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What is LEADER 3D?
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CDER seeks 
input from 
stakeholders who 
design or 
conduct rare 
disease drug 
development 
programs

Create and 
expand 
educational 
resources for 
stakeholders

Identify 
knowledge gaps 
for stakeholders 
about the 
regulatory 
process of rare 
disease drug 
development
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LEADER 3D Educational Content
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Public report 
summarizing 
landscape 
assessment/
feedback from rare 
disease drug 
developers

Six Case 
Studies and 
User Guide

Based on topics of 
interest highlighted 
by rare disease drug 
developers in the 
LEADER 3D public 
report

3 Foundational 
Videos

Based on topics of 
interested highlighted 
in the LEADER 3D 
public report 

LEADER 3D 
Public Report



www.fda.gov

LEADER 3D: Public Report

• Topics analyzed from feedback included:
• Nonclinical studies
• Dose-Finding 
• Natural History Studies and Registries
• Novel Endpoint and Biomarker 

Development
• Clinical Trial Design and Analysis
• Rare Disease Drug Development 

Regulatory Considerations

|5
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• Case study topics include but are not limited 
to:

• Development of a novel clinical outcome 
assessment 

• Leveraging external controls, surrogate 
endpoints, biomarkers, in a rare disease 
clinical investigation

• Example of a clinical dose escalation 
strategy 

• Example of a single adequate and well-
controlled clinical trial with confirmatory 
evidence

LEADER 3D Case Studies
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https://www.fda.gov/media/185752/download?attachment
https://www.fda.gov/media/185753/download?attachment
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• Disclaimer: Case studies are not intended or 
designed to provide specific strategies for 
obtaining product approval. Rare disease drug 
development is not one-size-fits-all. The kind and 
quantity of data in each rare disease application 
will be different based on the unique 
considerations of each development program and 
therefore must be assessed on a case-by-case 
basis.

Case Study User Guide
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Read Case Study User Guide First
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Anatomy of the Case Studies
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• Clinical study design considerations for rare disease clinical trials
• Importance of endpoints in rare disease drug development
• Considerations for the use of natural history data in rare disease clinical 

trials 

Educational Videos 
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https://youtu.be/lHQ66qjXPoU
https://youtu.be/VJu0-N6aliI


www.fda.gov

ARC Website: Available Resources for Rare Disease Drug Development 
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Disseminate 
materials

Obtain feedback on 
current materials 

and future topics of 
interest 

Identify 
Educational 

Needs, 
create 

content

LEADER 3D Requires an Iterative Process
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https://www.regulations.gov/document/FDA-2026-N-1584-0001   

Go to Regulations.gov and enter: FDA-2026-N-1584 

https://www.regulations.gov/document/FDA-2026-N-1584-0001
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• LEADER 3D Website: https://www.fda.gov/about-fda/accelerating-rare-
disease-cures-arc-program/learning-and-education-advance-and-empower-
rare-disease-drug-developers-leader-3d 

LEADER 3D Website 
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https://www.fda.gov/about-fda/accelerating-rare-disease-cures-arc-program/learning-and-education-advance-and-empower-rare-disease-drug-developers-leader-3d
https://www.fda.gov/about-fda/accelerating-rare-disease-cures-arc-program/learning-and-education-advance-and-empower-rare-disease-drug-developers-leader-3d
https://www.fda.gov/about-fda/accelerating-rare-disease-cures-arc-program/learning-and-education-advance-and-empower-rare-disease-drug-developers-leader-3d
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• https://www.fda.gov/about-fda/center-
drug-evaluation-and-research-
cder/accelerating-rare-disease-cures-
arc-program

• https://public.govdelivery.com/account
s/USFDA/subscriber/new?topic_id=U
SFDA_757

ARC Website and Newsletter

|13

https://www.fda.gov/about-fda/center-drug-evaluation-and-research-cder/accelerating-rare-disease-cures-arc-program
https://www.fda.gov/about-fda/center-drug-evaluation-and-research-cder/accelerating-rare-disease-cures-arc-program
https://www.fda.gov/about-fda/center-drug-evaluation-and-research-cder/accelerating-rare-disease-cures-arc-program
https://www.fda.gov/about-fda/center-drug-evaluation-and-research-cder/accelerating-rare-disease-cures-arc-program
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The Purpose = The Patients

|14
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Najat Bouchkouj, MD
Associate Director for Pediatrics

Office of Therapeutic Products, CBER

Building on Patients and Caregivers Input: 
Perspectives on Safety Considerations and Early Enrollment into 

Cell and Gene Therapy Clinical Trials for Rare Diseases
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Approved Gene Therapies: Almost all for Rare Diseases
 

2017 2018 2019 2020 2021 2022 2023 2024 2025
Kymriah Zolgensma Tecartus Breyanzi Carvykti Vyjuvek Lenmeldy Encelto 

 
Yescarta Abecma Zynteglo Elevidys Beqvez Zevaskyn 

 
Luxturna Skysona Roctavian Tecelra Papzimeos 

 
Hemgenix Lyfgenia Aucatzyl Itvisma

Adstiladrin Casgevy Kebilidi Waskyra

16
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Patient Engagement Initiatives: PDUFA* VII 

FDA’s commitment: 
• Enhance patient engagement in cell and gene therapy (CGT) 

development

• Safety Considerations for Approved CGT 
• Decision-making factors | Long-term studies & registries

• Early Enrollment into CGT Clinical Trials
• Pre-symptomatic and early-stage disease (children & adults)

 Key objectives: 
• Understand patient perspectives on safety and risk tolerance
• Inform patient-centered trial design and regulatory approaches
• Enhance patient-focused drug development efforts

17*PDUFA: Prescription Drug User Fee Act

2024 CBER Patient and Care Partner Listening Meetings | FDA

https://www.fda.gov/news-events/2024-cber-patient-and-care-partner-listening-meetings
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What We Heard: Patient & Care Partner Priorities 

• Efficacy/Safety & Decision-Making: 
• Transparent risk information in plain language
• Long-term efficacy data and impact on future treatment options
• Quality of life outcomes, not just data on toxicity

• Early Enrollment: 
• Strong support - Majority of patients/caregivers willing to accept risks
• Early intervention may prevent irreversible damage
• Need for surrogate endpoints and adaptive trial designs

• Long-Term Follow-Up:
• Barriers: Travel, costs, time burden, data uncertainty
• Solutions: Telehealth, local labs, mobile apps, real-time data sharing, registries

18
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Value of Patient Voice: 
Critical Partnership Throughout Product Lifecycle

 Community Engagement
• Over one-third of participants referred through advocacy networks

 Information Translation
•  Patient organizations: Important source for treatment information

 Regulatory Science Contributions
• Early trial design input, patient-centered endpoints

 Data Infrastructure
• Disease registries, long-term follow-up facilitation

19
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Translating Patient Input into Regulatory Action

• Integrating patient and care partner perspectives into regulatory science to 
accelerate safe, effective CGT 

• FDA's commitment to patient-centered regulatory framework for CGT throughout 
the entire product lifecycle from clinical trial design to long-term postmarket 
surveillance

20

Postapproval Methods to Capture Safety and Efficacy Data for Cell and Gene Therapy Products | FDA

https://www.fda.gov/regulatory-information/search-fda-guidance-documents/postapproval-methods-capture-safety-and-efficacy-data-cell-and-gene-therapy-products
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Cynthia Grossman, Ph.D.
Director, Division of Patient-Centered Development, CDRH 

The role of digital health tools in accelerating 
and decentralizing clinical trials for devices
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The value of the 
patient voice

Risk/Benefit 
Analysis

Patient-
Centered 

Design

Unmet Needs 
Identification

Regulatory 
Decision Support

Real-World 
Experience

Patients are at the Heart of All We Do
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Breakthrough devices program

Humanitarian use device program

Collaboration and Engagement

Assistive respiratory and mobility devices 
such as wheelchairs and ventilators

Newborn screening tests
Tests to aid in diagnosing and selecting

patients for therapeutic treatment

Treatment devices for inherited arrhythmia 
syndromes & hepatocellular carcinoma

CDRH Programs
Assure patients have safe, effective, and high-quality medical devices

Foster innovation and ensure patient safety from device concept to retirement
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Rare disease patients, caregivers, and other professional experts directly and compliantly 
engage in CDRH activities

Patient and Caregiver Connection 
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Medical Device Development Tool Program (MDDT)
Promotes Efficient Medical Device Development

Benefit of Qualifying Tools
• Fosters innovation
• Encourages collaboration
• Helps reduce resource expenditure
• Can apply in multiple device submissions
• Promotes efficiency in CDRH regulatory 

review resources 
• Minimizes uncertainty in regulatory 

review process for industry

Tool 
Developer

Device 
Industry

Patients
FDA-

Product 
Evaluators

FDA- 
Regulatory 
Scientists

25
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Patient-Generated Health Data (PGHD)

health-related data that are created, 
recorded, or gathered by or from patients 
or caregivers outside of the clinical setting

Patient-Generated Health Data  

Mobile Applications

Wearable & Remote Monitoring Devices

Online Social & Health Communities 

PGHD |Sources

Patient-Driven Registries
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Session II: From Rarity to Clarity: PGHD’s Role in Rare Diseases

Accelerating Patient-Centered Device Development

https://www.youtube.com/watch?v=rNZHNPXacYE
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FDA/Osteosarcoma Institute (OSI) Workshop: 
Advancing Osteosarcoma Drug Development – 

Connecting Research and Regulatory Pathways for 
Improved Outcomes 

Kristin Wessel, MD
Medical Officer, Division of Oncology 2

Office of Oncologic Diseases, Office of New Drugs, CDER 
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Osteosarcoma: A rare cancer with unmet need
No drugs approved by FDA since 1988 (methotrexate)

29
AACR Pediatric Cancer Report 2025
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Osteosarcoma survival rate by decade 

30Alison, et al Sarcoma 2012

Survival rate for metastatic or 
recurrent disease ~20%
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Progress in rare cancers requires many stakeholders

31

New Safe 
and 

Effective 
Drugs

Industry

Patients/Advocates

Researchers

Philanthropy

Regulators
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FDA/OSI workshop goals

• To convene key stakeholders to share 
perspectives on the challenges to, and 
identify opportunities for, advancing 
clinical development of therapies for 
osteosarcoma through collaboration and 
communication.

• To identify opportunities to increase 
efficiency within drug development.

• To develop strategies to address the most 
significant challenges in clinical trials 
design and implementation in 
osteosarcoma.

32
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Key patient/advocate insights

• Acute and long-term toxicities from osteosarcoma treatment 
significantly impact quality of life

• Equitable access to specialized treatment centers and clinical trials is 
important

• New therapies that improve overall survival needed

• Continued coordination among all stakeholders is vital
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How FDA facilitates drug development in osteosarcoma

• Multistakeholder engagement

• Expedited programs for promising new treatments

• Patient listening sessions

• Clear communication of regulatory expectations 

• Coordination with international regulatory bodies (e.g., EMA) 

34
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Outcomes from the Rare Disease 
Innovation, Science, and Exploration (RISE) 

Public Workshop Series 

Amy Comstock Rick, J.D. 
Director, Strategic Coalitions for the Rare Disease Innovation Hub 
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Rare Disease Innovation Hub (RDIH) 

36

• Mission: Create a focal point that will further enhance the synergy between CBER 
and CDER and strengthen collaborations across FDA to accelerate development of 
rare disease therapies, especially for those diseases with smaller populations.

• RDIH Steering Committee:   
− Leadership CBER & CDER
− Director, CDRH
− CDER ARC Lead
− CBER Rare Disease Program Lead
− Director, OOPD
− Director, OCE
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RDIH 2025 Strategic Agenda Goals

• Goal 1: Further advance regulatory science of rare 
disease therapies 

• Goal 2: Enhance and strengthen coordination and 
alignment between medical product centers, with 
particular focus on CDER and CBER 

• Goal 3: Create a centralized point of contact for 
external partners 

37
https://www.fda.gov/media/185144/download?attachment

https://www.fda.gov/media/185144/download?attachment
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RDIH 2025 Strategic Agenda – Goal One

38

Further Advance Regulatory Science of Rare Disease Therapies
• Rare disease Innovation, Science, Exploration (RISE) Workshops

− On The RISE: Controls in Rare Disease Trials for Small and 
Diminishing Populations, Sept. 3, 2025

− Individualized Therapies on the RISE, Nov. 20, 2025

• 2,000+ attendees

• 50% from industry

− Federal Register Docket – continuous proposal submissions 

− RISE Together: Data Sharing Across the Rare Disease Ecosystem, 
March 30, 2026

− RISE #4 & 5 TBD
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RDIH 2025 Strategic Agenda – Goal Two

39

• Rare Disease Policy and Portfolio Council (RDPPC)

• Rare Disease Evidence Principles (RDEP)

• CDER and CBER promotion of cross-center knowledge sharing and joint 
educational opportunities, particularly with reviewers of related diseases and 
conditions

Enhance and Strengthen Coordination and Alignment Between 
Medical Product Centers, with Particular Focus on CDER and CBER 
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RDIH 2025 Strategic Agenda – Goal Three

40

Create a Centralized Point of Contact for External Partners

• Program Roadmap

• Rare Disease Day – February 23, 2026

• Educational Materials Review – Building on LEADER 3D 
− FDA Materials – CDER and CBER
− External Stakeholder Materials
− Multi-year Process
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RDIH 2026 Strategic Agenda 

41

Strategic Agenda 2026

• Planning FDA Rare Disease Day – February 2027
• Engagement with industry and patient community on innovative methods 

and designs 

• Three RISE Workshops

• Community point of contact (non-product specific)

• Patient voice in drug development process
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Nicole Scobie
Chair of the Board, Patient Advocate



Why ACCELERATE Matters

• Key Challenge: Although paediatric cancer survival has improved over the 
past decades, it remains the leading disease-related cause of death in 
children. For survivors, long term toxicities are still too frequent and 
severe

• Critical Gap: Therapies approved for adults often take years before being 
available to children.

• How to move forward: Bring all stakeholders together to identify 
problems, research and develop recommendations and solutions in an 
international, neutral and inclusive platform

43



MISSION
 Mobilize the global stakeholder community to collectively 

identify challenges in paediatric cancer drug development and 
work collaboratively to drive accountable, effective, and 

sustainable solutions.

ACCELERATE
Bringing together all stakeholders as equal partners: parents, survivors, 

patient advocates with academic researchers and clinicians, industry 
representatives and regulators from Europe and North America.



Community

Action

Impact

OUR NAME IS OUR MISSION

A GLOBAL MULTI-
STAKEHOLDER 
CONVENER

STRATEGIC 
PLANNING IN 
INNOVATIVE DRUG 
DEVELOPMENT

EVIDENCE-BASED 
RECOMMENDATIONS, 
MULTI-STAKEHOLDER 
ENGAGEMENT AND 
IMPACT



IMPACT:
A connected 
ecosystem

•Amplified Stakeholder Engagement: ACCELERATE has 
successfully brought together all relevant parties—academia, 
advocacy, industry, and regulators—to co-develop solutions

•Evidence of Results: Multiple peer-reviewed publications, 
regulatory impact, delivery of clinical trials and practice changing 
recommendations 
•Global: Born in Europe, ACCELERATE is now an international 
organization with FDA, EMA, Health Canada and Swissmedic, COG, 
ITCC, SIOPE, ANZCHOG, Japan…

46



Patient Partnership In

FDA Rare Disease 
Day 2026

Moving Forward.
Looking Ahead.

Maeve Smart & Ann Graham
 MIB Agents Osteosarcoma



THE BEGINNING:  MIB Agents Osteosarcoma 



THE REALIZATION:  MIB Agents Osteosarcoma 

- Osteosarcoma has had 
the same treatment protocol 
since 1980. 
- If I was treated in 1980 
when I was 13, it would be 
the same as my treatment 
in 2010 and the same as it 
would be today.

No 
More 

Options

-The chemotherapy wasn’t 
working, kids I knew with 
my same cancer were 
dying. I asked my doctor 
what’s next.
- Neither I, nor my fellow 
patients, had then or now 
have a 2nd line treatment 
option. 

-Desperate, alone in my 
room, my prayer was “Use 
Me to Make it Better.”
- Make It Better became 
MIB Agents Osteosarcoma 
in 2012 with our first 
MISSION for a fellow 
osteosarcoma patient.

46 
Years 
Since a 
New 
Treatment

WE
Must
Make It 
Better Together



TODAY:  How We Make It Better

A 
journey toward the 
fulfillment of any 

worthy goal, desires the 
hearts of 
M A N Y. 

The goal to 
Make It Better 

can only be built on a 
foundation of 

L O V E 
& B E L O N G I N G with 

and to each other.



MOVING FORWARD:  Collaborative Impact 



MOVING FORWARD:  Collaborative Impact 



MOVING FORWARD:  Collaborative Impact 

By leveraging lived experience, we help provide the patient 
experience data necessary to inform research and clinical trials.

Defying Osteosarcoma is 
described as the largest and 

most unified effort in 
pediatric osteosarcoma 

research in North America, 
involving more than 20 

researchers across eight 
leading cancer centers.



MOVING FORWARD:  Collaborative Impact 
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MOVING FORWARD:  Collaborative Impact 



THE REALIZATION:  MIB Agents Osteosarcoma 

- MAP chemotherapy and 
LSS 
- 3 years on crutches
- Localized recurrence → 
above knee amputation and 
more chemotherapy
- 4 years and 18 surgeries 
later… returned to school 
in-person in 11th grade

- Moved to Boston to attend 
Northeastern University
- MIB Ambassador Agents 
training
- MIB Junior Advisory Board 
President
- Co-op in Dr. Katie 
Janeway’s lab at DFCI

2011-
2015

2017-
2022

2024-
2026

- Moved to New Hampshire 
to begin medical school
- M2 at Geisel School of 
Medicine (Dartmouth)
- MIB Agents NextGen



LOOKING FORWARD:  Junior Advisory Board



LOOKING FORWARD: NextGen



COLLABORATIVE IMPACT:  The FDA and Advocacy

October 
2025

February
2026

October 
2024



ADVOCACY: The foundation of love and belonging that 
sustains the journey toward a CURE
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AI Tools at FDA
William Liu, Ph.D. 

Director, Al Governance and Implementation
FDA AI Internal Council (AIIC) 
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What is Artificial Intelligence (AI)? 

64

Robotics 
Automation

Computer 
Vision

Natural Language 
Processing

Machine Learning

Deep Learning LLM

A I  C AT EG O R I E S

Generative AI Agentic 
AI

Artificial Intelligence: A machine-based system that can, for a given set of human-
defined objectives, make predictions, recommendations, or decisions influencing 
real or virtual environments. AI systems use machine- and human-based inputs to 
perceive real and virtual environments; abstract such perceptions into models 
through analysis in an automated manner; and use model inference to formulate 
options for information or action.

Machine Learning Model (ML): A mathematical construct that generates an 
inference or prediction for input data. This model is the result of an ML algorithm 
learning from data. Models are trained by algorithms, which are step-by-step 
procedures used to process data and derive results. AI systems (e.g., AI-enabled 
medical devices) employ one or more models to achieve their intended purpose.  

Generative AI (Gen AI): The class of AI models that emulate the structure and 
characteristics of input data to generate derived synthetic content. This can include 
images, videos, audio, text, and other digital content.

Large Language Model (LLM): The class of AI model trained on large text datasets to 
learn relationships between words in natural language. LLM models can apply these 
learned patterns to predict and generate natural language responses to a wide 
range of inputs or prompts they receive, to conduct tasks like translation, 
summarization, and question answering. These models are characterized by a vast 
number of model parameters (i.e., internal learned variables within a trained 
model). 

Agentic AI:  AI tools and systems that autonomously or semi-autonomously 
perceive, reason, act, and learn to achieve goals through adaptive interaction with 
data, tools, and their  environment. Agentic AI can: (1) autonomously and semi-
autonomously break down tasks into sub-tasks, iteratively execute them, and refine 
outputs; (2) allow persistent memory across steps, including retrieval from external 
knowledge bases or user history; (3) integrate with external tools, Application 
Programming Interfaces (APIs), databases, or other systems to perform actions 
beyond standard text generation.
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Why AI Matters to FDA

65

AI strengthens FDA’s ability to protect 
public health by enabling:

• More efficient workflows / accelerated processes
• Improved consistency and accuracy of work 

products 
• Faster analysis of large, complex datasets
• Better decision support
• Stronger regulatory readiness and experience

“…the FDA will be focused on delivering faster 
cures and meaningful treatments for patients, 
especially those with neglected and rare 
diseases”2

“There has never been a better 
moment in agency history to 
modernize with tools that can 
radically improve our ability to 
accelerate more cures and 
meaningful treatments.”1  
FDA Commissioner Marty 
Makary, M.D., M.P.H.

1) https://www.fda.gov/news-events/press-announcements/fda-expands-artificial-intelligence-capabilities-agentic-ai-deployment
2)  https://jamanetwork.com/journals/jama/fullarticle/2835314
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FDA’s AI Journey

66

Artificial Intelligence (AI) / Machine Learning (ML)

- Data mining of adverse 
event reports (1990s)1

- Predictive toxicology, 
computational toxicology, 
quantitative structure 
activity relationship 
(QSAR) modeling (2000s – 
present)2  

Generative AI

- Extraction of adverse 
event data from FDA drug 
labels (2025)3

- Elsa Enterprise: FDA’s 
generative AI 
tool/platform (2025)4

Agentic AI

- Agentic AI @ FDA 
(Gemini Enterprise @ 
FDA): Exploratory 
sandbox for agentic AI, 
deep research (2025)5

- Elsa Enterprise (2026) 

FDA has been leveraging AI/ML tools and capabilities for decades; FDA currently has 
67 use cases listed publicly at HHS6

1) https://www.fda.gov/science-research/data-mining/data-mining-fda-white-paper
2) https://www.fda.gov/media/109634/download
3) https://pmc.ncbi.nlm.nih.gov/articles/PMC12098182/
4) https://www.fda.gov/news-events/press-announcements/fda-launches-agency-wide-ai-tool-optimize-performance-american-people
5) https://www.fda.gov/news-events/press-announcements/fda-expands-artificial-intelligence-capabilities-agentic-ai-deployment
6) https://www.hhs.gov/programs/topic-sites/ai/use-cases/index.html

https://www.fda.gov/science-research/data-mining/data-mining-fda-white-paper
https://www.fda.gov/media/109634/download
https://pmc.ncbi.nlm.nih.gov/articles/PMC12098182/
https://www.fda.gov/news-events/press-announcements/fda-launches-agency-wide-ai-tool-optimize-performance-american-people
https://www.fda.gov/news-events/press-announcements/fda-expands-artificial-intelligence-capabilities-agentic-ai-deployment
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AI Tools at FDA - AI Supports. Humans Decide

• AI tools and capabilities serve in an 
assistive capacity that can help enhance 
and support human-led decision making

• All AI outputs must be validated by staff 
with relevant expertise and domain 
knowledge 

• All regulatory decisions or actions must 
be made by human experts – AI outputs 
may only be used to assist in informing 
decisions or supporting human expertise

67

This image was generated by Gemini for Government @ HHS
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AI Governance at FDA - Implementation and Policy

68

Works in coordination with Center and Office-specific AI governing bodies (e.g., CDER AI Council), and with 
broader HHS and Federal AI organizations 

AI Internal Council (AIIC)

• The AIIC oversee and governs 
the responsible implementation and adoption 
of innovative, trustworthy, and effective AI 
applications that enhance and accelerate 
FDA’s internal operations to protect and 
promote public health, in alignment with 
federal and department-wide AI guidelines 

• Creates and promotes FDA-wide AI best 
practices, maintains an FDA-wide AI inventory, 
promotes the development, implementation, 
scaling, and oversight of enterprise AI tools and 
capabilities

AI Policy Coordination and Planning Council (AIPC)

• The AIPC serves as the Agency’s AI policy 
coordinating body to promote the use of AI 
across the product lifecycle – including the use 
of AI in the development of FDA-regulated 
products and AI-based, regulated products. 

• Supports cross-cutting AI policy development
across product Centers and Offices, supporting 
regulatory science initiatives such as technology 
harmonization and guidance development

Comprised of representatives from every Center and Center-level Office, selected by the Chief AI 
Officer, Center Directors, and Office Leadership
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Enterprise GenAI Tools Available to FDA Staff

69

Elsa Enterprise@ FDA

• Deployed June 2nd, 2025
• Platform containing 

multiple foundational LLMs 
(including Claude Sonnet 
4.5, Gemini Pro 2.5), to 
assist staff with their work

• Built specifically for FDA 
staff; includes FDA-specific 
document libraries and data

• In compliance with the 
Federal Risk and 
Authorization Management 
Program (FedRAMP) High

Gemini Enterprise @ FDA

• Deployed on December 1st, 
2025 

• Exploratory tool that 
enables the creation of 
complex AI workflows to 
assist with multi-step tasks 
(Agentic AI) 

• In compliance with the 
Federal Risk and 
Authorization Management 
Program (FedRAMP) High

HHS-wide AI Tools

• ChatGPT @ HHS: Deployed 
Sept 9th, 2025

• Claude @ HHS: Deployed 
December 3rd, 2025

• Gemini for Government @ 
HHS: Deployed February 
2nd, 2025

FDA has deployed multiple generative AI tools for FDA staff
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Other AI Use Cases at FDA

- Drug Shortage Predictive Modeling: Pilot 
program leveraging a classical/traditional 
AI/ML approach to predicting drug shortages; 
intended to help with prevention and 
mitigation of drug shortages by signaling early 
risks to a supply chain, potentially ensuring 
patients maintain access to essential 
medications.

- Warp Intelligent Learning Engine (WILEE): AI 
Tool that that identifies emerging chemical 
signals and violative food substances, 
enabling post-market surveillance, signal 
detection, and knowledge discovery. 

- HIVE AI Pilot: CBER AI tool that assists in the 
review process of IND submissions - provides 
recommendations for the most appropriate 
review disciplines for each submission; assists 
in identifying grossly deficient submissions

- Real World Data/Evidence: AI tool that assists 
in identifying and cataloging submissions 
containing real-world data through text 
extraction from unstructured documents

70

Classical AI/ML Generative AI

Additional FDA use cases can be found in 
the 2025 HHS AI Use Case Inventory:

https://www.hhs.gov/programs/topic-
sites/ai/use-cases/index.html
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FDA’s Agentic AI Innovation Challenge

• As part of the FDA’s agentic AI deployment, 
the agency launched a two-month Agentic 
AI Challenge for staff to build agentic AI 
solutions; finalists presented their 
exploratory use-cases at the FDA Scientific 
Computing Day in January 2026.

• Three finalists and one winner were 
selected from over 180 submissions

• FDA will continue to explore agentic AI 
solutions to enhance the Agency’s 
regulatory and operational work
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What’s next? 

• “…the FDA will be focused on delivering faster cures and 
meaningful treatments for patients, especially those with neglected 
and rare diseases”

72

FDA will continue to responsibly adopt new AI tools and technologies that can 
advance and accelerate FDA’s regulatory and operational functions, with the 

ultimate goal of protecting and promoting the public health
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Exploring the use of artificial intelligence to 
support FDA regulatory review in oncology

Gautam Mehta, M.D.
Associate Director for Oncology Clinical Policy, OCE 
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Objectives

• Discuss how use of AI can support FDA’s mission
• Review approaches to using AI in regulatory settings

• Ensure safety
• Build trust and credibility
• Encourage uptake
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FDA’s Mission

The Food and Drug Administration is responsible for protecting 
the public health by ensuring the safety, efficacy, and security 
of human and veterinary drugs, biological products, and 
medical devices; and by ensuring the safety of our nation's 
food supply, cosmetics, and products that emit radiation.
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• Has wide-ranging public health implications
• Expectations are similar to clinical care

• Must be complete
• Must be confidential
• Errors not acceptable
• Based on knowledge of condition and regulations/law
• Strengthened by experience

High Quality Regulatory Review

76
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Regulatory Review is Sequential

77

Primary Clinical 
Reviewer

Team Leader

Division Director

• Individual safety reports
• Other clinical information

• Research studies
• Protocol amendments

• Commercial studies
• Meetings/Advice
• Marketing applications
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Using AI for Regulatory Review

FDA Review Teams
• Disease experts
• Have decades of regulatory 

experience
• Understand how to apply 

laws/regulations
• Regulatory memory
• Sequential review limits errors

Artificial Intelligence
• Processes information faster
• Access to large data sources (i.e., 

internet)
• Can ensure completeness of review
• Complete menial tasks so focus can be 

on complex review work
• Basic clinical and regulatory 

understanding
• Can hallucinate/make errors
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Artificial Intelligence

Primary Reviewer

Team Leader

Division Director

Adding AI to Sequential Regulatory Review
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• Collects data
• Makes an initial recommendation

• Verifies data
• Makes complex regulatory 

decision based on 
experience and 
understanding of the clinical 
and regulatory context
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AI for Regulatory Review in Oncology v1.0

• Individual reviewers developed their own prompts
• Output depended on the human user

• Prompt Quality: Different levels of experience
• Application: Need to know how to apply AI generated information
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AI for Regulatory Review in Oncology v2.0

• “Super-user” reviewers developed prompts for others to use
• Better prompt quality
• Implemented safeguards

• Model flagged page numbers for verification of information

• Issues:
• Prompt may work best for the individual who developed it
• Still need to know how to apply AI-generated information
• Passive approach: Still need to build trust among review staff/encourage 

uptake
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AI for Regulatory Review in Oncology v3.0

82

“Super-user” 
develops 
prompt

Testing and 
refinement of prompt 

using previously-
reviewed documents

Release of 
prompt to 
Oncology 

review staff

Staff uses prompt and 
compares AI-generated 

information to 
traditional review

Staff provides 
feedback to 

“super-users” to 
inform prompt 
improvement
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Integrated Approach for Regulatory AI Improvement

• Allows for continual improvement to produce the best product
• Based on increasing experience with AI
• Can keep up with technology changes

• Engages all users
• Encourages uptake of AI for this purpose
• Allows users to see how AI can help them improve regulatory review
• Helps users build trust in AI

83



www.fda.gov

Prompt Pilot for Pediatric Study Plan Reviews

• Regulatory process with some common elements across reviews

1. Development: Two expert pediatric clinical reviewers developed an 
initial prompt

2. Testing/Refinement: Prompt tested and refined using 10 previously-
reviewed pediatric study plans and multiple AI models

3. Wider testing (current phase): Oncology review staff using prompt 
in parallel with standard review process and submitting feedback 
for prompt improvement
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Conclusions

• AI can improve oncology regulatory review
• Safe and appropriate use requires an understanding of the benefits 

and limitations of this technology
• Safeguards are in place to ensure AI supports high quality regulatory 

review
• An integrated approach that engages all users may lead to a better 

product, increased uptake, and greater trust
• Optimal approach will evolve as technology changes (e.g., agents)
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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 Related Analyses & Objectives 

Liu Q, et al. Clin Pharmacol Ther. 2023
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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
https://www.fda.gov/drugs/spotlight-cder-science/using-machine-learning-identify-suitable-patient-population-anakinra-treatment-covid-19-under
https://www.fda.gov/drugs/spotlight-cder-science/using-machine-learning-identify-suitable-patient-population-anakinra-treatment-covid-19-under
https://www.fda.gov/drugs/spotlight-cder-science/using-machine-learning-identify-suitable-patient-population-anakinra-treatment-covid-19-under
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AI-Based Drug Development Tool
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Examples of AI Application in Rare Disease Regulatory Submissions

• Medical imaging-based endpoints in clinical trials

• In combination with wearable devices for clinical endpoints in clinical trials

• Biomarker identification and enrichment trial designs

• Medication adherence monitoring

• Prediction of patient’s risk for certain adverse events

• Mechanistic assessment of adverse events
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Rare Disease – Regulatory Research and Collaboration Example

Biomarker Identification for Idiopathic Multicentric Castleman Disease 
(iMCD) Using Proteomics Data

Qi Liu
Lixia Zhang
Ruihao Huang
Hanrui Zhang
Menglun Wang
Robert Schuck 
Michael Pacanowski
Shirley Seo
Sudharshan Hariharan
Margatet Thompson
Ann Farrell

David Fajgenbaum
Michael Gonzalez
Joseph Zinski
Melanie Mumau

Hao Zhu
Maryanne Dingman
Santiago Carrasquilla
Caroline Atyeo
Kaiwen Deng
Yiheng Pan
Zhuxuan Xu
Boguang Sun
Guodong Chen
Mitra Ahadpour
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Biomarker Identification for Idiopathic Multicentric Castleman 
Disease (iMCD) Using Proteomics Data

• University of Pennsylvania -
proteomics data collection
– clinical trial
– real-world clinical practices

• FDA - data analyses using AI for 
the following questions:
– Are there iMCD-specific protein 

biomarkers compared to healthy 
controls and related disorders?

– Are there protein signatures in 
iMCD that can predict treatment 
response?

Mukherjee, S. ∙ Martin, R. ∙ Sande, B. ∙ et al. Epidemiology and treatment 
patterns of idiopathic multicentric Castleman disease in the era of IL-6-
directed therapy. Blood Adv. 2022; 6:359-367
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CDER AI Initiatives

2023 2024

• CDER AISC
• AI CoP
• AI Framework 

WG
• Tracking of AI 

uses

Duke Margolis 
Expert Workshop

Liu et al
Landscape 

Analysis

Discussion Papers

2019 2022

CTTI Workshop

Areas of Focus
Draft Guidance

CDER 
AI Council

CERSI Workshop

2025

CTTI Workshop

https://www.fda.gov/media/165743/download
https://www.fda.gov/media/167973/download?attachment
https://healthpolicy.duke.edu/events/understanding-aiml-drug-development-lifecycle
https://www.fda.gov/media/177030/download?attachment
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Considerations for AI Use in Regulatory Decision-Making
Providing a risk-based framework for 
establishing and evaluating the credibility of AI 
use in regulatory decision making 
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Moving Forward. Looking Ahead.

• Continue seeking feedback from all stakeholders
• Continue our responsive risk-based regulation approach
• Continue advancing regulatory science

– Monitor the landscape to detect gaps and opportunities 
– Support regulatory research

• Continue our collaborative approach to advance AI science for the 
benefits of patients



Use of Artificial Intelligence (AI) in Drug and 
Biological Product Development

Johnny Lam, Ph.D. 
Associate Director for Policy Office of Therapeutic Products, CBER 
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• Brief Highlights of Cross Center Efforts in Artificial Intelligence 

• Risk-Based Approach – Artificial Intelligence in Drug Development
– Guidance Overview

• Scope & Approach
• A Risk-Based Credibility Assessment Framework
• Special Consideration: Life Cycle Maintenance of the Credibility of AI Model 

Outputs in Certain Contexts of Use

• Artificial Intelligence Efforts and Engagement Opportunities in CBER

Outline
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FRAME AI Public Engagement

Public engagement under the CDER-led 
Framework for Regulatory Advanced 
Manufacturing Evaluation Initiative (FRAME)1 – 
focus on manufacturing

• March 2023: CDER, with CBER collaboration, 
released Artificial Intelligence in Drug 
Manufacturing discussion paper

• September 2023: FDA/PQRI public workshop 
on AI in drug manufacturing

An opportunity for interested parties to share 
and discuss key topics with regulators
www.fda.gov 1https://www.fda.gov/about-fda/center-drug-evaluation-and-research-cder/cders-framework-regulatory-advanced-manufacturing-

evaluation-frame-initiative 
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FRAME AI Discussion Paper Key Topics

Cloud applications might affect oversight of 
pharmaceutical manufacturing data & records 

The amount of data could affect existing data 
management practices

Regulatory oversight of AI’s application in 
pharmaceutical manufacturing

Standards for developing and validating AI models for 
process control and release

Continuously learning AI systems might challenge 
regulatory assessment and oversight
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Artificial Intelligence in Drug Manufacturing: 
Public Feedback to FDA
Public feedback summary:

1. Industry expressed a desire to broadly implement AI.
2. Industry seeks assurance that regulations and policies are compatible with AI 

strategies.
3. Industry feels that international harmonization will facilitate AI adoption. 

Key Findings from feedback:
• Industry values good data management practices
• Industry seeks best practices for machine-learning models, including development, 

validation and maintenance of AI models
• Industry may face uncertainty when managing third-party AI models
• Industry is challenged by implementation of AI in the pharmaceutical quality system 

framework
www.fda.gov https://link.springer.com/article/10.1186/s41120-025-00110-w  

https://link.springer.com/article/10.1186/s41120-025-00110-w
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AI Across the Product Life Cycle

103

Discovery Nonclinical Research Clinical Research

Image source: cbinsights.com

• Drug Target 
Identification, 
Selection, and 
Prioritization 

• Compound Screening 
and Design

• PK/PD and toxicologic 
studies 

• Dose range finding

• Dose range finding
• Site selection
• Recruitment and 

Retention
• Adherence
• Data collection, 

management, and 
analysis

• RWD analyses
• Clinical endpoint 

assessment

• Advanced 
pharmaceutical 
manufacturing

• Post-market safety 
surveillance or 
pharmacovigilance 
(PV) 

Manufacturing and 
Postmarket Safety 

Monitoring
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• Provides recommendations on the 
use of AI to produce information or 
data to support regulatory 
decision-making regarding safety, 
effectiveness, or quality for drugs.

• Provides a risk-based credibility 
assessment framework to establish 
and evaluate the credibility of an 
AI model for a particular context of 
use (COU):
• Sufficiently credible for a 

particular context of use
• Supported with the appropriate 

level of evidence 
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I. INTRODUCTION

II. SCOPE

III. BACKGROUND

IV. CONSIDERATIONS FOR AI USE IN THE DRUG PRODUCT LIFE CYCLE

A. A Risk-Based Credibility Assessment Framework

B. Special Consideration: Life Cycle Maintenance of the 
Credibility of AI Model Outputs in Certain Contexts of Use

C. Early Engagement

Table of Contents

• Considers the meaning 
of artificial intelligence 
(AI) and context of use 
(COU) for purpose of 
guidance

• Topic of guidance is 
primarily a risk-based 
creditability assessment 
framework (RCAF) to 
establish the credibility 
of an AI model for a 
particular COU
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I. INTRODUCTION

II. SCOPE

III. BACKGROUND

IV. CONSIDERATIONS FOR AI USE IN THE DRUG PRODUCT LIFE CYCLE

A. A Risk-Based Credibility Assessment Framework

B. Special Consideration: Life Cycle Maintenance of the 
Credibility of AI Model Outputs in Certain Contexts of Use

C. Early Engagement

Table of Contents

• AI used to produce 
information that supports 
regulatory decision-making 
for safety, effectiveness, or 
quality of drugs; not for 
drug discovery or 
operational efficiencies

• RCAF intended to help those 
to plan, gather, organize, 
and document information 
to establish credibility of AI 
models when used to 
produce information/data to 
support regulatory decision-
making
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Table of Contents

• Provides examples 
regarding AI uses to 
support regulatory 
decision-making

• Outlines unique 
challenges inherent to 
AI, including training 
data, interpretability, 
and data and model 
drift

I. INTRODUCTION

II. SCOPE

III. BACKGROUND

IV. CONSIDERATIONS FOR AI USE IN THE DRUG PRODUCT LIFE CYCLE

A. A Risk-Based Credibility Assessment Framework

B. Special Consideration: Life Cycle Maintenance of the 
Credibility of AI Model Outputs in Certain Contexts of Use

C. Early Engagement
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I. INTRODUCTION

II. SCOPE

III. BACKGROUND

IV. CONSIDERATIONS FOR AI USE IN THE DRUG PRODUCT LIFE CYCLE

A. A Risk-Based Credibility Assessment Framework

B. Special Consideration: Life Cycle Maintenance of the Credibility of AI Model Outputs in 
Certain Contexts of Use

C. Early Engagement
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I. INTRODUCTION

II. SCOPE

III. BACKGROUND

IV. CONSIDERATIONS FOR AI USE IN THE DRUG PRODUCT LIFE CYCLE

A. A Risk-Based Credibility Assessment Framework

B. Special Consideration: Life Cycle Maintenance of the 
Credibility of AI Model Outputs in Certain Contexts of Use

C. Early Engagement

• Informed by the 
structure of the ASME 
V&V40

• Consistent with the 
CDRH guidance on 
AI-enabled medical 
devices
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CONSIDERATIONS FOR AI USE IN THE DRUG 
PRODUCT LIFE CYCLE
A. A Risk-Based Credibility Assessment Framework

Step 1: Define the Question of Interest
Step 2: Define the Context of Use for the AI Model
Step 3: Assess the AI Model Risk
Step 4: Develop a Plan to Establish AI Model Credibility Within the Context of Use

a. Describe the model and the model development process
i. Describe the model
ii. Describe the data used to develop the model
iii. Describe the model training

b. Describe the model evaluation process
Step 5: Execute the Plan
Step 6: Document the Results of the Credibility Assessment Plan and Discuss Deviations From 
the Plan
Step 7: Determine the Adequacy of the AI Model for the Context of Use
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Model risk matrix. The model risk moves from low to high as decision 
consequence or model influence increases. The ratings for model 
influence and decision consequence are determined independently.

Depending on model risk, 
the level and stringency of 
“credibility evidence” may 
differ

SOURCE: https://www.fda.gov/media/184830/download 

A Risk-Based Approach, Anchored in the Context of Use

https://www.fda.gov/media/184830/download
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• FDA strongly encourages sponsors and other interested parties to engage early 
with FDA to set expectations regarding the appropriate credibility assessment 
activities for the proposed model based on model risk and COU.

• Various options can be used to engage with the Agency, depending on how the 
sponsor or other interested parties intend to use the AI model.

• Sponsors may request appropriate formal meetings (INTERACT, pre-IND) to 
discuss the use of AI for a specific development program

• Engagement options other than formal meetings 

We Encourage Early Engagement with FDA
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• Whenever appropriate, all centers are coordinating and collaborating on AI 
efforts, leveraging expertise across multiple disciplines

• FDA evidentiary standards are the same, independent of the technology

• A risk-based approach towards the application of AI in drug development is 
critical to foster innovation and protect the public

• AI in drug and biological product development has great potential, and we must 
ensure its safe and effective application

• AI is also driving advances and innovations in regulatory science

• Early engagement with FDA and CBER is highly encouraged

Closing Thoughts
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Inquiries to CBER Regarding Artificial Intelligence

Engaging with CBER

• FDA Web Sites 
– Focus Area: Artificial Intelligence | FDA
– Artificial Intelligence and Medical Products | FDA

• CBER Web Site
– Artificial Intelligence and Machine Learning (AI/ML) for Biological and Other Products Regulated 

by CBER | FDA

• For specific uses in regulatory submissions:
– Contact assigned RPM or Office with product responsibility well in advance of intended use 
– Request a formal meeting

• For broader application in manufacturing, or novel products:
– CBER Advanced Technologies Team (CATT)

• For general AI inquiries:
– OCOD@fda.hhs.gov

https://www.fda.gov/science-research/focus-areas-regulatory-science-report/focus-area-artificial-intelligence
https://www.fda.gov/science-research/science-and-research-special-topics/artificial-intelligence-and-medical-products
https://www.fda.gov/vaccines-blood-biologics/artificial-intelligence-and-machine-learning-aiml-biological-and-other-products-regulated-cber
https://www.fda.gov/vaccines-blood-biologics/artificial-intelligence-and-machine-learning-aiml-biological-and-other-products-regulated-cber
https://www.fda.gov/vaccines-blood-biologics/development-approval-process-cber/formal-meetings-cber-regulated-products
https://www.fda.gov/vaccines-blood-biologics/industry-biologics/cber-advanced-technologies-team-catt
mailto:OCOD@fda.hhs.gov


AI/ML-enabled Medical Devices: 
Opportunities & Challenges in Rare Diseases

Shawn Forrest, MS
Digital Health Specialist

CDRH AI Standards Committee Lead
Digital Health Center of Excellence
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Moving Forward: Why AI/ML is an Advancement

Traditional Challenges:
• 10,000+ rare diseases affecting 30M 

Americans
• Many lack FDA-authorized treatments
• Small patient populations - trials often 

infeasible
• Patients face 5-7 year “diagnostic 

odyssey”
• Limited data for traditional 

development approaches

AI/ML as Transformative Advancement:
• Potential to overcome data scarcity 

through:
• Multi-site data aggregation
• Real-world evidence integration
• Synthetic data augmentation

• Enable novel approaches impossible 
with traditional methods

• Accelerate diagnosis and treatment 
development
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1. Enhanced Diagnosis:

• Shorten diagnostic odyssey

2. Novel Data Utilization:

• Extract insights from small 
datasets

3. Accelerated Development:

• Optimize trial design for small 
populations

4. Continuous Improvement:

• Adaptive algorithms learn over 
time

Opportunities for AI/ML to Advance Medical Devices 
for Rare Diseases
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FDA’s Digital Health Center of 
Excellence provides leadership 
and strategic direction in these 
areas:

Digital Health Technology

Digital Health Policy and Guidance 

Digital Health Innovation

Digital Health Literacy

Digital Health Collaborations
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Digital Health AI Resources

Digital Health 
& AI Glossary

On our website: Artificial Intelligence in Software as a Medical Device 
(accessed at www.fda.gov/medical-devices/software-medical-device-samd/artificial-intelligence-software-medical-device).
 

Regulatory
Accelerator
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AI-enabled Medical 
Device List

http://www.fda.gov/medical-devices/software-medical-device-samd/artificial-intelligence-software-medical-device
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A focused strategy for AI regulation 

The approach to reviewing AI-enabled devices 
includes focusing on: 

• How data for the product is managed
• How the algorithm used to generate 

information works
• Data to demonstrate the algorithm works 

as intended
• Monitoring the product as it is being used 

by patients

The CDRH AI Action Plan led to an approach
 to regulating AI from device concept to retirement
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Moving Forward: CDRH's Draft AI Guidance (Jan 2025)

• We have many years of experience 
reviewing and authorizing over 1,300 
AI-enabled devices.

• That depth of review experience 
informed our publication of guidance 
for innovators in 2025.

121

• This guidance helps medical device innovators understand what FDA is 
looking for and provides information on a clear and predictable path for 
these devices.

Source: Artificial Intelligence-Enabled Device Software Functions: Lifecycle Management and Marketing Submission Recommendations 
(Jan 2025) (accessed at https://www.fda.gov/media/184856/download).

https://www.fda.gov/media/184856/download
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Challenges: Making Sure that AI Works for Everyone

122

Challenges

Solutions

Uncertain 
Disease 

Progression

Ensuring 
Accuracy for 

Patient Groups

Lack of a “Gold 
Standard”

Availability of 
Patient Data

Leverage Real-
World Data

Ensure Output is 
Consistent

Innovative Study 
Designs

Human-AI 
Collaboration
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Understanding How AI Makes Decisions:

Why This Matters:
• AI can be like a “black box” - hard to see how it works
• Patients and doctors need to trust AI recommendations
• Important to understand what AI can and cannot do

FDA Expects Clear Information:
• Plain language about what the AI does
• Easy-to-understand instructions
• Information about how well AI works for different patient groups
• When possible, visual explanations of AI decisions

Challenges: Making Sure that AI Works for Everyone
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Goal is to provide 
enough information to 
make informed 
decisions without 
being overwhelming 
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Recommendations:

Collect data from many places:
• Multiple, different types of hospitals across the U.S.

Include diverse patients:
• Patients from different groups
• Patients at different stages of disease
• Patients with other health conditions

Test AI separately from training:
• Use completely different patients to test the AI
• Ideally from different hospitals than where AI was developed

Challenge: Making Sure AI Works for All Patients
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Bottom Line: 
FDA wants to make 
sure AI works safely 
and effectively for 
YOU.
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AI can help us learn from everyday patient care:

• Read and understand doctor's notes

• Combine information from many sources:
   - Electronic medical records
   - Patient registries (databases of patients with the same disease)
   - Wearable devices (like fitness trackers)
   - Medical images (X-rays, MRIs)
   - Genetic information

• Allow hospitals to share data while protecting patient privacy

Opportunity: Learning from Real Patient Experiences
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FDA makes sure this data is trustworthy:

• Check that data is appropriate for the intended use
   - Does it represent the right patients?
   - Was it collected reliably?

• There is a clear plan before collecting data
• Watch out for biases in the data
• Encourage early conversations with FDA
• Track where data comes from and how it's used
• Monitor how AI performs in real-world use

FDA asked the public for input
We asked how to assess how 
well AI devices perform in 
real-world use - including from 
patients and caregivers

Opportunity: Learning from Real Patient Experiences
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Predetermined Change Control Plans (PCCP) - Opportunity for devices for rare diseases

AI/ML’s key advantage:
Learns from real-world use and 
continuously improves performance

FDA Goal:
Enhance healthcare through safe, 
effective innovation that matches 
rapid software development cycles

Solution:
PCCPs allow manufacturers to make pre-
authorized changes to AI-enabled devices 
without delay of a new submission

Benefits: 
Manufacturers can optimize marketed 
devices faster

Looking Ahead: Adaptive AI Systems with PCCP

Source: Marketing Submission Recommendations for a Predetermined Change Control Plan for Artificial Intelligence-Enabled Device Software Functions (Aug 2025)(accessed at
www.fda.gov/regulatory-information/search-fda-guidance-documents/marketing-submission-recommendations-predetermined-change-control-plan-artificial-intelligence).
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http://www.fda.gov/regulatory-information/search-fda-guidance-documents/marketing-submission-recommendations-predetermined-change-control-plan-artificial-intelligence
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Looking Ahead: GenAI considerations 

2024 Digital Health Advisory Committee Docket 
Responses: Overarching Points

1 Broad Participation and Interest
2 Focus on Regulatory Frameworks
3 Specific Use Case Examples
4 Emphasis on Transparency and Safety
5 Emphasized Need for Human Oversight

Source: Digital Health Advisory Committee; Notice of Meeting; Establishment of a Public Docket; Request for Comments—Total Product Lifecycle 
Considerations for Generative Artificial Intelligence-Enabled Medical Devices, 2024 (www.regulations.gov/document/FDA-2024-N-3924-0001) 
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http://www.regulations.gov/document/FDA-2024-N-3924-0001
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Contact Information:
Shawn.Forrest@fda.hhs.gov

Digital Health Center of Excellence
digitalhealth@fda.hhs.gov

Resources:
www.fda.gov/medical-devices/digital-health-center-

excellence

Questions?
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Hierarchies of Study Design – Circa 1990

Adapted from Greenhalgh, Wiley-Blackwell (2010)

Simplistic hierarchies of research design 
evolved in the 1990s, designating 
randomized controlled trials (RCTs) as 
“gold standard” and suggesting non-
randomized study designs are not 
trustworthy

Strength of Evidence

Strongest

Weakest
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Debate– Early 2000s

Editorial:
“Only randomized treatment assignment 
can provide a reliably unbiased estimate 

of treatment effects.”
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Debate– Early 2000s

“The results of well-designed observational studies 
(with either a cohort or a case–control design) do not 

systematically overestimate the magnitude of the effects of 
treatment as compared with those in randomized, controlled 

trials on the same topic.”
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‘Contemporary Debate’
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Emergence of Real-World Evidence

Interest in RWE can be attributed to:

• Improved access to, and rapid analysis of, information in the era of big data 

• Research showing observational studies can generate results similar 
       to those of randomized controlled trials (RCTs)

• 21st Century Cures Act (2016) mandating that FDA evaluate the potential use 
of RWE for medical product approvals

Note: With or without invoking the terms “RWD” and “RWE,” types of data 
sources and study designs aren’t entirely new and the standard for substantial 
evidence to approve drug and biologics remains unchanged.
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Real-World Data (RWD) are data relating 
to patient health status and/or delivery 
of health care routinely collected from a 
variety of sources 

electronic health records (EHRs)

medical claims data

product and disease registries

data from digital health technologies in 
non-research setting

other data sources that can inform on 
health status, such as questionnaires 

Real-World Evidence (RWE) is clinical 
evidence regarding the usage and 
potential benefits/risks of a medical 
product derived from analysis of RWD 

Generated using various study 
designs—including but not limited 

to randomized trials (e.g., 
pragmatic clinical trials), 

externally controlled trials, and 
observational studies

Definitions
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Reliance on RWD across study designs
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FDA Approach to Evaluating RWE

Key considerations:

• Whether the RWD are fit for use 
(relevant and reliable)

• Whether the trial or study design 
used to generate RWE can provide 
adequate scientific evidence to 
answer or help answer the 
regulatory question

• Whether the study conduct meets 
FDA regulatory requirements
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• Ability to capture unique, richer outcomes
– For example, capturing data over a longer period of time

• Ability to study rare diseases
– Disease-specific RWD sources may be useful for tracking progression or 

outcomes of diseases

• Address ethical issues regarding treatment assignment in a clinical trial
– For example, can provide historic information where it may not be ethical 

to assign a trial participant to a control or sham

Strengths of Real-World Evidence
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• Rationale for choice of data source, if more than one available

• Quality of the data
– Reliability 

• Accuracy
• Completeness of key data elements
• Traceability, including how data were originally collected & coded into variables

– Relevance
• Availability of key data elements, such as outcomes of interest & other clinical 

variables
• Timing of assessments for key data elements 
• Generalizability 

Considerations for data acceptability
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CDRH Real-World Evidence Guidance 

• Clarifies how CDRH evaluates real 
world data (RWD) to determine if it is 
of sufficient quality to generate RWE.

• Includes factors CDRH considers to 
assess whether RWD are relevant and 
reliable.
– Accurate, complete, of sufficient 

quality, with appropriate patient 
protections

2025 Revised RWE Guidance:  
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Real-World Evidence at CDRH
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Representative Challenges with Use of RWE

Real-world data sources: 
 - data reliability and clinical relevance
 - missing or “mistimed” data
 - suitable capture of outcome data
 - need for linkage with other data sources

Design and interpretation of non-randomized studies:
 - residual confounding
 - problems with index date (“zero time”) 
 - use of inappropriate comparator

Conduct of non-randomized studies:
 - protocol and analysis plan not pre-specified
 - access to patient-level data and ability to inspect RWD sources
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Real-World Evidence and Rare Diseases—
Devices 

Device Identification

Patient Identification

Benefits to patients with rare 
diseases

• Unique Device Identifiers
• Hospital ordering

information
• Procedure –unique devices

• Diagnostic codes
• Procedure codes
• Unstructured data fields

• Generate better data that would 
otherwise not be available

• Identify patients for potential clinical 
trials
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• Indicated for treatment of adult and pediatric patients two years of age and older with severe manifestations 
of PIK3CA-related overgrowth spectrum (PROS) who require systemic therapy. CDER approved in 2022. 

• RWD single arm study, EPIK-P1, in 37 patients with severe or life-threatening PROS treated with alpelisib collected 
from medical charts of patients in an expanded use program.

• RWD study was acceptable because:
– Before abstracting data, there was a prospectively defined protocol for data collection and statistical analysis 

plan
– Outcomes assessed by a blinded independent central review (BICR)
– Broad eligibility criteria for the patients participating in the EAP, reducing concerns for selection bias.

• Regulatory programs used: 
– Orphan Drug Designation and Breakthrough Therapy Designation (2019)
– Real-Time Oncology Review (RTOR) pilot program-streamlined data submission prior to the filing of the entire 

clinical application
– Assessment Aid, a voluntary submission from the applicant to facilitate the FDA’s assessment.

Approval of alpelisib (Vijoice®) - CDER
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• Indicated for treatment pediatric patients less than 2 years of age with spinal muscular 
atrophy (SMA) with bi-allelic mutations in the survival motor neuron 1 (SMN1) gene. CBER 
approved in 2019.

• Fatal disease with unmet medical need

• Disease course: well-characterized and relatively homogeneous disease

• Historical controls from RWD were suitably comparable

• Two open-label trials: 
– Phase 1: Dose-escalation (low-dose n=3; high-dose n=12) compared with external control 

(n=23) 
– Phase 3: single- arm (n=21) compared with natural-history external controls (n=23) 

• One adequate and well-controlled trial + confirmatory evidence

• Large treatment effect on survival

Approval of onasemnogene abeparvovec-xioi 
(Zolgensma)- CBER
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Eonis  SCID-SMA kit

Device:  The Eonis  SCID-SMA kit is intended as an aid in screening newborns for 
Severe Combined Immunodeficiency (SCID) and as an aid in screening newborns for X-
linked agammaglobulinemia (XLA). The test is intended for DNA from blood specimens 
dried on a filter paper.

early diagnosis and treatment significantly alter outcomes

RWE included to support marketing authorization:
Hospital registry data were used to confirm control status
 age-matched controls; 
 archived controls with matched storage time to positives; 
 age of newborn specimen collection to mimic intended use population 
 specimens with long enough follow up time (years) to confirm clinical status
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