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Why are we talking about AI/ML today? 

Challenges in new drug development:
• Decreasing productivity
• Increasing development cost
• High late phase attrition  

• The application of AI/ML in drug development is expanding rapidly.
• AI/ML have the potential to improve the efficiency of drug development and 

advance precision medicine, but they also have unique challenges.

Tufts Center for the Study of Drug Development (CSDD) (2014). 

https://www.fda.gov/media/107614/download
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FDA Experience with AI/ML for Drug Development

FDA Discussion paper: Using Artificial Intelligence & Machine Learning in the Development of Drug & Biological Products (2025)

https://www.fda.gov/media/167973/download
https://www.fda.gov/media/167973/download
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Landscape Analysis for AI/ML Related Submissions

• Update the analysis by including the 
submissions in year 2022

• Summarize the submissions by 
submission type (IND, NDA/BLA etc), 
development stage, and disease areas 
over the year from 2016 to 2022 
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AI/ML Submissions over Time

2016 - 2022



7

AI/ML Submissions by Therapeutic Areas

2016 - 2022
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Types of AI/ML Related Analyses & Objectives 

• A wide range of 
AI/ML algorithms

– Neural network, 
LASSO, Elastic 
network, XGBoost, 
Random forest 
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Considerations for AI Use in Regulatory Decision Making

• Draft Guidance published in Jan 2025

• AI used to produce data or information to support 
regulatory decision making

• Informed by:

• FDA’s experience with reviewing over 300 
submissions with AI 

• Over 800 comments received on the 2023 and 2024 
discussion papers 

• Current regulatory science research

• Provides a risk-based framework for establishing 
and evaluating the credibility of AI use in regulatory 
decision making 

• Help ensure that AI models used to answer 
regulatory questions are credible for a particular 
context of use and are supported with the 
appropriate level of evidence 

Source: https://www.fda.gov/regulatory-information/search-fda-guidance-documents/considerations-use-artificial-intelligence-support-regulatory-decision-making-drug-and-biological
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Considerations for AI Use in Regulatory Decision Making

• Step 1:  State the question of interest that will be informed 
addressed by the AI model

• Step 2:  Define the context of use for the AI model

• Step 3:  Assess the AI model risk

• Model influence:

• The contribution of the evidence derived from the AI model 
relative to other contributing evidence used to inform the 
question of interest 

• Decision Consequence:

• Describes the significance of an adverse outcome resulting from 
an incorrect decision concerning the question of interest

• Step 4:  Develop a plan to establish AI model credibility 
within the context of use

• Step 5:  Execute the plan

• Step 6:  Document the results of the credibility assessment 
and discuss deviations from the plan

• Step 7: Determine the adequacy of the credibility 
assessment

The credibility assessment activities 

used to establish the credibility of 

AI model outputs should be 

commensurate with the AI model 

risk.

Source: https://www.fda.gov/regulatory-information/search-fda-guidance-documents/considerations-use-artificial-intelligence-support-regulatory-decision-making-drug-and-biological
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Determine the adequacy of the credibility assessment

• If either the sponsor or FDA determine that model credibility is not sufficiently 
established for the model risk, several outcomes are possible: 

– The sponsor may downgrade the model influence by incorporating additional types of 
evidence in conjunction with the evidence from the AI model to answer the question of 
interest;

– The sponsor may increase the rigor of the credibility assessment activities or augment the 
model’s output by adding additional development data; 

– The sponsor may establish appropriate controls to mitigate risk; 

– The sponsor may consider the credibility of the AI model’s output inadequate for the COU; 
therefore, the model’s COU would be rejected or revised in an iterative fashion. 

Source: https://www.fda.gov/regulatory-information/search-fda-guidance-documents/considerations-use-artificial-intelligence-support-regulatory-decision-making-drug-and-biological
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Example: ML-based Enrichment Trial Design

COU: 

• Drug X failed to reach statistical significance in prespecified primary efficacy analysis for 
the phase 2 trial. 
– Unexpectedly large improvement in the primary efficacy endpoint from baseline for the placebo-

treated cohort.

• This primary efficacy endpoint was a composite endpoint with many items.

– Motivation to explore ML method to identify patients with abnormal patterns.

• The sponsor is proposing an ML-based enrichment strategy for two planned Phase 3 
studies

– Decrease inter-subject variability prior to randomization: 

• Select canonical subjects whose symptoms are characterized by greater similarity to the typical 
patient in the target population.
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Example 2: ML-based Enrichment Trial Design (continued) 

• The dataset for ML development includes:

– The phase 2 trial of Drug X

– Multiple trials of Drug C for the same indication

• The anomaly score is calculated by applying a trained isolation forest model on the 
components of the efficacy endpoint at screening and baseline.
– The anomaly score for a given subject indicates how easily this subject can be isolated from the rest 

of the subjects.

Canonical 
Subjects

Anomalous 
Subjects

Subjects Isolation Forest

Anomaly 
Scores

< cutoff 
value

> cutoff 
value
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Example 2: ML-based Enrichment Trial Design (continued)

• Encouraging trend was observed when ML-based inclusion criterion was applied 
retrospectively to the phase 2 data of Drug X

– Larger effect size

• In general, similar trends were observed when it was applied to trials of Drug C  
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Example 2: ML-based Enrichment Trial Design (continued) 

• FDA’s major comment to sponsor 

The sponsor proposed to use the ML-based inclusion criterion in two phase III 
adequate and well-controlled studies.

FDA:

Suggest using the ML-based inclusion criterion in only one of the two planned 
adequate and well-controlled studies. 

Due to the potential challenges related to the explainability of the model and the 
generalizability of the results, it would be helpful to include the “anomalous” patients 
in at least one of the adequate and well-controlled studies.
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Thank You!
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