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Actionable Take Away Message
• A WSI-based GCN pathomics model 

accurately predicted CIT response in 
advanced LUSC.

• Integration of histopathological features 
with clinical variables enabled robust 
external validation across multiple cohorts.

• The model identified a subgroup with 
enriched CIT benefit, supporting 
personalized first-line treatment selection.

Future Direction for Research
• Prospective multicenter validation
• Integration with molecular and immune 

biomarkers
• Evaluation in real-world clinical decision-

making
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RESULTS

Key Findings
• The combined GCN pathomics–clinical model demonstrated robust ORR prediction across the 

training, validation, and two external CIT cohorts, with AUCs of 0.964, 0.876, 0.738, and 0.846, 
respectively.

• Model-defined low-risk patients derived substantially greater benefit from CIT than from 
chemotherapy, with a higher ORR (95.6% vs. 53.7%; p < 0.001) and significantly improved 
PFS (HR 0.35) and OS (HR 0.35).

• Significant treatment-by-risk interactions for PFS (p interaction = 0.019) and OS (p interaction < 
0.001) indicated that CIT benefit was preferentially concentrated in the low-risk subgroup.
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Study Design
Multicenter retrospective study

Background
Chemoimmunotherapy (CIT) is the standard 
first-line treatment for advanced LUSC, but 
reliable biomarkers for treatment selection are 
lacking.

Objective
To develop and externally validate a whole-
slide image (WSI)-based graph convolutional 
network (GCN) pathomics–clinical model for 
predicting CIT response and identifying 
patients most likely to benefit.

Workflow Model Evaluation
Performance metrics
• AUC
• Calibration
• Decision curve analysis

Clinical utility
• Risk stratification
• KM survival analysis
• Cox regression
• Interaction analysis
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