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Introduction: A growing trend of lung cancer diagnoses is occurring among Asians and Asian Americans who have never 
smoked, driving increased interest in implementing lung cancer screening (LCS) in this population. Current data, however, 
remain insufficient to support such efforts. This scoping review summarizes studies evaluating LCS using low dose computed 
tomography (LDCT) among Asians and Asian American nonsmokers, reporting lung cancer detection rates and highlighting 
the heterogeneity across studies that limits the generalizability of results.

Method: A scoping review was conducted of studies from East Asia and the United States that utilized LDCT to screen for 
lung cancer among Asians and Asian Americans or a subset of these populations. Data on study design, screening eligibility 
criteria, screening protocols, and primary outcomes, including lung cancer detection rates and stages, were extracted and 
summarized descriptively.

Results: A total of 1,334 studies published during 2003–2025 were identified. Of these, 28 met inclusion criteria and orig-
inated from Taiwan, Korea, Japan, China, and the United States. Among eight studies that included only Asian and Asian 
American individuals, four were prospective and four were retrospective. Twenty studies which included both smokers and 
Asian and Asian American participants were comprised of one randomized control trial, nine prospective, and ten retrospec-
tive studies. Substantial variation was observed in definitions of smoking status, screening eligibility criteria (including age 
thresholds), LDCT protocols, and nodule reporting and follow-up practices. Among the 28 studies, 24 reported lung cancer 
detection rates in the range of 0.05–4.1% among Asians and Asian Americans who had never smoked.

Conclusions: Although several studies have evaluated LCS using LDCT in Asians and Asian Americans who have never smoked, 
marked heterogeneity across study designs and protocols limits the ability to synthesize findings or draw meaningful conclu-
sions. This review underscores these gaps and may inform the design and focus of future studies to guide evidence-based 
LCS recommendations for this population.
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While cigarette smoking remains the leading risk 
factor for lung cancer, approximately 20% of lung 
cancer deaths in the United States occur in indi-

viduals who have never smoked.1 This proportion is even 
higher in Asia, especially among women.2 Lung cancer is 
increasingly recognized to disproportionately impact 
Asian and Asian American women who have never 

smoked.3 One study suggests that Asians who have never 
smoked may face a risk of developing lung cancer com-
parable to that of high-risk smokers.4 However, these 
findings are difficult to interpret as the true incidence of 
lung cancer in individuals who have never smoked 
remains unclear due to the lack of smoking status data in 
most cancer registries.
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Moreover, no established guidelines exist in Asia or the 
U.S. for lung cancer screening (LCS) using low dose 
computed tomography (LDCT) for Asians and Asian 
Americans who have never smoked. This gap largely stems 
from the fact that although LDCT screening has 
demonstrated survival benefits among populations with a 
significant smoking history,5 similar benefits have yet to be 
shown in Asians and Asian Americans who have never 
smoked. In addition, although race and sex are associated 
with lung cancer risk in Asians and Asian Americans who 
have never smoked, other contributing risk factors remain 
poorly understood.3 As a result, identifying the best 
candidates for screening continues to be a major challenge.

This challenge is evident in the differing approaches 
to screening taken by several Asian countries and in the 
U.S. In Asia, LDCT is both affordable and commonly used 
for routine health screening, allowing for opportunistic 
screening. However, broad inclusion is known to lead to 
over screening and overdiagnosis.6 In contrast, current 
U.S. guidelines from the United States Preventive 
Services Task Force (USPSTF) are more conservative. 
Studies indicate that over 75% of lung cancers in Asian 
populations in the U.S. are missed.7,8 Given that Asians 
and Asian Americans are among the largest and most 
diverse racial populations both in the U.S. and globally, 
there is a need for LCS guidelines tailored to Asians and 
Asian Americans who have never smoked.9,10

The first step in achieving this goal is to understand 
the patterns and gaps in the existing literature. In this 
scoping review, studies on LCS using LDCT in Asians 
and Asian Americans who have never smoked were 
assessed to detect trends in lung cancer detection rates, 
report study findings as related to the study populations, 
and to offer recommendations for future research.

METHODS
Systematic literature search
Comprehensive searches of PubMed, Embase, Web of 
Science, and Scopus databases were iteratively 
developed using defined search terms and tested 
prior to conducting final searches (Supplemental 
Table 1). Inclusion and exclusion criteria were 
developed and tested prior to final article selection. 
Title and abstract screening followed by full text 
screening were performed by two independent 
reviewers. Included studies were those with primary 
data in either abstract form or full-text manuscripts 
that reported lung cancer detection rates in Asian and 
Asian American populations receiving LDCT (Table 1). 
Selected literature was limited to studies conducted in 
the U.S. and East Asia as several East Asian countries 
have implemented opportunistic screening programs 
and provide available data on never smoking 
populations.4 When overlapping study populations 
were identified, only the larger or more comprehensive 
study was included.

Once a data extraction form was developed and 
tested, two independent reviewers extracted data. 
Dispute resolution during screening and data extraction 
was achieved by discussion between reviewers prior to 
final data extraction. Literature was collected with 
Zotero (version 7.0, open source) reference management 
software and imported into Covidence systematic 
review software for article selection and data extraction. 
During data extraction, the following information was 
recorded: (1) details of publication (first author, year, 
region, study period, and study design); (2) screening 
eligibility and interval; (3) details of smoking (smoking 
status included and percentage of never or non-
smokers; (4) demographics (mean age and gender); (5) 
family history of lung cancer; and (6) outcomes (positive 
screen, total lung cancer, or invasive cancer and stage 
0–4).

POPULAR SCIENTIFIC SUMMARY
 �Lung cancer diagnoses are increasing among Asian 

and Asian American nonsmokers, but screening 
rates remain low because clear guidelines for early 
detection are lacking. This scoping review of 
literature published across East Asia and the United 
States during 2003–2025 sought to track trends in 
lung cancer detection rates among Asian and Asian 
American nonsmokers who were screened with low-
dose computed tomography.
 �In the 28 studies that included both of these 

populations, results varied widely with detection 
rates ranging from 0.05 to 4.1%. Each study differed 
in the use of standardized terminology, study 
protocols, and screening frequency, highlighting the 
need for clear guidelines to support screening in 
Asian and Asian American nonsmokers.

Table 1. Study Inclusion and Exclusion Criteria

Inclusion criteria

Screening performed by CT or low-dose CT

A non-smoking population must be identified in the population studied

Must include a defined Asian population

Exclusion criteria

Screening performed by chest x-ray or other non-CT imaging modality 

Non-smoker or never smokers were not identified within the population

Not in English

Editorials, review articles, case reports, perspectives, editorials, and 
commentaries

Abbreviations: CT = computed tomography.
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RESULTS
Based on the search criteria, a total of 1,334 studies 
published during 2003–2025 were identified of which 
71 articles were reviewed in detail and 28 studies 
selected for the final analysis in accordance with the 
Preferred Reporting Items for Systematic reviews and 
Meta-Analyses (PRISMA) guidelines11 (Figure 1). Of 
the final included studies, most were conducted in East 
Asia, including the countries of Taiwan, Korea, Japan, 
and China, with only one originating from the U.S. 
Notably, the U.S. study enrolled participants of Asian 
descent without specifying their regional origins.12 
Among the eight studies that focused exclusively on 
individuals who have never smoked,12–19 four were 

prospective and four were retrospective (Table 2). Of 
the 20 studies that included both smokers and Asian 
and Asian American non-smokers in their screening 
populations,20–39 one was a randomized controlled trial, 
nine were prospective studies, and 10 were retrospective 
studies (Table 3).

Smoking status
In most of the studies, never-smoking status was 
not  clearly defined,14–17,20,21,23–33,36,38,39 although some 
studies defined never-smokers as having never smoked 
or having  smoked fewer than 100 cigarettes in a 
lifetime.12,13,18,19,22,34,35,37

Abbreviations: NS = never smokers.
aTable 1 lists inclusion and exclusion criteria.

Figure 1. Literature Selection Flow Diagram.
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Age
The age range for screening eligibility varied across 
studies; most included individuals aged 40–74 years, 
though some did not specify age criteria.19,26,32,34,36 
Notably, one study offered screening to participants of 
all ages,29 and three studies included individuals aged 
18 years.35,37,38

Risk factors
Risk factors used to determine screening eligibility also 
differed across studies. Two studies recruited only women 
of Asian descent.12,16 A family history of any cancer or 
specifically lung cancer13–15,20,23,25,26,28,37,39 as well as a 
personal history of breast cancer,14 were considered in 
some studies. A history of chronic lung diseases, 
particularly pulmonary tuberculosis or chronic obstructive 
pulmonary disease was used as a qualifying factor in 
several studies.15,20,23,26,28,37

Information on occupational exposures, including 
asbestos, rubber, dust, pesticides, radiation, beryllium, 
uranium, and radon, were also collected to estimate their 
impact on lung cancer risk.23,37,39 Long-term exposure to 
workplace pollution14,37 and self-reported exposure to 
particulate matter23 were also included in some risk 
profiles. Several studies assessed cooking index or 
considered cooking without ventilation.14,15,20,39 One study 
used a specific risk score developed for participant 
Asians and Asian Americans who have never smoked to 
determine eligibility. The risk score uniquely considered 
not only environmental exposures but also lifestyle 
choices as well as family history.23 Three studies 
incorporated serum biomarkers alongside screening.12,15,22

Low-dose computed tomography protocol 
protocol
Screening interval varied across studies and 
was largely dependent on the duration of the study 
period. Most studies implemented a one-time LDCT or 
conducted screening at least once during the study 
period13,14,16,18–21,23,25–31,33,34,36,38,39 while others performed 
annual screening throughout the study12,15,22,24 or offered 
opportunistic screening.17,35,37 One study implemented 
annual screening for 2 years, followed by biannual 
screening for 6 years.20 Variability in screening interval 
led to inconsistent follow-up definitions across the 
studies, which prevented determining time from screening 
to diagnosis.12,21 While some studies reported a mean or 
median follow-up duration, the corresponding endpoints 
were unclear16–18,23,24,27,28,31–33,37 and others did not specify 
any followup.13,14,15,22,29,30,34–36,38,39 Importantly, imaging 
protocols varied widely; some studies reported both 
collimation and slice thickness parameters,21,30,33 whereas 
several did not specify any imaging parameters.20,34Ta
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Screening outcomes
Positive screening results were often defined as 
the presence of a non-calcified nodule measuring 
equal to or greater than 4 mm in diameter, 
consistent with criteria from the U.S. based 
multi-center National Lung Cancer Screening Trial 
(NLST), funded by the National Cancer Institute/
National Institutes of Health2,12,14,18,28,31,35,38,39 However, 
definitions of positive scans varied across studies 
including varying nodule size thresholds;1,15,22,25,33,34,37 
some studies did not specify or report rates of 
positive scans.13,16,19,23,24,29,30,32,36

Pulmonary nodules detected through screening were 
generally classified and managed according to the Lung 
Imaging Reporting and Data System (Lung-RADS), a 
standardized classification system recognized 
internationally, using the most current version at 
the time of publication in each study;16–18,20,31,33–35 
other studies did not specify classification methods 
12,14,15,19,21–26,28,29,32,36–39 one study applied the guidelines 
from the Japanese Society of computed tomography 
(CT) Screening,30 and two studies used artificial 
intelligence–based software for nodule evaluation.13,26

Among the 28 studies, 24 reported lung cancer 
detection rates among Asians and Asian Americans 
who have never smoked, which ranged from 0.05 to 
4.1%.24,39 Twelve of these studies15,20,22,25,27,29,31–33,36,39 
reported rates comparable to or higher than those 
observed in the NLST trial.5 Most detected cases were 
Stage 0–1 lung cancers, with only a few diagnosed at 
stage 3 or 4 (Tables 2 and 3). Studies included varying 
subtypes of invasive adenocarcinomas across studies, 
with only some studies considering minimally invasive 
adenocarcinoma as its own classification,15,18,20,22,29,31,34,39 
whereas others did not specify invasive cancer 
rates.14,23–28,37,38 None of the included studies reported 
mortality rates.

DISCUSSION
This scoping review included 28 studies of LCS with 
low-dose computed tomography (LDCT) in Asians and 
Asian Americans who have never smoked. The existing 
literature is marked by substantial heterogeneity, 
including variations in screening inclusion criteria, use 
and reporting of terminology (e.g. a consistent 
definition of never-smoker), utilization of varying 
screening LDCT protocols and screening intervals, 
follow-up reporting, and histologic stratification and 
staging, all of which limit meaningful comparisons and 
data pooling. Despite these limitations, this review of 
the literature highlights the comparable lung cancer 
detection rates among Asians and Asian Americans 
who have never smoked as compared with smokers,5 
reinforcing the clinical relevance.

The Taiwan Lung Cancer Screening in Never-Smoker 
Trial (TALENT) was the largest to demonstrate high lung 
cancer detection rates among Asians who have never 
smoked.20 The results of 1-year follow up after the LDCT 
screening revealed a lung cancer detection rate of 2.6% 
in Asians who have never smoked, which is notably higher 
than the 1.1% observed in the U.S.-based NLST in high-
risk individuals who smoked.5,20 A 2024 meta-analysis 
further contextualized and expanded upon the TALENT 
findings by comparing lung cancer risk between Asians 
and Asian American who have never smoked and those 
with a history of smoking. The analysis revealed that 
female individuals who have never smoked had 
comparable pooled-lung cancer incidence compared 
with individuals with a history of smoking.4

Despite elevated lung cancer detection rates, the 
mortality benefits (i.e. reduction in death rates through 
detection and intervention) of LCS among Asians and 
Asian Americans who have never smoked remain 
unclear. Current decision-making relies largely on 
population-based observational studies that are not 
sufficiently designed or powered to demonstrate 
mortality benefit. However, of the 28 studies, we 
identified one randomized controlled trial,39 which 
evaluated LCS in Asians and Asian Americans who have 
never smoked. Participants aged 50–75 years with at 
least one risk factor, including ≥30 pack-years of 
smoking with <15 years since quitting, ≥20 years of 
passive smoking exposure, or a family history of lung 
cancer in never-smokers, were randomized into three 
groups: no intervention; LDCT at baseline, 1 year, and 2 
years; and LDCT at baseline, 1 year, and 3 years. The 
study reported a lung cancer detection rate of 4.1% 
among never-smoking females with passive smoke 
exposure compared with 1.0% in current smokers.39 
While notable as the only apparent published RCT to 
date focused on Asians and Asian Americans who have 
never smoked, its small sample size and lack of defined 
follow-up limit the ability to assess mortality benefit. In 
the absence of demonstrated mortality benefit, 
advocating for screening in a historically low-risk 
population continues to be a major challenge. However, 
recent evidence has shown that an absolute reduction in 
late-stage cancers correlates with reduced lung cancer 
mortality, suggesting that stage distribution may serve 
as a surrogate endpoint for future studies.40

Additional concerns regarding LCS in Asians and 
Asian Americans who have never smoked are 
overdiagnosis and lead time bias (i.e. the perception 
that screening may have prolonged survival). A study 
using data from the Taiwan Cancer Registry found that 
after the implementation of screening in never-smoking 
Asian women, the incidence of early-stage lung cancer 
increased more than sixfold, while the rate of advanced-
stage cancers remained unchanged.6 This pattern is 
consistent with this review’s findings that most screen-
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detected cancers were diagnosed at early stages 
(Tables 2 and 3), which suggests that LCS in this 
population may not have a mortality benefit. However, 
the prevalence of minimally invasive and invasive 
adenocarcinomas remains a concern and will require 
longer follow-up to better understand the natural history. 
The indolent nature of early-stage adenocarcinoma has 
raised the possibility of lead-time bias. Yet, emerging 
evidence suggests that adenocarcinoma may not 
always follow a predictable, stepwise progression; some 
lesions may behave more aggressively and 
unpredictably.41 In addition, the wide variability in 
invasive cancer detection rates across studies highlights 
the potential value of refining risk stratification among 
individuals who have never smoked. For example, one 
study enrolled Asians and Asian Americans who have 
never smoked with at least one of the following risk 
factors: family history of lung cancer, passive smoke 
exposure, history of tuberculosis or chronic obstructive 
pulmonary disease, a cooking index ≥110 (i.e. prolonged 
exposure to cooking fumes), or cooking without 
ventilation. This group demonstrated an invasive lung 
cancer detection rate of 1.9%.15

Studies underway are beginning to investigate the 
unique biology, genetics, and clinical behavior of lung 
cancer in the never smoking population.4 In parallel, 
several prediction models tailored for screening 
individuals who have never smoked are being developed 
and validated.42–47 These ongoing efforts can strengthen 
the rationale for screening the never smoking population. 
In the U.S., the Female Asian Never Smokers (FANS) 
Study seeks to identify risk factors for lung cancer 
among Asian American women who have never 
smoked.48 Complementing this effort, the Female Asian 
Never Smokers Screening Study (FANSS) is assessing 
lung cancer detection rates in Asian and Asian American 
women who have never smoked and has reported a 
1.5% invasive cancer detection rate in preliminary 
findings.12 These initiatives may help refine screening 
strategies and inform future guidelines for this 
understudied population.

Recommendations
To enhance the generalizability of future studies, 
consensus is needed on the definitions of never-smokers, 
screening eligibility criteria, and LDCT protocols and 
frequency. Incorporating smoking status into large cancer 
registries will also be essential for accurately estimating 
lung cancer incidence among never-smokers and for 
providing more robust evidence to support current 
findings. Finally, large randomized controlled trials remain 
the gold standard for assessing mortality benefit, although 
their implementation is challenging due to substantial 
cost and time requirements.

CONCLUSION
With growing evidence of lung cancer among Asians 
and Asian Americans who have never smoked, concerns 
have emerged regarding the adequacy of current LCS 
paradigms, which primarily target individuals with a 
history of smoking. This scoping review of the current 
literature on screening in Asians and Asian Americans 
who have never smoked highlights the considerable 
heterogeneity across these studies, which hinders our 
ability to accurately assess specific screening needs of 
these populations. Ongoing efforts to standardize 
terminology, LDCT protocols, and screening frequency 
are critical and represent an essential first step toward 
generating robust evidence to support screening in 
these populations.
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