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INCIDENCE AND EPIDEMIOLOGY 

Lung cancer is the leading cause of cancer 
mortality worldwide with 1.8 million newly 

diagnosed cases 

Or 

13% of all cancers diagnosed 2012 

 

   

Esmo guidelines 2017 



 

 
The worldwide numbers are still rising despite an 

ongoing small decline in the western world 

Esmo guidelines 2017 



 



 



 



SCREENING  FOR  LUNG CANCER 
 

 
 

Esmo guidelines 2017 



 

 

 

Screening evaluated in relatively small trials failed 

to show benefit if periodically chest x-ray and/or 

sputum cytology and/or biomarkers were used 

 

 

 

screening by these techniques is therefore not 

recommended 

 

 
 

Esmo guidelines 2017 



 

 

 

The much larger National Lung Cancer Screening 

Trial (NLST) comparing low–dose CT (LDCT) to 

chest x-ray  > 53000 current or former heavy 

smokers  (>30p/y or < 15 years since smoking 

cessation) aged between 55-74 years  showed  

↓ 

20% reduction in lung cancer –related death and 

an overall –cause mortality reduction of 6.7% 

 

 
 

Esmo guidelines 2017 



 

 

 

How screening for LC should become part of 

standard evidence based practice therefore needs 

to be analysed further  

↓ 

 

screening for high risk groups ?? 

Referred to a dedicated programme 

 

 

 

 
 

Esmo guidelines 2017 



 

DIAGNOSIS 
 

 

 

 

 

 
 

Esmo guidelines 2017 



 

 

The most common diagnostic test for LC is 

fibreoptic bronchoscopy 

 

1)endobronchial ultrasound (EBUS) 

 

2) endoscopic ultrasound (EUS)  

 

 

 
 

Esmo guidelines 2017 



 



 

 

in most cases this will be sufficient to diagnose LC 

although quite often the amount of obtained 

material is not sufficient to sub-classify the tumor 

in more detail 

 

 
 

Esmo guidelines 2017 



 



  



 



Thoracoscopy 

 

 

This procedure can obtain samples of N2/N3  

 lymph nodes as well as fluid around the lungs  

 and heart (VATS=video assisted thoracic  

 surgery) 

NCCN 2017 



 

 

Tumour biopsy is an essential procedure for  

 patients with cancer, providing crucial  

 information on diagnosis, prognosis, and  

 prediction of response or resistance to 

treatment.  



 

For decades, biopsy has been, and continues to  

 be, the standard of care.  

 

 

Moreover, analysis of biopsy tissue has been the  

only option to determine the tissue from where  

the cancer originated, as well as the patient’s  

disease stage 



 

 

With the development of targeted therapies, it is  

 now also essential to evaluate the presence or  

 absence of specific molecular alterations in  

 conjunction with known histologic features. 



 

 

Current biopsy procedures are invasive and,  

 especially in NSCLC, often produce too few cells  

 or tissue sections for extensive analysis; multiple  

 biopsies are not feasible for many patients, such  

 as the elderly and those with comorbidities.  



 

 

Although surgical biopsies typically provide  

 the greatest amount of intact tumor tissue for 

analysis, the procedure is invasive, costly and  

 time-consuming.  



 

 

Fine needle aspiration (FNA) and in general 

needle biopsy  procedures are less invasive 

than standard surgical biopsy;  

however, they provide less tumor sample, query 

only a portion of the tumor, and can be difficult to 

analyze because of cellular necrosis or immune 

cell infiltration.  



 

 

 

Perhaps the greatest limitation to tissue-based 

biopsy techniques is that sampling of a single 

tumor may not capture all of the mutations 

present.  



 

 

Cancer evolves genetically over time, a property 

that allows tumors to metastasize and develop 

resistance to treatments that are initially 

effective.  



 

 

Because cancer cells can readily mutate,  

 genetic heterogeneity can exist not only among  

 different tumor sites within a single patient, but 

also within a single tumor.  



 

 

Thus a single tumor biopsy may provide limited  

 information, underscoring the need for less 

invasive techniques, such as a liquid biopsy, that 

allows the potential for frequent testing of 

multiple tumor sites.  



 

 

Liquid biopsy is a minimally invasive test for 

assessing cancer genetic status based on the 

analysis of circulating free DNA (cfDNA) that is 

present in the plasma component of blood. 

 



 

liquid biopsies of cell circulating tumor DNA  

 (ctDNA) represent a non-invasive means of  

 obtaining genomic information and indentifying  

 alterations that can help optimize treatment for  

 pts with advanced cancer 

 

 

 
     

 Esmo /oncology news/madrid 2017 





 



 

 

 

Η σταδιοποιηση στον καρκινο την στιγμη της διαγνωσης  

 είναι ο πιο σημαντικος προγνωστικος παραγοντας  

 επιβιωσης και οι θεραπευτικες επιλογες θα πρεπει να  

 βασιζονται σε αυτη 

 



 

 

Οι περισσοτεροι ασθενεις κατά την στιγμη της  

 διαγνωσης είναι προχωρημενου σταδιου, οπου η  

 πενταετης επιβιωση είναι μολις 4% 



 

 

Η χειρουργικη εξαιρεση σχετιζεται με σημαντικα  

 μεγαλυτερη επιβιωση αλλα μονο το 25% των ασθενων  

 είναι υποψηφιοι για χειρουργικη αντιμετωπιση την στιγμη  

 της διαγνωσης 



Από την  πρωτη εφαρμογη του TNM συστηματος  

 σταδιοποιησης του καρκινου του πνευμονα εχουν  

 επιτευχθει σημαντικες αλλαγες 

 

Όπως και για τους υπολοιπους ογκους η σταδιοποιηση  

 του καρκινου του πνευμονα αναδεικνυει την ανατομικη  

 εκταση του ογκου , η οποια και είναι σημαντικη για την  

 επιλογη της θεραπειας καθως και την εκτιμηση της  

 προγνωσης 



 

 

Η επιβιωση υπολογιζεται από την ημερομηνια της  

 διαγνωσης για την κλινικη σταδιοποιηση της νοσου και  

 από την ημερομηνια του χειρουργειου για την  

 παθολογοανατομικη σταδιοποιηση της νοσου και  

 υπολογιζεται με την Kaplan-Meier method. 



 

 

In pts with clinical stages I-III lessions a 

pretreatment pathological diagnosis is 

recommended  prior to any curative treatment 

 

 
 

Esmo guidelines 2017 



 



 



 



 



 



 



 



 



 



 



 



 



 



 

 
 



 



NSCLC Disease Evolution 

SQ 

19.8% 

Other* 

24.5% ADC 

37.5% 
LC  

3.3% 

Past lung cancer 

landscape  

(pre-2008)[1-3] 
NSCLC 

85.1% 

SCLC 

13.9% 

* Mixed histology, not otherwise specified (NOS). 
† Mostly EGFRvIII. 
 ADC, adenocarcinoma; LC, large cell; NSCLC, non-small cell lung cancer; 

SCLC, small cell lung cancer; SQ, squamous. 

1. SEER Cancer Statistics Review, 1975-2007. Available at: 
http://seer.cancer.gov/csr/1975_2007. Accessed July 10, 2014.  

2. NCCN Guidelines®. NSCLC. V3.2014.  
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7. Kim HS, Pao W. Lung Cancer. 2013;80(3):249-255. 
http://dx.doi:org/10.1016/j.lungcan.2013.02.015. 

8. TCGA Research Network. Nature. 2012;489(7417):519-525. 
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Histology 
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factor for 

treatment 

Molecular pathology becomes a factor for targeted/ 

biomarker-driven therapies 

Current NSCLC Landscape[4-8] 
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Cisplatin 75 mg/m2 Day 1 

Gemcitabine 1,250 mg/m2 Day 1, 8 

Cycle = 21 days 

Stage IIIB/IV NSCLC 

PS 0 - 1 

No prior chemo 

B12/Folate in both arms 

R 

Pemetrexed 500 mg/m2 Day 1 

Cisplatin 75 mg/m2 Day 1 

Cycle = 21 days 

• Primary objective:  Overall Survival 

• Non-inferiority design 

• N = 1,725 patients, enrollment complete 

• Final analysis at 1,190 deaths 

Θεραπεία 1ης γραμμής με βάση τον 

ιστολογικό τύπο 

Scagliotti et al, JCO, 2008, 26: 3543-51 



Θεραπεία 1ης γραμμής με βάση τον 

ιστολογικό τύπο 

*p<0.005, †p<0.05 

Scagliotti et al, JCO, 2008, 26: 3543-51 

 Ο συνδυασμός gemcitabine/cisplatin επιτυγχάνει σημαντικά καλύτερη 
επιβίωση σε ασθενείς με πλακώδες ΜΜΚΠ 

 Ο συνδυασμός pemetrexed/cisplatin επιτυγχάνει σημαντικά καλύτερη 
επιβίωση σε ασθενείς με μη-πλακώδες ΜΜΚΠ 





ASCO treatment guideline for patients 

Stage IV NSCLC 

*Per ASCO guidelines, pembrolizumab + chemotherapy is not recommended for use in the first line setting in NSCLC. †only if patients are receiving 
carboplatin or paclitaxel.  
1L, first line; 2L, 2nd line; ALK, anaplastic lymphoma kinase; chemo, chemotherapy; EGFR-TKI, epidermal growth factor receptor tyrosine kinase 
inhibitor; NSCLC, non-small cell lung cancer; PD-L1, programmed death-ligand 1; ROS1, c-ros oncogene 1; TBD, to be determined; WT, wild-type.  

1. Hanna N, et al. J Clin Oncol. 2017. doi: 10.1200/JCO.2017.74.6065. [Epub ahead of print]. 
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National Comprehensive Cancer Network® (NCCN®) 

treatment guideline for patients with metastatic non-

squamous NSCLC 
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What is cancer immunotherapy? 

Cancer immunotherapy aims to exploit the immune 

system’s ability to recognise and destroy cancer 

cells1  

 

The immune system provides long-term memory 
 

Treatment with an immunotherapy can lead to: 

 durable disease control  and 

 long-term survival 

1. Armstrong AC, et al. BMJ 2001;323:1289–1293 
2. June CH. J Clin Invest 2007;117:1466–1476 



Immunoediting: The role of the immune system 

in cancer development and progression 

Elimination 

• Effective antigen 
processing/presentation 

• Effective activation and 
function of effector cells 
– eg, T-cell activation without  

co-inhibitory signals 

Cancer immunosurveillance 
Equilibrium 

• Genetic instability 

• Tumor heterogeneity 

• Immune selection 

Cancer dormancy 
Escape 

• Tumors may avoid elimination 
by the immune system through 
outgrowth tumor cells that can 
suppress, disrupt, or “escape” 
the immune system 

Cancer progression 

 
Activated  

T cells 
NK cell 

Treg 

Cytokines Tumor cell 

Normal cells 

NK = natural killer; Treg = regulatory T cell. 

Adapted from Vesely MD, et al. Ann Rev Immunol. 2011;29:235-271. 



Tumor antigens  
released by 
tumor cells 

Tumor antigens  
presented to T cells 

T cells are 
activated; they  
proliferate and  
differentiate into  
effector and  
memory cells 

Effector T cells  
recognize  
tumor antigens 

T cells kill  
tumor cells 

The T-Cell Antitumor Response1–6 

1 

4 

2 

3 

5 

APC = antigen-presenting cell.  
1. Andersen MH, et al. J Invest Dermatol. 2006;126:32–41; 2. 
Pardoll DM. Nat Rev Cancer. 2012;11:252–264; 3. Mellman I, et 
al. Nature. 2011;480:480–489; 3. Heemskerk B, et al. EMBO J. 
2013;32:194–203; 4. Boudreau JE, et al. Mol Ther. 2011;19:841–
853; 5. Janeway CA, et al. Immunobiology: The Immune System 
in Health and Disease. 6th ed. New York, NY: Garland Science; 
2004. 
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Tumors use complex, overlapping mechanisms 

to evade and suppress the immune system 

CTLA-4 = cytotoxic T-lymphocyte-associated protein 4; IDO = indoleamine 2,3-dioxygenase; IL = interleukin; MDSC = myeloid-derived 
suppressor cell; MHC = major histocompatibility complex; PD-1 = programmed death-1; TGF-β = transforming growth factor beta;  
Treg = regulatory T cell. 

Vesely MD et al. Ann Rev Immunol. 2011;29:235–271. 

Active T cell Inactive T cell 

Tumor-
associated 
antigens 

APC 

A.  Ineffective presentation of 

tumor antigens (eg, 

downregulation of MHC I) 

B.  Recruitment of 

immunosuppressive cells 

with inactive T cells 

      (eg, Tregs, MDSCs) 

C.  T-cell checkpoint 

dysregulation  

(eg, PD-1, CTLA-4) 

Immunosuppressive factors 

D.  Tumor release of 

immunosuppressive factors 

(eg, TGF-β, IDO, IL-10) 

Treg 

Tumor cells 



Immune checkpoints limit, or 
“check,” an ongoing immune 
response 

Prevents damage to the 
body’s healthy tissues 

 Negative co-stimulation, 
also called “co-inhibition,” 
helps shut down immune 
responses  

 PD-1, CTLA-4, and LAG-3 
are examples of co-
inhibitory “checkpoint 

 Amplitude and quality of a  
T-cell response is regulated 
by a balance of activating 
and inhibitory signals 

” molecules 

Regulation of T-Cell Activation: 

Balancing Activating and Inhibitory Signals 

CTLA-4 = cytotoxic T-lymphocyte antigen-4; LAG-3 = lymphocyte activation gene-3; PD-1 = programmed death-1; PD-L1 = programmed 
death-ligand 1. 

Pardoll DM. Nat Rev Cancer. 2012;12:252–264. 
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Programmed death-ligand 1 (PD-L1)  

 

The binding of PD-L1 to PD-1  transmits 

an inhibitory signal that reduces the 

proliferation of these T cells and can also 

induce apoptosis,  

 

https://en.wikipedia.org/wiki/Apoptosis
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ESMO=European Society for Medical Oncology 

 

NCCN=National Comprehensive Cancer 

Network/evidence –based cancer guidelines 

 a not-for-profit alliance of leading cancer centers devoted 

to patient care, research, and education, ...  

  

 ASCO=American Society of Clinical Oncology 
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IASCL= International Association for the study of 

lung cancer 

 

WHO / CHEST/ BTS/ ERS 

 

 

 

 



 

Multidisciplinary approach 

 

Multimodality treatment 



  

 over the past decade, it has become evident that  

 subsets of NSCLC can be further defined at the  

 molecular level by recurrent 'driver' mutations  

 that occur in multiple oncogenes,  

 including AKT1, ALK, BRAF, EGFR, HER2, 

KRAS, MEK1, MET, NRAS, PIK3CA, RET, and 

ROS1  

https://www.mc.vanderbilt.edu/km/gl/pearls/mutation.html
https://www.mc.vanderbilt.edu/km/gl/pearls/oncogenes.html
http://www.mycancergenome.org/content/disease/lung-cancer/akt1/
http://www.mycancergenome.org/content/disease/lung-cancer/alk/
http://www.mycancergenome.org/content/disease/lung-cancer/braf/
http://www.mycancergenome.org/content/disease/lung-cancer/egfr/
http://www.mycancergenome.org/content/disease/lung-cancer/erbb2/
http://www.mycancergenome.org/content/disease/lung-cancer/kras/
http://www.mycancergenome.org/content/disease/lung-cancer/map2k1/
http://www.mycancergenome.org/content/disease/lung-cancer/met/
http://www.mycancergenome.org/content/disease/lung-cancer/nras/
http://www.mycancergenome.org/content/disease/lung-cancer/pik3ca/
http://www.mycancergenome.org/content/disease/lung-cancer/ret/
http://www.mycancergenome.org/content/disease/lung-cancer/ros1/


 

 

Driver' mutations lead to constitutive  

 activation of mutant signaling proteins that  

 induce and sustain tumorigenesis.  



 

ROS1 is a receptor tyrosine kinase (RTK) of the 
insulin receptor family.  

 

More recently, ROS1 fusions were identified as a 
potential "driver" mutation in non-small cell lung 
cancer (1%) 

 

ROS1 fusions contain an intact tyrosine kinase 

domain.  

https://www.mc.vanderbilt.edu/km/gl/pearls/receptor.html
https://www.mc.vanderbilt.edu/km/gl/pearls/kinase.html
https://www.mc.vanderbilt.edu/km/gl/pearls/receptor.html
https://www.mc.vanderbilt.edu/km/gl/pearls/kinase.html


 

Signaling downstream of ROS1 fusions results 

in activation of cellular pathways known to be 

involved in cell growth and cell proliferation   

 

ROS1 fusions are associated with sensitivity in 

vitro to tyrosine kinase inhibitors that inhibit 

ROS1  



 

 

 The anaplastic lymphoma kinase (ALK) is a  

 receptor tyrosine kinase that is aberrant in a  

 variety of malignancies.  

  

 All ALK fusions contain the entire ALK tyrosine  

 kinase domain.  

https://www.mc.vanderbilt.edu/km/gl/pearls/kinase.html
https://www.mc.vanderbilt.edu/km/gl/pearls/receptor.html
https://www.mc.vanderbilt.edu/km/gl/pearls/kinase.html


 

 Epidermal growth factor receptor (EGFR)  

 belongs to a family of receptor tyrosine kinases  

 (RTKs) that include EGFR/ERBB1,  

 HER2/ERBB2/NEU, HER3/ERBB3, and  

 HER4/ERBB4.  

https://www.mc.vanderbilt.edu/km/gl/pearls/receptor.html
https://www.mc.vanderbilt.edu/km/gl/pearls/receptor.html
https://www.mc.vanderbilt.edu/km/gl/pearls/kinase.html


Binding of a growth factor (e.g., EGF, HGF) to a 
receptor tyrosine kinase activates the receptor 
tyrosine kinase and typically causes the 
dimerization of the two receptor monomers. The 
receptors are activated by phosphorylation 
within their kinase domains. Once the receptor is 
turned on, numerous downstream pathways are 
activated including MAP kinase signaling, 
JAK/STAT signaling, and PI3K/AKT1/MTOR 
signaling. Specific nodes in the pathway that are 
therapeutically actionable are noted.  

My cancer genome 

https://www.mc.vanderbilt.edu/km/gl/pearls/receptor.html
https://www.mc.vanderbilt.edu/km/gl/pearls/kinase.html
https://www.mc.vanderbilt.edu/km/gl/pearls/receptor.html
https://www.mc.vanderbilt.edu/km/gl/pearls/kinase.html
https://www.mc.vanderbilt.edu/km/gl/pearls/dimerization.html
https://www.mc.vanderbilt.edu/km/gl/pearls/receptor.html
https://www.mc.vanderbilt.edu/km/gl/pearls/receptor.html
https://www.mc.vanderbilt.edu/km/gl/pearls/phosphorylation.html
https://www.mc.vanderbilt.edu/km/gl/pearls/kinase.html
https://www.mc.vanderbilt.edu/km/gl/pearls/receptor.html
https://www.mc.vanderbilt.edu/km/gl/pearls/kinase.html




 

Multidisciplinary approach 

 

Multimodality treatment 


