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Etiology of Lung Cancer: Tobacco



E. Lim et al. Abstract 1MO  ESMO 2022
W. Hill et al., Nature  2023

Etiology of Lung Cancer: Air Pollution

Oncogenic driver:

 EGFR, ALK…
Air pollution Tumour initiation



https://gco.iarc.who.int
Data version: Globocan 2022 (version 1.1) - 08.02.2024

Lung cancer incidence and mortality

Worldwide Belgium

ASR= Age-Standardized Rate



P. Goldstraw et al.  Jtho 2015
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Stage 1
26%

Stage 2
8%

Stage 3
27%

Stage 4
39%

Treatment of lung cancer depends on the disease stage at diagnosis

Metastatic

Surgery (or radiation) Systemic treatment(chemo, immuno or targeted therapy)



Dépistage: médecine préventive, régionale



Patient de 55 ans , fumeur actif, depuis l’âge de 20 ans , 35  AUP

Docteur est ce que vous pouvez me réaliser 
des  examens de dépistage du cancer 

cancer poumon ?

1- OUI
2-NON
3-Eventuellement 



Screening workflow, outcome and pitfalls

Daniel E. Jonas et al . JAMA. 2021

Screening
Workup or 
surveillance

Treatments



Low-Dose 
Computed 
Tomographic 
Screening for 
Lung clinical 
trials

Desai and Prasad:

J Gen Intern Med . 2020

n= 53 454 participants

n= 15 792 participants



Is lung cancer screening the way forward?

De Koning et al. NEJM 2020
C. Heneghan et al. BMJ 2020

Screening 

1000 individuals

No Screening 

1000 individuals

132 130 Deaths at 10 years

Lung cancer 
deaths

Other causes
of death

Lung cancer 
deaths

Other causes
of death

10824 9832



Is lung cancer screening the way forward?

Eo Rin Cho et al. NEJM Evid 2024

Impact of Smoking Cessation Age on Long-Term Survival: It’s Never Too Late to 
Quit — But the Sooner, the Better

Arréter de fumer avant 40 ans
+11,5 ans de survie globale 

Arréter de fumer entre 40-49 ans
+6 ans de survie globale 

Arréter de fumer entre 50-59 ans
+2,5 ans de survie globale 



Is lung cancer screening the way forward?Stopping Smoking After Lung Cancer Diagnosis Saves More Lives Than 
Chemotherapy

Mahdi Sheikh et al. Ann Intern Med. 2021

[HR], 0.67 [CI, 0.53 to 0.85]

[HR], 0.70 [CI, 0.56 to 0.89]



Is lung cancer screening the way forward?

NLST research team. J thorac Oncol 2019

Scanner: LDCT

Rx Thorax: CXR



Is lung cancer screening the way forward?

Ganti AK et al. JAMA Oncol. 2021Screening in USA

Is lung cancer screening the way forward?



Is lung cancer screening the way forward?

K.A. Rendle et al. Ann Intern Med. 2024

Rates of complications after subsequent invasive procedures in PROSPR (real 
life) vs. NLST ( clinical trial) patients

= Real life 

= Clinical trial



CD8 T lymphocyte

Human tumor cells
melanoma

1988



CD8 T lymphocyte

Tumor cells
melanoma

1988

1986



Mieux appréhender les interactions caHow do tumor cells resist T-cells?



Mieux appréhender les interactions caHow do tumor cells resist T-cells?
……possibly by secreting galectins

galectins



Immune checkpoint inhibits 
T-cell activation

Anti-PD-1/PD-L1  antibodies 
permit T cell activation 

Tumor cell 
death

Immune 
attack

T cell Tumor cell

Anti-PD-1 
antibody

Activate
d T cell

PD-1 PD-L1

Anti-PD-L1 
antibody



Unusual clinical history
Oct 2022 Aug 2024 Aug 2024

Dec 2024Oct 2024

v



Techniques de Détection et de Diagnostic: Le surdiagnostic

Taille tumorale

TempsCellule anormale Décès non-lié au cancer

Cancer symptomatique

Décès par cancer

Stable

Surdiagnostic

Adaptée de la presentation de Prasad Vinay K 11 Mai 2023



Patient de 55 ans , fumeur actif, depuis l’âge de 20 ans , 35  AUP

Docteur est ce que vous pouvez me réaliser 
des  examens de dépistage du cancer 

cancer poumon ?

1- OUI
2-NON
3-Eventuellement 



Stage 1
26%

Stage 2
8%

Stage 3
27%

Stage 4
39%

Treatment of lung cancer depends on the disease stage at diagnosis

Metastatic

Surgery (or radiation) Systemic treatment(chemo, immuno or targeted therapy)



Chemotherapy improves survival in metastatic NSCLC — But does not offer a 
cure

Burdett et al  et al. JCO 2008

Median overall survival of  6 months (+ 1,5 months)

Best supportive care
Chemotherapy

Best supportive care
Chemotherapy



All roads lead to Platinum doublets  in NSCLC : similar survival, choice driven 
by tolerance

Schiller et al. – NEJM 2002
Scagliotti et al. – JCO 2008 

cisplatin/gemcitabine
cisplatin/pemetrexed



Acute and long-term 
chemotherapy 

associated adverse 
events in patients with 

cancer

M.B. Lustberg et al. nature reviews 
clinical oncology 2023 

M. Kuderer et al. nature reviews 
clinical oncology 2023



Mazieres, J. et al. Annals of Oncology 2019
Hendriks, L.E. et al. Annals of Oncology 2023

Immunotherapy is not effective in NSCLC with actionable driver alterations

EGFR

ALK

ROS1

RET

Metastatic  NSCLC

Driver alteration
EGFR, ALK,  RET... Targeted therapy

Osimertinib

Alectinib, Brigatinib.....

Entrectinib,Repotrectinib...

Selpercatinib, Pralsetinib

Non-smoker with NSCLC



7/2/2019: Patiente 49 ans, institutrice, 1 fille de 6,5 ans



7/2/2019: Patiente 49 ans, institutrice, 1 fille de 6,5 ans



7/2/2019: Patiente 49 ans, institutrice, 1 fille de 6,5 ans

Quel élément simple dans l’anamnèse 
peut déjà orienter le type de 
cancer du poumon dont souffre le patient ?



Genetic alterations in  NSCLC

Full WT
15%

Unknown
35%

ALK 
5%

PIK3CA 
2%

HER2
1%

BRAF 
2%

KRAS
29%

EGFR 
sensitizing

10%

EGFR 
resistance

1%

Biomarker  France (IFCT)

Wild Type
27%

Multiple
2%ALK 

8%

PIK3CA 
0%

HER2
3%BRAF 

3%

KRAS
6%

EGFR 
51%

BioCAST (IFCT)

Sun S. Nature rev. Ca. 2007
Barlesi F, Lancet 2016
Couraud S, ERJ 2015

Never-smokersOverall



34

ALK Fusion



35Goldstraw P. et al. JTO 2016
Pacheco JM et al. Journal of Thoracic Oncology 2019

Patients treated with ALK TKIs:

• 5 years OS of 60%

• Median OS of 6,8 years (81 months) 

from diagnosis of stage IV disease

The historical 5 years OS rate for molecularly unselected stage IV NSCLC is 6%

Targeted therapy with ALK TKIs is improving outcomes of patients with 
ALK+ NSCLC



Targeted therapy with ALK TKIs is improving outcomes of patients with 
ALK+ NSCLC

7-years OS rate : 48,6% with alectinib

S. Peters et al. Annals of Oncology 2025



M. Skribek et al. Journal of Internal Medicine 2022

Complications following novel therapies for non-small cell lung cancer

EGFR

ALK

ROS1

RET

Metastatic  NSCLC

Driver alteration
EGFR, ALK,  RET... Targeted therapy

Osimertinib

Alectinib, Brigatinib.....

Entrectinib,Repotrectinib...

Selpercatinib, Pralsetinib

Non-smoker with NSCLC



7/2/2019: Patiente 49 ans, institutrice, 1 fille de 6,5 ans

Syndrome cave

Dyspnée



Mazieres, J. et al. Annals of Oncology 2019
Hendriks, L.E. et al. Annals of Oncology 2023

Immunotherapy is not effective in NSCLC with actionable driver alterations

EGFR

ALK

ROS1

RET

Metastatic  NSCLC

Driver alteration
EGFR, ALK,  RET... Targeted therapy

Osimertinib

Alectinib, Brigatinib.....

Entrectinib,Repotrectinib...

Selpercatinib, Pralsetinib

No driver alteration
Driver alteration

Immunotherapy +/-Chemotherapy

Non-smoker with NSCLC



Immune checkpoint inhibits 
T-cell activation

Anti-PD-1/PD-L1  antibodies 
permit T cell activation 

Tumor cell 
death

Immune 
attack

T cell Tumor cell

Anti-PD-1 
antibody

Activate
d T cell

PD-1 PD-L1

Anti-PD-L1 
antibody





Metastatic NSCLC : Efficacy of Immunotherapy based backbone

Garassino et al. JCO 2023
Novello et al . JCO 2023

20% Cure Rate

80% Death Rate : 
1-Treatment Failure, 
2-Toxicity, 
3-Comorbidities (Cardiovascular Diseases, …)

Overall survival

chemotherapy followed by immunotherapy     

chemotherapy + immunotherapy

10% Cure Rate



immune checkpoint inhibitors related adverses events

Qinan Yin  et al. Front. Immunol 2023













6/2025: Patiente 65 ans

Quel élément simple 
dans l’anamnèse 
peut déjà orienter le 
type de 
cancer du poumon 
dont souffre le 
patient ?



6/2025: Patiente 65 ans



6/2025: Patiente 65 ans



Stage 1
26%

Stage 2
8%

Stage 3
27%

Stage 4
39%

Treatment of lung cancer depends on the disease stage at diagnosis

Metastatic

Surgery (or radiation) Systemic treatment(chemo, immuno or targeted therapy)



53

Surgery

Adjuvant 

chemotherapy

Tumor

Former standard of care

Surgery

Adjuvant 

Immunotherapy

Tumoral 

biopsy

Neoadjuvant 

Chemo + 

Immunotherapy

For 3 months

Tumor

Since 2024

Overall survival 

Forde PM, Spicer J, et al., NEJM, 2025

Neoadjuvant chemoimmunotherapy for stage II-III NSCLC patients



6/2025: Patiente 65 ans



6/2025: Patiente 65 ans
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Is lung cancer screening the way forward?

NLST research team. J thorac Oncol 2019

Scanner: LDCT

Rx Thorax: CXR

Surplus de cancer du poumon 
le groupe LDCT Vs groupe CXR

Scanner: LDCT

Rx Thorax: CXR

Cancer du poumon bronchioloaveolaire 



Is lung cancer screening the way forward?

NLST research team. J thorac Oncol 2019

Scanner: LDCT

Rx Thorax: CXR



M. Forde et al, NEJM 2022

Immunotherapy in resectable advanced (stage 2-3) NSCLC

Chemo (pCR)

Nivolumab+Chemo (pCR)

Nivolumab+Chemo ( no pCR)

Chemo (no pCR)



Niveaux de preuve /recommandations



All roads lead to Platinum doublets  in NSCLC : similar survival, choice driven 
by tolerance

Dong Wang  et al. – Nature review 2005
Kelland, L  et al. – Nature reviews cancer 2007
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