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Abstract: (<400 words before references) 

Background 

Early idenLficaLon of paLents likely to derive long-term benefit from Immune checkpoint inhibitors (ICIs) 
is crucial for treatment planning. Radiomic features beyond tumor size may assess early response [1,2]. 
We developed and externally validated a deep learning serial imaging biomarker using rouLne CT scans 
to predict Overall Survival (OS) for advanced non-small cell lung cancer (NSCLC), including an analysis of 
paLents with early stable disease and heterogeneous outcomes. 

Methods 

We curated a real-world dataset (RWD) of 1,538 paLents with advanced NSCLC treated with PD-(L)1 ICIs. 
Using a discovery subset of 14,186 CT series from 1,053 paLents, we developed a pipeline consisLng of 
image quality control, preprocessing, deep learning feature extracLon, and a survival model. This 
pipeline generates a serial CT response score (serialCTRS), defined as the probability of 12-month OS. 
Input to the inference pipeline included paired pretreatment and three-month follow-up CT scans 
without addiLonal clinical variables or manual annotaLons. 

SerialCTRS was validated on a hold-out RWD (n=485), comparing OS Hazard RaLos (HRs) to tumor 
volume change derived from manual volumetric segmentaLons and Response EvaluaLon Criteria in Solid 
Tumors 1.1 (RECIST) categories of PR/CR, SD, and PD using the same input scans. SerialCTRS and volume 
change were each categorized as high, medium, or low response with counts matching corresponding 



RECIST categories. Furthermore, we evaluated whether serialCTRS could idenLfy paLents with OS 
benefit within the SD group. 

 

Results 

SerialCTRS performance, compared to RECIST and volume change, is shown in the Kaplan-Meier plots in 
Figure 1. The serialCTRS high and low groups showed HRs of 0.33 (95% CI 0.22-0.48) and 4.01 (2.97-
5.41), respecLvely. In comparison, the RECIST assessment group of PR/CR and PD had HRs of 0.41 (0.28-
0.59) and 2.32 (1.71-3.15), respecLvely. The volume change groups showed HRs of 0.31 (0.21-0.47) and 
2.86 (2.12-3.87). SerialCTRS remained a significant predictor of OS afer mulLvariate adjustment with 
other known predictors, including volume change, PD-L1 TPS, age, sex, and line of therapy (Figure 2). 
Within the SD group, the 12-month OS ROC-AUC was 0.74 (0.65-0.82) and 0.62 (0.52-0.72) for serialCTRS 
and volume change, respecLvely, demonstraLng improved prognosLcaLon for serialCTRS. 
 

Conclusions 

We developed and validated a deep learning serial imaging biomarker that idenLfied paLents who 
derived OS benefit with an improved HR compared to RECIST and tumor volume change. This plahorm, 
requiring no manual annotaLons, can be easily integrated into treatment planning and drug 
development workflows. AddiLonal external validaLon using clinical trial data is underway. 
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Figure 1. Kaplan-Meier OS plots for the hold-out RWD validaLon, where groups are compared between 
three-month RECIST 1.1 assessment (lef), three-month tumor volume change percentage (middle), and 
serialCTRS (right). 

 

Figure 2. OS HRs for serialCTRS and covariates afer mulLvariate adjustment with a Cox proporLonal 
hazard regression model (circle), shown together with univariate HRs (triangle), for the hold-out RWD. 
HR for serialCTRS was normalized for 10% higher score. 

 


