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Actionable Take Away Message
• Sex-Smoking-specific machine 

learning Lung Cancer prediction 
model developed in large Chinese 
cohorts showed improved 
discrimination and calibration, 
whereas existing models showed 
marked variation in performance 
across subgroups.

Future Direction for Research
• These findings support the 

adoption of subpopulation-specific 
eligibility criteria for LC screening 
in China.
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RESULTS

• Among the existing models, the best-performing models for LC incidence and mortality 
across the four subgroups (female non-smokers, female smokers, male non-smokers, 
and male smokers) were different (Figure 1). 

• The machine learning algorithms with the largest AUCs for each subgroup were selected 
to construct SSLC. SSLC showed better or comparable discrimination as compared to 
the previously published models (Figure 2).

• In mortality prediction, SSLC achieved lower Brier scores than the published models in 
all strata; in incidence prediction, calibration was better in female smokers and broadly 
comparable in the remaining subgroups.

• Decision curve analysis further suggested that the SSLC provided clinical benefit across 
subgroups, particularly for mortality risk prediction.
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WEB PLATFORM
To further access to our model, please view: https://sslcp.vercel.app/, we have 
implemented the SSLC model as an interactive web-based platform for practical use.
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• Thirteen published LC risk models were 
externally validated in the Guangzhou 
screening cohort (N=64,738) across four 
subgroups defined by sex and smoking 
status.

• SSLC for LC incidence and mortality were 
developed using the China Kadoorie 
Biobank (N=512,255) for development 
and internal validation, and the 
Guangzhou screening cohort for external 
validation. 

• The algorithms included random survival 
forest (RSF), gradient boosting survival 
analysis (GBSA), CoxNet, extreme 
gradient boosting with debiased binary 
cross-entropy (XGBBCE), and Weibull 
accelerated failure time (Weibull AFT). 

• Performance was assessed by area under 
the receiver operating characteristic curve 
(AUC), Brier scores, and decision curve 
analysis.

• Current lung cancer (LC) screening 
criteria are inadequate for identifying high-
risk individuals in Asian never-smokers 
and women.

• Most published LC risk models were 
developed in Western populations, and 
their performance in Chinese populations 
across subgroups defined by sex and 
smoking status remains unclear.

• We aimed to develop the Sex-Smoking-
specific machine learning Lung Cancer 
prediction model (SSLC) to enhance the 
equity of LC screening.

Figure 2: ROC Curves of SSLC and Previously Published Models Across Different Subgroups

Figure 1: Discrimination of Previously Published Lung Cancer Risk Prediction Models Across Different Subgroups
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