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Novelty and Impact Statement

We newly developed PRS for lung cancer risk in never-smoking women, and further validated
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the performance of PRS in an independent cohort study. The GWAS-derived PRS-21 may
provide complementary information to current lung cancer screening guidelines to better

identify high-risk groups, especially in never-smoking women.

Abstract

The proportion of lung cancer in never smokers is rising, especially among Asian women, but
there is no effective early detection tool. Here, we developed a polygenic risk score (PRS),
which may help to identify the population with higher risk of lung cancer in never-smoking
women. We first performed a large GWAS meta-analysis (8595 cases and 8275 controls) to
systematically identify the susceptibility loci for lung cancer in never-smoking Asian women,
and then generated a PRS using GWAS datasets. Furthermore, we evaluated the utility and
effectiveness of PRS in an independent Chinese prospective cohort comprising 55,266
individuals. The GWAS meta-analysis identified 8 known loci and 1 new locus (5q11.2) at the
genome-wide statistical significance level of P<5 x 107®, Based on the summary statistics of
GWAS, we derived a polygenic risk score including 21 variants (PRS-21) for lung cancer in
never-smoking women. Furthermore, PRS-21 had a hazard ratio per SD of 1.29 (95% CI =
1.18-1.41) in the prospective cohort. Compared with participants who had a low genetic risk,
those with an intermediate (HR=1.32, 95% CI: 1.00-1.72) and high (HR=2.09, 95% CI: 1.56-
2.80) genetic risk had a significantly higher risk of incident lung cancer. The addition of PRS-
21 to the conventional risk model yielded a modest significant improvement in AUC (0.697 to
0.711) and net reclassification improvement (24.2%). The GWAS-derived PRS-21
significantly improves the risk stratification and prediction accuracy for incident lung cancer
in never-smoking Asian women, demonstrating the potential for identification of high-risk
individuals and early screening.

Keywords: lung cancer in never-smoking women, polygenic risk score, predictive markers
Introduction

Lung cancer is the second most common cancer worldwide, with 2.20 million newly
diagnosed cases and 1.80 million deaths estimated in 2020 (/). Although tobacco smoking is
known as the leading risk factor for lung cancer, the proportion of never-smokers with lung
cancer has been increasing over time, especially in Asian countries (2-4). Epidemiologic
studies indicate that lung cancer in never-smokers is mostly female, adenocarcinoma

histologic subtype and East Asian ethnicity (J5). Additionally, some risk factors have been
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investigated to explain the occurrence of lung cancer in never-smokers, such as passive
smoking, occupational exposure, indoor and outdoor pollution as well as genetic
susceptibility (6, 7). Due to the distinct etiological factors between lung cancer in never-
smokers and smokers, the challenges associated with prevention are heightened, thereby
emphasizing only screening never-smokers identified as at high enough risk to warrant
screening.

Polygenic risk score (PRS) is a useful tool to summarize an individual's genetic risk for a
complex disease, obtained by aggregating and quantifying the effect of common variants
associated with the disease (8, 9). In recent years, PRS has been widely used in cancer risk
prediction and is capable of identifying a larger fraction of the population with risk equivalent
to rare monogenic mutations (/0, /). For instance, PRS has been shown to effectively stratify
breast cancer risk in women and even refine risk estimates for BRCAI and BRCA2 mutation
carriers (/2). Genome-wide association studies (GWASs) have identified a number of genetic
variants associated with the risk of lung cancer in never-smoking women (/3-16), which offer
an opportunity to generate a PRS to identify the subgroups of the population at the highest
risk for this disease. A previous study derived a PRS based on 10 significant SNPs from lung
cancer risk in never-smoking women in the Asian population (/7); however, this PRS-10 was
derived from a limited number of SNPs, and its efficiency and significance were not validated
by prospective studies.

In this study, we performed a large genome-wide association meta-analysis with a total
of 8595 cases and 8275 controls to systematically identify genetic factors for the risk of lung
cancer in never-smoking Asian women, and then constructed and compared the risk
assessment effect of a set of PRSs. Furthermore, we selected PRS-21 to examine its prediction
value in a large prospective cohort of the Chinese population, a subset of women from the
China Kadoorie Biobank (CKB) and also evaluated the performance of the conventional risk

model when integrating PRS.
Methods

Study design and participants

This study was performed in two stages, with a meta-analysis and a prospective cohort
study design (Supplementary Figure 1). In the first phase, we employed a case-control study
design and performed a meta-analysis of data from four independent GWAS datasets,
including a total of 8,595 cases and 8,275 controls from NJMU GWAS project (/8) in never-
smoking women in Asia (513 cases and 962 controls), NJMU Global Screening Array (GSA)
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Project(/9) (3,657 cases and 3,271 controls), NJMU OncoArray project (/9) (296 cases and
301 controls), and Female Lung Cancer Consortium in Asia (FLCCA) GWAS (/4) (4,129
cases and 3,741 controls). All participants were restricted to never-smoking female lung
cancer cases and never-smoking female controls, and comprehensive details for individual
studies have been previously reported (/4, 19). Using the estimated effect sizes of the
summary statistics from this GWAS meta-analysis, we derived a set of PRSs for lung cancer
in never-smoking women.

In the second stage of the study, we further evaluated the prediction performance of
PRSs in an independent cohort study of CKB. Details of the design and methods of the CKB
have been described previously (20). Briefly, 512,715 adults aged 30-79 years were recruited
during 2004-2008 across ten geographically diverse (five urban and five rural) regions in
China. At baseline, all participants completed a laptop-based questionnaire on demographic
characteristics, lifestyle factors, biomedical information, and provided physical measurements
and a blood sample. Among those, 55,266 never-smoking female individuals with both
genotypic and phenotypic data remained in the present study. The outcome of our study was
lung cancer (ICD-10: C34). Participants were assessed for lung cancer risk between baseline
and date of diagnosis, death, loss to follow-up, or study end date (December 31, 2016),
whichever came first.

Genotyping and quality control

Multiple genotyping arrays for genome-wide genotyping were used in the four GWAS
and CKB study samples (Supplementary Table 1). Detailed descriptions of the quality
control procedures on genotyping data for each GWAS have been described previously (74,
19). Briefly, we performed quality control at both sample-level and variant-level. Qualified
genotypes were phased with SHAPEIT v2 (27, 22) and imputation was performed with
IMPUTE v2 (23) by using the reference of the 1000 Genomes Project Phase III database
(October 2014 release).

Polygenic risk score

Based on the summary statistics from the meta-analysis of GWAS, we derived the PRS
for lung cancer in never-smoking women, including two components: (i) derived PRSs using
a clumping and thresholding (C+T) approach, with a range of p-value ( 5x107%, 5x107, 5x10°°,
5x107, and 5x10) and linkage disequilibrium-driven clumping procedure in PLINK version
1.90b (--clump), retaining the SNP with the smallest p-value excluding variants with r*> 0.1
in a 1000-kb window (Supplementary Table 2-6). The PRS with the highest area under the

curve (AUC) and the lowest P value in the cohort study was selected as the best-performing
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PRS. The best-performing PRS was obtained at a P-value threshold of 5x1077, including 16
variants (PRS-16). (ii) additional SNPs that were previously reported in lung cancer GWAS
and replicated in our current study at P value <0.00058 (after multiple comparisons at
0.05/86, 86 were the sum of 16 SNPs included in best-performing PRS and 71 reported lung
cancer susceptibility SNPs(/9), including one duplicate SNP). When correlation exists (r?
>0.1), 5 reported lung cancer susceptibility SNPs (rs2293607, rs2293607, rs4236709,
rs10429489, rs1200399, and rs77468143) representing independent loci with the strongest
statistical significance were retained. The final PRS (PRS-21) was constructed by combining
above both components. The list of known lung cancer-related loci and the SNPs included in
PRS-21 were shown in Supplementary Table 7 and Supplementary Table 8, respectively.

Polygenic risk scores were generated by multiplying the dosage of the effect allele for
each SNP by its respective weight (log OR). In addition, we compared the predictive
performance of our PRS with two known PRSs from Asian populations: PRS-10 for lung
cancer in never-smoking women (/7) and PRS-19 for non-small cell lung cancer (NSCLC)
(19).

Statistical analysis

For each GWAS dataset, a single-variant association analysis was performed using the
SNPTEST software (V.2.54) based on a log-additive model (24). Per-allele odds ratios (ORs)
and standard errors (SEs) from each GWAS dataset were combined by a fixed-effects meta-
analysis using the METAL software (25). The genome-wide significance threshold was set at
P<5.0x 10" For the CKB cohort study, we performed Cox proportional hazards regression
models to assess the association between PRS and risk of lung cancer in never-smoking
women to estimate hazard ratios (HRs) and 95% confidence intervals (Cls) with adjustment
for age, education, body mass index (BMI), chronic obstructive pulmonary disease (COPD),
personal history of cancer, family history of cancer, and the first ten principal components of
ancestry determined through principal component analysis. The assumption of proportional
hazards was assessed by testing the significance of Schoenfeld residuals.

A potential non-linear association between the PRS and the risk of lung cancer in never-
smoking women was assessed by fitting a restricted cubic spline (26). The participants were
categorized into low (quintile 1), intermediate (quintiles 2—4), and high (quintile 5) genetic
risk according to quintiles of the PRS, and those with the lowest PRS as the reference group.
Effect modification of the PRS by the epidemiologic risk factors was evaluated by fitting

additional interaction terms in the model. We also estimated the 5-year and lifetime absolute
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risks (up to 80 years of age) of developing lung cancer in never-smoking women based on
Cox proportional hazards model.

In addition, we evaluated the incremental predictive ability of PRS for improving the
conventional risk model on incident lung cancer in never-smoking women. At first, we
selected risk factors based on prior evidence to construct a conventional risk model (27-29),
which included age, education, BMI, COPD history, personal history of cancer, and family
history of cancer. Then, AUC and net reclassification improvement (NRI) were used to
estimate the discriminatory accuracy when PRS was added to the conventional risk model.

To evaluate the robustness of our results, we carried out several further sensitivity
analyses: (1) excluding incident cases occurring during the first year of follow-up; (2)
reclassifying genetic risk levels based on quartiles (bottom, 2-3, and top quartiles defined as
low, intermediate, and high genetic risk, respectively) or tertiles (corresponding to low,
intermediate and high genetic risk) of PRSs; (3) using a 10-fold cross-validation approach to
avoid over-fitting of the risk model.

All p-values were two-sided and p<0.05 was considered statistically significant. All

statistical analyses were performed with R software, version 3.5.1.

Results

Characteristics of the subjects

The GWAS meta-analysis included 8,595 never-smoking female lung cancer cases and
8,275 never-smoking controls from four independent GWAS datasets. The characteristics of
the participants are presented in Supplementary Table 9, in which 86.46% of cases were
classified as lung adenocarcinoma (LUAD) and 11.34% as lung squamous cell carcinoma
(LUSC). For the PRS application, a total of 55,266 never-smoking females with complete
genotypes and phenotypes from the CKB cohort were included in the analysis. During a
median follow-up of 10.53 years (IQR 9.58-11.38), 466 incident lung cancer cases occurred
(Supplementary Table 10).
GWAS meta-analysis

A quantile-quantile (Q-Q) showed minimal evidence of systematic inflation from
population stratification for the meta-analysis (A = 1.02, Supplementary Figure 2). The
principal component analysis (PCA) revealed good clustering of all case and control samples
within the same cluster (Supplementary Figure 3). The GWAS meta-analysis identified 9
risk loci for lung cancer in never-smoking women at the genome-wide statistical significance

threshold (P <5 x 10°*) (Table 1 and Supplementary Figure 4). Of those, we confirmed the
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association of 8 previously reported loci (3q28, 5p15.33, 6p21.32, 6p21.32, 6p21.1, 6q22.1,
10g25.2, and 11923.3) and identified one novel risk loci at 5q11.2 (lead variant: rs1498606, P
=4.79 x 107*). The lead SNP rs1498606 is located in the intronic region of the PDE4D gene
on chromosome 5q11.2 (Figure 1 A). Figure 1 B depicted rs1498606 associated with the risk
of lung cancer in never-smoking women in each GWAS study.

To annotate the underlying biological significance of novel loci in 5q11.2, we evaluated
the potential functions of the lead variant rs1498606 and their correlated variants (+* > 0. 60)
and found that rs6450500 (with rs1498606 r* = 1.0) is more likely to be a functional SNP that
overlapped with DNase I hypersensitivity site (DHS) or promoter/enhancer histone marks (eg,
H3K4mel, H3K4me3, and H3K27ac) in lung tissues and transcription factor binding sites
(Supplementary table 11 and supplementary figure 5).

PRS construction and evaluation

We generated a set of PRSs using effect size derived from GWAS meta-analysis at
different significance thresholds. Then, we evaluated the PRSs in the CKB cohort and found
that all five GWAS-derived PRSs were significantly associated with the risk of lung cancer in
never-smoking women (Table 2). The best-performing PRS was obtained at a P value
threshold of 51077 based on the C+T approach, resulting in a 16-SNP PRS (PRS-16), which
showed the strongest association (HRer 1 sp=1.28, 95% CI: 1.17-1.40; AUC=0.573). When the
16-SNP PRS was supplemented with 71 reported lung cancer susceptibility SNPs, a new PRS
with 21 SNPs (PRS-21) was further derived and showed improved prediction accuracy (HR e
1sp=1.29, 95% CI: 1.18-1.41; AUC=0.576), which was ultimately used to define genetic risk
for all analyses. Moreover, the PRS-21 had better performance prediction than the two
published PRSs.

The polygenic risk score derived from 21 SNPs could significantly predict risk of lung
cancer among never-smoking women in the CKB cohort. Incident lung cancer cases in never-
smoking women had a higher PRS-21 than those without incident lung cancer (Figure 2 A). A
linear and positive association between the PRS-21 and the risk of incident lung cancer in
never-smoking women using restricted cubic spline regression was found (Pron-linea=0.8762;
Figure 2 B). We also observed a dose-response relationship between PRS quintiles and the
risk of lung cancer in never-smoking women (Puend= 5.90 x 10%) (Figure 2 C and
Supplementary Table 12). Additionally, we assessed the effect of the PRS by categorizing
the PRS distribution into low (bottom quintile), intermediate (quintiles 2-4) and high (top

quintile) genetic risk groups. Compared with participants who had a low genetic risk, those



259

260

261

262

263

264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

291

with an intermediate (HR=1.32, 95% CI: 1.00-1.72) and high (HR=2.09, 95% CI: 1.56-2.80)
genetic risk had a significantly greater risk of incident lung cancer (Figure 2 D and
Supplementary Table 13). These associations did not materially change when excluding
incident cases that occurred in the first year of follow-up (Supplementary table 14).
Similarly, reclassification of genetic risk by dividing PRS into quartiles or tertiles also showed
a positive association with the risk of lung cancer in never-smoking women (Supplementary
table 15). Positive associations were also observed in stratified analyses including age,
education, BMI, COPD history, personal history of cancer, and family history of cancer, and
there was no evidence of interaction (Supplementary table 16).
Estimated 5-year and lifetime absolute risks of lung cancer in never-smoking women

Estimated 5-year and lifetime absolute risks for different PRS categories among never-
smoking women in the CKB cohort are shown in Figure 3. The 5-year absolute risk for
never-smoking women in the highest 1% of the PRS reached 2.48% (Figure 3A).
Furthermore, we assessed how the PRS affected lifetime trajectories of lung cancer in never-
smoking women at risk. The cumulative risks by age of 80 for lung cancer events were 2.26%
for individuals with low genetic risk, 2.95% for individuals with intermediate genetic risk,
and 4.71% among those with high genetic risk, respectively (Figure 3B).
Incremental value of PRS in risk prediction

We further evaluated the incremental predictive ability of PRS-21 for lung cancer in
never-smoking women. Supplementary Table 17 lists the model parameters in the CKB
cohort. The addition of the PRS to this baseline model containing conventional risk factors
showed a statistically significant improvement in discrimination, with the AUC improved
from 0.697 to 0.711 (difference, 1.4%; P<0.001) (Supplementary Figure 6). Similar results
were observed in analyses using the 10-fold cross-validation approach (Supplementary
Table 18). Furthermore, there was a significant reclassification improvement, with an overall
improvement in the net risk stratification of 24.2% (13.7%-34.8%) (Supplementary Table
19).

Discussion

In this study, leveraging large GWAS data sets of women with Asian ancestry, we identified a
novel risk locus and newly developed PRS for lung cancer risk in never-smoking women, and
further validated the performance of PRS in an independent prospective cohort study. Our
results suggested that GWAS-derived PRS-21 is associated with the risk of lung cancer in

never-smoking women with a dose-response relationship and is powerful to identify high-risk
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individuals. Furthermore, adding PRS to the conventional risk model can provide a modest
improvement in the prediction of lung cancer in never-smoking women.

Most of the existing screening criteria for lung cancer, both the NLST (27) and USPSTF
(30), focus on heavy smokers, while the proportion of non-smoking lung cancer is increasing,
and there has been no clear guideline for screening criteria. The PRS can identify individuals
with relatively high risk and provide valuable information for individual risk assessments to
guide individualized screening strategies. A previous study derived a PRS for lung cancer in
never-smoking Asian women based on 10 SNP and examined the interaction between the PRS
and household coal use(/7); however, the performance of PRS lacked validation in an
independent cohort study and thus its prediction value could not be examined. Besides, our
previous study used 19 SNPs to construct a PRS for NSCLC and showed predictive effects in
the CKB cohort comprising 95,408 individuals (/9). In the present study, we generated a PRS
with 21 SNPS based on a large-sample, multi-center GWAS dataset of women with Asian
ancestry, and proved that the GWAS-derived PRS significantly predicted the risk of lung
cancer in never-smoking women in an independent nationwide prospective cohort study, and
had better performance prediction than the two known PRSs. Moreover, the PRS-21 displayed
the ability to substantially stratify lung cancer in never-smoking women risk trajectories
within each genetic risk category. Participants in the top 20% of PRS-21 compared with those
in the bottom 20% had a 2.09-fold risk of developing lung cancer. Furthermore, our study
revealed that individuals within the top 1% of the PRS exhibit a five-year lung cancer risk of
2.48%, a significant enough value to warrant the implementation of lung cancer screening.
(27). Consequently, the utilization of genetic risk score may aid in formulating a tailored
screening strategy for never-smoking women, taking into account their unique risk factors.
These findings suggest that PRS-21 may provide complementary information to current lung
cancer screening guidelines to better identify high-risk groups, especially in never-smoking
women.

The incorporation of PRS and nongenetic risk factors have been reported to improve the
risk discrimination of diseases such as coronary heart disease (8), breast (37), gastric (//) and
esophageal cancer (32). In a recent analysis based on the UK Biobank prospective cohort,
adding the 128-SNP European PRS to the epidemiologic risk factors model yielded an
increment of AUC of about 1.7% in never-smoking lung cancer events (33). In our analyses,
we also demonstrated that PRS-21 was a significant predictor of lung cancer in never-

smoking Asian women events, with a modest improvement in prediction accuracy when the
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PRS was added to a conventional model (difference AUC, 1.4%; P<0.001). Further studies to
validate a comprehensive model for individualized risk prediction based on the combined
effects of genetic and conventional risk factors will be needed.

In addition, it should be noted that the new locus at 5q11.2 identified by our GWAS
meta-analysis is associated with the risk of breast cancer (34) and epithelial ovarian cancer
(35), but the first time involved in the risk of lung cancer in never-smoking women. The lead
SNP rs1498606 is located in the intronic region of the PDE4D gene on chromosome 5q11.2,
and functional annotation showed that rs6450500 (with rs1498606 r* = 1.0) at 5q11.2 localizes
in a region with histone modification signatures, suggesting that the locus has transcriptional
enhancer and promoter activity. PDE4D, a tumor-promoting factor (36), plays a role in cancer
pathophysiology by altering tumor cell proliferation (37, 38), tumor cell differentiation (39),
and loss of E-cadherin (40). However, there is currently a lack of research on the relationship
between target genes and the pathogenesis of lung cancer in never-smoking women.
Therefore, further studies to elucidate the underlying biological mechanisms are warranted.

Our study has several important strengths. We developed PRS based on a large-sample,
multi-center GWAS database of lung cancer in never-smoking women, which provided robust
effect size estimates for SNPs. Furthermore, the validation samples from the CKB cohort
were utterly independent of the GWAS meta-analysis, which avoided overfitting of the PRS
effect and confirmed the predictive value of the PRS. However, we also acknowledged several
limitations of this study. First, missing genotype data were imputed in GWAS using different
genotyping arrays, which may lead to partial deviation in estimates of SNP effects. Second,
we only assessed the overall risk of lung cancer, but the risk estimates might differ by tumor
stage or subtype; however, this information was not available in the CKB cohorts, making
further analysis limited. Third, the construction and evaluation of the conventional risk model
were constructed in the CKB cohort, which may lead to overfitting to some extent. However,
this would not affect the discriminative power of assessing the addition of PRS to the
conventional risk model.

In summary, we developed a GWAS-derived PRS and validated its effective prediction
value in a large cohort for the risk of lung cancer in never-smoking women. These findings
suggest that the PRS-21 may be useful for identifying high-risk individuals and early
screening of lung cancer in never-smoking women.
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Table 1. Association of GWAS identified SNPs and risk of lung cancer in never-smoking women

Locus Variants  Position® Gene EA OA EAF OR(95%CI) Pvalue
New loci
4.79E-
5q11.2 151498606 58337549 PDE4D C T 029 LIS(L09-120) *P0
Known loci
328 rs11928222 189350265 TP63 G T 043 121115126 0P
5pIS33 17726159 1282319 CMTPMIL/TERT A C 038 142(135-149) 0%
6p21.32 19275164 32652929  HLA-DQBI  C T 034 120(L14-126) D7
6p2l.1  rs2496646 41483367 FOXP4 T Co035 1812124 Y
6q22.1 19374663 117782634 ROSUDCBLDI A G 050 LIS(L10-120) 00
10g252 1511196063 114460013 VTIIA c A o 127021133 5P
11233 1555768116 118108331 AMICAL C A 045 115109120 O°F
17q24.2 rS728845 27 65877076 BPTF T C 071 120(1.13-126) 9'0191]5‘

Abbreviations: EA, effect allele; OA, other allele; EAF, effect allele frequency; OR, odds (log-additive)
ratio; 95% CI, 95% confidence interval.
*Chromosome position, hg1 9/GRCh37 build.
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Table 2. Association of different polygenic risk scores with risk of lung cancer in never-smoking

women in the CKB cohort

PRS development methods l\ihsggl:;“ HR (95% CI)*  Pvalue AUC
Clumping and thresholding approach ®

5x10° 12 1.24 (1.13-1.35) 2.75E-06 0.565
5%107 16 1.28 (1.17-1.40) 9.37E-08 0.573
5%10°° 44 1.25(1.14-1.36) 1.60E-06 0.568
5%107 202 1.16 (1.06-1.26) 1.77E-03 0.541
5x10* 1448 1.08 (0.98-1.18) 1.16E-01 0.524
Integrate PRS

PRS-21 21 1.29 (1.18-1.41) 4.40E-08 0.576
Published PRS

PRS-10(17) 10 1.21 (1.11-1.33) 3.77E-05 0.557
PRS-19(19) 19 1.20 (1.09-1.09) 1.31E-04 0.547

Abbreviations: CI, confidence interval; HR, hazard ratio; PRS, polygenic risk score; SNP, single nucleotide

polymorphism.

* Adjusted for age, education, BMI, COPD history, personal history of cancer, family history of cancer, and
the first ten principal components of ancestry. HR denotes the increase of hazard risk of lung cancer in

never-smoking women per SD for PRS

®Polygenic risk score (PRS) derived from different significance thresholds in the GWAS meta-analysis of

lung cancer in never-smoking women
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Figure 1. Regional plot and forest plot for rs1498606. (A) Regional plot of chromosome 5q11.2 locus.
The index SNP rs1498606 is colored purple, with other SNPs colored according to the degree of linkage
disequilibrium r* with the index SNP. The r* values are calculated based on the 1000 Genome data. Each
point represents a variant with chromosomal position on the x axis and the —log (P value) on the y axis. (B)
Forest plot for rs1498606 association with risk of lung cancer in never-smoking women in each GWAS
study.

Figure 2. The distribution and relationship of polygenic risk score (PRS) with incident lung cancer in
never-smoking women in the CKB cohort. (A) Distribution of PRS in participants affected with or
without lung cancer in never-smoking women in the CKB cohort; (B) Linear relationship between PRS and
risk of lung cancer in never-smoking women was assessed using a restricted cubic spline analysis in the
CKB cohort; (C) Participants in the CKB cohort were divided into five equal groups according to their
polygenic risk score, and the HRs for each group were compared with those in quintile 1of the polygenic
risk score; error bars show the 95% Cls; (D) The standardized cumulative incidence of lung cancer in
never-smoking women in low (quintile 1), intermediate (quintiles 2—4), and high (quintile 5) genetic risk
groups in the CKB cohort during median 10.5 years of follow-up; shaded regions represent the 95% Cls,
and hazard ratios (HRs) were estimated with adjustment for age, education, BMI, COPD history, personal
history of cancer, family history of cancer, and the first ten principal components of ancestry.

Figure 3. Absolute risk estimates of lung cancer in never-smoking women in the CKB cohort. (A)
Five-year absolute risk; (B) Cumulative absolute risk until age 80. Cox proportional hazard model was used
to estimate the HRs (95% CIs) and the cumulative risk adjusted for age, education, BMI, COPD history,
personal history of cancer, family history of cancer, and the first ten principal components of ancestry.
Genetic risk categories: low (quintile 1), intermediate (quintiles 2-4), and high (quintile 5) risk according to

quintiles of PRS.
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