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“Nelson Man-Data”
Get systems that don’t 
trust each other and 

that don’t like each other 
to work together 

for the greater good.



AI Methods in 
Clinical Research
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https://doi.org/10.1021/acs.chemrev.8b00728

https://doi.org/10.1021/acs.chemrev.8b00728
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If it just works,
we don’t call it AI.
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Generative AI
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Gartner Hype Cycle for AI 2025

Generative AIAI 
Ready 
Data



Papers on AI + Clinical Research
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AI + Clinical Research



Most AI papers are
“What if…”
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Uses of AI in Clinical Research
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Create New 
Intervention

Design/Run 
Study

Analyze & 
Disseminate

AI for Drug 
Discovery

AI is the 
Treatment

Find 
Subjects

Case 
Matching Consenting

Lay 
Summary

Research 
Protocols

Write 
Paper

Review 
Papers

Literature 
Review

Data 
Re-identification

AI for 
Workflow

Digital 
Twins



LLM’s for Literature Review
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LLMs for Systematic Reviews
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Akinseloyin, et al., JAMIA 2024

A question-answering framework for automated abstract 
screening using large language models



AI for IRB Protocols
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IRB-draft-generator: A generative AI tool to streamline the 
creation of institutional review board applications
Goodwin, et al., SoftwareX, 2023



Leveraging artificial intelligence to detect ethical concerns in 
medical research: a case study 

“It is likely that LLMs can enhance 
the identification of potential ethical 
issues in clinical research. They can 
be used as a tool to prescreen 
research proposals and enhance an 
IRB’s efficiency.” 
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Sridharan & Sivaramakrishnan, BMJ Journal of Medical Ethics, 2025 

“All four LLMs were able to provide 
answers to questions related to all 
seven cases following a single 
prompt.”
ChatGPT 3.5, ChatGPT 4, Google 
Bard, Claude-Instant-100K
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Matching 
Patients
to 
Clinical 
Trials
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AI for Informed Consent

© 2025 - Starren AI in CR 202518



Transforming Informed Consent Generation Using Large 
Language Models: Mixed Methods Study
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Shi, et al., JMIR 2025
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Using artificial intelligence to expedite 
and enhance plain language summary 
abstract writing of scientific content

McMinn, et al., JAMIA Open 2025

Original Abstract

Scientific Writer

Bespoke AI



Evaluating generalizability of oncology trial results to real-world patients 
using machine learning-based trial emulations
Orcutt, et al., Nature Medicine 2024

• Model RCT treatment
• Predict outcomes
• RCT only valid for low-risk 

patients
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https://doi.org/10.1038/s41591-024-03352-5



© 2025 - Starren AI in CR 202523

When AI 
is 

The Treatment



Most AI is not Evaluated
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JAMA. Published online  October 15, 2024. doi:10.1001/jama.2024.21451

AI–Enabled Medical Devices Authorized 
for Marketing by the FDA

Large language models in medicine: A 
review of current clinical trials across 
healthcare applications 
Omar, et al., PLOS Digital Health, 2024

USA
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Denmark
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China

22 Studies Registered Globally



FDA

© 2025 - Starren AI in CR 202525



© 2025 - Starren AI in CR 202526

Evaluating AI

ü Right Population
ü Right Task / Workflow
ü Right Version
ü Right Evaluator



• Generated alerts on 18% of all hospitalizations
• Missed 67% of cases
• Identified only 7% of the patients missed by the clinician
• Model performance, AUC=0.63 

© 2024 - Starren AI Factors 202427 Wong, et al. JAMA Int. Med 2021

Right Population Commercial Sepsis 
Detection Module
• 405,000 encounters
• AUC=0.76-0.83



Evaluating the Right Task
What are you actually asking AI to do?

–Hager, et al. Nature Medicine | Volume 30 | September 2024 | 2613–2622 
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A man
cannot step into 
the same river twice  – Heraclitus
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New technology may not 
make it better

• Wrong
• Avoid
• Correct
• Random
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Is My 
Baby 
Ugly?
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Your Own Baby is Never Ugly

Effective

Not Effective
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Effective

Not Effective

Evaluated by 
Developer

Outside 
Evaluation

Not 
Effective

Effective

Evaluation of Clinical Decision Support Systems

Garg, et al. , JAMA 293:1223-1238 (2005) 

Not 
Effective Effective
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AI Data Hunger
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1  0  1  0  1  0  1  0
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Data Re-
Identification

“THERE IS NO PRIVACY.  
GET OVER IT.”
–Scott McNealy 1999



Extracting memorized pieces of (copyrighted) 
books from open-weight language models
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Cooper, et al., ArXiv 2025



NIH bans sharing of AI models derived from 
NIH genomic data. 
• March 2025
• NIH considers AI models a “data derivative”
• May continue to develop generative AI models, but

• (1) may not share the model, including model parameters, except with 
approved collaborators 

• (2) may not retain the generative AI model upon closeout of the project
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https://grants.nih.gov/grants/guide/notice-files/NOT-OD-25-081.html



Sociodemographic biases in medical decision 
making by large language models
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Omar, et al., Nature 2025



Your Brain on ChatGPT: Accumulation of Cognitive Debt 
when Using an AI Assistant for Essay Writing Task
Kosmyna, et al., ArXiv 2025
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Hope is not Lost

41AI in CR 2025

• AI does some things very well
• Find the right tool for the job
• Trust, but verify
• Forewarned is forearmed
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Questions
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