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G R Degenais The Lancet 2020
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Introduction  

G R Degenais The Lancet 2020

Cancer causes twice as many deaths as cardiovascular disease           

in high-income countries
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Epidemiology Worldwide  
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Epidemiology Worldwide  

INCIDENCE

Lung Cancer, 2020

2.1 million new cases/year 

1.8 million deaths/year

All cancers:

19.3 Million 

new cases

MORTALITY All cancers:

9.9 Million  

deaths
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Epidemiology Europe

Global Cancer Observatory, European Network of Cancer Registries, European Cancer Information System

All cancers (2022)
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Epidemiology Europe

Global Cancer Observatory, European Network of Cancer Registries, European Cancer Information System

All cancers (2022)
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Epidemiology Europe: Lung Cancer Deaths 

M. Malvezzi , Annals of Oncology 2023

2018 (purple) 

2023 (green)
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Epidemiology Europe: Lung Cancer Deaths 

M. Malvezzi , Annals of Oncology 2023

2018 (purple) 
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Epidemiology: Stage distribution  

NSCLC: Stage distribution at diagnosis  

A.K. Ganti, JAMA Oncology 2021



Lung Cancer: Histological subtypes

Introduction to Lung Cancer

S. Sun Nature Rev 2007



Lung Cancer: Histological subtypes

Introduction to Lung Cancer

Feature Small-Cell Lung Cancer Squamous carcinoma Adenocarcinoma

Prevalence 15% of all Lung cancers 20% (decreasing) of 

NSCLC

75% (increasing) 

of NSCLC

Sex More prevalent in men More prevalent in men The most frequent in women 

Location Central Central Peripheral and multifocal

Risk factors >95% smokers >90% smokers 25% non- smokers

Cell of Origin Neuroendocrine 

cells

Basal cells Alveolar Type 2 cells

S. Sun Nature Rev 2007



17

▪ Relative risk (smokers: non-smokers) = 30:1

▪ Correlation with smoke (Men 90%, Women 

60%)

▪ Risk based on pack /years: smoked packs of 

cigarettes/day x duration in years

▪ Radon is the second leading cause of lung 

cancer after smoking

▪ Factors related to work-exposure: Asbestos, 

Cadmium, Chrome, Nickel  

Introduction to Lung Cancer
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Introduction to Lung Cancer

U.S. EPA, World Health Organization (WHO), and Surgeon General’s Office
M Riudavets, Cancers 2022



19

Lung Cancer Screening

Introduction to Lung Cancer

Tomonaga et al IJC 2022

Budget Impact of CT screening in Switzerland



Stage IA

Stage IB

If not-operable

NSCLC: Approach to treatment

Introduction to Lung Cancer



Stage IA Stage IIA/B

Stage IB

Introduction to Lung Cancer

NSCLC: Approach to treatment



Stage IA Stage IIA/B Stage IIIA

cT3 N1

T4 N0/1
Stage IB

Introduction to Lung Cancer

NSCLC: Approach to treatment



Stage IA Stage IIA/B Stage IIIA/B not 

operable

Pancoast Tumor

Stage IIIA

cT3 N1

T4 N0/1
Stage IB

Introduction to Lung Cancer

NSCLC: Approach to treatment

+



Stage IA Stage IIA/B Stage IIIA/B not 

operable

Pancoast Tumor

Stage IVA/B
Stage IIIA

cT3 N1

T4 N0/1
Stage IB

Introduction to Lung Cancer

NSCLC: Approach to treatment



Schiller NEJM 2002

50% of patients at 8 months
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Different chemotherapies

(including cisplatin, taxanes..)

NSCLC: Survival at Stage IV in 2002

Introduction to Lung Cancer
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Cancer classification: From tumor origin to molecular signatures

Lung cancer

1980s
Anatomical classification

Introduction: Targeted treatments 

Adapted from: Munoz, Nat Rev Clin Onco 2013; Xing, Oncogene 2012



1990s-2000s
Histological classification

Lung cancer

1980s
Anatomical classification

Cancer classification: From tumor origin to molecular signatures

Introduction: Targeted treatments 

Squamous carcinoma Adenocarcinoma

Adapted from: Munoz, Nat Rev Clin Onco 2013; Xing, Oncogene 2012



1990s-2000s
Histological classification

2010s
Molecular classification

Lung cancer

1980s
Anatomical classification

Cancer classification: From tumor origin to molecular signatures

Introduction: Targeted treatments 

Squamous carcinoma Adenocarcinoma

Adapted from: Munoz, Nat Rev Clin Onco 2013; Xing, Oncogene 2012



Molecular aberrations may lead to malignant transformation

Introduction: Targeted treatments 

Non-malignant lesion

Oncogenic hit

Malignant lesion

Gene 

aberrations

Survival and 

growth advantage

Adapted from: Munoz, Nat Rev Clin Onco 2013; Xing, Oncogene 2012



Discovery of molecular signatures

Adapted from: https://www.sevenbridges.com

Introduction: Targeted treatments 

• TCGA: The Cancer Genome Atlas

• Started in 2005

• Sequencing more than 11,000 patients from 33 cancer types



Discovery of molecular signatures for clinical application 

Adapted from: https://www.sevenbridges.com

Introduction: Targeted treatments 

Chemotherapy: 

Low specificity & 

High toxicity 



Discovery of molecular signatures for clinical application 

Adapted from: https://www.sevenbridges.com

Introduction: Targeted treatments 

Targeted-therapy: 

High specificity & Low toxicity
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Swiss Cancer League report 2020

Results: Diagnostic, targeted treatments

The impact of molecular testing on patients with lung cancer

Lung Cancer in Switzerland/year

Men Women Total

2700 1800 4500
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Results: Diagnostic, targeted treatments

The impact of molecular testing on patients with lung cancer

Lung Cancer in Switzerland/year

Men Women Total

2700 1800 4500

Adapted from Bubendorf, Europ Resp Rev 2017

KRAS 25%

EGFR   10%

ALK       4%

ROS1    2%

RET        1%

NTRK     1%

HER2 3%

BRAF 3%

PI3KCA 2%

NRAS 1%

NRAS 1%

AKT 1%

MET 3%
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Unknown 42%

Adenocarcinoma

FGFR 22%

DDR2   4%

PI3KCA 2%

MET 5%

MET 2

BRAF 2%

Unknown 33%

Squamouscarcinoma



Swiss Cancer League report 2020

Results: Diagnostic, targeted treatments

KRAS 25%

EGFR   10%

ALK       4%

ROS1    2%

RET        1%

NTRK     1%

HER2 3%

BRAF 3%

 

 

AKT 1%

MET 3%

Unknown 42%

Adenocarcinoma

FGFR 22%

DDR2   4%

PI3KCA 2%

MET 5%

MET 2

BRAF 2%

Unknown 33%

Squamouscarcinoma

The impact of molecular testing on patients with lung cancer

Lung Cancer in Switzerland/year

Men Women Total

2700 1800 4500

Targetable alterations 

(40% = 1800 patients)

….Not yet targetable

Adapted from Bubendorf, Europ Resp Rev 2017
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Indoor radon concentration and molecular alterations in NSCLC patients

Results: Diagnostic, targeted treatments

M Riudavets, Cancers 2022



Colin R. Lindsay Lung Cancer July 2021

Results: Diagnostic, targeted treatments

The impact of molecular testing on patients with lung cancer



Results: Targeted treatments

Current targeted treatments for patients with stage IV NSCLC

Erlotinib Crizotinib Afatinib

Osimertinib

Gefitinib

Alectinib 

Lorlatinib

Selpercatinib

Brigatinib

Capmatinib

Larotrectinib 

2004 2011 2013 2014 2016 2018 2019 2020 2021

Sotorasib

Tepotinib

Adagrasib

2022

Crizotinib

Dabrafenib/

Trametinib Entrectinib

Entrectinib

2023

Praseltinib
Ceritinib

Trastuzumab derux.



Results: Targeted treatments

Current targeted treatments for patients with stage IV NSCLC

Hardtstock et al. BMC Cancer 2020



Results: Targeted treatments

Current targeted treatments for patients with stage IV NSCLC

Hardtstock et al. BMC Cancer 2020



Immunotherapy for lung cancer
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Immunotherapy for lung cancer



Results: Immunotherapy

Garassino M JCO 2023

Long-Term Survival in patients with stage IV, 1st line  

Chemo + Immuno

Chemo



12/2015 02/2016 05/2016 To date

Chemotherapy Anti-PD1

Results: Immunotherapy

59 yo male: Stage IV Adenocarcinoma of the lungs
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Thank you
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Results: Targeted treatments

Socio-econimic impact of targeted drugs

Adapted from, WHO GloboCan, BBC, Centers for Disease Control and Prevention and National Center for Health Statistics, US, 2013

Targeted treatments: Better QUANTITY and QUALITY of life
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