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Reduce 20% lung cancer-related motility, based on 53439 high-risk individuals RCT and 6.5 years follow up.

Lung cancer screening reduces mortality



Challenges on early lung cancer diagnosis

• Millions of pulmonary nodules are detected annually due to high sensitivity.

• LDCT/CT: ∽10% at Stage 0 and ∽ 75% at stage I

• High overtreatment in lung cancer only based on CT imaging: around 10-40% 

overtreatment.

• Clinical risk prediction models (Mayo, Brock, AV) : 60-90% accuracy.

• Accurate and cost-effective tools are needed to assist nodule diagnosis and 

management.

• DNA methylation biomarkers improved specificity and accuracy in distinguishing 

malignant pulmonary nodules from benign nodules.
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Overview

• Cell-Free DNA Methylation for Risk Stratification of Pulmonary Nodules.

• Circulating T cell receptor repertoire analysis for early detection.

• Blood microRNA test in lung cancer screening 

• AI in lung cancer screening
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Liang et al., WCLC 2024

An Effective Multimodel Based on Cell-Free DNA

Methylation for Risk Stratification of Pulmonary Nodules



Meth-Biomarker selection for panel construction

Liang et al., WCLC 2024
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Multimodel for malignant identification 

Liang et al., WCLC 2024



Liang et al., WCLC 2024

Two-threshold strategy for accurate risk stratification of 

pulmonary nodules 
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Montuenga, et al., WCLC 2024

Liquid biopsy is a promising complementary approach

for lung cancer screening, but sensitivity is limited



Improving early detection liquid biopsy by adding testing of the 

anti-tumor T cell response

Montuenga, et al., WCLC 2024
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Lung cancer case & control blood sample cohort to discover 

TCR RFUs (N = 1071 subjects)

Montuenga, et al., WCLC 2024



Montuenga, et al., WCLC 2024

Identification of TCR RFUs (n=372) that can be used to detect 

lung cancer through liquid biopsy
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TCR RFU cancer signal is orthogonal to existing analytes 

and improves sensitivity for Stage I lung cancer

Comparison of lung cancer status prediction using TCR RFUs to ctDNA (237 mutation hotspots in 154 cancer driver 

genes) and 17lung cancer-related protein biomarkers, including CEA, KRT19, IL6, WFDC2, TGFA
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Sozzi, et al., 2024

The microRNA signature classifier (MSC)
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The BioMILD screening trial
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Shao, et al., 2023

Milestone of AI in lung cancer

• There is growing interest in using artificial intelligence (AI) decision-support tools to enhance lung 

cancer risk prediction.

• However, their performance needs to be compared with existing lung cancer risk prediction tools using 

cohorts with adequate follow-up and known outcomes before prospective evaluation in clinical settings



Comparison of Sybil with Brock and PLCOm2012 
Models among Screening Participants with Positive and 

Negative Baseline Screens
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Baseline LDCTs from the International Lung Screening Trial (ILST) Vancouver (N=2121) and the Pan-Canadian Early Detection of 

Lung Cancer Study (PanCan, N=2192) were analyzed with Sybil

For individuals with negative screens (having no 

nodule with Brock probability <1.5%), PLCOm2012 

had better risk prediction than Sybil

Similar risk prediction between Sybil and the “Brock 

model” for those with positive screens (having at 

least one nodule with Brock probability >1.5%)



Existing translational gap from AI models to 
clinical application 

Shao, et al., 2023
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