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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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Increasing AI Related Submissions at CDER

Updated analysis with submissions in 2022-2025

(Figure credit: Dr. Menglun Wang)
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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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Regulatory Decision-Making Example: ML-based Patient Population Selection

Fact Sheet of Kineret ®

https://www.fda.gov/media/163546/download

Liu et al. CPT  doi:10.1002/cpt.3191

This was the first time that CDER used AI/ML for a 

regulatory decision, in this case to identify a 

population for a drug therapy.

https://www.fda.gov/drugs/spotlight-cder-science/using-
machine-learning-identify-suitable-patient-population-
anakinra-treatment-covid-19-under 

https://www.fda.gov/media/163075/download
https://www.fda.gov/media/163546/download
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FDA Qualified AI-Based Drug Development Tool (DDT)
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FDA Accepted Letter of Intent for AI/Natural Language Processing-Based 
DDT 

https://force-dsc.my.site.com/ddt/s/ddt-project?ddtprojectid=205 

https://force-dsc.my.site.com/ddt/s/ddt-project?ddtprojectid=205
https://force-dsc.my.site.com/ddt/s/ddt-project?ddtprojectid=205
https://force-dsc.my.site.com/ddt/s/ddt-project?ddtprojectid=205
https://force-dsc.my.site.com/ddt/s/ddt-project?ddtprojectid=205
https://force-dsc.my.site.com/ddt/s/ddt-project?ddtprojectid=205
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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• Draft Guidance published in Jan 2025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 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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Hypothetical Case Study: LLM-Based Clinical Endpoint Assessments

• Motivation: Clinical endpoints requiring human evaluation (e.g., clinical interviews, 
medical note reviews) can be affected by variability in how raters interpret, extract, and 
score patient information. Differences across raters, sites, and assessment sessions may 
introduce inconsistency and reduce the reliability of endpoint measurement and 
adjudication.

• COU: A sponsor proposes to use an LLM-based evaluation tool to process clinical 
source data (e.g., patient interview transcripts, medical notes) and generate scores or 
adjudications for a clinical outcome assessment. The model output may be used in 
different ways, for example:

– As an assistive tool for trained human raters or adjudicators
– as the primary source of the endpoint score or adjudication without human oversight

*This study is intended to illustrate general considerations for evaluating whether an AI/LLM model credibility assessment is 
commensurate with the model risk for a proposed context of use. It does not describe any specific submission, sponsor, product, 
indication, clinical program, or regulatory interaction.
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Model Risk Analysis

• Model influence: 
– Low to Moderate. Human oversight is required for the LLM-Based Clinical 

Endpoint Assessments. 

– High. No human oversight is proposed in using the LLM-Based Clinical 
Endpoint Assessments. It is the sole factor to inform the question of interest.

• Decision consequence (If LLM makes inaccurate decision):

• Low to Moderate in Phase II, as it is not intended to support 
regulatory  approval.

• High in Phase III, as it is intended to support regulatory approval.
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Recommendations on establishment of  the credibility 
assessment 

• What if credibility assessment activities are not sufficient to be 
commensurate with the model risk of using LLM scorer as a primary 
endpoint assessment?
– In general, when model credibility assessment is not sufficiently 

established for the model risk1, several outcomes are possible:
• 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 (i.e., a human-in-the loop approach). 

 For example, the LLM might not serve as the sole factor supporting the primary endpoint, 
with human  raters continuing to play a role in conducting the primary endpoint 

assessment. By downgrading the model  influence, the overall model risk may be reduced.
• Increase the rigor of the credibility assessment activities (i.e., additional validation dataset(s))

• Establish appropriate controls to mitigate risk (i.e., the quality control measures)

1. Page 15:  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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Review Example 2: ML for Patients Risk Stratification

• COU: In previous trials of Drug A, all patients went through inpatient 
monitoring after dosing due to concern of a potentially life-threatening AE. 
The sponsor proposed to use a ML model to predict a patient’s risk for this 
AE based on baseline characteristics and lab values. If predicted to be low 
risk, the patient will have outpatient monitoring instead of inpatient 
monitoring. 
Initially the sponsor was not clear on some components of COU (e.g., in clinical trials only or in 
both trials and real-world application?). FDA sent them relevant comments.

The sponsor also mentioned that this model could also be used for dosing regimen 
optimization. If so, it will need a different model risk analysis.
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Review Example 2: ML for Patients Risk Stratification (continued)

FDA’s model risk analysis:

• Model influence: High. The model prediction will be the sole factor to determine 
whether a patient will go through inpatient or outpatient monitoring after dosing.

• Decision consequence: High. The model prediction will determine whether a patient 
will go through inpatient or outpatient monitoring after dosing 
– If the model erroneously predicts a low risk patient to be high risk, it may not be of major 

concern, as this patient will go through inpatient monitoring even though it might be 
unnecessary. 

– If the model erroneously predicts a high risk patient to be low risk, it will be a major concern, as 
this patient will not have the necessary inpatient monitoring for the potentially life-threatening 
AE. 

Negative predictive value, i.e.  probability (No AE/Negative Model prediction) and 
sensitivity, will be the major performance metrics to determine the acceptance of the 
model from a regulatory perspective.  
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Review Example 3 : ML-based Enrichment Trial Design

COU: 

• Drug C 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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Review Example 3 : ML-based Enrichment Trial Design (continued) 

• The dataset for ML development includes:

– The phase II trial of Drug C

– Multiple trials of Drug D 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 3: ML-based Enrichment Trial Design (continued)

• Encouraging trend was observed when ML-based inclusion criterion was applied 
retrospectively to the phase II data of drug C

– Larger effect size

• In general, similar trends were observed when it was applied to trials of drug D  
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Example 3: 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.



21

Thank You!
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