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Προβλεπτικοί Βιοδείκτες στον Καρκίνο 
του Πνεύμονα: 

Παρόν και Μέλλον 



Τι είναι οι Βιοδείκτες 

• A BIOMARKER : is any characteristic that can be measured and 
that gives an indication of the biological state of the patient or 
their tumor. 

 

•  PROGNOSTIC BIOMARKERS : provide information about 
disease outcome and the pace of progression regardless of 
treatment  

 

• PREDICTIVE BIOMARKERS : indicate whether a particular 
treatment is likely to provide a clinical benefit for a patient. 

An Update on Predictive Biomarkers for Treatment Selection in Non-Small Cell Lung Cancer  
 Tamkin Ahmadzada , Steven Kao Glen Reid Michael Boyer Annabelle Mahar and Wendy A. Cooper 
 J. Clin. Med. 2018, 7, 153; doi:10.3390/jcm7060153 



Γιατί χρειαζόμαστε Βιοδείκτες 



Προβλεπτικοί Βιοδείκτες 

• Προβλέπουν την ανταπόκριση στη θεραπεία 

• Μειώνουν το κόστος 

• Μειώνουν την τοξικότητα μιας αναποτελεσματικής θεραπείας 

 

• Ο βιοδείκτης πρέπει να είναι: 
• Ακριβής 

• Φθηνός 

• Αναπαραγώγιμος 

• Εύκολη δειγματοληψία με ελάχιστα επεμβατική τεχνική 

 

 An Update on Predictive Biomarkers for Treatment Selection in Non-Small Cell Lung Cancer  
Tamkin Ahmadzada , Steven Kao Glen Reid Michael Boyer Annabelle Mahar and Wendy A. Cooper J. Clin. Med. 
2018, 7, 153; doi:10.3390/jcm7060153 
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Ιστολογικός τύπος  σαν δείκτης 
(ERCC1) Εxcision repair cross-complement group 1 
enzyme, 
 (TYMS)  thymidylate synthase 
(RRM1)  ribonucleotide reductase regulatory 
subunit M1  
(BRCA1) breast cancer-specific tumor suppressor 
protein 1 for platinum-based chemotherapy 
ΝΟ predictive utility sufficient 
for routine clinical practice 



Ιστολογικός τύπος  σαν δείκτης 



ΜΕΤΑΛΛΑΞΕΙΣ ΣΑΝ ΔΕΙΚΤΕΣ ΘΕΡΑΠΕΙΑΣ 



ΜΕΤΑΛΛΑΞΕΙΣ ΤΟΥ EGFR 



ΜΕΤΑΛΛΑΞΕΙΣ ΤΟΥ EGFR 

• Ασιατική φυλή 
 

• Γυναικείο φύλο 
 

• Μη καπνιστική ή ελαφρά καπνιστική συνήθεια 
 

• Αδενοκαρκίνωμα 
 

• Εγκεκριμένη, στοχευμένη θεραπεία (αναστολείς τυροσινικής κινάσης, Tyrosine Kinase Inhibitors, 
TKIs) 
 

• Exon 19 deletion, L858R exon 21 καλύτερη ανταπόκριση 
 

• Προβλεπτική αξία (δείκτης αποτελεσματικότητας θεραπείας) 

 



ΜΕΤΑΛΛΑΞΕΙΣ ΤΟΥ EGFR 

 



ΜΕΤΑΛΛΑΞΕΙΣ ΤΟΥ EGFR 



ΜΕΤΑΛΛΑΞΕΙΣ ΤΟΥ EGFR 

 



ΜΕΤΑΛΛΑΞΕΙΣ ΤΟΥ EGFR 

 



ΜΕΤΑΛΛΑΞΕΙΣ ΤΟΥ EGFR 

• DELL 19 



Μηχανισμοί αντίστασης στους ΤΚΙ’S  

 

• EGFR exon 20 insertions(4%) 

• T790M (50%) 

• Activation PI3K/AKT (5%) 

• IGF1R Pathway  

• Activation NFkB 

• Met Amplification (4%) 

• Histological transformation SCLC (14%) 

• PTEN mutation 

• PIK3CA mutation 

• Her2 Amplification 

• MAPK1 amplification 

• BRAF mutation 

• Loss of activating EGFR mutant gene 
 



3ης ΓΕΝΙΑΣ TKI’S 
Overcome Resistance with next-generation TKIs 

Osimertinib 

• Increased potency to EGFR T790M 

• Potential to sustain longer efficacy 

• Reduced toxicity 

• C N S   penetration 



3ης ΓΕΝΙΑΣ TKI’S 



3ης ΓΕΝΙΑΣ TKI’S 









 



EML4-ALK 



EML4-ALK 

• Ασιάτες και Καυκάσιοι 

 

• Και στα δύο φύλα 

 

• Αδενοκαρκίνωμα 

 

• Μη καπνιστική ή ελαφρά καπνιστική συνήθεια 

 

• Εγκεκριμένη στοχευμένη θεραπεία (ΤΚΙς) 

 

• Προβλεπτική αξία (δείκτης αποτελεσματικότητας θεραπείας) 
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Historical Overview of ALK+ NSCLC  

Therapeutic Options: Focus on ALK Inhibitors 



Phase III Trials  
of the first ALK/TKI Crizotinib vs Chemotherapy 



Acquired Resistance in ALK+ NSCLC 

 Most patients develop resistance 
to crizotinib1,2 

• Usually within 1–2 years 

• CNS relapses are common3 

 Mechanisms of resistance are  
diverse1,2 

• ALK resistance mutations 

• Alternative signaling pathways 

amp, amplification; CNS, central nervous system; mut, mutation  
1. Katayama R, et al. Sci Transl Med 2012;4:120ra17;  
2. 2. Doebele RC, et al. Clin Cancer Res 2012;18:1472–1482; 
3.  3. Takeda M, et al. J Thorac Oncol 2013;8:654–657. 



 

Mutational sensitivity of established and 
investigational ALK TKIs 

Gainor JF et al., Cancer Discov 2016. 



 

ASCEND-1 ASCEND-1 ASCEND-2 ASCEND-1 ASCEND-3 

ALKi pre-treated ALKi Naive 

n=246 n=163 n=140 n=83 n=124 

PFS, median (mo) 9.03 6.93 7.2 (5.4, 9.0) 18.4 11.1 (9.3, NE) 

12-month PFS 39.1% 28.4% 61.3% 

DOR, median (mo) 9.72 8.25 9.7 (5.6, 12.9) 17.02 9.3 (9.1, NE) 

ASCEND-1, 2 and 3: Progression-Free Survival and Duration of Response 
 



CERITINIB WITH AND WITHOUT BRAIN METS 



ALECTINIB 

 
Primary Endpoint: PFS by IRF (ITT Population)	

Alectinib 

(N=103) 

Crizotinib 

(N=104) 

Events, n (%) 25 (24.3%) 58 (55.8%) 

Median, mo  [95% CI] NR [20.3 - NR] 10.2 [8.2 - 12.0] 

P-value <0.0001 

HR [99.6826% CI] 0.34 [0.17 - 0.71] 
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Presented by: Hiroshi Nokihara 14 

Time (months)	

10.2 months 

NR 

J-ALEX TRIAL 
Hida The Lancet 2017 

ALEX TRIAL 
Peters NEJM 2017 

J-ALEX PFS [95% CI] HR (95%CI) ORR 

Alectinib NR    (20.3,NR)  
0.34 

(0.17,0.71) 

91.6% 

Crizotinib 10.2 (8.2,12.0) 78.9% 

ALEX PFS [95% CI] HR (95%CI) ORR 

Alectinib 25.7 (19.9,NR)  
0.5 

(0.36,0.70) 

82.9% 

Crizotinib 10.4 (7.7,14.6) 75.5% 



BRIGATINIB 



 



 



BRAF MUTATIONS 

 



 

• V600 mutated BRAF 
constitutively activates 
MEK ERK path 

• Non-V600 mutations 
either increase or impair 
BRAF kinase activity 

• Impaired BRAF kinases 
can still activate the ERK 
pathway in a CRAF-
dependent manner 

BRAF MUTATIONS 



DABRAFENIB + TRAMETINIB 



DABRAFENIB + TRAMETINIB 2ND LINE 



DABRAFENIB + TRAMETINIB 1ND LINE 

 

The mOS was 24.6 months, 
 51% achieved a 2-yr  survival 
 



Treatment algorithm for stage IV lung carcinoma with 
BRAF V600 mutation, ESMO Clinical Practice 

Guidelines, September 2019 
 

 



NTRK- ROS1 

• ROS1 as a target in NSCLC 

• Crizotinib FDA approved for ROS1+ NSCLC in 20168 

– ORR=72% 

– Median PFS=19 months 

– No intracranial activity data 

– Ceritinib 

– Lorlatinib 

– Entrectinib 

 

 

INTRACRANIAL ACTIVITY 



Εntrectinib 
Entrectinib is an oral, potent and selective 

ROS1 / NTRK / ALK tyrosine kinase inhibitor that is CNS 

active1,2 

      Designed to cross the blood-brain barrier (BBB), with 

demonstrated 

clinical activity in primary brain tumours and secondary CNS 

metastases 

83% intracranial ORR in ROS1+ NSCLC patients 



Εntrectinib 

53-year-old female with ROS1+ NSCLC 

Baseline  Cycle 2 



Distribution and frequency of NTRK fusions in 
adult and paediatrictumours 

 

Lung cancer (NTRK1  0.12-3.3%, NTRK2 0.02%, NTRK3 0.08%)  



Εntrectinib 

Demetri, et al. ESMO 2018; Doebele, et al. AACR 

2019; Rolfo et al. ESMO 2019 

 



Today’s and Tomorrow’s Targeted therapies 

EGFR 

sensitising 

•Erlotinib 

•Erlotinib + bevacizumab 

•Erlotinib +Necitumumab 

•Gefitinib 

•Afatinib 

•Osimertinib 

ALK 
•Alectinib 

•Crizotinib 

•Ceritinib 

•Lorlatinib 

•Brigatinib 

•Ensartinib 

ROS1 
•Crizotinib 

•Ceritinib 

•Lorlatinib 

•Entrectinib 

•DS-6051b 

•Dabrafenib+Tram  

etinib 

BRAF (V600E) NTRK1 
•Entrectinib 

•Larotrectinib 

RET 
•Cabozantinib 

•Apatinib 

•Vandetanib 

•Ponatinib 

•Lenvatinib 

•BLU-667 

MET 
•Crizotinib 

•Cabozantinib 

HER2 
•Trastuzumab 

•Trastuzumab emtansine 

•Pertuzumab 

•Afatinib 

•Dacomitinib 

KRAS 
• AMG 510 



ΝΕΑ ΒΙΟΨΙΑ  



ΥΓΡΗ ΒΙΟΨΙΑ 



ΠΛΕΟΝΕΚΤΗΜΑΤΑ ΥΓΡΗΣ ΒΙΟΨΙΑΣ 

• DNA από το συνολο του όγκου αποφυγη του προβλήματος της 

ετερογένειας 

• Μη επεμβατική, καλά ανεκτή , χωρις επιπλοκές 

• Εκτιμά μεταλλάξεις στη διάγνωση και την εμφάνιση αντοχής 

• Οι μεταλλάξεις που ανιχνεύονται με υγρή βιοψία εμφανίζουν 

πολύ καλή ανταπόκριση στην προσαρμογή της θεραπείας 

 



ΠΛΕΟΝΕΚΤΗΜΑΤΑ ΥΓΡΗΣ ΒΙΟΨΙΑΣ 

• Μπορεί να επαναλαμβάνεται ανά διαστήματα και να 

ανιχνεύσει μεταλλάξεις και αντοχή στη θεραπεία πολύ πριν 

την ακτινολογική εμφάνιση 

• Μπορεί να μετρήσει ΤΜΒ μεσω NGS  

• KYΡΙΟ ΜΕΙΟΝΕΚΤΗΜΑ: 

     ΧΑΜΗΛΗ ΑΡΝΗΤΙΚΗ ΠΡΟΓΝΩΣΤΙΚΗ ΑΞΙΑ 
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2004 2014 Today 

ONCOLOGY IS BECOMING MORE COMPLEX 
INCREASING AMOUNT OF DATA NEEDED TO DIAGNOSE/TREAT 

 

References: Pao W and Girard N. New driver mutations in non-small-cell lung cancer. Lancet Oncol 2011; Feb;12(2):175-80.    

 Johnson B, et al. A multicenter effort to identify driver mutations and employ targeted therapy in patients with lung adenocarcinomas: The Lung Cancer Mutation Consortium (LCMC). ASCO 2013. 

[Online].  http://meetinglibrary.asco.org/content/111918-132 

http://meetinglibrary.asco.org/content/111918-132
http://meetinglibrary.asco.org/content/111918-132
http://meetinglibrary.asco.org/content/111918-132


IMMUNOTHERAPY ERA 





Immuno-Oncology in NSCLC 
 

Biomarkers are needed because… 

Not all patients respond to and 
benefit from  these  treatments 
• Enrich the treatment population for benefit 
• Benefit is relative to standard of care 

Avoidance of harm?  
• There are toxicities from these drugs 
• Is there a subgroup of patients who fair worse 

on I-O treatment 
• Alternative treatment would be better 

Financial Burden                                       



PD L1 immunohistochemistry 

The only validated predictive biomarker of ICI efficacy 

 

Continuous biomarker- higher PD L1 expression levels 

         higher chance of clinical benefit 

 

4 distinct patterns of PD L1 according to expression on TCs or on ICs 

1. TC only 

2. IC only 

3. TC and IC 

4. neither TC nor IC 

 



BLUEPRINT 2 PROJECT 



Summary of PD-L1 monoclonal antibodies and technical 
aspects for evaluation and agencies’ approvals in NSCLC 





Phase I Check Mate 012: Nivo Plus Ipi in 1st Line NSCLC 

Efficacy Across All Tumor 
PD-L1 expression Levels  



CheckMate 057: Nivo vs. Doc in advanced Non-Squamous 
NSCLC: OS by PD-L1 Expression 

Paz-Ares et al. ASCO 2015, LBA109. 

OS benefit correlates with PD-L1 expression in this Non-SQ trial. 



First-Line Nivolumab in Stage IV or Recurrent Non–
Small-Cell Lung Cancer  CheckMate 026  

• Progression-free Survival and Overall Survival among Patients with a 
Programmed Death Ligand 1 Expression Level of 5% or More. 



5-Year Long-Term Overall Survival for Patients With 

Advanced NSCLC Treated With Pembrolizumab:  
Results From KEYNOTE-001 

Edward B. Garon,1  Matthew D. Hellmann,2 Enric Carcereny,3 Natasha B. Leighl,4 Myung-Ju Ahn,5             Joseph Paul 
Eder,6 Ani S. Balmanoukian,7 Charu Aggarwal,8 Leora Horn,9 Amita Patnaik,10 Matthew Gubens,11 Suresh S. 
Ramalingam,12 Enriqueta Felip,13 Cathie Scalzo,14 Erin Jensen,14 Debra A. Kush, 14 Rina Hui15 
 

• 1David Geffen School of Medicine at the University of California, Los Angeles, Santa Monica, CA, USA; 2Memorial Sloan Kettering Cancer Center, New 
York, NY, USA; 3Catalan Institute of Oncology Badalona, Badalona, Spain; 4Princess Margaret Cancer Centre, Toronto, ON, Canada; 5Samsung Medical 
Center, Seoul, South Korea; 6Yale University, New Haven, CT, USA; 7The Angeles Clinic and Research Institute, Los Angeles, CA, USA; 8Abramson Cancer 
Center at the University of Pennsylvania, Philadelphia, PA, USA; 9Vanderbilt-Ingram Cancer Center, Nashville, TN, USA; 10South Texas Accelerated 
Research Therapeutics, San Antonio, TX, USA; 11University of California, San Francisco, San Francisco, CA, USA; 12Winship Cancer Institute of Emory 
University, Atlanta, GA, USA; 13Vall d’Hebron University Hospital and Vall d’Hebron Institute of Oncology, Barcelona, Spain; 14Merck & Co., Inc., 
Kenilworth, NJ, USA; 15Westmead Hospital and the University of Sydney, Sydney, NSW, Australia 



5-Year Long-Term Overall Survival for Patients With 

Advanced NSCLC Treated With Pembrolizumab:  
Results From KEYNOTE-001 



KEYNOTE 189 



KEYNOTE 189 



Atezolizumab versus docetaxel in patients with previously 
treated non-small-cell lung cancer (OAK): a phase 3, open-label, 

multicentre randomised controlled trial 



PD-L1 
Θετική συσχέτιση με την ανταπόκριση στη θεραπεία με αναστολείς PD-

1/PD-L1 σε όλες τις μελέτες 

Ετερογένεια έκφρασης 

Haragan et al. Lung cancer 2019 

Δυναμική έκφραση 

Powderly et al. ASCO 2013 



Comparative study of the PD-L1 status between surgically resected 
specimens and matched biopsies of NSCLC patients reveal major 

discordances: a potential issue for anti-PD-L1 therapeutic strategies 

M. Ilie1, E. Long-Mira et al.Annals of Oncology27: 147–153, 2016doi:10.1093/annonc/mdv489Published online 19 October 201 



PD-L1–Positive NSCLC: Only Membrane Staining Is 
Positive 

Slide credit: clinicaloptions.com Images provided courtesy of Sanjay Mukhopadhyay, MD. Cleveland Clinic.  

H&E Staining of NSCLC Membrane PD-L1 Staining of NSCLC 

ΖΩΝΤΑΝΟΣ ΙΣΤΟΣ 
 

ΌΧΙ ΕΚΦΥΛΙΣΜΕΝΑ ΚΥΤΤΑΡΑ 

http://www.clinicaloptions.com/


PD-L1–Positive NSCLC: Macrophages Are Positive for 
PD-L1 

Slide credit: clinicaloptions.com Images provided courtesy of Sanjay Mukhopadhyay, MD. Cleveland Clinic.  

Macrophages (PD-L1 Staining) Macrophages (H&E) 

http://www.clinicaloptions.com/


PD-L1–Positive NSCLC: Macrophages Are Positive for 
PD-L1 

Slide credit: clinicaloptions.com 

NSCLC and Macrophages (PD-L1 Staining) NSCLC and Macrophages (H&E) 

Macrophages 

NSCLC PD-L1+ NSCLC 

PD-L1+ Macrophages 

Images provided courtesy of Sanjay Mukhopadhyay, MD. Cleveland Clinic.  

22C3 PLATFORM 

http://www.clinicaloptions.com/


Potential explanations why PD-l1 expression might 
not predict benefit from PD-1 or PD-l1 inhibition 
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IHC but clinical 
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from inhibition 
of PD-1 or PD-L1 

P
o

te
n

ti
al

 e
xp

la
n

at
io

n
s • Spatial and/or temporal variability in 

PD-L1 expression within tumour 

(sampling error) 

 

•Incomplete sensitivity of IHC in the 
detection of PD-L1, with variation 

between assays (false-negative result) 

 

• PD-L2, the alternative ligand for PD-
1, could provide a bypass 

mechanism for immunosuppression, 
leading to responses of 

PD-L1– tumours to anti-PD-1 
antibodies, although in theory , not to 

anti-PD-L1 antibodies 

Nature Reviews | Clinical Oncology D. Ross Camidge1*, Robert C. Doebele1 and Keith M. Kerr https://doi.org/10.1038/ 
s41571-019-0173-9 



Potential explanations why PD-l1 expression might 
not predict benefit from PD-1 or PD-l1 inhibition 
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PD-L1 present by 
IHC but no 
clinical benefit 
from inhibition 
of PD-1 or PD-L1 
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s •Elevation in PD-L1 expression for 

reasons other than in response to a 
primed immune attack (for example, 
intrinsic induction in some oncogene-
addicted NSCLCs) 

• Engagement of other immune 
checkpoints in addition to the PD-1– 

PD-L1 axis and/or immune suppression 
or deficiencies with different 

causes 

• The measured extent of PD-L1 
positivity (a continuous variable) might 

be insufficient for a response to PD-1 or 
PD-L1 inhibition, reflecting 

substantial heterogeneity in the 
underlying tumour biology (including 

neoantigen profiles and mechanisms of 
immune escape 

Nature Reviews | Clinical Oncology D. Ross Camidge1*, Robert C. Doebele1 and Keith M. Kerr https://doi.org/10.1038/ 
s41571-019-0173-9 



Tumor Mutation Burden TMB 
• The sum of somatic (exonic) mutations in a tumor specimen 
• Metric system: mutations per Megabase  
• Synonyms: 

 
 
 
 
 

• Συνολικό φορτίο μεταλλάξεων 



Tumor Mutation Burden TMB 





Tumor Mutation Burden and ICI Efficacy in NSCLC 

24 

127 

Rizvi. Science. 2015;348:124. Slide credit: clinicaloptions.com 

Nonsynonymous Mutation Burden by Durable Benefit 
With IO for Entire Set of Sequenced Tumors 

*By Mann-Whitney test. 

Median: 
299  

Median: 
127  

PFS by Nonsynonymous Mutation Burden  
for Entire Set of Sequenced Tumors 

P = .0008* 
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Selected studies on TMB analysis in lung cancer 
patients 

Mariam Alexander J Thorac Dis. 2018 Nov; 10(Suppl 33): S3994–S3998. 



Frontline Protocols: OS With Single-Agent 
Immunotherapy in Advanced NSCLC 



TMB as Selection Tool 



CheckMate 026: PFS by TMB Subgroup and PD-L1 
Expression With Nivolumab in First-line NSCLC 



CheckMate 227: First-line Nivolumab + Low-Dose 
Ipilimumab for Advanced NSCLC 



CheckMate 227: PFS With Nivolumab + Ipilimumab 
by TMB 



KEYNOTE-189: First-line Pembrolizumab + CT vs  
Placebo + CT in Stage IV Nonsquamous NSCLC 



KEYNOTE-189: Tissue TMB Analysis by WES 

Garassino. WCLC 2019. Abstr OA04.06 



KEYNOTE-042: First-line Pembrolizumab vs CT for 
Advanced NSCLC With PD-L1 TPS ≥ 1% 



KEYNOTE-042: Analysis of tTMB by WES 



Summary of tTMB by WES in Trials of CPI Monotherapy 
vs CPI + CT: New Data From ESMO 2019 

1. Paz-Ares. ESMO 2019. Abstr LBA80. 2. Herbst. ESMO 2019. Abstr LBA79 



MYSTIC: First-line Durvalumab ± Tremelimumab vs 
Chemotherapy in Metastatic NSCLC 



MYSTIC: OS Across bTMB Cutoffs 

Rizvi. ASCO 2019. Abstr 9016. 



MYSTIC: OS by bTMB 



TMB in NSCLC: Summary to Date 

• Unclear clinical role for TMB given lack of FDA-approved therapy for TMB-high NSCLC 
to date 

• Multiple issues with TMB 

Standardization across assays (tumor normal vs tumor only, genomic coverage) 

Efforts ongoing to address standardization of TMB calculation and reporting 

 Appropriate cutoff 

• Tissue input requirements 

 Tissue vs cfDNA 

 Tissue heterogeneity and tumor purity 

• Expensive and slower test than IHC 

However, forces clinicians to wait for driver mutation results before treating with anti–PD-1 
therapy 



ΜΟΡΙΑΚΟΙ ΔΕΙΚΤΕΣ ΑΝΤΑΠΟΚΡΙΣΗΣ ΣΤΗΝ 
ΑΝΟΣΟΘΕΡΑΠΕΙΑ 

• STK11/LKB1 
• KEAP1 

 
 



STK11/LKB1 Mutations and PD-1 Inhibitor 
Resistance in KRAS-Mutant LUAC 

Inactivation of STK11 by mutational or nonmutational mechanisms is associated with an inert or “cold” tumor immune 
microenvironment, with reduced density of infiltrating cytotoxic CD8 + T lymphocytes in both human tumors and 
genetically engineered murine models 

 
IMAGE 
Keck et al., 
ClinCancRes 
2014 



STK11/LKB1 Mutations and PD-1 Inhibitor 
Resistance in KRAS-Mutant LUAC 



TMB and PD-L1 Independent of Clinical Outcomes With 
Pembro + CT in STK11MUT and/or KEAP1MUT Nonsq NSCLC 



Integration of STK11 and KEAP1 Genomic Alterations With 
TMB and Other Biomarkers: Toward a Composite Panel? 



Treatment Algorithm for Patients With Advanced-
Stage NSCLC and PS 0/1 as of 2014 

Adapted from Gandara. Clin Lung Cancer. 2017;8:124 



Treatment Algorithm for Patients With Advanced-
Stage NSCLC and PS 0-1 as of October 2019 

Adapted from Gandara. Clin Lung Cancer. 2017;8:124. 



Immunotherapy Treatment Algorithm for NSCLC in 
2019 

Nonsquamous Squamous 

Pembrolizumab or 
Pembrolizumab + CT  

Pembrolizumab +  
Carboplatin/Pemetrexed -or- 

Chemotherapy Alone 

Pembrolizumab +  
Carboplatin/Pemetrexed 

Pembrolizumab or 
Pembrolizumab + CT  

Pembrolizumab +  
Carboplatin/Paclitaxel or nab-Paclitaxel 

Pembrolizumab +  
Carboplatin/Paclitaxel or nab-Paclitaxel 

PD-L1 ≥ 50% 

PD-L1 ≥ 1-49% 

PD-L1 < 1% 
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 Where does TMB fit in, if anywhere? 
 



ΣΥΜΠΕΡΑΣΜΑΤΑ 

• Προβλεπτικοί βιοδείκτες (θετικοί – αρνητικοί) είναι πλέον απαραίτητοι 

• Σε καρκίνο πνεύμονα προχωρημένου σταδίου 

• NCCN GUIDELINES v 1.2020  : EGFR – EML4-ALK – ROS 1- BRAF – PDL1 

• + Broader molecular profiling (NGS + NTRK DETECTION) 

• Ρόλος του TMB ???? 

• Συνδυασμός βιοδεικτών (θετικών – αρνητικών)                       Καλύτερη επιλογή ασθενών 

  
 
 


