 12/42, 28.6%) and DLBCL
8/42 (19%). In 6/42 (14.3%) patients a histological EBV association was
found. 39/42 (92.2%) patients received a lymphoma treatment leading to
an overall remission rate of 33/42 (79%). After a median follow-up of 13
months (range 0.4 to 213) since lymphoma diagnosis, respective 1, 2 and
5 year OS was 85% (95% confidence interval [CI] 68–92), 77% (95% CI
60–90), and 77% (95% CI 60–90). There was some evidence that a longer
time period between HIV and lymphoma diagnosis has a negative prognostic impact on OS (hazard ratio 1.01, 95% CI 1.00 - 1.015, p = 0.0648).
A correlation between CD4 count and OS is still under analysis and most
recent data will be presented.
Conclusion: 5 year OS of all lymphoma subtypes was 77%, which underlines the chance for cure in patients with HIV associated lymphoma. Later
onset of HIV associated lymphoma may be associated with worse survival
prognosis, but this finding requires further validation.
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Universitätsklinikum Magdeburg, Klinik für Hämatologie und Onkologie,
Magdeburg, Germany

Introduction: Primary CNS lymphoma (PCNSL) are rare lymphoma
with inferior long-term progression-free survival. A subset of patients
dies soon after diagnosis. However, data regarding early death (ED) in
this patient population are not available so far.
Methods: We retrieved data from our database on all consecutive patients
(n = 86) with newly PCNSL treated in our institution between 11/2000
and 11/2016. Early death was defined as death within 4 months from histological diagnosis [Bairey et al., Ann Hematol 2013].
Results: Among 86 PCNSL patients included in our database, ED was
found in 24 patients (28%). Seven patients (30%) died within the first
month. Median age of these patients was 67.5 years (range, 38–81 years).
In the great majority of patients, poor ECOG performance status (ECOG
score 2–4: 75%) as well as moderate or severe Charlson Comorbidity Index (≥3: 83.3%) were reported. Two-third of the patients had a poor-risk
PCNSL (MSKCC prognostic score class 3: 62.5%; IELSG prognostic score
3–4 points: 66%). Chemotherapy was applied in all patients, mostly highdose methotrexate. All but two patients received dexamethasone before
beginning of definite chemotherapy. Twelve patients (50%) received only
one cycle of chemotherapy. Therapy was discontinued due to performance
status deterioration (in 4 patients (17%)) or chemotherapy toxicity (in 10
patients (42%)). Sepsis or severe infection was documented in 8 (33%) of
these patients. Progress was reported in only 4 patients (17%).
Conclusions: ED was documented in about one quarter of our PCNSL
patients. These patients were characterized by impaired functional status,
moderate or severe comorbidity as well as poor-risk disease. Early recognition of these patients and treatment with appropriate therapy modalities
is required in order to avoid treatment-related mortality, since chemotherapy toxicity and infectious complications are the main cause of ED in
this population.
Disclosure: No conflict of interest disclosed.
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Impact of treatment delay on prognosis in patients with
primary CNS lymphoma
Schalk E., Zeremski V., Fischer T.
Otto-von-Guericke University Magdeburg, Medical Centre, Department of
Haematology and Oncology, Magdeburg, Germany

Introduction: Primary CNS lymphomas (PCNSL) are rare, life-threatening diseases with poor prognosis in which definitive chemotherapy should
be initiated promptly. The impact of a delay of treatment (DoT), for example due to histopathologic evaluation, at time of first diagnosis regarding
clinical end points is unknown.
Methods: Monocentric database analysis of all consecutive patients with
newly diagnosed PCNSL and chemotherapy as first-line treatment between 11/2000–04/2017. DoT was defined as delay of ≥14 days between
surgery (biopsy) and start of chemotherapy (TtT).
Results: 90 patients were analysed of whom 47 (52.2%) were men. The median age was 68 years (range 18–81); 38 patients (42.2%) were ≥70 years.
The median follow-up was 113.9 months (95%CI 50.0–177.8). The event
rate (deaths) was 72.2% (n = 65). At diagnosis, Karnofsky performance
index was in median 70% (range 20–100), and ECOG performance score
2–4 was seen in 44 patients (48.9%). According MSKCC risk stratification,
44 patients (48.9%) had intermediate-risk and 33 (36.7%) had high-risk
PCNSL. All but two patients received dexamethasone before chemotherapy. High-dose methotrexate-based first-line chemotherapy was administered in 83 patients (92.2%). The median TtT was 12 days (95%CI
10.5–13.5, range 4–48). DoT occurred in 43.3% (n = 39). The median TtT
was in the DoT group 18 days (95%CI 16.5–19.5, range 14–48) and in the
group without DoT 9 days (95%CI 8.0–10.0, range 4–13) (p < 0.001). The
median overall survival was in the DoT group 20.6 months (95%CI 2.7–
38.5) and in patients without DoT 11.8 months (95%CI 4.4–19.2) (hazard
ratio [HR] 0.92 [95%CI 0.56–1.51]); p = 0.75). Furthermore, no significant differences in progression-free survival were seen in both groups: in
median 9.5 months (95%CI 1.6–17.4) for the DoT group vs. 3.6 months
(95%CI 2.4–4.8) (HR 0.90 [95%CI 0.57–1.44]; p = 0.67) for patients without DoT. For 75 patients data on remission status were available. Comparing the complete remission rate (38.2% vs. 29.3%; p = 0.56), the partial
remission rate (23.5% vs. 31.7%; p = 0.60) as well as the overall response
rate (61.7% vs. 61.0%; p = 1.00) no significant differences were seen in the
DoT group vs. in patients without DoT.
Conclusions: In our experience, a delay of more than 14 days between
surgery (biopsy) and begin of chemotherapy in newly diagnosed PCNSL
patients has no negative impact on survival and response rate.
Disclosure: No conflict of interest disclosed.
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High dose chemotherapy followed by autologous stem cell
transplantation in a 54 year old patient with lymphomatoid
granulo-matosis with pulmonary and central nervous system
involvement: a case report

dose chemotherapy with subsequent autologous stem cell transplantation
(ASCT) constitutes the only treatment modality with curative potential.
Here, we report the case of a 54 year old male being treated for an episode
of depression presenting with distal symmetrical paraesthesia, ataxia and
significant weight loss. Brain MRI revealed multiple lesions in the cerebrum, the brain stem and in the spinal cord. A wedge resection of the
left upper pulmonary lobe was performed as CT imaging showed synchronous pulmonary lesions. Immunohistochemical examination showed
Epstein-Barr virus associated lymphomatoid granulomatosis. The patient
was treated with four alternating cycles of R-CHOP-21 and high dose
methotrexate 4 g/m2 iv. Due to acute kidney injury after the first cycle, a
50% dose reduction of methotrexate was necessary. The subsequent Intensification regimen consisted of two cycles of rituximab 375 mg/m2 on day
1, cytarabine 3g/m2 on day 1 and 2 and thiotepa 40 mg/m2 on day 2 plus
intrathecal cytarabine 40 mg, methotrexate 12 mg and dexamethasone 4
mg on day 3. Successful stem cell harvest was performed after the second
intensification cycle. Subsequent high dose chemotherapy with carmustine 400 mg/m2 on day –5, etoposide 150 mg/m2 on day –5 to –3 and
thiotepa 2 × 5 mg/kg on day –4 and –3 followed by ASCT on day 0 as
consolidation treatment was performed.
Chemotherapy was tolerated well except for acute kidney injury after the
first application of methotrexate which resolved completely and could be
prevented by a 50% methotrexate dose reduction in the subsequent cycles
and one episode of febrile neutropenia after the second intensification cycle. Neurological symptoms quickly resolved after the first two induction
cycles, staging with brain MRI and chest CT after three induction cycles
and after ASCT showed ongoing complete remission.
Intensive immunochemotherapy followed by ASCT as consolidation therapy is a feasible and well tolerated strategy for the curative treatment of
younger patients with pulmonary and central nervous system lymphomatoid granulomatosis.
Disclosure: No conflict of interest disclosed.
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Treatment of acute methotrexate-induced renal
failure in an adult with primary CNS lymphoma and
methylenetetrahydrofolate reductase mutations with dosereduced carboxypeptidase-G2 and high-flux hemodialysis
Berghofen A.1, La Meir F.2, Ahmadova G.2, Haselmann V.3, Benck U.1,
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Lymphomatoid granumolatosis is a rare lymphoproliferative disorder
often occuring in patients with underlying immunodeficiency or immunosuppressive treatment. Pulmonary involvement is common while
other manifestations include the central nervous system, skin or kidneys.
Treatment options include cessation of immunosuppressive therapy,
CD20-directed immunochemotherapy or therapy with interferon. High

Introduction: High-dose methotrexate (HD-MTX) followed by leucovorin rescue is included in treatment protocols for primary CNS lymphoma (PCNSL). Despite optimal supportive measures, a small proportion
of patients develop HD-MTX-induced acute renal failure (ARF) and
life-threatening complications due to bone marrow failure and septic
complications. Methylenetetrahydrofolate reductase (MTHFR) is one of
the key enzymes involved in the folate metabolic pathway and therefore
plays an important role for efficacy and toxicity of the antifolate agent
MTX. Mutations of MTHFR (MTHFR C677T or A1298C) result in decreased enzyme activity and are associated with an increased MTX-toxicity. Treatment strategies of HD-MTX-induced ARF include administration
of carboxypeptidase-G2 (CPG2) within 72 hours of MTX-application in a
single dose of 50 U/kg supposed to rapidly hydrolyze MTX into non-renal
eliminable inactive metabolites.
Patient: A 56-year-old male patient with PCNSL developed ARF (max.
creatinine 5.4 mg/dL) 24 hours after application of 8 g/m² MTX.
Results: Serum MTX-concentration 24 hours after start of MTX was
measured beyond 500 µmol/L (normal, <10 µmol/L). Leucovorin rescue
was intensified to 500 mg every 6 hours until 2000 IE (25 U/kg) CPG2
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were administered within 48 hours over 5 minutes intravenously. Leucovorin was paused 6 hours before and after CPG2, then continued for several
days. In addition, extended hours high-flux membrane hemodialysis was
initiated 24 hours after CPG2 application for 3 days. Serum MTX-concentration determined by HPLC decreased to 131 ng/ml (normal, 250–750
ng/ml) within 48 hours. Serum creatinine normalized after 3 weeks. After 2 weeks, the patient developed severe drug-induced toxic dermatitis
which completely resolved on local steroids. Genetic mutational analyses
of the MTHFR gene revealed a compound heterozygote mutation (C677T
and A1298C). MRI demonstrated complete remission of the PCNLS ten
days after initiation of therapy.
Conclusion: Administration of CPG2 in 50% of the recommended dosage was sufficient to reduce MTX-concentration to a range that was manageable with high dose leucovorin rescue and high-flux hemodialysis
to prevent life-threatening complications in a patient with ARF due to
inadequate metabolism of MTX as consequence of MTHFR mutations.
Probably, screening for the common mutations in genes involved in the
MTX metabolism (e.g., MTHFR) should be considered prior to HD-MTX
to avoid severe MTX toxicity.
Disclosure: No conflict of interest disclosed.
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Induction of Npm1-Alk translocations through CRISPR-based
chromosomal recombineering
Ehrenfeld S.1,2,3, Khan R.1, Redhaber D.M.1,2,3, Shoumariyeh K.1, Veratti P.1,2,
Miething C.1,2
Uniklinik Freiburg, Innere Medizin I, Freiburg, Germany, 2DKTK Partnerstandort
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The CRISPR-Cas9 targeted endonuclease has emerged as a powerful new
gene-editing technology. By using a small guide RNA to target the Cas9
endonuclease to sequence-specific loci in the genome, DNA can be accurately manipulated. Applying this system to translocations generating
oncogenic fusion proteins, we focused on the gene fusion of Nucleophosmin (Npm1) and anaplastic lymphoma kinase (Alk). The fusion oncogene
is found in 30–50% of anaplastic large cell lymphoma (ALCL). Apart
from this high grade Non-Hodgkin lymphoma (NHL), it has also been
described in diffuse large cell NHL and immunoblastic NHL. The aim of
the study is to generate a novel tool to induce the Npm1-Alk translocation
to study the role of this oncogene in-vitro and in-vivo.
Ba/F3 cells were stably transduced with Cas9 and retrovirally infected
with gRNAs inducing Cas9 mediated double-strand breaks within an intron flanked by exons 4 and 5 for Npm1 and an intron flanked by exons 19
and 20 for Alk. The cleaved chromosomes then have the chance to recombine, resulting in the t(11;17) translocation. Recombined Ba/F3 clones are
selected by IL-3 deprivation, as the potent Npm1-Alk oncogene can substitute for factor dependency. Subsequently, Ba/F3 cells were analyzed for
chromosomal recombination and oncogene addiction.
The factor-dependent Ba/F3 reporter cell line stably expressing Cas9 protein as well as the gRNA and chromosomal recombination events was positively selected by the Npm1-Alk fusion oncogene expression. Breakpoint
analysis showed different recombination events on a nucleotide level in
different outgrowths, which all displayed expression of the same fusion
protein by Western Blot analysis. Dependency on the fusion oncogene was
further demonstrated using pharmacological inhibition of the Alk Kinase.
Taken together, our results demonstrate the specific and efficient induction of Npm1-Alk translocations in Ba/F3 cells.
We have developed a retroviral gRNA delivery system that allows site-specific cleavage at two independent sites, facilitating chromosomal recombination through CRISPR/Cas9-based double-strand breaks. Using the
CRISPR/Cas9 expression construct we targeted distinct loci within Npm1
and Alk intronic regions, efficiently inducing Npm1-Alk translocations in
live cells. We are now applying this approach to the generation of genetically engineered mouse models of Npm1-Alk using HOXB8-expanded

78

Oncol Res Treat 2017;40(suppl 3):1–82

Cas9-expressing HSCs as a tool for efficient and rapid gRNA targeting
in vivo.
Disclosure: No conflict of interest disclosed.
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Optimizing therapy in younger patients with primary
central nervous system lymphoma (PCNSL): rituximab,
high-dose methotrexate (HDMTX) and ifosfamide induction
chemotherapy followed by two different consolidations
Rieger L.1, Le Coutre P.1, Leonards J.2, Seidel S.2, Martus P.3, Mathas S.1,
Janz M.1, Herrlinger U.4, Schlegel U.2, Korfel A.1
Charite University Medicine Berlin, Berlin, Germany, 2University Hospital
Knappschaftskrankenhaus Bochum-Langendreer, Bochum, Germany,
3
University Hospital Tuebingen, Tuebingen, Germany, 4University Hospital Bonn,
Bonn, Germany
1

Introduction: In PCNSL, no standard therapy has been established. In
younger patients, promising results have been achieved with HDMTXbased induction chemotherapy consolidated by HD chemotherapy followed by ASCT or with HDMTX- based conventional chemotherapy
combined with intensive intraventricular polychemotherapy. We present
a head-to-head comparison of these regimens performed at 3 university
hospitals.
Materials and methods: 80 consecutive immunocompetent patients <
65 years diagnosed with PCNSL (all DLBCL) were treated between 2009
and 2015. The induction regimen consisted of 3 courses of rituximab
375mg/m2 d1, HDMTX 4g/m2 d2 and ifosfamide 800 mg/m2 d4–6 in all
patients. This was to be followed by either 2 courses consolidation with
HDAraC 3g/m2 d1–2 (cycles 4 and 7) and 2 courses HDMTX 4 g/m2 d1
and ifosfamide 800 mg/m2 d3–5 (cycles 5,6), both in combination with
icv polychemotherapy (MTX, AraC, prednisolone) via an Ommaya reservoir (group A, Ruhr-University Bochum and Bonn University, n = 43) or
2 courses HDAraC 3g/m2 d1–2 and thiotepa 40 mg/m2 d2 followed by HD
with Carmustin 3g/m2 d-5, Thiotepa 5mg/kg d –4 and –3 and ASCT d0
(group B, Charité Berlin, n = 37). Patients were analyzed on an ITT basis.
Results: Pretherapeutic characteristics were not significantly different in
the 2 groups, however, median age was 54 years in group A as compared to
60 years in group B (p = 0.088). 72 (90%) patients responded to induction
therapy (20 CR, 38 PR). Complete therapy as planned was given to 34
patients (79%) in group A and 21 (57%) in group B. After consolidation,
complete remission was achieved in 30 patients (70%) and partial remission in 5 patients (12%) in group A (ORR 82%) and in 24 (65%) and 3
(8%), respectively, in group B (ORR 73%). Toxicity was moderate in both
groups during the induction therapy, however, with higher frequency of
grade 3–4 renal function impairment in group B versus group A: 1 versus 7 (P = 0.014). During the consolidation, more severe infections were
observed in group B: 7 versus 15 (P = 0.015).The 2-year overall survival (OS) was 77.3% (SE10%) and 64.4% (SE15%), respectively (P = 0.09).
The 2-year progression-free survival (PFS) was 62% (SE15%) and 56.8%
(SE17%) (P = 0.49).
Conclusions: Rituximab, high-dose methotrexate (HDMTX) and ifosfamide induction chemotherapy followed by both conventional systemic
chemotherapy combined with intensive icv chemotherapy or HD-ASCT
produce excellent long-term results in younger patients with PCNSL.
Disclosure: No conflict of interest disclosed.
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Current treatment patterns in multiple myeloma patients in
Germany
Raab M.-S.1, Lebioda A.2, Schoehl M.2, Fink L.3, Flinois A.3, Schoen P.4,
Biedermann P.4, Gonzalez-McQuire S.4
Universitätsklinikum Heidelberg, Dept. of Internal Medicine V, Heidelberg,
Germany, 2Amgen GmbH, Munich, Germany, 3KantarHealth, Paris, France,
4
Amgen (Europe) GmbH, Zug, Switzerland
1

Introduction: An evaluation and publication of current treatment patterns of multiple myeloma (MM) patients is scarce. As the MM-therapy
landscape has changed tremendously in the past two years, it is of interest
to explore how treatment patterns in Germany have evolved.
Methods: This was a retrospective chart review study encompassing an
assessment of current treatment patterns and outcomes of MM patients in
5 European countries. We will focus on results of the German chart review
only. This was a cross sectional study, which included all patients seen by
physicians in the last 3 weeks. Data conducted in 2016 is set in comparison with data from 2014.
Results: Overall, 1,894 charts were completed during 09/2016–12/2016
and 91 German physicians participated in the study. Patient characteristics are shown in table 1. Median time since diagnosis was 21 months.
Tab. 1. Patient characteristics 2016 (n = 1,894)

Age: <65, 65–75, >75 years
ISS at diagnosis: I, II, III
Transplant (SCT) status: complete, planned, no SCT

35%, 37%, 28%
23%, 35%, 41%
38%, 7%, 55%

In 1st line treatment (n = 327), 50% of patients had received bortezomib.
However, treatment patterns show diverse prescriptions in relapsed setting. In 2nd line (n = 261) lenalidomide (len), carfilzomib and bendamustine are often used but other therapies as well. In 3rd line (n = 195)
treatment strategies greatly evolved, driven mainly by pomalidomide. In
comparison to 2014, there is now a clearer pattern of bortezomib / len in
1st and 2nd line. Len use decreased compared to 2014 in 2nd and 3rd line
as newer therapies emerged in the market. Reasons given by physicians for
not currently treating patients (previously treated) are a stabilized disease
/ no requirement for treatment and a best treatment response achieved.
In addition, we also assessed the real world dosing of dexamethasone in
combination with len, which most patients received 40 mg at day 1, 8, 15
and 21 (low dose) as opposed to high dose as per label.
Conclusion: In conclusion, treatment patterns and treatment sequencing
changed in the last 2 years as newer agents are approved in later relapsed
setting compared to 2014. However the treatment landscape in MM is
still evolving as new drug approvals will follow in the next months. Len
in combination is the most common therapy used in early treatment lines
(maintenance and 2nd line) however with relatively low use in 1st line
despite recent approval. In real world, physicians prefer to use low dose
dexamethasone in combination with len.

Merz M.1, Kellermann L.2, Poenisch W.3, Mahlknecht U.4, Fries S.5,
Goldschmidt H.6
Universitätsklinikum Heidelberg, Klinik für Innere Medizin V,
Heidelberg, Germany, 2OncologyInformationService, Freiburg, Germany,
3
Universitätsklinikum Leipzig, Klinik für Hämatologie und Onkologie, Leipzig,
Germany, 4Kplus-Gruppe GmbH - St. Lukas Klinik, Innere Medizin - Onkologie
und Hämatologie, Solingen, Germany, 5Onkologische Schwerpunktpraxis
Bamberg, Bamberg, Germany, 6Nationales Centrum für Tumorerkrankungen
(NCT), Heidelberg, Germany
1

Introduction: We aimed to investigate implementation of autologous
stem cell transplantation (ASCT) into treatment of patients with multiple
myeloma (MM) in routine practice outside of clinical trials.
Methods: Anonymized data were collected online based on retrospective
chart review in university hospitals (UH), community hospitals (CH), office-based hematologists (OBH). We investigated the type of treatment
initiating institutions, the characteristics for patients not-considered as
eligible for transplantation, how stem cell mobilization was performed,
dropout rates, the frequencies of tandem ASCT and ASCT for relapsed
disease.
Results: Data from 515 patients from 51 centres were available for the
first half of 2015 and from 867 patients from 52 centres for the first half
of 2016. There were 40% (2015) and 32% (2016) pts considered as eligible
for ASCT in 1st line. Although the proportion of patients older than 69
years was not significantly different between health care providers in 2015
and 2016 (2015: 47%UH, 60%CH, 49%OBP / 2016: 54%UH, 56% CH,
47%OBP), patients were considered more often transplant-eligible in UH
(2015: 49% / 2016: 53%) than in CH (2015: 29% / 2016: 21%) or OBH
(2015: 45% / 2016: 26%). In first-line treatment, 52% of patients eligible
for SCT received mobilization chemotherapy in addition to induction
therapy. More than 80% of patients received a cyclophosphamide-based
chemotherapy in combination with G-CSF for stem cell mobilization in
2015 and 2016. Three sufficient stem cell transplants were collected in 48%
(2015) and 46% (2016). Once patients completed stem cell mobilization,
92% continued to high-dose chemotherapy and 92% of them received
ASCT finally. 25% of transplant patients were treated with tandem ASCT
in 1st line. In 2015, 8% of patients and 1% of patients in 2016 were considered eligible and were ultimately treated with ASCT for relapsed disease.
The most frequent reason for transplant-eligible patients not receiving
ASCT were withdrawal of patients consent (first-line: 15%, second-line:
39%).
Conclusion: We demonstrate the strong influence of the institution initiating primary therapy on the implementation of ASCT. Age does not seem
to impact usage of ASCT compared to concomitant disease or patients´
and doctors´ preferences. Patients predominantly collect three autologous
transplants, enabling a possible tandem ASCT and ASCT for relapsed disease.
Disclosure: No conflict of interest disclosed.

Disclosure: Marc-S. Raab: Advisory Role: Amgen, Novartis, Celgene, Janssen,
BMS; Expert Testimony: Amgen, Novartis, Morphosys
Sebastian Gonzalez-McQuire: Employment or Leadership Position: Amgen GmbH
Employee; Stock Ownership: Amgen Stocks
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Mortality in allogeneic stem cell transplantation in multiple
myeloma patients – a single center analysis
Kragl B.1, Lauch T.1, Wittke C.1, Freitag S.1, Brückner F.1, Lakner J.1,
Gläser H.1, Hilgendorf I.2, Freund M.1, Große-Thie C.1, Gläser D.3,
Böttcher S.1, Henze L.1, Junghanss C.1
Rostock University Medical Center, Department of Medicine, Clinic III Hematology/Oncology/Palliative Care, Rostock, Germany, 2Universitätsklinikum
Jena, Klinik für Innere Medizin II Abteilung für Hämatologie und Internistische
Onkologie, Jena, Germany, 3Klinikum Südstadt Rostock, Klinik für Innere
Medizin III Haemato-Onkologie, Haemostaseologie, Palliativ- und
Komplementärmedizin, Rostock, Germany
1

Introduction: Allogeneic stem cell transplantation (allo-SCT) is currently the only curative treatment option for patients with multiple myeloma
(MM). However, it entails high mortality rates. Here, we present a single
center (University Rostock, UMR) analysis of 30day (d), 60d, 100d and
365d mortality in allo-SCT in MM.
Method: 1519 autologous (n = 1037) and allogeneic (n = 482) transplants
in our center since 1998 to 2016 were performed, 520 patients with indication of MM, thereof 36 with allo-SCT. Patient characteristics were analysed incl. sex, age, type of MM, stage at first diagnosis (fd), time fd to SCT
in days (d), conditioning regime, mortality and cause of death.
Results: Graft source were bone marrow (n = 4) and peripheral blood
stem cells (n = 32). Median age was 51 years (range 32–64) and most patients were male (n = 27). Type of MM: 17 IgG, 11 light chains, 6 IgA, 2
non-secretory. Durie-Salmon-stage at fd: 6 I, 4 II, 26 III. Median time fd
to allo-SCT was 732d. 31 patients (86%) received at least one autologous
stem cell transplantations before allo-SCT. Conditioning regimen was
treosulfan based in 21 cases, melphalan based in 7 cases, TBI based in
6 and busulfan based in 2 cases. GVHD prophylaxis was cyclosporine A
based. In addition 15 patients received MTX and 9 MMF. GVHD occured
in 21 cases (58%).
Genetics of 26 patients had been tested. 6 patients had normal genetics,
6 were high risk defined (del 17p, t(4:14) along with ISS II/III). Of those
3 died (day +17, +63, +508 post allo-SCT), 3 are alive (day +1947, +215,
+167).
30d mortality was 3% (n = 1), 60d mortality 8% (n = 3), 100d mortality
19% (n = 7) and 365d mortality 36% (n = 13). Median survival was 1184
days (range 17–6042 days).
A total of 24 patients died. Causes of death: 18 Infections (7 MOF and
sepsis, 5 fungal infections (3 sepsis, 2 PTLD), 3 MOF, 2 sepsis, 1 gvhd and
sepsis), 6 progress of MM.
In our cohort type of MM, Durie-Salmon-stage and conditioning regime
had no impact on survival. Younger patients seem to have a better outcome. 11 from 13 patients that lived more than 1000 days after allo-SCT
were 52 or younger. It also seems, that heavily pretreated patients had a
worse outcome.
Conclusion: The +100 mortality in our center was average. However, the
mortality rate of allo-SCT in MM remains high. Although there are patients who are alive >10 years without disease, it should not be considered
standard treatment. Infections following allo-SCT are common causes of
death.
Disclosure: No conflict of interest disclosed.
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Influence of Elotuzumab combination therapy on lymphocyte
subset composition and phenotype
Danhof S., Schreder M., Strifler S., Hose D., Einsele H., Knop S.
Universitätsklinikum Würzburg, Medizinische Klinik und Poliklinik II, Würzburg,
Germany

Monoclonal antibodies (mAb) are on the rise for the treatment of multiple
myeloma (MM), but in contrast to other B cell malignancies, the choice of
a suitable target antigen seems more complex. Elotuzumab (Elo) is directed against the glycoprotein SLAMF7 which is consistently expressed on
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MM cells but also on a subset of normal lymphocytes. Elo was approved
by EMA in 2016. To date, Elo on-target/off-tumor reactivity has not been
fully elucidated in vivo.
28 MM patients (pts) received a three-drug combination regimen of Elo
(10mg/kg i.v. on day 1,8,15,22 in cycle 1+2, biweekly thereafter), low dose
dexamethasone and an immunomodulatory drug (IMiD; lenalidomide:
15 pts; pomalidomide: 13 pts). Elo treatment was initiated in heavily pretreated patients at a median of 72 months after primary diagnosis and all
patients had previously received bortezomib and at least one IMiD. Multi-parameter flow cytometry (FACS) was performed to analyze peripheral
blood lymphocyte subset composition and SLAMF7 expression in a group
of patients.
25 pts (89%) completed at least 1 treatment cycle, qualifying them for
response evaluation (according to IMWG) and comparative pre- versus
on-treatment lymphocyte evaluation by FACS. The regimen was associated with depletion of B (88/µl vs 30/µl, median) and T cells (651/µl vs
288/µl) to a significant threshold, including SLAMF7high (CD8+, γ/δTCR+
T cells) and SLAMF7–/low (CD4+ T cells) subsets. Interestingly, SLAMF7high
NK and SLAMF7– CD25+FoxP3+ T cell counts were not significantly compromised. Furthermore, analysis with a non-competing anti-SLAMF7
mAb demonstrated reduced antigen expression on all SLAMF7high lymphocyte subsets (CD8+, γ/δTCR+, NKT cells and NK cells) during treatment. Overall response rate to date is 48%, median progression free survival is 7.0 months and median overall survival not yet reached. An update
will be presented. Grade 3/4 non-hematologic toxicities occurred in 14
pts (50%), predominantly including infections. With consequent aciclovir
prophylaxis, one single episode of VZV reactivation was recorded.
While single agent therapy with Elo has been associated with reduction
in lymphocytes including NK cells, our combination regimens with IMiDs spared NK cells. This might correlate with synergistic effects of both
agents. Moreover, it remains to be determined whether the trend towards
reduced SLAMF7 expression on lymphocytes parallels with the development of SLAMF7–/low MM cells that emerge as resistant to Elo.
Disclosure: No conflict of interest disclosed.
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Systematic screening for BRAF V600E mutation in multiple
myeloma identifies candidates for individualized treatment
Schreder M.1, Stühmer T.1, Chatterjee M.1, Bittrich M.1, Danhof S.1,
Strifler S.1, Brändlein S.2, Kortüm K.M.1, Einsele H.1, Rosenwald A.2,
Bargou R.3, Knop S.1
Universitätsklinikum Würzburg, Medizinische Klinik und Poliklinik II, Würzburg,
Germany, 2Universitätsklinikum Würzburg, Institut für Pathologie, Würzburg,
Germany, 3Universitätsklinikum Würzburg, Comprehensive Cancer Center
Mainfranken, Würzburg, Germany
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Introduction: Even though a unique clonal IgH rearrangement is thought
to characterize every single case of multiple myeloma (MM), personalized therapy is largely not available. Thus, treatment relies on proteasome
inhibitors (PIs), immunomodulatory drugs (IMiDs) and monoclonal antibodies. In patients (pts) relapsing early after optimal first-line therapy,
the need for novel treatment options is particularly high. Recently, BRAF
V600E activating mutations have been identified in MM, opening the possibility of targeted treatment. Here we report our experience of a focused
screening approach in MM.
Methods: 112 patients with relapsed/refractory MM and high-risk features were screened since May 2013. DNA was extracted from paraffin-embedded soft tissue and bone marrow (BM) trephine biopsies or
CD138-purified plasma cells (PC) from BM aspirates. Sanger sequencing
was used to test for the BRAF V600E mutation.
Results: To date, 5 pts (2 male, 3 female) with BRAF mutated MM were
identified. Median age at diagnosis was 55 yrs (range, 35–64) and all pts
had received an autologous stem cell transplant (ASCT). 4/5 pts had early
relapse (< 24 months) from up front ASCT and had received a median of
2 prior treatment lines (range, 1–10) including PIs and IMiDs. Extramedullary disease was present in 2 pts and 2/4 pts with available cytogenetic

Abstracts

CONTENTS
AUTHOR INDEX

analyses had a deletion 17p. Case vignettes of 3 patients will be presented.
Briefly, pt #1 was a 64yr-old woman with secondary plasma cell leukemia
emerging shortly after tandem ASCT. Treatment with vemurafenib resulted in transient clearance of malignant PC from the peripheral blood. Patients #2 and #3 were enrolled in a clinical study investigating treatment
with selective RAF/MEK inhibitors. In pt #2, a 54yr-old man with double-refractory disease, the mutation was identified by PET-guided biopsy
of a focal lesion in the pelvis. However, it could not be confirmed in PC
from a random BM biopsy, pointing to the spatial heterogeneity of these
lesions. In contrast, pt #3 harbors a fully clonal BRAF mutation in her
BMPC and is currently being treated within the protocol.
Conclusion: By focused screening in a large cohort of relapsed/refractory MM, we could identify pts with BRAF mutations at a detection rate
of 5%. Two pts were placed on individualized treatment within a clinical
study. These results underscore the importance of a systematic workup
of high-risk MM pts including screening for rare, potentially druggable
mutations.
Disclosure: No conflict of interest disclosed.
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Longitudinal analysis of light-chain monoclonal gammopathy
of undetermined significance – 10-year follow up of the
population-based Heinz Nixdorf Recall study
Pelzer B.W.1,2, Arendt M.1, Siegmund J.M.1, Eisele L.1, Moebus S.1,
Jöckel K.H.1, Dührsen U.2, Dürig J.2, Heinz Nixdorf Recall Study
Universitätsklinikum Essen, Institut für Medizinische Informatik, Biometrie
und Epidemiologie, Essen, Germany, 2Universitätsklinikum Essen, Klinik für
Hämatologie, Essen, Germany
1

Introduction: Light-chain Monoclonal Gammopathy of undetermined
significance (LCMGUS) is defined as the absence of IgH and existence
of pathological Free Light Chain Ratio (FLCR). For the first time, this
study determined the 10 years progression rate of LCMGUS in a population-based cohort study and examined potential associations of LCMGUS
with other disorders.
Methods: The Heinz Nixdorf Recall study comprises 4,814 men and
women aged 45–75 years. Samples from baseline (2000–2003), 5-year follow-up (2006–2008), and 10-year follow-up (2011–2015) were screened.
FLC were measured with the FREELITE kit (The Binding Site, UK). Definition of LCMGUS included an abnormal FLC ratio (FLCR) with no IgH
expression in combination with an increased concentration of the involved light chain and absence of a history of lymphoproliferative disease.
We reported counts and percentages (%) and median with interquartile
ranges (IQR) where appropriate.
Results: We identified 75 cases of LCMGUS evaluated at any of the
three time points (median age 64 years; 43 (57.3%) male;FLCR >1.65: 65
(86.7%),FLCR ≤0.65: 10 (13.3%). After a median observation time of 11.5
years, none of the LCMGUS cases had progressed to overt lymphoproliferative disease. Out of 32 individuals with LCMGUS and at least one
subsequent measurement, 17 showed sporadic or constant disappearance
of the monoclonal gammopathy, which was negatively associated with the
concentration of the involved FLC (median: 9.1 (IQR: 4.3–12.8) vs. 20.3
(IQR: 7.7–41.1),p = 0.0643). Individuals with LCMGUS did not show differences in OS or renal function as compared to their counterparts with
non-LCMGUS.
However, individuals with lambda-predominant LCMGUS had a higher risk of deceasing than kappa-predominant LCMGUS compared to
non-LCMGUS controls (HRs - lambda-predominant: 3.9 (95%-CI: 1.5;
10.5,p = 0.0064); kappa-predominant: 0.8 (95%-CI: 0.4; 1.8,p = 0.6296).
After adjustment for sex and age the respective effects were 2.1 (95%-CI:
0.8; 5.5,p = 0.1506) and 0.6 (95%-CI: 0.3; 1.2,p = 0.1159)
Conclusion: Regarding progression of LCMGUS we noticed no development of LPDs. While OS between LCMGUS-individuals and controls
did not show any differences, stratification by the involved FLC revealed a
higher risk in participants with lambda-predominant LCMGUS. The high
rate of disappearance of LCMGUS-status in individuals with FLCR values
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close to the pathological cut-off raises the questions of re-evaluating cut
offs in LCMGUS diagnosis.
Disclosure: No conflict of interest disclosed.
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The Freiburg Agarose Matrix (FAM) enables extended three
dimensional (3D) cultivation of primary patient (pt) samples
and advanced preclinical high throughput screening in
Multiple Myeloma (MM) compared to standard Liquid Overlay
Technique (LOT)
Müller S.J.1, Waldschmidt J.M.1, Wider D.1, Thomsen A.2, Ihorst G.3,
Felthaus J.1, Duyster J.1, Schüler J.4, Azab K.5, Hug M.J.6, Jung M.7,
Wäsch R.1, Engelhardt M.1
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Klinik für Strahlenheilkunde, Freiburg, Germany, 3Universitätsklinikum Freiburg,
Innere Medizin I / Klinische Forschung, Freiburg, Germany, 4Oncotest GmbH,
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Universitätsklinikum Freiburg, Krankenhausapotheke, Freiburg, Germany,
7
Universität Freiburg, Pharmazeutische Wissenschaften, Freiburg, Germany
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Background: The spatial cell-cell contacts within the bone marrow (BM)
microenvironment decisively contribute to disease progression and
drug resistance in MM. Hence, a meaningful albeit easy to use 3D high
throughput model, mimicking the niche accurately, is indispensable in
early preclinical drug-screening.
Methods: RPMI 8226 and primary MM samples were loaded into either
agarose-coated, opaque 96 wellplates (=LOT) or 2mm deep, conical microcavities of our FAM platform. LS-neuroblastoma cells with strong ability for solid spheroid formation served as positive controls. Furthermore,
the FAM model was used for contact or distance co-culture of MM cells to
e.g. HS-5 or pt-derived MSP1 stromal cells, to investigate direct or soluble
cell-cell interaction. Proliferation and treatment response were assessed
via ATP-dependent viability assay and (confocal-) microscopic or innovative transmitted light-based techniques.
Results: LS-neuroblastoma cells exhibited prolonged gompertzian cluster
growth in both models and became significantly resistant to blasticidin
treatment. In contrast to LOT, the well-defined, steep microwells of our
FAM enabled semi-adherent plasma cells (PCs) to form 3D-aggregates
and mediated drug resistance to bortezomib and auranofin treatment. In
this context qualitative confocal analysis of mCherry-transduced RPMI
8226 cells and fluorescent dye staining excluded uneven drug distribution within the FAM. Moreover, PCs seeded into the microcavities showed
prolonged cluster growth in accordance to intratibial MM engraftment in
our in vivo NOD/SCID mouse model. Using the transmitted light scanner
technique, the in vivo-like proliferation of MM cells as well as diminished
treatment response in cluster formation could be measured in a non-destructive manner and correlated to ATP concentrations. Hereby, even stable proliferation of limited MM-pt material could be investigated within
our FAMs for at least 3 weeks.
Conclusions: Our FAM platform provides various advantages in MM
compared to the widely deployed LOT, namely
1. solid cluster formation of semi-adherent MM cells including more in
vivo-like proliferation and drug resistance,
2. examination of contact vs. distance co-culture,
3. simultaneous, non-destructive observation of approx. 880 spheroids
per matrix over time and
4. cultivation of proliferating and viable primary MM-pt samples for at
least 3 weeks.
Disclosure: Stefan Müller: Expert Testimony: Förderung der Deutschen Krebshilfe, Novartis
Monika Engelhardt: Expert Testimony: Förderung der Deutschen Krebshilfe,
Novartis
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Conditional gp130-JAK-STAT3 activation induces malignant
transformation in vivo
Scherger A.K.1, Schick M.1, Steiger K.2, Al-Maarri M.3, Wunderlich F.T.3,
Rose-John S.4, Peschel C.1, Keller U.1
Klinikum rechts der Isar der TU München, III. Medical Department, Munich,
Germany, 2Klinikum rechts der Isar der TU München, Institute of Pathology,
Munich, Germany, 3Max Planck Institute for Metabolism Research, Cologne,
Germany, 4Christian-Albrechts Universität zu Kiel, Biochemistry Institut, Kiel,
Germany
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IL-6/JAK/STAT signaling via the IL-6 signal transducer gp130 has been
identified as a crucial axis in the pathogenesis of human multiple myeloma (MM).
Recently, we found that ectopic expression of a constitutively active form
of gp130, L-gp130, induced rapid MM development of high penetrance
in a murine retroviral transduction bone marrow (BM) transplantation
model. L-gp130 BM recipients recapitulated several characteristics of the
human disease, including monoclonal gammopathy, BM infiltration with
lytic bone lesions, as well as protein deposition in the kidney. Moreover,
the disease was easily transplantable and allowed the evaluation of different therapeutic options in vitro and in vivo.
In the present study we used a novel conditional L-gp130 knock-in mouse
model (ROSA26 locus) where the L-gp130-Zsgreen sequence is preceded
by a stop-cassette flanked by loxP sites to inhibit L-gp130 expression until
Cre recombinase becomes active. By breeding R26Stop-L-gp130fl mice to
selected Cre-transgenic strains we obtained targeted constitutive gp130JAK-STAT3 activation at various stages of hematopoietic development including during B cell differentiation: Vav1-Cre, CD19-Cre, Cg1-Cre, and
PRDM1-Cre. These mouse models allow us to further define the role of
aberrant gp130/JAK/STAT3 signaling in B-cell malignancies and possibly
help identifying the origin of malignant transformation.
Vav1-Cre+/–;L-gp130fl/+ mice, where L-gp130 is expressed throughout the
entire hematopoietic compartment, developed malignant transformation
with a median survival of 55 days. CD19-Cre+/–;L-gp130fl/+ mice however, where L-gp130 is expressed throughout B-lymphocyte development
and differentiation, showed a median survival of 138 days. These mice
presented with a broader spectrum of B cell malignancies. Whereas mice
expressing L-gp130 only at later stages of B cell differentiation (Cg1-Cre,
PRDM1-Cre) did not develop overt hematopoietic malignancies during
the first 6 months of life. Henceforth these two Cre-lines will be immunized with sheep red blood cells (SRBC) to activate gp130/JAK/STAT3
signaling at later stages of B cell differentiation and induce malignant
transformation.
Our data gives evidence that STAT3 activation only in the B cell lineage
is sufficient to drive cancer development in an in vivo model. We are now
unraveling the stage of B cell differentiation that is the origin of malignant
transformation and are assessing the efficiency of JAK/STAT3 small molecule inhibitors.
Disclosure: No conflict of interest disclosed.
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Immunomodulatory drugs destabilize CD98hc and LAT1 to
interfere with amino acid transport and tumor metabolism
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Introduction: The immunomodulatory drugs (IMiDs) thalidomide, lenalidomide and pomalidomide, important therapeutics for hematologic malignancies such as multiple myeloma (MM), bind to their target CRBN to
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impede its stabilizing effect towards CD147 and MCT1 (monocarboxylate transporter 1). The resulting destabilization of this transmembrane
complex suppresses MM proliferation, angiogenesis and invasion and
accounts for the teratotoxic effects of IMiDs. Moreover, reduced MCT1
levels inhibit lactate transport, resulting in inhibition of glycolysis and tumor cell metabolism. It however remained unclear if IMiDs destabilize
other membrane transporters or have a broader impact on cancer cell
metabolism.
Methods: CRBN interactors were identified using tandem-affinity purification and subsequent mass spectrometry. Binding was tested using
immunoprecipitations and GST-pulldowns. MM cell lines were treated
with IMiDs or shRNA constructs, proliferation was assessed and protein
expression was analyzed by immunoblotting. Mice were injected with human MM xenografts and imaged using FDG and FET-PET. Intracellular
metabolites of MM cell line samples and tumor samples were assessed by
mass spectrometry based targeted metabolomics analysis.
Results: We identified CD98hc (CD98 heavy chain) and LAT1 (large neutral amino acid transporter1) as further endogenous CRBN interactors,
which are overexpressed in MM. These proteins form a transmembrane
complex which mediates import of essential amino acids and moreover is
involved in integrin signaling and migration. IMiDs outcompete CRBN
binding to CD98hc/LAT1 to destabilize the complex in IMiD-sensitive,
but not in -resistant cell lines. IMiD- or shRNA-induced loss of CD98hc/
LAT1 expression significantly inhibited MM cell proliferation both in vitro and in vivo in MM xenograft models. Mass spectrometry-based metabolomic analyses confirmed broadly perturbed intracellular amino acid
metabolism, which contributes to the metabolic and anti-proliferative
effects of IMiDs.
Conclusion: IMiDs destabilize the amino acid transporter complex
CD98hc/LAT1 in analogy to the lactate transport complex CD147/MCT1
to broadly perturb cancer cell metabolism and inhibit proliferation and
survival.
Disclosure: Ruth Eichner: No conflict of interest disclosed.
Florian Bassermann: Expert Testimony: Research Funding from Celgene Corporation
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The HSP70 isoform HSPA5 (GRP78; BIP) plays a critical role for
unfolded protein response (UPR) in multiple myeloma
Brünnert D.1, Stühmer T.1, Steinbrunn T.1, Kreßmann S.1, Bargou R.1,2,
Chatterjee M.1
University Hospital Würzburg, Department of Internal Medicine II, Translational
Oncology, Würzburg, Germany, 2University Hospital Würzburg, Comprehensive
Cancer Center Mainfranken, Würzburg, Germany
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Introduction: Despite recent therapeutic advances in multiple myeloma
(MM), the development of therapy resistance still prevents a cure. MM is
characterized by excessive growth of malignant bone marrow plasma cells
and high immunoglobulin production. Therefore, it is assumed that MM
cells critically require an increased capacity to cope with fatal proteotoxic
stress as caused by unfolded proteins within the endoplasmic reticulum
(ER). Indeed, MM cells seem to be particularly sensitive to novel anti-MM
agents targeting proteostasis such as proteasome or HDAC inhibitors
and IMiDs. We hypothesize that the ER-resident HSP70-isoform HSPA5
(GRP78; BIP), which is involved in the folding and assembly of proteins,
the degradation of misfolded proteins and signaling of the unfolded protein response (UPR), might represent another candidate for targeting proteostasis in MM.
Methods: HSPA5 expression profiling was analyzed by Western blot. Viability analyses were performed by flow cytometry using Annexin-V/PI
staining. UPR signaling was characterized either in the absence or presence of different UPR inducers by Western blots for PERK, eIF2a, ATF4,
IRE1alpha, SAPK, CHOP and LC3AB and by PCR for XBP1 splicing.
HSPA5 activity was inhibited either by specific HSPA5-siRNAs or treatment with a novel pharmacological HSPA5 inhibitor.
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Results: HSPA5 was strongly expressed in a panel of MM cell lines and
primary MM cells, whereas PBMCs exhibited low HSPA5 protein levels.
Inhibition of HSPA5 activity either by siRNA-mediated knockdown or by
treatment with a novel pharmacologic inhibitor stimulated UPR signaling and induced apoptosis in MM cells. Incubation of MM cells with the
clinically approved anti-MM agents panobinostat or carfilzomib increased
UPR signaling, suggesting that ER stress might contribute to their lethal
effects. Concomitant inhibition of HSPA5 strongly enhanced the fatal
UPR signaling and the anti-MM activity of panobinostat and carfilzomib.
In addition, HSPA5 inhibition was also effective in carfilzomib-resistant
MM cell line models.
Conclusions: Our data show that the HSP70-isoform HSPA5 critically
contributes to cellular protection from fatal ER stress induced by proteasome or HDAC inhibition, and might therefore represent a potential
therapeutic target.
Disclosure: No conflict of interest disclosed.
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Targeted next-generation sequencing of plasma cell
dyscrasias reveals lineage-specific hotspot mutational
patterns
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Introduction: Plasma cell dyscrasias, including monoclonal gammopathy
of undetermined significance (MGUS), amyloid light-chain (AL) amyloidosis and multiple myeloma, are characterized by clonal plasma cell
expansions. Progression is not only driven by cytogenetic lesions, but also
by oncogenic mutations that may even more reflect their genetic heterogeneity. Most of the data has been generated in patients with classical
myeloma, while the mutational landscape of AL amyloidosis or MGUS
still remains unexplored.
Patients and methods: We analyzed unsorted bone marrow samples of
patients with MGUS (n = 11), AL amyloidosis (n = 24) and multiple myeloma (n = 55) by next-generation sequencing (NGS) covering coding
regions of 10 genes.
Results: NRAS (28%), KRAS (21%), TP53 (20%) and BRAF (19%) were
the most frequently mutated genes in line with previously published data.
Compared to patients with non-myeloma plasma cell dyscrasias, we observed a significantly higher mutational load in patients with myeloma
(p = 0.008). Of the most frequently mutated genes, mutant KRAS and
NRAS were significantly associated with the myeloma category (p = 0.043
and p = 0.014, respectively). Regarding the individual hotspot mutations
within these genes, we observed a preponderance of exon 3 mutations,
which is a rather uncommon pattern in other cancers with high rates of
KRAS and NRAS mutations, such as lung and colorectal cancer. Furthermore, the BRAF V600E mutation, that describes almost all BRAF mutations in melanoma, colorectal cancer and papillary thyroid cancer, accounted for only 10% of all BRAF mutations in our cohort of plasma cell
dyscrasias.
Conclusions: The genetic complexity reflects the clinical biology of plasma cell dyscrasias from a less complex mutational pattern in MGUS and
AL amyloidosis to a highly complex pattern in multiple myeloma. Disease-specific patterns of hotspot mutations point to different functional
roles of individual amino acid substitutions in the same driver gene potentially resulting in lineage-specific growth advantages. Future studies will

84

Oncol Res Treat 2017;40(suppl 3):1–134

have to dissect these functional differences, especially in druggable and
therefore therapeutically relevant targets.
Disclosure: No conflict of interest disclosed.
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The A Disintegrin And Metalloproteases ADAM10 and
ADAM17 as potential novel targets in multiple myeloma
Burger R.1, Klenner B.1, Klausz K.1, Staudinger M.1, Garbers C.2, Günther A.1,
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Universitätsklinikum Schleswig-Holstein und Christian-Albrechts-Universität
Kiel, Kiel, Germany, 2Biochemisches Institut, Christian-Albrechts-Universität Kiel,
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Introduction: The highly conserved ADAM (A Disintegrin And Metalloproteinase) family are transmembrane proteins that regulate proteolytic cleavage of integral membrane proteins by a zinc-dependent catalytic
domain and cell-cell adhesion by a disintegrin-cysteine rich sequence
domain. ADAM10 (CD156c) and ADAM17 (CD156b) are implicated in
the ectodomain shedding of various substrates that are involved in brain
pathology, inflammation and cancer. The aim of the study was to evaluate
the role for ADAM10 and ADAM17 in the pathophysiology of multiple
myeloma.
Methods: Expression of ADAM10 and ADAM17 was analysed in nine
human plasma cell lines by RT-PCR, Western blotting, and by flow cytometry for detection of mature cell surface proteins. Soluble IL-6 receptor (sIL-6R) levels in supernatants of myeloma cell lines cultured in the
absence or presence of the metalloprotease inhibitor marimastat (BB2516) were determined by specific ELISA. The effect of marimastat on cell
growth was measured in a tetrazolium (MTS)-based colorimetric assay.
Results: All myeloma cell lines were found positive for ADAM10 and
ADAM17 with regard to messenger RNA, protein and cell surface expression. Levels of sIL-6R in conditioned media were variable and ranged
from 50 pg/ml to 1200 pg/ml. In the presence of 10 µM marimastat, a
mean reduction of 17% (range 12–23%) was seen compared to the vehicle control. Significant growth inhibition with marimastat was achieved
in five myeloma cell lines at IC50 concentrations ≤10 µM of this broad
spectrum metalloprotease inhibitor. Remarkably, inhibition of IL-6 dependent growth of cell line INA-6 by an anti-IL-6R antibody (B-R6) was
increased in the presence of marimastat. In addition to the IL-6R, other
myeloma-relevant substrates of ADAM10 and ADAM17 include tumor
necrosis factor (TNF)-alpha, syndecan-1, transmembrane activator and
calcium-modulator and cyclophilin ligand interactor (TACI), receptor activator of NF-κB ligand (RANKL), amphiregulin, intercellular adhesion
molecule (ICAM)-1, and notch-1.
Conclusions: ADAM10 and ADAM17 are highly expressed in human
myeloma cell lines and regulate proteolytic cleavage of myeloma-relevant transmembrane proteins. Dissecting the pathophysiological role of
ADAM10 and ADAM17 in multiple myeloma opens the way to the use
of selective and orally bioavailable inhibitors as a part of anti-myeloma
treatment.
Disclosure: No conflict of interest disclosed.
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Functional assessment (FA) in Multiple Myeloma (MM)
patients (pts) – highly predictive parameters for pt
overall survival (OS) and vulnerability with the aim to
facilitate treatment decisions rather than focusing on pts´
chronological age alone

Elucidating the pathophysiological role of dendritic cells in
Multiple Myeloma

Scheubeck S. , Ihorst G. , Dold S.M. , Müller S.J. , Waldschmidt J.M. ,
Javorniczky R.1, Larocca A.3, Ott M.4, Einsele H.5, Duyster J.1,6,7, Wäsch R.1,6,7,
Engelhardt M.1,6,7
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Introduction: Objective assessment of biological fitness is relevant to
avoid under- and overtreatment, quality of life (QoL) decline or treatment-induced side effects. OS in MM has substantially improved, but pts
present with heterogeneous health status. Reliable risk tools are required
to obtain a true estimation of pt prognosis.
Methods: We prospectively performed this FA in 280 consecutive MM
pts treated at our center: I) 12 functional tests (FT) comprised of pt´s and
physician´s fitness, Karnofsky Performance Status (KPS), ADL, IADL,
frailty, QoL, pain, depression (GDS), Mini-Mental (MMSE), Time-upgo-test (TUGT), malnutrition, and II) 5 established Comorbidity Indices (CI): 1. Revised Myeloma-CI (R-MCI), 2. International Myeloma
working group (IMWG)-score, 3. Charlson-CI (CCI), 4. HCT-CI and 5.
Kaplan-Feinstein-Index (KFI). FT and CI were divided into defined risk
groups. OS was estimated using the Kaplan-Meier method and compared
using the log-rank test.
Results: Median OS from the time point of assessment and follow-up
were 58 and 19 months, respectively. Pt characteristics were typical for tertiary centers. CI, that grouped pts into significantly different risk groups
for OS, were the R-MCI, IMWG-score, albeit the latter differentiated less
well between good- and intermediate-risk pts and CCI, whereas both
HCT-CI and KFI remained insignificant. 3-y-OS for good-, intermediate
and high-risk pts using the R-MCI was 90%, 74% and 43% (p = 0.0006)
and via IMWG-score 92%, 83% and 57% (p = 0.0001), respectively. For
all 12 FT, the KPS (p < 0.0001), frailty (p < 0.0001), TUGT (p = 0.0168),
pain (p = 0.0289), ADL (p = 0.0159), IADL (p = 0.0036), pt´s (p < 0.0036)
or physician´s fitness ratings (p = 0.0085) and MMSE (0.0001) reached
significance, whereas the GDS and malnutrition did not. 3-y-OS for goodvs. high-risk pts using the KPS was 89% vs. 60%, for frailty 89% vs. 61%,
TUGT: 79 vs. 63%, pain: 78% vs. 66%, ADL: 80% vs. 66%, IADL: 78% vs.
48%, pt-fitness: 82% vs. 64% and MMSE: 78% vs. 48%, respectively.
Conclusion: Our results show that 3 CI (R-MCI, IMWG-score, CCI) and
10/12 FT provide significantly different OS estimates. We also assessed pt
frequencies in various CI- and FT groups, the relation to therapy intensity
and CI changes over time, which results will be shown at the meeting. We
continue these analyses with the R-MCI remaining as our reference. Our
analysis will ultimately facilitate treatment decisions rather than focusing
on pts´ chronological age alone.
Disclosure: Sophia Scheubeck: No conflict of interest disclosed.
Monika Engelhardt: Expert Testimony: The work is supported by the German
Cancer Aid (Deutsche Krebshilfe # 11424 to ME+RW), both German DSMM and
GMMG study groups and international EMN and GIMEMA study groups.
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Introduction: Multiple Myeloma (MM) is a B cell malignancy characterized by clonal expansion of malignant plasma cells in the bone marrow (BM). Patients with MM suffer from osteolytic bone disease among
others due to a higher number and activity of osteoclasts. DCs are key
players of the immune response by linking the innate and adaptive immune system. The role of DCs in MM pathogenesis is highly debated with
the possibility that the immunological properties of DCs like maturation,
antigen-presentation and T cell priming may be impaired in MM. Furthermore, monocyte-derived DCs were shown to promote clonogenic
plasma cell tumor growth via APRIL-TACI/BCMA signaling, whereas
MM cells induce transdifferentiation upon RANK-RANKL signaling of
human Mo-DCs into osteoclasts (OC) in vitro. DCs and OCs arise from a
common myeloid progenitor, and as the human DC progenitors have only
been characterized recently, the question arises, whether this reciprocal
crosstalk is already induced by/in DC progenitor cells.
Methods: Therefore, we examined BM and peripheral blood (PB) samples
from MM patients upon initial diagnosis and analyzed the different DC
subsets and DC progenitors ex vivo. Patients subjected to hip replacement
served as healthy donors. Furthermore, sorted CD34+ progenitor cells
from MM patients and healthy controls were analyzed for their capacity
to differentiate into the three human DC subsets in vitro.
Results: Hitherto we observed a significant decrease of CD141+ DCs and
plasmacytoid DCs (pDCs) in the BM and of all three DC subsets in the
PB of MM patients compared to healthy controls, whereas monocyte subsets were rather elevated. Moreover, the direct DC progenitor cells, the
common DC progenitors (CDPs) and pre-DCs were reduced in the BM of
MM patients compared to healthy controls. In line, the in vitro differentiation of CD34+ progenitor cells from MM patients into DCs was impaired,
as they did not give rise to the three human DC subsets, CD141+, CD1c+
and pDCs, to the same extent as cells from healthy controls.
Conclusion: Taken together, our data point towards an impaired DC differentiation in MM patients, possibly by changing the cell fate of these
progenitors corresponding with previous findings of decreased numbers
of circulating DCs in the periphery leading to the weakened immune response in these patients.
Disclosure: No conflict of interest disclosed.
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In Multiple Myeloma trisomy 11 reveals an unstable pattern of
clonal evolution: implications for prognosis
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Introduction: Multiple Myeloma (MM) is a plasma cell dyscrasia characterized by a homogeneous phenotype but a significant heterogeneity at the
molecular level. Based on the genetic characteristics, the most classic classification divides MM in two subgroups: Hyperdiploidy (characterized by
non-random gains of the odd chromosomes 3, 5, 7, 9, 11, 15 and 17) and
non-hyperdiploidy (characterized by mainly translocations involving the
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immunoglobulin heavy chain locus (IGH) on 14q32). Non-hyperdiploid
patients are considered to be associated with an inferior outcome, however, recent studies have shown that the presence of trisomies can ameliorate
the adverse effect of high-risk cytogenetic abnormalities.
Methods: Clonal evolution of trisomy 11 (+11) was analyzed by FISH on
CD138-positive cells of 24 cases of MM patients. Four to 11 sequential
biopsies at diagnosis and relapse/disease progression were investigated
using probes for the centromeric region of chromosome 11 and the ATM
gene (Abbott-Vysis, IL, USA) in combination with the FDX gene.
Results: Eleven MM cases did not present with +11 in any of the sequential biopsies analyzed. Nine of these cases were non-hyperdiploid (4 cases
t(4;14)+, 3 cases t(11;14)+, one case t(14;20)+, and one case with an IGHbreak), one case showed a (partial) monosomy 13, and one case was hyperdiploid. +11, as primary aberration, was identified in 10 MM patients:
5 hyperdiploidy, 4 non-hyperdiploidy (3 cases t(4;14)+, one case t(2;8)+),
and one case with a (partial) monosomy 13. +11, as secondary event, was
identified in 3 MM, all of them harboring a (partial) monosomy 13. Interestingly, +11 was only found in the diagnostic biopsy of 3 cases (2 hyperdiploidy and one case t(4;14)+), being absent in all other sequential
biopsies analyzed.
Conclusions: These investigations demonstrate that +11 occurs as primary genetic aberration in hyperdiploid and non-hyperdiploid MM cases. As
secondary alteration, +11 was only seen in 3 cases with a (partial) monosomy 13. Furthermore, clones with +11, as primary event in the diagnostic
biopsy, may disappear during clonal evolution of the disease. This should
be taken into account when considering +11 in the risk-stratification of
patients with non-hyperdiploid MM. Studies with other recurrent trisomies in MM would be interesting in this regard. These findings should be
confirmed in a larger cohort of patients.
This work was supported by the Medical Faculty of the Christian-AlbrechtsUniversity.
Disclosure: No conflict of interest disclosed.
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Minimal residual disease (MRD) analysis in the bone marrow
(BM) of multiple myeloma (MM) patients (pts) using a 6-color
multiparameter flow cytometry (MFC) approach detecting
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Introduction: MM is a malignant disease characterized by the accumulation of aberrant plasma cells (aPCs) within the BM. MFC analysis is
widely used to assess the expression pattern of surface antigens on MM
cells and allows the detection of residual cells in the BM with high sensitivity (10–5-10–6) after conventional therapy and stem cell transplantation
(SCT). This MRD tool is increasingly used as a potent risk denominator
for progression free- and overall-survival. Therefore, establishing this tool
is mandatory for the up-to-date diagnostics of academic MM centers.
Methods: We established a 6-color panel using CD38, CD138, CD19,
CD45, CD27 and CD56 as relevant markers on MM cell lines (MMCLs).
Furthermore, we performed MFC analysis on BM samples of healthy individuals (HIs), MM pts at initial diagnosis (ID) and after conventional or
SCT therapy. MFC validation included fluorescence-minus-one- (FMO),
isotype- and spike-in-controls to evaluate the reliability and sensitivity of
the MRD panel. The study was performed with written consent of HI and
pts and approval by the local ethics committee.
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Results: The analysis of the expression pattern in different MMCLs
(RPMI-8226, U266, NCI-H929, MM1.S, MM1.R, IM-9 and L363) confirmed prior reports on antigen expression and also generated novel insights on the shift of expression levels over prolonged culture period e.g.
decline of CD138 expression. With our 6-color panel we measured infiltration in pts at ID and MRD after conventional treatment or SCT in BM
and PB samples of MM pts and HIs. Thereby, we reached a sensitivity of
10–5 by acquiring 3 × 106 cells. Using this panel, we could clearly differentiate normal (nPCs) and aPCs in the BM of MM pts and characterize nPCs
of HIs as a control. The inclusion of additional, novel markers like CD117
and CD200 to our panel and implementation to routine laboratory diagnostics are ongoing to further improve sensitivity and specificity.
Conclusion: The established 6-color panel allows the detection of nPCs
and aPCs in the BM of MM pts without the necessity of intracellular kappa and lambda light chain staining. The panel is validated using various
controls, including spike-in controls and MMCLs. Additional novel markers are being pursued, specifically in regard of currently available immunotherapies in MM like anti-38- or anti-CD138-antibodies that may render MRD approaches using CD38 and CD138 more challenging.
Disclosure: No conflict of interest disclosed.
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Prognostic value of Ki67 labelling index for treatment of
invasive breast cancer – restrospective analysis of 3150
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Aims: Ki67 is a protein associated with cell cycle activity and shows a
good correlation with the growth fraction of human cancer. Especially in
breast cancer, Ki67 has been proposed as a prognostic marker leading to
the recommendation to use Ki67 labelling index (LI) for choosing the appropriate systemic treatment in early breast cancer by the panel of the St.
Gallen International Expert Consensus.
Aim of this retrospective study was to analyze the prognostic value of Ki67
in relation to histological subgroups (ER+, Her2neu +, triple negative) of
early and advanced breast cancer.
Methods: Clinical and pathological data of 3150 patients with breast cancer who underwent oncologic rehabilitation between 2013 and 2016 in the
Paracelsus Hospital in Scheidegg were documented in this retrospective
unicenter study after informed and written consent. As recommended
earlier we defined a Ki67 cut-off level of ≤14% as low proliferation, a Ki67
value of 15–19% as intermediate proliferation and the threshold of ≥ 20%
as high proliferation.
Results: Statistical analysis detected significant correlation of low (< 15%),
intermediate (15–39%) or high (≥40%) Ki67 LI levels with histopathological and/or tumor biological criteria. Mean age were significantly different in women with high Ki67 LI levels compared with patients with low
Ki67 levels (53.7 ± 10.4 vs. 56.1 ± 9.5 years; P < 0.0001) and in relation
to hormone status (pre- or postmenopausal). Tumor with high Ki67 levels belongs significantly more often to the histological subgroup of triple
negative cancer when compares with tumor with low Ki67 levels (22.3%
vs. 1.9%; p < 0.0001). High Ki67 levels also correlates with poor histological grade (G3, 43.3% vs. 5.8%; P < 0.0001), lymph node metastasis (N+,
36 vs. 29.2%; P = 0.02) or advanced tumor stage (T≥2, 44.6 vs. 28.6%;
P < 0.0001).
Conclusions: High Ki67 LI levels were more often measured in younger
women or TNBC and correlates significantly with advanced tumor stage
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and aggressive tumor behavior. These data underline the importance of
Ki67 for treatment decisions in clinical practice.
Disclosure: No conflict of interest disclosed.
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Targeting FGFR1 and VEGFR1 displays synergistic treatment
effects in FGFR1 overexpressed breast cancer
Golfmann K.1, Meder L.1, Tharun L.2, Dietlein F.3, Malcher F.4, Koker M.1,
Büttner R.2, Ullrich R.T.1

Conclusions: This study confirmed that chemotherapy causes CIPN as
long-term side effect and suggested that the risk for severe CIPN seems to
be higher for taxane-based chemotherapy.
Keywords: Breast cancer, Quality of Life, Follow-up Taxane Neurotoxicity
Disclosure: No conflict of interest disclosed.
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Incidence and Resolution of Eribulin-induced peripheral
NEuropathy (IRENE)
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Molecular alterations in the fibroblast growth factor receptor 1 (FGFR1)
pathway is found in approximately 15% of all breast cancer and is associated with poor prognosis. FGFR1 amplification has been postulated as
a promising marker to predict response against FGFR inhibitors. However, early phase clinical trials of potent, selective pan-FGFR inhibitors,
demonstrated no clinical efficacy in breast cancer patients with FGFR1
amplification. We found that BGJ398, a pan FGFR inhibitor, effectively
inhibited phosphorylation of FGFR1 and downstream MEK/ERK signaling in FGFR1 amplified breast cancer without affecting tumor cell
proliferation. However, FGFR1 knockout significantly inhibited tumor
angiogenesis in vivo. We unraveled that FGFR1 regulates the secretion of
the pro-angiogenic factor VEGF in a MAPK dependent manner. We further found that FGF-FGFR1 signaling induces an autocrine activation of
VEGF-VEGFR1 signaling that again amplifies VEGF secretion via VEGFVEGFR1-AKT signaling. Targeting both VEGFR1 and FGFR1 resulted in
synergistic anti-angiogenic treatment effects in vivo. We thus postulate
synergistic treatment effects in FGFR1/VEGFR1 positive breast cancer
patients by dual targeting of FGFR1 and VEGFR1.

Introduction: Chemotherapy-induced peripheral neuropathy (CIPN) is a
common side effect and a dose-limiting factor of many Chemotherapeutic
(CTx) drugs. Toxic damage to peripheral nerves due to systemic exposure
to CTx drugs leads mostly to sensory neuropathies with symptoms like
tingling, numbness, paresthesia or neuropathic pains Motor and rarely
autonomic nerves are affected as well. As CIPN is not always reversible
patients QoL is severly diminished resulting in the need for supportive
therapies. This shifts the therapeutic index of the drug and directly influences the total therapy cost. Eribulin (Eri) is a synthetic analogue of halichondrin B. Beside its impact on tumor microenvironment modulation
Eribulin inhibits the mitotic spindle formation by irreversibly binding to
microtubules resulting in inhibition of the microtubule growth phase,
preventing cell proliferation and increasing apoptosis. Eribulin is the only
single agent that has shown a significant OS benefit for patients suffering from metastatic breast cancer (MBC) after at least two prior CTx and
anthracycline and taxane treatment (EMBRACE). PN is one of the most
common AEs leading to discontinuation of Eribulin treatment. The incidence of treatment-emergent PN in the MBC study population was 36.3%
with 7.4% of the patients experiencing grade 3/4 PN. Detailed information about the long term persistence and resolution of are still lacking.
Due to the intensive treatment exposure of MBC patients and frequent
usage of CIPN-impacting drugs, little is known about the biology of solely
Eribilin-induced PN compared to accumulated toxicity-induced PN.
Methods: This is an ongoing multicenter, non-interventional post-authorization safety study. Eribulin is used according to the European label
and clinical practice in adult patients with locally advanced or MBC with
1–2 prior CTx for advanced disease. The primary endpoints are to determine and characterize the incidence, frequency and time to resolution of
Eri-induced PN. Secondary endpoints are the impact of PN on Health-related quality of life (HRQoL) using patient questionnaires (PNQ and EQ5D-3L), effectiveness as measured by time to disease progression, safety
and tolerability of Eribulin.
Approx. 60 German sites and 400 patients are planned to participate. The
trial is active since Sep2016 and 40 patients are already involved.

Disclosure: No conflict of interest disclosed.
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Long-term neurotoxicity after taxane-based chemotherapy in
breast cancer patients: results from the Neurotox cohort study
of the OCC Stuttgart
Meisner C.1, Junack C.2, Hehl A.2, Fischer I.1, Brinkmann F.2
Institut für klinische Epidemiologie und angewandte Biometrie, Tübingen,
Germany, 2Onkologischer Schwerpunkt Stuttgart, Stuttgart, Germany
1

Introduction: The aim of the study was to compare the occurrence of
chemotherapy-induced peripheral neuropathy (CIPN) between regimens
including taxane and regimens excluding taxane in a real world setting.
Methods: We prospectively collected data from 222 female breast cancer patients who were treated with chemotherapy for breast cancer in the
OCC Stuttgart. According to the guidelines of the OCC Stuttgart and the
decision of the treating oncologists the patients were treated with chemotherapies containing taxane or not. Primary endpoints of the evaluation
were the two items (sensor and motor) of the Patient Neurotoxicity Questionaire (PNQ), a patient-based instrument (Shimozuma et al. 2009). The
patients were contacted at baseline (before start of chemotherapy), at the
end of the last cycle of chemotherapy and 3, 6, 9 and 12 months after the
last cycle of chemotherapy. Secondary endpoints were a physician based
instrument (neurosensory and neuromotor components of the NCICTC) and all domains of EORTC QLQ-C30. The focus of the study was
CIPN in long-term.
Results: 200 patients received a taxane-based chemotherapy, only 22 had
a chemotherapy without taxane. The mean PNQ-sensor-scores (mean of
3, 6, 9 and 12 months) for the taxane group patients were 2.3 (standard
deviation: 1.0) compared to 1.9 (1.0) in the non-taxane group (p = 0.037).
19.5% patients in the taxane group reported moderate to severe tingling,
pain or numbness which interfered them from activities of daily living
compared to 9.1% in the non-taxane group. The mean PNQ-motor-scores
were 2.3 in both groups (p = 0.744).
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VinoMetro: phase II study of metronomic treatment with daily
oral vinorelbine as first-line chemotherapy in patients with
advanced/metastatic HR+/HER2– breast cancer resistant to
endocrine therapy

The palliative chemotherapy of breast cancer (practice data
vs. group data)

Krajnak S.1, Decker T.2, Fehm T.3, Fuxius S.4, Harbeck N.5, Juhasz-Böss I.6,
Möbus V.7, Thomssen C.8, Seehase M.1, Schollenberger L.9, Ruckes C.9,
Schmidt M.1
Universitätsmedizin Mainz, Klinik und Poliklinik für Geburtshilfe und
Frauengesundheit, Mainz, Germany, 2Schwerpunktpraxis für Hämatologie
und Onkologie, Ravensburg, Germany, 3Universitätsklinikum Düsseldorf,
Frauenklinik, Düsseldorf, Germany, 4Onkologische Schwerpunktpraxis,
Heidelberg, Germany, 5Klinikum der Ludwig-Maximilians-Universität,
Brustzentrum, München, Germany, 6Universitätsklinikum des Saarlandes,
Klinik für Frauenheilkunde, Geburtshilfe und Reproduktionsmedizin,
Homburg, Germany, 7Klinikum Frankfurt Höchst, Klinik für Gynäkologie und
Geburtshilfe, Frankfurt, Germany, 8Universitätsklinikum Halle, Klinik und
Poliklinik für Gynäkologie, Halle (Saale), Germany, 9Universitätsmedizin Mainz,
Interdisziplinäres Zentrum Klinische Studien (IZKS), Mainz, Germany
1

Introduction: Chemotherapy (CTx) is a cornerstone in HR+/HER2–
advanced / metastatic breast cancer (a/mBC) after endocrine failure. In
this indication, vinorelbine (VRL) is a well-established cytotoxic drug.
Metronomic CTx was shown to induce disease control in a/mBC with a
favorable safety profile. A truly continuous daily metronomic dosing of
oral VRL, which could provide anti-angiogenic and immune-modulatory
properties, is investigated for the first time in this indication.
Methods: VinoMetro is an ongoing, open-label, single-arm, phase II study
(Simon two-stage minimax) of metronomic daily oral VRL (30 mg/day)
as first-line CTx in patients with HR+/HER2– a/mBC having failed or being no candidate for endocrine therapy (targeted combinations included)
and being naïve to palliative CTx. The main exclusion criteria are prior
vinca-alkaloids, aggressive disease requiring combination CTx and CNS
involvement. The study involves strict safety monitoring with an initial
safety run-in. It is accompanied by a steering committee and supervised
by an independent monitoring board. The main objectives are to estimate
efficacy in terms of clinical benefit rate after 24 weeks of treatment (primary endpoint) and the progression-free survival, amongst others, as well
as the assessment of safety and quality of life.
Results: Until 2017–04–30, 5 patients were enrolled. It is planned to
include 45 (39 evaluable) patients at 8 German sites until 09/2018. The
scheduled completion date is 09/2019. Two interim analyses are planned
(first analysis: safety evaluation based on the initial 10 patients with predefined stopping rules).
Conclusions: There is a high medical need for new options that prolong
the time between endocrine failure and intensive CTx, which is commonly associated with impaired quality of life and serious side effects. In this
respect, metronomic daily oral VRL could provide an efficacious treatment option with limited toxicities.
VinoMetro is an investigator initiated trial (NCT03007992) sponsored by the
University Medical Centre of the Johannes Gutenberg-University Mainz, Germany,
and supported by an unrestricted grant provided by Pierre Fabre Pharma GmbH
(Freiburg, Germany).
Disclosure: Slavomir Krajnak: Expert Testimony: VinoMetro is supported by an
unrestricted grant provided by Pierre Fabre Pharma GmbH (Freiburg, Germany)
Marcus Schmidt: Expert Testimony: VinoMetro is supported by an unrestricted
grant provided by Pierre Fabre Pharma GmbH (Freiburg, Germany)

Innig G.1, Petersen V.2, Eschenburg H.3, Hutzschenreuter U.4,
Müller-Hagen S.5, Schlichting A.6, Tessen H.-W.7, Projektgruppe
Internistische Onkologie (p.i.o.)
Onkologische Schwerpunktpraxis, Rheine, Germany, 2Onkologische
Schwerpunktpraxis, Heidenheim, Germany, 3Onkologische Schwerpunktpraxis,
Güstrow, Germany, 4Onkologische Schwerpunktpraxis, Nordhorn, Germany,
5
Onkologische Schwerpunktpraxis, Hamburg, Germany, 6rgb Onkologisches
Management GmbH, Sarstedt, Germany, 7Onkologische Kooperation Harz,
Goslar, Germany
1

Introduction: With 18,136 cases in the year 2015, breast cancer is the
most common cause of death from cancer for women. Compared to 2005,
significantly less women with the principal diagnosis breast cancer have
been treated as in-patients in hospitals in 2014 according to DRG statistics: While there were about 151,000 women then, the number dropped to
130,000 women in 2014 (-14%).
Methods: The registry ONCOReg contains documentations of 11,396
mamma carcinomas from 132 practices nationwide. The collection of
data started in 2003. 10,708 patients with 42,292 therapies are available for
analysis. From them, 627 patients with 2,478 therapies from the haematological-oncological practice at Rheine have been documented by an external staff member. This analysis documents the palliative chemotherapies.
Results: 2,697 (group) or 150 (practice) patients received 6,833 or 340 palliative chemotherapies. The median age at start of therapy was 62 (25–91
years). 289 (11.0%) or 23 (15.4%) patients were older than 75 years. 2,574
(97.7%) or 142 (94.7%) had distant metastasis. A maximum of 14 or 7
therapies were administered during 104 or 122 days at median.
Tab. 1. Therapies (%)

Per Cent (Group)
100.0
66.0
41.1
23.6

1st-line
2nd-line
3rd-line
4th-line

An objective response rate (CR/PR/NC) of 62.7% (group) or 78.0% (practice) was achieved.
Tab. 2. Response rate (CR/PR/NC in %)

Per Cent (Group)
73.1
61.7
55.1
54.2

1st-line
2nd-line
3rd-line
4th-line
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Per Cent (practice)
86.6
76.3
68.6
39.1

The median overall survival as of initial metastasis is 37.8 (group) or 45.8
months (practice).
Tab. 3. Median PFS/OS (months)

Group
Practice

PFS 1st-line
9.8
11.0

PFS 2nd-line
6.5
7.0

OS 1st-line
27.8
31.5

OS 2nd-line
18.0
15.2

Conclusion: The results of the registry ONCOReg are constantly published. All participating practices have the chance to receive analyses of
their own data.
Disclosure: No conflict of interest disclosed.
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Per Cent (practice)
100.0
63.8
35.6
16.8
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Kyusho Jitsu with breast cancer patients in the aftercare – a
RCT-trial on feasibility and physical/psychological outcomes
Strunk M.A.1, Hamacher S.2, Steck J.3, Baumann F.T.1, AG Onkologische
Bewegungsmedizin
Universitätsklinikum Köln, Centrum für Integrierte Onkologie Köln/Bonn,
Köln, Germany, 2Universitätsklinikum Köln, Institut für Medizinische Statistik,
Informatik und Epidemiologie, Köln, Germany, 3Deutsche Sporthochschule
Köln, Abteilung Molekulare und zelluläre Sportmedizin, Köln, Germany
1

Introduction: Breast cancer survivors often report a lack of health-related
quality of life and physical activity level. We report the feasibility of «Kyusho Jitsu» martial art and report the effects on physical level, psychological level and quality of life, stress and depression
Methods: Breast cancer survivors (N = 51) were randomly assigned either
the intervention group or the control group for 24 weeks. The intervention group receives the Kyusho Jitsu intervention while the control group
receives none. Patients from both groups were measured at baseline, 3,
and 6 months.
Results: No adverse events were observed. 65% of all patients remained in
the study and there were no dropouts for medical reasons caused by the
intervention. Analysis of original data showed significantly better results
for the intervention group in physical functioning, financial problems and
sedentary behavior in the inter group comparison. Although the original data showed no effect a high percentage of significant results in the
imputated data was detected: in quality of life (72%), fatigue (79%), total
physical activity MET-minutes/week (86%), moderate (89%) and vigorous recreational work (92%). We also observed several significantly better
results of the intervention group in the intra group comparison (quality
of life, fatigue, pain, breast symptoms, arm symptoms, hair loss, vigorous
recreational activities, moderate recreational activities, self-efficacy, worries and fear).
Conclusion: Regarding to health reasons we considered the intervention
as feasible. Our findings suggest that a specialized martial arts training
with breast cancer patients not only increases physical activity level but
also affects several psychological dimensions, such as self-esteem, fatigue
and improves quality of life.
Trial registration-DRKS-ID: DRKS00011245
Date of Registration in DRKS: 2017/02/14
Key words: Breast cancer, physical activity level, Kyusho Jitsu
Disclosure: Maximilian Strunk: No conflict of interest disclosed.
Freerk Baumann: Advisory Role: Ja; Financing of Scientific Research: Ja; Expert
Testimony: Ja
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Determination of PD-L1 positive CETCs as a biomarker for
PD-1/PD-L1 treatment monitoring
Pizon M., Schott D., Pachmann U., Pachmann K.
Transfusionsmedizinisches Zentrum Bayreuth, Bayreuth, Germany

Background: The current cancer research strongly focuses on the immune
therapies, where the programmed death-1 receptor (PD-1), with its ligands PD-L1 and PD-L2 play an important role. It is known that PDL-1 is
frequently upregulated in a number of different cancers and the relevance
of this pathway has been extensively studied and therapeutic approaches
targeting PD-1 and PD-L1 have been developed. However, PD-L2 has not
received as much attention and its role in modulating tumor immunity
is less clear. To identify potential patients who may benefit from PD-1/
PD-L1/PD-L2 targeted immunotherapeutics, we used a non-invasive, real-time biopsy for determining PD-L1 and PDL-2 expression in CETCs of
breast cancer patients.
Methods: CETCs were determined from blood of 66 patients suffering
from breast cancer. The number of vital CETCs and the expression of
PDL-1 and PDL-2 were investigated using the maintrac method.
Results: PDL-1 expressing CETCs were detected in 95% of breast cancer
patients whereas only 75% patients had PDL-2 positive CETCs. There was
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no association between the frequency of PDL-1 positive CETCs and progression of cancer disease. We found that the fraction of PDL-1 positive
CETCs is significantly higher than the fraction of PDL-2 positive CETCs
(63.3% vs. 32.9%; p < 0,001 ). Moreover, we observed a significant heterogeneity in PDL-1 and PDL-2 immunostaining intensity across CETCs
from the same patients.
Conclusion: Breast cancer patients have detectable CETCs with high frequency of PDL-1 regardless of stage of disease. PDL-1 seems to be a major
factor in immune evasion and may be a promising target of anticancer
therapies. Monitoring the frequency of PDL-1 positive CETCs could reflect individual patient’s response for an anti-PD-1/PDL-1 therapy.
Disclosure: No conflict of interest disclosed.
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Olaparib in German routine clinical practice – Interim results
of the non-interventional study C-PATROL
Sehouli J.1, Hilpert F.2, Welslau M.3, Schinkoethe T.4, Fasching P.A.5,
El-Balat A.6, Glowik R.7, Marmé F.8
Charité-Universitätsmedizin Berlin, Campus Virchow-Klinikum, Klinik für
Gynäkologie, Berlin, Germany, 2Mammazentrum Hamburg, Hamburg,
Germany, 3Onkologie Aschaffenburg, Aschaffenburg, Germany, 4CANKADO,
Kirchheim, Germany, 5Universitätsklinikum Erlangen, Frauenklinik, Erlangen,
Germany, 6Universitätsklinikum Frankfurt, Klinik für Frauenheilkunde und
Geburtshilfe, Frankfurt, Germany, 7AstraZeneca GmbH, Wedel, Germany,
8
Universitätsklinikum Heidelberg, Translationale Gynäkologische Onkologie,
Heidelberg, Germany
1

Introduction: The PARP inhibitor olaparib is approved in the EU for
maintenance therapy of BRCA-mutated (BRCAm+) platinum-sensitive
relapsed ovarian cancer patients who are in response to their most recent
platinum-based chemotherapy. So far, only limited data on real-world
olaparib treatment are available.
Methods: The German prospective, non-interventional study C-PATROL
(NCT02503436) collects real-world clinical and patient-reported outcome
data in BRCAm+ platinum-sensitive relapsed ovarian cancer patients
treated with olaparib according to label. This first preplanned interim
analysis (cut-off date: 06 April, 2017) provides data on safety and dosing
under real-life conditions. Data were analyzed by descriptive statistics.
Results: This interim analysis comprises the first 75 patients (median age
61 [45 to 80] years; ECOG ≤1: 93.3%; patients with ≥2 relapses: 49.3%, patients with ≥3 prior platinum-based chemotherapeutic regimens: 53.3%)
with ≥3 months observation after start of olaparib therapy. Patients started with a median daily dose of 800 [300 to 800] mg olaparib. For 70.7%
of patients no dose reduction was reported. For 29.3% of patients dose
interruptions (median duration 10.0 [2 to 51] days) were documented.
Olaparib therapy was permanently stopped due to an adverse event in 3
patients. Treatment-emergent adverse events (all grades) were documented for 85.3% of patients. Anemia (34.7% of all patients), nausea (29.3%)
and fatigue (26.7%) were the most common ones.
Conclusions: The current interim analysis indicates that under routine
conditions olaparib is well tolerated with a manageable toxicity profile.
The toxicity profile is in line with the results of the clinical trial program
of olaparib.
Study funding: AstraZeneca.
Disclosure: Jalid Sehouli: Employment or Leadership Position: Angestellter und
Direktor der Klinik der Charité; Advisory Role: Astra Zeneca, Roche, Tesaro;
Financing of Scientific Research: Roche, Astra Zeneca, Tesaro, Pharmamar; Expert
Testimony: Roche, Astra Zeneca, Tesaro, Pharmamar, Medac
Frederik Marmé: Advisory Role: AstraZeneca, Roche, PharmaMar, Novartis,
Pfizer, Genomic Health, Amgen; Financing of Scientific Research: AstraZeneca,
Roche, PharmaMar, Pfizer, Genomic Health, Amgen
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Targeting mitochondrial function to re-sensitize resistant
ovarian carcinoma cells to Cisplatin
Kleih M.1, Weilbacher A.1, Heine S.1, Böpple K.1, Dong M.1, van der Kuip H.1,
Aulitzky W.E.2
Dr. Margarete Fischer-Bosch-Institute and University of Tübingen, Clinical
Pharmacology, Stuttgart, Germany, 2Robert-Bosch Krankenhaus, Hämatologie,
Onkologie und Palliativmedizin, Stuttgart, Germany
1

Platinum compounds are among the most important agents for treatment
of solid cancers and currently used as an inherent part of standard chemotherapy for patients with high grade serous ovarian cancer (HGSC). Most
HGSC patients benefit from first-line therapy but then experience cancer
recurrence. This treatment failure demands a deeper understanding of
cellular response to platinum drugs allowing the identification of effective
combinations to thwart resistance.
To unravel whether mitochondrial function might be an attractive target
for achieving this goal, we used 3 HGSC cell lines characterized by a rapid
induction of cell death («sensitive») and 4 without acute response («resistant»). This acute effect was dependent on induction of reactive oxygen
species, loss of mitochondrial membrane potential, induction of BAXBAK pores and caspases but independent of major DNA damage response
pathways such as ATR, ATM, DNA-PK and p53. Resistant cells differed
from sensitive cells with regards to their composition of BCL2 family proteins. More precisely, we found that the constitutive ratio of NOXA-BIM
and BCLw-BCLxL was significantly correlated with sensitivity to Cisplatin in this cell line panel. Consequently, siRNA mediated knockdown of
NOXA reduced acute response in sensitive cell lines whereas knockdown
of BCLw rendered resistant cells sensitive. In analogy, pharmacological
inhibition of anti-apoptotic proteins by ABT737 also completely re-sensitized Cisplatin resistant cell lines. Besides the differential composition
of BCL2 proteins, resistant cells were characterized by a lower mitochondrial mass and oxygen consumption rate both prior and after Cisplatin as
compared to sensitive cells. Inhibition of Cisplatin-mediated increase in
mitochondrial mass and oxygen consumption using an AMPK inhibitor
partially rescued sensitive cells from Cisplatin-induced apoptosis. Importantly, complete shutdown of OXPHOS via electron transport chain
inhibitors such as VLX600 had the opposite effect and enhanced Cisplatin-mediated apoptosis. VLX600 alone had no significant effect on survival but completely restored Cisplatin sensitivity in our resistant HGSC
cell lines.
Together, we found that Cisplatin resistant and sensitive HGSC cell lines
differed (1) with regards to their composition of BCL2 proteins and (2)
to their mitochondrial mass and oxygen consumption rate. Both features
can be used to pharmacologically restore Cisplatin sensitivity in resistant
cell lines.
Disclosure: No conflict of interest disclosed.
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Retrospective analysis of the disease management of patients
with immune thrombocytopenia
Platzbecker U.1, Heßling J.2, Hurtz H.-J.3, Schulz H.4, Josting A.5, Hauch U.6,
von der Heyde E.7, Dengler J.8, Tummes D.9, Plath M.10, Becker M.11,
Welslau M.12, von Depka Prondzinski M.13
Universitätsklinikum Carl Gustav Carus, Medizinische Klinik I, Dresden,
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Onkologie und Hämatologie, Frechen, Germany, 5OnkoBerlin, Berlin,
Germany, 6Onkologische Praxis, Erfurt, Germany, 7Onkologie am Raschplatz,
Hannover, Germany, 8Onkologische Schwerpunktpraxis, Heilbronn, Germany,
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W8 Onkologische Schwerpunktpraxis, Aachen, Germany, 10Onkologische
Schwerpunktpraxis, Augsburg, Germany, 11Onkologische Praxis Minden/
Lübbecke, Porta Westfalica, Germany, 12Onkologie Aschaffenburg,
Aschaffenburg, Germany, 13Werlhof-Institut GmbH, Hannover, Germany
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Introduction: Due to a better understanding of the disease pathology,
treatment options for patients with immune thrombocytopenia (ITP)
have increased over the last years. However, only few data exist on the real-life management of patients with ITP in Germany. The current analysis
of a national survey was therefore undertaken to describe the diagnostic
and treatment patterns of patients with ITP managed by hematologists in
routine care.
Methods: A retrospective data collection using questionnaires was performed by 13 hematology practices distributed all over Germany. From
02/2016 until 12/2016, all patients diagnosed with ITP were documented.
Documentation included patient characteristics, patient history and laboratory as well as clinical parameters at diagnosis and present, and previous and current therapeutic strategies. Next to the overall evaluation,
patients were furthermore grouped by platelet count at diagnosis and results were compared between 4 groups: 1) 0–10 × 109/l; 2) 11–30 × 109/l;
3) 31–50 × 109/l; 4) 51–100 × 109/l.
Results: Data of 820 patients could be evaluated and a preliminary analysis was carried out. Overall, 47% of patients were male and 53% female. At
diagnosis, more than half of the patients (58%) were >60 years. ITP was
mainly diagnosed more than 3 years before the analysis (3–5 years: 28%;
>5 years: 34%), and most patients (71%) suffered from primary ITP. In
nearly half of the patients (48%) an incidental finding led to the diagnosis
of ITP. Only 5% of all patients underwent splenectomy. The main strategy
applied during 1st line treatment was «watch and wait» (56%), followed by
steroids (33%) and intravenous immunoglobulins (IVIG; 4%). Multiple
other treatment options were given to patients during 2nd and 3rd line therapy. Next to steroids and IVIGs, thrombopoietin receptor agonists (TPORAs) were increasingly used as 2nd (16%) or 3rd line treatment (27%).
Conclusion: According to the preliminary retrospective data analysis, a
«watch and wait» strategy dominated 1st line treatment of patients with
ITP followed by steroids. Only a minority of patients underwent splenectomy which is probably due to better second line therapies and an increased awareness of late remissions in ITP. A final analysis of the data will
be presented at the conference, including a comparison between groups
stratified per platelet count at diagnosis.
Disclosure: Uwe Platzbecker: Financing of Scientific Research: Novartis Pharma
GmbH
Mario von Depka Prondzinski: No conflict of interest disclosed.
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Heparin induced thrombocytopenia – practical limitations of
diagnostic algorithms
Nowak-Harnau S., Enkel S., Jouni R., Jurisic M., Zimmermann B.,
Bakchoul T.
Zentrum für Klinische Transfusionsmedizin gGmbH Tübingen, Tübingen,
Germany

Objective: Life-threatening thrombosis can be potentially induced by
Heparin-induced thrombocytopenia (HIT). A prompt diagnostic workup is therefore very important. Clinical pretest scoring system and laboratory testing using rapid assays may be useful in the management of cases
suspected to have HIT. However, methodological limitations may lead to
missdiagnosis of HIT. We report on a case of HIT that demonstrates the
limited sensitivity of a rapid assay and the 4Ts score, respectively, emphasising the need for a clear diagnostic algorithm in the clinical practice.
Methods: The pretest probability of HIT was determined using the 4Ts
scoring system. A Lateral Flow Immunoassay was used as a rapid assay
to detect IgG antibodies against PF4/polyanion-complexes. Serological
investigation included an IgG-specific enzyme-linked immunosorbent
assays (ELISAs) for antibodies against PF4/heparin-complexes and the
Heparin induced platelet activation (HIPA) as functional assay.
Results: A 61 year old woman with a spinal cord tumour was admitted
to our hospital with pain and tenderness in the right leg. Clinical examination and laboratory markers were suggestive for deep vein thrombosis
(DVT). Despite treatment using low molecular weight heparin (LMWH)
a progressive thrombosis developed, involving calf, popliteal, femoral,
and vena cava. The diagnosis of HIT was suspected. First evaluation of
the patient by the treating physician revealed a 4Ts score of 3, because
the drop in platelet count was considered to be too early (no previous,
documented exposure to heparin) and thrombocytopenia to be related
to chemotherapy. Rapid immunoassay revealed negative result. Although
these observations were suggestive against HIT, we initiated further laboratory investigation and decided to switch heparin to argatroban due
to the progressive thrombosis. Strong anti-PF4/heparin antibodies were
detected using ELISA (OD 2.458) and HIPA (platelet activation 4/4 cells
in the presence of heparin and two of four cells in the presence buffer
alone). Critical review of the medical records and direct patients interview
revealed that the 4Ts score was miscalculated. The 4Ts score was re-calculated revealing 6/8 points (high risk).
Conclusion: In clinical practice, we recommend an integrated diagnostic
approach combining not only clinical assessment (the 4Ts score) but immunoassays and functional assays as well.
Disclosure: No conflict of interest disclosed.
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Interim results of a multicentre, non-interventional study
(NIS) on the tolerability and efficacy of octagam® 5% and
octagam® 10% in patients with immune thrombocytopenia
(ITP)
Dengler J.1, Debes A.2, Münster U.2
Onkologische Schwerpunktpraxis Heilbronn, Heilbronn, Germany,
Octapharma GmbH, Langenfeld, Germany
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Introduction: Intravenous immunoglobulin (IVIG) preparations are generally used for replacement therapy in patients with immunodeficiencies
and for immunomodulation in the treatment of autoimmune diseases
such as immune thrombocytopenia (ITP). IVIG therapy is established as
first-line therapy in the treatment of patients with ITP as a rapid and effective treatment option, especially in acute bleeding situations.
A prospective, multicentre, non-interventional study (NIS) was started in
2014 in Germany to evaluate the tolerability of octagam® 5% and octagam® 10% in daily routine practice. Here we present an interim analysis
focused on patients with ITP.
Methods: Data of ITP patients received between January 2014 and December 2016 were included in this analysis. Patients were treated accord-
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ing to the individual decision of their physician. All relevant data regarding the patient characteristics, the treatment details and the occurence of
adverse drug reactions (ADRs) were documented by using Case Report
Forms (CRFs).
Results: In total 205 ITP patients receiving 1,732 infusions were enclosed
in this interim analysis. Of these were 87 males and 118 females with a
mean age of 58 years (range 16–93). 117 patients were treated with octagam® 5% and 88 patients with octagam® 10%. In 37% of the patients
bleeding symptoms were reported at the start of IVIG therapy.
The median dose administered was 0.3 g/kg bodyweight per infusion. On
average, four treatment cycles per patient were documented. A treatment
cycle could comprise a single infusion or a sequence of infusions given
over consecutive days.
Adverse drug reactions (ADRs) occurred in 18 of 1,732 infusions (1.0%).
The tolerability was comparable between the two products with an ADR
rate of 1.1% for octagam® 5% and of 0.9% for octagam® 10%. No serious
ADRs occurred. The most frequent symptoms reported were nausea and
headache.
The influence of IVIG therapy on disease course was assessed by the treating physicians at defined timepoints and was rated «favourable» in 77.8%
of all assessments.
Conclusions: Treatment with octagam® 5% or octagam® 10% is well tolerated and effective in the therapy of ITP patients in daily routine practice.
Disclosure: Jolanta Dengler: Financing of Scientific Research: Vortragshonorar
Octapharma
Uwe Münster: Employment or Leadership Position: Octapharma
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Antibody mediated glycan modification: a potential role in
platelet destruction in autoimmune thrombocytopenia
Marini I.1, Jouni R.1, Alex J.2, Greinacher A.2, Bakchoul T.1
Zentrum für Klinische Transfusionsmedizin, Tübingen, Germany,
Universitätsmedizin, Transfusion Medicine, Greifswald, Germany
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Introduction: Immune thrombocytopenia (ITP) is a bleeding disease
caused by autoantibodies (AAbs) directed against platelet (PLT) glycoproteins (GP). Recently, a new mechanism of antibody-mediated PLT
destruction based on Fc-independent PLT clearance via Ashwell-Morell
receptors (AMRs), which recognize glycan modifications on the surface of
PLTs, has been proposed in mice. In this study we investigated the effects
of human AAbs from ITP patients on the glycan pattern of human PLTs
and the consequent impact on their survival in vivo.
Methods: Monoclonal platelet antigen capture assay (MAIPA) and lectin
binding assay (LBA) were used to analyzed sera from ITP patients and
healthy donors. After incubation with sera and PLTs from healthy donors,
the modification in glycan pattern was investigated in LBA by flow cytometry using lectins; Ricinus communis agglutinin (RCA), Erythrina cristagalli lectin (ECL) and Peanut agglutinin (PNA) that bind to galactose,
N-acetyllactosamine and N-acetylgalactosamine residues, respectively. In
order to study the impact of different glycan patterns on the survival of
human PLTs the NOD/SCID mouse model was used.
Results: In this study 25 sera from healthy donors and 37 sera from ITP
patients were analyzed. In the LBA after incubation with AAbs, different
patterns of glycan modification were observed. 17/37 sera induced a significant increase in PNA binding compared to healthy donors: (median
fold increase (FI): 1.21, range: 1.08–1.40). 9/37 sera caused higher ECL
binding (median FI: 1.02, range: 1.08–1.15). Conversely, 8/37 sera showed
strong reduction in RCA binding (median FI: 0.52, range: 0.50–0.59). Sera
from healthy donors did not caused significant change. Interestingly, not
only GP-Ib/IX AAbs but also GPIIb/IIIa AAbs were able to modify glycan
pattern. The administration of AAbs in NOD/SCID mice induced an accelerated clearance of human PLTs from the circulation. The destruction
of human PLTs by ITP-AAbs was reduced but not completely blocked by
a specific neuraminidase inhibitor that prevents glycan changes on PLT
surface (survival of human PLTs after 5h: 48%, range 41–53% vs. 29%,
range 22–40%).
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Conclusions: Our results demonstrate that AAbs from ITP patients are
able to induce cleavage of glycan moieties on the PLT surface in distinct
ways. Antibody-mediated modification of glycan patterns seems to contribute to AAb-mediated PLT destruction.
Disclosure: No conflict of interest disclosed.
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Trend in hospital cases of acquired hemophilia A (AHA)
2010–2015 in Germany
Wahler S.1, Tiede A.2
St. Bernward GmbH, Hamburg, Germany, 2Medizinische Hochschule Hannover,
Hannover, Germany
1

Introduction: Acquired hemophilia A (AHA) is a rare bleeding disorder,
caused by the development of autoantibodies against human coagulation
factor VIII. AHA may lead to spontaneous or trauma induced bleeds that
are treated with bypassing agents. The incidence of the disease was estimated to about 1.4 per million per year in the UK. Data from Germany
are not available. A specific ICD 10 code for AHA has existed since 2010,
allowing epidemiological insights. We examined the frequency of AHA
based on these data and compared it to data from the recent GTH-AH
01/2010 study.
Methods: The reports from German DRG Institute (InEK), Statistical
Office (DESTATIS) and the hospital quality reports for 2010–2015 were
analyzed for cases of AHA and treatments with high amounts of bypassing
agents (APCC > 150.000 units, rFVIIa > 500 mg). Statistical analysis was
performed using Microsoft-Excel and Access version 2016.
Results: The number of cases with a main diagnosis of AHA (D68.31,
ICD10-GM) increased from 29 (2010), over 40 (2011), 37 (2012),
69 (2013), 109 (2014), 142 (2015, +390%). The mean age of patients
(73.4 ± 15.9 years) and the gender distribution (58% male) remained stable over time and were very similar to data from the GTH-AH study. The
average length of hospital stay of male patients (25.2 days) was significantly longer than for females (18.4 days), possibly reflecting the trend
towards a less favorable prognosis of AHA in male patients as seen in the
GTH study. The number of cases with a secondary diagnosis of AHA increased from 186 (2010) over to 491 (2015, +164%). The total number of
cases in 2014 was 633 (~8 per mio. per year), indicating a much higher incidence than suggested from UK data. The increase in cases was not associated with an equivalent growth in treatments with high doses of rFVIIa
(108 in 2010, 127 in 2015; +18%) or APCC (66 in 2010, 75 in 2015; +14%).
Conclusion: We found an increase in documented hospital cases with
AHA from 2010 to 2015. The overall number exceeds the expected number of patients based on previously reported incidence. This may reflect a
growing awareness towards AHA, under-diagnosis in previous studies, or
both. Remarkably, the number of patients intensively treated with bypassing agents grew only little, suggesting that higher awareness may lead to
earlier diagnosis and prevention of high costs due to bleeding.
Disclosure: No conflict of interest disclosed.
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Epidemiological insights about Hemophilia B by analysis of
German hospital quality reports
Wahler S.1, Müller A.2
St. Bernward GmbH, Hamburg, Germany, 2Analytic Services GmbH, München,
Germany
1

Introduction: Hemophilia B, also called factor IX (FIX) deficiency or
Christmas disease, is a genetic disorder caused by missing or defective
FIX, a clotting protein. The disease has a specific ICD code. Although it
is passed down from parents to children, about 1/3 of cases are caused
by a spontaneous mutation, a change in a gene. The birth prevalence of
hemophilia B is approximately one in 20,000 live male births worldwide.
The main medication to treat hemophilia B is concentrated FIX products of plasmatic or recombinant origin. Both treatments have a specific
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procedure code in Germany. Since 2008 the Paul-Ehrlich-Institute (PEI)
publishes annual reports of the overall epidemiology and factor use. Here
we examined the frequency of Hemophilia B in-hospital cases and the
in-hospital use of FIX.
Methods: The reports from German DRG Institute (InEK), Statistical
Office (DESTATIS) and the hospital quality reports for 2000–2015 were
analyzed for cases of hemophilia B and treatments with FIX. Reference
was taken from the corresponding reports of the PEI. Statistical analysis
was performed using Microsoft-Excel and Access version 2016.
Results: The number of hospital cases with a main diagnosis of Hemophilia B (D67, ICD10-GM) decreased from 109 (2000), over 75 (2003),
70 (2008), to 47 (2014, –57%). In contrast rose the number of all patients
overall slightly from 537 in 2008 to 596 in 2014. The mean age of hospitalized patients (30.3 +/– 23.9 years) and the gender distribution (>95%
male) remained stable over time. The average length of stay did not differ
in between age groups, it was for male patients with 5.4 days shorter than
for females (7.7 days). The number of cases with a secondary diagnosis of
Hemophilia B also decreased over time, 2015 it was 449, average age 42.4
years. The decrease in cases was not associated with a decrease in in-hospital FIX usage; it was stable around 5m units annually, which is 8.6% of
all FIX used in Germany. In hospital there was a growing preference for
use recombinant FIX (rFIX in 2015: 37%) over plasmatic, in contrast to
the overall trend.
Conclusion: The rate of hospitalizations of patients with Hemophilia B
decreased in the last decade. Treatment shifted to the ambulatory sector.
But the use of FIX in hospital remained stable, due to a trend for a much
higher use per case. In addition in-hospital the share of recombinant FIX
is relatively growing over plasmatic FIX, which is less found in the ambulatory sector.
Disclosure: No conflict of interest disclosed.
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The implementation of a high-throughput sequencing test
for diagnosing inherited bleeding, thrombotic, and platelet
disorders: lessons learned from an international study
Bakchoul T.1,2, Schulze H.3, Simeoni I.4, Megy K.4, Turro E.4, Gomez K.5,
Freson K.6, Downes K.4, Ouwehand W.4,7,
On behalf of the ThromboGenomics and BridgeBPD Consortia and NIHR BioResource
University Hospital Tuebingen, Tuebingen, Germany, Tuebingen, Germany,
Universitätsmedizin Greifswald, Greifswald, Germany, 3University Würzburg,
Würzburg, Germany, 4Department of Haematology, University of Cambridge,
National Institute for Health Research BioResource-Rare Diseases, Cambridge
University Hospitals, Cambridge, United Kingdom, 5The Katharine Dormandy
Haemophilia Centre and Thrombosis Unit, Royal Free London National
Health Service Foundation Trust, Lonodon, United Kingdom, 6Department of
Cardiovascular Sciences, Center for Molecular and Vascular Biology, University
of Leuven, Leuven, Belgium, 7National Health Service Blood and Transplant,
Cambridge Biomedical Campus, Cambridge, United Kingdom
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Introduction: Rare inherited bleeding, thrombotic, and platelet disorders
(BPD) are heterogeneous and a large portion of cases are explained by
causal variants in a panel of 78 BPD genes. The ThromboGenomics platform was developed to facilitate the diagnosis of these disorders.
Methods: The high-throughput sequencing (HTS) platform ThromboGenomics can identify variants in 78 genes implicated in inherited BPDs.
The HTS test was validated with 300 samples (Simeoni et al, Blood 2015)
and since then another 1200 samples have been tested. Sequencing results
alongside Human Phenotype Ontology (HPO) terms describing the phenotype of patients were reviewed by a multi-disciplinary team (MDT) and
reports generated.
Results: Patients were referred for the following reasons: (i) bleeding
(n = 43%), (ii) thrombotic (n = 22%) and (iii) platelet (n = 35%) disorders, with the latter group accompanied by bleeding or not. Variants
which passed the filtering process (an average of 5.4 variants/patient sample) were categorised by the MDT as pathogenic, likely pathogenic and
variants of unknown clinical significance (VUS). Of the variants deemed
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to explain the patients phenotype, 24% were clearly pathogenic, 57% likely
pathogenic and 19% VUS. For 780 cases reported to date, a positive report
has been provided to the referring clinician in 54% of cases. A large portion of the unresolved cases are considered for inclusion in the 100,000
Genomes Project with the aim to identify the genetic cause of the patients
disorder.
Conclusion: The ThromboGenomics HTS test for 78 genes provides an
affordable and comprehensive first-line test for patients with a high likelihood of having an inherited bleeding, thrombotic or platelet disorder. The
interpretation of the sequencing results is critically dependent on HPO
terms being assigned to the patient because it aids the interpretation of
variants by the MDT. The lack of the identification of causal variants in
about half of the patients indicates that the genetic architecture of BPDs
is only partially resolved. DNA samples from BPD patients with a negative ThromboGenomics HTS test result should be considered for whole
genome sequencing. The sharing of geno- and pheno-type data through a
safe-haven model is essential to discover new genes implicated in BPDs.
Disclosure: No conflict of interest disclosed.
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Platelet-derived RANKL in epithelial-to-mesenchymal
transition and resistance of cancer cells to chemotherapeutic
treatment
Maurer S.1, Hinterleitner C.2, Kanz L.2, Kopp H.-G.2, Salih H.R.1,2
Clinical Collaboration Unit Translational Immunology, German Cancer
Consortium (DKTK) and German Cancer Research Center (DKFZ), Department
for Internal Medicine II, Tübingen, Germany, 2Eberhard Karls University,
Department of Hematology and Oncology, Tübingen, Germany
1

Drug resistance to systemic treatment remains a major survival limiting
factor in clinical oncology. Among others, epithelial-to-mesenchymal
transition (EMT) of cancer cells in the course of metastatic spread has
recently been shown to mediate chemotherapy resistance, thereby extending the implications of an EMT phenotype beyond tumor migration
and invasion (Fischer et al., Nature 2015; Zheng et al., Nature 2015). Long
standing evidence indicates that platelets contribute to cancer pathophysiology and induction of EMT by platelets upon interaction with circulating
tumor cells has been implicated to contribute to the same. We report here
that platelets upregulate expression of the TNF family member Receptor
Activator of NFκB Ligand (RANKL) upon activation, which is caused
by the interaction with circulating tumor cells. Blocking approaches revealed that platelet-derived RANKL in turn stimulated EMT in cancer
cells which we identified to express RANK (but not RANKL). Moreover,
analyses with breast and ovarian cancer cells revealed that platelets per
se sustain viability of malignant cells and also protect cancer cells from
cell death induced by cytostatic treatment e.g. with paclitaxel and doxorubicin, respectively. Notably, the induction of the EMT phenotype and
also protection of chemotherapeutic treatment could be prevented when
platelet-derived RANKL was neutralized by the addition of denosumab
which is approved for treatment of benign and malignant osteolysis. Interestingly, we found RANKL to be expressed at significantly higher levels
on platelets of patients with metastasized cancer as compared to healthy
controls, which lends further indirect evidence for the involvement of
platelet-derived RANKL cancer pathophysiology. Our findings identify a
novel mechanism by which platelets promote survival and treatment resistance of cancer cells and provide a clear rationale to clinically evaluate
denosumab to (re-)sensitize cancer cells for chemotherapeutic treatment.
Disclosure: Stefanie Maurer: Honoraria: PCT-Anmeldung auf Basis der
EP16170328.5
Helmut Salih: Honoraria: PCT-Anmeldung auf Basis der EP16170328.5
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Staphylococcus aureus PSM peptides induce tolerogenic
dendritic cells upon treatment with ligands of extracellular
and intracellular TLRs
Armbruster N.S., Richardson J.R., Klenk J., Günter M., Autenrieth S.E.
Medizinische Klinik / Universität Tübingen, Innere Medizin II, Tübingen,
Germany

Introduction: Dendritic cells (DCs) are key players of the immune system
and thus a target for immune evasion by pathogens. We recently showed
that the virulence factor phenol-soluble modulin (PSM) produced by
community-associated methicillin-resistant Staphylococcus aureus strains
induces tolerogenic DCs upon Toll-like receptor (TLR) 2 activation via
the p38-CREB-IL-10 pathway. Here, we addressed the question whether
this tolerogenic phenotype of DCs induced by PSMs is specific for TLR2
activation.
Methods: Therefore, bone marrow-derived DCs were treated with various ligands for extracellular and intracellular TLRs simultaneously with
PSMα3.
Results: We show that PSMα3 modulates antigen uptake, maturation and
cytokine production of DCs activated by TLR1/2, TLR2/6, TLR4, TLR7,
and TLR9. Pre-incubation of DCs with a p38 MAP kinase inhibitor prevented PSMα3-induced IL-10 secretion as well as MHC class II up-regulation upon TLR activation. In consequence, the tolerogenic DCs induced
by PSMα3 in response to several TLR ligands promoted priming of regulatory T cells.
Conclusion: Thus, PSMs could be useful as inducers of tolerogenic DCs
upon TLR ligand stimulation for therapeutic applications.
Disclosure: No conflict of interest disclosed.
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Stem cell grafts harvested with the addition of plerixafor from
autologous and allogeneic poor mobilizers lead to rapid and
sustained engraftment
Haen S.P.1,2, Schober-Melms I.1, Schumm M.3, Möhle R.1, Bethge W.A.1,
Kanz L.1, Vogel W.1
Medizinische Universitätsklinik Tübingen, Abteilung II für Onkologie,
Hämatologie, Immunologie, Rheumatologie und Pulmologie, Tübingen,
Germany, 2Interfakultäres Institut für Zellbiologie, Abteilung Immunologie,
Tübingen, Germany, 3Klinik für Kinder- und Jugendmedizin, Abteilung I für
Allgemeine Pädiatrie, Hämatologie/Onkologie, Germany
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Introduction: In up to 20% of cases, G-CSF mobilization of hematopoietic stem cells (HSC) for autologous hematopoietic cell transplantation
(HCT) provides inadequate HSC counts. Blocking of the chemokine receptor CXCR-4 (playing an important role in stem cell homing to the bone
marrow) with plerixafor can lead to increased HSC yields.
Methods: Data from 40 individuals (16 female and 24 male, median age
57 years, 31–70 years) receiving plerixafor due to insufficient HSC mobilization were retrospectively analyzed. 36 individuals collected stem cells
for autologous, 4 for allogeneic sibling transplantation. A median of 1
dose Plerixafor (1–3 doses) was applied. Plerixafor-optimized leukaphereses were performed at a median of 1 day (1–651 days) after insufficient
attempts with 3 patients receiving another mobilization therapy. The necessity for plerixafor application was interdisciplinarily assessed.
Results: Plerixafor application improved poor mobilization in 30/36 and
4/4 autologous and allogeneic HSC donors, respectively. Median HSC
counts per kilogram recipient bodyweight (kgBW) were 0.8 × 106 (0.1–
4.1 × 106) and 2.7 × 106 (0.1–11.2 × 106) before and after plerixafor application, respectively (p < 0.0001). Of note, 2 donors received plerixafor
despite >3.0×106 HSC/kgBW to enable more than one HCT.
Autologous HCT was performed in 25/36 cases. No HCT was performed
due to insufficient mobilization (n = 6), death from progressive disease
(n = 3), infections (n = 1), or no indication until the end of the follow-up
period (n = 1). Alternative treatments for patients comprised usage of
bone marrow (n = 1), chemotherapy (n = 4), or allogeneic HCT (n = 1).
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Median neutrophil and platelet engraftment (with G-CSF support) was
noted on day 12 (days 9–21) and 14 (days 10–23), respectively. No secondary graft failure was observed.
Allogeneic grafts were applied to patients in all 4 cases. Median neutrophil and platelet engraftment (without G-CSF application) was noted on
day 13 (days 11–20) and 15 (days 11–23), respectively. Also, no secondary
graft failure was observed. Median overall survival after HCT for patients
receiving autologous and allogeneic grafts was 31 (1–72) months and 7
(5–53) months, respectively.
Conclusions: Plerixafor application improved HSC mobilization allowing
use of allogeneic or autologous grafts in most poor mobilizers for an otherwise impossible HCT. Hematopoietic engraftment was rapid and stable
with time spans comparable to G-CSF mobilized grafts.
Disclosure: No conflict of interest disclosed.
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Radium-223 (Ra-223) in sequence or in concurrent use with
abiraterone acetate (AA) or enzalutamide (E) in metastatic
castration resistant prostate cancer (mCRPC) patients treated
in an international early access program (iEAP)
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Early PSA response to cabazitaxel is associated with improved
progression-free survival in metastatic castration resistant
prostate cancer. The non-interventional QoLiTime study
Hammerer P.1, Al-Batran S.-E.2, Windemuth-Kieselbach C.3, Keller M.4,
Hofheinz R.-D.5
Braunschweig Municipal Hospital gGmbH, Urology and Uro-oncology Clinic,
Braunschweig, Germany, 2Institute of Clinical Research, Frankfurt Main,
Germany, 3Alcedis GmbH, Gießen, Germany, 4Sanofi-Aventis Deutschland
GmbH, Berlin, Germany, 5University Hospital, Mannheim, Germany
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Introduction: Post-therapy prostate-specific antigen (PSA) is used to
monitor prostate cancer but the strength of association between PSA
change and survival is unknown. We sought to evaluate the effect of an
early PSA response after 2 and 4 cycles of cabazitaxel on progression-free
survival (PFS) and health-related quality of life (QoL) in men with metastatic castration-resistant prostate cancer (mCRPC) treated with cabazitaxel.
Methods: Men with mCRPC receiving cabazitaxel (25 mg/m², every 3
weeks) plus oral prednis(ol)one (10 mg/day) were enrolled (2011–2014)
in the non-interventional, prospective QoLiTime study. Main outcome
measure was PFS, overall and in men who showed a ≥50% decrease in
PSA relative to baseline, after 4 cycles and after 2 cycles of cabazitaxel. Adverse events (from first dose until 28 days after the last dose of cabazitaxel
was administered) were reported.
Results: Of the 527 men (median age 72 years), 266 received ≥4 cycles
of cabazitaxel and provided sufficient data to determine PSA response.
After 4 cycles, 34.6% of men achieved a PSA decrease ≥50%. Their median
PFS was 7.7 (95% confidence interval [CI] 6.2, 9.5) months. Median PFS
was longer in PSA responders versus non-responders (15.7 months, 95%
CI 13.6-non-existant vs 5.5 months, 95% CI 4.4–6.5 months; P < 0.0001).
Of 304 men receiving 2 cycles of cabazitaxel, 18.4% showed an early PSA
decrease ≥50%. Their median PFS was 6.2 (95% CI 5.2, 7.8) months. Early
PSA responders (after 2 cycles) had a longer median PFS than non-responders (14.3 months, 95% CI 8.0−non-existent vs 5.4 months, 95% CI
4.3−6.2; P = 0.0004).
Overall, 55.4% of men experienced at least one adverse event, 59.6% of
whom had a serious adverse event. Haematological adverse events included anaemia (16.5% of patients), leucopenia (7.0%), and febrile neutropenia (3.6%). No change was seen in global health status between baseline
and after 4 cycles (51.3, 95% CI 48.5–54.1 vs 48.4, 45.8–51.0; P = 0.62).
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Conclusions: These prospective, non-interventional data show that early
PSA response after 2 and 4 cycles of cabazitaxel is associated with statistically significant improvements in PFS in men with mCRPC treated with
cabazitaxel plus prednis(ol)one. Quality of life remained stable throughout the study.
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Introduction: This retrospective analysis explores the efficacy and safety
of sequential or concurrent use of Ra-223 and AA or E in mCRPC patients
(pts) treated in an iEAP. Ra-223, a targeted alpha therapy, accumulates
at sites of bone metastases. AA, an androgen biosynthesis inhibitor, decreases serum testosterone for patients with mCRPC. Ra-223 and AA prolonged OS in ALSYMPCA and COU-302/COU-301 trials, respectively.
Ra-223 and AA, acting through different mechanisms of action, may have
beneficial effects when used sequentially or concurrently.
Methods: iEAP was a prospective, single-arm phase 3b study of mCRPC
pts (lymphadenopathy not exceeding 6 cm was allowed, visceral disease
was excluded). Pts received Ra-223, 55 kBq/kg IV, every 4 weeks for up to
6 cycles. Co-primary endpoints were safety and overall survival (OS). Post
hoc analyses were performed according to sequential or concurrent use
of Ra-223 and AA (AA use was permitted according to clinician choice).
Similar analysis will be applied to E and will be presented.
Results: 708 pts received ≥1 Ra-223 injection in this updated iEAP analysis: 228 (32%) received Ra-223 after AA (AA/Ra-223) and 119 (17%) concurrently with AA (Ra-223+AA). Ra-223+AA pts appear to have more
favorable baseline characteristics than AA/Ra-223 pts; median ALP (137
versus 168) and PSA (100 versus 290) were lower and fewer patients received prior docetaxel (72% vs 85%) and E (4% vs 11%). Treatment-emergent adverse events (TEAEs) were reported for fewer Ra-223+AA vs AA/
Ra-223 pts: any grade (77% vs 83%); grade 3/4 (38% vs 42%) and serious
AEs (33% vs 42%). Median OS is 12 months (95% CI, 9.7, 14.3) in AA/
Ra-223 group vs NR (11.7, NR) in Ra-223+AA group.
Conclusion: No safety issues were noted in Ra-223+AA pts. Ongoing
phase 3 randomized controlled trials (ERA-223: NCT02043678 and
PEACE-3: NCT02194842) are evaluating whether Ra-223 administered
in combination with AA or E can lead to better outcomes.
Disclosure: Stephan Zastrow: No conflict of interest disclosed.
Axel Heidenreich: Advisory Role: Astellas Pharma; Bayer; Janssen; Sanofi; Financing of Scientific Research: Amgen; Astellas Pharma; Bayer; Dendreon; Ferring;
Ipsen; Janssen; Pfizer; Sanofi; Takeda; Expert Testimony: Astellas Pharma; Bayer;
Sanofi
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P-ICE: sequential high-dose-chemotherapy with Paclitaxel,
Ifosfamide, Carboplatin, Etoposide in refractory germ cell
tumors
Cygon F.1, Meinert F.1, Hammad K.1, Steinbach F.2, Seseke F.3, Schmoll H.-J.1,
Kegel T.1
Universitätsklinikum Halle (Saale), Halle (Saale), Germany, 2Städtisches
Klinikum Dresden, Dresden, Germany, 3Martha-Maria Krankenhaus Halle-Dölau
gGmbH, Halle (Saale), Germany
1

Background: High-dose chemotherapy (HD-CTx) is an active option for
salvage chemotherapy in patients (pts) with refractory or relapsed germ
cell tumors. All previous trials with HD-CTx used one or two cycles of
high dose chemotherapy (CTx) including 2 or a maximum of 3 drugs. Another potentially more active option is the application of four sequential
HD-CTx cycles (Schmoll et al, JCO 2003).
Methods: We conducted a phase II trial of 1(-2) cycle(s) induction CTx
with standard dose P-ICE (Paclitaxel 135mg/m² d1, Ifosfamide 1500mg/
m² d1–3, Carboplatin 150mg/m² d1–3, Etoposide 150mg/m² d1–3),
followed by 4 sequential cycles of HD-P-ICE (Paclitaxel 200mg/m² d1,
Ifosfamide 3300mg/m² d1–3, Carboplatin 330mg/m² d1–3, Etoposide
330mg/m² d1–3). Eligibility criteria: relapse or progression under one or
more induction CTx, ECOG PS (0–1), Creatinine-clearance >30ml/min,
adaequate liver function, measurable tumor or at least marker-elevation.
Results: 37 pts entered the trial and 33 are evaluable (4 pts never received HD-CTx due to lack of stem cells (3) or medical reasons (1)). Prior
CTx:1 (N = 26), 2 (N = 4), 3 (N = 3); primary extragonadal: 6; seminoma/
non-seminoma 5/28; ECOG-PS: 0 (19), 1 (14). Response rate: CR/NED 17
(51.5%), CR/NED/PR-/SD- with marker normalization 21 (63.6%), PD 12
(36.4%). DFS of CR/NED: median 59 (8–105) months; RFS of all favourable responders 60 (8–105) months, PFS total 46 (2–105) months. OS for
all pts. 51 (6–105) months, OS Favourable Responders: 65 (23–105), Nonfavourable Responders: 11 (6–27) months,. Toxicity was tolerable without
treatment related death, with mainly grade 4 bone-marrow toxicity and
grade 2 mucositis and/or diarrhea.
Conclusion: Sequential HD-CTx with one cycle of SD-P-ICE and four
cycles HD-CTx is feasible with acceptable toxicity and favourable efficacy.
Sequential HD-CTx using the four most active drugs might be a potentially option for this pts-population due to good tolerability, applicability
and interesting long-term outcome, which is potentially better than with
the currently standard of two High dose cycles with CE. Comparison of
the standard approach with 1 to 3 sequential high dose cycles of Carboplatin/Etoposide is ongoing (TIGER-Trial).
Disclosure: No conflict of interest disclosed.
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Outcomes of female and male patients with metastatic
germ cell cancers treated with high dose chemotherapy and
subsequent autologous stem cell transplantation

Methods: Data was collected retrospectively through our prospective patient chart. Prognostic factors for relapsed GCT patients were analyzed as
established by The International Prognostic Factors Study Group (IPFSG).
Statistics were performed with SPSS.
Results: 4 female and 39 male patients (age 15–56) treated at Heidelberg University clinic with HDCT/ASCT for metastatic GCT between
2000–2016 were identified. 69.8% of patients (n = 30) were transplanted
in first relapse. Most male patients were classified as intermediate (n = 10),
high (n = 14), or very high risk (n = 9) according to IPFSG criteria. 55.8%
(n = 24) of all patients received a triplet HDCT/ASCT. In 51.2% (n = 22)
of patients progressive disease was documented prior to 1. HDCT/ASCT.
Median progression free survival (PFS) was 5.9 months (95% confidence
interval (CI):3.1–8.8) while median overall survival (OS) was 15.8 months
(95% CI:0.2–31.4). When stratified for IPFSG risk group, median PFS
(p < 0,001) and OS (p = 0,01) in male patients differed significantly between risk groups (very low risk/ low risk. vs. intermediate/ high/ very
high). 12-months-PFS was 30.2% (n = 13) in male patients and 0% in female patients. Median OS for men was 22 months (95%CI: not reached).
Range of OS in the 3 deceased female patients was 0.9 -10.0 months. One
woman is alive at month 13.6 receiving 4th palliative treatment line. 4
male patients are alive and in remission at a follow up < 24 months while
12 patients are alive and in remission at 24 months.
Conclusion: HDCT and ASCT offer a potential curative treatment for patients with relapsed metastatic GCT especially in patients with very good/
good prognosis risk group at first relapse. Due to the small sample size efficacy of HDCT and ASCT in female patients cannot be evaluated finally.
However, PFS and OS seem to be inferior compared to their male counterparts. Improvement is still needed in intermediate/ /high/ very high risk
group and female patients with relapsed metastatic GCT.
Disclosure: No conflict of interest disclosed.
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Monoubiquitination of histone H2B – a potential new target
in treatment resistant germ cell tumors
Oing C.1,2, Dyshlovoy S.1,3,4, Burandt E.5, von Amsberg G.1, Honecker F.6,
Bokemeyer C.1, Rothkamm K.2, Mansour W.Y.2,7
Universitätsklinikum Hamburg-Eppendorf, Universitäres Cancer Center
Hamburg, Klinik für Onkologie, Hämatologie und Stammzelltransplantation,
Hamburg, Germany, 2Universitätsklinikum Hamburg-Eppendorf, Universitäres
Cancer Center Hamburg, Labor für Strahlenbiologie und Experimentelle
Radioonkologie, Hamburg, Germany, 3Russian Academy of Sciences, Laboratory
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Bioorganic Chemistry, Far-East Branch, Vladivostok, Russian Federation, 4Far
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Introduction: Patients with metastatic germ cell tumors (GCT) can be
cured in up to 90% of cases depending on IGCCCG prognosis group. Salvage treatment in relapsed GCT patients consists of conventional dose or
high dose chemotherapy (HDCT) with autologous stem cell transplantation (ASCT) in combination with local treatment techniques. Long term
survival for patients post HDCT/ASCT has been documented even in
heavily pretreated patients.

Introduction: Cisplatin-based chemotherapy achieves high cure rates in
advanced germ cell tumors (GCT). However, up to 30% of patients with
advanced GCT exhibit cisplatin resistance and prognosis of these patients
remains poor. Treatment resistance is multifactorial, with both tissue differentiation and altered DNA repair playing critical roles. So far, targeted
treatment were disappointing in platinum-resistant disease. Therefore, a
better understanding of resistance mechanisms and new targets are urgently needed. Monoubiquitination of histone H2B (H2Bub1) is involved
in DNA repair and differentiation of multipotent tissues. Thus, we investigated this histone modification in GCTs both in vitro and on tumor samples.
Methods: The impact of H2Bub1 knockdown by siRNA or the BET inhibitor JQ1 on DNA repair efficiency was assessed in HeLa cells by immunofluorescence and specific repair substrates as a proof of principle.
Non-seminoma cell lines NTera-2, NCCIT and 2102EP, and two respective Cisplatin-resistant sub-lines (NCCIT-R, 2102EP-R) served as in vitro
GCT models. Expression of H2Bub1 was assessed by western blotting and
correlated to pluripotency markers after differentiation with all-trans retinoic acid (ATRA). MTT assay and colony formation assay were applied to
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investigate the impact of H2Bub1 knockdown on genotoxic treatment response (cisplatin, irradiation). A tissue microarray (TMA) comprising 97
primary GCT samples was immunohistochemically analyzed for H2Bub1
formation.
Results: H2Bub1 expression was found to be higher in cisplatin-resistant non-seminoma cell lines compared to the sensitive parental cell lines.
ATRA treatment increased H2Bub1 levels, and decreased sensitivity to
cisplatin in pluripotent non-seminoma cell lines NTera-2 and NCCIT.
Moreover, inhibition of H2Bub1 formation (by JQ1 or siRNA) significantly impaired DNA repair and decreased cellular survival in vitro, yielding
enhanced sensitivity towards cisplatin. In TMA analysis, H2Bub1 formation was found in both seminomas and non-seminomas, but with seminomas displaying less often intense H2Bub1 staining (37% vs. 48% in
non-seminomas).
Conclusion: H2Bub1 is heterogeneously present in GCTs in vivo, and
seems to be related to both differentiation and treatment resistance in vitro. Inhibition of H2Bub1 formation leads to DNA repair deficiency and
resensitizes cells towards genotoxic treatment, which warrants further investigation of this target in treatment resistant GCTs.

Median overall survival (OS) was 12.7 (8.5–23.8, 68% events) vs 20.8
(19.1–23.8, 52% events) (papillary vs ccRCC).
Conclusion: We show first- and second-line treatment of pts with advanced papillary RCC. Our data indicate that prognosis for pts with papillary RCC might be inferior to that of pts with clear cell RCC. Although
only a small subgroup of pts is diagnosed with papillary RCC, this subtype
should not be neglected in clinical research.

Disclosure: No conflict of interest disclosed.

Introduction: Sunitinib (SUN), an oral tyrosine kinase inhibitor, is approved in the EU for the treatment of pts with a/mRCC. A pivotal study
had demonstrated significantly increased progression-free survival (PFS)
with SUN compared to the former standard interferon alpha (11 vs. 5
months (mo); p < 0.001). To evaluate the safety profile and efficacy of SUN
in a clinical routine setting, data collection in a post-approval non-interventional trial seems to be appropriate.
Methods: A German multicenter registry for pts with a/mRCC
(NCT00700258) was amended to include SUN pts in June 2010 with regulatory and ethic committee´s approval. Objectives are the evaluation of
the safety profile, the tolerability and anti-tumor activity of SUN as well
as the profile, comorbidity and characteristics of pts and the sequence of
systemic therapies in pts with a/mRCC. Inclusion criteria are histologically confirmed a/mRCC treated with SUN and written informed consent.
Results: From July 2010 to February 2017, 113 active study sites recruited
547 pts for this interim analysis. Characteristics: 73.6% male, median age
68.0 years (23.0–87.7), median Karnofsky index 90% (40–100%). Histological subtype: 81.5% clear cell only, 18.5% other histologies. In 80.1% of
pts SUN is used as first-line therapy. 360 pts were evaluable with regard
to MSKCC criteria: 11.4% favorable, 62.5% intermediate, 26.1% poor risk.
For all 547 pts, adverse and serious adverse events were observed in 78.2%
and 37.3% of pts (drug related in 61.8% and 13.5% of pts), respectively.
Most common drug-related toxicities (incidence ≥ 15%) of any grade were
gastrointestinal disorders (37.3%), general disorders including fatigue,
oedema, mucosal inflammation and pain (26.9%), skin and subcutaneous
tissue disorders including hand-foot syndrome (21.4%), blood and lymphatic system disorders (18.1%), and nervous system disorders (18.1%).
Median PFS for clear-cell a/mRCC pts (n = 452) was 8.3 mo, for pts with
other histologies 4.9 mo. The subgroup of clear-cell a/mRCC pts for which
SUN was first-line therapy (n = 360) had a PFS of 8.6 mo, for second line
clear-cell pts (n = 58) 7.0 mo, ≥ third line (n = 29) 5.6 mo. Overall survival
(OS) for the entire study cohort was 22.9 mo.
Conclusions: The patient population in the registry represents the expected pattern in pts with a/mRCC regarding distribution of age, sex, and
histology. Efficacy and tolerability of SUN in routine clinical practice confirms published data.
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Treatment reality and outcome data of patients with
advanced papillary renal cell carcinoma – data from the
German prospective RCC-Registry
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Introduction: Because renal cell carcinoma (RCC) is diagnosed 75–80%
with clear cell histology, there is little data on treatment and outcome of
patients (pts) with non-clear RCC. They are reported to have a poorer
prognosis and are often excluded from clinical trials. Here, we present
data on papillary RCC, the most common non-clear cell subtype (10–15%
of RCC).
Methods: The prospective German RCC-Registry includes pts with advanced or metastatic RCC at start of systemic first-line therapy. Data on
patient and tumour characteristics, all systemic therapies and outcome are
collected. Since December 2007, more than 300 medical and uro oncologists are actively recruiting pts.
Results: Median age for pts with papillary RCC (n = 92) at start of
first-line therapy was 66 years. According to MSKCC risk category, pts
were classified into 30% low, 55% intermediate and 2% high risk (12%
unknown). From 2007 to May 2016 (data cut) the treatment changed.
First-line, the use of sunitinib declined and the use of temsirolimus and
pazopanib increased. Since 2011 (n = 46), first-line treatments included 33% (n = 15) temsirolimus, 30% (n = 14) sunitinib and 22% (n = 10)
pazopanib. The most frequently used second-line treatments since 2011
(n = 28) are sunitinib (36%, n = 10), everolimus and pazopanib (18%,
n = 5 each), temsirolimus (11%, n = 3) followed by axitinib and sorafenib
(7%, n = 2, each). The most frequently used first -> second-line strategies
(start of first-line since 2011, n = 23) are mTor inhibitors (temsirolimus)
-> TKI (35%, n = 8) and TKI -> TKI (26%, n = 6) (TKI: sunitinib, axitinib, pazopanib, sorafenib). Updated data (data cut May 2017) including
nivolumab will be presented.
The median progression-free survival (PFS) for the first-line treatment
was 6.1 months (95% CI 4.0–9.9, 75% events) for pts with papillary RCC
compared to 8.6 (7.7–9.7, 64% events) for pts with clear cell RCC (ccRCC,
n = 772). For the second-line treatment, median PFS was 3.7 (2.3–4.9,
85% events) versus (vs) 4.8 (4.2–5.8, 70% events) (papillary vs ccRCC).

96

Oncol Res Treat 2017;40(suppl 3):1–134

Disclosure: No conflict of interest disclosed.
P340

Evaluation of safety, tolerability and activity of Sunitinib
in patients (pts) with advanced or metastatic renal cell
carcinoma (a/mRCC) in routine clinical practice: the STAR-TOR
registry
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Evaluation of safety, tolerability and activity of Axitinib
in patients (pts) with advanced or metastatic renal cell
carcinoma (a/mRCC) in routine clinical practice: the STAR-TOR
registry
Bergmann L.1, Krekeler G.2, Woike M.2
Universitätsklinikum, Frankfurt, Germany, 2Pfizer Pharma GmbH, Berlin,
Germany
1

Introduction: Axitinib (AXI), an oral tyrosine kinase inhibitor, is approved in the EU for the treatment of pts with a/mRCC after failure of
prior therapy with sunitinib or cytokines. A pivotal study had demonstrated significantly increased progression-free survival (PFS) with AXI
compared to Sorafenib (6.7 vs. 4.7 months (mo); one-sided p < 0.0001,
log-rank). Here we present first preliminary data from a non-interventional post-approval study.
Methods: A German multicenter registry for pts with a/mRCC
(NCT00700258) was amended in October 2012 with regulatory and ethic
committee´s approval to include pts treated with AXI. Objectives are the
evaluation of the safety profile, the tolerability and anti-tumor activity of
AXI as well as the profile, comorbidity and characteristics of pts and the
sequence of systemic therapies in pts with a/mRCC. Inclusion criteria are
histologically confirmed a/mRCC treated with AXI and written informed
consent.
Results: From November 2012 to February 2017, 72 study sites recruited
192 AXI pts. Characteristics: 71.4% male, median age 68.5 years (28.0–
84.0), median Karnofsky index 80% (50–100%). Histological subtype:
78.1% clear cell only, 21.9% other histologies. In 53.0% of pts AXI was
used as second-line therapy, in 23.8% as third-line treatment and in 20.5%
as fourth line and beyond (n = 185). 5 pts were treated in first line. Median
number of prior therapies was 1. 118 pretreated pts were evaluable with
regard to MSKCC criteria: 7.6% favorable, 74.6% intermediate and 17.8%
poor risk. Drug related adverse and serious adverse events were observed
in 56.3% and 16.7% of pts, respectively. They were observed in the following categories (incidence ≥10%): gastrointestinal disorders (37.5%), general disorders (21.9%), skin and subcutaneous tissue disorders (14.1%),
metabolic and nutritional disorders (11.5%), nervous system disorders
(10.4%). Abnormalities in investigations (i.e. decreased weight, abnormal
laboratory findings etc.) were observed in 10.9% of pts. Median PFS of
the total study cohort was 5.7 mo, median PFS for the subgroup of second
line pts (n = 98) was 5.2 mo. Overall survival for all 192 pts was 16.3 mo.
Conclusions: These preliminary data show that AXI seems to be an effective therapy option for a/mRCC pts in second and higher therapy lines
in the routine clinical setting. Toxicities were generally manageable, their
incidence being lower than in published phase III data. PFS and OS were
in the expected range.
Disclosure: Lothar Bergmann: Advisory Role: Pfizer, Novartis, Roche, BMS;
Expert Testimony: Pfizer, Novartis, Roche, Exelixis
Michael Woike: Employment or Leadership Position: Pfizer Pharma GmbH
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Evaluation of safety, tolerability and activity of Temsirolimus
in patients (pts) with advanced or metastatic renal cell
carcinoma (a/mRCC) in routine clinical practice: the STAR-TOR
registry
Bergmann L.1, Woike M.2, Krekeler G.2
Universitätsklinikum, Frankfurt, Germany, 2Pfizer Pharma GmbH, Berlin,
Germany
1

Introduction: Temsirolimus (TEM), an i.v. mTOR inhibitor, is approved
in the EU for the first-line treatment of pts with a/mRCC who have at
least 3 of 6 prognostic risk factors. A pivotal study had demonstrated significantly increased overall survival (OS) with TEM in poor risk pts compared to the former standard interferon alpha (10.9 vs. 7.3 months (mo);
p = 0.008). To evaluate the safety profile and efficacy of TEM in a clinical
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routine setting, collection of data in a post-approval non-interventional
trial is useful.
Methods: A German multicenter registry for pts with a/mRCC treated
with TEM was started in January 2008 (NCT00700258) with regulatory
and ethic committee´s approval. Objectives are the evaluation of the safety
profile, the tolerability and anti-tumor activity of TEM as well as the profile, comorbidity and characteristics of pts and the sequence of systemic
therapies in pts with a/mRCC. Inclusion criteria are histologically confirmed a/mRCC treated with TEM and written informed consent.
Results: From February 2008 to February 2017, 120 active study sites recruited 586 pts. Characteristics: 68.0% male, median age 68.6 years (34.9–
87.0), median Karnofsky index 80% (40–100%). Histological subtype:
74.9% clear cell, 11.3% papillary, and 1.9% chromophobe RCC. 201 pts
were evaluable with regard to modified MSKCC criteria. 79.1% of these
pts are classified as poor risk. Median number of metastatic sites is 2 (0–6).
Adverse and serious adverse events are observed in 74.1% and 43.3% of
pts (drug related in 41.1% and 8.9% of pts), respectively. Drug-related toxicities (incidence ≥ 10%) of any grade were observed in the following categories: general disorders (17.1%), skin and subcutaneous tissue disorders
(15.4%), gastrointestinal disorders (13.5%), blood and lymphatic system
disorders (11.4%). Median progression-free survival for the total patient
population is 4.0 mo, for the subgroup of first line poor risk pts (n = 159)
3.2 mo. A subgroup analysis of pts with baseline LDH ≤ 300 U/l (n = 323)
vs > 300 U/l (n = 118) shows considerable longer median OS for the low
LDH group (11.6 vs. 7.2 mo, p = 0.0035). Median OS for all pts is 11.0 mo.
Conclusions: The patient population in the registry represents the expected pattern in pts with a/mRCC regarding distribution of age, sex, and
histology. Safety and efficacy of TEM in routine clinical practice confirm
current phase III data. Baseline LDH > 300 U/l seems to be a negative
prognostic parameter for OS.
Disclosure: Lothar Bergmann: Advisory Role: Pfizer, Novartis, Roche, BMS;
Expert Testimony: Pfizer, Novartis, Roche, Exelixis
Gabriele Krekeler: Employment or Leadership Position: Pfizer Pharma GmbH
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1

Introduction: Vascular endothelial growth factor receptor (VEGFR) inhibitors are currently recommended for first-line treatment of metastatic
renal cell carcinoma (mRCC). Recently, more options for second and later
line treatment have been approved, leading to a plethora of possible therapy sequences. Real-world evidence provides fast and pragmatic data for
efficacy and safety of sequential use of approved drugs.
Methods: PAZOREAL is a prospective, non-interventional study to evaluate the effectiveness, tolerability, safety and quality of life on the routine treatment of 450 adult patients with histologically confirmed mRCC
treated with first-line pazopanib, second-line everolimus or nivolumab,
or third-line everolimus after nivolumab. The use of other therapeutic op-
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tions in later lines is also monitored. The main objective is time on drug
(TD) in the respective treatment lines and over all lines, other objectives
include overall survival, dosing parameters, safety and quality of life.
Results: 305 patients have been enrolled into the study between December
2015 and the data cut-off for the first interim analysis (31 March 2017);
302 in the first-line pazopanib cohort and three in third-line everolimus
after nivolumab. Documentation of nivolumab was opened immediately
after approval of its use in mRCC. 266 first-line patients had a documented first intake of Pazopanib and were eligible for analysis; 201 (75.6%) had
a clear-cell histology. Median TD on pazopanib was 6.5 months. Discontinuation of pazopanib treatment was reported for 98 patients (36.8%).
The main reasons were progressive disease (N = 36), followed by toxicity (N = 18) and (serious) adverse event (N = 13). Details on subsequent
treatment with nivolumab or everolimus were documented for 24 and 4
patients, respectively, while 8 patients started other therapies in second
line.
The most frequently reported treatment-emergent adverse events (TEAE)
of grade 1/2 during pazopanib treatment were diarrhea (N = 57), nausea
(N = 36), and fatigue (N = 24), of grade 3/4 were hypertension (N = 11),
diarrhea and anemia (each N = 4). Fatal TEAEs were reported in 28 patients with progression being the most common term.
Conclusion: Pazopanib shows effectiveness and a safety profile in firstline therapy of mRCC in a real-world setting as expected from clinical
trials. Nivolumab has rapidly gained ground in second line treatment.
Disclosure: Jens Bedke: Advisory Role: BMS, Ipsen, Novartis, Pfizer; Financing of
Scientific Research: BMS, Novartis, Pfizer; Expert Testimony: Novartis
Peter Goebell: Advisory Role: Teilnahme an Expertenkreisen für Astellas, AstraZeneca, Bayer, BMS, Eisai, Ipsen, Janssen, Novartis, Pfizer, Sanofi; Financing of
Scientific Research: Vortrags- und Referentenhonorare von: Astellas, AstraZeneca,
Bayer, BMS, Eisai, Ipsen, Janssen, Novartis, Pfizer, Sanof
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RECREATE – A retrospective chart review to assess the
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Pazopanib: reflecting a changing mRCC treatment landscape
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Introduction: Real world evidence is limited for patients receiving Pazopanib (PAZ) in Germany in first-line metastatic renal cell carcinoma
(mRCC). In particular, information is rare on subsequent treatments following PAZ. mRCC treatment algorithms after first-line tyrosine kinase
inhibition have changed recently after the marketing authorization of new
agents in 2016. Thus, it is of importance to gain insight into patient characteristics and clinical routine to better understand treatment sequences
after initial PAZ first-line treatment.
Methods: Anonymized patient data including all subsequent treatments
following PAZ first-line of adult mRCC patients were collected. All patients had to have completed two lines of therapy between 01 Sep 2012
and 30 Apr 2016. Primary objectives were time to progression (TTP), progression free survival (PFS), agents used in second-line, reason for termination of therapy and ECOG performance status. All data were analyzed
using descriptive statistics.
Results: 113 patients from 17 German sites (26% female, 74% male) with
a median age of 66.2 years at start of first-line therapy were included. Median TTP in first line therapy of PAZ was 7.0 months (95% CI, 5.3 to 8.6).
Median PFS in the second line was 4.0 months (95% CI, 3.3 to 4.5) for the
overall population, independent of the agent used in second-line therapy.
The disease control rate (CR+PR+SD) for first line PAZ treatment was
70.9% and 41.3% across all second line treatments. In 76.4% of all patients,
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disease progression was the main reason leading to terminate first-line
therapy, followed by therapy associated toxicity (10.9%), and patients’/
physicians’ decision (12.7%). The major reason to cease second line treatment were disease progression (45.9%), treatment toxicity (21.1%), patients’/physicians’ decisions (20.2%), and death (12.8%). Most patients received Everolimus (45.9%) as second-line treatment followed by Sorafenib
(18.6%), Temsirolimus (16.8%) and Sunitinib (13.3.%).
Conclusions: In the analyzed period, treatment decisions for second-line
agents reflected the respective guideline recommendation with most patients receiving an mTOR inhibitor. In general, duration of second-line
treatment was comparable to known clinical trial data in this real- life
population. The low rate of PAZ discontinuation in the first-line setting
underlines the importance of active therapy management and tolerance
of PAZ in this population.
Disclosure: Axel Hegele: Advisory Role: Beratertätigkeit: Novartis/ BMS/ IPSEN/
Roche/ Medac; Financing of Scientific Research: Vertragshonorar: Pierre Fabre/
Medac; Expert Testimony: Novartis
Jens Bedke: Advisory Role: BMS, Ipsen, Novartis, Pfizer; Financing of Scientific
Research: BMS, Novartis, Pfizer; Expert Testimony: Novartis
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Treatment options for lower risk MDS
Götze K., Deutsche MDS Gruppe (D-MDS)
Technische Universität München, Medizinische Klinik III, München, Germany

Myelodysplastic syndromes (MDS) are clonal disorders of hematopoietic
stem/progenitor cells occurring in elderly patients, characterized by ineffective hematopoiesis of which the first manifestation is usually anemia.
Evolution of the disease is characterized by increasing cytopenias and
transformation to acute myeloid leukemia (AML) in 30% of cases. Risk
assessment according to IPSS-R and the presence or absence of certain
genetic mutations allows a clinical separation for treatment purposes into
lower and higher risk MDS.
Patients with lower risk MDS are affected mainly by chronic anemia and
fatigue rather than progression to AML. Thus, the main aim of treatment
is to improve anemia and decrease red blood cell transfusions, improving quality of life. Erythropoiesis stimulating agents (ESAs) are generally first line therapy to treat anemia, yielding a response in about half
of the patients for around 2 years. Predictive factors of response remain
non-transfusion dependence and sEPO< 200 IU/L. For refractory or relapsing patients after ESA, strategies include lenalidomide alone or with
ESAs, azacitidine or more recently, the ligand trap agent luspatercept.
For patients with MDS (del)5q, lenalidomide is the drug of choice as it is
more efficient in correcting anemia in these patients. Chelation therapy to
counteract iron overload should additionally be considered in transfusion
dependent lower risk MDS patients as well as those who are candidates for
allogeneic stem cell transplantation. For lower-risk MDS patients suffering from symptomatic thrombocytopenia, treatment with TPO agonists is
an attractive treatment option as these agents show a high response rate
in terms of hematologic improvement of platelets (HI-P). However, they
are currently available only within clinical trials. The same is true for oral
azacitidine, which has also shown encouraging response rates in early
clinical trials. Correction of neutropenia with recurring infections is more
challenging and there is little evidence to advocate the preemptive administration of G-CSF. Timely identification of lower risk MDS patients with
an increased risk of progression to AML is of major importance as these
patients should be considered for allogeneic stem cell transplantation or
inclusion into innovative clinical trials whenever possible.
Disclosure: Katharina Götze: Advisory Role: Abbvie, Otsuka, Astellas; Financing
of Scientific Research: Celgene, Novartis, Janssen, BMS
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New aspects in the treatment with iron chelators
Nolte F.
III. Medizinische Klinik, Hämatologie und Internistische Onkologie,
Universitätsmedizin Mannheim, Mannheim, Germany

Anemia is the most prevalent cytopenia in patients with myelodysplastic
syndromes (MDS). Approximately 70–80% of the patients will depend on
regular transfusions of packed red blood cells, which puts them at risk
for iron overload. Organ toxicity is mediated by labile plasma iron which
catalyzes the generation of reactive oxygen species (ROS) leading to damage of DNA and cellular membranes.
Diagnosis of iron overload mainly and routinely relies on repetitive measurements of serum ferritin, C-reactive protein, transfusion history and
iron staining of bone marrow smears. The role of imaging techniques such
as MRI is currently under investigation.
So far, the impact of iron chelation on outcome of iron overloaded patients
with MDS has not been reliably established. Several data do suggest that
patients might benefit from chelation therapy with regard to morbidity,
mortality and hematopoietic improvement. However, these observations
are solely based on comparative retrospective analyses or prospective
non-randomized studies. Results from the only randomized trial (TELESTO study) comparing deferasirox and placebo are awaited.
A major obstacle in achieving sufficient iron chelation in iron overloaded
patients particularly those with inherited anemias is a decrease in compliance during therapy. This is mainly due to the necessity of a continuous
subcutaneous application when patients are treated with deferioxamine
or gastrointestinal and renal adverse events in patients treated with deferasirox. Recently, a new film-coated formulation of deferasirox was compared to the dispersible formulation in a phase II trial (ECLIPSE study)
that showed a comparable efficacy and suggested a better tolerability with
the new formulation.
Disclosure: Florian Nolte: Financing of Scientific Research: Novartis; Expert
Testimony: Novartis
V351

Chances and risks of allogeneic blood stem cell
transplantation in patients with MDS
Kobbe G., Schroeder T., Haas R., Germing U.
Universitätsklinikum Düsseldorf, Klinik für Hämatologie, Onkologie und
klinische Immunologie, Düsseldorf, Germany

The myelodysplastic syndromes are a heterogeneic group of clonal myeloid blood stem cell disorders ranging from low risk cytopenias with an
indolent disease course to more aggressive malignancies that clinically
behave similar to acute myeloid leukemia. Allogeneic blood stem cell
transplantation (ABSCT) today is the only curative therapy for these malignancies. However, ABSCT is associated with potentially life threatening
treatment risks on the one hand and a substantial risk of disease relapse
on the other hand.
Identification of patients that will benefit from ABSCT requires a reliable estimation of disease risk and proper evaluation of patient egilibility
in terms of patient age and comorbidities. In general, disease risk can be
estimated by calculating the IPSS-R, as high- and very high risk patients
are considered to be candidates for ABSCT. Patients with IPSS-R low and
intermediate risk may also be candidates for ABSCT if certain isolated
poor risk features like profound cytopenias or unfavourable genetic alterations are present.
From the patient perspective age alone today is not a good discriminator for patient egilibility, as ABSCT can be performed without excess non
relapse mortality even in elderly patients if patients are selected by the
absence of relevant comomobid medical conditions. The combination of
disease related high-risk features and the presence of relevant comorbidities identifies a patient group unlikely to benefit from ABSCT because of a
high risk of non-relapse mortality as well as a high risk of disease relapse.
In contrast, fit patients, who are able to tolerate reduced intensity or even
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full myeloablative conditioning therapy have a reasonable chance for cure
by ABSCT. In these patients long term outcome is related to disease biology. Patients with high-risk cytogenetic and/or molecular aberrations have
a high-risk for disease relapse after ABSCT.
However, even these patients may have a chance for long term survival
if disease persistance or relapse is identified early by appropiate minimal
residual disease monitoring techniques and prompt treatment with hypomethylating agents and donor lymphocytes is initiated. In some patients
even a second transplant may be neccessary to achieve long term disease
control. Today, with proper patient selection and modern transplant techniques ABSCT may achieve long term survival and cure in 40–60% of
patients with MDS.
Disclosure: Guido Kobbe: Expert Testimony: Celgene
Ulrich Germing: No conflict of interest disclosed.

Fortbildung

Urothelkarzinom
V356

Systemic treatment of urothelial carcinoma: current and
future concepts
von Amsberg G.
Onkologisches Zentrum, Universitätsklinikum Hamburg-Eppendorf, II.
Medizinische Klinik und Poliklinik, Hamburg, Germany

Approximately 25% of bladder cancer patients present with locally advanced or systemic disease at diagnosis and therefore require systemic
treatment. Multi-agent therapy with methotrexate, vinblastine, doxorubicin and cisplatin (M-VAC) was considered the standard of care for fit
patients in first line treatment for many years. However, in a phase-IIItrial a doublet chemotherapy with cisplatin and gemcitabine was equally
efficacious when compared to M-VAC while toxicity was improved. Consequently, cisplatin/gemcitabine has widely replaced M-VAC in clinical
practice. Despite objective overall response rates (ORR) of greater than
50%, median duration of response is only approximately 7 months resulting in a median overall survival (OS) of 15 months. In second line
treatment, vinflunine was the only approved drug in Europe until 2017
based on the results of a phase-III-clinical trial. Here, vinflunin plus best
supportive care (BSC) resulted in a significantly increased median OS
of 6.9 months when compared to the control group with 4.3 months in
the eligible popoulation. Recently, the evaluation of immunotherapeutic
treatment strategies in urothelial carcinoma has attracted much attention.
Convincing results were obeserved in clinical trials with ORR of up to
30% and median OS of up to 12 months after platinum based therapy. To
date the PD-L1 inhibitors atezolizumab, avelumab and durvalumab and
the PD-1 inhibitor nivolumab have been approved by the FDA for this
setting and PD1-inhibitor pembrolizumab has granted priority review.
The latter showed superior median OS in a phase-III-clinical trial with
10.3 months (95% CI, 8.0 to 11.8) as compared to chemotherapy with paclitaxel, docetaxel, or vinflunine with 7.4 months (95% CI, 6.1 to 8.3). In
addition, Atezolizumab has been approved for 1st line therapy of Cisplatin
uneligible patients by the FDA in May 2017. Approvals of the checkpoint
inhibitors by the EMA are expected for summer 2017.
Despite these improvements, a significant number of patients does not
respond to checkpoint inhibition. Therefore, predictive biomarkers and
alternative therapeutic strategies are required.
Disclosure: Gunhild v. Amsberg: Advisory Role: Advisory Boards: Roche, BMS,
Astellas, Sanofi; Financing of Scientific Research: Roche, BMS, Astellas, Sanofi,
Ipsen, EISAI, Pierre Fabre (Vorträge/ Reisekosten/Kongressunterstützung); Expert
Testimony: nur im Rahmen Industrie gesponserter klinischer Studien
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Molecular subtypes and predictive markers
Bauernhofer T.
Medzinische Universität Graz, Universitätsklinik für Innere Medizin, Klinische
Abteilung für Onkologie, Graz, Austria

Very recently molecular subtypes in muscular invasive bladder cancer
(MIBC) have been defined by serval investigators using next generation
sequencing methodology. The differnt classifications including The Cancer Genome Atlas (TCGA) molecular signature defined a luminal and basal subtype. The luminal subtype was further subdivided in a cluster 1 and
2 and the basal subtype in cluster 3 and 4 using the TCGA classification.
The driver genes involved in luminal differentiation are PPARG, FGFR3
and ESR1 whereas basal differentiation is manly driven by p63, STAT3
and EGFR.. Immunohistochemical analysis of FFPE tissue showed that
luminal subtypes express CK20, Uroplakin and GATA3 and were negative
for CK 5/6 and CK 15 and vice versa what the basal subtype is concerned.
Test and validation cohorts including TCGA database revealed that basal
subtypes were associated with good response to neoadjuvanth chemotherapy (NAC) in MIBC but in luminal subtypes NAC did not improve
outcome compared to surgery alone. In studies of tumor tissue samples
of patients with MIBC responding to NAC muations in DNA repair genes
ATM, RB1, FANCC, and ERCC2 were identified to be associated with excelent outcome whereas patients with wildl type tumors had a significantly worse overall survival.
As predictors for response to PD-1/PD-L1 targeted immune checkpoint
Inhibitors high PDL-1 Expression of immune cells and/or tumor tissue,
high mutational load as well as molecular subtypes including luninal cluster 2 and basal cluster 3 were idenified. The limitation of all studies are that
they are retrospective and prospective data is still missing. Nevertheless,
these new findings boost our understanding of the biology of MIBC and
will serve as the bases for a better selection of patients in prospective studies to optimizel treatment outcome in the near future.
Disclosure: Thomas Bauernhofer: Advisory Role: Bayer, Novartis, Pierre Fabre,
Roche, Esai, Sanofi, BMS; Financing of Scientific Research: Bayer, Roche, Pierre
Fabre, BMS, Sanofi, Novartis, MSD; Expert Testimony: Celgene, Sanofi

depleted cell populations of interest or blocked candidate factors or pathways in the microenvironment of leukemic mice to evaluate their contribution to CLL development. Combinations of these immunomodulatory
therapy approaches with drugs that are currently used to treat CLL patients were further tested in mice.
Results: Depletion of myeloid cells in the Eµ-TCL1 mouse model of CLL
resulted in a significant control of disease, repair of immune cell defects
and partial resolution of systemic inflammation. Interestingly, re-activation of anti-tumor activity by immune checkpoint blockade with PD-1
or PD-L1 blocking antibodies slowed down CLL development in mice,
which highlights the relevance of pathogenic immunosuppression in this
disease. As we detected T cell subsets with various levels of PD-1 expression and differential effector function states, we are currently investigating
the molecular mechanisms of their differentiation.
Conclusions: Our preclinical data suggests that the microenvironment in
CLL offers promising therapeutic targets. The development of combination treatment strategies that aim at reducing leukemia-supportive and
immunosuppressive features of myeloid and T cells seems a promising
approach to achieve long lasting remissions and finally cure of CLL.
Disclosure: No conflict of interest disclosed.
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Predicted Indirectly ReCognizable HLA Epitopes (PIRCHE)
are associated with poorer outcome after single mismatch
unrelated donor stem cell transplantation: a study of the
cooperative transplant study group (KTS) of the German
group for bone marrow and stem cell transplantation (DAGKBT)
Bethge W.A.1, Bornhaeuser M.2, Stelljes M.3, Zabelina T.4, Wagner E.-M.5,
Schmid C.6, Christopeit M.4, Kroeger N.4, Ayuk F.4
Medical Center University of Tübingen, Hematology & Oncology, Tübingen,
Germany, 2University Hospital Dresden, Medical Center I, Dresden, Germany,
3
University Hospital Muenster, Medical Center A, Muenster, Germany,
4
University Hospital Hamburg Medical Center, Department of Stem Cell
Transplantation, Hamburg, Germany, 5University Hospital Mainz, Medical
Center, Mainz, Germany, 6Medical Center Hospital Augsburg, Augsburg,
Germany
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Biologie als Grundlage neuer Therapien bei der CLL
V363

The tumor microenvironment as treatment target in chronic
lymphocytic leukemia
Seiffert M.1, Bola H.1, Rößner P.1, Yazdanparast H.1, Stilgenbauer S.2,
Lichter P.1
Deutsches Krebsforschungszentrum, Heidelberg, Germany, 2Universität Ulm,
Innere Medizin III, Ulm, Germany
1

Introduction: In chronic lymphocytic leukemia (CLL), non-malignant
leukocytes and stromal cells in secondary lymphoid organs and the bone
marrow contribute to disease development by nourishing the leukemic
cells and by inhibiting anti-tumor immunity. T cells in CLL patients
show an exhausted phenotype including the expression of PD-1 and other inhibitory receptors. CLL-associated myeloid cells harbor features of
tumor-associated macrophages (TAMs) and myeloid derived suppressor
cells (MDSCs), as they secrete supportive cytokines and promote immunosuppression of T and NK cells. These T and myeloid cell phenotypes are
actively induced by CLL cells and we recently showed that CLL cell-derived exosomes contribute to the skewing of myeloid cells towards TAMs
and MDSCs.
Methods: We have analyzed the distribution and functional properties of
myeloid and T cell populations in blood samples of CLL patients, as well
as hematopoietic tissues of the Eµ-TCL1 mouse model by multicolor flow
cytometry. Sorted cell subsets were further characterized by gene expression profiling. Using antibodies and small molecule inhibitors, we have
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Introduction: There is no standard for selection of HLA-mismatched
(HLA-MM) unrelated donors (URD) when no fully matched donor is
available. We performed a multicenter retrospective study evaluating the
impact of Predicted Indirectly ReCognizable HLA Epitopes (PIRCHE) on
outcome after allogeneic hematopoietic stem cell transplantation (HSCT)
from HLA 9/10 matched unrelated donors (MUD).
Methods: The study cohort included 1.997 adult patients who had undergone allogeneic hematopoietic stem cell transplantation (HSCT) for AML
or MDS. The patients received grafts from either matched related donors
(MRD) =481, 10/10 MUD =978, 9/10 mismatched MUD (MMUD) =424,
8/10 MMUD =97 or 7/10 MMUD =17.
PIRCHE numbers were computed for 424 recipients of HLA 9/10 MMUD
transplants using a web-based tool provided by PIRCHE AG (www.
pirche.org). Patients with a 9/10 MMUD were then divided into 2 groups
according to the sum of PIRCHE I + II values (PIRCHE score). Eighty-five
(85) patients had a PIRCHE score of 0 (no PIRCHE detected), 339 had
a PIRCHE score > 0. Outcome was compared amongst 10/10 and 9/10
HLA-matched MUD HSCTs.
Results: Detection of PIRCHE was associated with lower overall survival (OS, 47% vs. 57%, p = 0.04), higher non-relapse mortality (NRM, 32%
vs. 20%, p = 0.05) and higher incidence of chronic GVHD (49% vs. 31%,
p = 0.04) at 2 years. Cumulative incidence of acute GVHD grade 2–4 at
6 months was not significantly different (30% vs. 23% p = 0.2). For 9/10
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with no PIRCHE detected, OS was similar to 10/10 MUD (57% vs. 55%)
(Figure).
In multivariate cox regression analysis, detection of PIRCHE retained
negative impact on OS (RR 1.5, 95% CI: 1.0–2.1, p = 0.03) and NRM (RR
1.7, 95% CI: 1.0–2.9, p = 0.03).
Conclusion: The PIRCHE model may allow selection of permissible
HLA-mismatches that enable improved transplant outcome in terms
of reduced NRM and better OS. The application of the PIRCHE model
should now be evaluated in a larger prospective study.

chimerism in CSF was 14 cells/uL (range: 2–85 cells/uL) and was significantly lower in comparison with the group of patients relapsing in the
CNS (p < 0.05).
Conclusions: Donor-recipient chimerism analysis in CSF in patients with
neurological symptoms after allo-HCT is a practical, feasible and useful
complementary method to the already established methodologies included in the diagnostic workup.
Disclosure: No conflict of interest disclosed.
V371

Early CMV replication after allogeneic stem cell
transplantation is associated with a reduced relapse risk
in acute myeloid leukemia: results of a prospective noninterventional trial
Koldehoff M.1, Steckel N.K.1, Riebschläger S.2, Fiedler M.3, Dührsen U.4,
Dittmer U.3, Beelen D.W.1, Elmaagacli A.H.1,5
Universitätsklinikum Essen, Klinik für Knochenmarktransplantation, Essen,
Germany, 2Universitätsklinikum Essen, Institut für Transfusionsmedizin,
Essen, Germany, 3Universitätsklinikum Essen, Institut für Virologie, Essen,
Germany, 4Universitätsklinikum Essen, Klinik für Hämatologie, Essen,
Germany, 5ASKLEPIOS Klinik St. Georg, Klinik für Hämatologie, Onkologie und
Stammzelltransplantation, Hamburg, Germany
1

Fig. 1.
Disclosure: Wolfgang Bethge: No conflict of interest disclosed.
Francis Ayuk: Expert Testimony: PIRCHE AG
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Cerebrospinal fluid chimerism analysis in patients with
neurological symptoms after allogeneic cell transplantation
Waterhouse M., Bartsch I., Bertz H., Finke J.
Universitätsklinikum Freiburg, Freiburg, Germany

Introduction: Central nervous system (CNS) complications have been
described in patients undergoing allogeneic cell transplantation (alloHCT). Cerebrospinal fluid (CSF) analysis is included in the diagnostic
workup in patients with neurological symptoms after alloHCT. However,
CSF donor-recipient chimerism analysis usually is not used to evaluate
patients with neurologic complications after alloHCT.
Methods: To assess the potential contribution of CSF donor-recipient chimerism in patients with neurological complications we analyzed 85 CSF
samples from 50 patients after alloHCT. Chimerism detection in blood
and CSF was assessed with polymorphic short tandem repeats (STR)
amplified by PCR. Prior to STR testing whole genome amplification was
performed in all CSF samples. CSF samples were analyzed by FACS with
monoclonal antibodies which were selected based on prior hematologic
diagnoses. Specific markers for lineage confirmation were used in hematological malignancies such as AML, ALL, CLL and NHL. Samples were
run onto a FACSCanto II flow cytometer and data was analyzed using the
DIVA software.
Results: The percentage of cells with immunophenotypic abnormalities
from patients relapsing in the CNS detected by FACS showed a strong
correlation with the percentage of recipient derived DNA in CSF assessed by STR analysis (Spearmann r: 0.83 p = 0.0008) with a slope close
to 1, indicating the absence of systemic bias. To analyze the general STR
analysis performance, the true-positive rate (sensitivity) and false-positive rate (1-specificity) was plotted in a receiver-operating characteristic
(ROC) space. The ROC curve showed an area under the curve of 0.95
[95% confidence interval (CI), 0.87–1.03] that resulted a statistical significance (p < 0.05), for STR analysis when tested in patients relapsing in the
CNS. The mean cellular concentration in patients with complete donor
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Introduction: Early detection of inapparent replicative human cytomegalovirus (HCMV) infection together with its preemptive antiviral treatment has led to a marked reduction of life-threatening HCMV disease
after allogeneic hematopoietic stem cell transplantation (alloSCT). Now,
we evaluate the impact of early HCMV replication on the risk for leukemic relapse in pts with AML after alloSCT in a prospectively non-interventional study.
Patients and method: Between January 2012 and March 2015 we enrolled
251 patients with AML in this trial who were consecutively transplanted at the University Hospital of Essen. 239 pts received a myeloablative
regimen (TBI based conditioning n = 83, chemotherapy based conditioning n = 156) and 12 pts a RIC regimen. Pts were transplanted in 1.CR
(n = 123), 2.CR (n = 51) or more progressive disease stages (n = 77) from
HLA-identical sibling donors (n = 60) or HLA-identical unrelated donors
(URD) (n = 126) or mismatched unrelated donors (n = 65). Only pts surviving day 60 after transplantation were included in the study for estimation of relapse incidence (CIR) or overall survival (OS).
Results: HCMV status of recipients (R) or donors (D) were in 29% R-/D-,
12% R-/D+; 28% D+/R- and 31% R+/D+. Pts with a documented HCMV-R had a CIR at 4-year after transplant of only 30% as compared to
47% in patients without a HCMV-R (p = 0.016). Estimates for 4-year OS
were in favor for patients with HCMV-R (61% for patients with HCMV-R
versus only 48% for patients without HCMV-R), but this did not achieve
statistical significance. Non-relapse mortality was greater in pts with
HCMV reactivation (23% versus 12%, n.s.) A substantial and independent reduction of relapse risk associated with early HCMV replication was
confirmed by multivariate analysis including competitive factors as unfavorable cytogenetics according to ELN, advanced disease stages of AML,
HLA-identical donor versus mismatched donor, sibling versus unrelated
donor, presence of acute GVHD grades II-IV, chronic GVHD, and HCMV-R [(hazard ratio: 0.61, 95%-CL: 0.38–0.98, p < 0.042) for occurrence
of HCMV-R].
In conclusion the result of this prospective non-interventional study confirms an independent advantageous effect of early HCMV replication on
the leukemic relapse risk in patients with AML after alloSCT.
Disclosure: No conflict of interest disclosed.
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Impact of donor-recipient HLA-disparity on outcome of
allogeneic stem cell transplantation for AML and MDS: a
retrospective German-stem-cell-transplant-registry (DRST)
study of the German working group for blood and marrow
transplantation (DAG-KBT e.V.)

HLA haploidentical allografting using post transplantation
cyclophosphamide in high-risk and advanced MDS and AML
patients aged over 50 years: feasibility and outcome

Bethge W.A.1, Beelen D.2, Bornhaeuser M.3, Stelljes M.4, Zabelina T.5,
Finke J.6, Kobbe G.7, Wolff D.8, Wagner E.-M.9, Christopeit M.5, Schmid C.10,
Ottinger H.2, Gorth C.4, Faul C.1, Bertz H.6, Rachlis E.7, Wolschke C.5,
Schetelig J.3, Horn P.11, Mueller C.12, Mytilineos J.13, Fleischhauer K.14,
Kroeger N.5, Ayuk F.5
Medical Center University of Tübingen, Hematology & Oncology, Tübingen,
Germany, 2University Hospital Essen, Clinic for Bone Marrow Transplantation,
Essen, Germany, 3University Hospital Dresden, Medical Center I, Dresden,
Germany, 4University Hospital Muenster, Medical Center A, Muenster, Germany,
5
University Hospital Hamburg Medical Center, Department of Stem Cell
Transplantation, Hamburg, Germany, 6University Hospital Freiburg, Medical
Center I, Freiburg, Germany, 7University Hospital Duesseldorf, Medical Center,
Duesseldorf, Germany, 8University Hospital Regensburg, Medical Center,
Regensburg, Germany, 9University Hospital Mainz, Medical Center, Mainz,
Germany, 10Medical Center Hospital Augsburg, Augsburg, Germany, 11University
Hospital Essen, Institute for Transfusion Medicine, Essen, Germany, 12ZKRD
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gGmbH, Ulm, Germany, 13University Hospital Ulm, Institute for Transplantation
Immunology, Ulm, Germany, 14University Hospital Essen, Institute for Cellular
Therapy, Essen, Germany
1

Introduction: Donor-recipient HLA-disparity (HLA-Mismatch (MM))
has been associated with poorer outcome of unrelated donor (URD) hematopoietic stem cell transplantation (HSCT). Recent developments in
allogeneic HSCT such as reduced intensity conditioning (RIC), HSCT of
older and more comorbid patients, broader use of peripheral blood stem
cells (PBSC) and in vivo T-cell depletion and improvement in supportive care all have impact on patient outcome. The aim of this study was
to evaluate the impact of HLA-disparity between patient and donor on
transplant-related factors in a large and recent patient cohort in Germany.
Methods: We retrospectively analyzed 3.215 allogeneic HSCT performed
for AML (n = 2.648) or MDS (n = 567) in 2005–2013 as recorded in the
DRST database. Donors were matched related (MRD; n = 872), 10/10
matched URD (n = 1.553) or 9/10 MM-URD (n = 620) or ≤8/10 MMURD (n = 170). High-resolution typing for HLA-A, -B, -C, -DRB1 and
-DQB1 was available for all URDs. 97% of recipients of HLA-MM grafts
received in vivo T-cell depletion. 51% of patients received RIC, 95.7% of
the transplants were PBSC grafts.
Results: Kaplan Meier estimates for 3-year overall survival (OS) were similar after HSCT from MRD or 10/10 matched URD (55% vs 53%, p = 0.26).
3-year OS decreased with increasing HLA-A, -B, -C, -DRB1-MM, with
45% (p < 0.001), 35% (p < 0.001) and 29% (p = 0.005) for 9/10, 8/10 and
<8/10 MM-URD respectively, but not for HLA-DQB1-MM or those involving C*03:03 vs C*03:04. Compared to MRD, HSCTs from URDs were
associated with higher non-relapse mortality (NRM; 16.9%, 24.1%, 28.9%
and 37.4% for MRD, 10/10, 9/10 and ≤8/10 MM-URD, respectively, p <
0.001) but lower relapse incidence (RI; 30.9%, 24.7%, 28.3 and 25.5% for
MRD, 10/10, 9/10 and ≤8/10 MM-URD, respectively, p < 0.001).
Multivariate Cox-regression models showed that HLA-MM was an independent risk factor for overall mortality and NRM, along with patient
and donor age, CMV status, diagnosis and disease status. In vivo T-cell
depletion did not abrogate the negative impact of increasing HLA-disparity. However, the association between single HLA-MM and increased
mortality was confined to patients with standard risk but not advanced
risk disease.
Conclusions: Our results confirm the role of HLA-MM as independent
risk factor in allogeneic HSCT for AML and MDS also in the modern
era of transplantation, and support current practice to use MRD or 10/10
matched URD with similar HSCT indication for these patients.
Disclosure: No conflict of interest disclosed.
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Fraccaroli A., Prevalsek D., Häbe S., Schulz C., Roiss M., Bücklein V., Lippl S.,
Herold T., Stemmler H.-J., Spiekermann K., Ledderose G., Hiddemann W.,
Tischer J.
Klinikum der Universität München - Campus Grosshadern, Medizinische Klinik
und Poliklinik III, München, Germany

Introduction: Haploidentical hematopoietic stem cell transplantation
(haplo-HSCT) using T-cell-replete (TCR) grafts and post-transplantation
cyclophosphamide (PTCY) provides a curative approach for patients (pts)
with high-risk (HR) MDS/AML lacking a HLA-matched donor. In adults
haplo-HSCT using PTCY as GvHD prophylaxis seems to be safe with low
treatment related mortality (TRM). However, few data are available for
older pts with advanced disease.
Methods: We retrospectively analyzed the outcome of 49 pts (MDS n = 5;
AML n = 44) age 50–74 years (median: 60 y), who underwent TCR haplo-HSCT with PTCY at our institution between Jan 2009 and Nov 2016.
Disease was active in 42 pts; 7 had achieved CR. 12 pts failed previous
allo-HSCT. Pre-transplantation risk factors were scored using the hematopoietic cell transplantation-specific comorbidity index (HCT-CI)
which was ≥3 in 19 pts (median = 2, range 0–8). A sequential therapeutic
concept using either FLAMSA (n = 28) or clofarabine (n = 18) as cytoreduction was used prior to reduced intensity conditioning (RIC) in all but
3 pts. RIC consisted of fludarabine/CY combined either with melphalan
(n = 32), 4 Gy TBI (n = 12) or others (n = 5). Post-grafting immunosuppression included CY, tacrolimus and MMF. 57% received a bone marrow
graft.
Results: 1 graft rejection occurred. Neutrophil and platelet engraftment
was achieved in 95% and 77% of the pts at a median of 19 (13–89) and
33 (11–103) days. Acute GvHD grade I-III occurred in 29% of the pts;
no grade IV aGvHD was observed. Chronic GvHD presented in 41%, assessed as mild to moderate in 15 pts. 2 pts developed severe cGvHD; no
GvHD related death was observed. CMV reactivated in 22/36 pts at risk.
No EBV reactivation/PTLD occurred. 1-y CI of TRM was 29%. 12/49 pts
relapsed, 3 within the first 100 days after haplo-HSCT. At a median follow up of 27 months (range 4–74) 1- and 2-y overall survival (OS) was
55/46%, respectively. Stratified by age, 1- and 2-y OS was 65/42% in pts
< 60 y and 47/47% in pts ≥60 y (p = 0.77/p = 0.79). 1- and 2-y progression-free survival (PFS) was 50/45%, respectively. Stratified by age estimated 1-and 2-y PFS was 53/41% in pts < 60 y and 47/47% in the elderly
(p = 0.84/p = 0.89).
Conclusion: Haplo-HSCT using PTCY in HR MDS/AML pts >50 years is
safe and well tolerated resulting in acceptable TRM. A remarkable survival
outcome can be achieved in older, frail AML/MDS pts with significant
comorbidities
Disclosure: No conflict of interest disclosed.
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Colonization and infection with multidrug-resistant
organisms (MDRO) in allogeneic hematopoietic cell
transplantation – Dismal outcome of patients with persistence
of MDRO-colonization
Heidenreich D.1, Kreil S.1, Becker K.-P.2, Miethke T.2, Hofmann W.-K.1,
Klein S.A.1
Universitätsmedizin Mannheim, III.Medizinische Klinik, Mannheim, Germany,
Universitätsmedizin Mannheim, Institut für Medizinische Mikrobiologie und
Hygiene, Mannheim, Germany
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Introduction: Multidrug-resistant organisms (MDRO) are an emerging
challenge in allogeneic hematopoietic cell transplantation (HCT). The
study was intended to systematically analyse the impact of MDRO-carriage in HCT.
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Methods: 121 consecutive patients who received the 1st allogeneic HCT
from 2010 to 2015 at our institution were included. Patients received a
comprehensive MDRO screening before conditioning (swabs from nose,
throat, axilla, urethra, anus, stool- and urine samples) as well as surveillance cultures after HCT. In MDRO+ patients stool specimen were taken
until MDRO were non-detectable in 3 independent specimens. Gramneg.
bacteria were categorized as 4MRGN (resistant to cephalosporins, piperacillin, quinolones, carbapenems) or as 3MRGN (resistant to 3 of these 4
antimicrobials).
Results: 33 patients (27%) were colonized by at least 1 MDRO at any
time point until day +100. The 33 MDRO+ patients were colonized by
43 MDRO: 3MRGN E. coli or Klebsiella (17), 4MRGN (9) or 3MRGN
(3) Pseudomonas aeruginosa, Stenotrophomonas maltophilia (1), 3MRGN
Citrobacter freundii (1), 3MRGN Acinetobacter baumanii (1), 4MRGN
Enterobacter cloacae (2), VRE (8) and MRSA (1). 12 of these 33 patients
(36%) developed an infection with MDRO: 4 patients died MDRO related. Day 100 [2-year] NRM and OS of MDRO pos. vs neg. patients were
essentially the same. NRM: 15 [21] vs 15% [24%]. 2-year OS: 60 vs 55% for
MDRO+ vs MDRO- patients. Out of the 33 MDRO+ patients 21 cleared
the MDRO. On day +100 36% of patients had cleared the MDRO. Median time to non-detectability of the MDRO was 6 months. In 12 patients,
the MDRO was not cleared. There was a significant (p < 0.0001) survival
difference between patients who cleared the MDRO vs those with persistence. Whereas 17 of 21 (81%) patients who cleared the MDRO survived,
only 2 of 12 patients with MDRO persistence stayed alive. Day 100 NRM
was 4 vs 42% (p = 0.001). To exclude the bias of early death a day +28
landmark analysis was performed: There was still a significant (p = 0.002)
survival difference between patients with MDRO-clearance and -persistence. Whereas 11 of 15 (73%) patients who cleared the MDRO survived,
only 1 of 7 patients with MDRO-persistence stayed alive.
Conclusions: Colonization by MDRO had no negative impact on the outcome in our cohort. However, the outcome of patients with MDRO-persistence is dismal. To increase the probability to clear the MDRO the use
of antibiotics in MDRO+ patients should be reviewed critically.

ease progression were assessed by iFISH, 28 of these also by aCGH, whole
exome-, and RNA-sequencing. Serum/urine samples (n = 5582) allowed
modelling of plasma cell accumulation.
Results: Upfront tumor mass, plasma cell accumulation rate and molecular characteristics, including alterations in gene expression and presence
of chromosomal aberrations, i.e. t(4;14), deletions of 13q14, 17p13, 8p21,
1q21 gains, and hyperdiploidy, drive and predict progression of AMM. But
for hyperdiploidy, the same factors drive progression from symptomatic
to relapsed myeloma. This means that the mechanisms driving AMM progression to symptomatic myeloma are (at least in part) the same driving
progression under treatment. Molecularly, all chromosomal aberrations,
most transcriptomic changes, and most frequent mutations detected in
symptomatic myeloma including NRAS, KRAS, DIS3, HIST1H1E are already present in AMM. In paired AMM/MM samples, 81% show a stable
clonal pattern, 19% the de novo appearance of expressed clones, including
KRAS or FAM46C. No significant transcriptomic differences are found by
RNA-sequencing. (Sub-)Clonal complexity with 4–5 discernable clusters
of 103–363 single nucleotide variants (SNVs) with an allele frequency of
≥10% remains fairly constant during progression with most being detectable in both AMM and MM, incompatible with clonal outgrowth to any
reason in these patients.
Conclusions: Progression of AMM is driven and can be well predicted by
factors being present upfront, i.e. tumor mass, accumulation rate, and the
set of molecular alterations. Progression is in the vast majority of patients
not driven by de novo acquired clonal alterations. This is proven in our
set of paired samples on the level of chromosomal numeric/structural alterations (as per iFISH and aCGH), expressed clonal SNVs (as per whole
exome- and RNA-sequencing), and remaining subclonal complexity.
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Introduction: Asymptomatic multiple myeloma (AMM) evolves from
monoclonal gammopathy of unknown significance and progresses to
symptomatic myeloma (MM) characterized by end-organ damage. Here
we address the determinants of progression, their molecular background,
and whether they are present upfront or evolve de novo in a multistep
process on the background of an ongoing genetic instability.
Methods: CD138-purified plasma cell samples of 2065 patients with AMM
and MM were investigated by iFISH (n = 432/1633), 889 (n = 259/630)
by gene expression profiling. Sixty-five paired samples at AMM and dis-
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The IKZF1-IRF4 axis regulates macrophage polarization and
macrophage-mediated anti-tumor immunity
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In addition to antimicrobial activity, macrophages regulate tissue development and repair. In terms of neoplastic growth, tumor-associated
macrophages (TAMs) are even considered pro-tumorigenic based on
their angiogenic and T-cell suppressive properties. In multiple myeloma
(MM) macrophages represent an abundant component of the stromal
cell compartment and are believed to support proliferation, survival, and
drug resistance of MM cells. Those pro-tumorigenic functions are partly
instructed by T-helper (TH)-2 cytokines such as IL-4 and IL-10, which
skew TAM differentiation towards an alternatively activated, or so-called
M2-like, phenotype. In contrast, M1 macrophages generally considered
as potent effectors in response to microbial products or interferon-γ are
characterized by superior antigen-presentation, abundant production of
pro-inflammatory cytokines such as interleukin-12 (IL-12), and consequently, promote a polarized type I immune response against infections
as well as malignant cells. Transcriptional regulation is a key determinant
for macrophage polarization. The Ikaros (IKZF1) transcription factor
is critical for lymphoid development and is found in all hematopoietic
progenitors as well as in T-, B-, NK-cells and macrophages. Interestingly,
IKZF1 is overexpressed in MM-cells and selectively degraded by lenalid-
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omide, which is approved in MM therapy. The potential role of IKZF1 in
modulating macrophage polarization has not been elucidated yet.
Here, we show that IKZF1expression is found highly elevated in M2-like
macrophages and in MM TAMs. IKZF1 deletion in human macrophages
by small interfering RNA (siRNA) or by lenalidomide yields an upregulation of M1-specific cytokines, chemokines, and costimulatory molecules
and leads to a potent TH1-TH17 response. In fact, lenalidomide-pretreated
macrophages display strong tumoricidal effects when co-cultured with
MM cell lines as opposed to their untreated counterparts promoting MM
proliferation and viability. Utilizing immunoprecipitation-sequencing
we reveal that IKZF1 governs IRF4 and IRF5 expression in human macrophages. Recent studies demonstrate that IRF4 controls M2 macrophage
polarization, while IRF5 regulates the M1 phenotype respectively. We
could show that a lenalidomid-mediated M1-phenotype induction is efficiently abrogated by IRF4 overexpression or IRF5 silencing.
Overall, these findings unravel a novel role for IKZF1 in orchestrating
macrophage polarization via the IRF4/IRF5 pathway.
Disclosure: Heiko Bruns: Expert Testimony: Celgene
Andreas Mackensen: No conflict of interest disclosed.
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A systematic CRISPR/Cas9-based screening approach for
components of the ubiquitin signaling network involved in
the pathophysiology of multiple myeloma and bortezomib
resistance
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Introduction: Multiple myeloma is characterized by high response rates
to proteasome inhibitors such as bortezomib. This implicates an important role for aberrant functions of the ubiquitin proteasome system (UPS)
in the pathophysiology and maintenance of multiple myeloma. Within the
UPS, ubiquitin ligases of the F-Box family (app. 70 individual members)
as well as their counterplayers, the deubiquitylases (DUBs) (app. 80), are
critical components that regulate a multitude of tumor-relevant cellular
processes such as the cell cycle, programmed cell death, autophagy, metabolism and immune responses.
Methods: Pooled CRISPR/Cas9 based genetic screens were performed
to identify multiple myeloma (MM) relevant members of F-box proteins
and DUBs. Two separate libraries composed of three gRNAs per gene as
well as non-targeting and control gRNAs targeting essential genes were
generated. Cells were let untreated or treated with bortezomib. Genomic DNA from day0 and day14 was isolated and PCR amplified templates
were analyzed by NGS. Knockout of hits were proofed by western blotting
and biological effects were confirmed by shRNA-mediated knockdown.
Proteome-wide mass spectrometry screens were performed to identify
potential substrates of orphan hits. Binding was confirmed by immunoprecipitation experiments. Experiments were carried out in different MM
cell lines and HEK 293T cells.
Results: In search for orphan genes of human F-box proteins and DUBs
involved in myelomagenesis and bortezomib resistance, we performed
a pooled CRISPR/Cas9 screen in MM cells. We considered candidates
which only scored under bortezomib treatment to contribute to the anti-tumor activity of proteasome inhibitors and candidates scoring under both conditions to promote and maintain MM. All positive control
gRNAs as well as F-box proteins or DUBs which are known to have a
pro-proliferative effect scored. Moreover, we found hits that have not been
linked to a specific substrate or biological activity. Among these, we identified the orphan DUB OTUD6B as a promising oncogenic candidate in
MM. We validated that shRNA-mediated knockdown of OTUD6B has an
anti-proliferative effect in different MM cell lines. Furthermore, by performing unbiased proteomic screens, we identified potential substrates of
OTUD6B.
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Conclusion: We performed CRISPR/Cas9 based genetic screens in multiple myeloma cells and identified OTUD6B as a potential new oncogene
in multiple myeloma.
Disclosure: No conflict of interest disclosed.
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Evaluation of hemodilution influence on bone marrow
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myeloma patients via assessing mast cell abundance
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MRD assessment by Next Generation Flow Cytometry (NGF) has been
shown to be a strong predictor for progression free survival in multiple
myeloma (MM) patients. However, hemodilution (HD) can artificially decrease measured MRD levels in the bone marrow (BM) sample.
Mast cells (MC) are tissue-resident cells which are not found in peripheral
blood under physiological conditions. As the percentage of MCs ranges
at levels of 0.002–0.03% of all nucleated cells in a normal BM analyzed by
NGF, this parameter is suggested to be a very suitable marker for detection
of BM HD.
The aim of the study was to evaluate BM HD by assessing MC populations
during MRD analysis in MM patients.
Methods: We investigated post-induction therapy samples from 318 patients being treated within the DSMM XIV phase 3 trial. MM MRD was
analyzed using an optimized 2-tube 8-color antibody panel and a bulk-lysis procedure for acquisition of ≥107 cells/sample according to the NGF
EuroFlow MM MRD protocol (Flores-Montero et al, Leukemia 2017). A
median of 4,300,000 cells was analyzed per sample. The lower limit of detection was set as 30 events in all nucleated cells, leading to a median sensitivity of 6×10–6. MCs were identified as: CD117++/CD45(+)/CD138-/
CD38-/CD19-. HD was defined as a mast cell count below 0.002%. Data
analysis was performed with Infinicyte™ software.
Results: 240/318 patients (76%) were MRD positive with a median level
of 0.015% (0.0005–23.59%). 78/318 patients (24%) achieved MRD negativity. In 82% of all samples, expected MC count was obtained, while 18%
showed MC levels below 0.002%.
In the first group, we found 79% MRD positive samples and 21% MRD
negative.
The group with low MC count had 58% MRD positive cases and 42%
MRD negative, showing a two-fold higher MRD negative rate (p < 0.001).
MRD positive samples in the group with low MC count showed a tendency towards lower MRD levels compared to the MRD positive samples
with normal MC counts, but the difference was not statistically significant
(p = 0.1088).
Conclusions: Although BM MRD assessment in MM patients is a very
useful tool for prognostication, HD of BM samples appears to be a common phenomenon being detected in 18% of analyzed samples in our cohort. Compared to non-diluted samples, percentage of MRD negativity
in these was twice as high, pointing to a significant effect of HD on MRD
detection. However, NGF is capable to identify this HD, allowing a quality
control that is not possible using molecular MRD techniques.
Disclosure: No conflict of interest disclosed.
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Ral contributes to multiple myeloma cell survival and is
independent of oncogenic RAS
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Introduction: Oncogenic RAS ranks among the most frequent genetic
lesions in multiple myeloma (MM) and is found in up to half of the cases. Because pharmacological inhibition of RAS is currently impossible,
downstream effectors and RAS-associated pathways are being tested as
surrogate targets. The small GTPase Ral is a putative downstream effector
of RAS and is known to influence transformation and cell survival in AML
and CML. We sought to test its function in MM using shRNA-mediated
knockdown of the two Ral isoforms, RalA and RalB. Our data demonstrate that Ral mediates MM cell survival and delineates a distinct pathway independent from oncogenic RAS.
Methods: Ral expression levels were analyzed in 24 bone marrow trephines from MM patients and 10 primary MM samples by IHC and
Western blotting, respectively. Two specific shRNA expression vectors
targeting either RalA or RalB were generated to abrogate Ral function
in MM cell lines. Cell viability after Ral knockdown was determined by
flow cytometry-based apoptosis assay and the effects on MEK/MAPK and
PI3K/Akt signaling were examined by Western analysis. Moreover, Ral
pulldown assays were performed to investigate the link between activated
Ral and oncogenic RAS. Finally, RNA sequencing data were generated to
analyze RAS versus Ral gene expression profiles.
Results: RalA shows consistently strong expression levels in primary MM
cells and MM cell lines whereas RalB is expressed more heterogeneously compared to MGUS or normal plasma cells. Knockdown of RalA or
RalB significantly induced apoptosis in L-363 (25% or 40% cell survival, respectively) and MM.1S cells (32% or 52% cell survival, respectively). Phospho-Akt and phospho-ERK1/2 levels were not affected by Ral
depletion. Interestingly, presence of oncogenic RAS had no influence on
Ral activation in pulldown assays. RNA sequencing analyses after RAS or
Ral knockdown revealed differential expression of 1473 KRAS-regulated
genes versus 771 RalA-regulated genes, with an overlapping fraction of
only 235 genes. This underscores the notion that both targets serve different signaling pathways.
Conclusion: Our data indicate that Ral GTPases serve as promising therapeutic targets in MM and represent a distinct signaling pathway, which
is independent of oncogenic RAS. Therefore, development of suitable Ral
inhibitors is warranted for clinical translation.
Disclosure: No conflict of interest disclosed.
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Overexpression of miR-21 involved in plasma cell myelomaassociated angiogenesis
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Gene expression of miR-21 was quantified by SYBR green real-time fluorescent quantitative PCR. Further tube formation of HUVECs and VEGF
secretion was measured in miR-21 mimic or inhibitor transfected human
plasma cell myeloma cell lines H929 and RPMI-8226.
Results: The expression level of miR-21 was significantly increased
(2.7 ± 0.55 versus 0.78 ± 0.22; p < 0.01) in PBMCs of PCM patients compared with healthy controls. Further, serum VEGF levels were increased in
PCM patients (477 ± 145 pg/ml versus 178 ± 78 pg/ml in normal controls;
p < 0.01). After auto-HSCT, the expression level of miR-21 was significantly different in responders compared to non-responders. Responders
had a lower expression of miR-21 compared to non-responders. Further,
serum VEGF levels decreased in responders to auto-HSCT compared to
non-responders.VEGF expression was increased in the supernatant from
miR-21 mimic transfected human PCM cell lines H929 and RPMI-8226
compared with the negative control, while VEGF was decreased in the
miR-21 inhibitor transfected cell lines. The angiogenic ability of HUVECs
was increased under pretreatment with the supernatant from H929 and
RPMI-8226 cells transfected with miR-21 mimic compared with negative
controls and decreased when pretreated with miR-21 inhibitor transfected
cells Figure 1 (Fig. 1).

Fig. 1.

Conclusion: This study demonstrated that miR-21 was upregulated in
PCM patients. Responders to auto-HSCT had a decrease of miR-21 expression and VEGF levels. Further, miR-21 regulated angiogenesis. Therefore miR-21 may be a potential therapeutic approach in PCM.
Disclosure: No conflict of interest disclosed.
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Introduction: Angiogenesis plays an important role in the pathophysiology of hematological malignancies including plasma cell myeloma (PCM).
MicroRNA-21 (miR-21) is overexpressed and displays oncogenic activity
in cancers.
Methods: VEGF serum levels and miR-21 in PBMCs was measured in
93 patients with PCM directly before melphalan 200 mg/m2 followed by
autologous hematopoietic stem cell transplantation (auto-HSCT) and 2
months after HSCT; and 35 healthy controls. The study population was
divided into two groups after therapy: responders^´ and non-responders.

Acute promyelocytic leukemia
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Acute promyelocytic leukemia (APL) accounts for 5–10% of cases of acute
myeloid leukemia (AML). It can be differentiated from all other forms of
AML by the characteristic morphology (AML M3/M3v) and by the presence of the translocation t(15;17), which leads to the fusion gene PML/
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RARA. In more than 50% of cases, APL is characterized by associated
coagulation disturbances.
In the last decades, acute APL has changed from the most dangerous to
the best curable type of AML. With conventional therapy consisting of alltrans retinoic acid (ATRA) and anthracyclines (with or without cytosine
arabinoside) approximately 80% of APL patients included in clinical trials
can be cured. In two recent randomized studies comparing conventional
therapy with ATRA plus arsenic trioxide (ATO) in low and intermediate
risk APL, the chemotherapy-free approach proved superior, mainly due
to a reduction of the relapse rate, and was associated with a lower toxicity. The possible benefit of ATO plus ATRA in high risk APL is presently
investigated in a recently started randomized European study (APOLLO
Study).
Despite stepwise optimization of the antileukemic efficacy of the APL
therapy, there are still major challenges for further improvement. One
prominent problem is the high risk of death in the early phase of the disease, in particular from fatal hemorrhage. In the last years, registry data
of larger cohorts of APL patients were reported. These data reflect the
outcome of the whole APL population and do not exclude patients not
qualifying for clinical studies. These registries show high early death (ED)
rates of more than 20%, which did not change during the last decades.
Important factors with negative influence on the ED rate are older age and
high white blood cell count. Another challenge is the optimal management of the individual patient in first or later relapse of APL, as cure may
still be possible after relapse. ATO-based salvage therapy for re-induction
of remission is the treatment of choice after frontline therapy with ATRA
and chemotherapy. Even after frontline therapy with ATO, the drug may
still re-induce remission. Current data suggest autologous or allogeneic
stem cell transplantation after salvage therapy with ATO in dependence
on the individual risk profile. Patients not qualifying for transplantation
probably benefit from prolonged application of ATO. Patients with secondary APL should be treated with curative intention like de novo APL.
Disclosure: Eva Lengfelder: Employment or Leadership Position: Wissenschftliche
Mitarbeiterin Universitätsmedizin Mannheim; Financing of Scientific Research:
Vortragshonorare und Advisory Board TEVA, Novartis; Other Financial Relationships: Advisory Board TEVA, Novartis
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Treatment with tyrosine kinase inhibitors: how to improve
long term tolerability without compromising efficacy?
Hochhaus A.
Universitätsklinikum Jena, Hämatologie/Onkologie, Jena, Germany

Most reports on treatment of chronic myeloid leukemia (CML) with tyrosine kinase inhibitors (TKIs) focus on the velocity and degree of molecular
response and outcome. However, awareness of potential adverse events is
increasingly important as long term therapy is required in most patients,
multiple TKIs are available and their dosage can be safely adjusted within
a certain range. Compared to imatinib, 2nd generation TKIs achieve faster
and deeper responses. In case of nilotinib 1st line, a dose of 300 mg twice
daily was associated with better tolerability than 400 mg twice daily with
regard to acute adverse effects and cardiovascular events. Dasatinib is associated with pleural effusions and cytopenias requiring dose reductions
or treatment interruptions. In a pilot study a dasatinib weekend holiday
allowed safe toxicity management without impairing efficacy based on the
short half life of the drug. The weekend holiday may improve patients’
drug adherence. A prospective randomized trial testing dasatinib 5 days/
week is ongoing (DasaHIT; Dasatinib Holidays for Improved Tolerability, NCT02890784). In case of the 3rd generation inhibitor ponatinib, the
initial dose of 45 mg/d was associated with a high rate of arterial and venous thrombotic events and a dose reduction has been proposed and is
being evaluated. Most recently, 1st line therapy with bosutinib with an
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optimized dose of 400 mg/d resulted in an advantage over imatinib with
regard to cytogenetic and molecular responses. For 2nd line therapy, a
study testing an individual bosutinib dose adaptation according to tolerability (Bosutinib Dose Optimization, BODO) is ongoing in Germany.
The evolution of the disease, in particular, the clonal selection of BCRABL1 mutated cells, demands an optimal inhibitory power of the TKI.
Thus, in case of treatment after resistance, side effects might be tolerated
and managed with individual measures to achieve best responses. In 1st
line use, dose should be adapted to reduce or avoid side effects by keeping
the best efficacy.
In summary, awareness of adverse event profil enables selection of the best
TKI. Knowledge of potential adverse events guide correct follow up to
uncover such events early. Treatment of adverse events increases quality
of life, improves adherance and therefore improves efficacy and outcome.
The attention to possible pharmacological interactions may reduce toxicity and increase efficacy.
Disclosure: Andreas Hochhaus: Expert Testimony: Novartis, BMS, Ariad, Incyte,
Pfizer
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CML: prediction and treatment of advanced phases of chronic
myeloid leukemia
Petzer A.L.
Ordensklinikum Linz BHS - EKH, Interne I: Hämatologie und Internistische
Onkologie, Linz, Austria

The vast majority of patients diagnosed with chronic myeloid leukemia
(CML) in 2017 are in chronic phase and have a life expectancy similar to
the general population. Fortunately, only very few patients present with
accelerated phase (AP) or blast crisis (BC) at diagnosis while other patients
develop AP or BC with advances of the disease while on treatment. In AP,
treatment initiation with a tyrosine kinase inhibitory (TKI) or a change
in TKI in case of failure of the initially used TKI is a valid and promising
option. Mutational analysis should be performed in all CML patients with
advanced disease prior to initiation of or change in TKI therapy. Allogeneic stem cell transplantation (allo-SCTx) should be considered based on
TKI response both, in the case of newly diagnosed CML and even stronger in the case of disease progression to AP while on TKI therapy, because
these patients have a poor prognosis. In case of BC, patients should also
be offered an allo-SCTx whenever possible. TKI pretreatment is a valid
option for «bridging» to transplant. In case of lymphoid blast crisis, the
addition of steroids and intrathecal neuroprophylaxis is recommended.
Maintenance TKI therapy after transplantation has been reported to be
feasible and is capable to reduce the incidence of relapses. New therapeutic options as well as negative predictors of survival in advanced stages like
pretreatment hemoglobin < 10g/dL, high blast counts, grade 3 -4 hematologic toxicity or the lack of cytogenetic response after three months on
therapy will be discussed.
Disclosure: Andreas Petzer: Advisory Role: Advisory Board Novartis, BMS, Pfizer,
ARIAD; Financing of Scientific Research: Novartis, BMS, Pfizer, ARIAD; Expert
Testimony: Novartis
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From geriatric assessment to geriatric intervention
Wedding U.
Universitätsklinikum Jena, Klinik für Innere Medizin II, Palliativmedizin, Jena,
Germany

In Geriatric Medicine a geriatric assessment serves as a diagnostic tool
to identify areas of resources and deficits of the patient and to plan interventions based on the recognized deficits with the aim either to regain
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the resource or to compensate. Many studies analyzing the use of geriatric assessment in the care for older adults with cancer, mainly Focus on
the prognostic importance of geriatric assessment for the prediction of
survival, toxicity of treatment, stratification of treatment or the affection
of quality of life. Only very few studies analyzed geriatric interventions
based on geriatric assessment either to improve survival or quality of life
or to decrease treatment toxicity. Geriatric interventions can be integrated
in cancer care after oncological interventions, i.e. classical rehabilitation,
or prior to oncological care, i.e. pre-habilitation, or in parallel. The type
of interventions should be based on the aggressiveness of cancer and the
types of deficits detected.
Disclosure: Ulric Wedding: Employment or Leadership Position: UKJ; Stock
Ownership: Bayer, Glaxo; Financing of Scientific Research: diverse
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Oral anticancer therapy for elderly patients
Dartsch D.C.
CaP Campus Pharmazie GmbH, Hamburg, Germany

Anticancer therapy for elderly patients is challenging for us health care
professionals: How fit is the patient? How much therapy will be tolerable?
Which co-morbidities and what concomitant drugs must be considered to
plan chemotherapy? Oral anticancer therapy, too, raises questions: How
does the patient take the drugs? Is he able and willing to stick to the directions for use? How does the patient handle adverse events that might be
caused by the anticancer therapy?
Thus, if both aspects coincide, it is essential that health care professionals apply their knowledge of common comorbidities and medications of
cancer patients, of factors influencing adherence as well as of pharmacokinetics and interactions of oral anticancer drugs, to the optimisation of
chemotherapy. Moreover, it is important to repeatedly educate the patient
in an adequate manner about handling the medication to achieve a safe
and effective anticancer therapy.
Among the most relevant co-morbidities of elderly cancer patients are
cardiovascular and renal diseases, diabetes and pain. They come with
some typical medications like antihypertensives, lipid-lowering or antithrombotic drugs, diuretics or analgesics. Interactions between these
and oral anticancer drugs need to be first evaluated in terms of their clinical relevance and then managed appropriately. Renal disease can call for a
dose adjustment if the drug has a high renal clearance. A typical feature of
advanced age is the decrease of functional reserve and ability of the organism to maintain homeostasis. Therefore, variations e.g. in renal function,
fluid status and performance status must be anticipated as they may warrant therapy adjustment. To be adherent, the patient must be convinced
that his anticancer therapy will do more good than harm, he must be confident that he can effectively manage his therapy and he needs instructions
about when to take the medication. It is mandatory that he knows who to
contact in case of suspected side effects.
Overall, a joint interprofessional effort of oncologists, GPs, pharmacists
and nurses is needed to address all the aspects relevant for oral anticancer
therapy in the elderly.
Disclosure: No conflict of interest disclosed.
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Waldenström´s Macroglobulinemia – Ibrutinib as new
standard?
Buske C.
CCC Ulm, Universitätsklinik, Ulm, Germany

In the recent years much progress has been made in the understanding
of the biology of Waldenström´s Macroglobulinemia (WM). Thus, it has
been shown that among others WM is characterized by two highly recurrent activating mutations, hitting the MYD88 and the CXCR4 gene.
These two genes activate signalling pathways which also involve the Bruton Tyrosine Kinase (BTK), forming a rationale to test the efficacy of
the BTK inhibitor ibrutinib in this disease. In the pivotal phase II trial it
was demonstrated that ibrutinib has high activity in relapsed/refractory
WM with overall response rates of around 90% and major response rates
around 70%, characterizing ibrutinib as the most potent single chemofree
agent in this disease. However, ibrutinib has disadvantages as it has to be
given as perment treatment. Furthermore, it was shown that it has less activity in patients with mutated CXCR4 or in patients carrying the wildtype
MYD88 and CXCR4 gene. The key question, which has to be discussed,
is where to place best ibrutinib in our treatment algorithm in the first line
und relapsed setting in this rare lymphoma subtype.
Disclosure: No conflict of interest disclosed.
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Cancer vaccination: present state
Rammensee H.-G.
IFIZ, Universität Tübingen, Abt. Immunologie, Tübingen, Germany

Introduction: All therapeutic cancer vaccination trials reaching phase 3
until very recently were either complete failures or showed only marginal
benefit. In contrast, there is a large number of phase II or earlier clinical
trials, and case reports, reporting therapeutic vaccination with tumor antigens, viral, mutated, tumor-associated or tissue-specific, leading to antigen specific T cell responses associated with clinical benefit, especially
when efficient adjuvants had been used. Since analysis of T cell responses
of melanoma patients responding to checkpoint inhibition indicated neoantigens as targets of such therapeutically effective T cells, efforts are now
concentrating on developing vaccination strategies against such antigens.
Methods: Taking into account several published and unpublished sources
analyzing the physical presence of neoantigens on tumors, it can be estimated that only between 0.1 and 1 percent of exome mutations can be
detected as neoantigens. However, tumors regularly present non-mutated
tumor associated peptides with highly tumor specific expression which
also can be useful for vaccination. For both categories, the approach needs
to be personalized with few exceptions, since both mutated as well as
non-mutated tumor specific HLA ligands are different in every patient.
Results: Analyzing the entire detectable landscape of HLA ligands on tumor samples, consisting of 1000 through 5000 non-mutated peptides per
sample, we do find dozens to hundreds of peptides in germline sequence
with apparently tumor specific expression, based on the absence of these
peptides on adjacent autologous benign tissue and absence on a large
number of normal tissue samples from all organs and tissue types available for analysis, all, of course, within the sensitivity limits of our technology, tandem mass spectrometry. The population of these tumor peptides is
highly different between patients. Many of these apparently tumor specific
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peptides are immunogenic, as tested by in vitro priming experiments with
human T cells from healthy donors.
Conclusion: We suggest that germline sequence HLA ligands with tumor
specific expression should be efficient as targets for personalized antigen
specific immunotherapy, combined with neoantigens, if one finds them.
Critical will be the use of efficient vaccine delivery, powerful adjuvants,
and combination with checkpoint inhibition or other immunomodulation.
Disclosure: Hans-Georg Rammensee: Employment or Leadership Position: Universität Tübingen; Advisory Role: immatics, CureVac; Stock Ownership: immatics,
CureVac; Honoraria: viele Patente; Financing of Scientific Research: ab und zu
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CD3/BARs: a novel bispecific format for the treatment of B-cell
lymphomas
Bewarder M.1, Thurner L.1, Preuss K.-D.2, Regitz E.2, Fadle N.2,
Pfreundschuh M.1
Universitätsklinikum des Saarlandes, Onkologie, Hämatologie, Klin.
Immunologie und Rheumatologie, Homburg, Germany, 2José Carreras Zentrum
der Universitätsklinik des Saarlandes, Homburg, Germany
1

Introduction: Autoantigens are suspected to play an important role in
the pathogenesis of different types of B cell neoplasia. Suggestive of this
hypothesis is the restricted usage of a stereotyped IgHv repertoire in CLL,
MCL and DLBCL. ARS2 was previously identified as the autoantigenic
target for the B-cell receptor of approximately 25% of DLBCLs of the ABC
type. We had recently shown that the B-cell receptor antigens can be used
to target B-cell lymphoma cells in vitro and in vivo in an approach designated as BARs (B-cell receptor antigens for reverse targeting). To test
whether BARs can substitute the B-cell binding antibody (e.g. CD19) in
T-cell engaging bispecific antibodies, we designed a bispecific CD3/BAR
product consisting of a recombinant single chain fragment (scFv) against
CD3 linked to ARS2 (CD3-ARS2). One arm of this construct engages the
T cell co-receptor CD3 of human T cells, and the other site binds to the B
cell receptor of ARS2 reactive lymphomas.
Methods: VL and VH genes of the CD3 - OKT3 hybridoma and the DNA
sequence of the 33 amino acids containing the B-cell receptor binding
epitope of ARS2 were cloned into a pcDNA 3.1 vector by standard cloning
techniques. VH and VL were linked by a glycine-serine linker, as was VL
to the ARS2 epitope resulting in VH-(Gly₄Ser₁)ⁿ-VL-(Gly₄Ser₁)ⁿ-ARS2
peptide chain. The final cloning product was transfected in HEK cells for
production of the bispecific construct. Binding capacity to lymphoma cell
lines (OCI-Ly3, U2932, HBL-1) and PBMCs was assessed by flow cytometry. Cytotoxicity was evaluated by LDH release assay.
Results: The CD3 - ARS2 bispecific construct bound to CD3 on T cells
and the B-cell receptor of ARS2 reactive lymphoma cells. CD3/ARS2 induced rapid cytotoxicity exclusively in ARS2 reactive lymphoma cell lines
at concentrations as low as 250 ng/ml with an effector - target ratio of 10:1.
Specific T-cell mediated cytotoxicity reached 40% after 4 hours. Lymphoma cell lines with BCRs of a specificity other than ARS2 were not affected.
Conclusion: The CD3/BAR construct is a novel therapeutic principle for
the treatment of B-cell lymphomas. Compared to CD3/CD19 bispecific
antibodies the CD3/BARs are exclusively cytotoxic against the malignant
clone and spare normal B-cells. This should considerably reduce the acute
toxicity of T-cell engaging bispecific constructs and circumvent long-term
B cell depletion. Experiments with bispecific constructs incorporating
other BARs than ARS2 are underway.

V407

Loss of Nr4a1 accelerates Myc-driven lymphomagenesis
and alters the composition of immune cells in the tumor
microenvironment
Fechter K.1, Wenzl K.1, Prochazka K.1, Pansy K.1, Pursche B.1, Greinix H.1,
Beham-Schmid C.2, Neumeister P.1, Deutsch A.1
Klinische Abteilung für Hämatologie, Medizinische Universität Graz, Graz,
Austria, 2Abteilung für Hämatopathologie, Medizinische Universität Graz, Graz,
Austria
1

Introduction: NR4A1 (Nur77) belongs together with NR4A2 (Nurr1) and
NR4A3 (NOR-1) to the Nur77 family of nuclear orphan receptors. Low
NR4A1 expression was shown to be associated with poor cancer specific
survival in aggressive lymphomas and ectopic expression of NR4A1 resulted in induction of apoptosis in aggressive lymphoma cells in vitro. In
this study we aimed to better dissect the role of Nr4a1 loss at the premalignant and terminal stage of lymphoma development by using a Myc-driven
mouse model of lymphomagenesis.
Methods: Kaplan Meier analysis was performed for survival and tumor
formation of EµMyc Nr4a1+/+, EµMyc Nr4a1-/- and EµMyc Nr4a1+/mice as well as for wt mice injected i.v. with tumors derived from EµMyc
Nr4a1+/+ and EµMyc Nr4a1-/- mice, respectively. For RQ-PCR, selected
tumor specimens from EµMyc mice with and without Nr4a1 loss were
used. Investigation of the role of Nr4a1 at the premalignant stage was
performed with mice of all genotypes, aged 4 weeks, by using AnnexinV
staining and cleaved-caspase3 assay on spleen and bone marrow cells.
FACS analysis was performed for the latter and for tumor cells, bone marrow and spleen isolated from injected wt mice.
Results: EµMyc Nr4a1–/– mice showed decreased survival (median 92 vs.
123 days; p < 0.037) and accelerated tumor development (median 45 vs.
107 days; p < 0.001) compared to EµMyc Nr4a1 +/+ mice. Both, survival
and tumor formation (median 101 and 66 days, respectively) gave intermediate values for heterozygous mice. Interestingly, EµMy Nr4a1-/- mice
exhibited no induction of apoptosis in all investigated B cell subpopulations at the premalignant stage compared to EµMyc Nr4a1+/+ mice. RQPCR revealed that several genes involved in immunoregulation were upregulated in EµMyc Nr4a1-/- mice. Last, EµMyc Nr4a1-/- derived tumors
engrafted faster upon i.v. injection than those without Nr4a1 loss (25 vs.
38 days; p = 0.009) and led to an altered frequency of immune cell infiltrates in the resulting lymphomas.
Conclusion: Our results clearly demonstrate the influence of Nr4a1 loss
on tumor formation and consequently survival in a Myc-driven model of
lymphomagenesis. Importantly, Nr4a1 seems to impact cell death early
in B cell development, even ahead of malignant transformation. Additionally, Nr4a1 loss leads to an altered tumor microenvironment, thereby facilitating tumor growth. Collectively, these data underpin the tumor
suppressive function of Nr4a1 in aggressive lymphomas.
Disclosure: No conflict of interest disclosed.
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A genome-wide functional in vivo transposon screen
identifies novel cancer genes involved in B-cell lymphoma
Schick M.1, Steidle S.1, Barenboim M.2,3,4, Maresch R.2,3,4, Kunz K.5,
Schneider L.6, Scherger A.1, Biederstädt A.1, Oellinger R.2,3,4, Weber J.2,3,4,
Habringer S.1,3,4, Pohl S.7, Lenz G.8, Schmitt C.7, Lenhof H.-P.6, Müller S.5,
Rad R.2,3,4, Keller U.1,3,4
Klinikum rechts der Isar der TU München, III. Medizinische Klinik, München,
Germany, 2Klinikum rechts der Isar der TU München, II. Medizinische Klinik,
München, Germany, 3Deutsches Krebsforschungszentrum, Heidelberg,
Germany, 4Deutsches Konsortium für Translationale Krebsforschung (DKTK),
Heidelberg, Germany, 5Universitätsklinikum der Goethe-Universität, Institut
für Biochemie II, Frankfurt, Germany, 6Universität des Saarlandes, Zentrum
für Bioinformatik, Saarbrücken, Germany, 7Charité - Universitätsmedizin,
Hämatologie, Onkologie und Tumorimmunologie, Berlin, Germany,
8
Universitätsklinikum Münster, Medizinische Klinik A - Hämatologie und
Onkologie, Münster, Germany
1

The piggyBac transposition system is capable of activating and suppressing
gene function by transposon insertions and therefor mimics tumor-suppressor loss or oncogene gain in mice. We combined the piggyBac transposition system with the well characterized Eµ-Myc model of Myc-driven
B-cell lymphoma. By selecting for transposon insertions that accelerated
lymphomagenesis and subsequent targeted sequencing, we identified over
100 candidate cancer genes including Slf2, Wdr82, Snrnp70, Sfrs18 and
Senp6 - previously missed by other screens and approaches like cancer
genome analysis. We show that loss or gain of these genes correlates with
poor prognosis after R-CHOP treatment in diffuse-large B cell lymphoma
(DLBCL) patients. Furthermore, genetic or epigenetic alterations of several of these genes are frequently detected in DLBCL patients.
The identified gene Senp6 encodes a SUMO isopeptidase removing the
post-translational modification SUMO from target proteins. Senp6 is a
component of the DNA damage response. We show that Senp6 is frequently deleted or epigenetically silenced in DLBCL patients. To investigate the downstream effects of Senp6 deletions we carried out CRISPR
based Senp6 knockouts in primary murine Eµ-Myc lymphoma cells and
performed proteomics and transcriptomics analyses.
In our study we identify and validate a diverse set of genetic alterations
involved in the pathogenesis of aggressive human B cell lymphoma. Additionally we suggest that Senp6 acts as a tumor suppressor and propose
a mechanism that points to Senp6 as a factor involved in DNA damage
response and treatment resistance in B-cell lymphoma.
Disclosure: No conflict of interest disclosed.
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Identification and characterisation of the lymphoma initiating
cell (LIC) population in an anaplastic large cell lymphoma
(ALCL) mouse model
Kreutmair S.1, Klingeberg C.1, Andrieux G.2, Keller A.1, Miething C.1,
Pfeifer D.1, Follo M.1, Busch H.2, Boerries M.2, Duyster J.1,3, Illert A.L.1,3

Immunophenotypic analysis confirmed T-cell origin of the lymphomas
with a heterogeneous compound of all T-cell stages with mainly CD4–/
CD8– double negative (DN) T-cells including all DN T-cell stages as well as
hematopoietic stem cells and lymphatic precursors. Staining of the T-cell
subpopulations demonstrated high NPM-ALK expression in immature
DN T-cells and undifferentiated CD4+/CD8+ double positive T-cells with
highest expression of proliferation marker Ki67 as well as the activation
marker CD30 in the DN T-cells. Interestingly, the DN lymphoma cells furthermore aberrantly expressed the T-cell receptor α/β chain, which may
allow these early T-cells to establish a systemic lymphoma.
Next we performed secondary Tx with sorted DN and T-cell subpopulations. Only mice transplanted with DN3 and DN4 lymphoma cells sickened of secondary lymphomas whereas sorted DN1, DN2, CD4+, CD8+ or
CD4+/CD8+ lymphoma cells failed to establish serial disease. Secondary
lymphomas caused by Tx of the DN3 and DN4 lymphoma subpopulation
showed double positive CD4+/CD8+ cells as well as single positive CD4+
and CD8+ cells next to the DN3/DN4 population. However we were not
able to detect redifferentiation of the DN3/DN4 cells to more immature
DN1/DN2 lymphoma cells. Microarray analyses revealed wide gene expression pattern similarities of DN3 to DN4 lymphoma subpopulation
with different expression profiles of stemness genes resembling early progenitor cell distribution patterns.
In summary our results highlight the existence of a lymphoma initiating
stem-cell-like population originated within the DN3/DN4 lymphoma
cell population in a highly relevant NPM-ALK positive CD30-expressing
ALCL mouse model, thereby giving the opportunity to test the eradication
of the LIC with therapeutical approaches.
Disclosure: No conflict of interest disclosed.
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Epigenetic analyses of T-cell large granular lymphocytic
leukemia identify differentially methylated enhancer regions
leading to deregulation of gene interactions
Johansson P.1,2, Pancaldi V.3, Castellano G.4, Oschlies I.5, Queiros A.4,
Iaccarino I.5, Valencia A.3, Martin-Subero J.I.4, Murga Penas E.M.6,
Ammerpohl O.6, Dührsen U.1, Küppers R.2,7, Dürig J.1,7, Siebert R.8,
Carrillo-de Santa Pau E.3, Bergmann A.K.6,9
Department of Haematology, University Hospital Essen, University of
Duisburg-Essen, Essen, Germany, 2Institute of Cell Biology (Cancer Research),
Essen, Germany, 3Spanish National Cancer Research Center (CNIO), Structural
Biology and Bio Computing Program, Madrid, Spain, 4Departamento de
Anatomía Patológica, Farmacología y Microbiología, Universitat de Barcelona,
Institut d’Investigacions Biomèdiques August Pi iSunyer (IDIBAPS), Barcelona,
Spain, 5Institute of Pathology, Hematopathology Section, Christian-AlbrechtsUniversity, Kiel, Germany, 6Institute of Human Genetics, Christian-AlbrechtsUniversity Kiel & University Hospital Schleswig Holstein, Kiel, Germany, 7German
Cancer Consortium (DKTK), Heidelberg, Germany, 8Institute of Human Genetics,
University of Ulm & University Medical Center Ulm, Ulm, Germany, 9Department
of Pediatrics, University Hospital Schleswig-Holstein, Campus Kiel, Kiel,
Germany
1

In 60% of ALCL patients a translocation t(2;5) (p23;q35) is found, which
results in NPM-ALK fusion gene expression in highly CD30+ cells of T- or
Null-cell-origin. However the origin of the LIC population of the disease
remains unclear.
We established a retroviral murine bone marrow (BM) transplantation
(Tx) model resembling human ALCL by using an inducible Cre/loxP system where NPM-ALK expression is restricted to early T-cells. We infected
BM of Lck-Cre transgenic mice with our MSCV-Stop-NPM-ALK-IRESEGFP vector and transplanted it into lethally irradiated recipient mice.
With a latency of 4–5 months mice developed CD30+ lymphomas and
died from neoplastic T-cell infiltration.

Introduction: T-cell large granular lymphocytic leukemia (T-LGL) is a
rare lymphoproliferative disease, which often arises in the context of autoimmune disorders. Somatic mutations in the signal transducer and activator of transcription 3 (STAT3) gene have been identified in 40% of patients. However, molecular events in patients with wildtype STAT3 in their
leukemic cell clone remain largely unknown. We aimed to characterize
epigenetic changes in T-LGL compared to normal mature T-cells in order
to better understand leukemogenesis and potentially identify druggable
pathways in T-LGL.
Methods: Tumor cells of 11 T-LGL cases as well as normal αβT-cell subsets of seven healthy donors were enriched by FACS and analyzed for their
DNA methylome using the Infinium Human Methylation 450 Bead Chip.
Data were annotated with the publicly available chromatin segmentation
data of CD8+ T-cells from the IHEC/BLUEPRINT project. In addition,
we analyzed the 3D genome contacts of CD8 cells from the IHEC/BLUEPRINT project, in the context of methylation changes in tumors. Expres-
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sion levels of selected genes and long non-coding (lnc)RNAs were tested
by reverse transcription real-time PCR.
Results: Supervised analysis of T-LGL compared to benign CD8+ memory cells resulted in 1,083 CpG loci significantly (q< 0.001) differentially
methylated. Annotation with the chromatin segmentation data of memory CD8+ T-cells from the BLUEPRINT project revealed enrichment of
changes in methylation in regulatory enhancer elements in T-LGL. These
differentially methylated functional regions were enriched for a set of
transcription factor binding sites and interactions with certain lncRNAs,
known to be relevant in other lymphoid neoplasms. By bioinformatic
analysis of methylation data and integration with gene expression data,
we identified hypermethylated and hypomethylated genes (e.g. BCLAF1,
BCL2, BCL11B, THEMIS, ZEB2, HIVEP3) which are involved in apoptosis and point to candidate pathways potentially deregulated in the pathogenesis of T-LGL. In addition, the combination of DNA-methylation, 3D
genome contact and expression analyses showed a disruption of distinct
enhancer-lncRNA contacts and networks.
Conclusion: Our study identified DNA methylation changes in a set of
candidate genes involved in apoptosis and various signaling pathways as
well as deregulation of enhancer-lncRNA interactions, which could potentially be used for diagnosis, prognosis and may become targets for novel treatment options.
Disclosure: No conflict of interest disclosed.
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HAX1 is an essential regulator of CXCR4 endocytosis that
determines sensitivity to BTK-inhibiton in B-cell lymphoma
Baumann U.1, Pakdel M.2, Rathakrishnan A.1, Keller U.1,3, von Blume J.2,
Peschel C.1,3, Bassermann F.1,3
Klinikum rechts der Isar der Technischen Universität München, Munich,
Germany, 2Max Planck Institute for Biochemistry, Munich, Germany, 3German
Cancer Consortium (DKTK) and German Cancer Research Center (DKFZ),
Heidelberg, Germany
1

Introduction: HS1-associated protein X-1 (HAX1) is an important regulator of cellular processes like apoptosis, cell migration, and the development and survival of B-cells. We characterized HAX1 as an oncogene
in MCL that promotes lymphomagenesis and resistance towards chemotherapy. Activation of HAX1 occurs via genomic deletion of its E3-ubiquitin-ligase FBXO25 or stabilizing mutations that abrogate FBXO25 binding.
CXCR4 is a major regulator of hematopoietic stem cell homing and migration and is highly overexpressed in malignancies of the B-cell lineage.
WHIM-like mutations of CXCR4 stabilize CXCR4 surface expression and
induce its constitutive downstream signaling, resulting in resistance to
inhibition of Brutons tyrosine kinase (BTK). The present study unravels
HAX1 as an essential regulator of CXCR4 activity and as a resistance factor to BTK-inhibition.
Methods: Interaction studies were performed by IPs. Different MCL
cell lines +/- shRNAs were treated with CXCR4-inhibitors or Ibrutinib.
Protein levels were approached by western blot, while CXCR4 surface expression levels were measured by FACS. Protein networks were imaged by
confocal and TIRF microscopy. CXCR4 and its interactors in MCL patient
samples were assessed by IHC.
Results: We show that CXCR4 expression and activity are tightly controlled by HAX1-dependent endocytosis. CXCR4 and HAX1 directly
interact in a BTK-dependent manner. Treatment of cells with CXCR4 inhibitors leads to disruption of the CXCR4 endocytosis circle regulated by
HAX1. In contrast, CXCR4WHIM mutants remain associated with HAX1,
revealing HAX1 as regulator of CXCR4 surface expression. Cells derived
from Hax1–/– mice demonstrate nearly complete loss of Cxcr4 expression
and unresponsiveness to the Cxcr4-ligand Sdf1. Moreover, re-expression
of Hax1 in the Hax1–/– system restores Cxcr4 expression and activates
downstream Erk1/2 signaling.
Studies inB-NHL cells show that high expression levels of HAX1 promote
resistance to CXCR4 and BTK inhibitors, which can be blocked by knock-
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down of HAX1. In addition, loss of HAX1 in B-NHL lines induces a direct
reduction of CXCR4 surface levels, loss of overall CXCR4 via deregulated endocytosis and migration defects. Moreover, primary MCL samples
show a significant correlation of HAX1 and CXCR4.
Conclusion: The present study identifies HAX1 as an essential regulator
of CXCR4 functionality and characterizes HAX1 as novel biomarker for
response to CXCR4- and BTK-inhibition.
Disclosure: No conflict of interest disclosed.
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Validation of the UICC classification (8th edition) for staging
of GIST in the TKI era
Falkenhorst J.1, Mekicar J.2, Nguyen B.-P.3, Bertram S.4, Treckmann J.2,
Bauer S.5
Universitätsklinikum Essen, Innere Klinik (Tumorforschung), Essen,
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für Gynäkologie und Geburtshilfe, Essen, Germany, 4Universitätsklinikum Essen,
Institut für Pathologie, Essen, Germany, 5Universitätsklinikum Essen, Essen,
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Introduction: Clinical staging systems are an important daily tool for risk
assessment and patient counseling. For Gastrointestinal Stromal Tumors
(GIST), several risk classifications are available, among which the AFIP
classification is recommended by international guidelines for prediction
of relapse in localized GIST. The UICC recently published a new staging
system for GIST. Current GIST guidelines have until now discouraged its
use due to the lack of inclusion of important risk factors. We have therefore sought to validate its new edition against established classifications.
Methods: From our institutional database 285 cases of gastric and small
bowel GIST were extracted and recurrence free (RFSR for localized tumors) and overall survival rates (OSR) at 5 and 7 years for UICC and AFIP
classifications were calculated.
Results: With regard to RFSR7 in gastric GIST, the new UICCC separated stages IB (100%), II (62%), and IIIA/B (15/16%) (p < 0,05) but no
difference was seen between IIIA and IIIB. For AFIP, RFSR separated well
between the different risk groups (low (100%), intermediate (62%) and
high (26%) risk groups (p < 0,05)). For small bowel GIST, the UICC stages
II, IIIA and IIIB (corresponding to AFIP high risk) showed significant
differences in RFSR7 (II: 75%; IIIA: 53%; IIIB: 4%; p < 0,05). Joensuu risk
contour maps were highly concordant with RFSR7.
For gastric GIST, the AFIP risk groups show a 7-year-OSR of 88% (low),
82% (intermediate), 68% (high) and 37% (metastastic). The UICC stages were associated with an OSR of IA 86%; IB 88%; II 82%; IIIA 60%;
IIIB 82%; IV 48% in gastric GIST and with St.II (100%), IIIA (90%), IIIB
(76%); IV (73%)) for small bowel GIST.
Conclusion: We are the first to provide RFS and OS data for the new UICC
classification of patients in the imatinib-era. Clinical stages according to
UICC separate RFS in small bowel but not gastric GIST. UICC showed
clustered OS curves for stages I-IIIA and IIIB-IV. The classification does
not appear to provide an advantage over the combination of AFIP classification and Joensuu risk maps with regard to RFS or OS. Larger cohorts
and additional data may be needed (tumor rupture, genotype, tumor load)
to predict survival especially in high risk patients and in those with metastatic disease.
Disclosure: Johanna Falkenhorst: Other Financial Relationships: Pharmamar
Sebastian Bauer: Advisory Role: Novartis, Blueprint, Pharmamar, Bayer; Financing
of Scientific Research: Novartis, Bayer, GlaxoSmithKline and Blueprint Medicines;
Expert Testimony: Novartis; Other Financial Relationships: Novartis, Bayer,
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Morphological grade of regression after neoadjuvant
chemotherapy with doxorubicin/ifosfamide and regional
hyperthermia as predictive marker for survival in patients
with high-risk soft tissue sarcoma
Schuebbe G.-E.1, Knösel T.2, Dürr H.R.3, Angele M.4, Röder F.5,
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München, Klinik und Poliklinik für Strahlentherapie und Radioonkologie,
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Introduction: The role of neoadjuvant chemotherapy (NAC) in soft tissue
sarcoma (STS) remains controversial. In a phase 3 study the combination
of RHT and doxorubicin/ifosfamide/etoposide significantly improved
radiological tumour response and overall survival in adult patients (pts)
with high risk (HR)-STS (Issels et al. ESMO 2015). The purpose of this
retrospective analysis was to assess whether the histopathological tumour
response after neoadjuvant doxorubicin/ifosfamide (AI) in combination
with RHT can predict survival outcome in adult pts with HR-STS.
Methods: In our database, we identified 134 pts who underwent NAC
with AI in combination with RHT (01/09 - 03/15) followed by resection
of the residual tumour. Histopathological response after NAC + RHT was
assessed in thirty-seven pts and correlated with survival outcome. Morphological grade of regression of the resected tumour was evaluated according to Salzer-Kuntschik et al. and survival parameters using Kaplan
Meier. In the patient group, we identified 15 pts with L-sarcoma (LS, lipoand leiomyosarcoma) and 22 pts with non-LS.
Results: All 37 pts (22–74y, median age 60y) received NAC (1–8 cycles,
median 5 cycles) combined with RHT (2–16 RHT, median 8 RHT), 9 pts
underwent neoadjuvant radiotherapy (NAR). There was no significant
difference in histopathological tumour regression for LS compared to
non-LS (p = 0.165) nor for a previous NAR (p = 0.375). Local progression free survival (LPFS) and overall survival (OS) was not significantly
different for a higher grade of regression, whereas pts with morphological
regression grade 1 and 2 (n = 12) had a significant better progression free
survival (PFS) than pts with regression grade ³ 3 (n = 25) (p = 0.016).
Conclusion: Histopathological grade of regression after NAC + RHT
seems to be a predictive marker for PFS in adult patients with HR-STS.
Further investigations on molecular markers that can predict histopathological response are needed.
Disclosure: No conflict of interest disclosed.
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Screening for the cancer immunotherapy target NY-ESO-1 in
soft-tissue sarcoma

tochemistry (IHC) to determine the presence of NY-ESO-1 in soft-tissue
sarcoma and prepare the ground for a clinical immunotherapy trial with
NY-ESO-1-specific T cells at our institution.
Methods: Samples were collected at the Institute of Pathology, Heidelberg.
Gene expression profiling was performed using Illumina HumanHT-12
arrays. The two genes encoding NY-ESO-1 were covered by three (CTAG1A) and two (CTAG1B) probes and mean expression was calculated.
Log2 expression values >5, 4–5, and <4 were defined as most likely positive, borderline, and most likely negative. IHC was performed using the
E978 NY-ESO-1 antibody. Analysis of prospective patients will be performed using RNA sequencing on an Illumina HiSeq platform.
Results: Microarrays were performed on 81 samples comprising eight
soft-tissue sarcoma subtypes: dedifferentiated liposarcoma (DDLS), leiomyosarcoma (LMS), myxofibrosarcoma (MFS), malignant peripheral
nerve sheath tumor (MPNST), myxoid liposarcoma (MLS), pleomorphic
liposarcoma (PMLS), synovial sarcoma (SS), and undifferentiated pleomorphic sarcoma (UPS). Following sarcoma subtypes showed high NYESO-1 expression with values >5: DDLS (1/12 cases), UPS (2/13), MFS
(2/8), MLS (9/9), MPNST (1/11), SS (6/10). Borderline expression was
seen in DDLS (2/12), LMS (1/10), UPS (1/13), MFS (1/8), MPNST (3/11),
PMLS (2/8), and SS 1/10. Correlation of gene expression with IHC is ongoing and will help confirm NY-ESO-1 expression especially in cases with
borderline expression.
Conclusion: Transcriptomic profiling is a valuable tool for the identification of cancer immunotherapy targets. We have established NY-ESO-1
as a new candidate therapeutic target in soft-tissue sarcoma patients analyzed within the MASTER (Molecularly Aided Stratification for Tumor
Eradication Research) precision oncology program of the National Center
of Tumor Diseases Heidelberg. It aims to identify targets for therapeutic
intervention in individual patients based on whole-exome/genome and
RNA sequencing. Prospective screening for NY-ESO-1 expression will
help identify patients who are eligible for NY-ESO-1-directed treatment
approaches.
Disclosure: No conflict of interest disclosed.
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Preclinical evaluation of immuno-/proteasome inhibitors in
soft-tissue sarcoma
Ewers K.M.1,2, Wolleschak D.3, Glade J.3, Cammann C.4, Fahldieck C.3,
Fischer T.3, Seifert U.4, Rössner A.5, Fröhling S.6, Heidel F.H.1,2,
Schnöder T.M.1,2
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5
Universitätsklinikum Magdeburg, Institut für Pathologie, Magdeburg,
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Introduction: NY-ESO-1 is a cancer testis antigen expressed by several
tumors. Adoptive immunotherapy with NY-ESO-1-specific T cells has
resulted in remarkable responses in sarcoma. To identify patients eligible for this promising treatment approach, reliable screening methods are
mandatory. We are evaluating gene expression profiling and immunohis-

Introduction: Soft-tissue sarcomas (STS) are a group of rare malignancies
with high biological heterogeneity. They can be distinguished in diverse
histological entities which show a distinct sensitivity to chemotherapy
and specific subtypes are linked to poor outcome. The proteasome is a
multicatalytic protein complex which is responsible for degradation of
ubiquitinated proteins. When exposed to inflammatory stimuli, such as
interferon, catalytic subunits of the proteasome (β1, β2, β5) are replaced
by the immuno-subunits β1i, β2i and β5i, forming the immunoproteasome. Proteasome-inhibitors (PI) and immunoproteasome inhibitors (IPI)
bind to the catalytic subunits, thereby inhibiting their proteolytic activity.
Both, the standard- and the immunoproteasome represent attractive therapeutic targets in hematologic neoplasias but may also be targetable in
other mesenchymal cancers, such as STS.
Methods: To assess the expression of the immunoproteasome subunit
β5i and its standard-proteasome counterpart β5, immunohistochemical
stainings were performed on tumor tissues of STS patients (37). Synovial sarcoma (4), myxoid/round cell liposarcoma (2), fibrosarcoma (1) and
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liposarcoma (4) cell lines were treated with the PIs bortezomib, ixazomib
and carfilzomib, the IPI PR-957 and the anthracycline doxorubicin. Cells
were stained with annexin V to measure apoptosis following incubation
with monotherapy of either agent or various combinations.
Results: Primary patient samples revealed variable expression of standard- and immunoproteasome subunits, depending on histologic subtype
and degree of differentiation.
STS cell lines treated with different PI and IPI concentrations exhibited
dose-dependent induction of apoptosis. However, some cell lines displayed resistance against PI/IPI- treatment or doxorubicin. This primary
resistance could be overcome by combining anthracyclines with PIs or
IPIs. Moreover, simultaneous inhibition of standard- and immunoproteasome revealed synergistic effects on apoptosis induction in resistant cases.
Conclusion: Taken together, we could demonstrate that proteasome/
immunoproteasome subunits are expressed in primary samples of STS.
Combination of PIs and IPIs and doxorubicin results in strong and synergistic induction of apoptosis in sarcoma cell lines. This provides first
evidence for a potential role for PIs/IPIs in STS treatment. Most notably,
combination with standard therapy such as anthracyclines may overcome
chemotherapy resistance.
Disclosure: No conflict of interest disclosed.
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Overall survival of patients with leiomyosarcoma
Zerkowski K.1, Falkenhorst J.1, Kostbade K.1, Virchow I.1,
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Introduction: Leiomyosarcomas (LMS) are among the most common
sarcoma subtypes. Very few survival data exist for patients in Germany.
Methods: From our institutional database we identified 314 patients that
were treated between years 2000 and 2014. Median overall survival (mOS)
as well as 5-year survival rates (OSR5) were calculated using Kaplan-Meier curves.
Results: Most common anatomic sites for primaries were retroperitoneal
(26%) followed by extremity (25%) and uterine (20%) sites. Most common grading (FNCLCC) was G3 (40%), followed by G2 (38%) and G1
(22%). 75% of patients had localized tumors (UICC stages I-II) and 25%
had metastatic disease at the time of diagnosis. The median size of primary was 7.5cm. Median OS was 51 for non-uterine and 44mo for uterine
pts for the entire cohort. Outcome for pts with trunk wall and extremity showed better outcome compared to intraabdominal LMS. 72% of all
patients eventually developed metastases. The UICC classification (2010)
separated OS well for stage IA and IV but poorly for stage IB-III. Median
OS was 15mo for pts with synchronous and 30mo for pts with metachronous metastases. Pts with stage IV who underwent metastasectomy had a
mOS of 68mo vs 31 mo in those who did not. Notably, response to first
line palliative treatment (PR/NC vs PD) was predictive of median OS (31
vs 21 months).
Conclusion: LMS represent a sarcoma subtype with a particularly high
risk of metastases. Despite advances in diagnostics and novel medical
therapies, mOS remains poor, especially in LMS with intraabdominal primary. Novel treatments, including more effective adjuvant therapies are
urgently needed.
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Ubiquitin-dependent regulation of WT1 expression
determines sensitivity to chemotherapeutic agents in human
osteosarcoma
Dietachmayr M.1, Clemm von Hohenberg K.2, von Zweydorf F.3,
Gloeckner C.J.3, Schenk P.1, Fernández-Sáiz V.1, Peschel C.1, Bassermann F.1
Technical University of Munich, III. Medizinische Klinik, München, Germany,
Deutsches Krebsforschungszentrum, Heidelberg, Germany, 3Deutsches
Zentrum für Neurodegenerative Erkrankungen, Tübingen, Germany
1
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Bone sarcomas are among the most common tumors in adolescents and
younger adults. Despite advances in treatment set-up a significant number of patients do not respond adequately to chemotherapeutic agents and
are faced with a dismal prognosis despite mutilating surgical treatment.
Neither can treatment response be predicted at initial diagnosis nor have
novel agents been included in first-line therapy of treatment-resistant tumors. The Wilms Tumor protein (WT1) is known to act as an oncogene
in different sarcoma subtypes. However, its regulation or sarcoma-specific
functions have not been described. Here, we identify WT1 as a resistance
factor to chemotherapy as a consequence of CDC14B/CDK1-USP9X-induced stabilization.
For protein interaction studies and phospho-analysis we have used unbiased mass-spectrometric approaches. Immunoprecipitation, in vivo
ubiquitylation, Ubiquitin-sulfone assays as well as in vitro kinase assays
validated the screening results. We applied western blot, flow cytometry
and immunofluorescence for further analysis. Genome editing by the
CRISPR-Cas9 system was applied to produce specifically mutated U2OS
osteosarcoma cells.
In a first step, we have identified the deubiquitinase USP9X as a mitotic
binding partner of the dual phosphatase CDC14B. We confirmed that the
USP9X_Serine 2563 phosphorylation site is regulated by opposing activities of the CDC14B phosphatase and the mitotic kinase CDK1. Accordingly, USP9X proved to be phosphorylated at Serine 2563 exclusively in
the G2/M phase of the cell cycle resulting in USP9X activation. Using a
mass spectrometry-based proteome-wide ubiquitin screen we identified
WT1 as a mitotic substrate of USP9X and demonstrated that the deubiquitylating and stabilizing effect on WT1 depends on the USP9X phosphorylation status at Serine 2563. WT1 has been described as a potent oncogene via p53 antagonism. In human osteosarcoma cells, that exhibited low
WT1 stability from genetic editing at the respective USP9X phosphorylation site, various p53-activating chemotherapeutic agents consequently
induced massive apoptosis.
We identify the CDC14B/CDK1-USP9X-WT1 axis as a novel pathway
regulating sarcoma cell sensitivity to chemotherapeutic agents. Phosphorylation of USP9X at Serine 2563 might not only be used to predict
response to chemotherapy (e.g. the VIDE protocol) but small molecule
inhibitors to this phosphosite may serve as a novel targeted therapy approach for treatment-resistant sarcoma patients
Disclosure: Michael Dietachmayr: Expert Testimony: José Carreras-Stiftung Promotionsstipendium
Florian Bassermann: No conflict of interest disclosed.
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Urogenitaltumoren
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LATITUDE, a phase 3 double-blind, randomized trial of
androgen deprivation therapy (ADT) with abiraterone acetate
(AA) plus prednisone (P) or placebos (PBOs) in patients (pts)
with newly diagnosed high-risk metastatic hormone-naïve
prostate cancer (mHNPC)
Feyerabend S.1, Tran N.2, Fein L.3, Matsubara N.4, Rodriguez Antolin A.5,
Alekseev B.6, Özgüroğlu M.7, Ye D.8, Protheroe A.9, De Porre P.10, Kheoh T.11,
Park Y.C.12, Todd M.12, Chi K.13, Fizazi K.14
Studienpraxis Urologie, Teutlingen, Germany, 2Janssen Research &
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de Octubre University Hospital, Madrid, Spain, 6P.A. Herzen Moscow Cancer
Research Institute, Moscow, Russian Federation, 7Cerrahpaşa Medical Faculty,
Istanbul University, Istanbul, Turkey, 8Fudan University Shanghai Cancer Center,
Shanghai Medical College, Shanghai, China, 9Oxford University Hospitals NHS
Foundation Trust, Oxford, United Kingdom, 10Janssen Research & Development,
Beerse, Belgium, 11Janssen Research & Development, San Diego, United States,
12
Janssen Research & Development, Raritan, United States, 13BC Cancer Agency,
Vancouver, Canada, 14Gustave Roussy, University of Paris Sud, Villejuif, France
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Introduction: Newly diagnosed pts with high-risk mHNPC have a poor
prognosis and often experience rapid disease progression. AA-P is indicated for pts with metastatic castration-resistant prostate cancer. In the
LATITUDE trial, we examine whether early intervention with AA-P added to ADT improves clinical benefit in newly diagnosed, high-risk mHNPC pts.
Methods: Pts (N = 1199) with newly diagnosed (≤3 mos prior to randomization) mHNPC (ECOG PS 0–2) with ≥2 of 3 risk factors (Gleason score
[GS] ≥8, ≥3 bone lesions, measurable visceral metastases) were randomized 1:1 to ADT + AA (1 g QD) + P (5 mg QD) or ADT + PBOs (of AA
and P). Coprimary end points were overall survival (OS) and radiographic progression-free survival (rPFS). The first interim analysis was planned
based on ~426 OS events and 565 rPFS events. Secondary end points were
time to: pain progression, PSA progression, symptomatic skeletal event
(SSE), chemotherapy, and subsequent PC therapy, as well as safety.
Results: Pts (ADT+AA-P [n = 597] and ADT+PBOs [n = 602]), with a
median age of 68.0 and 67.0 years, had de novo mHNPC (median time,
GnRH to first dose, months: 1.08 vs 1.08) and high-risk features (GS ≥
8 at initial diagnosis: 97.8% vs 97.3%; > 3 bone lesions: 98.2% vs 97.2%;
visceral metastases: 19.1% vs 18.9%) and were symptomatic per BPI-SF ≥
2 (50.2% vs 50.3%). At this first interim analysis (median follow-up of 30.4
mos; 406 deaths [48% of 852 final analysis death events]; 593 rPFS events),
OS (HR, 0.62; 95% CI, 0.51–0.76; p < 0.0001) and rPFS (HR, 0.47; 95% CI,
0.39–0.55; p < 0.0001) and all secondary end points (time to: pain progression [HR, 0.70; 95% CI, 0.58–0.83]; PSA progression [HR, 0.30; 95%
CI, 0.26–0.35]; chemotherapy [HR, 0.44; 95% CI, 0.35–0.56]; subsequent
PC therapy [HR, 0.42; 95% CI, 0.35–0.50]; all p < 0.0001; and SSE [HR,
0.70; 95% CI, 0.54–0.92]; p = 0.0086) significantly favored ADT+AA-P.
The IDMC unanimously recommended unblinding the study and crossing pts to ADT+AA-P. Grade 3/4 hypertension (20%/0% vs 10%/0.2%)
and hypokalemia (10%/0.8% vs 1%/0.2%) were higher with ADT+AA-P.
Study results showed an overall positive benefit-risk for ADT+AA-P in
pts with mHNPC.
Conclusion: ADT+AA-P significantly improves OS and provides overall
clinical benefit in pts with newly diagnosed, high-risk mHNPC, offering a
new standard of care for this patient population.
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A phase II study of atezolizumab (atezo) with or without
bevacizumab (bev) vs sunitinib (sun) in untreated metastatic
renal cell carcinoma (mRCC) patients (pts)
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Background: While targeting VEGF improves outcomes for mRCC pts,
resistance invariably develops, often within the first year. Here, we describe the efficacy and safety of atezo (anti-PDL1) with bev (anti-VEGF)
and atezo monotherapy vs sun (TKI) in first-line mRCC.
Methods: Treatment-naïve mRCC pts were enrolled in a hypothesis generating Ph II study (IMmotion150; NCT01984242) and randomized to atezo 1200 mg IV q3w + bev 15 mg/kg IV q3w, atezo alone or sun 50 mg PO
QD 4 wk on/2 wk off. Crossover to atezo + bev after disease progression
was allowed for pts receiving atezo or sun. PD-L1 expression was scored
on tumorinfiltrating immune cells (IC, SP142 IHC assay). Coprimary
endpoints were PFS (RECIST v1.1 by independent review [IRF]) in ITT
pts and pts with PD-L1 expression on ≥ 1% of IC (PD-L1+).
Results: Baseline characteristics were comparable across arms and between ITT and PD-L1+ pts. The majority of sun and atezo pts subsequently received atezo + bev. Median survival follow up was 20.7 mo. The PFS
HR in ITT pts for atezo + bev vs sun was 1.00 and 1.19 for atezo vs sun. In
PD-L1+ pts, the PFS HR for atezo + bev vs sun was 0.64 and 1.03 for atezo
vs sun (table). Tx-related Gr 3–4 AEs were seen in 40%, 16% and 57% of
pts in the atezo + bev, atezo and sun arms, respectively. AEs leading to
death occurred in 3%, 2% and 2% of pts, respectively.
Conclusion: Atezo + bev resulted in encouraging antitumor activity in the
PD-L1+ subgroup of first-line RCC pts. Atezo + bev safety is consistent
with the known profile of atezo and bev individually. The clinical benefit
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of atezo + bev vs sun will be evaluated in the ongoing Ph III study IMmotion151 (NCT02420821).
Tab. 1.

Factors not significantly associated with OS were sex, tumour stage at diagnosis (IV vs < IV), total calcium >ULN, tumour localisation (right/left),
congestive heart failure, renal disease, diabetes and total nephrectomy.
Conclusion: 3 out of 5 MSKCC factors were significantly associated with
OS in our cohort. Still, a clear separation of OS between pts with low,
intermediate and high risk according to MSKCC could be confirmed. In
addition, we identified novel factors also associated with OS. These factors
can be used to compare pts between studies and to evaluate whether pts
with different prognostic factors might benefit from different treatment
strategies.
Disclosure: No conflict of interest disclosed.
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Efficacy update of Nivolumab monotherapy in patients
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urothelial carcinoma who have received prior platinum-based
treatment: phase II CheckMate 275 study
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Prognostic factors for overall survival of patients with
advanced renal cell carcinoma – data from the German
prospective RCC-Registry
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Introduction: The identification of prognostic factors is a central question in oncology. They help to predict the course of disease and ideally
support the oncologist in treatment decision making in clinical practice.
We analysed the relevance of prognostic factors identified by MSKCC and
additional factors for the overall survival (OS) of patients (pts) treated
with currently approved agents.
Methods: The prospective German renal cell carcinoma (RCC) Registry
includes pts with advanced or metastatic renal cell carcinoma at initiation
of systemic first-line therapy. Starting in December 2007, more than 300
oncologists are actively recruiting pts. Among other information, patient
and tumour characteristics, data on all systemic therapies and outcome
are collected.The prognostic factors for OS were assessed using a multivariate cox regression model.
Results: Median OS of the 1039 pts (median age 70 years) was 18.6
months (95% confidence interval (CI) 16.0 - 20.5 months, 55% events).
Median OS in months for low, intermediate and high risk pts according
to MSKCC 1999 was 27.3 (23.7–33.8, 48% events), 16.0 (12.7–18.8, 58%
events) and 5.3 (3.7–7.2, 74% events), respectively. The following factors
were significantly associated with shorter OS (p < 0.05: *; p < 0.01: **; p
< 0.001: ***, factors of the MSKCC are shown in italic): higher age*, nonclear cell histology**, grading G3/4 at diagnosis*, Karnofsky Performance
Status < 80%***, haemoglobin < lower limit of normal (LLN)***, LDH
>1.5x upper limit of normal (ULN)***.
Factors significantly associated with longer OS were time from primary
diagnosis to metastasis***, BMI 25–30 vs < 25***, BMI>30 vs < 25***,
lung metastasis only at start of treatment*, non-visceral metastasis only at
start of treatment* and hypertension*.
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Introduction: Chemotherapy for platinum-resistant advanced urothelial
carcinoma (UC) yields poor objective response rates (ORRs) and overall survival (OS). Nivolumab recently showed efficacy and safety in the
open-label, single-arm, phase II CheckMate 275 trial in patients with metastatic or surgically unresectable locally advanced platinum-resistant UC
(Sharma et al, 2017). Here, we present an efficacy analysis from CheckMate 275 with an additional 3 months of follow-up including all treated
patients (N = 270).
Methods: Patients received nivolumab 3 mg/kg IV every 2 weeks until
progression or unacceptable toxicity. The primary endpoint was ORR
confirmed by blinded independent review committee (BIRC; per RECIST
1.1). Secondary endpoints included progression-free survival (PFS) and
OS. Outcomes were evaluated in all treated patients and by tumor programmed death-1 ligand 1 (PD-L1) expression cutoffs of ≥1% and ≥5%
(Dako PD-L1 PharmDx). Subgroup analyses were conducted to assess
response by baseline clinical characteristics. No new safety analyses were
performed.
Results: Confirmed ORR at a median follow-up of 11.5 months is presented below (includes ORR by PD-L1 expression). With longer follow-up
from the original analysis, median duration of response was 10.4 months,
with 63% experiencing an ongoing response. Responses were seen despite poor prognostic factors, similar to the primary analysis (see below).
Median PFS was 2.00 months (95% CI 1.87–2.63); median OS was 8.57
months (95% CI 6.05–11.27), and OS rates were 56.6% and 41.0% at 6
and 12 months, respectively. Improvements in patient-reported quality
of life (QoL) occurred from baseline to 49 weeks on treatment (EORTC
QLQ-C30, cancer specific health-related QoL; EQ-5D VAS, changes in
general health outcomes). QoL was meaningfully improved from baseline at 49 weeks (mean EORTC QLQ-C30 = 80.9, n = 30; mean EQ-5D
VAS = 76.8, n = 31).
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Conclusions: With an additional 3 months of follow-up, nivolumab
continued to show an efficacy benefit across PD-L1 subgroups. Longer
follow-up revealed an increased percentage of patients with complete responses and improved patient-reported QoL over time.

Methods: mUC pts in the platinum-pretreated IMvigor210 cohort
(NCT02108652) received atezo 1200 mg IV q3w until loss of clinical benefit. Study endpoints analyzed by the number of prior treatment regimens
included RECIST v1.1 ORR (central review), complete response (CR)
rate, median durations of response (mDOR) and survival (mOS) and adverse event rate.
Results: Evaluable pts (N = 310) had a median age of 66 years, and 78%
had visceral mets (31% liver). 82% of pts had prior systemic treatment
for mUC; number of prior regimens ranged from 1 to ≥ 4 (Table). 73% of
pts received prior cisplatin, and 26% had carboplatin (no cisplatin). Objective responses, including CRs, occurred regardless of the number of
prior therapies and were ongoing in 65% of responders at the July 4, 2016
data cut off (median follow-up, 21 mo [range, 0.2+-24.5]). mDOR was not
reached in any subgroup based on number of treatments, except in pts
who received only perioperative chemotherapy (mDOR, 16 mo [95% CI:
6.2, NE]). Similarly, mOS was generally consistent despite number of prior regimens (Table). Atezo remained generally well tolerated with similar
overall safety and tolerability by line of therapy.
Conclusions: Clinically meaningful benefit was observed in pts treated
with atezo notwithstanding number of prior systemic mUC regimens.
Minimally and heavily pre-treated pts had durable responses, encouraging OS and no major differences in safety signals.
Clinical trial information: NCT02108652
Tab. 1.

Fig. 1. Bedke.
Disclosure: Jens Bedke: Advisory Role: BMS, Pfizer, MSD and Roche; Financing of
Scientific Research: BMS, Pfizer, MSD and Roche
Matthew Galsky: Expert Testimony: Merck, BMS; Other Financial Relationships:
Genentech, Merck, Astra-Zeneca, EMD-Serono
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Atezolizumab (atezo) in platinum-treated locally advanced
or metastatic urothelial carcinoma (mUC): outcomes by prior
therapy
v. Amsberg G.1, Perez-Garcia J.L.2, Loriot Y.3, Rosenberg J.E.4, Powles T.5,
Necchi A.6, Hussain S.A.7, Morales-Barrera R.8, Retz M.9, Niegisch G.10,
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Center, New York, United States, 5Barts Cancer Institute-Queen Mary University
of London, London, United Kingdom, 6Fondazione IRCCS-Istituto Nazionale dei
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14
Genentech, Inc., San Mateo, United States, 15Genentech, Inc., South San
Francisco, United States, 16Genentech, Inc., San Francisco, United States,
17
Netherlands Cancer Institute - Antoni van Leeuwenhoek Hospital, Amsterdam,
Netherlands
1

Background: Atezo is approved in the US for mUC and non-small cell
lung cancer after prior treatment with chemotherapy. > 40% of mUC pts
in the Phase 2 IMvigor210 study received ≥ 2prior metastatic regimens
(Rosenberg, Lancet 2016). This analysis was performed to assess the impact of prior therapy on atezo outcomes in mUC.
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Modern first-line treatment of metastatic germ-cell cancer
Beyer J.1, Roth L.2, Sanders S.2, Fankhauser C.2, Hermanns T.2
Universitätsspital Zürich, Onkologie, Zürich, Switzerland, 2Universitätsspital
Zürich, Urologie, Zürich, Switzerland
1

Introduction: The treatment of metastatic germ-cell cancer (GCC)
is based on the prognostic classification of the international group
«IGCCCG» that was published in 1997 based on treatments delivered
between 1975 and 1990. Many diagnostic and therapeutic advances have
occurred since then.
Methods: We retrospectively reviewed charts of 1163 patients with GCC
who were treated at the University Hospital Zurich between 1991 and
2016 for whom electronic files were available. Overall 204 patients who
received cisplatin plus etoposide based first-line combination chemotherapy were identified.
Results: Median follow-up time was 4,7 years (range 0,3 to 22,4 years).
Patients belonged to the good risk (n = 127), intermediate risk (n = 39)
or poor risk (n = 38) groups according to the IGCCCG classification. The
progression-free survival (PFS) probability was 71% and the overall survival (OS) probability was 88% at 5 years for the entire group. PFS at 5
years differed in the three prognostic groups according to the IGCCCG
score: 83% (good risk), 69% (intermediate risk) and 30% (poor risk),
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p < 0,001. However, OS at 5 years was not different among good risk and
intermediate risk patients (94% vs 91%) p = 0,62, but differed to poor risk
patients (65%) p < 0,001. OS, but not PFS seems better than predicted by
the published IGCCCG score, particularly in the intermediate and poor
risk groups, which may be explained by better salvage treatment.
Conclusions: The overall survival of patients with GCC has improved. An
update of the IGCCCG score that is currently used for prognostic classification is urgently needed.

Despite the continuous improvement in treatment outcomes, treatment
of distinct subgroups, especially frail patients, patients with renal impairment and patients with high-risk cytogenetics remains challenging. This
educational review will discuss current and upcoming treatment standards as well as treatment options for distinct patient subgroups.

Disclosure: No conflict of interest disclosed.
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CONTRA adjuvant therapy for advanced renal cell carcinoma

Current standard and developments in perioperative systemic
treatment

Grünwald V.

Kunzmann V.

Ist die adjuvante Therapie ein Standard bei
fortgeschrittenem Nierenzellkarzinom?

Pankreaskarzinom
V434

Hannover Medical School, Department of Hematology, Hemostasis, Oncology
and Stem Cell Transplantation, Centre for Internal Medicine, Hannover,
Germany

Patients with advanced renal cell carcinoma (RCC) face a high risk for
recurrence or metastatic spread. However, no adjuvant therapy has been
adopted so far as adjuvant standard of care. More recently, targeted therapies have changed the treatment paradigm in the metastatic setting and
are currently under investigation for adjuvant treatment in advanced
RCC. Those trials either did not reach their pre-specified endpoints or
reported for intermediate surrogate endpoint disease free survival (DFS)
only. Based on this efficacy data and the toxicity profile, adjuvant treatment with tyrosine kinase inhibitors cannot be recommended in localized
RCC.
Disclosure: Viktor Grünwald: Employment or Leadership Position: Medizinische
Hochschule Hannover; Advisory Role: BMS, MSD, Novartis, Pfizer, Roche, Ipsen,
Eisai; Honoraria: keins; Financing of Scientific Research: BMS, MSD, Novartis,
Pfizer, Roche, Ipsen, Eisai; Expert Testimony: BMS, Pfizer

Fortbildung

Multiples Myelom 2017
V427

Trentment of non-transplant eligible patients
Weisel K.C.
University Hospital of Tübingen, Department of Hematology and Oncology,
Tübingen, Germany

The majority of multiple myeloma (MM) patients are 70 years of age or
older at primary diagnosis and so mostly account to the transplant non-eligible patient population. Recently it was demonstrated, that with consequent introduction of the novel agents in myeloma treatment also the
elderly patient population showed a significant increase in overall survival
(OS) with a published median OS of more than 6 years. The current treatment standard consists of continuous treatment with lenalidomide and
low-dose dexamethasone (Rd), which recently showed significant superiority in progression-free (PFS) and OS when compared to fixed duration
low-dose melphalan based treatment in combination with thalidomide
(MPT). Alternatively, bortezomib based-treatment may be introduced,
mostly in a fixed-duration setting. Combination of immunomodulatory drugs and proteasome inhibitors either directly (VRd Regimen) or
in sequential treatment regimens (VMP followed by Rd) showed additional benefit regarding outcome. New combination treatments including
monoclonal antibodies (elotuzumab and daratumumab) or with the oral
proteasome inhibitor ixazomib are currently evaluated in phase III trials.
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Medizinische Onkologie, Würzburg, Germany

Ductal adenocarcinoma of the pancreas (PDAC) has still the worst prognosis of all common solid cancers with a 5-year overall survival rate below
10%. Even primarily localized PDAC shows a high rate of occult distant
metastasis and underlines the important role of an early and effective systemic treatment.
An exact pretherapeutic staging based on a highly qualitative imaging
methods (by means of a 3-phase computer tomography) is the basis for
an optimal stage-dependent treatment for patients with localized PDAC.
According to standardized international guidelines localised PDAC is
currently subdivided into a clearly resectable, borderline resectable and
irresectable PDAC according to vascular involvement. Relevant improvement of prognosis for patients with localised PDAC can be expected only
by optimized multimodal therapeutic approaches under inclusion of neoadjuvant and adjuvant systemic treatment. While adjuvant chemotherapy of resected PDAC represents standard of care with highest level of
evidence, perioperative therapeutic strategies (including preoperative
chemotherapy and/or radiochemotherapy) for locally advanced or borderline resectable PDAC ist still investigational because positive results
from prospective randomized trials demonstrating an overall survival
benefit are still missing.
The new more effective combination chemotherapy regimens (FOLFIRINOX and nab-Paclitaxel/Gemcitabin) for which significant survival benefits as well as 3–4 fold higher response rates have been reported in the
metastatic setting open new perspectives for localized PDAC and are currently evaluated in several ongoing clinical trials (e.g., the AIO-sponsored
NEONAX- or NEOLAP trial).
Disclosure: No conflict of interest disclosed.
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Indications for allogeneic stem cell transplantation 2017:
acute myeloid leukemia
Röllig C., Studienallianz Leukämie (SAL)
Universitätsklinikum Dresden, Medizinische Klinik und Poliklinik I, Dresden,
Germany

Introduction: Due to its potent antileukemic potential, allogeneic stem
cell transplantation (allo SCT) is an important curative treatment option
for eligible patients with acute myeloid leukemia (AML). Whereas immunologic antileukemic efficacy beyond chemotherapy is the main advan-
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tage of allo SCT, the considerable treatment-related mortality and longterm morbidity remain major drawbacks.
Methods: Systematic search in current German and international evidence-based guidelines, related data published on PubMed within the last
four years and current trial activities as registered on clinicaltrials.gov.
Results: Allo SCT is considered standard in first CR with adverse molecular-cytogenetic risk, eligibility for intensive therapy and HLA match
in 10/10 or 9/10 loci or maximum one subtype mismatch. Intermediate-risk patients are eligible if the transplant-associated risks are low and
the donor is well-matched. In relapsed patients, allo SCT is considered
the standard strategy to achieve long-term remission. Unsolved questions
currently under clinical evaluation are 1) the standard use of haploidentical stem cells from a related donor instead of mismatched unrelated
stem cells, 2) primary allo SCT in patients with intermediate risk instead
of salvage transplantation in case of relapse 3) the upper age limit/performance score for eligibility, 4) early allo SCT during initial aplasia in
primary refractory AML, 5) the use of myeloablative versus reduced intensity conditioning in younger patients, 6) the necessity of second complete remission in relapsed/refractory AML as prerequisite for successful
allo SCT, and 7) the optimal management of patients relapsing after allo
SCT including the value and mode of second allo SCT. Current research
activities focus on increasing efficacy of allo SCT by incorporating novel
agents into conditioning and maintenance; furthermore, MRD-based allo
SCT indications are under evaluation. In addition, immunotherapeutic
interventions including antibodies and cellular therapies are developed to
increase the efficacy of allo SCT.
Conclusions: In the majority of AML patients treated with a curative concept, the indication for allo SCT will be a question at some point during
treatment. In the future, progress in prognostication tools, reduction of
treatment-related risks and increase of efficacy by introducing targeted
approaches and optimal timing will help to optimize treatment for patients who are most likely to benefit from allo SCT.
Disclosure: No conflict of interest disclosed.
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Myelodysplastic syndromes
Kobbe G., Schroeder T., Haas R., Germing U.
Universitätsklinikum Düsseldorf, Klinik für Hämatologie, Onkologie und
klinische Immunologie, Düsseldorf, Germany

is available. There is consent among experts that conditioning regimens
should be intensive in young, medically fit patients whereas less fit and
older patients should be treated with reduced intensity conditioning regimens.
How to monitor patients after transplant? Some cytogenetic and/or molecular alterations like p53 mutations identify patients with a very high of
relapse after ABSCT. Therefore patients with MDS should be monitored
closely for MRD after transplant, because recent studies suggest that early additional treatment using HMA and donor lymphocyte infusions are
able to achieve long term remissions even in these high-risk patients.
Disclosure: Guido Kobbe: Expert Testimony: Celgene
Ulrich Germing: No conflict of interest disclosed.
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Screening methods in AML – from bench to bedside
Haferlach T.
Münchner Leukämie Labor, München, Germany

Diagnostic methods in AML have been improved over the last decade.
Morphology is still the backbone, accompanied by flow. Cytogenetics and
FISH deliver important clinical information for classification, staging and
prognosis. However molecular approaches to investigate gene fusions,
mutations as well as gains and losses on a molecular level have been improved. This is especially necessary for balanced translocations, automatically also deliver markers for minimal residual disease (MRD) and for an
increasing number of gene mutations. The new technical capabilities such
as next generation sequencing (NGS) make it possible to analyze a panel
of informative genes (panel sequencing). Multiplex-PCR are also used to
define the respective disease subgroups. Turn-around-time is below one
week, can be also only 4 hours for the diagnosis of acute promyelocytic
leukemia by PCR or FISH. In conclusion, a comprehensive approach for
screening of AML at diagnosis and for follow-up is located between morphology at the one side and NGS at the other side. Algorithms can be provided to organize screening best and to deliver the respective information
for the individual patient with a short turn-around time.

The natural prognosis of patients with myelodysplastic syndromes ranges
from more than a decade in younger low risk patients to less than a year in
very high-risk patients according to IPSS-R. As allogeneic blood stem cell
transplantation (ABSCT) today is the only curative treatment for patients
with MDS, but carries a substantial risk of potentially lethal complications, disease biology and patient comorbidities are the most important
factors for patient selection.
Who and when to transplant? Medically fit patients with high- and very
high risk disease according to IPSS-R are candidates for ABSCT and
should be considered for transplant early after diagnosis. The same is
recommended for intermediate and low-risk patients if isolated adverse
prognostic factors like severe cytopenia or adverse cytogenetic/molecular features are present. All other patients with low risk disease should be
monitored and evaluated for transplant egilibility at the time of disease
progression. Transplant egilibility largely depends on patient comorbidities. Advanced age alone in the absence of comorbidities is not considered
to be a contraindication for ABSCT.
How to transplant? There is some controversy on how to proceed to transplant in eligible patients with high-risk MDS and elevated blast count.
Reducing tumor burden before transplant by intensive chemotherapy or
hypomethylating agents (HMA) may on the one hand reduce relapse rates
after ABSCT in patients who respond to induction therapy. On the other
hand 50–70% of patients with high risk MDS will not achieve remission or
aquire complications during induction therapy, which may even threaten
transplant egilibility. Therefore proceeding directly to transplant is also
an attractive option in these patients if a suitable blood stem cell donor

Disclosure: Torsten Haferlach: Employment or Leadership Position: Mitglied der
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Ist die zukünftige CLL-Therapie Chemo-frei?
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Chemotherapy will lose its role in the treatment of patients
with CLL.
Schetelig J.1,2
TU Dresden, Medizinische Klinik 1, Dresden, Germany, 2DKMS, Clinical Trials
Unit, Dresden, Germany
1

For many decades patients with CLL were treated exclusively with chemotherapy. Therapeutic progress was small in these times and the modification of cytostatic drug combinations only had an impact on progression-free survival but not on overall survival. Targeted therapies entered
the arena in 2009, when the anti-CD20-Antibody Rituximab was approved for the treatment of CLL. This antibody increased the chances for
live of patients with CLL for the first time.
Since then, hematologists witnessed an unprecedented series of market
approvals of new antibodies and pathway inhibitors. Drugs such as Ibrutinib, Idelalisib and Venetoclax inhibit crucial signaling pathways of CLL
cells. The final place for these new drugs during in CLL treatment can
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not yet be be fully assessed. Many registration studies which aim at establishing these drugs in first and second line therapy are still ongoing.
The potential of drug combinations and smart sequences has not yet been
fully explored while second generation drugs which promise to be safer
and more efficacious are already in advanced stages of clinical development. Although the speed of the development of new pathway inhibitors
will slow down, since new drugs now have to outcompete competitors
with a good risk-benefit approach, cellular immunotherapy is still in it´s
infancy. Most likely, T-cell based immunotherapy will in future safeguard
the treatment for patients with CLL that is resistant to signaling pathway
inhibitors.
Many issues argue against the future use of chemotherapy: It targets proliferating cells and in no way can be considered to be precise and specific.
Side effects of chemotherapy become increasingly serious with advanced
lines of treatment and cytostatic drugs clearly take their toll. Mechanisms
of resistance are well known and lead to more and more aggressive and
clonally diverse disease. In contrast, targeted therapies elicit specific
mechanisms of resistance which may be overcome more easily. This is
why antibodies, pathway inhibitors and cellular immunotherapy but not
chemotherapy will win the race of providing the best prospect for longterm disease control for patients with CLL.
Disclosure: Johannes Schetelig: Advisory Role: Roche, Novartis, Janssen, Abbvie
und Sanofi; Financing of Scientific Research: Roche, Novartis, Janssen, Abbvie und
Sanofi; Expert Testimony: Novartis, Janssen, Abbvie, Sanofi
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Contra chemo-free therapy in the near future
Wendtner C.-M.
Klinikum Schwabing, München, Germany

In the recent years we have faced major breakthroughs in the understanding of the molecular pathways in malignant B cells that resulted in the
approval of new classes of drugs in CLL. Nevertheless, we have to be aware
that the majority of CLL patients still benefits from a watchful waiting in
early stages of the disease. Furthermore, the majority of CLL patients at
diagnosis will not show an aberration of the TP53 gene, the only clear-cut
indication for a non-chemo approach. Nowadays, for fit patients that are
not older than 65 years, still a classic chemotherapy based on fludarabine,
cyclophosphamide and rituximab is the treatment of choice. Especially
patients with a mutated IGHV and no further high risk features will have
a long-term progression-free survival benefit. If a patient has been defined
to be fit, but is older than 65 years we would rather recommend a treatment based on the doublet of bendamustine plus rituximab. The prioritization of therapies in the elderly non-fit patients is more difficult because
we do have several options that have not been compared to each other. The
CLL11 trial conducted by the GCLLSG has proven that chlorambucil plus
obinutuzumab is the treatment of choice in less fit elderly patients. The
MABLE trial has recently been presented with preliminary data showing a
superiority of BR compared to chlorambucil plus rituximab.
Nowadays, the treating physician and the patient have to be aware that
they are facing a choice between a limited treatment period with effective drugs based on a chemoimmunotherapy versus an unlimited drug
exposure per se with the new classes of inhibitors. It has to be stressed
that so called chemo-free treatment options should not be confused with
toxicity-free therapies. BTK inhibitors are known to cause bleedings and
arrythmias in a significant proportion of patients. PI3K inhibitors can induce severe autoimmune side effects, including pneumonitis, colitis and
hepatitis. BCL2 inhibitors have the potential to cause a rapid tumor lysis
syndrome thus making an in hospital treatment mandatory for patients
with high tumor load. Furthermore, infections including opportunistic
pathogens such as PJP and CMV have been reported for some of these
new drugs.
Taken together, chemoimmunotherapy remains an efficacious treatment
option for the majority of CLL patients nowadays while there might be
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benefits from combinations of chemoimmunotherapies with targeted
drugs for selected patients in the near future.
Disclosure: Clemens-Martin Wendtner: Advisory Role: Hoffmann-La Roche,
Mundipharma, Celgene, Novartis, Genentech, Servier, Janssen-Cilag, Gilead,
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Antibody engineering to improve cancer immunotherapy
Peipp M.
Division of Stem Cell Transplantation and Immunotherapy, Department of
Medicine II, Kiel, Germany

In the last two decades, monoclonal antibodies have revolutionized the
therapy of cancer, but a significant number of patients do not benefit from
antibody therapy. Therefore, rational optimization of the antibody molecule represents a major area in translational research.
Novel insights into the mechanisms of action triggered by therapeutic
antibodies resulted in the development of engineering approaches to improve antibodies’ natural effector functions. Especially antibody dependent cell-mediated cytotoxicity (ADCC) and phagocytosis are considered to
play an important role in antibody-based immunotherapy. Consequently,
strategies in improving these effector functions by altering the Fc-bound
glycosylation profile or by engineering the protein backbone have been
evaluated and were clinically translated with the approval of obinutuzumab. Using these techniques, also surface receptors like CD19 which were
regarded as unfavorable targets for non-engineered antibodies can be reconsidered. Besides engineered conventional antibodies a large number
of antibody derivatives designed to potently engage immune effector cells
are in different stages of clinical development. With the approval of blinatumomab, especially T cell-engaging bispecific antibodies have regained
great attention, but also antibody formats designed to potently activate
NK cells via engagement of FcγRIIIa or NKG2D may represent promising
agents. While conventional antibodies, immunomodulatory antibodies
and effector cell recruiting bispecific antibodies act via modulation and
engagement of the patient’s immune system to evolve anti-tumor activity,
antibodies may also be used as vehicles to directly deliver a cytotoxic payload. With brentuximab vedotin and trastuzumab emtansine prototypic
molecules have recently been approved and a variety of next generation
agents entered clinical development. The design of optimal antibody drug
conjugates or cytotoxic fusion proteins requires special considerations
since the toxic payload should be released only after intracellular uptake
and full cytotoxic activity may only be obtained when efficiently routed to
a specific intracellular compartment.
Together, a variety of antibody engineering strategies have been developed
allowing the design of improved antibodies with tailor-made unique effector functions in specific clinical situations. Advanced and emerging antibody engineering concepts are presented and critically discussed.
Disclosure: No conflict of interest disclosed.
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Novel antibodies for treatment of myeloid malignancies

Freier Vortrag

Chronisch myeloische Leukämie

Salih H.1, Jung G.2,3
Clinical Collaboration Unit Translational Immunology, German Cancer
Consortium (DKTK) and German Cancer Research Center (DKFZ), Partner
site Tuebingen, Department for Internal Medicine II, Tuebingen, Germany,
2
Eberhard Karls University, Department of Hematology and Oncology,
Tuebingen, Germany, 3Eberhard Karls University, Department for Immunology,
Tuebingen, Germany
1

The introduction of chimerized or humanized monoclonal antibodies, the
first of them being Rituximab and Trastuzumab, into oncological treatment strategies has greatly improved the prognosis for cancer patients.
Among others, blocking of angiogenesis and induction of antitumor immunity, in particular antibody-dependent cellular cytotoxicity (ADCC) of
NK cells, are major mechanisms by which monoclonal antibodies mediate
their therapeutic effects, with induction of ADCC being particularly important in hematological malignancies. The immunostimulatory efficacy
of therapeutic antibodies can further be increased by using advanced antibody formats, such as Fc-optimized antibodies (e.g., Obinutuzumab) with
enhanced propensity to induce ADCC. In addition, bispecific antibodies
(bsAb) like Blinatumomab and checkpoint inhibitory antibodies (e.g.,
Nivolumab, Pembrolizumab) enable stimulation of antitumor immunity
of T cells with their (compared to NK cells) substantially higher effector potential. However, the «antibody success story» has its limitations:
(i) many patients still do not respond at all, others for limited time only,
and (ii) for many tumor entities immunostimulatory antibodies are so far
not available, which also holds true for myeloid malignancies including
acute myeloid leukemia (AML). The latter is somewhat counterintuitive
considering the remarkable success of antibody treatment in lymphoma
and the fact that the success of allogenic stem cell transplantation and donor lymphocyte infusion clearly points to the susceptibility of AML cells
to immune attack. For the above described reasons, we aimed to identify
suitable target antigens that allow for antibody-therapy of myeloid malignancies using novel antibody formats with increased immunostimulatory
efficacy. We will present data on the development of Fc-optimized antibodies targeting CD133 and CD135 (FLT3) to induce antitumor immunity of NK cells against AML cells, based on which the Fc-optimized FLT3
antibody FLYSYN (developed in cooperation with Synimmune GmbH,
a spin-off company of Tübingen University) is currently being evaluated
in a clinical trial (NCT02789254). Moreover, we will introduce our more
recent strategies including immunocytokines consisting of Fc-optimized
antibodies coupled to mutated IL-15 with target cells restricted activity
as well as novel bsAb formats and discuss them in the context of other
immunotherapy strategies presently being developed for the treatment of
AML.
Disclosure: Helmut Salih: Expert Testimony: Finanzierung von wissenschaftlichen
Forschungsvorhaben
Gundram Jung: Advisory Role: Beratungs- bzw Gutachtertätigkeit für Synimmune;
Honoraria: Patent

Abstracts

V452

Nilotinib vs. nilotinib plus interferon α induction and nilotinib
or interferon α maintenance therapy for newly diagnosed
BCR-ABL positive chronic myeloid leukemia patients in
chronic phase: interim analysis of the TIGER (CML V) study
Hochhaus A.1, Saussele S.2, Baerlocher G.3, Brümmendorf T.H.4,
Burchert A.5, Eigendorff E.1, Hasford J.6, Hehlmann R.7, Heim D.8, Krause S.9,
Le Coutre P.10, La Rosée P.11, Mayer J.12, Niederwieser D.13, Hänel M.14,
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Introduction: The TIGER (CML V)-study (NCT01657604) is a multicenter, randomized phase III trial to evaluate efficacy and tolerability of
nilotinib (NIL) 2 × 300 mg/d monotherapy vs NIL 2 × 300 mg/d + pegylated interferon alpha2b (Peg-IFN) and the option to discontinue therapy after Peg-IFN maintenance as first line therapy for chronic myeloid
leukemia (CML) patients (pts) in chronic phase.
Methods: In August 2012, recruitment was commenced with a pilot phase
of 25 pts, aiming to validate the recommended dose of NIL 2*300 mg/d
and PEG-IFN (30–50µg/week according to tolerability and starting after
at least 6 weeks of NIL monotherapy). During the main phase of the study,
newly diagnosed pts were randomized between NIL and NIL/PEG-IFN
combination as accepted during the pilot phase. Efficacy and safety data
are presented without specification of the randomized therapy during the
ongoing recruitment.
Results: As of April 2017, a total of 674 pts (400 male; median age 53,
range 19–86 years; 14% EUTOS high risk) were recruited from 125 participating sites in Germany, Switzerland, and the Czech Republic. Median
observation time was 770 days. With regard to efficacy, 315/395 pts (80%)
reached MMR (BCR-ABL ≤ 0.1% according to the international scale, IS)
at 12 mo and 244/285 pts (86%) at 18 mo. 198/221 pts (90%) concluded
the induction phase in MMR and entered the maintenance phase of the
study. 40 pts. achieved and maintained the response level MR4 (BCR-ABL
≤ 0.01% IS) for at least one year during the maintenance phase and discontinued all therapy. Probabilities of adverse events grade 1–5 after 6 mo.
of therapy were 80 and 89%, of grade 3–5 22 and 27% for the two treatment arms. Six pts progressed to accelerated phase or blast crisis; three of
them died from blast crisis, four received an allogeneic stem cell transplantation. In total, 11 pts died, three CML related, two from vascular
complications.
Conclusions: This interim analysis demonstrates feasibility and tolerability of 1st-line treatment with NIL 2 × 300 mg/d combined with PEG-IFN
30–50 µg/week. Molecular response during the first 24 mo favorably compares with data from recent studies and permits access to the maintenance
phase (NIL vs PEG-IFN monotherapy) for the majority of patients with
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consecutive treatment free remission. Randomization will be closed after
recruitment of 720 patients.
Disclosure: Andreas Hochhaus: Employment or Leadership Position: UK Jena;
Financing of Scientific Research: Novartis, BMS; Expert Testimony: Novartis,
BMS, Pfizer, Incyte, MSD
Markus Pfirrmann: No conflict of interest disclosed.
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10-year survival with imatinib: final evaluation of randomized
CML-study IV
Hehlmann R.1, Lauseker M.2, Saußele S.3, Pfirrmann M.2, Krause S.4,
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Background: Chronic myeloid leukemia (CML)-study IV was designed
to confirm the International Randomized Study on Interferon (IFN) and
STI571 (IRIS) and to explore whether treatment with imatinib (IM) at
400mg/day (n = 400) could be optimized by doubling the dose (n = 420),
adding IFN (n = 430) or cytarabine (n = 158) or using IM after IFN-failure (n = 128).
Methods: From July 2002 to March 2012, 1551 newly diagnosed patients
in chronic phase were randomized into a 5-arm study. 1536 patients were
evaluable.
Results: After a median observation time of 9.5 years, 10-year overall survival (OS) of all patients was 82%, 10-year progression-free survival 80%
and 10-year relative survival 92%. 10-year OS was 80% with IM 400 mg,
84% with IM + IFN, 79% with IM 800 mg, 84% with IM + cytarabine
and 79% with IM after IFN. The differences were not significant. Patients
reaching the molecular response milestones at 3, 6, and 12 months had
a significantly better survival. The faster response of a treatment group
(IM 800mg) did not translate into a detectable survival advantage. In a
multivariate analysis, risk group, major-route chromosomal aberrations,
comorbidities, smoking and treatment center (academic vs. other) influ-
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enced survival significantly, but not gender, transcript type or any form of
treatment optimization.
Conclusions: For responders, monotherapy with IM 400 mg provides a
close to normal life expectancy independent of the time to response. Outcome of CML is currently more determined by disease biology, patients’
demographics and microeconomic elements than by treatment optimization.
Disclosure: Rüdiger Hehlmann: Financing of Scientific Research: BMS; Expert
Testimony: Novartis
J. Hasford: No conflict of interest disclosed.
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The EUROSKI biomarker study: analyzing the mechanisms of
treatment-free remission in chronic myeloid leukemia
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Introduction: A substantial proportion of patients with chronic myeloid
leukemia (CML) in deep molecular response (DMR) reach treatment-free
remission (TFR) after tyrosine kinase inhibitors (TKI) cessation. So far,
duration of DMR and TKI therapy are of prognostic relevance. In addition, immunological factors seem to play a role. The aim of this study is
to identify a gene signature predictive for TFR using whole transcriptome
expression analyses.
Methods: RNA from peripheral blood (PB) leukocytes of 10 healthy controls and 60 CML patients who stopped TKI therapy within the EUROSKI
study (30 patients with ongoing TFR, 30 patients with molecular recurrence) was isolated at the last day of TKI intake. In order to investigate
differentially expressed genes, whole transcriptome expression analyses
with Clariom D arrays (Affymetrix) were performed. Relevant biomarkers were tested in multivariate analyses and gene set enrichment analyses
(GSEA).
Results: CML patients in DMR compared to healthy controls showed
16000 differentially expressed genes (p < 0.05). The NK-cell marker CD69
showed overexpression with highest fold change (>8-fold) for CML patients versus healthy controls. In addition, significant enrichment of NFƙB
mediated TNFα and TGFβ pathways (FDR < 7%, p < 0.03) were found in
CML patients. Comparing the TFR versus relapse cohort, we found 2600
differentially expressed genes. Most notably the toll-like receptors TLR1,
TLR6 and TLR8 were upregulated in the relapse cohort (p < 0.03). Activated downstream signatures of NOD-like, TLR and TNFα pathways,
known for their promotion of a protective CML microenvironment, were
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significantly enriched (p < 0.03, FDR< 2%). In contrast, patients in TFR
were characterized by an upregulation of T-cell receptor and granzyme
gene family members (p < 0.03). Genes of interest showed distinct cut-offs
highly predictive for TFR.
Conclusion: CML patients in DMR present a considerable inflammatory
gene expression pattern in PB leukocytes in contrast to healthy controls.
In accordance with previous studies, genes involved in immune exhaustion and immune surveillance were differentially expressed between patients with TFR and relapse. The specific inflammatory gene signature of
the relapse cohort suggests ‘stemness’ as third mechanism and driver for
relapse. Validation on a larger cohort with a selected multiple marker panel is warranted.
Disclosure: Sébastien Rinaldetti: Expert Testimony: Novartis
Susanne Saußele: Advisory Role: Novartis, BMS, Pfizer and ARIAD; Financing of
Scientific Research: Novartis, BMS, Pfizer and ARIAD; Expert Testimony: Novartis
and BMS; Other Financial Relationships: Novartis and BMS (Reisekosten)
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Bosutinib (BOS) vs imatinib (IM) for newly diagnosed chronic
myeloid leukemia (CML): initial results from the bfore trial
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Introduction: BOS is a potent SRC/ABL kinase inhibitor approved for
adults with Ph+ CML resistant/intolerant to prior therapy. We assessed
the efficacy and safety of BOS vs IM as first-line treatment (tx) of chronic
phase (CP) CML.
Methods: In this ongoing, multinational, phase 3, open-label study
(NCT02130557), 536 patients (pts) with newly diagnosed CP CML were
randomized 1:1 to BOS 400 mg QD (n = 268) or IM 400 mg QD (n = 268
[3 not treated]). Per protocol, efficacy was assessed in a modified intentto-treat (mITT) population of 487 Ph+ pts (BOS, n = 246; IM, n = 241)
with e13a2/e14a2 transcripts; Ph- pts and pts with unknown Ph status
and/or atypical BCR-ABL transcripts were excluded from this population.
Results: After ≥12 mo of follow-up, 78.0% of BOS and 73.2% of IM pts remain on tx with median durations of 14.1 and 13.8 mo, respectively. Major
molecular response (MMR) rate at 12 mo (primary endpoint) was significantly higher with BOS vs IM in the mITT population (47.2% vs 36.9%;
P = 0.02) as well as in the ITT population of all randomized pts (46.6%
vs 36.2%; P < 0.02). Rate of complete cytogenetic response (CCyR) by 12
mo was also higher with BOS (77.2% vs 66.4%; P < 0.008) in the mITT
population. Cumulative incidence of MMR (hazard ratio, 1.34; P < 0.02)
and CCyR (hazard ratio = 1.38; P ≤ 0.001) was favorable with BOS. Rates
of BCR-ABL transcripts ≤10% (Intl Scale) at 3 mo (75.2% vs 57.3%), MR4
at 12 mo (20.7% vs 12%) and MR4.5 at 12 mo (8.1% vs 3.3%) were higher
with BOS vs IM (all P < 0.025). 1 BOS pt and 4 IM pts discontinued tx due
to progression to accelerated or blast phase. There were no deaths within
28 d of last dose of BOS and 4 with IM. 12.7% of BOS and 8.7% of IM pts
discontinued due to drug-related toxicity. Gr ≥3 diarrhea (7.8% vs 0.8%)
and increased alanine (19% vs 1.5%) and aspartate (9.7% vs 1.9%) aminotransferase levels were more common with BOS. Cardio-, peripheraland cerebrovascular events were infrequent (all grades: 3%, 1.5% and 0%
BOS vs 0.4%, 1.1% and 0.4% IM; gr ≥3: 1.5%, 0% and 0% vs 0%, 0% and
0.4%). Additional results from ongoing analyses will be presented.
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Conclusion: Pts on BOS had statistically significantly higher rates of 12mo MMR and CCyR and achieved responses faster than those on IM.
Consistent with the known safety profile, higher incidences of gastrointestinal events and transaminase elevations were observed with BOS. Results
from this study suggest BOS may be a welcome tx option for pts with
newly diagnosed CP CML.
Disclosure: Tim Brümmendorf: Honoraria: Novartis (although older than 10 y);
Expert Testimony: Bristol-Myers Squibb, Novartis, Ariad, Pfizer
Jorge Cortes: Advisory Role: Ariad, Bristol-Myers Squibb, Bioline Rx, Novartis,
Pfizer, Amphivena Therapeutics, Janssen; Expert Testimony: Ariad, Bristol-Myers
Squibb, Novartis, Pfizer, Teva, Celgene, Arog, Astellas Pharma, Ambit BioSciences,
Celator, Immunogen, Incyte
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Imatinib (IM) in combination with Hydroxyurea in patients
with CML1st CP does not increase molecular response at
18 months compared to IM alone. Final results of the OSHO
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Introduction: Imatinib (IM) monotherapy remains an acceptable option
to treat newly diagnosed patients with chronic myeloid leukemia (CML)
in the chronic phase (CP). The East German Study Group conducted a
phase I study to identify the dose of HU in combination with standard
dose IM (400 mg daily). 500 mg HU was identified as the starting dose for
the randomized phase II study which tested the combination vs. standard
dose IM, with the rate of major molecular response (MMR) at 18 months
as the primary endpoint.
Patients: Starting in 2002, 20 adult patients with newly diagnosed CPCML were included in the phase I study. Additional 93 patients were enrolled in the phase II of the study, 5 of whom were excluded. With ratio
2:1 in phase II, 88 patients were randomized to the IM/HU (n = 59) and
IM (n = 29) arm, respectively. Three patients (2 IM/HU, 1IM) were lost
to follow-up. According to the study protocol, 49 patients from study IV
were selected by propensity score matching and included in the analysis.
The median age of the 154 patients was 55 years (range 18 - 82). The ELTS
prognostic score was available for 141 patients and was high in 8 (5.7%),
intermediate in 35 (24.8%) and low in 98 (69.5%), with no significant differences between treatment groups.
Results: The 5-year overall survival (OS) / progression-free survival (PFS)
probabilities were 90.4 and 86.7% in the IM/HU and twice 84.9% in the
IM arm. With IM/HU, the probabilities of complete cytogenetic response
(CCR) at 6, 12, and 18 months were 54.3, 84.0, and 93.7%. In the IM arm,
the corresponding numbers were 70.4, 84.9, and 83.3% (p = not significant). There was no significant difference in MMR rate at 18 months between IM/HU (65.8%) and IM (66.0%). The median HU dose was 500mg
(range 152–3000); the median IM dose was 400 mg (range 145–617mg)
in both arms. The cumulative incidences of adverse events in general and
grade 4 showed an earlier occurrence in the IM/HU than in the IM arm
(p = 0.0343, Gray test)
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Conclusion: Compared to Imatinib only, the combination of Imatinib
and HU resulted in similar MMR rates at 18 months. Furthermore, IM/
HU was associated with more early adverse events. There was no indication of a beneficial effect in the treatment of CML patients in 1st chronic
phase using the combination of IM with HU.
Disclosure: Thoralf Lange: Financing of Scientific Research: Novartis, BMS;
Expert Testimony: Novartis
Dietger Niederwieser: Expert Testimony: Novartis
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Molecular monitoring of chronic myeloid leukemia patients
by droplet digital PCR
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Introduction: With the development of 2nd generation tyrosine kinase inhibitors (TKI) the number of patients in deep molecular remission rises,
but the reliable detection and quantification is challenging with currently
used qPCR methods. By distributing a sample across thousands of nanoliter-sized droplets, digital droplet PCR (ddPCR) enables sensitive detection of rare sequences. Here, we aimed to evaluate the suitability of ddPCR
for molecular monitoring of CML patients with particular focus on low
residual BCR-ABL transcripts.
Methods: Optimal reaction conditions for ABL and BCR-ABL measurements were evaluated. The false positive rate was determined by analyzing HL60 cDNA. ddPCR results obtained from 60 patient samples with
BCR-ABL/ABL ratios distributed over 5 log-levels were compared with
two qPCR platforms. An interlaboratory test with 50 blinded samples was
performed to study the reliability and robustness of the technology. Furthermore, single and follow-up samples of patients in deep molecular remission (MR5, n = 22), patients after allo-SCT (n = 20) as well as healthy
volunteers (n = 10) were analyzed.
Results: In 9/100 HL60 replicates one false positive droplet was found.
The best agreement between qPCR and ddPCR was reached for patient
samples with BCR-ABL/ABL ratios between 1 and 0.01%. For samples
with ratios below 0.01% the results varied +/- 1 log level. Similar results
were observed in the interlaboratory test. To enable the determination of
MR5.5 by ddPCR (requiring ≥320.000 ABL molecules), 5 replicates were
assessed by ddPCR for 22 samples with a response level of MR5 according
to qPCR. 7/22 samples were assigned to MR5.5 by ddPCR, 3/22 samples
showed a ratio of MR5, 5 samples each were assigned to MR4.5 and MR4
and two samples, both patients who discontinued TKI therapy, showed
MMR or higher. In 12/20 patients after allo-SCT residual disease was detectable. In 4/10 healthy volunteers low level BCR-ABL ratios between
0.0008 and 0.0011% were found by ddPCR.
Conclusions: The performance of multiple replicates is strongly recommended for samples with BCR-ABL levels < 0.01%. The source of false
positive droplets found in wild type controls has to be determined to further improve sensitivity. ddPCR might represent a useful tool for molecular monitoring of patients in deep molecular remission and/or treatment
free remission. The presence of BCR-ABL in healthy individuals complicates the interpretation of patients in deep molecular remission (≤MR5).
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Introduction: The aim of this analysis is to determine the number of patients with metastatic colorectal cancer that present with resectable disease during systemic first-line therapy and to associate findings with study
reports concerning resections and outcome.
Methods: The evaluation was performed as central review of the AIO
KRK0306- study (FIRE-3) by eight surgeons and three medical oncologists that were blinded for treatment allocation, other reviewers’ evaluations and conducted interventions. Resectability was defined if at least
50% of the reviewers recommended surgical-based intervention. Technical difficulty and anticipated clinical benefit were assessed by visual analogue scale. Overall survival was assessed by Kaplan-Meier method and
compared by log rank test in resectable vs. unresectable patients as well as
according to whether resections were performed or not.
Results: Resectability increased from 22% (97 of 448 patients) before
treatment to 53% (238/448) at best response, compared to an actual secondary resection rate for metastases of 16% (72/448). Potential.resectability of metastases was not limited to patients with one-organ disease.
Interventions were evaluated as easier, and anticipated clinical benefit
was greater, after treatment. Resection rates varied by treatment setting.
Among patients with resectable disease, patients with conducted secondary resection had a clearly superior outcome compared to patients with
resectable disease but without surgery or patients with unresectable disease (51.3 (35.9–66.7) vs. 30.8 (26.6–34.9) vs. 18.6 (15.8–21.3) months,
P < 0.001)
Conclusions: This central review of FIRE-3 suggests that approximately
every second patient should have been considered for resection of metastases following treatment. This finding, together with outcomes in resected vs. unresected patients with resectable disease, suggests a critical shortage concerning access to surgery and underlines the need for evaluation
of patients in high-volume centers.
Disclosure: Dominik Modest: Advisory Role: Amgen, Roche, BMS, Merck;
Financing of Scientific Research: Amgen, Merck, bayer, Pfizer, Roche, MSD, BMS,
SIRTEX, Servier; Expert Testimony: Amgen, Merck, Roche,
Ulf Neumann: Financing of Scientific Research: Roche, Amgen, Novartis, Chiesi,
Merck, Astellas; Expert Testimony: Merck

Disclosure: No conflict of interest disclosed.
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Randomized phase III study of fluoropyrimidine (FP) plus
bevacizumab (BEV) vs. FP plus irinotecan (IRI) and BEV as
first-line therapy for metastatic colorectal cancer (mCRC):
german AIO KRK0110 (ML22011) – study

mFOLFOXIRI + Panitumumab versus FOLFOXIRI as first-line
treatment in patients with RAS wild-type metastatic colorectal
cancer m(CRC): a randomized phase II VOLFI trial of the AIO
(AIO-KRK0109)

Modest D.P.1, Fischer von Weikersthal L.2, Decker T.3, Vehling-Kaiser U.4,
Uhlig J.5, Schenk M.6, Freiberg-Richter J.7, Peuser B.8, Denzlinger C.9,
Peveling genannt Reddemann C.10, Graeven U.11, Schuch G.12,
Schwaner I.13, Stahler A.14, Jung A.15, Held S.16, Stintzing S.14,
Giessen-Jung C.14, Heinemann V.14

Geißler M.1, Martens U.2, Knorrenschild J.R.3, Greeve J.4, Florschütz A.5,
Tannapfel A.6, Mönnich H.7, Ettrich T.8, Kanzler S.9, Büchner-Steudel P.10,
Heinemann V.11, Held S.12, Reinacher-Schick A.13, Hebart H.14,
Atzpodien J.15, Egger M.16, Lindig U.17, Müller C.18, AIO
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Stuttgart, Germany, 10MVZ RNR Leverkusen am Gesundheitspark, Leverkusen,
Germany, 11Kliniken Maria Hilf GmbH - Krankenhaus St. Franziskus,
Mönchengladbach, Germany, 12Hämatologisch-Onkologische Praxis
Altona (HOPA), Hamburg, Germany, 13Onkologische Schwerpunktpraxis
Kurfürstendamm, Berlin, Germany, 14Klinikum der Ludwig-MaximiliansUniversität, München, Germany, 15Institut für Pathologie, LMU, München,
Germany, 16ClinAssess GmbH, Leverkusen, Germany
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Background: The AIO KRK-0110 study investigates the optimal treatment intensity in patients (pts) with untreated unresectable mCRC receiving BEV-based therapy. We tested the non-inferiority of a sequential application of FP+ BEV followed by IRI+ FP+ BEV at first progression (arm
A) vs. initial FP+ IRI+ BEV (arm B), trial identification: NCT01249638.
Methods: As primary endpoint, time-to-failure of strategy (TFS = faliure
of treatment with all substances) was evaluated. Based on a power of 70%
(reduced from initial 80% due to slow recruitment) and a one-sided alpha
of 5%, the non-inferiority margin was set to a hazard ratio (HR) of 0.8,
requiring 378 events. Secondary endpoints of the study included efficacy
parameters in molecular subgroups.
Results: This analysis of the full analysis set (FAS) consists of 421 patients
(212 Arm A, 209 Arm B) with 380 events, median age was 71 years. Tumors of 374 pts (88.8%) were characterized centrally. The primary endpoint
(TFS) was neither met in the FAS (9.6 (8.6–10.6) vs. 9.9.( 8.8–10.6), HR:
0.86 (0.73–1.02), P = 0.16) nor in the RAS wild-type (WT) population
(HR: 0.65 (0.50–0.86)), but was observed in patients with RAS mutant
(MT) Tumors (HR:1.08 (0.84–1.38)). A Cox model for interaction of
study arm * RAS-status indicated a significant interaction (P = 0.03). Similar observations were made for overall survival.
Conclusions: In this trial comprising a more elderly population, non-inferiority for TFS of initial FP+ BEV as compared to FP+ IRI+ BEV could
not be demonstrated. While patients with RAS-WT mCRC appeared to
benefit from upfront therapy with an intensive regimen (IRI+ FP+ BEV),
sequential therapy starting with FP+ BEV might be a valuable first-line
option rather in patients with RAS mutant mCRC.
Disclosure: Dominik Modest: Advisory Role: Amgen, Roche, Merck, Bayer; Financing of Scientific Research: Amgen, Roche, Merck, Bayer, MSD, Servier,; Expert
Testimony: Merck, Roche, Amgen
Volker Heinemann: Advisory Role: Amgen, Merck, Roche, Sanofi, Boehringer-Ingelheim, SIRTEX, Baxalta, Celgene, BMS; Financing of Scientific Research:
Amgen, Merck, Roche, Sanofi, SIRTEX, Baxalta, Celgene, BMS; Expert Testimony:
Amgen, Merck, Roche, Boehringer-Ingelheim, Celgene, Taiho, Sirtex, Integragen,
Bayer, Sanofi
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Background: Triple chemotherapy with an anti-EGFR reported promising activity with some safety concerns in single arm phase II trials. The
randomized VOLFI trial evaluated activity and safety of mFOLFOXIRI +
panitumumab versus FOLFOXIRI in ECOG 0–1, primarily non-resectable RAS wild-type mCRC patients.
Methods: Prospective 2:1 randomized, multi-center, Simons’s two stage
phase II trial comparing mFOLFOXIRI (Oxaliplatin 85 mg/m2, Irinotecan
150 mg/m2, 5-FU 3000mg/m2 cont. 48h, LV 200 mg/m2) + Panitumumab
6 mg/KG (arm A) with FOLFOXIRI (Oxaliplatin 85 mg/m2, Irinotecan
165 mg/m2, 5-FU 3200 mg/m2 cont. 48h, LV 200 mg/m2; arm B), both
arms q2w. Cohort 1: definitively irresectable mCRC; cohort 2: chance of
secondary resection of metastatic lesions. Primary endpoint was objective
response rate (ORR), secondary endpoints were secondary resection rate
(cohort 2), DCR, PFS, OS, toxicity, quality of life. The trial was financially
supported by an unrestricted grant from Amgen.
Results: A total of 96 patients were randomized (63 arm A, 33 arm B). In
arm A and B 20 (31.7%) and 11 (33.3%) patients belonged to cohort 2,
respectively. ORR was 85.7% in arm A and 54.5% in arm B (p = 0.0013,
odds ratio 5.000; 95%-CI 1.870–13.370). DCR was 96.8% in arm A and
78.8% in arm B (p = 0.0071, odds ratio 8.212). In arm A and B 53 (84,1%)
and 25 (75.8%) tumors were left sided, 10 (15.9%) and 6 (18.2%) were
located in the right colon, respectively. ORR in Arm A was 90.6% versus
60.0% (p = 0.0288, OR 6.400) and in Arm B 60.0% versus 50% (p = n.s.)
for left and right located CRC, respectively. ORR between arms A and B
comparing left and right sided CRC was 90.6% versus 60.0% (p = 0.0039,
OR 6.400; 95%-CI 1.889–21.679) and 60.0% versus 50.0% (p = n.s.), respectively. Secondary resections in cohort 2 were 60% (n = 12, R0 = 7)
and 36.4% (n = 4, R0 = 3) in arms A and B, respectively. Serious adverse
advents grade 3–5 occured in 45.3% and 24.2% in arms A and B, respectively, p = 0.0496).
Conclusions: mFOLFOXIRI plus Panitumumab results in significantly
higher response rates compared to FOLFOXIRI in RAS wild-type mCRC.
Response rates, however, are differential according to tumor sidedness.
High secondary resection rates were observed in potentially resectable
metastatic disease. Toxicity is manageable in younger fit patients with
ECOG 0–1. PFS, OS, QL and translational research data are still immature
and will be presented at the meeting.
Disclosure: Michael Geißler: Advisory Role: Amgen; Expert Testimony: Amgen
Christian Müller: No conflict of interest disclosed.
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Cancer-associated signaling pathways influence the
HLA-immunopeptidome of colorectal carcinoma

Molecular consensus subtyping of colorectal carcinoma in
liver and brain metastases

Haen S.C.P.1,2, Kowalewski D.J.2, Backert L.2,3, Bernhardt J.4, Schuster H.2,
Dengler F.1, Kopp H.-G.1, Wagner S.5, Königsrainer I.5, Beckert S.5,
Kohlbacher O.3, Königsrainer A.5, Kanz L.1, Rammensee H.-G.2,
Stevanovic S.2, Löffler M.W.2,5
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Introduction: Colorectal carcinoma (CRC) is a leading cause of cancer
related morbidity and mortality. Despite recent progress in several cancer
entities through applying immune checkpoint inhibitors, clinical efficacy in CRC has been limited to microsatellite instable (MSI) tumors only.
However, immune cell infiltrates in CRC have proven to be prognostically
highly relevant, implying that CRC still represents a promising candidate
for immunotherapeutic approaches.
Methods: Tissue from 35 CRC and corresponding non-malignant colon
(NMC) specimens were evaluated using uHPLC tandem mass spectrometry after HLA immunoprecipitation. Identified HLA-ligands were annotated to their respective source proteins and semi-quantitatively assessed
for modulations in CRC as compared to NMC tissue. Pathway association of modulated peptides was determined using Kyoto Encyclopedia of
Genes and Genomes (KEGG) and protein analysis through evolutionary
relationships (PANTHER).
Results: For MHC classes I and II, the median number of identified
HLA-ligands per sample was 1,771 and 507 on CRC, and 796 and 537 on
NMC tissue, respectively. Peptides detected on CRC were attributable to
a total of 7,684 (MHC class I) and 1,602 (MHC class II) source proteins.
For NMC HLA-bound peptides could be annotated to a total of 6,312
and 1,509 source proteins, respectively. Comparison of autologous CRC
and NMC tissue revealed 1,364 up-modulated and 1,070 down-modulated source proteins in CRC. For MHC class I, 3 source proteins (SULF-1,
SLC52A2, LAMC-2) represented by 10 peptides were identified exclusively and frequently (≥3 samples) on CRC. Annotation of significantly
modulated peptides to metabolic and signaling pathways revealed a representation of tumor-associated pathways within the CRC ligandome,
only. Further, overrepresented peptides linked to infection-related and
cell-adhesion pathways were detected. Of note, peptides on CRC represented many characteristic CRC pathways (including WNT, TGFβ, PI3K,
p53 and RTK-RAS pathways).
Conclusions: A comprehensive analysis of the HLA-ligand repertoire of
CRC cancer cells revealed significantly modulated and tumor-exclusive
antigens. Importantly, the immunopeptidome reflected cancer-associated
pathways, indicating that alterations of tumor cell metabolism in general
could result in cancer-specific, albeit not mutation-derived tumor-antigens.

Introduction: Oligo-metastatic colorectal carcinoma (CRC) is a potentially curative disease. Selected patients benefit from a resection of limited
colorectal metastases in the long term, while other patients suffer short
term recurrence and progression of the disease. Therefore theaim of the
study was to identify tumorbiological prognostic characteristics at the
transcriptome and proteome level and to examine the consensus molecular subtypes (CMS) as established for primary tumors in the metastatic
tissue. In addition, organ-specific expression patterns for liver and brain
metastases were evaluated.
Methods: Overall, tissue from 61 patients suffering from CRC with limited hepatic or surgery-requiring brain metastases could be collected and
analysed. Metastatic tissue was collected freshly and analyzed by RNA seq
and reversephaseproteinarray within the BMBF-funded consortium MetastaSys. Molecular subtyping of the metastases and correlation with clinical-pathological data and oncological long-term course of the patients
were performed based on the expression data.
Results: The RNA and protein expression of the examined CRC liver and
brain metastases showed a significantly different signature (p < 0.001) depending on the site of the metastasis. A CMS assignment was possible
for most metastases and interestingly showed predominantly the mesenchymal CM subtype 4 for liver metastases, whereas most brain metastases could be assigned to the metabolic CM subtype 3. In liver metastases,
CM subtype 4 was shown to be prognostically favorable (p = 0.018) with a
3-year survival of 73.3% of patients after metastases resection.
Conclusions: The CMS distribution in the collective studied here differs
from that known from primary tumors. The CMS in CRC metastases requires further investigations, but could be useful as a prognostic marker
and facilitate therapy stratification in future.
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Characteristics and response outcomes of long-term survivors
in studies of first-line panitumumab (Pmab) for metastatic
colorectal cancer (mCRC)
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Introduction: First-line trials have shown that the EGFR-targeted monoclonal antibody Pmab can improve survival in patients (pts) with RAS
wild-type (WT) mCRC. Baseline disease characteristics and response outcomes are described for a subset of pts with very extended overall survival
(OS).
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Methods: Analyses (retrospective) included pts with RAS WT mCRC
(i.e. tumours containing no mutations in KRAS or NRAS exons 2 [codons 12/13], 3 [codons 59/61] and 4 [codons 117/146]) from the phase
3 PRIME study (NCT00364013; Pmab+FOLFOX4 vs FOLFOX4) and
phase 2 PEAK study (NCT00819780; mFOLFOX6+Pmab or bevacizumab). Baseline disease characteristics and response outcomes (early tumour
shrinkage [ETS]; depth of response [DpR]) were summarised for longand short-term survivors. Definitions: ETS - reduction of ≥30% in the
sum of the longest diameters of measurable target lesions at 8 weeks; DpR
- max. % change from baseline to nadir in pts who had tumour shrinkage,
or % change at progression in pts with no shrinkage (if there was no progression, DpR could not be defined); long-term survivors - the 25% of pts
with the longest OS. In a second pooled analysis, long-term survival was
defined as ≥45 months.
Results: For 664 pts analysed, median survival was 39.5 months (PRIME:
120/475 pts) and 45.9 months (PEAK: 34/137 pts) using the 25% cut-off.
Long-term survivors were more likely than short-term survivors to be
randomised to Pmab (PRIME: 61% vs 46%; PEAK: 62% vs 47%), have an
Eastern Cooperative Oncology Group performance status of 0 (PRIME:
74% vs 50%; PEAK: 76% vs 56%), have BRAF WT, left-sided primary tumours, to have received study treatment for ≥9 months, have undergone
resection, and to have experienced ETS (Table); median DpR was also
higher. Overall, 124/664 pts (19%) survived ≥45 months; baseline characteristics and response outcomes were similar to those in the 25% analysis
(data not shown).
Tab. 1. Treatment received and response outcomes in longe-term and short-term
survivors

Conclusions: Long-term survivors were more likely to have received
Pmab, have baseline characteristics associated with favourable prognosis,
and have better response outcomes (ETS, resection, DpR). They may reflect a cohort of pts with tumour biology that has greater sensitivity to
Pmab.
Disclosure: Claus-Henning Köhne: Financing of Scientific Research: Amgen,
Bayer, Merck, Pfizer, Servier
Michael Geißler: Advisory Role: Amgen, Merck, Roche; Expert Testimony: Amgen, Merck, Roche
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Cross-tissue interactome analyses unravel novel oncogenic
roles of SOX2
Schaefer T.1, Candido S.1, Wang H.1, Bock T.2, Schmidt A.2, Lengerke C.1,3
University of Basel and University Hospital Basel, Department of Biomedicine
(DBM), Basel, Switzerland, 2Biozentrum, University of Basel, Basel, Switzerland,
3
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First recognized for its significance in early embryogenesis, SOX2 (sex
determining region Y box 2) since received major attention as a transcriptional master regulator of stemness driving the re-programming of terminally differentiated somatic cells back into an induced pluripotent stem
cell (iPS) state and as a powerful oncogene of the cancer stem cell (CSC)
compartment. We and others have shown that SOX2 expression and protein turnover relate to canonical PI3K/AKT signaling involving direct
physical contact and phospho-modification by AKT (Schaefer et al. 2015
/ Schaefer and Lengerke 2015). Evident tissue and cell-type specificities in
this context prompted us to perform a systematic proteome-wide search
for co-factors regulating SOX2 biology, as reported about here.
The SOX2 interactome was analyzed within total cell lysates derived of
human breast carcinoma and glioblastoma cell lines by co-immunoprecipitation (co-IP) and HPLC/MS. This spatially unbiased approach revealed >900 individual and >70 shared proteinaceous co-factors across
different tissues, thus underscoring a hitherto underestimated scaffolding
function of SOX2. In line with its established role as transcriptional modulator, a major proportion of SOX2 binding partners cluster in functional
categories implicated in DNA binding and/or nucleotide modification
(e.g. helicases, transferases, and ligases). However, a near equal share of
SOX2 associated factors fall into functional classes formally unrelated to
transcription modulation such as cell adhesion, cytoskeletal organization,
or metabolic adaptation. Exploiting lentiviral knock-down and overexpression constructs for functional validation, we confirm co-regulation of
SOX2 with selected binding partners. Moreover, we observe co-depletion
of SOX2 and its co-factors in cells of stalled AKT activity, and a molecular
restoration of both upon proteasomal inhibition.
We conclude that, besides its known significance in DNA activity control,
the SOX2 protein engages in various interactions seemingly unrelated to
transcription modulation. These newly discovered interactions are likely
to synergize with canonical SOX2 functions (i.e. the induction and maintenance of stemness), but involve regulation at post-transcriptional level
and of extra-nuclear components as well. Our efforts thus add an exciting
new facet to SOX2 biology and eventually, may open new therapeutic avenues for targeted anti-CSC therapy.
Disclosure: No conflict of interest disclosed.
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Deregulated integrity control of HSC pool with elevated UPR
and DNA damage responses in hematopoietic cells of CN
patients
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Severe congenital neutropenia (CN) is a pre-malignant bone marrow
failure syndrome with maturation arrest of granulopoiesis at the level of
promyelocytes in the bone marrow due to mutations in e.g. ELANE (neutrophil elastase) or HAX1 (HCLS1-associated protein X-1). Intracellular
accumulation of misfolded ELANE induces unfolded protein response
(UPR) and ER stress. HAX1 mutated cells are prone to mitochondrial dysfunctions and apoptosis. We hypothesize that UPR and ER stress due to
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ELANE or HAX1 mutations may induce genetic instability in HSC’s and
thus contribute to malignant transformation. Indeed, Gene Set Enrichment Analysis (GSEA) of global gene expression revealed an altered expression of genes associated with DNA double-strand break (DSB) repair
and cell cycle regulation in HSC’s of CN patients (3 CN-ELANE and 3
CN-HAX1 patients) compared to healthy individuals. qRT-PCR showed
an upregulation of DSB repair genes (BRCA1, BRCA2 and RAD51) and
cell cycle regulating genes (CHEK1, CDKN1A and CDKN3) in both CN
groups compared to G-CSF treated healthy individuals.
To prevent the appearance of clonal outgrowth from stressed HSC’s with
oncogenic mutations, intrinsic damage must be tightly controlled. The
output of the control mechanisms (proliferation and differentiation vs.
cell cycle arrest and apoptosis) are dependent on the differentiation stage
of hematopoietic cells. Therefore, we evaluated the composition of the
HSC pool in the bone marrow of CN patients using multicolor FACS panel developed by J. Dick. Indeed, we found that in CN patients, hematopoietic differentiation program is markedly shifted from common myeloid to
multi-lymphoid progenitor lineage with dramatically reduced numbers of
mature granulocytes. These data suggest deregulated integrity control of
HSC pool with elevated UPR and DNA damage responses in hematopoietic cells of CN patients. These events may explain the high susceptibility
of CN patients to malignant transformation.
Disclosure: No conflict of interest disclosed.
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Structural centrosome aberrations trigger cytoskeleton
rearrangements to favor basal cell extrusion from epithelial
monolayers and 3D spheroids
Schnerch D.1,2, Ganier O.2, Nigg E.A.2
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Introduction: Structural centrosome aberrations are often observed in
human tumors from early stages on. Despite their frequent presence, their
contribution to carcinogenesis and disease progression remains largely
unclear.
Methods: We have developed a system allowing us to generate structural
centrosome aberrations (centrosome-related bodies/CRBs) in epithelial
cells upon induction by doxycycline. CRBs are induced by overexpression of the centrosomal protein Ninein-like protein, which is often overexpressed in human tumors. In this study we explored the impact of CRBs
on polarized epithelial monolayers in 2D and epithelial spheroids in 3D
tissue culture. We analyzed 3D reconstructions derived from confocal microscopy z-stacks and performed time-lapse fluorescence microscopy to
better understand the kinetics of the observed processes.
Results: When exploring the consequences of CRBs onto epithelial spheroids, we noted that dead cells were oftentimes disposed into the surrounding matrix. While unperturbed epithelia typically dispose dead cells
apically into luminal cavities, allowing them to find their way out of the
body, we confirmed that epithelial monolayers which harbor CRBs also
show a bias in favor of basal (epithelial) extrusion. Basal extrusion is also
observed in K-ras- and APC-mutant cells, with extruded cells accumulating underneath epithelial layers. We noted that this switch in directionality of extrusion coincides with a profound CRB-dependent reorganization
of the microtubule (MT) cytoskeleton and MTs localized to the space between the apically-anchored CRB and closing contractile rings, with the
nucleus being positioned underneath. CRBs anchored MTs within the
apical region of polarized epithelial cells and, as a consequence, the localization of cellular constituents known to interact with MTs and regulating
extrusion signaling, like S1P, appeared similarly restricted. This leads us to
propose a model according to which S1P as well as its receptor are trapped
in the apical compartment through MT ‘anchor-chains’ attached to CRBs.
This, in turn, interferes with the repositioning of contractile rings that
would be required for apical extrusion, favoring basal extrusion.
Conclusion: In a carcinogenesis context, basally extruded pre-transformed CRB-harboring cells accumulating underneath epithelial layers,
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might eventually acquire additional genetic hits and, unleashed from their
restrictive epithelial environment, seed metastatic disease.
Disclosure: No conflict of interest disclosed.
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Inhibition of human T cells by the tumor metabolite MTA:
mechanism of action and MTAP-overexpression in T cells as
putative strategy to improve antitumor activity
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Metabolic dysregulation in malignant cells leads to the secretion of tumor metabolites which contribute to the shaping of a favorable milieu for
tumor immune escape facilitating resistance to antitumor immunotherapy. Recently, disrupted methylthioadenosine metabolism drew interest
as further putative immunoinhibitory metabolic dysregulation. A broad
spectrum of tumor entities was reported to lack expression of the enzyme
methylthioadenosine phosphorylase (MTAP) leading to elevated levels of
its substrate 5’-deoxy-5’-methylthioadenosine (MTA). MTAP deficiency
is reported to correlate with worse response to adjuvant IFNα therapy and
a higher risk for metastatic disease in malignant melanoma providing evidence for immunobiological relevance.
Previously, we found a strong inhibitory effect of MTA on human T cell
function. To unravel the underlying molecular mechanism, we investigated the impact of MTA on intracellular signaling. Furthermore, we were
interested in the effect of MTA on T cell metabolism. As a putative approach to augment the performance of T cells facing the MTA-rich milieu
of MTAP-deficient tumors, we aimed to equip T cells with higher levels of
the MTA-metabolizing enzyme MTAP by retroviral transduction.
We found MTA to interfere with several signaling pathways. Most strikingly, MTA decreased Akt phosphorylation as well as protein arginine
methylation, both crucial processes for proper T cell function. As Akt is
a key regulator of cell metabolism, we performed several studies focusing
on the effect of MTA on glycolysis and fatty acid metabolism. The results
confirmed our findings that MTA keeps T cells in a rather inactive, naïve
state. We successfully generated MTAP-overexpressing human primary T
cells. First studies examining the resistance of MTAPhigh T cells to MTA
revealed less sensitivity against the inhibitory effects of MTA on proliferation and viability compared to mock transduced controls suggesting a
promising strategy to overcome MTA-mediated inhibitory effects.
Our data emphasizes the crucial role of tumor metabolites such as MTA
in the tumor micromilieu for tumor immune escape. Additionally, we
were able to identify potential molecular mechanisms of MTA-induced
immunosuppression which might offer the opportunity to pharmacologically tackle MTA-mediated immune inhibition. This will contribute to
the development of more effective cell-based immunotherapies against
MTAP-deficient tumors.
Supported by DFG, KFO262, project 03.
Disclosure: No conflict of interest disclosed.
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Involvement of NFAT transcriptions factors in NK cell tumor
immunosurveillance
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NK cells are lymphoid components of innate immunity and play an important role in tumor immunosurveillance. One of the major transcrip-
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tional regulators in lymphoid cells is NFAT (Nuclear Factor of Activated
T Cells) as highlighted by its important role in T and B cell development
and function. With regard to NK cells, available data indicate that NFAT
is dispensable for development. However, several lines of evidence including the observation that the immunosuppressive drugs cyclosporin A and
tacrolimus, which mediate their effects through inhibition of calcineurin
and consecutively NFAT, influence NK reactivity, implicate a role of this
family of transcription factors in NK cell reactivity and function. Here we
employed different genetic mouse models on the C57BL/6 background
to directly study the functional role of NFAT in NK cells. We found that,
except for NFAT3, mRNA and protein of all other family members were
expressed in resting NK cells of wild type (WT) mice with NFAT1, 2 and
4 being most abundantly detectable. When we employed NK cells with
knockout (KO) of NFAT 1, 2, and 4 in comparative in vitro analyses, we
surprisingly found that lack of NFAT resulted in enhanced NK cell activation, degranulation and release of immunomodulatory cytokines like
IFN-γ after co-culture with YAC-1 target cells as well as increased production of granzyme B and perforin after cytokine activation. An inhibitory
effect of NFAT on NK cell effector function was further confirmed in vivo
by employing WT and germ line NFAT KO animals in a syngeneic B16
melanoma model, which revealed a significantly reduced metastatic burden in NFAT KO mice. Depletion of NK cells in this model system in turn
resulted in increased metastasis, however, with WT animals displaying
significantly higher metastatic burden compared to NFAT KO mice. As
this pointed to the fact that NFAT influences metastasis via both NK-dependent and independent mechanisms, we further generated mice with
a NK cell-specific (conditional Ncr1-Cre dependent) NFAT2 KO. When
these animals were employed again in analyses of B16 lung metastasis,
comparative analyses with WT animals confirmed the inhibitory effect of
NFAT on NK tumor immunosurveillance. Taken together, these results
provide the first direct evidence for the functional involvement of NFAT
in NK cell antitumor reactivity and, in contrast to T and B cells, identify
NFAT as a negative regulator of NK cell function.
Disclosure: No conflict of interest disclosed.
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Epigenetic drug treatment globally induces cryptic
transcription start sites encoded in long terminal repeats
Daskalakis M.1,2, Brocks D.1, Schmidt C.3, Li D.4, Bo Z.4, Laudato S.1,
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Methods: Genome wide analysis of transcription start sites (TSS) (Cap
analysis of gene expression (CAGE) sequencing), methylation status
(whole-genome bisulfite sequencing) and chromatin dynamics (Chromatin-immunoprecipitation (ChIP) sequencing) were done by using a previously described reporter cell line model. Functional assays were used to
investigate the mechanisms of LTR reactivation, a neuroblastoma mouse
xenograft model to confirm the results in vivo.
Results: Activation of thousands of cryptic, currently non-annotated TSSs
(TINATS) following DNMTi and/or HDACi treatment. These TINATs
arose most commonly from LTR12 elements, particularly LTR12C (ca.
50% of all TINATs). Resulting transcripts encode truncated or chimeric
open reading frames translated into products with predicted abnormal
functions or immunogenic potential. Both inhibitors convergently induced unidirectional transcription from identical sites since TINATs are
encoded in solitary long-terminal repeats of the endogenous retrovirus-9
family, epigenetically repressed in virtually all normal cells. Moreover, we
found a consensus GATA2 binding motif which strongly distinguished
LTR12Cs with TINATs from LTR12Cs without TINATs, supporting that
GATA2 is likely the upstream transcription factor responsible for TINAT
activation. Knock-down of GATA2 resulted in a reduced LTR12C expression despite epigenetic drug treatment.
Conclusion: DNMTi and/or HDACi induce de novo transcription of
LTRs especially of the LTR12 family, resulting in numerous fusion transcripts that encode novel protein isoforms which have the potential to influence cell proliferation, seem to be an explanation for the priming effect
of epigenetic therapy and might play a role as a potential marker for epigenetic treatment response.
Disclosure: No conflict of interest disclosed.

Fortbildung

Eosinophilie aus hämatologischer, rheumatologischer und
pneumologischer Perspektive
V476

Eosinophilic lung diseases
Löffler-Ragg J.
Medizinische Universität Innsbruck, Innere Medizin II, Innsbruck, Austria

Eosinophilic pulmonary diseases are a heterogeneous group of disorders
frequently associated with peripheral eosinophilia. Among them, a peripheral distribution of transient and migratory lung infiltrates comprises
the lowest common denominator. Various case presentations will cover
the range from primary eosinophilic lung diseases to systemic autoimmune diseases, infections and drug toxicity. However, the lungs may also
present the primary site of clinical manifestation in eosinophilic haematological diseases. Furthermore even slight elevations of peripheral eosinophils seem to have a phenotypic and therapeutic impact for obstructive
lung diseases such as asthma and COPD.
Disclosure: No conflict of interest disclosed.
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Aggressive B-Zell Lymphome: Derzeitige Perspektiven
jenseits von R-CHOP?
V482

Aggressive B cell Lymphoma: who benefits from allo SCT?
Glass B.

Introduction: Several mechanisms of action have been proposed for DNA
methyltransferase and histone deacetylase inhibitors (DNMTi and HDACi); mainly based on candidate gene approaches. However, less is known
about their genome-wide transcriptional and epigenomic consequences.

HELIOS Klinik Berlin-Buch, Hämatologie und Stammzelltransplantation, Berlin,
Germany
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Consolidative autoSCT is frequently used as part of second line treatment of aggressive B-NHL and has been considered to be standard for all
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younger patients in this situation. The international CORAL study confirmed satisfactory results of the current standard approach – platinum
based salvage therapy followed by autoSCT – in patients with low-risk features of relapse (remission duration >12 months, chemo-sensitive relapse)
with an long term event free survival of 56% after 4 years. However, patients with high risk features (primary remission <12 months, primary refractory disease) have a poor prognosis with this approach and the chance
of PFS is below 20%. Patients failing to achieve a remission after salvage
therapy have a very poor prognosis with a long term overall survival in
the range of 10%. Patients with partial remission but being still positive in
PET scans experience long-term PFS in the range of 20%. The same holds
true for those with relapse after a previous autologous transplantation. We
demonstrated in a prospective phase II study, that myeloablative, lymphoma-directed chemotherapy followed by allogeneic SCT is a promising
therapy in those patients with an overall and progression free survival of
39% after three years. The subgroup of patients who received a fully HLAmatched transplant showed a long-term OS and PFS of 64%. Allogeneic
SCT should be considered in all not seriously co-morbid patients with
high-risk relapse / progression of aggressive B-NHL defined as incomplete
response to standard first or second line immune-chemotherapy.
Disclosure: Bertram Glass: Employment or Leadership Position: Leitender Arzt
bei Asklepios und Helios; Immaterial Conflict of Interests: zahllose
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Bedeutung der MRD bei hämatologischen Erkrankungen
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Minimal residual disease diagnostics in patients with multiple
myeloma
Huhn S.
Heidelberg University Hospital, Department of Internal Medicine V, Heidelberg,
Germany

Multiple myeloma (MM) is characterized by the accumulation of malignant plasma cells (PC) in the bone marrow (BM). As a result of therapy
with novel drugs the outcome of patients with MM has improved significantly [1–3] and a majority of fit patients reach complete remission (CR)
or very good partial response (VGPR) [4, 5]. However, most of them will
suffer from relapse, caused by very small amount of remaining tumour
cells (minimal residual disease, MRD) [6]. Several studies have shown that
the presence of MRD is associated with a worse progression free survival
and overall survival and, vice versa, that deep response beyond clinically
defined CR is associated with improved outcome [5, 7–11]. On that basis
the new IMWG consensus criteria for response assessment in MM now
include MRD diagnostics at CR to assess the MRD-status and established
sustained MRD-negativity as deepest response [6].
To date, three different techniques for MRD-diagnostics are available for
MM - Multicolour flow cytometry (MFC), allele-specific oligonucleotide
PCR (ASO-PCR) and next generation sequencing (NGS) - which differ in
material requirements, sensitivity, applicability, potential for automatization and standardization and cost [12,13].
Next to PCs in BM, circulating tumour cells (CTCs) are found in most
patients with MM at time of diagnosis and their quantity was described as
independent prognostic factor [14–17]. In 2016, the IMWG pointed out
that next to MRD-diagnostics in BM, CTCs should be accessed for their
utility as biomarker for response and prognosis in MM patients [6].
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3 Kumar, S.K. et al. Leukemia (2014);
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Peritoneal metastasis – European study activities
Glockzin G.
Klinikum Bogenhausen, Klinik für Allgemein-, Viszeral-, Endokrine und MinimalInvasive Chirurgie, München, Germany

Introduction: Cytoreductive surgery (CRS) often combined with hyperthermic intraperitoneal chemotherapy (HIPEC) has become an inherent
part of multimodal treatment concepts for selected patients with peritoneal metastasis arising from different gastrointestinal and gynecologic
malignacies. Nevertheless, the tumor-specific indication, patient selection, the role of HIPEC, the sequence of treatment options within a multimodal treatment concept and the use and dose of cytostatic agents for
HIPEC are still a matter of debate. Moreover, new indications for CRS and
HIPEC in prophylactic intent in patients with a high risk for developing
metachronous peritoneal metastasis are under discussion.
Methods: Initiated, ongoing or recently completed registered European
clinical trials regarding different tumor entities such as gastric, colorectal
and ovarian cancer have been selected for presentation.
Results: The status of the presented clinical trials and if applicable preliminary or published results will be updated.
Conclusion: The European study activities consisting of many prospective clinical trials may help to answer some of the key questions regarding
CRS and HIPEC and improve the integration and sequencing of different
therapeutic modalities within interdisciplinary treatment concepts for
peritoneal metastasis.
Disclosure: No conflict of interest disclosed.
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Nutrition in advanced cancer patients: state of the art 2017
Oechsle K.
Universitätsklinikum Hamburg-Eppendorf, Universitäres Cancer Center
Hamburg, Hamburg, Germany

Introduction: In advanced patients, malnutrition is frequent and caused
by insufficient oral intake, limited physical activity, disease or treatment-related symptom burden, and katabolic metabolism induced by inflammatory reactions. The impact of nutrition in advanced cancer patients
on their clinical outcome and quality of life seems to be underestimated
in daily clinical praxis, but nearing end-of-life, relevance and meaning of
nutrition is changing.
Methods: A comprehensive overview on the state of the art of nutrition
in advanced cancer patients based on current national and international
guidelines and recommendations will be presented.
Results: Current guidelines recommend routine nutrition screening and
assessment in advanced cancer patients to secure sufficient energy and
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protein intake especially during oncologic treatment. Therapy options include the treatment of gastrointestinal symptoms, nutrition counselling,
balanced oral diets, nutrition by feeding tubes, or intravenously. Nutrition
care should always be combined with physical exercise. Pharmacologic
options to increase appetite, improve nutrition, increase muscle mass or
reduce inflammatory reactions are still limited today, but can be considered in patients with advanced cancer.
In contrast, in patients nearing end-of-life, anorexia and cachexia should
be considered physiological. The detection of the time point when endof-life is nearing and nutrition loses its impact could be challenging in
daily routine. In terminal patients, nutrition and fluid intake are directed
according to clinical symptoms only.
In general, benefits and risk of nutrition modulation should always be balanced and individually adapted in advanced cancer patients.
Conclusions: In advanced cancer patients receiving oncological treatment, assessment and consequent treatment of malnutrition including
physical exercise are of high impact on clinical outcome and quality of
life, while nearing and of life physiolocal cachexia and anorexia are physical and nutrition modulation is based exclusively on symptom burden.

further allo-HLA-DPB1 reactive CD4 CTL clones that allow for the isolation of TCRs devoid of cross-reactivity to non-hematopoietic cells.
Altogether, our data suggest to further investigate HLA-DPB1 specific
TCRs as powerful therapeutic ‘off-the-shelf ’ reagents in allogeneic T-cell
therapy of leukemia.

Disclosure: No conflict of interest disclosed.

Despite their clinical success, the antitumor activity of chimeric or humanized antibodies is limited and there remains an urgent medical need
for the development of optimized antibody based reagents for cancer immunotherapy. One strategy to enhance the therapeutic activity of antibodies is to fuse them to immunstimulatory cytokines, such as IL-2 or IL-15.
While either cytokine induces proliferation and enhances the cytolytic activity of both, NK cells and T cells, IL-15 seems to be superior to IL-2 for
the induction of anti-tumor immunity because it does not stimulate regulatory T cells. In addition, it binds with high affinity to IL15Rα expressed
e.g. on dendritic cells or monocytes which in turn present the cytokine in
trans to the βγ receptor expressed on NK cells or T cells. This trans-presentation offers the possibility to construct IL-15 immunocytokines with
target cell-restricted cytokine activity. Immunocytokines of this kind, in
contrast to classical IL15 and also derivatives like IL-15 superagonists,
may allow the application of truly effective doses which otherwise is prevented by substantial side effects caused by unspecific immune activation.
Following this reasoning we generated fusion proteins comprising of an
Fc-optimized antibody to CD19 and mutated IL15 that no longer binds
to IL15Rα (αCD19xIL15mut). Incubation of human peripheral blood
mononuclear cells (PBMC) with αCD19xIL15mut induced strong activation and proliferation of NK cells. Moreover, autologous CD19+ B cells
as well as CD19+ tumor cells were effectively depleted. Target cell killing
was clearly superior to that induced by an CD19-directed Fc optimized
antibody without cytokine activity. The target cell restricted activity of
αCD19-IL15mut was further confirmed by comparative analyses of NK
cell activation and killing of autologous B cells using immunocytokines
with unrelated specificity (MOPCxIL15mut). In summary, immunocytokines comprising Fc-optimized antibodies and IL15 with deficient IL15Rα binding induce target cell restricted activation and proliferation of
NK cells, resulting in efficient target cell lysis. The constructs described
here thus constitute a promising effective and low side effect treatment
option for B cell malignancies.

Freier Vortrag
Immuntherapie I
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HLA-DPB1 specific T-cell receptors are potent mediators
of anti-leukemia reactivity in vitro as well as in a xenograft
mouse model
Vatter S.1, Zwerger M.1, Schmid M.1, Mirbeth C.1, Herr W.1,2, Thomas S.1,2
Universitätsklinikum Regensburg, Klinik und Poliklinik für Innere Medizin
III, Regensburg, Germany, 2Regensburger Centrum für Interventionelle
Immunologie, Regensburg, Germany
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HLA-DPB1 mismatch antigens occur in up to 80% of allogeneic hematopoietic stem cell transplantations from HLA 10/10 matched donors and
are associated with a significantly decreased risk of leukemia relapse.
Donor T cells usually lack immune tolerance to mismatched HLA-DPB1
and we have recently shown that allo-HLA-DPB1-specific cytolytic T lymphocyte (CTL) clones can be expanded in vitro from CD4+CD45RA+ naive-enriched T cells of healthy donors. To facilitate the generation of alloHLA-DPB1 specific CTL, we have isolated the T-cell receptor (TCRDP04)
from a cytolytic CD4 CTL clone specifically recognizing allo-HLADPB1*04:01 (the most frequent -DPB1 allele expressed in Caucasian population) and genetically transferred it into T cells from healthy donors.
Since this TCRDP04 recognizes its antigen independent of the CD4 co-signal, both re-programmed CD4 and CD8 T cells specifically lysed primary
AML blasts from several HLA-DPB1*04:01+ patients in vitro. Most importantly, TCRDP04 transduced CD4 as well as CD8 T cells induced an almost
complete elimination of HLA-DPB1*04:01+ primary AML blasts in bone
marrow of leukemia-engrafted NOD/SCID/IL2Rgc–/– (NSG) mice and did
not induce any signs of xenogeneic GvHD.
Since TCRDP04+ T cells recognize a broad panel of human hematopoietic and non-hematopoietic as well as xenogeneic cell lines upon HLADPB1*04:01 transfection, we hypothesize that this TCR reacts with
HLA-DPB1*04:01 complexes regardless of which peptide is bound (i.e.
allo-reactive TCR). However, HLA-DPB1*04:01+ primary fibroblasts
and keratinocytes used as surrogate targets of graft-versus-host disease
(GvHD) were recognized only upon IFN-Υ pre-treatment, which up-regulates HLA-class II expression on these cells. Due to this recognition pattern, TCRDP04 redirected T cells might induce on-target GvHD via recognition of recipient HLA-DPB1*04:01 on non-hematopoietic tissues in the
presence of pro-inflammatory cytokines. Introducing safety mechanisms
(e.g. transient TCR expression systems or genetic integration of an inducible caspase o gene) might substantially control the GvHD potential of
TCRDP04 re-programmed T cells. In addition, we aim at the generation of
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Anti-CD19 immunocytokine with target cell restricted IL15
activity
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CD19-CAR T cells control the growth of experimental CNS
lymphoma in vivo
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Introduction: Advances in the treatment of primary CNS lymphoma
(PCNSL) have led to prolonged survival, however, long-term remission
is achieved only infrequently. Chimeric antigen receptor T cells (CAR
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T cells) have proven to be a promising approach to treat systemic B cell
malignancies. Even in patients with advanced chemotherapy-refractory
disease, CAR T cells can achieve durable remission. The most successful
CAR T cells target CD19 (CD19CAR T cells), a pan-B cell antigen that is also
expressed by PCNSL cells. However, whether and how CD19CAR T cells are
able to control PCNSL growth is not known.
Methods: To analyze the therapeutic effect of CD19CAR T cells in the treatment of orthotopic PCNSL at single-cell resolution in vivo, we established
a novel mouse model. After microsurgical preparation of a cranial window, human red fluorescent B-cell lymphoma cells were stereotactically
implanted into the cortex of nude mice. After the tumor reached a threshold diameter, green fluorescent CD19CAR T cells were injected adjacent to
the tumor. To unravel the ensuing CAR T cell – tumor interactions, we
performed in vivo imaging using dual photon microscopy over several
weeks.
Results: CD19CAR T cells infiltrate the tumor in high numbers. Upon encountering their cognate antigen, CD19CAR T cells proliferate, their migration velocity decreases and they arrest in close contact to tumor cells.
Cell-cell interactions can be observed in real time and are accompanied by
tumor regression. Control CAR T cells, lacking the extracellular domain
of the CD19CAR, infiltrate the tumor in lower numbers and barely arrest,
proliferate or kill tumor cells. CD19CAR T cells but not control CAR T cells
significantly inhibit tumor growth and lead to smaller tumor size. Long
term persistence of CD19CAR T cells in brain, peripheral blood and lymph
nodes could be documented even after tumor regression.
Conclusions: In this study, we were able to visualize CD19CAR T cell interactions with tumor cells repeatedly over a time period of several weeks.
Using in vivo microscopy, we identified important aspects of CAR T cell
biology. Long-term analysis indicates that CD19CAR T cells are generally
able to control PCNSL growth. Based on these results, CD19CAR T cells offer a promising approach to treat therapy-refractory patients with PCNSL.
Disclosure: No conflict of interest disclosed.
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ROR2 is a novel target for CAR T cells in breast cancer
Nerreter T.1, Peng H.2, Rader C.2, Grawunder U.3, Einsele H.1, Hudecek M.1
Universitätsklinikum Würzburg, Medizinische Klinik II, Würzburg, Germany,
The Scripps Research Institute, Department of Cancer Biology and Department
of Molecular Therapeutics, Jupiter, United States, 3NBE Therapeutics, Basel,
Switzerland
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Introduction: Significant efforts are invested to translate chimeric antigen
receptor (CAR) T cell therapy to solid tumors. We previously reported
on the expression of the receptor tyrosine kinase ROR1 in triple-negative
breast cancer (TNBC) and potent targeting by ROR1 CAR T cells. Gene
expression profiling revealed the expression of ROR1 in many cases of
non-TNBC, while ROR1– cases show expression of its orthologue, ROR2.
A ‘CAR toolbox’ with ROR1- and ROR2-specific CARs would allow addressing the majority of breast cancer patients.
Methods: An anti-human ROR2 monoclonal antibody was isolated from
a naïve rabbit library and expressed as scFv that was fused to an IgG-Fc
spacer, transmembrane domain and a signaling module comprising CD3
zeta and 4–1BB. The ROR2-CAR was expressed in CD4+ and CD8+ T cells
of n = 5 healthy donors by lentiviral transduction and cytokine production
(ELISA), proliferation (CFSE assay) and cytotoxicity (luciferase-based assay) were determined.
Results: We detected reciprocal expression of ROR1 and ROR2 on BC
cell lines by flow cytometry, with e.g. T-47D (ER- positive) being ROR2+
and ROR1–, and MDA-MB-231 (TNBC) being ROR1+ and ROR2–. Consequently, we found specific cytolytic activity, cytokine secretion (IL2,
IFN-g) and proliferation of ROR2-CAR T cells in response to T-47D,
but not MDA-MB-231. We then ectopically expressed full-length human ROR2 in MDA-MB-231 allowing comparison of our novel ROR2CAR to an optimized ROR1-specific CAR (R12sh4–1BB). We confirmed
comparable expression of ROR1 and ROR2 on MDA-MB-231_ROR2
and found similar lytic capacity by both CARs. The ROR2-CAR, target-
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ing a tumor-membrane proximal epitope of ROR2, worked best with a
longer spacer (220 amino acids) confirming our previous observation,
that epitope location and spacer length control anti-tumor function. Preliminary analysis of healthy tissue panels by qPCR confirmed absence of
ROR2 expression in essential organs in humans and mice. Intriguingly, we
confirmed cross-reactivity of our ROR2-CAR to murine ROR2, allowing
to evaluate safety and efficacy of ROR2-CAR therapy in mouse models.
Conclusion: ROR2 is expressed uniformly and at high levels on breast
cancer cell lines and can be potently targeted with ROR2-CAR T cells.
Besides breast cancer, ROR2 expression has also been confirmed in other types of epithelial and neuro-ectodermal malignancies, suggesting a
broad potential for application as a CAR target, either alone or in combination with ROR1.
Disclosure: No conflict of interest disclosed.
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Epitopes of cancer-testis-antigen Cyclin A1 are presented in
vivo and trigger spontaneous T-cell responses
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Institute for Cell Biology, Dpt of Immunology, Tübingen, Germany
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Background: Cyclin A1 is a promising oncogenic cancer-testis-antigen,
which is expressed by ovarian cancer (OC) and acute myeloid leukemia
(AML). Specific T-cell clones can lyse AML blasts and AML and OC cell
lines in vitro. In this study, we identified four new HLA A*02:01-restricted
epitopes and detected spontaneous T-cell responses in patients with Cyclin A1-positive tumors.
Methods: HLA A*02:01-resticted epitopes were identified by in silico prediction, affinity testing by HLA-stabilization assay, and in vitro stimulation with peptide pulsed mononuclear blood cells (PBMC). Specificity of
T-cells was assessed by intracellular cytokine staining (ICS). Specific lines
were cloned and tested in killing assays to confirm recognition of endogenous antigen. Data from immunopeptide analysis based on direct isolation of HLA peptides by affinity chromatography and mass spectrometry
of primary AML and OC samples were analyzed retrospectively to identify naturally presented epitopes. To detect spontaneous T-cell responses
in patients with Cyclin A1-positive tumors, PBMC were stimulated with
single epitopes followed by IFNγ, IL2 and TNFα ICS. Positivity was defined as number of cytokine-positive cells at least three times as high after
epitope stimulation than stimulation with an HIV peptide.
Results: For the identification of HLA A*02:01-restricted epitopes of Cyclin A1, six peptides were selected from in silico predicted candidates regarding HLA stabilization and in vitro immunogenicity. Two were found
by mass spectrometry-based ligandome analysis to be presented in vivo
(isoform c, p328–336 by AML, p410–420 by AML and OC). Against two
others (p111–120, p289–297), T-cell clones could be generated, which
lysed the AML line THP-1 without exogenous peptide confirming adequate presentation. In two healthy donors we found no cytokine responses
except TNFα positivity against p410–420 in one donor. In three of five
patients we detected T-cell responses, all against more than one epitope.
Responses in two patients were detected for p289–297 and 328–336; responses in one patient were detected for p227–235, p341–351 and p410–
420.
Conclusions: We describe four new epitopes of Cyclin A1. Spontaneous
T-cell responses were significantly more frequent in patients with Cyclin
A1-positive tumors compared to healthy volunteers, which indicates clinically relevant immunogenicity in vivo. Especially p289–297, p328–336
and p410–420 are promising epitopes for targeted T-cell therapy.
Disclosure: Sebastian Ochsenreither: Honoraria: Anteile am Patent für Cyclin A1
als T-Zellantigen bei malignen Erkrankungen
Anne Letsch: No conflict of interest disclosed.
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Myelodysplastische Syndrome

High spontaneous in-vitro myeloid colony growth is an
adverse risk factor in chronic myelomonocytic leukemia
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MDS progression to AML associates with acquisition of
single driver mutations with consequent changes in clonal
architecture and occurrence of multiple clones with mutations
in identical genes
Stosch J.M.1, Heumüller A.1, Bleul S.1, Niemöller C.1, RothenbergThurley M.2, Renz N.1, Riba J.3, Szarc vel Szic K.1, Pfeifer D.1,
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Introduction: Development of acute myeloid leukemia (AML) from
myelodysplastic syndromes (MDS) associates with acquisition of genetic
aberrations. Here, we studied serial samples of patients with MDS and
subsequent AML in order to decipher changes in the mutation profiles
and clonal evolution.
Methods: Twenty-one bone marrow (BM) samples of eight patients collected during MDS, at diagnosis of AML and under treatment were studied for mutations by targeted NGS (Agilent HaloPlex) and for copy number variations (Affymetrix). All AMLs had a normal karyotype, except
one with del(5q). Variants were verified by conventional sequencing or
fragment analysis in BM and CD3+ cells (germline substitute). Clonal assignment was confirmed by single-cell analysis using a Single-Cell Printer.
Results: The MDS samples harbored a median of three driver mutations. All but one MDS patient presented mutations in genes involved in
RNA-splicing (SF3B1, SRSF2, ZRSR2, U2AF1) or epigenetic modification
(TET2, IDH1, DNMT3A, ASXL1, EZH2). Only two MDS samples exhibited subclonal mutations. Towards AML, patients gained a median of one
new mutation in FLT3, CSF3R, KRAS, NRAS, PHF6, IDH1 or WT1. Cooperativity on clonal outgrowth was indicated by shifts in variant allele frequencies, e.g. acquisition of CSF3R p.T618I was associated with a chr19qloss resulting in hemizygosity of a preexisting CEBPA mutation; or gain of
a FLT3-TKD mutation was accompanied by outgrowth of a RUNX1 mutation. Changes also occurred under treatment, e.g. one patient showed
AML progression under decitabine by gaining two distinct FLT3 mutations. Another patient gained and lost mutations under intensive chemotherapy, while a STAG2 mutation was constantly present. Within single
patients, identical genes were recurrently mutated. In one patient, progression of MDS was accompanied by the acquisition of a WT1 mutation
in an NRAS mutated clone and the gain of further subclones harboring
distinct combinations of WT1 and NRAS mutations. Analyses of 72 single
patient cells confirmed the co-occurrence of specific WT1 and NRAS mutations in different clones.
Conclusions: Mutations in MDS are few in number, but enriched in genes
involved in RNA-splicing or epigenetic regulation; towards AML, single
driver mutations are gained, changing the clonal composition. Treatment
impacts the mutational and clonal profile. Mutations in identical genes
occur in different clones suggesting a fertile ground for such mutations
in a patient.
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Background: Several prognostic models including clinical and/or molecular parameters have been developed in previous years to stratify CMML
patients into groups that are predictive for overall survival but none of
them have included functional parameters. We have originally reported
that extensive in-vitro formation of CFU-GM without exogenous growth
factors can be found in a subset of patients with CMML (Geissler et a,
Leuk Res 1988) and could demonstrate that this spontaneous myeloid colony formation in CMML is a GM-CSF dependent in-vitro phenomenon
(Geissler et al, J Exp Med 1996). Moreover in 2004 we have published in a
small retrospective study the prognostic value of the spontaneous in-vitro
CFU-GM growth using peripheral blood mononuclear cells (PBMNCs)
from patients with CMML (Sagaster et al, Ann Hematol 2004).
Patients and Methods: From 2004 on we prospectively determined spontaneous myeloid colony formation in order to study the prognostic significance of this in vitro finding in CMML. For this study we included 203
CMML patients of the «Austrian Biodatabase for CMML (ABCMML)»
in whom CFU-GM data and/or molecular data obtained by NGS were
available.
Tab. 1.

Disclosure: No conflict of interest disclosed.

Results: Patients with high myeloid colony growth (≥100/105 PBMNCs)
had a median survival of 6.4 months as compared to 23.0 months in patients with low colony formation (log-rank test p < 0.00001) (Table 1).
Results of univariate analyses for other established prognostic factors are
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also shown in Table 1. In the multivariate analysis only high CFU-GM
growth (p = 0.0066) and high risk cytogenetics (p = 0.0033) significantly
predicted for inferior OS.
Conclusion: We show here that functional tests such as the spontaneous
in-vitro myeloid colony formation in CMML may provide significant
prognostic information which could contribute to better risk stratification and optimization of individualized management of patients with this
leukemia.

detectable in all and 6 mutations were recovered in at least two tested sample types. The most frequently mutated genes were TET2 (n = 22), SF3B1
and SRSF2 (n = 10, each). There was no significant difference (p = 0.802)
between the variant allele frequency (VAF) values measured in BMC and
enriched CD34+ cells from PB. In contrast VAF values of PB-MC were
significantly lower than the values measured in BMC (p = 0.018) or in the
circulating CD34+ cells (p = 0.022).
Conclusion: In the present study we demonstrate that TDS allows adequate detection of somatic mutations also in PB samples. Additionally, we
show that enrichment of circulating CD34+ cells from PB can compensate
the low abundancy of malignant cells in PB samples and provide data that
are highly comparable to the results obtained from the analysis of BMC.
Usage of circulating CD34+ cells in routine diagnostic TDS applications
would significantly reduce invasive clinical interventions and could therefore improve diagnostics and disease monitoring.
Disclosure: No conflict of interest disclosed.
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Significance of cryptic cytogenetic aberrations in genetic
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Fig. 1.
Disclosure: No conflict of interest disclosed.
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Analysis of MDS patients by Targeted Deep Sequencing
revealed comparable results for circulating CD34+ blood cells
and bone marrow aspirate
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Zamora L.3, Xicoy B.3, Kominowski A.1, Stromburg M.1, Brockmann A.1,
Sole F.2, Haase D.1
University Medical Center Göttingen, Clinics of Haematology and Medical
Oncology, Göttingen, Germany, 2Josep Carreras Leukaemia Research Institute,
MDS Group, Barcelona, Spain, 3Josep Carreras Leukaemia Research Institute,
Universitat Autònoma de Barcelona, Hematology Service, Barcelona, Spain
1

Introduction: Myelodysplastic syndromes (MDS) are clonal stem cell
diseases of the bone marrow (BM) characterized by a dysfunction of hematopoiesis commonly resulting in peripheral cytopenias, dysplasia and
an increased risk of acute myeloid leukemia development. In up to 90%
of MDS cases acquired somatic mutations account for MDS formation
and constitute important markers for diagnosis. Currently BM aspirates
serve as gold standard for cytogenetic and molecular genetic analysis of
MDS patients. The aim of this study was to investigate whether the high
sensitivity of Targeted Deep Sequencing (TDS) allows reliable genetic diagnostics also from peripheral blood (PB) samples.
Methods: This study included 48 patients (39 × MDS, 6 × CMML,
3 × sAML) from two centers, in Barcelona (Spain) and Göttingen (Germany). For all patients, genomic DNA was extracted from bone marrow
(BMC), peripheral blood mononuclear cells (PB-MC) and immunomagnetically enriched CD34+ cells from peripheral blood (CD34+). Sequencing was performed using a 54 Gene TDS-Panel and a MiSeq instrument
(Illumina). Reads were analyzed using local bioinformatic pipelines.
T-lymphocytes (CD3+) were used to prove somatic origin.
Results: Somatic mutations were discovered in 85% of the patients and
therefore allowed an increase of diagnostic informative cases compared
to solely cytogenetic analyses (51% aberrant cases). Overall we found 107
mutations in our cohort (2.6 per patient in average). 97 mutations were
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Introduction: Various genetic aberrations have been identified in myelodysplastic syndromes (MDS). Patterns of evolution were described to
understand and predict the course of this heterogeneous disease. Previous
studies often were limited to cytogenetic aberrations (CA, detectable by
conventional chromosomal banding analysis, CCB) or molecular mutations (detectable by sequencing) and the analysis of two time points only.
In our study we collected serial samples and included molecular karyotyping (SNP-array analysis) to analyze the impact of cryptic CA (small
deletions and copy number neutral losses of heterozygosity (CN-LOH))
on clonal evolution.
Methods: We included 23 MDS pts (median observation time 42 mo,
range: 12–170 mo). Sequential CCB, fluorescence in situ hybridization
(FISH) analysis of CD34+ peripheral blood cells, molecular karyotyping
and targeted sequencing (Sanger or NGS) were performed. If new genetic
aberrations appeared we analyzed previous samples to determine the earliest time point the genetic aberration was detectable.
Results: CA were detected in 14/23 pts and molecular mutations in 19/22
pts. In 8/11 pts with cryptic CA, the cryptic CA was observed before cytomorphologic progress (cp) and median time from detection of cryptic CA
to cp (6×) or loss for follow-up (2×) was 12 mo (range: 6–45 mo).
Genetic evolution was detected in 8 pts (median time after first diagnosis
31 mo, range: 10–82 mo). In two pts cytogenetic evolution was associated
with cp. We could not identify new molecular mutations arising during
the course of the disease. In 6 pts cryptic CA (together with other CA)
were involved in genetic evolution: The occurrence of a CN-LOH 4q was
not associated with cp. The occurrence of a CN-LOH 2p might have initiated the disease. One pt showed four new cryptic CA at progression to
RAEB-2. Any expansion of a new clone was associated with progression
into a more severe MDS stage or even transformation to AML (reduction
of CN-LOH 7q and expansion of –7 in two pts, reduction of CN-LOH 7p
and expansion of i(16p) in one pt).
Conclusion: We observed occurrence of new clones and gain of additional aberrations in previously existing clones. Cryptic CA were involved in
both mechanisms. Our data imply that the relevance of cryptic CA for genetic evolution and disease progression in MDS has been underestimated
as yet. SNP-A analyses are recommendable in cases with clinical and/or cp
without molecular or conventional cytogenetic evolution.
Disclosure: No conflict of interest disclosed.
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5-Azacytidine modulates EZH2 methylation in myeloid
neoplasms

Genetic instability and TP53 alterations in MDS and sAML with
complex aberrant karyotype

Gawlitza A.L., Schäfer V., Bläß M., Kaiser A., Waldau A., Rinke J.,
Hochhaus A., Ernst T.

Schaab R.1, Ganster C.1, Shirneshan K.1, Dierks S.1, Martin R.1, Solé F.2,
Germing U.3, Palomo L.2, Mies A.4, Braulke F.1, Hildebrandt B.5, Kaivers J.3,
Platzbecker U.4, Kroeger N.6, Döhner K.7, Glass B.8, Nickelsen M.8, Schanz J.1,
Bacher U.1, Haase D.1

Universitätsklinikum Jena, Klinik für Innere Medizin II, Hämatologie und
Internistische Onkologie, Jena, Germany

Introduction: Predictive markers for a response to hypomethylating
agents could be a valuable tool for patients with myelodysplastic syndromes (MDS) and chronic myelomonocytic leukemia (CMML). Therefore, we studied promoter methylation and gene expression changes in
MDS/CMML patients and ELF-153/ MOLM-13 cell lines (ELF/MOLM)
treated with 5-Azacytidine (Aza).
Methods: To assess possible targets of the hypomethylating agent Aza,
pyrosequencing was performed in ELF/MOLM for a panel of 23 genes (55
CpG assays) referring to signal transduction, RNA splicing, transcription
factors, epigenetics and cohesin complex. ELF/MOLM were then cultivated for three days treated with the cell-line specific IC50 of Aza, applied
as single dose. DNA/RNA was extracted after 24, 48 and 72 h. Pyrosequencing was performed for markers of global methylation (represented by Alu, LINE-1) as well as for previously confirmed hypermethylated
genes (presenting ≥20% average promoter methylation). Bone marrow
samples of MDS and CMML patients were investigated at diagnosis and at
best clinical response to Aza treatment (n = 15). Pyrosequencing was performed for epigenetic regulatory genes and markers of global methylation.
Finally, genome wide microarray analysis was performed for MDS (n = 4),
CMML (n = 4), ELF and MOLM before/after Aza treatment followed by
qPCR and pyrosequencing for differentially expressed genes.
Results: In the cell model, Aza caused a significant reduction of global
methylation (combined for ELF/MOLM: Alu: 8%, p < 0.001, LINE-1:
15%, p < 0.01). Common demethylated gene promotors in both cell lines
were EZH2, IDH2, KIT, NOTCH1 and WT1. In contrast to the cell lines,
no significant difference in global methylation was observed in patients
treated with Aza. In patients, only EZH2 showed a significant demethylation after Aza treatment. However, it could not be identified as a differentially expressed gene by microarray analysis. In MDS, genes associated
with cell cycle regulation and innate immune response, in CMML, genes
regulating immunity, apoptosis and cholesterol biosynthesis, were found
to be differentially expressed.
Conclusions: DNA methylation has always been expected to be a predictive marker for the response to hypomethylating agents. No specific target
genes have been validated so far. In this study EZH2 methylation has been
identified as a possible marker for Aza response both in cell models and
patients. Further investigation in a lager cohort of patients is required.
Disclosure: No conflict of interest disclosed.
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Introduction: In patients (pts) with MDS and AML complex aberrant
karyotypes (CK) and alterations (alt) of TP53 are known to determine
a bad prognosis. CK in MDS and AML are associated with TP53 alt and
these might work as an independent prognostic marker for pts with CK
MDS.
Therefore, we evaulated the frequency of TP53 alt and the molecular location of TP53 mutations (mut) in pts with MDS and CK. We collected data
to objectify the amount of cytogenetic instability and survival data.
Methods: 174 pts (96 m/78 f; median 71 yrs (range 29–95)) with MDS
(N = 138), CMML (N = 6) and sAML after MDS (N = 30) with CK were
included. For analysis of TP53 alt interphase fluorescence in situ hybridization (FISH) of TP53, Sanger sequencing of TP53 and SNP-array analysis
(SNP-A) were performed. To objectify the extent of genetic instability we
evaluated the number of cytogenetic aberrations (CA) in chromosomal
banding analysis, the number of cytogenetic fusions as shown by multicolour FISH and the size of total genomic aberrations (TGA) measured
by SNP-A in megabases (Mb). Clinical data was analyzed by multivariate
analysis.
Results: TP53 alt were found in 72/121 (59.5%) pts analyzed by Sanger sequencing and FISH. 70/147 (48.6%) showed a TP53 mut, 50/145 (34.5%)
a TP53 deletion. For 49/145 pts further information on TP53 mut was
available, 10 pts having two mut. Mut were mainly missense mut (43/59;
73.9%) and located in the DNA-binding domain (88.1%). Only 9/59 mut
(15.3%) were located in the known six hotspots (Hollstein et al. 1991). In
37/59 (62,7%) cases mut were unique, the most frequent mut was Y220C
(6/59; 10.2%).
The extent of cytogenetic instability was significantly higher in pts with
TP5 alt: number of CA: Median: 4 (range: 3–20), vs. 8 (3–41); number of
fusions: 1.5 (0–9) vs. 5 (0–13); size of TGA: 98 Mb (33–226) vs. 335 Mb
(97–511); p < 0.001 for all.
TP53 alt (OR = 2,75) and CA≥5 (OR = 2,61) showed the strongest influence on survival in the multivariate analysis. Number of cytopenias
(OR = 1,58) also showed a higher risk whereas number of blasts in bone
marrow (OR = 1,02) showed no influence in our model.
Conclusion: Alt of TP53 were observed in 59.5% of pts with CK MDS
and sAML. Mut were predominantly located in the DNA-binding domain
and mainly unique. Y220C mut was found recurrently. Genetic instability
was significantly higher in pts with alt of TP53 which is similar to recent
findings in AML. In multivariate analysis TP53 alt and number of CA ≥ 5
had the strongest influence.
Disclosure: No conflict of interest disclosed.
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Association of PD-L2 expression in human tumors with
atezolizumab activity
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Molecular panel sequencing of pre-treatment samples reveals
mechanisms of innate resistance to 3rd generation EGFR TKI
treatment in T790M-positive NSCLC patients
Michels S.1, Heydt C.2, Deschler-Baier B.3, Rüsseler V.2, Stratmann J.4,
Steinhauser S.5, Fischer R.1, Scheffler M.6, Fassunke J.2, Kron A.1,
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Introduction: Resistance to early generation epidermal growth factor
receptor (EGFR) tyrosine kinase inhibitors (TKI) inevitably develops in
EGFR-mutant lung cancer during the course of treatment. In 60% of cases
the secondary substitution EGFR p.T790M is the driving factor and 3rd
generation EGFR TKIs have been developed to overcome resistance in
this setting. However, other genetic aberrations such as amplifications of
the MET proto-oncogene (MET) may co-occur with T790M and contribute to resistance to EGFR inhibition in the same patient. We here report
on the systematic analysis of co-occurring genetic aberrations that may
influence response to 3rd generation EGFR TKIs.
Methods: In total, thirty-six patients with acquired resistance to EGFR
inhibition were treated with 3rd generation EGFR TKIs in cancer centers
in Germany and Switzerland. Pre-treatment samples were analyzed for
co-occurring genetic aberrations in a subset of resistance-related genes
using next-generation sequencing (NGS) and fluorescence in-situ hybridization assays (FISH) - e.g. MET, HER2, RAS-gene family, PIK3CA, CTNNB1 and PTEN. We investigated the association between clinical, epidemiological and molecular data and response to treatment (RECIST 1.1).
Results: The incidence of co-occurring genetic aberrations in the
pre-treatment samples in which full genetic workup was feasible (FISH
and NGS; N = 25) was 68%. Efficacy of 3rd generation EGFR TKIs significantly dropped in the presence of high-level MET amplification as compared to wild-type MET (median ORR, 0.0%; 95% CI, 0.0–60.4 vs. 70.0%;
95% CI, 45.7–87.2; p = 0.02; median PFS, 1.0 month; 95% CI, 0.37–1.72
months vs. 8.2 months; 95% CI, 1.69–14.77 months; p ≤ 0.001). No statistically significant association was found between treatment efficacy and
the molecular status of the genes analyzed or the number of prior EGFR
TKIs.
Conclusion: Co-occurrence of additional genetic aberrations with EGFR
T790M is frequent in the setting of acquired resistance to early generation
EGFR TKIs and does not necessarily mediate resistance to 3rd generation
EGFR TKIs. However, our analysis showed that high-level amplification
of MET was associated with innate resistance to treatment and might be
the main factor underlying treatment failure in this setting.[LN1]
Disclosure: Sebastian Michels: Advisory Role: Pfizer, Novartis, Roche; Financing
of Scientific Research: Pfizer, Novartis, Roche; Expert Testimony: Pfizer, Novartis
Jürgen Wolf: Advisory Role: Pfizer, Novartis, Roche, Boehringer-Ingelheim,
Bristol-Myers Squibb, AstraZeneca, MDS, Clovis; Financing of Scientific Research:
Pfizer, Novartis, Roche, Boehringer-Ingelheim, Bristol-Myers Squibb, AstraZeneca,
MDS, Clovis; Expert Testimony: Pfizer, Novartis, Bristol-Myers Squibb
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Background: Atezolizumab (atezo, MPDL3280A) is a humanized IgG1
mAb that prevents the interaction of the ligand PD-L1 with PD-1 and B7.1
and can reinvigorate anticancer T-cell responses. Atezo does not inhibit
the interaction of an alternative ligand PD-L2 with PD-1. PD-L2 is associated with Th2 immune responses but its role in anticancer immunity is
unclear. Here we characterize the association between these ligands and
patient (pt) outcome following atezo treatment across tumor types.
Methods: Expression of PD-L1 and PD-L2 transcripts in tumor specimens from pts before starting atezo treatment was assessed using Fluidigm platform or RNAseq. Pts from PCD4989g (melanoma, n = 38; RCC,
n = 59), POPLAR (NSCLC, n = 112) and cohort 2 of IMvigor210 (urothelial carcinoma [UC], n = 251) trials were included in the analysis.
Results: A close Spearman correlation was observed for PD-L1 and PDL2 transcripts in melanoma (0.8), UC (0.77), NSCLC (0.74) but less so
in RCC (0.43). Overall survival HRs and odds ratios (ORs) of being a responder using the median expression of PD-L1 and PD-L2 across 4 cancer
types are listed (Table).
Tab. 1. Clinical efficacy of atezo

High expression of either ligand in these tumors was associated with improved OS benefit to atezo treatment. Neither ligand had an association
with OS benefit of docetaxel (doc) in NSCLC pts. OS HR of PD-L2 high in
the randomized trial (POPLAR) of atezo vs doc was 0.50 (95% CI: 0.31–
0.83), favoring atezo.
Conclusions: Clinical outcomes in 4 distinct cancer types showed that
high expression of PD-L2 was associated with improved benefit of atezo
therapy.These data show that blocking the PD-L1:PD-1 and PD-L2:B7.1
axes but not PD-L2: PD-1 axis is highly efficacious in PD-L2 high pts.
Further evidence is required to understand the role of PD-L2 in cancer.
Disclosure: Christian Schulz: Employment or Leadership Position: Beamter in
leitender Position; Advisory Role: Astra Zeneca, Boehringer, BMS, Celgene, Lilly,
Novartis, Roche; Financing of Scientific Research: Astra Zeneca, Boehringer,
Celgene, Lilly, Novartis, Roche; Expert Testimony: Astra Zeneca, BMS, CellAct,
Lilly, Novartis, Roche, Pfizer
Stephen F. Hodi: Advisory Role: Merck, Bristol‐Myers Squibb, Novartis, EMD
Serono, Amgen; Expert Testimony: Bristol‐Myers Squibb
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Molecular testing, frequency of molecular alterations
and first-line treatment of patients with non-small cell
lung carcinoma (NSCLC) in Germany. First results from the
prospective German Registry CRISP (AIO-TRK-0315)
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Background: Treatment of non-small cell lung cancer (NSCLC) is quickly
evolving. New biomarkers and targeted agents have been approved at a
rapid pace. It is of high interest to patients (pts), physicians and reimbursement institutions to investigate molecular testing and subsequent
treatment decisions in routine practice.
Methods: The prospective, national clinical research platform CRISP recruits pts in up to 150 cancer centres in all therapeutic sectors in Germany.
Pts will be followed until death or for a maximum of 3 years. Raw data
from 717 pts recruited by 78 centers by April 03rd was analysed regarding
molecular testing and 1st-line treatment.
Results: Data on histology was available for 635 pts, 71% non-squamous
carcinoma (nsqc), 18% squamous carcinoma (sqc). Median age was 67
years and 61% of pts were male. 11% of pts were never smokers.
In pts with nsqc (n = 507) molecular test rates for EGFR, ALK, ROS-1 and
PD-L1 were 69%, 65%, 51% and 26%, respectively. The overall PD-L1 test
rate (nsqc & sqc) was 21% in 2016 and has been 27% so far in 2017.
Of pts for whom test results were available at time of analysis 58% (n = 87)
were PD-L1 positive (nsqc 60%, n = 76 and sqc 46%, n = 11). An EGFR
alteration was detected in 16% (n = 57), an ALK alteration in 8% (n = 25),
and a ROS-1 alteration in 4% (n = 9) of nsqc pts .
Most frequent 1st-line treatments in pts with wildtype nsqc (n = 196) or
pts with sqc (n = 128) were platinum based doublet therapies (carboplatin/cisplatin combined with pemetrexed/taxane, partly with bevacizumab
in addition (nsqc) or carboplatin/cisplatin combined with gemcitabine/
taxane (sqc)). Pts with EGFR alterations (n = 57) were most frequently
treated with 1st-line afatinib (33%), erlotinib (12%), or gefitinib (11%).
Pts with ALK alterations (n = 25) were most frequently treated with 1stline crizotinib (48%). Pts with PD-L1 positive tumours were most frequently treated with platinum based doublet therapies (carboplatin combined with gemcitabine/taxane/pemetrexed or cisplatin combined with
pemetrexed) or with pembrolizumab. The use of 1st-line pembrolizumab
increased from 7% to 16% from 2016 to 2017.
Conclusion: For the first time, CRISP presents real life data from all therapeutic sectors in Germany. Pts are frequently tested for molecular alterations and more than half of the pts with molecular alterations can start
1st-line treatment with a targeted therapy.
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Impact on OS and PFS of 2nd and 3rd generation TKI in EGFR
mt+ and ALK+ patients: results of the NOWEL network
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Introduction: Available clinical research data shows that early mutation
testing for patients with NSCLC stage IV could lead to an effective choice
of therapy for patients with proven mutations. Targeted therapies achieve
a higher ORR, OS, PFS and a better quality of life than chemotherapy in
mt+ patients. With the advent of 2nd and 3rd generation TKI´s effective
in 1st generation TKI resistant tumors, we wanted to study the impact of
these drugs on the outcome of patients in a real life setting in 3 lung cancer
centers.
Methods: 1381 patients from three cancer centers diagnosed with
non-squamous cell NSCLC stage IV (UICC 7) were examined. Methods
for the mutation testing was performed according to the German Oncopedia guidelines using either Sanger Sequencing or COBAS ® or Next
Generation Sequencing (hybrid capture NGS, New Oncology Cologne).
Results: 879/1381 (64%) consecutive patients with non-squamous cell
NSCLC from three cancer centers were studied for the presence of tumor
mutations, especially for EGFR and ALK mutations. The EGFR mutation
rate was 16.6% (141/847), and the ALK-translocation rate 3.8% (24/635).
Median OS in EGFR mt+ patients was 28 (n = 79) vs. 28 (n = 38) vs. 16
(n = 14) months respectively (center 1 vs. center 2 vs. center 3). Median OS in ALK mt+ patients was 24 months (n = 17) in center 1 and 11
months (n = 5) in center 2 (p < 0.033). The ORR in the CR/PR group was
54.2% for patients treated with chemotherapy and 77% for patients treated
with TKI on 1st line therapy. The chance to reach a CR/PR on 1st line therapy is 2.83 higher for patients on TKI than for patients on chemotherapy
(p < 0.02). The use of 3rd generation TKI Osimertinib (n = 19) lead to a significantly higher OS (n = 19, median OS 67 months) than the use of only
1st and 2nd generation TKI (n = 111, median OS 23 months, p < 0.000).
Patients treated with 3rd gen TKI had significantly longer PFS (11 months,
n = 7) than patients treated without 3rd generation TKI (5 months, n = 45)
(p < 0.037). Similarly, use of 2nd and 3rd generation ALKi impacted significantly on median OS: Crizotinib alone (n = 8), 17 months, Crizotinib
followed by Ceritinib and/or Brigatinib (n = 10) median OS not reached
and 3 months for other therapies (n = 6) (p < 0.001).
Conclusion: Small differences in OS were observed, depending on the
treatment centers, but the use of multiple EGFR and ALK-I impacted
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highly significantly on the outcome of patients with EGFR and ALK-alterations in a real life setting.

Tab. 1.

CheckMate 017 (SQ NSCLC) CheckMate 057 (NSQ NSCLC)
Nivo
Doc
Nivo
Doc
OS
(n = 135)
(n = 137)
(n = 292)
(n = 290)
Median, mo
9.2
6.0
12.2
9.5
HR (95% CI)
0.62 (0.47, 0.80)
0.75 (0.63, 0.91)
2-y OS, %
23 (16, 30)
8 (4, 13)
29 (24, 34)
16 (12, 20)
(95% CI)
CA209–003: Nivo (N = 129)
5-y OS, %
16 (10, 23)
(95% CI)
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Long-term outcomes with nivolumab in patients with
previously treated advanced Non-Small Cell Lung Cancer
(NSCLC)
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Introduction: In 2 randomized phase 3 trials in patients (pts) with previously treated advanced squamous (SQ; CheckMate [CM] 017) or non-SQ
(CM 057) NSCLC, nivolumab (nivo) significantly prolonged overall survival (OS) and had a favorable safety profile vs docetaxel (doc). Information about long-term efficacy and safety of immune checkpoint inhibitors
is limited. Here, we report outcomes from these 2 studies based on 2-y follow-up (f/u), as well as 5-y f/u data from a phase 1 study (CA209–003) of
nivo in previously treated pts with advanced NSCLC. Updated data from
CM 017 and 057 based on 3-y f/u will be presented at the meeting.
Methods: Pts in CM 017 and 057 were randomized 1:1 to receive nivo 3
mg/kg Q2W or doc 75 mg/m2 Q3W until progression or discontinuation.
OS was the primary endpoint. Pts in CA209–003 received nivo 1, 3, or 10
mg/kg every 2 wk in 8-wk cycles for up to 96 wk. The primary objective
was safety; OS from the time of first dose was an exploratory objective.
Minimum f/u for this analysis was 24.2 mo in CM 017 and 057 and 58.25
mo in CA209–003. OS rates were estimated per the Kaplan-Meier method.
Results: In both CM 017 and 057, 2-y OS rates were substantially higher
with nivo vs doc (Table); in CM 057, the 2-y OS rate with nivo was higher
in pts with ≥1% vs < 1% PD-L1 expression (37% vs 25%). The overall response rate with nivo vs doc was 20% vs 9% in CM 017 and 19% vs 12% in
CM 057; median duration of response was 25.2 vs 8.4 mo in CM 017 and
17.2 vs 5.6 mo in CM 057. Rates of grade 3−4 treatment-related adverse
events were lower with nivo vs doc (10% vs 55% across both studies). In
CA209–003, the 5-y OS rate was 16% (Table). Of the pts who survived
≥5 y, 50.0% each had SQ and NSQ NSCLC, 75.0% achieved a partial response, and 12.5% each had stable disease and progressive disease as best
overall response to nivolumab.
Conclusions: Collectively, the results of these studies demonstrate the
long-term benefits of nivo in pts with previously treated advanced NSCLC, including long-term OS, durable responses, and improved safety
profile vs doc.
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Fibroblast kinase 1–3 inhibitor BGJ398 in patients with FGFR1
amplified squamous non-small cell lung cancer treated in a
phase I study: evaluation of tumor tissue and response at a
single center
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Introduction: Fibroblast growth factor receptor 1 (FGFR1) amplification in squamous cell non-small cell lung Cancer (sqNSCLC) has been
described as potential oncogenic and targetable driver in cell lines and
murine models. However, a phase I study evaluating FGFR 1–3 inhibitor
BGJ398 showed moderate response rate of 11% in FGFR1 amplified sqNSCLC treated with doses ≥100 mg. To identify underlying mechanisms of
non-response, we analyzed tumor tissues of selected patients.
Patients and methods: Patients (pts) with FGFR1 amplified sqNSCLC
were treated within the phase I BGJ398 dose finding and escalation study.
Pts were treated orally with escalating dose (5 to 150 mg) of BGJ398 once
daily (QD) or 50 mg twice a day. In the expansion phase, pts received
125 mg BGJ398 either continuously QD or on a 3-weeks on/1-week off
schedule. CT scans for response were performed every 8 weeks. Available
tumor tissue of pts treated with BGJ398 at our center was analyzed using
hybrid capture-based massively parallel sequencing (CAGE).
Results: At our site, 21 pts with FGFR1 amplified sqNSCLC were treated
with ≥ 100mg BGJ398. As best response, 3 pts showed partial response
(PR), 7 pts stable disease (SD) and 7 pts progressive disease (PD). Two pts
withdrew their consents and 2 pts died ahead of first CT scan: one due to
infection and one due to sudden death. We performed CAGE covering
256 genes on 9 patients: on 3 pts with PR, 2 pts with SD, 2 pts with PD and
2 pts who died before first CT scan.
All analyzed patients harbored mutations in TP53. Additionally, we detected two CDKN2A (one patient with PR and one patient who died
before first CT) and three MLL2 stop codon and frame shift mutations
(two patients with SD and one patient with PD). Of interest, we identified
three patients with two canonical (one patient with SD and one patient
who died before first CT) and one non-canonical mutation in PIK3CA
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(one patient with SD). Furthermore, another phase I study of BGJ398 and
BYL719 (PIK3CA-Inhibitor) in solid tumors showed 2 profound PR with
tumor reduction of over 50%, 3 SD and one PD in 6 patients with FGFR1
alteration and PIK3CA mutation.
Conclusion: In our analysis, MLL2 and PIK3CA mutations seem to have a
negative impact on response in FGFR1 amplified pts treated with BGJ398.
Considering also data of another BGJ398 study, the combination of FGFR
and PIK3CA inhibitors in NSCLC patients with alterations in FGFR and
PIK3CA might be worthy of further evaluation.
Disclosure: Lucia Nogova: Financing of Scientific Research: Pfizer, Roche, Celgene, Novartis, Boehringer Ingelheim; Expert Testimony: Pfizer, BMS, Novartis;
Other Financial Relationships: Novartis, Pfizer, Celgene
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Neutralization of B cell activating factor (BAFF) by Belimumab
improves the therapeutic efficacy of Ibrutinib and Idelalisib in
CLL cells
Schmidt M.1, Tandler C.1, Schmidt J.1, Wild J.1, Strunz B.1, Dörfel D.1,2,
Kanz L.2, Salih H.R.1,2
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The TNF family member B cell activating factor (BAFF) plays a prominent role in disease pathophysiology of mature B cell malignancies and
autoimmune diseases by sustaining survival and preventing apoptosis of B
cells. Elevated BAFF serum levels have been reported in B cell lymphoma
and systemic lupus erythematosus patients, and the BAFF-neutralizing
antibody Belimumab (Benlysta®) has been approved for the treatment of
the latter. We reported recently that BAFF protects CLL cells from Rituximab (R)-induced NK cell killing, and sensitivity of CLL cells to NK cell
cytotoxicity could be restored by Belimumab (Wild et al, Leukemia 2015).
Beyond treatment with the «classical» combination of CD20-antibodies
with chemotherapeutic agents, the small molecule inhibitors Ibrutinib
(Imbruvica®) and Idelalisib (Zydelig®), which disrupt survival and growth
signals downstream of the B cell receptor, are meanwhile approved for
CLL therapy. We here studied how BAFF influenced the susceptibility of
CLL cells to these two small molecule inhibitors and whether neutralizing
the anti-apoptotic effect of BAFF with Belimumab might (re-)sensitize the
leukemic cells to treatment. To this end, we exposed CLL cells of leukemia
patients ex vivo to varying concentrations of Ibrutinib and Idelalisib based
on plasma peak levels achieved in patients. We found that BAFF clearly protected CLL cells from the direct cytotoxic effects of Ibrutinib and
Idelalisib as revealed in analyses of cellular viability by measuring intracellular ATP levels. Efficacy of treatment could be restored by BAFF neutralization with Belimumab. To study whether this also held true for the effects
of the small molecules on the mutual interaction of the leukemic cells with
the microenvironment, we employed a co-culture setting using primary
CLL cells and the bone marrow/stroma cell line HS-5. Also in this model
system, BAFF neutralization with Belimumab again profoundly increased
the therapeutic effects of both small molecule inhibitors on leukemia cell
viability. Together, our findings demonstrate that BAFF neutralization can
increase the efficacy of Ibrutinib and Idelalisib in CLL and warrant future
clinical studies of combinatorial approaches which, based on our findings,
are presently in preparation.
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Mode of progression correlates with further clinical outcome
of chronic lymphocytic leukemia (CLL). A meta-analysis by the
German CLL study group
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Integrated Oncology Cologne-Bonn, Cologne, Germany, 2Klinikum Schwabing
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Infektiologie und Tropenmedizin, München, Germany
1

Introduction: In CLL, progressive disease (PD) following remission after first line treatment can present with varying clinical phenotypes. According to iwCLL guidelines, criteria of PD can be lymphocytosis, lymphadenopathy, organomegaly, cytopenia, or disease transformation. We
hypothesized that mode of PD correlates with different clinical outcomes
following initial remission upon first line therapy of CLL.
Methods: Data from two phase III trials of the GCLLSG (CLL8 and
CLL10) including a total of 1378 patients (pts) receiving first line therapy were analysed. Laboratory, genetic, event-related, and health-related
quality of life (HRQoL) data were pooled. Pts were categorized as «ALC»
if PD was due to increasing absolute lymphocyte count, or as «Ly» if due
to progressive lymphadenopathy. Kaplan-Meier curves for time-to-next
treatment (TTNT) and overall survival (OS) after PD were plotted and
compared by non-stratified log-rank test. Hazard ratios (HR) and 95%
confidence intervals were calculated using Cox regression modelling.
Results: 425 pts from CLL8 (FCR vs FC) and 251 pts from CLL10 (FCR
vs BR) with available PD data were pooled to a cohort of 676 pts. 171
(25.3%) pts solely progressed with lymphocytes (ALC) and 505 (74.7%)
pts progressed with lymphadenopathy (Ly), including 201 pts progressing
with both lymphocytes and lymph nodes. With the exception of del11q,
which was more frequent in the Ly group (33.3% vs 25.7%), no differences
in the characteristics were observed.
After occurrence of PD, median TTNT in the Ly group was 12.3 months
vs 17.0 months in the ALC group (HR 1.299 [1.036–1.628]; p = 0.024).
Median OS was 45.1 months in the Ly group and 42.4 months in the ALC
group (HR = 1.023 [0.753–1.389]; p = 0.885).
Pts in the Ly group more frequently showed B-symptoms (10.9% vs 3.7%)
and signs of bone marrow failure (32.4% vs 19.5%) at the time of PD.
Mean absolute HRQoL scores in the Ly group showed impaired physical
(80.4 vs 87.5) and emotional (71.8 vs 80.1) functioning, more fatigue (36.4
vs 26.3), dyspnoea (25.6 vs 14.3) and reduced global health status (65.8 vs
73.1) at time of PD.
Discussion: This analysis indicates that the mode of progression after first
line therapy of CLL could affect further outcome, with progressive lymphadenopathy being associated with shorter TTNT and a less favourable
clinical profile. These data might help physicians to better estimate TTNT
and the clinical course of a progressing CLL patient.
Disclosure: Othman Al-Sawaf: Financing of Scientific Research: Roche
Michael Hallek: Advisory Role: Roche; Financing of Scientific Research: Roche,
Mundipharma; Expert Testimony: Roche, Mundipharma
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Characteristics, treatment, and outcomes of ≥ 80 year old
patients with chronic lymphocytic leukemia (CLL) enrolled to
prospective trials of the German CLL study group
Al-Sawaf O.1, Bahlo J.1, Fischer K.1, Herling C.1, Hochstätter M.2, Fink A.M.1,
von Tresckow J.1, Langerbeins P.1, Cramer P.1, Stilgenbauer S.3,
Wendtner C.M.2, Eichhorst B.1, Hallek M.1, Goede V.1
University Hospital Cologne, Department I of Internal Medicine and Center
of Integrated Oncology Cologne-Bonn, German CLL Study Group, Köln,
Germany, 2Klinikum Schwabing München, Klinik für Hämatologie, Onkologie,
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Introduction: People ≥80 years are the fastest growing age group in Western populations. Clinical management of ≥80 year old patients (pts) with
CLL remains a challenge due to the limited amount of data currently
available for this age segment. Comparably little is known about ≥80 year
old pts who were treated for CLL within clinical trials, however.
Methods: Trial populations of seven clinical trials of the GCLLSG (CLL1,
CLL5, CLL7, CLL8, CLL9, CLL10, CLL11) were reviewed and screened
for pts ≥ 80 years at frontline treatment. Clinical, laboratory, and genetic
data of identified pts were pooled. Time-to-event data were analysed by
Kaplan-Meier methodology.
Results: Among 3552 reviewed GCLLSG trial participants, 152 were aged
≥ 80 years at initiation of firstline treatment. Median age was 82 years
(range 80–90). Concomitant diseases were present in 99% of the pts and
median cumulative illness rating scale (CIRS) score was 8 (0–18). Median
creatinine clearance was 46 mL/min (range 17–99 mL/min). Distribution
of CLL-IPI risk groups was as follows: 6% low,19% intermediate, 61%
high, and 14% very high. Most pts had Binet stage B (36%) or C (43%).
Chemoimmunotherapy with chlorambucil plus obinutuzumab (CLB-OB)
or chlorambucil plus rituximab (CLB-R) was administered to 61 (40%)
and 56 (37%) pts, respectively. Remaining pts received chlorambucil alone
(CLB, n = 19), fludarabine (F, n = 10), fludarabine/cyclophosphamide
(FC, n = 1), fludarabine/cyclophosphamide/rituximab (FCR, n = 2), or
bendamustine/rituximab (BR, n = 3). Rates of grade 3/4 neutropenia and
infections were 35% and 13%. The total overall response rate was 92% with
13% complete remissions. Median progression-free survival (PFS) and
treatment-free survival (TFS) were 17.2 and 32.3 months. A total of 47 pts
(31%) received at least one further line of treatment. Median OS was 48.3
months, mostly due to adverse events (22%) or progressive CLL (16%).
Standardized mortality ratio showed a 1.99 (CI 1.54–2.53) increased risk
of death as compared to an age- and sexmatched general population.
Conclusion: Findings suggest that antileukemic therapy (including
chemoimmunotherapy) is feasible and efficacious in ≥80 year old pts with
CLL. However, such pts are still highly underrepresented in clinical trials
and even with modern treatment live shorter than age-matched controls
of the general population. Broader recruitment of these pts to prospective
trials appears imperative to improve outcome of CLL in this age segment.
Disclosure: Othman Al-Sawaf: Financing of Scientific Research: Roche
Valentin Goede: Financing of Scientific Research: Roche; Expert Testimony: Roche
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CLL – patient registry (overall dose of rituximab and gender)
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Introduction: Since 2008, 61 hemato-oncological practices from 16 federal states cooperating in the project team of internal oncology (PIO) have
been documenting disease histories of patients with a CLL in the registry
ONCOReg. Following data have been published so far. Women who re-
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ceived bendamustine/rituximab/prednisone show the highest rate of complete remissions (67.6%). This is accompanied by a longer progression free
period (59.9 months). There is no difference in the 3-year overall survival
(OnkoRat 2016) with reference to gender (88% male, 89% female). With a
rate of 60.7%, rituximab in a dose of ≥2,875 mg/m² achieves a higher rate
of complete remissions, reaching the highest prevalence with 752 days.
The 3-year overall survival is highest as well, reaching 90% (DGHO 2016).
Methods: This analysis presents the results of the application of bendamustine/rituximab in the first-line therapy of CLL patients in the clinical
routine, having formed 4 groups with respect to the dose of rituximab (<
2,875 mg/m²/ ≥2,875 mg/m²) and to gender.
Results: 454 patients received bendamustine/rituximab (+/- prednisone)
as first-line therapy.
Patients’ characteristics: Gender (%): m 63.7/ f 36.3; median age: 72 years;
no B symptoms: 285 (62.8%)
ECOG 0/1/2/3 (%): 28.6/57.3/13.9/0.2; BINET A/B/C: 11.0/54.8/34.1; 17p
del: 17 (3.7%)
Period from initial diagnosis to first therapy: 22.8 months
Response: The objective remission rate is at 89.0%, 46.5% of which are
CRu and 42.5% PR.
With a dose of rituximab of ≥2,875 mg/m², OR rates of 97.4% for male
respectively 96.7% for female patients could be reached, while the CRu
rate of 71.7% was significantly higher for women (54.7% men).
Survival: The progression free survival of the whole study population is
51.6 months at median and shows a significant difference with regard to
the dose of rituximab (38.9 respectively 50.5 months).
After a median observation period of 36.7 months, the median overall
survival as from the start of therapy of the patients’ study population has
not been reached yet. The 3-year survival rate is at 84%, for male patients
again depending on the dose (77% vs. 92%).
Conclusion: A dose of rituximab of ≥2,875 mg/m² leads to higher remission rates both for women and for men. A dose of rituximab of < 2875 mg/
m² correlates with a shorter progression free survival and overall survival
especially for male patients.
Further data will be presented.
Disclosure: No conflict of interest disclosed.
P524

First interim results of IDELA PASS: a prospective noninterventional post authorization safety study of idelalisib in
Germany
Abenhardt W.1, Knauf W.2, Eißmann P.3, Hucke N.3, Troostenburg van A.3,
Watzke S.3, Hoechstetter M.4, Rummel M.5
MVZ Elisenhof, München, Germany, 2Centrum für Hämatologie und Onkologie
Bethanien, Frankfurt/Main, Germany, 3Gilead Sciences, Inc., Foster City, United
States, 4Klinikum Schwabing, München, Germany, 5Universitätsklinikum
Münster, Münster, Germany
1

Introduction: Idelalisib (Zydelig®), a first-in-class PI3Kδ inhibitor, is indicated in combination with rituximab or ofatumumab for the treatment
of adult patients with chronic lymphocytic leukaemia (CLL) who have received at least one prior therapy or as first-line treatment in the presence
of 17p deletion or TP53 mutation in patients who are not eligible for any
other therapies and as monotherapy for the treatment of adult patients
with follicular lymphoma (FL) that is refractory to two prior lines of treatment. The aim of this voluntary post authorization safety study (PASS) is
to collect safety and efficacy data from routine clinical practice in Germany. Results of the first interim analysis are summarized.
Methods: This prospective, two-cohort, multicentre, non-interventional
PASS describes the safety and efficacy of idelalisib in up to 300 subjects
with CLL or FL in routine clinical practice (up to 3 years per subject).
The inclusion of subjects is based on the physician’s decision to initiate
treatment with idelalisib in accordance with the Summary of Product
Characteristics. Primary objectives are progression-free survival, overall
response rate and overall survival. Secondary objectives include the inci-
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dence and severity of adverse drug reactions and fatal events. Descriptive
statistics were used for data analysis.
Results: This first analysis focuses on the description of the enrolled subject population and safety data. At data extract on 31–08–2016, 50 subjects
(43 subjects with CLL, 7 subjects with FL) in 30 active sites had completed at least 3 months after initiation of treatment. Baseline characteristics:
Subjects with CLL and FL, respectively, had a median age of 76 and 57
years and 34.9% and 100% were females. Binet stage B and C disease was
reported in 25.6% and 37.2% of CLL subjects and 85.7% of subjects with
FL had Ann Arbor stage III-IV disease. Median time from diagnosis to
start of idelalisib therapy was 92.7 months (CLL) and 34.9 months (FL).
The most common prior first-line therapy in both cohorts was bendamustine plus rituximab (15 CLL subjects (34.9%); 4 FL subjects (57.1%)).
At the time of data extract, median duration of idelalisib therapy was 7.1
months (CLL) and 4.9 months (FL). No new safety signals were detected.
Conclusions: The results of this first interim analysis confirm the use of
idelalisib in its approved indications. No new safety signals were detected.
Disclosure: Wolfgang Abenhardt: Employment or Leadership Position: Angestellter ärztl. Leiter der MVZ-Betreiberges. MOP; Advisory Role: Adboard für
ROCHE, Amgen, Novartis, Pfizer, Celgene, Gilead, MSD, Bristol, Sanofi; Stock
Ownership: ROCHE-Aktien , Gilead; Expert Testimony: Lymphom-Symposium
(ROCHE, AMGEN , Celgene, Gilaed), diverse Studien + NIS; Other Financial
Relationships: vz. Vorträge
Matthias Rummel: No conflict of interest disclosed.
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Venetoclax for chronic lymphocytic leukemia: baseline
characteristics and safety data from pre-approval cohort
programs in the EU
Eichhorst B.1, Arriola E.2, Cerri E.2, Verdugo M.2, Letschert K.2, Mourgues X.2,
Boughan S.2, Pena G.2, Wittig B.2, Selenko-Gebauer N.2, Schuh A.3,
Ysebaert L.4
University of Cologne, Department of Internal Medicine, Center of Integrated
Oncology Köln Bonn (CIO Köln Bonn), Cologne, Germany, 2AbbVie Inc., North
Chicago, United States, 3University of Oxford and Cancer and Haematology
Centre (Churchill Site), Department of Oncology, Oxford, United Kingdom,
4
Service d’Hematologie IUCT-Oncopole, Toulouse, France
1

Introduction: Venetoclax (VEN) is a potent, highly selective, orally bioavailable BCL-2 inhibitor approved for relapsed/refractory chronic lymphocytic leukemia (CLL). Prior to EU approval (Dec2016), physicians
could request VEN through pre-approval access (PAA) cohort programs
for pts with high unmet clinical need.
Methods: Pts with CLL were approved to receive VEN per local cohort
PAA program criteria including that there was no alternative approved
therapy available in their country. Pt characteristics were collected on
program inclusion request forms and physicians agreed to report adverse
events (AEs).
Results: 131 pts received at least one dose of VEN across cohort PAA programs in France, Germany, UK, Sweden, and the Netherlands. At the time
of analysis (22Mar2017), median time on treatment** was 133d (1–284).
Median age was 68yr (40–86), 60% had del(17p) and/or TP53 mutation,
33% had lymph nodes >5cm and 47% had splenomegaly by radiographic
exam. Pts had received a median of 4 prior CLL therapies (0–8) (≥1 prior
BCRi, 92%; ≥2 prior BCRi, 38%). Most pts were at medium (40%) or high
(38%) risk for tumor lysis syndrome (TLS) based on tumor burden or
renal function. 47/131 pts were reported as having an AE and 37 had serious AEs (SAEs; see Table); 14 pts died (majority due to CLL progression).
Proportion of AEs was similar across TLS risk categories though more
SAEs were seen in pts with high (n = 18) or medium (n = 14) risk vs low
(n = 5). TLS was reported in 7 pts, of which 3 had high risk at baseline; 5
cases were transient lab abnormalities and resolved with standard care, 1
predated VEN and the pt died from progression and1 pt died from rapid progression and sepsis. Pts with del(17p)/TP53 mutation had a higher
incidence of neutropenia (n = 9 vs 3). Of 11 pts who had never received
prior BCRi, only 1 had an SAE of neutropenia.
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Tab. 1. Serious Adverse Events Reported for Pationts with CLL who Received
Venetoclax

Conclusions: Although pts who received VEN via PAA were extensively
pre-treated and most were exposed to BCRi, this preliminary assessment
from a real world scenario showed AEs, including SAEs, that were expected based on the safety profile of VEN and underlying CLL. Further follow
up will allow for evaluation of long-term safety of VEN.
Disclosure: Barbara Eichhorst: Advisory Role: Advisory board and speakers
bureau for Roche and AbbVie; Expert Testimony: Research grant from Roche and
AbbVie
Loic Ysebaert: No conflict of interest disclosed.
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Expression levels of NFAT2 and Lck show correlation with
clinical outcome in CLL patients
Heitmann J.S.1, Fuchs A.R.1, Märklin M.2, Kopp H.-G.1, Quintanilla-Fend L.3,
Kanz L.1, Rao A.4, Wirths S.1, Müller M.R.1
Universitätsklinikum Tübingen, Medizinische Klinik und Poliklinik II, Abteilung
für Hämatologie, Onkologie, Immunlogie, Pulmologie und Rheumatologie,
Tübingen, Germany, 2German Cancer Consortium (DKTK) and German Cancer
Research Center (DKFZ), Partnerstandort Tübingen, Tübingen, Germany,
3
Universitätsklinikum Tübingen, Abteilung für Pathologie, Tübingen, Germany,
4
La Jolla Institute of Allergy and Immunology, San Diego, United States
1

NFAT2 is a highly phosphorylated transcription factor which regulates
developmental and activation programs in diverse cell types. We and others have previously described a significant overexpression of NFAT2 and
its target gene Lck in CLL cells as compared to physiological B cells. CLL
constitutes a heterogeneous disease with some patients exhibiting an indolent course for many years and others progressing rapidly and requiring
early treatment. Here, we further analyzed the role of NFAT2 and Lck expression with respect to clinical outcome of patients with CLL.
We analyzed primary blood and/or lymph node samples from CLL patients (n = 25) and patients with Richter´s syndrome (n = 5) for their expression profile of NFAT2 and Lck. Different clinical parameters of the
patients such as Binet stage, time to first treatment, duration of remission,
number of treatments, overall survival, IGVH status, TP53 mutational
status and cytogenetics were collected and subsequently used to allocate
the patients into groups with an indolent or accelerated clinical course, respectively. Asymptomatic patients with favorable prognostic markers and
stable disease for more than 7 years were defined as indolent, while patients who required early treatment, exhibited only a short time of remission or showed high risk prognostic markers were defined as accelerated.
In this study, we analyzed 14 patients with indolent CLL, 11 with accelerated CLL and 5 patients with Richter´s syndrome for the expression
of NFAT2 and Lck employing qRT-PCR and Western Blotting. While
physiological B cells expressed comparably low levels of NFAT2 and Lck
(n = 3), we could detect an overexpression of both proteins in all cases of
indolent CLL both on the mRNA and protein level (14/14). CLL cells from
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patients with an accelerated clinical course on the other hand exhibited a
significant overexpression of NFAT2 and Lck only in a minority of cases (2/11) while most samples expressed only low levels of these proteins
(9/11). In all tested cases with Richter´s syndrome, the expression of both
NFAT2 and Lck was virtually absent (5/5).
In summary, our data demonstrate that overexpression of NFAT2 and its
target gene Lck is closely linked to clinical outcome in patients with CLL
and Richter´s syndrome.
Disclosure: No conflict of interest disclosed.
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Functional Implications and Interaction of macrophages in
the leukemic microenvironment of CLL upon genotoxic stress
Vorholt D.1, Erlikh T.1, Feldkötter H.1, Nickel N.1, Hallek M.2, Pallasch C.1
CECAD, Koeln, Germany, 2Uniklinik Köln, Klinik I für Innere Medizin CIO, Koeln,
Germany
1

CLL is strongly dependent on the supportive effect of the microenvironment and leukemia associated macrophages. In previous studies we
could show that macrophages are an essential element in the synergistic
response to the administration of the DNA damaging agent Cyclophosphamide and therapeutic antibodies.
We observed that the alkylating agent Cyclophosphamide is inducing the
secretion of distinct cytokines by the leukemic cells. This in turn leads to a
repolarization of tumor associated macrophages from a suppressive to an
activated phenotypic state which is designated as acute secretory activating phenotype (ASAP).
In this work, we are able to recapitulate the effect in the Eµ-Tcl1 mouse
model and therefore demonstrate that the ASAP is not only restricted to
double hit lymphoma, but being also relevant for CLL.
Furthermore, we dissect the functional importance of the DNA damage
pathway for the generation of the ASAP. We display that downregulation
of ATM, DNA-PK and p53 in the leukemic cells prevents the formation of
the stimulatory ASAP effect on macrophages phagocytosis capacity.
TP53 seems to possess a central regulating role. Supernatants of human
CLL patient cells displaying different p53 mutation status, the p53 mutated CLL patient cells failed to induce the stimulatory, cytokine induced
effect on macrophage phagocytosis in response to combination treatment
as seen with p53 unmutated CLL patient samples. This is underlined by
observations made by treating Eµ-TCL1/p53wt/wt as well as Eµ-TCL1p53–/–
mice. Leukemic cells of Cyclophosphamide treated Eµ-TCL1p53–/– mice
failed to induce an antibody mediated stimulatory effect on macrophage
phagocytosis capacity as seen with Eµ-TCL1/p53wt/wt mice.
Beside this, we demonstrate that macrophage reprogramming within
chemotherapy is not only indirectly mediated by leukemic cell induced
cytokine secretion, but also by direct effects of Cyclophosphamide (CTX)
on the macrophages. More precisely, we see that the administration of
the low dose CTX in vitro equivalent agent Mafosfamide is increasing the
phagocytic capacity in vitro and increasing macrophages size.
We indicate that p53 is essential for the generation of the ASAP in different models in vitro and in vivo which is a process much more complex
than described until now by taking both sides of interaction into account
the leukemic, as well as the macrophage part.
Disclosure: No conflict of interest disclosed.
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Coexpression and functional interaction between CXCR4 and
CD74 in chronic lymphocytic leukemia
Thavayogarajah T.1,2, Sinitski D.1, Vankann L.2, Panse J.2,
Brümmendorf T.H.2, Bernhagen J.1, Koschmieder S.2
University Hospital Munich, Ludwig-Maximilians-University (LMU) Munich,
Department of Vascular Biology, Institute of Stroke and Dementia Research,
Munich, Germany, 2Uniklinik RWTH Aachen, Department of Hematology,
Oncology, Hemostaseology, and Stem Cell Transplantation, Faculty of Medicine,
Aachen, Germany
1

Introduction: Chronic lymphocytic leukemia (CLL) is characterized by
progressive accumulation of small, mature B-lymphocytes aberrantly expressing CD5. Chemokine receptors, e.g. CXCR4, are expressed on CLL
cells and play a crucial role in the migration and survival of malignant
clones. CXCL12, the cognate ligand of CXCR4, promotes CLL homing
into BM and enhances survival. In addition, CXCR4 signaling is supported by MIF, a chemokine-like inflammatory cytokine that engages in
non-cognate binding with CXCR4. Interestingly, MIF levels are elevated
in CLL patients, and genetic Mif deficiency leads to delayed development
of CLL in Eµ-TCL1 mice. MIF also is the bona fide ligand of CD74, a
potent survival receptor of CLL cells. We hypothesized that CXCR4 and
CD74 functionally interact to play a crucial role in CLL pathogenesis and
sought clinical and mechanistic evidence to test this hypothesis.
Methods: Of an initial cohort, 10 patients were diagnosed for CLL at the
Department of Hematology & Oncology at RWTH Aachen University
Hospital. CXCR4, and CD74 were analyzed by flow cytometry on CD3+,
CD14+ and CD19+ cells in comparison with 20 healthy donors.
Experimental studies involved the human CLL cell line JVM3 and primary CLL cells isolated from aged Eµ-TCL1 mice. CXCR4/CD74 interaction
was studied by co-localization and coimmunoprecipitation (CoIP). JVM3
and murine Eµ-TCL1 B cells were also used in apoptosis and chemotaxis
experiments. To study the contribution of CXCR4 and CD74, cells were
preincubated with MIF, CXCL12, or MIF-2, and/or subjected to treatment
with Bcl2-inhibitor, CXCR4 inhibitor, and/or neutralizing CD74 antibody.
Results: The co-expression of CXCR4 and CD74 was significantly increased in B-CLL patients on B cells (p < 0.0001). Preliminary data in
JVM3 cells suggested that MIF elicits receptor complex formation between CD74 and CXCR4. Apoptosis assays indicated that inhibition of
CXCR4 and CD74 triggered substantial cell death (78,17 +/- 1,84%). Of
note, single vs. double blockade experiments confirmed that CD74 and
CXCR4 functionally interact to control CLL survival. Inversely, CXCL12
and MIF decreased apoptosis by 51,5% (CXCL12) and 43,36% (MIF), and
promoted chemotactic migration of JVM3 B cells.
Conclusion: Our results suggest that MIF/MIF-2 signaling plays an important role in the survival and homing of malignant CLL cells. This is
mediated through functional interaction, likely receptor complex formation, between CXCR4 and CD74.
Disclosure: No conflict of interest disclosed.
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Susceptibility of CLL cells to ABT-199 treatment is increased
by neutralization of BAFF (B cell activating factor) with
Belimumab
Tandler C.1, Schmidt M.1, Schmidt J.1, Wild J.1, Strunz B.1, Dörfel D.1,2,
Kanz L.2, Salih H.R.1,2
Clinical Collaboration Unit Translational Immunology, German Cancer
Consortium (DKTK) and German Cancer Research Center (DKFZ), Department
for Internal Medicine II, Tuebingen, Germany, 2Eberhard Karls University,
Department of Hematology and Oncology, Tuebingen, Germany
1

ABT-199 (Venclyxto®) is a small molecule inhibitor which has recently
been approved for the treatment of CLL. It induces apoptosis of the malignant B cells by blocking B-cell lymphoma-2 (BCL-2), a key pro-survival
regulator that is frequently overexpressed in lymphoid malignancies. The
TNF family member B cell activating factor (BAFF) contributes to disease
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pathophysiology of CLL by sustaining survival and preventing apoptosis
of malignant B cells. BAFF also plays a prominent role in autoimmune
diseases, and accordingly a BAFF-neutralizing antibody termed Belimumab (Benlysta®) was developed and is approved for the treatment of
systemic lupus erythematosus. Notably, elevated levels of BAFF have also
been detected in sera of B cell lymphoma patients. This led us to reason
that BAFF would affect the efficacy of ABT-199 in CLL treatment and the
clinically available antibody Belimumab might serve to sensitize the malignant cells to apoptosis induction. As a first step, we exposed CLL cells
of leukemia patients to varying concentrations of ABT-199 and identified 2.5 nM as in vitro LC50 concentration in analyses of metabolic activity. Next we studied the metabolic activity of primary CLL cells in the
presence or absence of increasing concentrations of BAFF. We found that
BAFF concentration-dependently increased the viability of the malignant
cells and protected the CLL cells from the therapeutic effects of ABT-199.
Notably, susceptibility to ABT-199 could be restored by neutralization of
BAFF with Belimumab. Analyses of apoptosis/cell death confirmed both
the protective effect of BAFF for CLL cells and the capacity of Belimumab to restore/increase the therapeutic activity of ABT-199. Together, our
findings demonstrate that BAFF facilitates CLL cell resistance to ABT-199
treatment. BAFF neutralization by Belimumab in turn may constitute a
promising strategy to increase the therapeutic efficacy of ABT-199, which
warrants future clinical evaluation of combinatorial approaches to improve CLL treatment.
Disclosure: No conflict of interest disclosed.
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The increase of DNA damage is associated with impaired
apoptosis signaling in monoclonal B-cell lymphocytosis and
chronic lymphocytic leukemia
Popp H.D.1, Brendel S.1, Schneider S.2, Weiss C.3, Hofmann W.-K.1,
Fabarius A.1
Department of Hematology and Oncology, Medical Faculty Mannheim of the
Heidelberg University, Mannheim, Germany, 2Institute for Clinical Chemistry,
Medical Faculty Mannheim of the Heidelberg University, Mannheim, Germany,
3
Department of Statistical Analysis, Medical Faculty Mannheim of the
Heidelberg University, Mannheim, Germany
1

The increase of DNA damage and the alteration of the DNA damage response (DDR) are critical features of genetic instability presumably implicated in pathogenesis of monoclonal B cell lymphocytosis (MBL) and
chronic lymphocytic leukemia (CLL). We performed γH2AX and 53BP1
immunofluorescence staining of DNA double strand breaks (DSB) in
CD19+ lymphocytes of healthy individuals, MBL and CLL patients and
in the CLL cell line HG-3. In addition, we screened for activation of the
DDR by immunoblotting of p-ATM, p-ATR, p-CHK1, p-CHK2 and
p-TP53. As compared to γH2AX foci levels in 4 healthy individuals (0.1
focus per CD19+ lymphocyte ± 0.0; mean ± standard error of mean) increased γH2AX foci levels were detected in 5 MBL patients (0.3 focus per
CD19+ lymphocyte ± 0.2), 20 CLL patients (1.4 foci per CD19+ lymphocyte ± 0.3) and in the CLL cell line HG-3 (1.0 focus per cell ± 0.0). Subgroup analysis revealed increased γH2AX foci levels in immunoglobulin
heavy chain variable region (IGHV)-unmutated, 11q-deficient, 17p-deficient and TP53-mutated CLL as compared to CLL without these genetic
marks. γH2AX and 53BP1 co-localized in nuclei of all samples indicating
promotion of 53BP1-mediated nonhomologous end-joining repair mechanisms at sites of DSB. In addition, expression of p-ATM, p-ATR, p-CHK1
and p-CHK2 indicated activation of the DDR, while missing p-TP53 suggested impaired apoptosis signaling. Taken together, our results provide
evidence for a continuous increase of DSB across the spectrum from MBL
to CLL in conjunction with impaired apoptosis signaling. IGHV-unmutated, 11q-deficient, 17p-deficient and TP53-mutated CLL displayed
particularly high γH2AX foci levels. Moreover, abundant γH2AX/53BP1
foci suggested a critical role of (in)effective nonhomologous end-joining
repair mechanisms at sites of DSB in MBL and CLL.
Disclosure: No conflict of interest disclosed.
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Long-term outcome of patients with early-stage nodular
lymphocyte-predominant hodgkin lymphoma (NLPHL)
treated within the randomized HD7, HD10 and HD13 trials:
An analysis from the German Hodgkin Study Group (GHSG)
Eichenauer D.A., Plütschow A., Fuchs M., von Tresckow B., Borchmann P.,
Engert A., German Hodgkin Study Group
Uniklinik Köln, Klinik I für Innere Medizin, Köln, Germany

Introduction: Nodular lymphocyte-predominant Hodgkin lymphoma
(NLPHL) is a rare entity accounting for approximately 5% of all Hodgkin lymphoma (HL) cases. Pathological and clinical features differ from
classical HL (cHL). Pathologically, the malignant lymphocyte predominant cells stain consistently positive for CD20 and are negative for CD30.
Clinically, NLPHL often has a rather indolent course and is mostly diagnosed in early stages. Despite these differences, the first-line treatment of
NLPHL is mostly very similar to cHL. However, analyses on the long-term
course of NLPHL patients are scarce.
Methods: To shed more light on characteristics and outcome of NLPHL
patients diagnosed with early-stage disease and treated with cHL approaches, we used the database of the German Hodgkin Study Group
(GHSG). A total of 251 NLPHL patients who had received first-line treatment within the randomized GHSG HD7, HD10 and HD13 trials for
newly diagnosed early-stage HL between 1994 and 2009 were identified.
Results: Among the 251 NLPHL patients, the median age was 40 years;
75% of patients were male; 24% of patients had infradiaphragmatic disease. Study treatment consisted of ABVD-based chemotherapy plus radiotherapy (RT) or RT alone. After a median observation of 8.8 years, the
8-year progression-free survival rate was 83.2%, the 8-year overall survival rate was 95.1%. 40 of 251 patients had refractory disease or relapsed
during the course of follow-up (primary disease progression: 2 patients;
early relapse: 2 patients; late relapse: 36 patients). Second malignancies
including histological transformation into aggressive B-cell non-Hodgkin
lymphoma occurred in 27 of 251 patients (solid tumor: 13 patients; leukemia: 1 patient; NHL: 10 patients; unspecified malignancy: 3 patients). A
total of 21 deaths were observed during follow-up. However, only a small
minority of these deaths was NLPHL-related (n = 2). In contrast, most
patients died from second malignancies (n = 12) or due to other causes
(n = 7).
Conclusion: Taken together, the results of this large analysis on patients
with early-stage NLPHL indicate an excellent lymphoma-specific outcome. However, further treatment optimization is necessary as the majority of the observed deaths were not NLPHL-related but due to second
malignancies or other treatment-related late effects.
Disclosure: Dennis Eichenauer: Other Financial Relationships: Reisekostenerstattung: Janssen
Andreas Engert: No conflict of interest disclosed.
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Leukocyte and eosinophil count at baseline predict outcome
in relapsed or refractory classical Hodgkin lymphoma patients
treated with immune checkpoint inhibitors
Borchmann S.1, Hude I.2, Sasse S.1, Bröckelmann P.1, von Tresckow B.1,
Momotow J.1, Engert A.1, Deutsche Hodgkin Studiengruppe
Medizinische Klinik I, Universität zu Köln, Köln, Germany, 2University Hospital
Center Zagreb, Department of Internal Medicine, Division of Hematology,
Zagreb, Croatia
1

Introduction: Anti-PD1 antibodies have shown encouraging efficacy in
relapsed or refractory (r/r) classical Hodgkin lymphoma (cHL), but not
all patients achieve a lasting response. Thus, predictive biomarkers are
needed.
Methods: We investigated baseline differential blood count parameters
regarding their ability to predict response and progression free survival
(PFS) in 30 r/r cHL patients treated with the anti-PD1 antibody nivolumab. The median number of prior treatment lines was 5 (2–11). All patients
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had previously received high dose chemotherapy and autologous stem cell
transplant and 70% of patients received prior brentuximab vedotin. We
used a differential blood count performed immediately prior to the first
received dose of nivolumab.
Results: The relative monocyte count (RMC), relative neutrophil count
(RNC) and relative lymphocyte count (RLC) did not have a prognostic
impact on PFS, whereas higher white blood cell count (WBC) ≥7.78 × 10³/
µl and lower relative eosinophil count (REC) <1.7% were associated with
shorter PFS in both univariate and multivariate analyses. We constructed a simple score to prognosticate PFS. By adding 1 point each for WBC
≥7.78 × 10³/µl and REC <1.7% to the score, we could clearly differentiate
a low (score = 0), intermediate (score = 1) and high risk (score = 2) group
(p < 0.001). Only one PFS event occurred in the best prognostic group
(n = 10, median PFS in days (mPFS): [NA]) whereas 5 out of 11 patients
in the intermediate (mPFS: 365 [129-NA]) and 7 out of 9 patients in the
high risk group progressed (mPFS: 197 [50-NA]). Updated results will be
presented at the meeting.
Conclusion: Our model, mainly characterized by a normal to high REC,
robustly predicts PFS. Low risk patients mostly achieved a durable remission without disease progression throughout the study period, despite
often achieving just a partial response. In contrast, high-risk patients
often progressed quickly despite initially achieving a partial or complete
response. Further validation of this score in a larger cohort and efforts to
understand a possible mechanistic role of eosinophils in this setting are
needed.
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Fig. 1. PFS for the 3 risk groups.
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The role of Moraxella in the pathogenesis of IgD+ nodular
lymphocyte predominant Hodgkin lymphoma
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Nodular lymphocyte predominant Hodgkin lymphoma (NLPHL) is a rare
type of Hodgkin lymphoma. Lymphocyte predominant (LP) cells tend to
keep more B-cell phenotypic characteristics of their cell of origin including functional variable region immunoglobulin genes despite ongoing somatic hypermutation. Chronic B cell receptor (BCR) stimulation has been
proposed to play a central role in NLPHL. Aim of the study was to identify
target antigens of B cell receptors of LP cells.
Recombinant Fabs were constructed from isolated LP cells and screened
on human protein macroarrays and on an infectious disease epitope microarray. Moreover, dot blots of various bacterial species had been performed on PVDF membranes. To analyze the effect of cognate antigen
interaction with BCR for LP cells, the IgD negative and only existing LP
cell derived DEV cell line was transfected to express patient derived lymphoma BCRs with reactivity against the cognate M. catarrhalis antigen
and an IgD Fc domain. Proliferation assays with these transfected DEV
cell lines were performed after incubation with the M. catarrhalis cognate
antigen and MID/hag (a superantigen activating IgD-B-cells by binding to
the Fc part of IgD). Moreover patient sera (when obtainable) and control
sera were screened for antibodies against the identified lymphoma BCR
antigens. This screening was extended by a validation cohort with sera of
patients with NLPHL and cHL obtained from the German Hodgkin Study
Group (GHSG) and sera of healthy controls.
RpoC of Moraxella catarrhalis was identified as the antigen of BCRs of
4/5 IgD positive NLPHL cases. Screening of sera from patients of GHSG
revealed more frequent (20/100 vs. 8/100 and 5/100, respectively) and
higher-titered (1:800 to 1:3200 vs. 1:100 to 1:200) anti-RpoC antibodies
in NLPHL patients compared to patients with cHL and healthy controls,
respectively. M. catarrhalis-derived MID/hag and RpoC had synergistic
effects on the proliferation of IgD+ LP cells with RpoC-specific BCR in
vitro. The only one of the five IgD positive NLPHL cases without a M.
catarrhalis-specific had a BCR specific for M. osloensis.
Our results indicate a role of Moraxella in the pathogenesis of IgD+
NLPHL, in the case of M. catarrhalis by dual antigenic and superantigenic
stimulation of IgD+ B-cells with RpoC-specific BCR in the context of a
permissive MHC-II haplotype. This is a novel model of lymphomagenesis
that may have relevance for prophylaxis and treatment of this disease.
Disclosure: No conflict of interest disclosed.
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Safety and tolerability of the combination of nilotinib and
ruxolitinib in chronic myeloid leukemia patients – a pilot trial
Eigendorff E.1, Lang F.2, le Coutre P.3, Niederwieser D.4, Saußele S.5,
von Bubnoff N.6, Al-Ali H.K.7, Chromik J.2, Rupprecht S.8, Hochhaus A.1
Universitätsklinikum Jena, Jena, Germany, 2Universitätsklinikum Frankfurt,
Frankfurt, Germany, 3Charité - Universitätsmedizin Berlin, Berlin, Germany,
4
Universitätsklinikum Leipzig, Leipzig, Germany, 5Universitätsklinikum
Heidelberg, Mannheim, Germany, 6Universitätsklinikum Freiburg, Freiburg i.B.,
Germany, 7Universitätsklinikum Halle, Halle (Saale), Germany, 8Novartis Pharma
GmbH, Hämatologie, Nürnberg, Germany
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The JAK2-STAT5 pathway plays an important role in the biology and evolution of CML and it has been demonstrated that combined targeting of
BCR-ABL and JAK2 can result in synergistic growth inhibition of CD34+
leukemic stem cells. We sought to investigate the safety and tolerability of
the combination of the BCR-ABL inhibitor nilotinib with the JAK1/2 inhibitor ruxolitinib in CML patients. Nilotinib was administered at 300mg
twice daily and ruxolitinib at either 5mg or 10mg twice daily in sequentially recruited cohorts. Eligible CML-CP patients received nilotinib 1st-line
and lacked major molecular response (MMR) after >18 months or MR4 after >24 months or received nilotinib ≥2nd-line with suboptimal response
according to guidelines. Each patient remained on combination treatment
for 12 months and could receive further nilotinib and ruxolitinib in case
of safety and molecular response. The primary endpoint was occurrence
of dose limiting toxicities (DLTs) to determine the maximum tolerable
dose (MTD) of ruxolitinib. Secondary endpoints were safety and MMR
and MR4 at 3, 6, and 12 months. By April 2016, 5 patients (3 male) were
enrolled. Median age was 55 years (range,23–71), 80% (n = 4) received
one or more TKI prior to nilotinib, one patient was treated with four
alternative medications prior to study entry. Three patients entered the
ruxolitinib 5mg twice daily cohort and later on 2 patients the 10mg twice
daily cohort. Median time from diagnosis to enrollment was 68 months
(range, 24–187). No DLT occurred and no MTD could be determined.
One patient experienced a grade 3 lipase elevation, no other grade 3 / 4
adverse event occurred. All patients had reduced hemoglobin level, slight
thrombocytosis and increased ASAT, ALAT that classify for a grade 1 toxicity each. The combination was temporarily interrupted in 2 patients. In 1
patient once due to a left bundle branch block, in the second patient three
times due to increased lipase level (grade 3), gastrointestinal disorders
(grade 1), and motion sickness (grade 1). Only one patient showed an improvement of the disease burden with reaching a deep molecular response
(MR4.5). Despite a general tolerability of the combination of standard dose
nilotinib with ruxolitinib all patients experienced adverse events. Close
safety monitoring is recommended, since anemia, thrombocytosis, liver
toxicity, and lipase elevation occurred. Safety aspects, lack of efficacy, and
recruitment, led to a discontinuation of the study.

to the role of a salvage therapy. To date, few data on allogeneic HSCT after
TKI-therapy are available. In this study, we report single center data on the
outcome of 52 CML patients, who underwent allogeneic HSCT between
1999 and 2015 with a follow-up of 12 months to 17 years.
Patients: Upon obtaining written informed consent 48 patients diagnosed with BCR-ABL-positive CML and 4 patients with BCR-ABL-negative atypical CML were included in this analysis. 36/48 patients received
TKI-therapy before transplantation. 22 patients were transplanted due
to acceleration or blast crisis. 26 patients received an allogeneic HSCT
in chronic phase (CP, n = 16) or complete hematologic (CHR, n = 7) or
cytogenetic remission (CCyR, n = 3). Kinase domain mutations could be
identified in 7 patients including T315I-mutation in 4 patients. 7 patients
showed «major route» cytogenetic aberrations. Next to advanced disease
status, TKI intolerance (n = 4) and TKI resistance (n = 11) were the main
indications for HSCT after 2001.
Results: After a median follow up of 5 years and 3 months, those 26 patients transplanted in CP, CHR or CCyR showed an overall survival (OS)
of 80% (95%CI, 0.63–0.95). 3/27 patients died in remission and 2 patients
died after CML relapse. 22 patients transplanted in advanced stage CML
(BC and AP) had after a median follow up of 5 years an OS of 44% (95%CI
0.31–0.71). The difference between survival curves is significant (Log rank
test p = 0.041; Hazard Ratio 0.3407). One patient with atypical CML was
transplanted in BC and died of progressive disease shortly after transplantation. The other 3 patients with atypical CML were transplanted in CP
-phase. With a median follow-up of 648 days these patients are in ongoing
remission.
Conclusion: Even in times of TKI-therapy allogeneic HSCT remains a
successful therapy option for CML patients with TKI intolerance or resistance and should be considered before the development of blast crisis. Despite TKI therapy, overall survival deteriorates in patients with advanced
disease. However, this treatment modality can improve survival rates
substantially compared to other available therapies. TKI-maintenance
therapy could be a possible strategy to prevent CML relapse, although
randomized data on TKI-maintenance therapy after allogeneic HSCT are
still lacking.
Disclosure: No conflict of interest disclosed.
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Allogeneic hematopoietic stem cell transplantation (HSCT)
for chronic myeloid leukemia (CML) patients in the TKI-era:
A single center experience
Schmidt E., Groth C., Mikesch J.-H., Reicherts C., Mesters R., Schliemann C.,
Kessler T., Kerkhoff A., Kropff M., Lenz G., Berdel W.E., Stelljes M.
Universitätsklinikum Münster, Medizinische Klinik A, Münster, Germany

Introduction: Tyrosine kinase inhibitors (TKI) as superior first line treatment in the therapy of CML have pushed the concept of allogeneic HSCT
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High age and high frequency of treatment switch in CML
patients outside of clinical trials: interim results of the
German CML VI trial
Kohlbrenner K.1, Arnecke L.1, Fabarius A.1, Bieber R.1, Voskanyan A.1,
Reiser M.2, Fenchel K.3, Schmidt E.4, Göhler T.5, Kühn R.B.6, Depenbusch R.7,
Azeh I.8, Kleeberg U.R.9, Hansen R.10, Hänel M.11, Anhuf J.12, Jehner P.13,
Baerlocher G.M.14, Brümmendorf T.H.15, Ehninger G.16, Hasford J.17,
Heim D.18, Hossfeld D.K.19, Kolb H.-J.20, Krause S.W.21, le Coutre P.22, Nerl C.23,
Neubauer A.24, Niederwieser D.25, Tesch H.26, Hochhaus A.27, Hehlmann R.28,
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after a median follow-up of 18 months (range 7–44 months). All patients
were in chronic phase and deaths were unrelated to CML.
Conclusion: This interim report of the CML VI registry provides information on baseline characteristics and treatment of CML patients outside
of clinical trials. Median age of patients as well as the percentage of patients with comorbidities is higher than in clinical trials. In addition, it
seems that treatment switches are more frequent. The CML Registry offers
the chance to collect important data to enhance knowledge on CML.
Disclosure: Katharina Kohlbrenner: No conflict of interest disclosed.
Susanne Saußele: Advisory Role: Novartis, BMS, Pfizer, ARIAD; Financing of Scientific Research: Novartis, BMS, Pfizer, ARIAD; Expert Testimony: Novartis, BMS;
Other Financial Relationships: Reisekosten: Novartis, BMS
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Efficacy and safety of nilotinib in CML patients failing
prior therapy in routine healthcare – Results of the noninterventional TARGET study
Dengler J.1, Buß E.2, Müller M.C.3, le Coutre P.4, Stegelmann F.5, Ulshöfer T.6,
Sauer A.7, Schardt C.8, Reichert D.9, Schwinger U.10, Grunewald R.11,
Waller C.12, Rupprecht S.13, Meincke M.13, Tesanovic T.13
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Heidelberg, Innere Medizin V: Hämatologie, Onkologie, Rheumatologie,
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Introduction: Treatment with tyrosine kinase inhibitors (TKI) has
changed the natural course of chronic myeloid leukemia (CML). With the
introduction of 2nd and 3rd generation TKIs, safety issues remain as a topic
of interest. Information on incidence and prevalence of CML and its therapy outside of clinical trials is limited.
Methods: Starting 1/2013, newly diagnosed patients with CML are registered with annual follow up. Primary endpoint is the time to and reason
for switching of any first line treatment. Further endpoints are time to
cytogenetic and molecular response, progression and death. Patients included in CML-V (TIGER)- or MOMENT II-study were not registered.
Results: Until March 2017, 263 adult patients have been registered from
69 centers, 252 were evaluable. Median age at diagnosis was 64.5 years
(range, 20–100), 133 patients (53%) were male. 225 (89%) patients were
in chronic phase, 6 (2%) in accelerated phase and 2 (1%) in blast crisis
(19 with missing information). 157 (71%) patients had at least one comorbidity, the highest frequency was reported for cardiovascular comorbidities (108 (54%) patients). So far, information on first-line treatment is
available for 131 patients: 66 (50%) patients were treated with imatinib,
33 (25%) with nilotinib, 29 (22%) with dasatinib, 2 (2%) with interferon
alpha (pregnant women) and 1 with hydroxyurea. Median age of patients
on imatinib was higher (72 years) compared to patients on nilotinib or
dasatinib (56 and 52 years, respectively). Treatment switches between
TKIs have been reported in 48 patients (37%) after a median follow-up of
11 months (range, 0–43 months). Reason of switching was intolerance in
24 (48%) patients, progression/failure in 13 (26%) patients and unknown
in 13 (26%) patients. Most often, failure to TKI has been reported under
imatinib first line treatment (n = 12). So far, four patients (age 61–80) died

Introduction: As a potent and selective BCR-ABL tyrosine kinase inhibitor nilotinib (NI) effectively overcomes imatinib (IM) resistance, and induces high rates of hematologic, cytogenetic and molecular responses in
CML post IM failure.
Methods: Follow-up analysis of an observational study of NI in 499 patients (pts) with Ph+ CML resistant to or intolerant of prior treatment
within routine clinical management in 145 centers in Germany (Jan 2008Mar 2017).
Results: The median age of pts was 65 yrs, with 7.6% being older than 80
yrs. 99.2% (0.6%) presented in CP (AP) (phase missing in 1pt). 91.1% had
a good performance status (Karnofsky index≤1). 92.4% of all pts were pretreated with IM (any dose). Further prior drug treatments were chemotherapy (23.6%), IFN (15.6%), dasatinib (DAS) (19.2%) and other unspecified drugs (12.6%). Three pts had received SCT in the past. 57%/45.2%
were treated with NI mostly due to resistance/intolerance against IM
(>400 mg/d) and 27.1%/75% against DAS, respectively (multiple responses possible). At initial visit, a dose of 800mg NI/d was prescribed in 49.9%
and 600mg/d in 28.7%. Median duration on NI therapy was 667 days at
the data cut-off for this analysis. Status at study entry was 61.1% in CHR,
42.9% in MCyR/26.9% in CCyR (missing data in 20.5%), 30.2%/11.4%
in MMR/CMR. These responses improved significantly under NI, reaching cumulative incidences of CHR, MMR and CMR of 90.4%, 64.7% and
35.3%, respectively. Of note, cytogenetic response improved as well but is
not conclusive enough (missing examinations 86% after 12 months). Dose
reduction or therapy interruption at any time occurred in 30.5% or 16.6%.
76.6% experienced at least one AE during the observation period which
was considered serious in 15.8%. 40.2% of pts with documented final visit (n = 445) prematurely discontinued the study. Hematologic AEs were
observed in 12.2% of pts, non-hematologic AEs occurred in 40.3% of pts.
The most frequently reported AEs (AEs ≥5%) were skin reactions (pruritus 11.2%, rash 9.4%, alopecia 6.8%), fatigue (10.6%), headache (10%),
nausea (6.6%), thrombocytopenia (6.6%), anaemia and diarrhoea (5.4%),
arthralgia (5.2%), dyspnoea (5%), and upper abdominal pain (5.8%). Cor-
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onary heart disease and peripheral arterial occlusive disease occurred in
5.4% of pts.
Conclusions: This interim analysis indicates that NI second-line is effective with a manageable safety profile and can provide favorable long-term
benefits for pts with CML.
Disclosure: Jolanta Dengler: Employment or Leadership Position: selbstständige
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Firma Novartis
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Results of the 5th interim analysis of the non-interventional
MOMENT II-study: efficacy and safety of Nilotinib in newly
diagnosed Ph+ CML patients in chronic phase
Tesch H.1, Lathan B.2, Sauer A.3, Tebbe S.4, Schulze M.5, Ulshöfer T.6,
Lange E.7, Nusch A.8, Jäckle J.9, Janssen J.10, Rupprecht S.11, Meincke M.11,
Tesanovic T.11
Centrum für Hämatologie und Onkologie Bethanien, Frankfurt a.M., Germany,
Gemeinschaftspraxis für Hämatologie und Onkologie, Dortmund, Germany,
3
Medizinisches Versorgungszentrum für Blut- und Krebserkrankungen,
Potsdam, Germany, 4Onkologische Praxis, Kassel, Germany, 5Praxis und
Tagesklinik für Onkologie und Hämatologie, Zittau, Germany, 6Medizinisches
Versorgungszentrum Cor On Med, Ludwigsburg, Germany, 7Evangelisches
Krankenhaus, Hamm, Germany, 8Onkologische Praxis, Velbert, Germany, 9Praxis
und Tagesklinik für Onkologie und Hämatologie, Memmingen, Germany,
10
Gemeinschaftspraxis für Hämatologie und Onkologie, Westerstede, Germany,
11
Novartis Pharma GmbH, Nürnberg, Germany
1
2

Introduction: Nilotinib (NI) is a potent selective inhibitor of the BCRABL TKI approved for use in patients with newly diagnosed Ph+ CML in
CP, and CML-accelerated phase after imatinib (IM) failure.
Methods: 5th interim analysis of a non-interventional study of NI in 417
pts with de novo Ph+ CML in CP within routine clinical management
(Aug 2011- Mar 2017; 126 centres in Germany).
Results: The median age was 59 yrs (17–88). 44.8% and 3.1% of the pts
were older than 60 and 80 yrs. The median time since diagnosis of CML
was 12 days (0–758). 92.6% of the pts had a good performance status
(ECOG: ≤1; missing data in 4.1%). The median observation period was
707 days (4–1064). The median daily dose of NI was 600 mg (300–800 mg)
with an initial NI daily dose of 600 mg in ~95% of the cases and a final
NI daily dose of 600 mg >87% of the cases. There were 19% of pts with
at least one therapy interruption and 15.8% of pts with at least one dose
reduction. The most common reason for dosage adaption and/or therapy
interruption were the occurrence of AEs (40.2%). At last visit 83.6% (of
365 pts with a hematologic examination) had a CHR (6.3% with missing
data), 87.8% (of 41 pts with a cytogenetic examination) had a CCyR (100%
with PCyR), 68% (of 315 pts with a molecular examination) had an MMR
(1.3% with missing data). In the subgroup of pts with molecular response
(MMR or better, n = 371) the median time to response was 190 days (56–
783). A premature treatment discontinuation took place in 18.9% of pts
mostly due to AEs/non-hematologic toxicity, in 6 cases (7.6%) because
of disease progression, which is mainly characterised by new BCR-ABL
mutations or loss of response. Altogether, 79.6% of pts experienced AEs.
Hematologic toxicity was observed in 6.2% of pts (5.5% with thrombocytopenia), non-hematologic toxicities occurred in 39.1% of pts. The most
frequently reported AEs were skin reactions (rash 10.6%, pruritus 8.9%,
alopecia 6.7%), fatigue (10.3%), headache (6.5%), arthralgia (5.3%), nasopharyngitis (6.7%), dyspnoea (5%), gastrointestinal symptoms (nausea
7.7%, upper abdominal pain 6%, diarrhoea 5%). No cardiac / vascular
disorders were ≥3%. The most frequent biochemical abnormalities were
increases in GGT (6.7%) and blood bilirubin (5%).
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Conclusions: This study update confirms that NI is an effective and
well-tolerated therapeutic option for initial treatment of newly diagnosed
Ph+ CML pts in CP by these data from routine clinical management.
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DasPAQT: treating patients with Chronic Myeloid Leukemia
(CML) in Chronic Phase (CP) with Dasatinib: PCR-monitoring,
adherence, quality of life, therapy satisfaction (OMC 2014-I;
BMS CA180–565) – an analysis of 222 patients
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Introduction: Despite tyrosine kinase inhibitors (TKI) remarkable efficacy in clinical trials, there is a lack of published data on how CML is
managed in real- world clinical practice settings. The non-interventional
study (NIS) DasPAQT is designed to document real-world data on Dasatinib treatment of patients with CML in chronic phase in clinical routine.
As most CML patients are treated outside of clinical studies focus lies on
health care provided in office based physicians.
Methods: Patient population consists of subjects with newly diagnosed
Ph+ CP-CML/CML patients in chronic phase resistant/intolerant to prior therapies and are treated with Dasatinib according to the clinical routine. Follow up is documented for a maximum of 24 months. A total of
222 patients from up to 69 sites are currently documented to answer the
following questions: What is the treatment pattern of Dasatinib in CML
patients in real-world environment, with Dasatinib treatment strategies
in first-line chronic CML or a switch setting? What is the effectiveness
and outcome of the Dasatinib treatment and which prognostic clinical
and scientific factors determine the specific treatment strategy? What is
the patient-reported benefit and the impact of first-line Dasatinib CML
treatment on patient quality of life? What are the rates of adherence/compliance, how satisfied are patients with their treatment, what patient-related factors lead to treatment discontinuation? Can long-term treatment
response be predicted in a real-world setting?
Results: Baseline and V1 characteristics and safety data of 216 patients
treated with Dasatinib will be presented. 49% of the enrolled patients were
documented as men (n = 105), 51% as women (n = 109) aged from 22 to
91 years. 56% of the patients (n = 121) received Dasatinib as first line therapy, 30% (n = 64) received Dasatinib as second and 14% (n = 31) as third
line treatment. Molecular response data were available for 81% (n = 166)
of the patients (≥MR3 for 31% (n = 51), MR4.0 or better for 22% (n = 36),
not done for 47% (79), no information for 19% (n = 40)). Data for the
cytogenic response were available for 35% (n = 65).
Conclusion: DasPAQT is intended to provide insight into the routine
health care management of CML-patients treated with Dasatinib and its
related outcomes. The factors that CML patients and treating physicians
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may encounter in a real-world setting will be observed and analyzed to
understand the benefits and effectiveness of Dasatinib CML treatment.
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BCR-ABL independent gene mutations contributing to
treatment resistance in chronic myeloid leukemia:
A pilot study
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Introduction: Despite the revolutionary outcome of tyrosine kinase inhibitor (TKI) treatment in chronic myeloid leukemia (CML), there is still
a proportion of patients that develop TKI resistance and are more likely
to develop accelerated phase (AP) or blast crisis (BC). The most frequent
underlying mechanism is the emergence of BCR-ABL1 mutations. However, genetic mechanisms underlying relapses in patients not harboring
BCR-ABL1 mutations remain unclear. The aim of our study is to identify
BCR-ABL1 independent mutations that may play a role in development of
TKI resistance in CML patients, using whole exome sequencing.
Methods: Blood samples from 7 patients (female, n = 6; median age 63
years, range 40–82) were collected. Patients were treated within CML IV
trial (n = 6) and CML IIIA trial (n = 1), and showed an initial molecular response to TKI treatment (at least major molecular response) after a
median time of 19 months (range 6–48), then developed increase of BCR
ABL1/ABL1 at an average 57% (range 37–102%) after a median time of 68
months (range 12–110). For each patient paired samples were used, from
(diagnosis and relapse time points). Absence of BCR-ABL1 mutation in
relapse samples was confirmed by denaturing high performance liquid
chromatography (DHPLC) and/or Sanger sequencing. Genomic DNA
(gDNA) was isolated, 50 ng of gDNA were processed using Agilent SureSelect All Exon V6 and exome sequencing was performed using Illumina
HiSeq 2000 device resulting in average coverage of 81-fold. Sequencing
reads were mapped to the human reference genome (hg19).
Results: Twenty somatic mutations were identified in 3/7(43%) patients.
Five of these mutations have a major role in myeloid leukemia (WT1,
ASXL1, BCOR, IDH1, RUNX1) and were validated by allele-specific PCR.
No mutations in splicing factors were identified. All detected mutations
were absent in diagnosis sample and appeared only in the corresponding
relapse sample. One patient had a variant translocation in all metaphases t(3;9;22)(q29;q34;q11) at diagnosis, and developed multiple mutations
(BCOR, IDH1, RUNX1) during treatment. In total, 4/7 (57%) patients died
during follow up, progression to BC was identified in 3 of them.
Conclusion: Our pilot study demonstrates that various BCR-ABL1 independent mutations may develop during the course of disease, even with
treatment compliance, which may play a role in TKI drug resistance and
development of AP or BC.
Disclosure: Nada Khaled: No conflict of interest disclosed.
Susanne Saussele: Advisory Role: Novartis, BMS, Pfizer, ARIAD (jetzt Incyte);
Financing of Scientific Research: Novartis, BMS, Pfizer , ARIAD (jetzt Incyte);
Expert Testimony: Novartis, BMS; Other Financial Relationships: Novartis, BMS
(Reisekosten)
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A lab-on-a-chip capable reverse transcription (RT)-qPCR for
diagnosis and monitoring of chronic myeloid leukemia
Fischer S.1,2, Lemuth K.1, Rupp S.2, Detzer A.1
Robert Bosch GmbH, Corporate Sector Research and Advance
Engineering, Renningen, Germany, 2Universität Stuttgart; Institut für
Grenzflächenverfahrenstechnik und Plasmatechnologie, Stuttgart, Germany
1

Introduction: The hallmark of chronic myeloid leukemia (CML) is the
Philadelphia Chromosome with the fusion gene BCR-ABL. Currently,
the fusion gene variants (e1a2, e13a2, e14a2) are detected and monitored
in blood by RT-qPCR without differentiation for diagnosis and therapy
management. The aim of this work is to develop a highly specific and sensitive RT-qPCR assay for the 3 BCR-ABL fusion variants and to integrate
the complete workflow from sample preparation to quantitative detection
into a lab-on-a-chip (LoC) system. The differential diagnosis of the 3 fusion variants may have additional prognostic information on the therapy
success. The advantages of LoC systems are the high automation grade
and the ease-of-use, which facilitate direct sample testing in small laboratories and in physician’s offices.
Methods: The limit of detection (LoD) and linearity of the developed
RT-qPCR assay was determined by analyzing 6 DNA standards from 106
to 100 cp/µL for each fusion variant as well as the control gene ABL. The
LoD for RNA samples was determined by using RNA which was extracted
from a sample consisting of 1 positive cell (K562, BV173 or TOM1) diluted in 105 negative HL60 cells. Additionally, adaptions of the assay for LoC
compatibility were made.
Results: For the detection and differentiation of the 3 BCR-ABL fusion
variants, a RT-qPCR assay, based on lyophilized RT-PCR beads, has been
established. The LoD of the RT-qPCR assay is 2 DNA copies (e1a2, e13a2,
e14a2) with a R2>0.99. On the RNA transcript level 1 positive cell in 105
negative cells can be detected. It was successfully shown that all used
primers, probes and DNA standards can be stored in an air-dried form,
which is a prerequisite for long-term storage of these components in the
LoC cartridge. Furthermore first results of the successive integration of
each single unit operation (sample preparation, reverse transcription, real-time PCR) into LoC system are shown.
Conclusion: A highly specific and sensitive RT-qPCR assay for the differentiation and monitoring of the 3 BCR-ABL fusion gene variants e1a2,
e13a2, e14a2 has been established and proven for its integration into a
fully automated LoC system.
Disclosure: Stefanie Fischer: Employment or Leadership Position: Doktorand bei
der Robert Bosch GmbH (Forschung und Vorausentwicklung)
Anke Detzer: Employment or Leadership Position: Forschungsingenieur bei der
Robert Bosch GmbH (Forshcung und Vorausentwicklung)
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The benefit of quality control charts (QCC) for routine
quantitative BCR-ABL1 monitoring in chronic myeloid
leukemia (CML)
Spiess B., Naumann N., Galuschek N., Rinaldetti S., Kossak U., Fabarius A.,
Hofmann W.K., Saussele S., Seifarth W.
Universitätsmedizin Mannheim, III. Medizinische Klinik, Mannheim, Germany

Introduction: Quantitative real-time polymerase chain reaction (qRTPCR) is state of the art in CML molecular monitoring of minimal residual disease. In this context, maintenance of assay fidelity and detection of
technical adverse events are crucial. Quality control charts (QCC) are a
common validation tool in pharmaceutical industries to sustain high process quality by continuous recording of control parameters, e.g. precision
and limit of detection. Here, we report on establishment and benefit of
QCC in our CML diagnostics.
Methods: The absolute quantification of BCR-ABL1 fusion transcripts
in patient samples is based on coamplification of a serially diluted BCRABL1/ABL1/GUSB reference plasmid (pME2). For QCC establishment
the Ct values of each pME2 standard dilution (4–400,000) were recorded
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for one year and statistically evaluated. The definition of warning limits (mean ± 2-fold standard deviation) and control (intervention) limits
(mean ± 3-fold standard deviation) allows rapid detection of out-of-control situations which may require intervention.
Results: We have retrospectively analyzed QCC data of sequential qRTPCR analyses (n = 359) throughout the past 12 month. For the pME2
standard dilutions 4, 40, 400, 4000, 40,000 and 400,000 we observed 33,
21, 32, 28, 25, 26 and 3, 2, 3, 2, 5, 2 warn and control limit violations,
respectively, pointing to the occurrence of control events being about
one-tenth the number of observed warning events. Within this period,
the standard dilution series was renewed from frozen stock solutions seven times.

other chemotherapy and for 9 pts this information was missing. TKI first
line therapy was imatinib in 84%, nilotinib in 12% and dasatinib in 3%
of pts, in one patient the type of TKI was unknown. Median duration of
follow-up was 5,7 years with a median of 4,0 BCR-ABL1-PCRs per year
(range 1,5–50). 42 /62 pts (68%) with a sample after 3 months of TKI therapy achieved a BCR-ABL/ABL-ratio ≤10%. 104/114 pts (91%) attained a
stable MR3, median duration of TKI therapy until MR3 was 10,2 months.
During TKI first line therapy 81% and 64% of pts achieved a MR4.0 and a
MR5.0 after a median of 22,3 and 34,3 months, respectively. To assess eligibility for a possible TKI treatment discontinuation we analyzed whether
pts would fulfil EURO-SKI inclusion criteria, although none of the pts was
enrolled onto the study. 68/114 pts fulfilled inclusion criteria of the EURO-SKI study after a median treatment duration of 46,5 months. In only 6
pts TKI treatment was discontinued, with only 4 pts fulfilling EURO-SKI
criteria at TKI discontinuation.
In the great majority of CML pts in MWP BCR-ABL-monitoring follows
current treatment recommendations. The molecular response and especially the MR4.0 and MR5 rates are better than expected, which is probably due to selection bias in this retrospective analysis. The current study
confirms that also in routine care outside of clinical trials, a significant
proportion of CML pts achieves deep molecular responses which allow
attempts of TKI treatment discontinuation.
Disclosure: Hanna Wilfert: Other Financial Relationships: Janssen, Teva,
Carsten Hirt: Financing of Scientific Research: Novartis, Celgene; Expert Testimony: Novartis; Other Financial Relationships: Janssen, Roche, Novocure
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Fig. 1. QCC of pME2 dilution (4000) for 44 sequential tests.

Moreover, the observed increase of Ct values over time as depicted by the
regression line (Fig. 1) indicates aging of pME2 target molecules and corresponds to a decay rate of about 0.5% per day under standard storage (4
°C).
Conclusions: Our data demonstrate multiple advantages of using QCC in
CML routine quantitative BCR-ABL1 monitoring as constant recording
of quality parameters ensures the most reliable output in daily business.
Furthermore, the best time point for renewal of reagents and the serial
dilutions of the standard plasmid can be determined.
Disclosure: No conflict of interest disclosed.
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Retrospective analysis of BCR-ABL1-monitoring among CML
patients in Mecklenburg-West Pommerania
Wilfert H.1, Kiefer-Trendelenburg T.2, Gudzuhn A.1,3, Hirt C.1
Universitätsmedizin Greifswald, Klinik f. Innere Medizin C, Hämatologie/
Onkologie, Palliativmedizin, Greifswald, Germany, 2Klinik am See,
Rehabilitationszentrum für Innere Medizin, Hämatologie/Onkologie,
Rüdersdorf, Germany, 3Praxis und Tagesklinik für Hämatologie und Onkologie,
Stralsund, Germany
1

TKI therapy led to a dramatic improvement of responses and survival
in CML patients (pts). With deeper responses, regular BCR-ABL1-PCR
monitoring has become an indispensable tool for TKI therapy evaluation and is therefore a central part of CML treatment recommendations.
We analyzed in this study to what extent recommendations regarding
BCR-ABL1-monitoring were implemented in the routine care for CML
pts in Mecklenburg-West Pomerania (MWP) and how this affects achievement of molecular responses.
We analyzed data from our laboratory which covers routine BCR-ABL1
PCR monitoring for approximately 80% of CML pts in MWP. 151/221 pts
with ≥3 blood samples gave informed consent for this study, which was
approved by the institutional ethics committee.
57% of pts were male, the median age was 55 years (range 21–89). Start
of first line CML treatment was between 6/1993 and 2/2015. 114 pts had
a first line treatment with TKI, 28 pts with interferon, hydroxyurea or
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First interim analysis of the German prospective, noninterventional study PaVe: first results on the clinical routine
of ruxolitinib in polycythemia vera
Griesshammer M.1, von der Heyde E.2, Weide R.3, Reichert D.4, Weniger J.5,
Schlag R.6, Hutzschenreuter U.7, Becker M.8, Just M.9, Hacker E.10,
Cavanna D.10, Lengfelder E.11
Johannes Wesling Klinikum, Minden, Germany, 2Gemeinschaftspraxis Dres.
Zander/von der Heyde, Hannover, Germany, 3Praxisklinik für Hämatologie
und Onkologie, Koblenz, Germany, 4Onkologische Gemeinschaftspraxis
Dres. Reichert/Janssen, Westerstede, Germany, 5Gemeinschaftspraxis für
Hämatologie und Onkologie Dres. Weniger/Bittrich/Schütze, Erfurt, Germany,
6
Hämatologisch-Onkologische Schwerpunktpraxis, Würzburg, Germany,
7
Hämatologisch-Onkologische Gemeinschaftspraxis Dres. Hutzschenreuter/
Sauer, Nordhorn, Germany, 8Zentrum für Hämatologie und Onkologie MVZ
GmbH, Porta Westfalica, Germany, 9Onkologische Schwerpunktpraxis, Bielefeld,
Germany, 10Novartis Pharma GmbH, Nürnberg, Germany, 11Universitätsmedizin
Mannheim, III. Medizinische Klinik, Mannheim, Germany
1

Introduction: Ruxolitinib (RUX) is an oral, selective JAK1/2 inhibitor (JAKi) approved for the treatment of adult patients (pts) with polycythemia vera (PV) who are resistant or intolerant to hydroxyurea. The
prospective, noninterventional study (NIS) PaVe (CINC424BDE12) is designed to document the current use and outcome of RUX therapy in daily
clinical practice in Germany.
Methods: A population of 184 pts (81 JAKi-naive and 103 JAKi-pretreated pts (all RUX and 1 pts additionally momelotinib)) documented
between 08/2015 and 01/2017 in 70 German centers was analyzed. RUX
was administered according to the SmPC. Drug utilization, efficacy, safety,
tolerability and quality of life were documented for each patient.
Results: At baseline, median age was 71 years and gender was balanced
(50.5% male). 28.3% of pts had a previous thromboembolic event. The
median time since diagnosis was 81.9 months, with abnormal blood
counts as the most common reason for diagnosis. Only 14.7% of pts had
a palpable spleen. 96.1% were positive for the JAK2V617F mutation. The
majority of pts (90.9%) had an ECOG performance status of either 0 or
1. Baseline differences between JAKi-naive and -pretreated pts were the
median time since last phlebotomy (5.1 vs 12.6 months respectively), the
number of pts with constitutional symptoms (61.7% vs 42.7%) and the
median hematocrit (Hct) (42.6% vs 38.0%). The median follow-up was
5.6 months and RUX was generally well tolerated, with 90.8% of pts still
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on treatment at data cut-off. After the start of RUX therapy, the Hct values
of JAKi-naive pts decreased rapidly and reached levels similar to those of
pretreated pts at month 2, remaining stable thereafter. Similar effects were
seen for leukocyte and platelet counts. The mean number of phlebotomies
per year while on study was 0.46. The MPN10 total symptom score (TSS)
decreased in more than 50% of pts at all analyzed time points. 48.9% of pts
experienced at least one adverse event (AE) and 12.0% a serious AE (SAE)
(242 and 37 events in total). All SAEs were judged by the treating physician to be unrelated to RUX. The most frequent AEs were anemia (14.7%),
fatigue (4.3%), pruritus (3.8%), hypertension (3.3%) and decreased hemoglobin (3.3%). More detailed data will be presented at the conference.
Conclusions: This interim analysis of the PaVe NIS depicts a representative group of PV pts treated with RUX and confirms the safety and efficacy
profile of the two RESPONSE trials in a real world setting.
Disclosure: Martin Griesshammer: Financing of Scientific Research: Novartis,
Shire, AOP Orphan, Gilead, Sanofi
Eva Lengfelder: Employment or Leadership Position: Wissenschaftliche Mitarbeiterin III.Medizinische Universitätsklinik Mannheim; Advisory Role: Novartis
Advisory Board, TEVA Advisory Board; Financing of Scientific Research: Novartis
und TEVA: Honorare für AdBoard, Vortragshonorare, Reisekosten
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Pomalidomide plus ruxolitinib in myelofibrosis:
Updated results from the MPNSG-0212 trial
Stegelmann F.1, Griesshammer M.2, Koschmieder S.3, Reiter A.4,
Hochhaus A.5, Heidel F.5, von Bubnoff N.6, Kindler T.7, Hebart H.8,
Bangerter M.9, Wolleschak D.10, Möhle R.11, Scheid C.12, Reim R.1, Sutter U.1,
Vetter K.1, Döhner H.1, Döhner K.1
Universitätsklinikum Ulm, Innere Medizin III, Ulm, Germany, 2Johannes Wesling
Klinikum Minden Universitätsklinikum der Ruhr-Universität Bochum, Minden,
Germany, 3RWTH Aachen University, Department of Hematology, Oncology
and Stem Cell Transplantation, Aachen, Germany, 4University Medical Centre
Mannheim, III. Medical Department, Mannheim, Germany, 5Jena University
Hospital, Department Hematology and Oncology, Jena, Germany, 6University
Hospital of Freiburg, Department of Internal Medicine I, Freiburg, Germany,
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Johannes Gutenberg University, Department of Internal Medicine III, Mainz,
Germany, 8Stauferklinikum Mutlangen, Department of Internal Medicine,
Mutlangen, Germany, 9Hematology and Oncology Practice, Augsburg, Germany,
10
Otto-von-Guericke University Magdeburg, Medical Centre, Magdeburg,
Germany, 11University Tübingen, Department of Hematology and Oncology,
Tübingen, Germany, 12University of Cologne, Department I of Internal Medicine,
Köln, Germany
1

Introdcution: Therapeutic options to address symptoms and cytopenia
(in particular anemia) in patients (pts) with Myelofibrosis (MF) are limited. We therefore investigate the combination therapy of pomalidomide
(POM) plus ruxolitinib (RUX) within a multicenter, single-arm, phase-Ib/
II trial (MPNSG-0212, NCT01644110).
Methods: Primary endpoints are response rate after 12 28-days-cycles and
red blood cell (RBC) transfusion independency. Main inclusion criterion
is anemia (Hb < 10 g/dL and/or RBC transfusion dependency). In the first
38 pts, POM is given at the fixed dosage of 0.5 mg QD, thereafter a stepwise dose increase up to 2 mg QD is planned. RUX is given at 10 mg BID.
Results: Safety and efficacy data from 38 pts are given. Median age of the
pts is 73 years (range, 49–83); 19 pts (50%) were pre-treated. Median hemoglobin (Hb) level at study entry was 8.6 g/dL (range, 5.4–11.7); 11 pts
(29%) were RBC-transfusion-dependent; 30 pts (79%) had constitutional
symptoms; 26 (68%) were intermediate-2 risk and 9 (24%) high-risk according to DIPSS. Median time on treatment was 12 cycles (range, 2–33).
Worsening of anemia within the first 6 cycles was the most frequent AE
occurring in 13 pts (34%), followed by fatigue in 12 (32%). The most
frequent serious AE (SAE) were leukemic transformation (n = 4), pneumonia (n = 3), thoracic pain (n = 3), abdominal pain (n = 2), cardiac decompensation (n = 2) and septic shock (n = 2) occurring in 13 pts (34%);
5 SAE were fatal (cardiac decompensation, pneumonia, AML and septic
shock [n = 2]) and 5 SAE (anemia, °4; neuropathy, °3, hepatotoxicity, °3;
fatigue, °3; and cardiac decompensation, °3) were considered study-related. 16 pts (42%) are on treatment; 22 (58%) discontinued because of AE
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(n = 6), withdrawal of consent (n = 5), stable disease (SD) after 12 cycles
(n = 4), leukemic transformation (n = 4) or death (n = 3); 13 pts (34%)
responded with spleen reduction (n = 9) or ≥2 g/dL Hb increase / RBC
transfusion independence (n = 4); 12 pts (31%) continued treatment beyond cycle 12 because of response or SD plus clinical benefit (Hb increase
< 2g/dL / prolongation of transfusion intervals and/or improvement of
symptoms); 6 pts (16%) are on treatment for >24 cycles.
Conclusions: In our study, the combination therapy was feasible with an
objective response rate of 34%. Approximately one third of pts was treated
beyond cycle 12 due to sustained benefit. The step-wise increase of the
POM dosage in the 2nd study cohort will likely improve anemia response.
Disclosure: No conflict of interest disclosed.
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Safety and efficacy of long-term ruxolitinib treatment in 25
high-risk polycythemia vera patients
Sadjadian P., Becker T., Wille K., Griesshammer M.
Johannes Wesling Klinikum Minden Universitätsklinikum der Ruhr-Universität
Bochum, Universitätsklinik für Hämatologie, Onkologie, Gerinnungsstörungen
und Palliativmedizin, Minden, Germany

Introduction: Ruxolitinib (RUX) is a potent JAK1/JAK2 inhibitor that is
currently licenced in Europe for myelofibrosis with splenomegaly or constitutional symptoms and for patients with polycythemia vera (PV), that
were resistant or intolerant to hydroxyurea (HU). In contrast to myelofibrosis, long-term safety and efficacy data are lacking in PV.
Methods: We identified PV patients in our institutional data base, that
were on RUX treatment for at least 3 months, had a follow-up visit during
the first quarter of 2017 and sufficient data for retrospective analysis. Data
were analyzed for treatment complications of RUX and HU treatment
with special interest for bleedings, infections, thromboembolic and microcirculatory complications and secondary malignancies.
Results: 25 PV patients (14 women, 11 men, median age at diagnosis
48.9 years, median age at last follow-up 61.0 years) were eligible. All were
JAK2-mutation positive, 21/25 patients (84%) had additional screening
for other mutations using a 20-gene next-generation sequencing panel. In
13/21 patients (62%) we found 20 mutations, with TET2 (9), DNMT3A
(4) and RUNX1 (2) being the most frequent. 24/25 patients (96%) received
HU before RUX administration, median time on drug was 2.0 years for
RUX and 2.6 years for HU. Bleeding episodes and infections were more
frequent during RUX treatment (10 and 8 vs. 1 and 1 during HU), whereas microcirculatory complications were more often during HU treatment
(18 vs. 4 during RUX). Thromboembolic complications- arterial and venous- were equally distributed. Secondary malignacies were noted (SCC
skin, breast cancer, renal cancer- one each- during HU treatment. One
basalioma during RUX, but after HU treatment).
Conclusions: In this high-risk PV cohort on long-term RUX microcirulatory and thromboembolic complications were effectively controlled.
No new safety issues appeared. The higher number of bleedings and infections during RUX were similar to previous reports in myelofibrosis,
all WHO-grade I/II. Thus, all but one high risk PV patients are still on
effective RUX treatment.
Disclosure: Parvis Sadjadian: No conflict of interest disclosed.
Martin Griesshammer: Financing of Scientific Research: Novartis, Shire, AOP
Orphan, Gilead, Sanofi
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Cytogenetically cryptic ZMYM2-FLT3 and DIAPH1-PDGFRB
gene fusions in myeloid neoplasm with eosinophilia
Jawhar M.1, Naumann N.1, Knut M.2, Score J.2, Ghazzawi M.2, Schneider B.3,
Kreuzer K.-A.3, Hallek M.3, Chacko J.4, Wallis L.4, Schwaab J.1,
Metzgeroth G.1, Hofmann W.-K.1, Fabarius A.1, Chase A.2, Tapper W.2,
Cross N.C.P.2, Reiter A.1
Department of Hematology and Oncology/ University Hospital Mannheim,
Heidelberg University, Mannheim, Germany, 2Faculty of Medicine, University
of Southampton, Southampton, United Kingdom, 3Department I of Internal
Medicine, University Hospital of Cologne, Köln, Germany, 4Department of
Haematology, Royal Bournemouth Hospital, Bournemouth, United Kingdom
1

Introduction: More than 70 tyrosine kinase (TK) fusion genes have been
identified in myeloid neoplasms. These TK fusions are generally primary drivers of myeloproliferation and important therapeutic targets. Apart
from FIP1L1-PDGFRA, TK fusions are almost all associated with visible
karyotypic abnormalities. However these fusions are rare and the pathogenesis of the majority of myeloid neoplasms with eosinophilia (MN-eo)
remains unexplained. We hypothesized that hitherto undetected cryptic
TK fusion genes may drive MN-eo.
Methods: We used RNAseq to search for TK fusion genes in cases with
MN-eo or hypereosinophilia with a normal karyotype (n = 14) using Illumina HiSeq 2000. Confirmation and screening of fusions was performed
by RT-PCR and Sanger sequencing.
Results: Of the 14 patient samples, two novel TK fusions were identified.
In frame DIAPH1-PDGFRB and ZMYM2-FLT3 fusion mRNAs were identified in single patients with MN-eo. To test if ZMYM2-FLT3 is recurrent,
we screened 105 additional cases with hypereosinophilia by RT-PCR. One
additional positive case was detected. Case 1: a 37-year-old male was diagnosed with a MN-eo with T-cell lymphoblastic lymphoma. Intensive
chemotherapy showed no response. Molecular analyses revealed overexpression of PDGFRB and a DIAPH1-PDGFRB fusion by RNAseq. He received imatinib 100 mg/day and achieved complete hematologic response
(CHR) within 4 weeks. Case 2: a 48 year old female presented with leukocytosis and eosinophilia. After 10 months, she progressed to myeloid blast
phase. Because the disease was resistant to AML-induction chemotherapy,
an allogeneic stem cell transplantation was performed 13 months after diagnosis. She died 6 months later from chronic graft versus host disease
and septic shock; the ZMYM2-FLT3 fusion was identified post mortem.
Case 3: a 47 year old male, presented with leukocytosis and eosinophilia.
There was no response to steroids or hydroxyurea. Following the finding
of ZMYM2-FLT3 positivity, treatment with sunitinib at 50mg/day was
commenced. The patient achieved rapid CHR and has been maintained
on sunitinib for 12 months.
Conclusions: We have identified ZMYM2-FLT3 and DIAPH1-PDGFRB
fusion genes as novel, cytogenetically cryptic and therapeutically targetable abnormalities in MN-eo. Due to their extensive diversity and clinical
importance, we assume that genome wide or targeted RNAseq is rapidly
becoming the method of choice to detect rare TK fusions.
Disclosure: No conflict of interest disclosed.
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High incidence of cardiac involvement identified by cardiac
magnetic-resonance imaging in patients provisionally
diagnosed with hypereosinophilic syndrome
La Meir F.1, Papavassiliu T.2, Jawhar M.1, Schwaab J.1, Naumann N.1,
Riffel P.3, Benck U.4, Fabarius A.1, Hofmann W.-K.1, Reiter A.1, Metzgeroth G.1
Universitätsmedizin Mannheim, III. Medizinische Klinik, Hämatologie
und Internistische Onkologie, Mannheim, Germany, 2Universitätsmedizin
Mannheim, I. Medizinische Klinik, Mannheim, Germany, 3Institut für klinische
Radiologie und Nuklearmedizin, Mannheim, Germany, 4Universitätsmedizin
Mannheim, V. Medizinische Klinik, Mannheim, Germany
1

Introduction: In patients (pts.) with eosinophilia and associated organ
dysfunction, who are negative for markers of clonality (e.g. FIP1L1-PDG-
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FRA) or autoimmunity (e.g. ANCA, vasculitis), further diagnosis and
treatment remain challenging. Although a (provisional) diagnosis of
hypereosinophilic syndrome (HES) is usually made, diagnosis of ANCA-negative eosinophilic granulomatosis with polyangiitis (EGPA)
should be considered upon distinct patterns of organ involvement, e.g.
paranasal sinus and lung. Recent reports highlighted a high incidence of
cardiac involvement (CI) identified by cardiac MRI (cMRI) in up to 50%
of EGPA pts.
Methods: We explored the incidence of CI by cMRI in 36 pts. (median
age 51 years, range 12–88) with provisional diagnosis of HES (median
eosinophils, 3.7 × 109/l) in which clonal eosinophilia or EGPA had been
excluded.
Results: Organ involvement included paranasal sinus (11/36, 31%), lung
(23/36, 64%), gastrointestinal tract (9/36, 25%), skin (13/36, 36%), lymph
nodes (n = 6/36, 17%) and spleen (1/36, 3%) while CI was identified in
19/36 (53%) pts. by cMRI through late enhancement (n = 19) and/or intracardial thrombus (n = 2). CI was associated with involvement of paranasal sinus (10/19, 53%) and lung (14/19, 74%) and less frequently with
skin (4/19, 21%; p = 0.02). CI was also associated with involvement of 2
(5/19, 26%) or ≥3 organs (14/19, 74%) but did not occur as single organ
involvement. All pts. with CI were treated with steroids and 14/19 (74%)
additionally with methotrexate (n = 7), azathioprine (n = 9) and cyclophosphamide (n = 5), in most pts. following EGPA-guidelines. Some pts.
were initially treated with hydroxyurea (n = 3) or imatinib (n = 1) but had
not achieved a remission. Despite complete remission of eosinophilia and
at least partial remission of involvement of other organs, follow-up cMRI
in 7 pts. after median treatment of 6 months (range 2–24) revealed persisting late enhancement in 5 pts. (71%), most likely indicating fibrosis
rather than active eosinophilic infiltration. No patient has yet died after a
median follow-up of 60 months (range 5–132).
Conclusion: Pts. with eosinophilia-associated organ dysfunction should
be screened by cMRI although the differentiation between active infiltration and fibrotic scars remains challenging. In pts. with involvement of
paranasal sinus, lung and heart, diagnosis of ANCA-negative EGPA seems
to be more appropriate than diagnosis of HES and pts. should be treated
accordingly.
Disclosure: No conflict of interest disclosed.
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Diagnosis of Myeloproliferative Neoplasia (MPN) in regular
care: first analysis of the NIHO-MPN-Registry
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Hämatologie und Onkologie, Dortmund, Germany, 3MVZ für Blut und
Krebserkrankungen, Potsdam, Germany, 4Praxis für Hämatologie und
Onkologie, Bamberg, Germany, 5Praxis für Hämatologie und Onkologie,
Ulm, Germany, 6Praxis für Hämatologie und Onkologie, Naunhof, Germany,
7
Praxisklinik für Onkologie Köln, Onkologie, Köln, Germany
1

Progress in the molecular genetic understanding led to a change of definition, diagnostics and therapy of MPN. In 2016 we started the MPN-registry of the office-based hematologists with the aim to describe the current
diagnostics and therapy in regular care in Germany.
Methods: Online documentation in the Oncalizer® (GermanOncology)
of the basic data, diagnostics, concomitant diseases, medication, and the
quarterly course of all patients (pat) with MPN beside CML, in which
the diagnostic criteria for MPN (Oncopedia) were fulfilled. Pat must
have been under continuous treatment of the hematologist since diagnosis, and must have signed written informed consent for pseudonymized
documentation. The automatic plausibility check of the Oncalizer during
documentation was added by queries for inconsistent data by the data administrator. A first descriptive statistics was performed.
Results: From May, 1st. 2016 till April, 1st. 2017 31 from 42 participating
centers included 796 pat. Median age at first diagnosis of 54.4% women
and 45.6% men is 67 years (range 18–93). Basic data are evaluable for 660
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pat (83%). Hematologists diagnosed essential thrombocytopenia (ET)
in 265 (40.2%) pat, polycythemia vera (PV) in 181 (27.4%) pat, primary
myelofibrosis (MF) in 134 (20.3%) pat, unclassified MPN (u-MPN) in 68
(10.3%) pat, secondary MF after ET or PV in 6 (0.9%) and 5 (0.8%) pat,
respectively, and mastocytosis in one pat. In 574/660 pat (87%), a molecular genetic diagnostic test was performed, detecting the V617F-JAK-2
mutation in 465/574 pat (81.0%), mutations in the Calreticulin gene in
30 pat (5.2%), and a MPL-W515-gene mutation in 8 pat (1.4%). The clinical MPN diagnosis by the hematologist and the histologic diagnosis by
the pathologist was documented in 515 pat and It concurred in 460 pat
(89.3%), but was discrepant in 55 (10.7%) pat.
Tab. 1. Differences in diagnosis by hematologists and path

Diagnosis
Hematologists
ET
MF
PV
u-MPN
All

Pathologists
ET
MF
–
8
1
–
1
4
2
6
4
18

PV
1
1
–
1
3

u-MPN Sec.MF a.PV
17
1
4
–
6
1
–
1
27
3

All
27
6
12
10
55

Conclusion: A large number of MPN pat in regular care could be recruited in a short period of time. The first preliminary analysis showed a difference with diagnosis by the hematologists and pathologists in about 10%
of pat.

Results: Plasma levels of APC, that are normally below the limit of detection (LOD) of the APC-OECA (22 pg/ml) in healthy individuals, could be
detected in 46 samples. In 19 of these samples thrombin levels were also
increased above the LOD of the thrombin-OECA of 17 pg/ml. APC and
thrombin were increased above the lower limit of quantification of the
assays (116 and 39 pg/ml) in 18 and 14 samples, respectively. D-dimer,
F1+2, TAT, and PAP lay above their upper reference limits of 0.5 mg/l,
0.34 nmol/l, 3.9 ng/ml, and 606 ng/ml in 22, 20,17, and 8 samples, respectively. Thus, elevated plasma levels of APC were observed in 33 of 34
patients (97%), while only 17 (50%) presented with elevated thrombin, 16
(47%) with elevated D-dimer, 14 (41%) with elevated F1+2, 11 (32%) with
elevated TAT, and 7 (21%) with elevated PAP.
Conclusion: Among the evaluated hemostasis biomarkers APC appeared
to be best suited to characterize the hypercoagulable state in MPN patients, even though the study population was quite heterogenous. The
obtained results warrant further studies in more homogenous and larger
patient groups to analyze the value of APC as a prognostic biomarker for
thromboembolic complications in MPN. This may ultimately allow the
identification of patients being at risk for thromboembolic complications
potentially requiring prophylactic anticoagulation.
Disclosure: No conflict of interest disclosed.
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Elevated plasma levels of acticated protein C are a common
feature of patients with myeloproliferative neoplasms
Berens C.1, Vonnahme M.2, Rühl H.1, Müller J.1, Oldenburg J.1, Brossart P.2,
Pötzsch B.1, Wolf D.2
University Hospital Bonn, Institute of Experimental Hematology and
Transfusion Medicine, Bonn, Germany, 2University Hospital Bonn, Department
of Internal Medicine III, Oncology, Hematology and Rheumatology, Bonn,
Germany
1

Introduction: Patients with myeloproliferative neoplasms (MPN) are
at an increased risk for venous thromboembolism (VTE), especially
splanchnic vein thrombosis (SVT). An association between JAK2V617F mutational status and an acquired protein C (APC) resistance phenotype has
been reported, suggesting an alteration of the thrombin-protein C axis.
Methods: To further study the contribution of the thrombin-protein C
axis to the development of a hypercoagulable state in MPN, we quantified
APC and thrombin plasma levels using a sensitive oligonucleotide-based
enzyme capture assay (OECA) in prospectively collected samples from
MPN patients (57 samples/34 patients), diagnosed with PV (23/12), ET
(12/8), and MF (22/14). In addition, markers of coagulation activation
were measured, including D-dimer, prothrombin activation fragment
F1+2, thrombin-antithrombin-complex (TAT), and plasmin-α2-antiplasmin complex (PAP). 26 patients (76%) were positive for the JAK2V617F
mutation and three (9%) for the CALR mutation. 15 patients (44%) had
a history of VTE, comprising 11 (32%) with SVT, and 12 (35%) under
anticoagulant treatment.
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CLIPPERS syndrome with concomitant bone marrow changes
after treatment of advanced Hodgkin´s lymphoma with
BEACOPP
Glag S.1,2, Metzger J.1, Heitmann J.1, Hinterleitner C.1, Haap M.1, Sökler M.1,
Krumbholz M.3, Ernemann U.4, Nägele T.4, Kopp H.-G.1, Wirths S.1, Kanz L.1,
Müller M.R.1
Universitätsklinikum Tübingen, Medizinische Klinik und Poliklinik, Abteilung
für Onkologie, Hämatologie, Rheumatologie, Klinische Immunologie und
Pulmonologie, Tübingen, Germany, 2Klinikum am Steinenberg, Medizinische
Klinik I, Reutlingen, Germany, 3Universitätsklinikum Tübingen, Neurologische
Universitätsklinik, Tübingen, Germany, 4Universitätsklinikum Tübingen,
Radiologische Universitätsklinik, Abteilung für Neuroradiologie, Tübingen,
Germany
1

CLIPPERS (Chronic Lymphocytic Inflammation with Pontine Perivascular Enhancement Responsive to Steroids) syndrome is a recently defined
disorder of the CNS characterized by lymphocytic infiltrates of the brainstem, cerebellum and the spinal cord. A characteristic feature of these lesions is their excellent response to steroids.Here we report the case of a 32
year old male patient who was referred to our department with suspected
CNS relapse of Hodgkin´s disease. The patient was first diagnosed with
stage IA Hodgkin´s lymphoma in 2005 when chemotherapy with 2 cycles
of ABV and subsequent IF irradiation resulted in a complete remission.
In 2010, the patient was diagnosed with a disease relapse and 8 cycles of
chemotherapy with BEACOPP resulted in another complete remission.In
February 2016 the patient suddenly developed vertigo, ataxia and dysarthria. An MRI revealed multiple lesions in the cerebellum and brain stem.
In addition, the patient showed evidence of tricytopenia. A bone marrow
biopsy revealed no evidence of Hodgkin´s disease. Instead, an infiltration
with polyclonal T cells and reactive changes of erythropoiesis and megakaryopoiesis could be detected. Upon worsening of the patient´s neurological symptoms, a biopsy of one of the cerebellar lesions was performed
and showed perivascular infiltrates with polyclonal T lymphocytes. Taking into account the results of the imaging studies and of the histological
biopsies, a diagnosis of CLIPPERS syndrome was made and the patient
was started on dexamethasone 4 mg 3×/day which resulted in a steady
improvement of his neurological symptoms, blood counts and a good response assessed by a follow up MRI. Slow tapering of corticosteroids after
6 weeks of treatment led to an exacerbation of his neurological symptoms
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and steroids had to be readministered in the original starting dose. The
patient was then started on oral methotrexate 20 mg per week and steroids
were slowly tapered with continuing neurological improvement. After 6
months the patient was completely free of symptoms and MRI studies
showed complete remission of the previously described lesions. The methotrexate treatment is being continued without any remarkable side effects.
In summary, this case study shows that CLIPPERS syndrome can be an
important differential diagnosis in patients with suspected CNS relapse of
a hematological malignancy and that oral methotrexate is an efficient and
well tolerated treatment modality for this condition.
Disclosure: No conflict of interest disclosed.
P552

Bosutinib TKI therapy for a chronic myeloid leukemia (CML)
patient with preexisting long QT syndrome (LQTS)

P553

Roth’s spots as a first manifestation of chronic myeloid
leukaemia (CML)
Austein T.1, Henderson J.1, Lucke K.2
St. Bernhard Hospital, Medizinische Klinik II Abteilung für Hämatologie/intern.
Onkologie, Brake, Germany, 2Augenklinik Universitätsallee, Bremen, Germany
1

Introduction: Mostly the chronic myeloid leukaemia is asymtomatic as
first manifestation. Typical an elevated white blood cell count measured
by a general practitioner leads to diagnosis. We told about an extreme
reason for diagnosis of CML.
Case-report: A 39-year-old man presented with visual disturbances to
an ophthalmologist. Several scotomata were found on perimetric examination. Fundoscopic imaging showed numerous Roth’s spots as a consequence of a microcirculatory disturbance (pict.1).

Schmidt E.1, Fischer A.2, Reinke F.2, Schulze-Bahr E.3, Groth C.1,
Mikesch J.-H.1, Berdel W.E.1, Stelljes M.1
Universitätsklinikum Münster, Medizinische Klinik A, Münster, Germany,
Universitätsklinikum Münster, Department für Kardiologie und Angiologie,
Abteilung für Rhythmologie, Münster, Germany, 3Universitätsklinikum Münster,
Institut für Genetik von Herzerkrankungen, Münster, Germany
1
2

Introduction: Tyrosine kinase inhibitors (TKI) are the standard treatment for BCR-ABL positive CML in chronic Phase (CP). Prolongation
of QT-interval is a common side effect of most BCR-ABL specific TKI.
LQTS is a rare inherited condition involving mutations that affect ion
channels with impact on myocardial repolarization. It is characterized
by QT prolongation and T-wave abnormalities in the elektrocardiogram
(ECG) and can induce life threatening ventricular arrhythmias. Here, we
report a patient suffering from LQTS (LQT1) with detection of a heterozygous mutation in the KCNQ1-gene (V280A) who was diagnosed with
BCR-ABL-positive CML. To date there are no reports of CML patients
with LQTS.
Patient history: Our female patient was diagnosed at the age of 68 years
with CML in CP with detection of a typical p210 BCR-ABL transcript
and t(9;22) without other additional chromosomal abnormalities. The
calculated Sokal-score was low risk. Hydroxyurea was chosen as an initial treatment. Because of extensive QT prolongation during exercise
(>500ms) and intolerance of betablocker despite implanted pacemaker
a defibrillator was implanted to prevent sudden cardiac death and therapy was started with imatinib with frequent ECG-monitoring of QTtime. QTc-time at baseline before TKI-start was 487ms. After 6 months
of therapy the BCR-ABL transcript level was reduced to 0.5% (IS). The
patient suffered from imatinib side effects as nausea with reduction of
body weight and peripheral edema. Moreover, after 10 months of imatinib
therapy QTc time increased to 512 ms and 580ms during exercise and
BCR-ABL transcript increased to 1.16% (IS). After thorough review of the
literature we decided to switch the therapy to bosutinib. To prevent major
electrolyte loss, we started with a dose of 300 mg daily. Expected initial diarrheas were controlled successfully with loperamid. Otherwise, therapy
was well tolerated. After 4 weeks of bosutinib therapy BCR-ABL-trancript
level increased to 4% (IS). Thus, we increased the bosutinib dose to 400mg
daily. Subsequently, the BCR-ABL-transcipt level decreased continuously
to 0.05% (IS). QT-interval remained within 488 and 495 ms throughout
the therapy. No ventricular arrhythmias occurred. Diarrheas decreased
in frequency after 6 weeks of therapy and now only appear sporadically.
Conclusion: Bosutinib may be a suitable therapy for CML patients in CP
with inherited or aquired LQTS. Side effects could be limited by increasing the dose stepwise.
Disclosure: No conflict of interest disclosed.

Fig. 1. Roth's spots (white arrows).

The patient was referred to us for further investigation. He reported a
substantial weight loss of 10 kg over the past few months with associated
night sweats. The physical examination was unremarkable with the exception of a pronounced splenomegaly (palpable up to 12 cm below the costal
margin). The full blood count showed a marked leucocytosis (490.000/
µl) with a left shift up to myeloblasts. The findings were consistent with a
diagnosis of a chronic myeloid leukaemia (pict. 2).

Fig. 2. Marked leucocytosis left 1000×, right 100×.

The presence of the classic Philadelphia chromosome translocation and
the bcr-abl fusion transcript confirmed the diagnosis of CML. A cytoreductive therapy with hydroxyurea was promptly started alongside the targeted therapy with Imatinib. Prophylactic therapy with intravenous fluids,
allopurinol and urine alkalinisation was started to prevent tumour lysis
syndrome. The full blood count normalised within two months. A major molecular response (MMR) was achieved nine months after the initial
diagnosis.
Conclusions: In young patients with visual disturbance also a hematological disease should be considered and therefore a completely blood count
should be induced.
Disclosure: No conflict of interest disclosed.

152

Oncol Res Treat 2017;40(suppl 3):1–168

Abstracts

CONTENTS
AUTHOR INDEX

P554

Extramedullary myeloid blast crisis with clonal evolution in
a patient with Philadelphia chromosome-positive CML on
imatinib therapy
Marquardt J.1, Mors K.1, Gerecke C.1, Maschke A.1, Fuhrmann S.1,
Rancsó C.2, Ludwig W.-D.1, Schmidt-Hieber M.1
HELIOS Clinic Berlin-Buch, Clinic for Hematology, Oncology, Tumor
Immunology and Palliative Care, Berlin, Germany, 2HELIOS Clinic Emil von
Behring, Institute of Pathology, Berlin, Germany
1

Introduction: The introduction of tyrosine kinase inhibitors (TKI) has
markedly improved the prognosis of patients with Philadelphia chromosome-positive (Ph+) CML, resulting in an overall survival of around 80%
at 10 years. Progression to blast crisis, often accompanied by clonal evolution, is rare in Ph+ CML patients on TKI treatment (<10% at 10 years).
Case report: We report on a 57-year old male patient diagnosed with Ph+
CML and signs of acceleration (myelofibrosis, platelet count 90 GPT/L) at
the beginning of January 2017. Imatinib treatment was initiated after an
initial cytoreductive therapy with hydroxyurea, leading to a rapid decline
of the total leukocyte count from 91 GPT/L to normal values within 2
weeks.
Four weeks after diagnosis the patient presented at the emergency department with fever and pain in the pelvis. Laboratory investigations revealed
an elevated lactate dehydrogenase (602 U/L), an increased C-reactive protein (71 mg/L), thrombocytopenia (71 GPT/L) and normocytic anemia
(7.8 g/dl). The total leukocyte count was normal, without any blasts visible
in microscopic smear examination. Imatinib treatment was terminated
and antibiotics initiated with no clinical improvement. One week later liver failure and pleural effusion developed and the general condition of the
patient deteriorated.
Biopsies of liver and bone marrow in addition to pleural effusion cytology revealed numerous, partly strongly vacuolated blasts. Flow cytometry
confirmed the diagnosis of a myeloid blast crisis (CD33+CD13+/–CD15+/–
CD65s+/–CD14–CD34–CD117–). FISH studies showed a gain of chromosome 8 and a duplication of the derivate chromosome 22, in addition to
the t(9;22) identified at diagnosis. Next generation sequencing revealed a
BCOR gene mutation.
The patient died due to multiple organ failure around 6 weeks after diagnosis of Ph+ CML, despite the initiation of AML-directed therapy.
Conclusions: This illustrative course of a patient with Ph+ CML shows
that blast crisis with extramedullary involvement might occur early during TKI treatment and should be included in the differential diagnosis of
cytopenia. Apart from the already known `major route´ aberrations (i.e.,
+8 and +der(22)t(9;22) in our patient) the detected mutation of the BCOR
gene - an enhancer of cell proliferation - might play a key role in clonal
transformation and unusual clinical manifestations.
Disclosure: No conflict of interest disclosed.
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Extramedullary T-lymphoblastic blast crisis in chronic
myelogenous leukemia – a rare entity
Paul S.1, Morgner C.1, Höfers C.2, Wickenhauser C.3, Mueller L.-P.1,
Al-Ali H.K.1
Universitätsklinikum Halle, Klinik für Innere Medizin IV-Hämatologie/
Onkologie, Halle, Germany, 2Universitätsklinikum Halle, Institut für
Humangenetik, Halle, Germany, 3Universitätsklinikum Halle, Institut für
Pathologie, Halle, Germany
1

Introduction: In BCR-ABL positive CML, extramedullary T-lymphoblastic blast crisis (EBC), though the bone marrow is still in chronic stage, is
a rare entity with poor prognosis. We report on a 49-year-old female with
EBC where the T-cell lymphoid lineage was positive for BCR-ABL.
Patients and methods: In November 2016, the patient presented with
sinusitis and cervical lymphadenopathy. Angioimmunoblastic T-cell lymphoma (AITL) was diagnosed in a biopsy of a cervical lymph node and
the patient was referred to our department. Clinical examination and im-
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aging with ultrasound and CT-scan revealed generalized lymphadenopathy (1.5–3 cm) and hepatosplenomegaly. Her blood values were: WBC
158 × 109/l (basophils 1%; blasts 0%), Hb 8.1 mmol/l, platelets 691 × 109/l;
LDH 18 µkat/l (ULN < 4.2). Peripheral blood, bone marrow and cervical
lymph node biopsies were sent for histopathological, cytogenetic and molecular examination.
Results: The bone marrow was hypercellular with a normal blast count
(CD34+ cells < 1%). Karyotype analysis revealed 46,XX,t(9;22)(q34;q11.2)
with RT-PCR positive for BCR-ABL1 fusion transcript (b3a2). Hematologically, a diagnosis of BCR-ABL positive CML in chronic stage with intermediate Sokal and high EUTOS risk scores would have been made. Yet,
the work-up of the lymph node revealed the presence of localized infiltrates of CD34+cells which were positive for CD3, TdT, and CD5. This cell
population could not be detected in the bone marrow or in FACS-sorted
T-cells from the peripheral blood. Still, the BCR-ABL1 rearrangement was
detected in 22% of these FACS-sorted T-cells. A diagnosis of T-lymphoblastic EBC had to be made. Under Treatment with dasatinib a complete
resolution of lymphadenopathy, normalization of LDH, and a complete
hematological remission was achieved at week 4. At three months, quantitative BCR-ABL/ABL demonstrated an allele burden of 6.7% I.S. After
diagnosis, a donor search was initiated. An HLA-identical donor is not
yet identified.
Conclusion: T-lymphoblastic EBC as a first diagnosis is extremely rare and
may be misdiagnosed as lymphoma. Usually, EBC occurs several months
or years after the diagnosis of CML and is of myeloid lineage in the majority of cases followed by those originating from B-cell lineage. T-lymphoblastic EBC has a poor prognosis. Data to the efficacy of next-generation
tyrosine kinase inhibitors such as dasatinib are very limited. The only curative option seems to be allogeneic stem cell transplantation.
Disclosure: No conflict of interest disclosed.
P556

Acute myeloid leukaemia complicated by tuberculosis at
diagnosis
Lestin M.1, Gläser D.1, Löbermann M.2, Krammer-Steiner B.1
Klinikum Südstadt Rostock, Klinik für Hämatologie/Onkologie, Rostock,
Germany, 2Uni Rostock/Zentrum für Innere Medizin, Abteilung für
Tropenmedizin/Infektionskrankheiten, Rostock, Germany
1

An 82-year old woman was admitted to our hospital because of loss of
weight, night sweating and weakness. Remarkable due to physical examination was an indolent swelling of the cervical lymph nodes. The laboratory examinations showed an severe anaemia but no lack of vitamins or
iron. Endoscopy of the upper and lower gastrointestinal tract showed no
bleeding or other lesions. Once a week transfusions were necessary. Bone
marrow biopsy revealed acute myeloid leukaemia probably secondary after MDS due to morphologic aspects. Genetic analysis showed Deletion
17p(TP53) which indicates a high-risk disease. We initiated a palliative
therapy with azacytidine. Up till now the patient received 4 cycles 5-azacytidine 75 mg/qm day 1 to 7 every 4 weeks and is now independent to
transfusions. Under the first 2 circles of therapy we made an interesting
observation: the swollen cervical lymph nodes disappeared.
Parallel to chemotherapy we extirpated one cervical lymph node. Pathological examination revealed granulomatosis with caseous necrosis, which
raised the suspicion of TB. Interferon-γ-Release-Assay (QuantiFERON
Gold blood test) and microscopy was negative but culture from lymph
node was positive for Mycobacterium tuberculosis 6 weeks later. From 3th
cycle chemotherapy on the patient was additional treated for TB with the
combination of isoniazid, rifampicin, ethambutol and pyrazinamide for 2
months and is now under isoniazid rifampicin therapy. At the moment,
our patient is doing well and is still under 5-azacytidine therapy. So far, no
other infection or manifestation of TB occurred.
Disclosure: No conflict of interest disclosed.
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Successful treatment of ecstasy induced TTP by therapeutic
plasma exchange
Schünemann C.1, Schmidt J.J.2, Ganser A.1, David S.2, Hoeper M.M.3
Medizinische Hochschule Hannover, Klinik für Hämatologie, Hämostaseologie,
Onkologie und Stammzelltransplantation, Hannover, Germany, 2Medizinische
Hochschule Hannover, Klinik für Nieren- und Hochdruckerkrankungen,
Hannover, Germany, 3Medizinische Hochschule Hannover, Klinik für
Pneumologie, Hannover, Germany
1

Introduction: Thrombocytopenia can be frequently encountered in critically ill patients. Underlying mechanisms of thrombocytopenia are diverse and differential diagnosis on the ICU may be challenging. Acquired
Thrombotic Thrombocytopenic Purpura (TTP) is a rare but life-threatening condition and typically associated with ADAMTS13 autoantibodies.
In a subset of cases concomitant disease or other stimuli, e.g. drugs, can
trigger or contribute to TTP pathogenesis. Early diagnosis and initiation
of therapeutic plasma exchange (TPE) is critical for the successful treatment of TTP.
Case report: An 18-year-old woman developed delirium and hyperthermia following the ingestion of ecstasy. The patient was subsequently
transferred to our ICU with rapid onset of multiple organ failure involving
fulminant liver failure. After an early phase of intensive care treatment,
liver function recovered and sedation could be discontinued. Shortly after, the young woman presented with a normalized coagulation profile
(PT/APTT) as well as rapidly decreasing transaminases whereas thrombocytopenia (<20 × 109/l), elevated LDH activity and dialysis-dependent
renal failure persisted. One day later the patient developed progressive
delirium. Microscopy of a blood smear revealed 7.2% schistocytes and
substantiated the suspected diagnosis of TTP. Intravenous steroid therapy
(1.5mg/kg BW) and TPE was initiated with subsequent improvement of
neurological symptoms. After discontinuation of TPE treatment TTP relapsed once. After a second course of daily TPE a sustained remission of
the disease could be achieved.
Decreased ADAMTS13 activity or ADAMTS13 antibodies could not be
detected, though results may be affected by already initiated TPE. Genetic
testing revealed polymorphisms in CYP2D6 resulting in poor metabolization.
Conclusion: We present a rare case of TTP following ecstasy abuse, successfully treated by TPE. Four cases of ecstasy induced TTP have been
reported in the literature so far. Because of its high prevalence, MDMA as
a trigger of TTP may be underdiagnosed. CYP2D6 metabolizes MDMA
and polymorphisms in CYP2D6 may predispose for MDMA induced liver
failure and TTP. The presented case highlights the significance of early
TPE in TTP.
Disclosure: No conflict of interest disclosed.
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HLA – immunised patients – poor platelet increment with
clinical implication
Nowak-Harnau S., Hammer S., Schmid-Horch B., Jurisic M.,
Zimmermann B., Enkel S., Bakchoul T.
Zentrum für Klinische Transfusionsmedizin gGmbH Tübingen, Tübingen,
Germany

by the IgG single antigen assays to define the antibody specificities. The
strengths of antibody specificities were determined with HLA Fusion software. The strength of an HLA antibody is defined as mean fluorescence
intensity (MFI). The primary cut-off was 4000 MFI and HLA antigens
with antibodies below this value are considered acceptable.
Case report: A 58 year old woman first diagnosed with Acute myeloid
leukemia was admitted to our hospital. Initially a leucocytosis (>45.000/
µl) and thrombocytopenia (<10.000/µl) were diagnosed. Daily platelet
transfusion for thrombocytopenia <10.000/µl was necessary from day 1
of treatment with poor increments (no laboratory finding >10.000/µl after
transfusion). On day 10 of the treatment the patient had an allergic transfusion reaction with rush. Antibody testing revealed a strong, broad sensibilisation against HLA-I antigens. HLA- selected platelets were necessary,
but no product was immediately available. Blood donors with compatible
HLA-class I antigens were selected. On day 13 of chemo-therapy, the patient had a bleeding episode (intracerebral bleeding, headache). Transfusion of platelet products of the selected donors on day 14 showed sufficient increments (>50.000/µl). Four to six selected platelet products were
needed within one week and bleeding complications could be terminated.
Conclusion: In clinical practice, HLA antibodies in patients with acute
haematological disorders may be a logistical problem for clinical stuff and
blood banks. Practical challenges such as the need for prompt mobilisation of selected donors should be considered carefully in the management
of these patients.
Disclosure: No conflict of interest disclosed.
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Rare side effect of immunochemotherapy with Rituximab/
Bendamustine/Prednisolone in a patient with CLL and
autoimmune haemolytic anaemia
Henderson J.R.M.1, Morche M.2, Austein T.1
St. Bernhard Hospital Brake, Medizinische Klinik II - Abteilung für Hämatologie/
intern. Onkologie, Brake, Germany, 2Institute of Radiology Jade Weser, Brake,
Germany
1

Introduction: Chronic lymphocytic leukaemia (CLL) is commonly an incidental diagnosis and patients are largely asymptomatic at presentation.
When symptomatic, the disease is characterised by haematopoetic insufficiency and B-symptoms. Rare complications are Richter`s transformation
or autoimmune haemolytic anaemia (AHA). We present an unusual side
effect of immunochemotherapy in CLL.
Case: A 79 year old male was referred for investigation of a leukocytosis.
Lymphadenopathy was found on abdominal ultrasound. The diagnosis of
CLL (Binet B, TP53 mutation, 13q deletion) was made. He was treated
conservatively. A year after diagnosis, the patient developed a severe AHA
over the course of a few weeks. We initiated therapy with rituximab/bendamustine and prednisolone over 4 cycles. After the last cycle, the patient
was admitted with dyspnoea due to an atypical pneumonia. He required
ventilation on intensive care. The Pneumocystis jirovecii (PCJ)-PCR from
the bronchoalveolar lavage as well as the Cytomegalovirus (CMV)-PCR
were positive. The patient was treated with cotrimoxazole and ganciclovir.
He developed spontaneous bilateral pneumothoraces and clinically apparent surgical emphysema. After 28 days of therapy, the repeat PCR was
negative for both PCJ and CMV.

Objective: Platelet refractoriness is one of the major problems in patients
with a haematological disorder and platelet transfusion support. In almost 20% of these patients poor increment is caused by human leukocyte
antigen (HLA) alloimmunisation. There are several approaches to select
platelet products for refractory HLA-immunised patients such as the use
of an HLA-Matchmaker algorithm, HLA antibody specificity avoidance
and eplet-based HLA matching. However, the immediate availability of
matched platelet is still a major challenge in the transfusion medicine.
Methods: In our center, HLA Luminex-based methods were used to
determine the immunisation status of the patients with low increment.
In case of positive screening for HLA class I, they were further analysed
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76.500/ml and LDH from 1296 IU/ml to 774 IU/ml, this response wasn´t
sustained. The patient received 7 weeks of Alemtuzumab 30 mg d1,3,5
however the leukocytes, lymphocytes and LDH remained increased. Due
to refractory disease the patient has been treated with multiagent chemotherapy (CHOEP) and responded to the treatment promptly, thus indicating that our patient fulfilled rather the criteria for PTCL-NOS with
leukemic presentation. To our knowledge, PTCL-NOS with leukemic
manifestation as overlap syndrome is extremely rare and aggressive disease, warranting the treatment with allogeneic stem cell transplantation
for long term disease control.
Disclosure: No conflict of interest disclosed.
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Oncology and palliative medicine: contradiction or jointly
working concept – case study
Fig. 1. Bilateral atypical Pneumonia with pneumothoraces.

Discussion: PCJ pneumonia has been associated with deficient T-cell
immunity [1]. However, it has recently become clear that B-lymphocytes
may also play a role in our defense against this opportunistic fungal infection [2]. Unusual side effects of rituximab have been reported [3]. The
current evidence for the use of PCJ prophylaxis with cotrimoxazole in patients undergoing treatment with rituximab is weak. In this case the use of
PCJ pneumonia prophylaxis may have prevented this complication.
Conclusion: We suggest considering prophylaxis against PCJ pneumonia
in older patients treated with rituximab.
References:
1 Kelly et al.: Current understanding of Pneumocystis immunology. F. Microbiol.
2010;5:43–65.
2 Martin-Garrido et al.: PCP in patients treated with rituximab. Chest. 2013;
144:258–265.
3 Austein et al.: Acquired pseudo-Pelger-Huët anomaly under maintenance therapy with rituximab in follicular lymphoma. EJH 2014;93:88.
Disclosure: No conflict of interest disclosed.
P560

A curious case of an overlap T-cell leukemia
Lukic S., Benk J., Drewniok P., Sitskaya X., Basara N.
Malteser St. Franziskus Hospital Flensburg, Medizinische Klinik 1, Flensburg,
Germany

We report an interesting case of an overlap syndrome T-prolymphocytic
leukemia (T-PLL), Sezary Syndrome and periphery T-cell lymphoma not
other specified with leukemic manifestation (PTCL-NOS). A 52-year- old
male patient presented with leukocytosis (135/ul) and 78% lymphocytes,
(22% prolymphocytes), LDH of 1296 IU/ml, hepatosplenomegaly, with
spleen size of 17cm, marked leg oedemas, erythrodermia with fissure
building on feet and hands, and a severe lymphadenopathy with lymph
nodes of over 5cm in all palpable regions. The working diagnosis from
local hematologist was Sezary Syndrom.
The biopsy and bone marrow samples were sent to excellence centers for
lymphomas and T-Cell-Diseases. The differential diagnosis was T-PLL,
Sezary Syndrom or PTCL-NOS. We performed the immunophenotyping of blood again and found a malignant T-Cell clone with 72–84% of
the blood cells, with the following phenotype: CD2, CD4, CD5, CD43,
CD26, CD52, and CD7. The molecular-genetic Analysis showed a clonal
TCR-Beta and TCR-Gamma rearrangement and no evidence of TCL1-Rearrangement. Humane T-Lymphotropic-Virus-Infection was not present.
The chromosomal analysis showed normal karyotype, without specific
lesions on chromosome 14 and chromosome X. However del ATM and
addMyc has been confirmed, as well as delP53.
We started the treatment with anti-CD52 Antibody (Alemtuzumab) with
a Vincristin and Prednisolone prephase. Even though this therapy seemed
to produce a response with a reduction of leukocytes from 135.000/ml to
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Göttingen, Germany, 2Praxis Vehling-Kaiser, Landshut, Germany
1

Since the publication of the Temel study, the importance of palliative medicine has increased significantly in the oncological therapy of malignant
diseases. The early use of palliative medicine in the field of oncological
therapies is now undisputed. In contrast, the significance of oncology in
the field of palliative medicine is often underestimated or negated. Oncological therapies in the field of palliative medicine are often not considered, or even seen as a negative impairment in quality of life. The course
of disease of a 73-year-old patient shows that palliative medicine is not
just about «giving more days to life, but also to life more days». In the case
of Ms F., who suffered from an acute myeloid leukemia resulting from an
MDS, recurrent chloroma appeared in the spinal column, the eyes, and the
genital region. Chemotherapy and radiation therapy in combination with
palliative medicine extended the patient´s life by 20 months, of which she
spent most of her time at home. The close relationship between palliative
medicine and oncology is presented in our oncology-palliative medicine
sqaure. Depending on the stage of the disease, the palliative-medical and
oncological part of the treatment is shown graphically and is easily visible
to both the practitioner and the patient. Both disciplines are closely interwoven and should be offered to cancer patients in an incurable situation
and should be considered until the end. Close cooperation between the
representatives of the various disciplines is an absolute requirement. The
combination of oncologists and palliative physicians in one person is often
particularly helpful in areas with low physician density (rural areas) and in
the sense of ESMO center formation.
Disclosure: No conflict of interest disclosed.
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Persistent complete molecular remission after ponatinib
discontinuation in a patient with chronic myelogenous
leukemia and T315I-mutation
Wang S.-Y., Jäkel N., Schulze S., Kovacs I., Schwabe S., Franke G.-N.,
Niederwieser D.
Uniklinik Leipzig, Hämatologie und internistische Onkologie, Leipzig, Germany

Introduction: Recent studies have demonstrated that patients (pts) with
CML in sustained deep molecular remission under treatment with imatinib may relapse within the first 6 months (mos) after tyrosine kinase
inhibitor (TKI) discontinuation. However, experience with CML pts carrying the T315I-mutation is lacking.
History: A 71-year-old female patient (pt) was diagnosed in chronic phase
CML (Ph+) in Oct. 2009 (EUTOS score 78). The pt reported no constitutional symptoms. The physical examination showed a hepatosplenomegaly of 2 cm below the costal margin. Blood counts showed leukocytosis of
74 Gpt/l and thrombocytosis of 886 Gpt/l with typical basophilia, eosinophilia and a left-shift in differential blood count. A bone marrow exami-
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nation revealed hypercellularity and the translocation t(9;22)(q34;q11) in
all metaphases. Presence of the BCR-ABL1-transcript was confirmed by
PCR. Imatinib 400mg qd was initiated leading to a complete hematological and complete cytogenetic response (CCyR) after 6 mos of therapy.
Since no major molecular remission was achieved under imatinib treatment, a BCR-ABL1 mutation analysis was performed in May 2011 and
both T315I- and F359I- mutations were detected. Treatment was switched
to interferon-alpha (IFN) 3 million IU 3 times weekly resulting in stable
BCR-ABL1-transcripts. The pt lost her CCyR 12 mos after starting IFN
treatment. Ponatinib, a third-generation TKI that has been shown to be
effective in pts with Ph+ CML carrying the T315I kinase domain mutation (Cortes et al, 2013) was started 45mg daily in Dec. 2012. However, a
dose reduction was necessary within 2 weeks of ponatinib initiation due
to cardiovascular side effects. The 30mg daily dose was well tolerated for
more than 4 years. Within 6 mos of initiating ponatinib therapy, a stable CMR (MR4.5 with no detectable BCR-ABL1 mRNA) according to the
2015 NCCN guidelines was achieved. Ponatinib was stopped in May 2016
due to severe peripheral arterial vascular disease of the lower extremities.
Molecular monitoring was performed every 4 weeks thereafter. The Pt.
remains in CMR 10 mos after discontinuation of ponatinib.
Conclusion: More than 10 mos. of therapy free Remission (TFR) has been
documented in this Pt. with T315I-mutation after CMR over a 4 year period of ponatinib treatment. This is the second report of a successful TFR
in a pt with T315I-mutation. Analyses of larger cohorts will be necessary
to provide accurate estimates of the relapse frequency.
Disclosure: No conflict of interest disclosed.
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Solitary Meckel’s cave and cavernous sinus involvement of
a rare Epstein Barr virus associated B-cell lymphomatoid
granulomatosis manifested with trigeminal neuralgia:
The first case report in the literature
Serrano L.E., Archavlis E., Schwandt E., Ringel F., Ayyad A.
Universitätsmedizin Mainz, Klinik für Neurochirurgie, Mainz, Germany

Introduction: Epstein Barr virus (EBV) associated B-cell lymphomatoid
granulomatosis (LYG) constitutes an extremely rare angioedestructive
process characterized by lesions lacking of typical granulomatous features. Its natural history can vary from a relatively indolent course up
to a rapidly fatal evolution resembling high grade lymphomas. For this
reason, suspicion and correct diagnosis of this entity is fundamental for
the management of each individual patient. The great majority of patients
suffering LYG consult due to unspecific complains, such as fiber an malaise and show typically bilateral lung affection. Intracranial involvement
has been only described either as leptomeningeal or intraparenchymatous
brain lesions. We present the case of a patient with a solitary LYG lesion
involving the Meckel’s cave and lateral wall of the cavernous sinus, who
presented trigeminal neuralgia (TN) as isolated symptom. Both features,
i.e. extradural skull base affection and TN, have not been described before
in cases of LYG.
Case report: A 51-year old woman suffering Crohn disease and undergoing immunosuppressive therapy consulted due to TN. MRI scans revealed
a contrast enhancing mass in the right Meckel’s cave extending to the
lateral wall of the cavernous sinus. Blood and cerebrospinal fluid probes
were inconspicuous. The mass was removed through a subtemporal extradural approach and histopathological examination determined the diagnosis of LYG. CT scans ruled out involvement of other organs, the patient
presented no other symptoms and EBV load resulted positive in blood
probes. Azathioprine was discontinued and the patient was followed up in
a regular fashion. Under this conservative strategy, disease did not recur
among 41-months follow up.
Conclusions: We describe for the first time LYG as a rare but existing
differential diagnosis of skull base masses associated to TN. We recommend being aware of this disease especially in patients with prior history
of EBV infection, autoimmune disease and/or undergoing immunosuppressive therapy. The presence of systemic or pulmonary symptoms may
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be helpful to suspect the diagnosis, but its absence does not rule out LYG,
as observed in our patient. If LYG is suspected, searching for EBV titles
may be useful to orientate the diagnosis. In this case, surgical removal was
feasible and safe. Additionally, discontinuing immunosuppressive therapy was needed to maintain a lower EBV load, which probably prevented
disease relapse.
Disclosure: No conflict of interest disclosed.
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First case of a long-term remission after a clofarabine salvage
therapy in an adult with refractory multilocular RosaiDorfman disease
Hinterleitner C.1, Weiss J.1, Kopp H.-G.1, Horger M.S.2, Fend L.Q.-M.3,
Kanz L.1, Müller M.R.1
University of Tübingen, Department of Medical Oncology, Hematology,
Immunology, Rheumatology and Pulmonology, Tübingen, Germany, 2University
of Tübingen, Department of Radiology, Tübingen, Germany, 3University of
Tübingen, Department of Pathology, Tübingen, Germany
1

Background: Rosai-Dorfman disease (RDD, sinus histiocytosis with
massive lymphadenopathy) is a rare idiopathic nonmalignant histiocytic disorder presenting with massive cervical lymphadenopathy. RDD can
show a variable clinical course with repeated excerbations and spontaneous regressions. However, fatal outcomes can occur. While treatment with
steroids has been used as first-line therapy, in refactory RDD a variety of
chemotherapeutic agents have been used with disappointing results.
Clinical case: A 25-year-old patient presented with enlargement of cervical lymph nodes, arthralgia, repeating episodes of fever and cutaneous
nodules. After biopsy of enlarged nasal tissue, a diagnosis of Rosai-Dorfman disease with cervical lymphadenopathy and extranodal involvement
of the skin and nasal tissue was made. A fist-line therapy with steroids
resulted in a minor regression of lymphadenopathy with early relapse accompanied by fever, weight loss and additional involvement of bone sites
and lacrimal glands. Under second-line treatment with rituximab and
imatinib, lymphademopathy progressed and involvement of kidneys and
bone marrow occurred with further clinical deterioration.
Finally, after a salvage therapy of six cycles clofarabine a complete remisson could be achieved. Beyond an excellent physical condition, the patient
shows a complete remission of all manifestations with normalized CRP,
WBC platelet count and hemoglobine levels without any further treatment until today (36 month after the end of clofarabine treatment).
Conclusions: Here we present the first case of a long-term remission after
a clofarbine salvage therapy in an adult with refractory multilocular Rosai-Dorfman disease.
Disclosure: No conflict of interest disclosed.
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Severe paraneoplastic hypoglycemia in a patient with
controlled diffuse large B-cell lymphoma
Liss B.J., Koutcher K., Raghavachar A., Schmalz O.
Helios Universitätsklinikum Wuppertal, Klinik I, Wuppertal, Germany

Introduction: Tumor-induced or treatment-emergent hypoglycemia is
less common and well understood in oncology than its counterpart hyperglycemia. Several possible scenarios have been described in which
hypoglycemia may emerge: as a direct result of tumor metabolism; as an
adverse effect of antineoplastic drugs or mediated by paraneoplastic secretions. Reports of hypoglycemia mediated by paraneoplastic secretions
have mainly been confined to isle cell tumors (i.e. insulinomas), while
non-islet cell tumor hypoglycemia is rare.
Here we describe a case of severe hypoglycemia in a patient with diffuse
large B-cell lymphoma (DLBCL) in absence of high metabolic tumor activity.
Case report: The patient, a 75 year old male, suffered from relapsed DLBCL (stage IIAE – mediastinal, retroperitoneal, hepatic). Being unsuit-
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able for autologous SCT due to his age and comorbidities (including
COPD, pulmonary hypertension and heart failure), we initiated a palliative chemotherapy consisting of rituximab, gemcitabine and oxaliplatin.
Restaging after two cycles showed stable disease. At this time due to the
so far unsatisfactory response as well as an overall increase in frailty, we
decided not to continue the therapy. Two days after discharge, the patient
was found in an unresponsive state by his wife. His vital signs were stable
expect for his blood glucose which was unmeasurably low. After intravenous application of 100 g glucose by the emergency physician the patient
regained consciousness, although his blood glucose was only 20 mg/dl.
After discharge against medical advice he was found in a similar state and
returned to hospital. Workup revealed no insulin or IGF-1 production,
low c-peptide, a normal cortisol level, low beta-hydroxybutyric acid. IGFII, pro-IGF-2 and the IGF-2/IGF-1-ratio were not assessed. No tumor
progression was noted. After stabilizing the patient with intravenous glucose, we initiated an empirical therapy with prednisolone. Following this,
the patient’s glucose levels normalized and he could be discharged. In absence of progression, recent chemotherapy or measurable hormone production the only remaining explanation for this hypoglycemia is secretion
of a paraneoplastic insulin-like factor (possibly IGF-2).
Conclusion: To our knowledge, this is only the second case report of severe hypoglycemia due to insulin-like substance secretion by a lymphoma
and the first in a patient with non-Hodgkin lymphoma.
Disclosure: No conflict of interest disclosed.
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A rare cause of constitutional symptoms after returning from
Far and Middle East: subcutaneous panniculitis-like T-cell
lymphoma (SPTL)
Maier C.P.1,2, Kapp-Schwoerer S.2, Moeller P.3, Beer A.4, Gruener B.2
Uniklinikum Ulm, Medizinische Klinik, Ulm, Germany, 2Uniklinikum Ulm,
Medizinische Klinik III, Ulm, Germany, 3Uniklinikum Ulm, Ulm, Germany,
4
Uniklinikum Ulm, Klinik für Nuklearmedizin, Ulm, Germany
1

Introduction: Constitutional symptoms are nonspecific symptoms affecting the entire body. Due to the vast number of diseases as possible causes,
pinpointing the underlying illness may be challenging. SPTL belongs to
primary cutaneous T-cell Non-Hodgkin lymphomas with variable clinical course ranging from self-healing subcutaneous nodules mimicking
lipomas to more severe conditions such as hemophagocytosis syndrome,
pancytopenia, and serosal effusions.
Methods: We report a case of SPTL as a cause of constitutional symptoms.
Results: In January 2015, a 27-year old male patient presented with malaise, weight loss, night sweats and multiple cutaneous nodules, having
worked as a barkeeper on an one-year-cruise to Africa, Far and Middle
East.In his medical history, he had suffered from multifocal lymphadenopathy in 2002. Biopsy of an axillary lymph node revealed Kikuchi-Fujimoto Disease (KFD). No treatment was applied and the patient recovered
completely.On admission, laboratory investigation disclosed pancytopenia (WBC 2,7 G/l; Hb 10,4 g/dl, PLT 106 G/l), elevation of LDH (340 U/l).
Spleen was enlarged to 14 cm. Cytological bone marrow examination was
normal displaying neither acid-fast bacteria nor Leishmania spp. microscopically. Serology was negative for HTLV 1/2, T.pallidum, Leishmania
spp., and HIV, as were PCR tests for CMV, EBV, HHV6 and Parvovirus
B19. Microscopical examination supplemented by immunohistochemical
staining and clonal analysis of T-cell receptor genes of a biopsy of one
cutaneous nodule resulted in the final diagnosis of SPTL.PET-CT scan
showed multiple FDG-positive lymph nodes localised bilaterally cervical
and axillar as well as disseminated subcutaneous foci. Histological revision of a bioptic specimen taken during the follow-up of KFD did not reveal T-cell gamma receptor gene rearrangement, thus excluding existence
of current SPTL at that time point.
Conclusion: This case points out the broad spectrum of potential diseases being the cause of constitutional symptoms. Taking this patient’s
last-year-history assuming an infectious aetiology as the underlying cause
did not lead to the final diagnosis, but was essential in the differential di-

Abstracts

agnostic work-up.In summary, stage IV BE of SPTL was diagnosed. The
patient was treated with four cycles of polychemotherapy (CHOEP-14),
followed by high dose chemotherapy and autologous stem cell transplantation. 20-months follow-up showed persistent complete remission of
SPTL.
Disclosure: No conflict of interest disclosed.
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Transfusion-dependent breakthrough hemolysis
accompanied by an acute Budd-Chiari Syndrome (BCS) in a
pregnant patient with Paroxysmal Nocturnal Hemoglobinuria
(PNH) on eculizumab
Alsara M.1, Alashkar F.1, Baum J.1, Saner F.2, Köninger A.3, Dührsen U.1,
Röth A.1
Department of Hematology, West German Cancer Center, University Hospital
Essen, University of Duisburg-Essen, Essen, Germany, 2University Hospital Essen,
University Duisburg-Essen, Department of Surgery, Essen, Germany, 3University
Hospital Essen, University Duisburg-Essen, Department of Obstetrics and
Gnecology, Essen, Germany
1

Introduction: PNH is a rare clonal blood disorder of the hematopoietic
stem cells characterized by chronic, uncontrolled complement-mediated
intravascular hemolysis and platelet activation resulting in thrombophilia
with thromboembolic events (TEs) and cytopenia due to bone marrow
failure. The anti-C5 monoclonal antibody eculizumab has been proven to
reduce PNH-related complications even in pregnant PNH patients (pts),
including TEs.
Patient / Results: In Dec 2016 a 30-yr-old Middle Eastern PNH pt in her
13th week of gestation was referred to our Department for investigation
due to recurrent upper right abdominal painful crises (hemoglobin (Hb)
8.3g/dl, platelets (PLTs) 50/nL, reticulocytes (Retics) 121.6/nL, RPI 1.2,
lactate dehydrogenase (LDH) 575U/L, D-dimer 2.7 mg/L, PNH clone size
85% (Gran., FLAER)). The pt had been diagnosed at the age of 24 in her
country and previously treated with a long-term corticosteroid therapy in
addition to blood transfusions (>20 pRBCs). Due to symptomatic PNH
(abdominal crises, transfusion dependence) in addition to pregnancy,
treatment with eculizumab was initiated. There was no evidence of TEs
(MRI) by that time. As her general condition improved the pt was released
into outpatient care. In late Jan 2017 the pt developed an infection-induced transfusion-dependent breakthrough hemolysis (Hb 8g/dL, PLTs
25/nl, LDH 827U/L, D-dimer 11,3mg/L). As an acute cholecystitis was
suspected, anti-infective treatment was started with initial symptomatic
improvement besides persistence of transfusion dependency. With recurrence of severe abdominal pain in Feb 2017, a partial BCS was diagnosed
by MRI leading to the decision of a ROTEM-based effective anticoagulation besides thrombocytopenia (PLTS 35/nL) in addition to an intensified eculizumab regimen (900 mg/weekly) in the interdisciplinary expert
consensus. Until now treatment is well tolerated and C-section is planned
in the 33rd week of gestation in absence of clinical deterioration or recurrence of PNH- related symptoms (Hb 9.6 g/dL (transfused), PLTs 37/nL,
LDH 264U/L, D-dimer 1.22 mg/L).
Summary/Conclusion: Our case confirms the findings of previous studies concerning the safety and effectiveness of eculizumab in pregnant
PNH pts. The hypercoagulability during pregnancy in the setting of PNH
represents an additional risk factor for the development of life-threating
TEs or miscarriages, identifying the importance of a specialized multidisciplinary medical care.
Disclosure: Mohammad Alsara: No conflict of interest disclosed.
Alexander Röth: Advisory Role: Álexion, Novartis, Roche; Financing of Scientific
Research: Álexion, Novartis, Roche
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Explorative trial to investigate catumaxomab (antiEpCAM × anti-CD3) for treatment of peritoneal carcinomatosis
in patients with gastric adenocarcinoma prior to gastrectomy
Knödler M.1, Körfer J.1, Kunzmann V.2, Trojan J.3, Daum S.4, Schenk M.5,
Kullmann F.6, Schroll S.7, Behringer D.8, Stahl M.9, Al-Batran S.-E.10,
Hacker U.1, Lordick F.1
Universitätsklinikum Leipzig, UCCL, Leipzig, Germany, 2Universitätsklinikum
Würzburg, Medizinische Klinik und Poliklinik II, Würzburg, Germany, 3Klinikum
der Johann Wolfgang Goethe-Universität, Zentr. der Inneren Medizin,
Medizinische Klinik I, Frankfurt, Germany, 4Charité-Universitätsmedizin
Berlin, Campus Benjamin Franklin, Medizinische Klinik I (Gastroenterologie,
Rheumatologie, Infektiologie), Berlin, Germany, 5Krankenhaus Barmherzige
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Klinik III, Braunschweig, Germany, 8Augusta-Kranken-Anstalt, Klinik für
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Essen-Mitte, Akademisches Lehrkrankenhaus der Universität DuisburgEssen, Klinik für Onkologie und Hämatologie, Essen, Germany, 10Krankenhaus
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Forschung, Frankfurt, Germany
1

Purpose: Peritoneal carcinomatosis represents an important prognostic factor for patients with gastric adenocarcinoma. It remains unclear,
whether peritoneal carcinomatosis can be eliminated by systemic chemotherapy. The addition of the bispecific and trifunctional antibody catumaxomab (EpCAM, CD3) to neoadjuvant chemotherapy could potentially improve elimination of peritoneal tumor cell dissemination.
Methods: This randomized, open-label, phase II study aimed to investigate the efficacy of catumaxomab following neoadjuvant chemotherapy
prior to surgery in patients with gastric adenocarcinoma and macroscopic
peritoneal carcinomatosis (stage P1–4 according to Gilly et al.). Patients
received intraperitoneal catumaxomab at an escalating dose (10, 20, 50
and 150 µg) on days 0, 3, 7 and 10. The primary endpoint was the rate of
macroscopic complete remissions of peritoneal carcinomatosis at surgery.
Secondary endpoints included toxicity as well as progression-free survival
and overall survival.
Results: Median follow-up time was 52 months. Of 35 patients screened,
31 patients were randomly assigned to study treatment. 15 were allocated
to catumaxomab plus FLOT (arm A) and 16 to FLOT alone (arm B). Macroscopic complete remission rate of peritoneal carcinomatosis was 27%
in arm A and 19% in arm B (p = 0.69). Severe side effects associated with
catumaxomab treatment were nausea (15%), infection (23%), abdominal
pain (31%), and elevated liver enzymes (gGT (31%), bilirubin (23%)).
Moreover, there was a trend towards more adverse events observed during
FLOT chemotherapy following catumaxumab compared with chemotherapy alone. Median progression-free survival was not significantly different
in both treatment arms with 6.7 months in patients allocated to catumaxomab plus FLOT compared to 5.4 months in patients allocated to FLOT
alone (p = 0.71). Median overall survival was 13.2 and 13.0 months.
Conclusion: Addition of catumaxomab as part of a multimodal treatment
approach seems feasible and tolerable in patients with advanced gastric
cancer. Efficacy and safety assessment, however, was limited by small patient numbers. Although the primary endpoint was not met, the results
are promising for future prospective trials investigating the integration of
intraperitoneal therapy into multimodal treatment in this patient population.
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The role of postoperative chemotherapy for gastric and
gastro-oesophageal junction carcinoma after preoperative
chemotherapy
Iacovella I.1, Sturm P.1, Bichev D.1, Treese C.2, Biebl M.3, Seeliger H.4,
Daum S.2, Thuss-Patience P.1
Charité University Medicine Berlin, Campus Virchow-Klinikum, Department
of Hematology, Oncology, and Tumor Immunology, Berlin, Germany, 2Charité
University Medicine Berlin, Campus Benjamin Franklin, Department of
Gastroenterology, Infectious Diseases and Rheumatology, Berlin, Germany,
3
Charité University Medicine Berlin, Campus Virchow-Klinikum and Campus
Charité Mitte, Department of General, Visceral and Transplantation Surgery,
Berlin, Germany, 4Charité University Medicine Berlin, Campus Benjamin
Franklin, Department of General, Visceral und Vascular Surgery, Berlin, Germany
1

Introduction: Preoperative chemotherapy and surgical resection are the
standard treatment for patients with potentially resectable gastro-oesophageal carcinoma. Less than 50% of patients receive postoperative
chemotherapy. The role of the postoperative component in a perioperative
chemotherapy regimen is uncertain. The aim of this study was to compare
perioperative with preoperative chemotherapy alone.
Methods: 110 patients with gastro-oesophageal carcinoma who all started
on a perioperative chemotherapy concept were retrospectively analyzed
with a median follow-up of 61.9 months. All patients underwent curative
surgical resection. 64 patients (58%) continued with postoperative after
preoperative chemotherapy whereas 46 patients (42%) received preoperative chemotherapy only. Histo-pathological, demographic, and survival
data were collected. Overall survival (OS), disease free survival (DFS, time
to disease recurrence or death from any cause) and cancer-specific DFS
(time to disease recurrence or tumor related death) were compared between perioperative chemotherapy and preoperative chemotherapy only.
Results: The two groups did not differ in age, tumor stage and performance status at baseline or rate of postoperative complications. OS was
significantly improved in patients with perioperative compared to preoperative chemotherapy alone (median OS 35.7 mo [95%CI 0–73.6] vs. 19.2
mo [95%CI 7.8–30.4]; p = 0.002). DFS was also significantly improved
(median DFS 28.0 mo [95%CI 0–62.4] vs. 19.0 mo [95%CI 10.5–27.5];
p = 0.008). Looking at cancer-specific DFS, there was no significant benefit of continuing postoperative chemotherapy (p = 0.17). Patients with
pathological evidence of lymph node metastases at the time of surgical
resection receiving perioperative chemotherapy had no significantly improved OS (p = 0.09) nor a significantly prolonged DFS (p = 0.14) compared to preoperative chemotherapy alone.
Conclusion: Patients with resectable gastro-oesophageal carcinoma
who received postoperative chemotherapy in addition to preoperative
chemotherapy had an improved OS and DFS compared to patients with
preoperative chemotherapy only. Therefore, the perioperative chemotherapy concept should remain the standard treatment. However, since
cancer-specific DFS was not improved and patients still having positive
lymph nodes at the time of surgical resection did not seem to benefit from
postoperative chemotherapy, further studies are warranted.
First and second author contributed equally to this work.
Disclosure: No conflict of interest disclosed.

Disclosure: Maren Knödler: No conflict of interest disclosed.
Florian Lordick: Expert Testimony: Forschungsunterstützung durch Fresenius
Biotech; vertraglich übergegangen auf Neovii Pharmaceuticals
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Tumor-associated B cells and humoral immune response in
esophago-gastric adenocarcinoma

High thromboembolic event rate in patients with locally
advanced esophageal cancer during neoadjuvant therapy.
A pre-planned analysis of the intergroup phase III trial SAKK
75/08

Schlößer H.A.1,2, Thelen M.2, Lechner A.2, Gilles R.3, Garcia-Marquez M.2,
Wennhold K.2, Alakus H.1, Schröder W.1, Mönig S.4, Theurich S.2,
Shimabukuro-Vornhagen A.2, Gathof B.3, Drebber U.5, Quaas A.5, Bruns C.1,
Hölscher A.H.1, von Bergwelt-Baildon M.2
Universtity of Cologne, Department of General, Visceral and Cancer
Surgery, Cologne, Germany, 2University of Cologne, Cologne Interventional
Immunology, Department of Internal Medicine I, Cologne, Germany, 3University
of Cologne, Institute of Transfusion Medicine, Cologne, Germany, 4University of
Geneva, Department of Surgery, Geneva, Switzerland, 5University of Cologne,
Institute of Pathology, Cologne, Germany
1

Introduction: Tumor-infiltrating lymphocytes play a crucial role in several kinds of cancer. Whereas tumor-infiltrating T cells have been extensively studied, the role of tumor-associated B cells (TABs) is widely unknown.
The B cell compartment consists of specific subpopulations with distinct
functions. B cells stimulate immune responses as antigen-presenting cells
or by production of tumor-specific antibodies. On the other hand regulatory B cell subsets can inhibit immune responses, especially in the context
of autoimmune disease.
Methods: Tumor samples of 80 patients with a pathological diagnosis of
gastro-esophageal adenocarcinoma were collected. Single-cell suspensions were obtained using enzymatic digestion on a GentleMacs dissociator. PBMCs of cancer patients and 20 healthy controls were isolated
using density-gradient centrifugation. Tumor-associated B cells in tumor
sections, normal mucosa, lymph nodes and peripheral blood were studied by 10-colour flow cytometry. LUMINEX bead assay, intracellular cytokine staining and mixed lymphocyte reactions were used for functional
analyses. Spatial distribution of tumor-associated B cells was analyzed by
4-color confocal immunofluorescence-microscopy.
Results: CD45+ tumor-infiltrating lymphocytes (TIL) could be detected
in all analyzed tumor samples, but samples of patients who previously received neoadjuvant chemoradiotherapy contained significantly less TIL. B
cells (defined as CD19+/CD20+ in % of CD45+ lymphocytes) were elevated
in tumor samples compared to PBMCs of gastric cancer patients or normal
mucosa samples. Subset-analyses of TAB revealed a significant elevation
of antigen-presenting B cells, plasmablasts and plasmacells in tumor samples compared to normal mucosa or PBMC. TABs were predominantly of
an activated (CD86+) and memory phenotype (IgD–CD27+). TABs with a
regulatory phenotype were also detectable and this finding was confirmed
by detection of IL-10 and GrB production of tumor-associated B cells.
Confocal microscopy revealed that TABs were mainly located in tertiary
lymphoid structures at the invasive tumor margin. Tumor-specific antibodies against on or more of the analyzed 36 cancer testis antigens were
detectable in serum samples of 25/31 patients with primary resections.
Conclusion: B cells make up a relevant part of tumor-infiltrating lymphocytes in esophago-gastric adenocarcinoma. These results are of important
translational relevance to emerging immunotherapies.
Disclosure: No conflict of interest disclosed.
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Introduction: High rates of venous thromboembolic events (VTE) are reported for patients (pts) with upper GI-cancers (stomach, pancreas) and
treatment with Cisplatin (Cis), but mainly in retrospective analyses and
in advanced disease. A prospective analysis of VTE in pts with resectable
esophageal cancer is warranted.
Methods: Pre-planned analysis of VTE in a multicenter phase III trial according to reported AEs and SAEs from start of preoperative treatment
until 6 months postoperatively. Pts with resectable esophageal cancer
(T2N1–3;T3–4aNx) received 2 cycles of induction chemotherapy with
Docetaxel (Doc) 75mg/m2, Cis 75 mg/m2 followed by chemoradiation
(CRT) with 45 Gy, Doc 20 mg/m2 and Cis 25 mg/m2 weekly and then surgery or were randomly assigned to the same treatment with addition of
neoadjuvant and adjuvant Cetuximab.
Results: Of 300 pts 29 VTE were reported in 26 pts with an incidence rate
(IR) of 8.7%. 3 pts had 2 VTE. 72% (21/29) of all VTE occurred preoperatively: 14% (4/29) during induction chemotherapy and 59% (17/29)
during CRT. No significant difference between treatment arms was found,
odds ratio (OR) 0.8 [95%CI 0.4–1.9], p = 0.7. Grades (G) of VTE according to CTCAE v4.0: 3% (1/29) G1, 41% (12/29) G2, 45% (13/29) G3 and
10% (3/29) G5.
In a multivariable logistic regression including baseline hemoglobin,
thrombocytes, neutrophils, BMI, treatment arm and histology, only adenocarcinoma (IR 11.1%, 21/189) compared to squamous cell cancer (IR
4.5%, 5/111) was significantly associated with VTE-risk during treatment,
OR 2.9 [95%CI 1.02;8.4], p = 0.046. Baseline Khorana risk score (KRS) for
VTE was 0 in 73% (19/26), 1–2 in 23% (6/26) of pts and 3 in one patient
with VTE (> 3 corresponds to high-risk with recommendation to consider
prophylaxis).
Median PFS in pts with VTE was 2.1 yrs vs. 2.5 yrs for pts without VTE.
Conclusions: This first prospective analysis of VTE in pts with resectable
esophageal cancer reveals a high IR during perioperative therapy of almost 9% comparable to high-risk pts according to KRS. Only one of these
pts would have been identified by KRS as high-risk. Prophylactic anticoagulation balanced against individual bleeding risks could be considered
in esophageal cancer pts treated with neoadjuvant Cis-based CT and RCT,
especially in adenocarcinoma.
Disclosure: No conflict of interest disclosed.
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STW5 modulates tight-junction gene and protein expressions
in a murine model of reflux-esophagitis – possible relevance
for fumorigenesis
Ulrich-Merzenich G.1, Shcherbakova A.1,2, Kelber O.3, Abdel-Aziz H.3
Medizinische Klinik III, Universitätsklinikum Bonn, Bonn, Germany, 2Volga State
Technical University, Yoshkar-Ola, Russian Federation, 3Bayer Consumer Health,
Innovation&Developement, Steigerwald Arzneimittelwerk GmbH, Darmstadt,
Germany
1

Introduction: STW5, a preparation of nine different plant extracts (I. amara (L.), M. piperitae (L.) C.recutita (L.), G.glabra (L.), A.archangelica (L.),
C.carvi (L.), S. marianum (L.) Gaertn., M. officinalis (L.), C.majus (L.))
is recommended in the German therapy guidelines for the treatment of
upper and lower functional gastrointestinal disorders. We investigated the
mode of action of STW5 in a rat model of reflux-esophagitis (RE) with
special emphasis on tight junction proteins (TJ). RE, the most common
condition treated by gastroenterologists, has possible long term implications such as Barrett’s esophagus and esophageal adenocarcinoma. TJ,
multi-protein complexes in epithelial and endothelial cells, contribute to
the barrier-function and were recently discovered to play an important
role in tumorigenesis. TJ proteins (ZO-1,2) participate in cell-cycle regulation, occludin (OCCL) regulates mitotic entry via centrosome separation and correlates with decreased cell proliferation, claudins (CLDNs) are
considered responsible for increased proliferation of crypt cells. CLDN 1,
3, 4, 5, 7, 10 and 16 were found modified in various types of cancer and
OCCL is regarded an anti -transformation protein.
Method: RE was induced by a surgical method and rats (n = 6 per group)
were treated with STW5 (0.5 or 2 ml/kg) or the proton pump inhibitor
(PPI) omeprazole (O) (30mg/kg) as described earlier1. RNA was isolated
from defined tissue areas of the esophagi and analyzed by whole genome
array. Protein lysates of the esophagi were analysed by Western Blots.
Results: In the inflamed tissue we found a simultaneous transcript downregulation of claudin 3 (p < 0.0001), confirmed by RT-PCR. Claudin 4,
claudin 23, OCCL, MARVELD2 and ZO1 were significantly downregulated (p < 0.001). The downregulation of ZO1 was observed by Western Blot,
too. Transcripts of MarvelD1 and JAM 2 were increased. The treatment
of rats with STW5 (2 ml/kg) or O (partially) normalized the esophageal
tissue transcripts of ZO1, CLDN3, CLDN23, OCCL, MARVELD1, 2 and
JAM.
Conclusion: Inflammatory changes in the TJ-proteins were reversed by
STW5 and O. Data suggest that inflammatory changes in TJ are consistent with TJ-protein modulations in tumorigenesis. Subsequent studies are
required to define the complex role of TJ in inflammatory processes and
in tumorigenesis and the potential benefit arising from a treatment with
STW5 or O.

is a well-established cancer QoL instrument, but gastric cancer-specific
data are limited. We explored changes in QoL relative to treatment-emergent adverse events (TEAEs) and best overall response (BOR) using
data from two phase 3 trials of ramucirumab in patients with previously
treated gastric or gastroesophageal junction (GEJ) cancer (RAINBOW
NCT01170663 and REGARD NCT00917384).
Methods: Patients completed the QLQ-C30 v3.0 at baseline and every
6 weeks during treatment. Data from all treatment arms were pooled
(N = 1020). Odds ratios (ORs) for selected TEAE occurrence (yes vs.
no) and BOR groups (response vs. stable disease vs. other) per QoL unit
(point) change from baseline at week 6 were estimated by logistic regression adjusted for baseline covariates; OR £0.85 with p < 0.05 was considered meaningful. TEAEs were selected based on incidence and clinical
symptoms. In a separate set of analyses, using the analysis of variance
(ANOVA), changes from baseline in QoL scores were compared based on
occurrence of selected TEAEs and BOR; p-values < 0.05 were considered
statistically significant.
Results: At week 6, change from baseline in QoL was available for 643–
647 patients (varied by QoL scale). Worsening in QoL predicted multiple
TEAEs and BOR (Table 1, column 2); changes in patient-reported insomnia and constipation did not predict any outcomes. Moreover, multiple
TEAEs and BOR were associated with significant differences in changes
in QoL scales (Table 1, column 3).
Tab. 1. Association between changes in QoL and TEAEs & BOR

Reference:
1 Abdel-Aziz H et al.: Mol Med.2015 Nov 24.doi:10.2119/molmed.2015.00098
Disclosure: Gudrun Ulrich-Merzenich: Expert Testimony: Finanzing of scientific
research: Steigerwald Arzneimittel GmbH, Bayer Consumer Health Care
Heba Abdel-Aziz: Employment or Leadership Position: joined Steigerwald
Arzneimittel GmbH/Bayer Consumer Health Care as employee
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Associations of quality of life (QoL) with adverse events and
tumor response in patients with advanced gastric cancer:
exploratory analyses from RAINBOW and REGARD
Al-Batran S.-E.1, Chau I.2, Fuchs C.3, Ohtsu A.4, Liepa A.5, Cui Z.L.5, Hsu Y.5
Institute of Clinical Cancer Research (IKF), Frankfurt, Germany, 2Department
of Medicine, Royal Marsden Hospital, Sutton, Surrey, United Kingdom, 3Yale
Cancer Center, Yale School of Medicine, New Haven, United States, 4Exploratory
Oncology Research & Clinical Trial Center, National Cancer Center Hospital East,
Kashiwa, Japan, 5Eli Lilly and Company, Indianapolis, United States
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Introduction: Health-related QoL is multi-dimensional and can be associated with both safety and efficacy of treatment. The EORTC QLQ-C30
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Conclusions: In this gastric/GEJ cancer population, changes of generally
10–15 points in EORTC QLQ-C30 scales were associated with adverse
events and changes of 10–20 points were associated with BOR. Changes in
multiple dimensions of QoL as measured by EORTC QLQ-C30 were associated with incidence of decreased appetite and BOR.
Disclosure: Salah-Eddin Al-Batran: Advisory Role: Yes; Financing of Scientific
Research: Yes; Expert Testimony: Yes
Yanzhi Hsu: Employment or Leadership Position: Yes; Stock Ownership: Yes;
Honoraria: Yes
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Outcomes with sorafenib (SOR) followed by regorafenib (REG)
or placebo (PBO) for hepatocellular carcinoma (HCC): results
of the international, randomized phase 3 RESORCE trial
Wörns M.-A.1, Finn R.S.2, Merle P.3, Granito A.4, Huang Y.-H.5, Bodoky G.6,
Pracht M.7, Yokosuka O.8, Rosmorduc O.9, Gerolami R.10, Caparello C.11,
Cabrera R.12, Chang C.13, Sun W.14, LeBerre M.-A.15, Baumhauer A.16,
Meinhardt G.17, Galle P.18, Bruix J.19
Universitätsmedizin Mainz, I. Medizinische Klinik, Mainz, Germany, 2David
Geffen School of Medicine at UCLA, Los Angeles, United States, 3Groupement
Hospitalier Lyon Nord, Lyon, France, 4S.Orsola-Malpighi Hospital, Bologna,
Italy, 5Taipei Veterans General Hospital, Taipei, Taiwan, Republic of China, 6St
Laszlo Teaching Hospital, Budapest, Hungary, 7Service d’Oncologie Médicale,
Rennes, France, 8Chiba University, Chiba, Japan, 9Hopital de la Pitié-Salpétriére,
Paris, France, 10CHU Timone, Marseille, France, 11Azienda OspedalieroUniversitaria Pisana, Pisa, Italy, 12University of Florida Health Cancer Center,
Gainesville, United States, 13Mount Sinai Medical Center, New York, United
States, 14University of Pittsburgh Cancer Institute, Pittsburgh, United States,
15
Bayer Healthcare SAS, Loos, France, 16Bayer Pharamceuticals, Leverkusen,
Germany, 17Bayer Healthcare Pharmaceuticals, Whippany, United States,
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profile of REG was not remarkably different when analyzed by the last
SOR dose.
Clinical trial information: NCT01774344.
Disclosure: Marcus-Alexander Wörns: Advisory Role: AbbVie, Bayer, BMS,
Norgine; Other Financial Relationships: AbbVie, Bayer, BMS, Celgene, Gilead,
Janssen, Norgine (Speaker and travel fees)
Jordi Bruix: Advisory Role: Bayer, Novartis, Gilead, AbbVie, Kowa, BTG, ArQule,
Terumo, BMS, Boehringer Ingelheim, OSI, Roche, Eisei, Sirtex, Onxeo
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Background: SOR is standard first-line systemic treatment for HCC unsuitable for locoregional therapy. RESORCE showed that REG improves
overall survival (OS) in patients who progressed during SOR treatment
(HR 0.63, 95% CI 0.50, 0.79; P,0.001). This exploratory analysis describes
outcomes for the sequence of SOR followed by REG.
Methods: 573 patients were randomized 2: 1 to receive REG 160 mg/day
(d), 3 wks on/1 wk off or PBO. Data on prior SOR treatment and radiologic progression were prospectively collected. Efficacy and safety were
evaluated by the last SOR dose. Time from the start of SOR to death was
assessed.
Results: Baseline characteristics were balanced. Times from the start of
SOR to progression on SOR and times from progression on SOR to start
of study drug were similar.
Tab. 1. Outcomes of the RESORCE study

Duration of SOR treatment
(months – Median (IQR); Mean (SD)
Months from start of SOR to
progression on SOR, median (95% CI)
Months from start of SOR to start of
study drug, mean (SD)
Months from progression on SOR to
start of study drug, mean (SD)
Months from last dose of SOR to start
of study drug, mean (SD)
Last SOR dose 800 mg/d
Median OS by last SOR dose, months
(95% CI) – 800 mg/d; <800 mg/d

REG (n = 379)
7.8 (4.2–14.5);
11.6 (11.3)

PBO (n = 194)
7.8 (4.4–14.7);
11.5 (10.7)

7.1 (6.0, 8.0)

7.1 (5.8, 8.7)

12.7 (11.3)

12.5 (10.7)

1.8 (1.4)

1.8 (1.7)

1.0 (0.5)

1.0 (0.5)

60%
60%
10.6 (8.1, 12.6); 7.0 (5.3, 9.0);
10.6 (7.4, 14.0) 8.5 (5.6, 10.0)

When analyzed based on last SOR dose 800 mg/d vs 800 mg/d, rates of all
grade treatment-emergent adverse events (TEAEs) on study were similar
(REG: 100%vs 100%; PBO: 92% vs 93%). TEAE grades 3/4/5 by last SOR
dose 800 mg/d vs , 800 mg/d were 52/11/15% vs 61/10/12%, respectively,
with REG and 30/8/24% vs 32/7/14% with PBO. HRs (95% CI) REG/PBO
for OS by last SOR dose were similar: 0.67 (0.51, 0.87) for 800 mg/d and
0.68 (0.48, 0.97) for , 800 mg/d. Median OS (95% CI) from the start of
SOR was 26.0 months (22.6, 28.1) for REG and 19.2 months (16.3, 22.8)
for PBO.
Conclusions: This exploratory subgroup analysis by prior SOR dose
demonstrates a consistent survival benefit for REG. In addition, the safety
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Survival by pattern of tumor progression during prior
sorafenib (SOR) treatment in patients with hepatocellular
carcinoma (HCC) in the phase III RESORCE trial comparing
second-line treatment with regorafenib (REG) or placebo
Wörns M.-A.1, Merle P.2, Granito A.3, Huang Y.-H.4, Bodoky G.5, Pracht M.6,
Yokosuka O.7, Gerolami R.8, Masi G.9, Ross P.J.10, Qin S.11, Song T.12,
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Groupement Hospitalier Lyon Nord, Lyon, France, 3S.orsola-Malpighi Hospital,
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Background: HCC progression may be due to tumor growth or new
intrahepatic or extrahepatic lesions. RECIST does not discriminate between progression patterns even though the prognosis may differ (Reig,
Hepatology 2013). REG improves overall survival (OS) in patients with
HCC who progress during SOR treatment (HR 0.63; 95% CI 0.50, 0.79; P ,
0.001). This exploratory analysis aimed to validate the pattern of progression concept in a global cohort treated with prior SOR and to assess the
impact of REG on survival by prior progression.
Methods: Adults with HCC who tolerated SOR and had radiologic progression during SOR, Child-Pugh A liver function, and ECOG PS 0–1
were randomized 2:1 to REG 160mg/day or placebo during weeks 1–3 of
each 4-week cycle. Progression during SOR was due to tumor growth or
new lesions. Post-progression survival (PPS) was the time from progression on SOR until death.
Results: Baseline characteristics of the 573 randomized patients (REG =
379; placebo = 194) were balanced; median age was 63 years, 88% were
male, 87% were BCLC stage C, 29% had macrovascular invasion, and
72%had extrahepatic disease. Hazard ratios favored REG irrespective of
pattern of progression during prior SOR, but differed according to progression pattern.
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Tab. 1. Outcomes according to progression pattern

Progression
during SOR
New extrahepatic lesion

Yes
No

New intrahepatic lesion

Yes
No

Growth of
intra- and/or
extrahepatic
lesion

Median PPS in months (95% CI)
HR (95%
n Events Placebo
REG
CI) REG/
Placebo
8.2
9.7
0.70
233 159
(6.1, 10.2) (8.3, 12.2) (0.51, 0.97)
10.5
14.7
0.65
340 214
(8.8, 12.6) (11.8, 15.7) (0.49, 0.85)
10.2
12.2
0.79
256 168
(8.8, 12.6) (9.7, 15.2) (0.58, 1.08)
9.5
12.3
0.59
317 205
(6.6, 10.8) (10.5, 14.8) (0.45, 0.79)

Yes

463

294

9.5
12.5
(7.8, 10.6) (10.7, 14.8)

0.64
(0.50, 0.81)

No

102

73

9.8
(5.9, 13.2)

0.85
(0.53, 1.35)

10.7
(7.8, 13.3)

Conclusions: The development of new extrahepatic lesions is associated
with worse survival irrespective of treatment. REG provided an OS benefit, regardless of progression pattern. Progression pattern may be a key
prognostic parameter and should be considered in future trial design and
analysis.
Clinical trial information: NCT01774344.
Disclosure: Marcus-Alexander Wörns: Advisory Role: AbbVie, Bayer, BMS,
Norgine; Financing of Scientific Research: Abbvie, Bayer, BMS, Celgene, Gilead,
Janssen, Norgine (speaker and travel fees)
Jordi Bruix: Advisory Role: Bayer, Novartis, Gilead, AbbVie, Kowa, BTG, ArQule,
Terumo, BMS, Boehringer Ingelheim, OSI, Roche, Eisei, Sirtex, Onexo; Expert
Testimony: Bayer

Posterdiskussion

Kolon-/Rektumkarzinom

1,2,3 (HJ Schmoll, Ann Oncol 2012). Induction: 6 months, maintenance
Capecitabine+Bev until progression or max.12 months, at P reinduction
by investigators decision. 25% dose reduction was allowed in cycle 1 + 2
on the investigator’s discretion. Primary EP: significant improvement of
PFS-rate @ 9 months (p < 0.1, 2-sided Fisher’s-exact test); secondary EP:
RR, PFS, OS, toxicity.
Results: 241 pts. (1 not elig., 8 prot. violation) are evaluable after a follow
up of 31.4 (0.1–51) months. m/f: 65%/35%, age 61y (21–82), ECOG 0–1/2:
96%/4%.
The Primary Endpoint was met: PFS @ 9 months 56% vs. 68%, p = 0.086.
PFS was improved: 9.8 vs. 12.0 months, HR 0.7 (ns.), identical to TRIBE
with 9.7 vs. 12.1 months. Response rate (A/B): CR: 5%/5%, CR/PR
60%/70%, SD 25%/21%, PD 14%/9%. Final OS will be available at the
meeting. Toxicity was low to moderate without major differences except °
¾ diarrhea (12%/16%) and neutrophils (14%/20%).
Clinical/molecular prognostic or predictive factors are equally distributed
(stratified by ESMO groups). In univariate analysis there are major, but
mostly not significant differences in RR/ PFS in most subgroups (borderline significant: risk score high HR 0.66; ESMO group 3 HR 0.62; BRAF
HR 0.72; right location HR 0.73) , however, not strong enough to safely
identify patients with high potential to benefit from the 4-drug combination. Therefore, a multivariate analysis to model a common risk score is
ongoing (to be presented at the meeting).
Conclusion: «CHARTA» supports the superiority of FOLFOXIRI/Bev. A
multivariate prognostic model is required to better select those patients
with most potential benefit, which will be presented (ongoing).
Disclosure: Fabian Meinert: No conflict of interest disclosed.
Hans-Joachim Schmoll: Financing of Scientific Research: ´Roche, Bayer, Servier
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Bevacizumab (Bev)-based combinations across treatment
lines in patients (pts) with metastatic colorectal cancer (mCRC)
– interim results from a German non-interventional study
(KORALLE)
Eggers E.1, Uhlig J.2, Reichert D.3, Wein A.4, Schulz H.5, Beringer A.6,
Arnold D.7
Darmzentrum Torgau, Torgau, Germany, 2Onkologische Praxis, Naunhof,
Germany, 3Medizinische Studiengesellschaft Nord-West GmbH, Westerstede,
Germany, 4Universitätsklinikum Erlangen, Erlangen, Germany, 5Praxis
internistischer Onkologie und Hämatologie, Frechen, Germany, 6Roche Pharma
AG, Grenzach-Wyhlen, Germany, 7Instituto CUF de Oncologia, Lisbon, Portugal
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«CHARTA»: FOLFOX/Bevacizumab +/– Irinotecan in advanced
colorectal cancer; a multivariate analysis of prognostic and
predictive factors
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16
Onkologische Praxis Bottrop, Bottrop, Germany, 17Charité Campus VirchowKlinikum, Berlin, Germany, 18KKS Halle, Halle (Saale), Germany
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Background: FOLFOXIRI/Bevacizumab (Bev) is superior to FOLFIRI/
Bev in the TRIBE trial (F Loupakis, NEJM 2014). The CHARTA trial was
developed parallel to TRIBE with the same 4-drug-protocol but vs. FOLFOX/B ev as control arm.
Methods: From 7/11 to 12/14 250 patients were randomized, including ECOG 0–2, ≥1 measurable lesion >1cm, stratified by ESMO-Group
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Introduction: KORALLE (NCT01775644) investigates effectiveness and
safety of Bev + fluoropyrimidine-based CT in 1L and (optionally) continued 2L treatment (treatment in multiple lines), as well as treatment intention and related outcomes in pts with mCRC treated in daily-routine
practice.
Methods: Baseline characteristics, therapy regimens, safety and outcomes
were analysed until 2nd disease progression (PD) or final Bev discontinuation. PFS1 (time until 1st PD), PFS2 (time between 1st and 2nd PD) and
OS were analysed using Brookmeyer-Crowley estimates. Subgroups were
defined as Bev + concomitant CT (5-FU or capecitabine [CAPE]), Bev +
FOLFOX and Bev + FOLFIRI.
Results: Of 2572 pts (full analysis population), baseline characteristics included: 60.0% male; 80.8% ECOG status 0–1; median age 69 years (range,
27–89). At baseline, metastases were located in the liver (69.2%), lung
(38.5%), regional lymph nodes (16.9%) and peritoneum (13.7%). Combined lung/liver metastasis was detected in 25.5% of pts. Of pts with documented primary tumour location, 65.4% had right-sided and 34.6% had
left-sided tumours.
Table 1 provides data on treatment decision and intention. Pts received Bev
plus: FOLFIRI (37.0%); FOLFOX or oxaliplatin + CAPE (35.0%/2.6%);
5-FU/LV or CAPE (8.6%/8.0%).
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Tab. 1.
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Quality-of-life in patients with metastatic colorectal cancer
(mCRC) treated with aflibercept and FOLFIRI – Interim results
of the non-interventional study QoLiTrap
Scholten F.1, Derigs G.2, Losem C.3, Kroening H.4,
Windemuth-Kieselbach C.5, Hofheinz R.D.6
Klinikum Frankfurt Höchst, Onkologie, Frankfurt, Germany, 2Klinikum Frankfurt
Höchst, Hämatologie und Onkologie, Frankfurt, Germany, 3TZN- Tumorzentrum
Niederrhein, Neuss, Germany, 4Praxis für Hämatologie und Onkologie,
Magdeburg, Germany, 5Alcedis GmbH, Gießen, Germany, 6Universitätsmedizin
Mannheim, Mannheim, Germany
1

Resection of liver or extrahepatic metastases was performed in 4.7% and 1.2% of
pts. Outcome data are provided in Table 2 for overall population and subgroups by
concomitant chemotherapy regimen. No unexpected adverse events were reported.
Tab. 2.

Median,
months
(95% CI)
PFS1
PFS2
OS

Full analysis
population

Bev + 5-FU/LV
or Bev + CAPE

10.1
(9.7–10.4)
(n = 2572)
4.4 (4.0–5.1)
(n = 1086)
17.1
(16.3–17.7)
(n = 2561)

9.9
(8.8–10.3)
(n = 362)
3.3 (3.1-NA)
(n = 19)
17.6
(15.3–18.5)
(n = 449)

Bev +
FOLFOX

Bev +
FOLFIRI

10.0
10.2
(9.4–10.4)
(9.5–11.3)
(n = 865)
(n = 799)
4.0 (3.4–4.9) 5.0 (4.2–6.0)
(n = 428)
(n = 396)
16.3
17.5
(15.6–17.3) (16.4–18.5)
(n = 995)
(n = 960)

Conclusions: KORALLE results for PFS are in line with published efficacy/safety data from mCRC trials and current treatment experience in
Germany. The poorer median OS compared to clinical trials might be
associated with the very high percentage of primary ‘palliative therapy’
situations, but further analyses are pending.
Disclosure: Egbert Eggers: Advisory Role: Dres. Schlegel + Schmidt; Financing of
Scientific Research: Amgen, Eugastro, Pharm-Allergan, Biotest, Merck, Novartis,
Sanofi
Dirk Arnold: Advisory Role: Roche, Sanofi, Bayer, Lilly, Servier; Financing of
Scientific Research: Roche, Sanofi, Bayer, Lilly, Servier

Introduction: The anti-angiogenic fusion protein Aflibercept targets
VEGF-A, VEGF-B and PlGF. Aflibercept in combination with Folfiri is
indicated in patients with mCRC that is resistant or has progressed after
oxaliplatin-containing therapy.
Methods: QoLiTrap (AIO-LQ-0113) is an ongoing, non-interventional
study to evaluate quality-of-life in mCRC patients receiving aflibercept
according to label in Germany, Austria, and Switzerland. The target recruitment is 1500 patients. EORTC-QLQ C30 questionnaires are filled in
by the patients at baseline and in every other cycle.
Results: Currently (Data cut-off: 02 March 2017) 812 patients who have
received at least one cycle of aflibercept were documented. This interim
analysis comprises 576 patients (mean age: 64.7 ± 10 years; 65.1% male,
50.5% with documented RAS mutation, ECOG 0–1: 85.6% of patients)
who completed the baseline and at least 2 post-baseline EORTC-QLQ C30
questionnaires. Aflibercept was administered for a median number of 6
(and up to 55) cycles. Patients had a median global health score of 58.3
which decreased moderately (mean change –4.0, p < 0.0001) within the
first 12 weeks of therapy. 202 patients receiving study therapy as 2nd line
treatment were pretreated with anti-EGFR antibody and/or bevacizumab.
Within this subgroup, CR and PR was documented for 26% and SD for
47% of evaluable patients as best response to aflibercept and the median
PFS amounted to 8.2 months [95% CI 6.0–9.0]. No difference between
PFS of RAS wildtype and RAS mutated patients was observed. No new
safety signals were identified from the current interim analysis.
Conclusions: The current interim analysis indicates that aflibercept +
FOLFIRI in mCRC patients under routine conditions was accompanied
by a moderate decline in global health status. Preliminary efficacy results
are encouraging, also for patients pretreated with anti-EGFR antibody
and/or bevacizumab who showed a disease control rate of 73% in second
line aflibercept therapy.
This study is supported by Sanofi-Aventis Deutschland GmbH.
Disclosure: Felicitas Scholten: Advisory Role: BMS, Celgene; Financing of Scientific Research: Janssen, Sanofi; Immaterial Conflict of Interests: Postergestaltung:
Sanofi
Ralf Hofheinz: Advisory Role: sanofi; Financing of Scientific Research: sanofi;
Expert Testimony: sanofi
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A bioequivalence study of proposed bevacizumab biosimilar,
MYL-1402O (A) vs EU-Avastin (B) and US-Avasting (C)
Waller C.F.1,2, Socinski M.A.3, Hummel M.4, Bosje T.5, Shaw A.4, Liu M.S.4,
Baczkowski M.6, Barve A.6, Kothekar M.7, Pennella E.J.6
University of Freiburg, Freiburg, Germany, 2University Medical Centre Freiburg,
Freiburg, Germany, 3Florida Hospital Cancer Institute, Orlando, United States,
4
Mylan Inc., Morgantown, United States, 5PRA Health Sciences, Groningen,
Netherlands, 6Mylan Inc., Cannonsburg, United States, 7Biocon Research
Limited, Bangalore, India
1

Introduction: MYL-1402O is a proposed bevacizumab biosimilar. The
similarity of MYL-1402O to Avastin has been demonstrated in physicochemical analyses and nonclinical studies.
Methods: This single-center, randomized, double-blind, 3-arm, parallel-group study was conducted in healthy adult male volunteers. The primary objective of this study was to establish pharmacokinetic (PK) simi-
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larity of MYL-1402O (A) to EU-Avastin (B) and US-Avastin (C), and B to
C. Subjects were randomized to receive either A, B, or C 1 mg/kg over 90
minutes as an intravenous infusion. Dose was selected based on the lower
dose in the linear range of PK and acceptable safety in healthy volunteers.
Bioequivalence was to be concluded if the 90% confidence intervals (CIs)
of the ratios (A/B, A/C, and B/C) of least squares means of the natural
log-transformed AUC0-∞ were within 80% to 125%. AUC0-t, Cmax, tmax,
kel, and t½ were assessed as secondary PK parameters.
Results: A total of 111 subjects (37/treatment) were enrolled and 110 (37
[A], 36 [B], 37 [C]) were included in the analysis. Bioequivalence was
demonstrated between A and B, A and C, and between B and C. Least
squares mean ratios of AUC0-∞ were close to 1, and 90% CIs were within 80% to 125% for all comparisons (A/B, 89.23%-98.98%; B/C, 98.20%108.93%; A/C, 92.32%-102.33%). The secondary PK parameters were also
comparable with the 90% CIs for ratios of AUC0-t and Cmax within 80% to
125%. A total of 313 treatment-emergent adverse events (TEAEs) were reported, 116 by 33 (89%) subjects who received A, 99 by 29 (78%) subjects
who received B, and 98 by 28 (76%) subjects who received C. Most TEAEs
were consistent with the clinical data for bevacizumab (Avastin). No serious or unexpected TEAEs were reported. Treatment-emergent AEs were
grade 1 or grade 2 in severity. The percentage of subjects positive for antidrug antibodies at each timepoint (predose, day 15, day 43, day 71, and
day 99) was comparable across the 3 treatments.
Conclusions: These results confirm bioequivalence of MYL-1402O with
EU-Avastin and US-Avastin. All treatments were well tolerated, and no
significant safety issues emerged.

Results: Tumour side could be determined in 559 pts; 435 (78%) had
left-sided disease. Pts with left-sided (vs right-sided) disease were more
likely to have BRAF WT tumours (94% vs 68%) and treatment duration
≥9 months (37% vs 27%). More pts with left-sided disease underwent resection and experienced ETS; Pmab treatment was associated with a higher rate of ETS in left-sided but not right-sided disease (Table). Median
DpR was higher in left-sided vs right-sided disease overall and with Pmab.
In left-sided disease, median PFS and OS were prolonged with Pmab vs
comparator; results were less clear in right-sided disease. ETS appeared to
be associated with improved survival irrespective of PTL.
Tab. 1. Impact of treatment and ETS on survival

Disclosure: Cornelius Waller: Advisory Role: Mylan Inc.
Eduardo Pennella: Employment or Leadership Position: Mylan Inc.
P580

Impact of primary tumour location (PTL) on response and
resection outcomes in metastatic colorectal cancer (mCRC)
patients (pts) receiving first-line panitumumab (Pmab)
treatment
Geißler M.1, Peeters M.2, Price T.3, Taieb J.4, Rivera F.5, Canon J.-L.6,
Koukakis R.7, Burdon P.8, Siena S.9,10
Klinikum Esslingen, Klinik für Onkologie/Hämatologie, Gastroenterologie
und Infektiologie, Esslingen, Germany, 2University Hospital Antwerp, Antwerp,
Belgium, 3Queen Elizabeth Hospital/University of Adelaide, Woodville, Australia,
4
Sorbonne Paris Cité, Paris Descartes University, Georges Pompidou European
Hospital, Paris, France, 5Hospital Universitario Marqués de Valdecilla, Santander,
Spain, 6Service d’Oncologie-Hématologie, Grand Hôpital de Charleroi, Charleroi,
Belgium, 7Amgen Ltd, Uxbridge, United Kingdom, 8Amgen (Europe) GmbH,
Zug, Switzerland, 9Niguarda Cancer Center, Grande Ospedale Metropolitano
Niguarda, Milan, Italy, 10Università degli Studi di Milano, Dipartimento di
Oncologia e Emato-Oncologia, Milano, Italy

Conclusions: Pts with right-sided mCRC have worse outcomes during
first-line treatment. ETS is associated with PFS and OS benefits, regardless
of treatment received or PTL. ETS, DpR, PFS and OS may be improved
with Pmab in left-sided disease.
Disclosure: Michael Geißler: Advisory Role: Amgen, Merck, Roche; Expert Testimony: Amgen, Merck, Roche
Salvatore Siena: Advisory Role: Amgen, Bayer, Celgene, Eli Lilly, Merck, Merrimack, Novartis, Roche, Sanofi

1

Introduction: PTL affects prognosis of mCRC and may influence efficacy
of EGFR-targeted monoclonal antibodies, such as Pmab. To investigate
the effects of PTL/treatment on additional response measures and resection outcomes we retrospectively analysed data from 2 randomised Pmab
trials.
Methods: Analyses included only pts with RAS wild-type (WT) mCRC
(i.e. tumours containing no mutations in KRAS or NRAS exons 2 [codons 12/13], 3 [codons 59/61] and 4 [codons 117/146]) from the phase
3 PRIME study (NCT00364013; Pmab+FOLFOX4 vs FOLFOX4) and
phase 2 PEAK study (NCT00819780; mFOLFOX6+Pmab or bevacizumab). Effect of PTL/treatment on resection rates, early tumour shrinkage
(ETS) and depth of response (DpR) were analysed by study. Definitions:
ETS - reduction of ≥30% in the sum of the longest diameters of measurable target lesions at 8 weeks; DpR - max. % change from baseline to
nadir in pts who had tumour shrinkage, or as the % change at progression in pts with no shrinkage (if there was no progression, DpR could not
be defined). DpR has a positive value for tumour reduction, negative for
tumour growth, and zero for no change. Progression-free survival (PFS)
and overall survival (OS) were analysed by treatment, PTL and ETS status
(Kaplan-Meier method).
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Right-sided colorectal cancer (RC): response to first-line
chemotherapy in FIRE-3 (AIO KRK-0306) with focus on early
tumor shrinkage (ETS) and depth of response (DpR)
Holch J.W.1, Stintzing S.1, Held S.2, Fischer von Weikersthal L.3, Decker T.4,
Kiani A.5, Vehling-Kaiser U.6, Al-Batran S.-E.7, Heintges T.8, Kahl C.9,
Kullmann F.10, Scheithauer W.11, Kirchner T.12, von Einem J.C.1, Modest D.P.1,
Heinemann V.1, FIRE-3 Studiengruppe
Klinikum der Universität München - Campus Grosshadern, Medizinische
Klinik und Poliklinik III und Comprehensive Cancer Center, München,
Germany, 2ClinAssess GmbH, Leverkusen, Germany, 3Department of Oncology,
Gesundheitszentrum St. Marien GmbH, Amberg, Germany, 4Onkologie
Ravensburg, Ravensburg, Germany, 5Klinikum Bayreuth, Bayreuth, Germany,
6
Practice for Medical Oncology, Landshut, Germany, 7Krankenhaus Nordwest,
University Cancer Center, Frankfurt, Germany, 8Medical Department II,
Städtisches Klinikum Neuss Lukaskrankenhaus GmbH, Neuss, Germany,
9
Department for Hematology, Klinikum Magdeburg, Magdeburg, Germany,
10
Kliniken Nordoberpfalz, Weiden, Germany, 11Medical University of Vienna,
Dept. of Internal Medicine I, Comprehensive Cancer Center, Wien, Austria,
12
Department of Pathology, Ludwig-Maximilians University of Munich,
München, Germany
1

Background: Recent evidence suggests that benefit from anti-EGFR
treatment is restricted to RAS wild-type left-sided colorectal cancer (LC)
(Holch JW et al. Eur J Cancer 2017). However, these results are preliminary. We therefore investigated patients with RC enrolled in the FIRE-3
trial, which evaluated the efficacy of first-line FOLFIRI plus either cetuximab (cet) or bevacizumab (bev) in RAS wildtype mCRC. New metrics of
tumor dynamics were used to characterize the patients.
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Methods: The splenic flexure was used to differentiate LC from RC. Survival analysis was done using Kaplan-Meier estimation and differences
were expressed using Log-Rank test, hazard ratios (HR) and corresponding 95% confidence intervals. Central independent radiological data
was used to calculate early tumor shrinkage ≥20% (ETS) and depth of
response (DpR).
Results: In total, 330 patients were assessable for central radiological evaluation. In patients with LC (n = 257), treatment with FOLFIRI
+ cet led to longer overall survival (OS) compared to FOLFIRI + bev
(HR = 0.68, p = 0.016). In patients with RC (n = 68), OS was comparable between treatment arms (HR = 1.11, p = 0.715). In patients with RC
and ETS < 20% (n = 35), OS was inferior in patients treated with FOLFIRI + cet (HR = 1.90, p = 0.09) and DpR was numerically lower in patients treated with FOLFIRI + cet (minus 25.5%) compared to patients
treated with FOLFIRI + bev (2.6%). In patients with RC who reached
ETS ≥ 20% (n = 33), a comparable OS was evident between treatment
arms (HR = 1.05, p = 0.90) and DpR was numerically higher in cetuximab
treated patients (57.8% compared to 41.3%).
Conclusion: Patients with RC do not represent a uniform population.
ETS ≥20% defines a subgroup of patients where comparable treatment
efficacy was observed with regard to OS and numerically higher DpR by
addition of cetuximab versus bevacizumab to FOLFIRI.

Tab. 1. Colon cancer patients 2005–2015

Stage UICC
I
II
III
IV
X
Y
Total

RCC
404 (18.1%)
655 (29.3%)
602 (26.9%)
472 (21.1%)
64 (2.9%)
37 (1.7%)
2234 (100.0%)

LCC
607 (26.0%)
569 (24.4%)
592 (25.4%)
401 (17.2%)
74 (3.2%)
88 (3.8%)
2331 (100.0%)

Results: Without molecular subcategorization of colon cancers in stage
III and IV this epidemiologic study revealed a significantly better survival
for LCC than for RCC confirming recent data from large phase III trials.

Disclosure: No conflict of interest disclosed.
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Real life registry data of primary localisation of a well-defined
colon cancer population of Western Austria (Tyrol and
Vorarlberg)
Hartmann B.L.1,2, Oberaigner W.3, Winder T.1,2, Philipp-Abbrederis K.4,
Huynh M.Q.5, Spizzo G.4, Lang C.M.6, Seeber A.4, Jäger T.1,2, Wöll E.7,
Rumpold H.1, Gastl G.4, Lang A.H.1,2,8
LKH Feldkirch, Innere Medizin II mit Hämatologie und Onkologie, Feldkirch,
Austria, 2Vorarlberg Institute of Vascular Investigation and Treatment, VIVIT,
Feldkirch, Austria, 3Institut für Epidemiologie Tirol Kliniken, Innsbruck, Austria,
4
Universitätsklinik für Innere Medizin V, Hämatologie und Onkologie, Innsbruck,
Austria, 5LKH Bregenz, Innere Medizin, Bregenz, Austria, 6LKH Bregenz,
Chirurgie, Bregenz, Austria, 7Krankenhaus Zams, Innere Medizin, Zams, Austria,
8
Krebsregister Vorarlberg, Bregenz, Austria
1

Introduction: Primary tumors arising from different regions of the colon
are biologically distinct; thus location of the primary tumor is associated with different biomolecular features. Colon cancer is a heterogeneous
disease and represents presumably novel prognostic and predictive biomarker. This has been shown recently in RAS-wild-type metastatic colon
cancer in a retrospective analysis of the FIRE-3 and CRYSTAL trial.
The objective of the present population-based analysis of colon cancer
patients from the Cancer Registries of Tyrol and Vorarlberg was confirmation of this data from 2 clinical phase III trials by comparing overall
survival in between patients with right- and left-sided colon cancer.
Methods: 4565 patients with pathologically confirmed colon cancer diagnosed between 2005 and 2015 were identified from the database of the
population-based cancer registries of Tyrol and Vorarlberg in Western
Austria. Patients were categorized in two groups: Right-sided colon cancer (RCC) including tumors of the colon transversum and left-sided colon
cancer (LCC). Analysis was conducted separately for UICC stages III and
IV. Survival curves were estimated applying the Kaplan-Meier method;
for comparison of RCC and LCC cohorts the Logrank test was applied.
Tumor stage III and IV were 602 (26,9%) and 472 (21,)%) for RCC, 592
(25,4%) and 401 (17,2%) for LCC.
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Fig. 1. UICC IV.

Conclusion: Real life registry data of a well-defined colon cancer population confirm retrospective clinical trial data that LCC in stage III and IV
carry a more favourable outcome than RCC, even in the era of modern
chemo-immunotherapy.
Disclosure: No conflict of interest disclosed.
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Systematic immunohistochemical screening for mismatch
repair and ERCC1 gene expression from colorectal cancers
in China: clinicopathological characteristics and effects on
survival
Li P.
LMU, Munich, Germany

Background: We performed a systematic screening of colorectal cancer (CRC) tissues to investigate whether mismatch repair (MMR) status
and ERCC1 protein expression could be predictive of clinical outcomes
for these patients following the recommendation of The Evaluation of
Genomic Applications in Practice of Prevention (EGAPP).
Methods: The expression of four MMR genes and ERCC1 were assessed
by immunohistochemistry (IHC) from cancer tissue samples of 2233 consecutive CRC patients.
Results: We observed that most CRC patients with a proficient MMR
(pMMR) status tended to have simultaneous ERCC1 protein expression
(P < 0.001). We found that deficient MMR is predictive of a survival benefit for stage III CRC patients than pMMR. (DFS: 74% vs 65%, P = 0.04; OS:
79% vs 69%, P = 0.04). Here, dMMR is also associated with poorer survival for stage II patients after chemotherapy (DFS: 66% vs 78%, P = 0.04).
Stage II and III patients that were shown to express ERCC1 protein had
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higher DFS and OS than those that were deficient in expression (stage II,
DFS: 83% vs 70%, P = 0.006; OS 85% vs 73%, P = 0.02. Stage III, DFS: 67%
vs 56%, P = 0.03; OS: 71% vs 57%, P = 0.04).
Conclusions: Our results indicate that dMMR appeared to predictive of a
survival benefit for stage III CRC patients. We also found the determination of ERCC1 expression to be useful for predicting DFS or OS for stage
II and III CRC patients. In addition, the expression of MMR genes and
ERCC1 showed a significant relationship.
Key words: colorectal cancer, MMR status, ERCC1, biomarker, prognosis

patients´ QoL as evaluated by QTWIST showed that quality-adjusted
survival with Lonsurf is significantly improved by 1.5 months vs placebo.
Reused with ASCO permission. This abstract has been presented at the 2017
ASCO-GI symposium.
Disclosure: Meinolf Karthaus: Advisory Role: Servier; Financing of Scientific
Research: Servier
R Mayer: Advisory Role: Taiho; Financing of Scientific Research: Taiho
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QTWIST analysis in the RECOURSE trial

Molecular profiling of patients with metastatic colorectal
cancer (mCRC) and subsequent treatment decisions in 1°
and 2°line under conditions of real world care in oncological
practices

Karthaus M.1, Tabernero J.2, van Cutsem E.3, Ohtsu A.4, Amellal N.5,
Cadour S.6, Fougeray R.6, Haffemeyer B.7, Mayer R.8

Lipp R.1, Freigang F.1, Eisen A.1, Brecht P.1, Tiemann M.2, GO-KOLORAS
Studiengruppe
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München, Germany, 2Val d’Hebron, Barcelona, Spain, 3Univ Hospital, Leuven,
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Servier, Suresnes, France, 6Inst de Recherches International Servier, Paris, France,
7
Market Access Dep Servier, Paris, France, 8Dana-Farber Cancer Institute, Boston,
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Background: RECOURSE showed that treatment with trifluridine/tipiracil in patients in patients (pts) with refractory metastatic colorectal
cancer was associated with significantly improved survival vs placebo. As
quality of life (QoL) was not captured in the trial, other methods were
used to evaluate potential impact on QoL.
Methods: We used the QTWIST method, i.e. quality-adjusted TWIST
(time without symptoms of disease or toxicity), to explore survival adjusted for QoL with trifluridine/tipiracil vs placebo in the RECOURSE
population. QTWIST incorporates a trade-off between time spent with
treatment-related adverse events versus improvement in progression-free
survival, and combines an estimate of the mean duration of each health
state (TOX, TWIST, and RELAPSE [REL]), weighted by a utility coefficient, into a global QTWIST score. TOX represents time with grade 3/4
treatment-related adverse events that are expected to impact QoL (i.e.
nausea, vomiting, diarrhea, fatigue/asthenia, anorexia, febrile neutropenia) before progression, TWIST represents time without symptoms or
toxicity; and REL represents time from progression (as defined in the RECOURSE trial) until death. We applied a utility coefficient of 1 for TWIST
and values of 0.5 for TOX and REL. A sensitivity analysis varied the utility
coefficients for TOX and REL from 0 to 1.
Results: 798 pts (533 trifluridine/tipiracil vs 265 placebo) were included
with median follow-up time of 11.8 mo. The between-group difference
in the global QTWIST score was 1.5 mo (95% CI, 1.49–1.52) in favor of
trifluridine/tipiracil. Using varying utility coefficients for TOX and REL
from 0 to 1 as a sensitivity analysis, the between-group difference in the
global QTWIST score ranged from 1.3 to 1.7 mo, always in favor of trifluridine/tipiracil.
Tab. 1. QTWIST-Analysis

Health state

TOX
TWIST
REL
TWIST

Mean duration
(mo)

Mean duration
(mo)

Trifluridine/
tipiracil (n = 533)
0.92
2.56
4.92
5.48

Placebo
(n = 265)
0.70
1.28
4.70
3.98

Difference trifluridine/
tipiracil from placebo
(mo)

0.22
1.29
0.22
1.5

GermanOncology GmbH, Hamburg, Germany, 2Institut für Hämatopathologie,
Hamburg, Germany
1

Introduction: In the framework of the GO-KOLORAS registry several
molecular markers (KRAS, NRAS, AKT 1, APC, BRAF, CTNNB1, PIK3CA, PTEN, SMAD4, TP53, MSI) were tested centrally by NGS before
treatments for 1° or 2°line.
Methods: Since October 2015 n = 160 tumor samples were collected from
patients with mCRC treated in 22 oncological practices in Germany. The
NGS examinations of molecular markers were performed centrally in formalin-fixed paraffin-embedded tumor samples and reported to the oncologists before a decision for the 1° (82%) or 2°line (18%) was made under
real world conditions.
Results: The tumors of the patients with mCRC (female/male , 43%/57%,
mean age 69 y) were analysed by NGS regarding 11 specific molecular
mutations. The profilings showed the following proportions of mutations/MSI in NGS examinations: KRAS 49,1%, NRAS 6,2%, AKT1 2,6%,
APC 71,7%, BRAF 10,1%, CTNNB1 1,3%, PIK3CA 18,5%, PTEN 4,5%,
SMAD4 15,3%, TP53 70,1%, MSI 3,5%. The absolute number of concurrent mutations or MSI per tumor sample had a wide variety with a
highest proportion in 3 mutations/MSI. In 3,8% no mutation/MSI and in
6,9% 5 mutations/MSI were found: no mutations 3,8%, 1 mutation 8,1%,
2 mutations 26,9%, 3 mutations 34,4%, 4 mutations 20,0%, 5 mutations
6,9%. 94% of the tumors with BRAF mutation showed also a RAS WT
and 87,5% a TP53 mutation. In 65% of tumors with KRAS mutation a
TP53 mutation was found concurrently. The mean duration of treatment
as a function of number of mutations and line of therapy were in 1°line:
over all patients 145 days (d), with no mutation 136 d, 1 mutation 125 d, 2
mutations 162 d, 3 mutations 145 d, 4 mutations 116 d, 5 mutations 187 d,
in 2°line: over all patients 206 d, with no mutation 196 d, 1 mutation 35 d,
2 mutations 148 d, 3 mutations 291 d, 4 mutations 143 d, 5 mutations 223
d. Further details regarding treatments in the molecular subgroups will be
presented at the meeting.
Conclusion: In the framework of the GO-KOLORAS registry we analysed
tumor samples from patients with mCRC for 11 specific mutations. The
most frequent mutations were APC and TP53, the most infrequent CTNNB1 and AKT1. The highest proportions of tumors showed 2 or 3 mutations concurrently, whereas the most common combinations were APC+TP53 and KRAS+APC+TP53. There was no correlation found between
the number of mutations and the duration of treatment in 1° or 2°line.
Disclosure: No conflict of interest disclosed.

Conclusions: The median overall survival benefit observed with trifluridine/tipiracil vs placebo in RECOURSE was 1.8 months. Consistently,
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Treatment of patients with metastatic colorectal cancer
(mCRC) in 1° and 2°line after molecular marker profiling
by NGS under conditions of real world evidence (RWE) in
oncological practices – interim results of the GO-KOLORAS
registry
Lipp R.1, Freigang F.1, Eisen A.1, Brecht P.1, Tiemann M.2, GO-KOLORAS
Studiengruppe
GermanOncology GmbH, Hamburg, Germany, 2Institut für Hämatopathologie,
Hamburg, Germany
1

Introduction: We started the GO-KOLORAS registry study in October
2015 and investigated the decisions of treatments in 1° and 2°line of patients with mCRC after evaluations of several molecular markers (KRAS,
NRAS, AKT 1, APC, BRAF, CTNNB1, PIK3CA, PTEN, SMAD4, TP53,
MSI) under daily standard care in oncological practices in Germany.
Methods: Since October 2015 data of patients with mCRC were collected
from 22 oncological practices in Germany. The NGS examinations of the
above mentioned molecular markers were performed centrally in formalin-fixed paraffin-embedded tumor samples and reported to the oncologists before a decision for the 1° or 2°line. Clinical data and treatment
decisions of the GO-KOLORAS patients were compared with data of patients with mCRC, who were treated in 1° or 2°line in the same oncological practices between 2014–2015 (before 1st line data for EGFR-MAB).
Results: Up to date of analyses n = 242 patients with mCRC were enrolled in the GO-KOLORAS registry (43% women, 57% men, mean age
69 years). The NGS profilings of the tumors showed the follwing rates of
mutations: KRAS 49.6%, NRAS 5.9%, AKT 1 2.6%, APC 69.3%, BRAF
10.5%, CTNNB1 1.1%, PIK3CA 15.6%, PTEN 3.2%, SMAD4 12.4%, TP53
67.1% and MSI 2.9%. The total rate of RAS wildtype was 44.5%. There
were no patients with concurrent mutations in KRAS and NRAS, but 22%
of the patients with RAS WT showed also a mutation in BRAF gene. In
the RAS WT group (n = 107) the proportions of targeted therapies with
EGFR-MAB ( Cetuximab or Panitumumab) decreased by 12% in the 1°
(36% => 24%) and was stable in the 2°line (39% => 38%) compared to historical data. Updated data regarding the detailed treatments and analyses
of marker profiling subgroups will be presented at the meeting.
Conclusions: The GO-KOLORAS registry investigated the subsequent
decisions of the oncologists for 1° and 2°line therapies in mCRC under
knowledge of a detailed molecular marker profiling in the standard care of
oncological practices in Germany. The rate of RAS WT was 44.5% in centralized NGS examinations. Despite the knowledge of the molecular profiling before treatment decision data of 107 patients with RAS WT showed
a decrease of therapies with EGFR-MAB in 1°line and stable proportion
of therapies in 2°line compared to historical data of patients in the same
practices from 2014–2015 as a time period before publication of 1st line
data for EGFR-MAB.
Disclosure: Rainer Lipp: Expert Testimony: Omnicare
Markus Tiemann: Expert Testimony: Omnicare
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Systemic palliative treatment and outcome in later lines in
patients with metastatic colorectal cancer – Real-life data
from the clinical Tumour Registry Colorectal Cancer (TKK)
Schnell R.1, Uhlig J.2, Eggers E.3, Jänicke M.4, Fleitz A.4, Wetzel N.4,
Marschner N.5, for the TKK registry group
Praxis internistische Onkologie und Hämatologie, Frechen, Germany, 2Praxis für
Hämatologie und internistische Onkologie, Naunhof, Germany, 3Krankenhaus
Torgau, Darmzentrum, Torgau, Germany, 4iOMEDICO, Freiburg, Germany, 5Praxis
für interdisziplinäre Onkologie & Hämatologie, Freiburg, Germany
1

Background: While specific guidelines exist for 1st- and 2nd-line treatment
of metastatic colorectal cancer (mCRC), for later lines «individualized»
treatment is recommended. We present data on treatment and outcome
of mCRC patients (pts) in later lines treated in daily routine in Germany.

Abstracts

Methods: Since 2006, the Tumour Registry Colorectal Cancer (TKK)
prospectively documents treatment of pts with CRC by medical oncologists. Pts are treated according to physician’s choice. The TKK collects data
on all systemic treatments, pts and tumour characteristics, outcome and
quality of life. By March 2016, 170 sites had recruited about 5900 pts with
CRC, of which 4000 had mCRC.
Results: Of 2151 pts with at least 2 years follow-up, 41%/21% and 9% had
received 3rd/4th and 5th-line treatments, respectively. In total, 1427 3rd-line
treatments are documented. The most frequently applied regimens from
2006–2010 were irinotecan and cetuximab (IRI+CET, 15%), FOLFOX
(12%), FOLFIRI (9%) and FOLFIRI and bevacizumab (FOLFIRI+BEV,
10%). In 2011–2016 most pts were treated with panitumumab (PAN,
11%), FOLFIRI+BEV (9%), FOLFOX and FOLFIRI (7%, each). 4th-line
treatments had been documented for 737 pts. From 2006–2010 most
pts received mitomycin as monotherapy or in combination (MITO(+X),
12%), PAN (11%), IRI+CET (11%) and FOLFOX (10%). The proportion
of pts treated with these regimens decreased in 2011–2016. Most frequent
treatments in this period were PAN, MITO(+X), Regorafenib (REG, 9%
each) and FOLFIRI+BEV (7%). Similar changes between 2006–2010
and 2011–2016 were observed in the 326 pts receiving 5th-line therapy.
In 2006–2010 pts were most frequently treated with MITO(+X) (17%),
PAN, FOLFOX (12%, each) and IRI+CET (9%). The proportion of these
treatments decreased, while the use of the 2013/14 newly approved agents
REG and Aflibercept (AFL) increased. In 2011–2016, MITO(+X) (12%),
PAN (10%), REG (9%) and FOLFIRI+AFL (8%) were the most frequently
applied regimens. Median overall survival from the start of 3rd-line was
10.5 months (95% confidence interval (CI) 9.6–11.2), from start of 4th line
8.8 months (95% CI 7.7–9.9) and from start of 5th-line 7.1 months (95%
CI 5.4–8.9).
Conclusions: Choice of treatment in later lines is diverse and likely reflects individualized treatment and the lack of guideline standards. In the
absence of evidence on optimal sequential treatment from clinical trials,
data from the TKK provide valuable information on decision making and
outcome.
Disclosure: Roland Schnell: No conflict of interest disclosed.
Norbert Marschner: Advisory Role: Amgen, Roche; Financing of Scientific
Research: Vortragshonorare (+Travel Grant): Amgen, Roche
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Safety and quality-of-life in patients treated with aflibercept
and FOLFIRI as 2nd line treatment for their metastatic
colorectal cancer (mCRC) – a German subgroup analysis of the
Aflibercept Safety and Quality-of-Life Program (ASQoP)
Karthaus M.1, Kroening H.2, Bauer S.3, Brandt K.4, Heinemann V.5
Klinikum Harlaching/Klinikum Neuperlach, Hämatologie, Onkologie und
Palliativmedizin, München, Germany, 2Schwerpunktpraxis für Hämatologie
und Onkologie, Magdeburg, Germany, 3Gemeinschaftspraxis für Hämatologie
und Onkologie, Lebach, Germany, 4Sanofi Aventis GmbH, Onkologie, Berlin,
Germany, 5Klinikum der Universität München - Großhadern, Medizinische Klinik
III-Onkologie, München, Germany
1

Introduction: Results of the phase 3 VELOUR study showed that adding
aflibercept to FOLFIRI improves survival outcomes and response rates in
mCRC patients treated with prior oxaliplatin-based therapy. The multinational, single-arm, open-label ASQoP study (NCT01571284) was designed to gather safety and Quality-of-Life (QoL) data in a population
similar to VELOUR in a close to real-life setting. Here, we report data
collected by German study sites.
Methods: Within the ASQoP trial, eligible patients were treated with
aflibercept (4mg/kg, Q2W) on day 1 of each cycle in combination with
FOLFIRI (dosing at investigator´s discretion) until disease progression.
QoL was assessed at baseline and every other cycle starting with cycle 3
until end of treatment by using EQ-5D-3L™ and EORTC QLQ-C30 patient questionnaires including the colorectal cancer specific module EORTC CR29. QoL population was defined as patients who received ≥1 part
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of 1 dose of study treatment and completed the respective questionnaire
at baseline and ≥1 post-baseline visit.
Results: 44 patients were included in Germany, hereof n = 42 were evaluable for safety evaluation (64.5 ± 11.1 years; 59.5% male; ECOG 0/1:
57%/43%) receiving a median number of 6 (and up to 18) aflibercept cycles. For 78.6% of patients grade 3/4 events were reported with hypertension (28.6%), diarrhea (19.0%), and neutropenia (16.7%) being the
most common ones. No grade 4 hypertension, stomatitis or proteinuria
was reported. For 3 patients (7.1%) study treatment was discontinued
prematurely due to an AE. QoL was relatively stable with a mean change
of 0.05 (± 0.21) for utility index (UI) and of 0.00 (± 21.63) for the global health score at end-of treatment-visit compared to baseline value (UI:
0.69 ± 0.28; global health score: 59.38 ± 21.14).
Conclusions: This analysis suggests an acceptable and manageable toxicity profile for aflibercept + FOLFIRI in mCRC patients who have failed oxaliplatin-containing chemotherapy. No new safety signals were identified
within the German ASQoP patients. QoL by means of utility index and
global health status remained stable throughout study therapy.

(SAE) were reported (74 drug related in 20 pts and 50 non-related in 30
pts). The most frequent Serious Adverse Drug Reactions (SADR) reported
were neutropenia and leukopenia (both: 6 events), anemia, diarrhea, and
nausea (3 events each).
Within the CUP 122 pts (54%) discontinued trifluridine/tipiracil treatment due to progression (75 pts), adverse events (21 pts), death (16 pts)
and not specified (16 pts). Interestingly, 12 mCRC pts with ECOG PS≥2
were treated with up to 3 trifluridine/tipiracil cycles and only 3 treatment
discontinuations due to adverse events were reported.
Conclusions: The pts and safety profile of trifluridine/tipiracil (Lonsurf®)
in this program was similar to the pivotal trial RECOURSE with the exemption of the differential ECOG PS of the pts and the more frequent
prior use of regorafenib.

This study was supported by Sanofi-Aventis GmbH.

Time to grade ≥3 adverse events in pts receiving trifluridine/
tipiracil (TAS-102)

Disclosure: Meinolf Karthaus: Financing of Scientific Research: Sanofi
Volker Heinemann: Advisory Role: Merck KgaA, Roche AG, Amgen, Sanofi, Lilly,
SIRTEX, Böhringer Ingelheim, Baxalta, Taiho, Merrimack; Financing of Scientific
Research: Merck KgaA, Roche AG, Amgen, Sanofi, SIRTEX, Baxalta; Other
Financial Relationships: Merck KgaA, Roche AG, Amgen, Sanofi, Lilly, SIRTEX,
Böhringer Ingelheim, Baxalta, Taiho, Merrimack
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First real world oncology experiences with trifluridine/tipiracil
(Lonsurf®) in Germany: results from the Compassionate-Use
Program (CUP) for patients (pts) with metastatic Colorectal
Cancer (mCRC)
Kasper S.1, Kisro J.2, Fuchs M.3, Müller C.4, Schulz-Abelius A.5, Rafiyan R.6,
Stein A.7
West German Cancer Center, University Hospital Essen, Department of Medical
Oncology, Essen, Germany, 2Oncological Group Praxis, Lübeck, Germany,
3
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Introduction: Colorectal cancer is the third most common cancer after
breast and prostate cancer in Germany. Trifluridine/tipiracil (Lonsurf®),
a novel oral anti-tumor agent composed of an anti-neoplastic thymidine-based nucleoside analogue, trifluridine, and the thymidine phosphorylase inhibitor, tipiracil hydrochloride, represents a promising treatment
option for advanced mCRC pts who are refractory or intolerant to standard chemotherapies.
Methods: The compassionate-use program (CUP) made trifluridine/tipiracil available for mCRC pts before the regular market access in Germany. It lasted from January 12 to August 14, 2016 accompanied by a questionnaire about baseline characteristics, treatment eligibility of mCRC pts
and pharmacovigilance as well as follow-up therapy.
Results: In Germany 226 mCRC pts were included into the CUP. Pts characteristics (mean age: 63.15 years) were similar to the pivotal phase-III
trial RECOURSE except of ECOG performance status (incl. 22 mCRC
with ECOG PS ≥ 2; 9.7% of the pts population within the CUP vs. 0%
in RECOURSE) and the prior use of regorafenib (33.6% vs. 18% in RECOURSE). Due to the greater mean body surface area mean daily trifluridine/tipiracil dose was with 130 mg higher than in the RECOURSE trial
(120 mg dose per day). All pts were treated with an average of 2.5 trifluridine/tipiracil cycles within the CUP and 46% of mCRC pts were further
treated with trifluridine/tipiracil following this program. During CUP in
Germany for 101 pts (45%) 253 adverse events were documented (135
drug related and 115 non-related). In total 124 Serious Adverse events
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Introduction: The phase 3 RECOURSE showed that treatment with trifluridine/tipiracil in patients (pts) with refractory metastatic colorectal
cancer was associated with significantly improved survival versus placebo
(7.1 versus 5.3 months, respectively; HR for death 0.68, 95% CI 0.58–0.81,
p < 0.001), with few serious adverse events. Trifluridine/tipiracil is administered in 4-week cycles comprising 2 weeks with 5 days at 35 mg/m2 bid
followed by 2 rest days, and then a 2-week rest period. Exploration of timing for AEs, particularly within the first cycle of treatment, is important
for pt monitoring in the outpatient setting.
Methods: We performed a post hoc analysis of the RECOURSE safety
population (533 trifluridine/tipiracil; 265 placebo) to explore timing of
hematological and nonhematological AEs.
Results: Grade ≥3 adverse events (AEs) were more frequent with trifluridine/tipiracil than placebo for both hematological AEs (38% vs 0% neutropenia; 4% vs 0% febrile neutropenia; 18% vs 3% anemia; and 5% vs
< 1% thrombocytopenia) and nonhematological AEs (2% vs 1% nausea;
2% vs < 1% vomiting; and 3% vs < 1% diarrhea). The median time to nadir in cycle 1 for hematological events was 28 days (17–31) for grade ≥3
neutropenia, 22 days (9–39) for grade ≥3 anemia, and 18 days (9–33) for
grade ≥3 thrombocytopenia; similar values were obtained in subsequent
cycles. The median days to nadir over the whole treatment duration (all
cycles) were for neutropenia 63 (range: 17–446), for anemia 69 (9–442),
thrombocytopenia 92 (9–388), diarrhea 38 (14–74), nausea 36 (2–167),
vomiting 35 (12–36). The values at nadir were 0.60 × 109 neutrophils/L,
7.3 × 109 g/L hemoglobin, and 43 × 109 platelets/L.
Conclusions: Hematological and nonhematological AEs with trifluridine/tipiracil appear to be most intense towards the end of treatment cycles, which is reassuring for its use in the outpatient setting.
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Remark: This abstract was previously presented at the 2017 ASCO-GI
symposium. All rights reserved.
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An expanded access program of osimertinib (Tagrisso) in
patients with advanced non-small cell lung cancer: data
report from Germany
Stratmann J.A. , Hornetz S. , Griesinger F. , Wolf J. , Christoph D.C. ,
Sackmann S.5, Spengler W.6, Bischoff H.7, Schäfer M.8, Alt J.9, Müller A.10,
Laack E.11, Kimmich M.12, Sebastian M.1
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Randomised Phase III study of osimertinib vs platinumpemetrexed for EGFR T790M-positive advanced NSCLC
(AURA3)
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Introduction: The exon 20 - EGFR pT790M (T790M) mutation mediates
acquired resistance to early generation EGFR targeting TKIs in about 60%
of all cases. Osimertinib (AZD9291), a third generation irreversible mutant-selective inhibitor of EGFR kinase activity was clinically evaluated
in the AURA trial program, where it showed high clinical activity and a
favorable toxicity profile. We provide the clinical data of the German expanded access program (EAP) that further characterizes the efficacy and
safety of osimertinib in a heterogeneous and unselected patient population outside clinical trials.
Methods: We performed a retrospective data analysis on patients that
were included into the osimertinib EAP. Of 81 patients that were included
into the german EAP, 51 patients (62.9%) with sufficient case report form
data were available for efficacy and safety analysis. Registered patients who
did not start treatment with osimertinib were removed from this analysis.
Results: Overall response rate was 80.0% with 2 patients (3.9%) reaching a
complete remission and 37 patients (72.5%) having a partial remission as
a best tumor response. Disease control rate was 95.9% (8 patients with stable disease) and only 2 patients suffered from progressive disease. Disease
control rate did not correlate with clinical characteristics and was independent of number as well as type of the previous therapy line(s). Estimated progression free survival was 10.1 months (95% CI, 9.2–11.0 months).
Osimertinib showed a favorable toxicity profile with no dose reductions
in our observation period. Repeat tissue biopsy of three patients in our cohort which suffered from local disease progression after one month each
revealed MET amplification in two patients and co-occurrence of MET
amplification and C797S point mutation in one patient.
Conclusion: We confirm the efficacy of osimertinib with a high response
rate among all subgroups, including patients with low performance status and multiple prior therapy lines that were underrepresented in the
AURA3 trial. There were no dose reductions and no withdrawal due to
safety issues in our cohort, indicating a favorable toxicity profile of osimertinib. MET amplification might be a good candidate for mediating innate
resistance to osimertinib after first line EGFR targeting TKIs. Access of
patients to sequential molecular testing is crucial for prolonging survival
and preserve quality of life.

Background: Osimertinib is a potent, irreversible, CNS active, EGFR
TKI selective for sensitising (EGFRm) and T790M resistance mutations.
AURA3 is a Phase III, open-label, randomised study assessing efficacy
and safety of Osimertinib vs cis-/carboplatin plus pemetrexed in pts with
EGFR T790M-pos. advanced NSCLC, progressing on 1st line EGFR-TKI
therapy.
Methods: Eligible pts were ≥18 years with EGFRm, radiological disease progression following 1st line EGFR-TKI and centrally confirmed
T790M-pos. from a tissue biopsy after disease progression. Asymptomatic, stable CNS metastases were allowed. Pts were randomised 2:1 to Osimertinib 80 mg orally, once daily or platinum-pemetrexed (pemetrexed 500
mg/m[2] plus either cisplatin 75 mg/m[2] or carboplatin AUC5) every 3
weeks for up to 6 cycles; pemetrexed could be continued as maintenance
treatment. Primary endpoint was PFS by investigator assessment according to RECIST v1.1; sensitivity analysis was by BICR.
Results: 1036 pts (29 from Germany) were consented and centrally
screened to randomize 419 pts (15 from Germany) to treatment (Osimertinib, n = 279; platinum-pemetrexed, n = 140). Baseline characteristics
were balanced: female 64%, Asian 65%, never smoker 68%, CNS metastases 34%, exon 19 deletion 66%. Osimertinib significantly improved
PFS compared with platinum-pemetrexed: HR 0.30; 95% CI: 0.23, 0.41;
p < 0.001 (median 10.1 mths. vs 4.4 mths.). The result was consistent with
PFS analysis by BICR: HR 0.28; 95% CI: 0.20, 0.38; p < 0.001 (11.0 mths.
vs 4.2 mths.). ORR was significantly improved with Osimertinib (71%)
vs platinum-pemetrexed (31%); odds ratio 5.39 (95% CI: 3.47, 8.48;
p < 0.001). Median DoR was 9.7 mths. (95% CI 8.3, 11.6) with Osimertinib and 4.1 mths. (95% CI 3.0, 5.6) with platinum-pemetrexed. Grade
≥3 causally-related AEs as assessed by the investigator were reported in
6% of pts (n = 16) treated with Osimertinib and 34% (n = 46) treated with
platinum-pemetrexed. Most common causally-related AEs in the Osimertinib group: diarrhoea (29% [grade ≥3,1%]), rash (28% [< 1%]); in the
platinum-pemetrexed group: nausea (47% [3%]), decreased appetite (32%
[3%]).
Conclusion: In pts with EGFR T790M-positive advanced NSCLC following progression on EGFR-TKI treatment, Osimertinib demonstrated
a superior clinically-meaningful efficacy over platinum-pemetrexed, with
a 70% reduction in the risk of disease progression, and well-characterised
safety profile, establishing the new standard of care for these patients.
Disclosure: No conflict of interest disclosed.
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Erlotinib plus ramucirumab (RAM) as first-line treatment of
metastatic non-small cell lung cancer (NSCLC) with epidermal
growth factor receptor (EGFR) mutation: phase 1B safety
results and Phase 3 design of the ongoing Phase 1B/3 study
RELAY
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Introduction: RAM is an antiangiogenic human IgG1 monoclonal antibody that targets the extracellular domain of vascular endothelial growth
factor receptor 2. In the Phase 3 REVEL trial, second-line treatment with
RAM plus docetaxel improved overall survival (OS), progression-free survival (PFS), overall response rate (ORR), and disease control rate (DCR)
of patients with metastatic NSCLC. Erlotinib is regarded as standard of
care in the first-line treatment of NSCLC harboring an EGFR mutation.
The Phase 1B/3 study RELAY (NCT02411448) evaluates the addition of
RAM to first line erlotinib in this patient population.
Methods: In the Phase 1B part, eligible patients (previously untreated
Stage IV NSCLC, activating EGFR mutation, ECOG PS 0–1) received 10
mg/kg RAM intravenously every 2 weeks (Q2W) + 150 mg erlotinib orally
once daily. Dose-limiting toxicities (DLTs) were assessed after 4 weeks of
treatment. Treatment continues until disease progression, unacceptable
toxicity, or other withdrawal criteria. This regimen was maintained for the
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ongoing randomized Phase 3 part, where approximately 450 patients are
being randomized (1:1 ratio) to receive erlotinib + either RAM or placebo.
The primary endpoint of the Phase 3 part is PFS, secondary endpoints
include OS, ORR, duration of response, safety, and quality of life. Three
interim analyses are planned to evaluate safety, futility, and efficacy, respectively.
Results: In the Phase 1B part, 14 patients started treatment with RAM +
erlotinib, 7 from the EU/US and 7 from Japan ([JP). Of these, 12 patients
(6 EU/US, 6 JP) were evaluable for DLT. There was 1 DLT (Grade [G]3
alanine aminotransferase [ALAT] increased) in the JP cohort. There was
no DLT in the EU/US cohort. During the DLT assessment period, 5 of all
14 patients treated had 6 (G3 treatment-emergent adverse events (AEs).
There were no serious and no G4–5 AEs. In the JP cohort (median age 73
years, 57% ECOG PS 1, 29% smoking history), 4 patients had 5 G3 AEs
(ALAT increased, hypertension [N = 2], dermatitis acneiform, diarrhea).
In the EU cohort (median age 71 years, 86% ECOG PS 1, 14% smoking
history), 1 patient had G3 rash.
Conclusions: Safety results of the RELAY Phase 1B part were consistent
with previous studies on antiangiogenic/erlotinib combinations in this
patient population. No unexpected toxicities were identified during the
DLT assessment period. Enrollment into Phase 3 is ongoing, maintaining
the RAM dose of 10 mg/kg Q2W.
Disclosure: Helge Bischoff: Financing of Scientific Research: Astra Zeneca,
Boehringer Ingelheim, BMS, Lilly, MSD, Otsuka, Roche
Martin Reck: Advisory Role: Roche, Lilly, MSD, Merck, Astra Zeneca, BMS,
Celgene, Novartis, Pfizer; Financing of Scientific Research: Roche, Lilly, MSD,
Merck, Astra Zeneca, BMS, Celgene, Novartis, Pfizer
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First-line afatinib in patients with EGFR mutation-positive
(EGFRm+) non-small-cell lung cancer (NSCLC): analysis of
long-term responders (LTRs) in the LUX-Lung 3, 6 and 7 trials

Tab. 1. Treatment duration, median follow-up and ORR

LTRs
LL3 (n = 24) LL6 (n = 23) LL7 (n = 19)
Median follow-up for OS,
64.6
57.0
42.1
months
Median duration of tx,
50.0
55.8
41.6
months (range)
(41–73)
(37–68)
(37–50)
ORR (CR+PR), n (%)
17 (71)
13 (78)
17 (89)
CR, n (%)
1 (4)
3 (13)
1 (5)
PR, n (%)
16 (67)
15 (65)
16 (84)
SD, n (%)
5 (21)
2 (9)
2 (11)
NN, n (%)
2 (8)
3 (13)
Tx = treatment; CR = complete response; PR = partial response,
SD = stable disease; NN = not-PR/not-SD
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Introduction: In patients with EGFRm+ NSCLC, first-line afatinib significantly improved progression-free survival (PFS) and objective response
rate (ORR) versus platinum-doublet chemotherapy in the LUX-Lung (LL)
3 and 6 studies, and PFS, time-to-treatment failure (TTF) and ORR versus
gefitinib in the LL7 study. Here we present post-hoc analyses of afatinib
LTRs (treated for ≥3 years) in LL3/6/7.
Methods: This analysis included treatment-naïve patients with stage IIIb/
IV EGFRm+ NSCLC who were randomised to receive 40mg/day afatinib
and who remained on treatment for ≥3 years in LL3/6/7; these patients
were defined as LTRs.
Results: In LL3/6/7, there were 24/229 (10%), 23/239 (10%) and 19/160
(12%) afatinib-treated LTRs, respectively; 6, 9 and 14 of these LTRs remained on treatment at time of analysis. In LL7, 4% of gefitinib-treated
patients were LTRs. Baseline characteristics were similar to the overall study populations, except for a greater proportion of women (LL3/6
only: 92/78% versus 64% in the overall population) and Del19+ patients
(LL3/6/7: 63–79% versus 49–58% overall) among LTRs; in LL3/6, 2 LTRs
(4%) had uncommon EGFR mutations. Treatment duration, median follow-up and ORR are shown in the table. Median overall survival (OS)
could not be estimated due to few deaths. In LL3/6/7, median OS follow-up time was 64.6/57.0/42.1 months. ORRs ranged from 71% in LL3 to
89% in LL7. Frequency and duration of subsequent treatments were similar to the overall study populations. The frequency of afatinib dose reductions due to treatment-related AEs was consistent with the overall datasets; final afatinib doses of 20/30/40/50mg were observed in 50/25/21/4%
of patients in LL3, 13/22/61/4% in LL6, and 32/21/47/0% in LL7.
Conclusions: In LL3/6/7, 10–12% of afatinib-treated patients were LTRs,
with greater proportions of women (LL3/6 only) and Del19+ NSCLC observed among these patients. Afatinib was well tolerated among LTRs.
Long-term treatment was independent of tolerability-guided dose adjustment or presence of brain metastases at time of enrolment, and had no
detrimental impact on subsequent treatment.
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Treatment and prognosis of ALK+ NSCLC in the routine clinical
setting: a single-center experience
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Introduction: Since the initial report of ALK rearrangements in approximately 5% of NSCLC cases in 2007, several ALK tyrosine kinase inhibitors
(TKI) have been gradually adopted in patient care after demonstrating
superior response rates, longer progression-free survival intervals and
better tolerability compared with first- and second-line chemotherapy.
A detailed analysis of the complex, evolving landscape regarding ALK+
NSCLC treatment could pave the way for more efficient therapeutic strategies.
Methods: In this retrospective study we analyzed the clinical presentation,
treatment sequences and outcome of patients with metastatic ALK+ adenocarcinoma of the lung treated in the Thoraxklinik Heidelberg during
the past 10 years. ALK positivity was determined by immunohistochemistry and either fluorescence in-situ hybridisation or next-generation sequencing.
Results: Clinical follow-up data were available for 88 patients with a mean
age of 56 years, a balanced sex distribution (50% men) and a predominantly light or negative smoking history (77% with ≤10 pack-years).
Seventy-two patients were primarily diagnosed with stage IV NSCLC,
while 16 cases had secondary dissemination after definitive locoregional treatment. A median number of 2 (range 1–7) lines of systemic treatment, including at least one TKI line with crizotinib, ceritinib, alectinib or
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brigatinib in 78/88 cases, were administered for metastatic disease, complemented by radiotherapy in 48/88 and by surgery in 12/88 patients. The
brain was the most frequently irradiated site (56%), followed by skeletal
sites (26%) and the thorax (11%). Median overall survival was 53 (95% CI
42–64) months. A younger patient age at diagnosis and a better baseline
ECOG performance status were associated with a longer overall survival (p = 0.025 and p < 0.001 respectively). In contrast, the total number of
systemic treatment lines and the number of treatment lines with additional local treatment had no prognostic value.
Conclusions: The availability of several TKIs for ALK+ NSCLC has facilitated survival times far exceeding those of wild type cases. The majority
of patients need complementary local therapies, mostly brain irradiation.
Tackling of TKI resistance and more efficient brain management will be
important for further improvements in patient outcome.
Disclosure: Petros Christopoulos: No conflict of interest disclosed.
Michael Thomas: Advisory Role: Novartis, Lilly, BMS, MSD, Roche, Celgene;
Financing of Scientific Research: Novartis, Lilly, BMS, MSD, Roche, Celgene
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KIF5B-MET fusion genes are novel targets in NSCLC and show
sensitivity to MET inhibition with crizotinib
Riedel R.1, Plenker D.2, Michels S.1, Nogova L.1, Abdulla D.1, Scheffler M.1,
Fischer R.1, Brandes V.1, Heukamp L.C.3,4, Scheel A.H.5, Büttner R.5, Sos M.L.2,
Wolf J.1
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Introduction: Activating alterations of the MET oncogene including
amplifications and exon 14 skipping mutations have been described as
oncogenic driver mutations in NSCLC and predict sensitivity to MET
inhibition. Recently, also MET fusion genes were postulated to be driver mutations in variant cancers, e.g. in paediatric glioblastoma. Furthermore, one case of a KIF5B-MET fusion gene throughout analyses of 513
lung adenocarcinoma samples has been described recently.
Methods: We analysed the tumour tissue of a 33 year old female with a
stage IV lung adenocarcinoma and progression after first-line chemotherapy using a hybrid capture-based NGS platform (NEOplus, NEO
New Oncology AG, Cologne, Germany). The gene assay covers genomic
alterations of 94 genes including fusion events. Initial molecular testing
revealed no mutation in any of the known clinically relevant driver mutations as EGFR, ROS1, ALK or BRAF.
Results: The molecular testing revealed a KIF5B-MET fusion. After initial diagnosis of the lung adenocarcinoma in February 2016 the patient
was initially treated with carboplatin, pemetrexed and bevacicumab and
showed a partial response after four cycles of therapy. Therapy was continued with pemetrexed and bevacicumab as maintenance for six more
cycles.
Hereafter, in December 2016, the patient presented increasing cough,
weakness and dyspnoea on exertion. The CT scan showed progressive
disease of the primary tumour and lymphangiosis carcinomatosa of the
entire right lung, which was confirmed by PET/CT.
After diagnosis of the KIF5B-MET fusion we began off-label treatment
with the MET-Inhibitor crizotinib 250 mg bid on 30. December 2016.
Approximately two weeks after treatment initiation cough and dyspnoea
improved remarkably. A PET/CT on 30. January 2017 showed a major response with a decrease in tumour size and FDG-uptake. The next PET/CT
confirmed the response. The treatment is recently continued with minimal side effects and ongoing clinical benefit.
Conclusion: Our data suggest that MET fusions such as KIF5B-MET are
new targets in NSCLC and predict sensitivity to MET inhibitors such as
crizotinib. This underlines the importance of comprehensive molecular
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testing of lung cancer patients and further investigation of MET inhibitors
in clinical trials.
Disclosure: No conflict of interest disclosed.
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Genetic heterogeneity of KRAS-mutated NSCLC leads
to different responses to first-line platinum-based
chemotherapy
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Background: KRAS mutations are the most common oncogenic driver mutations in non-small cell lung cancer (NSCLC). There is growing
evidence of genetic heterogeneity in KRAS-mutated patients regarding
both KRAS mutation subtypes and co-occurring aberrations. We set out
this study to retrospectively analyse the impact of genetic heterogeneity
of KRAS-mutated NSCLC patients on the response outcome of patients
treated first-line with platinum-based chemotherapy.
Methods: We looked for stage IV NSCLC patients participating in clinical trials in which response to first-line chemotherapy was assessed using
the Response Evaluation Criteria in Solid Tumors (RECIST). We further
focused on platinum-based chemotherapy as standard first-line treatment. Mutation analyses were conducted within the molecular screening
initiative of the Network Genomic Medicine (NGM) Lung Cancer using
next-generation sequencing (NGS) in all and fluorescence in-situ hybridization (FISH) in a subset of the patients.
Results: We identified 68 patients with stage IV with first-line platinum-based chemotherapy and RECIST-based outcome. Among the different KRAS subtypes without additional mutations, G12C and Q61X
tended to respond more frequently to first-line chemotherapy, but due to
the subsetting into smaller cohorts, this did not reach statistical significance (p = 0.218). The additional presence of a TP53 mutation without
other aberrations led to a significant drop of responses among all subtypes
(p = 0.026, odds-ratio 9.33). If other mutations were present beside the
KRAS mutation, responses were heterogeneous. No responses could be
detected among different subtypes with co-occurring DDR2, ALK, NRAS
mutations or ERBB2 amplification.
Conclusion: Genetic heterogeneity of KRAS-mutated NSCLC patients
might be partly responsible for the heterogeneous responses to first-line
chemotherapy. Further work to validate these findings is ongoing.
Disclosure: Matthias Scheffler: Advisory Role: Novartis, Boehringer Ingelheim,
BMS
Jürgen Wolf: Advisory Role: AstraZeneca, BMS, Boehringer-Ingelheim, MSD, Clovis, Novartis, Pfizer, Roche; Financing of Scientific Research: AstraZeneca, BMS,
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Regulation of BMP5 expression in non-small-cell lung
carcinoma
Taeger M., Jörke C., Spies-Weißhart B., Hochhaus A., Clement J.H.
Universitätsklinikum Jena, Hämatologie und Internistische Onkologie, Jena,
Germany

Introduction: Bone morphogenetic proteins (BMPs) are part of the
TGF-β superfamily. BMPs play an important role in various cellular processes, such as differentiation and apoptosis. They are involved in tumor
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development and a change in BMP transcription or protein biosynthesis
accelerates tumor progression. Previous investigations revealed hypermethylation of the 3’-part of BMP5 exon 1 in lung tumor tissue compared
to paired tumor free resection margins. Aim of this study is to elucidate
the regulatory role of BMP5 exon 1 in lung carcinoma.
Methods: The lung carcinoma cell lines A549 and 103H were cultivated
in DMEM (A549) and RPMI 1640(103H) with 10% FCS (fetal calf serum) at 37°C/5% CO2. The 291bp 3’-part of BMP5 exon 1 was cloned into
the pGL3 promoter vector (Promega) and co-transfected with pGL4.79
renilla vector by nucleofection (Amaxa-Lonza). After 24h the Dual-Glo
Luciferase Assay (Promega) was performed to measure the activity of the
luciferases via CLARIOstar microplate reader (BMG Labtech). Side-directed Mutagenesis (NEB) was used to create distinct parts of this 291
bp region. Constructs were transfected and the activity of the firefly and
renilla luciferase was measured. Quantitative PCR was used to assess the
expression of BMP5 and PEA3. RNA interference was utilized to study
the influence of the transcription factor PEA3 on the expression of BMP5.
Results: The 3’-part of BMP5 exon1 contains 2 regions with CpG sites as
well as a putative PEA3 binding site and GATA1 binding sites. Luciferase
reporter assays revealed that the investigated part of BMP5 exon 1 reduced
the firefly luciferase activity to 31.8% ± 9.6%. In order to dissect the distinct contribution of the CpG sites and transcription factor binding sites
4 fragments were generated by site-directed mutagenesis. The deletion of
the CpG-sites caused a partial restoration of luciferase activity indicating
a repressing role of these DNA domains. In contrast, elimination of the
PEA3 binding site even reduced the luciferase activity to 13% ± 4.6%. In
order to confirm the role of PEA3 on BMP5 expression PEA3 knock down
experiments were conducted. A reduction of PEA3 mRNA levels to 25%
compared to control could be achieved which in consequence caused a
more than 50% reduction of the BMP5 mRNA level in 103H cells.
Conclusions: We could show that the interplay of repressing and activating factors is responsible for the expression of BMP5 in lung carcinoma.
Disclosure: No conflict of interest disclosed.
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LuCa-BiO, a lung-cancer bioregistry study – «real world»
clinical lung cancer data integrating clinical parameters,
quality of life assessment and liquid biopsy biobanking
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Introduction: Recent advances in targeted therapies and immune-oncological approaches have started to improve lung cancer outcome. Nevertheless, lung cancer is still one of the leading causes of death worldwide,
and the growing number of newly diagnosed older patients are still not
well represented in most clinical trials. In order to determine «real world»
lung cancer data, large bioregistries with unbiased patient recruitment are
needed.
Methods: LuCa-BiO (ClinicalTrials.gov: NCT02613637) is a multicentre
registry that allocates personal patient-data to a trusted third party and
stores pseudonymized data for clinical variables as well as for liquid-biopsy biobank samples. Furthermore, clinical data are retrieved from the
German cancer registry, which is updated at the sites and data are regularly transmitted to the clinical data-center. Material from diagnostic specimens is available at the participating centers. Quality of life is assessed by
the EORTC QLC-C30 and EORTC QLQ-LC 13 questionnaires.
Results: The trial started in May 2014 with an exploratory set-up phase
with three clinical centers. Until March 2017, 536 patients were registered
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and 342 patients with available clinical data from the cancer registry were
entered into the analysis. Clinical data and quality of life data are available
for all patients, liquid biopsies for 84%. Median age at registration was
68 years (range, 32–90 years), 64% of the patients were male, 90% were
registered at initial diagnosis and 10% later on; 16% were small cell lung
cancers (SCLC) and 84% Non-SCLC with 57% adenocarcinoma and 31%
squamous-cell carcinoma. UICC staging at diagnosis was IA 20%, IB 15%,
IIA 9%, IIB 10%, IIIA 12%, IIIB 8% and IV 26%. In comparison to recent
pivotal clinical trials leading to the approval of immune checkpoint inhibitors in lung cancer, our registry shows a significant underrepresentation
of older and less fit patients in these trial cohorts. In our registry, only 38%
of patient were younger than 65 years, while 37% of patient were between
65 and 75 years and 25% older than 75 years, respectively. In accordance,
in the younger patient cohort 96% of patient had an ECOG of ≤1, whereas
this was only the case for 66% of patients older than 75 years.
Conclusions: The LuCa-BiO study data in lung cancer patients provides
«real world» patient data that more realistically reflects the overall lung
cancer population and clearly identifies patient groups underrepresented
in pivotal clinical trials
Disclosure: No conflict of interest disclosed.
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Cisplatin vs. carboplatin in routine treatment of advanced
non-small cell lung cancer – results from the prospective
German TLK cohort study
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Introduction: Lung cancer is the leading cause of cancer-related mortality
and the majority of patients are diagnosed with advanced or metastatic
disease. Despite advances in targeted therapies for selected patient subgroups, the majority of patients (~80%) are treated with platinum-based
doublet chemotherapies. The choice between the platinum agents cisplatin or carboplatin has been subject of a long debate. Here we present data
on the treatment of advanced non-small cell lung cancer (NSCLC) in routine practice. Such real-world data are of central importance to improve
the standard of care.
Methods: 107 sites in Germany recruited 1,239 patients with advanced
NSCLC at start of first-line therapy into the prospective German clinical cohort study TLK (Tumour Registry Lung Cancer) between February
2010 and December 2013. Details on choice of systemic treatment and
outcome were collected until January 2016. A longitudinal health-related quality of life (HRQOL) analysis using the questionnaires EORTC
QLQ-C30 and -LC13 was conducted every 2 months for a maximum period of 10 months.
Results: 46% of the patients received carboplatin- and 35% cisplatin-based doublet chemotherapy in first-line treatment. Patients receiving
cisplatin- were younger than patients receiving carboplatin-combinations
(median age at start of treatment 62 vs. 69 years), more often had a good
performance status (33% vs. 17% ECOG = 0) and less comorbidities (34%
vs. 56% Charlson Comorbidity Index ≥1). The main combination partner
was pemetrexed for cisplatin (33%) and paclitaxel for carboplatin (24%).
Median overall survival (OS) was 11.9 months (95% CI 10.2–13.8) for cisplatin-combinations and 12.2 months (95% CI 10.0–13.3) for carboplatin-combinations. The median time to deterioration of the global health
status was 6.8 months for cisplatin- and 6.4 months for carboplatin-combinations. Considerable deteriorations in the symptoms nausea, fatigue,
dyspnoea and pain were reported after 4–6 months, with no difference
between cisplatin and carboplatin.
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Conclusion: Numerous meta-analyses have been dedicated to finding the
optimal platinum agent for the first-line treatment of advanced NSCLC.
With our data from the prospective, population-based cohort study TLK,
we complement the results obtained from clinical trials. We show that
there is no considerable difference in outcome or HRQOL between cisplatin- and carboplatin-combinations in the treatment of advanced NSCLC
in routine care.
Disclosure: Ulla von Verschuer: No conflict of interest disclosed.
Norbert Marschner: Advisory Role: Roche Pharma AG; Financing of Scientific
Research: Vortrags-/Reisehonorare: Roche Pharma AG
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Establishing barcoding and target capturing for NGS based
ctDNA panel sequencing in NSCLC
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Introduction: Lung cancer is the leading cause of cancer-related death
worldwide. 85% of all lung cancers belong to the group of non-small cell
lung cancers (NSCLC). NSCLC-patients stages I-III are treated with surgery, chemotherapy and radiation. However, only a small proportion of
patients can be cured. Currently, there is no biomarker available to predict
therapy-response or relapse. Recent studies indicate that free-circulating
tumor DNA (ctDNA) harbors tumor specific mutations and could be used
as biomarker in cancer. However, when sequencing ctDNA, due to its low
abundance and high background of cell-derived DNA, it is necessary to
enable deep-sequencing, so that tumor-derived mutations with a low allele frequency (AF) can be detected. Our translational research project
aims to establish a validated diagnostic platform for sensitive sequencing
of ctDNA from blood plasma of NSCLC patients («liquid biopsy»).
Methods: Molecular barcodes are added to the ctDNA molecules before
library generation in order to identify ctDNA super-families corresponding to true-positive mutations. Moreover, we test a combination of molecular barcoding and target-capturing to enrich for ctDNA corresponding
to the target sequence.
Results: We are currently able to specifically detect mutations with an AF
of 1% using an Illumina MiSeq system. To further improve sensitivity, sequencing on an Illumina HiSeq system will be performed. Next, ctDNA
plasma samples from 20 patients with resectable NSCLC stages I-III will
be examined. We will query whether dynamic changes of mutant ctDNA
are predictive for progression-free and overall survival. Furthermore, we
will investigate if clonal evolution of the tumor tissue can be detected using ctDNA.
Conclusion: We expect that detection of mutant ctDNA by means of a
combined barcode and target capture based-NGS panel for NSCLC ctDNA samples can complement conventional diagnostic tissue genotyping,
will have prognostic and predictive impact, and will give novel insights
into cancer biology.
Disclosure: No conflict of interest disclosed.
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Evaluation of the CXCR4 chemokine receptor expression in
chemically induced lung tumors in mice
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Germany

therapeutic approach. In the present study, the expression of the CXCR4
as well as a possible beneficial effect of the non-peptide CXCR4 antagonist
AMD3100 were evaluated in a murine lung tumor model.
Methods: The tumor induction was performed in two transgenic mouse
lines, in Cxcr4-eGFP- and in Cxcl12-Cxcl12RFP/Cxcr4-eGFP-BAC-mice,
expressing eGFP under the promoter of CXCR4. Lung tumors were induced by a 4-week intraperitoneal application of the nicotine-derived
nitrosamine ketone (NNK) combined with a nasal instillation of lipopolysaccharides (LPS) for 17 weeks. The animals were then sacrificed and
the lungs were examined for the presence of non-small-cell and small-cell
lung tumors. Additionally, the expression of CXCR4, CXCL12, eGFP, Ki67, chromogranin A, somatostatin-receptor SSTR2, CD11b, CD31, CD34,
CD68 and Gr-1 within these tumors was evaluated by means of immunohistochemistry.
Results: All 19 NNK- plus LPS-treated mice developed numerous nonsmall-cell and small-cell lung tumors. A single small-cell lung tumor was
detected in one out of 12 mice solely treated with LPS. The 6 untreated
control mice were tumor-free. Small-cell lung tumor cells showed a significant expression of Ki-67, chromogranin A and CXCR4. In contrast,
in non-small-cell lung tumor tissues a tumor-specific CXCR4 expression
could not be proven, most probably due to the mostly still benign nature
of these tumors. However, a distinct CXCR4 expression could be demonstrated in infiltrating neutrophils, monocytes and macrophages. Although
the CXCL12-induced activation of the CXCR4 in the Cxcl12-Cxcl12RFP/
Cxcr4-eGFP-BAC-mice could be prevented by a 2-week treatment with
AMD3100, there was no overt influence on tumor proliferation, tumor
size and tumor vascularization.
Conclusions: Tumor induction with NNK and LPS represents a reliable
and stable experimental model that closely mimics lung tumor development in human. Although a tumor-specific CXCR4 expression could be
demonstrated in small-cell lung tumors, a clear-cut therapeutic effect of
AMD3100 could not be proven.
Disclosure: No conflict of interest disclosed.
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Dual inhibition of anti-VEGF and anti-PD-L1 displays
synergistic treatment effects in a small cell lung carcinoma
mouse model
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Small cell lung cancer represents the most aggressive pulmonary neoplasm and is often diagnosed at late stage with limited survival despite
combined chemotherapies. We used an autochtonus SCLC mouse model
to investigate the efficacy of combined anti-VEGF/anti-PD-L1 therapy.
We show that combined anti-VEGF/anti-PD-L1 targeted therapy synergistically improved treatment response compared to anti-PD-L1 and anti-VEGF monotherapy. Mice treated with anti-PD-L1 alone relapsed after
3 to 4 weeks of treatment associated with an exhausted T cell phenotype
characterized by an increase in tumor-associated PD1 and TIM3 expressing CD4 and CD8 T cells. This exhausted T cell phenotype upon PD-L1
treatment was abrogated by the addition of anti-VEGF targeted treatment.
Increased expression of PD-1 and TIM-3 was associated with elevation
of VEGFR1 on T cells indicating a VEGFR1 dependent upregulation of
PD1 and TIM-3. Our data strongly suggest potential synergistic effects
by combining anti-VEGF and anti-PD-L1 targeted treatment in patients
with SCLC.

Introduction: Lung cancer is one of the leading causes of tumor-related
death worldwide, and there is still a need for new treatment options. A
tumor-specific expression of the chemokine receptor CXCR4 has been
described for lung cancer and many other tumor entities and is suggested to be involved in tumor cell proliferation, tumor growth and tumor
vascularization. Thus, an inhibition of the CXCR4 might be a promising
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Time from first symptom onset to the final diagnosis of
multiple myeloma (MM) – possible risks and future solutions:
retrospective analysis and confirmatory prospective
evaluation
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Introduction: MM has seen major advances in the understanding and
management, including revised disease definitions and recognition of
early diagnosis-defining events. Early diagnosis and treatment of symptomatic patients (pts) have been revised via IMWG criteria (SLIM-CRAB).
In line, early recognition of symptomatic MM has been restated to remain
crucial. However, since MM often presents with unspecific symptoms, the
recognition may be challenging. Larger retro- or prospective analyses are
lacking and possible risks, leading to delayed diagnosis, remain undetermined. This project addresses this important aspect, aiming to optimize
MM-diagnosis and avoid CRAB-defining events.
Methods: We performed an initial retrospective analysis in 101 consecutive pts, analyzing medical reports, clinical records on duration and type
of the initial MM-related symptoms (bone pain, fatigue), possible risks
and MM-diagnosing physicians specialty. A prospective validation in 176
pts was complemented, using a previously developed and tested MM-specific questionnaire to gain extended information on pt-satisfaction, possible risks and solutions of delayed MM diagnosis.
Results: The median time from first symptoms to the final MM diagnosis was 4 months (ms; 0.5–120) and 6ms (0.5–60) in the retro- and prospective cohorts, with even 20% and 35% experiencing a delayed diagnosis of ≥12ms, respectively. Frequencies of MM-related pathologic bone
fractures, renal and infectious complications occurring before the MM
diagnosis, were 41%, 35% and 16%, respectively. Noteworthy, 61% of pts
were completely or rather satisfied with the diagnostic process, whereas
39% were less gratified and 58% believed that their disease could have
been diagnosed faster. Pts, who criticized the longer diagnosis latency vs.
those who did not, indeed experienced a substantial longer median time
interval from symptom onset to MM diagnosis of 9 vs. 3ms, respectively,
suggesting an association of pt satisfaction with speedier diagnosis and
the necessity to ensure this.
Conclusions: Considerable latency in diagnosis finding may occur in
MM pts suffering from unspecific symptoms. Longer time intervals from
first symptoms to the final MM diagnosis substantially affect pt satisfaction. In times of pt-centered care, this analysis will generate novel insights,
how earlier diagnosis is achieved. Our review of the literature in other
cancers than MM, potential risks and ongoing analyses will be presented
at the meeting.
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Background: Recent data suggested an increased rate of infections in patients with Multiple Myeloma (MM) possibly associated with the use of
novel drugs.
Aims: To determine the rate and the type of infections in MM patients
and to evaluate possible disease- or therapy-related risk-factors.
Methods: All patients with MM treated at our institution between 2003
and 2014 were included in this retrospective analysis after approval by
the institutional review board. Data on age, sex, diagnosis, comorbidities,
treatment modalities, and infectious complications were recorded. Each
type of therapy (e.g. high-dose therapy versus conventional therapy) defined a patient-case and infections were recorded per case. To determine
risk-factors, generalized estimating equations comparing cases were used.
Results: Four-hundred seventy-nine patients (male: 272, 57%) accounted for 1690 cases (median number of cases per patient 3, range 1–15).
At presentation, median age was 62 (35–89) years, most patients had
advanced disease (Stage III according to Salmon-Durie classification in
364 patients, 76%) and an IgG-paraprotein (255 patients, 53%). Types of
therapy were as follows: 534 (32%) conventional long-term chemotherapy, 514 (30%) induction-type chemotherapy, 237 (14%) chemotherapy
for stem-cell mobilisation, 310 (18%) high-dose melphalan with stem-cell
transplantation and 95 (6%) supportive care only. One-hundred sixty-six
patients (35%) with 295 patient cases never experienced an infection including 25 cases with high-dose melphalan. The majority of patients experienced at least one episode of infection, altogether 773 infections in
627 patient cases (37% of all patient cases). Most (559, 72%) infections
were of bacterial origin including 156 cases with pneumonia (9% of all patient cases). Herpes zoster was noted in 37 patient cases. Relapse (OR 1.9,
95% CI 1.5–2.5, p < 0.001) and high-dose melphalan (OR 11.3, 95% CI
8.4–15.3, p < 0.001) were associated with a higher risk of infection whereas time of treatment (2003–2008 versus 2009–2014) or use of novel drugs
had no influence.
Conclusion: More than 60% of MM patients experience at least one
episode of infection. These infections are mostly of bacterial origin and
strongly associated with high-dose chemotherapy or relapse. Novel drugs
do not seem to influence the rate of infection. Despite the general improvement in the treatment of MM, no difference in the rate of infections
could be detected in recent years.
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Takeda,; Expert Testimony: Novartis; Other Financial Relationships: Celgene,
Janssen Cilag, Takeda
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Introduction: Today MM therapy has greatly improved due to various
«novel agents» (NA; e.g. PIs, IMiDs, mAbs, HDAC-, PD1/PD-L1-inhibitors). According to the literature analyses on the use of NA within MM
chemotherapy (CTx)-protocols have largely been performed in clinical
trials (CTs) and therefore reflect a minority of pts. The aim of our project
was the generation of real-world data on clinical MM practice. Substance
use was analyzed in view of treatment lines and evaluated for «MM-pathway conformity».
Methods: We performed a detailed analysis of 288 consecutive MM pts
treated at our center in 2014/15. Pt characteristics and CTx application
data were collected using electronic medical records (MeDoc), tumor
documentation (CaratPlus) and CTx-ordering-system (ChemoCompile).
Results: Pt characteristics were representative for tertiary centers with a
median age of 63 years (27–89), a m:f gender ratio of 58%:42% and advanced ISS (I:36%, II/III:64%). 33% of pts were enrolled in CTs and 88%
received 1st line therapy at our center. Basic data on therapy composition in 2014/15 is shown in Fig.1. Conventional CTx (cCTx) alone was
rare and declined with increase in therapy lines. 217 pts were treated with
bortezomib (BOR) in 1st line, 81 of 108 reinduced pts received BOR in
2nd or 3rd line. IMiD 2. and 3. line treatment was common and PI-combination substantially increased over time. 164 pts received maintenance,
predominantly with lenalidomide (LEN).

ly used for maintenance and in outpt-regimens. BOR-reinduction was
common; representing a literature-validated treatment option and reflecting the high amount of BOR-based protocols (e.g.in «Das Blaue Buch»,
Springer, 2016). In analogy to our prior analysis (Engelhardt et al. DMW
2017) we are currently assessing the percentage of pts discussed in our
MM tumorboard, the evidence level of therapeutic interventions, PFS and
OS and review of the literature of prior and our real-world data. These
results will be shown at the meeting.
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Celgene GmbH
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Introduction: Retrospective evaluation of all patients with multiple myeloma (MM) who were diagnosed and treated in an oncology group practice in Germany 1995–2016.
Methods: All relevant data were extracted from patient files into a database and analysed statistically using SPSS.
Results: 402 patients with a median age of 68 (27–92) were analysed. 56%
were male, 44% female. 43% were symptomatic at diagnosis. Age adjusted
Charlson Comorbidity Index (CCI) was distributed as follows: CCI 2–3:
20%, CCI 4: 21%, CCI 5: 32%, CCI 6–13: 28%. ECOG score was 0–1 in
80% and 2–4 in 20%. Stage distribution according to Durie and Salmon
was: Stage I: 39%, II: 13%, III: 48%. 82% of all patients needed therapy.
Therapy included high-dose melphalan with autologous stem cell support
in 21%. Patients received a median of 3 therapy lines (1–15). Therapy
lines most frequently applied were: lenalidomide+dexamethason (RD)
9%, melphalan/prednisone (MP) 9%, thalidomide 8%, melphalan (highdose) 6% and bortezomib+dexamethason (VD) 5%. Drugs used in the
order of frequency were: melphalan 21%, bortezomib 19%, thalidomide
15%, lenalidomide 15% and cyclophosphamide 13%. 81% of the patients
received treatment with new drugs (thalidomide, lenalidomide, pomalidomide, bortezomib, carfilzomib, panobinostat, elotuzumab, daratumumab). Overall survival (OS) of the whole cohort was 5.6 years (0.1–31.0).
Median OS according to stage was: I: 9.4 years (1.3–31.0), II: 4.8 years
(0.4–16.5+), III: 4.3 years (0.1–28.4). Patients who had received treatment
with new drugs had a significant longer OS compared to patients who
never received new drugs (6.1 years (0.1–31.0) versus 3.2 years (0.4–15.9))
(p < .001). 59% of patients diagnosed before 2005 received new drugs
compared to 96% of patients diagnosed after 2005. Multivariate analysis
revealed as independent prognostic factors age, stage, treatment with new
drugs, CCI and symptomatic disease at diagnosis.
Conclusion: OS of patients with multiple myeloma who received new
drugs has improved in routine care during the last 20 years. OS in routine
care is comparable to treatment results achieved in randomized controlled
trials.
Disclosure: No conflict of interest disclosed.

Fig. 1. CTx Application 2014/15.

Conclusion: Our analyses demonstrate that NA combinations are used
predominantly today, whereas cCTx alone is substantially declining.
While BOR plays an important role in induction, LEN was subsequent-
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Introduction: Following current guidelines, high-dose chemotherapy
(HD-CT) with autologous peripheral blood stem cell transplantation (PBSCT) is recommended for treatment of younger patients (pts) or physically fit elderly with symptomatic multiple myeloma (MM). Data collected
in clinical registries provide insight into treatment reality of pts treated
outside of clinical trials.
Methods: The open, prospective, clinical registry on lymphoid neoplasms
(ClinicalTrial.gov NCT00889798) documents treatment of pts with lymphoid B-cell neoplasms by German office-based haematologists. Pts are
followed for 5 years (yrs). Data regarding pts characteristics, comorbidities, systemic treatments and outcome are recorded. Between 2009 and
2011, a total of 509 pts with MM have been recruited by 84 study sites, of
which 490 were evaluable. Database lock for the results of the present final
analysis was August 31, 2016.
Results: Altogether, 27% (n = 131) of pts with MM underwent HD-CT
followed by PBSCT. Here, data of 81 pts recruited at start of 1-line are
presented.
Pts were median 60yrs old (range 31–73yrs, 32% older than 65yrs), 63%
male, 19% presented with ISS stage III, 55% with comorbidities (6% diabetes, 16% renal impairment, 6% with moderate or severe renal disease,
no polyneuropathy was documented). In contrast, pts not receiving PBSCT were older (n = 285, median 74yrs, range 42–92yrs) and 78% had
comorbidities.
96% of the pts received a bortezomib-containing induction regimen,
which was applied in 32% as the combination of bortezomib+doxorubicin+dexamethasone.
Overall response rate as assessed by the local site was 87%, with a (unconfirmed) complete remission rate of 26%.
With a median follow-up of 61 months (mth), median progression-free
survival (PFSREG) was 43mth (95%-CI 36–47mth). 5yrs overall survival
(OS) was 69% (95%-CI 57–79%), while median OS has not been reached.
57% of pts have yet received a 2-line therapy, mostly with an immunomodulatory drug regimen (38%), while 12% have died prior to 2-line
treatment. Overall, 19% of pts were documented until the full 5-year-follow-up, while 12% were lost to follow-up.
Conclusion: In routine practice in Germany 27% of pts with MM undergo a PBSCT. These are mainly younger pts with no or only moderate
comorbidities. Transplanted pts experience long progression-free and
overall survival. The favourable outcome in routine practice supports the
role of PBSCT in eligible pts with MM.
Disclosure: Wolfgang Knauf: Employment or Leadership Position: Ärztliche
Leitung Tumorregister Lymphatische Neoplasien (iOMEDICO); Advisory Role:
Mundipharma, Janssen-Cilag, Celgene, AMGEN, Novartis; Financing of Scientific
Research: Mundipharma, Janssen-Cilag, Celgene, AMGEN, Novartis, Takeda,
BMS; Expert Testimony: Mundipharma, Janssen-Cilag
Norbert Marschner: Employment or Leadership Position: iOMEDICO; Advisory
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Background: Granulocyte colony-stimulating factor (G-CSF) originators
such as filgrastim and lenograstim are widely used for peripheral blood
stem cell (PBSC) mobilization. In recent years, biosimilar agents for filgrastim have been approved for the same indication. In this retrospective
study we compared the mobilization efficiency of originator and biosimilar filgrastim in a homogenous group of multiple myeloma patients in
first-line therapy.
Study Design and Methods: Overall mobilization data of 205 patients
with multiple myeloma were included. Of these patients, 37% and 63%
were mobilized with originator (Neupogen®) or biosimilar filgrastim (Filgrastim Hexal®), respectively, at a dose of 5–10 µg/kg body weight (bw)
s.c. starting from day 5 after mobilization chemotherapy until completion
of PBSC collection.
Results: All but one patient reached the minimum collection goal of >2
×106 CD34+ cells/kg bw at a median of 1 (range 1–3) leukapheresis session. No statistically significant differences in CD34+ mobilization and
collection yields between the originator filgrastim (median 10.5 ×106
CD34+ cells/kg bw) and biosimilar filgrastim (median 9.9 × 106 CD34+
cells/kg bw) mobilized patients were observed.
Conclusion: Regarding the clinically relevant parameters of PBSC mobilization, this retrospective study did not detect any statistically significant
differences between originator and biosimilar filgrastim.
Disclosure: Lisenko Katharina: No conflict of interest disclosed.
Patrick Wuchter: Advisory Role: Sanofi-Aventis, Hexal AG; Financing of Scientific
Research: Sanofi-Aventis, Hexal AG
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Introduction: Myelodysplastic Syndromes (MDS) are predominantly age
related diseases. Molecular changes identified in aging healthy hematopoiesis often parallel the observations in MDS such as changes in epigenetic profiles or reduced regenerative capacity. Thus the pathogenesis of
MDS is suggestive of an accelerated extrapolation of changes in aging.
Beyond this, increasing evidence is suggesting that MDS hematopoiesis
is highly dependent on MDS stromal support. Therefore, we aimed to test
the hypothesis whether the emergence of MDS may be associated with a
continuity of transcriptomic changes in BM niche during aging.
Methods: We collected BM samples from n = 6 voluntary healthy young
adults (aged 24–25), n = 6 healthy old adults (66–79 years) and n = 6 patients with very low - intermediate risk MDS. BM mesenchymal stromal
cells (MSC) were in vitro expanded. Whole transcriptome RNA-sequencing on all samples was carried out using the TruSeq stranded total RNA
protocol.
Results: Between the groups healthy young and healthy old 245 differentially regulated genes were identified. Between healthy old and MDS 271
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genes were differentially regulated. With these parameters, a total of 26
genes showed a continuous and significant increase of expression from
healthy young over healthy old toward MDS. Among these were clusters
of membrane based cell adhesion molecules such as Laminin Subunit Alpha 2 (LAMA2) and others. Conversely, 7 genes showed a continuous significant decrease of expression e.g. Receptor Interacting Serine/Threonine
Kinase 4 (RIPK4), a kinase implicated in NFkappaB signaling. These findings were validated in an independent validation cohort of n = 57 samples. Clustering analysis interestingly revealed that MSCs from healthy
young donors were grouped in between MSC from healthy old donors
and MDS patients. Gene set enrichment analysis revealed that MDS MSCs
showed increased expression of genesets of chemokine receptor signaling
as well as genesets associated with extracellular matrix remodeling and
secreted factors.
Conclusion: We here present integrated transcriptomic data from bone
marrow stroma cells during the process of aging by which we could identify steady changes in gene-expression that were passed to the early stages of MDS. Such identified factors of the microenvironment in MDS are
accumulated in the context of extracellular matrix and cell adhesion and
might be promising candidates to further elucidate a BM stroma based
pathogenesis of MDS.
Disclosure: No conflict of interest disclosed.
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Introduction: Therapeutic options in patients with high-risk MDS,
CMML and sAML are limited and selective inhibition of Polo-like Kinase
(PLK)-1 seems to be a promising strategy.
Sparing PLK-2 and especially PLK-3 seems to be an important effort as
the PLK-1 inhibitor Volasertib shows an unselective inhibition of PLK-1/2 and -3 at commonly used higher concentration inducing severe hematopoietic side effects in clinical trials.
Interestingly, the cytotoxic effect of PLK-1 inhibition has been connected
to the induction of apoptosis. However, the role of PLK-1 in necroptosis
has not been analyzed yet.
Methods: Primary progenitor cells of a large cohort of MDS/CMML
and sAML patients (n = 102) were treated with different concentrations
(1nM-1000nM) of the PLK-1/-2/-3 inhibitor Volasertib in vitro. Induction
of cell death was measured via flow cytometry. Colony-forming capacity
was analyzed and life-cell imaging was performed to correlate proliferative capacity with treatment effects and analyze cell death mechanisms in
detail. Gene expression profiling was performed for PLK-1/-2 and -3 in
healthy and MDS progenitor cells.
Results: Nonselective inhibition of PLK-1/-2 and -3 by high-dose Volasertib effectively induced cell death in CD34+ stem/progenitor cells of patients with MDS/sAML and CMML. The broad cytotoxic effect was unrelated to known prognostic parameters and also affected healthy controls,
primarily reducing the colony-forming capacity. Importantly, treatment
with low-dose Volasertib (10 nM) induced cell death in malignant progenitors while largely sparing the healthy hematopoiesis. Gene expression
profiling showed a higher expression of PLK-3 in healthy bone marrow
cells compared to MDS samples. PLK-3 is largely unaffected by low-dose
treatment (IC50 56 nM) suggesting that PLK3 inhibition might be responsible for the adverse side effects occuring under high-dose treatment. Interestingly, RIPK3 expression was correlated with cell death induced by
PLK-1 inhibition in CMML-1/-2 patients. Life cell imaging further supported the notion that necroptosis takes part in Volasertib-induced cell
death.
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Conclusion: Our data show that low-dose Volasertib, predominantly inhibiting PLK-1 (IC50 0.87 nM), effectively induced cell death in MDS/
CMML/sAML progenitors while sparing the healthy hematopoiesis.
Life-cell imaging and intracellular flow cytometry showed that cell death
induced by PLK-1 inhibition is at least partly related to necroptosis in
CMML.
Disclosure: No conflict of interest disclosed.
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Influence of platelet count at diagnosis and during the course
of disease on prognosis in MDS patients
Barbulescu E.C., Kaivers J., Strupp C., Haas R., Germing U., Neukirchen J.
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Immunology, Duesseldorf, Germany

Introduction: Thrombocytopenia has an adverse effect on the prognosis
of MDS patients regarding overall survival as well as AML transformation
rates. Therefore, platelet count was incorporated into several prognostic
scoring systems.
Methods: We retrospectively evaluated platelet count at diagnosis and
during the follow up as well as transfusion dependency for platelets and
signs of bleeding of 339 patients included into the Düsseldorf MDS registry between Jan 2008 and Jun 2015 and correlated these results with the
outcome.
Results: The median age was 68 years (range: 23–87 years) and the median follow up 24 months (1–187 months). A thrombocytopenia <50.000/µl
at diagnosis was found in 106 patients (32%) and 26% (n = 89) developed
a thrombocytopenia <50.000/µl during the disease after a median of 4.5
months (0.3–69 months). In 75% it occurred within the first year after
diagnosis. These patients had with a median of 16 months a significant
shorter survival in comparison to those patients that developed a thrombocytopenia later (42 months, p = 0.02). We could not find a correlation
between dysmegakaryopoiesis and platelet count, but patients with dysplastic features of the megakaryocytes had a significant shorter survival
of 37 vs 98 months, respectively (p = 0.03). Transfusion dependency for
platelets was present in 36 patients (11%) at diagnosis and occurred in 98
(29%) during the follow up. Additional 145 patients received platelets occasionally. Signs of bleeding were present at diagnosis and during the disease in 24 (7%) and 86 (25%) patients, respectively. Signs of bleeding and
platelet count at diagnosis as well as transfusion dependency had a significant correlation (p = 0.002 and p = 0.04, respectively). Only 10 patients
died due to bleeding complications. We could confirm the influence of
thrombocytopenia on prognosis and found a clearly different OS regarding platelet count. Patients with platelets >100.000/µl had with 70 months
the longest survival, patients with thrombocytes of 50.000–100.000/µl had
an OS of 39 months and patients with platelets <50.000/µl had the shortest
survival of 30 months, respectively (p = 0.02).
Conclusion: We could confirm the importance of thrombocytopenia on
prognosis of MDS patients. Additionally, we could demonstrate that an
early occurrence of thrombocytopenia within one year after diagnosis is
associated with an inferior prognosis reflecting a more aggressive disease.
Disclosure: Elena Barbulescu: No conflict of interest disclosed.
Judith Neukirchen: Financing of Scientific Research: Speakers Honorary Janssen;
Other Financial Relationships: Travel support Celgene
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Introduction: 5-Azacitide (Aza) is a hypomethylating drug for treatment
of patients (pts) with higher risk (HR) myelodysplastic syndromes (MDS)
according to international prognostic scoring systems IPSS/IPSS-R. Because of the complex mode of action, treatment should be continued for
at least 6 cycles before evaluation of treatment response. Here, we present
the first results of a retrospective single-center analysis of 76 Aza-treated
HR-MDS pts who were followed by repeated molecular-cytogenetic analyses from peripheral blood (PB) to evaluate the cytogenetic response in
relation to hematologic and bone marrow (BM) response.
Methods: 76 MDS pts who received Aza therapy at the University Medicine of Goettingen between 2005–2015 were monitored by sequential Fluorescence-in-situ Hybridization (FISH) analyses on immunomagnetically
enriched CD34+ PB progenitor cells. CD34+PB-FISH was performed
every 1–2 cycles using the probes 1p36/1q25, CSF1R, EGR1/D5, D7/
CEP7, CEP8, MLL, TEL/AML1, RB1, IGH/BCL6, TP53, D20, CEP X/Y,
TET2. In total, 526 FISH- (range 2–26) and 236 conventional chromosome banding analyses (CBA, range 0–12) were performed.
Results: 76 pts (52 male, 24 female, median age 71.5 years (range 43–
86)) were available for evaluation with a median observation time of 8.4
months (range 1–75) and a median overall survival time of 15 months.
The median number of Aza cycles were 8 (range 1–44). WHO-subtypes
were: RCUD (n = 1), RARS (n = 2), RCMD (n = 10), RAEB-1 (n = 11),
RAEB-2 (n = 26), sec.AML (n = 22), CMML-1/2 (n = 3), unclassifiable
(n = 1). IPSS-risk groups were: intermediate-1 (n = 6), intermediate-2
(n = 35), high-risk (n = 35). IPSS-R-risk groups were: low-risk (n = 1),
intermediate-risk (n = 3), high-risk (n = 32), very-high-risk (n = 40).
60/76 (79%) pts showed an abnormal karyotype, 24/76 pts had a complex aberrant karyotype. In case of cytogenetic response, cyCR/PR was
by CD34+PB-FISH in 12% and 20%, respectively; by CBA, cyCR/PR was
detected in 16% and 5%, respectively. Karyotype evolution was detected in
29% of pts by CBA and in 17% by CD34+PB-FISH.
Conclusions: A molecular-cytogenetic monitoring from PB using
CD34+PB-FISH is a suitable and less invasive method to detect response
to therapy and beginning treatment failure in HR-MDS pts under Azacitidine.
Disclosure: Adrian Schweighöfer: No conflict of interest disclosed.
Friederike Braulke: Financing of Scientific Research: Celgene, Novartis; Expert
Testimony: Celgene, Novartis
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Elevated pre-treatment fetal hemoglobin is a predictor
of better outcome in MDS/AML patients receiving DNAhypomethylating treatment
Stomper J.1, Ihorst G.2, Sander P.N.1, Bogatyreva L.1,3, Becker H.1,
Wijermans P.W.4, Suciu S.5, Bissé E.6, Claus R.1,7, Lübbert M.1
Department of Hematology, Oncology, and Stem-Cell Transplantation, Faculty
of Medicine and Medical Center - University of Freiburg, Freiburg, Germany,
2
Clinical Trials Unit, Faculty of Medicine and Medical Center - University of
Freiburg, Freiburg, Germany, 3Institute for Medical Biometry and Statistics,
Faculty of Medicine and Medical Center - University of Freiburg, Freiburg,
Germany, 4Department of Hematology, Haga Hospital, The Hague, Netherlands,
5
EORTC Headquarters, Brussels, Belgium, 6Institute for Clinical Chemistry and
Laboratory Medicine, Faculty of Medicine and Medical Center - University of
Freiburg, Freiburg, Germany, 7Klinikum Augsburg, Augsburg, Germany
1

Introduction: While azanucleoside DNA-hypomethylating agents
(HMAs) are routinely used for the treatment of MDS/AML, only very few
outcome predictors have been established. Thus there is a highly unmet
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clinical need since it usually takes months of treatment until responses are
seen with these drugs. It is well established that expression of the ß-like
globin gene locus is HMA-sensitive in vitro. Fetal hemoglobin (HbF) expression is therefore under study as a potential biomarker for response of
MDS patients (pts) to azacitidine (Tan et al., Blood Cancer J. 2014; Press
et al., ASH 2015, abs. 960). A single study has described that elevated baseline HbF may be associated with longer overall survival (OS) of MDS pts
treated with best supportive care or chemotherapy (Reinhardt et al., Ann.
Hematology 1998). We now asked whether decitabine (DAC) treatment
may also regulate HbF, and whether pre-treatment HbF levels are associated with outcome following this HMA treatment.
Methods: We determined HbF expression in 16 MDS and 36 AML pts
receiving DAC (administered over 3 days, every 6 weeks), using an HPCL
assay optimized for detecting expression changes also in the low-level
range.
Results: Pre-treatment HbF levels were elevated above normal levels (i.e.
0–1.0% of total hemoglobin) to >1.0% of total hemoglobin in 7 of 16 MDS
pts (44%) and 12/36 AML pts (33%). With DAC treatment, HbF was induced from initially normal levels in 81% of the MDS pts (after a median of 2 courses of DAC, range 2–6), and in 54% of the AML pts (after
a median of 3 courses, range 2–11). Interestingly, elevated pre-treatment
HbF was associated with longer median OS: 26.6 vs. 8.6 months for MDS
(HR 8.56, 95% CI 1.74–42.49, p = 0.008, with accordingly longer progression-free and AML-free survival). For the AML pts, median OS was 10.0
vs. 2.9 months (HR 3.01, 95% CI 1.26–7.22, p = 0.014), and in a multivariate analysis considering patient age and serum LDH levels, the prognostic
value of elevated pre-treatment HbF was retained. In time-dependent Cox
models of OS, the prognostic value of treatment-induced HbF elevation
was inferior to that of pre-treatment HbF levels.
Conclusion: We provide first evidence for in vivo HbF induction by DAC
in MDS/AML, and demonstrate prognostic value of elevated pre-treatment HbF. These results warrant confirmation in prospective studies with
HMAs.
Disclosure: Julia Stomper: No conflict of interest disclosed.
Michael Lübbert: Expert Testimony: Janssen-Cilag; Other Financial Relationships:
Ratiopharm, Janssen-Cilag, Celgene
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Separase activity in myelodysplastic syndrome and secondary
acute myeloid leukemia correlates with disease malignancy
and transformation process
Ruppenthal S., Kleiner H., Nowak D., Nolte F., Hofmann W.-K., Fabarius A.,
Seifarth W.
Department of Hematology and Oncology, Mannheim Medical Center,
Heidelberg University, Mannheim, Germany

Introduction: Missegregation of chromosomes and resulting aneuploidy
leads to genetic instability. Separase is a key player for centrosome duplication and sister chromatid separation in mitotic anaphase. Aberrant
expression and altered separase activity have been associated with centrosome aberrations (CA), chromosomal missegregation and aneuploidy.
Thus, increased separase activity in a small subpopulation of tumor cells
may serve as a driver of tumor heterogeneity and clonal evolution in hematopoietic disorders. No data are currently available on separase activity in myelodysplastic syndromes (MDS) and secondary acute myeloid
leukemia (sAML). Therefore we set out to measure separase activity in
respective clinical samples and correlate the activity with CA and clinical
data in terms of disease malignancy and transformation process.
Methods: Mononuclear cells from bone marrow (BM) specimen of 67 patients (pts) were analyzed by fluorescence-activated cell sorting (FACS).
The number of separase-active cells and the intercellular separase activity
distribution (expressed as SAD) were calculated. 37 pts with MDS (median age 69, range 28–88), 9 pts with de novo AML (median age 57, range
25–82) and 8 pts with sAML (median age 70, range 45–80) were included.
FACS, karyotype, mutation analysis and centrosome staining were performed with samples from patients either at the time of initial diagnosis
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and/or during follow up. Pts treated at time point of sample collection
were excluded. 7 healthy donors (median age 65, range 24–86) served as
controls.
Results: A higher number of CA was found in sAML (12%) compared to
MDS (7%, p = 0.0441) and controls (4%, p < 0.0001). A moderate correlation (R2 = 0.56) between SAD and CA was found in 12 MDS pts. Karyotype aberrations were found in 30% of MDS and 38% of sAML patients.
Somatic mutations were found in 83% of MDS, 75% sAML and in 89% of
AML patients. No correlation was found between mean SAD and normal
karyotype vs. aberrant karyotype and SAD with no/favorable mutations
vs. unfavorable mutations. In four MDS pts we could observe an increasing SAD during transformation into sAML.
Conclusion: A significant higher number of CA and the increased separase activity in sAML as well as the rise of SAD value during disease progression reflect the dynamic and the increasing malignancy of the transformation process from MDS to sAML. Therefore, separase activity and
CA might be independent parameters to monitor disease transformation.
Disclosure: No conflict of interest disclosed.
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Establishing a comprehensive research platform including
biobanking structures for MDS and related myeloid disorders
in Switzerland
Bacher U.1, Wilk M.2, Rovo A.1, Stüssi G.3, Brodard J.1, Bohlius J.4,
Cantoni N.5, Rüfer A.6, Holbro A.7, Schmid M.8, Schmidt A.8, Mengis-Bay C.9,
Silzle T.10, Lehmann T.11, Kienle D.L.12, Blum S.13, Friess D.14, Benz R.15,
Bonadies N.1, Swiss MDS Study Group (SMSG)
Inselspital Bern, Universitätsklinik für Hämatologie, Bern, Switzerland,
Universitätsspital Zürich, Zentrum für Hämatologie und Onkologie, Zürich,
Switzerland, 3Instituto Oncologico della Svizzera Italiana Bellinzona, Bellinzona,
Switzerland, 4Universität Bern, Bern, Switzerland, 5Kantonsspital Aarau, Aarau,
Switzerland, 6Kantonsspital Luzern, Luzern, Switzerland, 7Universitätsspital
Basel, Basel, Switzerland, 8Stadtspital Triemli, Zürich, Switzerland, 9Hopital du
Valais, Wallis, Switzerland, 10Kantonsspital St.Gallen, St. Gallen, Switzerland,
11
Zentrum für Labormedizin St. Gallen, St. Gallen, Switzerland, 12Kantonsspital
Graubünden, Chur, Switzerland, 13Universitätsspital Genf, Genf, Switzerland,
14
Spital Olten, Olten, Switzerland, 15Spital Thurgau AG, Thurgau, Switzerland
1
2

Introduction: Due to demographic change, with ageing population, myelodysplastic syndromes (MDS) and related disorders become increasingly
important. Due to the rarity and heterogeneity of these entities, and the
necessity to collect longitudinal data, we started a cooperative research
platform to integrate and catalyse research projects in Switzerland.
Methods: Since the foundation of the Swiss MDS Study Group (SMSG)
in 2015, haematologists/oncologists from most hospitals in Switzerland
formed a collaborative research consortium for patients (pts) with MDS
and related disorders. The platform aims at collecting health-related data/
sample material, establishing guidelines, coordinating national/international studies, and promoting education/collaboration meetings.
Results: Meanwhile, 8 hematologic centres have agreed to participate
within the SMSG; additional 8 centres are being initiated. Within the
Swiss MDS Registry, an eCRF was developed for patient/disease/management-related data. The Biobank platform aims for longitudinal collection
of marrow/blood samples. Besides MDS, ICUS/IDUS, MDS/MPN (incl.
CMML), and s-AML are eligible. Data/samples may be shared within
Swiss-wide and international projects. The platform was approved by the
Bern Cantonal Ethics Committee. Patients were retrospectively (starting in
2008) and prospectively included. Within the period 01/2016–04/2017, 60
pts were included in the registry (95 had been screened but in part were
screening failures due to other diagnostic entities): 21/39 f/m, 32 MDS,
12 MDS/MPN, 1 s-AML, 14 suspected MDS, 1 germ line predisposition.
Patients were diagnosed in tertiary centers: n = 40, 2ndary n = 4, primary
centers: n = 4, practices: n = 9 (n = 3 unknown). Presently, 6 studies use
this platform for research.
At the University Hospital Bern, in collaboration with the Biobanking
Services/Central Laboratory, we are establishing the Swiss Cohort for the
Characterization of Pathogenesis and Clonal Evolution in Myeloid Neo-
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plasms to target a broader spectrum of myeloid disorders. The biobank is
linked to the Swiss MDS registry. The pilot phase evaluating preprocessing
methods for different sample materials (incl. viable cells) was successfully
finished.
Conclusions: With the combined activities of the SMSG and the establishment of the above Swiss Cohort for Myeloid Neoplasms, a cooperative
research platform has been created in Switzerland aiming to promote personalized therapy for pts with myeloid disorders.
Disclosure: No conflict of interest disclosed.
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Emberger syndrome: a familial history extending over 3
generations
Rüegsegger L.1, Schanz U.2, Seipel K.3, Pabst T.3, Schmidt E.2, Müller A.2,
Schmidt A.1
Stadtspital Triemli, Klinik für Medizinische Onkologie und Hämatologie,
Zürich, Switzerland, 2Universitätsspital Zürich, Zentrum für Hämatologie und
Onkologie, Zürich, Switzerland, 3Inselspital Bern, Bern, Switzerland
1

Introduction: Emberger syndrome is characterized by primary lymphedema and MDS. As source of this and three other clinical syndromes (monocytopenia and mycobacterial infections syndrome «MonoMac», dendritic
cell/monocytopenia/NK-cell/B-cell lymphoid deficiency, familial MDS/
AML syndrome), a single underlying genetic disorder (mutation in the
GATA2 gene) was detected in 2011, leading to haplo-insufficiency and
thus impairing genesis and function of hematopoetic stem and progenitor
cells and therefore all subsequent blood cell lineages. GATA2-mutations
are transmitted by autosomal-dominant inheritance, but even in the same
family considerable variation in clinical phenotype can be observed, denying a definite relationship between genotype and phenotype. Leading
clinical symptoms of GATA2 deficiency syndromes are immunodeficiency (mainly nontuberculous mycobacteria and HPV), predisposition to
MDS/AML, pulmonary alveolar proteinosis and primary lymphedema.
Further symptoms like sensorineural hearing loss, miscarriage, hypothyroidism and venous thromboembolism are often related too. Highly specific laboratory findings are profound cytopenias of NK, B-cells, monocytes and dendritic cells. Life expectancy is considerably diminished, with
allogeneic transplantation being the only procedure with potential of cure.
Methods: We report the history of a family with newly diagnosed Emberger syndrome in a rural area near Zurich (Switzerland), extending
three generations. Clinical manifestations as well as laboratory values are
reported.
Results:

Fig. 1. Pedigree.
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Retrospective analysis of the disease management of patients
with myelodysplastic syndromes in an outpatient setting
Boch T.1, Königsmann M.2, Spohn C.3, Zander I.4, Uhlig J.5, Petersen V.6,
Mardi D.7, Blumenstengel K.8, Schröder J.9, Heßling J.10, Josting A.11,
Fietz T.12, Franz-Werner J.13, Hofmann W.-K.1, Nolte F.1
Universitätsmedizin Mannheim, III. Medizinische Klinik, Hämatologie
und Internistische Onkologie, Mannheim, Germany, 2Onkologische
Schwerpunktpraxis, Hannover, Germany, 3Hämatologisch-onkologische
Gemeinschaftspraxis, Halle an der Saale, Germany, 4Onkologische Praxis
am Raschplatz, Hannover, Germany, 5Onkologische Praxis, Naunhof,
Germany, 6Onkologische Praxis, Heidenheim, Germany, 7Praxis für
Hämatologie u. Onkologie im MVZ im St. Bernhard-Hospital, Brake, Germany,
8
Gemeinschaftspraxis für Hämatologie und Onkologie, Eisenach, Germany,
9
Gemeinschaftspraxis für Hämatologie und Onkologie, Mülheim a.d. Ruhr,
Germany, 10Onkologie am Segelfliegerdamm, Berlin, Germany, 11OnkoBerlin,
Berlin, Germany, 12Gemeinschaftspraxis Bodensee, Singen, Germany,
13
Onkologische Schwerpunktpraxis, Speyer, Germany
1

1

relating to pedigree; 2 unclear, onset of MDS

Fig. 2. Patient Characteristics.

Conclusions: Careful investigation of personal and family history as well
as meticulous examination led to suspicion of the rare diagnosis of familial Emberger syndrome. Early diagnosis is mandatory for appropriate
disease Management.
Disclosure: No conflict of interest disclosed.
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The performance of the DNA polymerase – a relevant factor
for variant allele frequency determination
Dierks S., Martin R., Shirneshan K., Rittscher K., Flach J., Ganster C.,
Haase D.
Klinik für Hämatologie und Medizinische Onkologie, Georg-August-Universität
Göttingen, Goettingen, Germany

Next generation sequencing has revolutionized the molecular diagnostics
and is now paving the way to personalized medicine. Apart from all the
advantages of the technology there are also some challenges. Deep Sequencing can detect minimal DNA subpopulations with increased sensitivity depending on the input DNA molecules. However this technology
has limitations that arise from the high frequency of incorrect called bases and hamper the ambitioned applications of NGS in settings like the
detection of ctDNA from peripheral blood or MRD-detection in therapy
monitoring.
In our lab we experienced variations in variant allele frequency (VAF) of
the same samples analyzed throughout different experiments using different DNA polymerase enzymes in library preparation. Therefore, we compared three DNA polymerase enzymes, some of which had 5’-3’ exonuclease activity (Illumina myeloid Panel, NEB Q5 High-Fidelity Polymerase
and NEB Phusion High-Fidelity Polymerase). We were able to detect a
significant decrease in VAF of the same mutations using the high-fidelity
polymerases compared to the polymerase used in the Illumina myeloid
Panel. In addition to this we could observe a decrease in VAF of mutations called in homopolymeric regions using the proof reading polymerase enzymes. Although there are several sources that might account for
variations in VAF, the reason for the detected variations in VAF in our experiments can clearly be assigned to the error rate of the DNA polymerase
used in library preparation. Overcoming this limitation would improve
the sensitivity of detection of DNA subpopulations and might moreover
also play a relevant role in the process of minimal residual disease detection of patients being analyzed in the course of their disease. Several
attempts have already been made including the incorporation of unique
molecular identifiers.

Introduction: Myelodysplastic syndromes (MDS) are oligo-clonal hematopoietic stem-cell diseases that are characterized by peripheral cytopenia with anemia being the most prevalent finding. Median age at diagnosis is approximately 68–72 years. Only few data exist on the real-life
management of patients with MDS in Germany. The current analysis of a
national survey was undertaken to describe the diagnostic and treatment
patterns of patients with MDS in private hematology practices.
Methods: A retrospective data collection using questionnaires was performed in 15 hematology practices distributed all over Germany. From
10/2014 until 09/2015, all patients diagnosed with MDS were documented. For comparison, data of patients with anemia associated with myeloproliferative neoplasm (MPN) or acute myeloid leukemia (AML) were
also recorded. Documentation included patient characteristics, patient
history and laboratory parameters as well as therapeutic strategies.
Results: Data of 227 patients with MDS could be evaluated and a preliminary analysis was performed. Overall, 47% of patients were female and
53% male. Most patients (80%) were ≥70 years. MDS was mainly diagnosed within the last 5 years before the analysis (1–5 years: 48%; <1 year:
16%; <6 months: 10%), and in most patients, bone marrow (97%) and cytogenetic (87%) analyses were done during the diagnostic work-up. Most
patients (76%) received transfusions of red blood cell concentrates (RBC)
at the time of documentation and half of all MDS-patients (50%) obtained
>20 RBC transfusions. In approximately half of the patients (49%) an
iron overload (IOL) was detected, determined mainly by serum ferritin.
In 27% of all patients, iron chelation therapy was initiated. In comparison, 43% of MPN-patients and 58% of AML-patients had received >20
RBC. 37% of all MPN-patients and 44% of all AML-patients developed an
IOL; 18% and 6% of all MPN- and AML-patients received treatment with
chelating agents.
Conclusion: According to the preliminary retrospective data analysis,
bone marrow cytology and karyotyping is well established in diagnostic
workup in an outpatient setting in private practices. As expected, most
patients receive blood transfusions as a mainstay of treatment. About
one third of transfused MDS patients were treated with an iron chelator.
This proportion can also be found for transfused MPN-patients, whereas
AML-patients are rarely chelated despite an IOL, probably due to their
low life expectancy.
Disclosure: Tobias Boch: No conflict of interest disclosed.
Florian Nolte: Advisory Role: Novartis; Financing of Scientific Research: Novartis;
Expert Testimony: Novartis

Disclosure: No conflict of interest disclosed.
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Safety, feasibility and effectiveness of electrical muscle
stimulation in patients undergoing autologous and allogeneic
stem cell transplantation or chemotherapy requiring
hospitalization
Bewarder M., Klostermann A., Kaddu-Mulindwa D., Bittenbring J.,
Pfreundschuh M.
Universitätsklinikum des Saarlandes, Onkologie, Hämatologie, Klin.
Immunologie und Rheumatologie, Homburg, Germany

Introduction: Autologous and allogeneic stem cell transplantation
(HSCT) or intensive chemotherapy are the only treatment options for
many patients with haematological malignancies. Even after complete
remission many patients are physically and psychologically impaired because of intensive treatment and weeks of immobilisation. Electrical muscle stimulation (EMS) is a verified training tool to prevent muscle decline
in seniors and helps improving physical performance in patients with
chronic disease.
Methods: This prospective, randomized and controlled study tested safety, feasibility and efficacy of EMS in 81 patients (EMS=45, control=36)
undergoing autologous HSCT (n = 22), allogeneic HSCT (n = 21) and
intensive chemotherapy (n = 38). EMS was conducted using a Myopuls
2000 device (Curatec Services GmbH). Patients were given initial instructions and used EMS afterwards independently. Targeted training time was
15 minutes 5 days a week on both thighs and arms from start of therapy
(T1) to time of discharge (T2). Adverse events and treatment adherence
were documented. Impact on psychological and physical functioning was
evaluated using the Multidimensional Fatigue Inventory (MFI), the EORTC QLQ-C30, the Short Physical Performance Battery and the 6 Minute
Walking Distance test at T1 and T2.
Results: Seven patients died in both groups (EMS = 4, control = 3). Patients were hospitalized for an average of 37 days. 5 of 45 EMS patients
did not complete the study due to chemotherapy associated complications
(n = 5). 34 patients from the EMS group completed our study with 24
accomplishing >66% of the pre-set training time. EMS related adverse
events were hematoma (n = 1) and muscle pain (n = 2). No bleeding
events (WHO bleeding scale >1) or ventricular arrhythmias occurred.
Difference in 6-minute walking distance between both groups was 24.8
m (p = 0.2). SPPB test results differed significantly by one point favouring the EMS group (p = 0.038). The MFI-20 subscales Physical Fatigue
(p = 0.022) and Reduced Motivation (p = 0.029) were significantly better in the EMS group. Significant improvements were also found for the
EORTC QLQ-C30 scales Cognitive functioning (p = 0.034) and Fatigue
(p = 0.017).
Conclusion: EMS is feasible and safe in patients undergoing intensive
chemotherapy regimens and also improves physical fitness, fatigue and
motivation. We propose EMS in addition to conventional physiotherapy
in patients with intensive chemotherapy where weeks of hospitalization
are expected.
Disclosure: No conflict of interest disclosed.
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Development of antiemetic strategies in patients with
Platinum-containing therapies under real world conditions in
oncological practices between 2010–2016
Lipp R., Freigang F., Eisen A., Brecht P., German Oncology Netzwerk
GermanOncology GmbH, Hamburg, Germany

Introduction: In the framework of the GO RWE evaluation project complete treatment data of 16.693 patients with oncological and hematologi-
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cal diseases were collected by a webbased documentation system in n = 36
oncological practices under real world conditions.
Methods: To evaluate the mode and temporal development of antiemetic
strategies in oncological practices under real world conditions we analyzed the antiemetic treatments during Platinum-containing therapies in
NSCLC, SCLC and ovarian cancer (OC) between 2010–2016. For this the
used antiemetics were divided into 3 groups: (A) 5HT3-antagonists, (B)
NK1-receptor antagonists, (C) dexamethasone.
Results: From 2010–2016 n = 1.132 patients were treated with a Platinum-containing 1°line therapy for NSCLC, SCLC and ovarian cancer.
34,8% of all therapies included Cisplatin (NSCLC 42%, SCLC 35%, OC
1%) and 65,2% Carboplatin (NSCLC 58%, SCLC 65%, OC 99%). The general antiemetic strategies during therapies with Cisplatin and Carboplatin
between 2010–2016 were as following:
Cisplatin containing therapies: (A)+(B)+(C) 71,2%, (A)+(C) 16,9%,
(B)+(C) 4,7%, only (A) 2,6%, only (C) 0,8%, containing (A) 91,2%, containing (B) 76,4%, containing (C) 93,5%.
Carboplatin containing therapies: (A)+(B)+(C) 8,6%, (A)+(C) 40,5%,
(B)+(C) 11,6%, only (A) 9,8%, only (C) 14,4%, containing (A) 59,3%,
containing (B) 20,0%, containing (C) 74,5%.
Looking to the development of antiemetic strategies especially during
Cisplatin-containing therapies for SCLC and NSCLC in the period 2010–
2016 we found a rising use of the combination (A) + (B) + (C) and a declining use of (A) + (C):
SCLC: proportion of (A)+(B)+(C) in 2010: 63% and in 2016: 93% (+30%),
proportion of (A)+(C) in 2010: 40% and in 2016: 7% (-33%)
NSCLC: proportion of (A)+(B)+(C) in 2010: 50% and in 2016: 74%
(+24%), proportion of (A)+(C) in 2010: 50% and in 2016: 18% (-32%)
Conclusion: Analyses of antiemetic strategies under real world conditions in oncological practices showed (A) + (B) + (C) as the most common
and from 2010–2016 rising combination during Cisplatin-containing
therapies. In 2016 the accordance to the national guideline for antiemetic
strategies during Cisplatin containing therapies was in average 87% with a
higher proportion in SCLC.
Disclosure: No conflict of interest disclosed.
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Electronic assessment of patient reported pain and barriers to
its treatment in routine oncology in-patient care
Hentschel L.1, Trautmann F.2,3, Progscha S.4, Jahn P.5, Richter S.4, Schmitt J.2,
Schuler M.4,6
Universitätsklinikum Carl Gustav Carus, Universitäts KrebsCentrum, Dresden,
Germany, 2Universitätsklinikum Carl Gustav Carus, Zentrum für Evidenzbasierte
Gesundheitsversorgung, Dresden, Germany, 3Nationales Centrum für
Tumorerkrankungen (NCT), Medizinische Fakultät Carl Gustav Carus der TU
Dresden und Deutsches Krebsforschungszentrum (DKFZ), Dresden, Germany,
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Universitätsklinikum Carl Gustav Carus, Medizinische Klinik I, Dresden,
Germany, 5Universitätsklinikum Halle, Stabsstelle Pflegeforschung, Halle,
Germany, 6HELIOS Hospital Emil von Behring, Klinik für Innere Medizin II, Berlin,
Germany
1

Introduction: Pain is among the most frequent and distressing symptoms
in cancer patients. However, up to 90% of patients can obtain sufficient
pain relief. Patient-related cognitive barriers towards effective pain control include dimensions such as fatalism, misconceptions about side-effects of analgesics, communication-related obstacles and concerns about
harmful effects. This study aims to describe these barriers, pain, psychological distress and their interconnection.
Methods: Consecutive adult patients treated for different cancer entities
between 08/2015 and 12/2015 in two inpatient wards of a tertiary care
hospital were included in a cross-sectional study. Outcomes include pain
intensity and interference (Brief Pain Inventory-Short Form; range: 0–10
higher burden), patient-related cognitive barriers to cancer pain management (Barriers Questionnaire II, range: 0–5 higher barrier) and psychosocial distress (Hospital Anxiety and Depression Scale, two scales ranging
0–21 indicating higher distress). Data was assessed electronically as Pa-
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tient Reported Outcomes and linked to the hospital information system.
Descriptive analyses were applied.
Results: Of 209 eligible patients, 150 patients (mean age: 57.5 years, male:
68.7%) were included. 55 (36.7%) patients had experienced pain on the
day of assessment. Sixteen (29.1%) of those patients indicating pain (15
with mild pain, 1 with moderate pain) did not receive analgesics, while
21 (22.1%) of patients without pain received medication. Strongest barriers were expressed regarding «worries about harmful effects» (mean±SD:
3.3 ± 1.1) and «misconception on physical effects of pain medication»
(2.8 ± 0.8) while «fatalism» (1.6 ± 1.1) and «communication» (1.9 ± 1.2)
were less important. No differences regarding barriers were based on pain
level or psychological state. 76 patients (50.7%) were at high risk for depression and 57 (38.0%) at risk for anxiety. Pain interference was higher
in patients with conspicuous levels of depression vs. inconspicuous levels
(mean±SD: 3.3 ± 2.3 vs. 5.0 ±1.9; p = 0.006) as well as anxiety (3.4 ± 2.1
vs. 4.7 ± 2.2; p = 0.039), while pain-intensity was not associated with depression or anxiety.
Conclusion: Patients expressed a considerable variability regarding barriers towards pain treatment. Barriers seem not to differ depending on
either psychological state or pain-level. Pain interference with daily living
is higher in those at a worse psychological state.
Disclosure: No conflict of interest disclosed.
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Quality of life and efficacy of NEPA as CINV prophylaxis in
highly or moderately emetogenic chemotherapy – interim
results of a German prospective non-interventional study
Karthaus M.1, Schilling J.2, Rauh J.3, Heilmann V.4
Med. Klinik IV/Neuperlach, Hämatologie/Onkologie und Palliativmedizin,
München, Germany, 2Gynäko-onkologische Gemeinschaftspraxis, Berlin,
Germany, 3Gemeinschaftspraxis Innere Medizin, Witten, Germany, 4Praxis
Günzburg, Günzburg, Germany
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Introduction: NEPA, a fixed dose combination of the NK1-receptor
antagonist (RA) netupitant and the 5-HT3-RA palonosetron, has been
approved by FDA and EMA for the prevention of acute and delayed
chemotherapy-induced nausea and vomiting (CINV) in cancer patients
receiving cisplatin-based highly emetogenic (HEC) or moderately emetogenic chemotherapy (MEC).
Methods: The prospective non-interventional study AkyPRO evaluates
the quality of life (QoL) in 2500 adult cancer patients receiving NEPA
for CINV prevention in single day or two day MEC or HEC in the inand outpatient setting in Germany. The primary endpoint quality of life is
recorded by FLIE questionnaires. Secondary endpoints are efficacy, additional medication, and safety. Efficacy is measured as complete response
(no vomiting, no rescue medication). Three consecutive chemotherapy
cycles have to be documented using eCRF, patient diaries and FLIE questionnaires.
Results: At the interim cut off date 31.03.2017, a total of 1892 patients had
been included in 164 oncology centers. Of these, 1443 patients completed
cycle 3. 86.3% of patients are female, age 27–89 years. Efficacy, evaluated
by physicians’ assessment on a 4 point scale, was rated very good or good
for 1519 (89.4%), 1406 (90.0%) and 1320 (91.5%) patients in cycle 1, 2
and 3, respectively. In cycle 1, 2 and 3, 90.8%, 92.1% and 90.8% of patients
receiving HEC reported no impact on daily life due to vomiting, resp.
92.1%, 91.7% and 93.6% of patients receiving MEC. Updated results on
QoL and efficacy measured as CR as well as safety data will be presented
at the meeting.
Conclusions: NEPA was highly effective in the prevention of chemotherapy-induced nausea and vomiting with no impact on daily life in more
than 90% of pts. The study is in ongoing.
Disclosure: Meinolf Karthaus: Advisory Role: Riemser, HELSINN; Financing of
Scientific Research: Riemser, HELSINN
V. Heilmann: Financing of Scientific Research: Riemser
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FOCUS: use of granulocyte-colony stimulating factor
lenograstim – a survey in Germany’s ambulant care
Musch R.1, Groschek M.2
Krebsheilkunde Lichtenberg, Berlin, Germany, 2Hämatologie - Onkologie
Stolberg, Stolberg, Germany
1

Introduction: Neutropenia is a common condition among patients with
cancer. Neutropenia can be caused by the cancer itself or by certain types
of chemotherapy drugs. In the field of prophylaxis of chemotherapy-induced febrile neutropenia G-CSF overuse is as relevant as underuse. With
focus on patient characteristics, application and dosing of G-CSF we performed a nationwide survey in specialized oncological centers in Germany regarding treatment with lenograstim (Granocyte®).
Methods: 89 patients in 11 specialized oncological centers in Germany
participated in this project. The online-survey covered general information about the patient population, center, cancer disease and chemotherapy regimen. Lenograstim treatment was evaluated with regards to individual patient characteristics. The survey was performed starting from
July 2016 until March 2017.
Results: The median age of patients was 67 years and 42% were female.
Median BMI was 27 kg/m2. Their diseases were dominantly solid tumors (84%). Decision-making between G-CSF and peg-G-CSF was mainly
based on effectivity, followed by suitable dosing and safety. At least 36%
of the patients received chemotherapeutics with known high hematologic toxicity. 90% of the G-CSF treated patients possessed individual risk
factors for neutropenia including 58% an age >65 years, 49% advanced
disease and 35% anemia. 67% of patients had comorbidites.
Chemotherapy was documented for at least three treatment cycles per
individual patient. In more than 85% of chemotherapy cycles five or less
days of lenograstim application were regarded as sufficient. 88% of chemotherapy cycles could be performed in the planned dose and schedule of
the treatment plan. More than 50% of the patients injected lenograstim
themselves, in 14% family members administered lenograstim. Remarkably patient consultations regarding adherence to therapy and risk of neutropenia were not only conducted by physicians, but also in more than
45% of the centers by medical assistants/nurses.
Conclusion: Cancer patients treated with lenograstim (Granocyte®) possessed risk factors or comorbidities in the majority of the cases. Despite
the patient comorbidities a good adherence and G-CSF effectivity was
observed. In the majority of treatment cycles five or less applications of
lenograstim were regarded as sufficient. Hints for overuse were not observed. This points towards an effective, cost-efficient and justified lenograstim treatment.
Disclosure: Reinhard Musch: Advisory Role: Chugai Pharna Europe Ltd.
Matthias Groschek: No conflict of interest disclosed.
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Early integration of supportive/palliative cancer care:
patients’ and caregivers’ challenges, treatment preferences,
resources and knowledge about disease and treatment along
the course of cancer trajectory
Preisler M.1, Burkert S.2, Riemer M.3, Kendel F.2, Letsch A.1
Charité - Universitätsmedizin Berlin, Medizinische Klinik mit Schwerpunkt
Hämatologie und Onkologie, Berlin, Germany, 2Charité - Universitätsmedizin
Berlin, Institut für Medizinische Psychologie, Berlin, Germany, 3Wilfrid Laurier
University, Centre for Community Research Learning and Action, Waterloo,
Canada
1

Introduction: Early integration of palliative care (EIPC) into oncology
is beneficial for cancer patients, their caregivers, and practitioners. The
goal of best practice models of EIPC throughout the course of cancer
treatment is to support patients and caregivers in meeting their individual needs. This study investigated those needs including individual challenges, knowledge, treatment preferences and resources over the cancer
trajectory.
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Methods: Semi-structured qualitative interviews were conducted with 11
cancer patients and 9 caregivers. A modified grounded theory approach
was used to analyze the interview data applying thematic analysis and reflective principles.
Results: Our data showed no clear distinct phases of illness-specific pattern in challenges, resources, treatment preferences and knowledge of
the disease. Support needs were dependent on the significance and attributions of events by patients and caregivers. Challenges for patients and
caregivers were on institutional level (structural conditions or interaction
with practitioners) related to disease and treatment factors or psychological and social issues. Coverage of challenges was highly individual and
determined by personal aspects and contextual factors (e.g. time resources
and personality of the physicians and treatment process quality). Our results show that subjective illness theories significantly influenced experience, information requirements, treatment preferences and the feeling of
patients and caregivers «to be in good hands». The physician-patient /caregiver relationship was of central relevance. Reliability in the relationship
with physicians was also important for caregivers, with unclear responsibilities being an additional hurdle. Access to the medical care system,
institutional resources and information was, in many cases, happened by
chance.
Conclusions: For optimal EIPC it is necessary to improve structural conditions such as more transparency of resources, procedures and responsibilities. Equal access to treatment and support options by practitioners
and institutions are strongly recommended. Subjective theories of patients
and caregivers need to be continuously considered by practitioners in order to recognize the individual need for support.
The primary physician has a major gatekeeper function for EIPC. In addition to the responsibility of this role, it is critical to create structures at the
institutional level that facilitate patient-centric EIPC.

Fig. 1. Outcome of the SAPV supply.

Disclosure: No conflict of interest disclosed.
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Specialized ambulatory palliative care: (SAPV) facts
and figures of 5-year commitment by HomeCare linker
Niederrhein gGmbH (HC) in the Lower Rhine region
Grabenhorst U.
HomeCare linker Niederrhein gGmbH, Viersen, Germany

Introduction: German legislation assures every terminally ill patient in
Germany the right to receive palliative care to die at home. SAPV is a multi-professional care model which enables patients with severe symptoms
and a high need for supply to die at home. Estimations ahead of the start
of SAPV in the year 2007 have assumed that 10% of dying people would
need such specialized treatment.
Despite the general legal basis, in the different regions of Germany varying treatment contracts of SAPV are developing. This new type of care
and its different implementations raises the question about the impact of
SAPV in general and which specific type of SAPV is the best.
The HC provides SAPV to 560.000 inhabitants of the city of Mönchengladbach and the distirict of Viersen.
Methods: We compared the amount of our treatment numbers with the
expected death rates in the region to analyse if the 10% of expected SAPV
need is realized. Additionally we analysed the average days of treatment,
and the outcome in this specialized model.
Results: The age adjusted expected deaths in the supply region are 5834/
year. 315 of 420 patients died during SAPV treatment in 2016, which is a
share of 5,3% of expected deaths.
In 2012–2016 96.7% of the patients died at home, only 3.3% where admitted to a hospital at the end of their treatment. The median treatment time
is about 10 days, average treatment corresponds to 19 days. 20% of all patients required only a counselling interview or a temporary support by our
team. They were afterwards transferred to regular medical care or hospice.
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Fig. 2. Patient`s hospital stay.

Conclusions: SAPV started in this urban and rural region in the year
2011. Up to 7% of the dying patients in this region get in contact with
a SAPV team, 5,3% receive SAPV treatment until death. With this care
model the wish of patients to die at home can be realized while preventing
hospital admissions.
Disclosure: No conflict of interest disclosed.
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Knowledge of the refugees about palliative care in Germany
and preference of place of death – Results from an ongoing
cross-sectional study
Haider K.S.1, Baresh S.1, Junghanss C.1, Große-Thie C.1, Kriesen U.2
Universität Rostock/ Zentrum für Innere Medizin, Medizinische Klinik III Hämatologie, Onkologie, Palliativmedizin, Rostock, Germany, 2Universität
Rostock, Palliativstation, Rostock, Germany
1

Introduction: During the last 4 years there has been a high number of
people seeking refuge in Germany coming from different countries with
different cultural backgrounds.
Aim: Aim of the study is to analyze the existing knowledge and expectations of refugees in Germany on palliative care (PC) before dying. Furthermore we wanted to investigate how the German medical system can
be improved by implementing the knowledge of these expectations in
palliative care units (PCU) and the teaching process of medical students.
Methods: An ongoing cross-sectional study starting in 2016 in Germany
with currently more than 150 participants seeking refuge in northern Ger-
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many. Participants are asked 50 objective questions from a multilingual
questionnaire (each question in Arabic, English and German) designed
exclusively for this purpose including several personal questions, ordinal-scaled evaluation questions and descriptive questions. The questionnaire includes questions about general information, ratings of experiences
with hospitalization in Germany, descriptive questions on expectations
or their opinion on which measures would improve hospitalization experiences, questions and evaluations about experiences and expectations
with people during the progress of dying while in a hospital or at home as
well as questions and evaluations about death and PC. The interviews take
place in refugee camps and homes in Rostock and Bremerhaven, Germany
by an interviewing party of two Rostock based native Arabic and German
speaking medical students, which are also highly fluent in English.
Results: Until now 158 refugees participated in the study, 96 male (M) and
62 female (F). 14 M and 5 F had basic knowledge on palliative care (KPC)
before the interview whereas 82 M and 57 F did not. 70 refugees (45 M
vs. 25 F) would choose treatment in a PCU over the care at home while
87 (50 M vs. 37 F) would not. Of the 19 who had a basic KPC before the
interview 13 (10 M vs. 3 F) would choose to be treated in a PCU over the
care at home. Of the 138 refugees without KPC only 57 (35 M vs. 22 F)
would choose treatment in a PCU.
Conclusions: 44.59% of the participants would choose treatment in a
PCU while only 12.1% had KPC. Of those with knowledge 68.42% would
choose the PCU over treatment at home vs. 41.3% of those without the
knowledge before. Raising awareness of the availability of PCUs in Germany is therefore of utmost importance.
Disclosure: No conflict of interest disclosed.
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Patients´, family caregivers´ and team members´ perspectives
on multiprofessional teamwork in specialized palliative care
Ullrich A., Berkemeier S., Casentini M., Bokemeyer C., Oechsle K.
University Medical Center Hamburg-Eppendorf, Department of Oncology,
Hematology and Bone Marrow Transplant, Hamburg, Germany

Introduction: Although multiprofessional teamwork (MTW) is a core
element of palliative care, research on how MTW is experienced by care
recipients and health care professionals is limited. This qualitative study
explores benefits, challenges and potential burden of MTW in specialized
inpatient palliative care (SPC) including patients’, family caregivers’ and
team members’ perspectives.
Methods: We conducted semi-structured interviews with 12 patients (7
female, 11 advanced cancer, mean duration of SPC at time of interview 7
days), 10 family caregivers (6 female, 5 spouses/partners) and 21 multidisciplinary team members (16 female, 9 nurses, 13 >5 years professional
experience in SPC). Participants were sampled from an academic palliative care inpatient ward. Interviews were audio-recorded and transcribed
verbatim. Analysis involved a qualitative content approach (Mayring) to
identify key themes and categories.
Results: Although patients’ and family caregivers’ awareness of the MTW
concept seemed to be limited, they all experienced the idea of being treated
by a multiprofessional team as reassuring. Mostly positive consequences
of MTW were identified, e.g. perception of team-identity and trust within
the team, team members’ close communication and cooperation, continuity of care, and patient/caregiver-oriented team attitudes and processes. Infrequent aspects eliciting negative feelings included concerns about
gaps in communication and coordination, critical observations of team
effectiveness, and burden owing to oversupply of contacts/interventions.
Team members rated many aspects of MTW positively, e.g. benefit of tailored care based on multidisciplinary expertise, short communication/
decision-making paths, dealing with the issues of patients/caregivers as a
team, and atmosphere of trust and support across professions. Challenges
of MTW were experienced in terms of limited understanding between different professions, divergence of assessment of patient’s bio-psycho-social
situation, blurred responsibilities and procedures, involvement of multi-
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ple disciplines in the management of difficult situations, and increase of
patients’/caregivers’ stress due to oversupply of contacts/interventions.
Conclusions: Patients and family caregivers experienced MTW during
SPC mostly positive, while team members identified both positive and
negative effects of MTW. These effects may help to improve functionality
and efficacy of MTW during palliative care of cancer patients.
Disclosure: No conflict of interest disclosed.
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MyPOS – Myeloma patient palliative outcome scale:
translation and cross-cultural adaptation of a patientcentered QoL questionnaire to the German setting
Gerlach C.1,2, Ramsenthaler C.3, Munder M.2,4, Weber M.1,2
Universitätsmedizin der Johannes Gutenberg-Universität, III. Med. Klinik und
Poliklinik/ Interdisziplinäre Abteilung für Palliativmedizin, Mainz, Germany,
2
Universitätsmedizin der Johannes Gutenberg-Universität, uct - Universitäres
Centrum für Tumorerkrankungen, Mainz, Germany, 3Klinikum der Universität
München, Klinik und Poliklinik für Palliativmedizin, München, Germany,
4
Universitätsmedizin der Johannes Gutenberg-Universität, III. Med. Klinik und
Poliklinik, Mainz, Germany
1

Introduction: Multiple myeloma (MM) is associated with high symptom
burden and impaired quality of life (QoL). However, MM patients seldom receive palliative care services, despite early integration of palliative
care having been shown to be effective in other entities. This project aims
to provide a valid and reliable instrument to assess general and specific
palliative care needs of MM patients. The MyPOS bases on a QoL model
incorporating the dimensions symptoms, emotional response, healthcare
& social support and the impact of those on activity and participation.
Methods: (1) translation of the English original following EORTC guidelines, (2) establishing conceptual equivalence and acceptability via focus
groups of patients and health care professionals, and (3) cognitive interviews and thematic analysis.
Results: Milestones and deliverables are:
1. Approved German translation of the 33-items MyPOS and report of
the translation process.
2. Suggested adaptations of the German MyPOS following focus groups
with patients and health care professionals.
3. MyPOS-German ready for psychometric testing and further clinical
use.
A German prototype version has been designed following forward-back
translation processes. More elaborate answer options were included considering information needs respecting the patient’s possible wish and
right to stay uninformed. Focus groups yielded the importance of involving family caregivers in measurement of palliative care needs since
family members become appreciated proxies during the disease journey.
Facing life-limiting disease and potentially life-limiting therapy are shared
aspects with impact on QoL for both patient and family. In this context
confidence and a good relationship with the medical team is considered to
contribute to a good QoL. However, continuity of care through all phases
is favoured but not prioritised over competent disease and symptom control. Quality of care delivered by physicians should be separately evaluated
from nurse support to meet the German requirements. Patients welcome
the comprehensive QoL coverage of MyPOS. Nonetheless, in terms of implementation confidentiality of the results of the QoL assessment is considered important.
Conclusion: Integration of palliative care aspects seems mandatory for
patients with MM. The MyPOS-German might be a valuable instrument
to support haemato-oncologists in this respect. The patients’ call for a caregiver version is an important research implication.
Disclosure: No conflict of interest disclosed.
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Early integration of palliative/supportive cancer care –
healthcare professionals’ perspectives on the support needs
of cancer patients and their caregivers across the cancer
treatment trajectory

Optimized usage of narcotics (BtM) by a specialized ambulant
palliative care team (SAPV) while following the regulations
and laws given by Betäubungsmittelgesetz (BtMG) and
Betäubungsmittelverschreibungsverordnung (BtMVV) –
results of the 2-year application

Preisler M.1, Rohrmoser A.1, Bär K.1, Letsch A.1, Goerling U.2
Charité Universitätsmedizin Berlin, Med. Klinik f. Hämatologie, Onkologie und
Tumorimmunologie Campus Benjamin Franklin, Berlin, Germany, 2Charité
Universitätsmedizin Berlin, Comprehensive Cancer Center, Berlin, Germany

Grabenhorst U.1, Zenz D.2

Introduction: Delivering palliative / supportive cancer care (PSCC) early
in the course of cancer care can enhance patients’ and caregivers’ quality
of life, reduce anxiety as well as depression and prolong patients’ lives.
However, their support needs are analyzed insufficiently from viewpoints
other than their own. The goal of this study was to explore the perspectives of healthcare professionals on desirable standards of support for
tumor patients and caregivers across the cancer treatment trajectory (research question 1 [RQ 1]). It further aimed at identifying starting points
for PSCC to address these needs (RQ 2).
Methods: Nine healthcare professionals of varying disciplines (medicine,
nursing, physical therapy, psycho-oncology, social work) in a large German university hospital each participated in one of two focus groups. The
qualitative data was analyzed following the Grounded Theory methodology. Finally, the results were validated via member check.
Results: The healthcare professionals described it as desirable standards
that tumor patients and caregivers receive support coping with tasks, accepting the situation, generating strength, feeling trust and gaining clarity.
These support needs were seen as important throughout the whole cancer
treatment trajectory of tumor patients and their caregivers. Overall, addressing these desirable standards of support was described to increase
patients’ and caregivers’ sense of control. This higher-level need, the desirable standards of support indicative of it (RQ 1) and the starting points to
practice PSCC accordingly (RQ 2) are depicted in figure 1.

Introduction: The usage of narcotics is subject to laws and regulations to
prevent abuse, which leads to a cumbersome process of documentation
for a multi-disciplinary team. Nonetheless it is important for a SAPV team
that narcotics can be provided to a patient quickly. According to German
law it is possible to transfer narcotics that are no longer required by a patient to the emergency stock of the SAPV team. Using an electronic health
record (ISPC) supports documenting compliand to the law regulations.
By this, narcotics can be provided by the team quickly and on the other
hand the destruction of narcotics after the death of a patient is prevented.
Methods: After a patient has passed away, his unused narcotics are transferred to the emergency stock of the team and thus will be available for
other patients. All team members carry narcotics as part of the emergency stock and can apply these drugs quickly under the direction of one of
the team physicians instead of ordering the required drugs in a lengthy
process. The electronic health record is used to track and document the
delivery, usage and recovery of narcotics to fulfill all legal requirements.
After proving and the elimination of bugs the electronic health record has
been in operation since end of 2014.

1

Fig. 1. Tumor patients´ and their caregivers´ support needs according to
healthcare professionals.

Conclusions: Team meetings, supervision, tailored education and structural improvements may aid healthcare professionals to develop and implement ways to further support patients and caregivers. Also, patients’
and caregivers’ support needs should be screened regularly, e.g. when
treatment phases change. This would complement healthcare professionals’ subjective theories of relevant needs during a specific treatment phase.
Disclosure: No conflict of interest disclosed.

HomeCare linker Niederrhein gGmbH, Viersen, Germany, 2smart-Q
Softwaresysteme GmbH, Bochum, Germany
1

Tab. 1. Recovered narcotics

Name of narcotic
Patch
Fentanyl 12 ug/h
Fentanyl 25 µg/h
Fentanyl 37,5µg/h
Fentanyl 50 ug/h
Fentanyl 75 ug/h
Fentanyl 100 µg/h
Fentanyl 150 µg/h
Buprenophin 52,5 µg/h

Amount
823
410
103
259
80
84
6
8

Name of narcotic
Ampoules
L-Polamidon 2,5 mg/1ml
L-Polamidon 5 mg/2ml
Morphin 10mg/1ml
Morphin 20 mg /1 ml

Amount
177
166
172
23

Results: Since 2015 the members of the SAPV team were able to provide
narcotics from the entrained stock to treat patients in cases of emergencies. Waiting periods for the patients, especially on weekends or during
the night, to treat pain and dyspnoea were reduced. The table below shows
recovered opiates during 2015–2016 from 814 patients.
Conclusions: The secure and quick providing of narcotics following all
laws and regulations can be supported by an electronic health record. It
reduces the costs for health insurances by the reduction of narcotics destruction. It also helps to treat pain and dyspneoa more quickly and so
save team ressources.
Disclosure: No conflict of interest disclosed.
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The experience of radiotherapy from the perspective of
seriously ill patients in an academic teaching hospital in
Germany – a qualitative study
Wiefels S.1, Momm F.2, Becker G.3
Universitätsklinikum Bonn, Klinik für Palliativmedizin, Bonn, Germany,
Ortenau-Klinikum Offenburg, Radio-Onkologie, Offenburg, Germany,
3
Universitätsklinikum Freiburg, Klinik für Palliativmedizin, Freiburg, Germany
1
2

Introduction: If a tumor is well advanced and a cure is no longer possible,
the ultimate goal in the care of these terminally ill patients is ensuring the
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highest possible quality of life. If distressing symptoms occur, radiation
therapy may be indicated with palliative intent. Despite a lower radiation
dose and a short irradiation time, many patients suffer from physical and
mental stress, during and after therapy. About the subjective experience
of terminally ill patients during radiotherapy treatment, little is known.
Methods: Six patients with advanced and metastatic cancer participated
in this study. Data were collected through participant observations and
interviews with patients. Data were analysed using an interpretive phenomenological approach. The thematic analysis revealed five themes that
were illustrated with paradigm cases and exemplars
Results: Patients experienced radiation therapy depending on their previous experience and exposure to the symptoms as more or less challenging.
Special aspects, such as the first irradiation, irradiation with face mask or
lying on the irradiation table, were a challenge. The experience could be
influenced by the extent of information about the therapy by the therapists
or by their co-patients and their own way of dealing with their illness.
Discussion: The results of the study can draw the attention of the professionals to the various aspects of radiotherapy from patients in a hospital.
For a good care of these patients it is not only a patient-centered attitude,
but also an extended expertise in the fields of disease management, communication and symptom management. Palliative care guidelines include
these aspects of care and should therefore be used in radiation therapy
patients.
Disclosure: No conflict of interest disclosed.
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End of life care in Germany – a review to the development of
structures
Schindler H.L.
S.M.S. Consulting, Frankfurt am Main, Germany

As early as in the mid-80s in the 11 federal states then existing in the
Federal Republic of Germany, palliative initiatives and hospice care had
become conspicuous. Three different provision structures developed at
that time:
1. The first palliative ward in a hospital was established in the university
clinic in Cologne. Today there are more than 300 hospitals with palliative wards.
2. «Ambulatory hospice services» were founded on an honorary basis.
Meanwhile their number has grown to about 1500 and they have been
given the opportunity to claim funds from the statutory Health insurance.
3. The first stationary hospices were established and financed by donations. Meanwhile their number has distinctly increased to 236. There
is guaranteed a 95% funding by the statutory health insurance system
and meanwhile also by the long-term care insurance, that was instituted in 1995. This part of the costs is valid for adults. For children
and young people there are 14 stationary hospices, which are fully financed.
In 2003 the council of Europe addressed its member states by a recommendation, Rec (2003) 24 to the organisation of palliative care. Subsequently in Germany there has been a broad based initiative to introduce
ambulant specialized palliative Care into the Social Security Code Nr. V.
This goal has been achieved in 2007. Today there exist as much as 300
Palliative Care Teams.
In 2006 there has been another huge boost to palliative care in Germany
by the Budapest commitments – a framework for palliative care development. This had been a joint initiative by the European Association for
Palliative Care (EAPC).
Finally it was a broad political consense that led in 2015 to a detailed legislation to complete the regulations of the Social Security Code Nr. V with
all structures, that belong to End of life Care. It will be reported, what
proceedings have been made since that decision of the German Bundestag
to pass the regulations called «Hospiz- und Palliativgesetz».
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In 2016 a «National Strategy» has been consented by the supporters of
the «Charter of care for the terminally ill and dying people in Germany».
Disclosure: Hubert Schindler: Immaterial Conflict of Interests: Mitglied der
Deutschen Gesellschaft für Palliativmedizin; Persönliches, ethisch begründetes
Interesse besteht an der Unterstützung zur Einführung der early integration im
Versorgungsbereich der Ambulanten spezialfachärztlichen Versorgung (ASV)
gemäß § 116 b SGB V als Teilaspekt eines Beratervertrages mit der Universitätsklinik Köln zur Umsetzung der ASV bei onkologischen Erkrankungen
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Guideline adherence in bone targeted therapy of cancer
patients with bone metastases in Germany
Link H.1, Diel I.2, Ohlmann C.H.3, Holtmann L.4, Kerkmann M.4, AIO, ASORS,
AUO, DOG
Praxis Hämatologie Internistische Onkologie, Kaiserslautern, Germany,
Praxisklinik am Rosengarten, Mannheim, Germany, 3Universitätsklinikum des
Saarlandes, Klinik für Urologie und Kinderurologie, Homburg/Saar, Germany,
4
MMF GmbH, Dortmund, Germany
1
2

Introduction: Bone metastases (BM) play a significant role in the morbidity and mortality of patients (pts) with cancer. ESMO and German
Guidelines (GL) for lung, breast and prostate cancer recommend the
multidisciplinary bone targeted therapy in cancer pts. This study examined the implementation of the current GL, especially the use of a bisphosphonate (BP) or RANK-Ligand-inhibitor (RI).
Methods: This was a retrospective sample analysis representative for hospitals (HOS) and practices (PRA) in Germany in 2016. The sample size
represented 3.2% of the prevalence with BM of lung (LC), 2.9% of breast
(BC), and 3.1% of prostate cancer (PC) in 2012. The current treatments for
pts with BM from the time of diagnosis to the cutoff date (September 30,
2016) were documented. Pts with diagnoses of BM between April 1, 2015
and March 31, 2016 were included.
Results: Data from 414 LC, 803 BC and 549 PC pts were collected from
120 HOS and 130 PRA with 268 physicians participating. Without considering the recommended supplementation of vitamin D and calcium
the GL-adherence (GLAD) using BP or RI was 61.6% in LC, 92.1% in BC
and 83.1% in PC. Bone pain improvement is correlated with GLAD in LC
(p = 0.012) and BC (p = 0.007) but not in PC (p = 0.758). In pts treated in
certified or comprehensive cancer centers (CERT), the GLAD was 85% vs
80% in other centers (p = 0.001). GLAD differed between organ specific
oncologists and hematologists-oncologists (86% vs 76%, p < 0.001) and
between HOS and PRA (78% vs 86%, p < 0.001). When considering the
use of vitamin D and calcium as well the GLAD was worse: 15% in LC,
42% in BC and 40.1% in PC. Improvement of bone pain is correlated with
GLAD in all pts (p ≤ 0.043). In CERT the GLAD was 39% vs 32% in others
(p = 0.008). GLAD in organ specific oncologists and hematologists-oncologists was (42% vs 22%, p < 0.001) and in HOS and PRA (34% vs 36%,
p = 0.3). When asked to assess themselves 70.1% of physicians stated to
adhere completely and 24.6% partially to GL. In GLAD a CART-analysis
grouped physicians by competence profile.
Conclusion: Adherence to GL for BM in Germany is not sufficient. CERT
show a higher rate of GL implementation. There is a disparity between
cancer types and between specialized oncologists. Previous studies obtained similar results in anti-emesis and G-CSF-prophylaxis. Thus, continuous medical education for supportive care should be improved for all
oncologists.
Sponsor: AIO-Studien-gGmbH AIO-SUP-0116, Grant: Amgen
Disclosure: Hartmut Link: Financing of Scientific Research: Amgen; Expert
Testimony: Amgen
Markus Kerkmann: No conflict of interest disclosed.
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Generation of pre-leukemic induced pluripotent stem cells
(iPSCs) of congenital neutropenia patients
Solovyeva A.1, Klimiankou M.1, Dannenmann B.1, Amend D.1, Oswald B.1,
Xu Y.1, Bernhard R.1, Steiert I.1, Hähnel K.1, Kanz L.1, Welte K.2, Skokowa J.1
University Hospital Tuebingen, Department of Hematology, Oncology,
Immunology, Rheumatology and Pulmonology, Tübingen, Germany, 2University
Hospital Tuebingen, Department of Pediatrics, University Hospital Tuebingen,
Tübingen, Germany
1

Introduction: Severe congenital neutropenia (CN) is characterized by
a lack of neutrophils due to abrogated granulopoiesis and accumulation
of abnormal promyelocytes in the bone marrow. CN patients with inherited mutations in ELANE (neutrophil elastase) or HAX1 (mitochondrial HCLS1-associated protein X-1) have increased risk of leukemogenic
transformation with a cumulative incidence of acute myeloid leukemia
(AML) of more than 20% after 20 years. It was shown that around 80% of
CN patients who develop AML (CN-AML) acquired truncated mutations
in the intracellular part of G-CSFR. These mutations can appears and persist many years before AML. We have recently showed that progression
towards AML/MDS in CN patients is a multistep process with distinct
mutations arising during CN phase.
Methods and Results: In present study, using a deep sequencing of CSF3R
we found the high allele frequency (more than 20%) of CSF3R mutations
in DNA from bone marrow polymorphonuclear neutrophils (BM PMN)
in four neutropenia patients: one CN-HAX1, two CN-ELANE and one
patient with cyclic neutropenia (CyN-ELANE). In order to isolate myeloid
clones with acquired CSF3R mutations, we performed colony forming
units (CFU) assay using CD34+ hematopoietic cells of these patients. In
total, 102 CFU clones were isolated and tested for the presence of CSF3R
mutations. We were able to find pre-leukemic single cell-derived hematopoietic clones (n = 5) in CN-HAX1 patient only. Surprisingly, we could
not identify any CFU clones with CSF3R mutations in 2 CN-ELANE or
CyN-ELANE patients.
In order to overcome the lack of CSF3R mutant colonies in CFU assay,
we generated iPSCs lines from five CN patients with acquired CSF3R
mutations (two CN-AML-ELANE, one CN-ELANE, one CN-HAX1 and
one genetically unclassified CN). From one CN-AML-ELANE and one
genetically unclassified CN patients we obtained iPSCs colonies carrying
CSF3R mutations. To introduce CSF3R mutations into remaining iPSCs
clones, we have established a protocol of CRISPR/Cas 9 genome editing of
iPSCs. Using these iPSC clones, we evaluate the effect of acquired CSF3R
mutations on the hematopoietic differentiation and pre-leukemia in CN
patients.
Conclusions: we successfully established iPSCs lines with inherited
CN-associated mutations and acquired CSF3R mutation. This will allow
study leukomogenic transformation in CN patients.
Disclosure: No conflict of interest disclosed.
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Stem cell mobilization in poor mobilizers before and after
introduction of plerixafor: a single center comparative
analysis using a cost-efficient single fixed-dose schedule
Greil C., Kiote-Schmidt C., Hildenbeutel S., Kühbach K., Bosse R., Duyster J.,
Engelhardt M., Wäsch R.
Medical Center, University of Freiburg, Department of Medicine I, Hematology,
Oncology & Stem Cell Transplantation, Freiburg, Germany

Introduction: Collection of CD34+ hematopoietic stem and progenitor
cells from the peripheral blood (PB) is routinely conducted prior to highdose chemotherapy and autologous stem cell transplantation (ASCT).
Despite safety and efficiency of current apheresis (AP) procedures there
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is a significant rate of mobilization failures necessitating additional agents
like plerixafor. While plerixafor is approved for patients with lymphoma
based on prospective studies using steady state mobilization with granulocyte colony-stimulating factor with or without plerixafor, prospective
randomized studies using chemo-mobilization are lacking. We compared
the outcome of poor mobilizer from the pre-plerixafor era with patients
who received additional plerixafor in a real world analysis.
Methods: We analyzed 50 patients with multiple myeloma (MM) or
lymphoma who were mobilized at our academic center between 2011
and 2016 and received plerixafor because they were expected to be poor
mobilizers due to low PB CD34+ cell counts prior to AP or after a first
AP day with insufficient yield or after insufficient harvest with previous
mobilizing chemotherapy. We examined CD34+ cell counts in PB and in
AP products to identify those patients who were able to collect a sufficient
CD34+ cell count for ASCT. We compared these data with 99 consecutive poor mobilizers who were mobilized between 1999 and 2011 without
plerixafor.
Results: The median white blood cell and PB CD34+ cell count before
first AP was significantly higher after the first dose of plerixafor when
compared to the pre-plerixafor group. Accordingly, the median collected
CD34+cell count per single AP and total collected was significantly increased. The rate of patients with a collection of >2 × 106/kg body weight
CD34+cells in the first AP increased from 9.1% to 16%. Consistently, the
mobilization failure rate decreased from 34.3% to 18% and the successful
ASCT rate increased from 59.6% to 90%. As recently published, successful
mobilization could be achieved with a single fixed-dose in 60% of poor
mobilizers in the plerixafor cohort [Greil et al, Leuk&Lymph 2017].
Conclusions: The addition of plerixafor to chemo-mobilization in poor
mobilizers with MM or lymphoma significantly increased PB CD34+cell
counts, AP yields and ASCT rates when compared to poor mobilizers
from the pre-plerixafor era. These favorable AP results can be obtained
using our cost-efficient, single fixed-dose plerixafor schedule in the majority of the patients.
Disclosure: No conflict of interest disclosed.
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Functional analysis of human hematopoietic progenitor cell
interaction in an advanced 3D-model system of the marrow
niche
Wuchter P.1, Saffrich R.1,2, Nies C.3, Diehlmann A.1, Thiele D.3, Gottwald E.3
Institut für Transfusionsmedizin und Immunologie, Medizinische Fakultät
Mannheim der Universität Heidelberg, DRK-Blutspendedienst BadenWürttemberg - Hessen gGmbH, Mannheim, Germany, 2Universitätsklinikum
Heidelberg, Abteilung Innere Medizin V, Heidelberg, Germany, 3Karlsruhe
Institute of Technology (KIT), Institute of Functional Interfaces, Karlsruhe,
Germany
1

Introduction: We previously demonstrated that «stemness» of human
hematopoietic progenitor cells (HPCs) was maintained in a co-culture
setting with a monolayer of human mesenchymal stromal cells (MSCs).
This process is mediated through direct cell-cell contact. To simulate the
marrow microenvironment of the HPC niche more precisely we have established an advanced 3D co-culture system based on a proprietary microcavity array.
Patients and materials: The microcavity array was developed by the
Karlsruhe Institute of Technology (KIT) and represents a unique microchip for 3D cell culture with defined microcavities of 300 µm in all dimensions. After obtaining informed consent, MSCs were derived from human
bone marrow of healthy voluntary donors and HPCs were isolated from
umbilical cord blood. Cells were mixed in suspension and inoculated into
the microcavity array, which was subsequently mounted into a microbioreactor. This closed loop setup allowed precise control of medium flow
and oxygen saturation. After up to 21 days of co-culture, the cell populations were analyzed by immunostaining, RT2-PCR and colony formation
assay.
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Results: MSCs used the microcavities as a scaffold and formed a complex
3D mesh therein, spanning out from one side to another. HPCs were distributed three-dimensionally inside this MSC network and formed ß-catenin and N-cadherin based intercellular junctions to the surrounding
MSCs. We could show that compared to monolayers the number of MSCs
as well as HPCs was significantly higher in the 3D coculture setup. Our
data indicated that HPCs could be efficiently expanded in this microcavity
array system.
Conclusions: This model system allows analysis of the cellular determinants of the niche and demonstrates the impact of a 3D microenvironment on functional properties of HPCs. MSCs as supporting cells in
this setting were able to maintain stem cell functions of HPCs efficiently.
Therefore, this system could also be used as a potency assay for MSC populations intended for cell-based therapies.
Disclosure: Patrick Wuchter: Advisory Role: Sanofi-Aventis, Hexal AG; Financing
of Scientific Research: Sanofi-Aventis, Hexal AG
Eric Gottwald: Employment or Leadership Position: CEO 300MICRONS
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GADD45b protein in myeloid differentiation and stress
response of human hematopoietic cells
Nasri M.1, Mir P.1, Stefanczyk S.-A.1, Klimiankou M.1, Dannenmann B.1,
Zeidler C.2, Kanz L.1, Welte K.3,4, Skokowa J.1
University Hospital Tuebingen, Department of Oncology, Hematology,
Immunology, Rheumatology and Pulmonology, Tuebingen, Germany,
2
Medical School Hannover, Severe Chronic Neutropenia International Registry,
Department of Molecular Hematopoiesis, Hannover, Germany, 3University
Hospital Tuebingen, Department of Pediatric Hematology, Oncology and Bone
Marrow Transplantation, Tuebingen, Germany, 4Hannover Medical School,
Department of Molecular Hematopoiesis, Hannover, Germany
1

Introduction: Growth arrest and DNA-damage-inducible beta
(GADD45b) protein functions as stress sensor regulating cell cycle, survival, and apoptosis in response to DNA damage or genotoxic stress.
GADD45b is known to modulate stress responses in mouse myeloid cells.
Myeloid differentiation is also compromised in gadd45b knockout mice.
Less is known about the functions of GADD45b protein in stress-induced
myeloid differentiation in humans. Recently, we demonstrated, that in patients with severe congenital neutropenia (CN) daily treatment with high
doses of G-CSF stimulated C/EBPß-dependent stress-induced granulopoiesis. We therefore plan to evaluate the role of GADD45b in G-CSF-mediated myeloid differentiation of healthy individuals and CN patients.
Methods: We measured expression of GADD45b and its target genes in
«arrested» promyelocytes of CN patients, in comparison to G-CSF-treated
healthy individuals. We further inhibited GADD45b by means of lentivirus-based transduction of GADD45b-specific shRNA or CRISPR/Cas9
knockout of GADD45b and assessed DNA damage response as well as
myeloid differentiation of hematopoietic cells.
Results: We found that G-CSF treatment dramatically induced GADD45b
mRNA levels in CD33+ promyelocytes of healthy individuals, but failed
to do so in these cells of CN patients. We also observed severe reduced
mRNA levels of GADD45b target genes (cyclin B1, p27, CDK6, CDK4
and bcl-xl) in CN promyelocytes, as compared to G-CSF-treated healthy
individuals. GADD45b was activated and migrated into the nucleus upon
ATRA-mediated differentiation of the myeloid cell line NB4 and shRNA-mediated inhibition of GADD45b in these cells led to dramatically
reduced ATRA-triggered myeloid differentiation. This was in line with
diminished expression of myeloid-specific transcription factors C/EBPß
and C/EBPa. Moreover, transduction of NB4 cells with GADD45b shRNA resulted in a significantly enhanced sensitivity to UV irradiation, as
documented by elevated apoptosis and reduced proliferation. CRISPR/
Cas9-mediated GADD45b knockout in CD34+ cells was associated with
high sensitivity to UV-irradiation in term of reduced proliferation and
elevated pS139-H2AX levels. Moreover, GADD45b deficient iPS cells did
to produce floating hematopoietic/myeloid cells in embryoid body (EB)based myeloid differentiation culture.
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Conclusion: GADD45b plays an important role in G-CSF-mediated myeloid differentiation and stress response of human hematopoietic cells.
Disclosure: No conflict of interest disclosed.
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Using CRISPR/Cas9 to study key oncogenes in tumorigenesis
Secker K.-A.1, Keppeler H.1, Salih H.R.1,2, Kanz L.1, Schneidawind D.1,
Schneidawind C.1
Universitätsklinikum Tübingen, Medizinische Klinik II, Tübingen, Germany,
Deutsches Konsortium für Translationale Krebsforschung (DKTK), Tübingen,
Germany
1
2

Introduction: Cancer constitutes a heterogeneous group of diseases
defined by their diverse molecular abnormalities, which dictate disease
pathogenesis, treatment response and clinical prognosis. Therefore, chromosomal rearrangements and driver mutations like KRAS and FLT3-internal tandem duplication (ITD) play a crucial role in tumorigenesis and
are associated with a poor prognosis in a variety of cancer types. We recently studied the role of the MLL oncogene in an in vivo mouse model
using Transcription activator-like effector nucleases (TALENs). Hereby,
we developed an innovative leukemia model based on the generation of
endogenous activated oncogenes in primary human cells. The access to
genome editing tools like the clustered regularly interspaced short palindromic repeats (CRISPR)/Cas9 system provides the opportunity of further precise and efficient genome editing in many human cell types to
understand the role of oncogenes in cancer pathogenesis.
Methods: We used CRISPR/Cas9 to induce MLL translocations and to
insert mutated KRAS and FLT3-ITD (knock-in) in K562 and primary human hematopoietic stem and progenitor cells (HSPCs) derived from human cord blood. Protospacer sequences were identified via CRISPRscan
algorithm and single guide RNAs (sgRNAs) were produced. To test their
abilities to specifically cleave the target regions we performed an in vitro
cleavage assay. Subsequently, the different sgRNAs and the Cas9 protein
were nucleofected into K562 and HSPCs and resultant double strand
breaks from the different sgRNAs were detected using the surveyor assay.
Results: sgRNAs were designed to direct the Cas9 protein to patient-specific regions of the endogenous MLL, AF4, AF9, KRAS and FLT3 genes,
respectively. We obtained cutting efficiencies of 38% in K562 cells and
26% in HSPCs as determined by the surveyor assay. For the knock-in approach, templates encoding for mutations in KRAS and FLT3 have been
designed according to specific patient sequences. This resulted in expression of KRAS and FLT3-ITD mutations controlled through their endogenous promoters.
Conclusions: The sgRNAs targeting crucial oncogenes are key components of our genome editing approach that can be applied to other cell
lines and primary cells. In conclusion, we are able to mimic genomic
events in tumorigenesis allowing us to prospectively investigate the downstream effects of proto-oncogenes on gene expression, epigenetic regulation, stem cell biology, and genome stability.
Disclosure: No conflict of interest disclosed.
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The tumor-derived oncometabolite D-2-Hydroxyglutarate
alters the immune phenotype as well as mitochondrial
activity of monocyte-derived dendritic cells
Hammon K.1, Cárdenas-Conejo Z.E.1, Dettmer K.2, Oeffner P.2, Herr W.1,3,
Renner K.1, Kreutz M.1,3, Thomas S.1,3
Uniklinikum Regensburg, Regensburg, Germany, 2University Regensburg,
Regensburg, Germany, 3Regensburger Centrum für Interventionelle
Immunologie, Regensburg, Germany
1

Point mutations in the genes encoding the enzymes isocitrate dehydrogenase (IDH) 1 and 2 are frequently found in acute myeloid leukemia,
glioma and other solid cancers and lead to the production of the oncometabolite D-2-hydroxyglutarate (D-2-HG). D-2-HG has been shown to
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inhibit α-ketoglutarate dependent dioxygenases (e.g. DNA demethylases)
which in turn alters the epigenetic landscape of cells resulting in changes
of gene expression and tumorigenesis.
So far, little is known on the impact of D-2HG on human immune cells.
Herein, we investigated the long-term effects of D-2-HG on the differentiation of monocytes into dendritic cells (DCs) under standard culture
conditions (FCS, GM-CSF, IL-4) and their maturation by lipopolysaccharide (LPS). Analysis by mass-spectrometry revealed uptake of D-2-HG
into monocytes and monocyte-derived immature DCs of healthy donors.
Incubation of monocytes with D-2-HG (10–20 mM) for 7 days resulted
in significant lower surface expression of HLA-class II (HLA-DR, -DQ
and -DP) and DC-SIGN compared with untreated controls and this effect
was preserved even after maturation with LPS. In addition, we detected
a strong reduction of IL-12 secretion by D-2-HG treated DCs after LPS
maturation, while the secretion of IL-10 was slightly upregulated. However, the expression of CD80, CD86, HLA-class I, CD40 and PD-L1 was
unaltered, while the expression of inhibitory molecules like HLA-G, TIM3, ILT-2, ILT-3 and BTLA were slightly reduced in D-2-HG treated mature
DCs. In addition, allogeneic mixed lymphocyte reactions with D-2-HG
treated and LPS-matured DCs had no effect on the proliferation of naive-derived CD4 T cells and the expression of T-cell activation markers
(DC to T cell ration of 1:10).
To analyze the effect of D-2HG on mitochondrial activity we compared
the oxygen consumption in DCs after D-2-HG treatment and found a
two-fold increase in basal oxygen consumption in D-2-HG treated DCs
compared to untreated controls. This is in line with data showing increased reactive oxygen species levels in D-2-HG treated DCs.
In conclusion, our results indicate that D-2-HG impairs the APC function
of DCs by downregulation of HLA-class II, DC-SIGN as well as IL-12 secretion, which potentially may contribute to the immune escape of tumor
cells. In addition, D-2-HG treatment increased the mitochondrial activity in DCs, which needs a more detailed characterization of underlying
mechanisms.
Disclosure: No conflict of interest disclosed.
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Multi-omics analysis of serum samples demonstrates
reprogramming of organ functions via systemic calcium
mobilization and platelet activation in metastatic melanoma
Reichle A.1,2, Muqaku B.2, Eisinger M.2, Meier S.M.2, Tahir A.2, Pukrop T.1,
Haferkamp S.3, Slany A.2, Gerner C.2
University Hospital of Regensburg, Medical Clinic III, Regensburg, Germany,
University of Vienna, Department of Analytical Chemistry, Faculty of Chemistry,
Wien, Austria, 3University Hospital of Regensburg, Department of Dermatology,
Regensburg, Germany
1
2

Introduction: Pathophysiology of cancer-associated syndromes such as
cachexia is poorly understood and no routine biomarkers have been established, yet.
Methods: Based on an ongoing study performed at the University Hospital of Regensburg evaluating novel therapeutic options for patients with
metastatic melanoma (ClinicalTrials.gov Identifier: NCT01614301) (17),
we analyzed serum samples from six study participants using shotgun
proteomics and targeted metabolomics.
Results: Using shotgun proteomics, known marker molecules including
PMEL, CRP, SAA, and CSPG4 were found deregulated in patients with
metastatic melanoma. Targeted analysis of 58 selected proteins with multiple reaction monitoring was applied for independent data verification. In
three patients, two of which suffered from cachexia, a tissue damage signature was determined, consisting of nine proteins, PLTP, CD14, TIMP1,
S10A8, S10A9, GP1BA, PTPRJ, CD44, and C4A, as well as increased levels
of glycine and asparagine, and decreased levels of polyunsaturated phosphatidylcholine concentrations, as determined by targeted metabolomics.
Remarkably, these molecules are known to be involved in key processes of cancer cachexia. Based on these results, we propose a model how
metastatic melanoma may lead to reprogramming of organ functions via
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formation of platelet activating factors from long-chain polyunsaturated
phosphatidylcholines under oxidative conditions and via systemic induction of intracellular calcium mobilization. Calcium mobilization in platelets was demonstrated to alter levels of several of these marker molecules.
Additionally, platelets from melanoma patients proved to be in a rather
exhausted state, and platelet-derived eicosanoids implicated in tumor
growth were found massively increased in blood from three melanoma
patients. Platelets were thus identified as important source of serum protein and lipid alterations in late stage melanoma patients. Biomodulatory
therapy including pioglitazone, COX-2 and mTor inhibitor and metronomic low-dose chemotherapy may improve cachexia and ECOG status.
Conclusions: The proposed model describes the crosstalk between lipolysis of fat tissue and muscle wasting mediated by oxidative stress, resulting
in the metabolic deregulations characteristic for cachexia. Further, the
therapeutic results demonstrate beneficial effects of biomodulatory therapy for improving cachexia.
Disclosure: No conflict of interest disclosed.
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Targeting mitotic exit in solid tumors
Greil C., Felthaus J., Wider D., Schüler J., Schnerch D., Duyster J.,
Engelhardt M., Wäsch R.
Medical Center, University of Freiburg, Department of Medicine I, Hematology,
Oncology & Stem Cell Transplantation, Freiburg, Germany

Introduction: In different tumors mitotic slippage can occur due to residual APC/C activity and continuous background degradation of cyclin B,
and cells may survive antimitotic treatment with spindle poisons due to
mitotic exit. It could be shown, that targeting the APC/C or its activator
Cdc20 can prevent mitotic slippage. Thus, inhibition of cyclin B proteolysis in cells treated with antimitotic drugs may lead to more efficient tumor
eradication.
Methods: Cell lines and patient-derived tumor cells (PDX) from different solid neoplasms were treated with the antimitotic agent paclitaxel, the
proteasome inhibitor bortezomib or the APC/C-inhibitors proTAME/
Apcin and analysed via flow cytometry to determine G2/M-arrest and apoptotic rate, ATP-measurement to assess cell viability, and soft agar colony
assays to evaluate cell growth and determine lasting tumor eradication. A
PDX-based mouse model has also been established.
Results: HeLa cells treated with paclitaxel and proTAME/Apcin showed
higher rates of G2/M-arrest than cells treated with paclitaxel alone. A similar effect was achieved with sequential but not with simultaneous treatment with bortezomib. PDX cell lines from breast and non-small cell lung
cancers were sequentially treated with paclitaxel and bortezomib. The
concentrations leading to similar effects on cell cycle, viability and growth
varied between tumor entities. For low paclitaxel doses the combination
with bortezomib induced higher rates of G2/M-arrest than treatment with
paclitaxel alone. Moreover, the combination of paclitaxel with bortezomib
reduced cell growth in soft agar colony assays more efficiently than paclitaxel alone. In higher concentrations, probably not reachable in vivo,
bortezomib alone led to a strong reduction of colony formation. After
combination therapy, cell viability was reduced in comparison to treatment with paclitaxel alone.
Conclusion: The most efficient mitotic arrest may be obtained by combining antimitotic drugs and agents which block cyclin B proteolysis using
low doses achievable in vivo. We have recently shown that this concept is
efficient in AML [Schnerch et al., Oncotarget 2017] and demonstrate here
that this also holds true for primary solid cancers.
Disclosure: No conflict of interest disclosed.
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Comparative study of L1 between lung cancer and healthy
samples
Pantopikou K., Apostolou P., Papasotiriou I.
Research Genetic Cancer Centre S.A., Florina, Greece

Introduction: LINE-1 (L1) retrotransposons are repetitive DNA sequences that are positioned throughout the genome and comprise 17% of it. In
somatic cells, retrotransposons like L1 are silenced; nevertheless, a number of observations, in human cancer cells, indicate that L1 sequences become reactivated and are capable of copying themselves and mobilizing to
novel genomic locations. The recombination events can lead to rearrangements and chromosomal breaks, thus may disrupt the coding sequence of
a gene. Literature and experimental data demonstrated that LINE-1 activity is increased in various types of cancer cells and tissues. The aim of the
present study was to compare L1 copies between lung cancer samples and
healthy individuals.
Methods: Cells were isolated from commercial cancer cell lines CALU-1,
COR-L105 COLO699N (provided by ECACC), representing lung cancer.
PBMCs were also isolated from three healthy individuals. F.I.S.H. was performed with L1-ORF2 probe, which was produced with endpoint PCR
and fluorescent nucleotides and more than twenty nuclei of each sample
were recorded. In addition, RNA was extracted and qPCR for L1-ORF2
was performed in triplicates for the above cells. Finally, statistical analysis
was performed in both experimental panels (p < 0.05 was set as significant).
Results: The F.I.S.H experiment analysis revealed that the copies of L1ORF2 in cancer samples were higher (49.95 ± 11.21) than in normal individuals (7.1 ± 0.66). On the contrary, the gene expression analysis did
not revealed any significant difference between the two groups that were
studied.
Conclusion: Taking everything into consideration it has been approved
that at genome level, the copies of L1-ORF2 are higher in cancer samples.
Therefore, since it may be involved in tumorigenesis, it might be used as a
potential biomarker. More samples in more cancer types need to be studied, so to be used at clinical level.
Disclosure: No conflict of interest disclosed.
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Das metastasierte hormonsensitive Prostatakarzinom
V646

Medical treatment of patients with hormone-naive metastatic
prostate cancer: what’s new?
Cathomas R.
Kantonsspital Graubünden, Medizinische Onkologie, Chur, Switzerland

Since the seminal work of Charles Huggins in 1941, androgen deprivation
therapy (ADT) has been the standard management for men with metastatic prostate cancer. Over the decades the form of androgen deprivation
has changed from surgical castration to medical castration using LHRH
analogues. Castration- based treatments have a very high response rate
of over 80% with a median time of progression free survival of 12–18
months. Some patients experience disease control for many years. With
the development of antiandrogens such as flutamide, bicalutamide and
nilutamide many studies investigated if these drugs could be used either
as monotherapy or in combination with castration. None of these trials
could demonstrate a clinically meaningful impact on improvement of
disease control or overall survival. In another attempt to improve outcome and reduce toxicity, the use of intermittent androgen deprivation
was evaluated: A large randomized non-inferiority trial however failed
to demonstrate equal efficacy of intermittent versus continued androgen
deprivation for patients with metastatic disease. In 2014, a randomized
trial demonstrated that the addition of docetaxel to ADT at the time of
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diagnosis significantly improved overall survival. A second even larger
trial confirmed these findings. There is still ongoing debate about which
patients benefit most from early chemotherapy: patients with high tumor
burden and primary metastatic presenation appear to gain the largest benefit from docetaxel. It is now widely accepted that early docetaxel represents a standard of care for many patients with hormone- naive metastatic
prostate cancer. At the ASCO meeting 2017, data from two large randomized phase III trials will be presented studying the addition of the testosterone inhibitor abiraterone acetate to ADT in this setting. Since these
trials were performed before the implementation of docetaxel it will prove
difficult to translate the results into current clinical practice. Depending
on the magnitude of benefit even the use of all three medical Treatment
options has to be discussed. Several additional trials will be presented in
the coming years sheding more light on the optimal treatment options
and sequence.
Disclosure: Richard Cathomas: Financing of Scientific Research: ja: Astellas,
Janssen, Bayer, Amgen, Sanofi; Expert Testimony: ja: Janssen

Wissenschaftliches Symposium
Update T-Zell Non-Hodgkin Lymphom
V649

Recurrent T-cell lymphomas: new drugs?
Hopfinger G.
Medizinische Universität Wien, Univ.Klinik für Innere Medizin I, Wien, Austria

Peripheral T lymphomas (PTCL) in adults constitute less than 15% of all
non-Hodgkin lymphomas (NHL). Comprising a heterogeneous group
of hematopoietic tumors, patients usually present at advanced stage and
show an aggressive clinical course. First-line therapy in most patients
is CHOP based. However, outcome is still unsatisfying as 30% of PTCL
show a primary refractory disease. For further improvement, Etoposid
was included in first and second line regimen (e.g. EPOCH, CHOEP or,
PREBEN), however, randomized prospective trial are lacking. With the
exception of ALK pos. Anaplastic Large Cell Lymphoma, (ALCL,ALK+),
responding PTCL-patients eligible for intensive chemotherapy are referred to consolidating therapy with autologous stem cell transplantation
(ASCT) resulting in an improvement of 10–15%.
As primary relapsed or refractory (r/r) refractory PTCL is associated with
dismal outcome, various new drugs were tested. Based on response rates
at 30%, histone deacetlyase inhibitors (HDACi) Romidepsin or Belinostat and antifolinate Pralatrexate achieved FDA approvement. The immune-conjugate Brentuximab Vedotin lead to impressive response in r/r
ALCL (ALK + and ALK -) and demonstrated activity in other CD30 positive PTCL despite lacking linear correlation of CD30 expression. Based on
the results explored in r/r PTCL, new drugs are now tested in randomized
first-line trials e.g. CHOP+/- Romidepsin or Brentuximab Vedotin+CHP
(cyclophosphamide, doxorubicin, and prednisone) versus CHOP. For r/r/
PTCL patients, encouraging results are available by the introduction of the
Phosphoinositide-3-kinase (PI3K δ/γ) inhibitors Duvelisib and Tenalisib
or the combination of Pralatrexate and Romidepsin. However, no long
term improvement was achieved with any therapeutic intervention in r/r
PTCL. In conclusion, so far no efficient standard therapy has been established in PTCL. Therefore, inclusion in clinical trials is strongly recommended.
Disclosure: Georg Hopfinger: Financing of Scientific Research: Celgene, Gilead,
Janssen, Novartis; Expert Testimony: Celgene
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Perspektiven der Therapie des kolorektalen Karzinoms
V651

Potential role of ctDNA in therapy management
Gerger A.
Medizinische Universität Graz, Graz, Austria

Individualized treatment of cancer patients should be ideally based on the
inhibition of relevant signaling pathways and identification of predictive
and prognostic biomarkers. Cancer, however, is mirrored by large heterogeneity within different tumor entities and even within specific tumor
entities. Moreover, cancer genomes are instable and therefore subjected to
continuous changes during the progress of the disease and treatment. Traditionally, a surgical intervention/ biopsy is necessary to gain tumor samples from the primary tumor and metastases. These procedures, however,
are invasive. Recently, non-invasive examination procedures have been
developed which allow gaining insight into the cancer genome derived
from peripheral blood and therefore allow monitoring the evolution of
the cancer genome. These approaches, which are also known as ‘liquid biopsies’, are based on components of the cancer genome reaching the blood
stream and may overcome the selection bias of cancer heterogeneity. At
present, cancer specific therapies are selected according to tumor entities
based on anatomical boundaries. For most types of locally advanced and
metastatic carcinoma only a few evidence-based effective therapies are
available and these are mostly based on the clinico-pathological profile
of the primary carcinoma. An individual therapy based on an exact molecular-biologic cancer profiling may show greater effectiveness. Cancer
profiling by examining circulating tumor DNA (ctDNA) from blood samples could eliminate ineffective treatment attempts and therefore spare the
patient unnecessary side effects and save the cost of ineffective therapies.
The potential application of ctDNA in clinical routine setting could be
multiple, as ctDNA may be used for tumor profiling for diagnosis, assessment of minimal residual disease after curative surgery for prediction of
clinical outcome and adjuvant treatment selection, real time monitoring
of response to therapy, detection of resistance and identification of new
treatment targets.
Disclosure: No conflict of interest disclosed.
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Integrating immnotherapy into the management of colorectal
cancer
Stein A.
Universitätsklinikum Hamburg-Eppendorf, Hubertus Wald Tumorzentrum
Universitäres Cancer Center Hamburg, Hamburg, Germany

Introduction: Despite relevant improvements the prognosis of patients
with colorectal cancer (CRC) remains limited and further research is
warranted. Immunotherapy has gained widespread use in several tumour
types, including melanoma, lung, head and neck, bladder, gastric and
renal cancer or Hodgkin’s lymphoma. For CRC immunotherapy is currently indicated only for pretreated metastatic mismatch-repair deficient
(dMMR) tumors (<5% of CRC).
Methods: Current strategies of integrating immunotherapy in dMMR
and proficient MMR (pMMR) CRC patients were analyzed taking into
account recent publications or congress presentations.
Results: For pretreated metastatic dMMR CRC patients PD-1 inhibitors
have shown relevant anti-tumour activity in single arm phase 2 trials (Le
et al 2015, Overman et al 2016). On-going developments are randomized
comparisons in the adjuvant setting in combination with chemotherapy
(FOLFOX) or as single agent in 1st line metastatic CRC compared to standard regimen or in combination with ipilimumab in advanced metastatic
CRC. Besides dMMR further subgroups e.g. POLE mutated tumours likely display a similar responsiveness to immunotherapy (Glaire et al. 2016).
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In the low immunogenic pMMR CRC several combination regimen are
currently investigated, to increase immunogenicity by either decreasing
immunosuppressive mechanisms or increasing antigen-presentation and
immune cell infiltration, e.g. with MEK inhibitors (Ebert et al. 2016, Bendell et al 2016) or chemotherapy (Duffy and Greten 2014), with or without
monoclonal antibodies like cetuximab (Pozzi et al. 2016) or bevacizumab
(Bendell et al 2015). Furthermore, trials evaluating the combination of
immunotherapy and local ablative techniques (radiofrequency ablation or
radiotherapy) to induce antigen boost and thus trigger immune response
are on-going.
Conclusions: A multitude of clinical trials evaluating immunotherapy
as single agent or in combination regimen with chemotherapy, targeted
agents or local ablative techniques in single arm phase 2 trials or even in
randomized phase 3 trials are currently on-going. These trials will determine the role of immunotherapy in deficient and hopefully in proficient
MMR CRC patients.
Disclosure: Alexander Stein: Advisory Role: Roche, Merck, BMS, Amgen, Sanofi,
MSD; Financing of Scientific Research: Merck, BMS, Amgen, Celgene, Bayer,
Servier, MSD, Sanofi, Roche; Expert Testimony: Roche, Merck, BMS, Sanofi
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Pathogenesis and immunology of Hodgkin lymphoma
Küppers R.
Universitätsklinik Essen, Institut für Zellbiologie (Tumorforschung), Essen,
Germany

Considerable progress has been made in the last years in our understanding of the pathogenesis and pathophysiology of classical Hodgkin lymphoma. It is now clear that several master transcription factors contribute
to the lost B cell phenotype of the mature B cell-derived Hodgkin and
Reed/Sternberg (HRS) tumor cells and their malignant behaviour. We
recently recognized deregulated activity of the AP1-transcription factor
family member BATF3 as an important pathogenetic mechanism linking the constitutive JAK/STAT activity with MYC activity in HRS cells.
Further insights into the deregulation of gene expression in HRS cells is
currently being obtained from a refined comparison of the global gene
expression of HRS cells and normal B cell subsets, revealing a particular
relationship of HRS cells to normal CD30-positive B cells. Charaterization
of normal CD30-positive B cells is also relevant in light of the fact that
numerous lymphoma patients are currently treated with an immunotoxin
targeting CD30-positive cells. The list of recurrent genetic lesions in HRS
cells is increasing, and pathogenetic mechanisms beyond deregulation
of the NF-kB and JAK/STAT pathways are emerging. It is also becoming
clearer how HRS cells orchestrate their microenvironment. This includes
attraction and modification of immune cells that provide survival and
proliferation signals for the HRS cells, as well as numerous strategies of
the HRS cells to evade from an attack by cytotoxic cells. The latter also
includes a number of genetic lesions.
Disclosure: Ralf Küppers: Advisory Role: Advisory Board of Takeda for MRD in
Hodgkin lymphoma
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Wissenschaftliches Symposium

Allogene Stammzelltransplantation: Neue Konzepte zur
Spenderauswahl
V658

New concepts for HLA matching
Fleischhauer K.
Universitätsklinikum Essen, Institut für Zelltherapeutische Forschung, Essen,
Germany

Human leukocyte antigen (HLA) mismatches between donor and recipient represent an important histocompatibility barrier to allogeneic tissue
grafting. HLA alleles are highly polymorphic, with over 16.000 variants
described to date, and are co-dominantly expressed from two parental
copies of human chromosome 6 inherited according to Mendelian rules.
An HLA-identical sibling can therefore be found with a probability of
about 25%, while a well-matched unrelated donor is available in the pool
of over 30 million volunteers enrolled in world-wide registries for 60–90%
of the patients, depending on ethnicity. Over recent years, improvements
in pharmacological immune suppression and new protocols of ex-vivo
graft manipulation have enabled successful allogeneic hematopoietic stem
cell transplantation also across an entire mismatched HLA haplotype.
HLA mismatches in the patient are target of alloreactive donor T cells
mediating both toxic graft versus host disease (GvHD) and beneficial graft
versus leukemia. However, the threshold of required T cell alloreactivity
is lower for GvL than for GvHD, creating a window of opportunity for
donor selection strategies aimed at favoring so-called permissive HLA
mismatches associated with low toxicity yet efficient disease control. New
insights into the molecular and immunological mechanisms governing T
cell alloreactivity have opened new avenues to this regard, which will be
reviewed in this presentation, and critically discussed relative to other donor factors including age, sex and cytomegalovirus match.
Disclosure: Katharina Fleischhauer: Expert Testimony: Industrielle Koopeation
mit der Firma GenDX (Utrecht, Niederlande)

Wissenschaftliches Symposium
Amyloidose
V661

New treatment options in AL-amyloidosis
Schwotzer R.
Universitätsspital Zürich, Hämatologie, Zürich, Switzerland

Light chain (AL) amyloidosis results from extra-cellular deposition of fibril-forming monoclonal immunoglobulin light chains usually secreted
by a plasma cell clone.
What’s challenging about AL-Amyloidosis is the fact, that it’s not just a
haematological malignancy treated with chemotherapy, but a systemic
disease with organ dysfunction that strongly influences the course of the
disease, treatment options and patient outcomes. Over the last decade, the
progress made in the field of plasmacell dyscrasias (in particular multiple
myeloma) is impressive and has changed the prognosis of patients suffering from the disease for the better. By analogy, these agents have also
proven to be effective in AL-Amyloidosis by suppressing the malignant
plasma cell clone, and as a consequence reducing the concentration of
circulating toxic light chains.
However, data on treatment options for AL-Amyloidosis from randomised controlled trials are scarce, todays knowledge is mainly based
on retrospective analysis. Furthermore, organ dysfunction often prohibits
aggressive therapy and therefore limits therapeutical options for AL-Amyoidosis patients.
Sanchorawala et al. have shown that autologous stem cell transplantation
(ASCT) leads to response rates around 70% and is therefore considered
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gold standard for fit patients . Unfortunately, many are diagnosed late,
already suffering from advanced MAYO stage (Kumar et al. JCO 2012)
and therefore are not eligible for ASCT, therefore equivalent alternative
treatment options are required.
Beside proven agents like Melphalan, Dexamethason or Cyclophosphamide, immunomodulatory agents like proteasominhibitors or -imids are
considered standard treatment and build the back bone of the regimens.
New approaches like the CD38-Antibody Daratumumab, the immunstimulatory antibody Elotuzumab (Anti-SLAM-F7) or small interfering
RNA add further options.
To truly conquer AL-Amyloidosis especially in advanced stage disease, a
goal has to be to reduce damage done by light chain deposition. Pepys et
al. have shown positive effects of an antibody targeting Serum Amyloid
P component (SAP). Further the antibody NEOD001 targeting a cryptic
epitope on misfolded light chains showed cardiac response rates of 50%
in a phase I/II trial.
To combine the tried and true with modern therapies will be the challenge
for future randomised controlled trials.
Disclosure: No conflict of interest disclosed.
V662

Novel therapeutic approaches for AL amyloid
Liedtke M.
Stanford Cancer Institute, Stanford, United States

Immunoglobulin light chain amyloidosis (AL) is a protein deposition disease characterized by varying degrees of organ dysfunction, morbidity,
and early death due to toxicity from misfolded light chains (LC), usually
produced by clonal plasma cells. Cardiac involvement is common, and patients with severe cardiac dysfunction have a median survival of as little as
6 months. Successful LC suppressive therapy is associated with improved
rates of organ response and survival, but complete hematologic responses are infrequent and most patients do not achieve improvement in their
organ function due to persistence of the deposited amyloid fibrils. In this
session we will review emerging approaches that may more efficiently
suppress the clonal plasma cell dyscrasia and novel therapies designed to
accelerate improvement of organ function by enhancing the clearance of
amyloid deposits.
1. Light chain suppressive therapy
Daratumumab is a monoclonal antibody targeting the CD38 surface
antigen on plasma cells, and has proven efficacy in multiple myeloma.
In AL amyloidosis early retrospective studies report rapid and deep
hematologic responses in the majority of patients suggesting that daratumumab is a promising new agent for AL.
2. Amyloid directed therapy
Three monoclonal antibodies designed to target existing amyloid deposits are currently undergoing evaluation in prospective clinical trials: NEOD001, 11–1F4 and anti-SAP. These antibodies may accelerate
resorption of amyloid deposits by triggering phagocytosis and immunologic clearance and ultimately improve rates of organ responses.
Doxycycline is an antibiotic with the ability to disrupt amyloid fibrils.
Clinical benefit of doxycycline has been suggested in a cohort of patients who received doxycycline versus penicillin after autologous stem
cell transplantation and in a small case control study comparing bortezomib-based chemotherapy with or without doxycycline.
Epigallocatechin-3-gallate (EGCG) is a phenolic antioxidant found in a
variety of plants such as green tea. In a small cohort of patients with cardiac AL, improvement in cardiac parameters was reported after treatment
with EGCG suggesting potential clinical benefit. A randomized placebo-controlled study of EGCG designed to provide unbiased, high quality
evidence for this promising approach has been completed in Germany.
Disclosure: Michaela Liedtke: Advisory Role: Prothena; Expert Testimony:
Prothena
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Genetics and prognosis in AL amyloidosis
Schönland S.O.1, Jauch A.2, Granzow M.2, Bochtler T.3, Müller-Tidow C.3,
Hegenbart U.1
Universitätsklinikum Heidelberg, Amyloidose-Zentrum, Heidelberg, Germany,
2
Universitätsklinikum Heidelberg, Institut für Humangenetik, Heidelberg,
Germany, 3Universitätsklinikum Heidelberg, Med. Klinik V, Heidelberg, Germany
1

Introduction: Systemic AL amyloidosis is a rare protein deposition disease caused by a plasma cell dysrcasia or more rarely by a B cell non-hodgkin´s lymphoma. The response to chemotherapy plays an important role
to improve the survival prognosis of this life-threatening disease.
Methods: We will give an overview about the current knowledge regarding genetic diagnostics for systemic amyloidoses and its prognostic relevance.
Results: An iFISH examination of CD138+ enriched bone marrow plasma cells shows in nearly all patients cytogentic aberrations. The examination is helpful to confirm the diagnosis of the AL type in patients with a
small clone and is furthermore of prognostic relevance regarding sensitivity to drugs as melphalan or bortezomib. Examination of germline DNA
of peripheral blood might be necessary in some patients to detect amyloidogenic mutations and therefore to distinguish between hereditary and
non-hereditary amyloidosis types. Using germline SNP analyses we try to
identify further genetic factors which might play a role in the pathogenesis of AL amyloidosis, but this is still outside of clinical routine.
Summary: Genetic diagnostics in AL amyloidosis is a standard method to
characterize the plasma cell clone and for differential diagnosis to hereditary amyloidosis types.
Disclosure: Stefan Schönland: Advisory Role: Janssen, Takeda, Prothena, GSK;
Financing of Scientific Research: Janssen, Prothena; Expert Testimony: Janssen,
Celgene, Prothena, Sanofi
Ute Hegenbart: Advisory Role: Prothena, Pfizer; Financing of Scientific Research:
Janssen

Debatten

CML: Ist Imatinib als Erstlinientherapie noch zu empfehlen?
V665

Is Imatinib still suitable as first line therapy for all patients
with CML? – contra
Krause S.W., Deutsche CML Studiengruppe
Universitätsklinikum, Medizinische Klinik 5, Erlangen, Germany

The prognosis for patients with CML has improved considerably since
the introduction of imatinib. Many patients achieve durable molecular
responses and thereupon have an excellent long term outcome. Nevertheless, the price to pay is a continuous therapy with side effects that are
frequently affecting quality of life to a considerable degree. Molecular responses are achieved more rapidly with more potent second generation
TKI. This leads to a slight decrease of refractory disease and, more importantly, a larger fraction of patients achieves deep molecular remission in
a shorter period of time. Thus, more patients have the chance of a stable
therapy-free remission, which can be regard as an operational «cure». This
change of the ultimate treatment goal from «containment» to «cure» supports to chose a more potent treatment option than imatinib in the first
place.

Freier Vortrag

Myeloproliferative Neoplasien
V669

Activation of TRKA receptor elicits mastocytosis in mice and
is involved in the development of resistance to KIT-targeted
therapy
Yang M.1, Pan Z.1, Huang K.1,2, Büsche G.1, Feuerhake F.1, Chaturvedi A.1,
Nie D.2, Heuser M.1, Thol F.1, von Neuhoff N.3, Ganser A.1, Li Z.1
Hannover Medical School, Hannover, Germany, 2Sun Yat-Sen Memorial
Hospital, Sun Yat-Sen University, Guangzhou, China, 3University of DuisburgEssen, Essen, Germany
1

The TRK (tropomyosin-related kinase) tyrosine kinase receptors (TRKA,
TRKB, TRKC) are high affinity receptors for the neurotrophins (NTs,
including nerve growth factor = NGF). The role of NT signaling in the
pathogenesis of mastocytosis is not well understood. To investigate the
role of TRKA signaling in the pathogenesis of mastocytosis and acute leukemia, 19 C57BL/6J mice were transplanted with retrovially gene-modified primary hematopoietic stem/progenitor cells (TRKA/NGF = 7,
TRKA = 6, NGF = 6) in two independent experiments. In another separate study, seven animals were transplanted with TRKA (n = 3) or LNGFR (low-affinity nerve growth factor receptor, n = 4) modified cells alone.
In the TRKA/NGF group, four animals developed acute leukemia within
6 months after transplantation, while three animals developed systemic
mastocytosis (SM) within 12 months after transplantation. Abnormal
mast cells mainly showed features of mature hypergranular mast cells, expressing CD25, tryptase, KIT, and TRKA. SM mainly affected spleen, liver,
and bone marrow with multifocal compact mast cell infiltrates. One out
of 9 mice in the TRKA alone group developed a myeloproliferative neoplasm, while no other animals with TRKA alone, NGF alone or LNGFR
showed SM or other hematological malignancies. Our data indicate that
activation of both TRKA (SM incidence = 43% in this study) and TRKB
(SM incidence = 71%, Yang M et al., Blood 2013) by their ligands are more
potent than KIT D816V for induction of SM, since SM was not induced by
retroviral-mediated expression of KIT D816V in similar settings. Moreover, activation of TRKA by NGF strongly rescued KIT inhibition-induced
cell death of mast cell lines and primary mast cells from patients with SM,
and this rescue effect were efficiently blocked by entrectinib (a new pan
TRK specific inhibitor). Resistance to KIT inhibition by TRK activation
was associated with reactivation of MAPK and >1200 fold upregulation
of early growth response factor 3 (EGR3), suggesting an important role of
MAPK-EGR3 axis in resistance development to kinase inhibition. In mice
xenotransplanted with HMC-1 mast cells (total n = 17), targeting both
TRK and KIT significantly prolonged survival of animals compared with
targeting KIT or TRK alone. Our data strongly suggest that TRK signalling may contribute to the pathogenesis of mastocytosis and development
of resistance to targeted therapies in SM. Targeting TRK signaling might
overcome resistance to KIT-targeted therapy in SM.
Disclosure: No conflict of interest disclosed.

Disclosure: Stefan Krause: Financing of Scientific Research: Novartis
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Clinical characteristics and treatment with ruxolitinib in
patients with PCM1-JAK2 and BCR-JAK2 positive myeloid/
lymphoid neoplasms with eosinophilia

JAK2 V617F mutation detection in chronic myeloproliferative
neoplasms by digital PCR

Metzgeroth G.1, Schwaab J.1, Naumann N.1, Haferlach C.2, Jawhar M.1,
Horny H.-P.3, Dirk J.4, Kratz-Albers K.5, Kraemer D.6, Mayer S.7, Storch N.8,
Burchert A.9, Haferlach T.2, Cross N.C.P.10, Hofmann W.-K.1, Fabarius A.1,
Reiter A.1

Universitätsklinikum Freiburg, Freiburg, Germany

III. Medizinische Klinik, Hämatologie und Internistische Onkologie,
Universitätsmedizin Mannheim, Mannheim, Germany, 2Münchner
Leukämielabor, München, Germany, 3Pathologisches Institut der LudwigMaximilians-Universität München, München, Germany, 4Hämatologie und
Onkologie, DKD, Helios Klinik Wiesbaden, Wiesbaden, Germany, 5Medizinische
Klinik A, Hämatologie und Onkologie, Universitätsklinikum Münster, Münster,
Germany, 6Hämatologie und Onkologie, Medizinischer Campus Universität
Oldenburg, Oldenburg, Germany, 7Innere Medizin III, Hämatologie und
Internistische Onkologie, Universitätsklinikum Regensburg, Regensburg,
Germany, 8Hämatologie und Onkologie, St. Vincenz-Krankenhaus Limburg,
Limburg, Germany, 9Hämatologie und Onkologie, Universitätsklinikum
Gießen und Marburg, Marburg, Germany, 10Faculty of Medicine, University of
Southampton, Southampton, United Kingdom
1

Introduction: In myeloid neoplasms, rearrangements of chromosome
band 9p24 are associated with PCM1-JAK2 and BCR-JAK2 fusions as
consequence of a t(8;9)(p22;p24) and a t(9;22)(p24;q11), respectively.
Myeloid/lymphoid neoplasms with eosinophilia and a PCM1-JAK2 fusion
gene represent a new distinct subentity in the WHO 2016 classification.
Patients (pts.) are usually diagnosed in chronic phase but may also be initially diagnosed or rapidly progress to blast phase. Therefore, eligible pts.
should be considered for rapid allogeneic stem cell transplantation (SCT).
Notably, potential efficacy of the JAK1/JAK2 inhibitor ruxolitinib (ruxo)
has recently been reported.
Methods: We sought to evaluate clinical characteristics, efficacy of ruxo
+/– subsequent allogeneic SCT, and overall survival (OS) in 7 pts. (male,
n = 6; median age 51 years; range 29–70) with a PCM1-JAK2 (n = 6) or a
BCR-JAK2 (n = 1) fusion gene.
Results: All pts. presented with leukocytosis (median 21 × 109/l, range
10–48), 4/7 (57%) pts. with eosinophilia >1.0 × 109/l and 5/7 (71%) pts.
with splenomegaly. Cytogenetic analyses revealed a t(8;9)(p22;p24) in 4
pts. and a t(8;9;9)(p22;p24;p13), a t(9;18)(p24;q12),t(14;18)(q21;q23) and
a +6,+8,t(8;9)(p22;p24),+22 in one patient each. Bone marrows were hypercellular with abnormal erythropoiesis and significant fibrosis in all pts.,
and MDS/MPN (n = 5), CEL (n = 1) or myelofibrosis (n = 1) were diagnosed. After median treatment of 24 months (range 2–32), 5 pts. achieved
a normalization of blood counts after median 7 months (range 2–17) and
2 pts. achieved a complete cytogenetic response (CCR). One patient developed myeloid blast phase while on ruxo for 3 months and 2 pts. are in
hematologic remission on ruxo for 12 and 32 months, respectively. Four
pts. underwent allogeneic SCT because of cytogenetic relapse (n = 2), lack
of response (n = 1) or planned rapid SCT (n = 1) after median 25 months
(range 2–35) on ruxo. Three pts. are disease-free for median 37 months
(range 28–47) after SCT. One patient developed at month +5 a high-grade
B-cell lymphoma with complex karyotype and rapidly fatal outcome. By
now, one patient has died and median OS is 36 months (range 9–69).
Conclusion: A rearrangement of chromosome band 9p24 may indicate
a JAK2 fusion gene and potential activity of ruxo. Pts. may achieve durable remissions but careful monitoring is mandatory for early diagnosis of
resistance or relapse. Eligible pts. should be considered for an allogeneic
SCT.
Disclosure: Georgia Metzgeroth: Financing of Scientific Research: Novartis Pharma, Roche, Vifor
Andreas Reiter: Financing of Scientific Research: Novartis Pharma
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Waterhouse M., Pfeifer D., Follo M., Bertz H., Finke J.
Introduction: The JAK2 V617F mutation can be detected in patients
with myeloproliferative neoplasms (MPN). MPN treatment efficiency can
be assessed by JAK2 V617F quantification. Real-time quantitaive PCR
(qPCR) is widely used for JAK2 V617F quantification. Emerging alternative technologies like digital droplet PCR (ddPCR) have been described to
overcome inherent qPCR limitations.
Methods: A total of 101 samples (peripheral blood: 72, bone marrow: 29)
obtained from 59 patients were included in the study. The qPCR reaction
volume was 25uL and primer concentrations were 300 nmol/l whereas the
probe concentration was 200 nmol/l. Quantification for the wild-type and
the JAK2 V617F mutation was performed using the standard curve method. The presence of the JAK2 V617F mutation was confirmed in selected
samples by Sanger sequencing. The ddPCR assay was performed with the
PrimePCRTM ddPCRTM Mutation Detection Kit Assay for JAK2 wild-type
and the V617F mutation. The ddPCR reaction volume was 20 uL and
composed of 10 uL of ddPCR supermix for probes and 5 uL of digested
DNA template. Each reaction mixture was partioned into approximately
20 000 droplets with a droplet generator. Cycled droplets were read in the
QX 100 droplet-reader and analysis of the ddPCR data was performed
using the QuantaSoft analysis software.
Results: The limit of detection performed using the artificial DNA mixtures was 0.01% for both PCR platforms. The correlation coefficient between the expected and the actually measured JAK2 V617F was 0,962
(p > 0.001) for the ddPCR. Both methods showed 100% concordance in
the initial JAK2 V617F screening. The median percentage of JAK2 V617F
mutation load was 48% (range 0.1–92%) and 36% (range 0.02–82%) for
the qPCR and the ddPCR respectively. A high degree of correlation was
observed between the two PCR methods (Spearman r: 0.9637 p < 0.001)
However, this correlation was lower when samples below 10% JAK2
V617F mutation were analyzed (Spearman r: 0.8359 p < 0.001).
Conclusions: We conclude that despite current limitations ddPCR is
a suitable, precise and sensitive method for quantification of the JAK 2
V617F mutation.
Disclosure: No conflict of interest disclosed.
V672

High risk for recurrence of venous thromboembolism
in patients with BCR-ABL-negative myeloproliferative
neoplasms after termination of anticoagulation therapy
Wille K., Sadjadian P., Hostmann A., Kolatzki V., Griesshammer M.
Johannes Wesling Klinikum Minden Universitätsklinikum der Ruhr-Universität
Bochum, Klinik für Hämatologie, Onkologie, Gerinnungsstörungen und
Palliativmedizin, Minden, Germany

Venous thromboembolisms (VTE) are a main burden in patients with
BCR-ABL-negative myeloproliferative neoplasms (MPN). In addition to
cytoreductive treatment, anticoagulation therapy is mandatory in MPN
patients (pts) with VTE. However, the optimal duration of anticoagulation
therapy is a matter of debate and the risk for recurrence has to be balanced
against the bleeding risk.
In this analysis we included 477 MPN patients seen in our center since
2006. A VTE associated to MPN was defined as a venous thrombosis at
any site, which occurred at least 5 years before MPN diagnosis or thereafter.
According to our definition, 73 of 477 MPN patients (15.3%) had a VTE.
Of these, 25 had a diagnosis of ET, 33 PV, 14 PMF and one MPN unclassified. Median age at first VTE was 49 years (23–81). Follow-up time of
these 73 patients is 364 years from first VTE event. A total number of 100
VTE events occurred in 73 pts.

Abstracts

CONTENTS
AUTHOR INDEX

In 33/73 pts. (45.2%) detection of first VTE was simultaneous to diagnosis
of MPN or within 5 years before diagnosis.
In 36 of 69 MPN pts with VTE prophylactic anticoagulation therapy was
terminated. 17 of these 36 pts (47,2%) had a VTE recurrence after a median of 13 months (4–168). In contrast, only 3 of 33 pts. with ongoing
anticoagulation therapy had a recurrence (chi square p < 0,001). Only one
high grade (non-fatal) bleeding complication occurred under ongoing anticoagulation (acute esophageal variceal bleeding).
In this large series of 477 MPN patients 15.3% had a VTE that in nearly
half the cases (45%) appeared before or coincidental to diagnosis of MPN.
Termination of prophylactic anticoagulation therapy was associated with
a significant higher risk of VTE recurrence. Thus, our data suggest, that
a prolonged duration of anticoagulation therapy in MPN-patients with
VTE may be recommended.
Disclosure: Kai Wille: No conflict of interest disclosed.
Martin Griesshammer: Financing of Scientific Research: Novartis, Shire, AOP
Orphan, Gilead, Sanofi.
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Hydroxyurea is associated with skin toxicity in
myeloproliferative neoplasms: results from a prospective noninterventional study
Stegelmann F.1, Wille K.2, Schauer S.1, Döhner H.1, Döhner K.1,
Griesshammer M.2
Universitätsklinikum Ulm, Innere Medizin III, Ulm, Germany, 2Johannes Wesling
Klinikum Minden Universitätsklinikum der Ruhr-Universität Bochum, Minden,
Germany
1

Introduction: Hydroxyurea (HU) is the most commonly used cytoreductive drug in patients (pts) with classic myeoproliferative neoplasms
(MPN) [essential thrombocythemia (ET), polycythemia vera (PV), myelofibrosis (MF)]. However, (muco-) cutaneous lesions are potential side
effects.
Methods: To investigate skin toxicity in cytoreductively treated MPN pts,
we prospectively evaluated the occurrence of skin alterations in routine
clinical practice at the University Hospital of Ulm and at the Johannes
Wesling Clinic Minden from December 2010 to November 2016.
Results: 151 cytoreductively treated MPN pts were evaluated (ET, n = 55;
PV, n = 55; MF, n = 41). Median prospective observation time was 5.3
years (0.4–6.2). Most frequently used drugs were HU (120 pts), followed
by ruxolitinib (59 pts), anagrelide (39 pts), and pegylated Interferon-a
(IFN-a) (28 pts) [non-HU cohort, n = 126]. Median cumulative exposure
to HU was 46 months (1–252), to ruxolitinib 22 months (2–64), to anagrelide 19 months (1–216), and to IFN-a 64 months (1–267).Of the 120
pts under HU therapy, 52 pts (43%) presented with skin abnormalities;
16/120 pts (13%) discontinued HU due to skin toxicity such as skin ulcers
(n = 6), phototoxicity / erythrodermia (n = 5), actinic keratoses (n = 3),
dry skin / xerostomia (n = 2); in addition, four malignant skin diseases
were reported under HU therapy (basal cell carcinoma, n = 3; malignant
melanoma, n = 1).Numbers of skin events in the 126 pts of the non-HU
cohort were as following: n = 5 under anagrelide (skin ulcers, n = 2; allergic reaction, n = 2; basal cell carcinoma, n = 1), n = 4 under IFN-a (local
reaction after subcutaneous injection, n = 3; actinic keratosis, n = 1), and
none under ruxolitinib; in 3/126 (2%) pts, occurrence of skin toxicity led
to discontinuation of the corresponding drug. Of note, both skin ulcers
as well as the single events ´basal cell carcinoma´ and ´actinic keratosis´
occurred under combination therapy with HU.
Conclusions: Skin alterations occurred more frequently under HU compared to non-HU treatment (52/120 [43%] vs 9/126 [7%]; p = 0.0001),
and the same was true for treatment discontinuations due to skin toxicity
(16/120 [13%] vs. 3/126 [2%]; p = 0.014). However, median exposure time
to HU was longer compared with the non-HU cohort, and controlled clinical trials are necessary to provide more precise data on the occurrence
and severity of skin toxicity under HU.
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Inhibitory effects of midostaurin and BLU-285 on myeloid
progenitor cells derived from patients with KIT D816V+
advanced systemic mastocytosis
Naumann N.1, Kluger S.1, Schwaab J.1, Metzgeroth G.1, Evans E.2,
Gardino A.2, Lengauer C.2, Hofmann W.-K.1, Cross N.C.P.3,4, Fabarius A.1,
Reiter A.1, Jawhar M.1
Department of Hematology and Oncology/ University Hospital Mannheim,
Heidelberg University, Mannheim, Germany, 2Blueprint Medicines Corporation,
Cambridge, United States, 3Wessex Regional Genetics Laboratory, Salisbury,
United Kingdom, 4Faculty of Medicine, University of Southampton,
Southampton, United Kingdom
1

Introduction: In patients with advanced systemic mastocytosis (advSM),
midostaurin, a multikinase/KIT-inhibitor, has demonstrated an overall
response rate of 60%. BLU-285 is a highly selective KIT D816V (phenotypically most important mutation in patients with SM) kinase inhibitor
which has demonstrated biochemical activity on the mutated KIT enzyme.
Methods: We sought to investigate the inhibitory effects of midostaurin
and BLU-285 on single-cell-derived CFU-GM from bone marrow mononuclear cells derived from KIT D816V+ advSM patients and to correlate
the midostaurin CFU-GM data with clinical and various response parameters in midostaurin-treated advSM patients. The mutational status of
CFU-GM colonies (median colonies per patient, n = 20) was analyzed for
KIT D816V by PCR followed by Sanger Sequencing. In 10 multi-mutated
advSM patients, CFU-GM colonies were screened prior to midostaurin
(baseline, n = 10) and, if available, at month 6 (n = 8).
Results: At baseline, a median of 90% CFU-GM colonies were KIT
D816V+, while at month 6 a median of 70% CFU-GM colonies were KIT
D816V+. A significant relative reduction (≥50%) in the proportion of KIT
D816V+ colonies at month 6 was observed in 4/8 (50%) patients. Midostaurin-naïve CFU-GM were incubated with midostaurin (up to 1000
nM) and showed a dose-dependent significant reduction (≥50%) of KIT
D816V+ colonies in 1/7 (14%) patients. Overall, the in vitro effects correlated with the in vivo effects of midostaurin on CFU-GM, Valent response
criteria and KIT D816V allele burden in peripheral blood. Midostaurin-naïve CFU-GM from 7/10 (70%) patients were also incubated with
BLU-285 (0 to 75 nM). A dose-dependent, significant relative reduction
(≥50%) of KIT D816V+ CFU-GM colonies was observed at concentrations between 45 and 75nM in 5/7 (71%) patients. Of interest, 3/5 (60%) in
vitro responders to BLU-285 were resistant to midostaurin (in vivo and in
vitro) while CFU-GM colonies from 2 patients resistant to BLU-285 were
also resistant to midostaurin.
Conclusion: We conclude that a) the relative reduction of KIT D816V+
CFU-GM colonies between baseline and month 6 on midostaurin correlates with clinical response, b) the CFU-GM colony assays may provide
useful information for prediction of response to midostaurin, and c) the
highly selective KIT D816V inhibitor BLU-285 has significant activity
against KIT D816V, even in cases which are resistant to midostaurin.
Disclosure: No conflict of interest disclosed.

Disclosure: No conflict of interest disclosed.
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NeuroCog-FX study: a multicenter cohort study on cognitive
dysfunction in patients with early breast cancer
Rick O.1, Reuß-Borst M.2, Dauelsberg T.3, Hass H.4, König V.5, Caspari R.6,
Götz-Keil G.7, Pfitzner J.8, Kerschgens C.9, Fliessbach K.10, Hoppe C.10
Klinik Reinhardshöhe, Bad Wildungen, Germany, 2Klinik am Kurpark,
Bad Kissingen, Germany, 3Winkelwald Klinik, Nordrach, Germany, 4Klinik
Scheidegg, Scheidegg, Germany, 5Klinik Oexen, Bad Oeynhausen, Germany,
6
Bayerwaldklinik, Cham, Germany, 7Klinik am Kurpark, Bad Nauheim, Germany,
8
Klinik Graal Müritz, Graal Müritz, Germany, 9Vivantes Klinikum, Berlin, Germany,
10
Uniklinikum Bonn, Bonn, Germany
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Background: Many breast cancer patients complain about cognitive dysfunction (CD) with mnestic and attentional deficits. These complaints
persist even after completion of therapy in approximately one third of the
patients and affects both social life and working capacity. The exact nature
and genesis of CD in breast cancer patients is still not fully understood
and risk factors are not yet described.
Methods: To determine CD and risk factors, we used the computer-based
neuropsychological test NeuroCog-FX during a three weeks oncological
rehabilitation in breast cancer patients. Eight subtests addressed attention,
working memory, verbal and figural memory, and language. Test duration
was < 30 minutes. A cognitive deficit was diagnosed if at least one subtest
was clearly below average (score < M - 1.5 SD) of the normative age group.
The data on cognitive function were correlated with the level of depression
(PHQ-9 test), QoL (EORTC QLQ-30) and clinical parameters (nodal status, chemo-/radiotherapy and endocrine therapy).
Results: From February 2013 to December 2014 a total of 476 patients
were recruited in 9 oncological rehabilitation centers in Germany. NeuroCog-FX was used to examine 439 patients. Median age was 50 years
(range: 24–62 years); 93% of patients had early tumor stage (T0-T2)
and 67% were node-negative. Sixty-one percent of the patients received
chemotherapy while 84% of the subjects underwent radiotherapy.
CD was found in 59% and a moderate to severe depression in 38% of the
patients. The severity of depression was correlated with slower reaction
times and reduced verbal memory performance. These two cognitive
parameters were also associated with a reduced global health status and
a reduced physical function score on the EORTC-QLQ30 questionnaire
suggesting an impact of cognitive deficits on quality of life. Cognitive
function was not associated with type of treatment or node status.
Conclusions: In this large and homogeneous cohort of breast cancer patients, CD has been shown in most of the subjects using a valid test method. CD was associated with depression and reduced quality of life. Neither
tumor therapy nor other clinical parameters had a significant impact on
development of CD.
Disclosure: No conflict of interest disclosed.
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Prevalence of patients with multiresistant pathogens (MRP) in
rehabilitation clinics
Kiefer-Trendelenburg T.1, Völler H.1,2, Nothroff J.3, Schikora M.4, BartelsReinisch B.5, Heyne K.1, Daeschlein G.6
Klinik am See, Rüdersdorf, Germany, 2Universität Potsdam / Professur für
Rehabilitationswissenschaften, humanwissenschaftliche Fakultät, Potsdam,
Germany, 3MediClin Reha-Zentrum Spreewald, Burg, Germany, 4Brandenburg
Klinik, Kardiologie, Bernau-Waldsiedlung, Germany, 5Immanuel Klinik
Märkische Schweiz, Buckow, Germany, 6Universitätsklinik Greifswald, Klinik für
Dermatologie, Greifswald, Germany
1

Introduction: Since the prevalence of patients with multiresistant pathogens (MRP) in oncological or cardiological rehabilitation clinics has not
been sufficiently investigated, we initiated a trial to study this.
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Methods: We carried out a prospective, multicentre cross-sectional survey to record the prevalence of MRP in rehabilitation clinics (cardiological and oncological) in Brandenburg, Germany. Swabs of nose, throat and
where applicable wounds as well as urine and faeces from 157 cardiac and
155 oncological rehabilitants were examined. The recruitment phase was
from 15.08.15–15.03.16.
Results: In 10 of 312 patients (3.2%) a pathogen with particular resistance
(ESBL, MRGN3/4, MRSA) was detected in at least one sample. Of these,
6 were oncological and 4 cardiac rehabilitants. Thus, in 3.9% of the oncologic and 2.5% of the cardiac rehabilitation patients, a colonization with
MRP was detectable in at least one body site. Most frequently, «extended
spectrum β-lactamase-forming bacteria» (ESBL, 9 patients, 2.9%) were
found. In 6 patients (1.9%), MRGN3 (multidrug-resistant Gram-negative
bacteria with resistance against penicillins, cephalosporins and quinolones) were detected and in no case MRGN4 (with additional resistance
against carbapenems). In 6 patients (2.0%), both MRGN3 and ESBL were
identified. In one patient (0.3%), a «methicillin-resistant staphylococcus aureus» (MRSA) could be cultured. Six of the 9 patients with ESBL
(66.7%) and 4 of the 6 (66.7%) patients with MRGN3 were oncological
rehabilitants. The study was not powered to analyse potential risk factors
(sex, age, type of rehabilitation (oncology or cardiology), length and type
of pre-treatment (antibiotics, hospital and intensive care), comorbidities
and health status). However, there was a significant correlation between
the intake of antibiotics (within the last 12 months before rehabilitation)
and the occurrence of MRGN3 (p = 0.04).
Conclusions: The prevalence of MRP we have observed is unexpected low
in cardiac as well as oncological rehabilitation. The fact that colonization
of most patients was discovered only during the rehabilitation stay underscores the need for further studies to distinguish between nosocomial and community acquired (food or environmental contact like faeces,
swimming pools, animal contact) origin of MRP and examine potential
distribution pathways.
The study was supported by the Deutsche Rentenversicherung Bund (FZ: 0441 /
40–28–00–01)
Disclosure: No conflict of interest disclosed.
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Perspective Job as a module for work-related rehabilitation
(MBOR) in oncological rehabilitation of cancer patients
Leibbrand B.1, Exner A.-K.2, Kähnert H.3
Salzetalklinik, Bad Salzuflen, Germany, 2Universität Bielefeld, Fakultät
für Gesundheitswissenschaften, Bielefeld, Germany, 3Institut für
Rehabilitationsforschung Norderney, Münster, Germany
1

Introduction: Return to work gains an increasing importance also for
cancer patients, however little is known about contents and processes of
MBOR measures (work-related orientation) in oncological rehabilitation.
The aim of the study was to develop a multimodal MBOR module called
Perspective Job for cancer patients in oncological rehabilitation and evaluate the process of development and the module itself. The supporting
needs for occupational integration were also examined from the patient’s
point of view.
Methods: Perspective Job was developed within a rehabilitation team accompanied by expert interviews and group interviews with patients. The
study had a sequential control group design with an intervention group
(IG: n = 120) and a control group (CG: n = 86). Participants were oncological patients with substantial work-related problems. Patients were
asked and defined work-related outcomes (self-assessed working capacity (SWC), functional capability in occupational (FCO), return to work
(RTW)) over 3 months after discharge. Telephone based interviews with
participants were conducted after discharge. For differences between CG
and IG Chi-square tests and analysis of covariance were used.
Results: Perspective Job consists of occupational therapies and job trainings. The process of development is valued as positive and meaningful,
synergetic effects were used and the exchange of information and the
communication within the team were promoted. The IG emphasized that
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most therapies were classified as work-related (p < 0.001) than the CG.
Three months after discharge, the IG felt better prepared for returning to
work (p < 0.05), were considerably less limited in their FCO (p < 0.01)
and estimated their SWC more often as re-established (p < 0.05) than the
CG. 65% of the IG and 57% of the CG returned to work 3 months after
discharge (p = 0.551).
The telephone interviews illustrate that a stepwise occupational reintegration promoted by good health status is described as an essential instrument for a successful RTW.
Conclusions: The development of a work-related module in the rehabilitation team is possible. The process was valued positively and promoted the
multiprofessional cooperation in the team. The study provides evidence
that Perspective Job is also a useful intervention to enhance work-related
outcomes for cancer patients with substantial work-related problems. We
see that work-related rehabilitation and occupational aftercare activities
facilitate return to work.
Disclosure: Birgit Leibbrand: Employment or Leadership Position: Ärztliche
Direktorin Salzetalklinik, Vorstand VfR; Expert Testimony: VfR
Heike Kähnert: No conflict of interest disclosed.
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Hepatitis E infection in Non-Hodgkin-Lymphoma
Meier A.1, Gawliczek A.2, Döhring P.3, Matzdorff A.2
Asklepios Clinic Uckermark, Dpt. of Internal Medicine II, Schwedt, Germany,
Asklepios Clinic Uckermark, Med. Klinik II, Schwedt, Germany, 3Ernst-MoritzArndt Universität, Institut für Pathologie, Greifswald, Germany
1
2

Introduction: Hepatitis E (HE) is probably the most common cause of
acute hepatitis and jaundice in the world. Yet in Germany and other developed nations, HE is uncommon. HE-virus infection usually presents as
acute hepatitis, including severe liver failure in pregnant women. Chronic
HE is rare and few cases in patients with immunodeficiency have been
published. Here we describe two lymphoma patients (1 CLL, 1 MZL) who
developed HE one with an acute and one with a chronic course.
Case reports: The first patient is a 70 y/o female with MZL diagnosed in
2012. At that time she received 6 cycles R-CHOP. In 2015 she developed
aszites and pleurale effusions and was treated with R-Bendamustin, however, without any clinical improvement. In 5/2015 she was switched to
ibrutinib and ascites and pleural effusions resolved. 6/2016 liver function
tests (LFTs) started to rise slowly. In 10/2016 ibrutinib was held. Liver biopsy in 11/2016 suggested viral hepatitis and further w/u detected HE-virus infection (IgG and IgM positive). LFTs normalized without further
treatment in 1/2017 and ibrutinib was restarted. As of yet there has been
no further increase in LFTs.
The second patient is a 59 y/o male with CLL diagnosed in 2009. For progressive lymphadenopathy he received FCR from 2–6/2015 and since then
he remained in clinical remission. In June 2016 his LFTs became abnormal. W/u for common toxic and infectious causes including hepatitis A,
B, and C was unremarkable. Eventually liver biopsy suggested hepatitis E
virus infection. He was hepatitis E-IgG, IgM, and PCR positive. When after 3 months his LFTs and PCR were still abnormal he was started on ribavirin. Within 1 month his LFTs normalized. PCR results are still pending.
Conclusions: To our knowledge there have been only few reports of acute
or chronic HE-virus infection in lymphoma patients. More recent publications find that at least 17% of the population in Germany has been
infected with HE-virus (Pischke Dtsch Ärztebl 2014). This translates into
a substantial risk for HE-virus infection in lymphoma patients. The two
cases presented here suggest that lymphoma patients with otherwise unexplained LFT elevations should be tested for HE-virus infection. The second case indicates a risk for chronic hepatitis E after immunosuppressive
treatment.
References:
Miyoshi M, et al.: Intern Med. 2016;55:2811–7.
Tavitian S, et al.: Emerg Infect Dis. 2015;21:1466–1469.
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Two cases of hemolytic paroxysmal nocturnal hemoglobinuria
and delayed diagnosis of subsequent malignant
transformation
Tsoukakis I.1, Kirschner M.M.J.1, Beier F.1, Koschmieder S.1, Schemionek M.1,
Lindemann-Docter K.2, Brümmendorf T.H.1, Panse J.1
Department of Hematology, Oncology, Hemostaseology and Stem Cell
Transplantation, Medical Faculty, RWTH Aachen University, Aachen, Germany,
2
Institute of Pathology, Medical Faculty, RWTH Aachen Universitiy, Aachen,
Germany
1

Introduction: Paroxysmal nocturnal hemoglobinuria (PNH) is a rare, acquired, clonal stem cell disorder characterized by mutations in the PIG-A
gene occurring either as purely hemolytic PNH or as an overlap with bone
marrow failure syndromes (BMFS) such as aplastic anemia or hypoplastic myelodysplastic syndrome (MDS). PNH patients (pts.) have a risk of
developing hematologic malignancies such as Acute Myeloid Leukemia
(AML) or Myeloproliferative Neoplasms (MPN). We report about two
PNH pts. in whom clinical findings of myelofibrosis and high risk MDS
had been misinterpreted as symptoms of PNH.
Results: The first 40 year old male pt. was diagnosed with PNH in 2006
in the context of anemia and leukopenia. At that time hemolysis and mild
splenomegaly were present. He has been effectively treated with eculizumab since 2011. In 2016, he presented with fatigue, night sweats, severe
anemia, neutropenia, and a massive splenomegaly (16 × 9 × 23 cm) without splanchnic thrombosis. Leukopenia was interpreted as due to hypersplenism; he received G-CSF and splenic irradiation. In 2017, the pt. was
referred to our center. At that time, peripheral blood (PB) showed leucoerythroblastic changes; bone marrow (BM) histology showed hypercellularity, hyperplasia, and dysplasia within all three cell lineages and grade II
myelofibrosis. Molecular testing revealed a JAK2-V617F mutation. Diagnosis of primary myelofibrosis was established, and therapy with ruxolitinib was initiated.
The second pt., a 69 year old male, had suffered from transfusion-dependent anemia since 2007. In 2013, PNH was diagnosed, and the pt. has been
treated with eculizumab since then. In March 2017, he presented with
severe weakness, dizziness, and exertional dyspnea. Despite well-controlled LDH due to intensified weekly eculizumab treatment (because of
suspected breakthrough hemolysis), he had required more than 70 RBC
transfusions over several months. PB showed leukoerythroblastic changes
with 4% myeloblasts and dysplastic neutrophils. BM cytology and histology were consistent with an MDS with multilineage dysplasia, and BM
cytogenetics showed a complex aberrant karyotype. The pt. is currently
being evaluated for allogeneic stem cell transplantation.
Conclusions: Alertness for the development of hematologic malignancies
should be increased even in patients with known purely hemolytic PNH
if clinical or laboratory features not typical for PNH develop during the
course of treatment.
Disclosure: No conflict of interest disclosed.
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Successful treatment of rituximab refractory, lytic EpsteinBarr virus disease after allogeneic stem cell transplantation
using peptide stimulated, donor-derived EBV-specific T-cells
Meintker L.1, Rösler W.1, Gary R.1, Kremer A.1, Aigner M.1, Moi S.1,
Schaffer S.1, Balzer H.1, Zimmermann R.2, Strobel J.2, Zingsem J.2,
Mackensen A.1, Gerbitz A.3
Department of Internal Medicine 5 - Hematology / Oncology, University
Hospital Erlangen, Erlangen, Germany, 2Department of Transfusion Medicine
and Hemostaseology, University Hospital Erlangen, Erlangen, Germany,
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Department of Hematology, Oncology and Tumorimmunology, Charité
University Hospital Berlin, Berlin, Germany
1

Disclosure: No conflict of interest disclosed.

Introduction: Viral infections after allogeneic stem cell transplantation
(allo-SCT) are an important cause of morbidity and mortality and result
from insufficient donor T-cell immunity. The majority of these infections
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are caused by reactivation of latent viruses, especially cytomegalovirus
(CMV) and Epstein-Barr virus (EBV). Antiviral treatment using ganciclovir, foscarnet and cidofovir may be associated with severe side effects.
Therefore recent strategies aim to restore antiviral T-cell immunity by
adoptive transfer of donor virus-specific T-cells.
Methods: Generation of virus-specific T-cells was performed analog to
the MULTIVIR-01 phase-I/IIa clinical trial (EudraCT 2012–004240–30).
For manufacturing of a virus-specific T-cell product two peptide pools
(EBV and CMV) each covering 17 well-defined HLA class I and class II
epitopes for stimulation of donor-derived PBMCs were used. To avoid
second leukapheresis, a residual small portion of the G-CSF mobilized
stem cell graft was used.
Results: We report on a EBV seropositive female patient who received
allo-SCT for plasma cell leukemia in November 2016, using reduced-intensity FBM (fludarabine, BCNU and melphalan) conditioning plus rabbit ATG, followed by an infusion of 8 × 106 CD34+ peripheral blood stem
cells/kg bodyweight from an EBV seropositive, male 10/10 matched unrelated donor. On day +60 the patient presented with a lytic EBV reactivation with 1.6 × 105 virus copies/ml, fever, lymphadenopathy, splenomegaly and EBV-associated hepatitis. The patient was treated with a total of 5
courses of rituximab but showed increasing EBV viral load (18 × 106 EBV
copies/ml) and progressive somnolence. As an experimental therapy a total of two infusions of 2.6 × 105 CD3+ donor-derived, EBV/CMV-specific
T-cells/kg bodyweight were given. Following adoptive T-cell transfer the
patient clinically recovered and EBV viral load declined below detection
level, accompanied by an in-vivo expansion of EBV-specific T-cells. One
month after adoptive therapy the patient developed grade II acute Graftversus-Host disease of the upper gastrointestinal tract, which completely
resolved upon topic treatment with budesonide.
Conclusion: Rapid generation of EBV/CMV-specific, donor-derived
T-cells for adoptive transfer by stimulation of donor PBMCs with viral peptide-epitopes is feasible. Adoptive transfer of these EBV-specific
T-cells was associated with complete recovery from EBV disease resistant
to treatment with rituximab.
Disclosure: No conflict of interest disclosed.
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Perioperative chemotherapy with docetaxel, oxaliplatin and
fluorouracil/leucovorin (FLOT) versus epirubicin, cisplatin and
fluorouracil or capecitabine (ECF/ECX) for resectable gastric or
gastroesophageal junction (GEJ) adenocarcinoma
(FLOT4-AIO): a randomized, multicenter phase 3 trial
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Introduction: The MAGIC trial established perioperative (periop) epirubicin, cisplatin, and 5-FU (ECF) as a standard treatment for patients (pts)
with operable esophagogastric cancer, but survival continues to remain
poor. FLOT4 (NCT01216644) is a multicenter, randomized, investigator-initiated, phase 3 trial. It compares the docetaxel-based triplet FLOT
with the anthracycline-based triplet ECF/ECX as a periop treatment for
pts with resectable gastric or GEJ adenocarcinoma.
Methods: Eligible pts of stage ≥cT2 and/or cN+ were randomized to
either 3 preoperative and 3 post-operative 3-week cycles of ECF/ECX
(epirubicin 50 mg/m2, cisplatin 60 mg/m², both d1, and 5-FU 200 mg/
m² as continuous infusion or capecitabine 1250 mg/m2 orally d1–21) or 4
pre-operative and 4 post-operative 2-week cycles of FLOT (docetaxel 50
mg/m2, oxaliplatin 85 mg/m², leucovorin 200 mg/m², and 5-FU 2600 mg/
m² as 24-hour infusion, all d1). The primary endpoint was overall survival
(OS; 80% power; HR of 0.76; 2-sided log-rank test at 5% type I error).
Results: Between Aug 2010 and Feb 2015, 716 pts (360 ECF/ECX; 356
FLOT) were randomly allocated. Baseline characteristics were similar between arms (overall, male 74%; median age 62; cT3/T4 81%; cN+ 80%;
GEJ 56%). 91% and 37% of pts with ECF/ECX and 90% and 50% with
FLOT completed planned pre-operative and post-operative cycles, respectively. Median follow-up was 43 mon. 369 pts died (203 ECF/ECX;
166 FLOT). FLOT improved OS (mOS, 35 mon with ECX/ECF vs. 50
mon with FLOT; HR 0.77 [0.63–0.94]; p = 0.012). 3y OS rate was 48%
with ECF/ECX and 57% with FLOT. FLOT also improved PFS (mPFS,
18 mon with ECX/ECF vs. 30 mon with FLOT; HR 0.75 [0.62 - 0.91];
p = 0.004). Periop complications were 50% with ECF/ECX and 51% with
FLOT. 30- and 90-day mortality was 3% and 8% with ECF/ECX and 2%
and 5% with FLOT. There was more G3/4 nausea and vomiting with ECF/
ECX and more G3/4 neutropenia with FLOT.
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Conclusion: Periop FLOT improved outcome in patients with resectable
gastric and GEJ cancer compared to periop ECF/ECX and is new standard
therapy in this setting.
Funded by Deutsche Krebshilfe.
Disclosure: Salah-Eddin Al-Batran: Advisory Role: Merck, Roche, Celgene, Lilly,
and Nordic Pharma; Financing of Scientific Research: Roche, Celgene, Lilly, and
Nordic Pharma; Expert Testimony: Merck, Roche, Celgene, Vifor, Medac, Hospira,
and Lilly
Ralf Dieter Hofheinz: No conflict of interest disclosed.

perimental group died from treatment-related toxicities. Estimated 5-year
overall survival (OS) in the per-protocol set was 95.4% (93.4–97.4) with
standard eBEACOPP, and 97.7% (96.2–99.3) with 4 cycles of eBEACOPP
(log-rank p = 0.004).
Conclusion: Metabolic response assessment using FDG-PET after 2 cycles of eBEACOPP allows the reduction from therapy with 8/6 to only
4 cycles without loss of efficacy as determined by PFS. Furthermore, the
improved tolerability of the abbreviated treatment leads to a significant
OS benefit.
Disclosure: No conflict of interest disclosed.
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Treatment reduction in patients with advanced-stageHodgkin-lymphoma and negative interim PET: final results
of the international randomized phase 3 trial HD18 by the
German Hodgkin Study Goup

Hemophagocytic lymphohistiocytosis (HLH): a cytokine
storm disorder mimicking sepsis and a diagnostic pitfall on
intensive care units
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Introduction: The HD18 trial of the German Hodgkin Study Group
(GHSG) aimed to assess the feasibility of decreasing the number of eBEACOPP (dose escalated bleomycin, etoposide, doxorubicin, cyclophosphamide, vincristine, procarbazine, and prednisone) cycles in patients with a
rapid response as determined by PET-2 negativity without loss of efficacy
in terms of progression-free survival (PFS).
Methods: Patients aged 18–60 years were recruited between 05/2008 and
07/2014. PET-2 was centrally assessed with FDG uptake not higher than
the mediastinal blood pool defined as negative. Patients with negative
PET-2 were randomly assigned to receive 6 or 2 additional cycles until
June 2011, and 4 or 2 additional cycles after the protocol amendment in
June 2011, respectively. PET-positive residues after chemotherapy were
irradiated. The trial was designed to exclude inferiority of 6% or more of
the experimental treatment (4 cycles of eBEACOPP) compared with the
pooled standard treatment (8/6x cycles of eBEACOPP) at 5 years.
Results: We enrolled 2,101 patients. 1,005 patients with negative PET-2
were randomly assigned to either 8/6 cycles of eBEACOPP (n = 504) or 4
cycles of eBEACOPP (n = 501). With a median follow-up of 55 months,
estimated 5-year PFS in the per-protocol set was 90.8% (87.9–93.7) with
8/6 cycles of eBEACOPP and 92.2% (89.4–95.0) with 4 cycles eBEACOPP
(difference +1.4%, 95% CI 2.7–5.4, excluding the non-inferiority margin
of –6%). In the standard arm, 95% of patients had at least one acute hematological toxicity of CTCAE grade 3–4 compared with 90% in the experimental arm, including severe infections in 75 (15%) and 40 (8%) patients,
respectively. Acute severe organ toxicities were documented for 91 (18%)
and 38 (8%), respectively. 25 patients (5%) in the standard group and 9
(2%) in the experimental group died; most frequent cause of death was
second malignancy (11 and 1 patient, respectively). No patient in the ex-

Introduction: Hemophagocytic lymphohistiocytosis (HLH) constitutes
a severe hyperinflammatory syndrome emerging from a deregulated immune system. If not recognized and treated effectively and early, patients
(pts) develop cytokine storm disease with multiorgan failure. Due to the
wide spectrum of triggering conditions (i.e. infections, malignancies),
clinical presentation is highly diverse. Diagnostic vigilance on intensive
care units (ICU) is a challenge, as patients with HLH and sepsis share
main clinical features. Yet, in contrast to sepsis, HLH pts require immediate immunosuppression. Due to missing systematic data on adult HLH
in Germany, a national multicenter registry (www.hlh-registry.org) was
established.
Methods: 151 patients have been registered since 8/2010. To confirm
diagnosis, HLH-2004 diagnostic criteria and the HScore (http://saintantoine.aphp.fr/score/) were used. Pts were eligible for analysis, if they either
fulfilled HLH-2004 diagnostic criteria (5 required) or met at least 4 of
these criteria and had a probability of more than 90% for HLH according
to the HScore.
Results: 132/151 pts (87%) fulfilled the inclusion criteria, with 46 pts
(36%) being female. Median age at diagnosis was 50 years (range, 17–81).
Triggering diseases were infections in 58 (44%), malignancies in 47 (36%),
and autoimmune disorders in 13 pts (10%). Besides fever, splenomegaly,
and cytopenia, pts presented with liver or renal failure, bleeding, or pulmonary disease. 74% of all pts showed peak ferritin values beyond 10,000
µg/l, highlighting the importance of this marker in diagnosing HLH. Pts
with lymphoma-associated HLH had a significantly higher sIL2-R/ferritin ratio than pts with HLH due to other causes (2.38 vs 0.63; p = 0.001),
a finding which may give a hint towards a yet undetected lymphoma in
pts harboring no obvious trigger. Treatment mostly included steroids
(119/132 pts), etoposide (65 pts), or iv immunoglobulins (60 pts). Cyclosporine was given in 27 pts. In single cases, alemtuzumab or tocilizumab
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were used. Consolidating allogeneic stem cell transplantation was done in
4 pts, cytokine adsorption in 3 pts. With a median follow up of 154 days,
70/132 pts (53%) are alive.
Conclusion: Adult HLH requires diagnostic vigilance throughout all
medical subspecialties. Highly elevated ferritin values are strongly suggestive for potential HLH. Identifying the underlying disease is crucial, as
trigger-directed therapy is pivotal for successful treatment.
Disclosure: No conflict of interest disclosed.
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Positron-emission tomography-guided therapy of aggressive
non-Hodgkin lymphomas – final results of the PETAL trial
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ditional cycles (R-)CHOP or 6 blocks of the German Burkitt’s lymphoma
protocol. PET-negative patients with CD20-positive lymphomas were
randomized or allocated to receive 4 additional cycles R-CHOP or the
same treatment with 2 extra doses rituximab. The primary end-point was
event-free survival at 2 years.
Results: Interim PET was positive in 108 (12.5%) and negative in 754
(87.5%) of 862 patients treated, with statistically significant differences in
event-free and overall survival between PET-positive and PET-negative
patients. Among the former, 52 were randomized to (R-)CHOP and 56
to the Burkitt protocol. Two-year event-free survival rates were similar in
both groups (42.0% [95% confidence interval [CI], 28.2 to 55.2] and 31.6%
[95% CI, 19.3 to 44.6], respectively), but the Burkitt protocol produced
significantly more toxicity. Among the PET-negative patients, 129 were
randomized to R-CHOP and 126 to R-CHOP with additional rituximab.
Event-free survival rates were 76.4% (95% CI, 68.0 to 82.8) and 73.5%
(95% CI, 64.8 to 80.4), respectively (Fig. 1). The results were consistent in
all age-, gender- or histology-related subgroups analyzed. Overall survival
also remained unaffected by treatment changes.

1
2

Introduction: We tested whether interim positron-emission tomography
(PET) may be used to guide therapy in aggressive lymphomas treated with
CHOP. Patients with CD20-positive lymphomas additionally received
rituximab (R).
Methods: Newly diagnosed patients received 2 cycles (R-)CHOP followed
by PET scanning. PET-positive patients were randomized to receive 6 ad-
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Fig. 1.

Outcome prediction by interim PET was equally effective in all major
lymphoma subtypes (Fig. 2), and independent of the International Prognostic Index.

Fig. 2.
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Conclusions: Interim PET predicted outcome in patients with aggressive
lymphomas treated with (R-)CHOP. PET-based treatment intensification
did not improve survival.
Disclosure: Ulrich Dührsen: Financing of Scientific Research: AMGEN Germany,
Roche Pharma; Expert Testimony: AMGEN Germany, Roche Pharma
Andreas Bockisch: No conflict of interest disclosed.
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Alloreactivity targets the bone marrow microenvironment
following allogeneic hematopoietic cell transplantation
Wong H.-C.A., Isringhausen S., Manz M.G., Nombela Arrieta C.,
Müller A.M.S.
Universitätsspital Zürich, Hämatologie, Zürich, Switzerland

Allogeneic hematopoietic cell transplantation (allo-HCT) represents the
most powerful form of cellular therapy for hematological malignancies.
Donor T-cell mediated immune reactions are critical for leukemia control,
but can also target other tissues, causing graft-versus-host-disease. Little
attention has been paid to alloreactivity against the bone marrow (BM)
microenvironment and how its structural damage affects hematopoiesis.
Here, we studied in an MHC-matched, minor antigen mismatched mouse
model (C3H.SWàB6) the effects of lethal radiation conditioning followed
by infusion of pure hematopoietic stem cells (cKIT+Sca1+Lin–) +/– T-cell
subsets. At 1, 2, 3, and 4w post-HCT bones and marrow were analyzed by
FACS and 3D-confocal microscopy.
Post allo-HCT there was a transient weight loss in all groups (HSC and
HSC+Tc), but no overt GVHD. Total BM cell counts dropped, but at 2w
mice given HSC had significantly higher absolute BM counts compared
with HSC+Tc recipients. Strikingly, B-cell recovery occurred promptly in
HSC recipients but was severely impaired in the HSC+Tc group. Likewise,
granulocyte recovery at 2, 3, and 4w was significantly better in HSC vs.
HSC+Tc recipients. Alloreactive (but not congenic) T cells severely impaired not only hematopoiesis but also disrupted the non-hematopoietic
compartment: at 2 wks post allo-HCT, B6 mice given pure C3H.SW-HSC
showed prompt recovery of BM cellularity and numbers of endothelial
cells (CD45–Ter119–CD31+), and CXCL12-abundant reticular («CAR»;
CD45–Ter119–CD31–CD140B+) cells. In contrast, recipients of HSC+T
cell subsets had significantly lower absolute numbers of stromal subsets
(arterial, sinusoidal and CAR cells) in the BM and their recovery was
significantly delayed. 3D-confocal microscopy confirmed these observations and revealed rapid recovery of extracellular matrix and sinusoidal
vascular structures, with simultaneous disappearance of adipocytes at 2w
post-HCT in the HSC group. In contrast, in recipients of HSC+Tc severe
disruption of the structural integrity with impaired recovery of the BM
microvessels but rather occupation of space by adipocytes at 2 wks postHCT.
Our data shows the impact of alloreactivity on the non-hematopoietic BM
compartments in terms of damage and reconstitution of the microenvironment, and ultimately hematopoietic recovery. Whether alloreactive
T cells directly target these structures or act via an inflammatory milieu
needs to be elucidated.
Disclosure: No conflict of interest disclosed.
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The important role of platelets in tumor progression and metastasis has
been recognized for more than 50 years, but the underlying molecular
mechanisms are still a matter of research. Multiple mechanisms including
supply of growth factors, facilitation of endothelial adhesion and transmigration supporting establishment of secondary lesions and also empowering immune evasion have been implicated to play a role. Recently, Labelle et al. demonstrated that platelets endorse a prometastatic phenotype
of cancer cells that have entered the blood stream by providing TGF-β
and a yet unknown membrane-bound factor (Labelle et al., Cancer Cell
2011). Here we identify the TNF family member RANKL as platelet-expressed factor that facilitates metastasis. We demonstrate by FACS and
qPCR-analysis that megakaryocytes upregulate RANKL upon differentiation, and platelets activation dependently express RANKL (pRANKL)
on the surface. Immunofluorescence staining and immuno-electron microscopy revealed that tumor cells (that express RANK, but not RANKL)
rapidly get coated by platelets, which confers RANKL pseudo-expression
due to transfer and integration of pRANKL in the tumor cell membrane.
This in turn induced a prometastatic gene signature by altering expression
of ZEB1, SNAIL, Slug, Fibronectin and Serpine1 in tumor cells and enhanced their migratory propensity as revealed by qPCR and transwell assays. The specific involvement of pRANKL in metastasis was further confirmed using mice with a platelet-specific RANKL knockout (RANKL fl/fl
Pf4 cre/+ on a genetic C57BL/6 background) which, compared to control
animals, displayed significantly reduced metastasis upon tail vein injection of B16-F10 melanoma cells. Notably, neutralization of pRANKL with
RANK-Fc fusion-protein or denosumab, which is approved for the treatment of benign and malignant osteolysis, prevented the deleterious effects
of pRANKL on prometastatic gene expression and tumor cell migration as
well as metastasis in the B16-F10 lung metastasis model in vivo. Together,
our data not only unravel the pathophysiological role of pRANKL in cancer metastasis; they also provide a functional explanation for unintended
clinical findings that denosumab improved survival of patients with metastatic cancer (e.g., Gnant et al., 2015). Our findings thereby constitute a
clear rationale to clinically evaluate adjuvant treatment with denosumab
in patients with solid tumors to prevent tumor progression and metastasis.
Disclosure: Stefanie Maurer: Honoraria: PCT Patentanmeldung auf Basis der
EP14193179.0
Helmut Salih: Honoraria: PCT Patentanmeldung auf Basis der EP14193179.0
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Molecular diagnostics according to WHO 2016, ELN 2017
Thol F.
Medizinische Hochschule Hannover, Hannover, Germany

In the last few years, considerable progress in describing the molecular
landscape of acute myeloid leukemia (AML) has been made with modern sequencing technologies (next generation sequencing). Here, high
throughput sequencing of large AML cohorts has allowed a detailed molecular description of the disease. The molecular structure of the disease
has both prognostic as well as therapeutic implications. Thus, molecular
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diagnostics are essential for the classification as well as for risk stratification of the disease. With the introduction of the new 2016 WHO classification for AML the following important changes have been introduced:
AML with biallelic CEBPα mutations as well as with mutated NPM1 are
now no longer provisional but separate entities. New provisional entities
include AML with mutated RUNX1 as well as AML with BCR/ABL1. The
provisional entity of AML with mutated RUNX1 was introduced because
of a distinct molecular and clinical profile in RUNX1 mutated AML. AML
with BCR/ABL1 translocations are rare especially in comparison to acute
lymphoid leukemia. However, also due to therapeutic consequences this
molecular entity is a new provisional entity of the WHO classification
2016. Additionally, the new WHO classification sets a focus on AML with
germline predisposition. Here, germline mutations in CEBPα, DDX41,
RUNX1 and ETV6 as well as GATA2 are important genetic alterations.
With the introduction of the new European Leukemia Net (ELN) risk
classification additional changes for molecular diagnostics have also been
introduced. For AML with FLT3-ITD the allelic burden is of increasing
significance: While an allelic burden (mutant/wild type) of FLT3-ITD of
≥0.5 is considered to be «FLT3-ITD high», an allelic burden of <0.5 is
considered to be «FLT3-ITD low». The ELN risk stratification includes 3
categories: favorable, intermediate and adverse. While patients with mutated NPM1 and «FLT3-ITD low» or lack of FLT3-ITD are considered
to be favorable risk, patients with no NPM1 mutations but «FLT3-ITD
high» are classified as adverse risk. The group of intermediate risk AML
now also consists of patients with no NPM1 and no FLT3-ITD or «FLT3ITD low» as well as «FLT3-ITD high» in NPM1 mutated patients. Patients
with mutations in RUNX1, ASXL1 and TP53 are now also classified in
the unfavorable risk group. Thus, the 2016 WHO classification and the
2017 ELN risk classification have set a stronger emphasis on molecular
diagnostics.
Disclosure: Felicitas Thol: Advisory Role: Novartis
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Novel treatment concepts in elderly AML
Lübbert M.
Uniklinik Freiburg, Hämatologie, Onkologie und Stammzelltransplantation,
Freiburg, Germany

The incidence of AML, and the rate of non-favorable genetics, both rise
with age, and the majority of patients with AML is thus older than 65
years. A comprehensive assessment to aid treatment decision-making is
therefore essential: standard induction chemotherapy is only feasible in
the «fit» subgroup of these patients. Innovate treatment approaches tolerated also by AML patients with reduced performance status and comorbidities have gained increasing attention. Thus DNA hypomethylating
agents (HMAs) such as decitabine and azacitidine are the first non-intensive treatment approved for frontline therapy of non-fit AML patients,
and potentially more powerful HMAs are under development. HMAs are
usually administered on an outpatient basis, allowing patients to spend
more time at home. Compared to standard low-dose chemotherapy (e.g.
with cytarabine), these drugs also have interesting activity in the highest-risk genetic subgroup (highly complex karyotypes, often including
autosomal monosomies). Since response rate and duration with HMAs
are still dissatisfactory, combination treatments with other agents tolerated also by older patients are under active development. Combination
partners in these studies include antibodies (e.g. against CD33, CD123),
differentiating agents, kinase inhibitors (e.g. inhibiting flt-3), bcl-2 inhibitors, standard chemotherapeutic agents and immunomodulatory drugs
(e.g. immune checkpoint inhibitors). In older patients fit for standard
chemotherapy, the option of the curative approach with allogeneic hematopoietic stem cell transplantation is increasingly used, since without
this consolidating treatment the relapse rate in most genetic subgroups of
older patients is high. The optimal frontline treatment of older patients eligible for allografting is not known. Therefore a randomized phase III Intergroup trial comparing standard induction chemotherapy to 10 days of
decitabine («inDACtion vs. induction») followed by allografting has been
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initiated by the EORTC Leukemia Cooperative Group. In conclusion, in
elderly AML patients careful initial assessment of fitness for curative treatment is essential. The outcome of allografting is probably influenced also
by the intensity and duration of the pretreatment, driving present research
initiatives. In patients only eligible for palliative treatment, combinations
of HMAs with other drugs as well as novel HMAs offer promising perspectives.
Disclosure: Michael Lübbert: Advisory Role: Astex Pharmaceuticals; Expert
Testimony: Janssen-Cilag
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Molecular tumorboard: definition of «druggable targets» in
pancreatic cancer
Weichert W.
Institut für Pathologie der Technischen Universität München (TUM), München,
Germany

The principle of individualized therapy in oncology has considerably
gained momentum by the development of novel diagnostic and therapeutic modalities as well as by a deeper understanding of the molecular basis of tumor diseases. In many entities novel druggable targets have
emerged, this has led to the implementation of broad molecular screening
approaches in large cancer centers, the results of which are frequently discussed in interdisciplinary molecular tumor boards. While in some entities such approaches have been game changers, in pancreatic ductal adenocarcinoma (PDAC) this development is still in its infancy. Nevertheless,
certain molecular setups, such as BRCAness, have recently emerged as
attractive targets in PDAC. Other not yet targetable molecular modalities such as MYC activation or epigenetic reprogramming might become
targetable in the future. In addition, novel diagnostic modalities such as
liquid biopsy approaches and molecular imaging have been suggested as
potential future adjuncts to diagnose these alterations non-invasively. Recent developments in this field are highlighted in this talk.
Disclosure: Wilko Weichert: Advisory Role: Berater für MSD, BMS, Roche,
Novartis, Pfizer, AZ.; Financing of Scientific Research: s.o., sonst nein; Expert
Testimony: Forschungsprojekte mit Roche und Bruker
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Innovative strategies for immunotherapy of advanced
pancreatic cancer
Böck S.
Klinikum der Universität München - Campus Großhadern, Medizinische Klinik
und Poliklinik III und Comprehensive Cancer Center, München, Germany

Based on evidence from phase III studies both FOLFIRINOX and gemcitabine plus nab-paclitaxel have been established as standard first-line
treatment options for metastatic pancreatic ductal adenocarcinoma
(PDAC). In contrast to other malignancies, there are only limited data
on the efficacy and safety of checkpoint inhibitors in PDAC available up
to now. Based on results from early clinical trials investigating antibodies
targeting CTLA-4, PD-1 and PD-L1 only modest clinical activity has been
observed when using these drugs as monotherapy.
Ongoing studies are investigating novel approaches with combining anti-CTLA-4 compounds like tremelimumab with anti-PD-L1 drugs like
durvalumab (e.g. within the 2nd-line ALPS study), and several trials are
ongoing that test a combination of anti-PD-1 or anti-PD-L1 antibodies
together with chemotherapy. Based on data from colorectal cancer it is
known that patients with a mismatch repair (MMR) deficiency may be
more responsive to anti-PD-1 treatment, presumably based on a higher
mutation burden and the subsequent formation of more tumor neoantigens. If this observation holds true also in PDAC remains unknown, spe-
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cifically in the context that a dMMR status is rare in PDAC. A novel drug
that is studied widely in PDAC is the cancer vaccine GVAX which consists
of genetically altered allogenic PDAC cells that express GM-CSF resulting in the induction of an immune response towards tumor cells. A small
phase II study in pre-treated metastatic PDAC reported that GVAX in
combination with CRS-207 (live-attenuated Listeria monocytogenes-expressing mesothelin) may have clinical efficacy in PDAC; subsequent clinical trials combining GVAX with checkpoint inhibitors are currently ongoing. In early studies, also chimeric antigen receptor T-cells (CAR-T) are
investigated with PDAC; potential target antigens for such CAR-T cells in
PDAC are mesothelin, CEA and MUC-1.
Due to the rather disappointing data on the use of single-agent checkpoint
inhibitors in PDAC and supported by pre-clinical evidence, the scientific
focus in clinical research will most likely shift to combination approaches including dual checkpoint blockade, the use of immunotherapy within
multi-modality treatment approaches and the combination of immunotherapeutic antibodies with other targeted agents, e. g. IDO Inhibitors.
Disclosure: Stefan Böck: Advisory Role: Celgene, Baxalta/Shire; Financing of
Scientific Research: Celgene, Roche; Expert Testimony: Celgene, Clovis Oncology,
Roche

They are neither neoplastic nor pre-leukemic. If the underlying cause is
recognized, treated or removed the morphological changes are reversible.
Conclusion: Some morphologic changes may give us already the clue to
the underlying disease, sometimes profound medical history, further laboratory results and physical examination is essential to differentiate between reactive and neoplastic changes. Even important are proper pre-analytic sample handling.
This session will help to understand the differential diagnosis of dyshematopoietic changes, in this case especially in cytomorphological evaluation.
Disclosure: No conflict of interest disclosed.
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In vitro T-cell depletion versus post-transplant
cyclophosphamide
Handgretinger R.
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WHO classification for erythroid leukemia/MDS
Haferlach T.
Münchner Leukämie Labor, MLL, München, Germany

After forty years the definitions for acute myeloid leukemias and MDS
with ≥50% of erythroid precursors in the bone marrow have been newly
defined. In those cases that show 50% or more erythroid precursor cells
in the bone marrow, as the first step «therapy-related myeloid neoplasm»
have to be separated. The next step includes those patients that show
20% or more myeloid blasts of all cells in the bone marrow or peripheral
blood. They may be categorized according to the definitions as «AML with
a recurrent genetic abnormality» or «AML with myelodysplasia-related
changes» or «AML, NOS». All cases that show 50% or more of bone marrow erythroid precursors but have less than 20% of myeloid blasts of all
cells in the bone marrow but more than 20% of the non-erythroid cells
will now be classified as MDS. Cases with more than 80% of erythroid
precursors and with more than 30% of proerythroblasts and with less than
20% of myeloid blasts of all cells of the bone marrow will be called «AML,
NOS, acute erythroid leukemia (pure erythroid type)». In our hands this
new classification of cases with ≥50% of bone marrow erythroid precursors will classify cases with AML M6 according to FAB in 1/3 of the cases
to still AML; and 2/3 of the cases will now be classified as MDS. Clinical
utility needs to be investigated prospectively.
Disclosure: Torsten Haferlach: Employment or Leadership Position: Mitglied der
Geschäftsführung MLL Münchner Leukämie Labor
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Differential diagnosis of dyshematopoietic changes
Parmentier S.
Rems-Murr-Kliniken Winnenden, Hämatologie, Onkologie, Palliativmedizin,
Winnenden, Germany

Universitätskinderklinik Tübingen, Hämatologie/Onkologie, Tübingen, Germany

Allogeneic and especially haploidentical stem cell transplantation (SCT)
with unmanipulated grafts is associated with a higher risk of Graft-versusHost Disease (GvHD) and with an intensified posttransplant immunosuppressive therapy for its prevention. In vitro T-cell depletion is the most
effective method to prevent GvHD and additionally allows the omission
of any posttransplant GvHD prophylaxis. The best T-cell depletion methods should result in a high T-cell depletion efficacy and should be associated with a rapid immune reconstitution posttransplant.
Various methods have been introduced. CD34+ positive selection using
large-scale magnetic-activated cell sorting results in an indirect depletion
of T-cells of approx. 4–5 log. With this method, all non-CD34+ cells, including Natural Killer (NK) cells, dendritic cells and other myeloid cells
are discarded. Later, negative depletion of CD3+ T-lymphocytes (and
CD19+ B-lymphocytes) was introduced. However, this method was associated with an approx. 10-fold less effective T-cell depletion (3–4 log)
and required in most patients a moderate posttransplant prophylaxis for
GvHD. In order to further increase the efficacy of the negative T-cell depletion strategy, methods for the depletion of α/β T-lymphocytes were developed. Using this strategy, α/β + T-lymphocytes can be depleted with the
same efficacy as with CD34+ positive selection (4–5 log) while retaining
all α/β -negative cells, including γ/δ+ T-lymphocytes in the graft. A faster
immune reconstitution was observed after transplantation of haploidentical α/β T-cell depleted PBSC’s and this method seems to be superior to the
previously described methods.
In summary, haploidentical SCT should be performed with the best available T-cell depletion method of PBSC’s providing an extensive T-cell depletion as well as a rapid immune reconstitution after transplantation.
While post-transplant cyclophosphamide might also allow to overcome
the HLA barrier, this approach still needs intensive post-transplant immunosuppressive therapy which might be associated with a higher risk of
relapse. In addition, early post-transplant immunotherapeutic interventions are hampered by the necessary GvHD prophylaxis. Whether both
approaches can be combined should be the focus of further research.
Disclosure: Rupert Handgretinger: Honoraria: Patentmitinhaber TcR alpha/beta
Depletion

Introduction: Dyshematopoietic changes are observed in many primary
or acquired hematologic disorders, e.g. congenital dyserythropoietic anemias, thalassemias, congenital dyserythropoietic porphyria, hereditary
sideroblastic anemia or acquired MDS, as well as secondary disorders.
Secondary myelodysplasia-like changes are found in severe illness, after
exposure to drugs, toxins, autoimmune diseases, vitamin B12, folate and
copper deficiency, parvovirus B12 infection or excessive alcohol intake.
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Anti-CTLA-4 checkpoint inhibitormediated anticancer
immunity relies on tumor-intrinsic RIG-I signaling
Heidegger S.1, Wintges A.1, Bek S.1, Schmickl M.1, Steiger K.2, Koenig P.-A.3,
Ruland J.3, van den Brink M.R.M.4, Peschel C.1, Haas T.1, Poeck H.1
Klinikum Rechts der Isar, TU München, III. Medizinische Klinik, München,
Germany, 2Klinikum Rechts der Isar, TU München, Institut für Allgemeine
Pathologie und Pathologische Anatomie, München, Germany, 3Klinikum Rechts
der Isar, TU München, Institut für Klinische Chemie und Pathobiochemie,
München, Germany, 4Memorial Sloan Kettering Cancer Center, New York, United
States
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Introduction: Strong inter-individual variation in clinical response to
checkpoint inhibitors such as anti-CTLA-4 remains a major challenge. In
a retrospective analysis, expression of viral defense genes in human melanomas including the cytosolic RNA receptor RIG-I (DDx58) has been
associated with clinical benefit to CTLA-4 blockade. However, possible
interconncetions of these two distinct pathways remain unknown.
Material and methods: Using CRISPR/Cas9 technology to generate B16
melanoma cells lines that lack nucleic acid receptors or downstream signaling molecules (RIG-I, STING, IRF3/7) together with available genetically deficient mouse models, we addressed the importance of nucleic acid
receptor signaling in both tumor and host cells for the efficacy of anti-CTLA-4 immunotherapy.
Results and discussion: We here provide experimental proof that anti-CTLA-4 immunotherapy relies on tumor cell-intrinsic RIG-I but not
STING signaling. Following anti-CTLA-4 treatment, tumor-intrinsic
RIG-I signaling critically impacts on cross-presentation of tumor-associated antigen by CD103+ dendritic cells, the expansion of tumor antigen-specific CD8+ T cells and ultimately the accumulation of CD8+ T cells
within tumor tissue. Consistently, therapeutic targeting of RIG-I with
5’-phosphorylated-RNA in both tumor and non-malignant cells potently
augmented the efficacy of CTLA-4 checkpoint blockade. These processes
were dependent on host STING, MAVS and type I interferon signaling
and were closely linked to RIG-I-mediated tumor cell death.
Conclusion: Our study identifies both tumor- and host-intrinsic RIG-I
signaling as fundamental requirements for anti-CTLA-4-mediated antitumor immunity. Our data predict that targeting RIG-I may serve as a
basis for the development of new combination strategies to increase the
response rate of checkpoint inhibitor-based immunotherapy, particularly
in individuals that do not have a sufficient spontaneous antitumor T-cell
immune response.
Disclosure: No conflict of interest disclosed.
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Immunological characterization of naturally presented nonmutant CML-associated HLA ligands reveals novel CD8+ and
CD4+ T cell epitopes for immunotherapeutic approaches
Bilich T.1,2, Nelde A.1,2, Kowalewski D.J.2, Schemionek M.3, Kanz L.1,
Salih H.R.1,4, Brümmendorf T.H.3, Vucinic V.5, Niederwieser D.5,
Rammensee H.-G.2,6, Stevanovic S.2,6, Walz J.S.1,2
University Hospital Tübingen, Department of Hematology and Oncology,
Tübingen, Germany, 2Interfaculty Institute for Cell Biology, Department of
Immunology, University of Tübingen, Tübingen, Germany, 3University Hospital
RWTH Aachen, Department of Hematology, Oncology, Hemostaseology and
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(DKFZ), Partner site Tübingen, Heidelberg, Germany, 5University Hospital
Leipzig, Department of Hematology and Oncology, Leipzig, Germany, 6German
Cancer Consortium (DKTK), DKFZ Partner Site Tübingen, Tübingen, Germany
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Nowadays, chronic myeloid leukemia (CML) is largely compatible with
a normal lifespan due to tyrosine kinase inhibitor (TKI) treatment, but
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presence of minimal residual disease precludes therapy termination in
many patients. T-cell based immunotherapy, such as peptide vaccination,
may be a promising low side effect approach to eliminate these residual
leukemic cells. For this aim, an exact knowledge of CML-associated T-cell
epitopes is required. Here we utilized a mass spectrometry-based platform
to identify naturally presented tumor-associated HLA ligands. We analyzed the HLA ligandome of primary CML cells (class I 16 patients, 8,291
HLA ligands, class II 15 patients, 2,822 ligands). Comparative ligandome
profiling using our normal tissue HLA ligand database (class I n = 188,
65,949 HLA ligands, class II n = 114, 54,149 ligands) revealed 38 CML-associated HLA class I and 44 class II ligands exclusively and frequently
presented in ≥25% of CML patients. To evaluate their immunogenicity,
so far 13 peptides were tested in IFNγ ELISpot assays using PBMCs from
CML patients and healthy volunteers (HV). We detected peptide-specific
immune recognition for 1/9 (11%) HLA class I and 4/4 (100%) class II
peptides in CML patients with frequencies ranging from 4–17% (1–4/23)
of tested CML patients. Immune responses were strictly CML-directed, as
no recognition was detected in HV (0/10).
The observed weak immune response to these HLA class I peptides might
be due to an inhibition of CD8+ T-cell responses that reportedly is caused
by TKI treatment. By comparing T-cell responses against viral epitopes
in IFNγ ELISpot assays of CML patients under TKI treatment with that
of HV and CLL patients, we could observe a significantly reduced T-cell
response in the CML samples. A prospective analysis is conducted using
intracellular cytokine staining (ICS). To nonetheless prove the immunogenicity of our HLA class I peptides, we performed in vitro APC-based
priming experiments with HV CD8+ cells and observed tetramer-positive
populations with frequencies ranging from 0.1–30.4% of viable cells for
8/8 peptides. Functionality testing of the latter in ICS revealed TNFa and
IFNg production in 5/7 (71%) primed populations. Furthermore, priming
experiments using T cells of CML patients and killing assays with peptide-specific T cells are ongoing.
Taken together, we took a first step towards validation of newly defined
CML-associated antigens as targets for peptide vaccination in CML patients.
Disclosure: No conflict of interest disclosed.
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Multiple myeloma pathogenesis: the role of JUNB in bone
marrow angiogenesis
Malvestiti S.1, Fan F.1, Bashari H.1, Vallet S.1, Sattler M.2, Bakiri L.3,
Seckinger A.4, Hose D.4, Goldschmidt H.4, Zoernig I.1, Pecherstorfer M.5,
Wagner E.F.3, Tassone P.6, Jaeger D.1, Podar K.5
Nationales Centrum für Tumorerkrankungen (NCT), Heidelberg, Germany,
Dana-Farber Cancer Institute, Boston, United States, 3Spanish National Cancer
Research Centre (CNIO), Madrid, Spain, 4Section Multiple Myeloma, Department
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(NCT) Heidelberg, University of Heidelberg, Heidelberg, Germany,
5
Universitätsklinikum Krems, Krems an der Donau, Austria, 6University ‘Magna
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Introduction: Angiogenesis significantly contributes to disease progression in multiple myeloma (MM) patients. Increased bone marrow (BM)
vascularity is induced by oncogene-mediated expression and secretion of
angiogenic factors. Transcription factors (TFs) of the AP-1 family have
emerged as actively pursued therapeutic targets over the past years. Our
previous studies demonstrated a critical role for the AP-1 family member
JunB in MM cell proliferation, survival and drug resistance (Fan et al.,
Leukemia 2016). Whether JunB also affects MM BM angiogenesis is currently unknown.
Methods: Expression patterns of JUNB and angiogenic factors were evaluated in 2 publicly available Oncomine data sets. Co-cultures (CoCs) of
TetR-shJUNB/MM.1S cells together with bone marrow stromal cells (BMSCs) or osteoblasts (OBs) were utilized next to investigate whether BMSCand OB-induced production and secretion of angiogenic factors in tumor
cells are mediated via JUNB. Effects were assessed by RTqPCR, ELISA
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and in vitro angiogenesis assays. Results were confirmed using JUNB-ER/
MM1.s cells, in which JUNB activity is induced by 4-OHT. Importantly,
the functional role of JUNB on BM angiogenesis was also studied in vivo,
using a MM xenograft mouse model. NSG mice were inoculated with
TetR-SCR/MM.1S or TetR-shJUNB/MM.1S and fed with doxycycline.
IHC was then performed on tumor samples for HE, Ki-67, anti-CD31 and
anti-JUNB.
Results: In correlation to JUNB, Oncomine analysis revealed a significant
induction of VEGF, VEGFB, IGF-1 and PlGF expression, progressing
from healthy donors to MGUS and MM. Doxycyclin-induced knockdown
of BMSC-/OB-mediated JUNB upregulation in TetR-shJUNB/MM.1S
cells significantly reduced expression of VEGF, VEGFB, IGF-1 and PlGF.
Consequently, conditioned media obtained from doxycycline- but not
control-treated BMSC: or OB:TetR-shJUNB/MM.1S CoCs significantly
inhibited angiogenesis. Conversely, 4-OHT-mediated induction of JUNB
activity potently enhanced the expression and secretion of angiogenic factors and angiogenesis. These data were confirmed in other MM cell lines
(KMS11, RPMI) and primary MM cells. Finally, doxycycline-triggered
JUNB knockdown in MM in vivo models significantly reduced growth and
vascular density in tumors formed by Tet-shJUNB/MM.1S versus control.
Conclusions: In summary, our findings show for the first time a pivotal
role of JUNB in MM BM angiogenesis, thereby further supporting this TF
as a new promising therapeutic target in MM.

in vitro. We argue that deranged endocytosis through deficient HCRP1
expression leads to a loss of cell polarity and ultimately EMT, which promotes metastases formation and therefore contributes to poor prognosis.
Disclosure: No conflict of interest disclosed.
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Efficacy of gemcitabine + erlotinib for rash-positive
metastatic pancreatic cancer patients eligible for treatment
with FOLFIRINOX – a prospective phase II trial of the
«Arbeitsgemeinschaft Internistische Onkologie» – AIO
Haas M.1, Böck S.1, Siveke J.T.2,3,4, Schenk M.5, Lerch M.6, Caca K.7,
Freiberg-Richter J.8, Fischer von Weikersthal L.9, Kullmann F.10,
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Kruger S.1, Westphalen C.B.1, Held S.16, Heinemann V.1
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Germany, 4Universität Essen, Innere Klinik (Tumorforschung), West German
Cancer Center (WTZ), Essen, Germany, 5Krankenhaus Barmherzige Brüder,
Hämatologie und Onkologie, Regensburg, Germany, 6Universitätsmedizin
Greifswald, Klinik und Poliklinik für Innere Medizin A, Greifswald, Germany,
7
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Universitätsklinikum Würzburg, Medizinische Klinik und Poliklinik II, Würzburg,
Germany, 16ClinAssess GmbH, Leverkusen, Germany

Introduction: The endosomal sorting complex required for transport
(ESCRT) mediates vesicular trafficking of internalized membrane proteins
to the lysosome and hence their degradation. Four distinct ESCRT complexes (0-III) are involved in executing this task, while ESCRT-I is crucial
for the recognition of ubiquitinated cargo. HCRP1, one of the members
of ESCRT-I, has been identified as a tumor suppressor gene in various
cancers. A contribution to the degradation of the epidermal growth factor
receptor (EGFR) has previously been shown by various groups, including
ours. Here, we report that loss of HCRP1 leads additionally to epithelial-to-mesenchymal-transition (EMT), a hallmark event during formation
of metastases, and therefore favors a worse outcome.
Methods and Results: We used CRISPR-Cas9 to generate knock-out
(K/O) cell lines isolated from ovarian (SKOV-3) and breast (MDAMB-468) cancer patients. Upon loss of HCRP1, we observed a striking
morphological change of cellular shape into a mesenchymal-like phenotype in both cell lines studied. To validate this finding, we performed
qrtPCR for classical EMT markers, including SNAIL, SLUG, and TWIST.
Indeed, we found those transcription factors to be upregulated in HCRP1
K/O cells. Additionally, those cells showed increased migratory and invasive potential in vitro. Next, we isolated membrane proteins and analyzed
them by mass spectrometry. Functional annotation revealed that proteins
involved in focal adhesion, adherent cell junctions, and anchoring junctions were largely affected through K/O of HCRP1. Lastly, by mining a
publicly available next-generation sequencing data set of breast cancer
patients, we could identify a negative impact of low HCRP1 expression on
metastasis-free survival.
Conclusion: Endocytosis is crucial to shut down signaling from membrane proteins through mediating lysosomal degradation. Additionally, it
is also essential to maintain cell polarity by trafficking adhesion molecules.
In this study, we show that loss of HCRP1, a protein involved in endocytosis, triggers EMT and increases migration and invasion of cancer cells

Introduction: Patients (pts) with metastatic pancreatic cancer (mPC) are
known to have an improved survival when developing skin-rash during
treatment with the tyrosin-kinase inhibitor erlotinib. The efficacy and
safety of gemcitabine + erlotinib has not yet been defined prospectively
in pts with mPC selected according to the inclusion criteria defined by
Conroy et al. for FOLFIRINOX (e.g. ECOG 0–1, age < 75, bilirubin <
1.5xULN).
Methods: Between July 2012 and July 2015, 150 pts with histologically
confirmed mPC were recruited in 20 centers. All pts received gemcitabine
(1000 mg/m2 intravenously weekly) and erlotinib (100 mg oral daily) for
four weeks (run-in phase); the subsequent treatment was determined according to the appearance of skin rash: pts with typical, erlotinib-associated skin rash of any grade continued gemcitabine and erlotinib, rash
negative pts were switched to FOLFIRINOX.
The primary study endpoint was the 1-year survival rate in rash-positive
pts (hypothesis: ≥40%). Efficacy data were counted from the day of first
treatment.
Results: Ninety pts were deemed positive for skin rash during the runin phase. Those pts had a 1-year survival rate of 40.0%. Median OS was
10.1 months, progression free survival (PFS) was 3.9 months, objective
response rate (ORR) and disease control rate (DCR) were 21% and 64%,
respectively. Median treatment duration with gemcitabine + erlotinib in
rash-positive pts was 3.7 months. Pts who were negative for skin-rash
after the run-in phase (n = 28) and received a subsequent therapy with
FOLFIRINOX had a 1-year survival rate of 46.4%, a median OS of 10.6
months and a median PFS of 5.2 months. The corresponding ORR and
DCR rates were 29 and 54%, respectively. The rate of second-line therapy was 53% after failure of gemcitabine + erlotinib, mainly consisting of
5-fluorouracil/folinic acid based schemas (42% 5-fluorouracil/folinic acid
and irinotecan or oxaliplatin, 38% FOLFIRINOX). A salvage therapy was
applied in 43% after failure of FOLFIRINOX (all pts received gemcitabine,
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Loss of HCRP1 promotes epithelial-to-mesenchymaltransition and affects metastasis-free survival
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67% in combination with nab-paclitaxel). In the safety population (all pts
who received at least one dose of study treatment with gemcitabine and
erlotinib, n = 145) OS was 9.7 months .
Conclusion: In rash-positive pts deemed fit for FOLFIRINOX first-line
treatment with gemcitabine + erlotinib appears effective achieving a
one-year-survival rate of 40%. Early switch to FOLFIRINOX in rash-negative pts is feasible and effective.
Disclosure: Michael Haas: Financing of Scientific Research: Celgene; Expert Testimony: Roche, Boehringer Ingelheim, Celgene
Volker Heinemann: Advisory Role: Merck, AMGEN, Roche, Celgene, Boehringer-Ingelheim; Financing of Scientific Research: Merck, Roche, Celgene; Expert
Testimony: Merck, AMGEN, Roche, Celgene, Boehringer-Ingelheim
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Impact of first line FOLFOXIRI and Bevacizumab (Bev)
compared to FOLFOX and Bev on health related quality of
life (HRQOL) in patients with metastatic colorectal cancer
(MCRCR) – analysis of the CHARTA – AIO 0209 trial
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Introduction: FOLFOXIRI/Bev is a highly efficacious first line regimen
in MCRC. Despite higher rates of neutropenia, diarrhea and stomatitis,
FOLFOXIRI/bev is tolerable and feasible in MCRC patients. To date nothing is known about the impact of this regimen on HRQOL.
Methods: In the CHARTA trial 250 patients were randomized to FOLFOX/Bev (arm A) or FOLFOXIRI/Bev (arm B). HRQOL were assessed at
baseline, every 8 weeks during induction treatment (6 months) and every
12 weeks during maintenance treatment, using the EORTC QLQ-C30,
QLQ-CR29 and QLQ-CIPN20. The mean values of every EORTC score
were calculated as the average of week 8, 16 and 24 assessment. Test concerning mean values were performed as t-test, with global type I error set
at 0.05. Additionally, HRQOL deterioration and improvement rates were
analysed and compared between treatment groups using chi² tests.
Results: For HRQOL analysis, 237 patients were eligible (arm A: 118;
arm B: 119). Compliance rate with the HRQOL questionnaires was 95.4%
(226/237) at baseline, 72.6% (172/237) at week 8, 59.5% (141/237) at week
16 and 43.5% (103/237) at week 24. No significant differences between
treatment arms of the global quality of life score (GHS/QoL score: 59.8
and 58.8 for arm A and B; p = 0.726) and in most of the mean EORTC
scores over the whole induction treatment or at any induction time point
were observed. Of note, at week 8 scores of nausea/vomiting (9.2 versus
17.3, p = 0.006) appetite loss (19.5 versus 29.4, p = 0.035) and financial
problems (18.3 versus 29.5, p = 0.021) and at end of treatment physical
functioning (75.0 versus 65.8, p = 0.048) were significantly better for arm
A compared to arm B. Although rates of deterioration and improvement
between baseline and week 8 of at least 10 points in the EORTC scores
were similar. Rate of deterioration of 10 points of the GHS/QoL score was
21.5% and 26.5% for arm A and B (p = 0.461). Less patients in arm A had
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a deterioration of appetite loss compared to arm B (19.2% versus 35.1%;
p = 0.031).
Conclusion: Although no remarkable detriment in HRQOL was noted,
the better efficacy of FOLFOXIRI/Bev compared to FOLFOX/Bev is associated with some decrease in HRQOL, particularly nausea, vomiting and
appetite loss. Further analyses will be presented at the meeting.
Disclosure: Julia Quidde: Advisory Role: Servier; Financing of Scientific Research:
Sanofi
Alexander Stein: Advisory Role: Amgen, BMS, Merck, Roche, Servier; Financing
of Scientific Research: Vorträge: Roche, Sanofi, Bayer, Amgen, Merck, Celgene,
Lilly, Sirtex, Servier; Expert Testimony: Roche, Sanofi, Merck, BMS, Medac; Other
Financial Relationships: Reisekosten: Merck, Roche, Bayer, Sanofi
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evaluating paclitaxel with and without RAD001 in patients
with gastric or esophagogastric junction carcinoma who have
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Introduction: There is a need for effective treatments in the second- or
further line setting in advanced gastric cancer, especially for new agents.
In the current trial we evaluated paclitaxel with RAD001 (everolimus) in
patients with gastric carcinoma who have progressed after therapy with a
fluoropyrimidine/platinum-containing regimen.
Methods: This is a randomized, double-blind, multi-center phase III
study. Patients with gastric carcinoma or adenocarcinoma of the esophagogastric junction (EGJ) who have progressed after treatment with a
fluoropyrimidine/platinum-containing regimen were randomly assigned
to receive Paclitaxel (80 mg/m2) on day 1, 8 and 15 plus placebo (arm
A) or RAD001 (10mg daily, arm B) d1-d28, repeated every 28 days as
2nd, 3rd or 4th line therapy. Primary end point was overall survival (OS),
secondary endpoints were best overall response, disease control rate, progression free survival (PFS) and toxicity.
Results: 300 patients (median age: 62 years; median lines prior therapy: 2;
47.7% of patients had prior taxane therapy) were randomly assigned (Arm
A, 150, Arm B, 150). In the intention to treat population, there was no significant difference in median PFS (placebo, 2.07 vs. RAD001, 2.2 months,
HR 0.88, p = 0.3) or median OS (placebo, 5.0 vs. RAD001, 6.1 months, HR
0.93, p = 0.54). For patients with prior taxane use, RAD001 improved PFS
(placebo 1.8 vs. RAD001, 2.7 months, HR 0.69, p = 0.03) and OS (placebo
3.9 vs. RAD001, 5.8 months, HR 0.73, p = 0.07). Combination of paclitaxel and RAD001 was tolerable, but the RAD001 arm was associated with
significantly more grade 3–5 mucositis (13.3% vs. 0.7%; p < 0.001).
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Conclusions: The addition of RAD001 to paclitaxel/RAD001 did not
improve outcomes in pretreated metastatic gastric/EGJ cancer. Of note,
activity was seen in the taxane pretreated group. Additional biomarker
studies are planned to look for subgroups that may have a benefit.
Disclosure: Sylvie Lorenzen: Advisory Role: Roche, BMS, Sanofi, Lilly; Financing
of Scientific Research: Merck, Lilly, Roche, Sanofi, BMS, Celgene; Expert Testimony: Lilly
Salah-Eddin Al-Batran: Advisory Role: Merck, Roche, Celgene, Lilly, Nordic
Pharma; Financing of Scientific Research: Roche, Celgene, Lilly , Nordic Pharma;
Expert Testimony: Merck, Roche, Celgene, Vifor, Medac, Hospira, Lilly
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Introduction: This is a single-arm study (NCT01956149) to determine
prolonged (>=4 months) disease control rate with cabazitaxel administered in second- (or later) setting for patients with advanced or metastatic
adenocarcinoma of the esophagogastric junction (EGJ) and stomach.
Methods: 65 patients with advanced EGJ and stomach cancer were treated
with 20mg/m² Cabazitaxel every 3 weeks for a maximum of 6 cycles. Main
objective of the study was a prolonged Disease Control Rate (pDCR: CR,
PR or SD lasting at least 4 months). Secondary Outcome Measures were
overall survival (OS), progression-free survival (PFS), response rate by
subgroup (with vs without previous treatment with a taxane) and toxicity.
Patients were assessed for tumor response every 6 weeks during therapy
and during follow-up (up to 12 months).
Results: 65 patients (median age: 63, range 31–86 years) were assigned
to treatment. Median no. of prior therapies was 2. 80% had received prior taxane therapy. Patients received a median of 2 cycles of cabazitaxel. Efficacy results are for the per protocol (PP) population. pDCR was
12.7%, (95%CI: 5.3–24.5%). pDCR was 20.0% in 2nd line patients (95%CI:
6.8–40.7%) and 30.0% (95%CI: 6.7–65.2%) in all lines in patients without
prior taxane use. Response rate was 5.5% (95%CI: 1.1–15.1%) in total PP
and 20.0% in the population without prior taxane use. Median OS was
4.6 months (7.4 months without prior taxane vs 3.8 months with prior
taxane). Median PFS was 1.38 months (95%CI: 1.28- 1.87) with and 2.01
months (95%CI: 0.20- 4.67) without prior taxane use. Most common
grade 3/4 toxicities were neutropenia in 13% of the patients, pain (12%),
leucopenia (10%), anemia (10%), fatigue (10%) and nausea (10%).
Conclusions: Cabazitaxel is active in heavily pretreated patients with
metastatic and advanced esophagogastric junction and gastric adenocarcinoma. Toxicity is moderate. Patients without prior taxane use derived
more benefit from Cabazitaxel.
Disclosure: No conflict of interest disclosed.
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Nivolumab ± Ipilimumab in patients (pts) with advanced (adv)
/ metastatic chemotherapy-refractory (CTx-R) gastric (G),
esophageal (E), or gastroesophageal junction (GEJ) cancer:
checkMate 032 study
Jaeger D.1, Janjigian Y.Y.2, Ott P.A.3, Calvo E.4, Kim J.W.5, Ascierto P.A.6,
Sharma P.7, Peltola K.8, Evans J.9, de Braud F.10, Chau I.11,12, Tschaika M.13,
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Introduction: In the phase 3 ONO-12 study, 3rd- or later-line nivolumab
(N) monotherapy prolonged overall survival (OS) vs placebo in Asian pts
with adv G/GEJ cancer (median OS, 5.3 vs 4.1 mo; HR, 0.63; P < 0.0001;
ASCO-GI 2017, Kang YK, et al. J Clin Oncol. 2017;35 (suppl 4S) [abstract
2]). The phase 1/2 CheckMate 032 study showed favorable clinical activity
of N ± ipilimumab (I) in Western pts with adv CTx-R G/E/GEJ cancer
(NCT01928394). We report updated long-term follow-up data of G/E/
GEJ pts in CheckMate 032.
Methods: Pts received N 3 mg/kg Q2W (N3), N 1 mg/kg + I 3 mg/kg
Q3W (N1+I3), or N 3 mg/kg + I 1 mg/kg Q3W (N3+I1). Primary endpoint was ORR. Secondary endpoints included duration of response
(DOR), OS, progression-free survival (PFS), and safety. Efficacy in pts by
programmed death-ligand 1 (PD-L1) status was assessed.
Results: 160 heavily pretreated pts (79% had ≥2 prior Tx) were enrolled
(N3, n = 59; N1+I3, n = 49; N3+I1, n = 52); 24% had PD-L1+ (≥1%) tumors. ORR was 12% in N3, 24% in N1+I3, and 8% in N3+I1. In pts with PDL1 ≥1%, ORR was 19% (3/16) in N3, 40% (4/10) in N1+I3, and 23% (3/13)
in N3+I1; in pts with PD-L1 < 1%, ORR was 12% (3/26), 22% (7/32), and
0% (0/30), respectively. Median DOR was 7.1 mo in N3, 7.9 mo in N1+I3,
and NA in N3+I1. OS in all pts and in pts with PD-L1 ≥1% is in the Table.
Grade 3/4 treatment-related adverse events reported in ≥10% of pts in
any treatment arm were diarrhea (N3, 2%; N1+I3, 14%; N3+I1, 2%), ALT
increased (N3, 3%; N1+I3, 14%; N3+I1, 4%), and AST increased (N3, 5%;
N1+I3, 10%; N3+I1, 2%).
Conclusions: N ± I led to durable responses and long-term OS in heavily
pretreated Western pts with adv G/E/GEJ cancer, a result that is consistent
with the clinical activity observed in Asian pts in the ONO-12 study. Safety was consistent with prior reports. These data support ongoing investigation of N ± I in pts with adv G/E/GEJ cancer.
Tab. 1. OS in All Pts and Pts With PD-L1 ≥1%

All pts
Median OS (95% CI), mo
12-mo OS rate (95% CI), %
18-mo OS rate (95% CI), %
24-mo OS rate (95% CI), %
Pts with PD-L1 ≥ 1%
Median OS (95% CI), mo
12-mo OS rate (95% CI), %
18-mo OS rate (95% CI), %

N3
n = 59
6.2 (3.4, 12.4)
39 (26, 52)
25 (14, 37)
22 (12, 35)
n = 16
6.2 (1.9, 12.4)
34 (12, 57)
13 (2, 35)

N1+I3
n = 49
6.9 (3.7, 11.5)
35 (22, 49)
28 (15, 41)
22 (10, 37)
n = 10
NA (1.2, NA)
50 (18, 75)
50 (18, 75)

N3+I1
n = 52
4.8 (3.0, 8.4)
24 (13, 37)
13 (5, 24)
–
n = 13
5.6 (2.4, 10.9)
23 (6, 47)
15 (2, 39)

Disclosure: Dirk Jaeger: Advisory Role: Roche, Bayer, BMS
Dung Le: Financing of Scientific Research: BMS
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Metastatic Pancreatic Cancer: real Life Data from the German
Quality of Life and translational research on pancreatic cancer
study (QoliXane)

Nivolumab in sorafenib-naive and – experienced patients with
advanced hepatocellular carcinoma (HCC): checkMate 040
study

Reichart A.1, Al-Batran S.-E.1, Schönherr C.1, Zur Hausen G.1, Pauligk C.1,
Schöttger B.2, Siegler G.3, Dörfel S.4, Aldaoud A.5, Hahn L.6, Schubert J.7,
Waidmann O.8, Trojan J.9, Höffkes H.-G.10, Schnell R.11, Königsmann M.12,
Blau W.13, Uhlig J.14, Homann N.15, Götze T.O.1

Trojan J.1, Crocenzi T.S.2, El-Khoueiry A.B.3, Yau T.4, Melero I.5, Sangro B.6,
Kudo M.7, Hsu C.8, Kim T.-Y.9, Choo S.-P.10, Meyer T.11, Kang Y.-K.12, Yeo W.13,
Chopra A.14, Baakili A.15, dela Cruz C.15, Lang L.15, Neely J.15, Welling T.H.16
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und Hämatologie, Frechen, Germany, 12MediProjekt, Schwerpunktpraxis und
Tagesklinik für Onkologie, Hämatologie, Immunologie, Hannover, Germany,
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Universitätsklinikum Gießen und Marburg GmbH Standort Gießen, Gießen,
Germany, 14Hämatologisch-Onkologische Schwerpunktpraxis, Naunhof,
Germany, 15Klinikum Wolfsburg, Med. Klinik II, Wolfsburg, Germany
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Introduction: Recently, nab-paclitaxel/gemcitabine (NPG) became new
standard first-line therapy for metastatic pancreatic cancer. Based on this,
our study group has established QoliXane for metastatic pancreatic cancer patients receiving 1st line NPG, to deliver real life and Quality of life
(QoL) data and build a platform for translational research (TR). This is an
interim analysis of our data focused on efficacy outcome.
Methods: In this a non-interventional registry study, eligible patients were
recruited after written informed consent from 95 German cancer centers.
The course of therapy, efficacy-, QoL- data (prior to and during therapy)
and archival tumor material were prospectively collected. In the present
analysis, efficacy endpoints were analyzed in the intention-to-treat population (ITT), defined as all patients who were enrolled.
Results: 539 patients fulfilled the criteria of the ITT. Median age was 70 y
(39–86). At the time of analysis, 301 (56%) pts of the ITT were alive. Mean
no. of metastatic sites involved was 2. Median no. of cycles administered
was 3 (range 0–6). 231 (43%) pts needed any dose modification and 209
(39%) received further therapies beyond progression. 70 (13%) pts had
increased bilirubin at baseline, 18 (26%) of them had an intervention e.g.
ERCP. Subjects with increased bilirubin without intervention received a
median of 3 cycles, with decreasing values under therapy. 135 (25%) pts
developed polyneuropathy of any grade. Median progression-free survival was 6 months (95% CI; [5–6]). Median overall survival (OS) was 10
months (95% CI; [8–10]). 1-year OS was 40%. Median survivals by ECOG
PS of 0, 1, 2, and 3 were 12 months, 9 months, 5 months, and 2 months,
respectively (p < 0.001).
Conclusions: The «QoliXane» shows excellent real life efficacy data for 1st
line therapy with NPG in Germany. In the expansion phase, QoliXane will
transform into a permanent, high quality, prospective registry, covering
all therapy lines. QoL and translational research data will follow.

Goethe University Hospital and Cancer Center, Frankfurt, Germany, 2Providence
Cancer Center, Portland, United States, 3USC Norris Comprehensive Cancer
Center, Los Angeles, United States, 4University of Hong Kong, Hong Kong,
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Japan, 8National Taiwan University Hospital, Taipei, Taiwan, Republic of China,
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of, 13Chinese University of Hong Kong, Hong Kong, China, 14Johns Hopkins
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Introduction: Many patients with advanced hepatocellular carcinoma
(HCC) progress on standard-of-care therapy. Nivolumab is a fully human anti-programmed death-1 (PD-1) IgG4 monoclonal antibody that
demonstrated durable responses (20% objective response rate [ORR] with
a median duration of response [DOR] of 9.9 mo; 9-mo overall survival
[OS] rate was 74%) in patients with advanced HCC in the dose-expansion (EXP) phase of the CheckMate 040 study (NCT01658878; Melero
et al, 2017). Here we present survival and durability-of-response data in
both sorafenib-naive and -experienced patients with advanced HCC in
CheckMate 040.
Methods: Patients naive to or previously treated with sorafenib received
nivolumab in phase 1/2 dose-escalation (ESC; 0.1–10 mg/kg) and -EXP
(3 mg/kg) cohorts every two weeks, regardless of PD-L1 status. Primary endpoints were safety/tolerability (ESC) and ORR (EXP; ORR by
investigator [INV] and blinded independent central review [BICR]) using RECIST v1.1. Secondary endpoints included DOR, disease control
rate (DCR), and OS. Biomarkers were assessed using pretreatment tumor
samples.
Results: Overall, patients (N = 262) had a median follow-up of 12.9
mo, and 98% had Child-Pugh scores 5 or 6. In sorafenib-naive patients
(n = 80), the ORR (INV) was 23%, with 44% of responses (8/18) ongoing
(Table). The DCR was 63%; 40% of patients had stable disease ≥6 mo. In
sorafenib-experienced patients (n = 182; 91% progressed on sorafenib),
the ORRs (INV) were 16–19%. Overall, responses occurred regardless of
etiology or tumor-cell PD-L1 expression. Nivolumab had a manageable
safety profile consistent with that reported in other tumor types. Updated
data with additional 4 mo of follow-up will be presented.
Conclusions: Nivolumab demonstrated durable responses with longterm survival and favorable safety in both sorafenib-naive and -experienced patients with advanced HCC.

Disclosure: Alexander Reichart: Employment or Leadership Position: Angestellt
als Oberarzt am Krankenhaus Nordwest; Advisory Role: Ipsen
Thorsten Götze: Employment or Leadership Position: Angestellt als Oberarzt am
Krankenhaus Nordwest; Advisory Role: BMS; MSD; Shire; Celgene; Merck
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Tab. 1. Efficacy of Nivolumab in Sorafenib-Naive and -Experienced Patients with
Advanced HCC

events. 33% Of LEN-treated and 39% of SOR-treated pts received second-line therapy.
Conclusions: LEN is noninferior in OS, and achieves statistically significant and clinically meaningful improvements in PFS, TTP, and ORR, as
first line therapy for uHCC. TEAEs were consistent with the known LEN
safety profile.
Tab. 1.
Outcomes
Median OS, mos
(95% CI)
Median PFS, mos
(95% CI)*
Median TTP, mos
(95% CI)*
ORR, n (%)*

Disclosure: Jörg Trojan: Advisory Role: BMS, Bayer, MSD; Other Financial
Relationships: Speakers Bureau - BMS, Bayer, MSD
Theodore Welling: Advisory Role: BMS; Expert Testimony: Merck
V720

Phase 3 trial of lenvatinib (LEN) vs sorafenib (SOR) in first-line
treatment of patients (pts) with unresectable hepatocellular
carcinoma (uHCC)
Cheng A.-L.1, Finn R.S.2, Qin S.3, Han K.-H.4, Ikeda K.5, Piscaglia F.6,
Baron A.7, Park J.-W.8, Han G.9, Jassem J.10, Blanc J.F.11, Vogel A.12,
Komov D.13, Evans T.J.14, Lopez C.15, Dutcus C.16, Ren M.16, Kraljevic S.17,
Tamai T.16, Kudo M.18
National Taiwan University Hospital, Taipei City, Taiwan, Republic of China,
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States, 3Nanjing Bayi Hospital, Nanjing, Jiangsu, China, 4Severance Hospital,
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Japan, 6University of Bologna, Bologna, Italy, 7California Pacific Medical
Center Research Institute, San Francisco, United States, 8National Cancer
Center Korea, Goyang-si, Korea, Republic of, 9Xijing Hospital, Fourth Military
Medical University, Xi’an, China, 10Medical University of Gdansk, Gdansk,
Poland, 11University of Bordeaux, Bordeaux, France, 12Hannover Medical
School, Hannover, Germany, 13N.N. Blokhin Cancer Research Center, Moscow,
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United States, 18Kindai University Faculty of Medicine, Osaka-Sayama, Japan

LEN

SOR

HR

13.6 (12.1−14.9)

12.3 (10.4−13.9)

0.92 (0.79−1.06)

7.4 (6.9−8.8)

3.7 (3.6−4.6)

0.66 (0.57−0.77)

8.9 (7.4−9.2)

3.7 (3.6−5.4)

0.63 (0.53−0.73)

115 (24)

44 (9)

*P < 0.00001

Disclosure: Ann-Lii Cheng: Employment or Leadership Position: NA; Advisory
Role: NA; Stock Ownership: NA; Honoraria: NA; Financing of Scientific Research:
Personal Fees BMS, Ono, Novartis, Bayer MERCK MSD; Expert Testimony: NA;
Other Financial Relationships: NA; Immaterial Conflict of Interests: NA
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Stock Ownership: NA; Honoraria: NA; Financing of Scientific Research: Bayer,
Eisai , MSD, EA pharma

Freier Vortrag
Immuntherapie II

1
2

Introduction: SOR is the only approved agent in uHCC and new options
are needed. LEN, an inhibitor of vascular endothelial growth factor receptors 1–3, fibroblast growth factor receptors 1–4, platelet derived growth
factor receptor α, RET, and KIT, showed activity in uHCC in a phase 2 trial. We report a phase 3 trial of LEN vs SOR as first-line therapy for uHCC.
Methods: In this randomized, open-label, noninferiority (NI) study, pts
had uHCC, ≥ 1 measurable target lesion, Barcelona Clinic Liver Cancer
stage B or C, Child-Pugh class A, ECOG PS ≤ 1, and no prior systemic
therapy. Pts were randomized 1:1 to LEN (body weight ≥60 kg: 12 mg/day;
<60 kg: 8 mg/day) or SOR 400 mg twice daily. The primary endpoint was
overall survival (OS). The OS hazard ratio (HR) and its 95% CI were estimated with a stratified Cox proportional hazard model. The predefined NI
margin was 1.08. Secondary efficacy endpoints were progression-free survival (PFS), time to progression (TTP) and objective response rate (ORR)
by modified RECIST. Type I error rates for secondary efficacy endpoints
were controlled with a fixed sequence procedure at 2-sided α = 0.05 after
OS NI was claimed.
Results: 954 Pts enrolled (LEN: 478; SOR: 476). Efficacy outcomes are
shown in the table. A similar number of pts in both arms had treatment-emergent adverse events (TEAEs). Most common LEN TEAEs
were hypertension (42%), diarrhea (39%), decreased appetite (34%), decreased weight (31%), and fatigue (30%). Median (range) treatment duration was 5.7 mos (0−35.0) for LEN and 3.7 mos (0.1−38.7) for SOR. 13%
Of LEN-treated and 9% of SOR-treated pts discontinued due to adverse
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Card9 controls dectin-1-induced t-cell cytotoxicity and tumor
growth in mice
Haas T.1, Heidegger S.1, Poeck H.1, Peschel C.1, Ruland J.2
Klinikum rechts der Isar, Technische Universität München, Klinik und Poliklinik
für Innere Medizin III, München, Germany, 2Klinikum rechts der Isar, Technische
Universität München, Institut für Klinische Chemie und Pathobiochemie,
München, Germany
1

Activation of the C-type lectin receptor Dectin-1 by beta-glucans triggers
multiple signals within dendritic cells (DCs) that result in activation of
innate immunity. While these mechanisms can potently prime CD8+ cytotoxic T cell (CTL) responses without additional adjuvants, the Dectin1
effector pathways that control CTL induction remain unclear. Here we
demonstrate that Dectin1-induced CTL cross-priming in mice does not
require inflammasome activation but strictly depends on the adapter protein Card9 in vitro. In vivo, Dectin-1-mediated Card9 activation after vaccination drives both expansion and activation of antigen-specific CTLs,
resulting in long-lasting CTL responses which are sufficient to protect
mice from tumor challenge. This Dectin-1-induced antitumor immune
response was independent of natural killer (NK) cell function and completely abrogated in Card9-deficient mice. Thus, our results demonstrate
that Dectin-1-triggered Card9 signaling but not inflammasome activation
can potently cross-prime antigen specific CTLs, suggesting that this pathway would be a candidate for immunotherapy and vaccine development.
Disclosure: No conflict of interest disclosed.
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Glycolipid antigen-specific invariant natural killer T cells for
protection from graft-versus-host disease
Schmid H.1, Duerr-Stoerzer S.1, Kettemann F.1, Kanz L.1, Salih H.1,2,
Savage P.3, Schneidawind C.1, Schneidawind D.1
Innere Medizin II, Universitätsklinikum Tübingen, Tübingen, Germany,
Deutsches Konsortium für Translationale Krebsforschung, Deutsches
Krebsforschungszentrum, Tübingen, Germany, 3Department of Chemistry and
Biochemistry, Brigham Young University, Provo, United States
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Introduction: Graft-versus-host disease (GVHD) is a major cause of significant morbidity and mortality after allogeneic hematopoietic cell transplantation (HCT). Invariant natural killer T (iNKT) cells are potent regulators of immune responses in both humans (TCRa Va24-Ja18) and mice
(TCRa Va14-Ja18). We recently showed in murine studies that adoptively
transferred iNKT cells of either donor or third party mice protect from lethal GVHD through a robust expansion of donor CD4+FoxP3+ regulatory
T cells (Tregs) while preserving graft-versus-tumor effects. We therefore
studied the tolerogenic properties of culture-expanded human iNKT cells
in a model of alloreactivity.
Methods: Since iNKT cells constitute less than 0.5% of human PBMCs,
in vitro expansion with their glycolipid ligands is required before they can
be used for cytotherapy and experimental purposes. First, we tested three
different glycolipids for iNKT-cell expansion. Subsequently, iNKT cells
were co-cultured in a mixed lymphocyte reaction (MLR) across major
histocompatibility barriers.
Results: Three weeks of cell culture and autologous restimulation with
either a-GalCer, PBS44 or PBS57 resulted in a robust proliferation of
iNKT cells from human PBMCs. We did not find significant differences
in iNKT-cell expansion (1500× vs. 1772× vs. 1727×, p = 0.49) and purity
(33% vs. 39% vs. 38%, p = 0.24) with regard to the three different glycolipids. After three weeks, cultured iNKT cells were sorted to a purity of 99.8%
being crucial for further experimental and clinical applications. Adding
these culture-expanded iNKT cells to a MLR, we observed a significantly
decreased expression of the T-cell activation marker CD25 on alloreactive
CD3+ T lymphocytes (3.1% vs. 36.1%, p < 0.001). In addition, proliferation of alloreactive CD3+ T lymphocytes was significantly reduced (55%
vs. 12%, p = 0.01). Importantly, we did not observe functional differences
regarding the glycolipid ligands used for iNKT-cell expansion.
Conclusion: Our data indicate that the adoptive transfer of culture-expanded iNKT cells is a powerful cytotherapeutic approach to induce immune tolerance and prevent GVHD after allogeneic HCT in humans.
Disclosure: No conflict of interest disclosed.
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Optimized production of T cells expressing chimeric antigen
receptors through PI3K inhibition with idelalisib
Stock S., Hoffmann J.-M., Gern U., Wang L., Hückelhoven A., Neuber B.,
Schubert M.-L., Schmitt A., Müller-Tidow C., Dreger P., Schmitt M.,
Sellner L.
Heidelberg University Hospital, Department of Internal Medicine V, Heidelberg,
Germany

Introduction: Genetically modified T cells expressing chimeric antigen
receptors (CART) are recently among the most promising treatment
approaches in immunotherapy. Efficacy and persistence of adoptively
transferred CART is linked to the proportion of naïve (TN) and stem cell
memory (TSCM) T cells. The PI3K/mTOR/AKT pathway is crucial for T
cell differentiation. In the current study we evaluated PI3K inhibition by
the clinically approved drug idelalisib during CART culture to increase
less-differentiated T cell subsets.
Methods: Peripheral blood mononuclear cells (PBMCs) of 8 healthy
donors were transduced with a 3rd generation retroviral CD19-specific
CART vector containing CD28 and 4–1BB as costimulatory domains.
Cells were activated with anti-CD3/anti-CD28 and cultivated with IL-7/
IL-15. Propagation was performed with or without 1µM idelalisib. Analy-
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sis of TN, central memory (TCM), effector memory (TEM) and effector (TEff )
T cells as well as intracellular cytokines, homing and exhaustion markers
was performed using flow cytometry over 17 days.
Results: Transduction efficiency was >60% in both groups (71 ± 7% vs
64 ± 9%; p = 0.004). CART cultivated with idelalisib showed a significantly higher viability (94 ± 3% vs 85 ± 9%; p = 0.007) compared to culture without idelalisib at day 14. The TN of CD3+ (33 ± 12% vs 25 ± 10%,
p = 0.002), CD8+ (39 ± 15% vs 29 ± 12%, p = 0.0005) and CD4+ CART
(25 ± 13% vs 19 ± 11%, p = 0.01) were significantly increased by idelalisib. Propagation with inhibitor reduced Tim-3 (64 ± 8% vs 75 ± 8%,
p = 0.016) and raised CD62L expression (83 ± 10% vs 66 ± 8%, p = 0.003)
of CD3+ CART at day 14. Though PD-1 expression (3 ± 2% vs 4 ± 2%,
p = 0.002) was low in both groups. Intracellular staining at day 15 showed
62 ± 6% TNF-α and 44 ± 14% IFN-γ production at CD3+ CART cultivated without inhibitor. Culture with idelalisib decreased cytokine production. However, the effect is reversible and similar cytokine production
was reached when CART rested between day 14 and 15 without inhibitor showing a higher TNF-α (68 ± 2% vs 53 ± 5%, p = 0.001) and IFN-γ
(43 ± 16% vs 37 ± 15%, p = 0.0002) secretion compared to CART with
freshly added idelalisib on day 14.
Conclusion: PI3K inhibition during CART production shifted the T cells
into subsets that allow a long-term engraftment and a sustained immunological attack. CART showed a less exhausted phenotype and a high
capacity to migrate into lymph nodes. Identification of the optimal culture
condition will further increase the benefit of this promising therapy.
Disclosure: No conflict of interest disclosed.
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Effective treatment of severe acute gastrointestinal graftversus-host disease by in vitro expanded donor regulatory T
cells
Riegel C.1, Böld T.1, Huber E.2, Hoffmann P.1, Edinger M.2
Universitätsklinik Regensburg, Innere Med. III, Regensburg, Germany,
Universität Regensburg, Institut für Pathologie, Regensburg, Germany
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Allogeneic SCT is the treatment of choice for a variety of hematologic diseases, but carries the risk of acute GVHD caused by alloreactive donor T
cells. The gastrointestinal (GI) tract is a main GVHD target organ and GI
GVHD is mainly responsible for the high GVHD morbidity and mortality.
We previously showed that the co-transplantation of donor CD4+CD25+
regulatory T cells (Treg) prevents lethal aGVHD even in complete
MHC-mismatched SCT models, a strategy that has been confirmed in first
clinical trials. In our current experimental study, we examined the efficacy
of donor Treg cells for the treatment of established aGVHD. Herefore, in
vitro expansion protocols for the generation of pure cell products were required. We isolated CD4+CD25+CD62L+ T cells from BALB/c donor mice
and cultured them with anti-CD3/CD28-coated beads and high-dose IL-2
for 14d. Treg expanded up to 80-fold, retained their regulatory phenotype
and function and upregulated homing receptors for the GI-tract. Transfer
of in vitro expanded Treg into CB6F1 mice with aGVHD ameliorated clinical symptoms and rescued over 65% of recipients from lethal aGVHD.
The highest absolute number of therapeutically administered Treg was
found in the gut and their frequency among FoxP3+ T cells reached approx. 80% in all examined organs (PB, bone marrow, spleen, mesenteric
lymph node, gut) 7d after transfer. They persisted long-term and represented still 5–25% of all organ-resident Tregs at the end of the observation period (100d). Most importantly, all descendants of therapeutically
applied Treg retained stable FoxP3 expression despite the inflammatory
environment. In the GI-tract, Treg therapy dampened ongoing inflammation, as indicated by a reduced influx of neutrophils and conventional
T cells (Tconv) into the colon, diminished Tconv cell proliferation and
lower levels of proinflammatory cytokines. Tissue regeneration in the GI
tract was observed, as indicated by the reappearance of functional Paneth
cells. In addition, Treg therapy stopped lymphoid tissue destruction, such
as spleen fibrosis, resulting in augmented lymphocyte reconstitution and
normalization of the leukocyte compartment. Taken together these results
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demonstrate that donor Treg not only prevent aGVHD induction, but are
also effective for the treatment of ongoing disease.
Disclosure: No conflict of interest disclosed.
V725

VXM01 phase I VEGFR-2 vaccination study in patients with
metastatic colorectal cancer with liver metastasis in second or
third line therapy
Grüllich C.1, Mikus G.2, Grün B.1, Beckhove P.3, Podola L.3, Wieckowski S.4,
Merz S.4, Kirchner S.5, Sifre-Maunier L.5, Springfeld C.1, Lubenau H.4,
Haefeli W.2, Jäger D.1
Universität Heidelberg, Onkologie, Heidelberg, Germany, 2University Hospital
Heidelberg, Dept. of Clinical Pharmacology and Pharmacoepidemiology,
Heidelberg, Germany, 3University Regensburg, RCI Regensburger Centrum
für Interventionelle Immunologie, Regensburg, Germany, 4VAXIMM GmbH,
MAFINEX-Technologiezentrum, Mannheim, Germany, 5HISTALIM, Montpellier,
France
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Distinct phenotype of CD19-specific CAR T cells generated
from healthy donor vs. patient lymphocytes using either
IL-7/IL-15 or IL-2
Hoffmann J.-M.1, Stock S.1, Sellner L.1, Hückelhoven A.1, Wang L.1,
Schmitt A.1, Gern U.1, Kleist C.2, Wenthe J.3, Wuchter P.1,4, Schubert M.-L.1,
Yoo H.J.1, Ni M.1, Hofmann S.1, Loskog A.3, Ho A.D.1, Müller-Tidow C.1,
Dreger P.1, Schmitt M.1
University Hospital Heidelberg, Department of Internal Medicine V, Heidelberg,
Germany, 2University Hospital Heidelberg, Department of Nuclear Medicine,
Heidelberg, Germany, 3Uppsala University, Department of Immunology,
Genetics and Pathology, Uppsala, Sweden, 4Medical Faculty Mannheim,
Heidelberg University, Institute of Transfusion Medicine and Immunology,
Mannheim, Germany
1

Background: VXM01 consists of an attenuated Salmonella typhi Ty21a
carrying a plasmid encoding for VEGFR-2. The bacterium is serving as a
vector via the oral route of administration carrying the plasmid into the
Peyer’s patches. The vaccine construct elicits a systemic T-cell response
targeting VEGFR-2. This trial was set up to examine safety, tolerability,
and clinical and immunogenic response to VXM01 after treatment with
four initial administrations over 1 week followed by 4-weekly boosting
administrations [106 or 107colony-forming units (CFU)] in patients with
second or third line metastatic colorectal cancer with liver metastasis.
Methods: Patients with metastatic colorectal cancer with liver metastasis
were subjected to VXM01 on top of their standard anti-cancer therapy in
one oral administration each on day 1, 3, 5, and 7. In addition, VXM01
was administered in single boosting doses every 4 weeks up to the end of
treatment. Safety laboratory was done weekly up to week 4 and 4-weekly
thereafter, physical examinations at day 7 and 4-weekly thereafter. Serial liver metastasis fine needle biopsies were taken at baseline before start
of treatment and at study day 66 (10 days after 2nd boosting administration) allowing tumor tissue immunohistochemistry staining. T-cell immunomonitoring by ELISpot was conducted at study day 21, day 66, and
12-weekly thereafter.
Results: Six patients have been treated according to the schedule. Serial
liver metastasis biopsies have been taken in 5 of them. Under VXM01
treatment, 74 treatment-emergent adverse events (27 possibly related to
VXM01) were observed after a median of 8 doses per patient. In one second line patient there was a partial response acc. to RECIST of 12 weeks
duration, whereas two further patients showed stable disease. Evaluation
of infiltrating T cells in the tumor tissue pre- and post-VXM01 revealed
an increase in CD8+ T-cells in 1 out of 2 patients evaluable so far, under
VXM01.
Conclusions: VXM01 was safe and is able to elicit invasion of tumor-infiltrating T-cells in post-vaccine tumor tissue. There was one patient with
a partial response and two patients with stable disease. Patient treatment
and follow-up is ongoing.

Introduction: CAR T cell (CART) therapy has become a promising
option for the treatment of relapsed or refractory leukemia/lymphoma
patients. For clinical application, reproducibility and safe generation of
CART must be guaranteed. We investigated how the phenotype, i.e. naïve
(TN), central / effector memory (TCM/TEM), effector (TE) cells, and the cellular composition of the resulting CART preparation from either healthy
donors (HD) or untreated CLL patients (P) was influenced by different
culture conditions.
Methods: We generated CART by transducing human PBMCs with a
CD19.CAR-CD28-CD137zeta 3rd generation retroviral vector under two
different stimulating culture conditions - anti-CD3/anti-CD28 antibodies
with the addition of either IL-7/IL-15 or IL-2. CART cultivation lasted
for 20 days. Cytotoxic ability of the generated CART was assessed by a
standard 4h chromium (Cr-51) release assay. Multi-parametric flow cytometry was performed using a FACS LSR device. 25 healthy donors and
15 patients were screened.
Results: CART were generated from 8 different donors. Stimulation with
IL-7/IL-15 was responsible for a higher CD4:CD8 ratio at the end of culture compared to IL-2 (0.9 vs. 0.4, respectively). For both HD and P, the
evolution of TCM and TE subsets was similar and independent of IL-7/IL15 or IL-2. For HD however, IL-7/IL-15 was responsible for an overall
increase in CD62L+, TN (45%, day 17) and TSCM (naïve CD27+CD95+)
CART, whereas IL-2 stimulated TEM, HLA-DR+, CD56+ and CD4+ TReg
cells. Importantly, CART subpopulations from P evolved similar to HD,
except for their TN (p < 0.01) and TEM (p < 0.03) subtypes: TN decreased
and stayed < 5% until day 20, even after stimulation with IL-7/IL-15, while
TEM became the main subpopulation (>50%). Cytotoxicity of CART from
HD and P was highest after stimulation with IL-2 (p < 0.03) for both fresh
as well as freshly thawed cells (55% vs. 35% lysis, respectively). Intracellular staining at day 15 of culture showed >45% TNF-α and IFN-γ secretion
by CD8+ CART from HD and P, for both IL-7/IL-15 and IL-2.
Conclusion: We have established a combination of immunophenotyping
and cytotoxicity assays for CART as a preclinical potency assay. Interestingly, the evolution of the CART subpopulations was similar for HD and
P except for their TN and TEM subtypes. Correlation of these data with the
clinical outcome of patients receiving the corresponding cell products will
allow optimization and standardization of CART therapy.

Disclosure: No conflict of interest disclosed.

Disclosure: No conflict of interest disclosed.
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Malignancies and pregnancy
Gläser D.1, Reimer T.2, Erichson A.1, Krammer-Steiner B.1
Klinikum Südstadt Rostock, Klinik für Innere Medizin III, Rostock, Germany,
Universitätsfrauenklinik am Klinikum Südstadt Rostock, Rostock, Germany

1
2

Introduction: Malignancy complicating pegnancy is fortunately rare, affecting one in 1000 to one in 1500 pegnancy. Optimal treatment involves
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balancing the benefit ot treatment for the mother while minimizing harm
to the fetus. This balance is dependent on the extent of the disease, the
recommended course of treatment and the gestational age at which treatment is considered. Both surgery and chemotherapy are generally safe
in pregnancy, whereas radiation is relatively contraindicated. Iatrogenic
prematurity is the most common pregnancy complication, as infants are
often delivered for maternal benefit.
Methods: The present study summarizes experience with diagnosis and
treatment of twelve malignancies (solid n = 5, haematological n = 7) during pregnancy from 2014 to 2016.
Results: Cancer treatment in pregnant women consisted of chemotherapy
and/or immunochemotherapy according to current ESMO guidelines.
Therapeutic effects in pregnant women were fully comparable to these in
non-pregnant patients. Delivery was initiated after 34th week of gestation
with no obstetric complications. Specialized neonatal care was provided as indicated and all children are subject to pediatric follow-up which
demonstrated normal development of all children.
Conclusion: Pregnant women with malignant disorders require a multidisciplinary approach for management with providers experienced in
caring for these complex patients. The aim of the present report was to
document full adherence to ESMO guidelines for diagnosis and treatment
of malignancy in pregnancy. This goal was safely achieved in accordance
with the requirement of balancing the benefit ot treatment for the mother
while minimizing harm to the fetus.
Disclosure: No conflict of interest disclosed.
V728

Fertility treatment in young hemato-oncological patients
Richter D., Mehnert A., Geue K.
Uniklinik Leipzig, Abteilung für Medizinische Psychologie & Medizinische
Soziologie, Leipzig, Germany

Introduction: A cancer diagnosis in adolescents and young adults (AYA)
requires a specific attention of fertility and family planning issues in the
oncological pre-treatment because most of the young patients have not
yet completed their family planning. There are meanwhile several fertility
preservation methods to fulfil the desire to have children after oncological treatment. But little is known about the satisfaction of fertility preservation (FP). So our study investigated the usage and satisfaction of FP.
Furthermore, group differences between fertility treated and non-fertility
treated patients were analysed.
Methods: 125 AYAs (aged 17–39 years; 69.6% female) with a haematological cancer disease in the past ten years completed an online survey
including the treatment module of the Fertility Quality of Life tool (FertiQoL) and questions about FP. For analysis, we used Chi-square test,
t-tests and ANOVA as well as descriptive statistics.
Results: 55 (44%) AYAs underwent FP and ranged between 30% and 58%
regarding the specific type of cancer. 26 of 33 women used GnRH analogues and all 22 men cryopreserved sperm. Young cancer patients who
did not use fertility treatment were mostly women (p < 0.05) and transplanted patients (p < 0.05). There were no significant differences concerning age, having children, comorbidities and being in a relationship between fertility and non-fertility treated patients. The treatment module of
the FertiQoL showed a mean of 63.3 (scale range: 0–100) with satisfaction
of the treatment quality (communication with health care professionals,
quality of information) and the treatment tolerability (effects on mood,
disruptions of daily life). Satisfaction is higher among men (p < 0.001).
Conclusions: Our study demonstrates that the majority of AYAs did not
undergo FP, especially women. This could be due to the time constraints
which female preservation methods require. Fertility-treated patients are
satisfied with their fertility treatment. Male patients were more satisfied,
which could be attributed to the assumption that men consulted a reproductive specialist and women received GnRH analogues from their oncologist. These results confirm once again the need for interdisciplinary
cooperation between oncology and reproductive medicine. The current
development of the S3-guideline «Fertility preservation in oncolog-
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ical therapies» is a major milestone to provide an appropriate and evidence-based guidance for the multidisciplinary team.
Disclosure: No conflict of interest disclosed.
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Novel approach for counselling of young cancer patients
Seifart U.1, Langer T.2, Schulze J.3, Oldenburg M.3, Freund M.3
DGHO-Arbeitskreis Onkologische Rahabilitation, Berlin, Germany,
Universitätsklinikum Schleswig-Holstein, Klinik für Kinder- und Jugendmedizin
Pädiatrische Onkologie und Hämatologie, Lübeck, Germany, 3Deutsche Stiftung
für junge Erwachsene mit Krebs, Berlin, Germany
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Introduction: About 80% of cancer patients between the age of 18 to 39
survive their disease. Patients of this age group have to cope with a variety
of problems that significantly differ from those of children or older adults.
Young patients suffer enormously from the short- and long-term social
burden (financial and social consequences) as well as from physical disorders associated with the disease or anti-cancer treatment, e. g. chemotherapy or radiation. The goal of this project is to consult patients on options
for social support to avert financial problems and to provide medical help
to reduce disease- or therapy-associated complaints.
Methods: The YOUNG CANCER PORTAL of the German Foundation
for Young Adults with Cancer is a nationwide, open-access and free service for young patients. The advisory process rests on an independent
database. Patients are initially asked to register with their personal information and to raise their first questions. A questionnaire captures their
current situation regarding the disease and daily life. Expert advice is given in writing, by phone, or in person by a regionally assigned oncologist
with extra training in social medicine or endocrinology. The database allows an anonymous collection and systematic analysis of the data.
Results: The module for social law questions started on Nov 24, 2015,
the module for endocrinological questions on Sep 22, 2016. Thus far, 364
people have registered and 239 patients have been advised. Female patients represent 71% of the pool, male patients 29%. The average age is
30.6 years, and ranges from 18 to 52. The regional breakdown of the data
shows that nationwide usage. Social questions focus on the professional
situation and rehabilitative options. It is noticeable that the patients rasing
endocrinological questions are exclusively female. A systematic analysis of
support deficits and the development of concepts for improvement will be
presented at the meeting.
Discussion: The YOUNG CANCER PORTAL is unique throughout Germany and offers a new way for expert-patient-communication. The portal’s basic structure enables the modular addition of topics. Modules for
long-term physical effects of chemo- or radiotherapy (for example cardiotoxicity), fertility, fatigue and a consultation-modul for medical experts
will be established.
Disclosure: Ulf Seifart: Immaterial Conflict of Interests: Mitglied im wissenschaftlichen Beirat der Deutschen Stiftung für junge Erwachsene mit Krebs
Freund Mathias: No conflict of interest disclosed.
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Effects of a structured intervention program to improve
physical activity of adolescents and young adult cancer
survivors (AYAs) – Interim analysis of a randomized controlled
trial – Motivate AYA – MAYA trial
Salchow J.1, Jensen W.1, Koch B.1, Stein A.1, Escherich G.2, Reer R.3,
Bokemeyer C.1, Quidde J.1
Universitätsklinikum Hamburg-Eppendorf, Universitäres Cancer Center
Hamburg, Department of Oncology, Hematology, BMT with Section
Pneumology, Hubertus Wald Tumour Center, Hamburg, Germany,
2
Universitätsklinikum Hamburg-Eppendorf, Department of Paediatric
Hematology and Oncology, Hamburg, Germany, 3University of Hamburg,
Department of Sports and Exercise Medicine, Faculty of Psychology, Sports
Science and Movement, Hamburg, Germany
1

Introduction: Multimodality treatment improves the chance of survival
but increases the risk for long-term side effects in »Adolescents and Young
Adults« (AYAs) cancer survivors. Due to treatment related risk factors,
AYAs have a 5 to 15-fold increased risk of cardiovascular morbidity compared to general population. A report from the Childhood Cancer Survivor Study found that vigorous exercise (≥9 MET hours/week) is associated
with a lower risk of treatment-related cardiovascular events in survivors
of Hodgkin lymphoma. Thus, the aim of our structured intervention program is to improve the physical activity of AYAs to reduce cardiovascular
risks.
Methods: Overall 100 AYAs between 15–39 years with cardiovascular risk
factors will be included in the MAYA trial and randomized to an «intervention group» (IG) or «control group» (CG). At baseline the IG receives
an intensified individual and structured counseling focused on PA, repeated after one and three weeks by phone. Patients of the CG receive a
standard recommendation for PA at baseline. At baseline and week 12 the
IG and the CG answer the INTERNATIONAL PHYSICAL ACTIVITY
QUESTIONNAIRE (IPAQ, short version) und EORTC QLQ-C30 questionnaire. After 12 months a follow up for both groups will be conducted.
The primary endpoint is PA measured by IPAQ.
Results: After inclusion and randomization of 55 AYAs (33 female, 22
male, median age 23.9 ± 6.1) who completed their cancer treatment
for lymphoma (n = 23), solid tumors (n = 21), and leukemia (n = 11)
an interim analysis was conducted in April 2017. The intensified counseling significantly improved patients PA in the IG (n = 25) from baseline (PA was 44.4 ± 48.7min at 1.4 ± 1.8 days/week) to week 12 (PA was
75.3 ± 43.4min at 2.6 ± 1.2 days/week) (p = 0.007) compared to patients of
the CG (n = 30), who`s PA remained unchanged (PA was 80.0 ± 70.7min
at 1.7 ± 2.1 days/week) to week 12 (PA was 75.0 ± 80.5min at 2.2 ± 2.1
days/week) (p = 0.230). Furthermore, the IG reduced significantly the
time they spent sitting from 6.7 ± 3.4h/day at baseline to 5.5 ± 2.7h/day
at week 12 (p = 0.040). No differences were detected in the CG. Preferred
activities of AYAs were resistance training (20%), swimming (18%) and
cycling (16%). Further analysis will be presented at the DGHO.
Conclusion: Intensified PA counseling improves physical behavior of
AYAs. Further studies will be required to demonstrate long-term sustainability and confirm the results in larger cohorts.
Disclosure: No conflict of interest disclosed.
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Participation in sports of children and adolescents before and
after cancer treatment
Stössel S.1, Neu M.A.2, Rustler V.3, Söntgerath R.4, Däggelmann J.3,
Eckert K.5, Kramp V.4, Baumann F.T.3, Bloch W.3, Faber J.1
Universitätsmedizin Mainz, Pädiatrische Hämatologie/Onkologie/
Hämostaseologie, Mainz, Germany, 2Universitätsmedizin Mainz, Mainz,
Germany, 3German Sport University Cologne, Köln, Germany, 4Leipzig University
Hospital, Leipzig, Germany, 5University of Heidelberg, Heidelberg, Germany
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Introduction: Childhood cancer survivors (CCS) are at an increased risk
for several disease- and treatment-related sequelae. In CSS, physical activ-
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ity (PA) level was found to be reduced. However PA level in CCS was associated with better global health, quality of life and psychosocial well-being. In order to develop adapted exercise recommendations for CCS, it is
necessaire to get a deeper insight in PA behavior of CCS. Thus, the present
study investigated PA behavior before and after childhood cancer treatment (CCT).
Methods: In this cross-sectional, multicenter study, 114 CCS and 37
healthy controls aged from 4 to 20 years were enrolled. PA behavior
was assessed using an adapted version of the PA questionnaire from the
KiGGS-Study. It contained items asking for PA behavior at school, in
sports clubs, leisure time sports, therapeutic sessions, outdoor sports and
indoor sports. For each of these domains, participants were asked to name
the type of sports that they participated in. The questionnaire was filled
out after completion of intensive treatment phase and thus patients were
asked to recall their PA behavior from before CCT.
Results: After CCT, 25.5% CCS did not participate in physical education
at school and 21.8% of CCS did not participate before CCT, whereas all
healthy controls did participate. Non-participation rate in sports club activities was 35.3% before CCT and 51.0% after CCT in CCS and 24.3% in
controls. Before CCT, 3.5% of CCS participated in PA in therapeutic sessions and 20.0% participated after CCT. One fourth of CCS participated
in another type of sports club activity after CCT compared to before CCT.
Another fourth of CCS participated in sports club activities before CCT
but no more after CCT. 42.11% of CCS who participated in ballgames before CCT did no more participate in ballgames after CCT. Further, 8% of
CCS participated in fitness activities before and after CCT, whereas none
of the controls did.
Conclusion: The present results show that the participation rate in PA
activities is low in childhood cancer patients before and after CCT and
that many patients after CCT do not return to the same type of sports that
they participated in before CCT. However several studies have already
shown that it is possible to increase PA level in CCS. Therefore, specific
counseling and exercise recommendations seem to be necessaire in CCS
in order to increase participation in PA and thus improve quality of life
and child’s development in CCS.
Disclosure: No conflict of interest disclosed.

Expertenseminar

Keimzelltumore: Schwierige Fälle gut gelöst
V733

Germ cell cancer: how to deal with difficult disease scenarios
Lorch A.
Heinrich-Heine Universität Düsseldorf, Düsseldorf, Germany

Germ-cell cancer (GCC) is still the most common cancer diagnosis in
young men.
Due to effective and standardized algorithms that have been developed to
stratify patients into different risk groups, remarkable progress has been
made in the medical treatment of germ cell cancer with an overall cure
rate of up to 90%. The choice of chemotherapy agents as well as treatment
duration and the application of additional surgery or radiotherapy is defined by national and international guidelines based on histology, tumor
stages and presence or absence of already known and well established risk
factors. These parameters guarantee optimal treatment for each patient
and should avoid over- as well as undertreatment.
For patients with early stage disease it implies a careful consideration between the decision of adjuvant therapy versus active surveillance whereas
in advanced tumors the optimal chemotherapy regimen and the optimal
sequence of additional surgery and radiotherapy is decisive.
In patients who progress or relapse after first-line therapy the issue of optimal treatment represents a particular challenge and is far more complex. It
needs to take into account special prognostic variables. A careful weight-
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ing between the chosen regimen and the higher rate of treatment failure
in contrast to increased toxic side-effects is mandatory.
The disregard of accurate risk stratification and application of treatment
standards at initial diagnosis or at relapse is associated with developing
more extensive disease and therefore more intensive treatment. It also results in lower cure rates with the need for further therapies or it can at its
worst lead to death without ever having had a chance for cure.
In this expert seminar the choice of optimal treatment and special disease
scenarios will be discussed interactive on the basis of interesting patient
cases presented.
Disclosure: No conflict of interest disclosed.
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Das Arsenal der ALL-Therapie: Von der Chemotherapie bis zur
CART-Zelle
V737

Pediatric ALL: evidence-based elements of multimodal
therapy
Schrappe M.
Department of Pediatrics at the Christian-Albrechts-University of Kiel, University
Medical Center Schleswig-Holstein, Kiel, Germany

Recent achievements in the management of childhood ALL illustrate diverse developments: Diagnostic findings, in particular in genetics, decipher the large diversity in leukemia presentation. They illustrate derailed
developmental pathways, disturbed signalling cascades, loss of function in
tumor control genes, and numerous additional abberrations. Functional
tests in preclinical or even in clinical settings show variable sensitivity of
leukemia cells to existing or novel therapies. While exact prediction of
drug sensitivity may work for some agents in vitro and in model systems,
it remains hard to be predicted in the clinical situation. On the other hand,
quality-controlled and standardized response assessment has largely contributed to new prognostic systems which are mainly based on the detection of minimal residual disease (MRD). The individual response even
seems to override the prognostic impact of most genetic subsets. This can
only be explained by the wide array of cofactors most importantly comprising (e.g. pharmacogenetic) host factors.
The key challenge to further improve the quality and outcome of modern
antileukemic therapy in children is the adaptation of treatment intensity
and composition to the various risk factors. While episodal observations
may serve as examples for certain proof-of-principle approaches, only
well-designed clinical trials have the potential to prove efficacy and longterm tolerability in children. Such modern management of pediatric ALL
therapy will consider acute and in particular long-term toxicities which
are not only described for classical anticancer agents but also in some of
the more targeted therapies.
Disclosure: No conflict of interest disclosed.
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CAR T cells: how convincing are the data?
Rössig C.
Universitätsklinikum Münster, Klinik für Pädiatrische Hämatologie und
Onkologie, Münster, Germany

The translational development of CAR-based T cell therapies is most advanced in B cell cancers. Following pilot studies demonstrating impressive
activity of CD19-specific CAR-engineered T cells in CLL, precursor B cell
ALL and non-Hodgkin lymphomas, the first intent-to-treat clinical trials
have now been performed. Preliminary data show that CAR T cells can
be active after drugs and even allogeneic stem cell transplantation have
failed. They are potent to induce complete remissions at least in a proportion of patients. CAR T cells can penetrate into the CNS and elimi-
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nate leukemic cells from this extramedullary compartment. To maintain
remissions, CAR T cells must functionally persist for prolonged periods.
CAR T cells containing 4–1BB costimulatory domains can be detected
in the peripheral blood of treated patients for several years, resulting in
durable remissions along with persistent B cell depletion in some patients.
But whether and to what extent they can routinely establish protective
tumor-antigen specific memory responses still remains to be shown with
longer follow-up. CAR T cells can produce severe and even fatal toxicities,
including cytokine release syndrome and neurotoxicities. The efficacy of
CAR T cell therapy, as of other CD19 targeting strategies, is limited by
relapses caused by CD19-negative resistant clones by either CD19 splice
variants or outgrowth of myeloid subclones under the selective pressure
of CD19-directed CAR T cell therapy. Early data suggests that CAR T cell
therapy is less effective in NHL compared to ALL. A potential explanation
is the presence of an immune-inhibitory tumor microenvironment which
could prevent both the recruitment and functional activity of CAR T cells
in bulky disease. To overcome local immunosuppression, CAR T cells
may have to be administered in combination with agents that block the
relevant inhibitory immune pathways. Further critical steps for extending
the promise of CAR T cell therapy are the identification of adequate target
antigens, and the development of strategies that allow for safe and simplified individualized manufacturing of the T cell products and thus their
broader implementation.
Disclosure: No conflict of interest disclosed.
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(Critical) review: CAR-T cells
Hudecek M.
Universitätsklinikum Würzburg, Medizinische Klinik und Poliklinik II, Würzburg,
Germany

Adoptive immunotherapy with T cells that were modified by gene-transfer to express a tumor-targeting chimeric antigen receptor (CAR) is being
investigated as a novel and transformative way for treating cancer. Clinical
trials at centers in the US have demonstrated the curative potential of this
approach with dramatic and durable complete anti-tumor responses in a
subset of patients with chemo-radiotherapy refractory CD19+ B-cell acute
and chronic leukemia (ALL/CLL) and lymphoma that received T cells
modified with a CAR specific for the B-lineage marker CD19 (Turtle et
al. JCI 2016 & Sci Transl Med. 2016). Importantly, there are several factors
that affect efficacy and safety of this treatment including the specific design of the CAR, the composition of the CAR-T cell product with subsets
of killer and helper T cells, and the lymphodepleting conditioning regimen that is administered prior to infusion (Hudecek et al. Can Immunol
Res 2015; Sommermeyer et al. Leukemia 2016). Additional strategies to
improve the currently achieved outcomes include the use of CARs with
humanized targeting domains to reduce immune-mediated rejection of
CAR-T cells; and combination therapies with check-point inhibitors.
An ongoing effort in the field is to identify and validate alternative tumor
antigens to extend applications of CAR-T cell therapy to other hematologic malignancies and solid tumors. We will review the status of pre-clinical
and clinical development across targets and indications. Further, significant efforts are invested in enhancing the safety of CAR-T cell therapy, e.g.
through identifying early indicators of cytokine release syndrome and refining treatment algorithms for this side effect. Novel safety features such
as depletion markers (EGFRt) or suicide genes (iCasp9) are included in
the latest generation of CAR-T cell products.
There is a strong clinical need and desire the increase the availability of
CAR-T cell therapy at cancer centers in Germany and Europe. We have
recently developed an augmented gene-transfer strategy based on Sleeping Beauty transposition that eliminates the need for viral gene-transfer
vectors and has the additional benefit of a safer genomic integration pro-
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file to minimize the risk for malignant transformation and genotoxicity
(Monjezi et al. Leukemia 2017). This approach can be readily combined
with CRISPR/Cas9 genome editing to add or delete specific attributes of
CAR-T cells and further enhance their safety and efficacy.
Disclosure: Michael Hudecek: Honoraria: Co-inventor on patents related to CAR
technologies; Expert Testimony: Novartis
V742

Cellular therapy (excluding CARTs)
Handgretinger R.
Universitätskinderklinik, Hämatologie/Onkologie, Tübingen, Germany

Despite the recent excellent responses with CAR T-cell therapies for hematological malignancies, this approach can be associated with severe and
life-threatening side effects. Therefore, other celllular immunotherapeutic
approaches should still be considered for the treatment of malignant diseases. It has been shown that the adoptive transfer of autologous and also
allogeneic Natural Killer (NK) cells can induce tumor responses with minimal or absent toxicity. The discovery and clinical development of NK-cell
stimulating cytokines, such as the IL-15 superagonist ALT-803 might further increase the therapeutic efficacy of NK cells. In non-transplant settings, the adoptive transfer of NK cells from alloreactive donors has been
shown to be able to induce significant clinical responses in hematological
malignancies. These approaches can be combined with the application of
classical antibodies or antibody constructs targeting the tumor cells. The
antibodies can increase the NK activity via the Antibody-Dependent Cellular Cytotoxicity (ADCC). A more recently developed approach is the
use of NK memory cells. It has been shown that these cells can have an
increased anti-tumor activity when they have been previously exposed to
the tumors and first clinical trials have shown promising results. Since
autologous or allogeneic NK cells have to be manufactured individually
for every patient, off-the shelf products have already entered clinical trials
and have shown promising results. One of the more advanced approach
is the use of the NK cell line NK-92, which is rapidly growing in vitro and
displays a high cytotoxic potential. In order to increase the anti-tumor activity of these cells, they have been modified to express the CD16 receptor,
which induces an effective ADCC response with appropriate antibodies.
Another approach is the transduction of the NK 92 cells with an chimeric antigen receptor (CAR) similar to T-cells, which further increases the
anti-tumor activity of the cells. Various clinical trials are underway to investigate the therapeutic potential of these non-CAR T-cell based cellular
immunotherapeutic strategies.
Disclosure: No conflict of interest disclosed.
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Molecular markers for therapy response
Thol F.
Medizinische Hochschule Hannover, Klinik für Hämatologie, Hämostaseologie,
Onkologie und Stammzelltransplantation, Hannover, Germany

Myeloid dysplastic syndromes (MDS) are morphologically a very heterogeneous group of hematological diseases. The MDS WHO classification
2016 indicates some of this heterogeneity. Outcome of MDS patients is
also very diverse: Some patients show a very indolent course of the disease, while in other patients MDS rapidly transforms to acute myeloid
leukemia (AML). Treatment decision depends on the prognostic classification according to IPSS (International Prognostic Scoring System)
which considers cytogenetics, bone marrow blast percentage and number
of cytopenias. Treatment of higher risk patients (IPSS Int-2 and high) consists of demethylating agents and/or allogeneic stem cell transplantation
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(for younger and fit patients). Supportive care, including growth factors,
is given to patients with lower risk MDS (IPSS low and int-1). Patients
with del5q in the low risk group are known to benefit from lenalidomide.
But patients with del5q who also carry a mutation in TP53 are known
to be less responsive to lenalidomide. Currently, we still lack other targeted drugs for other specific cytogenetic aberrations. However, there is
increasing evidence that molecular markers can be used not only for prognostication but also for predicting therapy response. Mutations in TET2
(and to a lesser extent also DNMT3A and IDH1/2) have been shown to
correlate with response to hypomethylating agents. However, the responsiveness to therapy did not translate into improvement of survival. Several
studies have looked at molecular markers for predicting outcome of allogeneic stem cell transplantation. Here, the results are not homogenous.
Nevertheless, the larger studies support that TP53 mutations and complex
cytogenetics are associated with a significantly worse outcome after allogeneic stem cell transplantation due to a higher relapse rate. Targeted
therapy will also be on its way for MDS especially with IDH1 and IDH2
inhibitors being used in treatment of AML. While the mutation rate of
IDH1 and IDH2 is considerably lower in MDS compared to AML, MDS
patients with a mutation in one of these genes have also been shown to
benefit from this targeted therapy. It will be exciting to see whether splicing modulators will prove to be a novel and effective therapy for patients
carrying a mutation in a splicing factor gene.
Disclosure: Felicitas Thol: Advisory Role: Novartis; Financing of Scientific Research: Novartis, Celgene
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Translation of Next-Generation-Sequencing (NGS) into the
clinics: malignant lymphomas as a paradigm
Weigert O., German Low Grade Lymphoma Study Group (GLSG)
Medizinische Klinik und Poliklinik III, Klinikum der Ludwig-MaximiliansUniversität, München, Germany

Hundreds of recurrent genetic alterations have been catalogued across a
variety of malignant lymphomas. However, it remains largely unknown
which mutations impact clinical course and treatment outcome. Ongoing studies hold promise that integration of genetics will improve current
classification, serve as prognostic or predictive biomarkers, and add to
a comprehensive understanding of the underlying biology. Importantly,
adding high-throughput molecular diagnostics into the clinical repertoire
has the potential to guide risk-adapted and subsequently biology-adapted
treatment stratification.
The promises and limitations of NGS will be discussed on the example of
follicular lymphoma (FL), one of the most common lymphomas worldwide. FL is a clinically and molecularly highly heterogeneous disease.
Most patients achieve long-lasting remissions and excellent overall survival (OS) with current standard treatment. However, ~20% of patients
have progression-of-disease within 24 months (POD24) and a median OS
of <5 years. Clearly, strategies are needed (i) to avoid overtreatment of
low-risk patients, and (ii) to prioritize alternative over standard regimens
in high-risk patients.
We have previously shown that a clinicogenetic risk classifier, the m7-FLIPI, improved risk stratification for failure-free survival (FFS) and OS, and
was predictive for POD24 in patients who received standard immunochemotherapy for symptomatic FL. The m7-FLIPI integrates the mutation status of 7 genes, the FL International Prognostic Index (FLIPI) and
ECOG performance status, and is a promising starting point for upfront
patient stratification by actual risk. Currently, the m7-FLIPI is the most
stringent predictor to identify the smallest subgroup of patients at highest
risk of early failure of first-line immunochemotherapy and death.
However, several limitations will have to be overcome before NGS can
be implemented into clinical routine, including standardization of se-
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quencing platforms and analysis pipelines to ensure widely reproducible
results. Further refinement and improvement of available risk models is
needed. The (additional) clinical utility of other omics-data will have to be
explored, and eventually integrated into clinically applicable algorithms.
Finally, additional validation and exploration in other and larger cohorts
is needed, in particular in the context of molecular targeted approaches,
thereby ultimately paving the way from risk-adapted to biology-directed
treatment.
Disclosure: No conflict of interest disclosed.
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Cappuzzo F.6, Mazieres J.7, Zalcman G.8, Lena H.9, Wolf J.10, Horn L.11,
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Pontin promotes non-small cell lung cancer via maintenance
of Reptin expression
Mikesch J.-H.1, Hartmann W.2, Huber O.3, Schliemann C.1, Schmidt L.H.1,
Wiewrodt R.1, Angenendt L.1, Wardelmann E.2, Marra A.4, Berdel W.E.1,
Arteaga M.F.1
Medizinische Klinik A, Hämatologie und Onkologie, Universitätsklinikum
Münster, Münster, Germany, 2Institut für Pathologie der Universität Münster,
Münster, Germany, 3Institut für Biochemie II der Universität Jena, Jena,
Germany, 4Klinikum Bremen-Ost, Bremen, Germany
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Introduction: New-targeted non-small cell lung cancer (NSCLC) therapies have significantly improved outcome for subsets of the patients.
However, prognosis of the majority and especially for those patients with
advanced disease still remains poor. In the last few years, the AAA+ ATPase family members Reptin and Pontin have been implicated in various cellular processes including transcriptional regulation, remodeling of
chromatin and repair of DNA damage that are frequently deregulated in
cancer. These two proteins associate in larger protein complexes and are
known to protect each other from degradation.
Methods and Results: In this study, we identify a key role of the AAA+
ATPase Pontin in NSCLC. We found Pontin overexpressed in the vast majority of >300 NSCLC tumors. Survival analysis of 1,145 NSCLC patients
from a publicly available database revealed that high RNA expression levels of Pontin are associated with decreased overall survival (P < 0.001)
(dichotomized at median). Among 982 patients with recorded clinical
progression data, time to progression was also significantly reduced for
patients with high expression of Pontin (P = 0.015). Multivariate analyses
confirmed Pontin expression as a risk factor for poor overall and progression-free survival independent of histology and disease stage (P < 0.001).
Specific knock down of Pontin severely impaired growth of NSCLC cells
in vitro and substantially delayed engraftment in a xenograft model in
vivo. Expression of mRNA levels of Reptin, the related AAA+ ATPase
Pontin partner protein, remained stable upon knock down of Pontin.
However, Reptin protein levels were significantly decreased in Pontin deficient NSCLC cells.
Conclusion: Our findings reveal a crucial role for Pontin in lung cancer
and highly suggest that Pontin stabilizes Reptin protein expression levels.
Thus, targeting Reptin and/or Pontin may provide a novel avenue for targeted NSCLC therapies.
Disclosure: No conflict of interest disclosed.
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Introduction: NIVO is a fully human IgG4 programmed death1 (PD1)
immune checkpoint inhibitor. It provided long-term survival, favorable
safety profile and QoL under second-line therapy (Tx) in advanced/metastatic NSCLC. In squamous-cell carcinoma (SCC) PD-L1 expression in
tumor was not a marker for higher benefit under NIVO. Soluble HLA-G
(sHLA-G) and HLA-E (sHLA-E) are known Immuncheckpoint molecules with strong immunosuppressive properties on regulatory T-cells,
NK-cells and dendritic cells. Previous experience showed sHLA-G levels
were of prognostic impact on overall survival (OS) in SCC (Schütt et el,
2010). We hypothesized that higher pretreatment sHLA-G (or sHLA-E)
in SCC was a negative prognostic factor under NIVO. We performed this
signal-finding study with material from a previous phase-II (CheckMate
063 - CM-063).
Methods: CM-063 is a phase 2, single arm study of NIVO in SCC NSCLC pts who progressed on/after prior platinum-based doublet. Of 117
pts treated, 50 had evaluable baseline serum and archived tumor samples.
sHLAG and sHLA-E serum levels (‘low’ defined as < median; ‘high’ as
≥median) were measured by a validated ELISA. Percent CD3+ and CD8+
T cells in pretreatment tumor samples were evaluated by IHC.
Results: Pts achieving PR or SD had lower baseline sHLA-G and -E.
Pts with longer OS had low sHLA-G and -E. Median OS was 8.6 vs 6.0 mo
(HR 0.58 [0.31, 1.09]) in pts with low vs high sHLAG, respectively; median OS was 13.6 vs 4.6 mo (HR 0.52 [95% CI 0.27, 0.97]) in pts with
low vs high sHLA-E. Longest OS occurred with both low sHLA-G and
-E (n = 14; median OS 15.1 mo [4.57, not reached]). No correlation seen
between pretreatment sHLA-G and -E (Spearman’s r = 0.18; P = 0.22).
Interestingly, high peripheral sHLA-G and -E negatively correlated with
CD3/CD8+ T-cell tumor microenvironment infiltration (CD3+ r = 0.39
and 0.26; CD8+ r = 0.40 and 0.24, respectively). sHLA-G and -E were not
associated with smoking and pretreatment ECOG PS. sHLA-G and -E
added further significant information to tumor PD-L1 expression: all 3
low: med OS 16.6 mo, all 3 high: med OS 3.5 mo, all other combinations:
med OS 6.6 mo.
DIscussion: this first signal finding study strongly suggests that sHLA-G
and sHLA-E and combinations of both may give important prognostic
information on OS under NIVO second-line Tx in SCC. Prospective
validation of this finding is underway in phase-III CM-017 and also for
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non-SCC NSCLC in CM-057 evaluating also potential predictive impact
of these markers.
Disclosure: Wilfried Eberhardt: Advisory Role: BMS, Merck/MSD, Astra Zeneca,
Roche, Pfizer, Novartis, Boehringer Ingelheim, Celgene, Eli Lilly; Financing of
Scientific Research: BMS, Merck/MSD, Astra Zeneca, Roche, Pfizer, Novartis,
Boehringer Ingelheim, Celgene, Eli Lilly, Amgen; Expert Testimony: Eli Lilly, BMS
Suresh Ramalingam: Advisory Role: BMS, Merk/MSD, Astra Zeneca, Roche;
Financing of Scientific Research: BMS, Merck/MSD, Astra Zeneca, Roche; Expert
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Impact of next generation tyrosine kinase inhibitors (TKI)
and co-occurring mutations in ALK-positive NSCLC patients:
results of the Network Genomic Medicine
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Pauli B.1, Schueller M.1, Serke M.3, Koschel D.4, Krueger S.5, Grohe C.6,
Kambartel K.7, Sebastian M.8, Zander T.9, Buettner R.2, Wolf J.1,
for the Network Genomic Medicine
Uniklinik Köln, Klinik I für Innere Medizin / CIO Köln / LCGC / NGM, Köln,
Germany, 2Uniklinik Köln, Institut für Pathologie / CIO Köln / NGM, Köln,
Germany, 3Lungenklinik Hemer, Zentrum für Pneumologie und Thoraxchirurgie,
Hemer, Germany, 4Fachkrankenhaus Coswig, Innere Medizin / Pneumologie,
Coswig, Germany, 5Florence-Nightingale-Krankenhaus, Pneumologie,
Kardiologie und internistischen Intensivmedizin, Duesseldorf, Germany,
6
Evangelische Lungenklinik Berlin, Pneumologie, Berlin, Germany, 7Bethanien
Krankenhaus, Lungenzentrum, Moers, Germany, 8Universitätsklinikum
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Introduction: Anaplastic lymphoma kinase (ALK) gene rearrangements
define a molecular subtype of 3–4% of non-small-cell lung cancer (NSCLC), highly susceptible to therapy with ALK-directed tyrosine kinase
inhibitors (TKI). Genetic heterogeneity of ALK-positive lung cancer patients (pts) is poorly characterized due to the lack of multiplex diagnostics results besides conventional FISH diagnostics. The Network Genomic
Medicine (NGM) performs high sensitive next generation sequencing
(NGS) based diagnostics on a central platform in Cologne for advanced
lung cancer pts in Germany.
Methods: The NGS panel used in NGM consists of 17 genes covering potentially targetable aberrations and is run on an Illumina (MySeq) platform. In 2016, we have started retrospective evaluation of ALK-positive
NGM pts with available clinical data from the time period before and after
NGS implementation. In particular, we have focused on ALK-positive NSCLC pts treated with chemotherapy, crizotinib and next generation TKIs.
Furthermore we have analyzed the impact of co-occurring mutations:
their frequency, significance and impact on overall survival.
Results: We have analyzed 289 ALK-positive pts with eligible clinical data.
Co-occurring mutations were detected in 31% of these pts. The most frequent co-alteration was mutated TP53 in 26% of the ALK-positive pts.
Regardless of treatment regime, pts without co-occurring mutations seem
to have a better overall survival (OS) with 37 versus (vs.) 15 month in
pts with co-mutations (p = 0.038). TP53 co-mutated pts show an OS of
10 month (p = 0.004). Likewise, next generation TKI treatment exerts a
highly positive impact on overall survival compared to chemotherapy and
crizotinib treatment: 50 vs. 11 vs. 31 month (p < 0.0001).
Conclusions: While the first NGM evaluation in 2013 already showed a
survival benefit of pts with activating genetic aberrations in EGFR and
ALK, our current evaluation shows the heterogeneity of ALK-positive
lung cancer pts and, for the first time to our knowledge, the impact of
co-occurring mutations in this pts cohort. This work provides evidence
for the efficacy of sequential ALK inhibitor treatment using next generation inhibitors and underlines the relevance of multiplex genotyping.
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Background: Pts with adv SCLC after 1st-line platinum (P)-based chemotherapy (C) have a poor prognosis and limited treatment (tx) options.
CheckMate 032, a phase 1/2 trial, is evaluating nivo monotherapy and
several regimens of nivo + ipi in adv SCLC and other tumor types. Based
on early results from the initial tx arms demonstrating tolerability and
efficacy of nivo ± ipi in adv SCLC (Antonia, Lancet Oncol 2016), pts were
followed up for long-term efficacy/safety and a new randomized expansion cohort was added to further evaluate nivo ± ipi in this pt population.
Methods: The trial enrolled pts with adv SCLC and disease progression
after prior PC. Pts in the initial tx arms were assigned to nivo (3 mg/kg
Q2W; n = 98) or nivo 1 + ipi 3 (1 mg/kg and 3 mg/kg Q3W ×4, then nivo
3 Q2W; n = 61); long-term safety/efficacy continued to be assessed. Pts
in the subsequent SCLC expansion cohort were randomized 3:2 to nivo
vs nivo 1 + ipi 3 and stratified by no. of prior tx. Objective response rate
(ORR) was the primary endpoint.
Results: The table summarizes updated efficacy/safety results from the
initial (non-randomized) nivo and nivo 1 + ipi 3 arms. Durable responses were observed in both arms regardless of tumor PD-L1 expression or
P-sensitivity; safety was consistent with prior studies. 247 pts were randomized to nivo or nivo 1 + ipi 3 in the expansion cohort. The first efficacy/safety results and subgroup analyses from the randomized expansion
cohort will be presented.
Conclusions: Nivo and nivo + ipi demonstrate durable responses in pts
with adv previously treated SCLC. The expansion cohort represents the
first randomized evaluation of combined immune checkpoint blockade
in SCLC.

Disclosure: Anna Kron: No conflict of interest disclosed.
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Tab. 1. Updated results: initial CheckMate 032 SCLC tx arm

Overall ORR, %
ORR, P-sensitive, % (n/N)
ORR, P-resistant, % (n/N)
Disease control rate, %
Median duration of response,
mo
Median overall survival (OS),
mo
1-yr OS rate, %
Estimated 2-yr OS rate, %
Median follow-up, mo
Treatment-related adverse
events (TRAEs), any grade
[grade 3–4], %
TRAEs leading to
discontinuation, %

Nivo (n = 98)
11
13 (7/56)
8 (3/37)
36

Nivo 1 + Ipi 3 (n = 61)
25
25 (7/28)
24 (6/25)
49

Not reached

11.7

4.1

7.9

30
17
15.7

42
30
21.0

60 [14]

82 [33]

5

11

This abstract was presented at the American Society of Clinical Oncology 2017
Annual Meeting and is being used with permission. All rights reserved.

ie, TC2/3 or IC2/3, were enrolled. Patients with EGFR mutation or ALK
rearrangement must have had prior TKI treatment. Atezolizumab 1200
mg was administered IV q3w until radiographic disease progression or
unacceptable toxicity. The primary endpoint was independent review
facility (IRF)-assessed ORR. Secondary endpoints included investigator
(INV)-assessed ORR, DOR, PFS (RECIST v1.1) and OS.
Results: With a median follow-up of 14.6 months, median OS was not
reached in TC3 or IC3 patients and was 20.1 months in TC2/3 or IC2/3
(ITT) patients; INV-assessed ORR was 32% and 24%, respectively (Table). Furthermore, ORR was 31% for mutant EGFR (n = 13) vs. 20% for
wild-type EGFR patients (n = 104), and 27% for mutant KRAS (n = 33)
vs. 21% for wild-type KRAS patients (n = 67). No new safety signals were
observed. Updated efficacy (including IRF ORR), safety and exploratory
biomarker analyses will be presented.
Conclusions: With longer follow-up, atezolizumab continued to demonstrate promising efficacy in 1L NSCLC. These results indicate that atezolizumab has durable efficacy in the 1L setting, in both EGFR and KRAS
mutant and wild-type tumors, and support ongoing Phase III trials evaluating atezolizumab vs. chemotherapy in 1L NSCLC.
Tab. 1.
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Atezolizumab as 1L therapy for advanced NSCLC in PD-L1selected patients: updated ORR, PFS and OS data from the
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Background: Atezolizumab, a humanized anti-PDL1 mAb, inhibits the
PD-L1/PD-1 pathway to restore tumor-specific T-cell immunity, resulting in durable anti-tumor effects. BIRCH (NCT02031458) is a single-arm
Phase II study of atezolizumab monotherapy in PD-L1-selected advanced
NSCLC patients, across multiple lines of therapy. Primary analyses (median follow-up, 8.5 months) demonstrated a meaningful ORR with durable response in chemotherapy-naive 1L and 2L+ PD-L1-selected patients.
Here we report updated efficacy data in 1L patients.
Methods: 1L eligibility criteria included PD-L1-selected, advanced-stage
NSCLC with no CNS metastases or prior chemotherapy. PD-L1 was centrally evaluated (VENTANA SP142 IHC assay). Patients expressing PDL1 on ≥5% of tumor cells (TC) or tumor-infiltrating immune cells (IC),
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Tumor mutation burden (TMB) is associated with improved
efficacy of atezolizumab in 1L and 2L+ NSCLC patients
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Background: In NSCLC, atezolizumab (anti-PDL1) efficacy correlates
with PD-L1 expression on tumor cells (TC) and tumor-infiltrating im-
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mune cells (IC). Here we examined the association between atezolizumab
efficacy and TMB assessed by FoundationOne (F1) sequencing panel.
Methods: Pretreatment tumor specimens from 102 1L and 465 2L+ NSCLC patients enrolled on three Ph2 atezolizumab monotherapy trials
(POPLAR: randomized 2/3L trial comparing atezolizumab vs docetaxel;
BIRCH/FIR: single-arm, 1L/2L+ PD-L1‒selected trials) were available
for targeted genetic sequencing using the F1 panel of 315 cancer-related
genes. TMB was quantified using an updated TMB algorithm and efficacy
was assessed in groups defined by the 75th (high) and 50th (median) percentile of each study-specific TMB. Atezolizumab efficacy was examined
at Dec 1, 2015 (POPLAR and BIRCH); and Jan 7, 2015 (FIR) data cutoffs.
Results: Across samples, median TMB was similar in 1L and 2L+ patients
(9/MB and 9.9/MB, respectively). In 1L and 2L+ PD-L1-selected patients,
atezolizumab benefit was increased in those with ≥TMB cut-offs (Table).
In unselected 2L+ patients from POPLAR, the OS, PFS, and ORR benefits of atezolizumab vs docetaxel were also enhanced in patients with
increased TMB. TMB and PD-L1 expression were independently associated with improved atezolizumab efficacy. TMB associations with PD-L1
expression, tumor-infiltrating lymphocyte infiltration and T-effector cell
gene expression will be presented.
Conclusion: For the first time, we demonstrate that TMB assessed with F1
targeted sequencing is associated with improved atezolizumab outcomes
in 1L and 2L+ NSCLC. Moreover, this is the first study demonstrating
the association of TMB with improved anti-PD-L1/PD-1 efficacy in a
randomized trial. Importantly, the association between TMB and atezolizumab efficacy occurred in both unselected and PD-L1-selected patients.
Therefore, in addition to PD-L1, TMB may be an independent predictor
of improved responsiveness to atezolizumab in advanced NSCLC.

Tab. 1.

Disclosure: Frank Griesinger: Advisory Role: Ariad, Astra-Zeneca, Boehringer-Ingelheim, Bristol-Myer-Squibb, Celgene, Clovis, Lilly, Merck-Sharp-Dome,
Novartis, Pfizer, Roche. Scientific Support: Astra-Zeneca, Boehringer-Ingelheim,
Bristol-Myer-Squibb, Celgene, Lilly, Merck-Sharp-Dome, Novartis, Pfizer, Roche.
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Efficacy of different immunoglobulin doses in the
prevention of severe and serious infections in patients with
secondary immunodeficiencies – results from a multicenter
observational study with Privigen®
Ehlers H.-U.1, Innig G.2, Otremba B.3, Plath M.4, Slawik H.R.4, Reiser M.5,
Weide R.6, Pfründer D.7
Schwerpunktpraxis und Tagesklinik für Hämatologie und Onkologie, Hannover,
Germany, 2Gemeinschaftspraxis für internistische Onkologie und Hämatologie,
Rheine, Germany, 3Onkologische Praxis, Oldenburg, Germany, 4Onkologische
Schwerpunktpraxis, Augsburg, Germany, 5Praxis internistischer Onkologie und
Hämatologie, Köln, Germany, 6Praxisklinik für Hämatologie und Onkologie,
Koblenz, Germany, 7CSL Behring, Hattersheim, Germany
1

Introduction: In an interim analysis of an ongoing multicenter observational study on the efficacy and safety of the polyvalent i.v. immunoglobulin product (IVIG) Privigen®, we investigated a possible correlation
between the two mostly used treatment regimens in Germany - 10 g or 20
g once a month - and the incidence of severe and serious infections (acc.
to FDA criteria) in secondary immunodeficiencies (SID).
Methods: All patients fulfilling the following criteria were included in this
analysis: 1) SID; 2) observation period ≥120 d; 3) ≥6 Privigen® infusions;
4) stable dosing, defined as identical doses from the 2nd up to the last ad-
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ministration (a differing loading or test dose at baseline was accepted); 5)
a series of at least 4 consecutive dosing intervals (= treatment cycles) each
with a duration of at least 21 d and not more than 35 d (any time during
the observation period); 6) no other IVIG indication than SID. The cut-off
date was Dec. 19, 2016.
Results: 835 patients (454 m, 381 f; average 68 y, 76 kg) in 112 centers
fulfilled the above criteria. The most frequent underlying diseases were
CLL (n = 422), myeloma (n = 175) and other NHL (n = 182). The mean
observation period was 20.5 mo; the median dosing interval was 28 d.
Most patients had a stable Privigen® dosing of either 10 g (n = 575; 69%)
or 20 g (n = 192; 23%); 68 patients (8%) received other dosages. In order
to reduce confounding effects of varying dosing intervals, the following
«steady-state rule» was applied: A treatment cycle was considered evaluable if each of the 3 preceding dosing intervals was 21–35 d long. 8,803
out of 15,687 treatment cycles (all dosages) fulfilled this condition. An
infection was considered evaluable if it occurred in an evaluable treatment cycle and started ≤35 d after the preceding Privigen® infusion.
With the 10 g regimen, 41 severe or serious infections occurred in 5,941
evaluable treatment cycles, while with the 20 g regimen, it was only 5 in
2,086 (p = 0.018), corresponding to 8.8 vs. 3.2 severe or serious infections
per 100 patient years (56% pneumonias). For 12 out of 575 patients with
the 10 g regimen and none out of 192 patients with the 20 g regimen,
deaths related to infections were reported (p = 0.044; follow-up period 2
months). There was no increase of reported adverse reactions with the
higher dose.
Conclusion: With a monthly dose of only 10 g IVIG compared to 20 g,
SID patients have a considerably higher risk of severe and serious infections.
Disclosure: Hans-Ulrich Ehlers: Financing of Scientific Research: Ja; Expert
Testimony: Ja
Dietmar Pfründer: Employment or Leadership Position: Anstellungsverhältnis
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Organotypic urothelial cell culture model as infection model
system for BK polyomavirus and for identification of new
therapeutic targets
Schneidewind L.1, Knerr-Rupp K.2, Feld P.2, Janssen M.3, Keiser M.4,
Smola S.2
Universitätsmedizin Greifswald, Klinik für Innere Medizin C, Hämatologie/
Onkologie, Greifswald, Germany, 2Universität des Saarlandes, Institut für
Virologie, Homburg/Saar, Germany, 3Universitätsklinikum des Saarlandes, Klinik
für Urologie und Kinderurologie, Homburg/Saar, Germany, 4Universitätsmedizin
Greifswald, Institut für Pharmakologie, Greifswald, Germany
1

Introduction: The BK polyomavirus (BKPyV) has pathogenic relevance
in stem cell transplanted patients leading to hemorrhagic cystitis and nephropathy. No causal therapy has been established yet. Particularly, because appropriate cell culture models for archetype virus replication are
missing and therefore knowledge about the viral lifecycle. Consequently,
the aim of this experimental study was to establish an organotypic 3D cell
culture model of urothelium cells as infection model system for BKPyV as
well as study the viral life cycle in this culture and identify new therapeutic
targets.
Methods: The 3D organotypic culture was established from primary
urothelial cells and fibroblasts and additionally the infection with archetype BKPyV in this model. The detection of virus replication was performed with quantitative polymerase chain reaction (qPCR) from supernatants, mRNA detection via cDNA synthesis and qPCR. The description
of the protein level was done with immunohistochemistry.
Results: In the new established 3D infection model virus replication can
be first detected at day 2 after infection. At day 9 following infection the
median virus replication rate is 6.4 × 108 copies/ml (Range 5.4 × 108 to
6.7 × 108 copies/ml). The large tumorantigene (LTAg) is first detectable at
day 3 following infection on mRNA level while structure virus protein one
(VP1) can be first detected on day 6 on this level. The equal proteins are
found from day 6 following infection on. During infection the prolifera-
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tive activity of the urothelial cells is increasing significantly (p < 0.0001)
while differentiation is decreasing. Additionally, the signal transducer and
activator of transcription 3 (STAT3) pathway seems to be activated during
infection with BKPyV, e.g. phosphorylated STAT3 (pSTAT3) is significantly (p < 0.0001) elevated on day 6 following infection.
Conclusion: The presented method enables to study the viral life cycle of
archetype BKPyV in primary urothelial cells for the first time. Therefore,
new therapeutic targets, e.g. within the STAT3 pathway, could be identified and studied in this system.
Disclosure: Laila Schneidewind: Expert Testimony: Monika Kutzner Stiftung
Sigrun Smola: No conflict of interest disclosed.
V765

A simple prognostic index for prediction of central venous
catheter-related bloodstream infections in patients with
haematological malignancies (CIPS-H)
Schalk E.1, Färber J.2, Schlüter D.2, Teschner D.3, Fischer T.1
Otto-von-Guericke University Magdeburg, Medical Centre, Department
of Haematology and Oncology, Magdeburg, Germany, 2Otto-von-Guericke
University Magdeburg, Medical Centre, Department of Medical Microbiology,
Infection Control and Prevention, Magdeburg, Germany, 3University Medical
Center of the Johannes Gutenberg University, Department of Hematology,
Medical Oncology, and Pneumology, Mainz, Germany
1

Introduction: Central venous catheter (CVC)-related blood stream infections (CRBSI) are associated with high morbidity, especially in patients
with haematological malignancies. Currently, there are no tools available
to predict CRBSI risk at CVC insertion time to identify high-risk CVC
which may necessitate earlier CVC removal in suspected cases.
Methods: This is a prospective single-centre analysis of CRBSI due to
short-term CVC in patients with haematological malignancies. Data
were derived from SECRECY (DRKS00006551), a CRBSI registry in daily
clinical practice. All consecutive jugular and subclavian vein CVC at our
department with stay ≥1 day were considered. For CRBSI definition, the
2012 AGIHO/DGHO criteria were used; the composite of definite and
probable CRBSI were considered. Factors at CVC insertion time were
analysed for CRBSI risk using a stepwise forward Cox regression model.
The primary end point was discrimination between risk groups regarding
CRBSI probability at 14 days (CRBSI14) and 21 days (CRBSI21) of CVC
duration.
Results: 600 CVC (median age of patients 60 years [range 18–86], 59.2%
men) with 9365 CVC days (median CVC duration 15 days [range 1–60,
interquartile range {IQR} 13]) were analysed. Underlying diseases were
acute leukaemia (299; 49.8%), multiple myeloma (152; 25.3%) or lymphoma (91; 15.2%). Nearly all CVC were inserted in the jugular vein (581;
96.8%). At CVC insertion time, profound neutropenia was present in
112 cases (18.7%). CRBSI was diagnosed in 62 cases with a CRBSI rate of
10.3% and a CRBSI incidence of 6.6/1000 CVC days. CRBSI onset was in
median on day 13 (range 2–33, IQR 7). In multivariate analysis, complicated CVC insertion (hazard ratio [HR] 1.77; p = 0.046), male sex (HR 2.30;
p = 0.005) and myeloma/lymphoma diagnosis (HR 2.38; p = 0.001) were
identified as independent risk factors. By means of a prognostic model using the 3 risk factors at CVC insertion time, with 1 point assigned to each
factor, CVC were successfully classified into two risk groups: low (score
0–1) and high (score 2–3). CRBSI14 was 6.4% for low-risk and 15.2% for
high-risk CVC; CRBSI21 was 10.7% for low-risk and 30.0% for high-risk
CVC (p < 0.001).
Conclusions: CIPS-H is able to identify high-risk CVC with a more than
2-fold higher CRBSI probability, which may guide clinicians in terms of
early CVC removal in suspected cases. However, further internal and external validation is needed.
Disclosure: No conflict of interest disclosed.
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Detection of Aspergillus DNA and azole resistance mutations
from BAL samples of immunocompromised patients and from
serially diluted Aspergillus fumigatus conidia in BAL fluid –
sensitivity comparison of two molecular assays

Detection of invasive pulmonary aspergillosis in criticially
ill patients with mechanical ventilation by combined use of
conventional culture, galactomannan, 1–3-β-D-glucan and
Aspergillus specific nested polymerase chain reaction

Spiess B.1, Skladny J.1, Postina P.1, Boch T.1, Rath P.M.2, Steinmann J.2,
Cornely O.A.3, Miethke T.4, Dietz A.4, Merker N.1, Hofmann W.K.1,
Buchheidt D.1

Boch T.1, Spiess B.1, Liebregts T.2, Schellongowski P.3, Meybohm P.4,
Rath P.-M.5, Steinmann J.5, Britsch S.6, Michels J.6, Jabbour C.6,
Hofmann W.-K.1, Reinwald M.7, Buchheidt D.1

Universitätsmedizin Mannheim, III. Medizinische Klinik, Hämatologie und
Onkologie, Mannheim, Germany, 2Universitätsklinikum Essen, Institut für
Medizinische Mikrobiologie, Essen, Germany, 3Universitätsklinikum Köln, Klinik I
für Innere Medizin, Köln, Germany, 4Universitätsmedizin Mannheim, Institut für
Medizinische Mikrobiologie und Hygiene, Mannheim, Germany

1

1

Introduction: In hematological patients, the incidence of invasive aspergillosis (IA) caused by azole resistant Aspergillus fumigatus is of great
concern. As the diagnosis of IA is rarely based on positive culture in this
group of patients, molecular detection of Aspergillus and resistance mutations directly from clinical samples is crucial.
Methods: We compared our established azole resistance PCR assays
(ARAf PCRs) plus DNA sequencing to the commercial AsperGenius®
real time PCR system (PathoNostics BV, Maastricht, The Netherlands)
concerning detection of the most frequent A. fumigatus cyp51A resistance mutations directly from 22 BAL samples of immunocompromised
patients.
The sensitivity of the AsperGenius® system was tested by investigating Aspergillus-negative BAL fluid samples spiked with serially diluted conidia
of an azole resistant A. fumigatus strain with known TR46/Y121F/T289A
alteration in the range of 1 × 106 - 5 × 100 CFU/ml.
Furthermore the diagnostic Aspergillus DNA detection of AsperGenius®
was evaluated in 32 Aspergillus PCR-positive BAL samples; the sensitivity
of the diagnostic part of AsperGenius® was tested in comparison to our
diagnostic PCR assay by investigating BAL samples spiked with serially
diluted A. fumigatus wildtype conidia in the range of 1 × 107 – 5 × 100
CFU/ml.
Results: ARAf PCR positivity of the in-house-assays was 74% (98/132)
in BAL samples. In comparison, the the AsperGenius® resistance assay
achieved 59% (52/88) positive PCR results. 75% (24/32) of our Aspergillus
DNA-positive BAL samples were also positive in the AsperGenius® diagnostic PCR.
Investigation of the serially diluted Aspergillus wildtype conidia revealed
a detection threshold of 5 CFU/ml BAL using our diagnostic Aspergillus
PCR assay, the detection limit of the AsperGenius® PCR was 100 CFU/
ml BAL (cut off Ct38). Sensitivity of the AsperGenius® resistance PCRs
was 1,000 CFU/ml of serially diluted azole resistant conidia in BAL. The
detection of Y121F and T289A mutations from azole resistant conidia was
positive.
Conclusions: The comparative evaluation in BAL samples revealed that
the diagnostic and resistance AsperGenius® system was less sensitive than
our in-house PCR assays. The advantage of the AsperGenius® system is
the time saving aspect. In summary we consider non-culture based molecular detection of Aspergillus DNA and azole resistance to be of high
clinical and epidemiological relevance in patients with hematological malignancies.
Disclosure: Birgit Spiess: No conflict of interest disclosed.
Dieter Buchheidt: Financing of Scientific Research: Served on the speakers’ bureau
of Astellas, Gilead Sciences, Merck Sharp & Dohme/Merck, and Pfizer. Consultant
to Gilead Sciences.; Expert Testimony: Research grants from Gilead Sciences and
Pfizer.; Other Financial Relationships: Travel grants from Astellas, Merck Sharp &
Dohme/Merck and Pfizer.
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Introduction: Invasive pulmonary aspergillosis (IPA) is an emerging and
life-threatening infectious disease in patients admitted to the intensive
care unit (ICU). Early and precise diagnostics is mandatory to guide appropriate treatment. The majority of diagnostic studies is conducted in
hematological patients and results and cannot readily be transferred to
ICU patients lacking classical host factors.
Methods: This multicenter, prospective clinical trial (NCT01695499)
includes concurrent serum and broncho-alveolar lavage (BAL) samples
testing of 44 patients admitted to the ICU requiring mechanical ventilation. It combines conventional methods for direct detection of Aspergillus
spp. with biomarkers such as galactomannan (GM) and 1–3-beta-D-glucan (BDG) and an Aspergillus specific nested polymerase chain reaction
(PCR). In total, 9 patients (20%) had putative IPA (3 with hematological
malignancy) according to AspICU classification (Blot et al., Am J Respir
Crit Care Med 2012). An exclusively hematological patient cohort (n = 14)
was compared with non-hematological patients (n = 30).
Results: Diagnostic test performance of single tests and test combinations
was analyzed. GM and PCR showed superior performance in BAL with
sensitivity/specificity of 56%/94% and 44%/94% compared to 33%/97%
and 11%/94% in serum. Despite a better sensitivity of 89%, BDG showed a
specificity of only 31% in BAL and 26% in serum, reducing the diagnostic
odds ratio (DOR) to 3.7 and 2.8, respectively. For hematological patients
the mean GM ODI in BAL was 0.97 and in serum 0.58 compared to 0.59
and 0.16 in non-hematological patients. BDG levels and performance of
the PCR assay did not differ between hematological and non-hematological patients. If a diagnostic algorithm defines BDG (serum) as an initial
test that is, in case of a positive result, followed by a test combination from
BAL with strong or even exclusive specificity for Aspergillus spp. (GM,
PCR and culture) a diagnostic performance is achieved with sensitivity/
specificity/PPV/NPV of 88%/97%/88%/97% and DOR of 272.0.
Conclusion: Our study intended as a pilot study can strengthen the concept of combined testing in serum and BAL for detection of IPA and provides valuable data for the emerging cohort of critically ill patients, both
hematological and non-hematological. Further studies with hematological ICU patients in larger cohorts are planned.
The study was supported by a Pfizer research grant (WS 2274964)
Disclosure: Tobias Boch: Expert Testimony: Pfizer, Gilead Sciences
Dieter Buchheidt: Advisory Role: Basilea, Gilead Sciences, Astellas, Gilead
Sciences, Merck Sharp & Dohme/Merck, Pfizer; Expert Testimony: Pfizer, Gilead
Sciences
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Antifungal treatment in haematological and oncological
patients in routine care
Lachenmayr S.1,2, Horns H.1, Berking S.1, Strobach D.2, Berger K.1,
Ostermann H.1
Klinikum der Universität München, Medizinische Klinik und Poliklinik III,
München, Germany, 2Klinikum der Universität München, Apotheke, München,
Germany
1

Introduction: Patients with haematological and oncological malignancies
are at high risk of invasive fungal infections whose management is often
challenging. The objective of this study was to characterize the patient cohort receiving systemic antifungal treatment, to evaluate antifungal drug
usage and to assess the impact of antifungal stewardship (AFS) measures
that can support clinical decisions in routine care on two wards of the
department of haematology and oncology of a German tertiary teaching
hospital.
Methods: During a retrospective, six-month period (phase I), therapeutic
parameters of all inpatients ≥18 years receiving systemic antifungal agents
were compared against clinical guidelines of the German Society of Haematology and Oncology (DGHO) and German labelling. Subsequently an
AFS programme was initiated (medical training, pharmaceutical counselling on ward, pocket card summarizing main recommendations for
antifungal use). To test the effect of these AFS measures we did an interim
analysis of three months (phase II) concerning dosing. The study has been
approved by the university hospital ethical review board.
Results: In phase I the main factors differing from guideline recommendations were: drug-drug interactions (18%), choice of drug (23%) and
dosing of antifungal agents (23%). In phase II the percentage of inappropriate dosing decreased to 6%. Correct dose adjustment for body weight
increased (0/10 (I) vs. 5/5 (II) prescriptions), likewise correct dose adjustment for hepatic function (1/8 (I) vs. 2/3 (II) prescriptions). Less administered antifungal agents were underdosed (7% (I) vs. 1% (II)), whereas the
percentage of antifungal agents administered without the recommended
loading dose remained nearly the same (4% (I) vs. 3% (II)).
Conclusions: Our data demonstrate how the implementation of interdisciplinary AFS measures can have a profound impact on the correct dosing
of systemic antifungal agents that might improve patient care.
Disclosure: No conflict of interest disclosed.
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Effusion cytology – cytomorphology and molecular pathology
Engels M.
Uniklinik Köln, Pathologie, Köln, Germany

Introduction: Serous effusions are symptomatic for a wide variety of diseases ranging from benign like pneumonia or renal failure to carcinoma
and lymphoma. Cytologic analysis of serous effusion is fast and technically simple and a most informative diagnostic tool. The whole range of
molecular pathology assays is feasible on effusion preparations.
Methods: Benign and malignant effusions are demonstrated by videomicroscopy, examples of typical morphology are discussed. Selected case
reports are presented.
Results: Participants may achieve increased awareness for the chances
and possibilities of effusion cytology. Empyema or cancer are diagnosed
fast and reliably. Molecular pathologic assays for mutation, translocation
and amplification of relevant genes are available as a routine procedures
on effusion cytology.
Conclusion: An old method acquires new importance in the era of personalized medicine and molecular diagnostics. For patients receiving targeted therapy with tyrosine kinase inhibitors monitoring for resistance is
mandatory. This may be achieved on effusion cytology without any further risk or inconvenience for the patients.
Disclosure: Marianne Engels: Financing of Scientific Research: Lilly (2012), Roche
(2013), Novartis (2014) – jeweils für Vorträge und/oder Workshops
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Lokal fortgeschrittenes ösophagogastrales Adenokarzinom:
Perioperative Therapie mit oder ohne Radiatio?
V775

Contra radiation in perioperative therapy in locally advanced
oesophago-gastric adenocarcinoma
Ruhstaller T., Swiss Group for Clinical Cancer Research (SAKK)

Expertenseminar

Ethische Fallbesprechungen
V769

Ethical case discussion in oncology
Schildmann J.
Klinikum der Universität München, Campus Großhadern, Medizinische Klinik
und Poliklinik III, München, Germany

Ethical case discussions and other forms of Clinical Ethics Support Services (CESS) can support patients, relatives and healthcare professionals
with analysing value conflicts related to clinical care. The implementation of the first CESS in the US can be dated back to the beginning of the
1970s. In Europe the implementation of CESS has started with a delay of
about 20 years. In 1997 the German organisations of catholic and protestant hospitals issued a joint statement in which they recommend the
implementation of clinical ethics committees. In 2006 the Central Ethics
Commission at the German Medical Association (ZEKO) recommended
the implementation of CEC services for health care institutions.
This session will provide an overview about different modes and current
development regarding the implementation of CESS. Furthermore we will
analyse ethical issues related to clinical cases presented during the session.
Disclosure: No conflict of interest disclosed.
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Kantonsspital St Gallen, St. Gallen, Switzerland

During the last years the incidence of locally advanced, oesophago-gastric
adenocarcinomas has increased in the Western World. This tumour has a
distinct biology, different from squamous cell cancer of the oesophagus
and from adenocarcinoma of the stomach. Surgery is still the corner stone
of treatment. The early stage (T1/2,N0) does not benefit of additional
chemotherapy or radiation, surgery alone remains the standard of care.
However, there is a controversy in the locally advanced stages, whether
they should be treated like oesophageal cancer with neoadjuvant chemoradiation or like gastric cancer with perioperative chemotherapy. There is
enough evidence from single studies and several meta-analyses that both
strategies improve outcome compared to surgery alone. Direct comparisons between chemoradiation and chemotherapy were scarce. The German POET trial investigated exactly this group of patients and showed
a relevant, but not significant improvement of outcome with chemoradiation, however, this study was underpowered due to low accrual rate
and early closure. Moreover, a Scandinavian randomized phase II study
did not show an advantage of preoperative chemoradiation compared
to chemotherapy. Nevertheless, the recently shown long-term outcome
of the German trial confirmed the initial advantage for chemoradiation.
Several ongoing phase-lll trials try now to solve this open issue. However,
we already know that the chemoradiation has more acute toxicity with
nausea/vomiting due to the lower fields incorporating intestine and is also
responsible for a higher rate of anastomotic leakages and postoperative
mortality. It has been claimed that chemoradiation is able to downstage
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the primary in a greater amount leading to a higher complete remission
rate than chemotherapy alone. But this may not be true for more active
3-drug combination chemotherapy. Taking these knowledge into account
it maybe that we have to differentiate our strategy according to tumour
and patient characteristics. A lot of patients are older and have several
co-morbidities, are too frail for a tri-modal approach, here we should
clearly favour the perioperative chemotherapy. Younger patients with
bulky tumours could have a benefit of more loco-regional therapy including radiation. However, as most patients will still die of systemic disease,
we have to improve the systemic effect in both strategies, best with targeted therapies according to biology.
Disclosure: No conflict of interest disclosed.
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Das metastasierte kastrationresistente Prostatakarzinom
V778

Which clinical markers are helpful for the choice of therapy?
von Amsberg G.
Onkologisches Zentrum, Universitätsklinikum Hamburg-Eppendorf, II.
Medizinische Klinik und Poliklinik, Hamburg, Germany

Deciding on best systemic treatment for patients with metastatic castration resistant prostate cancer (mCRPC) has become more and more difficult. The number of drugs available has increased dramatically. Docetaxel, cabazitaxel, enzalutamide, abiraterone and radium223 provide for a
significant rise of overall survival in randomized phase III clinical trials.
Furthermore, other novel therapies are currently evaluated in preclinical
and clinical setting. In addition, knowledge on tumour cell biology and
cancer development during the course of treatment has deepened. Thus,
histological subtypes intermediate atypical and neuroendocrine carcinoma have moved into the focus of interest and require particular choices
of therapy. Moreover, potential mechanisms of resistance, e.g. androgen
receptor splice variants, have been discovered. Last, but not least, a rising
number of older patients or ones suffering from significant comorbidities
are demanding systemic treatment.
Conventional clinical markers alleviate treatment decision taking. Severity of clinical symptoms, time of hormonal response to androgen deprivation therapy (ADT), PSA doubling time, Gleason Score as well as elevation of LDH and alcalic phosphatase may easily be determined and help
assessing tumour aggressiveness. Furthermore, unusual metastastic patterns (predominating visceral or osteolytic bone metastases), high tumour
burden with concomitant low PSA values, rapid tumour progression and
elevated neuroendocrine markers may indicate tumour transdifferentiation and the need for a non-standard therapy. Geriatric assessment using
screening tests, e.g. G8, help assess the eligibility of elderly patients for
standard therapies.
New biomarkers are desperately needed for more accurate treatment decisions. Anyhow, there already are various clinical markers in place which
support today’s clinical decision taking.
Disclosure: Gunhild von Amsberg: Advisory Role: Advisory Boards: Roche, BMS,
Astellas, Sanofi; Financing of Scientific Research: Roche, BMS, Astellas, Sanofi,
Ipsen, EISAI, Pierre Fabre (für Vorträge/Reisekosten/ Kongressunterstützung);
Expert Testimony: nur im Rahmen Industrie gesponserter klinischer Studien
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Gene editing of blood stem cells – Status and perspectives
von Kalle C.
Nationales Centrum für Tumorerkrankungen (NCT) Heidelberg, Translationale
Onkologie, Heidelberg, Germany

Haematopoietic stem cell (HSC) gene therapy has been successfully used
as a treatment option to treat a number of inherited diseases of the blood
forming system including X-linked severe combined immunodeficiency
(X-SCID), adenosine deaminase-deficient SCID (ADA-SCID), WiskottAldrich syndrome (WAS), chronic granulomatous disease (CGD) and
β-hemoglobinopathies to mention only some of the most advanced HSC
gene therapies. Though demonstrating clinical benefit for the patients, initial clinical trials were associated with insertional mutagenesis resulting
in leukemogenesis in a number of patients. The advent of gene editing
technologies - the precise modification of genes and genomic loci - in recent years is revolutionizing both basic as well as translational research.
Designer nucleases like clustered regularly interspaced short palindromic
repeats (CRISPR)/CRISPR-associated (Cas9), transcription activator-like
effector nucleases (TALEN) or zinc-finger nucleases (ZFN) enable to correct disease causing mutations in situ in HSC thus eliminating the risk of
insertional mutagenesis and allowing the corrected gene to be expressed
under endogenous gene regulation. Alternatively functional copies of the
correct gene versions can be introduced into safe harbors. Primarily the
ease of use of the CRISPR/Cas9 system transformed gene editing into a
widely-used technique. A number of studies have shown the possibility to
edit the genome in HSC with designer nucleases. Despite the enormous
potential of such targeted therapies to treat patients, it is challenging to
get genome editing to work in human hematopoietic stem and progenitor
cells (HSPCs). This is especially true if the most primitive, least differentiated cells should be targeted, that possess the ability to become any blood
cell type. One challenge is owing to the types of vector to deliver designer
nucleases to the target cells. Another challenge is low efficiency of homologous directed repair and risk of losing multilineage capacity of HSC
upon manipulation and expansion of gene edited cells. Finally, biosafety
of gene edited cell products is an issue that needs careful evaluation. To
make these technologies as safe as possible for the patients, it is crucial to
assess off-target activity in modified blood stem cells from the patients to
minimize the risk of transforming therapeutic blood stem cells.
Disclosure: No conflict of interest disclosed.
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Biological and clinical effects of abemaciclib in a phase 2
neoadjuvant study for postmenopausal patients with
HR+/HER2– breast cancer
Fasching P.A.1, Fernández Abad M.2, García-Saenz J.A.3, Schneeweiss A.4,
Guarneri V.5, Colleoni M.6, Petru E.7, Costigan T.M.8, Caldwell C.W.9,
Barriga S.10, Hurvitz S.11, Slamon D.11
University Hospital Erlangen, Erlangen, Germany, 2University Hospital Ramón
y Cajal, Madrid, Spain, 3Hospital Clinico San Carlos, Madrid, Spain, 4National
Center for Tumor Diseases, Heidelberg, Germany, 5University of Padua, Padua,
Italy, 6European Institute of Oncology, Milan, Italy, 7Medical University Graz,
Graz, Austria, 8Eli Lilly and Company, Bridgewater, United States, 9Eli Lilly and
Company, Indianapolis, United States, 10Eli Lilly and Company, Madrid, Spain,
11
University of California, Los Angeles, United States
1

Introduction: Abemaciclib is a potent oral CDK4- and 6-inhibitor. NeoMONARCH (NCT02441946) was a randomized, multicenter, open-label
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phase 2 neoadjuvant study in postmenopausal women with early-stage
HR+/HER2- breast cancer (BC).
Methods: 224 patients stratified by progesterone receptor status and tumor size were randomized 1:1:1 to receive abemaciclib (150 mg Q12H)
plus anastrozole (1mg QD), abemaciclib monotherapy, or anastrozole
monotherapy for 2 weeks, then all patients received abemaciclib plus anastrozole for 14 weeks. Abemaciclib-treated patients also received prophylactic loperamide during the first 28 days of therapy, then at the discretion
of the investigator. The primary objective was to assess the change from
baseline Ki-67 expression after 2 weeks of therapy with abemaciclib plus
anastrozole vs abemaciclib monotherapy and anastrozole monotherapy.
Clinical activity and safety were evaluated as secondary objectives. The
statistical design provided 80% power to detect superiority of the combination vs anastrozole, at a 1-sided alpha level of 0.1.
Results: 161/223 treated patients were evaluable for the primary endpoint. Abemaciclib plus anastrozole (n = 56) as well as in monotherapy
(n = 51) significantly reduced Ki-67 expression vs anastrozole monotherapy (n = 54) at week 2 based on geometric mean change and complete
cell cycle arrest (Ki-67< 2.7%). Change in proliferation gene mRNAs
at 2 weeks (Modaplex) correlated with the change in Ki-67 expression.
Objective response rate was 54.7% (n = 106) for patients who completed
the treatment with abemaciclib and anastrozole. Most common adverse
events were diarrhea, constipation, nausea and fatigue.
Conclusion: Monotherapy with abemaciclib as well as abemaciclib plus
anastrazole showed significantly higher biological activity compared with
anastrozole alone and the study’s primary endpoint was met. The majority
of patients experienced an objective response. No new safety signals for
abemaciclib when combined with anastrozole were detected. These data
support continued evaluation of abemaciclib in early-stage BC.
Disclosure: Peter Fasching: Financing of Scientific Research: Novartis, Pfizer,
Amgen, Roche; Expert Testimony: Novartis
Dennis Slamon: Advisory Role: Lilly, Novartis, Pfizer; Stock Ownership: Pfizer;
Expert Testimony: Lilly, Novartis
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How much does fatigue, pain and treatment time interfere
with daily life of patients with breast cancer? – Data from the
MaLife project
Marschner N.1, Scholz H.2, Behringer J.3, Frank M.4, Kruggel L.4, Jänicke M.4,
TMK Registry Group
Praxis für interdisziplinäre Onkologie & Hämatologie, Freiburg i.Br., Germany,
Klinikum Neumarkt, Gynäkologie, Neumarkt i.d.O., Germany, 3Onkologische
Schwerpunktpraxis Speyer, Speyer, Germany, 4iOMEDICO, Freiburg i.Br.,
Germany
1
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Introduction: Patients (Pts) with breast cancer have to deal with side effects of the treatment and tumour symptoms (in the palliative (pall) setting). But how much do they feel impaired by fatigue and pain? And how
much do they feel treatment time interferes with daily and professional
life?
Methods: The survey MaLife is conducted with the Tumour Registry
Breast Cancer II (TMK II), an open, prospective, multicenter, cohort
study of pts recruited at start of (neo)adjuvant (adj) or 1st-line systemic therapy from >100 German sites. Besides documentation of medical
data pts regularly receive a set of questionnaires for 5 years. Here, data on
907/778 pts (adj/pall) with ≥1 filled-in questionnaire are presented about
how much daily life is affected by fatigue (Brief Fatigue Inventory, interference scale), pain and treatment time (7 items, 5-point likert scale each).
Results: Median age at start of therapy was 55/61 years (adj/pall). Pts with
all receptor subtypes were included. For adj pts, chemotherapy (CT) was
documented for 93%, endocrine therapy (ET) for 60%. For pall pts, 64%
CT and 36% ET was documented as 1st-line therapy.
The first questionnaire was filled-in 3 weeks (median) after start of systemic therapy (T0). 95/92% (adj/pall) and 90/83% of pts returned the T0
and 6-months questionnaire, respectively.
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Adj pts rated fatigue to interfere with ø2.8 ±2.5 out of 10 points with daily
life at T0. They further reported to be «a little» to «moderately» stressed
by pain and «moderately» affected by treatment time. Pts who were employed before diagnosis but not working any longer at T0 felt disturbed
«a lot» by treatment time with regard to professional life. 6 months later,
disturbance through fatigue, pain and treatment time with regard to daily
and social life was similar, but with regard to professional life feeling disturbed by pain and treatment time had declined.
Pall pts rated the fatigue interference score with ø3.4 ±2.7 at T0. Pain and
treatment time interfered «moderately» with daily and social life. Patients
working before diagnosis but not at T0 felt disturbed «a lot» by the treatment time. 6 months later, the results for fatigue were similar and the feeling of being disturbed by pain and treatment time had declined.
Conclusion: Pts feel fatigue, pain and treatment time interfere low to
moderately with daily life at T0 and 6 months later. Pts who worked before
diagnosis feel affected a lot by treatment time with regard to professional
life.
Disclosure: No conflict of interest disclosed.
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Influence of strength and endurance training on the immune
system in breast cancer patients during chemotherapy
Schmidt T.1, Weisser B.2, Jonat W.3, Maass N.3, Wesch D.4, Keller L.3,
Röcken C.1, Mundhenke C.3
UKSH Campus Kiel, Krebszentrum Nord, Kiel, Germany, 2Institut für
Sportwissenschaften, Abteilung Sportmedizin, Kiel, Germany, 3UKSH Campus
Kiel, Klinik für Gynäkologie und Geburtshilfe, Kiel, Germany, 4UKSH Campus Kiel,
Institut für Immunologie, Kiel, Germany
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Introduction: Through an alteration of the humoral and cellular portions
of the immune system, a physical activity impacts the immune system in
different ways. It seems that a physical activity of medium dose intensity
positively influences the cytotoxic T cells, natural killer cells and macrophages in healthy people. The aim of this intervention study was to
compare the effects of endurance and resistance training on the immune
system in breast cancer patients during breast cancer treatment.
Method: In a randomized, controlled clinical intervention trial 12-week
supervised endurance (ET) or resistance training (RT) two times a week
were compared with usual care (UC). Endpoints were the status of the
immune parameter CD3, CD4, CD8, CD16/56 CD19, γδ, αβ-Cells before
and after 12 weeks of treatment. Changes in cell status were analyzed using a Fluorescence-activated cell sorting (FACS).
Results: All groups showed a decrease in CD3, CD4, CD8 and CD19 over
12 weeks (CD3: RT: p: 046; ET: p: 0.00; UC: p: 0.00; CD4: RT: p: 0.00; ET:
p: 0.00; UC: p: 0.00; CD8: RT: p: 013; ET: p: 0.04; UC: p: 0.41; CD19: RT: p:
0.00; ET: p: 0.00; UC: p: 0.00; RT: p: 0.53; ET: p: 0.00; UC: p: 0.05). An increase of the γδ-cells could be in the RT (p: 0.95), a decrease in the ET and
UC detected (ET: 0.14; UC: 0.12). The αβ-cells decrease in all three groups
with a minor reduction in the RT (RT: p: 0.04; ET: p: 0.00; UC: p: 0.00).
Conclusion: The results of the present study, supported by the current
literature and show the possibility of a resistance and endurance training during chemotherapy without an immunosuppression. Scientific and
more specific statements about the effect of targeted sports intervention
after a breast cancer diagnosis like the dose/effect relationship are possible
only after further prospective, standardized and controlled clinical studies
confirming the assumption of an immunomodulating effect of physical
activity. Further studies should be the focus of these points to enable more
precise statements on the intensity, duration and extent of sport activities.
Disclosure: No conflict of interest disclosed.
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All trans retinoic acid enhances the therapeutic efficacy
of anti-angiogenic therapeutics by intratumoral S100A8
reduction and vessel normalization
Bauer R.1,2, Udonta F.1,2, Wroblewski M.1,2, Ben Batalla I.1,2, Gensch V.1,2,
Pantel K.2, Vogl T.3, Roth J.3, Loges S.1,2
Klinik für Onkologie, Hämatologie und KMT mit Sektion Pneumologie,
Universitätsklinikum Hamburg Eppendorf, Hamburg, Germany, 2Institut für
Tumorbiologie, Universitätsklinikum Hamburg Eppendorf, Hamburg, Germany,
3
Institut für Immunologie, Universitätsklinikum Münster, Münster, Germany
1

Introduction: Acquired resistance mechanisms, such as tumor-induced
recruitment of bone marrow-derived myeloid suppressor cells (MDSC)
have been described to limit the efficacy of anti-angiogenic therapeutics
(AAT). Previous work showed that all-trans retinoic acid (ATRA) inhibits MDSC development by inducing differentiation of immature myeloid
cells. By combining AAT with ATRA, we aimed at reducing MDSC-mediated resistance mechanisms to increase the anti-tumor activity of AAT.
Methods: 4T1 and TS/A breast cancer bearing BALB/C mice were treated either with an anti-VEGFR2 antibody (DC101, 20 mg/kg), ATRA
(7.5 mg/kg), or with a combination of both compounds. Tumor growth
was monitored every other day. For histological workup, animals were injected with BrdU (proliferation), Pimonidazol (hypoxia) and a FITC-conjugated lectin (vessel perfusion) before sacrifice. Flow cytometry was used
to measure Ly6G+Ly6C–/lowCD11b+ granulocytic MDSC (gMDSC) and
Ly6G–Ly6C+CD11b+ monocytic MDSC (mMDSC) frequencies in tumor
bearing mice. Sorting of MDSC from tumors and MACS separation of in
vitro differentiated MDSC allowed their molecular characterization upon
therapy.
Results: While DC101 increased MDSC frequencies, mice receiving
ATRA or a combination of ATRA and DC101 showed a significant decrease of g + m MDSC in 4T1 and TS/A tumors. Importantly, tumors
treated with the combination of DC101 and ATRA showed a significant
reduction in tumor growth when compared to DC101 monotherapy.
Analysis of tumor-associated angiogenesis and vessel maturation revealed
a vessel normalization phenotype in the DC101/ATRA group, which was
accompanied by alleviation of the DC101-induced tumor hypoxia. Interestingly, MDSC from DC101-treated animals showed increased S100A8
expression, resulting in elevated intratumoral S100A8 protein levels,
which could be reversed by ATRA. In vitro experiments revealed a permeability-inducing capacity of S100A8 on endothelial cells, and ATRA
treatment reduced S100A8 expression in MDSC. Ultimately, the observed
ATRA-induced normalized vessel phenotype resulted in reduced tumor
cell proliferation and improved therapeutic efficacy of DC101.
Conclusions: These results indicate that tumor refractoriness towards
anti-angiogenic drugs can be alleviated using ATRA. By reducing MDSC-specific S100A8 expression, ATRA induces vessel normalization and
confers efficient distribution of DC101, thereby improving treatment efficacy of anti-angiogenic therapy.
Disclosure: Raimund Bauer: No conflict of interest disclosed.
Sonja Loges: Advisory Role: BerGenBio; Boehringer Ingelheim; Bristol-Myers
Squibb; Lilly; Sanofi; Financing of Scientific Research: Lilly; Expert Testimony:
BerGenBio; Roche; Other Financial Relationships: BerGenBio; Boehringer Ingelheim; Sanofi
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Osteoclasts as bone-specific macrophages enhance
invasiveness of breast cancer cells
Müller D., Aydilek E., Schulz M., Schaffrinski M., Bleckmann A., Binder C.
Universitätsmedizin Göttingen, Hämatologie und Onkologie, Göttingen,
Germany

In 2006 it was shown that tumor associated macrophages (TAMs) increase
the invasion rate of breast cancer cells (Pukrop et al., Proc Natl Acad Sci
USA 2006). This was also confirmed for microglia the resident macrophages (Mф) of the brain (Pukrop et al., Glia 2010). TAM-induced in-
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vasion is mediated by extracellular vesicles, in particular by microvesicles
(MV) (Menck et al., Oncotarget 2013). Osteoclasts represent the resident
bone-Mф and play a crucial role in skeletal metastasis via bone resorption. It is still unclear whether they also enhance invasion and metastasis
of tumor cells. To clarify this question we characterized the phenotype of
mature osteoclasts, in comparison to monocytes and Mф from peripheral
blood, and their interaction with the breast cancer cell line MCF-7.
Monocytes were isolated from buffy coats and differentiated with RANKL
(10ng/ml) and M-CSF (5 ng/ml) over 12d to mature osteoclasts. Their
phenotype was determined by qRT-PCR (RANK, TRAP, VTN-R, CTSK,
IL10, IL1β, TNF-α, MMP7, MMP9). Osteoclasts were stimulated with MV
from MCF7 cells, isolated by differential centrifugation, as well as co-culture was performed with MCF-7 cells. The invasivity of MCF-7 cells was
studied in a Boyden chamber assay under the influence of conditioned
osteoclast medium and an osteoclast co-culture.
Mature osteoclasts are characterized by expression of typical markers such
as TRAP and RANK. They show high expression of IL10 and low expression of IL1β and TNF-α indicating a M2-like phenotype, which is more
pronounced than in monocytes and Mф. Exposure to MCF-7 MV induces
a shift to a M1 after 4–6h with enhanced TNFα and IL1β expression. The
same was observed in the co-culture system. A Boyden chamber assay
without cell-cell contact revealed increased invasion of MCF-7 cells upon
treatment with conditioned osteoclast medium and co-culture with osteoclasts. This effect was not mediated by soluble factors in the supernatant
but by osteoclast-derived extracellular vesicles.
Mature osteoclasts exhibit a strong M2-like phenotype which is temporarily shifted to a more M1-like profile by co-culture with tumor cells and
by contact with tumor cell microvesicles. We could show for the first time
that osteoclasts - apart from their role in bone resorption - foster tumor
progression similar to other M2-like TAMs by enhancing the invasivity
of cancer cells. Further studies are necessary to better characterize this
proinvasive interaction.
Disclosure: No conflict of interest disclosed.
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pCR-rates and patient-reported QoL in clinical practice
following neoadjuvant therapy with pertuzumab,
trastuzumab and paclitaxel after an anthracyclin-containing
regimen in HER2-positive early breast cancer
Thorn D.R.1, Ladewig A.R.2, Sege R.Y.2, Meier D.2, Müller D.J.2, Dieterle A.1
Kernteam Onkologie, Brustzentrum Basel Bethesda Spital (BBBS), Basel,
Switzerland, 2Kernteam Gynäkologie, BBBS, Basel, Switzerland
1

Introduction: Since approval of pertuzumab (P) in combination with
trastuzumab (T) and chemotherapy for the neoadjuvant treatment of
HER2+ early breast cancer (eBC) in the US/EU, this regimen boasts increasing popularity. Despite the growing body of evidence supporting efficacy in terms of high pCR-rates, patient-reported outcomes including
quality of life (QOL) associated with neoadjuvant P therapy are rare.
Methods: We present pCR-rates and patient-reported QOL-data of a
retrospective, mono-institutional analysis of HER2+ eBC patients (pts)
treated neoadjuvantly with P and T concomitant to weekly paclitaxel after
a prior anthracyclin-containing (doxorubicin/epirubicin plus cyclophosphamide) regimen (n = 22). All newly diagnosed HER2+ eBC pts were
included. QOL-questionnaire was sent to pts after informed consent,
treatment completion and previous notification of their pCR-status.
Results: Upon diagnosis, median pts age was 59 years. 64% were stage II
(AJCC) with 14/22 pts N0, N1 6/22, N2 1/22 and N3 1/22. All but one received prior anthracyclin-chemotherapy. Neoadjuvant P therapy was administered q 21 d with T and concomitant to 12 times weekly paclitaxel.
Out of 19 pts, a total of 15 achieved pCR, 4 pts showed residual tumor cells
in the breast/lymph node. 3 pts results are pending. So far, 10/22 pts returned the questionnaire. 9/10 pts were satisfied with treatment outcome
and perceive themselves as «cancer survivors». 4/10 pts were not affected
by adverse events, 6/10 indicated mild symptoms like fatigue, diarrhea,
nausea, rash, decreased appetite, loss of weight and neuropathy. All pts

Oncol Res Treat 2017;40(suppl 3):1–245

227

CONTENTS
AUTHOR INDEX

confirmed benefits in family life and social life upon treatment completion.
Conclusion: In this analysis, compared to the NeoSphere trial (which
achieved a tpCR rate of 39,3%[1]) considerably higher pCR-rates were
observed in a population of HER2+ eBC pts treated neoadjuvantly with
P and T concomitant to weekly paclitaxel chemotherapy. Patient-reported favourable treatment tolerability and patient’s perception of treatment
benefit with respect to clinical outcome add a new facet, which has not
been shown before. Our dataset provides the first patient-relevant insights
reporting high satisfaction and compliance among HER2+ early BC pts
successfully treated neoadjuvantly with a P containing regimen in clinical
practice in CH.
Reference:
1 Gianni, L., et al.: 5-year analysis neoadj. pertuzumab Lancet Oncol, 2016;17(6):
791–800.
The analysis was supported by Roche Pharma (Schweiz) AG.
Disclosure: David Thorn: Advisory Role: Roche; Financing of Scientific Research:
Roche; Other Financial Relationships: Roche, Amgen, Novartis, Gilead, Celgene
Alex Dieterle: Advisory Role: Roche; Stock Ownership: Roche; Financing of Scientific Research: Roche
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Blocking the adhesion molecule CD18 reduces off target T cell
activation upon application of bispecific antibodies
Vogt F.1, Kauer J.1, Salih H.2,3, Jung G.1
Eberhard Karls University, Department of Immunology, Tübingen, Germany,
Clinical Collaboration Unit Translational Immunology, German Cancer
Consortium (DKTK) and German Cancer Research Center (DKFZ), Partner site
Tübingen, Tübingen, Germany, 3Eberhard Karls University, Department of
Hematology and Oncology, Tübingen, Germany
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Bispecific antibodies comprising targeting moieties directed to tumor associated antigens (TAAs) and to the T cell receptor (TCR)/CD3 complex
are capable of effectively recruiting T cells against tumor cells. A prototypical molecule of this kind is Blinatumomab, a bispecific antibody with
CD19 × CD3-specificity that is successfully used for the treatment of B
cell derived malignancies. However, the safely applicable doses of this reagent are in the order of 50 µg per patient and day and thus much lower
than the amount of drug required to saturate tumor cells under in vivo
conditions, which is a prerequisite for optimal efficacy. This dose limitation is due to systemic off-target T cell activation resulting in a cytokine
release syndrome. Off-target T cell activation is usually thought to be due
to binding of the bispecific antibodies to non-malignant cells carrying the
target antigen, such as normal B cells in the case of CD19. We report here
an alternative, possibly additional mechanism for this dose-limiting phenomenon: bispecific antibodies binding to T cells induce some CD3-mediated activation in the absence of target cells. This effect is strongly enhanced in the presence of stimulating bystander cells (SBC), such as some
lymphoma cells or endothelial cells (HUVECs), providing costimulatory
signals to the T cells. The effect of SBCs, in the absence of target cells, is
almost completely blocked by antibodies directed to CD18. In contrast,
if target cells are present, CD18 blockade affects bispecific antibody mediated T cell activation only marginally. We hypothesize that blocking
CD18 may reduce off-target T cell activation upon clinical application of
bispecific antibodies thereby allowing the application of sufficient doses of
these promising reagents without affecting anti-tumor efficacy.
Disclosure: No conflict of interest disclosed.
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The novel chimeric CDw75 antibody chEBU-141 induces
potent antibody-dependent cell-mediated cytotoxicity
(ADCC) against mature B-lineage neoplasms
Buck M.K., Krohn S., Burger R., Kellner C., Peipp M., Gramatzki M., Klausz K.
Universitätsklinikum Schleswig-Holstein, Klinik für Innere Medizin II, Sektion für
Stammzell- & Immuntherapie, Kiel, Germany

Introduction: A monoclonal antibody designated EBU-141 was generated by our group and targets CDw75 (β-galactoside α-2,6-sialyltransferase). The antibody is of mouse IgM isotype and reacts with mature
B-lineage cells including plasma cells. Of note, EBU-141 specifically binds
to myeloma/plasma cell leukemia cells and mature B cell lymphomas, i.e.
Burkitt’s lymphoma, B-CLL, and B-NHL tumor cells. Thus, the aim of this
study was to investigate, if EBU-141 when presented in a different format
may have potential for immunotherapy of B cell lymphomas and multiple
myeloma.
Methods: EBU-141 was generated by immunization of mice with the
human plasma cell leukemia line U266. Based on its favorable binding
profile and functional properties, a chimeric IgG1κ antibody, called chEBU-141, was generated with the variable regions of EBU-141. Hybridoma
antibody and chEBU-141 were purified from cell culture supernatants by
affinity chromatography, quantified and characterized by flow cytometry.
To analyze the antibodies’ direct and indirect modes of action, cell proliferation assays and chromium release experiments with myeloma and
lymphoma cell lines were performed.
Results: Hybridoma antibody EBU-141 was a potent inducer of programmed cell death by cross-linking the target antigen on the cell surface
of lymphoma cells. It also exerted strong complement-dependent cytotoxicity (CDC) with human serum against lymphoma cells, while the antibody was not effective against myeloma cell lines and patient-derived
malignant plasma cells despite expression of the target antigen. When
compared with the pentameric IgM antibody EBU-141, the bivalent IgG1
chEBU-141 had a markedly reduced binding affinity and completely
lacked CDC activity. Instead, chEBU-141 was capable to trigger potent
ADCC, an important killing mechanism for many therapeutic antibodies,
with human mononuclear cells or isolated NK cells against lymphoma and
myeloma cells.
Conclusions: Functional properties and binding characteristics of the
mouse hybridoma antibody EBU-141 led to the generation of the chimeric IgG1 antibody chEBU-141. This novel CDw75 antibody was effective
in antibody-mediated killing particularly of mature B cell lymphoma and
myeloma cells. Affinity maturation to enhance binding affinity, humanization and Fc-engineering may be additional steps to improve the immunotherapeutic potential of chEBU-141 for the treatment of mature B cell
malignancies.
Disclosure: No conflict of interest disclosed.
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Targeting murine leukemic stem cells by antibody
functionalized mesoporous silica nanoparticles in acute
myeloid leukemia
Mandal T.1, Beck M.2, Kristen N.1, Linden M.2, Buske C.1
Institute of Experimental Cancer Research, CCC Ulm, University Hospital, Ulm,
Germany, 2Ulm University, Institute of Inorganic Chemistry II, Ulm, Germany
1

Acute myeloid leukemia (AML) has still a dismal prognosis with up to
8 of 10 patients relapsing. AML is initiated and maintained by leukemia
stem cells (LSCs) and therefore development of innovative therapeutic
approaches, which target LSCs is necessary. We now demonstrate that
antibody functionalized mesoporous silica nanoparticles (MSN) loaded
with the anti-leukemic drug daunorubicin are able to target and kill LSCs
in a mouse model of CALM-AF10 (CA10) positive AML. We previously
showed that in this model AML is initiated and maintained by LSCs classified by the lymphoid associated marker B220 (Deshpande et al., 2006).
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MSN particles were synthesized according to Rosenholm et al., 2009.
Amine functionalized MSN were modified to achieve zwitterionic particles. Daunorubicin (DN) was loaded on MSNs with dichloromethane. The
anti-B220 antibody (B220 Ab) was conjugated to the MSNs by their carboxyl groups, anti-human CD9 was used as control. To visualize cellular
uptake particles were labelled with the fluorescent dye Atto594. DiR was
used to track the intracellular release of daunorubicin. The ex vivo murine CA10 cells were cultured in vitro from single cell sorted B220+Mac1population. Treatment with unconjugated B220 Ab for 4 hours was done
to block B220 antigen on CA10 cells. Cells were injected intravenously in
lethally irradiated BL6 mice.
Zwitterionic B220 Ab tagged MSNs showed a 20.7% and 24.7% higher
uptake in CA10 cells compared to B220- control AML cells with a 4.6
fold higher mean fluorescence intensity (MFI) of Atto594 in the target
cells at 4 hours. This 30.8% higher uptake occurred also at high particle
concentrations and was also observed in comparison to control anti-CD9
MSNs, in parallel with a MFI and DiR increase of 35.7% and 34%, respectively, compared to anti-CD9 MSNs. B220 antigen blocking significantly
reduced cell kill by anti-B220 MSN DN by over 50% compared to not
blocked control cells. At high particle concentration, anti-B220 MSN DN
induced 100% cell death of CA10 cells versus 67% cell kill by free DN. 24
hour treatment of CA10 cells with anti-B220 MSN DN in vitro delayed
significantly leukemia development in transplanted NSG mice with a median latency of 160 days compared to a median of 22 days in the control
arms (p < 0.0001).
In summary, our data indicate that functionalized antibody-tagged MSNs
are able to target LSCs, forming a flexible technical platform to generate
targeted drug delivery tools for cancer stem cells.
Disclosure: No conflict of interest disclosed.
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Paclitaxel synergizes with exposure time adjusted CD22targeted immunotoxins against B-cell malignancies
Müller F.1,2, Stookey S.2, Cunningham T.2, Liu X.-F.2, Wayne A.S.3, Pastan I.2
University Hospital Erlangen, Department of Internal Medicine 5 Hematology/Oncology, Erlangen, Germany, 2National Institutes of Health,
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Introduction: The CD22-targeted recombinant immunotoxin (rIT) Moxetumomab pasudotox achieves an overall response rate of 86% in hairy
cell leukemia patients (Kreitman et al, 2012); the result of a phase III trial
is pending. Even though acute lymphoblastic leukemia (ALL) and B-cell
Non Hodgkin Lymphoma (B-NHL) are rIT-sensitive in vitro, only 30% of
ALL patients (Wayne et al, AACR 2014) and 7% of B-NHL patients (Kreitman et al, JCI 2005) respond clinically. We aimed to improve this lower
than expected efficacy using ALL and MCL animal models.
Methods: Activity of rITs combined with paclitaxel was tested in vitro
against ALL and MCL cell lines and as bolus doses or continuous infusion in newly established systemic xenograft models. Disease burden was
measured by flow cytometry and by bioluminescence.
Results: For ALL and MCL cell lines, in vitro activity (IC50) of rITs varied
from 0.02 to 4.6 ng/ml. Maximal cell killing was dependent on a highly
variable time the cell lines had to be exposed to rIT from less than 30
minutes to more than 5 days. Paclitaxel increased the rIT-activity in vitro
by 2 to 3-fold against the MCL cells Z-138 and JeKo-1 but not for any
other cell line.
In newly developed xenograft models, where rITs have a short half-life
of 20 minutes, the needed exposure time in vitro predicted the responses
in vivo. By replacing bolus dose with small doses at frequent intervals or
with continuous infusion, responses were improved by 1,000-fold in the
KOPN-8 and by 8-fold in the HAL-01 ALL xenograft model. Even though
responses improved substantially, all mice still died from relapse. When
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rIT was combined with Paclitaxel in the KOPN-8 xenograft, 60% of the
mice achieved a sustained complete remission. In the MCL xenograft with
the JeKo-1 cell line, continuously administered rIT was 14-fold more active than bolus doses; while paclitaxel alone was inactive, the combination
of continuous rIT and Paclitaxel improved responses by 135-fold over rIT
alone.
Conclusion: Maintaining high rIT-plasma levels greatly improves responses in MCL and ALL xenograft models suggesting that a change of
the current bolus dose administration to continuous infusion may substantially improve responses in patients. The exceptionally strong synergy between paclitaxel and CD22-targeted rIT makes this combination a
promising candidate for future clinical testing.
Disclosure: Fabian Müller: No conflict of interest disclosed.
Ira Pastan: Honoraria: co-inventor on patents assigned to the NIH for the
investigational products
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PI3K-inhibition blocks CSF1 signaling in metastasis-associated
macrophages and their metastasis-promoting function
Pukrop T.1, Lüke F.1, Wlochowitz D.2, Wolff A.3, Blazquez R.1
Universitätsklinikum Regensburg, Klinik für Innere Medizin III, Regensburg,
Germany, 2Universitätsmedizin Göttingen, Institut für Bioinformatik, Göttingen,
Germany, 3Universitätsmedizin Göttingen, Abteilung für Medizinische Statistik,
Göttingen, Germany
1

Personalized tumor therapy with targeted agents is one of the greatest efforts in the last decade of tumor therapy. One of the new promising targets
is the PI3K, in particular in the treatment of breast cancer. However, PI3K
is also part of the CSF-R signaling which is essential in the loop between
breast cancer cells and the tumor-associated macrophages (TAM). For
this reason our aim was to investigate not only the influence on breast
cancer cells but also on the effects on TAM and their tumor-promoting
functions.
First, we were able to demonstrate that a pan-PI3K inhibitor blocks the
CSF1-signaling in macrophages with significant changes in the gene expression. Furthermore, in indirect-coculture systems we showed that the
PI3K inhibition leads to reduced macrophage- and microglia-induced
tumor invasion while it demonstrated no effects on the astrocyte-induced invasion of breast cancer cells. Inspired by these results we used
a PI3K-inhibition resistant breast cancer cell line and stereotactically injected these cells together with TAM pre-treated with the inhibitor, into
the cortex of syngeneic mice. The pre-treatment significantly reduced the
metastasis-promoting effect of TAM.
Additionally, the ex vivo pre-treatment of macrophages with the PI3K-inhibitor led to a significant reduction of CSF-R-signaling targets in the
metastatic tissue of injected mice, and to a macrophage switch into a
tumor-suppressing phenotype, which could be responsible for the prolonged overall survival of the mice.
Conclusions: PI3K inhibition has besides the effects on the carcinoma
cells also promising effects on the metastatic microenvironment with impact on overall survival in a syngeneic in vivo CNS-colonization model.
Disclosure: Tobias Pukrop: Financing of Scientific Research: Lilly; Daiichi-Sankyo;
Böhringer Ingelheim; Pierre Fabre; Roche
Raquel Blazquez: No conflict of interest disclosed.
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The activating immunoreceptor NKG2D is expressed on
primary AML cells and induces enhanced viability and
chemotherapy resistance
Rothfelder K.1, Dörfel D.1,2, Kanz L.2, Salih H.R.1,2
Clinical Collaboration Unit Translational Immunology, German Cancer
Consortium (DKTK) and German Cancer Research Center (DKFZ), Department
for Internal Medicine II, Tuebingen, Germany, 2Eberhard Karls University,
Department for Hematology and Oncology, Tuebingen, Germany
1

The activating immunoreceptor NKG2D is expressed on cytotoxic lymphocytes like NK cells, CD8+ cytotoxic T cells and γδ T cells, and potently
stimulates their effector functions upon recognition of its ligands (NKG2DL) that are generally absent on healthy cells but induced by cellular
stress including malignant transformation. Recent findings indicate that
also cancer cells themselves can express NKG2D, which affects cellular
functions of the malignant cells and facilitates tumor growth and metastasis. Here we report that primary acute myeloid leukemia (AML) cells
express NKG2D on the cell surface in approximately 30% of the investigated 80 patient cases as determined by FACS and qPCR analysis. Next
we studied whether NKG2D on AML cells was functional and to this end
employed antibodies with defined capacity to trigger NKG2D. ELISA and
intracellular FACS analysis revealed that induction of NKG2D signaling
into AML cells caused the release of the cytokines IL-6, IL-8 and TNF,
which act as growth and survival factors for AML cells and play an important role in disease pathophysiology. In addition, we determined the
amount of intracellular ATP in AML cells, which revealed that signaling
via NKG2D in leukemic cells significantly enhanced cell viability. Notably,
this was also observed in the presence of cytostatic agents routinely used
for AML treatment (cytarabine and doxorubicine) as revealed by viability
and apoptosis assays. Our data identify a yet unknown and unexpected
role of NKG2D in AML cells and implicate that the NKG2D/NKG2D ligand (NKG2DL) system, beyond its involvement in immune surveillance,
may influence susceptibility to cytostatic treatment via autocrine/paracrine interaction of NKG2D with co-expressed NKG2DL. Analyses of the
potential correlation of (functional) NKG2D/NKG2DL expression and
clinical disease course are presently ongoing.
Disclosure: No conflict of interest disclosed.

Expertenseminar

Migranten: Hämatologische Probleme
V808

Migrants: haematological problems
Hoferer A.
Robert-Bosch-Krankenhaus, Hämatologie/Onkologie, Stuttgart, Germany

The increased migration of people from the Middle East and Africa results in a challenge for healthcare providers. Diseases and their sequelae
which previously did not play a major role in Germany are more and more
brought into our daily practice.
The most prevalent types are sickle cell disease, ß-thalassemia major and
non-transfusion dependent thalassemia. Sickle cell disease a devastating
disease caused by a mutation in the haemoglobin ß-gene resulting in a
plethora of both acute and chronic clinical problems with high morbidity
and mortality. Mutations in the ß-gene locus can also result in ß- thalassemia major. These patients need lifelong transfusion therapy and we
need to put a major effort into the treatment of organ damage caused by
iron overload and its prevention by iron chelation therapy. Another group
of patients are categorized as «NTDT - non-transfusion-dependent thalassemia». The diagnosis of NTDT may be challenging. Due to the broad
spectrum of clinical presentations that reflect the various underlying genotypes as well as the influence of genetic modifiers, diagnosis of NTDT
requires hemoglobin and DNA analyses. Although most patients are
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transfusion independent they frequently develop clinical problems with
increasing age. These include acute hemolytic crisis, splenomegaly, iron
overload and thrombophilic complications. The diagnostic challenges and
the most frequent and serious complications of hemoglobinopathies and
their management will be discussed.
Disclosure: No conflict of interest disclosed.

Posterdiskussion

Der spezielle Fall III (Solide Tumore)
P812

Extragonadal yolk sac tumor – unusual cytology of pericardial
effusion with striking dysplastic erythropoiesis
Kirschner M.M.J.1, Jost E.1, Lassay L.2, Kontny U.2, Lindemann-Docter K.3,
Fuchs R.1
UK Aachen, Klinik für Hämatologie, Onkologie, Hämostaseologie und
Stammzelltransplantation, Aachen, Germany, 2UK Aachen, Abteilung für
pädiatrische Hämatologie, Onkologie und Stammzelltransplantation, Aachen,
Germany, 3UK Aachen, Institut für Pathologie, Aachen, Germany
1

Case report: We report a case of a sixteen months old boy suffering from
respiratory distress, coughing and weakness. At clinical examination, he
presented tachycardia and tachypnea. Laboratory data showed an hypochromic anemia (leucocyte count and platelets were normal) and raised
parameters for lactate dehydrogenase as well as strong elevated serum alpha-fetoprotein 287331,0 ng/ml (reference: <7,9). A CT scan revealed a
mediastinal mass compressing thoracic vessels and infiltrating the pericardium including a relevant effusion. Due to cardiac impairment an urgent surgical debulking and a paracentesis with insertion of a catheter to
treat the pericardial effusion were performed.
Histology of the tumor revealed the typical histological and immunhistochemical pattern of a yolk sac Tumor according to the laboratory results, but cytology of the pericardial fluid showed astonishing findings.
Besides many mesothelial and large undifferentiated neoplastic cells, a
high number of nucleated erythropoietic cells including proerythroblasts
and erythroblasts of basophilic, poly- and orthochromatic differentiation
could be detected. Almost all red progenitor cells showed striking dysplastic nuclear irregularities. Immature cells of the myelopoiesis and megakaryocytes could not be found, which was in accordance to immunocytological and immunohistological findings. The peripheral blood smear
showed no immature cells. Due to the patients poor clinical condition a
bone marrow biopsy was omitted.
Discussion: The presence of nucleated red cells in the pericardial fluid
may be explained by the physiological role of the yolk sac during embryogenesis. During the third week of gestation, a first primitive hematopoiesis, restricted to the red line, occurs in the yolk sac. From there stem cells
migrate to liver and spleen establishing the second stage of hematopoiesis
before the bone marrow becomes host of the mature blood production
thereafter. The dysplastic features are possibly caused by the neoplastic
nature of the hematopoietic stem cells deriving from the yolk sac tumor
cells. Due to the fact that patients with yolk sac tumors are at higher risk
of developing an acute leukemia in the further course, hematologic neoplasms should be ruled out.
Conclusion: Fluid cytology showing dysplastic erythropoiesis can be
found in yolk sac tumors. The aim of this presentation is focused on the
unusual morphology of the pericardial fluid.
Disclosure: No conflict of interest disclosed.
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Progressive anti-Hu-positive paraneoplastic sensory-motor
neuropathy caused by primary mediastinal seminona
Műzes G.1, Sipos F.1, Gyergyay F.2, Kamondi A.3
Semmelweis University, 2nd Department of Medicine, Budapest, Hungary,
National Institute of Oncology, Budapest, Hungary, 3National Institute of
Clinical Neurosciences, Budapest, Hungary
1
2

Background: Paraneoplastic neurological syndromes (PNS) reflect rare
(< 1%) immune-mediated diseases of the peripheral/central nervous system. Symptoms generally predate diagnosis of neoplasms, and develop if
onconeuronal antibodies produced cross-react with neuronal self-antigens and initiate an immune-mediated neurologic deficit. Amongst the
several anti-neuronal antibodies anti-Hu is the frequent with a spectrum
of associated disorders. Since most types of PNS cause severe disabilities
early screening for tumors is crucial, and often challenging, as PNS usually
precede the cancer presentation by months or even years.
Methods and Results: Complains of the 23-year-old Caucasian male were
started in Summer of 2014 with numbness and tingle paresthesia of the
right hand. Later on he developed sensory ataxia along with sensory abnormalities of the left hand and both feet. He lost 15 kgs of weight. EMG/
ENG revealed demyelinating sensorimotor polyneuropathy of the upper
and lower limbs. Brain and cervical MRI indicated no abnormalities.
Routine laboratory workup demonstrated normal results, and negativity for tumor markers and ANA/ENA. In 2015, anti-Hu antibodies were
detected by IHC and immunoblots both in CSF and the serum. So, anti-Hu-positive PNS was diagnosed. Treatments with corticosteroids and
plasmapheresis were ineffective. Tumor screening revealed no malignancy, but FDG PET indicated a mass in the anterior mediastinum suggestive
for a persistent thymus. In August, 2015 via VATS complete thymectomy
was performed. Histology identified a thymic germinoma, consistent with
seminoma (primary mediastinal, PMS), since no distant metastases were
found, and tests for PLAP, HCG, NSE, and testicular US were negative.
After 3 cyles of BEP chemotherapy his neurological deficitis stabilized, but
remained significant. In July, 2016 PET indicated no tumor recurrence/
metastasis, but serum and CSF anti-Hu were still positive. In Fall, 2016 the
patient started to receive high dose IVIG (Biotest); to date 4 cyles. Following IVIG his neuropathy symptoms improved significantly.
Conclusion: PMS is a rare germinal tumor, usually affecting young men.
The association of a PMS with a PNS and anti-Hu antibodies was described in 2015. Anti-Hu antibodies are found infrequently in PMS. Our
case underscores the importance of searching for an uderlying malignancy in PNS with special focus on the mediastinum, and emphasizes the
complexity and difficulties of therapy.
Disclosure: No conflict of interest disclosed.
P814

Isolated meningeosis: primary tumor detection using single
cell analysis of L858R-mutated EGFR
Lüke F.1, Blazquez R.1, Farioglu Yamaci R.2, Lu X.2, Klein C.2, Pregler B.3,
Hannus S.4, Pukrop T.1
Universitätsklinikum Regensburg, Klinik für Innere Medizin III, Regensburg,
Germany, 2Universität Regensburg, Lehrstuhl für Experimentelle Medizin und
Therapieverfahren, Regensburg, Germany, 3Universitätsklinikum Regensburg,
Institut für Röntgendiagnostik, Regensburg, Germany, 4Intana Bioscience
GmbH, München, Germany
1

We present the case of a 71-year old patient with isolated metastasis of
the meningea of cancer of unknown primary (CUP). After isolating single cancer cells from cerebro-spinal fluid, a L858R EGFR mutation was
detected after tDNA amplification in two out of three cancer cells. This
led us to conclude that an intrathoracal mass, although FDG-PET negative, was the primary tumor. Previously, overexpression of L858R-EGFR
in a NSCLC cell line led to upregulation of CXCR4. Therefore we asked if
the EGFR mutation status correlates with increased CXCR4 gene expression in NSCLC primaries and investigated the gene expression of poten-
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tial physiological CXCR4 ligands in NSCLC primaries, as well as NSCLC
and breast cancer brain metastases by a bioinformatics approach. In this
context we tested the co-localization of the recently described danger associated extracellular ubiquitin (DAMP) to CXCR4. The results of these
efforts demonstrated no correlation of EGFR mutation and CXCR4, no
co-localization of extracellular ubiquitin and CXCR4 but a correlation of
CXCl12 with CXCR4, especially in brain metastasis. Interestingly, in the
brain the CXCL12 expression was found independently of microglia, suggesting a potential autocrine feedback loop to fuel tumor growth. Judging
from this case and the bioinformatics data we conclude, that CXCR4 inhibition might present a new strategy treat NSCLC. Further studies need to
be conducted to shed further light on the molecular background of these
findings and their clinical significance.
Disclosure: Florian Lüke: No conflict of interest disclosed.
Pukrop Tobias: Financing of Scientific Research: Lilly; Daiichi-Sankyo; Böhringer
Ingelheim; Pierre Fabre; Roche
P815

Liquid biopsy to diagnose EGFR T790M mutation in previously
radiated non-small-cell lung cancer brain metastases and
rapid response to osimertinib
Matzdorff A.1, Meier A.1, Lenze D.2, Hartmann J.3, Pielsticker C.3,
Gawliczek A.1
Asklepios Klinikum Uckermark, Medizinische Klinik II, Schwedt, Germany,
Charité, Medical University, Institute of Pathology, Berlin, Germany, 3Asklepios
Klinikum Uckermark, Institute of Radiology, Schwedt, Germany
1
2

Introduction: Patients with advanced non-small-cell lung cancer and
mutant epidermal growth factor receptor (EGFR) usually receive 1st line
treatment with EGFR tyrosine kinase inhibitors (TKIs). Unfortunately
despite high response rates tumors often progress after 9–12 months. The
T790 M mutation of the EGFR gene is the most common mechanism underlying this resistance. Osimertinib is a third-generation EGFR TKI with
robust clinical efficacy in patients with T790 M-mutated lung cancer.
Case presentation: Here we report the case of a 50 year old woman who
was diagnosed with advanced NSCLC in May 2015. The tumor had an
EGFR exon-19-mutation and the patient was given 1st line gefitinib. In
February 2016 CEA increased and staging revealed multiple at that time
still asymptomatic small brain metastases. She received whole brain radiation therapy (40 Gy) and after that gefitinib was continued. In May 2016
the patient developed new headaches and nausea and MRI showed leptomeningeal disease. Tumor cells could not be isolated from cerebrospinal
fluid. We started i.th. MTX and in parallel sent whole blood for mutation
analysis. When results came back and revealed an EGFR T790M mutation the patient was switched to osimertinib. Already after 1 month MRI
showed a mild reduction of meningeal enhancements. After 4 months
there was an almost complete response. At the time of this report the patient has received 11 months of osimertinib treatment, is in clinical remission, and plans her next vacation.
Conclusion: This is to our knowledge one of the first reports on using
plasma DNA testing (liquid biopsy) to diagnose a T790M EGFR-mutation in a patient with progressive NSCLC brain metastases after 1st line
gefitinib and whole brain radiation therapy. Osimertinib showed a rapid
clinical and radiological response. This is due to its activity in T790M mutant NSCLC. However, preclinical models also suggest that osimertinb has
a better ability to penetrate the blood brain barrier than other currently
available EGFR-TKIs and may improve brain exposure for treatment of
brain metastases.
Disclosure: No conflict of interest disclosed.
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Nivolumab in a patient with HIV and non-small cell lung
cancer
Hentrich M.1, Schipek-Voigt K.2, Jäger H.3, Schulz S.1, Schmid P.1, Stötzer O.2,
Bojko P.1
Rotkreuzklinikum München, III. Medizinische Abteilung, München, Germany,
MVZ für Hämatologie und Onkologie, München, Germany, 3MUC Research,
München, Germany
1
2

Introduction: Lung cancer is the leading cause of cancer death in HIV-infected persons. Checkpoint inhibitors have significantly improved outcomes in patients with metastatic non-small cell lung cancer (NSCLC).
However, there is no published data on their use in HIV-related NSCLC.
Methods: We report on a patient with HIV who received nivolumab for
relapsed squamous cell carcinoma of the lung.
Results: A 47-year-old man known to be HIV-positive for 21 years underwent a routine chest x-ray that showed a right-upper-lobe opacity. A
diagnostic workup revealed undifferentiated squamous cell carcinoma.
PD-L1 expression in tumor tissue was 3%. The patient’s stage was pT1bN2M0, according to a clinical stage IIIA. He had a 20 pack-year history
of smoking and was currently on antiretroviral therapy with dolutegravir
and ritonavir-boosted darunavir. His CD4 lymphocte count was 710/µl
and his HIV-RNA < 20 copies/ml. The patient received combined radioand chemotherapy with cisplatin/vinorelbine and a total dose of 50.4 Gy.
Treatment was complicated by a neutropenic sepsis and severe enteritis.
After completion of radiochemotherapy the lung primary and mediastinal
lymph nodes were surgically resected. The postoperative stage was ypT1a
N0 M0 R0. Ten months after surgery, mediastinal, hilar and supraclavicular lymph node metastases were diagnosed. Nivolumab at a dose of 3 mg/
kg was started in March 2016. At that time, the patient was asymptomatic,
his CD4 lymphocyte count was 370/µl and the HIV viral load <20 copies/
ml. Treatment was well tolerated without any side effects. However, the
CD4+ lymphocyte counts declined to 320/µl after 2 cycles and to 130/
µl after 4 cycles of nivolumab. HIV-RNA remained below the limits of
detection. After cycle four a CT-scan showed progressive disease. 3rd and
4th line therapy with docetaxel and gemcitabine proved unsuccessful and
the patient died of refractory NSCL in July 2016.
Conclusions: We conclude that HIV-infected patients may safely be
treated with nivolumab for NSCLC. Unexpected side effects were not
observed. However, given the unexpected decline of CD4+ T cells, close
monitoring of the immune status is strongly recommended.
Disclosure: Marcus Hentrich: No conflict of interest disclosed.
Peter Bojko: Other Financial Relationships: Kongressunterstützung
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Loss of ROS1 G2032R resistance mutation upon chemotherapy
treatment enables successful crizotinib rechallenge in a ROS1rearranged NSCLC patient
Michels S.1, Plenker D.2, Wagener S.2, Scheffler M.1, Nogova L.1, Abdulla D.1,
Riedel R.1, Bunck A.3, Merkelbach-Bruse S.2, Büttner R.2, Sos M.2, Wolf J.1,
Lung Cancer Group Cologne
Uniklinik Köln, Department I for Internal Medicine, Köln, Germany, 2Uniklinik
Köln, Institute of Pathology, Köln, Germany, 3Uniklinik Köln, Department for
Radiology, Köln, Germany
1

Introduction: Rearrangements of ROS1 can be identified in approximately 1% of NSCLC patients. The MET/ALK/ROS1 inhibitor crizotinib has
been approved for treatment of ROS1-rearranged NSCLC patients based
on the unprecedented efficacy results in this patient subgroup – 19.2
months of progression-free survival. However, acquired resistance inevitably develops, frequently caused by the substitution ROS1 p.G2032R in
exon 38. The development of molecular resistance is most notably driven
by the selection pressure of targeted substances resulting in a growth-advantage of resistant clones. Withdrawal of this pressure may reverse
this effect. Similarly, resenzitation to crizotinib after chemotherapy has
been reported in ALK-rearranged NSCLC. Here we report for the first
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time about the successful crizotinib rechallenge after chemotherapy in a
ROS1-rearrenged NSCLC patient with acquired resistance to crizotinib.
Patient and methods: The patient was treated according to local standards and tumour samples were collected prior to first and second crizotinib, and prior to chemotherapy treatment. Radiologic efficacy of treatment
was assessed using RECIST 1.1. Tumor tissue was genomically characterized by massively parallel sequencing (MPS), Sanger sequencing of ROS1
exons 34–41 and ROS1 FISH. Functional analyses of patient-derived, conditionally reprogrammed cancer cells were performed according to local
practice.
Results: A 62-year-old heavily pre-treated ROS1-rearranged NSCLC patient developed disease progression while on long-term crizotinib treatment. Molecular analysis of tumor cells confirmed the rearrangement and
revealed a G2032R substitution in ROS1. In the lack of alternative targeted
treatment options, six cycles of carboplatin and pemetrexed followed by
pemetrexed maintenance were administered for a total of nine months
approximately, resulting in a good clinical and radiologic response. Re-biopsy tissue at progression to chemotherapy showed wild-type sequences
in exon 38 of ROS1. Subsequently, crizotinib treatment was re-initiated
and resulted in a good confirmed partial response (–41.2%). Functional
analyses of the CRCs collected at crucial time points confirmed the clinical observation in means of changes in IC50 values.
Conclusions: TKI rechallenge after intermittent chemotherapy is feasible in the setting of acquired resistance to crizotinib. Re-biopsy at crucial
time points should guide therapy decisions and is essential in the era of
targeted treatments.
Disclosure: Sebastian Michels: Advisory Role: Pfizer, Novartis, Roche; Financing
of Scientific Research: Pfizer, Novartis, Roche; Expert Testimony: Pfizer, Novartis
Jürgen Wolf: Advisory Role: Pfizer, Novartis, Roche, MSD, Boehringer Ingelheim,
AstraZeneca, Bristol-Myers Squibb; Financing of Scientific Research: Pfizer,
Novartis, Roche, MSD, Boehringer Ingelheim, AstraZeneca, Bristol-Myers Squibb;
Expert Testimony: Pfizer, Novartis, Bristol-Myers Squibb
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A 33 year old pregnant women with an adenoneuroendocrine
carcinoma (MANEC) of the cervix uteri
Erdmann C.1, Zicholl S.1, Bröckling S.1, Karberg B.1, Rüther S.2, Görke K.3,
Berning B.4, Hesselmann S.5, Krech R.H.6, Keller R.1, Bisping G.1
Mathias-Spital Rheine, Medizinische Klinik I, Rheine, Germany, 2MathiasSpital Rheine, Klinik für Nuklearmedizin, Rheine, Germany, 3Mathias-Spital
Rheine, Frauenklinik, Rheine, Germany, 4Gemeinschaftspraxis für internistische
Onkologie und Hämatologie, Rheine, Germany, 5Zentrum für Strahlentherapie
Rheine - Osnabrück, Standort Rheine, Rheine, Germany, 6Pathocom Überregionaler Verbund für Pathologie, Zweigpraxis am Mathias-Spital Rheine,
Rheine, Germany
1

Introduction: MANECs are rare diseases. It is a heterogeneous entity
regarding histological subtype, location, clinical course and prognosis.
There is no proven standard therapeutic approach yet.
Case: A 33year old pregnant women (24th week of gestation) presented
with vaginal bleeding due to a mass of the cervix uteri. Obtained biopsy samples showed an adenocarcinoma. MRI indicated a localized tumor
without distant metastases. Bridging the time to relative fetal maturation
we administered 4 courses of Cisplatin given weekly, that was well tolerated. Gynecological reevaluation certified PR. In gestational week 32 simultaneous cesarean section and radical hysterectomy were carried out. A
healthy boy without any signs of chemotherapy related toxicity was born.
Histopathological reassessment now disclosed a complex lesion containing adenocarcinoma and neuroendocrine small and large cell carcinoma
components, positive for neuroendocrine markers with a Ki67-index of
95% suggesting a high proliferative activity and an aggressive biological
behavior. A postoperative PET-CT did not show any local or distant tumor signs. Therapy was completed with 4 courses Cisplatin/Etoposide
followed by percutaneous radiotherapy. 4 months after having achieved
CR asymptomatic relapse was diagnosed by PET-CT with cutaneous, pulmonary, pancreatic metastases. Two bouts Cisplatin/Paclitaxel/Everolimus obtained CR again but after 2 further courses we detected resurged
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tumor activity with pulmonary and cutaneous filiae. Most of the following
chemotherapy protocols (Topotecan/Everolimus, FOLFIRI/Bevacizumab, FOLFOX/Bevacizumab, Capecitabine/Temozolomide, Carboplatin/
Docetaxel, Epirubicin/Cyclophosphamide) showed moderate antitumor
activity, respectively. Notably, FOLFOX/Bevacizumab achieved SD over
a period of 24 weeks. Overall, chemotherapy was well tolerated. In case of
progression we attempted immunotherapy with PD1-inhibitor Nivolumab. 5 doses had been administered before the general status got worse and
we ended up tumor directed therapy. The patient died 33 months after
initial diagnosis and 25 months after diagnosis of metastatic disease.
Conclusion: To our knowledge this is the first specified case of a pregnant
women suffering from a cervical MANEC. We could improve PFS compared to the natural history by multimodal, differentiated therapy. The optimal approach to this rare entity remains unclear. Further investigations
and clinical trials are necessary for a better understanding.
Disclosure: No conflict of interest disclosed.
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Follicular Dendritic Cell Sarcoma after thyroidectomy and XRT
for thyroid cancer: a case report and review of the literature
Gawliczek A.1, Meier A.1, Döring P.2, Eggeling S.3, Pereszlenyi A.3,
Schilling V.4, Berthold U.5, Hartmann J.6, Pielsticker C.6, Matzdorff A.1
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Introduction: Follicular Dendritic Cell Sarcoma (FDCS) is a rare disorder of the lymph node and soft tissues and classified under histiocytic
and dendritic cell neoplasms by the WHO classification of tumours.1 It is
sometimes difficult to differentiate FDCS from other neoplastic processes,
such as Hodgkin lymphoma, non-Hodgkin’s lymphoma, soft tissue sarcomas, or nonneoplastic entities.2 Here we report the case of a patient with
FDCS eight years after treatment for undifferentiated thyroid cancer.
Case report: The patient is a 69 y/o female. In 2009 she was diagnosed
with undifferentiated thyroid cancer and underwent thyroidectomy. In
2013 she developed a local recurrence and received local radiotherapy to
the neck. In Aug. 2016 a surveillance CT detected a small lesion next to
the pre-irradiated area. Biopsy in December did not find thyroid cancer
but revealed a new histology: Follicular Dendritic Cell Sarcoma. The risk
of another surgery in this pre-operated and pre-irradiated region was
deemed too high and chemotherapy was recommended to reduce the
size of the tumor to enable secondary resection. From Jan. to Feb. 2017
the patient received 3 cycles of CHOP. After her 2nd cycle she presented
with the sensation of neck-swelling and intermittent inspiratory stridor.
A repeat-CT showed progressive disease. At the time of this abstract the
patient undergoes rescue surgery in a specialized center.
Conclusions: Follicular Dendritic Cell Sarcomas are extremely rare tumors and there is no standard of care. Surgery is usually chosen for localized disease. Recurrence rates are ~40% and not improved by adjuvant
radiation and/or chemotherapy. In advanced disease different chemotherapy regimens have been used (CHOP, peg-lip-doxorubicin, gemcitabine, docetaxel) with a median survival of 9 months.2 This case adds to
the number of patients who fail combination chemotherapy designed for
the treatment of non-Hodgkin’s lymphoma. If the patient still has residual
tumor after this surgery and when she becomes symptomatic again we will
offer palliative chemotherapy with gemcitabine. Gemcitabine is preferred
because the patient has not responded to anthracyclines and vinca-alkaloids in the CHOP regimen.
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Rare EBV-associated smooth muscle tumours in 2 HIV patients
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Auguste-Viktoria Klinikum, Department of General Surgery, Berlin, Germany
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Introduction: HIV-infection is associated with development of some
well-known tumours like NHL or Kaposi Sarcoma -but also with lessknown entities. We report two cases of a rare EBV-associated smooth
muscle tumour (EBV-SMT) in HIV-positive patients.
Method: Case report.
Results: Patient 1: A 29y man from Singapore, with a history of «full
blown AIDS» 6 month ago (PCP, pulmonary cryptococcosis, CMV pneumonitis, MSSA-pneumonia and cachexia), was admitted to our hospital
with cryptococcal relapse (meningitis) after stopping his antiretroviral
therapy (cART). His CD4 cell count was 10/µl. CT and PET-CT showed 6
new asymptomatic lesions in the liver and 2 lesions in the lung. A biopsy
of the liver revealed an EBV-SMT. He died 3 months later of another relapse of cryptococcal meningitis because of cART incompliance.
Patient 2: A 28y woman presented with diarrhoea and upper abdominal
pain. HIV was successfully treated since 10 months (CD4 increase from 0
to 200 /µl, viral load «undetectable» under cART) and a disseminated Kaposi Sarcoma was in complete remission after 7 cycles of liposomal doxorubicin. A single liver tumour increased in size during this time from 2 to
4 cm. It caused a liver capsule pain. R0 resection of the yellowish tumour
was performed and an EBV-SMT diagnosed.
Conclusion:
–– EBV-SMT are rare tumours (64 published cases in 20 years and 17 patients in a single centre in 10 years).
–– These entities occur in the setting of severe immune suppression, especially after transplantation (PTLD) or during untreated HIV-infection.
–– Treatment strategies are immune reconstitution, surgery and radiation. Chemotherapy is not effective.
References:
Purgina et al.: AIDS-related EBV-associated Smooth Muscle Tumors, Review of 64
cases. Pathology Research International 2011.
Issarachaikul et al.: EBV-SMTs in AIDS Patients. A largest Case Series. Int Med
2014.
Disclosure: No conflict of interest disclosed.
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Very good clinical response to brain metastases of metastatic
uveal melanoma under pembrolizumab therapy
Kutny D.1, Ditz D.2, Wiesinger I.1, Haferkamp S.1, Pukrop T.1
Uniklinikum Regensburg, Regensburg, Germany, 2Luzerner Kantonsspital,
Luzern, Switzerland
1

Disclosure: No conflict of interest disclosed.

Introduction: Uveal melanoma (UM) is the most common primary intraocular tumor and has a predominantly hematogenous metastatic dissemination, which can occur even years after diagnosis. The metastatic
UM has an unfavorable prognosis with a median overall survival of 4–15
months, and even more when diagnosed with brain metastases. Recent
therapy strategies for patients with metastasized UM with immunotherapeutics and kinase-inhibitors are under investigation in clinical trials with
promising preliminary data. But patients with brain metastases (BM) are
usually excluded from these trials. However, there are a significant number of patients suffering from brain metastases, so it is all the more urgent
to examine the effects of these innovative substances in this clinical situation as well.
Case presentation: The following case report presents a heavily pre-treated patient with a diffuse metastatic uveal melanoma, who showed a very
good response, even of the brain metastases, to the treatment with pembrolizumab.
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Conclusion: To our knowledge, this is the first published case of a very
good response to pembrolizumab treatment in brain metastases in a heavily pre-treated patient with a diffuse metastatic uveal melanoma.
Disclosure: No conflict of interest disclosed.
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A case report of a patient diagnosed with a NSCLC and an AML
– a difficult therapeutic situation
Gläser D., Lestin M., Jenzen D., Erichson A., Peters K., Krammer-Steiner B.
Klinikum Südstadt, Hämatologie/Onkologie/Palliativmedizin, Rostock, Germany

Introduction: The treatment of patients with more than one malignant
disorder is still a challenge. The therapeutic options of one disorder are
often limited by the existence of the second malignant disease.
Methods: Here, we present a case report of a patient with the diagnoses of
an AML and a NSCLC.
Results: In January 2016, a 60yr old male patient was admitted to our
clinic with a pneumonia and hemoptysis. The blood count showed a pronounced pancytopenia with a platelet count of 20 Gpt/L. Furthermore,
a puncture of a single tumor assisted by computer tomography was performed and revealed the diagnosis of a NSCLC. The further staging using a PET-CT showed a stage of III B with cT4, cN3, cM0. Due to the
unexplained pancytopenia, we performed a bone marrow biopsy, which
revealed the diagnosis of a MDS RAEB I after WHO criteria 2008. The
comorbidity of the MDS made a curative RCT of the NSCLC impossible. Therefore, a stereotactic radiation therapy of the lung tumor was performed. The continuing thrombocytopenia was treated with romiplostime
which led to a platelet count of 50 Gpt/L. In September 2016, a further
progress of the thrombocytopenia occurred. Therefore, a bone marrow
biopsy was taken again and revealed a secondary AML. A therapy with
azacitidine was initiated. Regarding the NSCLC the therapy at this time
was not escalated. Side effects of this therapy were sepsis and a mycosis
of the lung. In January 2017, the NSCLC showed a progress. At this time
point a therapy with the PD-1 inhibitor nivolumab was started which led
to stable disease of the NSCLC and the AML.
Conclusion: In difficult clinical situations such as the occurrence of multiple malignant disorders the modern immunmodulators can be a valuable option for the therapy. In the future, studies investigating meaningful
combinations of immunmodulators with chemotherapeutic drugs and/or
small molecules used for targeted therapy would be desirable and helpful.
Disclosure: No conflict of interest disclosed.
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Phase I/II study of FGF401 in adult patients (pts) with
hepatocellular carcinoma (HCC) or solid tumors and positive
FGFR4/KLB expression
Schuler M.1, Chan S.L.2, Yen C.3, Lin C.4, Choo S.P.5, Weiss K.6, Geier A.7,
Okusaka T.8, Lim H.Y.9, Macarulla T.10, Zhu A.X.11, Kakizume T.12, Gu Y.13,
Porta D.G.13, Myers A.P.13, Delord J.14
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Background: The fibroblast growth factor 19 (FGF19)-FGF receptor 4
(FGFR4)-Klotho β (KLB) signaling pathway regulates bile acid synthesis
and is a key driver in certain HCC subtypes. FGF401 is a highly selective FGFR4 inhibitor with antitumor activity in several HCC models. This
first-in-human study was designed to evaluate the safety, PK, PD, and preliminary antitumor activity of FGF401 in pts with advanced cancers and
FGFR4/KLB expression.
Methods: We are evaluating FGF401 in a Ph I/II, open-label study in
HCC/solid tumors pts with positive FGFR4/KLB expression (RT-qPCR prescreening). The safety of FGF401 was explored under fasted and
fed states. Dose escalation was guided by a Bayesian hierarchical model.
The primary objective was to determine the maximum tolerated doses
(MTDs) and recommended Ph II doses (RP2Ds). Pre- and on-treatment
specimens (blood, tumor) were collected for PK monitoring and evaluate
PD markers (7-α-hydroxy-4-cholesten-3–1, total bile acids, total cholesterol, FGF19). The Ph II will explore safety and efficacy.
Results: Data are presented from Ph I dose escalation part (n = 67; data
cutoff Nov 30, 2016). Median age was 61 y (range, 23–80; 81% male); 79%
of pts had HCC as primary tumor. Dose levels under fasted conditions
were 50mg once daily (QD), 80mg QD, 120mg QD, and 150mg QD; and
under fed conditions, 80mg QD and 120mg QD. Dose-limiting toxicities
were seen in 6 pts (1×50mg dose, 2×120mg, 3×150mg): ALT increased
(↑) in 2 pts, AST↑ in 4 pts, blood bilirubin↑ in 1 pt. The most common
(>15%) AE suspected to be related to FGF401 were diarrhea (70%; G1/2,
67%), AST↑ (46%), and ALT↑ (40%). G3/4 AEs (>5%) were AST↑ (16%)
and ALT↑ (12%). The RP2D was declared for the fasting cohort as 120mg
QD based on all data, including safety, PK, PD, and efficacy evaluations.
The RP2D for the fed cohort is under evaluation; MTDs have not been determined for either cohort. At the present data cutoff, the overall response
rate across doses in Ph I pts with HCC (n = 53) was 8%; stable disease was
seen in 53% of pts. Median time to progression was 4.1 months (one-sided
90% CI, 2.8NE). Objective responses were seen in both FGF19-positive
and -negative pts.
Conclusions: Preliminary data suggest FGF401 has a manageable safety
profile, consistent with FGFR4 pathway inhibition. Promising clinical activity was observed in pts with advanced HCC in dose escalation part of
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the study. Studies are ongoing to evaluate FGF401 as a single agent and in
combination.
Disclosure: Martin Schuler: Financing of Scientific Research: Grants from Novartis Pharma.; Other Financial Relationships: Personal fees from AstraZeneca,
Boehringer Ingelheim, BMS, Celgene, Lilly, Novartis, Roche, MSD, Alexion.
JeanPierre Delord: No conflict of interest disclosed.
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Treatment sequences in patients with advanced or metastatic
pancreatic cancer in German outpatient cancer centers – data
from the TPK clinical cohort study
Hegewisch-Becker S.1, Aldaoud A.2, Lerchenmüller C.3, Scheiner-Sparna R.4,
Jänicke M.4, Hamm D.4, Marschner N.5, TPK Registry Group
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IDO1 expression as biomarker in erlotinib-treated patients
with advanced pancreatic cancer: translational results from
the AIO-PK0104 phase III trial
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Background: Indoleamine 2,3-dioxygenase 1 (IDO1) is a key enzyme
that catalyzes the first and rate-limiting step in the catabolic conversion
of tryptophan to kynurenine. Depletion of tryptophan and accumulation
of kynurenine inhibits effector T cell function and favors a regulatory T
cell phenotype. With the advent of clinically available IDO1 inhibitors,
IDO1 may be a therapeutic target that has not been extensively studied in
pancreatic ductal adenocarcinoma (PDAC) to date.
Methods: Using western blotting and subcutaneous xenografts of PDAC
cell lines as controls, we established a reliable immunohistochemical
detection of IDO1 expression on FFPE tissue. IDO1 expression and the
extend of peritumoral infiltration of CD8+ T cells as well as FoxP3+ regulatory T cells were assessed on a TMA of 66 tumor samples from erlotinib-treated advanced PDAC patients (pts) participating in the AIOPK0104 phase III trial.
Results: IDO1 expression was detected in a minority of tumors (10.6%)
and correlated significantly with an inferior overall survival [OS] (3.2 vs
7.7 months, p = 0.010, HR 2.753, 95%CI 1.229–6.165), but not with time to
treatment failure of the 1st-line chemotherapy [TTF1] (1.7 vs 3.1 months,
p = 0.135). A high CD8+ infiltrate was detected in 21.2% of PDAC tumors and correlated significantly with an improved OS (9.7 vs 6.4 months,
p = 0.026, HR 0.495, 95%CI 0.264–0.929) and TTF1 (6.9 vs 2.5 months,
p = 0.010, HR 0.449, 95%CI 0.240–0.838); No correlation between IDO1
expression, CD8+ T effector cell infiltrate or FoxP3+ regulatory T cell
infiltrate was observed. Within multivariate Cox regression analysis (adjusting for tumor grade, age and Karnofsky performance status [KPS])
IDO1 expression (p = 0.049), extend of FoxP3+ infiltrate (p = 0.001), high
CD8+ infiltrate (p = 0.005) and KPS (p = 0.018) were independent prognostic factors for OS.
Conclusion: Tumoral IDO1 expression is an independent negative prognostic factor in erlotinib-treated PDAC pts. Further research in erlotinib-naïve PDAC pts is warranted to determine if IDO1 is a predictive or
prognostic biomarker in PDAC. Similarly to checkpoint inhibitors in other solid malignancies, IDO1 inhibition might be a promising treatment
strategy for the subgroup of PDAC pts with IDO1 expressing tumors.

Introduction: Median survival after diagnosis of advanced or metastatic
pancreatic cancer is less than one year. New treatment regimens such as
FOLFIRINOX and the availability of new drugs, by example nab-paclitaxel and nal-irinotecan have improved outcome in clinical trials. Besides
many other aspects the Tumour Registry Pancreatic Cancer (TPK) investigates the treatment sequences which are applied in routine practice.
Methods: TPK is a prospective, multicentre, cohort study of pts with mPC
receiving systemic palliative treatment. Starting in February 2014, 104
study sites in Germany registered pts at the start of their 1st-line treatment
who are followed until death, withdrawal of consent, loss to follow-up or
end of the 2-year observation period. A broad set of data regarding pts
sociodemographic and tumor characteristics, previous and ongoing systemic treatments as well as outcome data are recorded. In addition, quality
of life (EORTC QLQ-C30/PAN26) is collected every 2 months. Here, data
on sequential treatments most commonly applied in routine practice are
reported.
Results: 819 pts had been recruited until June 2016. At start of palliative
treatment pts median age was 70 years (yrs), 57% of pts were male. Most
commonly used palliative 1st-line treatments were nab-paclitaxel in combination with gemcitabine (NAB+GEM, 41%), gemcitabine monotherapy
(GEM, 24%) and FOLFIRINOX (23%). Pts characteristics differ markedly
between the regimens.
In total, 39% of pts died before 2nd line therapy could be started. So far a
2nd and 3rd line therapy has been documented for 39% and 13% of the pts,
resepectively.
Until 2016 the regimens FOLFOX/OFF accounted for 27%, NAB+GEM
for 25% and GEM for 12% of all 2nd line treatments. FOLFIRINOX was
applied to 9% of pts. The most frequently used sequences until 2016 were
NAB+GEM followed by FOLFOX/OFF (19%), FOLFIRINOX followed
by NAB+GEM (18%) and FOLFIRINOX followed by GEM (7%). Median overall survival was 8.8 months (95%-CI 8.0–9.6) from start of 1st-line
for all pts. For those pts reaching 2nd line treatment median OS was 12.2
months (95%-CI 10.9–13.5).
Results of a pre-planned data update in July 2017, including data related to
nal-irinotecan will be presented.
Conclusion: The real world data from the population-based TPK cohort
study provide important information related to treatment sequences and
their outcome, reflecting changes over time with the approval of new substances.
Disclosure: Susanna Hegewisch-Becker: No conflict of interest disclosed.
Norbert Marschner: Advisory Role: Shire; Financing of Scientific Research: Shire;
Other Financial Relationships: Celgene
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MYChigh pancreatic cancer is characterized by a
hyperSUMOylation phenotype that represents a therapeutic
target
Siegers G.1, Wirth M.2, Schick M.1, Steiger K.3, Reichert M.2, Weichert W.3,
Rad R.2, Peschel C.1, Schneider G.2, Keller U.1
Klinikum rechts der Isar der Technischen Universität München, III. Medizinische
Klinik und Poliklinik, München, Germany, 2Klinikum rechts der Isar der
Technischen Universität München, Klinik und Poliklinik für Innere Medizin
II, München, Germany, 3Klinikum rechts der Isar der Technischen Universität
München, Institut für Pathologie, München, Germany
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Pancreatic ductal adenocarcinoma (PDAC) is an aggressive human cancer that remains a clinically relevant problem and develops resistance to
all known therapies. Pubished data indicate that a pancreatic carcinoma
subtype (squamous/ quasimesenchymal subtype) is characterized by
hyperactivation of the MYC network and the poorest prognosis of all
pancreatic carcinomas. This subtype might be characterized by specific
therapeutic vulnerabilities, e.g. towards proteasome inhibition. We have
previously shown a strong activation of SUMO pathway regulators, which
partly represent direct MYC target genes, and of protein SUMOylation
in MYC-driven lymphoma. In order to investigate a connection between
MYC and the SUMOylation machinery in PDAC, we analyzed the expression levels of MYC, SUMO1 and SUMO2/3 in different human pancreatic carcinoma cell lines by qPCR and on protein level. We identified
a significant link between MYC expression and the global SUMOylation
state. Specifically, high MYC expression correlated with a global hyperSUMOylation state. Thus, our preliminary work shows that PDAC with a hyperactive MYC network are characterized by a highly active SUMOylation
machinery. The impact of MYC activation on the SUMOylation state was
further investigated in MYClow pancreatic cancer cell lines (MIA-PaCa2
and IMIM-PC1) by a 4-hydroxytamoxifen-activatable Myc-ER. To this
end, we retrovirally infected the cell lines with moderate SUMOylation
with virus that encodes for Myc-ER. Activation of the conditional Myc-ER
system and consequently MYC activation leads to an increased expression
of genes that are involved in the SUMOylation machinery (SAE1, SAE2,
UBE2I). Whole transcriptome profiling by RNA sequencing provided
more information about the SUMOylation transcriptomes dependent on
the MYC state. On the genomic level, evaluation of published data indicated frequent amplifications of the UBC9 locus, encoding the sole E2 SUMO
ligase UBC9 (UBE2I). These UBC9 amplifications were mutually exclusive
with MYC amplifications. Finally, we tested available SUMOylation inhibitors in PDAC cell lines. In summary, our studies identify the SUMO pathway connected to MYC activation. HyperSUMOylation may represent a
promising novel target for therapy of advanced pancreatic cancer, possibly
within a synthetic lethality approach.
Disclosure: No conflict of interest disclosed.
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Highly sensitive duplex and multiplex K-/NRAS ddPCR assays
for the detection of circulating tumour DNA
Hussung S.1, Michalczyk S.1, Köhler K.1, Fritsch K.1, Philipp U.1, Hipp J.2,
Wittel U.2, von Bubnoff N.1, Follo M.1, Fritsch R.1
Universitätsklinik Freiburg, Klinik für Innere Medizin I, Hämatologie, Onkologie
und Stammzelltransplantation, Freiburg, Germany, 2Universitätsklinik Freiburg,
Abteilung für Allgemein- und Viszeralchirurgie, Freiburg, Germany
1

The Analysis of circulating tumour DNA (ctDNA) from patient plasma
holds great potential as diagnostic, prognostic and predictive biomarker to
improve and better guide systemic therapy of cancer patients. Activating
mutations within the KRAS and NRAS oncogenes very frequently occur
in multiple difficult-to-treat tumour entities and their detection has broad
therapeutic implications. Digital droplet PCR (ddPCR) is a robust and
powerful tool to detect low-abundance mutations in patient plasma. However, ddPCR assays are mutation-specific, which limits their applicability
for tumours with unknown or evolving RAS status. We therefore set out
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to design, optimize and clinically validate duplex and multiplex ddPCR
assays compatible with the commonly used Bio-Rad QX100® system to
cover 14 common KRAS and NRAS mutations. Using locked-nucleic-acids (LNA) probes (IDT) we developed highly sensitive mutation-specific
ddPCR assays for the most commonly occurring 11 KRAS and 3 NRAS
mutations (duplex assays: mutation and wild type probe). Each assay was
optimized individually for annealing temperature, cycling parameters and
probe concentration for the Bio-Rad QX100 system. Limit of detection
(LOD) and limit of blank (LOB) were determined using recombinant
DNA (gBlocks®, IDT), human genomic WT DNA (Roche®) and plasma samples from healthy donors. Multiplex assay (2–5 mutations) were
established in various combinations, meticulously monitoring sensitivity and specificity. For clinical validation, plasma samples were collected
from pancreatic cancer (PDAC) patients undergoing treatment at our
institution. Assay performance was compared to commercially available
assays (Bio-Rad®).Sensitivity of assays ranged from 1:586 to 1:9041 mutant/WT copies for duplex and from 1:534 to 1:2831 for multiplex assays
with comparably low LOB. Mutations-specific assays developed in our
laboratory generally showed superior sensitivity to commercially available assays (Bio-Rad®). Our multiplex detected mutant KRAS in plasma
samples from pancreatic cancer patients with similar sensitivity and specificity as mutation-specific duplex assays and yielded virtually identical
allele frequencies (r = 0.9942 for 3-plex assay and r = 0.9923 for 5-plex
assays, n = 34). In summary, we here describe the design, optimization
and clinical validation of highly sensitive duplex and multiplex ddPCR
assays for the robust and inexpensive detection of K-/NRAS mutations in
patient plasma with broad clinical application.
Disclosure: No conflict of interest disclosed.
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Isolated pulmonary metastases in pancreatic cancer:
preliminary results from the retrospective multi-center
AIO-YMO-PAK-0515 study
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Purpose: Liver metastasis represents the first site of dissemination in
>80% of metastatic pancreatic ductal adenocarcinoma (PDAC) patients.
Pulmonary metastasis (M1Pul) as first site of dissemination in PDAC is a
rare event and might define a distinct biologically subgroup. Outcome of
M1Pul patients has been reported to be favorable in a limited number of
single-center case series.
Methods: The AIO-YMO-PAK-0515 study is a retrospective multi-center
study investigating clinical as well as molecular characteristics of M1Pul
PDAC patients in Germany. At time of database lock in April 2017 104
M1Pul PDAC patients in 6 of 7 participating centers had been clinically
characterized.
Results: Of 104 M1Pul patients who met the inclusion criteria, isolated
pulmonary metastases represented first site of recurrence after surgery
in curative intent in 58 patients (56%) and progressive disease of locally
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advanced PDAC in 11 patients (11%); 35 patients (34%) presented with
isolated metastatic lung disease at time of initial diagnosis. Median overall
survival (OS) among all patients after diagnosis of pulmonary metastases
was estimated with 20.5 months (95% CI 16.3–24.7). Unilateral location
of pulmonary metastases (35% of all M1Pul patients) and metachronous
pulmonary dissemination (66%) were shown to be favorable predictors of
outcome (28.7 vs 19.0 months, p = 0.004 for uni- vs bilateral pulmonary
metastases; 19.4 vs 22.6 months, p = 0.034 for synchronous vs metachronous pulmonary dissemination), while outcome was not affected by size
of pulmonary metastases at time of initial diagnosis of metastatic disease
(24.6 vs 18.4 months for patients with pulmonary metastases smaller vs.
larger than 5 mm, p = 0.298). On univariate analysis, an improvement of
median OS was observed in the 23 patients (22%) who underwent resection of pulmonary metastases (32.5 vs 19.3 months, p = 0.044).
Conclusions: To the best of our knowledge, this is the first multi-center
study reporting clinical characteristics of M1Pul PDAC patients. The
translational part of AIO-YMO-PAK-0515 – which is currently in progress - might help to define the underlying molecular mechanisms of isolated pulmonary dissemination.
Disclosure: No conflict of interest disclosed.
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Pancreatic cancer 3D organoids: a co-clinical platform for
translational research and ex vivo drug testing
Hussung S.1, Köhler K.1, Köhne N.1, Michalczyk S.1, Mastroianni J.1,
Fritsch K.1, Zeiser R.1, Boerries M.2, Wittel U.3, Fritsch R.1
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Germany, 3Klinik für Allgemein- und Viszeralchirurgie, Freiburg, Germany
1

High metastatic potential and early systemic dissemination are hallmarks
of pancreatic ductal adenocarcinoma (PDAC). At the time of diagnosis,
the vast majority of patients even with early stage tumors carry a significant burden of micro-metastatic disease. Systemic chemotherapy improves survival across all stages, indicating that more effectively targeting (micro-)metastatic disease holds the potential to cure more patients.
However, given the striking heterogeneity of disease course and drug
responses between PDAC patients, tools to predict individual tumour biology and drug sensitivity are urgently required to personalize treatment,
limit toxicity and boost survival.
Within this project, we generate and exploit a unique and continuously
growing collection of primary human 3D organoid cultures derived from
patients undergoing resection or surgical biopsy for pancreatic adenocarcinoma. Organoid cultures derived from pancreatic cancers preserve genotype and phenotype of individual tumors, allow extensive molecular profiling and ex vivo functional characterization, including high-throughput
drug screening. In an integrated effort, we comprehensively analyze the
molecular composition of these tumors, study their proliferative, invasive
and metastatic capacity ex vivo and in vivo, perform co-clinical drug sensitivity assays with clinically approved and investigational agents, and correlate functional and molecular results in order to develop classifiers and
biomarkers of metastatic capacity and drug response. Mechanistic studies
aim to identify drivers and modulators of metastasis and drug response
and importantly, findings will be integrated with corresponding clinical
data from our patient cohort and validated on published patient cohorts.

along cancer patients, but also associated with an extremely poor prognosis and relative 5-year survival rate lower than 5%. The medical treatment
of pancreatic cancer is challenging for the patient and usually results in
several side effects, impairing the patient’s functionality and quality of life.
Supportive forms of therapy as physical activity and exercise are promising approaches to counteract and compensate these impairments. However, the role of exercise in pancreatic cancer patients is still inconclusive,
especially in advanced stages of cancer. This case report examined the feasibility and effects of an intense exercise program on a pancreatic cancer
patient during medical treatment.
Methods: The patient was a 47-year old male with a diagnosed stage IV
pancreatic cancer. On April 2014, he received a palliative chemotherapy
(FOLFIRINOX) for two month, followed by a neoadjuvant chemotherapy
(also FOLFIRINOX) for another three month. In October 2014, the tumor
was resected in a surgery and the patient received an adjuvant chemotherapy (Gemcitabin) for two more month. Started in May 2014, the patient
performed an intense exercise program during the medical treatment, including a combination of endurance and strength exercise. Data regarding
fatigue, physical activity behavior, quality of life, depression and anxiety
were measured at baseline, four and eight months after the exercise program started, using the questionnaires MFI, GPAQ, EORTC QLQ-C30 and
HADS.
Results: Despite consecutive chemotherapy, the patient was able to perform the intense exercise program twice a week. He showed improved
endurance and strength performance, especially in the lower and upper
limbs. Moreover, the patient was able to maintain or even improve his
baseline values regarding fatigue, anxiety and depression and quality of
life during the medical treatment. The patient showed a slight decline in
overall physical activity.
Conclusion: The results of this case report suggest the feasibility and beneficial impacts of an intense exercise program during medical treatment
in a stage IV pancreatic cancer patient. Further research has to verify these
conclusions in a greater sample and should target the dose-specific impacts of exercise.
Disclosure: No conflict of interest disclosed.
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access study of everolimus in patients with advanced
neuroendocrine tumors
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Introduction: Pancreatic cancer is a major burden along oncological maladies, since it is not only one of the most common causes of mortality

Introduction: This was an open-label, multi-center extension study. Patients (pts), aged ≥18 years, with NETs of gastrointestinal (GI NET) or
lung origin (L NET) who completed the CRAD001K24133 study without
progress during therapy with everolimus (EVE) and without intolerable
toxicity, were enrolled. Primary objective was evaluation of long-term
safety. Key secondary objectives were evaluation of best overall response
(OR), progression free survival (PFS) and disease related symptoms and
changes in health related quality of life (HRQoL), respectively.
Methods: EVE at a dose of 10 mg/day (two 5 mg tablets, every 28 days)
was provided until documented tumor progression, unacceptable toxicity,
death, any other reason, or until study end, whichever occurred first.
Results: 15 pts (L NET, n = 4 and GI NET, n = 11) at 11 sites in Germany received at least one dose of EVE during the extension period. Age of
the pts was similar in both groups (median 65.0 years [range 48–80]). 11
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Intense exercise in advanced pancreatic cancer? A case report
Niels T.1, Schneider L.2, Baumann F.1
Uniklinik Köln, AG Onkologische Bewegungsmedizin, Köln, Germany,
Deutsche Sporthochschule Köln, Köln, Germany
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pts ended treatment with EVE due to disease progression: Two because
of study termination, one patient due to administrative problems, and
one patient due to an adverse event. Median PFS was 497 days [95% CI,
10–1074], 159 days (L NET) and 655 days (GI NET). Disease stabilization
was the best OR in majority of both groups (GI NET: 63.6% (n = 7), L
NET: 50.0% (n = 2)). Partial response was reported in one GI NET patient. Quality of life was largely maintained in the GI NET pts until end
of treatment. One patient in the GI NET group died. Median duration of
drug exposure was 181 days (L NET) and 644 days (GI NET). Median average daily dose was 9.7 mg (L NET) and 6.1 mg (GI NET). A total of 5 pts
(1 L NET and 4 GI NET) experienced 18 serious adverse events (SAEs),
most frequently GI disorders (namely abdominal hernia, abdominal pain,
constipation, and inguinal hernia) occurring in the GI NET group only.
The patient in the lung NET group experienced several anemia events,
one cardiac failure event and one event of pleural effusion. Most frequent
AEs (≥ 30% incidence, i.e. affecting at least 5 pts) of the total population
group were nasopharyngitis (7 pts, 46.7%), abdominal pain (5 pts, 33.3%),
flatulence (5 pts, 33.3%), anaemia (5 pts, 33.3%), and hypertension (5 pts,
33.3%)
Conclusion: The safety profile in this study is in line with that expected from earlier studies with EVE. Many of the events reported could be
attributed to either the underlying disease or to concurrent medical conditions.
Disclosure: Yvonne Dörffel: Expert Testimony: Novartis
Harald Lahner: Advisory Role: Novartis, Ipsen, Pfizer; Financing of Scientific Research: Novartis, Ipsen, Pfizer; Expert Testimony: Novartis, Ipsen; Other Financial
Relationships: Novartis, Ipsen, Pfizer (Reisekosten)
P832

Evaluation of meaningful change in bowel move frequency for
patients with carcinoid syndrome
Pavel M.E.1, Gable J.2, Kulke M.H.3, Bergsland E.4, Anthony L.B.5,
Caplin M.E.6, Oberg K.E.7, Banks P.8, Yang Q.M.8, Lapuerta P.8, Hudgens S.2
Universitätsklinikum Erlangen, Erlangen, Germany, 2Clinical Outcomes
Solutions, Tucson, United States, 3Dana-Farber Cancer Institute, Boston, United
States, 4UCSF Helen Diller Family Comprehensive Cancer Center, San Francisco,
United States, 5University of Kentucky, Lexington, United States, 6Royal Free
Hospital, London, United Kingdom, 7Uppsala University Hospital, Uppsala,
Sweden, 8Lexicon Pharmaceuticals Inc., The Woodlands, United States
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Introduction: Telotristat ethyl is a tryptophan hydroxylase inhibitor in
development for the treatment of carcinoid syndrome (CS) in patients
who receive somatostatin analog (SSA) therapy. In TELESTAR, a pivotal Phase 3 study, telotristat ethyl significantly reduced bowel movement
(BM) frequency compared to placebo. The objective of this study was to
psychometrically assess meaningful change in BM frequency using data
collected within the TELESTAR study.
Methods: An anchor-based approach consisted of mapping change from
baseline in BM frequency to other patient reported assessments of change.
These included the European Organization for Research and Treatment
of Cancer Quality of Life Questionnaire-Core Questionnaire (EORTC
QLQ-C30) Diarrhea Symptom responders, the EORTC GI.NET21 GI
Symptom responders, and patient reported adequate relief at Week 12 (responders had a ≥10-point decrease in scores from Day 1 to Week 12). Parameters included within group mean change from baseline to Week 12,
t-tests of the change (Wilcoxon Rank Sum for adequate relief), effect size
(ES: calculated as the difference between mean on-treatment and baseline
BM frequency, divided by the standard deviation of the baseline), and related confidence intervals.
Results: There were 135 patients with CS, with a mean age of 63.6 years
and mean baseline BM frequency of 5.7 BM/day. Anchor-based analyses
indicated significant differences in BM frequency between adequate relief
groups at Week 12 (ES: –1.58 vs. –0.79; p = 0.014), responders and non-responders on the EORTC QLQ-C30 Diarrhea Symptoms domain (ES: -1.24
vs. –0.59; p < 0.0001), and responders and non-responders on the EORTC
GI.NET21 GI Symptoms Domain (ES: –1.49 vs. –0.75; p = 0.0053). These
corresponded to BM frequency reductions of 1.7–1.9 BM/day, or ≥30%.
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Conclusions: Results of this study indicated that patients with CS experienced clinically meaningful reductions in BM frequency of ≥30% over
the course of 12 weeks.
Disclosure: Marianne Pavel: Advisory Role: Advisory board: IPSEN, Novarits,
Pfizer, Lexicon; Financing of Scientific Research: Advisory role: IPSEN, Novarits,
Pfizer, Lexicon; Expert Testimony: IPSEN, Novarits
Stacie Hudgens: Advisory Role: Multiple pharmaceutical companies as outcomes
consultant; Expert Testimony: Multiple pharmaceutical companies as outcomes
consultant
P833

Combined lanreotide autogel and temozolomide in
progressive neuroendocrine tumours: an interim safety
analysis of the SONNET study
Hörsch D.1, Raderer M.2, Lahner H.3, Rinke A.4, Denecke T.5, Koch A.5,
Raspel A.6, Naschold B.6, Houchard A.6, Pavel M.7
Zentralklinik Bad Berka, Bad Berka, Germany, 2AKH Wien, Wien, Austria,
University Hospital Essen, Essen, Germany, 4University Hospital Marburg,
Marburg, Germany, 5Charité University Medicine Berlin, Berlin, Germany,
6
IPSEN Pharma GmbH, Ettlingen, Germany, 7FAU Erlangen-Nürnberg, Erlangen,
Germany
1
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Introduction: Lanreotide autogel (LAN) 120 mg/4 weeks improves progression-free survival (PFS) vs. placebo in advanced, non-functioning
GEP-NETs and is an established therapy in NETs. However, treatment
options beyond somatostatin analogs are limited. Temozolomide (TMZ)
has shown efficacy in NETs as monotherapy or in combination with other
drugs. The aim of SONNET (lanreotide [Somatuline®] in NET with temozolomide (TMZ) is to evaluate the efficacy and safety of LAN 120 mg
combined with TMZ in patients with progressive GEP-NETs.
Methods: This is a phase 2, open-label, prospective, multicentre, non-comparative pilot study (NCT02231762). It includes patients with progressive
locally advanced or metastatic G1/G2 functioning or non-functioning
GEP-NET or NET of unknown primary. SONNET consists of a screening
(4 weeks), combination (6 months), and maintenance phase (6 months).
During the combination phase patients receive LAN 120 mg/4 weeks plus
TMZ at 150 mg/m2/day for 5 days in month 1, increasing to 200 mg/m2/
day in months 2–6. At the end of the combination phase patients with
non-functioning tumors showing clinical benefit, assessed by disease control rate (CR + PR + SD) as the primary endpoint are randomized to either
LAN (maintenance therapy) or observation while patients with functioning tumors continue on LAN. Secondary endpoints include DCR at the
end of the maintenance phase; time to progression/death or to response,
and safety.
Results: A total of 56 patients were screened, from whom 49 patients
entered the combination phase. At a pre-planned interim analysis (data
cut-off: March 9, 2016) 27 patients completed the combination phase, 7
were active, and 15 discontinued treatment. 24 patients have entered the
maintenance phase (5 completed, 15 active, 4 discontinued). 46/49 patients (89.8%) experienced any treatment emergent adverse events (TEAEs) during the combination phase (serious TEAEs: 24.5%), resulting in
discontinuation of therapy in 7 patients (14.3%). 88.4% of the TEAEs were
grade 1 or 2. During the combined treatment with LAN and TMZ TEAEs
were mainly gastrointestinal (nausea: 38.8%, diarrhoea 34.7%, vomiting
28.6%, abdominal pain: 24.5%), headaches (24.5%), fatigue (22.4%) or
haematological (thrombocytopenia: 20.4%, lymphopenia: 12.2%). There
was no treatment-related death.
Conclusions: In the SONNET trial, recruitment is complete. At an interim analysis the combined LAN and TMZ treatment was not associated
with apparent new safety signals.
Disclosure: Dieter Hörsch: Financing of Scientific Research: Lexicon, Novartis,
Ipsen, Pfizer; Expert Testimony: Novartis
Marianne Pavel: Financing of Scientific Research: Ipsen, Novartis, Pfizer, Lexicon;
Expert Testimony: Novartis, Ipsen
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Adoptive transfer of CMV– and EBV-specific peptidestimulated T cells after allogeneic stem cell transplantation:
first results of a phase I/IIa clinical trial [AIT-MULTIVIR-01]
Gary R.1, Aigner M.1, Moosmann A.2, Moi S.1, Schaffer S.1, Balzer H.1,
Maas S.3, Strobel J.4, Zimmermann R.4, Zingsem J.4, Kremer A.1,
Meintker L.1, Mackensen A.1, Gerbitz A.5
Universitätsklinikum Erlangen, Medizinische Klinik 5, Erlangen, Germany,
Helmholtz-Zentrum München, DZIF Research Group Host Control of Viral
Latency and Reactivation, München, Germany, 3Universitätsklinikum Erlangen,
Center for Clinical Studies (CCS), Erlangen, Germany, 4Universitätsklinikum
Erlangen, Transfusionsmedizinische und Hämostaseologische Abteilung,
Erlangen, Germany, 5Charité Universitätsmedizin Berlin, Medizinische Klinik
mit Schwerpunkt Hämatologie, Onkologie und Tumorimmunologie, Berlin,
Germany
1
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Background: Reactivation of CMV and EBV negatively impacts on outcome after allogeneic stem cell transplantation (aSCT). Specific antiviral
therapy is only available for CMV. With the exception of ganciclovir all
drugs are being used off-label. 40–50% of patients reactivate CMV following aSCT. For the 20–30% of patients reactivating EBV, only rituximab
is available to control EBV. Rituximab leads to long term B-cell depletion
requiring frequent administration of immunoglobulins. To cover the unmet medical need of CMV and EBV control after aSCT, we investigate a
somatic cell therapy approach by means of CMV- and EBV-specific peptide-stimulated T cells. We have set up a prospective randomized controlled phase I/IIa multi-center clinical trial to evaluate the preventive
and preemptive adoptive transfer of this ATMP in patients after aSCT
(EudraCT number 2012–004240–30). The multi-center trial is currently
recruiting.
For manufacturing of the cell product two peptide pools (CMV and EBV)
each covering 17 well-defined HLA class I and class II epitopes for stimulation of donor derived PBMC are used. PBMC collected by leukapheresis
of mobilized or non-mobilized donors can be used as starting material. To
avoid a second leukapheresis of the donor, CMV- and EBV-specific T cells
are preferentially expanded from a small fraction of the stem cell graft.
A strong expansion of virus-specific T cells could be observed in the cell
products as determined by HLA class I multimer analysis. Reconstitution
and cell counts of leukocytes after aSCT are monitored for both treatment
and control group.
Study design: After recruitment patients are randomized in intervention
or control group. Patients of the intervention group receive three applications of virus specific T cells (5 × 10e4/kg bodyweight) starting the first
adoptive transfer 30 days after allogeneic stem cell transplantation. Cells
are transferred as preventive, preemptive, or also as therapeutic treatment.
Patients are monitored for occurrence of GvHD, for viral load, as well as
for immune reconstitution, especially of virus-specific T cells.
So far, 14 patients have been randomized. The reconstitution of virus-specific T cells of treated patients looks encouraging after transfer. The immunomonitoring of nine included patients is completed. Our first observations show promising results regarding feasibility and efficacy of our
approach under clinical trial conditions.

P835

Definition and characterization of a peptide warehouse
for the iVAC-L-CLL01 study (NCT02802943), a patientindividualized peptide vaccination after first line therapy of
CLL
Nelde A.1,2, Bilich T.1,2, Kowalewski D.J.2, Müller M.1, Kanz L.1,
Rammensee H.-G.2,3, Stevanovic S.2,3, Salih H.R.1,4, Walz J.S.1,2
University Hospital Tübingen, Department of Hematology and Oncology,
Tübingen, Germany, 2Interfaculty Institute for Cell Biology, Department of
Immunology, University of Tübingen, Tübingen, Germany, 3German Cancer
Consortium (DKTK), DKFZ Partner Site Tübingen, Tübingen, Germany, 4Clinical
Collaboration Unit Translational Immunology, German Cancer Consortium
(DKTK) and German Cancer Research Center (DKFZ), Partner Site Tübingen,
Heidelberg, Germany
1

Treatment of chronic lymphocytic leukemia (CLL) has substantially advanced over the last decade, with chemoimmunotherapy as standard of
care achieving overall response rates up to 90%. However, besides allogeneic stem cell transplantation, so far no curative treatment is available.
This is mostly due to the persistence of residual CLL cells after therapy
(minimal residual disease, MRD), which cause disease relapse. Thus, novel strategies such as peptide-based immunotherapy aiming to eliminate
MRD are needed to achieve lasting disease remission or even cure. With
this aim, we implemented a first-in-man multi-centric clinical phase II
study (iVAC-L-CLL01, NCT02802943), in which patient-individualized
peptide vaccination with or without lenalidomide as systemic immune
modulator is applied after first-line therapy of CLL. The peptide vaccine
cocktail consists of 10 tumor-associated peptides selected according to the
HLA ligandome of the individual patients from a pre-manufactured «peptide warehouse». The latter was designed based on antecedent mass spectrometric HLA ligandome analysis of CLL cells from 30 patients (Kowalewski et al. PNAS 2014). It contains CLL-associated antigens that have
been found to be frequently and exclusively presented on CLL cells compared to a normal tissue database and includes 35 HLA class I and 5 class
II peptides. The HLA class I peptides are restricted to the 7 most common
HLA class I allotypes (A*01, A*02, A*03, A*24, B*07, B*08, B*44).
Prior to clinical application, the immunogenicity of the warehouse peptides was validated with two different T-cell assays. Peptide-specific immune responses were detected for 20/35 (57%) HLA class I (A*01, A*02,
A*03, B*08) and all of the 5 class II peptides in IFNγ ELISpot assays with
PBMCs of CLL patients. Immune responses in healthy donors (HV) could
not be detected for any of the peptides, confirming the strictly CLL-directed T-cell response. Remaining peptides could not be validated due to lack
of HLA-matched CLL patient samples. Hence, we implemented artificial
APC-based in vitro priming assays using CD8+ T cells of HV confirming
the ability of the peptides to prime naïve T cells. Induction of tetramer-positive CD8+ T-cell populations could be detected for 15/15 peptides
(A*24, B*07, B*44). Thereby, all warehouse peptides were confirmed as
immunogenic T-cell epitopes. The iVAC-L-CLL01 study is recruiting
since October 2016. Vaccination of the first study patient is scheduled for
June 2017.
First and second author contributed equally to this work.
Disclosure: No conflict of interest disclosed.

Disclosure: No conflict of interest disclosed.
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Development of novel bispecific IgG-based anti-GD2 and antiO-acetyl-GD2 antibodies for induction of T cell immunity
Pfluegler M.1, Lang P.2, Handgretinger R.2, Rammensee H.-G.3, Salih H.R.1,4,
Jung G.1
Clinical Collaboration Unit Translational Immunology, German Cancer
Consortium (DKTK) and German Cancer Research Center (DKFZ), Partner
site Tübingen, Department for Internal Medicine II, Tübingen, Germany,
2
Department of General Pediatrics, Hematology/Oncology, University Children’s
Hospital Tübingen, Tübingen, Germany, 3Department of Immunology, Cell
Biology Institute, University of Tübingen, Tübingen, Germany, 4Department of
Hematology and Oncology, Eberhard Karls University, Tübingen, Germany
1

Bispecific antibodies which recruit T cells directly to the tumor are promising reagents for immunotherapy. Recently, the bispecific single chain
format (BiTE) blinatumomab was approved for treatment of CD19 positive ALL. However, safely applicable doses are low, due to off-target T
cell activation. In addition, there are several shortcomings of the BiTE
format: it tends to cause aggregation and its small size results in a short
serum half-life that requires continuous infusion over several weeks. The
ganglioside GD2 is a well-established, rather specific tumor associated
antigen expressed on neuro-ectoderm-derived tumors and sarcomas including melanoma, small cell lung cancer, neuroblastoma and brain tumors. Monoclonal antibodies and immunocytokines targeting this antigen
are currently evaluated in clinical trials. GD2 is further expressed at low
levels on normal brain tissue, melanocytes and peripheral nerve fibers,
the latter causing considerable toxicity (pain) upon clinical application.
The O-acetylated derivative of GD2 is expressed on neuroblastoma and
melanoma cells but not on peripheral nerves. We here report on the development of bispecific antibodies in a novel format targeting the ganglioside
GD2 and its O-acetylated derivate. These proteins, termed IgGsc, comprise a targeting IgG-part devoid of Fc receptor binding and a C-terminal
CD3-binding effector part in the single chain format. We found that these
molecules exhibit a decreased tendency to aggregate, reduced CD3-shift
and diminished off target T cell activation. Furthermore, we could show
specific tumor cell killing by induction of T cell reactivity as well as target cell restricted T cell proliferation in various different in vitro analyses.
Very low concentrations of the bispecific IgGsc antibodies were sufficient
for T cell proliferation and tumor cell killing to occur. In summary, our
findings constitute a rational basis for clinical evaluation of our constructs
in neuroblastoma and melanoma patients.
Disclosure: No conflict of interest disclosed.
P837

Immune checkpoint inhibition increases specific T cell
immune responses to leukemia-associated antigens against
leukemic progenitor and stem cells
Greiner J.1,2, Schneider V.2, Schrezenmeier H.3, Wiesneth M.3, Bullinger L.2,
Döhner H.2, Hofmann S.4, Götz M.2
Diakonie Hospital Stuttgart, Department of Internal Medicine, Stuttgart,
Germany, 2University of Ulm, Clinic for Internal Medicine III, Ulm, Germany,
3
Institute of Clinical Transfusion Medicine and Immunogenetics Ulm, Ulm,
Germany, 4University of Heidelberg, Clinic for Internal Medicine V, Heidelberg,
Germany
1

Targeted immunotherapy in cancer treatment has become ever more
important in the last few years. The efficacy of immunotherapeutic approaches such as immune-checkpoint inhibitors, chimeric antigen receptor T cells (CARs) or bi-specific T cell activating antibodies is becoming
increasingly apparent. However, mechanisms of these immune responses
and responsible antigen structures have to be further elucidated. Since
leukemia-associated antigens (LAA) are target structures relevant for
elimination of malignant cells by cytotoxic T cells (CTL), they represent
immunogenic antigens that are candidates for specific immunotherapy.
In this work, we investigated the influence of PD-1 antibody Nivolumab
and CTLA-4 antibody Ipilimumab on the antigen-specific immune responses by specific T cells against leukemic myeloid blasts in functional
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T cell assays using ELISpot Assays, tetramer-analysis and Colony-Forming immunoassays. We investigated T cell responses stimulated against
known LAAs against several AML cell lines and samples of AML patients.
Expression of different LAAs were measured and correlated to functional
T cell assays.
Colony forming unit immunoassays displayed a significant inhibition of
CFU (colony forming units) in AML patient samples when adding T cells
stimulated against various LAA. In all patient samples, effectors activated
against at least one LAA were successful to decrease the colony number
significantly. The LAAs PRAME, RHAMM and WT1 showed highest
frequency and intensity of immunogenic reactions. Specific immune responses of cytotoxic T cells were additionally detected by ELISpot assays
and correlated to results detected in CFU. Immune effects increased adding nivolumab to the CTL for several days before starting CFU immunoassays whereas no effect was measured when CTL were incubated with
Ipilimumab. The combination of Nivolumab and Ipilimumab showed no
additional effect of immune responses compared to Nivolumab alone.
Taken together, the immune checkpoint inhibitor Nivolumab increases
specific T cell responses of LAA-stimulated cytotoxic T cells and the cytotoxic effect of T cells against blasts of AML patients. No additional effect
was detected with Ipilimumab. These data suggest that PD-1 antibodies
could be an immunotherapeutic approach in AML and combination with
LAA-directed vaccination strategies might open interesting application
possibilities.
Disclosure: Jochen Greiner: Expert Testimony: BMS
Marlies Götz: No conflict of interest disclosed.
P838

B7-H3 (CD276) immunocytokines with target-cell restricted
IL-15 activity for induction of anti-tumor immunity against
leukemia and gastrointestinal tumors
Schmied B.J.1, Zekri-Metref L.2, Märklin M.1, Pflügler M.1, Bühring H.-J.3,
Handgretinger R.4, Kanz L.3, Jung G.2, Salih H.R.1,3
Clinical Collaboration Unit Translational Immunology, German Cancer
Consortium (DKTK) and German Cancer Research Center (DKFZ), Partner
site Tübingen, Department for Internal Medicine II, Tübingen, Germany,
2
Department for Immunology, Eberhard Karls University, Tübingen, Germany,
3
Department for Hematology and Oncology, Eberhard Karls University,
Tübingen, Germany, 4Department of Pediatrics I, University of Tübingen,
Tübingen, Germany
1

B7-H3 (CD276) was originally described as an immune checkpoint for T
cells, but more recent data revealed its overexpression in many tumors. Its
additional expression on the tumor neovasculature, e.g. in gastrointestinal
tumors, makes B7-H3 an ideal target antigen for immunostimulatory antibodies allowing for destruction of tumor vasculature and thereby influx
and subsequent anti-tumor reactivity of immune effector cells. Following this reasoning and to facilitate activation of NK cells in a more pronounced manner compared to antibodies even with optimized Fc-parts,
we have developed immunocytokines comprising an Fc-optimized (SDIE
modification) B7-H3 antibody fused to mutated IL-15 with abrogated
binding to IL-15Rα (MIC276). The latter facilitates target-cell restricted
IL-15 activity and prevents the excessive side effects caused by systemic
activity upon clinical application of unmutated IL-15 (Conlon et al., JCO
2015). Dose titration experiments confirmed the target antigen-restricted binding of MIC276 with saturating concentrations reached at 0.6nM.
Functional analyses revealed that the immunocytokines with mutated IL15 activated NK cells in a target cell restricted manner and to a profoundly
higher extent than antibodies carrying a SDIE-modified Fc part lacking
IL-15 activity. In line with these findings, MIC276-induced killing of B7H3 expressing colon cancer lines and primary leukemic blasts, which were
found to express B7-H3 in 24 of 27 AML cases, was clearly superior to
that of control antibody without cytokine activity. In summary, our novel B7-H3 immunocytokine with abrogated IL-15Rα binding can induce
NK cell anti-tumor reactivity in a target cell-restricted manner and with
higher efficacy than even Fc-optimized antibodies. MIC276 thus constitutes a promising effective and low side-effect treatment option for B7-H3
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expressing malignancies that, in case of solid tumors, allows for dual targeting of cancer cells and tumor vasculature.
Disclosure: Bastian Schmied: No conflict of interest disclosed.
Helmut Rainer Salih: Honoraria: EP20150157911
P839

Using antigen-specific B cells to combine antibody and T cell
based cancer immunotherapy
Wennhold K., Thelen M., Schlößer H., Shimabukuro-Vornhagen A.,
von Bergwelt-Baildon M.
University Hospital Cologne, Cologne Interventional Immunology, Cologne,
Germany

Cancer immunotherapy by therapeutic activation of T cells has demonstrated significant clinical potential. The most promising approaches include checkpoint inhibitors and chimeric antigen receptor T cells. Here,
we report the development of an alternative strategy for cell therapy that
combines induction of a tumor-directed T cell response and antibody
secretion without the need for genetic engineering. Human or murine
tumorantigen-specific B cells, isolated by antigen-biotin tetramers from
peripheral lymphatic organs or tumor tissue, exhibited a phenotype of
antigen-presenting B cells. CD40 ligand stimulation of these tumorantigen-specific B cells resulted in the upregulation of costimulatory molecules and the induction of a strong tumorantigen-specific T cell response.
These CD40-activated B cells showed tumor-specific homing in mice.
Differentiation into antibody-secreting plasma cells was achieved by stimulation with interleukin-21, interleukin-4, anti-CD40 and the specific antigen. Combined treatment of tumor-bearing mice with antigen-specific
CD40-activated B cells and antigen-specific plasma cells induced a potent
therapeutic anti-tumor immune response resulting in remission of established tumors in two different cancer models. Our results describe a novel
technique for the exploitation of B cell effector functions and provide the
rationale for their use in combinatorial cancer immunotherapy.
Disclosure: No conflict of interest disclosed.
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Extracorporeal photopheresis keeps virus-specific and
anti-leukemic T cells intact while GvHD related lymphocyte
subpopulations are impaired
Wang L.1, Ni M.1, Hückelhoven A.1, Sellner L.1, Hoffmann J.-M.1, Luft T.1,
Hegenbart U.1, Schönland S.1, Kleist C.2, Sill M.3, Chen B.-A.4, Wuchter P.1,5,
Eckstein V.1, Krüger W.6, Hilgendorf I.7, Nagler A.8, Müller-Tidow C.1,
Ho A.D.1, Dreger P.1, Schmitt M.1, Schmitt A.1
University Hospital Heidelberg, Internal Medicine V, Heidelberg, Germany,
University Hospital Heidelberg, Nuclear Medicine, Heidelberg, Germany,
3
German Cancer Research Center (DKFZ), Biostatistics, Heidelberg, Germany,
4
Zhongda Hospital, Southeast University, Department of Hematology, NanJing,
China, 5German Red Cross Blood Service Baden-Württemberg - Hessen,
Medical Faculty Mannheim, Institute of Transfusion Medicine and Immunology,
Mannheim, Germany, 6University of Greifswald, Internal Medicine, Greifswald,
Germany, 7University Clinic Universitätsklinikum Jena, Innere Medizin II, Jena,
Germany, 8Chaim Sheba Medical Center, Hematology Division, Tel Hashomer,
Israel
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Introduction: Graft-versus-host disease (GvHD) significantly affects the
post-transplant morbidity and mortality. Unbalanced reconstitution of
diverse stimulatory and suppressive elements leading to an expansion of
alloreactive T cells with specificity to host tissues contributes to the development of GvHD. Systemic steroids represent the first-line therapy for
GvHD, however, up to 60% of patients will have inadequate responses.
Moreover, treatment with systemic steroids is associated with an increased
incidence of infection and relapse. In contrast, extracorporeal photopheresis (ECP) constitutes an attractive way to reduce the extent of GvHD
while conserving anti-virus and anti-tumor activity.
Methods: 836 ECP treatments were performed on 9 patients with aGvHD
of the gut and 11 patients with cGvHD of the skin or lung in addition to
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extensive immunosuppressive therapy. Patients were evaluated according
to their individual response and clinical condition. Phenotypical analysis
of different cellular subsets, functional properties of virus-specific CD8+ T
cells and NK activity were evaluated by multicolor flow cytometry, ELISpot assay and 51Cr-release assay, respectively.
Results: Clinically, 71% of the aGvHD and 78% of the cGvHD patients
responded with 80% and 65% of steroid reduction, respectively. Immunologically, an increase of regulatory cells was observed including myeloid-derived suppressor cells, CD8+ regulatory T cells (Tregs), and
CD4+ Tregs, as well as CD4–CD8–CD3+ T cells, Vδ2+ T cells, and Bregs.
Besides these, loss of CD62L expression on effector cells, CD4+/CD8+
TE and NK/NKT cells was observed under the ECP treatment. Interestingly, the ECP treatment did not dramatically influence the frequency of
CD4+CD8+CD3+ T cells, γδ T cells and NKT cells which possess anti-virus and anti-tumor function. Notably, ELISpot and 51Cr-release assays revealed stable anti-viral activity of CD8+ T cells and functional cytotoxicity
of NK cells upon treatment. Furthermore, CD8+ TEM cells, CD62L+CD4+
TE and CD56brightCD16– NK cells could serve as reliable biomarkers for
prediction of response to ECP.
Conclusion: ECP treatment represents an effective immunomodulatory
therapy without impairment of anti-virus and anti-leukemia effect.
Disclosure: Lei Wang: No conflict of interest disclosed.
Anita Schmitt: Other Financial Relationships: Therakos Mallinckrodt gave a
financial support to A.S. for the documentation of the clinical course of some of
the patients.
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Evaluation of TCR– and CAR-redirected human iNKT cells for
adoptive cellular therapy
Mir B., Khan S.A., Theobald M., Hartwig U.F.
Universitätsmedizin der Johannes Gutenberg-Universität, III. Medizinische Klinik
& Poliklinik - Hämatologie, Internistische Onkologie & Pneumologie, Mainz,
Germany

T cell receptor (TCR) – or chimeric antigen receptor (CAR) redirected T
show great promise for adoptive cellular therapy (ACT) for acute leukemias and solid cancer. However, their efficacy is hampered by functional
heterogeneity and advanced differentiation upon ex vivo expansion. Invariant (type I) natural killer (NK) T (iNKT) cells have been shown not
only to promote effector functions of dendritic cells (DC), NK cells, and T
cells but also to localize to tumors and elicit antitumor properties. Moreover, as these cells are restricted to the monomorphic, low alloreactive HLA
class I-like CD1 molecule they appear as an attractive alternative tool for
redirected ACT.
In the current study we thus explored human, AML-reactive TCR- and
CD19 CAR-redirected iNKT cells for their potential to induce antitumoral responses to leukemia cell lines and patient derived AML blasts.
iNKT cells expressing the invariant Vα24Jα18/Vβ11 TCR were isolated from donor-derived PBMC using anti-iNKT (Vβ11) microbeads
(Miltenyi Biotec) and expanded in vitro upon coculture with autologous,
α-galactosyceramide (α-GalCer) loaded DC in the presence of interleukin
(IL)-2. Upon retroviral transduction 6 days after stimulation, iNKT cells
were selected and analyzed for TCR or CAR expression and additional
markers by flow cytometry. Functional IFN-γ ELISPOT and cytotoxicity
assays were carried out using CD19+ NALM-16 (pre B-ALL) and primary
AML (MZ653) cells as targets.
Following isolation of 0.7–0.8 × 106 Vα24/Vβ11+ iNKT cells from PBMC
we achieved up to 120-fold expansion 21–28 days after stimulation with
GalCer loaded, irradiated autologous DC and 25 U IL-2. Lenalidomide
did not further promote growth. Expanded iNKT cells mainly expressed
CD4 (83%) and the putative iNKT maturation marker CD161 (80%) while
expression of the typical NK markers CD56 and CD16 was very limited.
Functional analyses of ≥80% of TCR (5B2)- and CD19 CAR-redirected
iNKT cells obtained after selection revealed that both AML-reactive TCR
5B2 or CD19-CAR iNKT cells elicited substantial release of IFN-γ and
potent antileukemic responses to AML MZ653 and NALM-16 in vitro.
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Studies to examine their cytotoxic reactivity in NSG xenograft models are
currently in progress.
These studies demonstrate that purified human Vα24/Vβß11+ iNKT cells
can be successfully redirected to acute leukemia both by TCR and CAR
expression. Engineered iNKT cells might therefore be a promising tool for
redirected and T/iNKT cell combined ACT.
Disclosure: No conflict of interest disclosed.
P842

Bcl11b knockdown in effector mouse T8 cells induces NK-like
cells with cancer killing potential
Grunwald U.1, Hoffmann B.1, Grabarczyk P.1, Aßmus K.1, Nath N.2,
Jensen L.2, Kuß A.2, Hirt C.1, Schmidt C.A.1
Universitätsklinikum Greifswald, Klinik für Innere Medizin C, Greifswald,
Germany, 2Universitätsklinikum Greifswald, Abteilung Funktionelle
Genomforschung, Interfakultäres Institut für Genetik und Funktionelle
Genomforschung, Greifswald, Germany
1

Cell-based therapies are increasingly used to control cancer growth or
viral infections. However, applicability of this approach is limited by the
lack to get relevant numbers of effector cells, missing options for cell expansion or e.g. a loss of activity. In previous studies L. Peng and others
presented a new way for NK cell generation with strong tumor killing potential. Genetic blockade of the BCL11b gene led in a mouse model to
reprogramming of T cells into so called induced T-to NK cells (ITNK).
The expansion potential of the cells correlated with an immature status of
the T cells. These immature cells are not available in adult human patients
with cancer anymore. However, mature differentiated T cells are present
in high numbers of adult patients. We therefore were interested to analyze
the reprogramming steps in detail by using flow cytometry and molecular
biology approaches.
Materials and methods: CD8+ T cells were separated from lymph nodes
of Bcl11b flox/flox and WT mice by negative magnetic cell sorting. Cells
were stimulated with CD3/CD28 beads and expanded for 7 days in the
presence of IL-2. Bcl11b was deleted by incubation with 1 M 4hydroxytamoxifen (OHT) for 2 days. RNA was extracted using TRIZOLR and subsequent RNA-Sequencing was performed by next-generation sequencing.
The knockdown was confirmed by qPCR. The phenotype was determined
by flowcytometry. Killing assays were performed by exposition of ITNK
cells to YACI target cells and detection cell lysis with 7-AAD.
Results: A shift in Bcl11b-knockdown cultures into memory T8 cells was
seen after 6 days. De-novo expression of NK cell markers, NKp46, NK1.1,
and Granzyme B, occurred in these cells within 10 to 12 days after OHT
treatment. Simultaneously strong changes in gene expression profile and
cell morphology were detectable. A killing assay using YAC-I cells as target revealed functional competence of the ITNK cells.
Conclusion: Our results demonstrate that even mature T cells reprogram
to ITNK cells after Bcl11b knockdown in mice. But this succeeds only
from effector-/ memory T8 cells, indicating the need for prior development of the killing apparatus by the T cells. These cells could be expanded
invitro and exhibited functional characteristics of NK cells. Since nearly
unlimited numbers of mature T cells are available in adults, adoption of
this approach to the human system represents an attractive strategy to
generate cytotoxic cells for therapeutic purposes.
Disclosure: No conflict of interest disclosed.
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Development of a deimmunized bispecific immunotoxin
dDT2219 against B-cell malignancies
Schmohl J.U.1,2, Todhunter D.2, Tarras E.2, Vallera D.2
Eberhard Karls Universität Tübingen, Medizinische Klinik II, Tübingen, Germany,
University of Minnesota, Masonic Cancer Center, Section of Molecular Cancer
Therapeutics, Therapeutic Radiology-Radiation Oncology, Minneapolis, United
States
1
2

Background: Diphtheria Toxin (DT) related targeted toxins are effective
in cancer treatment but efficacy diminishes over time because of their immunogenic potential and/or former vaccinations. In order to overcome
this limitation for DT2219, a promising bispecific targeted toxin which
targets CD19 and CD22, we deimmunized the DT moiety and thereby
developed an improved drug (dDT2219) which still has the potential to
sufficiently target B-cell malignancies but also limits clearance because of
its reduced immunogenicity.
Methods: The DT moiety was modified by inducing point mutations in
prominent positions on the molecular surface. The newly engineered
dDT2219 was tested for activity, efficacy and specificity using functional
assays, proliferation assays and flow cytometry. Furthermore, 12 samples
of Chronic Lymphatic Leukemia (CLL) patients were used to assess binding. Immunogenicity was determined using a BALB/c mouse model.
Results: dDT2219 was efficient and specific against B-cell malignancies
such as Bukitt´s Lymphoma cell lines Daudi and Raji. dDT2219 showed
specific binding on targets and on CLL samples. Intraperitoneal vaccination of immunocompetent mice showed that even after multiple administrations with increasing doses, induction of neutralizing antibodies was
significantly lower in the dDT2219 treated animal group.
Conclusion: The new dDT2219 combines potent anti-tumor activity with
a reduced immunogenicity. With regard to the frequent development of
neutralizing antibodies after multiple administrations with immunotoxins, dDT2219 shows promise to overcome this limitation and thus might
remain effective even after multiple treatment cycles.
Disclosure: No conflict of interest disclosed.
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Altered iNKT-cell frequency and function in systemic sclerosis
patients
Kettemann F., Pecher A.-C., Schmid H., Duerr-Stoerzer S., Klein R., Kanz L.,
Schneidawind C., Henes J., Schneidawind D.
Innere Medizin II, Universitätsklinikum Tübingen, Tübingen, Germany

Introduction: Systemic Sclerosis (SSc) pathogenesis is based on a break of
immune tolerance towards endogenous antigens leading to progressive fibrosis of the skin and vital organs. In severe cases, autologous hematopoietic cell transplantation (HCT) is a potential treatment option. Human invariant natural killer T (iNKT) cells are characterized by a semi-invariant
T-cell receptor (TCRa Va24-Ja18) with high affinity to endogenous glycolipids. Upon stimulation iNKT cells release copious amounts of immunoregulatory cytokines (e.g. IFN-g, IL-4, IL-13) making them key players
in the immunoregulatory network of myeloid cells and lymphocytes. We
showed previously that iNKT cells are critical to maintain immune tolerance and efficiently prevent graft-versus-host disease after allogeneic
HCT. However, their role in SSc pathogenesis has been hardly elucidated.
Methods: We therefore studied iNKT cells of SSc patients as well as
healthy controls using flow cytometry and cytokine assays.
Results: We identified 51 consecutive SSc patients (mean Modified Rodnan Skin Score 7.35, range 0–24) and found crucial functional abnormalities in their iNKT-cell compartment. Absolute (450/ml vs. 1603/ml;
p < 0.005) and relative (0.03% vs. 0.12%; p < 0.005) iNKT-cell numbers
from peripheral blood were markedly reduced compared with healthy
controls (Figure 1).
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Results: Our results show that 8/10 (80%) MIC-products inhibited
the surface marker expression of CD80, CD83 and CD86 on tDCs in a
dose-dependent manner when compared to conventionally mature stimulatory DCs. However, this marker inhibition is donor-dependent. In parallel, the inhibitory marker CD103 was up-regulated on tDCs. Moreover,
the IFN-γ ELISpot assays revealed a clear inhibition of IFN-γ release of
CMV specific T cells by the interaction with tDCs in 5/6 (83.3%) products.
Conclusions: The assessment of surface marker expressions on tDCs
together with the analysis of their inhibitory effect on cytokine release
by CMV-specific CD8+ T cells comprise valuable parameters of a robust
potency assay for the evaluation of clinically used advanced therapeutic
cellular products.
Disclosure: No conflict of interest disclosed.

Fig. 1.

Moreover, we observed a Th2 and Th17 bias of SSc T cells (p < 0.05) when
studying transactivation of peripheral blood mononuclear cells through
activated iNKT cells. In addition, iNKT cells from SSc patients showed
a decreased expansion capacity upon stimulation with their specific glycolipid ligand a-GalCer compared with healthy controls (0.4 vs. 10.4-fold
expansion after 7 days of cell culture).
Conclusion: Our results suggest that iNKT-cell abnormalities significantly contribute to SSc pathogenesis. Since iNKT cells are critical to maintain immune tolerance, autologous HCT and adoptive transfer strategies
might help to overcome quantitative alterations and functional impairments of iNKT cells in SSc patients.
Disclosure: No conflict of interest disclosed.
P845

Development of a potency assay for evaluation of the
immunomodulating capacity of clinical mononuclear cell
products
Ni M.1, Wang L.1, Kleist C.2, Terness P.3, Opelz G.3, Morath C.4, Schaier M.4,
Zeier M.4, Schmitt M.1, Schmitt A.1
University Hospital Heidelberg, Internal Medicine V, Heidelberg, Germany,
University Hospital Heidelberg, Nuclear Medicine, Heidelberg, Germany,
3
University of Heidelberg, Institute of Immunology, Heidelberg, Germany,
4
Heidelberg University, Division of Nephrology, Heidelberg, Germany
1
2

Introduction: Potency assays are necessary and strictly required by the
EMA and FDA to provide a platform for cellular therapy product specification and analysis of product comparability, stability and compatibility.
To achieve an adequate assessment of cellular therapy products, appropriate physicochemical and biologic parameters that are critical to the efficacy of the product need to be identified. To evaluate the immunomodulating capacity of peripheral blood mononuclear cells inducing tolerance
via generation of tolerogenic dendritic cells (tDCs), the physicochemical
parameters, the expression of surface markers on tDCs, and the biologic
characterization, the immunosuppressive capacity of tDCs on the inhibition of cytokine release by cytomegalovirus (CMV)-specific CD8+ T cells,
were assessed as potential candidates for the potency assay of a cellular
product.
Methods: Third-party immature DCs (iDCs) were prepared 3 days before mitomycin-treated donor peripheral blood mononuclear cell (MIC)
preparation. Each batch of MICs was introduced to 2 × 105 iDCs at different ratios for a two-hour interaction then a DC maturation cocktail was
added for overnight coculture. Afterwards, tDCs were purified by magnetic separation using Pan-DC Enrichment Kit. The expression of surface
markers CD80, CD83, CD86 and CD103 on tDCs was checked by flow
cytometry. The secretion of IFN-γ by CMV-specific T cells was measured
by an ELISpot assay. Third-party PBMCs (1 × 105) were mixed with tDCs
at a ratio of 2:1 and plated in triplicate. CMVpp65495–503 peptide was added
directly to the experimental well at a concentration of 1 µg/ml.
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Correlation between the IgG plasma concentrations and the
incidence of infections in patients with chronic lymphocytic
leukemia (CLL) under treatment with Privigen®
Otremba B.1, Haslbauer F.2, Reiser M.3, Weide R.4, Pfründer D.5
Onkologische Praxis, Oldenburg, Germany, 2Landes-Krankenhaus, Vöcklabruck,
Austria, 3Praxis internistischer Onkologie und Hämatologie, Köln, Germany,
4
Praxisklinik für Hämatologie und Onkologie, Koblenz, Germany, 5CSL Behring,
Hattersheim, Germany
1

Introduction: Privigen® is a 10% polyvalent iv. IgG preparation (IVIG)
using L-proline as stabilizer. In order to investigate the efficacy and safety
of Privigen® in patients with secondary immunodeficiency due to CLL,
we conducted an observational study in 32 centers in Germany and Austria. The objective of the analysis presented here was to examine the correlation between IgG plasma concentrations under Privigen® treatment and
the incidence of infections requiring antimicrobial treatment.
Methods: Average post-baseline IgG trough levels were calculated using
the available measurements between the 2nd and the last Privigen® infusion, excluding values from treatment pauses >2 months and from the
first treatment cycle (dosing interval) after IVIG re-start. Infections requiring specific antimicrobial treatment (antibiotic, antifungal, antiviral)
were evaluated starting with the 2nd Privigen® infusion. In case of treatment pauses >2 months, infections during the first treatment cycle after
a re-start were neglected. Furthermore, infections were neglected if they
started >6 weeks after the preceding infusion. Infections lasting >1 month
were counted in more than one cycle, as appropriate. For the analysis, the
patient population (n = 160) was subdivided into a high-IgG-level group
(average trough IgG >5 g/L; mean 6.6 g/L; n = 91) and a low-IgG-level
group (average trough IgG ≤5 g/L; mean 4.3 g/L; n = 20); 49 patients had
no evaluable IgG trough levels.
Results: 160 CLL patients (88 m, 72 f; mean 70 years, 78 kg) were included
in the study. 46% had Binet stage A, 37% B and 14% C (3% missing). The
patients underwent a total of 1,480 treatment cycles with Privigen®, with
a median observation period of 10.2 months. Average doses per treatment
cycle were higher in the high-IgG-level group than those in the low-IgGlevel group (15.2 g vs. 10.4 g; p = 0.013); the median duration of the treatment cycles was 28 d in both groups. Infections requiring specific antimicrobial treatment were recorded in 3.9% vs. 8.0% of the treatment cycles
(high-IgG-level group vs. low-IgG-level group, p = 0.028), corresponding
to 51 vs. 104 of such infections per 100 patient years. Adverse events possibly related to Privigen® were reported for 1.2% of all infusions; no increase with dose was observed.
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Conclusion: In IVIG treatment of CLL patients, IgG trough levels should
be monitored carefully since there is a significant increase in the incidence
of infections associated with low IgG levels.
Disclosure: Burkhard Otremba: Financing of Scientific Research: Ja; Expert
Testimony: Ja
Dietmar Pfründer: Employment or Leadership Position: Anstellungsverhältnis
P847

Cancer in HIV patients – a single center evaluation
Heinz W.J.1,2, Wiebecke S.1, Wacker B.2, Klinker H.1
University of Würzburg Medical Center, Med. Clinic II, Würzburg, Germany,
Klinikum Ansbach, Hämatologie/Onkologie, Ansbach, Germany
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2

Background: HIV positive patients have an increased risk of cancer. In
recent years options for the treatment of both diseases, the viral infection
and many kinds of cancer, have been improved. Beside HIV typical neoplasms a wide range of cancers occurs a long time after or before HIV
infection.
Methods: In a single center evaluation, all HIV-positive patients treated
between 1.1.2015 and 31.12.2016 with a history or new diagnosis of cancer were identified. Data on the kind of cancer, the time point of diagnosis
of HIV and cancer, CD4 cell count and HIV viral load were recorded. In
case of more than one diagnosed cancer in a patient, data from the first
neoplasm were analyzed.
Results: In the period of twelve years 81 HIV infected patients with at
least one diagnosed malignant disease have been identified. Five patients
had two and one three diagnoses of cancer. 70 patients were male, the
average age was 47.3 years (median 46 years, range 23–74 years). In seven
patients the diagnosis of cancer was made before that of HIV infection
(range 3–204 months, mean 93.7 months), in twelve patients both diagnoses were made within one month, and in 61 patients first cancer was
diagnosed 3 to 303 months after infection (mean 108.3 months). Five of
the later were within one year and 23 (37.7%) more than 10 years after
diagnosis of HIV infection.
Of all 88 diagnosed cancers malignant hematological diseases accounted
for 27.3% (24/88), followed by cancer of the skin (18.2%), of the urogenital
system (13.6%), the lung and gastrointestinal tract (8% each).
The viral load at the time point of diagnosis of cancer was evaluable in 65
patients and was below 50 copies/ml in 33 patients and more than 1000
copies/ml in 26 patients. At the same time the CD4 cell count of 69 patients was < 50/µl between 50 and < 250/µl, 250 and < 500/µl and 500µl or
more in 13, 19, 22 and 15 patients, accordingly.
Conclusion: In HIV positive patients a wide range of malignant diseases
at variable points of time have to be taken into account. As a result of
improved antiviral therapy and prognosis for HIV patients late(r) incidence of cancer will increase and may include more non-HIV associated
malignant diseases. Efforts for precaution will have to be adapted to this
situation.
Disclosure: No conflict of interest disclosed.
P848

Epidemiology, risk factors, and clinical outcome of
bloodstream infections caused by gram-negative bacteria in
2015 in a tertiary referral cancer center
Tiepke D.1, Bredemann S.1, Schwanz T.2, Reckmann A.1, Theobald M.1,
Radsak M.1, Teschner D.1
University Medical Center of the Johannes Gutenberg-University, Department
of Hematology, Medical Oncology, & Pneumology, Mainz, Germany, 2University
Medical Center of the Johannes Gutenberg-University, Institute of Medical
Microbiology and Hygiene, Mainz, Germany
1

Introduction: Increasing rates of multidrug-resistant (MDR) gram-negative bacteria substantially limit the armamentarium of antibiotic drugs in
bloodstream infections (BSI) especially in immunocompromised patients.
Therefore, the aim of our study is to analyze our local incidence and epi-
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demiology of gram-negative BSI to ensure the adequacy of our empirical
antibiotic treatment.
Methods: Blood cultures from patients treated in our department in 2015
were analyzed concerning their detected pathogens with special regard
to gram-negative bacteria. Antibiotic resistance patterns of gram-negative
bacterial isolates were examined in detail according to the definitions of
MDR gram-negative bacteria implemented by the Robert Koch Institute
(RKI). Patients with BSI due to gram-negative bacteria were additionally
investigated regarding age, gender, underlying disease, and type of treatment. Furthermore, admission to intensive care unit (ICU), and overall
survival (OS) were analyzed to define high-risk patient subgroups.
Results: Overall, 1450 patients were treated on the wards in our department in 2015. In total, 6804 blood culture samples were taken from 505 patients. 1621 (24%) blood cultures were positive for bacterial isolates from
whom 443 (27%) were detected as gram-negative bacterial pathogens.
These gram-negative isolates (overall 156) were identified as Escherichia
coli (46/156), Klebsiella spp. (34/156), Pseudomonas aeruginosa (25/156),
and others and were found in blood samples of 97 different patients. These
patients were mainly male (60%) with a median age of 62 years (range 20–
84). Most patients suffered from leukemia or myelodysplastic syndrome
(55/97), and non-Hodgkin lymphoma (26/97). 43 patients underwent
ether autologous (18/97) or allogenic (25/97) hematopoietic stem cell
transplantation prior to BSI. 21 patients were found to have at least one
BSI due to MDR gram-negative bacteria (27 isolates) according to the RKI
definitions. 11 of these patients (52%) had to be transmitted to intensive
care unit (ICU) compared to only 17 patients (22%) with non-MDR BSI.
One-year OS was 81% in patients with MDR BSI versus 83% in patients
with sensitive gram-negative bugs.
Conclusion: BSI due to gram-negative bacteria led to increased morbidity
surrogated by more frequent transmission to ICU but did not result in aggravated mortality. Further analyzes concerning risk factors, and clinical
outcome in relevant subgroups are ongoing.
Disclosure: Daniela Tiepke: Financing of Scientific Research: MSD Sharp &
Dohme GmbH; Other Financial Relationships: Astellas Pharma GmbH (Reisekostenunterstützung)
Daniel Teschner: Advisory Role: Gilead Sciences GmbH, MSD Sharp & Dohme
GmbH, Pfizer Deutschland GmbH; Financing of Scientific Research: Gilead
Sciences GmbH, MSD Sharp & Dohme GmbH, Pfizer Deutschland GmbH; Other
Financial Relationships: Astellas Pharma GmbH, Gilead Sciences GmbH, Jazz
Pharmaceuticals Germany, MSD Sharp & Dohme GmbH (Reisekostenunterstützung)
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Biomarker testing in pleural effusion samples of
hematological patients with sus-pected invasive pulmonary
aspergillosis (IPA) – prospect of an ongoing clinical trial
Buchheidt D.1, Boch T.1, Spiess B.1, Hofmann W.-K.1, Reinwald M.2
Universitätsmedizin Mannheim, 3. Medizinische Klinik, Mannheim, Germany,
Klinikum/Medizinische Hochschule Brandenburg, Klinik für Innere Medizin 2,
Brandenburg, Germany
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Introduction: Invasive pulmonary aspergillosis (IPA) is a severe complication in immunocompromised patients and contributes significantly to
high mortality and morbidity. Pleural effusions represent a frequent complication in patients with IPA and are associated with increased mortality
in a multivariate analysis (Nivoix et al., 2008). In contrast to the standard
diagnostic procedure in patients with lung infiltrates and high risk for
IPA, i.e. bronchoalveolar lavage (BAL), the sampling of pleural effusions
via thoracocentesis can be performed easily, immediate, at bed-side and
without compromising the respiratory situation of the patient (Faiz SA et
al., 2013). Despite the high frequency of pleural effusions, analysis of these
clinical specimens in regard of available biomarkers like galactomannan
(GM), 1,3-beta-D-glucan (BDG) or (validated) Aspergillus specific PCR
assays is only reported on an anecdotal level (Nivoix et al., 2008).
Methods: We previously detected Aspergillus DNA in effusion samples of
patients with IPA and found a high diagnostic odds ratio of >200, suggesting that a positive PCR signal strongly indicates aspergillosis (Rein-

Abstracts

CONTENTS
AUTHOR INDEX

wald et al., 2013). The aim of our ongoing study (Clinical Trials Identifier
NCT02104479) is to analyze the diagnostic impact of our Aspergillus specific PCR assay combined with fungal disease biomarkers such as galactomannan (GM) and ß-D-glucan (BDG) in pleural effusion samples of 100
patients with suspected IPA. The diagnostic performance is measured by
calculating sensitivity, specificity, positive likelihood ratio, negative likelihood ratio and diagnostic odds ratio investigating the three biomarkers as
single tests and in combination.
Results: We detected biomarkers in effusion samples of five patients with
proven/probable IPA and found a high diagnostic odds ratio, suggesting
that positive biomarker signals in patients with suspected IPA make the
diagnosis likely.
Conclusions: Data on biomarkers such as Aspergillus PCR, GM and BDG
in pleural effusion samples are largely lacking but seem promising. Our
study is still recruiting to determine the exact diagnostic IPA biomarker
performance in a larger cohort of patients.
Supported by a research grant of Pfizer
Disclosure: Dieter Buchheidt: Advisory Role: Gilead Sciences; Financing of Scientific Research: Astellas, Basilea, Gilead, MSD, Pfizer (Vorträge); Expert Testimony:
Gilead Sciences, Pfizer; Other Financial Relationships: Astellas, Gilead, MSD,
Pfizer (Erstattung von Reisekosten)
Mark Reinwald: No conflict of interest disclosed.
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Successful treatment of severe adenovirus infection with
cidofovir in a neutropenic patient following autologous stem
cell transplantation in multiple myloma
Nellessen C.1, Bauernfeind F.G.1, Eis-Huebinger A.M.2, Pietzonka S.2,
Wolf D.1, Brossart P.1, Mayer K.1
Universitätsklinik Bonn, Medizinische Klinik und Poliklinik III - Innere Medizin
mit den Schwerpunkten Onkologie, Hämatologie, Immunonkologie und
Rheumatologie, Bonn, Germany, 2Universitätsklinik Bonn, Institut für Virologie,
Bonn, Germany
1

Introduction: Infections in neutropenic patients after high dose therapy with autologous stem cell transplantation are common complications
associated with relevant morbidity and mortality. Systemic viral infections are rare findings in this setting, but feared as therapeutic options
are scarce.
Case: A 41-year-old woman diagnosed with multiple myeloma underwent
high dose melphalan therapy followed by autologous stem cell transplantation. Chemotherapy and stem cell refusion were administered without
complications and granulocytic growth factor was administered on day
+2 (after refusion) to facilitate regeneration. On day +1, she developed
rhinitis, coryza, conjunctivitis and fever. Antibiotic therapy was initiated;
diagnostics for bacterial infection or influenza were negative. With decrease of neutrophilic granulocytes, the patient’s condition worsened due
to watery diarrhea, mucositis, pharyngitis, cervical adenitis and headache.
Stool sample and enoral swab showed a human adenovirus infection species c type 2 and diagnostic of peripheral blood revealed a relevant viremia
with a viral load of 167.500 geq/ml. Fever and inflammatory symptoms
persisted despite of broad antibiotic and antifungal regimen, therefore
adenovirus was postulated as source of infection. Hence, antiviral therapy was started with cidofovir 5mg/kg body weight and immunoglobulin substitution. On day +11, five days after administration of cidofovir,
fever and diarrhea resolved, but severe pharyngitis, mucositis and lymphadenopathy persisted. As adenoviral load in peripheral blood was still
at 80.000 geq/ml, a second course of cidofovir was given. Four days later
neutrophilic regeneration started, and successively, all other symptoms
vanished. Adenovirus load was below 1000 geq/ml seven days after second application of cidofovir.
Due to poor graft function and persisting cytpoenia (viral reactivation of
Adenovirus, HHV6 and Parvovirus could be excluded) the patient underwent refusion of a backup stem cell product three month after the 1st
transplantation. If poor graft function was due to adenovirus infection
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during the initial transplantation or might have been a side effect of antiviral treatment is still elusive.
Conclusion: This case illustrates a successful therapeutic approach of systemic adenovirus infection with cidofovir in a neutropenic patient after
autologous steam cell transplantation. If the poor graft function is a side
effect of this viral complication is still under debate.
Disclosure: No conflict of interest disclosed.
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Duration of neutropenia is an independent risk-factor
for invasive fungal infection after myelosuppressive
chemotherapy for haematological malignancies
Rachow T.1, Schuwirth M.1, Meckel K.1, Scholl S.1, Sayer H.2, Hilgendorf I.1,
Hochhaus A.1, von Lilienfeld-Toal M.1
Klinik für Innere Medizin II, Universitätsklinikum Jena, Hämatologie und
internistische Onkologie, Jena, Germany, 2HELIOS Klinikum Erfurt, Erfurt,
Germany
1

Introduction: Duration of neutropenia is assumed to be one of the main
risk factors for the development of infections after chemotherapy. Although diagnostic criteria define duration of neutropenia >10 days as a
risk factor for invasive fungal infection (IFI) there is a lack of data supporting this cut-off value.
The aim of this study was to validate the cut-off value of duration of neutropenia as risk-factor for IFI in patients with haematological malignancies who receive myelosuppressive chemotherapy.
Methods: After approval by the local ethics committee all courses of myelosuppressive chemotherapy from 2012–2014 given for haematological
malignancies were analysed retrospectively. To evaluate risk factors generalised estimating equations were implimented.
Results: Five-hundred twenty-five consecutive courses of chemotherapy
in 337 patients (190, 56% male; median age 55 years, range 18–74) were
included. Two-hundred ninety-eight (56%) courses were given for conditioning prior to stem-cell transplantation (SCT; 178 autologous, 120 allogeneic), 137 (26%) as induction/reinduction for acute leukemia and 93
(18%) as consolidation/salvage therapy. Median duration of neutropenia
(leukocytes <1000/µl) was 15 days (range 1–66). Invasive fungal infection
occurred in 32 (6%) courses of 29 patients (5 proven, 27 probable). All
courses with IFI had a duration of neutropenia of at least 12 days and
no IFI occurred in a patient with autologous SCT. Risk factors for IFI in
univariate analysis included AML, ECOG>1, ongoing immunosuppression and neutropenia >12 days. In contrast, history of IFI or receipt of
an allogeneic SCT conveyed no greater risk. In multivariate analysis, only
duration of neutropenia of >12 days proved to be an independent risk
factor (HR 17.6 95%CI 1.8–170, p = 0.013). Patients with an IFI had an
adverse outcome: 9/32 (28%) of courses with IFI and 21/493 (4%) without
IFI required intensive care and 7/29 (24%) patients with IFI and 7/308
(2%) patients without IFI died (p < 0.001).
Conclusion: Duration of neutropenia >10days is an appropriate risk factor for the development of IFI in patients with haematological malignancies. IFI in patients with myelosuppressive chemotherapy is still associated
with an adverse outcome.
Disclosure: Tobias Rachow: No conflict of interest disclosed.
Marie von Lilienfeld-Toal: Financing of Scientific Research: Basilea; Other Financial Relationships: Gilead, MSD, Astellas,
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Impact of co-occurring genomic alterations on overall survival
of BRAF mutated lung cancer patients: results of the Network
Genomic Medicine
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Krankenhaus Bethanien, Abteilung Pneumologie, Solingen, Germany,
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Duesseldorf, Germany
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Introduction: Activating BRAF mutations are found in 1–3% of lung adenocarcinomas. Treatment with a combination of a BRAF- and a MEK-inhibitor is now the approved standard therapy for such patients. The molecular co-alterations that drive the heterogeneity of BRAF mutated lung
cancer patients (pts) are poorly characterized by the lack of multiplex
diagnostics results. Frequently used single gene tests are unable to detect
co-occurring mutations and their mutual impact on overall survival. The
Network Genomic Medicine (NGM) performs high sensitive next generation sequencing (NGS) based diagnostics on a central platform in Cologne for inoperable lung cancer pts in Germany.
Methods: The NGS panel used in NGM consists of 17 genes to cover
potentially targetable aberrations and is run on Illumina (MySeq) platform. In 2016, we have started the evaluation of BRAF mutated pts with
available clinical data and given consent who had received NGS-based
molecular diagnostics. In particular, we have focused on BRAF mutated
lung cancer pts with and without co-occurring mutations: their frequency,
significance and impact on overall survival.
Results: We have analyzed 174 pts (V600E = 55 pts, non-V600E = 119
pts) with eligible clinical data. Co-occurring mutations were detected in
121 BRAF mutated pts (70%). The most frequent co-alteration was found
in TP53 for 89 pts (74%). Regardless of treatment regime, BRAF mutated
lung cancer pts without co-alterations seem to have a better overall survival (OS) with 15 versus 13 month (p = 0.463), same data for the TP53
co-mutated pts (p = 0.449). Likewise, non-targeted treatment of V600E
mutation seems to be a negative prognostic factor with OS=15 month versus 22 month in non-V600E mutated pts (p = 0.957).
Conclusions: We report for the first time to our knowledge the heterogeneity of BRAF mutated lung cancer pts in the largest cohort. This work
provides evidence that co-occurring genomic alterations influence the
overall survival of these pts and stresses the relevance of the multiplex
genotyping. Further data including therapies, co-alterations in V600E and
other clinicopathologic parameters will be provided.
Disclosure: Anna Kron: No conflict of interest disclosed.
Juergen Wolf: Expert Testimony: Pfizer, AstraZeneca, Novartis, BMS

cer, but the significance of these events to chemotherapeutic efficacy has
not been examined deeply in whole organism models. Here we demonstrate that bi-allelic Atm deletion in mouse models of Kras-mutant lung
adenocarcinoma does not affect cisplatin responses. In marked contrast,
Atm-deficient tumors displayed an enhanced response to the topoisomerase-II poison etoposide. Moreover, Atm-deficient cells and tumors were
sensitive to the PARP inhibitor olaparib. This actionable molecular addiction to functional PARP1 signaling was preserved in models that were
proficient or deficient in p53, resembling standard or high-risk genetic
constellations, respectively. Atm deficiency also markedly enhanced sensitivity to the ATR inhibitor VE-822. Taken together, our results provide
a functional rationale to profile human tumors for disabling ATM mutations, particularly given their impact on PARP1 and ATR inhibitors.
Disclosure: No conflict of interest disclosed.
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Treatment and outcome of patients with locally advanced /
metastatic non-small cell lung cancer (NSCLC) in routine care
1995–2016
Weide R.1, Feiten S.2, Chakupurakal G.1, Friesenhahn V.2, Kleboth K.2,
Lutschkin J.2, Thomalla J.1, van Roye C.1, Heymanns J.1
Praxisklinik für Hämatologie und Onkologie, Koblenz, Germany, 2Institut für
Versorgungsforschung in der Onkologie, Koblenz, Germany
1

Introduction: Standard of care of patients suffering from NSCLC has
rapidly evolved over the past two decades. Hence we evaluated treatment
reality in routine care.
Method: All consecutive NSCLC patients who were treated between
06/95 and 12/16 in an oncology group practice were analysed retrospectively using SPSS.
Results: 683 patients with a median age of 65 (37–88) could be evaluated.
68% were male, 32% female. 22% suffered from a locally advanced inoperable tumour, 78% had metastatic disease at diagnosis. Histology distribution was: adenocarcinoma (61%), squamous carcinoma (28%), others
(11%). 639 patients (94%) received one or more palliative treatment lines,
6% best supportive care only. Therapy consisted of chemotherapy in 82%,
radiation in 14% and radiochemotherapy in 4%. 1,497 medical therapy
lines were applied to 608 patients resulting in a mean number of 2.5 lines
per patient (1–9). Most often used regimens were: carboplatin/paclitaxel (15%), gemcitabine mono (10%), erlotinib (8%), docetaxel/carboplatin (7%), gemcitabine/vinorelbine (6%) and trofosfamid (6%). Toxicities
grade 3 or 4 according to CTC criteria could be observed in 9% of all
medical therapies. 84% of patients died in the observation period, mostly due to the tumour (76%). The median overall survival (OS) was 13.6
months (0.5–194.6). One, three and five year survival probabilities were
55%, 16% and 6% respectively. Patients with locally advanced disease had
an OS of 17.2 months (1.1–188.5) compared to 12.0 months (0.5–194.6)
for patients with metastases (p = 0.004). One, three and five year survival
probabilities in locally advanced disease were 70%, 21% and 7% as compared to 50%, 14% and 6% in stage IV disease.
Conclusion: Survival of patients with advanced NSCLC in routine care is
comparable to survival achieved in clinical trials.
Disclosure: No conflict of interest disclosed.
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ATM deficiency is associated with sensitivity to PARP1 –
and ATR inhibitors in lung adenocarcinoma
Schmitt A.1, Knittel G.1, Welcker D.1, Yang T.-P.1, George J.1, Nowak M.2,
Leeser U.1, Büttner R.1, Perner S.3, Peifer M.1, Reinhardt H.C.1
Uniklinik Köln, Köln, Germany, 2Uniklinik Bonn, Bonn, Germany,
Universitätsklinikum Schleswig Holstein Campus Lübeck, Lübeck, Germany

1
3

Defects in maintaining genome integrity are a hallmark of cancer. The
DNA damage response kinase ATM is frequently mutated in human can-
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Endotoxin induces resistance to radiotherapy in NSCLC cell
lines in vitro – role of EGFR and CREB
Grandel U.1,2, Gökyildirim M.Y.1, Subtil F.B.S.3, Engenhart-Cabillic R.3,
Dahlem G.1, Sibelius U.1, Grimminger F.1, Hattar K.1
Universitätsklinikum Gießen und Marburg, Standort Gießen, DZL, Medizinische
Klinik IV/V, Gießen, Germany, 2Asklepios Klinik Lich, Abteilung für Innere
Medizin, Lich, Germany, 3Universitätsklinikum Gießen und Marburg, Standort
Marburg, DZL, Klinik für Strahlentherapie und Radioonkologie, Marburg,
Germany
1

Lung cancer is the leading cause of cancer-related mortality. Non-smallcell lung cancer (NSCLC) histology accounts for about 80% of tumors.
Radiotherapy is an integral component of multimodal tumor therapy in
combination with surgery, classical chemotherapy or targeted therapy,
such as anti-EGFR-strategies when activating mutations are found. Pulmonary infections, most commonly with gram-negative germs, are frequently found in lung cancer patients and worsen prognosis. The cell wall
component Lipopolysaccharide (LPS) accounts for the pathogenicity of
gram-negative bacteria. While it has been shown that LPS promotes NSCLC growth in vitro an in vivo, it is unclear whether LPS affects sensitivity
to radiotherapy.
Three NSCLC cell lines with different EGFR-status (A549, wildtype;
H1975, mutated, H520, deficient) were pre-incubated with LPS and then
exposed to ionizing radiation Clonogenic survival was quantified by the
colony formation assay. Additionally, DNA-double strain breaks were
quantified and protein analyses were performed. In all three cell lines, ionizing radiation induced a dose-dependent decrease in clonogenic survival.
When cells were pre-treated with LPS, the sensitivity to radiotherapy was
remarkably decreased in A549 and in H1975 cells, while in H520 cells
radiosensitivity was unchanged. As the most prominent response was observed in H1975 cells, further analyses were carried out in this cell line.
In irradiated cells, a proteome array showed phosphorylation of EGFR,
the transcription factor CREB (cAMP-responsive element binding protein) and of members of the scr-familiy tyrosine kinases in response to
LPS. Phosphorylation CREB and EGFR were confirmed by Western Blot.
Pharmacological intervention with the irreversible EGFR tyrosine kinase inhibitor AG-001 completely restored radio sensitivity in LPS-treated cells. Interestingly, inhibition of CREB phosphorylation by targeting
CREB-binding protein was equally effective to inhibit radio resistance
upon LPS treatment, as quantified by colony formation. This effect could
be reproduced when DNA-double strain breaks were quantified as a surrogate for irradiation-dependent cellular damage.
Endotoxin induces radiotherapy resistance by an EGFR- and CREB-dependent mechanism. Thus, bacterial infections could directly affect response to radiotherapy in NSCLC. Moreover, these findings could have
implications for overcoming radiotherapy resistance in NSCLC.
Disclosure: No conflict of interest disclosed.
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CheckMate 384: a Phase 3b/4 dose-frequency optimization
trial of Nivolumab in advanced or metastatic non-small cell
lung cancer
Reinmuth N.1, Harris R.2, Mitchell P.3, Garon E.B.4, Zhu J.5, Chang I.-F.5,
Selvaggi G.5, Pichon E.6
Asklepios Clinic Gauting, Gauting, Germany, 2Broome Oncology and US
Oncology Research, Johnson City, United States, 3Austin Health, Melbourne,
Australia, 4UCLA/TRIO, Santa Monica, United States, 5Bristol-Myers Squibb,
Princeton, United States, 6CHU Tours-Bretonneau, Tours, France
1

Introduction: Nivolumab, an anti-programmed death-1 antibody, is approved for the treatment of various cancers. Based on efficacy and safety
findings across multiple tumor types, the approved dose of nivolumab
was, until recently, 3 mg/kg every 2 weeks (Q2W). In September 2016, the
approved nivolumab dose in non-small cell lung cancer (NSCLC), melanoma, and renal cell carcinoma was modified in the United States to a flat
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dose of 240 mg Q2W. Reducing the frequency of nivolumab administration may increase convenience and compliance while maintaining efficacy
and safety in patients receiving long-term nivolumab therapy. CheckMate
384, a randomized, open-label phase 3b/4 trial (NCT02713867) was designed to evaluate less frequent nivolumab dosing (480 mg every 4 weeks
[Q4W] vs 240 mg Q2W) in patients with advanced/metastatic NSCLC
following up to 12 months of prior treatment with nivolumab 3 mg/kg or
240 mg Q2W.
Methods: Eligible patients are adults with advanced/metastatic squamous
or non-squamous NSCLC and Eastern Cooperative Oncology Group performance status 0–2 who received prior intravenous nivolumab 3 mg/kg
or 240 mg Q2W for up to 12 months and achieved a complete or partial response or stable disease confirmed on 2 consecutive assessments. Patients
with untreated, symptomatic central nervous system metastases are not
eligible. Patients are randomized 1:1 to receive intravenous nivolumab in
1 of 2 flat-dose schedules: 240 mg Q2W or 480 mg Q4W. Randomization
is stratified by histology and response to pre-study nivolumab treatment
(complete/partial response vs stable disease). Endpoints are shown in the
table. The primary objective is to compare 6-month and 1-year progression-free survival (PFS) rates between patients who received nivolumab
480 mg Q4W and those who received 240 mg Q2W. Planned enrollment
is 620 patients.
Tab. 1. Study endpoints

Primary

Secondary
PFS rate at 1 year after randomization by tumor
histology and by response to pre-study nivolumPFS rates at 6 months
ab before randomization
and 1 year after
PFS rate at 2 years after randomization
randomization
Overall survival rate
(co-primary)
Safety and tolerability, as assessed by incidence
and severity of adverse events
Disclosure: Neils Reinmuth: Financing of Scientific Research: Speakers and
consulting honoraria: Bristol-Myers Squibb, Hoffmann-La Roche, Lilly, Novartis,
Boehringer-Ingelheim, Astra-Zeneca, Amgen, Pfizer, MSD
Eric Pichon: No conflict of interest disclosed.
P857

PANORAMA – Real world molecular testing, treatment
patterns, and clinical outcomes in patients with EGFR
mutation-positive locally advanced or advanced NSCLC
Griesinger F.1, Büttner R.2, Deppermann K.-M.3, Reinmuth N.4, Schütte W.5,
Thomas M.6, Bergner S.7, Schumann C.8
Pius Hospital, Department of Hematology and Oncology, Oldenburg, Germany,
University Hospital of Cologne, Institute for Pathology, Köln, Germany, 3Sana
Kliniken Düsseldorf, Lung Center - Department of Pneumology, Düsseldorf,
Germany, 4Asklepios Fachklinik München-Gauting, Department of Thoracic
Oncology, Gauting, Germany, 5Martha-Maria Krankenhaus Halle-Dölau
gGmbH, Department of Internal Medicine II, Halle, Germany, 6Thoraxklinik im
Universitätsklinikum Heidelberg, Internistische Onkologie der Thoraxtumoren,
Heidelberg, Germany, 7AstraZeneca Oncology, Wedel, Germany, 8KemptenOberallgäu Hospitals, Clinic for Pneumology, Thoracic Oncology, Sleep- and
Respiratory Critical Care, Kempten and Immenstadt, Germany
1
2

Introduction: A majority (50–60%) of patients (pts) with Epidermal
Growth Factor Receptor (EGFR) mutation-positive non-small cell lung
cancer (NSCLC) acquire resistance to front line EGFR-targeted tyrosine
kinase inhibitors (TKIs) due to a T790M-mutation. The current standard
of care among pts progressing following an EGFR-TKI therapy is platinum based doublet chemotherapy, which achieves response rates from
20% to 35%. Osimertinib is the first approved third generation EGFR-TKI
targeting T790M-mutant NSCLC. In a phase III trial, osimertinib showed
significantly better response rates and progression-free survival than platinum therapy plus pemetrexed in pts who had progressed after first-line
EGFR-TKI.
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Use of EGFR-TKIs like osimertinib requires confirmation a T790M mutation. The need for testing to determine T790M mutation status and
the resultant shift from a chemotherapy-based regimen to oral targeted
therapy will further impact the current standard of care and management
practices.
PANORAMA will help to understand evolving real-world pts management, treatment patterns and associated outcomes among pts with EGFR
mutation-positive locally advanced or advanced NSCLC who have progressed on or after EGFR-TKI therapy.
Methods: PANORAMA is a prospective observational study including
currently 61 study sites in Germany recruiting pts with EGFR mutation-positive locally advanced or advanced NSCLC who have progressed
on or after EGFR-TKI therapy (1. cohort) or pts diagnosed with de-novo
EGFR T790M mutation-positive locally advanced or advanced NSCLC (2.
cohort). Recruitment of pts started in May 2016. Pts will be enrolled during a 24 months enrollment period and will be followed until death, loss
to follow-up, withdrawal of consent or study end date in Q2/2019. There
are no specific drug exposures or interventions being evaluated, as cohort
eligibility (for both cohorts) is not exposure- but rather disease-based.
Primary objectives are to describe molecular testing and treatment patterns including associated clinical outcomes in this particular patient cohort. Secondary objectives are to describe health care utilization patterns,
treatment and biopsy related complications, rate of CNS metastases and
associated treatments pts health-related quality of life (EORTC QLQ-C30
and LC13). The first interim analyses will be performed in Q1/2018.
A global study is launched in other regions including Europe, North
America and Asia.

L1 on TC or IC (TC1/2/3 or IC1/2/3; mOS, 15.7 vs 10.3; HR, 0.74). Here
we present further subgroup analyses.
Methods: OAK evaluated atezolizumab vs docetaxel in an unselected NSCLC population who had failed prior platinum-containing chemotherapy.
Patients were stratified by PD-L1 expression, prior chemotherapy regimens and histology, and randomized 1:1 to atezolizumab (1200 mg) or
docetaxel (75 mg/m2) IV q3w. PD-L1 expression by IHC and mRNA was
centrally evaluated by VENTANA SP142 IHC assay and Fluidigm, respectively. Data cutoff, July 7, 2016.
Results: For the first 850 of 1225 randomized patients (primary study
population), OS was improved with atezolizumab vs docetaxel regardless
of histology and this benefit was observed across PD-L1 subgroups within
each histology (Table). PD-L1 gene expression showed a similar association with OS as PD-L1 IHC. In nonsquamous patients ORR was 14.4% vs
15.2%; in squamous patients ORR was 11.6% vs 8.2% (atezolizumab vs
docetaxel). OS benefit vs docetaxel was seen across subgroups including
patients with treated baseline brain metastases (n = 85; mOS 20.1 vs 11.9
mo; HR 0.54, 95% CI 0.63–0.89) and never smokers (n = 156; mOS 16.3
vs 12.6 mo, HR 0.71, 95% CI 0.47–1.08). Further secondary endpoints
and exploratory biomarker analyses for these subgroups and by age and
EGFR/KRAS status will be presented.
Conclusions: OAK demonstrated clinically relevant improvements with
atezolizumab in the ITT population, including in both histology subgroups regardless of PD-L1 expression (measured by IHC or tumor gene
expression), and among other subgroups including never smokers and in
patients with baseline brain metastases.

Disclosure: Frank Griesinger: Advisory Role: Ariad, Astra-Zeneca, Boehringer-Ingelheim, Bristol-Myer-Squibb, Celgene, Clovis, Lilly, Merck-Sharp-Dome,
Novartis, Pfizer, Roche; Financing of Scientific Research: Ariad, Astra-Zeneca,
Boehringer-Ingelheim, Bristol-Myer-Squibb, Celgene, Clovis, Lilly, Merck-SharpDome, Novartis, Pfizer, Roche; Expert Testimony: AstraZeneca, Boehringer-Ingelheim, Bristol-Myer-Squibb, Celgene, Lilly, Merck-Sharp-Dome, Novartis, Pfizer,
Roche; Other Financial Relationships: Ariad, AstraZeneca, Boehringer-Ingelheim,
Bristol-Myer-Squibb, Celgene, Lilly, Merck-Sharp-Dome, Novartis, Pfizer, Roche
Christian Schumann: Advisory Role: AstraZeneca; Financing of Scientific Research: AstraZeneca
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OAK, a randomized Ph III study of atezolizumab vs docetaxel
in patients with advanced NSCLC: results from subgroup
analyses
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Brazil, 8Aichi Cancer Center Hospital, Nagoya, Japan, 9Sungkyunkwan University
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Roche
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ENLARGE – Lung: a national, prospective, non-interventional
study (NIS) of nivolumab (BMS-936558) in patients with
locally advanced or metastatic non-small cell lung cancer
(NSCLC) with squamous and non-squamous histology (stage
IIIB/IV) after prior chemotherapy
Sebastian M.1, Gröschel A.2, Gütz S.3, Schumann C.4
Universitätsklinik Frankfurt, Medizinische Klinik 2, Frankfurt, Germany,
Clemenshospital Münster, Innere Medizin II, Münster, Germany, 3Evangelisches
Diakonissenkrankenhaus Leipzig, Leipzig, Germany, 4Klinik für Pneumologie,
Thoraxonkologie, Schlaf- und Beatmungsmedizin, Kempten, Germany
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Background: Atezolizumab inhibits PD-L1 binding to its receptors PD-1
and B7.1, thereby restoring tumor-specific T-cell immunity. Primary analysis of the Phase III OAK study in previously-treated NSCLC revealed
superior survival for atezolizumab vs docetaxel in the ITT population
(mOS, 13.8 vs 9.6 months; HR, 0.73) and in patients expressing ≥1% PD-

Background: The approval of nivolumab as the first immune checkpoint
inhibitor marks a major change in the treatment of non-small cell lung
cancer (NSCLC). Nivolumab is a fully human IgG4 monoclonal antibody
that targets the programmed death-1 (PD-1) receptor on activated immune cells. Currently the treatment experience with nivolumab is based
on data of clinical trials. Therefore, real-world data is needed to demon-
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strate effectiveness in a less preselected patient poulation. Of further importance is the monitoring of occurence and treatment of immune related
adverse events (irAE) in a real world setting, since irAEs differ from those
observed with targeted treatments or chemotherapy.
Study design: ENLARGE – Lung is a national, prospective, observational, multicenter multi-cohort study. Overall, 660 patients diagnosed with
locally advanced or metastatic NSCLC, who start a new systemic therapy
with nivolumab within the market authorization approval, will be enrolled in 2 stratified cohorts (220 patients with squamous and 440 patients
with non-squamous histology). The study collects data from approx. 60
oncology care facilities. Patients will be followed for 5 years from index
date until death, withdrawal of consent, loss of follow-up/record, or to end
of study, whichever comes first. During the follow-up period, assessment
schedules will be performed according to routine local clinical practice.
Data collection will take place at D0, W6, M3, M6, M9, M12, M24, M36,
M48, and M60. The primary objective is overall survival (OS). Secondary
objectives include PFS, response rates, patient characteristics, safety profiles, treatment patterns and patient-reported outcomes.
Disclosure: Martin Sebastian: Advisory Role: BMS; Financing of Scientific Research: BMS
Christian Schumann: Advisory Role: BMS; Financing of Scientific Research: BMS
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The role of the AAA+ ATPases Reptin and Pontin in salivary
gland cancer
Mikesch J.-H.1, Hartmann W.2, Huber O.3, Arteaga M.F.1, Wardelmann E.2,
Berdel W.E.1, Stenner M.4, Grünewald I.2
Medizinische Klinik A, Hämatologie und Onkologie, Universitätsklinikum
Münster, Münster, Germany, 2Institut für Pathologie der Universität Münster,
Münster, Germany, 3Institut für Biochemie II der Universität Jena, Jena,
Germany, 4HNO-Klinik der Universität Münster, Münster, Germany
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Introduction: Despite significant progress in prevention and management of salivary gland cancer (SGC), prognosis for patients with advanced
stage of the disease is still poor. Moreover, therapeutic options beyond
local therapy are limited. Very little is known about oncogenesis of this
very heterogeneous group of malignant tumors. Thus, generation of novel
targeted therapies remains challenging for this cancer entity and unveiling
the key mechanisms of deregulation of the transcriptional and epigenetic
programs driving tumor progression and metastasis is the main research
goal. In the last few years, the AAA+ ATPase family members Reptin and
Pontin have been implicated in various cellular processes including transcriptional regulation, remodeling of chromatin and repair of DNA damage that are frequently deregulated in cancer.
Methods and Results: Analyzing 94 SGC tumor samples with 13 different
histological subtypes we found both, Reptin and Pontin highly expressed
in the majority of samples and in most of the histological subtypes. Interestingly, patients with a high percentage of Reptin-expressing cells showed
significant inferior overall survival (OS) as compared to patients with a
low percentage of Reptin-expressing cells (p = 0.033), with estimated
5-year and 10-year OS rates of 59.3% and 41.8%, respectively. Interestingly, nuclear expression of Pontin strongly correlated with both, nuclear
(p = 0.00001) as well as cytoplasmatic (p < 0.0001) expression of Reptin.
Moreover, tumor cells with low nuclear expression of Pontin also showed
significantly lower percentage of Reptin-positive cells (p = 0.003). High
percentage of Reptin-positive cells strongly correlated with expression of
MIB-1 (p = 0.003). However, no correlation was found between expression levels of Pontin and MIB-1 in salivary gland carcinoma cells. There
were no significant associations between expression levels of Reptin and
Pontin on the one side and patients´ gender or clinical and pathological
staging variables T and N.
Conclusion: In conclusion, our results describe Reptin and Pontin as novel markers frequently expressed in salivary gland cancer. Association of
high Reptin expression with increased expression of MIB-1 and decreased
overall survival suggests a role in progression and metastasis of these tumors. Our results shed light into salivary gland cancer oncogenesis and
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may pave the way for new therapeutic strategies for the treatment of this
heterogeneous group of malignancies.
Disclosure: No conflict of interest disclosed.
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Treatment beyond progression with nivolumab (nivo) in
patients with recurrent or metastatic (R/M) Squamous Cell
Carcinoma of the Head and Neck (SCCHN) in the phase 3
CheckMate 141 study
Kasper S.1, Haddad R.2, Ferris R.L.3, Blumenschein Jr G.4, Fayette J.5,
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West German Cancer Center, University Hospital Essen, Essen, Germany, 2DanaFarber/Harvard Cancer Center, Boston, United States, 3University of Pittsburgh
Medical Center Cancer Center, Pittsburgh, United States, 4MD Anderson Cancer
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Kingdom
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Introduction: Responses in patients (pts) treated with immune checkpoint inhibitors may occur after initial evidence of radiological disease
progression. In CheckMate 141, a randomized phase 3 study of nivo vs
single agent of investigator’s choice (IC) in R/M SCCHN, nivo prolonged
OS vs IC therapy, HR = 0.70 (97.73% CI: 0.51, 0.96). Grade 3–4 treatment-related adverse events (TRAEs) occurred in 13.1% of nivo-treated
pts and 35.1% of IC-treated pts. Pt-reported quality of life was stable with
nivo and worsened with IC. We assessed outcomes in pts treated beyond
progression (TBP) with nivo in CheckMate 141.
Methods: Treatment beyond investigator-assessed RECIST 1.1-defined
progression was permitted in pts in the nivo arm if all protocol-specified
criteria were met. Otherwise, pts were not treated beyond progression and
discontinued treatment after first progression. Pts without progression or
without a tumor assessment to determine progression were excluded from
analysis.
Results: Of the 240 pts randomized to nivo, 139 (58%) experienced progression. Among them, 57 (41%) received ≥1 dose of nivo after progression (TBP group), and 82 (59%) were not treated beyond progression
(NTBP group). Mean duration of treatment beyond progression was 2.0
mo (range: 0–9). Median OS was 12.7 mo (95% CI: 9.7, not reached) in
the TBP group and 6.1 mo (95% CI: 4.8, 7.8) in the NTBP group. The objective response rate from randomization to initial progression was 12.3%
and 4.9% for the TBP and NTBP groups, respectively; 31.6% and 19.5% of
pts, respectively, had stable disease. After initial progression, 13 pts (23%)
in the TBP group had tumor burden reduction, with >30% reduction in 2
pts. Of these 13 pts, 7 were HPV+, 3 had PD-L1 ≥1%, and 4 had ≥20% tumor size increase at first progression. In the TBP and NTBP groups select
TRAEs were similar, with a higher frequency of skin disorders in the TBP
group (29.8% and 11.0%; 0 were grade 3–4). Select endocrine TRAEs occurred in 10.5% (TBP) and 8.5% (NTBP) of pts; 0 were grade 3–4. Grade
3–4 TRAEs occurred in 12.3% (TBP) and 13.4% (NTBP) of pts. Pt-reported quality of life from randomization through wk 21 was generally stable
in the TBP group, consistent with the overall nivo-treated population.
Additional analyses to characterize TBP and NTBP pts to be presented.
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Conclusions: Results suggest that nivo treatment beyond RECIST-defined progression was tolerable in R/M SCCHN, and some pts experienced tumor reduction after initial progression.
Disclosure: Stefan Kasper: Advisory Role: Ad Board: Bristol-Myers Squibb; Other
Financial Relationships: Travel expenses: Bristol-Myers Squibb
Kevin Harrington: Advisory Role: Advisory Board membership: Astra Zeneca,
Bristol-Myers Squibb, Merck, MSD, Pfizer; Financing of Scientific Research: Honoraria: Astra Zeneca, Bristol-Myers Squibb, Merck, MSD, Pfizer; Expert Testimony:
Research Grants: MSD
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Stromal Collagen Type VI expression associates with
malignant features and predicts a poor prognosis in salivary
gland cancer
Angenendt L.1, Grünewald I.2, Mikesch J.-H.1, Görlich D.3, Hartmann W.2,
Berdel W.E.1, Schliemann C.1, Stenner M.4
University Hospital Muenster, Department of Medicine A, Muenster, Germany,
University Hospital Muenster, Gerhard Domagk Institute of Pathology,
Muenster, Germany, 3University of Muenster, Institute of Biostatistics and
Clinical Research, Muenster, Germany, 4University Hospital Muenster,
Department of Otorhinolaryngology, Head and Neck Surgery, Muenster,
Germany
1
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Introduction: Collagen Type VI (COLVI) is an extracellular matrix protein that is upregulated in various solid tumors during tumor progression.
It has recently been shown to stimulate proliferation, suppress apoptosis
and promote invasion and metastasis of tumor cells. A role of COLVI in
malignant salivary gland tumors has not been described so far.
Methods: Using tissue microarrays, we analyzed COLVI protein expression in 91 primary malignant salivary gland tumors using APAAP immunohistochemistry. The degree of stromal COLVI immunoreactivity was
scored from 1 to 3. The study was conducted according to the Declaration
of Helsinki on biomedical research involving human subjects. Written informed consent was obtained from each patient and the scientific protocol
was approved by the local research ethics committee (No. 2012–370-f-S).
Results: Expression of COLVI was found in all salivary gland tumor specimens (21%, 46% and 33% for scores of 1, 2 and 3, respectively). Highgrade cancers demonstrated significantly higher expression of COLVI
than low-grade cancers (P < 0.001). High COLVI expression was associated with increased expression of the proliferation marker MIB (P = 0.001)
as well as increased cellular staining of p53 (P = 0.031) as an indicator
of mutated TP53. In addition, COLVI expression was significantly elevated in the stroma of advanced and invasive T stages (T3–4 vs. T1–2,
P = 0.006) as well as in tumors with perineural invasion (P = 0.033). Patients with metastatic lymph node involvement had significantly higher
COLVI scores (P = 0.009) and the number of involved lymph nodes increased with COLVI expression (P = 0.01). When trichotomized into low
(score 1) intermediate (score 2) and high expressers (score 3), high COLVI expression significantly predicted poorer overall survival (OS) (5-year
OS 93.8% vs 55.1% vs 38.3%, P = 0.002).
Conclusion: We identified stromal COLVI as a novel factor associated
with malignant features, tumor aggressiveness and a poor prognosis in
salivary gland cancer.
Disclosure: No conflict of interest disclosed.

Abstracts

P863

Tumor-associated B cells and humoral immune response in
head and neck squamous cell carcinoma (HNSCC)
Thelen M.1,2, Lechner A.1,3, Schlößer H.1,4, Rothschild S.5,6, Wennhold K.1,2,
Beutner D.3, von Bergwelt-Baildon M.1,2
University Hospital Cologne, Cologne Interventional Immunology,
Cologne, Germany, 2University Hospital Cologne, Department of Internal
Medicine I, Cologne, Germany, 3University Hospital Cologne, Department
of Otorhinolaryngology, Cologne, Germany, 4University Hospital Cologne,
Department of General, Visceral and Cancer Surgery, Cologne, Germany,
5
University Hospital Basel, Department of Oncology, Basel, Switzerland,
6
University Hospital Basel, Tumor Immunology, Basel, Switzerland
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Tumor-infiltrating immune cells play a major role in both the promotion and prevention of tumor development. A precise understanding of
mechanisms by which the human immune system affects malignancies
will be critical for the successful treatment of malignancies with immunotherapeutic approaches. While T cells can either contribute to cancer
development or anti-tumor immunity, to date, little is known about the
role of B cells. The B-cell compartment consists of specific subpopulations
with various distinct functions. On the on hand, B cells can contribute
to immune responses as antigen-presenting cells or by the production of
tumor-specific antibodies and on the other hand regulatory B-cell subsets
can inhibit immune responses. Here, we provide a comprehensive analysis of tumor-associated B cells in head and neck squamous cell carcinoma (HNSCC). 10-colour flow cytometric and 4-colour immunohistochemical analyses of fresh tumors samples from patients with HNSCC
revealed tumor infiltrating lymphocytes in all analyzed HNSCC tumors
(n = 36) and a substantial B-cell infiltration in the majority of tumors.
Subset-analyses of tumor-infiltrating B cells showed high numbers of activated B cells (CD86+), antigen-presenting B cells (CD86+CD21–), plasma
blasts (CD38high) and memory B cells (IgD–CD27+) compared to PBMCs
of cancer patients and healthy controls. Regulatory B cells were not increased within the tumors. LUMINEX bead assay revealed the presence of
tumor-specific antibodies against one or more of the analyzed 36 cancer
testis antigens in serum samples of 32/36 patients. B cells make up a relevant part of tumor-infiltrating lymphocytes in HNSCC. These results are
of important translational relevance to emerging immunotherapies.
Disclosure: No conflict of interest disclosed.
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Long-term-survivors with metastatic head and neck cancer –
an analysis of 5 interesting cases
Große-Thie C.1, Kriesen U.1, Kragl B.1, Murua Escobar H.1, Hildebrandt G.2,
Mlynski R.3, Frerich B.4, Junghanß C.1
Hämatologie, Onkologie, Universitätsmedizin Rostock, Rostock, Germany,
Klinik für Strahlentherapie, Universitätsmedizin Rostock, Rostock, Germany,
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Klinik für Hals-Nasen-Ohrenheilkunde, Universitätsmedizin Rostock, Rostock,
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Germany
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Introduction: In general metastatic squamous cell carcinoma of head and
neck (SCCHN) patients (pts.) is characterized by very poor prognosis
with a median survival of less than 12 month. However some pts. show
remarkable long survival of more than 2 years. Herein we present a comparative analysis of long term SCCHN pts. presented to our department
concerning important disease parameters.
Methods: Consecutive SCCHN pts. with metastatic disease and survival
of more than 30 month were included. Parameters analysed included age,
sex, tumour stage, histopathological features, preceded treatments, employed chemotherapeutic protocols and current disease status.
Results: Five pts. were identified meeting the including criteria (3 male/2
female). Age at point of diagnosis ranged between 42–60 years. All male
pts. are current smokers, one female was former smoker (20 py); the other non-smoker. One pt. was initial diagnosed with metastatic disease, 4
had initial a local advanced disease (3× T4 tumours, 1× T2-tumour, all
with nodal involvement). Primary tumour sites were oropharynx (3),
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hypopharynx (1) and nasopharynx (1). Histologic types were SSCs in 4
of 5 cases (G2–3) and 1 adenoid-cystic carcinoma (G2). P16-status was
negative in 2 cases, in 3/5 unknown. From pts. with local advanced disease 3 received definitive radio-chemotherapy, 1 pt. with T2 N1-tumor
was chirurgical resected with adjuvant radiotherapy. These pts. recurred
with metastases 5, 7, 9 and 38 months after initial treatment. The case with
primary metastatic disease showed bone and lymph node involvement;
all other recurred with pulmonal metastases. All pts. received systemic
chemotherapy when diagnosed with metastases, in first line setting platin/5-FU+/-cetuximab, 1 pt. only cetuximab-mono. Three of 5 pts. received
second and third-line therapy (taxanes, mtx). The pt. with bone metastases received radiotherapy after systemic treatment. One pt. had extracraniell stereotactic radiotherapy of lung metastases. Two pts. are currently
free of disease signs, 1 is stable, 2 progressive. The duration of metastatic
disease ranges from 32–80 month.
Conclusion: Comparative analysis revealed no common factors among
the long time survival cases. However, the analyzed cases were younger
aged, compared to majority of head and neck cancer patients in our department. Due to SCCHN heterogeneity identification and evaluation of
other markers as molecular signatures may allow estimating disease and
survival options.

(www.onkopedia.com). Flow-FISH technique was used for TL analysis of
peripheral blood (PB). Premature TL shortening below the 1% percentile in the PB leucocytes was used as cut-off to prompt additional genetic
work-up which comprises a next generation sequencing panel including
known DKC causing genes (CTC1, DKC1, NHP2, NOP10, RTEL1, TERC,
TERT, TINF2, USB1, WRAP53).
Results: In the analyzed cohort, 38 out of 184 patients (21%) showed
TL below the 1% percentile, and het. RTEL1 mutations were identified
in three pts. One 71 year-old (yo) male pt. with a 437R>P mutation was
screened for PF and showed only mild leukocytopenia. One 53 yo female
pt. with a 1196G>D mutation with moderate cytopenia and liver cirrhosis
was screened for BMF. A third 64 yo male pt. with detected 325L>P mutation was screened for aplastic anemia. Classical DKC symptoms were
found in none of the three pts.
Conclusions: We show that isolated het. RTEL1 mutations do not only
occur in patients with PF, but also in sole BMF in the absence of classical
DKC symptoms. Thus, het. RTEL1 mutations expand the list of genes for
cryptic DKC to be analyzed in adult pts with BMF and shortened TL. Further data from clinical registries such as the ATR are needed to evaluate
the clinical relevance of RTEL1 mutations in cryptic DKC, including its
role in prognosis and response to therapy.

Disclosure: No conflict of interest disclosed.

Disclosure: No conflict of interest disclosed.
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Nicht maligne Hämatologie, Gerinnung II

Qualitative and quantitative analysis of intrahepatic blood
flow changes in patients with hereditary hemorrhagic
telangiectasia (HHT)
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Schelker R.C.1, Barreiros A.P.2, Hart C.1, Herr W.1, Jung E.-M.2

Heterozygous RTEL1 variants are associated with bone
marrow failure in cryptic dyskeratosis congenita – first results
from the Aachen telomere registry
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Introduction: Classical Dyskeratosis congenita (DKC) represents a paradigmatic telomere disorder in children characterized by premature telomere length (TL) shortening, skin affection and bone marrow failure
(BMF). In adults, DKC presents more often with cryptic and sole manifestations such as BMF or pulmonary fibrosis (PF). RTEL1 is a helicase
which promotes t-loop unwinding and suppresses telomere fragility, thus
maintaining the integrity of vertebrate telomeres. Compound heterozygous (het) mutations in RTEL1 were found to cause DKC with BMF and
premature aged TL in children. In contrast, in adults, het RTEL1 mutations have only been identified in patients (pts) with PF, but not in BMF.
Here, we report two pts from the Aachen Telomeropathy Registry (ATR)
with isolated het RTEL1 mutations and BMF as the primary clinical manifestation.
Methods and patients: TL screening was carried out in 184 pts from
52 participating ATR centers. Inclusion criteria for the ATR and reason
for screening were clinical suspicion of a telomere disorder based on the
assessment of the treating physician and/or DGHO recommendations
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Introduction: Hereditary hemorrhagic telangiectasia (HHT) is a rare
inherited abnormality characterized by systemic vascular dilatation resulting in arteriovenous fusion including hepatic vascular malformations (HVaMs) with the risk of bleeding events. Due to current efforts to
sub-classify a high risk group of asymptomatic patients with HVaMs on
the one side and the experienced benefits of bevacizumab on the other
side, cost-effective screening of HHT patients for hepatic involvement become more and more attractive.
Methods: US/CEUS imaging data of 18 patients diagnosed with HHT
were retrospectively analyzed with a high-end US scanner. Regarding CEUS, real- time contrast harmonic imaging and sulfur hexafluoride-filled microbubbles were used. Findings on B-Mode, color coded
Doppler sonography (CCDS) and Power Doppler (PD) were analyzed in
respect of suggested sonographic grading criteria and by considering the
«color spots». In order to perform TIC analysis eight regions of interest
(ROIs) were placed in the perfused hepatic artery, portal vein, shunt region and hepatic parenchyma, two ROIs per region. For quantitative investigation, the area under the curve (AUC) and time to peak (TTP) was
considered.
Results: HVaMs could be identified in all patients, being localized particularly in the central area, segment 8 and the left lobe of the liver. All
patients showed dilated hepatic artery. Altogether, in only 55,6% of our
patients the two major Caselitz criteria were positive, while 16,7% did not
reach diagnostic criteria for HVaMs. Buonamico reported higher sensitivity for «color spots» compared to Caselitz criteria, but 27,8% of our
patients showed no spots at all. With regard to sonographic grading criteria by Buscarini, grade 3 could be demonstrated most frequent (~ 40%).
Significant lowest TTP and highest AUC were detected in the hepatic artery and highest TTP and lowest AUC in the hepatic parenchyma and the
portal vein. TTP and AUC values of the shunt region were between those
of hepatic artery and portal vein. US/CEUS covered all subtle patterns and
proved more accurate in diagnosis of challenging lesions like high-flow
angiomas when compared to MRI, CT or angiography.
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Conclusion: For the first time we analyzed CEUS findings of a group of 18
HHT patients regarding macro- and microcirculation. Our data demonstrate significant differences in TTP and AUC values in the four selected
regions: hepatic artery, shunt region, portal vein and hepatic parenchyma.
Disclosure: No conflict of interest disclosed.
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The role of variant alleles of the mannose-binding lectin in
hemophilia A – inhibitor development in severe hemophilia
Ulrich-Merzenich G.1, Pavlova A.2, Hausen A.3, Zeitler H.3, Oldenburg J.2
Medizinische Klinik III, Universitätsklinikum, Bonn, Germany, 2Institute of
Experimental Haematology and Transfusion Medicine, University Clinic Centre,
Bonn, Germany, 3Medizinische Klinik I, Universitätsklinikum, Bonn, Germany
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Introduction: Patients with hemophilia A, a severe clotting disorder, lack
functional endogenous FVIII. The therapeutically administered FVIII
leads in up to 30% of patients to FVIII antibodies (inhibitors),the most
severe and costly complication. FVIII-mannosylation is known to foster
the presentation of mannosylated FVIII to CD4+-T-lymphocytes in vitro.
Mannose is the primary ligand for the mannose-binding lectin (MBL),
which activates the lectin pathway of complement. Variant MBL-alleles
lead to low peripheral MBL-concentrations.
Methods: In this case control study variant Mannose-binding-alleles
(codon 54 G>A, codon 52 G>A, codon 57 C>T) were determined in 237
patients with severe hemophilia A with and without inhibitors to FVIII
(119 vs 118). The association of variant MBL-alleles and the –308G>A
TNF-a-polymorphism with a higher presence of inhibitors were studied.
Results: In the inhibitor group a higher frequency of the A allele in codon 54 (P < 0.05; OR: 1.81) and the homozygous A/A genotype (codon
54) (P < 0.05) was present. The homozygous MBL-genotype 0/0 which
summarizes the different variant alleles occurred with a higher frequency
in the inhibitor group (0.08 vs 0 P = 0.003). Based on the genetic background a functional immune response phenotype was determined. 11.8%
of patients with inhibitors were of the low MBL/high TNF-a phenotype vs
0.03% of the non-inhibitor patients (OR:3.71).
Conclusion: MBL deficiency is part of the individual genetic risk profile
for inhibitor development in haemophilia. MBL may provide a specific
protection against inhibitor development during critical phases of the
substitution therapy through a removal of mannosylated FVIII.
First and second authors contributed equally
Disclosure: No conflict of interest disclosed.

Methods: Microscopic analysis of the peripheral blood (PB) smear revealed red blood cell basophilic stippling as a characteristic sign of P’5N-1
deficiency. Furthermore, no evidence of sickle cell anemia or spherocytosis was present, and lead poisoning was ruled out by normal serum lead
levels. Bone marrow cytology revealed erythroid hyperplasia but no other
abnormal findings. Enzyme activity of G6PD and 6-phosphogluconatdehydrogenase showed normal results, whereas activity of the ribose-phosphate pyrophosphokinase was reduced to 60%, which has been described
in P’5N-1 deficiency. Genomic DNA was isolated from the patient’s and
relatives’ PB samples. P’5N gene coding regions and adjacent intronic regions were amplified by polymerase chain reaction and subjected to bidirectional sequencing by Sanger’s dideoxy chain termination reaction.
Results: The patient showed a homozygous insertion of a single adenosine
base in exon 5 (NM_016489.12: c.240dup), which -to our knowledge- has
not been described so far. This frameshift mutation causes a premature
translational stop signal at codon 82 (p.(Cys81Metfs*2)). The new variant was neither found in the 1000 genomes nor the ExAc database. Mutation-specific analysis of the family members showed that both parents
and one brother were heterozygous for the same mutation, whereas the
sister had two wildtype alleles. None of the family members suffered from
hemolytic anemia.
Conclusion: A new homozygous variant in the P5’N-1 gene was detected
in a patient with hereditary hemolytic anemia. This case reinforces the
continued importance of a thorough and educated microscopic analysis
of peripheral blood films in anemias of unknown cause (followed by a sophisticated and focused molecular work up), as this cost-effective test was
able to uncover the characteristic basophilic stippling ultimately leading
to the diagnosis of P5´N-1 deficiency.
Disclosure: No conflict of interest disclosed.
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Neutrophil extracellular traps impair fungal clearance in a
mouse model of invasive pulmonary aspergillosis
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Introduction: Hereditary pyrimidine-5´-nucleotidase (P5’N-1) deficiency is a very rare disorder, with approximately 60 described cases worldwide. However, among chronic non-spherocytic hemolytic anemias,
only glucose-6-phophate dehydrogenase (G6PD) and pyruvate kinase
deficiencies are more frequent. The anemic phenotype is associated with
either homozygous or compound heterozygous mutations in the P5’N-1
gene, consistent with autosomal recessive inheritance. Here, we describe
a 26-year old male patient presenting with jaundice as a consequence of
congenital hemolytic anemia of unknown cause.

Introduction: Neutrophils are the most abundant white blood cells. They
are recruited to sites of infection and kill pathogens through a combination of cytotoxic mechanisms, including the production of reactive oxygen species, the release of antimicrobial peptides and the formation of
neutrophil extracellular traps (NETs). Thereby they trap and kill bacteria
by forming highly decondensed chromatin structures that correlate with
histone hypercitrullination catalyzed by peptidylarginine deiminase 4
(PAD4). The impact of NETs on fungal clearance is controversial and toxicity of free DNA and histones is associated with organ damage.
Hence we asked whether NETs contribute to fungal clearance and alter
outcome in a mouse model of invasive pulmonary aspergillosis (IPA)
where neutrophils are essential for the survival.
Methods: IPA was induced by intratracheal application of Aspergillus fumigatus conidia in wildtype (C57BL/6J) or PAD4 deficient (Pad4-/-) mice.
Some mice were sacrificed 24 h after infection. Fungal load was assessed
as colony forming units after plating and culturing lung homogenates on
agar plates. For histological analysis lung sections were stained with H&E.
Blood and broncho alveolar lavage fluid (BALF) were analyzed for cell
count and ELISA was performed for albumin amount and citrullinated
Histone H3 (citH3). One week after infection invasive lung functions were
performed.
Results: 24 hours after induction of IPA PAD4 deficient mice showed unimpaired neutrophil recruitment in the blood and into the BALF com-
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Detection of a homozygosity of a new nonsense mutation in
the P5’N-1 coding gene in a case of pyrimidine-5-nucleotidase
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pared to wildtype mice. Interestingly, Pad4-/- mice revealed lower fungal burden in the lungs, which was accompanied by significantly lower
amounts of albumin in the BALF, indicating lesser lung damage. Histologic analysis showed a similar pattern of leukocyte infiltrates in the lungs of
both infected mice types. Analysis of citH3 in the BALF of infected mice
revealed significantly lower amounts in PAD4 deficient mice. To investigate whether the inability of NET formation further results in improved
lung function after clearance of infection, we performed invasive lung
function tests. These did not detect any significant differences in wildtype
or knockout mice, indicating that NET formation does not lead to permanent lung damage.
Conclusion: We suggest that NETs are not necessary for fungal clearance,
that they have only a minor contribution to tissue damage and are therefore not a target for the treatment of patients suffering from IPA.
Disclosure: No conflict of interest disclosed.
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LPS in the drinking water is sufficient to induce fate decision
of marrow hematopoietic stem and precursor cells in mice
Bugl S.1, Wirths S.1, Rehband N.1, Malenke E.1, Hinterleitner C.1, Frick J.-S.2,
Müller M.R.1, Kanz L.1, Kopp H.-G.1
Universitätsklinikum Tübingen, Medizinische Klinik, Abteilung II, Tübingen,
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Introduction: The mechanisms of neutrophil homeostasis in the steadystate are still less well understood than granulopoiesis in emergencies. We
have previously shown that steady-state granulopoiesis is demand-driven
and dependent on toll-like receptor 4 (TLR4) and TRIF signaling. However, the correlation between microbiota and steady-state granulopoiesis
has not been characterized. We analyze C57BL/6 mice with antibody-induced neutropenia after oral stimulation with lipopolysaccharide (LPS)
structures.
Methods: C57BL/6 mice were treated with LPS (TLR4 agonist), LPS RS
(TLR4 antagonist) in the drinking water or regular drinking water for 10
days. After 3 days, an antibody-induced neutrophil depletion (anti-Ly6G,
clone 1A8, i.p.) was performed. The control group was treated with PBS.
After 10 days the animals were sacrified and blood and bone marrow cells
were analyzed by FACS analysis and plasma G-CSF was determined by
ELISA.
Results: Addition of LPS in the drinking water of C57BL/6 mice led to a
significant increase in neutrophil numbers in the periphery as well as a
significant increase of G-CSF in the plasma was detectable. Addition of
LPS-RS leads to unchanged levels of neutrophils in the periphery as well
as nearly unchanged G-CSF levels in plasma. In the marrow of LPS treated
animals the numbers of hematopoietic stem cells (LSK-population) and
granulocyte-macrophage progenitor cells (GMP) were highly enriched
compared with animals treated with regular drinking water. After neutrophil depletion, G-CSF levels and the numbers of LSK and GMP-cells
in the marrow were significantly increased in normal and LPS treated
C57BL/6 mice. Interestingly, the bone marrow progenitor numbers and
G-CSF levels of control compared with 1A8 treated LPS-RS mice were
undistinguishable.
Conclusions: When unstimulated or LPS-fed mice are made neutropenic,
they react with an established G-CSF dependent feedback in the marrow.
LPS added to the drinking water is sufficient to induce analogous changes
namely an increase of LSK-cells as well as a shift towards granulopoiesis on early precursor levels. LPS-RS in the drinking water inhibits these
TLR-dependent phenomena not only in the steady-state but also in neutropenia. In summary, our results demonstrate that oral LPS can induce
fate decisions of hematopoietic stem/progenitor cells.
Disclosure: No conflict of interest disclosed.
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A novel zebrafish model of congenital neutropenia
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Whole exome sequencing analyses are increasingly performed on patients
presenting with suspected inherited disease but lacking classical mutations linked to the presented phenotype. However, in case a novel mutation is found, its causal contribution to the patients’ clinical symptoms is
yet unclear and requires further exploration in functional studies. Here we
explore the utility of the zebrafish model for such studies by exploring the
functional relevance of gene X, which has been newly identified as mutated in patients with unexplained neutropenia (Carapito et al, unpublished).
Specifically, we performed loss-of-function experiments using two different antisense morpholino oligonucleotides (MO) to inhibit pre-mRNA
splicing followed by rescue experiments with wildytpe or mutated human
protein to asses its functional relevance. To asses the knockdown phenotype, whole mount in situ hybridization (WISH) as well as flow cytometric
analyses of dissociated embryos and wound healing assays after tail find
amputation were performed.
Indeed, reduced neutrophil numbers were observed in MO versus control
injected fish when analyzed by WISH detecting the expression of the neutrophil marker mpx and by flow cytometry detecting mpx+ or respectively
lyz+ neutrophils in corresponding transgenic lines at 48 hpf. Interestingly,
quantification of results indicated morphants to display not only quantitatively but also qualitatively impaired neutrophils, which - as shown in
tail fin injury assays - were less able to migrate to the injury site in an
emergency situation. Importantly, co-injection with human wild-type but
not mutated mRNA was able to rescue neutrophil numbers, suggesting
that the observed effects are specific and the mutated allele most likely a
functional null. Supporting our data, in the corresponding Sanger mutant,
homozygous fish display severe neutropenia and are not viable, while heterozygous fish survive, but show significantly suppressed neutrophils in
comparison to wildtype siblings and can be equally rescued by injection
with the human mRNA.
Together, these in vivo analyses support the notion that the newly identified mutation in protein X is responsible for the phenotype observed
in patients. This model shall be used in future drug screening projects to
identify drugs able to improve this phenotype.
Disclosure: No conflict of interest disclosed.
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Standardization and quality control of multi-parameter
immunophenotyping in the diagnostic work-up of
hematologic malignancies: 15 years of INSTAND e.V.
experience
Schabath R., Kern W.
MLL, Münchner Leukämie Labor, München, Germany

Introduction: For the diagnosis of leukemia and lymphoma a multi-disciplinary approach is applied with immunophenotyping (IPT) as an integral part. With improved technical opportunities, IPT by flow cytometric
analysis has become a highly complex laboratory procedure. Standardization and quality control in this field constitute the basis for the correct
diagnosis and treatment stratification of the patients. Various international consensus recommendations on the standardization of IPT have been
published. For the national implantation of these recommendations, we
established annual quality control rounds (QCR) starting in 2002. While
during the first years the evaluation of results mainly focused on the correctness of the interpretation of IPT data, the preceding analytical phases
remain to be specifically addressed.
Methods: To improve our QCR, we aimed at evaluating all three phases
of IPT, namely the pre-analytical (i.e., choice of the staining panel), ana-
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lytical (i.e., sample preparation, data acquisition) and the post-analytical
phase (i.e. data interpretation) of the laboratory process. Therefore a QCR
with the dispatch of viable cells (peripheral blood of two patients) was
performed since 2004 as part of the INSTAND e.V. program with more
than 100 participating laboratories. Participants were assessed according
to their gating strategies and the correctness of the diagnosis.
Results: The obtained results indicate a high levels of correctness in making the right diagnosis for the majority of laboratories involved. However, the correct sub-classification still leaves room for improvement. Furthermore, there is a wide range in the percentages of cells designated as
‘malignant’, ‘blasts’ and physiological hematopoetic cells. Also, there are
great differences in the numbers of applied antibodies (total more than
100) and the complexity and adequateness of the antibody panels, ranging
from single color to 10 color analysis.
Conclusions: While a high level of diagnostic correctness has been found,
a major aim of further QCR remains to unify analysis strategies by clear
guidelines and to broadely apply the diagnostic classification detailed by
the WHO in 2016.
Disclosure: No conflict of interest disclosed.
P873

Infection of mice with community-associated methicillinresistant Staphylococcus aureus compromises dendritic cells
and increases regulatory T cells via PSM peptides
Armbruster N.S., Richardson J.R., Klenk J., Günter M., Autenrieth S.E.
Medizinische Klinik / Universität Tübingen, Innere Medizin II, Tübingen,
Germany

Introduction: Dendritic cells (DCs) are key players of the immune system
and thus a target for immune evasion by pathogens. We recently showed
that the virulence factors phenol-soluble modulins (PSM) produced by
community-associated methicillin-resistant Staphylococcus aureus (Sa)
strains induce tolerogenic DCs upon Toll-like receptor activation via the
p38-CREB-IL-10 pathway in vitro. PSMs comprise 4 PSMα and 2 PSMβ
peptides as well as the PSMd peptide. Here, we addressed the question
whether this tolerogenic phenotype of DCs is also induced by PSMs in
vivo.
Methods: Therefore, mice were systemically infected with Staphylococcus
aureus wild type or PSM-deletion mutant strains and DC functions and T
cell activation were assessed in the spleen.
Results: We show that the number of CD4+ T cells in the spleen was
significantly reduced in mice infected with wild type Sa compared to
PBS-treated mice or mice infected with a Sa deletion mutant for all PSMs.
In contrast, the numbers of CD4+CD25+FoxP3+ regulatory T cells (Tregs)
were significantly increased in the spleen of mice infected with wild type
Sa compared to the PSM-deletion mutant strain. The infection of mice
with Sa mutant strains for single PSM loci revealed a dominant role for
PSMa peptides and PSMd, but not for the β-PSMs, in the induction of T
regs. We further show that the Treg induction by PSMs is independent of
their receptor FPR2 expressed on neutrophils and myeloid cells. Moreover, the numbers of all DC subpopulations in the spleen were reduced
by 80% upon Sa infection. The remaining CD8α+ and CD4–CD8– DCs
showed similar expression levels of MHC II and costimulatory molecules
than DCs from PBS-treated mice, whereas CD4+ DCs showed PSM-dependent upregulation of CCR7, MHC II as well as CD86 and CD80.
Conclusion: Thus, PSMs from highly virulent S. aureus strains modulate
the adaptive immune response in the direction of tolerance probably by
affecting DC functions.
Disclosure: No conflict of interest disclosed.
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Hypoxia and iron-chelation decrease antigen-presenting
functions in CD40-activated human B cells
Theurich S.1,2, Becker H.J.2,3, Malcher J.3, Marquez M.G.3, Wennhold K.3,
Reuter S.3, Shimabukuro-Vornhagen A.2,3, Schlösser H.A.3,4, Hülsemann M.2,
Frenzel L.P.2, von Bergwelt-Baildon M.2,3
Cancer & Immuno-Metabolism Research Group, Klinik 1 für Innere Medizin,
Köln, Germany, 2Uniklinik Köln, Klinik 1 für Innere Medizin, Köln, Germany,
3
Uniklinik Köln, Interventionelle Immunologie Köln, Köln, Germany, 4Uniklinik
Köln, Klinik für Allgemeinchirurgie und Tumorchirurgie, Köln, Germany
1

Introduction: An important metabolic determinant within the tumor microenvironment is hypoxia as a result of increased demand and limited
supply of oxygen to the affected tissues. Hypoxia promotes tumor progression and cancer treatment resistance as well as it shapes tumor-associated
immune cell functions. However, it is currently unknown if hypoxia alters
the function of B cells, which represent important mediators of cancer
immunity.
Methods: In this project we therefore we explored the influence of hypoxia on the overall transcriptome, the phenotype and function of activated B
cells by employing CD40-pathway activation as a well-established in-vitro
model for T cell-mediated B cell activation.
Results: Our data demonstrate that hypoxia significantly changes CD40B
cell morphology and decreases B cell proliferation due to G1-cell-cycle arrest. Gene expression and pathway enrichment analyses revealed hypoxia-mediated alterations of immunologically relevant pathways including B
cell activation and antigen presentation (AP). Consistent with these transcriptomic data, we found decreased expression of AP-costimulatory proteins and homing factors in hypoxic CD40B cells. On a functional level,
decreased AP-costimulatory protein expression in CD40B cells led to lower T cell responses in allogeneic mixed-lymphocyte reaction experiments.
We could recapitulate the hypoxic CD40B cell phenotype by deferoxamine (DFO) treatment as a hypoxia mimick and stabilizator of the transcription factor hypoxia-induced-factor-1-alpha (Hif-1α), suggesting that
the observed effects are mediated by transcription factor HIF-1α. Finally,
we found similar alterations of hypoxic CD40B cells in humans in vivo
under DFO treatment, suggesting that the hypoxia-induced functional
alterations of B cells are relevant in human immunology.
Conclusion: To our knowledge, our study is the first to report the immunomodulatory effects of hypoxia on mature, CD40-activated B cells and
suggests that their AP-functions are suppressed by hypoxia. In addition,
our data suggest that hypoxia mimics such as the iron chelator DFO might
represent an immunomodulatory agent.
Disclosure: No conflict of interest disclosed.
P875

Staphylococcus aureus PSM peptides modulate human
monocyte-derived dendritic cell functions and increase in
vitro priming of regulatory T cells
Richardson J.R., Morschl J., Autenrieth S.E.
Medizinische Klinik / Universität Tübingen, Innere Medizin II, Tübingen,
Germany

Introduction: The major human pathogen Staphylococcus aureus has very
efficient strategies to subvert the human immune system. Virulence of the
emerging community-associated methicillin-resistant S. aureus (CA-MRSA) depends on phenol-soluble modulin (PSM) peptide toxins, which are
known to attract and lyse human neutrophils. Previously, we showed in
the mouse system that PSMs in combination with TLR ligands induce
tolerogenic dendritic cells (DCs) characterized by the production of high
amounts of IL-10 and the lack of proinflammatory cytokine production,
reduced antigen uptake and DC maturation. This in turn promotes the activation of regulatory T cells while impairing the Th1 response. However,
the relevance of these findings for the human system remained elusive.
Methods: Here, we analyzed the impact of PSMs on the maturation,
cytokine production, antigen uptake, and T cell stimulatory capacity of
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human monocyte-derived DCs treated simultaneously with either LPS
(TLR4 ligand) or S. aureus cell lysate (TLR2 ligand).
Results: PSMs reduced clathrin-mediated endocytosis and TLR ligand-induced secretion of TNF and IL-10 by DCs. Moreover, TLR ligand-induced
upregulation of CD40 was impaired, whereas CD86 and CD83 expression
was enhanced on DCs by PSM treatment. As a consequence, treatment
with PSMs increased frequency of CD4+CD25+FoxP3+CD45RA–CD127–
regulatory T cells (Tregs).
Conclusion: Thus, PSMs from highly virulent S. aureus strains affect DC
functions not only in the mouse but also in the human system, thereby
modulating the adaptive immune response and probably increasing the
tolerance towards the pathogen.

tification of ctDNA might complement imaging data to guide treatment.
Comparison of L-PCR and dPCR implies superiority of dPCR regarding
sensitivity. The trial was amended for additional dPCR and NGS-based
assays that are currently performed, including analysis of secondary resistance mutations.

Disclosure: No conflict of interest disclosed.
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Schittenhelm M.
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Circulating tumor DNA as biomarker for patients with
Gastrointestinal Stromal Tumor (GIST) and activating
mutations of KIT or PDGFRA – results from the multi-center
CF-DNA GIST trial
Rassner M.P.1, Jilg S.2, Maier J.3, Kehl V.4, Peschel C.2,5, Duyster J.1,5,
Schlemmer M.6, Hohenberger P.7, Bauer S.8, von Bubnoff N.1,5
Uniklinik Freiburg, Medizin I, Hämatologie, Onkologie und
Stammzelltransplantation, Freiburg, Germany, 2Klinikum rechts d. Isar d. TU
München, München, Germany, 3Uniklinik Leipzig, Leipzig, Germany, 4Technical
University of Munich, München, Germany, 5German Cancer Consortium (DKTK),
Heidelberg, Germany, 6Krankenhaus Barmherzige Brüder, Palliativstation
St. Johannes von Gott, München, Germany, 7Klinikum Mannheim GmbH
Universitätsklinikum, Chirurgische Klinik, Mannheim, Germany, 8Westdeutsches
Tumorzentrum, Universitätsklinikum Essen, Innere Klinik (Tumorforschung),
Essen, Germany
1

Introduction: Gastrointestinal stromal tumors (GIST) are the most common sarcomas of the GI tract, mainly localized in the stomach. Expression of activating KIT- or PDGFRA-mutations in 85–90% of GISTs allows
treatment with tyrosine kinase inhibitors (TKI). Treatment monitoring is
performed with imaging, which displays limited sensitivity and specificity. There is no biomarker available for monitoring treatment. Analysis of
free circulating tumor DNA (ctDNA) consisting tumor specific KIT or
PDGFRA mutations might serve as a tumor-specific biomarker in GIST.
We have previously shown that specific detection of ctDNA in patients
with advanced GIST is feasible (Maier et al. Clin Cancer Research 2013).
Methods: In this open-label, multicenter, non-randomized, prospective
phase IIIb trial, samples from 35 GIST patients with known KIT- or PDGFRA mutations were collected 3- monthly over two years and assessed for
mutant ctDNA by ligation-specific PCR (L-PCR). The primary endpoint
was defined as detection of ctDNA at least at one time point. Secondary
endpoints included the correlation to the radiologically assessed disease
course and the sensitivity and specificity of L-PCR vs. digital droplet PCR
(dPCR). We here present the first analysis of the full data set of clinical
and L-PCR data for 25 patients, and interim analysis of ddPCR data for
six patients.
Results: In the intention-to-treat anaylsis, detection of ctDNA was possible in 16/25 patients (64% [42.5%, 82.0%]; p = 0.044) at least once. The
sensitivity of ctDNA for radiologically measurable disease was 71.9%.
However, looking at all time points where the patient was radiologically
in CR, only 28% were test-negative, whereas 72% tested ctDNA positive.
Regarding patients ctDNA-positive at baseline, the dynamic course of
ctDNA over time correlated with the disease course (p = 0.003). Comparison of L-PCR and dPCR for six patients revealed higher detection rates
for dPCR.
Conclusions: Detection of ctDNA may have a relevant impact on disease
monitoring in GIST. In patients positive for mutated ctDNA, serial quan-
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Disclosure: No conflict of interest disclosed.
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Detection of a C-terminally truncated, dominant-negative,
oncogenic splice variant of the Apoptosis-Stimulating-Protein
of p53–2 (ASPP2) in sarcoma

Universitätsklinikum Tübingen, Medizinische Klinik und Poliklinik II, Tübingen,
Germany

Sarcoma are a rare and heterogeneous group of malignant tumors. Despite
extensive research sarcomas remain difficult to treat and therapy outcome
is far from satisfactory.
Inactivation of the TP53 pathway is a frequent event in human cancers
promoting tumorigenesis and resistance to chemotherapy. In analogy
to leukemias, inactivating TP53 mutations are infrequent in sarcomas
(10–20%), suggesting that the TP53 pathway must be inactivated by other mechanisms. ASPP2 is an independent haploinsufficient tumor suppressor, directly interacting with TP53. In acute leukemia, attenuation of
ASPP2 significantly associates with high-risk disease and poor clinical
outcome. Further we have described a novel splicing variant of ASPP2
lacking exon 17, named ASPP2k, which we originally detected in >30%
of patients with acute leukemia. Splicing of exon 17 thereby results in a
reading frame-shift with a premature translation stop, omitting most of
the C-terminus - which harbors the TP53-binding sites. Consequently,
induction of apoptosis via ASPP2-TP53 interaction is abrogated.
We created isoform-specific (qRT)-PCR assays uniquely detecting the ASPP2k isoform, as well as isoform-specific antibodies detecting the truncated proteins. Six sarcoma cell lines as well as native tumor tissue were
screened for the presence of ASPP2k (mRNA and protein level).
Excitingly, highly elevated ASPP2k mRNA levels were detected in all tested sarcoma cell lines (levels 5–15× higher compared to an average of five
healthy bone-marrow donors) and translation into a genuine truncated
protein isoform was confirmed, arguing for functional activity. To study
ASPP2k function in vitro, we have developed knock-in / knock-down
tumor cell models, (via transfection of a ASPP2k/HisMax vector or isoform-specific siRNA). Induction of ASPP2k expression thereby renders
cells less susceptible towards cytotoxic agents, resulting in attenuated apoptosis and an increase in proliferation. Vice versa knock-down of ASPP2k expression results in reconstitution of pro-apoptotic efficacy in these
models.
Systematic, histopathologic expression analyses in native patient tumor
tissue is ongoing and updated data will be presented.
In summary, we detected high levels of ASPP2k, a novel dominant-negative splice variant of ASPP2, in sarcoma tissue which may contribute to
poor therapy response. Targeting ASPP2k might be a promising approach
to restore proper pro-apoptotic function.
Disclosure: No conflict of interest disclosed.
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Treatment of refractory Ewing’s sarcoma / PNET with
Trabectedin – a retrospective single center series
Novotny J.-P.1, Puthenparambil J.1, Schmier J.-W.1, Fröhling S.2,
Müller-Tidow C.1, Egerer G.1, Heilig C.E.1
Universitätsklinikum Heidelberg, Medizinische Klinik, Abteilung 5,
Hämatologie, Onkologie und Rheumatologie, Heidelberg, Germany, 2Nationales
Centrum für Tumorerkrankungen (NCT), Abteilung Translationale Onkologie,
Heidelberg, Germany
1

Treatment options for patients with Ewing’s sarcoma (ES)/primitive neuroectodermal tumor (PNET) refractory to standard treatment are limited.
Trabectedin was shown to achieve disease control in about 40% of patients
with soft tissue sarcoma. Despite some recent reports on the in vitro activity of Trabectedin in Ewing’s sarcoma cell lines, the clinical efficacy in
relapsed ES/PNET is unknown. We here describe a series of 6 patients
with ES/PNET treated with Trabectedin at our institution. Patients had
refractory disease after 3 or more chemotherapy regimens; 5 patients had
received high-dose chemotherapy and autologous stem cell transplantation. With a median survival of 3 months after starting therapy with Trabectedin, efficacy was limited in this heavily pretreated cohort. However,
one patient achieved a complete remission and continued treatment for
12 months. Trabectedin thus may be a treatment option in refractory ES/
PNET.
Disclosure: Jan-Philipp Novotny: Other Financial Relationships: Reisekosten,
Spesen, Tagungsgebühren (Pharmamar)
Christoph Heilig: Financing of Scientific Research: Vortragstätigkeit (Pharmamar);
Other Financial Relationships: Reisekosten, Spesen, Tagungsgebühren (Pharmamar)
P879

Circulating tumor DNA is a predictor for response to
treatment in BRAF V600E mutant malignant melanoma
Braune J.1, von Bubnoff D.2, Follo M.1, Philipp U.1, Glaser L.3, Graf E.4,
Hahn F.3, Duyster J.1,5,6, Meiss F.2, von Bubnoff N.1,5,6
Medical Center, Faculty of Medicine, University of Freiburg, Department of
Hematology, Oncology and Stem Cell Transplantation, Freiburg, Germany,
2
Medical Center, Faculty of Medicine, University of Freiburg, Department of
Dermatology and Venerology, Freiburg, Germany, 3Medical Center, Faculty
of Medicine, University of Freiburg, Department of Radiology, Freiburg,
Germany, 4Institute for Medical Biometry and Statistics, Medical Center, Faculty
of Medicine, University of Freiburg, Freiburg, Germany, 5German Cancer
Consortium (DKTK), partner site Freiburg, Germany, 6German Cancer Research
Center (DKFZ), Heidelberg, Germany
1

Introduction: Available biomarkers LDH and S100B possess limited sensitivity and specificity to predict outcome in melanoma. In this pilot study
we evaluated the use of circulating tumor (ct)DNA harboring BRAF and
NRAS mutations as a predictive biomarker for treatment response and
progression-free survival (PFS) in patients with locally advanced or metastatic melanoma.
Methods: We analyzed 125 retrospective plasma samples from 36 unselected pts, and 158 samples from 12 pts included in a prospective trial
(DRKS00009507). We included stage III disease with planned resection or
stage IV disease before initiation or change of medical treatment. Blood
samples were taken at baseline at d +8, d +28, and thereafter at 3 months
intervals for up to two years. We developed a hydrolysis probe based,
Locked Nucleic Acid assay to detect BRAF V600E and wild type ctDNA
by droplet digital PCR. Results were correlated with LDH, S100B and PFS.
Results: Sensitivity of BRAF V600E specific assay was 0.01% with a limit
of Blank of 0.28 copies/well. Of 33 stage IV pts with retrospective samples,
25 were positive for BRAF V600E ctDNA at least once (76%). Out of eight
negative pts, three were in CR, three had SD, and two were negative despite measurable disease. Positive pts had a mean of 9 (range: 1–17) and
283 (range: 0.1–16,388) BRAF V600E copies/mL for stage III and stage
IV respectively. The presence of ctDNA at baseline predicted poor PFS
(hazard ratio [HR] 1.487, 95% CI 0.34–6.45). A negative slope in BRAF
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V600E ctDNA was a favorable prognostic factor for PFS (hazard ratio
[HR] 0.230, 95% CI 0.04–1.20) with a median PFS of 3.42 vs. 2.56 months
(Range 1.87–8.9 vs. 0.89–5.02). Residual ctDNA at the first time point after initiation or change of treatment was related to a shorter PFS (hazard
ratio [HR] 2.02, 95% CI 0.39–10.53). Based on 144 measurement pairs,
BRAF ctDNA strongly correlated with S100 (r = 0.73) and LDH (r = 0.52).
Conclusions: Residual ctDNA early after change or institution of treatment predicted tumor progression at first clinical response assessment. A
positive to negative conversion or a decrease indicated a more favorable
course. These data support the use of ctDNA as an early predictive marker
for treatment response. We will examine whether two or more detected
mutations indicate clonal heterogeneity and confer adverse prognosis.
Disclosure: Jan Braune: No conflict of interest disclosed.
Nikolas von Bubnoff: Advisory Role: Novartis; Financing of Scientific Research:
Novartis, BMS; Expert Testimony: Novartis
P880

Severe 25-hydroxyvitamin D deficiency is associated
with advanced stage and poor prognosis in patients with
melanoma – a prospective cohort study
Katalinic D., Aleric I., Vcev A.
Faculty of Medicine, Josip Juraj Strossmayer University of Osijek, Department of
Internal Medicine, Osijek, Croatia

Introduction: The expression of vitamin D receptor and tumor cellgrowth inhibition induced by 25-dihydroxyvitamin D (25-OH-D3) have
been noted in certain types of cancer but the role of vitamin D still remains inconclusive. A low 25-OH-D3 serum concentration at melanoma
diagnosis might be associated with poor prognosis and worse survival. To
evaluate the role of serum 25-OH-D3 as a prognostic parameter in melanoma, we performed a prospective cohort study.
Methods: We recruited 362 patients diagnosed with histopathology-confirmed melanoma. The 25-OH-D3 serum level was determined using direct competitive chemiluminescence LIASON immunoassay. Individual
and disease characteristics such as sex, age, stage, Clark and Breslow index
and mitotic index were obtained from the medical record. The association
of 25-OH-D3 levels and overall survival were assessed in uni- and multivariante Cox regression models.
Results: The mean follow-up time was 285 ± 174 days with a range of
35–428 days. Seventyfour patients died within the observation time. The
mean serum 25-OH-D3 level was 19 ± 11 ng/mL with a range of 3–54 ng/
mL. Of the 362 patients, 297 (82.0%) had 25-OH-D3 deficiency (25-OHD3 < 20 ng/ml) and 65 patients (17.9%) had 25-OH-D3 insufficiency. 25OH-D3 serum level were inversely correlated with prognostic factors such
as mitotic index and stage of melanoma according to AJCC stage system
(p < 0.001). Patients with severe 25-OH-D3 deficiency had the highest
mortality risk (hazard ratio 2.344,85% confidence interval 1.224–3.899,
p = 0.001) and worse outcomes compared to non-deficient patients. Furthermore, very low 25-OH-D3 levels were associated with severe mortality independently from the Clark and Breslow score in a multivariante Cox
regression model.
Conclusions: Our results suggest that 25-OH-D3 deficiency is associated
with advanced stages of melanoma and it is a prognostic indicator for a
poor prognosis.
Disclosure: No conflict of interest disclosed.
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Impact of pre-OP frailty on short- and long-term mortality
after resection of limited brain metastases: risk assessment by
various indices of activities of daily living
Bleckmann A.1, Kirchner B.1, Nietert M.2, Beissbarth T.2, Balkenhol M.3,
Egert D.3, Siam L.4, Rhode V.4, Pukrop T.5
University Medical Center Göttingen, Dept. of Hematology/Medical Oncology,
Göttingen, Germany, 2University Medical Center Göttingen, Dept. of Medical
Statistics, Göttingen, Germany, 3G-CCC, University Medical Center Göttingen,
Göttingen, Germany, 4University Medical Center Göttingen, Neurosurgery,
Göttingen, Germany, 5Clinic for Internal Medicine III, Hematology and Medical
Oncology, University Regensburg, Regensburg, Germany
1

Introduction: Brain metastases (BM) represent a major complication of
many oncological diseases. More than 25% of all patients with systemic malignancies develop brain metastases in the course of their disease.
However clinical prediction tools that could be used for the clinical decision making process are barely investigated in the situation of the first diagnosis of BM before surgery. Certainly, one reason is that many patients
due to the presence of brain metastases were excluded from randomized
clinical trials (RCTs) so far. Therefore, the aim of this study is to retrospective analyze established scores in this specific clinical situation.
Methods: Our retrospective patient cohort N = 100 (mean age 63.6 years)
was categorized retrospectively using the original patients file. All patients
had undergone a brain surgery in our institution, because of one or more
brain metastases. The cohort constitutes the following patients: 52× NSCLC, 27× breast cancer, 8× colorectal carcinoma and 13× kidney cancer.
All developed at least one operable brain metastases in the course of their
disease. To categorize, we used different score systems which were capable
to evaluate the patient in relation to self-sufficiency, activity and self-determination as part of activities of daily living. The used scores consist of
ECOG-Status, Karnofsky-Index, Barthel-Index, ASA-Classification and
Katz-Index. We also compared the sub-items of our different score systems (a.e. dressing, eating).
Results: Our analysis shows, that most of the frailty scores we tested on
our patient population are able to give a reliable prediction on the overall
survival after brain metastasis surgery. The survival rates decrease significantly with a lower score in all tested score systems, except the ASA-Risk
score. The patient cohort was median split at for each score system. In
our multivariate analysis we could show, that the Katz-Score has a slightly
better prediction on the overall survival than all other scores, however all
sub-items of our scores are highly correlated.
Conclusions: Pre-operative frailty status measurement by indices of daily
living represent a powerful predictor for overall survival after resection
of brain metastases. Especially the easy and fast applicable Katz-Score is
a very helpful tool according to pre-operative decision making in clinical
practice. There may be a possibility to further simplify the scores by using
only the most predictive sub-items.
Disclosure: No conflict of interest disclosed.
P882

Ultrasound guided biopsy in oncologic patients
Nitsch T.1, Arndt B.1, Schicht C.2, Südhoff T.1
Klinikum Passau, II. Med. Klinik, Passau, Germany, 2MVZ Onkologie Waldkirchen,
Waldkirchen, Germany
1

Introduction: Histology is the backbone to plan therapy in hematology
and oncology. However, are different ways to get the reliable histology
like endoscopy, CT guided biopsy or sometimes surgery. In some cases it
could still be very difficult to get any sample for histologic examination.
Ultrasound is an easy and broadly available procedure which may serve
to take a guided biopsy. Here we report target regions, efficacy and rate of
complications of this method in our hands.
Methods: This is a retrospective analysis of ultrasound guided biopsies
that we performed in our division since 2010. Ultrasound guided biopsies
were done with a Thoshiba Aplio 400 device. According to localization we
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used a convex array transducer, 3.5 MHz with biopsy application or a linear array transducer, 6 MHz with «free hand» technique. We applied Truecut needles (Achieve Programmable Automatic Biopsy systems) mostly
with a range from 14G to 18G, particularly 16G. The biopsies were done
under local anesthesia and aseptic conditions. From each localization we
obtained three biopsies on average. Complications were graded in three
categories: 1 for minor complications up to 3 for severe complications.
Results: Since 2010 we performed 871 biopsies within following regions:
lymph node: 266, liver: 257, lung: 113, soft tissue (e.g. muscle, cutis):
78, osteolytic bone lesion: 36, abscess: 27, Pancreas: 26, peritoneum: 19,
breast: 15, pleural tumor: 11, retroperitoneum: 5, thyreoid gland: 3, mediastinum: 3, spleen: 3, adrenal gland: 3, kidney: 3, cyst: 1, small bowel: 1
and parotic gland: 1.
In 95% of the cases we achieved a reliable histology with no need of further interventions. Complications occurred in 4.0%, overall. There were
mostly minor complications (3.2%) like short pain (regularly no additional medications were necessary) or little self-limiting bleeding. Additionally, 0.6% had moderate complications like pneumothorax, and 0.2%
had severe complications like bleeding with subsequent interventions. No
cases of death were observed.
Conclusions: Our analysis shows that ultrasound guided biopsy can be
safely performed in a broad spectrum of targets in oncologic patients. In
our hands, this method demonstrated a low rate of complications (4.0%
overall) and a high rate of reliable histologic findings (95%). We conclude
that ultrasound guided biopsy is an effective tool which has the potential
to shorten the diagnostic procedure.
Disclosure: No conflict of interest disclosed.
P883

Early Clinical Trial Unit (ECTU) and entire Clinical Trial (CT)
activities in hematology & oncology (H&O) supported by the
Clinical Cancer Research (CCR-) Group and Comprehensive
Cancer Center (CCCF): role model for others
Köhler M.1, Surlan I.1, Schulz A.1, Altindis-Gürlü M.1, Angerer R.1,
Bierenstiel S.1, Bubritzki S.1, Falahen M.1, Fricker H.1, Höfflin M.1, Jakobs D.1,
Kappes S.1, Karaaslan C.1, Meisenzahl J.1, Messner C.1, Pfaller S.1, Singer N.1,
Souchon S.1, Ullrich A.1, Wenske S.1, Wisser B.1, Kiote-Schmidt C.1,
Rummelt C.1, Schnerch D.1, Dorn F.1, Rettig A.1, Ajayi S.1, Otte P.1,
Reinhard H.1, Szymaniak-Vits M.1, Bertz H.1, von Bubnoff N.1, Dierks C.1,
Finke J.1, Fritsch R.1, Heinz J.1, Lübbert M.1, Marks R.1, Rawluk J.1, Waller C.1,
Zeiser R.1, Ruch M.2, Boeker M.3, Bredenkamp R.4, Duyster J.1, Wäsch R.1,
Illert L.1, Engelhardt M.1
Uniklinik Freiburg, Hämatologie, Onkologie und Stammzelltransplantation,
Freiburg, Germany, 2Medizinische Planungssysteme, Freiburg, Germany,
3
Uniklinik Freiburg, Institut für Medizinische Biometrie und Statistik, Freiburg,
Germany, 4Uniklinik Freiburg, Tumorzentrum Freiburg, Freiburg, Germany
1

Introduction: In the recent years, the rapid advances in drug development have led to an impressive increase in CT numbers and their complexity (NEJM 2017). New molecular therapies, including immunotherapies in H&O have made the organization and logistics of CTs increasingly
challenging. Moreover, growing numbers of early and basket CTs have led
to the establishment of ECTUs within CCCs.
Methods: We report the structural and logistic organization of our specialized unit for H&O clinical research.
Results: Our unit is responsible for all trials conducted in the H&O department, the documentation of patients (pts) within and outside CTs
using an electronic tumor based documentation system and with inclusion of our chemotherapy (CTx) support and logistics team (Carat+ and
ChemoCompile). In close cooperation with all PIs, our CT office coordinates all essential CT-tasks: from first contacts (with sponsors, CROs,
ethics, BfArM, PEI), to the evaluation of CTs of interest, logistics and
CRF-documentation. In order to estimate highly realistic pt recruitment
numbers, our Carat+ system is used, which includes data on demographics, cancer histologies, diagnosis (including comorbidities), CTx-regimens, SAEs, progression and survival. In addition, our monthly protocol-
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study-and-review-board meeting discusses newly proposed CTs with our
PIs. Here, all relevant aspects, such as clinical concepts, sufficient pt numbers, feasibility, regulatory and financial aspects are discussed. In order to
enhance pt recruitment, we have implemented various effective strategies,
e.g. educational programs, ProTrials, cross-linkage to CTx-management
and a novel intra-/internet CT quick-search program (QuickQueck©).
Entity-specific tumorboards are another useful tool to efficiently enrol pts
into CTs. Pts response to our CCCF-ECTU has been exceptionally good:
organization, study nurse and medical support and entire study assistance
were judged as excellent. The increase in phase I and other CTs has been
accompanied with an impressive rise in pt numbers being treated per
month within this busy, effective unit.
Conclusions: The ECTU supports our expertise in clinical research that is
of outmost importance for new drug development. In times of increasingly dense daily physicians´ schedules and todays enormous CT-logistics,
our GCP- and CCCF-ECTU-structure proves highly valuable for eager
CT performance, possibly serving as a useful example for other ECTUs
and CCCs.
Disclosure: Martin Köhler: No conflict of interest disclosed.
Monika Engelhardt: Expert Testimony: Drittmittelförderung durch die Firmen
Celgene, Janssen und Amgen, jedoch nicht im Zusammenhang mit den im Poster
genannten Projekte
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An international platform representing expectations and
experiences of young investigators in cancer research – [VI:N]
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Barcelona, Department of Pathology, Barcelona, Spain, 3Faculty of Medicine
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Barcelona, Spain, 5Harvard Medical School, Department of Radiation Oncology,
Boston, United States, 6Universitair Ziekenhuis Antwerpen, Department of
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Gregorio Marañón, Department of Medical Oncology, Madrid, Spain
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Background: Recent developments in immunotherapy and targeted
therapy are leading to a paradigmatic change in oncology with a strong
influence on the necessity of interdisciplinary work, of bridging the gap
between science and clinical application, of clinical trial design and of
communication with patients.Little is known about the experiences and
expectations of young investigators growing up with this development.
We installed a platform to get to know and summarize the opinions of
young investigators worldwide.
Methods: As an invited topic for a talk at the World Conference on Lung
Cancer (WCLC) in December 2016, we directly contacted young investigators with lung cancer as speciality to respond to an online poll. We
further queried ESMO´s Young Oncologists (YO) Facebook group and
set up a ResearchGate project. After building a social media framework,
we decided to expand the network to cancer in general. We did not claim
a cut-off value for age and included both clinical investigators and laboratory researchers.
Results: So far, 128 young investigators of 37 countries with a mean age
of 32.4 years (median 32) and 3–6 years of experience in lung cancer research participated in the ongoing lung cancer poll. A closed Facebook
discussion group has 88 members so far, and the ResearchGate project
attracted 19 collaborators and 17 followers. Further projects in ovarian
cancer, breast cancer and among medical students have recently started.
An interactive online dashboard providing the results in real-time is under construction.
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Conclusion: In a timeframe of four months, we set up and established an
international platform specialized on the needs, experiences and expectations of young investigators in clinical and preclinical cancer research.
Further efforts are warranted to provide an international overview in
cancer medicine generally, and to compare the results for different cancer
subtypes.
Disclosure: No conflict of interest disclosed.
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Systematic geriatric assessment before chemotherapy:
results of a monocentric trial
Régincos P.1, Friedl A.2, Kreisner B.2, Eberhardt A.1, Lobmann R.2,
Illerhaus G.1
Katharinenhospital, Klinik für Hämatologie, Onkologie und Palliativmedizin,
Stuttgart, Germany, 2Krankenhaus Bad Cannstatt, Klinik für Endokrinologie,
Diabetologie und Geriatrie, Stuttgart, Germany
1

Introduction: Medical progress and new treatment strategies have led to
increased treatment of elderly cancer patients. A substantial proportion of
these patients have a higher comorbidity, cognitive deficits, polypharmacy
and decrease in mobility. Standard evaluation may lead to overtreatment
and toxicity or undertreatment and loss of efficacy. We therefore established a geriatric assessment as a multidimensional tool to evaluate older
person's functional ability before anticancer therapy.
Methods: In 2015 and 2016 a structured geriatric assessment was accomplished in 170 patients before anticancer therapy including following tests:
Charlson Comorbidity Index (CDI), Katz Activity of Daily Living (ADL),
Lawton instrumented Activity of daily Living, Mini-Nutritional Assessment, Geriatric Depression Scale and EORTC QoL C 30, Mini-Mental
State, Timed Up & Go and Tinetti`s Mobility test. Treating doctors had to
evaluate patients in addition before assessment took place. The results of
the assessment were reviewed by oncologist and geriatrician and patients
were categorized as fit, vulnerable or frail.
Results: Mean age was 78y, 25% of the patients were older than 80yrs.
Histological diagnosis include non-Hodgkin lymphoma 45%, lung cancer 15%, GI cancer 10%, head and neck cancer 6%, bladder and prostate cancer 6%. The assessment of the patients showed following results:
19,4% (33) frail, 51,2% (87) vulnerable, 29,4% (50) fit. In 35% (53/153)
differences in evaluation by the treating doctor and assessment of patients
were shown: 23% were evaluated better, 12% worse. ADL and CDI showed
the highest impact for assessment in our patient collective. Fit patients
showed a mean ADL from 97/100, CDI with a mean of 0,7 ranges mostly
by 0 or 1. Vulnerable patients had a mean ADL of 85, mean CDI being
2. Frail patients had a mean ADL of 36, mean CDI was 2. Considerable
differences were found in Tinetti`s test: Fit patient had a mean of 23 (normal), vulnerable patients had an increased risk of drops with a mean of 17,
62% of the frail patients were not able to undergo the mobility testing, in
those who were tested the result of 11 is associated with a severe increased
risk of drops.
Conclusion: The presented geriatric assessment may be a simple and reliable tool to determine deficiencies of cancer patients and may improve the
identification of frail patients. The assessment can help achieve a balance
between the potential benefits and side effects of anticancer treatment.
Disclosure: No conflict of interest disclosed.
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Evaluation of the implementation of training control in a
three-month high-intensity resistance training intervention
with breast cancer patients undergoing chemotherapy
Gerland L.1, Frisse S.2, Latta S.3, Bloch W.1, Harbeck N.4, Baumann F.T.5
Deutsche Sporthochschule Köln, Institut für Kreislaufforschung und
Sportmedizin, Abt. für molekulare und zelluläre Sportmedizin, Köln, Germany,
2
Unifrauenklinik Köln, Brustzentrum, Köln, Germany, 3Frauenarztpraxis Latta,
Brühl, Germany, 4Universität München, Brustzentrum, München, Germany,
5
Universitätsklinik Köln, Klinik I für Innere Medizin, Köln, Germany
1

Introduction: Although early detection improves consistently, breast cancer remains the most common cancer in women with 1.7 million new
cases diagnosed in 2012. Patients deal with many therapy-related side
effects, making supportive care and guidelines necessities. Many studies
have showed positive effects of exercise on QoL, fatigue, strength and other parameters. However, studies on controlled high-intensity resistance
training with breast cancer patients are rare and as a consequence, guidelines and recommendations on intensity, repetitions, periodization and
rest-times during acute-therapy and in aftercare are rudimentary.
Methods: The study was carried out as a controlled preference-study.
40 breast cancer-patients in adjuvant chemotherapy were included 6–12
weeks post-OP. 20 Patients (age: 48.15 ± 11.08 years) participated in the
intervention group, 20 patients (age: 49.3 ± 10.09 years) formed the control group receiving usual care. Resistance training was carried out twice
per week á 60 minutes and consisted of seven exercises executed in three
sets of 8–12 repetitions. Each training session was supervised, intensity
was monitored, adjusted and documented by using the modified RPEScale (rate of perceived exhaustion). Isocinetic and isometric measurements were taken at baseline (T0) and after 12 weeks (T2).
Results: All 20 participants of the intervention group managed the minimum of 20 training sessions (mean = 21). The mean-RPE of all exercises
was 91.32% ± 6.98, whereas the weight used in each session fluctuated
strongly. All parameters of strength were improved in the intervention
group, improvements in leg-flexion and extension as well as elbow-flexion and extension were highly significant (p = 0.001). No adverse events
were reported. There was one dropout each in the intervention and control group.
Conclusions: High-intensity resistance-training can be implemented as
supportive measure during chemotherapy. Continuous supervision and
adaptation to the volatile levels of strength and resilience in patients undergoing chemotherapy leads to adequate workloads and high levels of
safety and compliance. Following studies need to implement mechanisms
of training control, to make results more comparable and to work out
standardized and individualized guidelines for patients in all stages of
their therapy and aftercare.
Disclosure: No conflict of interest disclosed.
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Results of the 1st statewide quality report of oncology
Baden-Württemberg (BW) 2017
Häberlin J.1, Ganteridou S.1, Englert J.2
Geschäftsstelle Qualitätskonferenzen bei der Klinischen Landesregisterstelle
des Krebsregisters Baden-Württemberg, Stuttgart, Germany, 2Klinische
Landesregisterstelle des Krebsregisters Baden-Württemberg, Stuttgart,
Germany
1

Introduction: In 2014 QualiKo was established within the Clinical State
Registry Office (Klinische Landesregisterstelle - KLR) of BW Cancer Registry (KRBW). Regional quality discussion boards (RQDB) were launched
in 2015, with visceral oncology as the first topic to be discussed.
As regulated by the State Law on Cancer Registration (LKrebsRG), a Statewide Quality Board (Landesqualitätskonferenz – LQK) was established in
2016 to set the methodology for the analyses provided by KLR. According to LKrebsRG, RQDB and LQK regularly publish a Statewide Quality
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Report (Landesqualitätsbericht - LQB) to summarize the results of the
RQDBs and show statewide analyses for patients, public and medics.
Methods: The LQB refers to the years of diagnosis from 2012 to 2015 and
includes analyses for oesophageal and gastric cancer (ICD-10: C15, C16),
colorectal (C18-C20) and pancreatic cancer (C25).
Besides basic statistics (age, sex, tumour characteristics), also data quality
analyses (e.g. completeness of dataset) and analyses of quality indicators
following the S3 guidelines are evaluated in the LQB. It shows statewide
evaluations concerning activity of notification, compares the five regions
in terms of quality factors mentioned above and also contrasts the reporting medical facilities.
Analyses are conducted with Statistic Software SAS 9.4.
Results: As a positive development it can be asserted that over the years,
data quality improved in the majority of cases and the number of reporting medical facilities and practitioners increased as well as numbers of
reported cases concerning diagnosis, therapy and course of disease.
But analyses also partially show big differences between the medical facilities concerning both data quality and quantity of treatment and course
of disease. Moreover, it appears that there are differences between the five
regions.
Relating to data quality, especially staging (because of missing TNM) and
R classification show incomplete notification in several institutions. Ratio
of staging is between 0 and 96% of notifications, declaration of R between
0 and 100% for C18-C20.
Conclusion: Although data completeness and quality is not yet satisfactory, first findings to assess quality of oncological therapy are possible.
Furthermore, analyses show future chances that cancer registries offer in
terms of describing quality of supply. To achieve the goal of quality assurance in regional cancer treatment, data quality enhancement still has top
priority.
Disclosure: No conflict of interest disclosed.
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Comparison of Progression-free Survival (PFS) on
multiplatform profiling-guided therapy to PFS on prior
therapy: a pooled analysis from 4 contemporary prospective
studies
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6
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Background: It is expected that the progression-free survival (PFS) for
patients with refractory cancers will decline over subsequent lines of
therapy. Patients with refractory metastatic cancer have previously been
shown to derive some clinical benefit from comprehensive multiplatform
profiling (CMP) of tumor tissue. Data from four independent physician-led prospective and prospective/retrospective studies was pooled in
an exploratory manner to determine if PFS was improved when patients
were treated with molecular profiling-guided therapies compared to PFS
on the prior therapies.
Methods: Tumor tissue specimens from 202 patients were submitted for
CMP to a certified referral laboratory (Caris Life Sciences, USA) between
March 2010 and December 2016. Treatment selections were based on
predictive biomarker status associated with agents with potential clinical
benefit. Clinical benefit was defined as a PFS ratio (= PFS upon treatment
according to CMP / PFS on the prior therapy) ≥1.3.
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Results: As of December 2016, 157 of 202 (77.8%) profiled patients were
treated according to the predictive results, of whom 140 were evaluable.
Patients had received a median of three prior therapies (range 1–12). The
most common tumor types were breast (n = 35), colorectal (n = 14), nonsmall cell lung (n = 11) and gastric cancer (n = 9). A median PFS of 120.0
days was observed with CMP-directed therapies compared to 89.5 days
for prior therapies (HR = 0.70, p = 0.012). Seventy-three of 140 patients
(52%) had a PFS ratio ≥1.3. Over 70% of treated patients received chemotherapy alone, while 21% of patients received targeted therapies, either
alone or in combination with chemotherapy or hormone therapy.
Conclusion: Contrary to the expected decline in PFS, patients had a better outcome when treated with CMP-guided treatments. This was interestingly driven by the precision use of available chemotherapeutic resources
rather than sometimes inaccessible targeted therapies. Further prospective trials in specific tumor types may help to highlight particular patient
populations who might benefit most from CMP guidance.
Disclosure: No conflict of interest disclosed.
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A novel, optimized bispecific antibody for the treatment of
PSMA-expressing cancer
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Karls University, Department of Hematology and Oncology, Tübingen, Germany,
3
University of Tübingen, Cell Biology Institute, Department of Immunology,
Tübingen, Germany
1

T cell recruiting bispecific antibodies (bsAb) are promising reagents for
tumor immunotherapy. Recently, a prototypical bsAb in the BiTE-format, Blinatumomab, was approved for the treatment of ALL. However,
due to low serum half life, treatment requires continuous infusion over
several weeks, and toxicity due to off-target activation of T cells prevents
application of truly effective doses. Moreover, successful targeting of solid
tumors with bsAb requires the influx of sufficient numbers of immune
cells as a critical prerequisite. Here we report on the development of a
bsAb directed to PSMA, which is expressed on prostate carcinoma cells
as well as tumor-associated vasculature of numerous other cancers, thus
allowing influx and anti-tumor reactivity of T cells after destruction of
the tumor vasculature. Our PSMAxCD3 bsAb exhibits the following optimized properties:
–– Targeting part: newly developed, proprietary PSMA antibody with reduced antigen shift and, beyond prostate carcinoma, additional unique
reactivity with squamous cell carcinoma.
–– Bispecific format: whole IgG-based (IgGsc), with attenuated Fc part to
reduce off-target T cell activation and increase serum half life
–– Effector part: CD3 antibody (UCHT1) with reduced aggregation tendency and CD3-shift, resulting in diminished off target T cell activation and increased efficacy
In vitro, our bsAb potently induced antigen-dependent T cell activation
and proliferation, resulting in target-cell restricted tumor cell killing at
physiological effector:tumor cell ratios as revealed by various experimental systems. Moreover, experiments in NOD/SCIDγ (NSG) mice revealed
I. a markedly prolonged serum half-life of our IgGsc- compared to the
BiTE-format;
II. no unspecific T cell activation in the absence of target antigen;
III. specific uptake of radioactively labeled bsAb in established, PSMA
expressing tumors;
IV. significant reduction of prostate cancer lung metastasis by human
PBMC i.v. application.
In conclusion, our findings demonstrate that our novel bsAb is a bispecific
molecule with potentially superior therapeutic activity against PSMA expressing cancer. Presently, supported by the Helmholtz validation fonds,
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GMP compliant production is ongoing with the aim to initiate a clinical
first in man study in Q1/2019.
Disclosure: Helmut Salih: Honoraria: Patentanmeldung EP16151281.9
Gundram Jung: Honoraria: Patentanmeldung EP16151281.9
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Introduction: Invasive Candida infection (IC) is the fourth most common
bloodstream infection. Blood cultures (BC) are the current gold standard
diagnostic method, however false negatives remain a clinical challenge.
We developed a new technique measuring Candida reactive T cells as diagnostic read-out for IC. In a pilot study, we examined healthy donors and
3 patient cohorts with either proven IC, suspected IC, or high risk of IC.
Methods: Candida cells were lysed mechanically by gentleMACS® dissociator (Miltenyi Biotec, Germany). Peripheral blood mononuclear cells
(PBMC) of patients and healthy donors were isolated by density gravitation. Cultured cells were stimulated with CD28 pure antibodies and
co-incubated with lysate of either C. albicans, C. glabrata, C. parapsilosis,
C. tropicalis or C. krusei in presence of CD40 antibodies for 5h in 5% CO2.
Missing challenge with fungal lysate serves as negative control, Staphylococcal Enterotoxin B as positive control. PBMCs were stained with
CD4FITC, CD154PE, CD69APC, CD8PerCP, CD14PerCP, CD20PerCP
and 7AAD and measured on MACSQuant® flow cytometer (all Miltenyi
Biotec, Germany). Candida reactive CD4+ T cells were detected based on
the upregulation of CD69 and CD154 (CD40L). Positivity was defined as
0.4% CD69+/CD154+ cells among CD4+ with a parallel 3x fold increase
compared to unstimulated CD4+ T cells.
Results: We determined the performance of Candida reactive T cells in 26
patients, including 15 proven IC (BC [12], tissue culture [3]) and 2 with
either probable or possible hepatosplenic candidiasis. Nine haematological high risk patients served as disease control and 14 healthy donors as
negative control. Due to autofluorescence of cells we excluded 3 candidaemia patients from analysis. Eleven of 12 patients with proven IC and 2 of 2
patients with either probable or possible IC had elevated yields of Candida
reactive CD4+ T cells. In 9 of 12 proven IC, T cell reaction matched the
Candida spp. identified by culture. Disease and healthy control patients
had no elevated Candida directed T cells counts.
Conclusions: The Candida reactive T cell assay correctly identified the
majority of IC patients. Autofluorescence of cells is a limiting factor. The
Candida reactive T cell assay has potential to complement current diagnostic assays for invasive Candida infection.
Disclosure: No conflict of interest disclosed.
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Ruxolitinib modulates the antigen presenting function of
activated B cells by interfering with metabolic pathways
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Germany, 2University Hospital Cologne, Department of Internal Medicine I,
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Department of Oncology, Basel, Switzerland, 5University Hospital Basel, Tumor
Immunology, Basel, Switzerland, 6University Hospital Cologne, Department of
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B lymphocytes not only balance the physiologic immune response but
also can be involved in a variety of immune pathologies. Besides their
traditional function as antibody producing plasma cells, it has been shown
that B cells, upon activation, can develop into professional antigen-presenting cells (APCs) which induce and modulate further cellular immune
responses. Moreover, cytokines modulate B cell activation via the Janus
kinase - signal transducer and activator of transcription (JAK-STAT)
pathway. Inhibition of the JAK-STAT pathway has been introduced into
clinical practice with the specific JAK1/2 inhibitor ruxolitinib. Approved
for the treatment of patients with myelofibrosis in which activating JAKSTAT mutations drive the disease, ruxolitinib can induce rapid improvement of immune mediated symptoms such as fatigue and night sweat.
Also in Graft-versus-Host Disease as another immune pathology, ruxolitinib has been shown to dampen immune activation. In this project we
analyzed if such ruxolitinib «off-target» effects play a role for the activation of human primary B cells.
We found that ruxolitinib treatment dramatically impaired CD40-ligand
induced B-cell activation and reduced their glucose consumption in vitro.
Morphologically, ruxolitinib treatment impaired the proliferation and homotypic cluster formation of CD40-activated B (CD40B) cells. Moreover,
co-stimulatory proteins (CD80, CD86) and HLA class II molecules were
down-regulated on CD40B cells upon ruxolitinib treatment. On a functional level, JAK1/2 inhibition significantly reduced the ability of CD40B
cells to induce allogeneic T- cell activation in a mixed lymphocyte reaction. Metabolically, ruxolitinib reduces glycolysis in CD40B cells in a dose
dependent manner. Moreover, inhibition of glycolysis via 2-deoxyglucose
was able to mimic the ruxolitinib induced phenotype in CD40B cells. Finally, preliminary analyses of B cells from ruxolitinib treated patients hint
to reduced B cell activation in vivo also.
Taken together, our results demonstrate that ruxolitinib has important
effects on B-cell activation which might contribute to the previously reported immunosuppressive features of ruxolitinib. Furthermore, we show
for the first time that, in vitro, ruxolitinib can also regulate APC-features
of activated human B cells on a metabolic level.
Disclosure: No conflict of interest disclosed.
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HIV protease inhibitor nelfinavir at therapeutic drug
levels sensitizes NSCLC cells towards proteasome inhibitor
carfilzomib-induced apoptosis
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Switzerland, 2Universität Heidelberg, Klinik für Allgemein-, Viszeral- und
Transplantationschirurgie, Heidelberg, Germany, 3Kantonsspital St.Gallen,
Chirurgie, St.Gallen, Switzerland, 4University Leiden, Gorlaeus Laboratories,
Leiden Institute of Chemistry and Netherlands Proteomics Centre, Leiden,
Netherlands
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Introduction: Non-small-cell lung carcinoma (NSCLC) still remains an
unmet clinical need with high mortality rate. Proteasome inhibition with
first class bortezomib was not successful; however, addition of HIV protease inhibitor nelfinavir to bortezomib significantly increased cytotoxicity in multiple myeloma and NSCLC (Dennis PA, 2012). We assessed the
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potential of second-generation proteasome inhibitor carfilzomib with the
effects of pre-activation of the unfolded protein response (UPR) by nelfinavir to improve cytotoxicity in NSCLC.
Methods: The cytotoxicity of the combination of nelfinavir with carfilzomib was tested in four NSCLC cell lines by MTS assay and cell density.
Primary cells from lung tumours and adjacent healthy tissue of NSCLC
patients were isolated, characterized by flow cytometry and subjected to
cytotoxicity assays (CTG). Proteasome activity was determined by fluorescent active site probes. Western blot was used to assess UPR (BiP, PDI,
HSP70) and apoptosis changes (cleaved PARP, caspase 3,7).
Results: Carfilzomib mono has stronger cytotoxic effect than bortezomib
on NSCLC cells (both in nM range). In primary cells, bortezomib does
not always show synergistic cytotoxicity with nelfinavir, in contrast to carfilzomib. Addition of nelfinavir significantly increases the cytotoxic effect
of carfilzomib in all cell lines and primary cells and, importantly, cells obtained from healthy tissue are less sensitive to this treatment than tumour
cells. Unresolved protein stress due to stronger proteasome inhibition in
the combination treatment leads to the activation of pro-apoptotic UPR
arm (CHOP) and significant increase of apoptosis in NSCLC cell lines.
Combinatory cytotoxicity of NSCLC cells can mostly be rescued by cycloheximide, identifying proteotoxic stress as a main cause of cell death.
Conclusions: NSCLC cells can be sensitized to clinically relevant doses
of carfilzomib by nelfinavir, an UPR-inducing drug, at the moment being repositioned for cancer treatment. Synergistic cytotoxicity is achieved
by increased functional proteasome inhibition and UPR activation. The
combination of carfilzomib with nelfinavir suggests a therapeutic window
between tumour and healthy tissue and should be further explored in preclinical in vivo experiments and clinical phase I/II trials in NSCLC.
Disclosure: No conflict of interest disclosed.
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Introduction: Truncated tissue factor (tTF) retargeted to tumor vasculature by a C-terminal GNGRAHA peptide (tTF-NGR) induces tumor
vessel infarction. Here, we describe the optimum therapeutic regimen for
the use of tTF-NGR in combination with doxorubicin in vitro and in vivo.
Methods: The biological ability of tTF-NGR was assessed by a FX-coagulation assay; phosphatidylserine (PS) staining of endothelial and tumor
cells was performed by FACS, HT1080 fibrosarcoma- and M21 melanoma-bearing mice were treated with tTF-NGR and/or doxorubicin, tumor
and organ tissues were analysed by fluorescence microscopy, spectrophotometry and HPLC analyses, apoptosis was quantified by FRI.
Results: Fluorescence analyses revealed that intratumoral maximum of
doxorubicin accumulation was reached approximately 6 hours after injection. While tTF-NGR given before doxorubicin inhibits its uptake into
HT1080 xenografts in vivo, the reverse sequence does not influence the
uptake of doxorubicin, but significantly inhibits the late wash-out phase
entrapping doxorubicin in tumor tissue by vascular occlusion. Incubation
of endothelial and tumor cells with doxorubicin in vitro increases concentrations of PS in the outer layer of the lipid bilayer induced by pro-apoptotic stress. In Factor X tests, both HUVEC and HT1080 cells showed
a significantly higher procoagulatory efficacy when used with equimolar
concentrations of tTF-NGR upon doxorubicin incubation and higher PS
externalization than control cells. For proof of a causal relation between
doxorubicin-induced PS externalization and procoagulant behaviour of
the cells, we could show that preincubation with a PS-inhibiting antibody
completely abolished this elevated procoagulatory state of the cells. Thus,
we hypothesize that both drugs by the reciprocal mechanisms described
mutually increase their therapeutic anti-tumor efficacy in vivo.
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Conclusions: Therapeutic experiments using human M21 and HT1080
xenografts in CD1 nude mice revealed a significantly increased tumor
growth inhibition applying suboptimal doses of doxorubicin and tTFNGR in sequence over single drug treatment. Combination of cytotoxic
drugs such as doxorubicin with tTF-NGR-induced tumor vessel infarction improved pharmacodynamics of the drugs by a new mechanism,
entrapping a cytotoxic molecule inside tumor tissue and reciprocally improving procoagulatory activity of tTF-NGR in the tumor vasculature via
apoptosis induction in endothelial and tumor cells.
Disclosure: No conflict of interest disclosed.
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Identification of the mevalonate pathway as a potential
therapeutic target for EBV-reactivation and PTLD
Shimabukuro-Vornhagen A., Zoghi S., von Bergwelt-Baildon M.
Uniklinik Köln, Klinik I für Innere Medizin, Köln, Germany

Epstein-Barr virus is an important cause of morbidity and mortality in
immunosuppressed patients after solid organ or hematopoietic stem cell
transplantation and is associated with the development of lymphomas.
Latent membrans protein 1 (LMP1) is a viral oncogene that has been
implied in EBV-related oncogenesis. It acts by mimicking continuously
active CD40 signaling. Previously, we have shown that CD40-activation of
human B cells can be effectively abrogated by interfering with mevalonate
biosynthesis. We therefore hypothesized that inhibitors of the mevalonate
pathway such as statins could be used to inhibit anti-apoptotic and proliferative signaling by LMP1 in EBV infected B cells. First, in order to determine whether the mevalonate pathway was active in EBV-infected B cells,
we performed a gene expression analysis of publicly available gene expression data of EBV-transformed B cells. This analysis confirmed that genes
belonging to the mevalonate pathway were indeed up-regulated following
EBV-infection. Next, we found that inhibition of HMG-CoA reductase,
the rate limiting enzyme of the mevalonate pathway, resulted in decreased
viability of B cells from patients with EBV reactivation. Furthermore, we
determined that the inhibitory activity of HMG-CoA reductase was due
to indirect effects on geranylgeranylation. Taken together, our results suggest that targeting of the mevalonate pathways with inhibitors of HMGCoA reductase could represent a promising approach to prevent or treat
EBV reactivation and EBV-associated lymphoproliferative disease in immunosuppressed patients.
Disclosure: No conflict of interest disclosed.
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Overall survival data in the early benefit assessment process –
analysis of the evaluability and meaningfulness over time
Geier A.S., Kuhn M., Mayer T., Zentner A., Haas A.
GKV-Spitzenverband, Berlin, Germany

Introduction: The improvement of overall survival (OS) is universally recognized as the gold standard for demonstrating clinical benefit in
oncology. However, in the light of a growing pressure for faster patient
access, the impact of final outcomes requiring longer follow-up times such
as OS on regulatory decisions inevitably diminishes. As one of four relevant categories in the subsequent added value assessment of pharmaceuticals by the Federal Joint Committee (JFC), data on OS are essential for a
comprehensive benefit evaluation. This project aims to depict the impact
of OS (evaluability, meaningfulness) on the benefit assessment process
(BAP) over recent years in dependence of type of marketing authorization
and oncological indication.
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Methods: The proportion of evaluable OS data as well as the percentage
of FJC decisions with an additional benefit based on OS are evaluated by
type of marketing authorization (full admission, orphan, conditional approval) since 2011. To identify potential differences in OS data provision
by oncological indication, the most frequently analyzed cancer types by
JFA are evaluated in the same manner as described above. Furthermore,
the most common reasons for distorted OS results as stated in the FJC
decisions are analyzed.
Results: In general, the average proportion of evaluable OS data in the
process of benefit assessment is lower for conditional approval compared
to full admissions while it did not increase over time. In about half of all
FJC decisions an additional benefit was determined based on OS data.
The analyses by indication revealed that certain cancer types had higher
proportions of evaluable OS data than others.
Conclusion: The tendency of a decreasing relevance on final patient outcomes such as OS in the drug approval process seems not yet to be clearly
depicted in the evaluability of OS data in the subsequent BAP given the
limited time period analyzed. However, analyses showed that especially
conditional approval lack more often information on OS. Evaluability
of survival data was dependent on cancer types with different survival
times. Besides all drawbacks potentially associated with overall survival
(confounding by subsequent therapies, requirement of longer follow-up
times) OS is still and should be an essential component, accompanied by
a quality of life assessment, when determining the additional benefit of
oncologicals.
Disclosure: No conflict of interest disclosed.
P897

The utilization of granulocyte-colony stimulating factor
(G-CSF) in German hospitals since 2008
Wahler S.1, Müller A.2
St. Bernward GmbH, Hamburg, Germany, 2Analytic-Services GmbH, München,
Germany
1

Introduction: Granulocyte-colony stimulating factor (G-CSF), is a glycoprotein that stimulates the bone marrow to produce granulocytes and
stem cells. G-CSF is used to accelerate recovery and reduce mortality from
neutropenia after chemotherapy plus to mobilize stem cells for collection
for transplantation. The pharmaceutical analog of physiological G-CSF
are filgrastim and lenograstim which are to apply daily. Later developed
pegfilgrastim and lipegfilgrastim are applied once per course of chemotherapy and are significantly more expensive. In guidelines all G-CSF are
regarded interchangeably. In Germany the G-CSF have hospital billing
codes and fixed reimbursement. These allow insights on the hospital utilization of G-CSF, including the indication. The overall use since 2008 of
the different G-CSF should be reviewed.
Methods: The reports from German DRG Institute (InEK), Statistical Office (DESTATIS) and hospital quality reports of all German hospitals for
2008–2015 were analyzed for cases of use of G-CSF. Statistical analysis was
performed using Microsoft-Excel and Access version 2016.
Results: The cases of documented use of G-CSF increased from 22,156 in
2008 to 45,942 in 2015 (+107%). The share of the daily applicable G-CSF
decreased from 67.6% in 2008 to 33.7% in 2015. In 2015 the reimbursement for documented use of G-CSF was around € 20,724,000. The financial share of the daily applicable G-CSF was only 12.6%. Reimbursement
is sliding: from 79% reduction for filgrastim to 27% for pefilgrastim from
2008 to 2015. The savings potential with use of more economical G-CSF
is around €12m. Low amounts of the daily applicable G-CSF are not reimbursed. 1987 departments in 798 hospitals used G-CSF in 2015. The majority used mainly one G-CSF for all indications, they are used completely
interchangeably. Lenograstim is overall the leading product in stem cell
transplantations (46% of use) and most preferred in case of severe infections. Pegfilgrastim is mainly used in solid tumor chemotherapy (50% of
use).
Conclusion: The use of G-CSF has more than doubled from 2008 to 2015
in German hospitals. Hospitals often decide to use one G-CSF for all indi-
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cations. Preferred use of filgrastim and lenograstim would result in major
savings. The reimbursement of early effective therapies with daily applicable G-CSF is recommended. Lenograstim is favored in critical situations
like stem cell transplant and severe infections. Pegfilgrastim is leading in
solid tumors.
Disclosure: No conflict of interest disclosed.
P898

Elderly patients do benefit from eHealth support
Wonhöfer M.1,2, Schindler F.1, Welslau M.3, Wuerstlein R.4, Harbeck N.4,
Schinköthe T.5
CANKADO, München/Kirchheim, Germany, 2Klinikum der Universität
München (LMU), München, Germany, 3Hematological-Oncological Practice,
Aschaffenburg, Germany, 4Klinikum der Universität München (LMU),
Brustzentrum, München, Germany, 5Institute for Innovation and Medicine,
GEMKOM/CANKADO, München/Kirchheim, Germany
1

Introduction: As Patient Reported Outcome (PRO) is getting more and
more important for oncological routine use, it was needed to develop a
strategy of how to support elderly or less tech-savvy patients to overcome
their uncertainty and inexperience in computer usage.
Methods: The eHealth Strategy for Elderly Patients (eStEP) is implemented as a module inside of the open online platform CANKADO (www.
cankado.com). In a first phase, 124 patients of 70ten years and more have
been interviewed regarding their internet use and technical equipment.
In a second phase, 30 patients with multiple myeloma were asked to use
CANKADO. These patients were treated in 8 centers. Subsequently, all
participant physicians, nurses and patients have been interviewed with the
same questionnaire as in phase 1 enlarged by questions regarding eHealth
usage satisfaction.
Results: Phase 1 showed a high penetration of internet usage in patients
above 70 years. 51% of all patients in that group do have a computer with
internet access at home. 36% are using the internet every day.
In the second phase 29 patients, 12 nurses and 7 physicians completed the
questionnaire. The overall feedback for using CANAKDO was on average
rated 2,2 by physicians, 2,8 by trained nurses and 3,6 by not trained nurses (according to the german school grade system). The main advantage
from physician perspective was to have a better overview of symptoms
(1,3), pain (1,5) and adherence (1,7). Patients felt better prepared for the
doctor´s talk (2,8).
Discussion: Today, eHealth can be used also for patients above 70 years.
Important is to understand their needs and to adapt the service to their
requirements. All participating nurses gave the feedback that it took some
time to assist these group of patients but finally also they do profit out of
the additional eHealth support.
Disclosure: No conflict of interest disclosed.
P899

Feedback strategies for quality indicators
Klein A., Mödder M., Osburg S., Baumann W.
WINHO GmbH, Köln, Germany

Introduction: The WINHO process indicators were developed and tested in a multi-stage procedure (analogous to RAND/UCLA). With clearly
quantifiable items, it allows for a neutral evaluation of care quality, reveals strengths and weaknesses and gives important impetus for the quality management of practices. However, the receipt of the results of the
QI-surveys is just the start for further internal measures. The aim of this
study is to examine the practical benefits of this feedback and of best practice examples for office-based oncological practices.
Methods: With the distance of one year, data about selected QI of 24
practices with 31 hematologists and oncologists were collected twice. The
results were reported back individually, including a benchmarking. Based
on semi-structured telephone interviews, best practice examples were
created for each QI area and provided as suggestion to the practices. Fur-
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thermore, two surveys in writing were conducted regarding the acceptance and the handling of the results and the benefits of the best practice
examples.
Results: The result report was predominantly seen as helpful (80%), revealed potential for optimization (75%) and was accepted as instrument
for the assessment of the own care quality (70%). Nearly half of the
practices stated that they reviewed processes in the areas concerned and
planned or developed optimization strategies if necessary. In this context,
there is an interest in best practice examples, which were predominantly
seen as helpful (70%).
Conclusions: Oncological practices profit from the feedback of the QI
results and best practice examples. Still, the implementation and development of changes is a long and complex process for practices. The same
counts for the adaption of external process examples into own practice
processes. Thus, the practical data collection must be optimized further
to allow for a more efficient usage of the results. Nevertheless, the feedback of the results from the QI survey is a helpful instrument as it can
attach varying foci on different quality aspects if controlled externally and
hence allows for specific impetus for the quality development in medical
practices.
Keywords: Quality measurement, indicators, benchmarking, oncology,
feedback, best practice
Disclosure: Astrid Klein: Employment or Leadership Position: Angestellte der
WINHO GmbH; Expert Testimony: das Projekt wurde vom Zi gefördert
Walter Baumann: Employment or Leadership Position: Geschäftsführer der WINHO GmbH; Expert Testimony: das Projekt wurde vom Zi gefördert
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Access of oncological patients to exercise therapy parallel to
treatment – a questionnaire-based survey in German cancer
centres
Kowarik E., Wirtz P., Baumann F.T.
Universitätsklinikum Köln, Klinik I für Innere Medizin, AG Onkologische
Bewegungsmedizin, Köln, Germany

Introduction: The number of cancer survivors in Germany is decreasing
due to improved cancer therapy. Questionnaire-based surveys show that
one of the main complaints of cancer survivors is an impairment of quality
of life caused by fatigue symptoms and other therapy-related side effects.
Evidence suggests that those patients benefit from constant exercise interventions not only after but also during cancer treatment. Due to the big
number of studies in this field, we hypothesize that the structural conditions for exercise interventions are given in various acute care hospitals.
However, there is no data concerning the access of oncologic patients to
exercise therapy during cancer therapy.
Methods: A questionnaire-based survey was sent to all German cancer centres (N = 756) in august 2015. In a first step, descriptive data of
all centres concerning the infrastructure (human and spatial resources)
and exercise contents for both hospitalised and ambulatory patients was
evaluated. In a further step, a differentiated analysis was performed first
based on the certification model for German cancer centres (organic cancer centres vs oncological centres vs top oncological centres) and second
on the professional group carrying out the exercise interventions (physical
therapist vs sport therapist).
Results: 132 questionnaires could be included for further analysis. The
corresponding centres treated approximately 297.800 patients in 2014
which are about 23,5% of the overall cancer patients treated in German
acute care hospitals. 81,1% of the surveyed centres which cover 270.779
patients (90,93%) offer exercise therapy. Beyond post-op mobilisation
(established in 84,1% of the centres), endurance training (71,2%) is
most commonly offered followed by strength training (56,8%). Alternative types of exercise (yoga, chi gong, tai chi, dancing) are less common
(24,2%). Above average results can be found both in top oncological centres and in centres in which a sport therapist performs exercise therapy.
Furthermore, there seems to be a difference between hospitalised and ambulatory patients in matters of available therapies.
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Conclusion: The great majority of patients treated in the surveyed cancer
centres has access to some type of exercise therapy. Nevertheless, our findings suggest a high degree of heterogeneity between the centres, ranging
from simple post-op mobilisation up to highly specialized exercise therapy.
Disclosure: No conflict of interest disclosed.
P901

Development of in-hospital resource use for different cancer
types in Germany from 2010 to 2015
Wahler S.1, Müller A.2
St. Bernward GmbH, Hamburg, Germany, 2Analytic-Services GmbH, München,
Germany
1

Introduction: The dataset, the German DRG-System (G-DRG) is based
on, was originally intended to serve for reimbursement as well as for quality assurance purposes. In the last 15 years the data were mostly used for
hospital billing.
This investigation should research whether the publicly available data allow the determination of total financial hospital efforts for various types of
cancer and the cost allocation within the hospital sector.
Methods: The report browsers delivered by the German DRG Institute
(InEK) were analyzed for cases of different types of cancer for 2010 and
2015. Statistical analysis was performed using Microsoft-Excel and Access
version 2013.
Results: The total in hospital costs per hospital case, without special
funding of some medications (Zusatzentgelt), were in 2015: € 3,913
(2010: € 3,387) for breast cancer, € 3,515 (€ 3,044) for lung cancer, € 5,010
(€ 4,039) for colon cancer, € 3,332 (€ 3,007) for Non-Hodgkin-Lymphoma (NHL), € 5,678 (€ 4,012) for plasmacytoma and € 10,395 (€ 8,959)
for acute myeloid leukemia (AML). The personnel effort for physicians
per case was € 935 (24% of total) for breast, € 719 (20%) lung, € 1,132
(23%) for colon, € 548 (16%) for NHL, € 802 (14%) for plasmacytoma and
€ 1,507 (14%) for AML. From 2010 to 2015 the absolute and relative financial efforts for physicians increased, nursing care shrunk. The expenses
for laboratory material per case were € 314 (8% of total) for breast, € 235
(7%) lung, € 272 (5%) for colon, € 506 (15%) for NHL, € 1,325 (23%) for
plasmacytoma and € 1,924 (19%) for AML. ICU efforts per case were € 34
(<1% of total) for breast, € 180 (5%) lung, € 536 (10%) for colon, € 189
(6%) for NHL, € 499 (9%) for plasmacytoma and € 2,888 (28%) for AML.
There were 98,413 cases of breast cancer (–18% to 2010), resulting in total costs of € 385m (–6% to 2010), 121.663 (–8%) cases of lung cancer
(€ 426 m; +6%), 117,707 (–2%) cases of colon cancer (€ 590 m; +12%),
41,003 (+15%) cases of NHL (€ 137 m; +28%), 16,100 (–30%) cases of
plasmacytoma (€ 91 m; –2%) and 10,616 (–30%) cases of AML (€ 110 m;
–18%).
Conclusion: The data from the German DRG systems allow insights about
the different financial efforts over time. It is possible to calculate an estimate for overall hospital costs for each disease entity. From the researched
cancer types AML needed most financial resources per case; overall it was
colon cancer, both driven by high ICU expenditures. The influence of new
technologies on effort patterns and costs could be measured.
Disclosure: No conflict of interest disclosed.
P902

Appointments for oral tumor therapy – a new offer in the
provision of cancer patients
Kaiser F.1, Damnali G.2, Utke D.2, Baumann W.3, Walawgo T.3, Laux M.4,
Vehling-Kaiser U.2
Universitätsmedizin Göttingen, Hämatologie/Onkologie, Göttingen, Germany,
Praxis Vehling-Kaiser, Landshut, Germany, 3WINHO GmbH, Köln, Germany,
4
KOK, Hamburg, Germany
1
2

In the area of traditional cytostatic therapy medications given orally only
make up a small percentage. The monitoring of these patients has not
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been a major problem in oncology doctor’s offices. After the introduction
of the tyrosine kinase inhibitors, the therapeutic spectrum in oncology /
hematology has shifted significantly in favor of oral therapies. These already account for 25% of the antiproliferative therapies, and the proportion increases continuously. In addition to a wide range of side effects,
administration of oral medications is associated with numerous interactions of co-medications, complementary medications and food products.
In addition, there are complex intake regulations that must be explained
to the patient. In order to achieve adequate patient safety and a maximum
therapeutic response, monitoring of therapy and patient adherence must
be ensured. In addition, because of the high therapy costs it is necessary to
avoid the misuse of medication. However, reconnaissance and monitoring
are associated with a considerable high amount of time, which cannot be
achieved solely by the physician in the daily practice and suggests the development of new forms of care.
This includes the consultation hours for oral tumor therapy with the possibility of additional home controls with selected patients. Consultation
hours and home visits are carried out by specially trained nursing staff
/ MFAs. While a similar healthcare model is already implemented and
financed in form of the VERAHs / NEPAs in the home healthcare sector,
the oncological stage is still in the build-up phase.
In an anonymous, internet-based survey of members of the DGHO and
nursing staff in the field of cancer patient care, information was gathered
regarding the acceptance, the demand, and the feasibility of such care
model. In addition, support needs and further training requests were
identified. The working group of the DGHO Patient Safety and Patient
Adherence would like to provide an overview of the care structure in the
area of oral tumor therapy using the survey, in order to plan further steps
for the introduction and financing of a consultation hour for oral tumor
therapy. First data will be presented at the DGHO conference.
Disclosure: No conflict of interest disclosed.
P903

Benchmarking OSP Stuttgart: assessing the trends of chest
wall irradiation in women with intermediate risk breast cancer
following mastectomy 2006–2016
Hehr T.1, Brinkmann F.2, Buß-Steidle R.3, Gerteis A.4, Knöppel D.2, Kuhn T.5,
Münter M.6, Österle R.2, OSP Stuttgart Benchmarking Mammakarzinom
Marienhospital Stuttgart, Klinik für Strahlentherapie und Palliativmedizin,
Stuttgart, Germany, 2Onkologischer Schwerpunkt Stuttgart e.V., Stuttgart,
Germany, 3Marienhospital Stuttgart, Klinik für Gynäkologie und Geburtshilfe,
Stuttgart, Germany, 4Robert-Bosch Krankenhaus, Gynäkologie und Geburtshilfe,
Stuttgart, Germany, 5Zertifiziertes Brustzentrum am Diakonie-Klinikum
Stuttgart, Stuttgart, Germany, 6Katharinenhospital Stuttgart, Klinik für
Strahlentherapie und Radioonkologie, Stuttgart, Germany
1

Introduction: The value of post-mastectomy chest wall irradiation in
women at intermediate risk of loco-regional recurrence of less than 15%
at 10 year is uncertain. A survey among European radiation oncologists
of the use of PMRT in women with 1–3 positive nodes showed wide variations among those advocating PMRT from 19% in Italy to 74% in Spain
and Portugal (Ceilley et al, 2005).
Methods: A retrospectiv data base request from 1/2006 to 9/2016 revealed
that 1.069 of 10.906 patients with ICD C50 meet the major SUPREMO, an
MRC phase III randomised trial, in- and exclusion criteria (final protocol version 1/2006). Trends over time and between certified breast cancer
centers in pT1/2 pN0/1 M0 tumors with and without PMRT were examined.
Results: Median follow up of 1069 patients was 5 years, follow up of 566
patients treated between 1/2006 and 2010 was 7.26 years. 5-year overall
survival was 85%, disease free survival 86%. 20.1% of all patients received
PMRT. Subgroups receiving PMRT: intervall 2006 - 2010 21.7%, intervall
2011–2016 18.3%, pT2 pN0 tumors 13%, pT1 pN1 tumors 32%, pT2 pN1
tumors 39%, multifocal / multicentric tumors 26%. In 6 different hopitals
the overall recommendation to PMRT was 25.5% (273/1069 women), fi-
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nally 20.1% of women recieved PMRT, the range in receiving PMRT between these hopitals was 8–26%.
The loco-regional recurrence rate with PMRT was 3.2% and without
PMRT 4.6%, p = 0.29 (expected rate of locoregional recurrence 1% per
year). The overall surval analysis in women with pT2 pN0 tumors showed
a trend in favour of PMRT (p = 0.17)
Conclusion: In women with intermediate risk breast cancer, that means
small primary tumors pT1–2 pN0–1 (0–3 positive nodes) with additional
risk factors such as multifocal, multicentric breast cancer, grade III histology and/or lymphovascular invasion overall survival of 85%l is encouraging. Statistical consideration within SUPREMO protocol assumed that
5-year overall survival is below 80%. In this patient population the value
of PMRT should be discussed in women with a life expactancies of at least
10 years. Longer follow up >5 years is needed to confirm longterm locoregional failure rates of less than 1% with and without PMRT.
Disclosure: No conflict of interest disclosed.
P904

Cancer Registry of Baden-Württemberg (CRBW):
Prospects of supporting research projects
Friedrich S.1, Hermann S.1, Bezold K.1, Schuldt D.2, Winzler C.3, Arndt V.1
Krebsregister Baden-Württemberg, Epidemiologisches Krebsregister BadenWürttemberg, Heidelberg, Germany, 2Krebsregister Baden-Württemberg,
Vertrauensstelle, Karlsruhe, Germany, 3Krebsregister Baden-Württemberg,
Klinische Landesregisterstelle Baden-Württemberg, Stuttgart, Germany
1

Epidemiological cancer registries are essential for cancer monitoring.
However, data privacy laws often limit the potential of cancer registry data
for research purposes. To overcome this limitation, the amendment of the
BW Cancer Registration Act also fosters clinical epidemiological research
with cancer registry data.
According to the new law, support of research projects can be provided
via:
1. Supply of anonymous and aggregated data for health care research
The Clinical State Registry Office of the CRBW can provide anonymous single case, aggregated data or special analyses. To receive the
data/analyses, the research institute must submit a proposal, for approval by the CRBW advisory board.
2. Patient recruitment
The CRBW can directly contact patients (without consulting patients´
physician) for research studies that are of public interest and which
cannot be conducted otherwise. For this, a research project outline
that meets scientific standards and data privacy demands must be submitted to the Epidemiological Cancer Registry (ECR) of the CRBW.
The ECR evaluates the project and obtains approval from the medical ethical committee Heidelberg and the Social Ministry of BW. After approval, the ECR selects eligible patients from the database. The
decoding of personal data is performed in the CRBW Trust Center
(Vertrauensstelle). The Trust Center contacts the patients and requests
patients´ informed consent, to providing their contact details to the
research institute. After signed agreement is at hand, the Trust Center
can provide the research institute with patients´ identity data.
3. Conduct cohort linkage
For this, the research institute submits a written proposal to the ECR,
outlining the research question, procedure, relevance and variables
for reconciliation. All cohort participants must provide a written informed consent for this linkage. The ECR seeks for approval from the
medical ethical committee Heidelberg and the Social Ministry of BW.
A record linkage, verifying the availability of the identity data in the
CRBW is performed in the Trust Center. If there is a match, the desired
clinical variables will be extracted and linked to the study cohort.
Facilitating statewide patient recruitment, the CRBW can support research projects concerning occurrence and treatment of cancer cases, and
also provide a valid follow-up of disease progression within study cohorts.
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7 Quarters outpatient specialist care – experiences of the first
ASV for gastrointestinal tumors in Bavaria
Kaiser F.1, Kaiser U.2, Utke D.2, Damnali G.2, Schattenkirchner S.3,
Vehling-Kaiser U.2
Universitätsklinikum Göttingen, Göttingen, Germany, 2Praxis Vehling-Kaiser,
Landshut, Germany, 3Strahlentherapeutische Praxis, Landshut, Germany
1

In July 2015, the first ASV team in Bavaria started with the severe forms
of gastrointestinal tumors. The preparation took about one year. The ASVteam of Landshut has chosen the Public Health Care Federation of Bavaria
(Kassenärztliche Vereinigung Bayern), also called the KVB as the paying
center for the ambulatory sector. The hospital charges directly with the
funds.
Implementation in practice:
–– the employees entrusted with the KVB account also do the ASV billing
and are involved in the implementation
–– Entering the ASV-team number instead of the business number
–– Entering ASV code once per patient and quarter
–– Observing performance catalog
–– Not forgetting to enter «new» billing numbers (for example participation in tumor trainings)
–– Identifying referrals/ instruction/ labs with ASV
–– Check ASV indications of ASV cases quarterly
Advantages of billing over the KVB:
–– fixed non-changing contact persons
–– permanent availability during the opening hours
–– answering open question within one day
–– joint meetings on problem-solving and elaboration of approaches to
solutions
–– Quick processing of the submitted ASV billing with appropriate correction option before forwarding to the Health Insurance
Evolvement of patients admitted to the ASV
Total cases: after 12 months n = 157 (w: n = 67, m: n = 90)
after 21 months n = 256 (w: n = 96, m: n = 160)
Diseases: Esophageal carcinoma: n = 11, gastric carcinoma: n = 36, colon
carcinoma: n = 67, rectum carcinoma: n = 52, anal carcinoma: n = 4, liver
cell carcinoma: n = 21, pancreas carcinoma: n = 48, neuroendocrine tumor: n = 11, bile - bile duct carcinoma n = 6
Allocation:
Outpatient assignments:
12 months: n = 151
21 months: n = 212
Inpatient assignments:
12 months: n = 6
21 months: n = 44
Result: The ASV is work- and time-intensive until the approval by the Extended National Committee of Bavaria. The implementation into practice
revealed itself to be less problematic than expected. The billing with the
KVB is uncomplicated and is possible to be done without further personal
expenses. After the allocations to the ASV were made primarily through
the ambulatory sector, the allocations from the stationary area are increasing in the last quarters, meaning that the ASV is being increasingly established in the stationary sector.
Disclosure: No conflict of interest disclosed.

Disclosure: No conflict of interest disclosed.
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Interim analysis of the non-interventional study (NIS)
«StepUp» assessing initial dosing schedules of oral
vinorelbine in patients with advanced non-small cell lung
cancer (NSCLC) or metastatic breast cancer (MBC) in clinical
routine in Germany and Austria

Standardized management of adverse events in patients with
breast cancer – experience in an oncological centre

Angermeier S.1, Groschek M.2, Fischer von Weikersthal L.3, de Wit M.4,
Strittmatter H.-J.5, Tomé O.6, Randerath W.J.7, Abenhardt W.8,
Eschenburg H.9, Bischoff J.10, Schem C.11, Edlich B.12, Singer C.F.13, Jakob A.14

Introduction: For patients with localized breast cancer 5 years overall survival is in the range between 80% and 95%. This outcome is the
result of multimodality treatment consisting of surgery, radiation and
systemic therapies such as chemotherapy, endocrine therapy or targeted
therapies. An additional improvement of survival in the range of 1 or 3%
is accompanied by an add-on of treatment options, e.g. pertuzumab in
her2-positive or carboplatin in BRCA-positive breast cancer. These additional therapies may cause new, other or additional adverse events (AE).
To recognize these side effects we introduced a «therapy check» in the
management process of our patients.
Methods: In 2016 370 patients were new diagnosed with breast cancer in
our centre, including 32 with carcinoma in situ. Additional 130 patients
had the diagnosis of progression in this year. The breast centre was 2005
certified by the German cancer society. Since then a tumour documentation system was established and published its findings as «key figure
results». In 2005 the «therapy check» was developed assessing existing
symptoms (according CTCAE) and the ECOG status. If systemic therapies were given laboratory results were ordered.
Results: Hence the numbers of new patients with breast cancer and the
recurrence rate seem quite stable we conclude that 65% of our patients
were cured and 35% get a progression over the course of time. The most
common, non-haematological adverse events in our patients were constipation, insomnia, heart symptoms, dyspnoea and pain. The common
haematological toxicity was leucopenia. Febrile neutropenia was the most
frequent event leading to admission in hospital. For each of the adverse
events a standard operation procedure was developed to minimize the
detrimental effects of the adverse events.
Conclusion: 65% of breast cancer patients were cured, 35% had a recurrence. These results are obtained with multimodality treatment. To prevent or minimize side effects we developed a «therapy check» that was
performed before every round of a new treatment cycle. If the therapy
check shows some toxicity therapeutic options according our SOP were
provided.
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Karlsruhe, Germany, 7Krankenhaus Bethanien, Solingen, Germany, 8Onkologie
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Wilhelm, Guestrow, Germany, 10Städtisches Klinikum Dessau, Dessau, Germany,
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Universitätsklinikum Schleswig-Holstein, Kiel, Germany, 12Pierre Fabre Pharma
GmbH, Freiburg, Germany, 13Medizinische Universität Wien, Vienna, Austria,
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Ambulantes Therapiezentrum für Haematologie und Onkologie, Offenburg,
Germany
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Introduction: Vinorelbine is an effective and approved treatment option
for NSCLC and MBC. The chemotherapeutic agent can be administered
intravenously or orally, while the oral route is preferred by patients. Oral
vinorelbine is dosed at 80 mg/m² in the absence of severe or repeated neutropenia. For safety reasons, the dose for the first three administrations is
60 mg/m². Dose escalation following the initial treatment phase was performed in most patients in studies assessing the efficacy of oral vinorelbine. However, very limited data regarding dosing schedules in clinical
routine exist.
Methods: This prospective NIS «StepUp» conducted in 54 German and
Austrian clinics and practices is investigating oral vinorelbine dosing
schedules and the underlying reasons during the first 8–10 weeks of palliative treatment in patients with NSCLC (stage III/IV) or MBC (stage
IV) resistant to or not eligible for anthracyclines and taxanes. Adult patients with ECOG 0–2 receiving oral vinorelbine as monotherapy or in
combination with other cytotoxic agents can be documented, if no contraindications apply. Secondary objectives include quality of life, chosen
therapy regimens (monotherapy vs. combination), initial tumor response
and adverse drug reactions.
Results: 100 patients are planned to be enrolled until December 2017.
At the time of interim analysis (April 2017), 63 patients have been included (31 NSCLC / 32 MBC patients) and for 37 patients evaluable data
were available. Vinorelbine monotherapy was administered in 13 patients,
whereas 22 patients received a combination therapy. At least 86% of the
patients reported quality of life prior to and during the initial treatment
phase. The primary objective of this interim analysis is to investigate the
rate of patients with oral vinorelbine dose increase from ≤60 to ≥80 mg/
m² during the course of the study. Reasons for and against increasing the
dose will be tabulated. The results of the interim analysis will be presented
at the DGHO Jahrestagung 2017.
Conclusions: The results of this interim analysis will give important insight into the dosing of oral vinorelbine in a real world setting. The comparison with dosing in the efficacy studies will allow for an optimization
of oral vinorelbine based treatment with the aim to provide the maximal
benefit regarding effectiveness, safety and quality of life for the patients.
Disclosure: Stefan Angermeier: No conflict of interest disclosed.
Andreas Jakob: Financing of Scientific Research: A. Jakob hat ein Honorar für die
Funktion als wissenschaftlicher Leiter der vorgestellten NIS erhalten.
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How to prevent effectively and durable medical errors by
an electronic, central, interdisciplinary chemotherapy (CTx)
management system
Ajayi S.1,2, Reinhardt H.1, Szymaniak-Vits M.1, Otte P.1,2, Ruch M.3,
Wolfrum P.1, Opeker K.1, Wöhrl S.4, Rautenberg B.5, Machein M.6, Brass V.7,
Schäfer H.8, Meiß F.9, Hug M.4, Duyster J.1,2, Engelhardt M.1
University Medical Center Freiburg, Department of Hematology and Oncology,
Freiburg, Germany, 2University Medical Center Freiburg, Comprehensiv Cancer
Center Freiburg CCCF, Freiburg, Germany, 3MPS - Medizinische Planungssysteme
GmbH, Freiburg, Germany, 4University Medical Center Freiburg, Pharmacy,
Freiburg, Germany, 5University Medical Center Freiburg, Department of
Gynaecology and Obstetrics, Freiburg, Germany, 6University Medical Center
Freiburg, Department of Neurology and Neurosurgery, Freiburg, Germany,
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University Medical Center Freiburg, Department of Gastroenterology, Freiburg,
Germany, 8University Medical Center Freiburg, Department of Radiooncology,
Freiburg, Germany, 9University Medical Center Freiburg, Department of
Dermatology, Freiburg, Germany
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Introduction: Patients (pts) with cancer often receive complex medication regimens. This may lead to high medication error (ME) rates (Walsh,
JCO 2008; Markert,...Engelhardt, IJC 2009). Our central CTx Surveillance
System (CSS) incorporates all important elements to avoid ME, namely
a) detailed CTx protocols including co-medication, b) SOPs and clinical
pathways, c) a multidisciplinary team, d) an electronic CTx ordering and
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monitoring system. The electronic CTx management tool (eCTxMT) –
Chemo-AS untill 3/2016, afterwards ChemoCompile (CC) – has become
an indispensable part of the clinical routine. We describe the reduction of
ME and practical targets for intervention.
Methods and Results: CC is a web-based database application containing
>600 standardized, regularly updated CTx protocols (partly published in:
Das Blaue Buch; Engelhardt 2016). Physicians generate CTx orders via
CC, which are processed by the clinical pharmacy (CP) and our Clinical
Cancer Research Group (CCRG). Any detected error is instantly reported
to the responsible physician and consequently corrected. If a CTx order
is flawless, a detailed pt-individual treatment schedule created via CC
is sent to the ward and used as a valid prescription. Our eCTxMT was
first implemented at the department of Hematology & Oncology and has
meanwhile been transferred to all other adult oncology units of the CCCF
and external institutions.
In a prospective study of consecutive cancer pts, who received CTx between 2010 and 2016, all CTx orders/year were analyzed (Table 1). The
rate of ME considerably declined as a result of the implementation of an
eCTxMT, our interdisciplinary team, continuous education and close collaboration with the CP. Due to our CSS, >99.9% of all ME were detected
and eliminated, thus did not reach the pt.

27 patients, causing the need for changes with 3 patients. More rigid control mechanisms (ECG, coagulation status) were necessary in 13 cases.
Conclusion: It is rewarding to take a closer look on drug plans and to
make an effort in interdisciplinary communication. After the implementation of the federally standardized Drug Plan in Germany, the patient’s
right for a comprehensive way of prescription has to be observed in any
case.

Tab. 1. Avoided errors in Hematology & Oncology department

Although recent advances in diagnosis and subsequent therapies led to
improved survival of patients with myeloproliferative neoplasms (MPN),
the outcome of MPN patients who transform to acute myeloid leukemia
(post-MPN-AML) remains particularly poor.
A decade ago, others and us described a series of patients with JAK2-mutated MPN who transformed to JAK2-unmutated AML. That surprising
observation prompted us to investigate possible molecular mechanisms
and lead to the proposition of two models of leukemic transformation in
MPN. We showed evidence that AML secondary to MPN can either originate from an early HSC that has not yet acquired the JAK2 mutation or
from a distinct HSC that does not share common genetic aberrations with
the MPN stem cell. Today, next generation sequencing approaches have
shown that both models described in our study are found in MPN patients
and identified additional somatic mutations that may actively contribute
to the leukemic transformation process.
The sequential acquisition of mutations in MPN has been linked to disease progression and leukemic transformation. Although mutations in
epigenetic regulators and components of the spliceosome correlate with
an increased risk of AML in retrospective studies two questions are of particular relevance and constitute the basis for ongoing research. First, leukemic transformation in MPN mouse models has only been demonstrated
by expression of JAK2-V617F in a TP53 knockout background, but not
by combining the JAK2 mutant with mutations in epigenetic regulators
such as EZH2. Second, while molecular markers may identify patients at
increased risk for leukemic transformation, the therapeutic implications
remain to be determined.
Allogeneic hematopoietic stem cell transplantation (allo-HSCT) constitutes the only curative therapeutic option for patients with post-MPNAML. However, the majority of patients with post-MPN-AML are not eligible for allo-HSCT due to age and comorbidities. Moreover, the outcome
of post-MPN-AML after allo-HSCT is poor and disease-related mortality
due to relapse remains high. Consecutively, novel therapeutic strategies
to improve outcome for post-MPN-AML patients ineligible for intensive
therapy and remission induction in younger patients are needed. In particular, the role of JAK-inhibitors, demethylating agents, and experimental therapies in post-MPN-AML need to be clarified and will be discussed
during the presentation.

# of CTx orders
# of corrected
medication
errors (ME)

2010
8510

2011
8956

2012
8888

2013 2014 2015 2016
10155 10702 11094 11896

112
140
128
186
236
291
213
(1,3%) (1,6%) (1,4%) (1,8%) (2,2%) (2,6%) (1,8%)

Conclusions: Our central CTx management system has shown to substantially improve the quality of CTx treatment and pt safety, providing
work simplification for physicians and nurses. CC as essential part of the
CSS is also available to external cancer centers. In a next step, we are planning to restructure and thereby upgrade the error analysis within CC, in
order to create a relevant tool with automated error evaluation for all units
leading to shared benefit for pts, healthcare staff, CP and pharmaceutical
companies.
Disclosure: No conflict of interest disclosed.
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Medication plans on the test bench – a worthwhile investment
of time
Welslau M.1, Palmer J.C.1, Henke E.2, Studienkreis Phase drei,
Aschaffenburg
Klinikum Aschaffenburg-Alzenau, MVZ Onkologie, Aschaffenburg, Germany,
Apotheke im Elisenpalais, Aschaffenburg, Germany
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Usually, oncological patients carry a huge load of different prescription
drugs from different general practitioners and medical specialists. Severe
interaction causes unnecessary pain and suffering for the patients, as well
as avoidable cost for the society. The era of online pharmacies abolishes
the supervision of personal pharmacists that practitioners could depend
upon in earlier times.
During the «Medicheck» project, drug plans of currently 62 patients (goal:
100) have been cross-checked against medical databases in a random sample method. Patients were interviewed about their actual use of the prescriptions in their drug plans or if the plans were complete. In 12 cases, the
plans had to be changed right away. Until now, 46 patients with oral and
16 with intravenous therapy have been included into the project. Up to
14 different prescription drugs were listed on the individual plans, with a
maximum amount of 18 including antineoplastic therapies. It was immediately apparent that with 14 patients, even the GP prescriptions caused
relevant interaction (ex. Extension of QT times). In combination with oncological therapies, the effects were partially enhanced. The combinations
of GP prescriptions and oncological therapies resulted in interaction with
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Leukemic transformation in myeloproliferative neoplasms:
pathogenesis, risk factors and therapeutic options
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High Molecular Risk Marker (HMR) mutations in
Myeloproliferative Neoplasms (MPN) – is it time for clinical
implementation?
Döhner K., Stegelmann F., On behalf of the German Study Group on MPN
(GSG-MPN)
Universitätsklinik Ulm, Klinik für Innere Medizin III, Ulm, Germany

With the development of next-generation sequencing [NGS] technologies a large number of mutations in genes other than JAK2, MPL, and
CALR (e.g. ASXL1, SRSF2, EZH2, TET2, DNMT3A, IDH1/2, TP53, NFE2,
RUNX1) has been identified in patients (pts) with myeloproliferative neoplasms (MPN), in particular in pts with polycythemia vera (PV), essential
thrombocythemia (ET), and primary myelofibrosis (PMF). While mutations in JAK2, MPL and CALR are considered as real oncogenic driver
mutations these additional somatic mutations do not primarily act on
proliferation but they can modify and enhance effects of the driver mutations. In contrast to JAK2, MPL and CALR, they are not restricted to MPN
but can frequently be found in other myeloid malignancies such as myelodysplastic syndrome (MDS) indicating the continuity between MPN and
MDS. Furthermore, these mutations belong to different functional categories such as epigenetic regulators, signaling molecules, splicing complex,
or transcription factors. Based on their pathogenic functions and characteristics these mutations are subsumed as non-driver mutations.
Several studies have recently investigated the clinical impact of non-driver
mutations in MPN. In a study by Vannucchi et al. (Leukemia 2013) on
879 PMF pts, mutations in ASXL1, SRSF2 and EZH2 were independently
associated with poor survival, and IDH1/2, SRFS2 and ASXL1 mutations
revealed as negative predictors for leukemia-free survival. Based on their
findings they defined mutations occurring in one of these five genes as
high molecular risk marker mutations. In addition, they could show that
even the number of HMR mutations was significantly associated with inferior clinical outcome. Very similar data has been found by Guglielmelli
et al. (Leukemia 2014) and in their study on 797 PMF pts the negative
prognostic impact of HMR mutations was even demonstrated for the low
and intermediate-I risk IPSS categories. Non-driver mutations were also
found with a high frequency in PV (45%) and ET (45%) pts and in both
MPN entities, the number of mutated genes was significantly associated
with inferior outcome.
In this session, we will discuss the most recent data on the clinical relevance of HMR mutations with regard to the three major MPN entities and
we will address the question if current data provide sufficient evidence for
integrating the HMR mutation status in our clinical routine work-up and
treatment decision making.
Disclosure: No conflict of interest disclosed.
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Was bringt uns die Zukunft beim Prostatakarzinom
V918

Genomics and proteomics of prostate cancer
Horak P.
National Center for Tumor Diseases Heidelberg and German Cancer Research
Center, Department of Translational Oncology, Heidelberg, Germany

Prostate cancer is the most common solid tumor in European men. In
spite of highly successful local therapy in early stages and recent advances
in the treatment of castration-resistant prostate cancer, late stage prostate
cancer remains a deadly disease. Our knowledge about the underlying biological mechanisms of prostate cancer has grown significantly, but we
are only beginning to grasp its molecular and evolutionary complexity.
Several studies have demonstrated a high level of tumor heterogeneity
even at early stages of prostate cancer, but only few discovered novel or
targetable molecular alterations. In past decades, translational research in
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prostate cancer focused on correlative biomarkers, epitomized by PSA and
its derivatives, which have been essential diagnostic, prognostic and predictive tools, but also cause of some controversy. Recently, high-throughput proteomic and genomic technologies fueled the development of
larger biomarker panels and their successful implementation in clinical
oncology. As these platforms are becoming increasingly cost-effective, we
will be facing an explosion of biological data, which once again raises the
question of how much we need to know about the complexity of cancer
in order to devise effective diagnostic and therapeutic strategies. In fact,
«big data» might put us at a crossroads in translational cancer research,
as the traditional approach to study correlative cancer biomarkers and
biomarker panels will undoubtedly yield a large number of equally statistically valid but not comparable diagnostic and prognostic tools. But accumulation of genomic and proteomic data also presents an opportunity
to move beyond our current approaches to biomarker discovery. Instead
of focusing on comparative studies for individual biomarker assays or
panels, we could embrace the biological heterogeneity of prostate cancer
and undertake a concerted effort to rationally individualize its diagnosis
and treatment. In addition to established clinical and pathological variables, we might be able to define complex diagnostic biomarkers based
on genome-wide association studies or patient-specific biomarkers predictive of treatment response or treatment toxicity, which constitute the
core principle of precision oncology. There is little doubt about the vast
potential of genomics and proteomics to impact the clinical management
of prostate cancer, but there are still many challenges that should be addressed in large collaborative efforts.
Disclosure: No conflict of interest disclosed.
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Gliomas: translating the new WHO classification into clinical
pathways
Weller M.
Universitätsspital Zürich, Klinik für Neurologie, Zürich, Switzerland

The 2016 WHO classification of tumors of the nervous system has integrated the extensive knowledge on the molecular pathogenesis of several brain tumors generated in the last decade and has introduced major
changes to the classification of astrocytic and oligodendroglial gliomas of
adulthood. These tumors are now grouped into three major categories:
(i) IDH mutant, 1p/19q-codeleted tumors most of which show oligodendroglial morphology and have a favorable prognosis, (ii) IDH mutant,
1p/19q-non-codeleted tumors with mostly astrocytic morphology and
intermediate prognosis, and (iii) IDH non-mutant tumors which are most
often glioblastomas by histology, exhibit chromosome 7 gain and chromosome 10 loss, and have a poor outcome. Based on this novel approach,
the European Association of Neuro-Oncology (EANO) has prepared a
new guideline for the diagnosis and therapy of diffuse gliomas of adulthood. Results from recent contemporary practice-changing clinical trials
have also been integrated. For most of the tumors, once treatment beyond
surgery is required, combined radiochemotherapy rather than either radiotherapy alone or chemotherapy alone is now standard of care. Implementation of these novel recommendations into clinical practice requires
standardized algorithms of molecular diagnostics which commonly include testing for IDH mutations, ATRX expression or 1p/19q codeletion
or both, and MGMT promoter methylation analysis.
Disclosure: Michael Weller: Advisory Role: Abbvie, BMS, Celldex, Immunocellular Therapeutics, Magforce, Merck, Sharp & Dohme, Merck (EMD, Darmstadt),
Novocure, Pfizer, Roche, Teva, Tocagen; Expert Testimony: Acceleron, Actelion,
Bayer, Isarna, Merck, Sharp & Dohme, Merck (EMD, Darmstadt), Novocure,
OGD2, Piqur, Roche
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Entity-specific treatment of brain metastases

Immunotherapy in oesophageal cancer

Pukrop T.

Ruhstaller T., Swiss Group for Clinical Cancer Research (SAKK)

Universitätsklinikum Regensburg, Innere Medizin III, Regensburg, Germany

Kantonsspital St.Gallen, St. Gallen, Switzerland

In the last years we gained significant success in the treatment of brain metastasis, in particular of breast cancer, malignant melanoma and NSCLC.
Nevertheless, the evidence level of systemic therapy is still low compared
to the metastases of other extracranial organs. However, more and more
entity-specific studies are being performed for patients with untreated (a)
symptomatic metastases, which will be reported.

Immunotherapeutic approaches have demonstrated clinical efficacy in
several advanced cancer types like melanoma, non-small cell lung cancer
and renal cell
carcinoma. In oesophago-gastric tumours we can found PD-L1 upregulation in about 40%, but the PD-L1 is expressed, in contrast to other tumour
types, mainly on infiltrating lymphocytes and less on tumour cells. Other
potential biomarkers could be the extent of infiltrating lymphocytes or
the mutational load, which is often very high in the oesophago-gastric
adenocacrcinoma. A lot of phase -l/ll trials have been performed with single agent checkpoint inhibitors in gastric and oesophago-gastric tumours
and showed response rates of 22–27% for patients with PD-L1+ tumours
and 10–17% for unselected patients. In addition, in patients with squamous oesophageal cancer durable anti-tumor activity was observed with
15–20% overall response rate. Most of the ongoing studies in the advanced
setting are now investigating combinations of checkpoint inhibitors with
targeted therapies or chemotherapies.
The adjuvant approach to improve patient outcomes has failed using
chemotherapy and radiotherapy due to the high postoperative morbidity.
Here immunotherapy could be an alternative. Additionally, to block the
PD-1 pathway earlier in a disease course may be the better way to have an
immune-mediated cancer regression. The most important study in this
setting is the CheckMate-577 study, a randomized phase III study of adjuvant nivolumab/placebo for patients with resected oesophageal cancer
and still residual tumor in the specimen. For the inclusion in this trial a
poor prognosis group of patients is clinically selected by the response to
the neoadjuvant chemoradiation. This group of patients has a 5y-survival
of only 30–40% without further therapy. This important and large trial
in the adjuvant setting is ongoing; other smaller trials are investigating
checkpoint inhibitors in the neoadjuvant setting together with radiation
therapy. However, we already know that the biology of adenocarcinoma of
distal oesophagus, gastro-oesophageal junction carcinoma and adenocarcinoma of cardia is distinctive; therefore we may In the future select patients for immunotherapy according to mutational changes and immune
microenvironment.

Disclosure: Tobias Pukrop: Financing of Scientific Research: Eli Lilly, Daiichi
Sankyo, Roche, Pierre Fabre
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Molecular characterization and novel treatment strategies –
esophageal cancer
Lordick F.
Universitätsklinikum Leipzig, Universitäres Krebszentrum Leipzig, Leipzig,
Germany

Background: Conventional cytotoxic chemotherapy has been the backbone of advanced oesophago-gastric cancer treatment for decades and
still represents a key element of the therapeutic armamentarium. However, only small increments in survival outcomes have been reached. A
better understanding of genetic alterations and molecular signatures of
oesophago-gastric cancer has been reached in the last years. It serves as a
roadmap for better treatment stratification and future drug development.
Materials and methods: Preclinical and clinical studies that assessed
novel treatment targets and emerging drug therapies in oesophago-gastric
cancer were reviewed. A research via PubMed, and the congress webpages
of the American Society of Clinical Oncology, European Society of Medical Oncology and the Japanese Society of Medical Oncology was done.
Results: HER2-targeting with trastuzumab is effective in HER2-positive
metastatic oesophago-gastric cancer adenocarcinoma; combined HER2
targeting strategies are being investigated. Studies assessing the role of
HER2 targeting in the perioperative setting are ongoing. Novel treatment
targets include inhibition of cancer stemness-related signaling pathways
like STAT3. DNA damage repair and Claudin18.2, a tight junction protein
with high expression in oesophago-gastric cancers are also novel molecular drug targets. Immune therapy by PD-1/PD-L1 checkpoint inhibitors
and stroma modification by matrix metalloproteinase-9 inhibition, led to
first promising treatment results in oesophageal squamous cell cancer but
also in oesophago-gastric adenocarcinoma. A molecular characterization
for selecting patients for immune therapy is not yet established.
Conclusion: Novel treatment options for oesophago-gastric cancer patients are emerging. They involve novel mechanisms of action, and are
based on our constantly increasing understanding of tumor biology and
better molecular stratification of oesophago-gastric cancer patients.
Disclosure: Florian Lordick: Advisory Role: BioNTech, Bristol-Myers-Squibb,
Eli Lilly, Ganymed Pharmaceuticals, Merck Sharp & Dohme, Roche Pharma AG;
Financing of Scientific Research: Amgen, Astra Zeneca, Eli Lilly, Merck Sharp &
Dohme, Roche Pharma AG, Servier; Expert Testimony: Fresenius Biotech
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Malnutrition (MN) and infections: association or vicious circle?
Bertz H.
Medizinische Klinik Universitätsklinik Freiburg, Hämatologie/Onkologie/
Stammzelltransplantation, Freiburg, Germany

Our immunincompetent patients are susceptible for infectious pathogenic agents. Further, many of them suffer from malnutrition (MN), a known
cause of reduced immuncompetence. On the other hand infections cause
reduced food intake, as HSV or candida stomatitis/oesophagitis in the
upper GI-tract or bacterial, viral or candida stool infections causing severe diarrhea with loss of water/protein. Additionally, antibiotic therapy
is causing emesis/vomiting and decreasing appetite leading to sustained
weight loss. What is first chicken or egg? Malnourished patients have:
low lymphocyte counts, reduced acute-phase-reaction, reduced T-cell
immunresponse, complement system, phagocytosisactivity, mucosal antibodysecretion and -activity. These factors come along with the side effects of chemo-/radiotherapy. In patients with MN infections lasts longer,
are more frequent and complex with less symptoms. MN leads to an increase of adhesion molecules with better colonisation of infectious agents
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on e.g. the bronchial tissue. Reduced defense mechanism, as described
above lead in these patient faster to an infection e.g. pneumonia. These
has been shown in kids and adults, especially in oncological surgery with
severe wound infections and fistula. All this causes prolong the length of
hospital stay (LOS), which is DRG relevant. Overall, the MN and infections are in a vicious circle: food can transfer infections → infections cause
reduced food intake with the development of MN → MN leads to more
infections. How can we disrupt this circle? Food hygiene is the mainstay
of save eating and avoiding food born infections. Kitchen hygiene is very
important: e.g. changing the dish clothes frequently, cleaning egularly and
being carefull with the sink. Is neutropenic diet (ND) neccessary? Many
publications do not support this ND; again food hygiene should be intensified: cleaning fresh fruits/vegetables under rinsing water for ~30sec.
A few food products should be avoided as: row milk and their products,
steak tartare, sushi, mussels, crabs and open soft ice; further wood berries
fruits may carry worms; these and salad out of a bag should be avoided.
Overall, to avoid infections in our haematology/oncology patients food
hygiene during storage and preparation should have a high priority. It can
reduce infections and worsening of MN; malnutrition causes infections by
reducing immunity and defence mechanism; it should be recognized and
treated early during patients care.

Malnutrition – how to measure?

leave the field to other «specialists» for naturopathy, without there being
any consent on quality of the counseling or treatment. In contrast, with
evidence based knowledge on the most often used methods of complementary and alternative medicine, oncologists may integrate counseling
in regular communication without much more need of time. This would
lead to more safety in using complementary methods as supportive treatment.
Complementary medicine comprises a wide variation of different methods and substances. For some substances, evidence from clinical as well as
preclinical studies is sufficient to provide evidence-based recommendations. For others evidence is heterogeneous, scarce or not available. With
respect to holistic methods which often combine different approaches
most studies are difficult to interpret. Moreover, methods as yoga etc. are
not clearly defined. Additionally, they often depend on the instructor. Accordingly, studies have to be read cautiously. Is the control group adequate
and is the intervention precisely described and was the study multicentered? In fact, the control group is decisive, as most complementary methods provide some attention or care to the patient. An equivalent should be
provided in the control group.
Side effects as well as interactions are the main risks of complementary
medicine. The decisive problem is that evidence of the risks most often is
scarce. Therefore, physicians and nurses should be attentive to all effects
and symptoms of their patients. Other risks of using complementary and
more so alternative methods are costs, time spent for the treatment and
even raising false hope.
In case of missing or scarce evidence on benefits, risks are even more important to consider to provide ethically sound counseling.

Reuss-Borst M.1, Joos F.2

Disclosure: No conflict of interest disclosed.
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Many studies have consistently shown that malnutrition is associated
with worse survival in tumor patients. Nevertheless routine screening
for malnutrition, in particular the assessment of body composition is still
the exception in oncological daily practice although there exist different
well-established techniques of body composition analysis. Bioelectrical
impedance analysis (BIA), near-infrared interactance (NIR) and dual
x-ray absorptiometry (DXA) (considered as the current gold standard)
are compared with respect to their outcome variables (e.g. fat mass, fat
free mass, body cell mass etc.), their validity and precisions as well as their
costs and handling in routine screening. Considering these criteria data
on 150 patients with breast cancer before and after a nutritional intervention are presented. All measurements provided reliable results with the
exception of BIA equipment (available in discounters). In summary, NIR
and BIA are rapid, safe, non-invasive and inexpensive techniques without radiation exposure suitable for nutritional assessment in oncological
patients.
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Neue Therapiestrategien beim Multiplen Myelom:
Antikörper und zelluläre Immuntherapie
V945

Monoclonal antibodies in multiple myeloma therapy
Raab M.S.
Universitätsklinikum Heidelberg, Internal Medicine V, Heidelberg, Germany

Methods of complementary (accompanying and supplementary methods)
and alternative (instead of conventional methods) medicine are widely
used in oncology.
Complementary medicine often is accepted without critical appraisal as it
allegedly is in agreement with patients´ desire for a «soft» treatment, may
support mentally and will for sure do no harm. Most often, oncologists

Monoclonal antibodies have revolutionized lymphoma therapy in the
recent decade and contribute significantly to the treatment options for
many solid tumor entities. Despite the tremendous therapeutic advances
in multiple myeloma with several novel classes of drugs, such as proteasome inhibitors and immunomodulators, which have been approved within the last 15 years, monoclonal antibodies were not available for myeloma
patients until recently.
In 2016, the anti-SLAMF7 antibody elotuzumab was approved in combination with lenalidomid and dexamethasone based on data of the ELOQUENT-2 trial, achieving an improved response rate and longer progression-free survival in relapsed patients with at least one prior line of
therapy. In subsequent updated analyses, a time-to-next-treatment benefit
of one year for the elotuzumab combination compared to the standard of
lenalidomid/dexamethasone could be observed.
Shortly after elotuzumab, a monoclonal antibody targeting CD38, daratumumab, in combination with low dose steroids, was also approved for
patients that have failed at least two prior lines of therapy. This approval
was based on two non-randomized phase II clinical trials, GEN501 and
SIRIUS, which showed responses in about a third of heavily pre-treated
patients.
In May 2107, the combination regimen of daratumumab with either lenalidomid/dexamethasone or bortezomib/dexamethasone was approved for
patients having failed at least one prior line of therapy, based on early data
of the two pivotal phase III clinical trials, POLLUX and CASTOR, comparing the triplet regime with their respective standard backbone combination of lenalidomide/dexamethasone or bortezomib/dexamethasone.
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Complementary medicine
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In both studies, the daratumumab-containing experimental arm has not
yet reached the median progression-free survival, in contrast to each
control arm, resulting in a HR of 0.37 (0.28–0.50) for POLLUX and 0.33
(0.26–0.43) for CASTOR. Furthermore, in both studies not only the response rates were clearly superior in the daratumumab combination regimens but even negativity of minimal residual disease was achieved in a
significant number of patients.
With these monoclonal antibodies now in clinical routine, the treatment
landscape for relapsed myeloma has already substantially changed. This
class of therapeutics will very likely become the standard of care combination partner in all lines of therapy and significantly contribute to a longer
survival of patients with multiple myeloma.
Disclosure: Marc Raab: Advisory Role: BMS, Janssen, Morphosys; Financing of
Scientific Research: BMS, Janssen,; Expert Testimony: Morphosys
V946

Antibody constructs, checkpoint inhibitors and other
non-cellular immunotherapies
Gramatzki M.
Sektion f. Stammzell- und Immuntherapie, Klinik f. Innere Medizin II,
Universitätsklinikum Schleswig-Holstein und Christian-Albrechts-Universität
Kiel, Kiel, Germany

Prerequisite for an immunotherapy is the identification of suitable antigens. While until recently for plasma cell tumors such antigens were not
identified, now CD38 and CD319 (CS-1/SLAMF-7) antibodies have become clinically available. Mechanisms of antibody action are currently
under investigation and new target structures are identified. In addition,
numerous ways to improve antibody guided plasma cell killing are evaluated. This includes antibody affinity maturation, glyco- and protein-engineering of the Fc-domain and the design of bi- or tri- specific antibody
constructs. Examples including a CD54 antibody highly effective in preclinical models will be presented. By a ‘dual-dual-targeting’ strategy an
immunoconstruct of a tumor-directed antibody fragment and a ligand for
a co-stimulatory receptor on NK-cells can enhance the activity of a therapeutic antibody such as CD38. Bispecific antibodies consisting of two
single chain Fv (scFv) fragments are smaller molecules that may allow not
only tumor targeting but also to trigger activating structures on effector
cells. One such construct binds to the B-cell maturation antigen (BCMA/
CD269) and activates lymphocytes via CD3, employing the bispecific Tcell engager (BiTE) concept in multiple myeloma. However, also NK-cell
receptors may provide a suitable trigger for effective bi- or trispecific antibodies. The potency of recruiting T-cells has recently been shown when
antibodies were employed that inhibited checkpoints, thus unleashing the
anti-tumor activity of the immune system. Antibodies targeting one of
these molecules, namely PD-1, have already been evaluated in clinical trials. When combined with lenalidomide as an immunomodulatory agent
impressive responses have been observed. Finally, the targeting capability
of antibodies can be used to bring toxic moieties into the plasma cell. This
can either be as an antibody-drug-conjugate (ADC), where a toxic agent
is chemically linked to an antibody, or in a fusion protein of a scFv and a
toxin. Clinical trials with several ADC in multiple myeloma are already
underway. Recently, immunotoxins have shown impressive responses in
preclinical myeloma models, particularly HM1.24-ETA’ directed against
CD317. Interestingly, although addressing the same antigen the toxin release due to intracellular routing may lead to different toxic effects whether an ADC or immunotoxin is used. These approaches may lead to a more
efficient immunotherapy in multiple myeloma.
Disclosure: No conflict of interest disclosed.
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Cellular immunotherapy
Einsele H.
Universtitätsklinikum, Würzburg, Germany

With novel strategies for direction of T cells against tumor cells, major
success has been achieved with CD19-directed T cells, especially in acute
B-lymphatic leukemia in children and adult. The so-called «bispecific antibodies», which especially redirected effector memory T cells - by binding to the CD3 molecule of the T cell and to the tumor antigen, also a
very good response in patients should be obtained with advanced B-cell
leukemia. Bispecific antibodies of the bite format, which have a specificity
for CD3 and CD19, blinatumomab have been approved for the treatment
relapsed / refractory B-ALL.
Both therapeutic strategies are increasingly being evaluated in patients
with advanced multiple myeloma. With specificities for CD19, BCMA in
first pilot studies, thus responses could be induced patients with advanced
multiple myeloma. In addition T cells transduced with a T cell receptor
are also used in patients with multiple myeloma. Thus, there were also pilot studies with T cells in which a T cell receptor was transduced which is
directed against the HLA-A2-restricted NY-ESO antigen. The new cellular
therapies, with the redirection of the specificity of conventional T cells or
NK cells, will increasingly enter the daily clinical routine in the therapy
of the highly advanced multiple myeloma or even in consolidation of patients with MM and residual disease.
Disclosure: No conflict of interest disclosed.

Fortbildung

Epigenetik: Myeloische Neoplasien – von aktuellen präklinischen
Forschungsergebnissen zur klinischen Anwendung
V959

The histone demethylase LSD1/KDM1A as therapeutic target
in AML
Berg T.1,2,3, for the LACID Joint Initiative within DKTK
Goethe Universität Frankfurt, Medizinische Klinik II - Hämatologie/Onkologie,
Frankfurt, Germany, 2German Cancer Consortium (DKTK), Frankfurt, Germany,
3
German Cancer Research Center (DKFZ), Heidelberg, Germany
1

Lysine-specific demethylase 1 (LSD1) represents a promising epigenetic target in the treatment of acute myeloid leukemia (AML). It has been
shown in murine models of MLL-driven AML that inhibition of LSD1
can target leukemia-initiating cells and that it can also increase the susceptibility of non-M3 AML cells to a treatment with all-trans retinoic acid
(ATRA).
To facilitate the translation of these results into the clinic, the LACID initiative (LSD1 as Anticancer Target in the Clinic and in Drug Discovery) has
been launched within the DKTK (German Consortium for Translational
Cancer Research) under the leadership of M. Lübbert, R. Schüle and M.
Jung. A phase I/II clinical trial (TRANSATRA, TRANylcypromine Sensitization to ATRA, NCT02717884), investigating a combination of the oral
LSD1 inhibitor tranylcypromine (approved for the treatment of depression) with ATRA in relapsed/refractory non-M3 AML as well as higher-risk MDS patients has been initiated within the context of this group.
This trial is now active at 6 German cancer centers (University Hospitals
of Düsseldorf, Frankfurt/Main, Freiburg, Heidelberg, München Re. der
Isar, Tübingen).
Within the framework of this consortium this group is also investigating
the mechanisms of the response of AML cells to an inhibition of LSD1. We
have therefore modeled the effect of pharmacological or genetic inactivation of LSD1 in different murine AML models. We could show that leukemias driven by an overexpression of Hoxa9 and Meis1 are particularly
sensitive towards an inhibition of LSD1. We have also used these models
to test novel tranylcypromine derivatives and other LSD1 inhibitors and
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we continue to study the molecular effects of LSD1 inhibition. The most
recent preclinical findings and the current status of the clinical trial will
be presented.
Disclosure: Tobias Berg: Advisory Role: Riemser; Other Financial Relationships:
Travel Funding: Alexion, Celgene, Astellas
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Psychoonkologische Fortbildung:
Entscheidungen in der Onkologie
V964

Coping with information flood

Fortbildung

Schilling G.

Integrative Onkologie

Asklepios Klinik Altona, Onkologie mit Sektion Hämatologie, Hamburg,
Germany

V962

More than half of the people living in Germany feel overwhelmed with
the amount of information concerning health care issues. Especially the
elderly, people with migrant background or lower education level, experience difficulties to obtain and understand health aspects. This is the result
of a recently published representative study by the University of Bielefeld.
This ranks Germany clearly behind the European average for health literacy - and this at a time we are talking about patient centered medicine,
informed consent and shared decision making!
A lot of (oncological) patients complain lacking clarification of treatment
options and alternatives, side effects, late toxicities of their therapies, supportive and complementary medicine or (tertiary) prevention. That’s why
they seek advice in the World Wide Web. «Dr. Google» offers changes and
challenges at the same time. But evidence based information is difficult
to distinguish from commercial and interest-led offers. Internet forums
are afflicted with individual, frequently negative experiences of patients,
inducing fears and wrong perceptions.
Therefor our patients need guidance through this jungle of sometimes valuable sometimes confusing information.
«At the heart of good care is good communication.» Doctor-patient communication still offers the best opportunity to assess patients’ perceptions
and needs, to prevent them to get lost in the flood of misleading «truths»
in the internet. We should encourage our patients to get a second opinion
to ensure them making the right decision. Counselling services provided
by the cancer societies in every federal state may also offer profound information and decision support for patients and relatives. Last but not least
expert associations and patient advocacy groups are helpful supporters.

Traditional Chinese Medicine (TCM) in the treatment of cancer
Lampe H.1,2
Universitätsmedizin Rostock, Klinik für Innere Medizin III, Rostock, Germany,
Rems-Murr-Kliniken Winnenden, Klinik für Hämatologie, Onkologie und
Palliativmedizin, Winnenden, Germany
1
2

TCM has developed two strategies to support today’s cancer treatments.
One way is to extract tumor specific drugs from traditional prescriptions.
The other way is to use traditional concepts to support standard therapy.
The later strategy is used to reduce side-effects or modify drug-resistance
and carries the risk of adverse interactions.
The therapeutic targets of TCM are functional disturbances. The inherent consistent construct exhibits overlapping ideas to our standard procedures in diagnoses and treatment. For the oncologist it is important to
realize that TCM is not based on histopathological criteria for benign and
malignant diseases. But TCM has developed treatments for progressing
diseases. The analysis of decoctions (extractions from plants, minerals
and animal products) has lead on to the development of cytotoxic drugs
like Irinotecan, Topotecan and Indirubin. Research on the ingredients of
decoctions further paved the way for new treatment strategies like differentiating therapy of promyelocytic leukemia or inhibition of angiogenesis
and the development of metastases.
The increasing exchange between Western and Chinese Universities since
the 1980th and the growing use of Chinese Medicine as a complementary treatment resulted in growing evidence for useful as well as unwanted
interactions. Until today it is difficult to predict all interactions. Studies
from China demonstrate increased survival rates for colorectal cancer patients when using standard chemotherapy and Chinese decoctions in the
adjuvant situation (stage II and III colorectal cancer). Case reports show
overcoming of drug resistance in pancreatic cancer stage IV. Studies for
increased quality of life are available, but difficult to interpret as follow up
is usually too short to assess the influence on survival. Complex chemotherapy regimens and changing decoctions create many possiblities for
interactions. And as chemotherapy regimens as well as decoctions change
over time comprehensive data from clinical studies usually do not represent the actual treatment situation. On the horizon this will change with
the growing knowledge and diagnostic possibilities to understand diseases and treatment on the molecular level (Next Generation Sequencing).
As long as we do not have reliable data to predict interactions it seems
reasonable to use Chinese medicine when standard treatment has failed
or side-effects are not tolerable for the patent.
Disclosure: No conflict of interest disclosed.
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Make SDM a reality
Rüffer J.U.
TAKEPART, Deutsche Fatigue Gesellschaft, Köln, Germany

A central part of medicine was and is the conversation between doctors
and patients. But while other areas of medicine have shown rapid developments, the communication between practitioners and those to be cared
for was left to chance. It is only in the recent past that this central binding
element has once again gained in importance in the medical process. If
communication is not positivly perceived, patients do not feel well looked
after, do not feel sufficiently informed and do not see themselves as part
of the medical decision-making process. Most of the patients´ complaints
are attributable to unsuccessful communication. «Shared decision making» (SDM) describes the process, which is necessary to make a decision
really in partnership. The objectives of the patient are balanced with the
possibilities of the health system and the abilities of the physician. The
process of the SDM significantly increases the satisfaction of all involved
parties, there is considerable savings potential of medical resources and
just risk communication can only be achieved by the application of SDM.
However, on closer examination of the patient´s participation in the present standard care, it is clear that SDM is hardly implemented in everyday
clinical practice in Germany. Although the doctors claim that they always
take care of the patients on the basis of the joint therapy decision, the
studies show rather the opposite. How then does this mismatch between
self-perception and actual observation occur? There are structural, educational and logistical reasons for this. SDM is always indicated when
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several treatment or diagnostic options are available if facing an upcoming medical decision. SDM is a communication between doctor and patient with the aim that the patient himself makes his own prioritization
of the possible consequences of a decision. What is appropriate for the
one human being therefore need not yet be desirable for the other. The
challenge is that patients must be told the advantages and disadvantages of each treatment option and their probability of occurrence. For this,
the information must be available and understandable for patients. Thus,
SDM represents a realistic possibility of meeting the requirements of the
patient´s rights.
Disclosure: Jens Ulrich Rüffer: Employment or Leadership Position: Förderung
durch Innovationfonds
V967

Patienten-reported outcome assessments in daily oncological
routine: use and benefits
Holzner B., Wintner L.
Medizinische Universität Innsbruck, Universitätsklinik für Psychiatrie,
Psychotherapie und Psychosomatik, Innsbruck, Austria

Introduction: Patient-reported outcomes (PRO) like quality of life meaningfully complement traditional clinical outcomes and offer various benefits for all medical stakeholders involved. Their areas of application ranges
broadly and data regularly assessed in oncology clinical practice can not
only add to routine health care, but be of avail for research, health economics and quality assurance as well. As electronic assessment methods
(ePRO) are steadily on the rise just as the availability of internet-enabled
devices and internet services, routine PRO assessments become more and
more practicable in terms of logistics, costs and acceptance by patients.
Methods: There is a growing body of literature illustrating the positive
impact of routine (e)PRO in daily clinical practice: Next to improved patient-physician communication, PRO data enable shared medical decision-making by taking the patient’s individual health status into account.
(e)PRO data furthermore enables timely referral to supportive care, supports continuity of care and thus patient-centred health care, which becomes increasingly important with cancer becoming more and more a
chronic condition.
Results: Within the last two decades, a number of specialized ePRO software systems evolved, simplifying data collection procedures, easing and
accelerating data calculation, interpretation, presentation and storage as
well as saving human resources. Furthermore, newest developments focus on providing systems useful for health care professionals and patients
alike, combining professional PRO assessment, data management and
individualized self-management advice accessible to patients and conditioned to their specific needs. The Computer-based Health Evaluation
System (CHES) provides all of the aforementioned features and is already
successfully used internationally for several clinical conditions (e.g. oncology, orthopaedics, neurology, psychiatry/psychosomatics, dementia)
in a variety of medical settings (clinical routine, study monitoring, remote
ePRO assessments, clinical data bases, and patient portals).
Conclusion: (e)PRO offers a broad variety of benefits for all stakeholders,
enriching clinical care, scientific research possibilities and further areas
like health economics and benchmarking. Their proper implementation
(e.g. purpose and expectations, throughout inclusion of stakeholders,
adaption of software, training and process evaluation) is of importance to
ensure their sustainability.
Disclosure: Bernhard Holzner: Honoraria: Besitzer von IPRs an der Software
CHES
Lisa Wintner: No conflict of interest disclosed.
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Late Breaking Abstracts
Variants of DNMT3A cause transcript-specific DNA
methylation patterns and affect hematopoietic differentiation
Božić T.1,2, Frobel J.1,2, Raić A.1, Ticconi F.3, Kuo C.-C.3, Heilmann-Heimbach
S.4, Goecke T.W.5, Zenke M.1,2, Jost E.6, Costa I.G.3, Wagner W.1,2
RWTH Aachen University Medical School, Helmholtz-Institute for Biomedical
Engineering, Stem Cell Biology and Cellular Engineering, Aachen, Germany,
2
RWTH Aachen University Medical School, Institute for Biomedical Engineering Cell Biology, Aachen, Germany,
3
RWTH Aachen University Medical School, Interdisciplinary Centre for Clinical
Research (IZKF) Aachen, Aachen, Germany, 4University of Bonn, Institute
of Human Genetics, Department of Genomics, Life & Brain Center, Bonn,
Germany, 5RWTH Aachen University Medical School, Department of Obstetrics
and Gynecology, Aachen, Germany, 6RWTH Aachen University Medical
School, Clinic for Oncology, Hematology, Hemostaseology, and Stem Cell
Transplantation, Aachen, Germany
1

DNA methyltransferase 3A (DNMT3A) plays a pivotal role for de novo
DNA methylation (DNAm) during hematopoietic differentiation. It can
be spliced into various different transcripts, but it is unclear how it governs the multitude of lineage-specific DNAm patterns. In this study, we
followed the hypothesis that alternative splicing of DNMT3A has characteristic epigenetic and functional sequels.
We modulated the expression of DNMT3A transcripts in hematopoietic
stem and progenitor cells (HSPCs) from cord blood: transcripts 1+3, transcript 2, or transcript 4 of DNMT3A (coding for DNMT3A1, DNMT3A2
and DNMT3A4, respectively) were knocked down by short hairpin RNA
or constitutively overexpressed by lentiviral infection. Their modulation
resulted in complementary and transcript-specific DNAm changes (n = 3,
adjusted p< 0.05), with enrichment of hypo- and hypermethylated CpG
sites at open and closed chromatin marks, respectively. Knockdown of
transcript 4, which does not have the DNA-methyltransferase domain,
did not influence DNAm. Furthermore, knockdown of DNMT3A variants caused transcript-specific gene expression changes that seem to be
relevant for hematopoietic differentiation (n = 3, adjusted p< 0.05). Functional analysis indicated that primarily transcript 2 activates proliferation
and induces loss of a primitive immunophenotype, whereas transcript 4
interferes with colony formation of the erythroid lineage. Overall, the colony formation frequency was promoted upon knockdown and suppressed
upon overexpression of DNMT3A variants. Furthermore, in vitro DNAm
and gene expression signatures of transcript 2 correlate with transcript
2 expression in acute myeloid leukemia (AML) patients. Notably, higher expression of transcript 2 is associated with better prognosis in AML
(Kaplan-Meier P = 0.019, Cox P = 0.016), and correlates with AML subtypes and cytogenetic risk score.
Our results demonstrate that alternative splicing of DNMT3A plays an
important role for targeted methylation at specific CpG sites which are
relevant for hematopoiesis. Particularly DNMT3A2 appears to trigger
hematopoietic differentiation and transcript 2 expression seems to be important for AML.
Disclosure: Tanja Božić: No conflict of interest disclosed.
Wolfgang Wagner: Stock Ownership: Gründer von Cygenia GmbH, die den
Service für die DNMT3A Epimutation anbietet; Honoraria: Patentanmeldung der
RWTH Aachen für die DNMT3A Epimutation

PD-L1 expression is associated with decreased progression
free survival in orbital lymphomas
Heß K.1, Brokinkel B.2, Wardelmann E.3, Paulus W.1
Universitätsklinikum Münster, Institut für Neuropathologie, Münster, Germany,
Universitätsklinikum Münster, Klinik für Neurochirurgie, Münster, Germany,
3
Universitätsklinikum Münster, Institut für Pathologie, Münster, Germany
1
2

Introduction: Programmed cell death 1 (PD-1) and programmed cell
death ligand 1 (PD-L1) are transmembrane molecules with a wide range
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of immune regulatory functions, playing a major role in host immune escape mechanisms of tumors. Treatment with PD-L1 inhibitors has been
encouraging in solid tumors in a few phase I and II studies. In B-cell
lymphomas this novel therapeutic strategy is less documented, although
promising clinical responses have been seen in refractory Hodgkin lymphoma patients. Here, we identify PD-1 and PD-L1 as potential therapeutic targets and prognostic markers in orbital B-cell lymphomas.
Methods: A cohort of 59 patients with orbital lymphomas, diagnosed
between 1993-2014, was retrospectively analyzed. Immunohistochemical
analysis of PD-1 and PD-L1 was performed and evaluated in tumor cells
and tumor infiltrating T-cells. Clinical data of all patients were assessed,
including sex, age at time of surgery, date of surgery, tumor localization,
postoperative treatment and progression free survival, defined as time
from diagnosis until tumor progression or death as a result of any cause.
Results: PD-1 positive T-cells were present in 56 tumors (mean
12.8%±2.2%; range 1-38%) and not associated with PD-L1 expression
or clinical patient characteristics. PD-L1 expression was seen in 49 tumors, mainly expressed by tumor cells (mean 13.3%±1.4%; range 1-80%).
PD-L1 expression of tumor cells was higher in high-grade lymphomas as
compared to low-grade lymphomas (p = 0.001) and it was associated with
higher Ki67 labeling index (p = 0.001). Seventeen patients with tumors
showing more than 15% PD-L1 positive tumor cells had shorter median
PFS as compared to patients whose tumors had less than 15% PD-L1 positive tumor cells (23 vs. 119 months; p = 0.025). PD-L1 expression did not
correlate with the other clinical features.
Conclusion: Expression of PD-L1 in orbital B-cell lymphomas is associated with high-grade histology and decreased progression free survival.
Thus, PD-L1 may serve as a prognostic marker. Further clinical studies
should investigate anti-PD-L1 directed treatment as a new clinical approach for aggressive orbital lymphomas.
Disclosure: No conflict of interest disclosed.

Functional investigation of IGF1R mutations in multiple
myeloma using genome editing tools
Keppler S.1, Schwarzfischer M.1, Fink S.2, Bargou R.2, Einsele H.3,
Rosenwald A.1, Stühmer T.2, Leich E.1
Institute of Pathology, University of Würzburg, Würzburg, Germany,
Comprehensive Cancer Center Mainfranken, University Hospital Würzburg,
Würzburg, Germany, 3Department of Internal Medicine II, University Hospital
Würzburg, Würzburg, Germany
1
2

Multiple myeloma (MM) is an incurable disease of terminally differentiated plasma cells with a very heterogeneous genetic background. Recent
next-generation sequencing approaches resulted in the identification of
an intra- and intercellular signaling network with an accumulation of mutations in receptor-tyrosine kinases (RTKs), adhesion molecules and their
downstream effectors. In a further investigation the six RTK genes EGFR,
ERBB3, EPHA2, IGF1R, NTRK1 and NTRK2 were deep-sequenced using
an amplicon approach and correlated with clinical parameters including
survival and cytogenetic alterations. This study identified novel mutations
that were predominantly located in the tyrosine-kinase and ligand-binding domain of the RTKs and correlated with a worse patient survival.
IGF1R was the most frequently mutated gene in the amplicon sequencing approach and is known to play an important role in diverse cellular
processes including cell proliferation, survival and resistance to therapy.
To further elucidate the role of mutated IGF1R in the hard-to-transfect
MM cells we established stable IGF1R-knockdown cell lines using CRISPR/Cas9 and stable IGF1R overexpression cell lines using the transposon-based Sleeping Beauty system. More precisely we created an IGF1R
knockdown in the IGF1R-mutant human myeloma cell line (HMCL)
L363 and the IGF1R-WT HMCL U266. Subsequently, we transfected
the IGF1R-knockdown cell line L363 as well as the IGF1R-WT HMCLs
JJN3 and AMO1 with either WT or mutant IGF1R. The PI3K-AKT as
well as the MEK-ERK cascades were affected by the knockdown as well
as the overexpression of IGF1R-WT and IGF1R-mutants, supporting its
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oncogenic role in MM. However, the signaling pattern across the cell lines
was diverse, confirming the great heterogeneity in MM. The influence on
survival as implicated by our recent amplicon sequencing screen warrants
further functional investigations. Moreover, these cell line models provide
the basis for detailed in vitro drug screening using IGF1R-inhibitors alone
or in combination with inhibitors that target potential downstream effectors of IGF1R.
Disclosure: No conflict of interest disclosed.

Intergroup phase III trial of neo-adjuvant chemotherapy,
followed by chemoradiation and surgery with and without
cetuximab in locally advanced esophageal carcinoma: First
results from the health economic analysis of SAKK 75/08 trial
Ruhstaller T.1, Matter-Walstra K.2, Thuss-Patience P.3, Hayoz S.2, Schacher
S.4, Knorrenschild J.R.5, Schnider A.6, Plasswilm L.7, Budach W.8, Eisterer W.9,
Hawle H.2, Hess V.10, Mingrone W.11, Wagner A.D.12, Grischikofsky M.13,
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Digestive (FFCD)/Fédération de Recherche en
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Switzerland,
2
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10
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11
Kantonsspital Olten, Olten, Switzerland,
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13
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14
Charite Universitätsmedizin Berlin, Berlin, Switzerland,
15
Universitätsklinikum Tübingen, Tübingen, Germany,
16
Centre Hospitalier Universitaire Dijon, Dijon, France,
17
Kliniken Essen-Mitte, Essen, Germany
1

Background: The primary efficacy results of SAKK 75/08 were shown at
ASCO 2017, here the results of the accompanied health economic analysis
are presented.
Methods: Patients (pts) with resectable esophageal cancer (T2N13;T3-4aNx) received two cycles of induction chemotherapy (docetaxel/
cisplatin) followed by chemoradiation (45 Gy) and surgery or the same
treatment with addition of neoadjuvant cetuximab (cetux) weekly and
adjuvant cetux 2-weekly for three months. The primary endpoint was
progression-free survival (PFS). Treatment costs and health state utilities
according to the EQ-5D questionnaire for the time from randomization
until 6 months after surgery (Swiss patients only) were secondary endpoints.
Results: 300 pts were treated between 2010-13: 88% male, median age
of 61y, 63% adenocarcinoma, 85% cT3/4a, 90% cN+. 84% completed neoadjuvant therapy, 87% were operated (cetux: 89%, control: 86%), 67%
started and 50% completed adjuvant cetux therapy. The R0 resection rate
was 95% in the cetux-arm and 97% in the control-arm. The addition of
cetux showed a statistically significant reduction of loco-regional recurrences (log-rank p=0.017), which led to a statistically non-significant, but
clinically relevant improvement of PFS and overall survival (Fig 1). Total
mean treatment cost of the Swiss patients (n = 151) were CHF 119'132
(n = 78,) per patient in the cetux-arm and CHF 88'008 (n = 73,) in the
control arm. The main cause of the difference was due to the costs of cetux
and to slightly higher costs for longer duration of hospitalization in the
cetux-arm. No differences in utility scores were observed (mean utility
score in both arms were 0.814, VAS score 73.15 in the cetux-arm, 75.10
in the control-arm).
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(A, 33.2%) and Everolimus (E, 27.2%) being the most frequently used with
a median overall OS of 18 mo for A (95% CI, 11.9 - 24.1) and 37 mo for
E (95% CI, NE), respectively. For patients receiving at least two lines of
therapy, the predominant sequences were (>5% of all patients): S followed
by A (N = 43); S followed by E (N = 31), P followed by A (N = 21) and P
followed by E (N = 20).
Conclusion: The RELACS real-world data revealed a remarkably long OS
of Austrian aRCC patients compared to both clinical trial data and international database analyses and the usage of many different treatment sequences with up to 8 individual treatment lines. The data also indicate that
further investigation on the influences of different treatment sequences on
OS is necessary.
Disclosure: Manuela Schmidinger: Advisory Role: Pfizer, Novartis, Roche, BMS,
Exelixis, Ipsen, EISAI, Astra Zeneca, Astellas.; Financing of Scientific Research:
Pfizer, Novartis, Roche, BMS, Exelixis, Ipsen, EISAI, Astra Zeneca, Astellas.
Martin Marszalek: Advisory Role: Bayer, Eisai, Novartis, Pfizer, Roche, Janssen.
Bayer, Novartis, Pfizer, Bristol-Myers Squibb. Research funding from Pfizer.; Financing of Scientific Research: Bayer, Eisai, Novartis, Pfizer, Roche, Janssen. Bayer,
Novartis, Pfizer, Bristol-Myers Squibb. Research fundingPfizer.
Fig. 1.

Conclusion: The addition of cetuximab to a multimodal therapy showed
a statistically significant reduction of loco-regional recurrences which led
to a statistically non-significant, but clinically relevant improvement of
PFS and OS, without any loss in quality adjusted life time. Observed cost
differences correspond mainly to the additional costs of cetux.
Disclosure: No conflict of interest disclosed.

Real-world evidence data on aRCC treatment in Austria: the
RELACS study
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7
Landeskrankenhaus Oberwart, Abteilung für Urologie, Oberwart, Austria,
8
Klinikum Wels Grieskirchen, Urologie, Wels, Austria,
9
St. Joseph's Spital Wien, Abteilung für Onkologie, Wien, Austria,
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Austria, Wien, Austria, 14Donauspital Wien, Urologie, Wien, Austria
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Introduction: While efficacy and safety of approved advanced renal cell
cancer (aRCC) treatment options have been thoroughly confirmed by
clinical trials, real-world data on overall RCC treatment efficacy, treatment landscape and demography are scarce.
Methods: A retrospective chart review of aRCC patients from 12 Austrian
centers was performed. The treatment patterns, efficacy and demography
of patients initiating systemic therapy between June 2010 and June 2016
were assessed.
Results: In total 302 patients were recorded of which the majority received Sunitinib (S) and Pazopanib (P) as first-line treatment (55% and
36%, respectively) with a median Overall Survival (OS) of 48 (95% CI
33.9 - 62.1) and 44 (95% CI 29.9 - 58.1) months (mo), respectively. Patients had a median age of 68 years (y, 65y S, 70y P) when starting first-line
therapy, a median body-mass index (BMI) of 26.2 (26.2 S, 25.9 P) and an
ECOG Performance Status (PS) ≥1 in 48.3% (38.9% S, 59.6% P). Austrian
RCC patients received up to 8 lines of systemic therapy with 67.7%, 35.3%,
16.8% and 7.9% of patients receiving at least 2, 3, 4 or >4 lines, respectively. Second-line treatment choices were more heterogeneous with Axitinib
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Outpatients' experiences with psycho-oncology support in
cancer care
Mödder M.1, Walawgo T.1, Hermes-Moll K.1, Baumann W.1
Wissenschaftliches Institut der Niedergelassenen Hämatologen und
Onkologen GmbH, Köln, Germany
1

Introduction: Cancer diagnosis and treatment are challenging for patients and often entail psychosocial consequences. Unmet psychosocial
needs can aggravate patients' burden and hamper treatment. Hence, we
focus on perceptions of cancer patients of the coverage of psychosocial
needs in the consultation with the hematologist/oncologist and the utilization and usefulness of psycho-oncology services.
Methods: The WINHO patient survey is held annually and serves as
benchmarking for participating office-based oncology practices as well
as baseline study for specific topics. In 2017, participants from all over
Germany were questioned about a) satisfaction with the practice structure
and conversation with the doctor, b) the consultation and utilization of
psycho-oncology services and c) socio-demographic questions.
Results: Preliminary results include 10,097 patients, about 81% of the final
data set (return rate 93%; 55% female; mean age = 65 years). The final data
set is expected to include approx. 12,500 participants and will be presented at the congress. Initial results indicate that the general satisfaction with
the practice structure and conversations with the doctor are very high
with mean scores between 80-90 (structure) and 86-89 (conversations) on
a scale from 0 (very bad) to 100 (very good). 76% of the patients note that
their situation regarding personal distress has not been captured (e.g. via
questionnaire) by their doctor or practice team. 68% of the patients claim
that they did not talk with their doctor/hospital team about psychosocial/
psycho-oncology services. However, 57% of the patients state that they
have sufficient information about such services. One fifth (21%) of the
patients used these services. Patients perceive family and friends as most
useful in dealing with the burden of the disease, followed by their oncologists and hematologists and the practice team.
Conclusions: In general, the coverage of psycho-oncology consultation
is low. In both cases, hospitals and oncology practices, less than one third
of the patients state that they received information about psychosocial/
psycho-oncology services. Nevertheless, most patients are satisfied with
the advice given and the amount of local psycho-social services. Hematologists and oncologists play an important role for patients in dealing with
psychosocial issues.
Disclosure: No conflict of interest disclosed.
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Pflegetagung Vortrag
Neue Therapien: Hirnmetastasen – ärztliche und pflegerische
Aspekte
Therapy of brain metastases
Pukrop T.
Universitätsklinik Regensburg, Innere Medizin III, Regensburg, Germany

The therapy of brain metastases continues to be an enormous challenge.
The therapeutic options are limited not only by the CNS attack by unwanted therapeutic restrictions, but also leads very quickly to a significant
reduction of the quality of life (QoL) of the affected patients. For these reasons, a consideration of the therapeutic options, an early palliative-medical integration, the assessment of the ability to be treated are important
bases for optimal therapy. In addition, accompanying measures such as
physiotherapy, occupational therapy, speech therapy are very important
components for the maintenance of QoL, such as the psycho-oncologic
support. All these aspects including the pathophysiology of the brain metastases are discussed here.
Disclosure: Tobias Pukrop: Financing of Scientific Research: Pierre Fabre, Roche,
Daiichi Sankyo, Boehringer Ingelheim

Innovative Pflegekonzepte
Interventional pain management for refractory pain in cancer
patients – what role can nurses take?
Kirsch M.
Universitätsspital Basel, Anästhesiologie, Abteilung Schmerztherapie, Basel,
Switzerland

Moderate to severe pain is common and can be refractory among patients
with advanced cancer, even with the use of high-dose systemic opioids.
Refractory pain is defined as pain not responding to standard treatments.
Interventional pain treatment is thought to be indicated in approximately
5–10% of refractory cancer pain sufferers who have not responded to conventional therapy or to those experiencing severe side effects from opioids. Although the use of interventional techniques for pain management
has increased in recent years and is expected to continue growing, many
nurses are unfamiliar with these treatments.
This lecture aims to provide an overview of interventional pain treatments
including continuous peripheral nerve blocks, epidural or intrathecal anaesthesia and neurolytic blocks.
Based on current literature and with help of case examples, selected interventions and possible benefits will be explained. In addition, the potential
risks and complications associated with the different kind of treatments,
and the nursing care required by patients with interventional therapies
will be illustrated.
In order to provide a high level of patient care and safety, nurses require
a high level of knowledge and must be experienced with the therapy and
potential complications.
Disclosure: No conflict of interest disclosed.

Advance Care Planning – ACP / Behandlung im Voraus planen
– BVP New fields of work for nurses
Krull E.
Adiuvantes-SAPV GmbH, SAPV, Landshut, Germany

Advance Care Planning is a new concept for the realisation of effective
advance healthcare directives (Marckmann 2017). What are the aims of
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the concept? The two pillars of ACP are as follows - a professionally accompanied conversation process and an implementation that is both institutional and regional.
International- and national experiences prove the effectiveness and the
use of ACP-programmes and initiatives. It benefits both those who are interested and their relatives, in addition of their practitioners, professionaland honorary supervisors and the accompanying people from ACP. What
is the current state in Germany? Which efforts, measures and regulations
are necessary to implement Advance Care Planning/BVP?
Political- and social developments, as well as regulations concerning ACP
/ BVP, influence the care and daily nursing care. Various new possible
fields of work for nurses are presented.
Disclosure: No conflict of interest disclosed.

Neue Therapien: Hyperthermie – ärztliche und pflegerische
Aspekte
Hyperthermia and systemic oncological treatment:
Clinical implementation, evidence and ongoing studies
Biallas A., Zschaeck S.
Charité Universitätsmedizin Berlin, Department of Radiation Oncology, Berlin,
Germany

Regional hyperthermia is an effective additive treatment when combined
with established cancer therapies (chemotherapy, radiotherapy). For the
neoadjuvant treatment of high-risk soft-tissue sarcomas regional hyperthermia has shown to improve local tumour control and overall survival
in a phase-III study. Several ongoing clinical trials evaluate the role of hyperthermia in other tumour types and locations. The aim of this talk is to
give an overview on the current use of regional hyperthermia. The main
focus will be on practical considerations for optimal treatment delivery
and technical aspects.
Disclosure: No conflict of interest disclosed.

Neue Leitlinien – sind wir noch up to date?
S3-guideline palliative medicine for patients with non-curable
cancer Version 1.0 – May 2015, AWMF registration number:
128 / 001OL
Krull E.
Adiuvantes-SAPV GmbH, SAPV, Landshut, Germany

Guidelines represent the current state of knowledge and take into account the scientific progress and current developments through regular
reviews and updates. Guidelines are well-founded aids in practice for decision-making that have to be adapted to the individual situation for each
patient.
The aim of the S3 Guideline Palliative Medicine for patients with non-curable cancer is to improve symptom control and palliative care by:
–– Timely providing proper provision structures to those who are affected
–– Treating frequent symptoms according to current scientific knowledge
and clinical expertise
–– Communicating appropriately with patients and relatives, and ensure a
joint establishment of the therapeutic targets (shared decision making)
–– Ensuring adequate care during the terminal phase
The addresses of the guideline are adult people with a non-curable cancer
and their relatives. The guideline is also aimed at doctors and non-medical
providers who treat and care for affected patients and their relatives.
«The S3-LL palliative medicine is a joint work!» (quote: Bausewein, Voltz,
Radbruch, Simon 2015)
Who was, or is, involved in the development? Which topics are being
worked on? What is the significance of the guideline recommendations
and the developed quality indicators based on these recommendations?
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What is the significance of the S3 guideline for nurses and in nursing practice?

Pflegetagung Workshop

Disclosure: No conflict of interest disclosed.

Atemtherapie
Prevention of catheter-associated bloodstream infections –
new recommandations
Stoliaroff-Pépin A.

Prophylaxis of pneumonia and breathing facilitating activities
in tumorpatients: Practical tips for health care personnel

Robert Koch-Institut, FG 14, Berlin, Germany

Pawandenat C.

Catheter-related bloodstream infections (CRBSI) have a serious impact
on clinical outcomes as they are associated with a higher mortality and
longer hospitalization causing additional costs. The majority of CRBSI
could be avoided by strict adherence to evidence-based hygiene measures.
The German Commission for Hospital Hygiene and Infection Prevention (KRINKO) published a revised edition of the recommendation for
the prevention of catheter-associated bloodstream infections in February
2017.
Due to new data, some parts of the recommendation have changed compared to the edition published in 2002. New aspects were considered e.g.
for the disinfection of hubs or the use of mandrins. Additionally, a new
chapter concerning the preparation of infusions was issued.
The potential sources of catheter-related bloodstream infections and hygienic measures based on the KRINKO-recommendation will be presented with a particular focus on practical aspects/solutions.

Uniklinikum Dresden, Universitäts-Physiotherapie-Zentrum, Dresden, Germany

Disclosure: No conflict of interest disclosed.

Palliativpflege
Carefully monitoring discussions for proactive /Advance Care
Planning in the case of a 45 yr old man with Astrocytim III
Meyer S.
Akademie für Hospizarbeit und Palliativmedizin, Nürnberg, Germany

Methods: Carefully monitoring discussions for proactive /Advance Care
Planning
Results: Proactive / Advance Care Planning is essential for those affected
and their respective family members. Past experience shows that the living
will and Power of Attorney contain gaps.
Conclusion: There is growing criticism in Germany that living wills are
becoming more and more difficult to fullfil either because they are too
vague, narrow and uncontradictory. They can also be incomprehensible or
even invalid. Empirical researches of living wills confirm this perception.
To improve general palliative care in residentional and nursing homes as
well as in disabled persons’ homes, the legislator demands in the hospice
and palliative law (HPG $132g) the implementation of an „Advance Care
Plan«.
For years, the „Advance Care Planning« concept has been implemented in
many Anglo Saxon countries.
In the case of a 45 yr old diagnosed with Astrocytim III, an „«Advanced
Care Plan« was compiled at a time when he still had the capacity to make
his own decisions. As the disease progressed, the implementation was
monitored.
Disclosure: No conflict of interest disclosed.
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More effective anti-cancer treatments have positive impact on overall survival in cancer patients resulting in a significant proportion of patients
who can be cured. During complex systemic treatments including chemo/
immuno-therapy as well as radiation, the risk to develop infectious complications such as pneumonias is high. In addition, decreased mobility
during the treatment phases results in a reduced ventilation of the lungs
with accompanying atrophy of muscles of respiration. Furthermore, the
thoracic cage shows rigidity, finally resulting in a reduction of the breathing volume. As a consequence, secretolytic mechanisms are impaired and
atelectasis can occur with a high risk for acquired pneumonias in these
patients.
Beside treatment of pneumonias with antibiotics and other supportive
care medication, the active prophylaxis to avoid infections of the respiratory tract is extremely important during treatment of cancer patients.
Necessarily, the excellent collaboration between the different health care
professionals (e. g. physiotherapists, occupational therapists and nurses) is
important for the successful treatment of cancer patients.
One of the most important measures for prophylaxis of pneumonias is the
right position of the patient as assisted by the health care personnel. The
application of simple PEP-devices (e. g. drinking straws) or of the pursed
lips breathing as well as supportive inunction with etheric oils can help
to minimize dyspnea and reduce the breathing frequency. Furthermore,
an important issue in this matter is the detailed assistance of patients to
perform inhalations as prescribed by the physicians.
During the workshop, participants will get a short theoretical introduction into the techniques of breathing supportive activities followed
by practical implementations of tutorials of those techniques including
self-experience.
Disclosure: No conflict of interest disclosed.

Mangelernährung bei Patienten mit Kopf-Hals-Tumoren
Malnutrition of patients with head and neck cancer
Weidlich S.
Univeristätsklinikum Freiburg, Klinik für HNO und Augenheilkunde, Freiburg,
Germany

Patients with head and neck tumors are at high risk to develop malnutrition. The site of the cancer, the disease process and the treatment as well
as individual factors are to be mentioned as cause (Talwar et al., 2016).
To prevent effects of malnutrition, which could be a reduced quality of
live or an increased complication rate, an individual nutritional support is
required. In order to provide an appropriate patient-centered care a multi-professional collaboration is core. In this context, nurses play an important role due to their close observation of the patients (DNQP, 2010).
Therefore they play an essential part in identification of patients at risk
as well as in the introduction of measurements and their surveillance. In
context of this session a practice development project will be introduced.
Preliminary to this project a descriptive cross-sectional study was carried
out. This study aimed to determine the risk of malnutrition at the time
of admission to the Department of Ear, Nose and Throat. It further examined whether these patients were identified by the nursing staff and
whether interventions were documented (Weidlich & Becker, 2015). The
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results confirmed previous experiences that a risk of malnutrition is underestimated and undersupplied by nurses on the wards. With the aim of
supporting nurses on the wards an evidence based manual was developed.
It is to be used as a decision-making tool in order to identify patients at
risk at an early stage. Further it suggests relevant measures. Results and
experiences of this manual will be provided.
DNQP (Deutsches Netzwerk für Qualitätsentwicklung in der Pflege)
(2010). Expertenstandard Ernährungsmanagement zur Sicherstellung
und Förderung der oralen Ernährung in der Pflege. Entwicklung – Konsentierung – Implementierung, Osnabrück
References:
Talwar, B., Donnelly, R., Skelly, R., Donaldson, M.: Nutritional management in head
and neck cancer: United Kingdom National Multidisciplinary Guidelines. The
Journal of Laryngology and Otology 2016;130(2):32–40.
Weidlich, S., Becker, Ch.: Risiko für Mangelernährung bei Patienten in der Klinik
für Hals-, Nasen- und Ohrenheilkunde – Eine deskriptive Querschnittstudie
zum Zeitpunkt der stationären Aufnahme. Pflegezeitschrift 2015;68(5):298–303.
Disclosure: No conflict of interest disclosed.

Orale Mukositis bei stammzelltransplantierten Patienten
Studienvorstellung und Diskussion
Oral mucositis in stem cell transplanted patients
Staudenmaier T., Ostermann H., Berger K.
Klinikum der Universität München. Medizinische Klinik und Poliklinik III,
München, Germany

Introduction: Oral Mucositis (OM) is a common side-effect in stem cell
transplanted patients undergoing high-dose chemotherapy. Purpose of
this study was to illustrate epidemiology of OM, associated oral bleeding,
pain, analgesia and patients’ compliance regarding mouth washing.
Methods: Prospective, non-interventional, single-center observational
study. Hospitalized patients with allogenic, autologous stem cell transplantation, ≥ 18 years with high dose chemotherapy were enrolled consecutively. OM was assessed with the WHO Oral Toxicity Scale three times
a week, oropharyngeal bleeding with the WHO bleeding scale, and pain
was assessed according to the NRS-scale. Compliance was captured with a
pre-tested questionnaire. Statistical significance p < 0.05.
Results: 45 patients (25 allogenic, 20 autologous) were enrolled between
August 2016 and February 2017. Patients’ mean age was 52.6 (18–74)
years. 66.7% of the patients were male. Underlying diseases: 40% acute
myeloid leukemia, 22.2% multiple myeloma, 17.8% lymphoma, 20% another malignancy. 26 (57.8%) patients developed OM (10 Grade I, 4 Grade
II, 8 Grade III, 4 Grade IV). A significantly higher incidence of OM was
found in female patients (RR = 1.71, p = 0.024), patients with total body
irradiation (TBI) (RR 1.65, p = 0.042). Higher grades of OM were found
in nonsmokers (2.69 vs 1.77, p = 0.036). Grade of OM and NRS-value
were positively correlated (r = 0.930, p < 0.01). 40% of the OM patients
suffered from moderate pain (NRS 4–6), 11% from severe pain (NRS
7–10). Patients with OM had more often oral bleedings (38.5% vs. 5.3%,
p = 0.005), needed more analgesic treatment (77% vs. 32%, p = 0.002) and
more intravenous opioids (23% vs 0%, p = 0.011). Patients with OM were
(p = 0.025) less compliant with the recommended amount of daily mouth
rinses (34.6% vs 68.4%, p = 0.011).
Conclusion: Majority of the patients suffered from OM during hospitalization for stem cell transplantation, near than half with grade III and IV.
Oral bleeding and severe pain despite analgesia was associated with OM.
Measures to increase patients’ compliance of the mouth washes should be
discussed to lower the incidence and/or severity of OM. Clinicians’, health
care professionals’ and patients’ awareness on OM is essential to reduce
patients’ burden.
Disclosure: No conflict of interest disclosed.
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Fear of progression in parents of children with hematooncological diseases – assessment, correlates and integration
in psychosocial care
Clever K.1, Schepper F.1, Christiansen H.1, Martini J.2
Universitätsklinikum Leipzig, Selbst. Abteilung für Pädiatrische Onkologie,
Hämatologie und Hämostaseologie, Leipzig, Germany, 2Technische Universität
Dresden, Klinik und Poliklinik für Kinder- und Jugendpsychiatrie und
-psychotherapie, Dresden, Germany
1

Introduction: Fear of Progression (FoP) is one of the most prevalent
symptoms in cancer patients and also affects healthy parents of children
with cancer. However, the prevalence, assessment and management of
parental FoP in pediatric oncology & hematology practice are rarely investigated. This research project therefore, aimed to 1) examine experts’
perception of and treatment approaches to parental FoP in pediatric oncology & hematology, 2) develop an adequate assessment method and to
3) investigate correlates and coping strategies.
Methods: The research project comprises three multicenter sub-studies:
1) An online expert survey of N = 77 psychosocial and medical professionals in pediatric oncology & hematology on the estimated burden,
assessment and treatment of parental FoP. 2) A questionnaire-survey of
N = 181 parents of children with cancer that aims the validation of the
Fear of Progression-Questionnaire (FoP-SF/PR), a feasible screening instrument that was recently adapted for the parents’ perspective by our
work group. 3) And the investigation of correlates of FoP and associated
coping strategies in parents of children with leukemia, lymphoma or MDS
via questionnaire.
Results: Most of the surveyed professionals were (very) often confronted
with parental FoP that was associated with multiple negative consequences. Only n = 6 professionals indicated specific diagnostic approaches to
assess FoP and the reported treatment options for FoP varied widely (e.g.
supportive counselling, relaxation techniques). The FoP-Q-SF/PR showed
adequate psychometric properties (Cronbach’s α = 0.89; construct validity: anxiety (HADS): r = 0.69; state-anxiety (STAI): r = 0.60; trait-anxiety
(STAI): r = 0.62) and the exploratory factor analysis supported a one-dimensional structure. Results of the third study on parents’ individual and
dyadic coping and its relationship with FoP are expected at the time of the
conference.
Conclusion: Frequently perceived by professionals in pediatric oncology & hematology, FoP should be considered in the psychosocial care of
parents of children with cancer. The FoP-Q-SF/PR proved to be a valid
instrument to screen for parental FoP and allows for a better comparability of judgments as a basis for harmonizing treatment recommendations.
Further study results will provide knowledge on associated factors of FoP
and potential coping strategies for the reduction of parental FoP-levels.
Funding: The research project is funded by Deutsche José Carreras Leukämie-Stiftung.
Disclosure: No conflict of interest disclosed.
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Nursing measures for the treatment of oncological pains –
a nursing development project
Kohler S.K.1,2
Klinik Arlesheim, Pflegeentwicklung, Arlesheim, Switzerland, 2Zürcher
Hochschule für angewandte Wissenschaften, Weiterbildung, Winterthur,
Switzerland
1

Introduction: Hospitals are put topically before the challenge that the oncological patients stay, by the increased multimorbidity, not exclusively on
the oncological station. By an increase of the oncological patients in the
KLA , it became necessary to provide a guideline for the treatment of oncological pains. Pains are with a prevalence of 33 to 64%1 one of the most
frequent symptoms of oncological patients.
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KLA is an anthroposophic acute hospital with a more than 90-year-old
tradition in the use of complementary interventions. The aim of the
nursing development project was the development of a guideline which
orientates itself by the model of the EBP2. Longterm outcomes should be
improvements of the pain treatment and the multiprofessional exchange.
Methods: With the help of an Analysis of the Current State the topical
state of knowledge of the Nurses, as well as the raised needs to a guideline,
became clear.
The compilation of data occurred with the help of a systematic literature
search with the question: „Which nursing measures are suited to the treatment of oncological pains in an anthroposophic clinic?«. In addition two
expert´s interviews were conducted, as well as anthroposophic literature,
were consulted.
With the help of two already published studies 3,4 the preferences of the
patients were defined. The results of the synthesis were adapted finally by
the task force to the context of the KLA.
A linking was consciously produced by the inclusion of the draught «Total
Pain» to a known pain draught to produce concerning this a bridge between conventional and anthroposophic medicine.
Results: The guideline splits itself, after the synthesis, in the areas «Pain
Management», «General Information», «Total Pain» and «Nursing measures». The most important knowledge which could be won from the synthesis is that the creation of the respect is elementarily important between
nurses and patients, as well as their members.
Conclusion: For the future research a hermeneutical or phenomenological setting is recommended, because the effectiveness of the interventions
does not seem exclusively empirically representable. Because patients with
oncological illnesses look more and more for complementary attempts of
treatment, this guideline can also serve as orientation for the medical centres which pursue no primarily complementary settings. An adaptation
on the respective circumstances, as well as a basis training to the elective
„external uses« is recommended.
Disclosure: Sara Kohler: Employment or Leadership Position: Erstellung der
Arbeit im Rahmen des Abschlusses MAS an der ZHAW
P326

Development of a standard protocol for oral care after
chemotherapy
Schneider E., Rütjes A.
Uniklinik Köln, Centrum für integrierte Onkologie, Köln, Germany

Introduction: Diverging standards in the departments of the University
Hospital of Cologne related to the oral care of oncology patients receiving chemotherapy made it necessary to develop a hospital-wide standard
based on evidence.
Methods: The project was authorised by the director of nursing and the
director of medicine of the Center for Integrated Oncology (CIO). A quality circle in the CIO was established, consisting of the central consultation
service for oncology nursing, a nursing scientist, the qualitiy management
of nursing, the SOP management of the CIO, a pharmacist and a medical
oncologist. To apply the current state of science in our hospital we proposed to implement the S3-Guideline „supportive therapies of oncology
patients«. We also used existing internal protocols which we appraised
critically. The finalized standard will be available via the SOP-portal and
via Pergamon (electronic document control system).
Results: Major topics of the standard are: specific oral assessment guided
by an oral care protocol, systematic assessment of pain, systematic patient
education integrating a patient leaflet and rinsing of the mouth. Only
few mouth rinses are recommended. A systematic implementation of the
standard includes team training, bedside teaching, chart review and supervision by the central consultation service for oncology nursing.
Conclusions: We established a systematic procedure for all departments
belonging to the CIO of the University Hospital of Cologne. The new
standard serves as a guideline for prevention and therapy of oral mucositis after chemotherapy for both - nursing staff and physicians. In addition,
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we are planning an extension of this standard for the management of radiogenic mucositis.
Disclosure: No conflict of interest disclosed.
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Risk factor analysis regarding mortality of patients with
hematologic malignancies on the intensive care unit
Funk T.1, Schiller M.2, Egerer G.2, Ho A.D.2, Merle U.1, Lehners N.2
Universitätsklinikum Heidelberg, Medizinische Klinik IV, Heidelberg, Germany,
Universitätsklinikum Heidelberg, Medizinische Klinik V, Heidelberg, Germany

1
2

Introduction: Patients with hematologic malignancies are at an increased
risk of suffering from severe complications requiring intensive care. However, prognosis of these patients once transferred to the intensive care unit
(ICU) has often been characterized as dismal and strategies to identify
patients who might best benefit from ICU treatment are still a matter of
debate.
Methods: We retrospectively analyzed clinical characteristics and outcome of patients with hematologic malignancies admitted to the ICU at
the University Hospital Heidelberg between 01/2009 and 12/2016. Impact
of variables on ICU mortality was assessed by Fisher’s exact test.
Results: In total, 223 patients were identified, 128 (57%) were male. Median age was 56.5 years (range 43.9–69.1). 70 (31%) patients were diagnosed with acute myeloid leukemia, 16 (7.2%) with acute lymphoblastic
leukemia, 69 (31%) with malignant lymphoma, 33 (15%) with multiple
myeloma, 15 (7%) with myelodysplastic syndrome, and 20 (9%) with other hematologic malignancies. 172 (77.1%) of patients required mechanical
ventilation, 32 (14.3%) could be treated with non-invasive ventilation. ICU
mortality was 50.7% after a median of 12.1 days. With regard to underlying risk factors, presence of graft-versus-host disease (p = 0.03), severe
leukopenia (p = 0.03) and status post allogeneic transplantation (p = 0.01)
were significantly associated with higher ICU mortality, as was age >70
years (p = 0.03). Regarding organ complications, presence of pneumonia
(p = 0.03), requirement of vasopressors within the first hour of transferal
(p = 0.002) and requirement of hemodialysis (p < 0.001) were significant
risk factors for ICU mortality. An initial pH value >7.25 (p = 0.04), serum creatinine < 1.4 mg/dL (p = 0.004) and C-reactive protein level <250
mg/L (p = 0.03) were significantly associated with superior ICU survival.
Presence of multi-resistant bacteria did not show a significant impact on
ICU mortality.
Conclusions: In patients with hematologic malignancies requiring ICU
treatment, severe immunosuppression due to gvhd, allogeneic transplantation or leukopenia as well as development of serious organ dysfunction, especially early need of vasopressors or hemodialysis, are associated
with adverse prognosis regarding ICU discharge. Early identification of
patients at risk and implementation of counter-measures to avoid organ
complications are therefore of the utmost importance.
Disclosure: No conflict of interest disclosed.
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Patients’ preferences concerning their information needs and
their preferred role in participation in end-of-life decisionmaking (EPAL-Study)
Jaeger E.1, Mehlis K.2, Mumm F.1, Laryionava K.2, Hiddemann W.1,
Winkler E.2, Heußner P.1
Klinikum der Universität München, Medizinische Klinik III, München, Germany,
Nationales Centrum für Tumorerkrankungen (NCT) Heidelberg, Heidelberg,
Germany
1
2

Introduction: Communication about end-of-life decision-making often
constitutes a turning point in the treatment of patients with advanced
cancer. It is therefore regularly accompanied by psychological, moral and
clinical conflicts. The aim of the EPAL study, which was conducted in the
Department of Haematology/Oncology (LMU/Munich), was to investigate patients’ preferences in end-of-life decision-making.
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Methods: Eligible for the study were hospitalized cancer patients with
limitations of life-prolonging treatment either being discussed or respective decisions already been taken. 100 patients with advanced cancer filled
out a set of questionnaires regarding end-of-life decision-making. The data-set included for example questions concerning the preferred role of patients in participation in medical decisions and their information needs.
Results: The results show that almost 50% of patients in this study prefer a shared-decision-making model, 19% prefer to decide for themselves
and 31% prefer that their doctors decide which treatment they get. Results
concerning information needs of patients show that patients who want
to decide for themselves which medical treatment they get, have higher information needs than patients who prefer that their doctors decide
for their medical treatment (p = 0.037). Patients who want to decide for
themselves prefer quality of life over quantity of life (p = 0.008). On average these patients have a shorter lifetime than those patients who leave the
medical decision to their doctors.
Conclusion: To reduce distress at the end of life, a better understanding
of patients’ preferences regarding their involvement in medical decisions
and their information needs is necessary. Therefore, supplementary examinations of the results with further need of practical implications concerning communication in end-of-life decision-making will be conducted to
improve the communication with patients.
Disclosure: No conflict of interest disclosed.
P329

Dosimetric effects of modern wound care dressing systems
Schatz C.1, Mißlbeck M.2, Wilkens J.J.2, Combs S.E.2, Pigorsch S.U.2
Klinikum rechts der Isar, Technische Universität München, Pflegedirektion,
München, Germany, 2TU München: Klinik für RadioOnkologie und
Strahlentherapie, München, Germany
1

Introduction: Many new wound care dressing systems were introduced
over the last years. Despite the use of modern methods in the treatment
of head and neck cancer and constraints for skin protection some patients
develop radiodermatitis > II° CTCAE (Common Terminology Criteria
for Adverse Events). New wound dressings are able to reduce itching and
burning due to exsiccation, reduce pain, protect the irritated skin from
superinfection and therefore lead to a faster healing of the irradiated skin.
To avoid any mechanical irritation of the skin, wound dressings should
not be undressed during irradiation. Therefore, their dosimetric effects
need to be known.
Methods: We measured the attenuation of megavoltage photon beams for
nineteen wound dressings from different manufacturers, first in dry status. The measurements were repeated after watering to saturation (5 - 60
ml, depending on model) to simulate the effect of wound secretion. For all
dose measurements, the 2D diode array MapCheck II (Sun Nuclear Corporation) at a Varian Trilogy Clinac was used. We applied a 6 MV photon
beam as used in most cases of head and neck cancer patients. Solid water
slabs were used to place the diodes at an effective depth of 4 cm below the
wound dressing.
Results: In all nineteen cases of dry dressings, no difference was detected
with or without the wound dressing. After watering with 560 ml, in 8 of
the 19 wound dressings a dose reduction behind the dressing between
1.23.4% was found. This corresponds to water equivalent thickness of the
dressings between 3 and 10 mm.
Conclusion: For daily use it is important to know if wound dressings
within irradiation fields modify the calculated dose, especially because
radiodermatitis is a side effect developing over the course of radiation
therapy. Modern wound dressings should not be manually removed before each fraction because of additional destruction of the irritated skin.
Our data indicates that it is safe to use dry wound dressings during radiotherapy. Even for dressings fully saturated with water, the measured dose
changes (reductions) are small. However, we did not quantify changes of
the dose to the skin. Here the dose behind watered dressings is higher
than without, which could lead to increased radiodermatitis.
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«Movement against cancer» – influences of an information
campaign on the level of physical activity
Baumann F.T.1, Theoklitou D.2, Onkologische Bewegungsmedizin
CIO Köln Bonn, Uniklinik Köln, Med.1, Köln, Germany, 2CIO Köln Bonn, Uniklinik
Köln, Köln, Germany
1

Purpose: Physical activity has a preventive effect on cancer diseases. The
aim of the study was to evaluate the effect of an information campaign
«Movement against cancer» to amend the physical activity level in Germany. Further goals of this study were the accessibility of the campaign,
the development of the physical activity levels, and knowledge considering including motivation questions. Main aim of the study was to find out
if knowledge about the fact that physical activity can reduce cancer risk
can change physical activity behavior.
Methods: In September 2013 (n = 1000) and September 2014 (n = 1003)
random telephone interviews were made in two cross-sectional trials with
adult participants. For measuring the level of physical activity The WHO
– «Global Physical Activity Questionnaire» (GPAQ) was used. The information campaign «Movement against cancer» were organized in Germany from March till June 2014. Questions were added for the accessibility
of the campaign, its impact and the knowledge of the participants for the
relation cancer prevention.
Results: 26% of the participants had heard about the campaign. Considering the MET scores comparing he interviewees for 2013 and the interviewees in 2014 who heard about the campaign (1) also the MET scores
between the interviewees from 2014 who heard and did not hear about the
campaign (2) were associated with statistically significant effects for both
cases: (1) t = –2,775, p = 0,006, (2) t = 2,396, p = 0,017. The WHO recommendations on physical activity for health (600 MET-minutes/week) were
achieved from the 84% of those who heard about the campaign and 81%
of the participants of the first survey.
Conclusions: Knowledge about reducing cancer risk through physical activity could have a positive influence on the physical activity level in the
German society. In the next step, the health care system must implement
this knowledge in the training structures of health professions.
Disclosure: Freerk Baumann: Advisory Role: Ja; Financing of Scientific Research:
Ja; Expert Testimony: Ja
Dimitra Theoklitou: No conflict of interest disclosed.
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Experience report on multi-professionalism in the palliative
team care
Blietz C., Flohr C.
Charité Berlin, Klinik für Hämatologie und Onkologie, Berlin, Germany

Everyone who is depending on palliative care is in need of an individual
care at a level of never before experienced and non-repeatable choreography in order to make the right decisions.
What can the directly affected parties expect from a palliative ward?
This specific question is the main focus of the experience report and
shows as a result if the existing set up and resources at a palliative ward are
meeting the expectations of everyone immediately affected.
Many factors are playing a role – one is how the patient and his family
are processing the live changing illness and the fact that time is limited.
On the other hand is important how the palliative team assesses the situation within a multi-professional analysis. The goal is not just to treat the
current symptoms but to also give the patient and his family a treatment
spectrum for all of the involved needs.
Charité Berlin offers palliative care by the palliative service on every hospital ward and specialized palliative care within the palliative ward.
Expectations are high in regards to those of the wards transferring a patient to the palliative ward. This is to be presented as a second part of the
lecture.

Disclosure: No conflict of interest disclosed.
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The lecture will conclude in an outlook on improvements for communication and networking.
Disclosure: No conflict of interest disclosed.
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Complementary medicine: a treatment option for
therapy-associated side effects in cancer patients

oral mucositis was reduced, particularly within the melphalane monotherapies. A 5-year follow-up data analysis using a Kaplan-Meier estimation showed no significant differences in survival and relapse. Our data
do support previous studies and give no support for safety concerns with
oral cryotherapy.
Disclosure: No conflict of interest disclosed.

Reiter S.1, Toenges R.2, Krammer-Steiner B.1
Klinikum Südstadt Rostock, Klinik für Innere Medizin III, Rostock, Germany,
Universitätsklinikum Frankfurt, Medizinische Klinik II, Frankfurt/M., Germany

1
2

Introduction: According to the «Deutsche Krebshilfe», approximately
70 percent of cancer patients are interested in complementary and alternative medicine (CAM). CAM have been shown to be effective against
cancer-associated signs and symptoms und chemotherapy-associated side
effects. However, patients using CAM without informing their treatment
team may put themselves in danger, e.g. because of unexpected interactions with the primary cancer treatment according to established guidelines and protocols.
Methods: From November 2015, CAM forms part of the interdisciplinary treatment concept for cancer patients at the Department of Haematology and Oncology at Klinikum Südstadt Rostock. Multimodal cancer
treatment includes chemotherapy, surgery, radiation, hormonal therapy,
and immunotherapy. CAM was expected to contribute to the treatment
of therapy-associated side effects and cancer signs and symptoms. In addition, offering patients a holistic treatment approach should positively
influence the patient’s psychological situation and quality of life. After admission to the hospital, an individual CAM profile is generated for every
cancer patient. During hospitalization, different treatment elements can
be used alone or in individualized combinations to alleviate symptoms
and medical problems. Being part of the integrated treatment team, medical doctors and nurses with expertise in this highly specialized field of
integrative medicine work together with physiotherapists, psychologists,
social workers, music and art therapists.
Results: From November 2015, CAM has been integrated into the cancer
treatment approach for 75 patients suffering from solid and hematological
malignancies. Different CAM methods either alone or in combination,
were offered to and accepted by the patients. Therapy-associated side effects were alleviated as demonstrated by clinical findings and scoring systems. Overall, a positive effect on quality of live and treatment outcome
has been documented.
Conclusion: Integration of CAM into an interdisciplinary cancer treatment concept is a valuable treatment option with the potential to positively influence therapy-associated side effects, quality of life, and overall
treatment outcome.
Disclosure: No conflict of interest disclosed.
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Oral cryotherapy in high-dose melphalane before autologous
stem-cell transplantation: a 5-year follow-up after
implementation
Leppla L.1, Naegele M.1, Hasemann M.1, Rebafka A.2, Mößner U.2, Koller A.3,
Engelhardt M.1
Universitätsklinikum Freiburg, Hämtologie, Onkologie,
Stammzelltransplantation, Freiburg, Germany, 2Universitätsklinikum Freiburg,
Freiburg, Germany, 3Institut für Pflegewissenschaft, Wien, Austria
1

Oral mucositis is a common side effect of high-dose melphalane. Oral cryotherapy represents an effective prophylaxis and was recently included in
the German supportive care guidelines in 2016. In 2011 oral cryotherapy
was included in the usual oral care protocol at the University Hospital
Freiburg.
We used a historic control group (n = 76) from 2010 to compare with
patient data after implementation (n = 100). The implementation of oral
cryotherapy was feasible for nurses and patients. The incidence of severe
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