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AI as a Scientific Co-Pilot
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VUMC All of Us Research Program Meta-analysis
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AI as a Clinical Diagnostic

• GPT vs. Locally Trained Models (Boosting)
• MIMIC ICU Transfer Prediction

• VUMC Discharge Prediction

• Vanilla GPT vs. Retrieval Augmented Generation (RAG) GPT 
• In other words: we gave various examples to assist the LLM
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GPT 5.0
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Image from ChatGPT



AI Governance Matters

VUMC envisions a future in which AI is embedded into hospital systems 
to optimize patient outcomes, improve patient and clinician experience 
and to maximize operational efficiency…

…by following a fair, transparent and nimble processes of 
AI development, review, use, and monitoring

13Thanks to Susannah Rose for the slide



VUMC Standard Operating Procedure (SOP)

• VUMC’s Acceptable Use of AI Technologies Policy
oEnsures all AI aligns with VUMC’ values, respects legal and 

regulatory requirements, safeguards data privacy and security, and 
promotes transparency and accountability

oEstablished
oAIT Governance Subcommittee as the authority responsible for reviewing 

and approving all AI usage at VUMC

oAcceptable Use of AI requirements and responsibilities

14Based on a Susannah Rose slide



Metrics
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Number of AI Models Submitted for AI Governance review by month

• VUMC AI Policy and SOP Approved in January 2025

• 287 Approved (as of Feb 2026)

Clinical Operations; 45%

Research; 42%

Clinical; 13%

Clinical Operations

Research

Clinical

AI Model Usage by Category
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Example AI Review Domains (SOP)

Overall Level of Risk of Tool & Assessment of Risk Mitigation Plan   

Privacy Protections Assessment (and referral to Privacy Office if needed) 

Cybersecurity

Accountability (who is responsible for this tool?)

Regulatory and compliance standards assessment: Are these met?

Ethics review (example: do participants/patients need to be notified?) 

Assessment of tool effectiveness for all people 

Intellectual Property (IP) (are submitters aware of what IP is, and how to protect it?) 

Third-Party Risk assessment (work with other VUMC entities)

Liability evaluation (work with legal when needed)

Conflicts of Interest (assess COI, and referral to VUMC/VU when needed)

A Susannah Rose for the slide



Current AI Review Process (simplified)

Phase 1: Brief Review from 
AIT (REDCap Survey)

Yes – Go to Phase 2

Phase 2: Deeper-Dive 
Review, may include 

meeting with 2-3 AIT Sub-
committee Members

Phase 3: 

AIT Sub-Committee 
Reviews

Approved: Memo 
provided, next steps in the 

process communicated, 
“warm hand-off”

Not Approved: Memo 
provided with rationale 

and offer for support and 
education

No – Decision 
communicated

Support and Education 
Provided

Nimble, customer service-driven approach

NEW! Fast 
Pass

Direct Submission or 
Referral from IT, VEC, 

IRB, etc.

17A Susannah Rose slide



AI Knowledge Can Be
Stranger Than Fiction 
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Hallucinations Happen
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Etanerfigut is either a misspelling, which is hard to imagine 
from a computer, or a nonexistent medication hallucinated 
by ChatGPT
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Semantic-Aware Cross-Check Consistency

Zhang J, Li Z, Das K, Malin B, Kumar S. Proceedings of Empirical Methods in Natural Language Processing (EMNLP). 2023.

• Ask the same question different ways (semantic rewrites)

SC2 = Self-checking      
          consistency score
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Does the AI Know What It’s Talking About?

❑  Online testing procedure

➢  Evaluating the relevance of queries 

to the knowledge corpus

➢  Flagging low-relevance queries in 

real-time that cannot be adequately 

addressed using the available 

knowledge

Li Z, Zhang J, Yan C, Das K, Kumar S, Kantarcioglu M, Malin B. EMNLP . 2024. 21



We Can Make (and Test!) Synthetic Queries

Real

Synthetic

Real Synthetic

Real

Synthetic
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Why Models Don’t Play Fair
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How Do We Mitigate Overreliance on AI?

“Turn off” the AI’s predictions for patients that we 
suspect the AI will predict incorrectly

High-quality
prediction
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Suppressing AI When We Suspect it Could be 

Wrong Can Accentuate Inequalities

• Imagine a non-trivial unfairness in an algorithm 
associated with race

• If we suppress the AI for black patients, then 
performance is the same as without the algorithm

• But if the AI is near perfect for white patients, then 
their performance skyrockets
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Testing the Idea

Decision tree trained on 
training set to predict 
whether individual 
prediction is incorrect

AI AuditorAI

Gradient boosting tree 
model to predict ED 
patient outcome

Human-recorded ESI

AI

Human accepts AI 
prediction

Selectively 
suppressed AI Human accepts AI 

prediction when it is 
sufficiently certain

27Katherine Brown, et al. JAMIA. 2026.

Simulated decisions



Suppression Improved Overall Fairness AND Boosted Performance

(with MIMIC ED Data)

Katherine Brown, et al. JAMIA. 2026.
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Why the AI Emperor 
Has No Clothes
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(From Microsoft)
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Multi-turn Conviction

Kevin Guo, Yan, Baidya, Brown, Gao, Xiong, Yin, & Malin. Arxiv. 2026. 31



Accuracy

32



Positive Conviction (How long does the bot stay correct?)
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Accuracy vs. Abstention
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Negative Conviction (How long does the bot correctly abstain?)
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Flexibility



Flexibility ALWAYS SWITCHES



“I Want You to
Love Me”
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https://pub.towardsai.net/rlhf-the-engine-
tuning-human-values-into-large-language-
models-9c4bfd75fc79







AI Makes Privacy 
Problems Complex
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Memorization is Real
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Memorization Continues to be Real
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• In short:
• The longer the input, the greater the 

change of memorization

• This happens in all LLMs
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Our AI Future is Amazing… And Daunting!

• Our foundation models are getting bigger, multi-modal, and seemingly 
capable of hypothesis generation

• Healthcare organizations need to ensure that AI aligns with expectations

• We need to ensure that the AI is humble (or can be made so)

• We need to understand why large models do what they do
47
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