
RESTRICTED

• Clinical trials often utilize surrogate endpoints based on RECIST 1.1 
criteria1, which rely on one-dimensional measurements of a small 
sample of lesions. These measurements are known to have limited 
correlation with overall survival, the gold standard endpoint. 

• CT imaging provides rich information regarding patient and disease 
status, but substantial fidelity is lost due to limitations in our 
ability to consistently interpret and extract data.

• Image-based prognostication (IPRO) is a fully-automated AI 
algorithm trained to predict mortality risk (‘IPRO score’) for 
aNSCLC patients. 

• IPRO was trained and independently tested on a real-world 
dataset (poster #1362P). The real-world dataset contained: 

• This study evaluates the performance and external validity of IPRO 
in an out-of-distribution dataset derived from NExUS, a phase III 
clinical trial in aNSCLC patients2.
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RESULTS

• 452 subjects were included in this study, with an average 
age of 58.8 years. 64.8% of subjects were male, and 
88.3% had a stage IV malignancy (11.7% had stage IIIB). 
Median OS was 12.2 months (95% CI 10.8 – 13.3 
months). 

• IPRO significantly stratified OS across terciles (p < 0.005) 
(Figure 4A), with greater separation of curves than SLD 
(Figure 4B). 

• There was a trend towards improved estimation of OS 
using IPRO compared to using SLD based on 
c-index (Figure 3A) and standardized HRs (Figure 3B).

DISCUSSION

• Our study results support the external validity of IPRO in 
predicting overall survival when applied to a novel 
aNSCLC dataset.

• There was a trend towards improved performance of 
IPRO relative to SLD, which underpins measurement of 
the most commonly used surrogate endpoints including 
overall response rate and progression-free survival. 
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INTRODUCTION

METHODS

• IPRO was retrospectively evaluated using data from NExUS 
(NCT00449033), a Bayer-sponsored phase III trial testing sorafenib 
and cisplatin versus placebo and cisplatin for first-line treatment of 
aNSCLC patients. As NExUS did not meet its primary endpoint, 
patients in both treatment arms were pooled for this analysis.

• IPRO scores were compared to baseline (BL) sum of longest 
diameters (SLD) per RECIST, a measurement of tumor burden that 
underpins several common surrogate endpoints. Patients with 
higher SLD are expected to be at higher risk of death than those 
with lower SLD.

• Harrell’s c-index and standardized hazard ratios (HR) evaluated 
correlation between IPRO or SLD and survival. The Kaplan-Meier 
estimator was used to calculate the survival function and median 
overall survival (mOS) for covariate terciles.

FUTURE DIRECTIONS

• Ongoing work is assessing the ability of IPRO to detect OS 
treatment effect based on longitudinal imaging, and in 
other malignancies beyond aNSCLC.

• IPRO survival predictions can help improve risk 
stratification of patients in clinical trials, potentially 
increasing power to assess clinically relevant outcomes.

Figure 1. IPRO Model Structure. Patients with higher 
IPRO scores were anticipated to be at higher risk of 
death than those with lower IPRO scores. This figure 
depicts an example CT scan processed by IPRO.
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Figure 2. Example BL CT scan from NExUS with 
automated segmentations depicting a subset of 
lesions and tissue types. From each CT scan, over 
5,000 features are extracted via segmentations 
yielding spatial imaging biomarkers (SIBs). These 
SIBs comprise the input to IPRO, thus enabling 
model explainability and correlative analyses.

Figure 3. Harrell’s c-index (A) and standardized hazard 
ratio (B) for IPRO versus SLD, the sum of longest diameters 
underpinning many common surrogate endpoints.
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Figure 4. Survival function (curves) and median 
survival times (bar plots) by IPRO (A) and SLD (B) 
tercile. Bar plot annotations show the median survival 
time and the difference relative to the highest-risk 
tercile.
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IPRO predicted overall survival from baseline CT scans in a phase III 
aNSCLC clinical trial dataset, and shows potential for enhancing 

treatment effect quantification beyond RECIST-based SLD.
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