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• The Changing Ecosystem

• AI Utilization Across Therapeutic Areas

• Policy and Operational implications

• Conclusion and next steps

Main points 
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Advancing Evidence 
Generation Paradigm*

Increasingly Digital 
World*

Innovative Clinical Trial 
Designs*

AI is an integral part of a rapidly evolving ecosystem 

* Examples – not fully inclusive
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https://www.nature.com/articles/s41746-020-00324-0.pdf
https://www.fda.gov/news-events/press-announcements/fda-authorizes-marketing-first-device-uses-artificial-intelligence-help-detect-potential-signs-colon
https://www.fda.gov/news-events/press-announcements/fda-permits-marketing-artificial-intelligence-based-device-detect-certain-diabetes-related-eye
https://www.fda.gov/news-events/press-announcements/fda-authorizes-marketing-first-cardiac-ultrasound-software-uses-artificial-intelligence-guide-user

AI & Medical Devices

https://www.nature.com/articles/s41746-020-00324-0.pdf
https://www.fda.gov/news-events/press-announcements/fda-authorizes-marketing-first-device-uses-artificial-intelligence-help-detect-potential-signs-colon
https://www.fda.gov/news-events/press-announcements/fda-permits-marketing-artificial-intelligence-based-device-detect-certain-diabetes-related-eye
https://www.fda.gov/news-events/press-announcements/fda-authorizes-marketing-first-cardiac-ultrasound-software-uses-artificial-intelligence-guide-user
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Early development
basic science and pre-clinical

Clinical Development Post market

• Pathogenesis 
• Biomarker identification
• PK/PD modeling
• Compound identification
• Compound screening/design

• Recruitment and retention
• Adherence and compliance
• Facilitating the use of RWD
• Clinical trial monitoring 
• Safety monitoring

• Identification of long-term safety 
trends

• Utilization as a part of care
• Continuous monitoring of safety and 

effectiveness.

Going Beyond The Hype – Where We See AI in Action*  

*Examples of potential utility

AI will have an impact across sectors and across therapeutic types
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FDA will Continue to Respond to an Increasingly Digital World

eSource 
E-Informed 

Consent 
E-Records & 

e-Sig 
EHR 

Discussion paper - April 2019

2013 2016 2017 2018 

Action plan – Jan 2021

https://www.fda.gov/media/122535/download
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RWD-RWE 
Challenges & Opportunities

• Good news: 

– 96% of hospitals utilizing EHR

• Bad news:

– Variable EHR systems >700 vendors

– Routinely don’t talk to one 
another, transferring medical data 
via fax and CD-ROM

– Critical or time-sensitive 
information routinely gets buried 
in an endless scroll of data . . .  —
and amid the maze of pulldown 
menus — it can be missed

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6659652/pdf/41746_2019_Article_148.pdf
https://www.aitrends.com/healthcare/using-ai-to-improve-the-accuracy-of-real-world-data-for-clinical-assertions/
https://www.nature.com/articles/s41586-021-03430-5

In the real world, 
nothing happens at 

the right place at 
the right time . . . 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6659652/pdf/41746_2019_Article_148.pdf
https://www.aitrends.com/healthcare/using-ai-to-improve-the-accuracy-of-real-world-data-for-clinical-assertions/
https://www.nature.com/articles/s41586-021-03430-5
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Understanding the Complexities
“Looking under the hood”

https://www.nytimes.com/interactive/2018/10/26/opinion/halloween-spooky-costumes-machine-learning-generator.html

• Prediction algorithms predict the most likely outcome/decision based on input 
data - not necessarily the accurate answer.  

• AI may produce unpredictable or unconventional “solutions”.  

https://www.nytimes.com/interactive/2018/10/26/opinion/halloween-spooky-costumes-machine-learning-generator.html
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Understanding the Complexities

Benchmarking
• Detecting & managing bias
• Variable standards of care
• Statistical methodologies 

The human interface
• Potential behavioral effects
• Perceptions
• Trust

https://www.itu.int/en/ITU-T/focusgroups/ai4h/Pages/tg.aspx
http://www.skateboardingalice.com/papers/2009_Alnanih.pdf

https://www.itu.int/en/ITU-T/focusgroups/ai4h/Pages/tg.aspx
http://www.skateboardingalice.com/papers/2009_Alnanih.pdf
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Transparency, and Documentation

https://www.fda.gov/media/122535/download
https://www.medtechdive.com/news/fda-ai-machine-learning-strategy-remains-work-in-progress/585146/
https://pubmed.ncbi.nlm.nih.gov/31818387/

https://www.fda.gov/media/122535/download
https://www.medtechdive.com/news/fda-ai-machine-learning-strategy-remains-work-in-progress/585146/
https://pubmed.ncbi.nlm.nih.gov/31818387/
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• Consolidated Standards of Reporting Trials (CONSORT)
• Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT)

The CONSORT-AI Extension 

&

SPIRIT-AI Extension

Transparency, and Documentation



Classified as internal/staff & contractors by the European Medicines Agency 

FDA Guidance on Conduct of Clinical Trials of Medical 
Products during COVID-19 Public Health Emergency

AI Can Help

AI During Public Health Emergency 

• Technology is key to enable processes, such as remote data capture and 
monitoring.

• Robust structures and processes for data flow and robust analytics

https://www.fiercebiotech.com/medtech/fda-authorizes-first-ai-powered-armband-for-covid-19-screening
https://www.nature.com/articles/s41467-020-17971-2#:~:text=Preliminary%20studies%20indicate%20chest%20CT,%2C18%2C19%2C20.
https://clinicaltrials.gov/ct2/show/NCT04510441

https://www.fda.gov/media/136238/download
https://www.fiercebiotech.com/medtech/fda-authorizes-first-ai-powered-armband-for-covid-19-screening
https://www.nature.com/articles/s41467-020-17971-2#:~:text=Preliminary%20studies%20indicate%20chest%20CT,%2C18%2C19%2C20
https://clinicaltrials.gov/ct2/show/NCT04510441
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So, what is the FDA doing?
CDER AI Steering 
Committee (AISC)

Established in 2020

• Coordination 
• Education
• Facilitation of projects and ideas
• Building common understanding  
• Communication

https://www.fda.gov/medical-devices/digital-health-center-excellence
https://www.fda.gov/drugs/drug-development-tool-ddt-qualification-programs/innovative-science-and-technology-approaches-new-drugs-istand-pilot-program

https://www.fda.gov/medical-devices/digital-health-center-excellence
https://www.fda.gov/drugs/drug-development-tool-ddt-qualification-programs/innovative-science-and-technology-approaches-new-drugs-istand-pilot-program
https://www.fda.gov/media/122535/download
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Key Questions! – what to add? 

https://www.statnews.com/2019/11/07/artificial-intelligence-drug-development-fda-standards-needed/
http://nautil.us/issue/66/clockwork/we-need-an-fda-for-algorithms
https://www.sciencedirect.com/science/article/abs/pii/S0277953620303919?via%3Dihub

• What should be the parameters for transparency and documentation?

• What are the needed validation & benchmarking approaches?

• Can our current policies and regulations (and policy development processes) 
keep up with rapidly evolving innovations?

• What will an effective work force & work processes look like for a robust 
regulatory agency? 

• What are the ethicall implications
❑ Are our IRBs and DSMBs ready? 
❑ Informed consent
❑ Data privacy 
❑ What about the Human-Machine interface?

• How best to develop new norms, shared understandings, and ultimately 
standards? 

❑ Early engagement with regulatory agencies
❑ Collaborations, feedback, and continued engagement 

https://www.statnews.com/2019/11/07/artificial-intelligence-drug-development-fda-standards-needed/
http://nautil.us/issue/66/clockwork/we-need-an-fda-for-algorithms
https://www.sciencedirect.com/science/article/abs/pii/S0277953620303919?via%3Dihub


15https://aiindex.stanford.edu/report/

https://aiindex.stanford.edu/report/
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