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Abstract

Lung cancer in never smokers {LCINS) represents a growing and distinct entity within the broader landscape of lung malig-
nancies. This review provides a comprehensive overview of LCINS, encompassing its epidemiologic trends, risk factors,
distinct genomic alterations, clinical outcomes and the ongoing initiative aimed at formulating screening guidelines tailored
to this unique population. As LCINS continues to gain prominence, understanding its intricate genomic landscape has become
pivotal for tailoring effective therapeutic strategies. Moreover, LCINS does not meet the criteria for lung cancer screcning
as per the current guidelines. Hence, there is an urgent need to explore its heterogeneity in order to devise optimal screening
guidelines conducive to early-stage detection. This review underscores the vital importance of detailed research to elucidate
the multifaceted nature of LCINS, with the potential to shape future clinical management and screening recommendations
fior this unique and growing patient cohort.

keywords Lung cancer - Never smoker - Genomic landscape - Sereening - NSCLC - SCLC

Introduction landscape, prognosis, treatment implications, and screening
of lung cancer in never smokers {LCINS).

Lung cancer is the leading cause of cancer-related deaths

worldwide [1]. In 2023, it is estimated that there will be

238,340 new cases and 127,070 deaths in the USA duc o Epidemiology

lung cancer [2]. Tobacco smoking is the predominant risk

TaloTwagwns

factor for the development of lung cancer and accounts for
over 30% of lung cancer cases. Overall rates of lung cancer
and tobaceo smoking have significantly declined in the last
few decades due to the implementation of tobacco control
strategies [3]. Yet, 253% of lung cancers worldwide continue
to occur in never smokers—individuals who have smoked
fewer than 100 cigarettes in their lifetime [4, 5]. OF the
subtypes, never smokers tend to have non-small cell lung
cancers and predominantly adenocarcinoma histology [6].
Herein, we review the epidemiclogy, risk factors, genomic

! Haiying Cheng
hcheng € monteBore.ong

' Department of Oncobigy, Montefiore Medical Center! Albert
Eimstein College of Medicine, Bronx, NY 1461, USA

Department of Medicine, Monteliore Medical CenterfAlbert
Einstein College of Medicine, Bronx, NY, USA

1 Scarsdale High School, Scarsdale, NY, USA

Lung cancers that arise in never smokers are a distinct
entity—they differ in their natural history, biclogy, and epi-
demiology [7]. Long-term incidence trends of LCINS are
not well characterized as cancer regisiries have only begun
collecting smoking status recently [8]. Data on race and eth-
nicity are variable and limited. In a U.5. analysis of over
200,000 patients, almost half of all lung cancer cases occurred
in never smokers of Asian henitage, followed by 23% in His-
panic individuals [9. 10]. Regarding sex, an epidemiclogy
study in the USA estimated 19% and 9% were never smokers
among women and men, respectively [11].

The proportion of never smokers among lung cancer
paticnts appears to be increasing but it is unclear whether
this truly represents an increase in lung cancer incidence
in this population or whether this observed trend reflects
the growing prevalence of never smokers due to declining
rates of tobacco smoking [12, 13]. For instance, one Swed-
ish showed an increase in age-adjusted incidence rates dur-
ing 1991 o 1995 compared to 1976 to 1980 (1.5 vs. 5.4

£} springer
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Abstract

Lung cancer in never smokers (LCINS) represents a growing and distin
nancies. This review provides a comprehensive overview of LCINS,

distinct genomic alterations, clinical outcomes and the ongoing initiati
Lo this unigque population. As LCINS continues to gain prominence, und
pivotal for tailoring effective therapeutic strategies, Moreover, LCINS
as per the current guidelines. Hence, there is an urgent need to explore
gurdelines conducive to early-stage detection. Thas review underscores
the multifaceted nature of LCINS, with the potential to shape future ¢

for this unique and growing patient cohort.

keywords Lung cancer - Never smoker - Genomic landscape - Screenil

Introduction

Lung cancer 1s the leading cause of cancer-related deaths
worldwide [1]. In 2023, it is estimated that there will be
238,340 new cases and 127,070 deaths in the USA due to
lung cancer [2]. Tobacco smoking i1s the predominant risk
factor for the development of lung cancer and accounts for

over 80% of lung cancer cases. Overall rates of lung
and tobacco smoking have significantly declined ir
few decades due to the implementation of tobacco

strategies [3]. Yet, 25% of lung cancers worldwide continue
o occur in never smokers—individuals who have smoked
fewer than 100 cigarettes in their lifetime [4, 5]. Of the
subtypes, never smokers tend to have non-small cell lung
cancers and predominantly adenocarcinoma histology [6].
Herein, we review the epidemiology, risk factors, genomic

- Emily Miao? - Kevin Tang” - Grace Chiu®-

This review underscores the vital importance of
detailed research to elucidate the multifaceted
nature of lung cancer in never smokers (LCINS) with
the potential to shape future clinical management
and screening recommendations for this unique
and growing patient cohort.

Additional topics discussed in the document are:

Genomic landscape of lung cancer
Environmental and occupational risk factors
for lung cancer

The role of hormonal factors in lung cancer
development
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