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BACKGROUND

METHODS

• Fifty percent of phase III clinical trials across all 
therapeutic areas fail to demonstrate adequate safety 
and efficacy for approval by the United States Food and 
Drug Administration (FDA)1

• The mean cost of developing a new drug ranges 
between $314 million to $2.8 billion2

• Improving the ability to predict regulatory outcomes 
using artificial intelligence (AI) could streamline 
research and development and could save the industry 
billions in wasted capital, while society can benefit from 
faster access to effective treatments

1) Investigate the accuracy of AI to make predictions 
about regulatory outcomes based on phase III oncology 
clinical trial publications

2) Identify AI-assigned clinical trial features of importance 
with predicting regulatory outcomes

3) Compare the accuracy of cloud-hosted models versus 
that of local models

• Literature Sample Characteristics (n= 208)
• Phase III oncology clinical trials 
• Initiated between January 1990 and January 2021
• Investigated overall survival endpoints 

• Statistical analysis across different AI models: 
• Comparison of performance metrics such as F1 

score, balanced accuracy, sensitivity, specificity, 
and C-statistics

• Comparison of Receiver Operating Characteristic 
(ROC) curves and calibration curves 
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LIMITATIONS
• To limit model overload with too many tokens per request, 

clinical trials were converted from PDFs to pure text 
documents. Thus, LLMs did not have access to visual 
information such as figures or diagrams for decision-making 

• Findings from this study may not be generalizable 
to publications outside of phase III clinical studies assessing 
overall survival within oncology drugs

• Open-source models were not specifically fine-tuned for 
regulatory decision making; hence, further tuning of the model 
may improve prediction accuracy

• AI was able to predict regulatory outcomes with great 
sensitivity and specificity
• Local and cloud-hosted models had comparable 

performance, but cloud-hosted model Chat-GPT-5 mini 
with RAG resulted in best approval prediction performance

• Between the cloud-hosted models, RAG marginally improved 
model performance  

• Between the local models, RAG did not consistently improve 
model performance with respect to all metrics

• Increasing approval threshold from greater than 0.5 to 0.8 
improved specificity across all models with greatest 
improvement in the cloud-hosted Chat-GPT-4.1 mini model
• As a result of threshold increase, sensitivity remained stable 

in cloud-based models but decreased in local models
• Of the 12 clinical trial features assessed, performance of the 

primary endpoint, especially with regards to HR and OS, was 
identified as key factor in predicting outcomes

CONCLUSIONRESULTS

Large Language Models (LLMs)
Temperature = 0, no fine-tuning applied
Retrieval Corpus: FDA Guidance Documents
(1) Benefit-Risk Assessment for New Drug and Biological Products Guidance 

for Industry3

(2) Demonstrating Substantial Evidence of Effectiveness with One Adequate 
and Well-Controlled Clinical Investigation and Confirmatory Evidence 
Guidance for Industry4

Cloud-Hosted Models

GPT-4.1 mini GPT-4.1 GPT-5 mini

OpenAI, close sourced

Local Models

GPT-oss-20b GPT-oss-120b

OpenAI, open sourced, 21B 
parameters

OpenAI, open sourced, 117B 
parameters

Prompt Summary

1. Binary FDA approval prediction (0 or 1) 
2. Binary FDA approval prediction with retrieval-augmented 

generation (RAG) 
3. Continuous probability of approval prediction (0-1)
4. Continuous probability of approval prediction with RAG 
5. AI-identified decision weight assignment for each given 

clinical trial attribute

Performance Metrics

OBJECTIVES

AI-Identified Clinical Attribute Importance

Cloud-Hosted Model: Chat-GPT-5 Mini 

ROC, Calibration Curves, & Confusion Matrices

Local Model: GPT-OSS-120B

Without 
RAG 

With 
RAG 

Without 
RAG 

With 
RAG 

Approval Thresholds> 0.5 > 0.8ROC
Calibration Curve

Sensitivity and specificity between 
cloud-hosted Chat-GPT-5 Mini approval 
predictions were the same regardless of 
RAG 

Continuous Prompt

Cloud-
Hosted 
Models 

Local  
Models 

Binary Prompt
Continuous Prompt

Approval Probability 
Threshold > 0.5

Approval Probability 
Threshold > 0.8

AUC = 0.9467

AUC = 0.9655

AUC = 0.9624

AUC = 0.9569

Baseline Brier: 0.2356

Brier Score = 0.0526

Brier Score = 0.0512

Brier Score = 0.0651

Brier Score = 0.0712
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