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Integrating AI to improve precision in lung cancer care with applications in:  

- Early detection and screening

- Differentiation of benign vs. malignant lesions 

- Prediction of future risk



Importance of Early Detection

è Favorable shift to higher incidence of stage I with decline in stage IV disease

    leading to improved mortality

- US National Cancer Database and Surveillance and SEER program database

Potter et al. BMJ. 2022.



Feng et al. JAMA. 2024.

Reduction in Cancer Mortality and Incidence of Stage III-IV

- Potential major outcomes when designing RCTs to evaluate the benefit of cancer screening

è Incidence of late-stage cancer may be suitable alternative end point to cancer-specific 

mortality only for certain cancer types

    



Chest X-ray: Proved Ineffective for Lung Cancer Screening

- Negative results from three large-scale randomized trials in 1970-1980

Fontana et al. Cancer. 1991.



Integration of AI into Modern Chest X-ray

-AI advancements to detect various lung abnormalities from a chest X-ray

Nam et al. Eur Resp J. 2021.



Implication of AI-Integrated Chest X-ray

- A randomized trial comparing AI and non-AI chest X-rays for nodule detection

Nam et al. Radiology. 2023.



AI-based Chest X-ray in the Lung Cancer Diagnostic Pathway

Woznitza et al. Nat Med. 2026.



LDCT: The Most Sensitive Modality to Detect Lung Cancer

- Excellent sensitivity, yet high false-positive rates

-> Need better tools to better discriminate of detected nodules 

<Lung-RADS classification> 

Mazzone et al. JAMA. 2022.



AI for Detection, Classification, and Discrimination

Fahmy et al. Cancers. 2022.
de Margerie-Mellon et al. Diagnostic and Interventional Imaging. 2023.



AI-Supported National Lung Cancer Screening Program  

Regional quality

control centers

Lee et al. Cancer Res Treat. 2019.
Corelinesoft.inc.



Detection of Other Important Findings 

Kim et al. Radiology. 2025.



Management Beyond Detection Matters More 

Bhamani et al. Lancet Oncol. 2025.
Mullin et al. Thorax. 2026.

- 43% (165/390) of patients experienced tumour upstaging between referral and treatment decision



Radiomics for Better Discrimination 

Venkadesh et al. Radiology. 2021.

-Developed with 16,077 nodules (1,249 malignant) collected -from the NLST



AI-Integrated Novel Biomarkers for Nodule Risk Stratification
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Unpublished data

RCTs LC mortality Positive rate of 
baseline CT 

False positive 
rate

NLST HR 0.80 27% 96%

NELSON HR 0.76 22%* 96%*

*Since 'medium-sized nodules' require additional CT scan, these were included 
in the initial test positive rate and false positive rate. HR, hazard ratio; LC, lung 
cancer

Risk Assessment of 
Malignancy

Clinical & CT 
factors

such as Brock 
model

Blood Biomarker

†Secondary analysis of data from
the NLST: >8 mm nodule, n=2196;
lung cancer, n= 193
‡At low prevalence of cancer in
the sample, PPV were poor. PPV,
positive predictive value; NPV,
negative predictive value

Indeterminate 
nodule

Low-dose 
Chest CT

High-risk subjects 
for lung cancer

Brock model accuracy for 
identifying LC†

Model probability 
thresholds 10% 20%

Sensitivity 0.71 0.61
Specificity 0.79 0.85

PPV 0.25† 0.28†
NPV 0.97 0.96

Highly accurate non-invasive 
risk assessment strategy is critical

(1)NEJM. 2011;365(5):395-409. (2)NEJM. 2020;382(6):503-13. (3)Am J Respir Crit
Care Med. 2018;197(9):1220-3. This figure has been designed using images from 
Flaticon.com
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AI-Based Multimodal Prediction Tools

Wang et al. Lancet Reg Health West Pac. 2025.



Earlier and More Accurate Diagnosis of Smaller Nodules

Lentz et al. N Eng J Med. 2025.

- Advanced technologies for biopsy and pathologic diagnosis 



AI for Modern Bronchoscopy

Zhang et al. Nat Comm. 2024.



Risk Modelling for Future Lung Cancer Prediction

International Lung Screening Trial Yorkshire Lung Screening Trial
Tammemagi et al. Lancet Oncol. 2022.

Gabe et al. J Thorac Oncol. 2025.



Integration of AI on Risk-Modelling

Gould et al. Am J Respir Crit Care Med 2021.

- Comparison of XGBoost vs. PLCOm2012 in a cohort of 6,505 of lung cancer cases and 189,597 controls



AI for Predicting Future Risk Using Chest X-ray

Lu et al. Ann Intern Med. 2020.
Lee et al. Radiology. 2023.



Predicting Future Lung Cancer From an LDCT Scan

Mikhael et al. J Clin Oncol. 2023.

- Sybil: A Deep Learning Risk-Prediction Model Based on LDCT
-> Predicts an individual’s future lung cancer risk up to 6 years from a single screening LDCT

     Irrelevant of demographic or clinical characteristics 



Implications with Considerations of Region-Specific Needs 

Kim et al. Unpublished data.

≥ 20 PY smoking history Individuals who have never smoked

- Performance in an Asian Cohort (Korea) of 21,087 Individuals Who Underwent Self-Initiated Screening
  

Implications
è Identify at-risk groups that currently excluded from LCS eligibility criteria
è Identify true low-risk individuals that could be guided to discontinue screening



Summary/Take Home

- AI can significantly enhance and support early detection, nodule discrimination, and
prediction of future lung cancer risk by providing adjunctive information and greater precision

- Implications can vary depending on the clinical setting and the context in which they are 
applied, making a clear understanding of the intended purpose essential

- Incorporating region- and population-specific features could further enhance the clinical 
utility of AI and broaden its applicability across global settings



Thank you for your attention
Contact Email for Inquiries: kimyw@snu.ac.kr 


