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Abstract: Lung cancer remains one of the leading causes of cancer-related mortality worldwide,
with incidence and mortality rates rising significantly with age. Tobacco use is the primary risk
factor, aging itself introduces biological and clinical complexities that influence lung cancer risk,
diagnosis, treatment, and prognosis. Age-related factors such as cumulative exposure to
carcinogens, genetic and epigenetic alterations, immunosenescence, and comorbidities contribute
to increased susceptibility and poorer outcomes in older adults. Non-small cell lung cancer
(NSCLC) is more prevalent in this population, though genetic predispositions in younger patients
also highlight age-stratified molecular differences. Despite therapeutic advances, older patients
remain underrepresented in clinical trials. This mini-review also highlights how genetic variants
may differentially influence lung cancer risk across age groups, underscoring the importance of
age-specific molecular research.
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1. Introduction

Lung cancer remains one of the most prevalent and lethal forms of cancer worldwide [1]. In
recent years, a decline in cancer-related mortality has been observed, attributed to various factors
such as smoking cessation policies, improved disease control and management, and the
implementation of effective screening strategies. Although lung cancer ranks as the third most
commonly diagnosed cancer in Europe in 2020, it remains the leading cause of cancer-related
deaths [2]. While tobacco use is the primary risk factor for lung cancer, age is also a significant,
and potentially underrated determinant in clinical studies [2, 3]. The likelihood of developing
lung cancer increases markedly with age. According to data from the American Cancer Society
and the World Health Organization (WHO), the majority of lung cancer cases are diagnosed in
individuals aged 65 years and older, with the median age at diagnosis being approximately 70
years [1, 4, 5]. This mini-review explores the relationship between age and lung cancer,
examining how age influences risk, diagnosis, treatment, prognosis, and healthcare strategies,
with particular attention to its association with molecular variants.
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2. Methodology

In this narrative review has been analyzed published literature obtained from publicly
available databases.

3. Results and Discussion

The age-related increase in lung cancer incidence can be attributed to a combination of
biological and environmental factors. Cumulative exposure to carcinogens, such as tobacco
smoke, air pollution, and occupational hazards (e.g., asbestos, radon), elevates the likelihood of
genetic mutations that may lead to cancer development [6]. In addition, aging is associated with
genetic instability, whereby cells accumulate genetic and epigenetic alterations. These changes
compromise DNA repair mechanisms and increase susceptibility to malignant transformation [7,
8]. Another age-related physiological process is immunosenescence. This diminishes the body's
ability to identify and eliminate abnormal or pre-cancerous cells, further contributing to cancer
risk in older adults [9]. Lung cancer is broadly categorized into two main subtypes: non-small cell
lung cancer (NSCLC), which comprises approximately 85% of cases, and small cell lung cancer
(SCLC), a more aggressive form strongly linked to tobacco use [10, 11]. Although lung cancer can
occur in younger individuals, particularly in non-smokers or those with genetic predispositions
(e.g., EGFR mutations), the disease predominantly affects older populations. Incidence and
mortality rates are significantly higher among individuals aged 65 years and older. While the
overall distribution of lung cancer subtypes does not vary significantly with age, older patients
are more frequently diagnosed with NSCLC, particularly the adenocarcinoma subtype. Younger
patients, especially non-smokers, are more likely to harbor genetic mutations such as EGFR, ALK,
or ROS1, which can inform personalized treatment strategies using targeted therapies [2, 11].
Despite therapeutic advances, overall survival rates for lung cancer remain low, with five-year
survival estimates of approximately 32% for NSCLC and 9% for SCLC. Older age is associated
with poorer prognosis, primarily due to advanced stage at diagnosis, limited treatment options,
and higher prevalence of comorbidities [12, 13].

Early detection significantly improves outcomes. However, diagnosis in older adults is often
delayed due to non-specific symptoms, such as chronic cough, fatigue, or weight loss, which may
be misattributed to aging or existing comorbid conditions. Although screening is recommended
for high-risk individuals aged 50 to 80, older adults are frequently under-screened, particularly
those with multiple comorbidities [14-16]. Consequently, lung cancer is more often diagnosed at
an advanced stage in this population, diminishing the likelihood of curative treatment. Moreover,
older patients are underrepresented in clinical trials and screening studies, limiting the research
findings to this age group [17, 18]. The management of lung cancer in older adults requires a
comprehensive assessment of physiological age, functional status, comorbidities, cognitive
function, psychosocial factors, and patient preferences. Chronological age alone should not
determine treatment eligibility; however, it often influences therapeutic decision-making [17-19].
Surgical resection remains the standard of care for early-stage NSCLC. Nevertheless, in older
patients there are concerns about anesthesia risks and postoperative complications.
Chemotherapy can be effective, but older adults are more susceptible to treatment-related
toxicity. So, the targeted therapies and immune checkpoint inhibitors are often better tolerated in
older patients with actionable biomarkers [2, 17, 20]. Depending on the disease stage, a radiation
therapy (RT) is also used [21, 22].
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A growing body of research suggests that genetic variants may influence lung cancer risk in
an age-dependent manner or contribute specifically to early-onset disease. Several studies have
hypothesized that genetic susceptibility may vary with age, potentially affecting both cancer risk
and disease progression. One study investigated the association between single nucleotide
polymorphisms (SNPs), copy number variations (CNVs), and epigenetic modifications in relation
to patient age. Among the findings, a higher frequency of DNA methylation changes was
observed in younger patients [23]. In a two-stage genome-wide association study (GWAS),
researchers identified four novel susceptibility loci for early-onset NSCLC: 5p15.33 (rs2853677),
5p15.1 (rs2055817), 6q24.2 (rs9403497), and 12q14.3 (rs4762093). These SNPs demonstrated
stronger associations in younger patients compared to older cases, supporting the existence of
age-dependent genetic risk factors [24]. Similarly, another study identified the SNP rs28757157,
along with rs3751592 and rs59429575, as being significantly associated with increased lung cancer
risk specifically among individuals under 60 years of age [25]. These findings underscore the
importance of age-stratified genetic analyses in understanding lung cancer susceptibility.

4. Conclusions

Age is a important factor influencing the epidemiology, diagnosis, treatment, and outcomes
of lung cancer. Although older adults are most affected by the disease, they also encounter
distinct challenges in accessing timely and appropriate care. Addressing these challenges
necessitates a nuanced understanding of the aging process, the adoption of individualized
treatment strategies, and the implementation of age-sensitive healthcare approaches. As the
global population continues to age, optimizing lung cancer management for older adults will be
essential for improving clinical outcomes and enhancing quality of life.
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