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Lung Cancer in Young Adults

Cancer de pulmoén en adultos jovenes

Check for
updates

Lung cancer (LC) in individuals under the age of 40 was docu-
mented more than five decades ago in a brief report. At present, the
median age at LC is diagnosed is 71 years old, with an estimated 2.1
million new cases annually worldwide. However, its incidence in
adults under 40 is relatively low, occurring in approximately 1-5%
of cases, 2 more frequently observed in women,>* never-smokers,
adenocarcinoma histology and diagnosed at an advanced stage.>>

Tobacco consumption in young adults does not exhibit the
same cause-and-effect relationship as observed in older groups, as
71-74% of NSCLC cases in YA occur in non-smokers with a higher
risk associated in young males, with an odds ratio (OR) of 26.3
versus 20.9 in older males, for equal exposure periods of 20-39
years.” Second-hand smoking is one such factor, especially between
birth and age 25 years compared with exposure during adulthood
(adjusted OR, 1.3 v 0.7, respectively) interestingly, the highest risk
was observed 15-24 years after exposure and in younger than 55
years.*

The subsequent leading risk factor (RF) for LC among never
smokers is exposure to indoor radon, the WHO recommends that
indoor concentrations should not be higher than 100 Bq/m3. Long-
term inhalation of alpha particles increases the risk of LC by 16% for
each 100 Bq/m3. The carcinogenic effect induced by inhaled radon
is mainly due to the progenies of radon (polonium 214 and 218),
which emit high-energy alpha particles. Ruano et al. considered
exposure to radon in the different Spanish Autonomous Regions
and the results showed that 3.8% (838 deaths) of LC mortality was
attributable to radon exposure of over 100 Bg/m3 (1 out of 26 LC
patients in Spain), being the highest population attributable frac-
tions; Galicia, Extremadura, and the Canary Islands.” In Canada the
health system recommends testing every home for radon over at
least 3 months during the cold weather because radon is responsi-
ble for 16% of LC deaths.?

Another widely recognized RF is emphysema, where each 1%
increase in lung attenuation area (LAA) is independently associated
with increased lung cancer risk. Although there is no consensus on
the significance of family history, revealing a contribution to NSCLC
risk among individuals aged 40 to 59 and non-smokers with a first-
degree relative affected by NSCLC. Another genetic consideration
is the germline EGFR T790M mutation, particularly prevalent in
non-smoker. Furthermore, the proportion of patients with a family
history of cancer is higher in the YA compared to the older (12.37%
versus 6.32%, p<0.001).°

https://doi.org/10.1016/j.0presp.2025.100497

Other RFs are occupational exposure (asbestos, silica, uranium,
chromium, alkylating agents), outdoor air pollution: particulate
matter with an aerodynamic <2.5 um, responsible for up to 14%
of LC deaths, drinking water containing arsenic, high doses of
beta-carotene supplements in smokers and former smokers, diesel
engine exhaust and welding fumes.*

NSCLC in YA is observed to be more prevalent among females,’
physiological estrogen promotes CD8+ T cells recruitment and
activation in normal tissues, alongside heightened activity of M1
phagocytic macrophages, which are crucial in combating infec-
tions and antitumor immunity. Conversely, within the tumor
microenvironment, M2 macrophages, regulatory T cells (T-reg),
and myeloid-derived suppressor cells (MDSC) may be stimu-
lated by physiological or locally synthesized estrogen, potentially
facilitating cellular proliferation, promoting obstruction and atten-
uating antitumor immunity.'? The risk of chemotherapy-induced
infertility with LC treatment remains poorly established and is
typically extrapolated from data on other cancer types, in a
cohort of premenopausal women with LC receiving platinum-
based chemotherapy (with 64% also receiving taxanes and 32%
antimetabolites) the self-reported rate of amenorrhea was 64%.
For adult women, embryo or oocyte cryopreservation after ovarian
stimulation is the preferred method and ovarian tissue cryopreser-
vation is the preferred method when treatment needs to start
urgently as it does not require stimulation. In men, sperm cryop-
reservation is a standard method to preserve fertility.*

In YA the bone metastasis being the predominant site!! and
the thoracic imaging characteristics observed a higher incidence
of central tumors (55% vs. 33%, p=0.02).'?> The genomic profiling
of YA recently summarized in a review by Vifial et al. indicated
that appears to possess a greater proportion of oncogenic genomic
alterations, overall 57-70%*; ALK rearrangements (35%), EGFR
mutations (24%), and ROS rearrangements (7%) represent the most
common alterations compared to NSCLC patients over the age
of 40 (mutation is KRAS (23-30%). The increasing availability of
next-generation sequencing (NGS)in clinical practice facilitates the
identification of potentially deleterious somatic mutations.

In young patients, treatment was initiated sooner than in older
patients (mean 30.2 days versus 38.1 days, p<0.001).3 At stage I,
64% of YA received surgery only versus 55% of the older patients
(p<0.0001).3 At stage I, 14% of the older patients received radia-
tion therapy only compared with 1% of YA. At stage II, 12% of older
patients received radiation therapy only compared with 3% of YA
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(p<0.0001).3 At stage II, 29% of YA underwent adjuvant therapy
whereas only 16% of the older patients received that treatment
(p<0.0001). YA were more likely to receive any treatment across
all stages (82% versus 71%, p<0.0001) and at each individual stage.
For advances stages YA more frequently receive combinations of
ICBs and chemotherapy than ICBs alone.* YA with LC receiving
EGFR-TKIs experience a greater negative impact on QoL from skin
toxicity/and symptoms than older patients.*

The median survival times for YA at stages I through IV were
more than 60, 59, 18 and 9 months, for the older patients were 49,
22,13 and 6 months with overall survival duration for YA stands at
12 months contrasted with 8.2 months.?

Screening initiatives utilizing low-dose CT in high-risk adult
populations have demonstrated a 20% reduction in LC mortality;
thus, it would be prudent to conduct a risk assessment for indi-
viduals under 50-55 years of age, particularly focusing on women,
emphysema, geographical exposure to radon, and/or a first-degree
family history of LC, to initiate annual screening protocols.

In our opinion, lung cancer is a complex disease across its course,
from diagnosis, through treatment to long-term outcomes. The
average age at diagnosis is 71 years, with advanced stages at diag-
nosis in 70% of cases. In this scenario, the proximity to the average
age of life expectancy is between 12 and 14 years, where all efforts
are focused on treating the patient for survival. However, this dis-
ease also occurs in patients under 50 years of age, where the time
distance to 83 years adds up to more than 3 decades, although the
incidence is less than 5%, the prognosis is also very unfavorable:
80% are in an advanced stage at diagnosis, possibly facing death too
early. We believe that, as this population is excluded from current
lung cancer screening programs, given our resources and knowl-
edge, it should be essential to continue working to achieve a panel
of risk factors within this population group by initiating a screening
program in order to be able to diagnose early stages and offer them
curative therapies where the disease can be recorded as cured in
their personal history.
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