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Cancer statistics 2020

In both sexes combined, lung cancer is:

• The 2nd most commonly diagnosed cancer (2206771, 11.4% of total cases) 

• The leading cause of cancer death (1796144, 18% of total cancer deaths)



The 10 most common cancers in women 2020 

607465 deaths due to lung cancer770828 lung cancer cases

Sung CA CANCER J CLIN 2021



Cigarette smoking

• Two-thirds of lung cancer deaths worldwide are 
attributable to smoking (Sung CA CANCER J CLIN 2021)

• Women who smoke are ∼25 times more likely to 
die from lung cancer than women who do not 
smoke  (Thun NEJM 2013)

• Studies suggest female smokers are more likely to 
develop lung cancer compared to male when they 
smoke the same number of cigarettes (De Matteis Am J 

Epidemiol 2013)

• Controversy remains over whether female sex 
hormones play a role in the development of lung 
cancer regardless of smoking status (Jin Translat Oncol 2019)



Region-specific incidence rates by sex for lung cancers in 2020

Sung CA CANCER J CLIN 2021

Among women the highest
incidence rates are in Northern
America, Northern and Western 
Europe, Micronesia/Polynesia, and 
Australia/New Zealand, with
Hungary having the highest
country-specific rates

Rates are also high in Eastern Asia, 
largely reflecting the high burden
among Chinese women despite
their low smoking prevalence



Lung cancer in never-smokers

• 10%-40% of lung cancers are diagnosed in 
never-smokers 

• The most common histological subtype of 
lung cancer ADC 

• The demographics of lung ADC in never-
smokers are distinct compared with smokers, 
with a greater proportion of women, and 
Asian or Pacific islanders

• EGFR mutations, more frequent in women vs
men 

• Causative factors for lung cancer in never-
smokers are poorly understood 



Is lung cancer incidence in never-smokers increasing?

Retrospective study using registries from 3 US 

Institutions (1990 to 2013) 

Pelosof JNCI 2017

Never-smoker NSCLC increased from 8.0% in 

1990-95 to 14.9% in 2011-13 (P < .001) 



Higher lung cancer incidence in young women than young men (US)

• Nationwide population-based incidence of 
lung cancer: 1995 – 2014

• Among persons born since the mid-1960s, 
incidence rates of lung cancer significantly 
higher among young women than among men

• Patterns not fully explained by sex differences 
in smoking behaviors)

Jemal NEJM 2018



Germline findings in lung cancer:
Li-Fraumeni the main syndrome associated with lung cancer susceptibility

• Li-Fraumeni is a rare cancer susceptibility syndrome associated with germline pathogenic variants in 
the TP53 

• The majority of Li-Fraumeni-associated lung ADC harbour EGFR somatic activating variants 

• NSCLC and Li-Fraumeni syndrome (Mezquita JTO 2020)

 22 NSCLC patients, 64% women
 Driver oncogenic alterations were observed in 90% of tumors, mainly EGFR mutated tumors

• Clinical response to a lapatinib-based therapy for a Li-Fraumeni syndrome patient with a novel 
HER2V659E mutation (Serra Cancer Discov 2013)

• Distinct NSCLC EGFR variants in a family with Li-Fraumeni syndrome: case report (Edmonson JTO CRR 2022)



Ann Oncol 2019

Sex and gender differences may influence cancer treatment outcomes in different ways 
All effects are modulated by age 

• Meaningful differences of both 
innate and adaptive immune 
responses between men and 
women explain different 
prevalence and mortality from 
autoimmune and infectious 
diseases

• Such sex-based differences of 
immune responses reflect 
complex interactions among 
genes, hormones, and 
environment 

(Klein Nat Rev Immunol 2016, Ozdemir JCO 2018)



Ann Oncol 2019



Immune checkpoint inhibitors 
improve OS for patients with 
advanced cancers such as 
melanoma and NSCLC, but the 
magnitude of benefit is sex-
dependent 

Lancet Oncol 18 



• A greater effect of anti–
PD1 alone in men 

• A greater effect for anti–
PD1/ PDL1 plus CT in 
women 

J Natl Cancer Inst 19 

HRs of death according to sex and type of immunotherapeutic strategy 



Sex differences in risk of severe AEs in patients receiving immunotherapy, targeted therapy, 
or CT in cancer clinical trials (Unger JCO 2022)

• In total, 23,296 patients (women, 37.9%; men, 
62.1%) from 202 trials were analyzed

• Overall, 64.6% experienced one or more severe 
(G >3) AEs

• Women had a 34% increased risk of severe AEs 
compared with men (OR 1.34; P , .001), including 
a 49% increased risk among those receiving ICI 
(OR 1.49; P , .001)

• Women experienced an increased risk of severe 
symptomatic AEs among all treatments, 
especially ICI (OR 1.66; 95% CI, 1.37 to 2.01; P , 
.001)

• Women receiving CT experienced increased 
severe hematologic AE



CT lung cancer screening: findings from the NELSON trial

• NELSON, the second largest randomized controlled trial to demonstrate a reduction in lung cancer 
mortality with CT screening of people at high risk

• Overall, CT scanning decreased mortality by 24% in high-risk men and 33% in high-risk women over a 10-
year period

de Koning WCLC 2018, NEJM 2020 

Women represents only 
16% of population 



Take home messages

• Lung cancer is the second leading cause of cancer-related deaths among women worldwide

• Lung cancer cases by smoking are preventable

• Two-thirds of lung cancer never smoker are women

• EGFRm more frequent in never females vs males

• Sex differences in the immune system and immune reactions

• Future opportunities to reduce cancer mortality through improvements in screening and early 
detection
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