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WELCOME LETTER
Dear Colleagues, Dear friends,

The Covid-19 pandemic has affected all aspects of public life, including scientific activity in the field of Medicine in general and 
Oncology in particular, creating problems in scientific encounter and exchange of scientific views. In these difficult conditions, going 
“against” the adverse environment, we considered that it would be very important to have a closer contact between the scientific 
community in Greece and abroad in the field of Thoracic Oncology and so it was decided to organize this meeting on Developments 
in Biology and Treatment of Thoracic Malignancies. Therefore, this meeting was organized for the first time last and it was really 
very successful, informative and pleasant experience. For these reasons we decided to expand our efforts and to organize the 
2nd International Meeting on Lung Cancer on October 22-23, 2021 in Athens.  

This event falls within a general effort to mobilize Greek Scientists who live and work abroad dealing with Thoracic Tumors both 
researchers and clinicians. We strongly believe that such an effort could only have positive results from the simple acquaintance 
and recording of our strengths to the human and comradely contact, the prospects for the development of research collaborations 
and, of course, the training of young scientists in European centers of excellence. We know that this effort will be difficult, but 
the positive response of that idea from our colleagues creates real optimism and encourages us to continue to achieve this goal.

This event dedicated on the subject of Thoracic Oncology also aims to be the basis for the creation of a general Network of 
scientists working abroad and in Greece and to highlight the possibilities of common interest and goals and collaborations both 
at clinical and laboratory level.

For this purpose, the structure of the program has been decided to include a small number of tutorial lectures and mainly to devote 
time to presenting the research interests and projects of the participants, both in the form of results and in the form of the basic 
design of the research program. 

Within the grounds of the 2nd International Meeting on Lung Cancer, we wish to welcome you and warmly thank you for your 
support.
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Friday, October 22, 2021
08.20-08.30 Welcome Address - Meeting Perspectives  
 A. Kotsakis (GR), N. Karachaliou (DE)

08.30-09.20 Session I: Biology of Lung Cancer  
 Chairs: G. Koukoulis (GR), N. Karachaliou (DE)

 08.30-08.50 Microenvironment in NSCLC P.  Foukas (GR) 
 08.50-09.10 Heterogeneity of NSCLC and tumor evolution C. Hiley (UK) 
 09.10-09.20 Q&A

09.20-10.10 Oral presentations 1

Ο1-1 09.20 -09.35 AN INTERTWINED LYSOSOMAL GENE EXPRESSION AND FUNCTION MODULE DRIVEN BY      
  TYPE I IFNS SHAPES CDCS1 IN TUMORS  
  E. Aerakis, D. Kerdidani, I. Angelidis, M. Matthaiakaki, S. Henri, M. Tsoumakidou

Ο1-2 09.35-09.50 HLA-CLASS-I EXPRESSION IS FREQUENTLY LOST IN NSCLC AND RELATES WITH   
  LOW CD8+ LYMPHOCYTIC INFILTRATION AND POOR POSTOPERATIVE PROGNOSIS  
  A. Giatromanolaki, I. M. Koukourakis, M. Kouroupi, M. I. Koukourakis

Ο1-3 09.50-10.05 THE ROLE OF PATIENT-DERIVED XENOGRAFTS IN INTRATUMOR HETEROGENEITY STUDIES  
  Z. Kanaki, A. Voutsina, A. Markou, I.S. Pateras, K. Potaris, M. Avgeris, P. Makrythanasis,   
  E. Athanasiadis, I. Vamvakaris, E. Patsea, K. Vaclav, E. Lianidou, V. Georgoulias,   
  A. Kotsakis, A. Klinakis

10.05-10.30 Special lecture (I): COVID-19 and cancer  
 Chairs: A. Kotsakis (GR), D. Papadatos - Pastos (UK)   

 10.05-10.25 Challenges in Covid-19 era in the treatment of thoracic Tumors G. Geropoulos (UK) 
 10.25-10.30 Q&A

10.30-11.00 C o f f e e  B r e a k

11.00-12.10 Session II: Treatment Advances in oncogene driven NSCLC (I)  
 Chairs: P. Christopoulos (DE), F. Ι. Dimitrakopoulos (GR)

 11.00-11.20 Rare EGFR mutations: How to treat?  A. Georgiou (UK) 
 11.20-11.40 The future of TKIs in the adjuvant setting E. Karapanagiotou (UK) 
 11.40-12.00 Targeting resistance mechanisms to EGFR TKIs I. Mountzios (GR) 
 12.00-12.10 Q&A

12.10-12.40 Oral presentations 2

Ο2-1 12.10-12.25 DETECTION OF EGFR MUTATIONS IN PLASMA cfDNA AND PAIRED CTCs OF NSCLC PATIENTS  
  BEFORE AND AFTER OSIMERTINIB THERAPY USING CRYSTAL DIGITAL PCR  
  A. Ntzifa, A. Kotsakis, V. Georgoulias, E. Lianidou

O2-2 12.25-12.40 Identification of PD-L1 and pS6 expression in circulating tumor cells of   
  Osimertinib-treated non-small-cell lung cancer patients  
  E. Pantazaka, Α. Ntzifa, E. Lianidou, A. Kotsakis, V. Georgoulia, G. Kallergi
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12.40-13.30 Special lectures (II) - ALK and KRAS driven NSCLC  
 Chairs: G. Oikonomopoulos (GR), E. Karapanagiotou (UK) 

 12.40-13.00 ALK positive lung cancer P. Christopoulos (DE) 
 13.00-13.20 KRAS mutant lung cancer: light at the end of the tunnel?  F. Koinis (GR) 
 13.20-13.30 Q&A

13.30-14.00 L i g h t  l u n c h

14.00-15.35 Session III: Biomarker driven therapy in rare lung cancer subtypes  
 Chairs: P. Christopoulos (DE), Ch. Charalambous (CY)  

 14.00-14.20 Diagnosis and treatment of MET-positive NSCLC N. Karachaliou (DE)  
   Sponsored by   
 14.20-14.40 Diagnosis and treatment of ΗΕR2-positive NSCLC G. Nintos (UK)  
 14.40-15.00 Diagnostic workup and treatment of NTKR positive tumors  M. Rovithi (GR) 
 15.00-15.20 The future of ADCs in advanced NSCLC K. Boleti (UK) 
 15.20-15.35 Q&A

15.35-16.05 Oral presentations 3

Ο3-1 15.35-15.50 ACTIVITY OF OSIMETRINIB IN PRETREATED PATIENTS (pts) WITH EPIDERMAL RECEPTOR GROWTH  
  FACTOR MUTANT (EGFRmt) NON-SMALL CELL LUNG CANCER (NSCLC), ACCORDING TO  
  DETECTION OF CIRCULATING PLASMA DNA (ctDNA)   
  E. Kontopodis, G. Kallergi, A. Ntzifa, N. Jordana-Ariza, N. Karachaliou, E. Pantazaka,   
  Ch. Charalambous, A. Psyrri, A. Tsaroucha, I. Boukovinas, A. Koumarianou, D. Hatzidaki,   
  E. Lianidou, V. Georgoulias, R. Rosell, A. Kotsakis

Ο3-2 15.50-16.05 IS VIDEO-ASSISTED THORACOSCOPIC (VATS) SLEEVE LOBECTOMY A FEASIBLE ALTENATIVE   
  TO OPEN SURGERY FOR CENTRALLY LOCATED NON-SMALL CELL LUNG CANCER?  
  I. Loufopoulos, G. Geropoulos, N. Madouros, K. Kapriniotis,  
  C. Kakos, Κ. Bhakhri, D. Papadatos - Pastos, N. Panagiotopoulos

16.05-16.30 C o f f e e  B r e a k

16.30-17.40  Session IV: Liquid Biopsy, Biomarkers  
 Chairs: Κ. Boleti (UK), F. I. Dimitrakopoulos (GR) 

 16.30-16.50 Liquid Biopsy Biomarkers in Lung Cancer E. Lianidou (GR) 
 16.50-17.10 Monitoring of metastatic disease with ctDNA F. Papageorgiou (GR) 
 17.10-17.30 Monitoring of minimal residual disease using ctDNA C. Abbosh (UK) 
 17.30-17.40 Q&A
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17.40-18.10 Oral presentations 4

Ο4-1 17.40-17.55 EVALUATION OF MONOCARBOXYLATE TRANSPORTER 4 (MCT4) EXPRESSION AND   
  ITS PROGNOSTIC SIGNIFICANCE IN CIRCULATING TUMOR CELLS FROM PATIENTS WITH   
  EARLY STAGE NON-SMALL-CELL LUNG CANCER  
  Α. Markou, E. Tzanikou, G. Kallergi, E. Pantazaka, V. Georgoulias, A. Kotsakis, E. Lianidou

Ο4-2 17.55-18.10 DNA METHYLATION ANALYSIS OF SELECTED TUMOR SUPPRESSOR GENES IN CIRCULATING   
  TUMOR CELLS AND PAIRED PLASMA SAMPLES OF EARLY STAGE NSCLC PATIENTS  
  Τ. Londra, V. Tserpeli, Α. Kotsakis, V. Georgoulias, Ε. Lianidou, Α. Markou

18.10-19.45 Invited lectures  
 Chairs: D. Papachristou (GR), A. Klinakis (GR)

 18.10-18.35 The role of pathologist in the era of molecular diagnostics K. Linos (US) 
 18.35-18.40 Q&A  
 18.40-19.05 Incorporating functional genomics in the treatment of NSCLC G. Vasmatzis (US) 
 19.05-19.10 Q&A

 19.10-19.35 New therapies in 1L metastatic NSCLC: how confident we are? G. Fotopoulos (CY) 
   Sponsored  by   
 19.35-19.45 Q&A

Saturday, October 23, 2021
08.45-09.55 Session V: Immunotherapy (I)  
 Chairs:  M. Tsoumakidou (GR), Κ. Κosmatopoulos (FR)

 08.45-09.05 TILs as a valid biomarker for immunotherapy I. Pateras (GR) 
 09.05-09.25 Immunology of new targeted therapies and immune checkpoint inhibitors P. Verginis (GR)  
 09.25-09.45 Emerging therapeutics for new targets D. Papadatos - Pastos (UK) 
 09.45-09.55 Q&A

09.55-10.40 Oral presentations 5

Ο5-1 09.55-10.05 T-CELL RECEPTOR REPERTOIRE PROFILING OF METASTATIC NON-SMALL-CELL LUNG CANCER   
  WITH HIGH PD-L1 EXPRESSION  
  M. Elshiaty, F. Lusky, H. Sültmann, A. Stenzinger, M. Thomas, P. Christopoulos

O5-2 10.05-10.20 CLINICAL ACTIVITY OF AN hTERT-SPECIFIC CANCER VACCINE (Vx-001) IN   
  “IMMUNE DESERT” NSCLC  
  I. Pateras, A. Kotsakis, M. Avgeris, E. Baliou, P. Kouroupakis, E. Patsea, V. Georgoulias,   
  J. Menez-Jamet, J-P. Kinet, K. Kosmatopoulos

O5-3 10.20-10.35 A CROSS-TALK BETWEEN CANCER ASSOCIATED FIBROBLASTS (CAFs) AND   
  T REGULATORY CELLS  (Tregs) PROMOTES SUPPRESSION OF THE ANTI-TUMOR IMMUNITY   
  AND BOLSTERS TUMOR DEVELOPMENT  
  A. Varveri, M. Papadopoulou, A. Delis, P. Foukas, P. Verginis

10.35-11.00 C o f f e e  B r e a k

11.00-12.10 Session VI: Immunotherapy (II)  
 Chairs: V. Georgoulias (GR), D. Papadatos - Pastos (UK)

 11.00-11.20 The perspectives of immunotherapy in the curative setting N. Pistamaltzian (GR) 
   Sponsored by  

 11.20-11.40 Update of immunotherapy for advanced oncogene driven NSCLC K. Belessiotis (UK)  
 11.40-12.00 Update of immunotherapy for advanced non-oncogene driven NSCLC G. Oikonomopoulos (GR) 
 12.00-12.10 Q&A

12.10-12.40 Oral presentations 6

O6-1 12.10-12.25 ULTRA-HYPOFRACTIONATED RE-IRRADIATION WITH anti-PD-1 IMMUNOTHERAPY FOR  
  STAGE III RECURRENT NON-SMALL CELL LUNG CARCINOMA (NSCLC)  
  I. M. Koukourakis, A. Giaktzidis, P. Mamalis, A. Giatromanolaki, M. I. Koukourakis

O6-2 12.25-12.40 HYPOXIA ENHANCES PD-L1 AND CD47 IMMUNE CHECKPOINT MOLECULES IN   
  LUNG CANCER CELL-LINES  
  A. Mitrakas, A. Giatromanolaki, M. I. Koukourakis

12.40-13.30 Session VII: Immunotherapy (III)  
 Chairs: N. Pistamaltzian (GR), S. Baka (GR)

 12.40-13.00 Immunotherapy in special populations D. Ziogas (GR) 
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S a t e l l i t e  L e c t u r e s
Friday, October 22, 2021
14.00-14.20 Diagnosis and treatment of MET-positive NSCLC N. Karachaliou (DE)  
   Sponsored by                                                     

19.10-19.35 New therapies in 1L metastatic NSCLC: how confident we are? G. Fotopoulos (CY) 
   Sponsored  by  

Saturday, October 23, 2021 
11.00-11.20 The perspectives of immunotherapy in the curative setting N. Pistamaltzian (GR) 

   Sponsored by  

14.20-14.40 Immunotherapy treatment in SCLC: Meeting the expectations V. Sarris (GR) 

   Sponsored by  

 13.00-13.20 Therapeutic options after immunotherapy failure  Ch. Charalambous (CY)  
 13.20-13.30 Q&A

13.00-14.00 L i g h t  L u n c h

14.00-15.10 Session VIII: Recent advances in SCLC  
 Chairs: M. Koukourakis (GR), G. Ioannidis (CY)

 14.00-14.20 Molecular profiling in SCLC F. I. Dimitrakopoulos (GR) 
 14.20-14.40 Immunotherapy treatment in SCLC: Meeting the expectations V. Sarris (GR) 

   Sponsored by   

14.40-15.00 New targets and future directions in SCLC K. Leventakos (USA) 
 15.00-15.10 Q&A

15.10-16.20 Rare Thoracic Tumors  
 Chairs: Μ. Rovithi (GR), G. Fotopoulos (CY)

 15.10-15.30 Molecular Biomarkers in Mesothelioma D. Oluf Roe (NOR) 
 15.30-15.50 The emerging therapeutic landscape in mesothelioma I. Metaxas (SUI)  
 15.50-16.10 Implementation of targeted therapies and immunotherapy in the treatment   
  of thymic malignancies S. Gennatas (UK) 
 16.10-16.20 Q&A

16.20-17.00 C o f f e e  B r e a k 

17.00-18.00 Invited Lectures  
 Chairs: A. Giatromanolaki (GR), N. Karachaliou (DE) 

 17.00-17.30 Molecular Landscape of Response to Immune Checkpoint Blockade in Lung Cancer:   
  Nuances, Challenges and Clinical Utility V. Anagnostou (USA) 
 17.30-18.00 KRAS and Immunotherapy F. Skoulidis (USA)

18.00-19.00 Multidisciplinary Tumor Board  
 Chairs: T. Diamantopoulos (UK), M. Koukourakis (GR), D. Papadatos - Pastos (UK),   
 N. Panagiotopoulos (UK), A. Giatromanolaki (GR)

 18.00-18.10 Patient with stage III NSCLC K. Belessiotis (UK) 
 18.10-18.20 Discussion Tumor Board  
 18.20-18.30 Patient with oligo-metastatic NSCLC Α. Kokkalis (GR) 
 18.30-18.40 Discussion Tumor Board  
 18.40-18.50 Patient with oligo-progressive NSCLC A. Markou (GR)   
 18.50-19.00 Discussion Tumor Board

19.00-19.30 Special Lecture  
 Chairs: P. Kosmidis (GR), Α. Κοtsakis (GR)

 Immunotherapy with bispecific antibodies N. Karachaliou (DE)

20.00 C l o s i n g  R e m a r k s
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ABSTRACTS
Ο1-1 AN INTERTWINED LYSOSOMAL GENE EXPRESSION AND FUNCTION MODULE DRIVEN BY TYPE I IFNS SHAPES CDCS1 
IN TUMORS
*1,2E. Aerakis, *1D. Kerdidani, 1I. Angelidis, 1M. Matthaiakaki, 3S. Henri and 1,4M. Tsoumakidou  
1Institute of Bioinnovation, BSRC Alexander Fleming, Vari, Greece  
2Laboratory of Physiology, Medical School, National and Kapodistrian University of Athens, Greece  
3Centre d’Immunologie de Marseille-Luminy, Aix Marseille Université, INSERM, CNRS, Marseille, France  
4Greek Research Infrastructure for Personalised Medicine “pMedGR”, Medical School, National and Kapodistrian University of Athens, Greece  
* These authors contributed equally

Background: Conventional dendritic cells type 1 (cDC1s) exclusively cross-present tumor antigens. Their paucity is a negative 
prognostic factor for cancer. cDCs1 have a complex biology that is spatiotemporally regulated. We aim to interrogate the inter-
twined cDC1 gene expression and functional modules in tumors.   
Methods: Leveraging orthotopic lung cancer models we profiled the transcriptome of tumor- versus healthy lung-infiltrating cDCs1 
using bulk RNAseq. Functional ex-vivo assays were performed with FACS sorted primary cDCs1 or the mutu1940 cDC1 line.   
Results: Differential expression analysis suggested that tumor cDCs1 have up-regulated genes associated with lysosomal pro-
cesses and their states are largely driven by type I interferon responses. The lysosomes of purified primary tumor cDCs1 showed 
higher activity compared to those of healthy lungs and faster rates of cancer antigen degradation. These findings were replicated in 
the mutu1940 cell line upon exposure to tumor homogenate, tumor culture medium or type I IFNs. Inhibition and activation assays 
showed that lysosome hyperactivation is caused by inhibition of mTOR phosphorylation downstream of type I IFNs signaling.  
Conclusion: Type 1 IFNs induce a lysosome hyperactive state in tumor cDC1 through suppression of mTOR. The functional impact of 
this tumor-driven state in key aspects of DC biology (maturation, migration, antigen presentation), is currently under interrogation.

Ο1-2 HLA-CLASS-I EXPRESSION IS FREQUENTLY LOST IN NSCLC AND RELATES WITH LOW CD8+ LYMPHOCYTIC  
INFILTRATION AND POOR POSTOPERATIVE PROGNOSIS
A. Giatromanolaki, I. M. Koukourakis, M. Kouroupi, M. I. Koukourakis  
Departments of Pathology, and Radiotherapy/Oncology, Democritus University of Thrace, Alexandroupolis, Greece

Background: Recognition of foreign-antigen presenting cancer cells by cytotoxic T-cells starts with the presentation of abnor-
mal peptides to dendritic cells through MHC/HLA-class-I molecules. Cytotoxic T-cells bind to this antigen-presenting complex 
on cancer cells and secrete perforin and granzymes that induce apoptosis of the target cell. The loss of HLA-class-I molecules 
by cancer cells may have a critical role in patients undergoing immunotherapy with immune checkpoint inhibitors (ICIs) since 
the cytotoxic T-cells fail to recognize cancer cells.   
Methods: We investigated the immunohistochemical expression of HLA-class-I molecules in ninety-four (94) non-small cell 
lung carcinomas. The study has been approved by the local Ethics and Scientific Committees. We used the mouse monoclonal 
Ab, ab70328 (Abcam, UK), at dilution 1/200, and incubation 60min. The antibody was raised against the HLA-A extracellular 
domain and reacts with the heavy chain of human HLA-class-I A, B, and C. Assessment of membrane HLA-expression was 
performed in all-optical fields at x20 magnification. The percentage of cancer cells expressing HLA was recorded per field, 
and the mean value was used to score each case. Statistical analysis was performed with the GraphPad Prism 7.0 package. 
Results: Complete loss of expression (in 90-100% of cancer cells) was noted in 39/94, extensive loss (in 55-85% of cancer cells) 
in 22/94, while weak expression by cell membranes was noted in 9/94 cases. Extensive conservation of HLA-class I expression (in 
>50% of cancer cells) was noted in 24/94 cases. There was no association with stage or histology subtypes. Extensive loss of HLA 
expression was linked with low CD8+ lymphocytic density in the tumor stroma (p<0.05). Disease-specific Kaplan-Meier overall 
survival curves showed a significant association of extensive loss of HLA-expression with poor prognosis (p<0.01). The 5-year 
survival was 83% for patients with sustained HLA expression vs. 40-44% for the rest of patients with loss of HLA expression.

Conclusions: NSCLC patients with loss of HLA-expression by cancer cells have reduced anti-tumor immune response and a 
2-fold decreased chance to reach 5-year survival. The restoration of HLA-class-I expression in tumors emerges as a thera-
peutic target that could find clinical application both as a postoperative immunomodulation policy and as a target to enhance 
or restore sensitivity to ICIs.

Ο1-3 THE ROLE OF PATIENT-DERIVED XENOGRAFTS IN INTRATUMOR HETEROGENEITY STUDIES
Z. Kanaki, A. Voutsina, A. Markou, I.S. Pateras, K. Potaris, M. Avgeris, P. Makrythanasis, E. Athanasiadis,   
I. Vamvakaris, E. Patsea, K. Vaclav, E. Lianidou, V. Georgoulias, A. Kotsakis, A. Klinakis  
Biomedical Research Foundation of the Academy of Athens

Recent advances in sequencing technologies have allowed the in-depth molecular study of tumors, even at the single cell level. 
Sequencing efforts have uncovered a previously unappreciated heterogeneity among tumor cells, which has been postulated to 
be the driving force of tumor evolution and to facilitate recurrence, metastasis, and drug resistance. We focused on early-stage 
operable non-small cell lung cancer and used tumor growth in patient-derived xenograft (PDX) models in mice as a fast-forward 
tumor evolution process to investigate the molecular characteristics of tumor cells that grow in mice, as well as the parameters 
that affect the grafting efficiency. We found that squamous cell carcinomas grafted significantly more efficiently compared with 
adenocarcinomas. Advanced stage, patient age and primary tumor size were positively correlated with grafting. Additionally, we 
isolated and characterized circulating tumor cells (CTC) from patients’ peripheral blood and found that the presence of CTCs 
expressing epithelial-to-mesenchymal (EMT) markers correlated with the grafting potential. Interestingly, exome sequencing of 
the PDX tumor identified genetic alterations in DNA repair and genome integrity genes that were under-represented in the human 
primary counterpart. In conclusion, through the generation of a PDX biobank of NSCLC, we identified the clinical and molecular 
properties of tumors that affected growth in mice.

Ο2-1 DETECTION OF EGFR MUTATIONS IN PLASMA cfDNA AND PAIRED CTCs OF NSCLC PATIENTS BEFORE AND   
AFTER OSIMERTINIB THERAPY USING CRYSTAL DIGITAL PCR
A. Ntzifa1, A. Kotsakis2, V. Georgoulias3, E. Lianidou1

1 Analysis of Circulating Tumor Cells Lab, Lab of Analytical Chemistry, Department of Chemistry, National and Kapodistrian University of Athens, 15771 Athens, 
Greece    
2 Department of Medical Oncology, General University Hospital of Larissa, 41110 Larissa, Greece  
3 Hellenic Oncology Research Group (HORG), 11471 Athens, Greece

Background: Circulating tumor DNA (ctDNA) analysis has clinical utility in EGFR mutant NSCLC. Circulating tumor cells (CTCs) consti-
tute a unique source of information at the cellular level. Digital PCR (dPCR) is a valuable tool for accurate and valid mutation analysis in 
liquid biopsy. The aim of the current study was to detect EGFR mutations in plasma cfDNA and paired CTC-fractions of NSCLC patients 
before the initiation of osimertinib therapy and at progression of disease using crystal digital PCR (cdPCR). Patients and Methods: 
Forty-eight patients with EGFR mutated lung adenocarcinomas resistant to 1st or 2nd generation EGFR TKIs were treated with osimer-
tinib in the context of a multicenter Phase II clinical study (NCT02771314). 2 mL of plasma were used for cfDNA extraction using the 
IDXtract kit (ID-Solutions, France). Crystal dPCR (naica® system, Stilla Technologies, France) was used to quantify mutation allele 
frequencies (MAF) of EGFR mutations in 91 cfDNA samples before and after osimertinib. 80 identical plasma samples were also ana-
lyzed with the FDA-approved cobas® technology. In parallel, EGFR mutations were detected with cdPCR in 64 matched CTC-fractions 
enriched by Parsortix™ (ANGLE plc, UK). Quality control steps were followed both at the preanalytical and analytical level.  
Results: Direct comparison between cdPCR and cobas® revealed high concordance rates for all EGFR mutations; however, in case of 
T790M, cdPCR proved to be more sensitive. Patients with higher %MAFs at PD presented significantly lower PFS compared to those 
with lower levels or without EGFR mutations. Direct comparison of EGFR genotyping between primary tissue and baseline plasma 
cfDNA samples revealed high concordance rates, too. During EGFR mutation analysis in paired CTC- derived gDNA, 11 samples were 
found positive for EGFR mutations with %MAF ranging from 0.2 to 2.25%.
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Conclusions: Crystal dPCR combines the unique benefits of sensitivity and accuracy with the multiplexing capacity for the detec-
tion of multiple EGFR mutations in plasma cfDNA samples and CTCs. High concordance rates were observed between cdPCR and 
cobas® assay. For the first time, cdPCR was applied to detect EGFR mutations in CTC- derived gDNA of NSCLC patients under 
osimertinib. Discordance between plasma and CTC-fractions might be indicative of tumor heterogeneity and predictive for acquired 
resistance.

Ο2-2 IDENTIFICATION OF PD-L1 AND pS6 EXPRESSION IN CIRCULATING TUMOR CELLS OF OSIMERTINIB-TREATED  
NON-SMALL-CELL LUNG CANCER PATIENTS
E. Pantazaka1, A. Ntzifa2, E. Lianidou2, A. Kotsakis3, V. Georgoulias4 and G. Kallergi1 *  
1Division of Genetics, Cell and Developmental Biology, Department of Biology, University of Patras, Patras, Greece  
2Analysis of Circulating Tumor Cells Lab, Lab of Analytical Chemistry, Department of Chemistry, National and Kapodistrian University of Athens, 15771 Athens, 
Greece    
3Department of Medical Oncology, General University Hospital of Larissa, Larissa, Greece  
4Hellenic Oncology Research Group (HORG), Athens, Greece  
* Correspondence: kalergi@med.uoc.gr

Background: The PD-L1/PD-1 axis can provide circulating tumor cells (CTCs) the means to escape the immune system, ultimately 
leading to metastasis. Phosphorylation of the ribosomal protein S6 (pS6) is a downstream event following activation of mTOR, a 
regulator of PD-L1 in lung cancer. In human lung tumors, tumors negative for pS6 were also negative for PD-L1 expression. The 
current study aimed to investigate the expression of PD-L1 and pS6 in CTCs isolated from non-small-cell lung cancer (NSCLC) 
patients treated with Osimertinib.  
Methods: CTCs were isolated from 45 NSCLC patients’ samples using the ISET system. Eighteen patients were at baseline, 14 after 
1 cycle of Osimertinib and 13 patients were at progression of disease (PD). Immunofluorescence experiments were performed for 
the combinations Cytokeratin (CK)/PD-L1/CD45 and CK/pS6.  
Results: CK+ CTCs could be detected in 78% (14/18) of samples at baseline, 71% (10/14) after 1 cycle of treatment and in 54% 
(7/13) of samples at PD. Cells with the phenotype CK+/low/PD-L1+/CD45- were observed in 50% (7/14) of CK+-patients, 60% (6/10) 
of CK+-patients and 57% (4/7) of CK+-patients, at the three different time points, respectively.   
Cells with the phenotype CK+pS6+ were found in 100% of patients at each time point. Spearman analysis revealed a statistically 
significant correlation between CK+/lowPD-L1+/lowCD45- cells at baseline and CK+/lowpS6+/low cells at both baseline (p = 0.012) and after 
1 cycle of treatment (p = 0.041). Survival analysis revealed that the presence of the phenotype CKlowPD-L1+CD45- at baseline was 
related to poorer overall survival (p = 0.003).  
Conclusions: PD-L1 appears as potential prognostic marker at baseline. Correlation between PD-L1+ and pS6+ patients under 
Osimertinib treatment is of interest, suggesting interaction/activation of the corresponding signal transduction pathways. 
Acknowledgements: This research has been co-financed by the European Union and Greek national funds t-hrough the Operational Program Competitiveness, 
Entrepreneurship and Innovation, under the call RESEARCH - CREATE - INNOVATE (project code: T2ΕΔΚ-01562). 

Ο3-1 ACTIVITY OF OSIMETRINIB IN PRETREATED PATIENTS (pts) WITH EPIDERMAL RECEPTOR GROWTH FACTOR MUTANT  
(EGFRmt) NON-SMALL CELL LUNG CANCER (NSCLC), ACCORDING TO DETECTION OF CIRCULATING PLASMA DNA (ctDNA)
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Background: Osimertinib is an irreversible EGFR tyrosine kinase inhibitor (TKI), selective for EGFR TKI-sensitizing mutations and 
the T790M resistance mutation.   
Methods: EGFRmt NSCLC patients who had progressed on prior first-generation EGFR inhibitors were enrolled in the study and 
treated with osimertinib 80 mg daily, irrespectively of the presence of T790M mutation in the primary tumor or the plasma. Serial 
plasma samples were drawn for ctDNA analysis at enrollment, after one month of treatment, at three months intervals, and at 
disease progression. Efficacy outcomes were assessed according to ctDNA at baseline.  
Results: Forty eight pts were enrolled; 48 were evaluable for toxicity and 47 for response according to baseline ct DNA status. 
Median age was 66 years, 27.1% were male, disease stage was IV in 100%.  The T790M mutation was detectable in the baseline 
blood sample in 21.3%. More frequent adverse events included diarrhea (grade 1/2, 12.5%), fatigue (grade 1/2, 12.5%), anorexia 
(grade 1/2, 12.5%) and acneiform rash (grade 1/2, 10.4%).  The objective response rate was 34%, and the disease control rate 
76.6%. The median PFS was 7.5 months (95% CI, 6.0-9.0), the median OS 15.1 months (95% CI, 10.8-19.4) and the 1-year survival 
rate was 69.8%. ctDNA was detected in 61.7% of patients at baseline. Median PFS and OS were 6.0 (95% CI 3.8-6.3) and 13.5 (95% 
CI 10.4-16.6) months in pts with detectable ctDNA at baseline, versus 15.9 (95% CI 8.6-23.3) and 30.9 (95% CI 14.6-47.2) months 
in pts without detectable ctDNA.   
Conclusion: Detection of ctDNA at baseline was related with worse PFS and OS outcomes in pretreated EGFRmt NSCLC pts ad-
ministered osimeritnib. 

Ο3-2 IS VIDEO-ASSISTED THORACOSCOPIC (VATS) SLEEVE LOBECTOMY A FEASIBLE ALTENATIVE TO OPEN SURGERY FOR  
CENTRALLY LOCATED NON-SMALL CELL LUNG CANCER?
I. Loufopoulos1, G. Geropoulos1, N. Madouros1, K. Kapriniotis1, C. Kakos1,  
K. Bhakhri1, D. Papadatos - Pastos1, N. Panagiotopoulos1  
1 Department of Thoracic Surgery, University College London Hospitals, London, United Kingdom

Background: Lung sleeve resection is indicated for centrally located lung tumors, especially for patients who cannot tolerate pneu-
monectomy. Video-Assisted Thoracoscopic Surgery (VATS) has recently gained attention for major lung resections. The aim of this 
systematic review and metanalysis is to compare the intraoperative, postoperative and long-term results between VATS and open 
bronchial sleeve lobectomy for Non-Small Cell Lung Cancer (NSCLC).

Methods: This systematic review and metanalysis were conducted according to PRISMA guidelines. Three electronic databases (MED-
LINE, Cochrane, Scopus) were systematically searched by two independent authors. Reference lists of relevant articles were manually 
searched for additional studies. Original clinical studies that compared VATS and open sleeve lobectomy were included. Data extraction 
was performed by two independent authors based on a standardized extraction form. Risk of bias was assessed with the ROBINS-I tool.

Results: Six studies reported outcomes on 229 VATS and 426 open resections. VATS sleeve lobectomy was associated with significantly 
longer operative time (weighted mean difference [WMD]: 45.85 minutes, 95%CI: [12.06, 79.65], p = 0.01) but less intraoperative blood 
loss (WMD: -34.57 mL, 95%CI: [-58.35, -10.78], p < 0.001). No significant difference (p>0.05) was observed in any other intraoperative 
outcome (margin-negative resection rate, number of lymph nodes resected), postoperative outcomes (drainage duration, length of 
hospitalization, 30-day mortality), postoperative complications, and long-term outcomes (overall survival, recurrence-free survival).

Conclusions: Our study suggests that VATS bronchial sleeve lung resection could be an alternative to open surgery for the manage-
ment of centrally located NSCLC. Nevertheless, the non-randomised design of the included studies may introduce additional bias.
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Meta-Analysis of Outcomes between VATS bronchial sleeve lung resection and Open Surgery for 
the management of centrally located NSCLC 

Variables Weighted 
Mean 

Difference

No. of 
articles 

95%CI I2 Pvalue 

Intra-operative 
outcomes 

     

Operative time 
(minutes) 

45.85 5 12.06, 79.65 85.81% p=0.01 

Estimated Blood 
Loss (ml) 

-34.57 5 -58.35, -10.78 2.37% p<0.001 

R0 Resection 1.03 4 0.44, 2.43 0.00% p>0.05
Lymph Nodes 
Resected 

-0.23 6 -1.18, 0.72 0.00% p>0.05 

Post-operative 
outcomes 

     

Drainage (days) -1.12 4 -2.30, 0.06 77.17% p>0.05
Length of 
hospital stay 
(days) 

-0.54 5 -1.52, 0.43 71.72% p>0.05 

30-day mortality 2.20 3 0.67, 7.22 0.00% p>0.05
Post-operative 
complications 

     

Pneumonia 0.57 5 0.20, 1.48 0.00% p>0.05
Bronchopleural 
Fistula/ 
Empyema 

0.82 4 0.19, 3.43 0.00% p>0.05 

Prolonged air 
leakage 

0.79 3 0.27, 2.36 0.00% p>0.05 

Chylothorax 0.96 4 0.20, 4.64 0.00% p>0.05
Pulmonary 
embolism 

1.21 3 0.20, 7.22 0.00% p>0.05 

Arrhythmia 0.56 5 0.17, 1.85 0.00% p>0.05
Long-term outcomes   

Overall survival 0.84 6 0.62, 1.15 0.00% p>0.05
Recurrence-free 
survival 

0.88 4 0.63, 1.22 0.00% p>0.05 

 
 
 
 
Ο4-1 EVALUATION OF MONOCARBOXYLATE TRANSPORTER 4 (MCT4) EXPRESSION AND ITS PROGNOSTIC SIGNIFICANCE IN  
CIRCULATING TUMOR CELLS FROM PATIENTS WITH EARLY STAGE NON-SMALL-CELL LUNG CANCER
A. Markou1*, E.Tzanikou1, G. Kallergi2, E. Pantazaka2, V. Georgoulias3, A. Kotsakis4 and E. Lianidou1  
1Analysis of Circulating Tumor Cells, Lab of Analytical Chemistry, Department of Chemistry, University of Athens, 15771, Athens, Greece;   
2Division of Genetics, Cell and Developmental Biology, Department of Biology, University of Patras, Patra, Greece  
3First Department of Medical Oncology, IASO General Hospital of Athens, Greece  
4Department of Medical Oncology, University General Hospital of Larissa, Thessaly, Greece

Purpose: Monocarboxylate transporter 4 (MCT4) can manipulate the concentration of lactate in the tumor microenvironment and 
further regulate cancer cell proliferation, migration, and angiogenesis. We investigated for the first time the expression of MCT4 in 
circulating tumor cells (CTCs) derived from early stage Non-Small Cell Lung Cancer patients (NSCLC) and whether this is associ-
ated with clinical outcome.

Experimental Design: Α highly sensitive RT-qPCR assay for quantification of MCT4 transcripts was developed and validated 
and applied to study MCT4 expression in CTC isolated through the Parsortix size-dependent microfluidic device from 53 and 9 
peripheral blood (PB) samples of NSCLC patients at baseline (pre-surgery) and at relapse, respectively as well as we evaluated 
the ‘background noise’ by analyzing peripheral blood samples from 10 healthy donors (HD) in exactly the same way as patients.

Results: MCT4 was differentially expressed between HD and NSCLC patients. Overexpression of MCT4 was detected in 14/53 
(26.4%) and 3/9 (33.3%) patients at baseline and at progression disease (PD), respectively. The expression levels of MCT4 was 

found to increase in CTCs at the time of relapse. Kaplan-Meier analysis showed that the overexpression of MCT4 was significantly 
(P=0.045) associated with progression-free survival (median: 12.5 months, range 5-31 months). 

Conclusions: MCT4 overexpression was observed at a high frequency in CTCs from early NSCLC patients supporting its role in 
metastatic process. MCT4 investigated as clinically relevant tumor biomarker characterizing tumor aggressiveness and its poten-
tial value as target for cancer therapy. We strongly believe that MCT4 overexpression in CTCs merits to be further evaluated as a 
non-invasive circulating tumor biomarker in a large and well-defined cohort of patients with NSCLC.

Ο4-2 DNA METHYLATION ANALYSIS OF SELECTED TUMOR SUPPRESSOR GENES IN CIRCULATING TUMOR CELLS AND PAIRED  
PLASMA SAMPLES OF EARLY STAGE NSCLC PATIENTS
Τ. Lontra1, V. Tserpeli1, Α. Kotsakis2, V. Georgoulias3, Ε. Lianidou1 and Α. Markou1  
1Analysis of Circulating Tumor Cells Lab, Lab of Analytical Chemistry, Department of Chemistry, National and Kapodistrian University of Athens, Athens, Greece 
2Department of Medical Oncology, University General Hospital of Larissa, Thessaly, Greece  
3First Department of Medical Oncology, IASO General Hospital of Athens, Greece

Background: CTCs and ctDNA analysis represents a liquid biopsy approach for real-time monitoring of tumor evolution. DNA 
methylation is considered to be an early event in the process of cancer development and progression. The aim of the present study 
was to evaluate whether detection of DNA methylation of selected tumour suppressor genes in CTCs and matched ctDNA could 
provide significant prognostic information in early stage NSCLC.

Methods: Patients that were diagnosed with operable (stage IA–IIIA) with early stage NSCLC were enrolled in the study. The 
methylation status of five selected genes (APC, RASSFIA1, FOXA1, SLFN11, SHOX2) was examined in: a) 35 DNA samples from 
NSCLC primary tumours and adjacent non-cancerous tissues, b) 42 DNA samples from CTCs isolated through a size-dependent 
microfluidic device (Parsortix, Angle, UK), c) 42 paired plasma cfDNA samples isolated from corresponding plasma samples of 
early stage NSCLC patients (before surgery) and d) in peripheral blood samples of 10 healthy individuals analyzed for evaluation of 
specificity in exactly the same way, by using highly specific and sensitive real time methylation specific PCR assays.

Results: All five gene promoters tested were highly methylated in tumour tissues in comparison to their corresponding adjacent 
non-cancerous tissues. Concordance between gene-promoter methylation in CTC and corresponding cfDNA was 67% and there 
was a slight association (p=0.081). RASSFIA and APC were found methylated in cfDNA samples at 19% and 11.9% respectively, 
whereas in corresponding CTC SLFN11 and APC were found methylated in 7.1% and 7.1% of samples respectively.  Kaplan Meier 
analysis revealed that the incidence of relapse was higher in patients where at least one of these 5 gene promoters was methyl-
ated in ctDNA or CTC in comparison to patients where none gene promoter was methylated (P = 0.036).

Conclusions: The combination of DNA methylation analysis in CTCs and matched plasma cfDNA could provide significant prog-
nostic information in early stage NSCLC. Additional studies, in a large cohort of patients are required to further explore whether 
methylation of these genes could serve as potential prognostic biomarkers in NSCLC.
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05-1 T-CELL RECEPTOR REPERTOIRE PROFILING OF METASTATIC NON-SMALL-CELL LUNG CANCER WITH HIGH PD-L1  
EXPRESSION
M. Elshiaty1,2, F. Lusky1,2, H. Sültmann2,3, A. Stenzinger2,4, M. Thomas1,2, P. Christopoulos1,2  
1Thoraxklinik at Heidelberg University Hospital and National Center for Tumor Diseases, Department of Thoracic Oncology, Heidelberg, Germany, 2Translational 
Lung Research Center Heidelberg (TLRC), German Center for Lung Research (DZL), Heidelberg, Germany, 3Deutsches Krebsforschungszentrum (DKFZ) Heidelberg, 
Division of Cancer Genome Research, Heidelberg, Germany, 4Institute of Pathology Heidelberg University, Heidelberg, Germany

Background: Pembrolizumab is a standard first-line treatment for metastatic non-small-cell lung cancers (NSCLC) with high PD-
L1 expression, but most patients do not respond. There is an unmet need for reliable biomarkers of therapy efficacy. 
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Methods: We retrospectively analyzed baseline blood samples of newly diagnosed stage IV NSCLC patients with PD-L1 expres-
sion ≥50% who subsequently received pembrolizumab monotherapy experiencing rapid progression (RP, progression-free survival 
[PFS] <6 months, n=19), long-term benefit (LR, [PFS] >12 months, n=24), or an intermediate course (IR, [PFS] 6-12 months, n=7). 
Age-matched smokers (n=11) and healthy never-smokers (n=10) were included as controls. The T-cell receptor (TCR) repertoire 
was analyzed by calculating Hamming distances [HD] using TCRβ CDR3-spectratyping, followed by verification with TCRβ next-
generation sequencing (NGS) using the ImmunoSEQ platform. 

Results: NSCLC patients showed significantly increased oligoclonal expansion in blood T-cells compared to age-matched smok-
ers (mean HD across the 24 Vβ families [HDm] 0.16 vs. 0.13, p=0.001), but the profiles were very similar between the LR and RP 
subsets (HDm 0.158 vs. 0.159). The Simpson’s clonality as determined by TCRSeq correlated strongly with HDm across patients 
(r=0.701, p=0.001) and was also similar between the LR and RP subsets (0.057 and 0.042, p>0.50).

Conclusions: Newly diagnosed patients with PD-L1high NSCLC have increased oligoclonal expansion of the peripheral blood TCR 
repertoire compared to age-matched smokers, which is however not predictive of benefit from subsequent pembrolizumab mono-
therapy. HD calculated using TCRβ-spectratyping correlate very well with clonality determined by TCRβ-NGS and might therefore 
represent a simpler alternative for monitoring of the TCR repertoire.

05-2 CLINICAL ACTIVITY OF AN hTERT-SPECIFIC CANCER VACCINE (Vx-001) IN “IMMUNE DESERT” NSCLC
I. Pateras1,†, A. Kotsakis2,†, M. Avgeris3,4, E. Baliou5, P. Kouroupakis6,  
E. Patsea7, V. Georgoulias8, J. Menez-Jamet9, J-P. Kinet9,10 and K. Kosmatopoulos9,*
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Simple Summary: We investigated whether there is any correlation between Vx-001 clinical activity and the tumor immune 
microenvironment (TIME). Our hypothesis was that Vx-001 should be clinically effective in patients with tumor-infiltrating lympho-
cyte (TIL) negative/low infiltrated (non-immunogenic/cold) tumors which are lacking immunosuppressive TIME but not in highly 
TIL infiltrated (immunogenic/hot) tumors associated with immunosuppressive TIME. In this study, we show that the tumor vaccine 
Vx-001 offers a clinical benefit in patients with tumors lacking or weakly infiltrated with TILs. In contrast, Vx-001 is completely 
inactive in the context of tumors highly infiltrated with TILs, thus confirming our hypothesis. TIL negative/low tumor signature is an 
independent predictive factor of Vx-001 efficacy. To our knowledge, this is the first study showing an inverse correlation between 
tumor vaccine efficacy and the presence of TILs. These data support the selection of patients with TIL negative or low infiltrated 
tumors (i.e., patients known to be resistant to immune checkpoint inhibitors (ICIs) and with poor prognosis) as the best candidates 
to receive tumor vaccines and to get a clinical benefit from vaccination.

Abstract: Background: Tumors can be separated into immunogenic/hot and non-immunogenic/cold on the basis of the presence 

of tumor-infiltrating lymphocytes (TILs), the expression of PD-L1 and the tumor mutation burden (TMB). In immunogenic tumors, 
TILs become unable to control tumor growth because their activity is suppressed by different inhibitory pathways, including PD-1/
PD-L1. We hypothesized that tumor vaccines may not be active in the immunosuppressive microenvironment of immunogenic/
hot tumors while they could be efficient in the immune naïve microenvironment of non-immunogenic/cold tumors. Methods: The 
randomized phase II Vx-001-201 study investigated the effect of the Vx-001 vaccine as maintenance treatment in metastatic non-
small cell lung cancer (NSCLC) patients. Biopsies from 131 (68 placebo and 63 Vx-001) patients were retrospectively analyzed 
for PD-L1 expression and TIL infiltration. TILs were measured as tumor-associated immune cells (TAICs), CD3-TILs, CD8-TILs and 
granzyme B-producing TILs (GZMB-TILs). Patients were distinguished into PD-L1(+) and PD-L1(-) and into TIL high and TIL low. 
Findings: There was no correlation between PD-L1 expression and Vx-001 clinical activity. In contrast, Vx-001 showed a significant 
improvement of overall survival (OS) vs. placebo in TAIC low (21 vs. 8.1 months, Cancers 2021, 13, 1658. https://doi.org/10.3390/
cancers13071658 https://www.mdpi.com/journal/cancers Cancers 2021, 13, 1658 2 of 13   
p = 0.003, HR = 0.404, 95% CI 0.219–0.745), CD3-TIL low (21.6 vs. 6.6 months, p < 0.001, HR = 0.279, 95% CI 0.131–0.595), CD8-TIL 
low (21 vs. 6.6 months, p < 0.001; HR = 0.240, 95% CI 0.11–0.522) and GZMB-TIL low (20.7 vs. 11.1 months, p = 0.011, HR = 0.490, 
95% CI 0.278–0.863). Vx-001 did not offer any clinical benefit in patients with TAIC high, CD3-TIL high, CD8-TIL high or GZMB-TIL 
high tumors. CD3-TIL, CD8-TIL and GZMB-TIL were independent predictive factors of Vx-001 efficacy.  

Conclusions: These results support the hypothesis that Vx-001 may be efficient in patients with non-immunogenic/cold but not 
with immunogenic/hot tumors.

Keywords: cancer vaccines; Vx-001; metastatic non-small cell lung cancer; immunologically cold tumors; tumor-infiltrating 
lymphocytes; granzyme B

Ο5-3 A CROSS-TALK BETWEEN CANCER ASSOCIATED FIBROBLASTS (CAFs) AND T REGULATORY CELLS (Tregs) PROMOTES  
SUPPRESSION OF THE ANTI-TUMOR IMMUNITY AND BOLSTERS TUMOR DEVELOPMENT
A. Varveri1, M. Papadopoulou1, A. Delis2, P. Foukas3, P. Verginis1,4,5  
1Center of Clinical, Experimental Surgery & Translational Research, Biomedical Research Foundation Academy of Athens, Athens, Greece  
2Center of Basic Research, Biomedical Research Foundation Academy of Athens, Athens, Greece  
3Department of Pathology, University of Athens Medical School, Athens, Greece  
4Institute of Molecular Biology and Biotechnology, Foundation for Research and Technology, Heraklion, Greece  
5Laboratory of Immune Regulation and Tolerance, Division of Basic Sciences, University of Crete Medical School, Heraklion, Greece

Background: The advent of checkpoint blockade immunotherapy has revolutionized cancer therapeutics, yet such regimens are 
associated with low response rates in a sizable portion of cancer patients. The highly immunosuppressive tumor microenvironment 
(TME) dictates tumor growth and therapy resistance, stressing the demand to unravel TME-driven mechanisms of immune toler-
ance for the development of more effective cancer treatments. Cancer associated fibroblasts (CAFs) represent a heterogeneous cell 
population of the TME with intrinsic survival properties, which densely accumulate in solid tumors and have been acknowledged 
as key players of tumor progression, exerting mainly tumor-promoting properties. Although they have been implicated with almost 
all hallmarks of cancer, their role as immune regulators is largely understudied.

Methods: For immunohistochemistry analysis of human tumors, formalin-fixed paraffin embedded tissues from melanoma and 
colorectal cancer patients were stained with alpha smooth muscle actin (α-SMA) and forkhead box P3 (Foxp3) antibodies. In tumor 
experiments, mice were implanted with B16-F10 melanoma cells. Treg, CAF accumulation was determined with immunofluores-
cence staining (α-SMA, Foxp3) of cryosections derived from tumor-bearing mice. Surface expression of I-Ab, H-2Kb, CD80, CD86 
and α-SMA in CAFs and DQ-OVA uptake were measured with flow cytometry. For antigen presentation assessment and time-lapse 
microscopy experiments, CAFs were cultured in 1:2 ratio with CD4+CD25+GITR+Va2+ Tregs sorted from OT-II mice in the presence 
of OVA323–339 peptide.

Results and Conclusions:  Herein, we demonstrate that CAFs induce an antigen-specific activation of Tregs, facilitating their 
immunosuppressive function in the TME and potentiating tumor progression. Our results show that the presence of α-SMA+ CAFs 
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correlated with T regulatory cell (Treg) accumulation in the TME of mouse melanomas and human tumors. Also, mild depletion of 
αSMA+ CAFs in mice resulted in significant regression of tumor growth, accompanied by reduced Treg infiltration. CAFs exhibited 
surface expression of MHC class I and class II molecules, as well as co-stimulatory molecules, while they were observed to suc-
cessfully engulf and process tumor antigens. Furthermore, CAFs induced antigen-mediated Treg activation and cell proliferation 
in vitro. Additionally, time-lapse microscopy videos depicted that Tregs persistently interact with CAFs upon antigen stimulation. 
Collectively, our data reveal a CAF-Treg cross-talk which may contribute to tumor development. Further investigation of the 
molecular signatures dictating this interaction will provide a better mechanistic insight on how CAFs contribute to Treg-mediated 
immunosuppression in the TME.

06-1 ULTRA-HYPOFRACTIONATED RE-IRRADIATION WITH anti-PD-1 IMMUNOTHERAPY FOR STAGE III RECURRENT   
NON-SMALL CELL LUNG CARCINOMA (NSCLC)
I. M. Koukourakis, A. Giaktzidis, P. Mamalis, A. Giatromanolaki, M. I. Koukourakis  
Departments of Radiotherapy/Oncology and Pathology, Democritus University of Thrace, Alexandroupolis, Greece

Background: Large fractions of radiotherapy around 8Gy (ultra-hypofractionation; U-HypoRT) induce the interferon type-I pathway 
in tumor-infiltrating dendritic cells or even in cancer cells producing the radio-vaccination effect. This is essential for the induc-
tion of immunogenic tumor death. It is postulated that U-HypoRT combined with immune checkpoint inhibitors (ICIs) will enhance 
tumor clearance and induce abscopal effects.

Methods: Ten patients with local recurrence after previous chemo-radiotherapy for stage III NSCLC were recruited in a phase 
II study of re-irradiation with 1 or 2 fractions of 8Gy. RT was given concurrently with anti-PD1 immunotherapy with nivolumab 
(240mg q2w) or pembrolizumab (200mg q3w). Immunotherapy continued till disease progression or development of immunother-
apy-related toxicity. Radiotherapy was given with a VMAT image-guided (IGRT) technique. The follow-up of patients alive at the 
time of analysis ranges from 6-28 months (median 14).

Results: Two months after U-HypoRT, complete and partial response (most responses >80%) of the tumor was documented in 
2/10 (20%) and 5/10 (50%) patients, respectively. Stabilization of disease was noted in 2/10 (20%) patients, while disease progres-
sion occurred in 1/10 (10%) patients. There was no significant toxicity related to RT. Two patients (20%) interrupted immunotherapy 
due to asthenia (after the 15th and 20th cycle, respectively), and one (10%) patient due to severe hypothyroidism (25th cycle). One 
additional patient (10%) interrupted immunotherapy due to nephrotoxicity (8th cycle). There was no case of treatment-related fatal 
outcomes. The 18-month local progression-free survival was 80%, distant metastasis-free survival 83%, and disease-specific 
overall survival 66%. The study continues the recruitment of patients.

Conclusions: Locally recurrent stage III NSCLC after chemo-radiotherapy can be safely treated with U-HypoRT and anti-PD1 im-
munotherapy. Immunotherapy toxicities are manageable, and RT toxicity is minimal. The high response rates and the long local 
and distant disease control in this initial cohort of patients encourage further trials, and support the concept of radio-vaccination 
and induction of abscopal effects.

Ο6-2 HYPOXIA ENHANCES PD-L1 AND CD47 IMMUNE CHECKPOINT MOLECULES IN LUNG CANCER CELL-LINES
A. Mitrakas, A. Giatromanolaki, M. I. Koukourakis  
Department of Pathology and Department of Radiotherapy/Oncology, Democritus University of Thrace, Alexandroupolis, Greece

Background: The high rates of cell proliferation and cell metabolism, and the abnormal construction of blood vessels reduce the 
tumor microenvironment’s oxygen concentration. Hypoxia could affect expression levels of proteins related to immune response 
and promote evasion of cancer cells from immune surveillance. The PD-L1/PD1 immune checkpoint pathway suppresses the ac-
tivity of PD1 expressing cytotoxic T-cells after binding to the PD-L1 expressed by cancer cells and regulatory immune cells. CD47/
SIRPα pathway is another immune checkpoint pathway, where CD47 expressing cancer cells address a ‘don’t-eat-me’ signal to 
SIRPα expressing macrophages, preventing their phagocytosis. Anti-PD-L1 MoAbs are used in clinical routine, while anti-CD47 

MoAbs are under early clinical development.

Methods: A549 and H1299 lung cancer cell lines were used to investigate the levels of CD47 and PD-L1 before and after exposure 
to hypoxia. Cells seeded in 75cm2 flasks followed by incubation in hypoxia chamber for 48h. Then, total mRNA and protein extracts 
were isolated for Real-time PCR and Western Blot analysis, respectively. Hypoxia was tested with expression levels of the LDHA 
gene and protein. The primer sets and antibodies used are presented in the tables below:

Results: The increase of LDHA protein and mRNA expression levels confirmed the hypoxic conditions applied to cancer cells. 
Hypoxia led to an increase in CD47 gene expression and protein levels in the A549 cell line (60% increase), while H1299 cells did 
not show any change. PD-L1 expression levels were increased under hypoxia in both cells lines A549 and H1299. 

Conclusions: Hypoxic conditions in the tumor microenvironment increase the expression levels of immune checkpoint molecules, 
like PD-L1 and CD47, blocking cytotoxic immune responses against lung cancer. Micro-environmental hypoxia may be a principal 
reason for immune checkpoint molecule overexpression in lung cancer cells that blocks anti-tumor immune response mediated 
by T-cells or macrophages.
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