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Chairs: Jens Peter Klussmann (Cologne/DE), Karim Zaoui (Heidelberg/DE)
I1

Risk factors and epidemiology

Jens Peter Klussmann (Cologne)
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O1

Genetic alterations in human papillomavirus-associated oropharyngeal squamous cell carcinoma of
patients with treatment failure

H. Reder, S. Wagner, U. Gamerdinger (Giessen/DE), S. Sandmann (Münster/DE), N. Würdemann
A. Bräuninger (Giessen/DE), M. Dugas (Münster/DE), S. Gattenlöhner, J. P. Klussmann
C. Wittekindt (Giessen/DE)
Introduction:
Besides decreasing incidences in head and neck carcinoma, a growing number of oropharyngeal squamous cell
carcinoma (OPSCC) are associated with high risk human papillomaviruses (HPV), especially type 16. Despite
differences regarding biological and clinical characteristics and an improved overall survival, patients with HPVassociated (HPV+) and non-HPV-driven OPSCC are treated equally. Hence, de-escalating treatment for patients
with HPV+ OPSCC is discussed. However, a subset of patients with HPV+ OPSCC with an increased risk of
recurrence might not benefit from de-escalating treatment strategies.
Objectives:
Based on the observation of patients with HPV+ OPSCC with different outcomes, we aimed to identify genetic
alterations that can be associated with treatment failure and relapse.
Patients & Methods:
Primary tumor tissue of 12 patients with HPV+ OPSCC and recurrence (severe course, SC) and 12 best-matching
pairs with a favorable course (FC) of disease was analyzed by targeted next generation sequencing and analysis
of chromosomal copy number aberrations.
Results:
Significant differences were not observed between SC and FC patients on a chromosomal level. However, distinct
mutations were found in primary tumor tissue of SC patients in the investigated gene panel and more genes were
affected than in FC patients. STK11, TP63, HRAS and PIK3R1 were mutated with a significantly higher rate in tissue
of SC patients than FC patients. Those genes can be linked to cell cycle regulation, proliferation and survival.
Conclusion:
We were able to identify genetic aberrations potentially relevant for outcome in SC patients. Additionally, an
additive effect of mutations and chromosomal aberrations might be associated with outcome. This suggests that
genetic markers are suitable to identify patients who might not benefit from de-escalating treatment strategies.
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O2

Deciphering the clonal evolution of recurrent tumor initiating cells with a CRISPR/Cas9 based
genome-wide loss-of-function screen in-vivo in an Orthotopic HNSCC surgical model

A. Nowrouzi, C. Schwager, M. Akbarpour (Heidelberg/DE), A. Hiou-Feige (Lausanne/CH)
M. Knoll (Heidelberg/DE), V. Roh (Lausanne/CH), A. Wursthorn, B. Tawk, N. Koerich Laureano, J. Hess
C. Simon, J. Debus (Heidelberg/DE), G. Tolstonog (Lausanne/CH), A. Abdollahi (Heidelberg/DE)
For a comprehensive functional analyses of molecular processes driving the development of local recurrences
(LR) in HNSCC a genome-wide CRISPR/Cas9 screen in vivo was performed. Therefore common HNSCC cancer lines
were transduced with the genomic-scale lentiviral GeCKO library and orthotopically transplanted in the anterior
floor-of-mouth of NMR nude mice. Primary tumors (PT) developed within 14 days and were surgically resected
enabling loco-regional recurrences to develop from minimal residual disease (MRD). Post-surgery LR developed
with a 2-fold higher frequency in CRISPR/Cas9 treated tumor cells compared to the controls. Swollen lymph
nodes (LN) and metastasis in the lung (LG) accompanied the development of LR. With NGS the representation of
sgRNAs of each single tumor cell with the corresponding specific functional gene knockout (KO) in all samples
was accessed comprehensively. PT constituted a highly polyclonal composition with in average 13K specific
functional gene-KOs detected. Identified common loss-of-function dropouts and enrichments have deconvoluted
possible tumor driver and suppressor genes. Recurrent tumors exhibited a highly clonal composition with >95%
of the tumor bulk being composed of 2-4 unique recurrent-tumor initiating cell (R-TIC) with specific gene-KOs.
These clones originated form minor sub-clones of the matching PT and had in parallel invaded the LN and the LG
of the same mice. 14 common loss-of function candidate genes were shared in all LR and present in LN and LG.
These genes have been validated for their functional role in promoting local recurrences and invasion of the LN
and the LG in vitro and in vivo. The epigenetic and transcriptional landscape of primary versus LR were elucidated
on the level of DNA methylation, gene expression and miRNA regulation. The expression statuses of particular
genes identified in this study have been positively correlated to clinical outcome serving as potential biomarkers
for the treatment of HNSCC.
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O3

Upregulation of Aldo-Keto-Reductase 1C1 and 1C3 is associated with poor prognosis in OPSCC
independent of HPV status

L. Poluschkin (Cologne/DE), F. Verhees, N. C. Olthof (Maastricht/NL), K. Jutta, O. G. Siefer (Cologne/DE)
M. Henfling, F. C. S. Ramaekers (Maastricht/NL), S. F. Preuss, D. Beutner, J. Seehawer, U. Drebber (Cologne/DE)
W. L. Lam, E. A. Vucic (Giessen/DE), B. Kremer, E. J. M. Speel (Maastricht/NL), J. P. Klussmann
C. U. Huebbers (Cologne/DE)
Introduction:
Different studies have shown that HPV16-positive OPSCC can be subdivided based on integration status
(integrated, episomal and mixed forms). Here, we aimed to identify gens with expression levels influenced by
HPV-integration or infection.
Materials and Methods:
Total RNA from 33 HPV-16 positive OPSCC samples with known integration status was analyzed by mRNA
expression profiling. Non-hierarchical clustering and pathway analysis was carried out to identify genes of
interest. Aldo-keto-reductases1C1 and 1C3 (AKR1C1, AKR1C3) expression was confirmed by RT-qPCR and
Immunohistochemistry. Additionally, 141 OPSCC, including 48 HPV-positive cases, were used to validate gene
expression by immunohistochemistry. Results were correlated with clinical and histopathological data.
Results:
Tumor samples clustered two groups corresponding to either integrated or episomal viral DNA. Deregulated
pathways were identified, in which AKR1C1 and AKR1C3 were predominantly involved. Notably, viral DNA
integration corresponded with oxidative stress pathways. Survival analysis of 141 OPSCC showed unfavorable
survival rates for those patients with tumors exhibiting upregulation of AKR1C1 or AKR1C3 both in HPV-positive
(p ≤ 0.001) and –negative (p ≤ 0.017) tumors (together p < 0.0001).
Conclusion:
OPSCC with integrated HPV16 have upregulated expression of AKR1C1, AKR1C3 and oxidative stress pathway
signatures. Upregulation of AKR1Cs strongly correlates with worse survival rates. Moreover, also in HPV-negative
tumors, upregulation of these proteins correlates with poor outcome. This agrees with data from other tumors,
making these genes promising candidates as indicators of prognosis. In addition, the availability of inhibitors of
these gene products may be utilized for drug treatment.
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Chairs: Stephan Lang (Essen/DE), Peter Karl Plinkert (Heidelberg/DE)
I4
Precision head and neck surgery – robotics, machine learning and hyperspectral vision
Chris Holsinger (Palo Alto, CA/US)
Transoral endoscopic head and neck surgery has now become an essential element of the multidisciplinary care
of patients with head and neck cancer, whether performed with transoral robotic surgery (TORS) and/or
transoral laser microsurgery. In 2005, Hockstein, Weinstein, and O’Malley applied the first-generation
commercially available robotic surgical system (Da Vinci, Intuitive Surgical, Inc., Sunnyvale, CA) to transoral
techniques in head and neck surgery, demonstrating the feasibility of this approach in cadaver and animal
studies. After a multi-center study, the FDA approved the use of this robotic surgical system for transoral
otolaryngology procedures for T1-2 tumors of the pharynx.
Since then, TORS has been performed widely, with low surgical morbidity and mortality across communitybased and academic medical centers. Although many authors in the head and neck surgical literature have
extolled the value of TORS in the management of OPC, some significant limitations remain. First-generation
robotic surgical systems with rigid arms were designed for abdomino-pelvic and thoracic surgery, not for head
and neck surgery. As a result, the scale of instrumentation is larger than what would be ideally suited to the
upper aerodigestive tract; thus, exposure and access to transoral surgical anatomy is sometimes limited.
Second, only two surgical instruments and the binocular camera can be routinely placed within the mouth,
therefore limiting the surgeon’s ability to provide optimal traction–countertraction and to manipulate soft
tissues as effortlessly as in an open surgical field. Furthermore, rigid instruments can be difficult to place and
maneuver around the fixed bony anatomy that shapes the oral cavity and pharynx.
In April 2014, a novel, flexible, single-arm robotic surgical system (Da Vinci SP Surgical System, Model SP999;
Intuitive Surgical, Inc.) was approved by the Food and Drug Administration for use in genitourinary surgery. This
new system has three 6-mm instruments and a binocular stereo-endoscope that can provide graduated
angulation from zero to 30 degrees, providing a customized view of surgical anatomy. These instruments are all
deployed through a single-port and instrument down a cannula measuring 2.5-cm. A prospective clinical trial
evaluated the safety and feasibility of this single-arm system in 19 patients undergoing robotic urological
procedures.
Technical refinements in this next-generation, single-arm flexible robotic system seem capable of ushering in
several conceptual advances for the field of robotic head and neck surgery. Three-handed surgery in confined
space facilitates a more accurate appreciation of 3D relationships for the lateral oropharyngeal wall, especially
hidden or collapsed folds in the glossopharyngeal sulcus, floor of the mouth, and the superior posterolateral
aspects of the soft palate. The surgeon (from console) has control of this head and neck surgical anatomy, and
with the third arm can manage these challenges without assistance from the bedside assistant. The in-line
deployment of instruments through a single cannula significantly reduces the complexity of the working
environment outside of the oral cavity. This arrangement may result in better ergonomics in the operating
room. This single-port robotic system may enable both the bedside assist and anesthesia team to have better
access to the oral cavity and oropharynx to manage the airway, smoke, and plume, as well as to deliver surgical
clips and/or specimens. Furthermore, these advantages may also facilitate routine access to the larynx,
hypopharynx, as esophagus as well as the neck and thyroid.
Despite this promising technology, the costs of care can no longer be ignored. As robotic surgical systems
permeate the global health care market, and competition enters the marketplace, hopefully the costs of
innovation will decrease: providing better patient value at a lower cost. However, currently robotic surgical
systems and pricing per case have raised “refd-flags” in the accounting ledger of many hospitals. Therefore, as
innovation proceeds in our specialty, surgeons must provide evidence that this technology adds value: first and
foremost for the patient; but also to the hospital and insurance / government payors. In this lecture, the future
applications of this flexible, robotic head and neck surgery system are discussed, as well as the importance of
demonstrating value through evidence to justify the start-up costs of innovation.
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One key advantage of transoral eHNS is the enhanced surgical vision it affords through high-resolution, 3dimensional views of the operative field. Unfortunately, even under magnification it can be difficult to perceive
boundaries between tissues—for example, distinguishing a tumor margin and healthy tissue or a blood vessel
from a nerve. As a result, surgeons may resect more normal tissue than is necessary to avoid positive margins,
leaving patients with greater functional deficits.
This difficulty arises because the human retina, and by extension the surgical vision afforded by traditional
white light endoscopes, cannot differentiate between tissues that map to the same trichromatic (red-greenblue or RGB) stimulus. Scattering of light by tissues is predominantly due to subcellular structures such as
mitochondria (which contain highly folded lipid membranes), while absorption is largely due to extracellular
matrix components (elastin, collagen), hemoglobin (visible range), and water (infrared range). Recently, several
approaches such as fluorescence lifetime imaging and multispectral narrow band imaging have been utilized in
the head and neck to refine discrimination and resection of tissues, suggesting that spectral signatures within
certain bands may represent quantitative “optical biopsies”. We hypothesized that measuring the local
heterogeneity in scattering and absorption across multiple spectral bands, both in the visible (400 nm – 700
nm) and near-infrared (700 nm – 1000 nm) spectral ranges, would dramatically improve discrimination
between various tissue types in the head and neck. Preliminary data from hyperspectral cameras -- a liquid
crystal polarization interferometer suggest that imaging beyond what can be detected by the human eye may
provide clinically useful information.
With advanced multi- and hyperspectral cameras, tremendous data are generated and will require machinelearning algorithms to detect clinically significant relationships. Each scan with a hyperspectral scan creates a 3dimensional dataset with two spatial dimensions and one spectral dimension. In order to map information-rich
hyperspectral datasets to particular tissues or pathologies, unsupervised and supervised machine learning
techniques may one day augment surgical vision to facilitate the visual discrimination of various tissues.
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I5

Personalized surgery

Thomas Hoffmann (Ulm/DE)
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I6

Trends in surgical research in head and neck cancer

Christian Simon (Lausanne/CH)
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O4

Personalized aftercare in head and neck cancer patient using "OncoFunction"

V. Zebralla, S. Wiegand, G. Wichmann, T. Neumuth, A. Dietz (Leipzig/DE)
Introduction:
The implementation and usability of Patient Reported Outcome Measurements (PROMs) have been described in
different cancer entities. The use of PROMS can optimize communication, satisfaction and symptom
management of the patients as well as survival. In Head and Neck Cancer (HNC) the use of PROMs is not
established in clinical practise. Due to improved therapeutic strategies there is an increasing population of
younger survivors requiring the implementation of personalized concepts also in HNC-patients aftercare.
Material and Methods:
In 7/2013 an electronic PROM called "OncoFunction" based on the International Classification of Function was
implemented in our regular clinical aftercare including every HNC patient. The results of the survey are
immediately visible for the physician. Problems were addressed, and the results of the survey are documented
for following aftercare consultations.
Results:
Until now, more than 3500 questionnaires of more than 930 patients could be collected using "OncoFunction".
New developed visualization and add-Ins led to a better acceptance by physicians and faster interpretation of
survey results. The visualisation of the complete aftercare process makes it easier to notice relevant findings and
highlight increased functional problems. Retrospective analysis of values for radiation dose on swallowing organs
at risk in correlation with swallowing problems showed lower dose cut-off for swallowing problems than
published in literature. Moreover, functional impairments which correlate with the risk to be unemployed have
been identified.
Conclusion:
An electronic PROM like "OncoFunction" is an important tool to get information about functional impairments
from the patient´s perspective. Therefore, specific therapeutic and rehabilitation modalities can be offered to
the patient. This can lead to a patient centred, individual and personalized medicine for head and neck cancer
patients.
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O5

Randomized controlled single-blinded clinical trial of functional voice outcome after vascular targeting
KTP-laser microsurgery of early laryngeal cancer

S. Strieth, B. E. Ernst (Mainz/DE), I. Both, D. Hirth, L. N. Pfisterer (Frankfurt a. M./DE), J. Künzel (Mainz/D)
K. Eder (Munich/DE)
Backround:
Local control rate (LCR) of early glottic cancer is high after radiation therapy or transoral laser microsurgery
(TLM). Aim of this study was to investigate functional voice outcome after TLM using a microvessel-ablative
potassium-titanyl-phosphate (KTP)-laser in comparison with a gold standard cutting CO2-laser.
Methods:
Primary endpoint of this prospective, randomized, single-blinded, clinical phase II investigator initiated trial with
control group was voice outcome during a follow-up of 6 months assayed by Voice-Handicap Index-(VHI-30)questionnaires in patients with unilateral high-grade dysplasia, carcinoma in situ or early glottic cancer
undergoing TLM-KTP (n=8) or TLM-CO2 (n=12). Secondary endpoint was LCR. After study completion patients
were resumed into standard oncological follow-up algorithms. 3-year-LCR was finally derived from a chart
analysis.
Results:
Starting from the 9 weeks-follow-up visit TLM-KTP yielded significantly reduced VHI scores compared to TLMCO2. No relapse occurred after TLM-KTP in contrast to one recurrence after TLM-CO2 within 6 months. In
contrast to TLM-CO2, even chart analysis after 3 years revealed no recurrence after TLM-KTP.
Conclusions:
TLM-KTP results in significantly better voice outcome in early glottic cancer compared to TLM-CO2. Furthermore,
LCR after TLM-KTP appears to be convincing. Multicenter phase II or III studies on voice outcome or LCR after
TLM-KTP in early glottic cancer are warranted.
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O6

Transoral robotic surgery (TORS) vs. transoral laser microsurgery (TLM) – histopathological
comparison of the cutting characteristics

A. Brandt, A. C. Meyer, P. Ströbel, D. Beutner (Göttingen/DE)
Introduction:
In this study we compare the cutting characteristics of a CO2 laser (Lumenis AcuPulse) with the effect of a
monopolar cautery (Intuitive Surgical Permanent Cautery Spatula at ERBE VIO dV) of the surgical robot Da Vinci
Xi (Intuitive Surgical) on the model of the pig"s tongue.
Methods:
Sections each approx. 10 mm long were made with different laser powers (SuperPulse) and different
electrosurgical settings (Auto Cut and Forced Coag). The tissue was formalin-fixed and paraffin-embedded.
Histological preparations with a thickness of 2 µm were prepared and stained in hematoxylin-eosin (HE). Digital
evaluation was performed with an Olympus BX53 microscope and QuPath (Open Source) software. The
maximum width and depth of the lesions as well as the maximum diameter of the coagulation damage in the
tissue were measured.
Results:
As expected, both an increase in the cutting effect and an expansion of the coagulation zones were observed
with an increase in the energy applied, irrespective of the technique used. With the CO2 laser we could determine
the largest absolute cutting depth as well as the smallest cutting width and coagulation width in relation to the
cutting depth. Using the monopolar instrument, however, wider sections and larger coagulation zones were
observed. In forced coagulation mode, these can reach a multiple of the expansion observed with the laser.
Conclusion:
Due to the more favorable ratio of the cutting depth to the extent of the coagulation damage in the CO2 laser,
this enables a better histological assessment of the surgical margins and therefore appears to be particularly
advantageous for small tissue samples.
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Session 3 – Radiotherapy and imaging
Chairs: Jürgen Debus, Ina Kurth (Heidelberg/DE)
I7

Personalized radiooncology

Michael Baumann (Heidelberg/DE)
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I8

Carbon ion radiotherapy in head and neck cancer

Jürgen Debus (Heidelberg/DE)
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O7

Low pERK1/2 expression characterizes HPV-driven oropharyngeal squamous cell carcinoma

M. F. Muller, C. Rong, C. Flechtenmacher, D. Holzinger, G. Dyckhoff, O. C. Bulut, D. Horn, P. K. Plinkert
J. Hess, A. Affolter (Heidelberg/DE)
Question:
Human papillomavirus (HPV)-driven oropharyngeal squamous cell carcinoma (OPSCC) are currently on the
increase showing a more favorable prognosis than HPV-non driven tumors. A variety of underlying molecular
mechanisms have been proposed for different treatment reactions. Postradiogenic activation of the ERK1/2
pathway has been associated with poor radiosensitivity in head and neck cancer cells, suggesting that ERK1/2
signaling could be linked to treatment efficacy. Main objective of our study was to unravel a potential role of
activated ERK1/2 as a prognostic marker in relation to the HPV status.
Methods:
We surveyed human OPSCC tissue microarrays (TMAs) for activated ERK1/2 expression. Immunoreactivity scores
(IRS) were correlated with clinicopathological risk factors. The HPV status was determined by detection of HPV16
DNA and RNA. We assessed survival using Kaplan-Meier plots, log-rank tests and multivariate Cox regression
analysis. The results were compared with pAKT(Ser473) expression values.
Results:
Low pERK1/2 IRS was strongly linked with HPV-driven OPSCC and with prolonged survival. Co-activation of both
ERK1/2 and AKT(Ser473) was common and associated with poor clinical outcome independent of HPV status yet
detection of pAKT(Ser473) did not reinforce pERK1/2 as a predictor.
Conclusion:
Activated ERK1/2 could be identified as a strong and independent prognostic indicator in OPSCC. Low ERK1/2
activation was strongly associated with HPV-related OPSCC contributing to some extent to their advantageous
outcome. On the other hand, activated ERK1/2 in HPV-negative OPSCC could be a useful marker for patient
stratification who are likely to benefit from targeted therapy against MAPK/ ERK pathway signaling.
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O8

HPV16 increases the number of migratory cancer stem cells and modulates their miRNA expression
profile in oropharyngeal cancer

M. Hufbauer, M. Maltseva, J. Meinrath, A. Lechner, D. Beutner, C. Hübbers, B. Akgül (Cologne/DE)
Question:
HPV16 is a major risk for development of oropharyngeal squamous-cell-carcinoma (OPSCC). Although HPV+
OPSCC metastasize faster than HPV- tumors, they have a better prognosis. The molecular and cellular alterations
underlying this pathobiology of HPV+ OPSCC remain elusive. In this study we examined whether expression of
HPV16-E6E7 targets the number of migratory and stationary cancer-stem-cells (CSC). Furthermore, we wanted
to elucidate if aberrantly expressed miRNAs in migratory CSC may be responsible for progression of OPSCCs and
whether they may serve as potential novel biomarkers for increased potential of metastasis.
Methods:
Retroviral transduction; FACS analysis, qRT-PCR, miRNA microarray; in situ hybridization
Results:
HPV16-E6E7 expression leads to an increase in the number of stationary (CD44high/ EpCAMhigh) stem cells in
primary keratinocyte cultures. Most importantly, expression of E6E7 in the cell line H357 increased the migratory
(CD44high/ EpCAMlow) CSC pool. This increase in migratory CSCs could also be confirmed in HPV+ OPSCC.
Differentially expressed miRNAs from HPV16-E6E7 positive CD44high/ EpCAMlow CSCs were validated by RTqPCR and in situ hybridization on HPV16+ OPSCCs. These experiments led to the identification of miR-3194-5p,
which is upregulated in primary HPV16+ OPSCC and matched metastasis. MiR-1281 was also found to be highly
expressed in HPV+ and HPV-metastasis. As inhibition of this miRNA led to a markedly reduction of CD44high/
EpCAMlow cells it may prove to be a promising drug target.
Conclusions:
Our findings highlight the capability of HPV16 to modify the phenotype of infected stem cells and that miR-1281
and miR3194-5p may represent promising targets to block metastatic spread of OPSCC.
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O9

Comprehensive genomic profiling of patient-matched head and neck cancer cells – a preclinical
platform for personalized medicine research for metastatic and recurrent disease

L. Nisa, M. Medová, M. Medo, R. Giger, U. Borner, M. Caversaccio, D. Aebersold, Y. Zimmer (Bern/CH)
Question:
Metastases and tumor recurrence bear a major prognostic impact in head and neck squamous cell carcinoma;
however, cellular models that comprehensively mirror these scenarios and could be used for discovery and
validation approaches are largely lacking. To this end, we obtained comprehensive genomicprofiles of the UMSCC cell line panel, encompassing patient-matched specimens of primary tumors and their metastases and/or
recurreces.
Methods:
Whole exome sequencing was performed followed by somatic mutation and somatic copy number variation
calling. Transcriptomic profiles were obtained by means of mRNA-sequencing. Validation assays were performed
by direct sequencing of regions of interest and using a number of in vitro assays. A cohort of HNSCC patients was
used for immunohistochemistry and clinical correlations.
Results:
The UM-SCC cell line panel recapitulates the most prevalent genomic alterations described in HNSCC, featuring
among others common TP53, PI3K, NOTCH and Hippo pathway mutations. Pathway analysis a prominent role of
epithelial-to-mesenchymal transition (EMT) in recurrent specimens, but not in metastastic. Unveiling the
discovery potential of this preclinical platform, small proline-rich protein 2A (SPRR2A), a protein involved in
epithelial homeostasis and invasion, was one of the most consistently downregulated transcripts in metastatic
and recurrent UM-SCC cells. High expression of SPRR2A in lymph node metastases was, along with
nonoropharyngeal location of the primary tumor, an independent prognostic factor for regional disease
recurrence after surgery and radiotherapy (HR 2.81; 95% CI, 1.16-6.79; P = 0.02). These results suggest that
SPRR2A plays a dual role in invasion and therapeutic resistance in HNSCC, respectively through its
downregulation and overexpression.
Conclusions:
The computational and in vitro data, along with clinical validations, show the validation and discovery potential
of this panel.
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Molecular mechanisms of treatment failure in head and neck cancer

Ingeborg Tinhofer-Keilholz (Berlin/DE)
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NCT-Master – precision oncology based on omics data

Stefan Fröhling (Heidelberg/DE)
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O 10 Defining target antigens from the HLA-ligandome in oropharyngeal squamous cell carcinoma for the
development of immunotherapy
L. Mühlenbruch (Tübingen/DE), J. Ezic, D. Mytilineos, J. Mytilineos, T. K. Hoffmann (Ulm/DE)
S. Stevanović, H. G. Rammensee (Tübingen/DE), S. Laban (Ulm/DE)
Question:
Since unleashing cancer-specific immunity is key to successful immunotherapy, the identification of target
antigens is crucial. Cancer antigens can only be recognized if presented to the immune system via human
leucocyte antigens (HLA). Here, we set out to define promising cancer antigens in oropharyngeal squamous cell
carcinoma (OPSCC) by analyzing peptides of the HLA-ligandome in patient tumors.
Methods:
Fresh frozen tissue samples from OPSCC were taken during surgery. Cancer cell lysates were subjected to
immunoaffinity chromatography using antibodies specific for HLA class I and class II molecules. HLA-bound
peptides were analyzed by high performance liquid chromatography (HPLC) and tandem mass spectrometry
(MS/MS). The HLA-presented peptides were compared to an in-house database of HLA-ligands from healthy
tissues to reveal HLA-ligands exclusively presented on OPSCC. Whole exome sequencing of RNA and DNA isolated
from the respective cancer tissue samples was also performed to complement the database.
Results:
So far, the HLA-ligandome of 20 OPSCC samples has been analyzed (11 HPV-, 9 HPV+) by mass-spectrometry.
Among these, 15 samples have been sequenced to date (RNA, DNA). Within 28342 peptides bound to HLA class
I, peptides from 106 proteins were exclusively found in OPSCC samples. From HLA-class II 17496 peptides were
isolated, of which peptides from 177 proteins were exclusively found in OPSCC. Nine antigens were shared by >1
patient (max. 5 patients).
Conclusions:
Analyzing the HLA-ligandome in OPSCC revealed a number of tumor-exclusive antigens which could serve as
targets for personalized immunotherapy. Whether the development of a semi-personalized vaccine (by HPVstatus or HLA allele) is feasible is still under investigation. More samples will be analyzed.
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O 11 Human leukocyte antigens and haplotypes in HPV-related OPSCC patients differ from HPV-negative
HNSCC and predict progression-free survival
G. Wichmann, A. Dietz, S. Wiegand (Leipzig/DE)
Background:
Effective T-cell responses to tumor-associated antigens (TAA) including neoantigens, oncogenes and viral
proteins depend on binding and proper presentation of TAA-derived peptides by human leukocyte antigen (HLA)
proteins class I (HLA-A, B, Cw) and II (DR, DQ, DP). Particular HLA antigens and their combinations (haplotypes)
cause differences in binding and presentation of TAA peptides to T cells. We recently demonstrated a link
between HLA alleles and haplotypes (HLA-traits) and the development of head and neck squamous cell carcinoma
(HNSCC) and progression-free survival (PFS) of HPV-negative HNSCC patients.
Methods:
We developed a HLA-score abstracting from complexity of HLA-typing results to facilitate the use of HLAassociated hazard ratios (HR) for prognostic stratification. The HR for PFS of 8 HLA-traits shown to be
independent predictors (Pi) of PFS in a test cohort (TC) of 90 patients were used to build the HLA-score based on
the Pi-associated HR. Crude ln-transformed HR of HLA-B*13 (2), B*35 (1), B*51 (2), DQB1*06 (1), homozygous
Cw (1), homozygous DRB4 (2), and haplotypes A*01/B*08 (-6) and B*08/C*07 (4), were summed up to define
the individual patient"s HLA-score.
Results:
Receiver operating characteristic (ROC; P=0.0000034) and PFS demonstrate the HLA-score"s prognostic
significance (AUC=0.750, CI 95% 0.665-0.836; 70/90 patients in TC with HLA-Score >0 had reduced PFS, P=0.001).
The prognostic significance of HLA-score >0 was confirmed by reduced PFS of 25/32 patients (P=0.040) in an
independent validation cohort (iVC) of 32 HPV-negative DeLOS-II patients. Our recent research in HPV-related
oropharyngeal HNSCC (OPSCC) again confirmed these Pi but additionally frequencies of HLA-A, B and DRB1 alleles
are significant altered and affect their PFS.
Conclusion:
Considering HLA for prognostic stratification could reduce outcome variance in clinical trials. The HLA-score may
facilitate the use of genetic information from HLA-typing.
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O 12 Methylation in HPV16 E2 binding sites 3/4 is independent of global host genome methylation and
related to survival in a cohort of OPSCC patients
M. S. Kalteis, M. Reuschenbach (Heidelberg/DE), S. Vinokurova (Moscow/RU), U. Keilholz, A. Zakarneh
I. Tinhofer-Keilholz (Berlin/DE), M. von Knebel Doeberitz, E. S. Prigge (Heidelberg/DE)
Question:
The HPV16 upstream regulatory region (URR) undergoes shifts in methylation during HPV-induced
carcinogenesis. Four binding sites for E2 (E2BS), a key regulatory protein of HPV E6/E7 oncogene expression, are
located there. Methylation of these sites prevents E2 function and in turn promotes overexpression of the E6
and E7 oncogenes, the key step in HPV-induced tumorigenesis.
We have shown previously that shifts in E2BS methylation occur during metastasis formation in oropharyngeal
squamous cell carcinomas (OPSCC). We hypothesize these changes in the HPV genome"s epigenetic signature
are not linked to global host genome methylation status and could be indicative of a distinctive functional role.
Methods:
FFPE tissue from 67 both HPV16 DNA+ and p16INK4a+ tumors (42 OPSCC primaries, 25 matched lymph-node
metastases) was obtained from a German cohort along with clinical data. Bisulfite-converted DNA was analyzed
for methylation in 4 CpGs in E2BS3 and 4 as well as 3 CpGs in the LINE1 retrotransposon by pyrosequencing. Cutoffs for low/high methylation were established using cluster analysis. Kaplan-Meier-curves and log-rank-tests
were utilized to examine overall and progression-free survival (OS, PFS).
Results:
Lower methylation levels were observed in E2BS CpGs in lymph node metastases compared to their matched
primary tumor, reaching significance for the CpG at position 43 in E2BS3 (p=.02). We saw no significant difference
in LINE1 methylation. High E2BS methylation (> 52%) was associated with reduced OS and PFS.
Conclusions:
Shifts in E2BS methylation in OPSCC occur in specific patterns that are not associated with global host genome
methylation as assessed in LINE1 in HPV-driven primary tumors and metastases. These changes in epigenetic
markup were associated with clinical outcome. Our findings suggest that distinct HPV16 URR methylation
patterns play a functional role during OPSCC progression and influence patient survival.
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O 13 Tipifarnib as a potent therapeutic agent in HRAS-mutated head and neck cancers
S. Hackenberg, C. Sayehli, U. Müller-Richter, C. Wilhelm, R. Hagen, A. Scherzad (Würzburg/DE)
HRAS mutations are found in head and neck cancer (HNC) as putative oncogenic drivers. Incidence of HRAS
mutations was 4% in TCGA cohorts, and 6.1% in HNC cell lines – with almost exclusively canonical HRAS
mutations. Tipifarnib is a well-known farnesyl transferase inhibitor and was mainly developed as an anti-cancer
agent in leukemia therapy. Recently, it proved to be a highly selective inhibitor of HRAS-driven de-differentiated
thyroid cancers. We report on two cases of HNC patients, one squamous cell carcinoma of the oral cavity and
one epithelial-myoepithelial carcinoma of the parotid gland. Both patients are in a palliative situation due to
progressive metastatic disease. Several palliative combinatory treatments such as carboplatin, paclitaxel or
cetuximab could not prevent significant progression of the metastasis, respectively. The patients underwent a
HNC biomarker/panel-sequencing program, which was designed by our institution including the expression of
PD-L1, CDK4, MDM2, HER2/neu, and DNA mismatch repair proteins, e.g.. Furthermore, a Cancer Hotspot Panel
addressing mutations of genes like BRAF, HRAS or SMARCB1 was performed. We could detect canonical HRASmutations and having no other treatment options both patients were referred to a named-patient program
including tipifarnib therapy. Up to now, both patients show partial response to the therapy with significant
reduction of tumor volume, clinical symptom reduction and tolerable side effects. Regarding the literature,
HRAS-mutations are frequently found in HNC, especially in salivary gland cancer. Thus, tipifarnib might be a
promising agent for this subgroup of patients, which can be identified by molecular analysis. A phase IIb study
on tipifarnib treatment in recurrent and metastatic HRAS-mutated HNC is currently initialized at our Early Clinical
Trial Unit at the Department of Translational Oncology.
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The tumor microenvironment
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O 14 A pooled analysis of two prospective clinical trials of Anti-PD-1 therapy in patients with advanced head
and neck squamous cell cancer (HNSCC)
J. Thierauf, P. Plinkert (Heidelberg/DE), J. Lennerz (Boston, MA/US), J. Hess (Heidelberg/DE)
Introduction:
Treatment of advanced HNSCC and disease progression on/after platinum-based therapy includes two USapproved immunotherapies (Pembrolizumab, Keytruda®; Nivolumab, Opdivo®); the European Committee for
Medicinal Products for Human Use approved Nivolumab.
Objectives:
While efficacy data for ongoing trials evaluating anti-PD-1 therapy as adjuvant treatment for non-advanced
HNSCC will be available soon, pooled analysis of existing data may provide important insights into advanced
HNSCC.
Methods:
The KETRUDA-012 trial (pembrolizumab) enrolled 174 patients and demonstrated an objective response rate
(ORR) of 16% (standard deviation SD:37.0; 95%CI:11-22) and a complete response rate (CRR) of 5%.
CheckMate141 (nivolumab) enrolled 361 patients with an ORR of 13.3% (SD:43.6; 95%CI:9.3-18.3). For cost
estimates, we used $18k/patient and modeled incremental cost savings based on shifting test performance of a
theoretical predictive (non-response) biomarker (5% false-negative limit).
Results:
Analysis of n=535 patients showed a pooled mean ORR 14.2% (SD:41.6). These n~76 responders are mirrored by
n=459 patients without objective responses (=$8.3M). The costs for non-responders highlight the need for
biomarker strategies. Modeling cost-savings indicates that for every 10% shift in biomarker accuracy, cost
decreases by ~$1.1M. Biomarker-stratified cost savings incentivize panel diagnostics, emphasize the need for
streamlined diagnostic workflows (diagnostic biopsy, biomarker assessment, treatment planning, follow-up), and
underscore the need to plan 2nd-line studies and therapeutic monitoring (liquid biopsies, serum biomarkers).
Conclusion:
Based on the pooled analysis, the efficacy of anti-PD-1 therapy in advanced HNSCC can be estimated at 14.2%.
Immune-oncology deliverables will vary between institutions; however, the demand for reliable companion
diagnostics underscores the need for seamless clinical-diagnostic and laboratory workflows to improve patient
care.
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O 15 Analysis of suppressive B cell populations and their role in cancer induced immune response in a head
and neck squamous cell carcinoma (HNSCC) mouse model
M. Brand, S. S. Jeske, S. Laban, M. N. Theodoraki, T. K. Hoffmann, P. Schuler, C. Brunner, C. Brunner (Ulm/DE)
Introduction:
The immunogenic tumor microenvironment is a main focus of cancer research. Many different
immunosuppressive mechanisms have been identified. Over the last years it became evident that, besides T cells,
tumor infiltrating regulatory B cells (Breg) influence tumor growth and affect therapeutic success.
Objectives:
To investigate the role of Breg and their immunosuppressive effects caused by intratumoral production of
Adenosine (ADO) we aimed to establish an immunocompetent mouse model for HNSCC. By blocking the ADO
pathway, we intended to demonstrate the effects on tumor growth and changes in the immune cell composition
within the tumor as well as lymphoid organs.
Materials & Methods:
The inhibition of the ADO pathway by blocking the adenosine A2A receptor (ADORA2A) was analysed in an
immunocompetent murine HNSCC model. The populations of tumor infiltrating lymphocytes were analysed by
flow cytometry and immunohistochemistry.
Results:
A high proportion of blood and tumor B cells express CD39 and CD73, which mediate ADO production. In mice,
inhibition of ADORA2A, mainly expressed on lymphocytes, significantly reduced tumor mass, increased tumor B
cell infiltration and changes the immunogenic tumor microenvironment. Additionally to immune-suppressive
Breg we observed B cells organized in germinal center-like-structures within tumor tissue, suggesting B cell
mediated activity against tumor growth.
Conclusion:
For the first time, we unveiled the presence of a CD39+CD73+ Breg population within the tumormicroenvironment in HNSCC-bearing mice and therefore a situation that is comparable to human HNSCC (data
of AG Schuler, Ulm). Furthermore, we revealed a drastic change in the immunogenic microenvironment of the
tumor by blocking the ADO pathway on lymphocytes in HNSCC bearing mice. Therefore, a more precise
investigation of the ADO pathway could help to develop new therapeutic strategies for HNSCC treatment.
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O 16 The hepatocyte growth factor (HGF) induces metabolic reprogramming and PD-L1 expression in head
and neck cancer cell lines
V. Boschert, N. Klenk, R. Brands, C. Linz, A. Kübler, U. Müller-Richter, S. Hartmann (Würzburg/DE)
Question:
Does the HGF/Met signaling pathway influence changes in tumor microenvironment in head and neck cancer cell
lines?
Methods:
We used an established set of head and neck cancer cell lines and determined the level of Met expression by
flow cytometry. In the presence of HGF or Met tyrosine kinase inhibitors (Foretinib and PHA-665752) or siMet
we determined the expression of glycolysis related proteins and measured glycolytic rate dynamically by a
Seahorse flux analyzer. Furthermore, changes in extracellular pH level were detected after HGF stimulation or
Met inhibition. Finally, PD-L1 expression was determined in the presence of HGF or Met inhibitors (Foretinib,
PHA-665752)
Results:
Our data shows different Met expression in the used cell lines. HGF stimulation results in enhanced expression
of hexokinase 2, a crucial enzyme of glycolysis. Furthermore, the glycolysis rate is induced and the extracellular
compartment is acidified after HGF stimulation. Finally, PD-L1 expression is increased by HGF stimulation.
Inhibition of HGF/Met signaling, either pharmacologically with Foretinib/PHA-665752 or genetically with siMet,
reverses above mentioned effects. The level of Met expression seems to be crucial for the strength HGF-related
effects on metabolic reprogramming and PD-L1 expression.
Conclusion:
HGF/Met signaling plays a role in metabolic reprogramming and PD-L1 expression in HNSCC. HGF-related effects
result in an immunosuppressive tumor microenvironment and may support the immune escape of head and neck
cancers. Dual inhibition of HGF/Met signaling and PD1/PD-L1 interaction might be beneficial in the treatment of
HNSCC.
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O 17 Plasma-derived exosomes in head and neck cancer patients as potential biomarkers of response to
immune therapy
M. N. Theodoraki (Ulm/DE), S. Yerneni (Pittsburgh, PA/US), T. K. Hoffmann (Ulm/DE), R. L. Ferris
T. L. Whiteside (Pittsburgh, PA/US)
Question:
Circulating exosomes play a key role in immune suppression and disease progression. To evaluate their role as
biomarkers of response to immunotherapy, we monitored changes in the cargo of exosomes from plasma of
patients with head and neck squamous cell carcinoma (HNSCC) treated with Cetuximab, Ipilimumab and IMRT.
Methods:
Patients (n=18) with advanced HNSCC enrolled in the phase I clinical trial (NCT01935921) donated plasma at
baseline and during immunotherapy (weeks 5, 14). Exosomes were isolated and were separated into T cellderived and non-T cell-derived exosomes by immunoaffinity capture. On-bead flow cytometry was used for
detection of CTLA-4, PD-L1 on exosomes. Immunocapture of tumor-derived exosomes (TEX) was performed by
a microarray containing 4 antibodies specific for antigens overexpressed on HNSCC. Results were correlated to
patients" outcome.
Results:
All patients had high TEX levels at baseline with a decrease at week 5. However, in patients who recurred (n=4),
TEX levels increased at week 14; in contrast, TEX levels in 14 patients responding to therapy remained low. PDL1 levels in CD3(-) exosomes (enriched in TEX) were elevated at week 5 in patients with recurrence but
significantly decreased in responders. Responders had significantly higher levels of CTLA-4 in exosomes at
baseline than non-responders. However, a drastic decrease of CTLA-4 occurred during therapy only in
responders, implying that patients with high CTLA-4+ T cells may be especially responsive to immunotherapy
with CTLA-4 antagonists.
Conclusions:
Exosomes in plasma of cancer patients treated with immune therapies may serve as biomarkers of early response
to treatment.
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O 18 Can exosomes from head and neck cancer patients at distinct disease stages serve as liquid
biomarkers?
S. Ludwig (Essen/DE), T. Floros (Athens/GR), M. N. Theodoraki, C. S. Hong, E. Jackson (Pittsburgh, PA/US)
S. Lang (Essen/DE), T. L. Whiteside (Pittsburgh, PA/US)
Question:
Advanced and recurrent disease limit the prognosis of head and neck cancer (HNC) patients. Non-invasive
diagnostic tools for early diagnosis and monitoring of recurrent HNC progression are lacking in our field.
Exosomes as lipid transport vesicles (30-120nm) for intercellular communication in the blood could represent a
valuable biomarker. This study examined if exosomes isolated from HNC patients reflect the disease activity in
protein expression and level of immunosuppression.
Methods:
We examined exosomes from 38 patients with active disease (AD) prior to therapy, recurrent disease (REC) or
no evident disease after therapy (NED) as well as healthy donors (ND). Exosomes were isolated from purified
plasma on size exclusion chromatography columns (mini-SEC) and characterized in shape by Transmission
electron microscopy (TEM), size distribution and concentration (qNano), protein quantity (BCA) and profiles in
Western blots (WB). The impact of exosomes on immune cells was observed in co-culture assays with normal
human lymphocytes and NK cells.
Results:
The protein quantity and concentration of exosomes were correlated with disease and tumor stage of HNC
patients (AD>NED>ND, III/IV>I/V). Protein expression patterns in Western blots showed an overexpression of
immunoinhibitory proteins particularly for AD patients and rather immunostimulatory markers in NED patients
and ND. Inhibition of lymphocytes (CD4+ or CD8+ T cells) and adenosine production by exosomes reflected the
disease stage of HNC patients.
Conclusions:
Exosomes could be a valuable diagnostic tool for therapy monitoring of HNC patients. Further studies are needed
to support the prognostic value of exosomes.
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O 19 Monitoring of patients with HPV-positive oropharyngeal squamous cell carcinoma (OPSCC) using
cell-free HPV-DNA in liquid biopsies
V. F. Taferner, H. Reder (Giessen/DE), N. Würdemann (Cologne/DE), S. Wagner (Giessen/DE)
J. P. Klussmann (Cologne/DE), C. Wittekindt (Giessen/DE)
Introduction:
The infection with the human papilloma virus (HPV), especially HPV type 16, plays a major role in the etiology of
oropharyngeal squamous cell carcinoma (OPSCC). This is reflected in its increasing incidence. In patients with
HPV-associated OPSCC, HPV-DNA is detectable in the form of cell-free DNA. Moreover, a correlation between
the concentration of HPV-DNA and tumor load/- stadium is expected.
Objectives:
To investigate the significance of cell-free HPV-DNA as a biomarker during therapy and in follow-up care for early
detection of recurrence and/or treatment failure in patients with HPV+ OPSCC.
Patients & methods: We examined patients with HPV+ (n=33) and HPV-neg. (n=20) OPSCC and collected blood
samples before therapy and during follow-up. A real-time PCR-assay was applied to quantify the concentration
of cell-free oncogenes E6 and E7 in patient´s plasma. The house-keeper gene beta-globin was used as an internal
control.
Results:
All HPV-neg. OPSCC patients had shown signal values below detection threshold. Ten patients in total presented
a single measurement above our detection threshold during follow-up. 25 patients out of the 33 with HPV+
OPSCC showed a decrease in HPV-DNA levels after therapy (E6: p=0.001; E7: p=0.008). Four patients with HPV+
OPSCC showed measurements we were unable to correlate with their clinical course of disease. The remaining
five patients developed multiple metastases and had shown increasing HPV-DNA concentration over time and
an overall higher level of cell-free DNA compared to non-metastatic patients. Importantly, we were able to detect
an increase of HPV-DNA prior to the clinical detection of therapy failure in 2/5 cases.
Conclusion:
We show that the concentration of cell-free HPV-DNA correlates with the clinical course of the disease and that
an early detection of therapy failure and tumor recurrence is possible. Cell-free HPV-DNA analysis might serve as
a tool in monitoring HPV+ OPSCC patients in the future.
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I 18

Customized viral immunotherapy for HPV-associated cancer

M. J. Atherton, K. B. Stephenson, C. J. Breitbach, M. Burgess, Steven H. Bernstein, B. D. Lichty,
K. Twumasi-Boateng
Turnstone Biologics, 787 Bank Street, 2nd floor, Ottawa, Ontario, Canada, K1S 3V5
Human papillomavirus-positive (HPV+) malignancies are an attractive target for cancer immunotherapy
because the viral E6 and E7 proteins are highly immunogenic and are required for transformation.
Nevertheless, therapeutic vaccination has limited efficacy in the setting of advanced disease. This is likely
because the magnitude of T cell responses elicited by conventional vaccination methods is too low. At
Turnstone Biologics, we have designed a unique, first-in-class oncolytic vaccine platform that combines
the potent tumor-killing effects of an oncolytic virus with tumor-targeted T-cell vaccines. This oncolytic
vaccine drives unprecedented, durable T-cell immune responses in pre-clinical models. We applied this
platform to the HPV E6 and E7 proteins by incorporating an attenuated transgene from HPV serotypes 16
and 18 into MG1-Maraba virotherapy (MG1-E6E7). Mutations introduced into the transgene abrogate the
transforming activity of E6 and E7, while preserving multiple CD8+ T-cell responses. Boosting Ad-E6E7
primed immune responses with MG1-E6E7 resulted in greater than 5 × 107 E7-specific CD8+ T cells per
mouse, was able to eradicate large HPV+ murine TC1 tumours in a CD8+ dependent manner, and
resulted in durable immunologic memory. MG1-Maraba can also exploit the specific reduction in anti-viral
defenses mediated by E6 and E7 proteins in human HPV+cancers, as demonstrated by marked infection
of HPV+ patient tumor biopsies. Given this promising data, we have launched a Phase 1/1b clinical trial
employing Ad/MG1-E6E7 in patients with HPV+ cancers.
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Therapy-induced senescence and senolytic therapy

Yossi Ovadya (Rehovot/IL)
Department of Molecular Cell Biology, The Weizmann Institute of Science, Rehovot 76100,
Israel
In attempt to restrict tumor growth, common therapy regimes are often leading to multiple cellular outcomes.
One of those outcomes, cellular senescence, is a stress response, which involves a stable cell-cycle arrest,
resistance to apoptotic ques, and development of profound proinflammatory phenotype. Therapy-induced
senescence might mediate some of the most unwanted outcomes of cancer therapy, most prominently,
increasing the chances for aggressive cancer reoccurrence. Eliminating senescent cells is effective in mitigating
those undesirable outcomes, opening a new avenue for anticancer therapy. In this talk, I will describe the
developing field of anti-senescence strategies, and will provide data demonstrating their potential in the context
of cancer as well as other pathologies.
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O 20 Clinical utility of a protein-based oncopanel in patients with end-stage head and neck cancer
T. K. Hoffmann, J. Döscher, S. Weissinger, S. Schönsteiner, S. Laban (Ulm/DE), J. Lennerz (Boston, MA/US)
P. J. Schuler (Ulm/DE)
Treatment regimens for patients with recurrent or metastatic head and neck cancer (HNC) are limited.
Genotyping enables identification of therapeutically actionable molecular targets; however, comprehensive
gene panels require bioinformatics expertise and availability is currently restricted to specialized centers. Here
we assessed the clinical utility of a protein-based oncopanel for identification of potential targetable markers.
In a prospective clinical initiative, we selected patients based on palliative tumor stage and limited availability of
therapeutic alternatives. Tumor samples were evaluated using a 12-marker immunohistochemistry panel. The
results served as an additional data-point for treatment decisions including molecularly targeted therapy.
Primary endpoint was the number of patients who received molecularly matched drugs. Secondary endpoints
were response characteristics, dropout rate, technical ability and evaluation of possible additional diagnostic
value.
We identified 59 patients as clinically eligible. Many patients refused to receive any further therapy and the preanalytical dropout rate was 23.7% (14/59). In all remaining 45 patients we identified at least one expressed
marker in each case. We noted a high prevalence of EGFR (80%, 39/45) and MET (57.4%, 28/45), and we found
on average 2.4 (range: 1-5) markers positive per patient. Tumor board deemed 45 patients as generally eligible
for targeted therapy. We were able to treat and monitor three patients with crizotinib, imatinib, and
trastuzumab, respectively. Treatment duration, and response characteristics varied (1 regional complete
response, 2 progressive disease).
Oncopanel analysis in palliative recurrent or metastatic HNC is operationally and technically feasible. When broad
genotyping is not available, our study provides a straightforward approach to establish molecularly informed
decision-making and treatment selection in settings where alternative systemic regimens are limited.
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O 21 B effector cells in head and neck cancer and their molecular mechanisms of suppression
P. J. Schuler, S. S. Jeske, S. Laban, J. Doescher, C. Brunner, T. K. Hoffmann (Ulm/DE)
Background:
Multiple mechanisms of immunosuppression have been identified in the tumor microenvironment including
regulatory B cells (Breg). Recently, we have shown that Breg suppress T cell function by production of adenosine
(ADO). However, the autocrine effect of ADO on B cells and the role of Breg in head and neck cancer remains
unknown.
Methods:
Breg were detected in the blood of head and neck cancer patients (n=42) and healthy donors (n=60). Tumor
infiltrating lymphocytes (TIL; n=42) were examined by FACS and immunohistochemistry. The effect of ADO on
phenotype, intracellular signaling pathways, Ca2+-influx and ADO production was analyzed in Breg and effector
B cells (Beff) by FACS and mass spectrometry.
Results:
In the tumor tissue, Breg and T cells were found to be organized in lymphoid structures suggesting a close
interaction between the cell populations. Expression of ADO-producing enzymes was decreased on TIL as
compared to peripheral B cells. ADO inhibited the intracellular Bruton"s tyrosine kinase (BTK) and Ca2+-influx
only in Beff. Inhibition of BTK by Ibrutinib mimicked the effect of ADO, and Ibrutinib reduced the production of
ADO by down-regulation of CD39 in Breg.
Conclusion:
For the first time, we demonstrate the presence of a novel Breg population within the tumor-microenvironment
in humans. ADO-producing Breg emerge as a key regulator of Beff function. Thus, modulation of the ADO
pathway in B cells may serve as a therapeutic approach for cancer patients.
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O 22 TRANSCAN DietINT – Improved outcome of curatively treated advanced HNSCC patients in a
randomized clinical trial of dietary intervention
S. Fest, M. Kolb, S. Wiegand, M. Pirlich), U. Böhm, A. Dietz, J. Siemert, G. Wichmann (Leipzig/DE)
Introduction:
A reduced incidence of head and neck squamous cell carcinoma (HNSCC) was observed in southern European
countries related to Mediterranean nutrition and deemed to be protective. TRANSCAN DietINT is a randomised
phase II trial for tertiary prevention of HNSCC using dietary intervention to investigate if an optimized life style
with among others improved nutrition and increased physical activity following curative treatment of advanced
HNSCC (UICC III-IVB) prevents relapse.
Methods and patients:
26 DietINT patients (A) and 20 patients not meeting all inclusion criteria (e.g. comorbidities; B) but undergoing
per-protocol care were compared to 215 LIFE patients (C) with advanced HNSCC (UICC III-IV), independently of
randomization, regarding 36 month PFS in Kaplan Meier analysis.
Results:
In C 93% of screened patients participated compared to 30.5%, 17.2% of these in A. The majority of patients
declined participation, had second tumours of other histology or were already enrolled in other clinical trials
defining any participation in other trials as exclusion criteria. Both A and B adapted well to dietary intervention
and life style optimization recommendations, respectively, as verified by measurement of blood glucose, insulinlike growth factor-I, hsCRP (regarding nutrition), and carbohydrat-deficient transferrin (for alcohol consumption).
So far 3/26 (11.5%) and 5/20 (25%) relapsed compared to 97/215 (45.1%) LIFE patients (p=0.001). Patients in A
vs. B had no different PFS (p>0.2), whereas both groups had a superior PFS compared to C (p>0.05).
Conclusion:
Changes in life style and improvement of nutrition status in HNSCC patients with advanced disease is feasible,
yet first results seem to be biased by patient selection.
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A preliminary study on vasculogenic mimicry in oral squamous cell carcinoma

M. Yan, C. Li (Hamburg/DE), D. Li (Xingtai/CN), L. Fu (Shijiazhuang/CN)
Objectives:
To explore whether vasculogenic mimicry (VM) existed in oral squamous cell carcinoma or not and to explain the
clinical significance of VM.
Methods:
Forty-two OSCC resection specimens with complete clinical and prognostic data were collected. All were
detected by CD31 (endothelial markers), using periodic acid schiff (PAS) dual staining to see if VM exists in this
oral cancer.
Results:
VM did existe in oral squamous cell carcinoma cases and could be seen in 15 of the 42 (35.71%) cases. The typical
forms of VM and vessel-like structure which was formed by tumor cell were obtained by the microscope. The
PAS-positive looping pattern which were without endothelial cells was also observed. The existence of VM in
OSCC had no differences in its Pathological classification grade, capacity of neck lymph node metastasis (P＞
0.05). Neck lymph node metastasis was easier suffered in VM positive group than in VM negative group in OSCC.
There was no relationship between the MVD and VM in OSCC (P=0.333＞0.05).
Conclusion:
1. VM existed in OSCC; 2. VM may promote the neck lymph node metastasis in OSCC.
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Study on correlation among coagulation function level, later recurrence and transfer occurred in oral
squamous cell carcinoma

M. Yan, C. Li (Hamburg/DE), D. Li (Xingtai/CN), L. Fu (Shijiazhuang/CN)
Objective:
To explore the correlation among coagulation function level, later recurrence and transfer occurred in oral
squamous cell carcinoma.
Methods:
133 cases of oral squamous cell carcinoma were collected from May 2013 to May 2015 marked as the oral
squamous cell carcinoma group, 61 healthy examinees in the hospital collected in the same period were marked
as the control group. Prothrombin time (PT), partial thrombin time (APTT), D-dimer (D-D), fibrinogen (Fib), von
willebrand factor (vWF) and platelet count (PLT) in the two groups were detected.
Results:
PT and APTT of the oral squamous cell carcinoma group were significantly shorter than the control group. Fib, DD, vWF and PLT were significantly higher than the control group (P<0.05). PT and APTT of the initial treatment
group were significantly longer than the transfer group and the recurrence group. Fib, D-D, vWF and PLT were
significantly lower than the transfer group and the recurrence group (P<0.05). There was no significant difference
between the transfer group and the recurrence group (P>0.05).
Conclusion:
Coagulation disorders occurred in oral squamous cell carcinoma and were involved in tumor recurrence and
transfer.
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A preliminary study of the effect of acid-microenvironment on tongue squamous cell carcinomaTca8113 cell

M. Yan, C. Li, D. Li (Xingtai/CN), L. Fu (Shijiazhuang/CN)
Objective:
It has been reported that the acid microenvironment plays an important role in tumor growth and intrusion.
However, the effect of acid-microenvironment on Tca8113 cell, a tongue squamous cell carcinoma line, was still
uncovered. So the objective of the study was to evaluate the biological behavior of Tca8113 cells under acid
environment by changing the pH value of cell culture medium.
Methods:
Tca-8113 cells were cultured under different acid microenvironment (pH 6.6, pH 6.8, pH 7.0) and normal
microenvironment (pH 7.2) for 64h. Then the contents of IL-8, MCP-1, and HIF-1 in each supernatant were
measured by ELISA assay. The number of Tca-8113 cells was determined by celltiter 96® aqueous one solution
cell proliferation assay (MTS) subsequently.
Results:
With the decrease of pH value in cell culture fluid, the number of Tca-8113 cells was increased and the content
of IL-8, MCP-1 and HIF-1 in supernatant increased. Adjusting the pH value of the culture medium, the OD value
was higher than that of the normal pH compared with the pH value 7.0, 6.8 and 6.6 respectively, the difference
was statistically significant (p < 0.05). The above results showed that the number of Tca-8113 cells in acidic
microenvironment was significantly increased.
Conclusion:
Tca-8113 cells can adapt to the acidic microenvironment through HIF-1, and unregulated multiple chemotactic
factors, such as IL-8 and MCP-1 which may prompt the metastasis and attract mononuclear macrophages
infiltration into tumor tissue.
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Inhibition of long non-coding RNA prostate cancer-associated ncRNA transcript 1 suppresses
proliferation and metastasis of tongue squamous cell carcinoma cells via the activation of p21

M. Yan (Hamburg/DE), L. Fu (Shijiazhuang/CN), C. Li (Hamburg/DE), D. Li (Xingtai/CN)
Long non-coding RNA (lncRNA) prostate cancer-associated ncRNA transcript 1 (PCAT-1) is involved in the
oncogenesis of multiple organs. Tongue squamous cell carcinoma (TSCC) is the mostly diagnosed oral cancer type
worldwide.
Purpose:
The major research purpose of the current study was to explore the role of PCAT-1 in the progression of TSCC as
well as to provide a preliminary explanation on the downstream pathway affected by PCAT-1.
Method:
We firstly investigated the level of PCAT-1 in TSCC specimens. Thereafter, the expression of PCAT-1 in TSCC cell
lines were knocked down and the effect of PCAT-1 inhibition on the proliferation and metastasis potential of
TSCC was assessed. To explain the downstream mediator of PCAT-1 inhibition, we also detected the expression
of p21.
Result:
It was found that the level of PCAT-1 was abnormally high in TSCC specimens. The inhibition of PCAT-1 resulted
in the reduced proliferation in TSCC cells as well as the suppressed migration and invasion potential. Moreover,
the level of p21 was induced after PCAT-1 inhibition.
Conclusion:
The findings outlined in the current study confirmed the promoting role of PCAT-1 in maintaining the growth and
metastasis of TSCC, which was associated with the activation of p21 signaling.
Keywords:
metastasis, prostate cancer-associated ncRNA transcript 1, p21, tongue squamous cell carcinoma
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Three-dimensional marker technique in the surgery of malignant tumors

M. Yan, C. Li (Hamburg/DE), D. Li (Xingtai/CN), M. Yan (Hamburg/DE)
Objective to investigate the feasibility and clinical effect of three-dimensional marker technique in the surgical
treatment of mandibular malignant tumors.
Methods:
28 patientsdiagnosed with mandibular malignant tumors(All for primary cancer)in Hebei eye hospital from
January 2015 to October 2018 were retrospectived as experimental group, in whom three-dimensional tumor
marker was performed before surgery，and 27 patientsunderwent traditional surgery in the same period as
control group．In the digital software of preoperative CT scan data Guide for patients in the experimental group,
the tumor was labeled in three dimensions, the range of osteotomy was designed, and the tumor was accurately
removed according to the preoperative design by navigation technique.To evaluate the actual location and range
of the tumor during operation and the degree of conformity with the preoperative markers, the cutted edge was
detected by frozen section during operation. All the patients were followed up and the prognosis was evaluated
Results:
The average age of 28 patients with mandibular malignant tumor in the experimental group was 46.1 years old
(14-79), The range of intraoperative tumors was consistent with that of preoperative design, and 1 cases had
positive frozen margin during operation.Of the 27 patients in the control group, 4 had positive frozen tangent
margin during operation. The mean follow-up time was 16.8 months(range from 3.0 to 22.0 months)．Local
recurrence occurred in 4 eases of experimental group and in 6 cases of controlled group，and all of them were
with advanced malignant tumors．
Conclusion:
The three-dimensional labeling technique has better feasibility and reliability in the mandibular surgical
treatment of malignant tumors, and use of this technique can significantly improve the clinical outcome．
Keywords:
mandibular malignant tumors; Three-dimensional marker technique; computer assisted; Research design
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Analysis the expression of MIF, Beclin1 and LC3 in human salivary gland adenoid cystic carcinoma
and its prognostic value

C. Li (Hamburg/DE), Z. Gong, Z. Lin, H. Liu (Urumqi/CN)
Background:
Adenoid cystic carcinoma (ACC) is an uncommon salivary gland malignancy with a poor long-term prognosis.
Clinical reports show the high rates of local recurrences and distant metastases. This study aimed to investigate
the expression of MIF, Beclin1 and LC3 in ACC.
Methods:
Tissue specimens were obtained from 48 SACC (salivary gland adenoid cystic carcinoma) and 15 oral squamous
cell carcinoma (OSCC) patients. Immunohistochemical staining was performed to estimate the level of LC3,
Beclin1 and MIF. All patients of ACC were followed up. The Kaplan-Meier method was used to compare the
prognosis of patients after treatment.
Results:
The 3-year, 5 year-, and 10 year-survival rates of the SACC patients were 83.9%, 69.9%, and 46.6%, respectively.
MIF, LC3 and Beclin1 in SACC were all obvious over-expression MIF showed an increased tendency in cases with
advanced TNM stages, and at the same time, there were inversely proportional relationship between MIF and
LC3, Beclin1.
Conclusions:
The long-term survival of SACC patients is poor. MIF might be a risk factor for SACC patients, whereas, LC3 and
Beclin1 might be an effective strategy for treatment of ACC.
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MEHP promotes the malignancy of oral cancer cells via regulation of miR-27b-5p and miR-372-5p

C. Li, M. Yan (Hamburg/DE)
Mono-2-ethyhexyl phthalate (MEHP), an environmental xenoestrogen, is widely used in polyvinylchloride
materials and can be easily accumulated into human body. Emerging evidences showed that MEHP can regulate
the progression of various cancers. Oral cancer cells could be directly exposed to MEHP during food and water
digestion, while the roles of MEHP on the progression of oral cancer were rarely investigated. Our present study
found that MEHP can trigger the proliferation of oral cancer cells via both time and concentration dependent
manners and increase the expression of PCNA. Further, it can decrease the chemotherapy sensitivity such as
Doxorubicin and cisplatin of oral cancer cells. We checked the expression of various miRNAs involved in the
proliferation of cancer cells and regulating expression of PNC. Specifically, MEHP can decrease the expression of
miR-27b-5p and miR-372-5p, which can directly bind with the 3"UTR of PCNA to inhibit its expression. Over
expression of miR-27b-5p and miR-372-5p can abolish MEHP induced cell proliferation and expression of PCNA
in oral cancer cells. Further, over expression of p65 reversed MEHP suppressed miR-27b-5p expression in oral
cancer cells. However, the MEHP suppressed expression of miR-372-5p is p65 independent. Collectively, our
present study suggested that MEHP can promote the malignancy of oral cancer cells via regulation of miR-27b5p and miR-372-5p

55

Postersession

P8

Calcipotriol enhances efficacy of imatinib and nilotinib on cells derived from plexiform neurofibroma

Y. Zhao, Y. Zheng, C. Li, V. Mautner, R. Smeets, R. R. Friedrich, L. Kluwe (Hamburg/DE)
Introduction:
Plexiform neurofibromas (PNFs) are benign tumors arising from the peripheral nerve sheath and are most
associated with neurofibromatosis type 1 (NF1). Schwann cells are the tumor cells and fibroblasts the major nontumor cells in PNF. Vitamin D has been speculated to possess antitumor effect and to enhance drug efficacy on
culture tumor cells. This study aims to examine possible enhancing effect of calcipotriol, an analogue of the active
metabolite of vitamin D, on imatinib and nilotinib for PNF cells in vitro.
Methods:
Paired Schwann cells and fibroblasts were cultured from each of 10 unrelated PNFs. The cultures were treated
with imatinib and nilotinib in the presence of calcipotriol at 0, 10, 100, 1000nM for ten days. At the end of the
treatment, proliferation of the cells were determined using a standard BrdU incorporation assay. Drug
concentrations for 50% inhibition of proliferation (IC50) were calculated and compared.
Results:
Nilotinib was more potent than imatinib and exhibited better selectivity on Schwann cells than on fibroblasts.
Calcipotriol alone also inhibited proliferation of both Schwann cells and fibroblasts compatibly. Calcipotriol at
100nM reduced the IC50 of the two drugs on both types of cells by 40 to 45%.
Conclusion:
Calcipotriol enhances efficacy of imatinib and nilotinib on PNF-derived cells in vitro. However, such enhancing
effect is similar for Schwann cells and for fibroblasts, and therefore seems rather non-specific. Nevertheless,
sustaining vitamin D at 100-200nM which is within physiological range may by beneficial in sense of reducing
dose of tyrosine kinase inhibitors for same efficacy.
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Impact of the AurA Phe31-Ile polymorphism as a predictive marker on the suceptibility of HNSCC
patients to Cetuximab therapy

A. Roth, J. Muth, G. Piontek, M. Buchberger, M. Wirth, A. Pickhard (Munich/DE)
Introduction:
The EGFR antibody (cetuximab) has significantly increased survival of HNSCC patients, but the individual outcome
of patients varies strongly. Overexpression of Aurora Kinases, Serine-Threonin Kinases regulating cell cycle, is
found in most solid tumors and in 90% of HNSCC. The Aurora Kinase A (AurkA) has a polymorphism with
functional significance but a poorly understood mechanism. Objectives: The aim of this study was to evaluate
the efficacy of anti-EGFR treatment as a function of the polymorphism of the AurKA in HNSCC cell lines and in
primary patient material.
Patients & methods:
The survival and proliferation of AurkA homo- (Cal27) and heterozygous (HN) HNSCC cell lines was evaluated
using a colony formation assay and a flow cytometric assay as well as siRNA knockdown of AurkA. Then tumor
and normal tissue of 434 patients with HNSCC was analyzed retrospectively. The AurkA and HPV status of the
samples were correlated with the overall survival of the patients stratified in 3 collectives of different therapeutic
regimes, one of which received cetuximab.
Results:
In vitro, cell lines homozygous for the polymorphism have significantly decreased survival and lower rates of
proliferation under cetuximab treatment. This effect presents itself even more clearly in HPV positive cell lines.
Kaplan-Meier-Analysis of the overall survival in all patients treated with cetuximab show significantly better
outcome for AurkA homozygous patients. This effect as well correlates closely with a positive HPV-status of the
tumor.
Conclusion:
In this study we provide evidence for the predictive value of AurkA polymorphism for the efficacy of Cetuximab
reatment. AurkA homozygous HNSCC cells respond well to cetuximab mono-treatment and resistance can be
overcome by Aurora Kinase knockdown. The patients with Tumors homozygous for AurkA and positive for HPV
respond best to Cetuximab treatment and show prolonged survival.
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TLR3 induced expression of the checkpointmarker PD-L1 in HNSCC

A. Masche (Lübeck/DE)
Introduction:
Concerning the development of new anti-cancer immunotherapy approaches, check-point regulators such as the
PD-1/PD-L1 pathway have recently shown promising clinical impact in cancer patients. Toll-like receptors are
pattern-recognition receptors which are essential for intercellular communications of the innate immunity. In a
former study, we investigated the protein expression for TLR1-10 but only TLR3 was found to be strongly
expressed on all HNSCC cell lines as well as on 70% of all solid HNSCC tumors. Bruton"s tyrosine kinase (BTK) was
reported as a critical molecule that is involved in active TLR signaling. Ibrutinib is an orally bioavailable, specific
and highly potent BTK inhibitor with phenomenal clinical activity.
Objectives:
We asked whether TLR3 acts as a PD-L1 regulator in HNSCC in the presence and absence of Ibrutinib and how
this influences the anti-tumor activity of NK-cells. Methods: Permanent HNSCC cell lines UT-SCC 60A and B were
challenged with 10 µg/mL Poly(I:C) for 24 h with or without he BTK inhibitor Ibrutinib used at a final concentration
of 5 µM. The expression of PD-L1 was investigated using RT-PCR, Western hybridization experiments and
immunohistochemistry. Furthermore the cytolytic activity of NK cells was assessed using the CytoTox-96 NonRadioactive Cytotoxicity Assay.
Results:
We detected that the TLR3 agonist Poly(I:C) triggers significantly increased expression levels of PD-L1 in
permanent HNSCC cell lines. Besides, the BTK inhibitor Ibrutinib leads to a significantly reduced PD-L1 expression.
Furthermore, we show that increased expression levels of PD-L1 correlate with decreased NK-cell activities with
strongly affected cytolysis of the analyzed HNSCC target cells.
Conclusion:
The expression of TLR3 reveals a potential mechanism by which HNSCC could use viral infections or necrotic
tissue within a human solid tumor to trigger immune evasion via a TLR3 dependent upregulation of PD-L1 which
can be blocked by Ibrutinib.
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Role of complement C3 and C5 in head and neck squamous cell carcinoma

U. Werner, R. Pries, B. Wollenberg (Lübeck/DE)
Introduction:
Head and neck squamous cell carcinoma (HNSCC) is one of the most common cancers worldwide and associated
with poor survival and outcome. For different cancer entities, the complement system was already described as
an important part in the maintenance and progression of cancer cells.
Objectives:
In this study, we are interested in the expression patterns of complement key proteins and their role in tumor
cell survival and progression.
Material & methods:
Four different human HPV negative HNSCC cell lines (UT-SCC-16A/16B/60A/60B), primary cancer tissue and
healthy mucosa from patients were examined for complement expression using molecular biological and
biochemical methods. The impact of C3 as possible intracellular regulator was also investigated via siRNAdependent removal. Additionally, the effect of recombinant C3a/C5a on the activation of key signaling proteins
was analyzed.
Results:
The four investigated cell lines show varying expression patterns for C3 and C5 and their corresponding
anaphylatoxin receptors. In cancerous patient tissue these factors tend to be downregulated compared to their
healthy controls. A possible effect of C3a/C5a on phosphorylation status was demonstrated for EGFR and Src
whereas the downregulation of intracellular C3 has an impact on cellular survival.
Conclusions:
The complement system is an important player in regulating processes of maintenance and immune modulation
in cancer. Understanding its role in HNSCC may head to promising and innovative therapy approaches. Since
there are differences within the investigated HNSCC cell lines an individual examination might be necessary. Also,
the discrimination between intra- and extracellular complement seems to be of importance for malignancies.
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Regulation of protumoral NAMPT signaling in tumor-associated neutrophils and its correlation with
tumor stage in HNSCC

B. Höing, E. Pylaeva (Essen/DE), M. D. Harati (Tübingen/DE), I. Spyra, S. Bordbari, B. K. Thakur, A. Bankfalvi
M. Goetz, S. Ludwig, S. Lang, J. Jablonska (Essen/DE)
Tumor-associated neutrophils are regulating many processes associated with tumor progression. It becomes
increasingly clear that the G-CSF/NAMPT/SIRT pathway plays an important role in regulating tumorigenicity of
tumor-associated neutrophils. The objective of our study was to analyze the role of the NAMPT signaling pathway
in such tumor-associated neutrophils and its impact on tumor progression in HNSCC patients. Regulation of GCSF/NAMPT/SIRT signaling pathway was evaluated in blood and tumor-associated neutrophils in a murine tumor
model and patient specimen on gene and protein level using qPCR and western blot, respectively. Expression of
soluble NAMPT was measured using ELISA. Tissue Microarrays (TMA) of HNSCC tumors were stained using
NAMPT and CD66b antibodies. Protein expression was correlated with clinical parameters in a large HNSCC
patient cohort. We showed here that Nicotinamide Phosphoribosyltransferase (NAMPT), a molecule involved in
G-CSFR downstream signaling, is essential for tumorigenic conversion of tumor-associated neutrophils. Inhibition
of NAMPT in TANs leads to their antitumor conversion. Adoptive transfer of such TANs into B16F10 (melanoma)
or MOC-2 (HNSCC) tumor bearing mice attenuated tumor growth. Analysis of patient tumor specimens revealed
an association between tumoral neutrophil infiltration and poor prognosis. Moreover, significant upregulation
of the G-CSF/NAMPT pathway in TANs isolated from HNSCC tumors correlated with tumor stage. Here, we
propose that the upregulation of NAMPT signaling in tumor-associated neutrophils facilitates their tumorigenic
conversion. Analysis of the NAMPT pathway as the molecule critical for protumor activation of neutrophils
provides mechanistic insight into the regulation of neutrophil tumorigenicity in HNSCC and identifies a potential
pathway that may be targeted therapeutically. Upcoming studies will identify the potential of neutrophil-specific
NAMPT inhibition as a novel mode of cancer immunotherapy.
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Improved detection of epigenetic biomarkers in saliva – a prerequisite for diagnostic applications in
head and neck cancer

A. B. Hums, T. Erler, J. Hippe, L. Jansen, M. Dürst, C. Umbreit, J. Priese, O. Guntinas-Lichius, M. Schmitz
Hansel (Jena/DE)
Introduction:
Head and neck cancer (HNC) is the sixth most common cancer worldwide. The tumour entity encompasses all
cancers arising in the oral cavity, pharynx and larynx. HNC accounts for more than 550,000 diagnoses annually.
The overall 5-year survival rate of patients with HNC diagnosis, approximately 50 %, remained unchanged in the
last decades, mainly due to late-stage detection and lack of diagnostic biomarkers.
Question:
Aberrant DNA methylation patterns have been described for many different cancers including HNC. Detection of
specific epigenetic biomarkers provide evidence for the presence of cancer cells, and such markers have already
been established for use in non-invasive diagnostics for other cancer types, including e.g. cervical cancer. Our
aim is to transfer DNA methylation markers validated for HNC to a diagnostic test that allows tracking cancerspecific methylation patterns using saliva-derived DNA.
Methods:
Via methylation specific QPCR DNA methylation markers Z6 and Z8 were validated using bisulfite-converted DNA
from a cohort of 63 HNCs and 56 normal tissues and cell scrapes. Additional four biomarkers were validated using
cell scrapes from 142 cancer patients and 170 control subjects. To enable the use of saliva as source of diagnostic
DNA, several sample collection and DNA extraction methods were employed.
Results:
Based on tissue samples, maximum sensitivity of 0.79 and a specificity of 0.96 were achieved using the three
markers Z6, Z8 and Z1 in combination. For clinical application, improvements in sampling from oral cavity and
DNA extraction methods had been made. Utilizing the DNA Genotek sampling device for saliva, we achieved a
much higher DNA yield after bisulfite treatment (4.7 µg, n=4) compared to cell-scrape samples (0.93 µg, n=448).
Conclusion:
Detection of cancer markers in saliva will be useful for early stage diagnosis and post-surgery follow-up and
therefore may increase the chances for successful treatment of tumour patients.
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Oxidative stress signatures are related with a mesenchymal-like phenotype and an unfavorable
prognosis in a subgroup of oropharyngeal squamous cell carcinoma

C. Huebbers, O. Siefer, J. Seehawer, U. Drebber, M. Odenthal, B. Akgül, M. Hufbauer (Cologne/DE)
D. Beutner (Göttingen/DE), E. J. M. Speel (Maastricht/NL), J. P. Klussmann (Cologne/DE)
Introduction:
OPSCC patients frequently develop unfavorable metastases and inoperable local and regional recurrences. HPVpositive OPSCC await a favorable prognosis in general, however, patients present with higher tendency for
metastasis. Recent publications including our own work showed that a subgroup of HPV-positive OPSCC present
with oxidative stress signatures and mesenchymal like phenotype.
Materials and Methods:
We collected 51 OPSCC samples including 28 HPV-positive cases with both FFPE and fresh frozen tissue available.
Expression of key components of the EMT, retinoic acid and oxidative stress pathways including NRF2, AKR1C1/3,
ALDH1A2, Frizzled 10, b-Catenin, E-Cadherin, Vimentin, miR-9 and miR-16-2 were determined by RT-qPCR, in
situhybridization and/or immunohistochemistry. The impact of viral oncogenes on EMT-relevant components
was addressed in primary human keratinocytes overexpressing HPV16-E6 and/or -E7.
Results:
Expression analysis revealed that subgroups of OPSCC mostly related to HPV-infection present with increased
oxidative stress response (NRF2, AKR1C1/3) going along with activating EMT pathway signatures (Frizzled 10, bCatenin, E-Cadherin, Vimentin, miR-9 and miR-16-2), frequent metastasis, and inversely correlated to retinoic
acid synthesis (ALDH1A2). Moreover, in vitro experiments showed that HPV16-E6 is capable to induce miR-9,
miR-16-2 and b-Catenin expression.
Conclusion:
OPSCC presenting with upregulation of oxidative stress response signatures have a higher tendency to undergo
EMT. Frizzled 10 expression known to be regulated by retinoic acid was highly correlated to ALDH1A2 expression
and inversely correlated to EMT and oxidative stress. Our data implicate that subgroups of tumors might benefit
from adjuvant treatment with retinoids.

62

Postersession

P 15

Targeting the E6 and E7 cottontail rabbit papillomavirus (CRPV) oncoproteins using low toxicity
lipopolyplex enclosed siRNA as a paradigm for the treatment of human HPV-associated HNSCC

G. Ambreen, U. Ali, S. R. Pinnapireddy, E. Mohr, B. A. Stuck, U. Bakowsky, M. Bette, R. Mandic (Marburg/DE)
Introduction:
The cottontail rabbit papillomavirus (CRPV) associated VX2 carcinoma of the New Zealand White (NZW) rabbit
serves as a model system for human head and neck squamous cell carcinomas (HNSCC). Similarly as observed for
HPV associated HNSCC tumors, the CRPV related oncogenes E6 and E7 are implicated in transformation, tumor
growth and progression wherefore they are considered as major therapeutic targets.
Objectives:
The aim of the present study was to evaluate the efficacy of siRNA loaded lipopolyplexes targeting the E6 and E7
oncoproteins as a potential therapeutic tool for the treatment of papilloma virus associated HNSCC.
Materials & methods:
VX2 carcinoma cells were derived from solid VX2 tumors of NZW rabbits. Liposome encapsulated polymer/siRNA
complexes (lipopolyplexes; liposome composition: 1,2-Dioleoyl-sn-glycero-3-phosphoethanolamine (DOPE) :
Dipalmitoylphosphatidylcholine (DPPC) : cholesterol = 5:1:1; polymer complex composition: 22 kDa linear
polyethylenimine complexed with specific siRNA) (Pinnapireddy et al., Colloids Surf B Biointerfaces, 2017; Ewe
et al., Nanomedicine, 2017) with improved transfection efficiency and low cytotoxicity were used for CRPV E6
and E7 specific RNAi knockdown in VX2 carcinoma cells.
Results:
Significant RNAi knockdown of CRPV E6 (p=0.037) and E7 (p=0.0057) was achieved after transfecting VX2 cells
with E6 and E7 specific siRNA lipopolyplexes. Deploying the MTT viability assay confirmed low cellular toxicity of
lipopolyplexes.
Conclusion:
The usefulness of CRPV E6 and E7 specific siRNA lipopolyplexes with low toxicity was demonstrated in vitro for
efficient RNAi knockdown of E6 and E7 in VX2 tumor derived cells. Lipopolyplexes targeting viral oncoproteins,
without major toxic effects on non-tumor cells, potentially could serve as a cost effective therapeutic tool for the
in vivo treatment of papillomavirus associated tumors such as HPV+ HNSCC.

63

Postersession

P 16

High mRNA expression of NOTCH signaling pathway is associated with better survival in HNSCC

D. Jira, A. Pickhard, G. Piontek, M. Wirth (Munich/DE)
Introduction:
At present, stratification of prognosis and treatment in HNSCC are mainly based on clinical and histopathological
parameters. Except for p16 status there are currently no molecular markers used in clinical routine. New markers
and therapeutic targets for individualized therapy are therefore urgently required.
Objectives:
To find novel markers for risk stratification in HNSCC, we examined mRNA expression of key components of
NOTCH signaling pathway in tumor tissue and correlated these expression levels with patients" outcome.
Material & methods:
We analyzed FFPE tissue samples from 195 Patients diagnosed with HNSCC between 2002 and 2005. Quantitative
real time PCR was used to examine expression levels of NOTCH1, NOTCH3, JAG1, HES1 and HEY1.
Immunohistochemical study of p16 was used to identify HPV positive carcinomas. Results were related to clinical
data.
Results:
High mRNA expression of NOTCH1 was associated with longer overall survival (p=0.013) and disease-free survival
(p=0.040). Multivariate cox regression was used to confirm the significant influence on OS (p=0.033) and DFS
(p=0.029). Corresponding to these results, high expression of downstream effector HEY1 was associated with
better disease-free survival, whereas patients with low expression showed shortened DFS (p=0,048). Analysis of
p16 subgroups showed, that the positive effect of high NOTCH1 mRNA expression seems to apply only to p16
positive patients (p=0.139).
Conclusion:
High mRNA expression of NOTCH1 signaling pathway is associated with better survival in HNSCC. P16 positive
Patients with high NOTCH1 expression may be a subgroup with a considerably better overall survival and diseasefree survival. NOTCH1 therefore seems to be a promising marker for prognosis in HNSCC and could potentially
be used for individualizing treatment.
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Immune escape in Oropharyngeal squamous cell carcinoma – HPV-associated modulation of
MHC/LAG3 expression in cancer microenvironment

N. Würdemann, K. Pütz (Cologne/DE), S. Wagner (Giessen/DE), S. J. Sharma (Cologne/DE)
H. S. F. Reder, S. Gattenlöhner, C. Wittekindt (Giessen/DE), A. Quaas (Cologne/DE), J. P. Klussmann (Cologne/DE)
Introduction:
Increasing rates of oropharyngeal squamous cell carcinoma (OPSCC) are related to human papilloma virus (HPV)
and viral induced immune modulation is expected. LAG3 expression on regulatory T-cells and MHC I loss on
carcinoma cells are designated to contribute to an immunosuppressive tumor microenvironment. The purpose
of this study was to analyze the prognostic relevance of LAG3-, MHC I expression and tumor infiltrating
lymphocytes in OPSCC in accordance to HPV-status.
Methods:
We created a single spot tissue micro array of paraffin embedded tumor tissue of 208 patients with OPSCC. HPVstatus was determined retrospectively by p16-immunohistochemistry and HPV-DNA detection. LAG3, CD3 and
CD8 expression on lymphocytes and MHC I on tumor cells were evaluated and statistically analyzed.
Results:
LAG3 expression was detected more often in HPV+ OPSCC than in HPV- cases (45,2% vs. 29,4%) and patients with
LAG3 expression had a trend for better overall survival independent of HPV-status (p = 0,072). HPV-associated
OPSCC showed an intratumoral T-lymphocyte-rich inflammatory microenvironment (p < 0,001) more frequently
and this was associated with improved survival (p > 0,001). MHC I loss was shown more often in HPV-associated
tumors but had no significant impact on survival in the whole cohort or according to HPV-status.
Discussion:
In our cohort of OPSCC, expression of LAG3 indicates a trend for favorable outcome showing the importance of
immunomodulation in OPSCC. Our data suggest an impact of LAG3 and MHC I on anti-tumoral T-cell effector
infiltration in OPSCC and this might therefore serve as a prognostic factor.
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T lymphocytes and their age-related changes in healthy subjects and head and neck cancer patients

S. S. Jeske, C. Brunner, T. K. Hoffmann, M. C. Wigand, P. J. Schuler (Ulm/DE)
Introduction:
In recent years the number of aging cancer patients has increased continuously and will increase further in the
future. It is believed that the influence of tumor cells on the immune system of younger and older patients differs,
as the immune system of elderly undergoes many critical changes over time.
Objectives:
We aimed to investigate differences in T-cell subgroups in healthy elderly compared to young subjects. We
compared our observations with data from younger and older head and neck cancer (HNSCC) patients.
Materials and methods:
We measured the effect of aging on T cells in peripheral blood lymphocytes (PBL, n=48 healthy). Therefore, we
divided the volunteers into different age groups. Results were compared with PBL and tumor infiltrating
lymphocytes (TIL) from older (n=20; ≥ 70 yrs.) and younger (n = 13; ≤69 yrs.) HNSCC patients. The frequencies
and phenotypes of CD4+, CD8+ T cells and regulatory T cells (Treg) were examined by flow cytometry.
Results:
CD8+ T cells significantly decreased in the incidence during aging in healthy volunteers and tumor patients.
Tumor infiltrating Treg decreased significantly in older tumor patients. Over time, the expression of CD73 and
CCR7 decreased, while the expression of PD1 increased on T cells in PBL of healthy volunteers and tumor patients.
Conclusion:
Our data show a shift towards disturbed immunocompetence during age mirrored by lower CD8+ T cell counts,
decreased CCR7 and higher PD1 levels. The weaker immune system of older patients could dispense with the
need for tumor-induced immunosuppression which might in turn be reflected by the lower frequency of tumor
infiltrating Treg. This observation may impact future treatment strategies for older cancer patients, so maybe
treatment with checkpoint inhibitors could be more beneficial for elderly HNSCC patients.
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Nanomagnetic detection and characterization of circulating head and neck cancer cells

A. Gribko (Mainz/DE)
Introduction:
Recent advancements in nanotechnology now also set the stage for improvements in the clinics. Circulating
tumor cells (CTCs) are considered to be of high clinical relevance to diagnose disease and monitor treatment.
The occurrence and circulation of CTCs in blood stream are recognized as a prerequisite for the process of
metastasis, which is the major cause of cancer-associated deaths.
Objectives:
CTCs can be employed as a part of liquid biopsy for early diagnosis and prognosis of cancer. Furthermore, the
molecular profiling of CTCs may allow uncovering novel cancer pathways.
Materials and methods:
Current CTC isolation and detection methods are limited due to extreme rarity and heterogeneous biology of
CTCs. The development of nanotechnology and its wide application in biomedical field, allowed designing
nanosystems with the capability of CTCs isolation, enrichment and detection. We are using nanoparticle-based
magnetic nanosystems to isolate CTCs from patient"s blood sample for further cultivation and characterization.
Results:
We show that nanoparticle-based magnetic nanosystem to isolate CTCs offers key advantages for the enrichment
and detection of CTCs. We are able to isolate single CTCs of 7.5ml blood sample and detect the cells via antibodybased stainings. The use of detachable magnetic beads opens the possibility of CTC cultivation for further analysis
and systematic identification of (novel) (epi)genetic signaling pathways and predictive targets.
Conclusions:
Collectively, we report that nanoparticle-based magnetic isolation system of CTCs is highly promising for the
further development into an easy to use "point of care" diagnostics, allowing the routine detection of CTCs in
HNSCC patients" blood samples. Applying this technology, prospective (multicenter) clinical studies are needed
to clarify the value of CTCs as a surrogate clinical marker for HNSCC.
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A new multicellular 3D model of plexiform neurofibroma and initial application for drug screening

Y. Zheng, Y. Zhao, C. Li, L. Jiang, R. Smeets, R. R. Friedrich, L. Kluwe (Hamburg/DE)
Background:
Plexiform neurofibromas (PNFs) are benign tumors which however can grow to extremely large size and infiltrate
tissues and organs. PNFs also have high risk of malignant transformation and therefore cause various clinical and
neurological manifestations. For both therapy development and personalized drug selection, a preclinical model
for predicting drug efficacy is desirable.
Methods:
From 3 unrelated PNFs, cells were derived and initially cultured in serum-containing medium as monolayer.
Proportion of Schwann cells which are the tumor cells in PNF are examined by immunofluorescence staining for
a S100 marker. Upon subconfluence 7 to 10 days later, the medium was changed to serum-free medium for the
cells to form 3D organoids which were then seeded into a matrigel. The PNF-organoids were treated with
imatinib and nilotinib for 5 days. Before and after the treatment, the PNF-organoids were observed under a
microscope and the images were recorded.
Results:
Primary PNFs cells containing both tumor and non-tumor cells formed 3D organoids in serum-free medium. In
the absence of the drugs and presence of serum, the compact organoids loosed up and the cells migrated from
the center. In the presence of drug, cells remained in the compact 3D organoid form indicating that cell migration
was inhibited.
Conclusions:
3D organoids can be obtained from PNFs within two weeks and can be used for drug-testing in vitro. This model
has the advantage of retaining original cellular composition of the tumors and non-tumor cells in 3D, and
therefore reflect the physiological environment in human body better than conventional monolayer cultures.
Imatinib and nilotinib inhibited migration of PNF cells. Studies are in progress for further elucidate effects of
imatinib and nilotinib on these organoids and cells histologically and genetically.
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Inverse regulation of SOX2 and SOX9 expression in head and neck squamous cell carcinoma

S. Barbosa, N. Koerich Laureano (Heidelberg/DE), K. Pajdzik (Kraków/Poland), C. Shao, F. Stoegbauer
K. Freier, K. Zaoui, J. Hess, A. Jou (Heidelberg/DE)
Introduction:
SOX2 is an oncogene describe in the literature to play a role in the proliferative activity, tumor growth, drug
resistance, and metastasis of several cancer. Recently, our group showed the opposite effect of SOX2 in HNSCC
cell lines and the relation to better patient outcome. Despite this controversy behavior, the molecular
mechanism involved in SOX2 regulation is still unknown. Previous studies proved that SOX9, a cancer stem cell
marker, drives tumor growth and promote metastatic ability, is inversely regulated to SOX2 and associated to a
mesenchymal-like phenotype in lung cancer.
Objective:
The aim of this study is to elucidate the molecular mechanisms involved in inverse regulation of SOX2 and SOX9
and to investigate its clinical relevance for HNSCC.
Methods:
In vitro models were analyzed to confirm the inverse regulation of SOX2 and SOX9 and its impact on tumor cell
invasion. IHC of HNSCC tissue sections was performed to confirm the inverse expression of SOX2 and SOX9 in
patient samples. Multi-scale omics analysis from TCGA-HNC cohort was conducted to identify gene regulatory
networks under the control on inverse SOX2 and SOX9 expression.
Results:
RQ- PCR, Western blot and IF with six different HNSCC cell lines proof the concept that cell lines with a more
epithelial phenotype present higher SOX2 and lower SOX9 levels. The more aggressive cell lines showed high
SOX9 expression and low SOX2. IHC demonstrated the heterogeneous and inverse SOX2xSOX9 expression in
tumor tissue from HNSCC patients. Bioinformatics analysis unraveled a comprehensive list of candidate genes,
which either regulate or are the consequence of inverse SOX2xSOX9 expression.
Conclusion:
Our results demonstrate the inverse regulation between SOX2 and SOX9 expression in HNSCC. Unraveling the
SOX2 and SOX9-related gene regulatory network will pave the way to predict the behavior of the tumor and
improve the therapeutic approach by promoting a better outcome for the patients.
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Expression profiling on subclasses of primary salivary gland carcinomas

M. F. Meyer, J. Meinrath, I. Nesrin (Cologne/DE), A. Haak (Halle/DE), S. Memmboor, J. P. Klussmann
M. Odenthal, D. Beutner (Cologne/DE)
Question:
Since primary salivary gland carcinomas (SGC) are very rare, the underlying molecular mechanisms are not well
understood. Due to their low incidence and great pathohistological diversity, disease management of SGC is
highly challenging. Knowledge about the tumor-driving signaling pathways is necessary either for diagnostics or
developing new therapeutical options.
Methods:
Tumor and corresponding non-tumor areas from a total of 48 SGC patients were formalin fixed and paraffin
embedded for microdissection followed by total RNA isolation. Oncogenic and tumor suppressor genes were
investigated in the three common SGC tumor entities: adenoid cystic carcinoma (ACC), adenocarcinoma NOS
(AC-NOS) and mucoepidermoid carcinoma (MEC). By using the "PanCancer Pathway" of the NanoString's
nCounter technology, the gene expression of 770 genes were analyzed.
Results:
Expression profiling and subsequent hierarchical cluster analysis clearly differentiated between non-tumor gland
tissue samples and SGC. However, not only the SGC showed a divergent expression profiling to non-tumor gland
areas, but also expression pattern of all three entities differed. In particular, expression pattern differentiated
ACC from the MEC and AC-NOS. Most notably, the overall expression studies and a detailed analysis of the
expression pattern of matching tumor versus non-tumor samples, followed by extensive pathway analysis proved
a prominent dysregulation of the WNT signaling pathway in the three SGC entities. Moreover, transcript
upstream analysis demonstrated a pronounced activation of the PI3K pathway in AD-NOS and MEC, which is a
main target of current cancer therapeutical strategies.
Conclusions:
Our findings revealed divergent molecular expression profiles in MEC, ACC and AC-NOS which are presently
studied for their potential to apply them to SGC diagnostics. Importantly, identification of WNT and PI3K signaling
in SGC revealed novel options of SGC therapy.
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Integrative multiscale omics analysis identified epigenetic regulation of SOX2 expression by DNA
methylation in disseminating HNSCC tumor cells

N. Koerich Laureano, S. Homann, B. Tawk, M. Bieg, X. Pastor Hostenech, L. Schröder (Heidelberg/DE)
M. Lamers, P. Rados (Porto Alegre/BR), J. Thierauf, L. Engelmann, M. Pawlita, P. K. Plinkert, K. Freier
A. Abdollahi (Heidelberg/DE), W. Weichert (Munich/DE), K. Zaoui, J. Hess, A. Jou (Heidelberg/DE)
Introduction:
Despite advances in interdisciplinary therapy treatment failure in head and neck squamous cell carcinoma
(HNSCC) is a common event and mainly attributed to the plasticity and aggressiveness of invasive cancer cells
leading to locoregional relapse or distant metastasis. Recently, we identified SOX2 as a novel key regulator of
tumor cell plasticity and tumor cell motility, and its low expression serves as a risk factor for unfavorable
prognosis of HNSCC patients.
Objective:
Investigate the molecular mechanism involved in SOX2 regulation.
Methods:
To unravel the molecular mechanisms involved in SOX2 regulation, integrative data analysis of multiscale omics
data (TCGA and HIPO/POP) was conducted to unveil the interactions between copy number variations and DNA
methylation on SOX2 transcription in HNSCC. To proof the concept, cell culture and ex vivo model were treatment
by DNA methyltransferases (DNMT) inhibitor to restore SOX2 expression and assess their therapeutic activity.
Immunohistochemical (IHC) staining of HNSCC samples was performed to investigate SOX2 expression and tumor
budding in high and low methylated samples.
Results:
The data revealed DNA methylation at the SOX2 gene locus as a common event in HNSCC and correlated with
low SOX2 expression despite copy number gain. Cell culture and ex vivo cultures restored SOX2 expression and
inhibition of tumor cell migration and invasion. IHC demonstrated low SOX2 in disseminated tumor cells and
confirmed an inverse correlation between SOX2 expression and the presence of tumor budding in primary
HNSCC.Silencing of SOX2 expression by DNA methylation is a common event in HNSCC.
Conclusion:
Detection of low SOX2 expressing tumor cells in primary HNSCC might stratify a patient subgroup with a high risk
for loco-regional treatment failure, and DNMT inhibitors might be a possible future targeted therapy.
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Behavior analysis of oral squamous cell carcinoma cells under acidic microenvironment

B. de Bem Prunes, V. Palmeira da Silva, J. Silveira Nunes, P. Silveira Nunes, F. Visioli (Porto Alegre/BR)
The aim of this study is to evaluate in vitro effects of the exposition of oral squamous cell carcinoma cells (SCC-4
and SCC-25) to an acid microenvironment, a common feature of malignant tumors. It was compared cells
exposed to pH 6.8 at different experimental times with cells maintained at pH 7.4. The cellular adaptation was
evaluated by clonogenic assay, cell cycle and the apoptosis and necrosis events were analyzed by flow cytometry.
The migratory capacity was determined by Scratch and Time-Lapse assays. Cellular pluripotency phenotypes
were evaluated by Oroespheres assay and gene expression with CD44, Nanog, E-cadherin and N-cadherin
markers. Chemoresistance to Cisplatin treatment was evaluated by the sulforhodamine B citotoxicity assay and
by two-way ANOVA test. We observed decreased cell proliferation after chronic and continuous exposition to
pH6.8. In addition, increased apoptosis after 21 days of exposure to pH 6.8 and decreased necrosis rates were
observed. We observed that cells exposed to pH 6.8 and reconditionated to pH 7.4 increased its migratory
capacity. This effect may be related to epithelial-mesenchymal transition, since E-cadherin gene expression
decreased while N-cadherin expression increased. In addition, it has been observed higher numbers of
orospheres formation in low adhesion plaques in the groups exposed for 21 days to pH 6.8 and reconditioned to
pH 7.4, indicating the acquisition of a pluripotent phenotype (SCC-4). This result was accompanied by an increase
in expression of the CD44 and NANOG tumor stem cell markers. The cells became resistant to Cisplatin, but this
resistance was reversed when the cells returned to the neutral culture medium for 7 days for both cell lines. We
conclude that extracellular acidity decreases proliferation, induces indifferentiation and pluripotency, increases
resistance to Cisplatin and after reconditioning to neutral pH potentiates the migratory capacity of oral squamous
cell carcinoma.
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Analyses of germinal center B cells and tertiary lymphoid structures (TLS) in mouse and human
HNSCC

M. Sonntag, M. N. Theodoraki, S. Laban, P. J. Schuler, T. K. Hoffmann, C. Brunner (Ulm/DE)
Introduction:
Over the last years it became evident that, besides T cells, tumor infiltrating B cells influence tumor growth in a
way that they affect the therapeutic success. Especially the presence of recently detected tertiary lymphoid
structures with germinal-center-like-structures was linked to protective immune responses but also to
deleterious outcomes in patients.
Objectives:
The focus rests on the characterization of TLS in tumor bearing mice and HNSCC patients with focus on several
different populations of tumor infiltrating lymphocytes (TIL) as well as germinal-center-B-cells to reveal pro-and
anti-tumorigenic factors in HNSCC.
Materials and methods:
We have established a mouse model for head and neck squamous cell carcinoma. Peripheral blood, spleen and
tumor infiltrating cells were isolated from tumor bearing mice and compared to healthy controls by analysis of
different populations of TIL by flow cytometry and immunohistochemistry. In parallel, patients derived tumor
and blood samples were analyzed.
Results:
We observed considerable T- as well as B-cell-infiltrates. Detailed analyses revealed the existence of germinal
center B cells as well as follicular T helper cells in spleens of tumor bearing mice. Moreover, the same B- and T
cell-populations could be identified in tumor infiltrates of mice and patients indicating the appearance of
germinal center like structures within the tumor. This observation could be validated in IHC studies. Additionally,
we were also able to detect a massive increase of CD39+/CD73+ B cells in the blood and spleen of tumor bearing
mice in comparison to their control counterparts.
Conclusion:
Although the role of TLS and its influence on the outcome of patients are still not completely understood, the
analysis of different B cell populations in HNSCC mice and patients might be the founding stone for the
development of new immuno-modulating therapeutic approach for HNSCC patients.
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Upregulation of PD-L1 and PD-L2 in neck node metastases of head and neck squamous cell
carcinoma

J. Moratin, K. Metzger, E. Herpel, C. Flechtenmacher, J. Hoffmann, K. Freier, J. Hess, D. Horn (Heidelberg/DE)
Introduction:
Recently, anti PD-1 therapy has been approved for the treatment of recurrent or metastatic squamous cell
carcinoma of the head and neck. While currently expression levels of PD-L1, the ligand of PD-1 are used to
estimate therapeutic success of immunotherapy, so far we have few information about the dynamics of PD-L1
expression and its consequences during tumor progression.
Objectives:
This study aimed on evaluating the expression levels of the immune checkpoint proteins, PD-L1 and PD-L2, in
tissue specimens of 175 oral squamous cell carcinomas (OSCC) and 33 corresponding lymph node metastases
(LNM).
Materials & methods:
Tissue Microarrays (TMA) with specimens of primary OSCC and matched lymph node metastases were
investigated via immunohistochemistry to determine the expression rates of PD-L1 and PD-L2. Results were
compared for primary tumors and corresponding metastases and correlated with clinical and pathological data.
Results:
PD-L1 expression in cancer cells correlated significantly with tumor size (p<0.01), and the presence of lymph node
metastases at the time of diagnosis (p<0.01). PD-L2 expression correlated significantly with tumor size and with
PD-L1 expression levels (p<0.01). PD-L1 expression was significantly higher in lymph node metastases as
compared to primary OSCC (p<0.05). Survival analysis revealed a significant trend towards worse overall survival
in patients with higher levels of PD-L1 alone and a combined PD-L1 and PD-L2 score (p<0.05).
Conclusion:
This investigation is the first publication to compare the expression levels in primary OSCC to those in matched
lymph node metastases and further clarifies biological functions of PD-L1 and PD-L2. As a consequence, this study
indicates that anti-PD-1/PD-L1 therapy may be of therapeutic use even in early stage OSCC to prevent further
disease progression.
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Analysis of TBL-1 expression of head neck squamous cell cancer cell lines (HNSCC) on protein level
and association with chemosensitivity to cisplatin and HPV-status

D. Mytilineos, C. Brunner (Ulm/DE), K. Scheckenbach (Düsseldorf/DE), S. Laban, T. K. Hoffmann (Ulm/DE)
Introduction:
Cancer developement is often associated with mutation of proteins causing loss of function or overexpression.
TBL-1 represents a transcriptional co-factor and has been linked to the oncogenic Wnt signaling pathway.
Objectives:
Aim of the study was to analyse the TBL-1 expression and expression of other oncogenic proteins in 25 HNSCC
cell lines and their impact on chemosensitivity to cisplatin.
Methods:
25 HNSCC cell lines were analyzed regarding their expression of TBL-1, Wnt-1, beta-catenin, p-53, p-p53 and HLAclass-I using Western Blot. Pearson correlation test was used to identify correlations between the amount of
protein expression. Mann-Whitney-test and Kruskal-Wallis-test were used to compare HPV positive and negative
cell lines.
Results:
No correlation between TBL-1 expression in HNSCC-cell lines and chemosensitivity to cisplatin could be observed.
Nevertheless, a high expression of p-p53 was significantly associated with lower sensitivity to cisplatin.
Furthermore a significant correlation of p53 with p-p53, p-p53 and p53 with Wnt-1 and Wnt-1 with HLA-class-I
expression was observed. Interestingly HPV-positive cell lines showed a trend towards lower HLA-class-I
expression compared to HPV-negative ones.
Conclusion:
In contrast to other malignancies, in head neck cancer, no correlation between TBL-1 expression and
chemosensitivity to cisplatin could be confirmed. However, p-p53-Expression may be a predictor of platin
sensitivity. Confirmatory studies are needed.
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Regulation and function of immune checkpoint proteins in a co-culture model of natural killer cells
and cancer cells

B. Feng, C. Rong (Heidelberg/DE), V. Krizhanovsky (Rehovot/IL), J. Hess (Heidelberg/DE)
Introduction:
Immune checkpoint inhibition by targeting the programmed cell death protein 1 (PD-1) or its ligand PD-L1 have
resulted in groundbreaking improvements in clinical response in multiple human cancers, including head and
neck squamous cell carcinoma (HNSCC). The impact of the PD1/PDL1 axis on cytotoxic T cells is well established,
but conflicting data have been reported for natural killer (NK) cells.
Objectives:
Establishment and analysis of pre-clinical models to unravel the regulation and function of the PD-1/PD-L1 axis
in the cross-talk between cancer cells and NK cells.
Materials & methods:
Assessment of PD-L1 expression in established HNSCC cell lines by Western Blot (WB) and RT-PCR analysis.
Association of basal PD-L1 expression with HNSCC cell viability in a co-culture model with NK92MI cells was
determined by a colony-forming assay (CFA) or quantification of fluorescence intensity in HNSCC cell lines with
ectopic expression of a GFP transgene. The impact of co-culture conditions on PD-L1 expression in HNSCC cells
and PD-1 expression on NK cells was assessed by WB and RT-PCR analysis.
Results:
A heterogeneous PD-L1 expression pattern was observed in well-established HNSCC cell lines. Viability of cancer
cells in a co-culture model with NK92MI cells was correlated with basal PD-L1 expression. NK92MI-resistant
cancer cells exhibited an elevated PD-L1 expression, suggesting a critical role of the PD-1/PD-L1 axis in NK cellsmediated cytotoxicity. In line with this assumption, PD-1 expression on NK92MI cells was induced in the coculture model with cancer cells.
Conclusion:
In summary, our findings provide compelling experimental evidence that the PD-L1/PD-1 axis modulates NK cell
activity in vitro and ongoing studies investigate the underlying mode of PD-L1 and PD-1 regulation in the coculture model as well as its clinical impact for HNSCC patients.
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Treatment design and rationale for the ADRISK trial

S. Wiegand, G. Wichmann, A. Dietz (Leipzig/DE)
Enormous progress in cancer therapy of different entities has been achieved by the use of immune checkpoint
inhibitors. Nivolumab and Pembrolizumab are the only approved PD-1 immune checkpoint inhibitors in head and
neck squamous cell carcinoma (HNSCC) as they demonstrated a gain in overall survival in recurrent/metastatic
disease. The next step is to explore the efficacy of immune checkpoint inhibitors in the curative setting. The aim
is to describe herein design and rationale of the ADRISK trial, a prospective, multicenter, randomized phase II
trial within the German Interdisciplinary Study Group of German Cancer Society (IAG-KHT) of addition of
pembrolizumab to standard postoperative adjuvant radiochemotherapy (aRCH) in the treatment of patients with
locally advanced intermediate and high-risk head and neck squamous cell carcinoma. Patients with primary
resectable stage III and IV cancer of the oral cavity, oropharynx, hypopharynx and larynx with pathologic high
(R1, extracapsular spread) and intermediate risk (R0 <5 mm; N≥2) after surgery who are eligible for Cisplatin
based aRCH after surgery will receive eitherstandard adjuvant radiochemotherapy with cisplatin versus the same
treatment + Pembrolizumab (200 mg iv, in 3-week cycle, max. 12 months). The objectives are to show that
addition of Pembrolizumab to postoperative aRCH with Cisplatin improves event free survival and overall survival
compared with aRCH alone in locally advanced intermediate and high-risk head and neck squamous cell
carcinoma. This trial will recruit 240 patients with advanced HNSCC to provide a precisesurvival
estimate.Recruitment started in July 2018 and is ongoing (Trial registration: NCT03480672).
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Intra-tumoral immune cell composition is not heterogeneous in HNSCC

I. Ugele, K. Singer, L. Symeou, M. Wehrstein, M. Kapsreiter, C. Bohr, M. Kreutz (Regensburg/DE)
Introduction:
The head and neck squamous cell carcinoma (HNSCC) is the sixth most prevalent malignant disease worldwide.
The current treatment includes surgery and/or radiation therapy, radiochemotherapy and antibody therapy. The
5 years overall survival of HNSCC patients is only 57%. Immune cell infiltration is one important determinant of
patient survival.
Objectives:
Immunotherapy with checkpoint inhibitors gained growing interest in tumor therapy and immune cell infiltration
may play a role for successful therapy. The focus of our study was to investigate the heterogeneity of immune
cell infiltration in different regions of HNSCC biopsies. We focused on regulatory T cells, antigen presenting cells,
and the expression of costimulatory as well as inhibitory molecules on tumor infiltrating T cells.
Patients and methods:
We analyzed biopsies from different tumor regions and corresponding healthy mucosa of 30 patients by flow
cytometry.
Results:
Comparing tumor tissue with corresponding healthy mucosa, we observed a significant decrease in the number
of intra-tumoral CD4+ as well as CD8+ T cells while different types of myeloid cells, especially neutrohilic
granulocytes, were massively increased. Surprisingly the comparison of the immune cell populations in different
tumor regions (central and periphery), revealed no significant differences. Also the expression of activation
markers (e.g. CD69) and checkpoint molecules (e.g.PD-1) on tumor infiltrating lymphocytes was not altered
between biopsies from different localisations. Furthermore, also activation and distribution of myeloid cells
showed no significant variation.
Conclusion:
In conclusion, our results show that HNSCC are characterized by a massive infiltration with neutrophilic
granulocytes and low numbers of lymphocytes. Interestingly this feature was similar between different tumor
regions indicating no intra-tumoral heterogeneity in immune cell infiltration in HNSCC.
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Improving HNC patients’ immune response to neoadjuvant cetuximab treatment through TLR8
stimulation

B. Kansy (Essen/DE), G. Shayan (Beijing/CN), S. P. Gibson, R. Srivastava (Pittsburgh, PA/US)
J. K. Brian (Seattle, WA/US), J. Baumann, J. Ohr, S. Kim, U. Duvvuri, D. Clump, D. Heron
J. Johnson (Pittsburgh, PA/US), R. Hershberg (Seattle, WA/US), S. Lang (Essen/DE)
R. L. Ferris (Pittsburgh, PA/US)
Question:
Despite common EGFR overexpression in HNC patients, therapeutic response to anti-EGFR treatment is reported
between 15-20% of patients, partly due to suppressive myeloid and regulatory signals of the tumor
microenvironment. We tested the effects of additional proinflammatory TLR8 stimulation with motolimod in a
neoadjuvant clinical trial setting on the antitumor immune response in HNC patients.
Methods:
In vitro analysis of monocyte/tumor cell line co-cultures under cetuximab monotherapy, motolimod
monotherapy + IgG1 control and cetuximab / motolimod combinational therapy were performed. Additionally,
clinical trial specimen (peripheral blood and tumor) of 14 patients with HNC were collected at baseline
(preoperatively) and after 4 weeks (day of surgery) of neoadjuvant treatment with cetuximab in combination
with the TLR8-agonist motolimod. Specimen were investigated by flow cytometry and luminex analysis.
Results:
Combination therapy significantly enhanced the expression of CD86, decreased the expression of CD16 and
resulted in an upregulation of PD-L1. Therefore, TLR8 activation skews monocytes to an activated M1-phenotype.
Additionally, proliferation suppressive effects of MDSC were abrogated. In clinical trial specimen, CD141+ mDC
and CD1c+ mDC fractions increased after combination therapy.
Conclusions:
The addition of a TLR8 agonist induces inflammatory changes in the peripheral blood as well as the tumor
microenvironment of head and neck cancer patients. Specifically, an activation of cells of the myeloid lineage
could be observed.
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Adenosine A2a receptor and CD73 methylation and gene expression in head and neck squamous cell
carcinomas

T. J. Vogt, F. Bootz, D. Dietrich (Bonn/DE)
Introduction:
Immune checkpoint inhibition is an effective novel treatment approach in head and neck squamous cell
carcinomas (HNSCC). The adenosine A2a receptor (encoded by the ADORA2A gene) and the adenosine
synthesizing enzyme, CD73 (encoded by the NT5E gene), have evolved as suitable immunotherapeutic targets.
However, little is known about the epigenetic regulation of ADORA2A and NT5E.
Objectives:
Our study provides a comprehensive methylation analysis of CpG sites within the genes ADORA2A and NT5E with
regard to mRNA expression, human papilloma virus (HPV)-status, immune cell infiltrates and patients survival.
Materials & methods:
Methylation and mRNA expression data in tumor and normal adjacent tissues from 279 patients were obtained
from The Cancer Genome Atlas (TCGA). Methylation data of leucocytes from peripheral blood of healthy
volunteers and tumor cell lines were obtained from previous studies (GSE38271, GSE87650, GSE71245,
GSE59250).
Results:
Methylation significantly correlated with mRNA levels (p<0.05) at 13/23 CpG sites within ADORA2A and 15/17
CpG sites within NT5E. Inverse correlations were predominately found in promoter regions, while positive
correlations were more profound at intragenic loci. ADORA2A hypermethylation was significantly associated with
poor overall survival (OS, p≤0.030), whereas NT5E hypomethylation was associated with decreased OS in HPVpositive tumors (p≤0.024) and increased OS in HPV-negative HNSCC (p≤0.029). Further, we found significant
correlations between methylation and immune cell infiltrates, as well as mRNA expression and T cell activation
markers.
Conclusion:
Our data point towards an epigenetic regulation of the A2aR/CD73 axis via DNA methylation in HNSCC. Our data
provide a rational for testing ADORA2A and NT5E methylation as potential predictive biomarkers for response to
adenosine A2a receptor targeted immunotherapies.
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Patient-specific digital model of laryngeal cancer for clinical treatment decision support

M. Stoehr, M. A. Cypko, A. Dietz (Leipzig/DE)
Introduction:
The gaining complexity of cancer diagnostics and more individualized treatment options, also in Head and neck
oncology, demand new techniques of patient information processing and comprehensive tools to support the
decision-making process in the multidisciplinary Head and neck tumor board (HN-TB).
Objectives:
We describe the development of a digital patient model of laryngeal cancer on the basis of Bayesian networks
(BN) to collect, structure, and evaluate information in a treatment decision support systemfor support of the HNTB.
Patients and methods:
The laryngeal cancer model was created in close cooperation of a knowledge engineer and a domain expert in
Head and neck oncology. The graph model was constructed according to clinical practice guidelines and analyses
of the HN-TB at the University of Leipzig. The inclusion of individual patient data leads to a patient-specific model.
In a validation of the sub network "TNM stage" we evaluated 66 patient cases of larynx cancer.
Results:
The laryngeal cancer model contains over 1000 information entities and is therefore the most extensive humanreadable BN model representing a clinical decision. The sub network validation resulted in an initial accuracy of
76%. Data and model optimization led to 100% correct model prediction regarding the TNM stage. The model is
part of a integrated concept for a medical information model management system.
Conclusions:
Personalized medicine and targeted therapy are of increasing importance in oncological treatment demanding a
structured and comprehensive support for information management and decision-making. The BN laryngeal
cancer contributes to this trend and is feasible to model complex human-readable decision processes. Patientspecific BNs can support the decision process by providing increased availability and transparency of information.
This research was funded by the German Federal Ministry of Research and Education.
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Epidemiological risk factors for seropositivity against HPV16 oncoproteins E6 and E7 and HPV16L1
and HPV18L1 in the UK biobank pilot study

N. Brenner (Heidelberg/DE), A. J. Mentzer, N. Allen, M. Hill (Oxford/GB), R. Almond (Stockport/GB)
M. Pawlita, T. Waterboer (Heidelberg/DE)
Introduction:
Seropositivity to HPV16E6 is a promising biomarker for HPV16-driven oropharyngeal cancer due to its early
presence (10+ years before diagnosis) and high diagnostic accuracy (97%). In previous studies, ~0.7% of healthy
controls were HPV16E6 seropositive of which only a minority will develop HPV16-driven cancer. We describe
epidemiological risk factors for seropositivity to HPV16E6 and E7, and HPV16L1 and HPV18L1 in individuals
without prevalent or incident HPV-associated malignancy.
Methods:
Using Multiplex Serology, serum antibodies were measured in a subsample (n=9,695) of the UK Biobank study
cohort (n=500,000, recruitment 2006-2010, age 40-69y). HPV16E6 serostatus was determined using a
population-based (E6pop) and a disease-specific (E6dis) cut-off. Epidemiological risk factors for HPV
seropositivity were determined by logistic regression models.
Results:
Significant associations (ORs 2.0-10.4) of potential HPV-associated malignancies (n=192) with the HPV16
antibodies were observed. After excluding participants with these malignancies, E6 seroprevalence was 1.5%
(E6pop) and 0.8% (E6dis). L1 seropositivity was significantly associated with female gender (OR16L1 2.1, OR18L1
1.7) while HPV16 oncoprotein antibodies were more frequent in males (ORs 1.1-1.3). Seroprevalence of
HPV16E6, L1 and HPV18L1 antibodies significantly increased with the number of lifetime sex partners (ptrend<0.005). All HPV antigens were significantly associated with ever having had same sex sexual intercourse
(ORs 1.9-3.6), and HPV16E6 and L1 with early sexual debut (ORsmales 2.2-3.6).
Conclusions:
The specificity of HPV16E6 antibody measurements in a large prospective cohort study of the general population
is supported by their rarity, the observed associations with sexual behaviour and overlapping risk factor profiles
of HPV antigens. Additional risk stratification markers are needed to identify HPV16E6 seropositive individuals at
highest risk of developing HPV16-OPC.
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The response of human papillomavirus associated head and neck squamous cell carcinoma cell lines
on standard therapy and treatment with an experimental alpha-particle emitter immunoconjugate
targeting EGFR (213Bi-Cetuximab)

M. Siegl, C. Seidl, G. Piontek, W. Weber (Munich/DE), F. Bruchertseifer, A. Morgenstern (Karlsruhe/DE)
G. Multhoff, A. Pickhard (Munich/DE)
Introduction:
HPV associated HNSCC is known to have a better prognosis and therefore is described as distinct entity within
HNSCC. Still there are contrary experimental studies on response to therapy and the underlying molecular
mechanisms
Objective:
Characterizing the relevance of HPV status of HNSCC cell lines for response to standard and experimental therapy
Material & Methods:
We analyzed proliferation, colony forming capability, cell cycle and yH2AX in six HNSCC cell lines (3/6 HPV pos.)
after treatment with chemotherapeutics, alpha-particle emitting 213Bi-Cetuximab and irradiation by X-Rays. We
also performed Western blot analysis and determined the impact of knockdown of RAD51, LIG4 or XRCC1 on
proliferation
Results:
HPV-positivity was significantly associated with a more pronounced antiproliferative response to treatment with
various chemotherapeutics, 213Bi-Cetuximab as well as X-Ray irradiation with single or fractionated doses.
Colony forming capability of the cells was affected analogously. After treatment with 213Bi-Cetuximab cells
accumulated in the G2-Phase. After X-Ray therapy this effect could be seen in the HPV-positive cell lines only.
Treatment with 213Bi-Cetuximab resulted in a delayed, stronger and more persistent peak level of yH2AX
compared to X-Ray therapy. HPV-positive cell lines showed slightly stronger yH2AX intensity changes with both
treatments. Cleavage of PARP and phosphorylation of Erk1/2 after irradiation correlated with HPV-positivity.
Rad51 protein level was HPV-independently upregulated, most notably with 213Bi-Cetuximab treatment.
Knockdown of RAD51 had an antiproliferative effect on the cells, especially in HPV-positive cells. Combined with
irradiation this effect was even stronger
Conclusion:
HPV associated HNSCC showed a better response to all forms of therapy tested. Still the molecular mechanisms
need to be studied in more detail. Targeted 213Bi-Cetuximab treatment of HNSCC is a promising option and
should be further developed
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The effects of postoperative anticoagulation after free flap surgery of head and neck defects:
a systematic review and meta-analysis

F. Starz, M. Boskov (Munich/DE)
Background:
Although microvascular free tissue transfer has been proven to be a reliable procedure in the reconstruction of
head and neck defects there still does not exist a uniform consensus on the postoperative pharmacological agent
and optimal dosage preventing thrombosis.
Methods:
The literature search was conducted through Pubmed using certain key words to identify all articles discussing
the effects of postoperative anticoagulation after free flap surgery. Chi-square analysis was performed to analyse
the outcome variables and evaluate whether antithrombotics can improve the overall success rate. These results
were compared to a patient database undergoing microvascular surgery performed by the head and neck
department of the University Hospital rechts der isar of the Technical University Munich (TUM).
Results:
Among the 22 included studies the flap success rate was reported with 95, 93%. Pharmacological agents given in
the selected articles were Aspirin, Heparin, Dextran, Prostaglandin, a combination of two antithrombotics or no
postoperative anticoagulation was given. Corresponding flap failure rates were 1,4%; 4,7%; 4,9%; 4,1%, 3,7% and
5%. There was a significant decrease in the risk of total flap loss in the aspirin group whereas no anticoagulation
was observed with an increase in the risk of flap loss. Patient population undergoing free flap transfer at our
department were all postoperatively treated with Heparin and revealed an overall flap loss rate of 9,3%.
Compared to the heparin group among the studies this rate was much higher.
Conclusions:
Limitations such as different study designs, wide-ranging patient populations, varying operations techniques and
diverse anticoagulation regimens and protocols have to be concerned while comparing our results. There might
not be enough evidence to formulate a clear evidence-based guideline, but this study might provide a basis for
future prospective case-control studies with a large number of cases.
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Prevalence of biologically active HPV infection in tumor-free oropharyngeal tissue of OPSCC-patients

L. Schröder (Heidelberg/DE), V. Guarda (Zurich/CH), M. Pawlita, D. Holzinger (Heidelberg/DE)
K. Ikenberg, N. J. Rupp (Zurich/CH), W. Jochum, S. Stöckli (St. Gallen/CH), M. A. Broglie (Zurich/CH)
Question:
Oncogenically active infection with high risk types of human papillomavirus (HR-HPV) represents an established
risk factor for oropharyngeal squamous cell carcinoma (OPSCC). Similar to cervical cancer, persistent HR-HPV
infection of the oropharyngeal mucosa might be a precursor to cancer and be responsible for field cancerization.
Thereafter, early detection of persistent HR-HPV infection in tumor-free tissue can be relevant for disease
surveillance. The aim of the study was to investigate the prevalence of HR-HPV infection in OPSCC tumors, normal
appearing mucosa adjacent to the tumor and in distant mucosa.
Methods:
From 11/09 to 04/12 47 OPSCC patients undergoing panendoscopy were prospectively enrolled. Tumor
specimens and biopsies of normal appearing adjacent mucosa and of the contralateral tonsil were examined for
HPV DNA by BSGP5+/6+ PCR/MPG and E6*I mRNA. p16 immunohistochemistry and histopathological
examination were performed too. To avoid cross-contamination instruments were replaced after each biopsy.
Results:
Of 47 tumor samples 24 (51%) were positive for HR-HPV DNA and p16 (21 HPV16, 3 HPV33) and 21 (44%) for
HPV RNA (18 HPV16; 3 HPV33). Among the 24 cases showing HPV DNA and p16 positivity in tumor, 9 samples
(38%) of adjacent mucosa were positive for HPV DNA, but only 1 (4%) for HPV RNA. In distant mucosa, 4 samples
(17%) were positive for HPV DNA. In none of the contralateral tonsil samples, HPV RNA was detected.
Conclusions:
Very small evidence was found for transcriptionally active HPV-infection in normal appearing adjacent mucosa
and contralateral tonsil tissue of OPSCC patients. HPV transcripts, which strongly indicate an oncogenic role of
HPV, were detected in only one sample. HPV DNA detection alone still remains inconclusive due to its lack of
tumor specificity. The absence of HPV-infected tissue outside the tumor supports the observation that patients
with HPV-driven OPSCC have lower risk of recurrence and second primary malignancies.
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Standardized diagnostic workup and therapy improve survival in neck squamous cell carcinoma of
unknown primary

G. Wichmann, M. Willner, A. Dietz, S. Wiegand (Leipzig/DE)
Background:
Diagnosis and treatment of patients with neck lymph node metastasis of squamous cell carcinoma (SCC) from
unknown primary tumor (NSCCUP) is challenging due to the risk of missing occult tumors and potential relapse.
Human papillomavirus (HPV) is a promising biomarker given its causal link to oropharyngeal SCC, increasing
prevalence and superior survival of patients with HPV-driven oropharyngeal SCC and NSCCUP. The 8th edition of
TNM classification hence incorporates assessment of the p16 status, and identification of HPV-driven NSCCUP
may improve the diagnostic work-up. However, uncertainties exist respective the significance of a standardized
diagnostic workup and multimodal therapy for improvements in survival of NSCCUP.
Objectives:
The aims of this study were the assessment of outcome-relevant changes in diagnostic work-up and treatment
of NSCCUP patients at our University Hospital.
Patients and Methods:
Between 1993 and 2018 a total of 202 patients presented with a lump in the neck without obvious signs of a
primary lesion in the head and neck region. A cohort of 115 patients with pathohistological confirmed NSCCUP
without distant metastasis that were treated with curative intent was chosen for analyzing the diagnostic
processes, applied treatment modalities, and outcome.
Results:
The regular use of 18F-FDG-PET/CT imaging since 2006 before panendoscopy, bilateral tonsillectomy and
selective neck dissection of the affected site improved detection of primaries mostly located in the oropharynx.
This, however, led also to improved survival of definitive NSCCUP patients when followed by risk-factor adapted
use of either adjuvant intensity-modulated radio- or cisplatin-based radio-chemotherapy.
Conclusions:
The regular use of a standardized diagnostic workup in majority including surgery followed by risk-factor adapted
adjuvant therapy is linked to improved survival of NSCCUP patients.
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Modified nucleosides – molecular markers for non-invasive detection of head and neck cancer

G. Wichmann, O. Herbarth, A. Dietz, P. Blume (Leipzig/DE)
Background:
Modified nucleosides (mNS) in urine are potential markers in cancer entities presenting mostly with high tumor
mass, e.g. breast, colorectal and lung cancer but so far not in head and neck squamous cell carcinoma (HNSCC).
HNSCC are characterized by early metastasis into locoregional lymph nodes and slow infiltrating growth but have
a relatively low cancer volume even in advanced stage. Therefore, reliable distinction between HNSCC and
healthy controls by urinary mNS may pose substantial analytical problems even more as HNSCC-patients mostly
are exposed to tobacco smoke and alcohol potentially affecting the renal mNS pattern.
Objectives:
Our aim was to analyzed renal mNS patterns and their ability to allow for detection of HNSCC.
Methods:
Urinary mNS in samples of 93 therapy-naive HNSCC patients and 242 healthy controls were quantified by reversephase high-pressure liquid chromatography. Considering the circadian rhythm causing diuresis-induced
variability in concentration, the nucleoside-to-creatinine ratio was used to compare mNS patterns of patients
and control subjects. Receiver-operating characteristics for discrimination of patients and controls were plotted
to assess sensitivity and specificity respective to numbers of mNS exceeding control levels. Logistic regression
and a multilayer perceptron neuronal network (NN) were utilized to optimize discrimination of patients and
controls.
Results:
Of 15 metabolites detectable in urine of cases and controls, 10 mNS (Psi, C, HXan, m3C, m5C, G, Xan, m1I, m2G,
m6A) and L-Tryp were significantly different concentrated. The mNS patterns and sensitivity and specificity for
HNSCC diagnosis depend on the lesion"s total volume; HNSCC <20 ml are reliably detected, but HNSCC of ≥20 ml
excrete mNS amounts allowing for most accurate HNSCC detection based on HNSCC-specific mNS patterns.
Conclusions:
Analysis of urinary mNS allows for detection of small-volume HNSCC with acceptable specificity and sensitivity.
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