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EXPECTATIONS

Gartner Hype Cycle for Al 2025

idy Data

Al Engineering
Responsible Al

Sovereign Al
Multimodal Al
AITRISM

Composite Al

Antificial General Intelligence
Neurosymbolic Al

FinOps for Al

Decision Intelligence
World Models

Al Simulation
Embodied Al
Causal Al

ModelOps

Foundation Models
Synthetic Data

Generative Al

Al Governance Platforms

First-Principles Al
Model Distillation
Knowledge Graphs
AlNative Software Cloud Al Services

As of June 2025

Innovation Peak of Inflated Trough of Slope of Plateau of
Trigger Expectations Disillusionment Enlightenment Productivity
TIME

Plateau willbereached: O <2yrs. O 2-5yrs. @ 5-10yrs. A >10yrs. & Obsolete before plateau
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. Papers on Al + Clinical Research
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. Uses of Al in Clinical Research

Al for Drug Literature Research Find Lay
Discovery Review Protocols Subjects Summary

Data
Re-identification

Create New Design/Run | Analyze &
Intervention Study Disseminate _
Review
Papers
Al is the Al for Digital Case : Write
Treatment Workflow Twins Matching Consenting Paper
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LLMs for Systematic Reviews

A question-answering framework for automated abstract

screening using large language models

Akinseloyin, et al., JAMIA 2024

PMID: 23234509

Title: Barriers to the use of maternity waiting
homes in indigenous regions of Guatemala: a
study of users' and community members*
perceptions

Abstract: Maternal mortality among
indigenous women in Guatemala is high. To
reduce deaths during transport from far-away
rural communities to the hospital, maternity
waiting homes (MWH) were established ... ...
We conducted a qualitative study with 48

stakeholders (MWH users, family members,

community leaders, MWH staff, Mayan
midwives and health centre and hospital
medical staff) in Huehuetenango and Cuilco
to identify barriers before, during and after
the women's stay in the homes. ... ... Service
users' lack of knowledge about the existence
of the homes, limited provision of culturally
appropriate care and a lack of sustainable
funding were the most important problems
identified ...

Selection criteria: We included qualitative studies that
focused on the views, experiences, and behaviours of
SBAs and those who work with them as part of the
team. We included studies from all levels of health care
in low- and middle-income countries.

12 © 2025 - Starren
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LLM-based Question Generator

Q;: Does the study focus on the views, experiences.
and behaviors of skilled birth attendants (SBAs) and
those who work with them as part of the team?

Q,. Is the study a qualitative study?

Q;. Does the study include participants from low-
and middle-income countries?

Q. Does the study include participants from all
levels of healthcare?

Alin CR 2025

LLM-

based

Question
Answerer

Negative: ... ...

Positive: ... ...

Positive: ... ...

Neutral: ... ...

Posilive: ... ...

(Likely to be) RELEVANT

Ensembler

*

HARD / SOFT Scor
Score: 0.0/0.0067

Score: 1.0/0.9934
» Score: 1.0/0.9876

Score: 0.5/0.4638

Score: 1.0/0.9934 |
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Al for IRB Protocols

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

User Input
Hypothesis
Draft IRB
Inclusion application
Criteria [\
IRB Al Helper
Exclusion
Criteria .docx

Study Design Relevant
Literature
(PubMed API)
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. Leveraging artificial intelligence to detect ethical concerns in
medical research: a case study

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 “It is likely that LLMs can enhance

prompt.” the identification of potential ethical
issues in clinical research. They can

ggffg;ijg’_ﬁg;ﬁﬁggk%ogle be used as a tool to prescreen

research proposals and enhance an
IRB’s efficiency.”

Center for Biomedical
Informatics & Biostatistics
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Matching
Patients
to
Clinical
Trials




Manual vs Al-Assisted Prescreening for Trial Eligibility Using Large
Language Models-A Randomized Clinical Trial

Unlu et. al, JAMA 2025

« Goal: RCT of RECTIFIER for Clinical Trial Recruitment

198092 Patients with an echocardiogram and clinic
visit within past 2 y assessed for eligibility

193616 Excluded?
144086 No documented heart failure diagnosis
18352 LVEF >50% and prescribed or intolerant
to sodium-glucose cotransporter 2 inhibitors
12811 Died
7533 Aged <18y or>90y
7369 Language not English or Spanish
3414 LVEF <50% and prescribed or intolerant to an
evidence-based B-blocker, angiotensin receptor
neprilysin inhibitor, mineralocorticoid receptor
antagonist, or sodium-glucose cotransporter 2
inhibitor at 250% of goal dose
51 Last systolic blood pressure <90 mm Hg

4476 Randomized®

2234 Randomized to manual screening method

2242 Randomized to Al-assisted screening method
(study staff conducts manual review)

(Al conducts initial screening and study staff
conducts abbreviated manual review to
confirm eligibility)

Y

Eligible patients were placed in a pool (study staff, who were blind
to the group assignment, made patient enrollment calls)

JAMA. 2025;333(12):1084-1087. doi:10.1001/jama.2024.28047
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Matching Patients to Clinical Trials with Large Language Models

 Results:

a I Correct [ Partially Correct Il Incorrect
100 000 9.4
87.8 913 86.8 86.7
80 73.9
S
g 60
8
S 40
20 97 . 13.0 13.0 103
0 2.6 1.3 2.9
All Included Not included Excluded Not excluded  Not enough information ~ Not applicable R .
(N=1015) (N=150) (N=23) (N=10) (N=484) (N=293) (N=55)
Short Cases  Long Cases  Annotator X  Annotator Y All (36)
Without TrialGPT (18) 427 s 80.2s 65.4s 57.5s 61.5s
With TrialGPT (18) 25.2s 453s 37.8s 32.7s 35.3s
Time Saving 41.0% 43.5% 42.2% 43.1% 42.6%
P-value 0.0182t 0.0003f 0.1633% 0.2472% 1.75¢-5t | §F

1: Paired t-test; F: independent t-test

» Pilot Usability Study

u Trial Scores

Trial-level Scores

TrialGPT-
Ranking

Top 10 clinical trials



Al for Informed Consent
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Transforming Informed Consent Generation Using Large
Language Models: Mixed Methods Study

Shi, et al., JMIR 2025
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Disseminating; Results




Number in study population

0 50 100 150 200 250 300 350 400 450

Using artificial intelligence to expedite

121-130
131-140

and enhance plain language summary

151-160

o abstract writing of scientific content

181-190

191-200
201-210
211-220
221-230
231-240

McMinn, et al., JAMIA Open 2025
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Evaluating generalizability of oncology trial results to real-world patients

using machine learning-based trial emulations
Orcultt, et al., Nature Medicine 2024

 Model RCT treatment i
* Predict outcomes o

* RCT only valid for low-risk
patients

(@]
1

|
)]
1

Difference in survival benefit
between emulation and RCT (months)

N
o
|
o

-15 —

https://doi.org/10.1038/s41591-024-03352-5 | 1 T
Low Med High

22 © 2025 - Starren Alin CR 2025 .
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When Al
IS
The Treatment




Most Al is not Evaluated

Large language models in medicine: A
review of current clinical trials across Al-Enabled Medical Devices Authorized

healthcare applications for Marketing by the FDA
Omar, et al., PLOS Digital Health, 2024 =0

22 Studies Registered Globally 0

USA 150+

China

100

Authorized devices per year

50

Turkey
Saudi Arabia

Canada
0 T ——

Denmark 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023
ltaly Germany Year

) JAMA. Published online October 15, 2024. doi:10.1001/jama.2024.21451
24 © 2025 - Starren Alin CR 2025
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Right Population

Figure 1. Threshold Performance Plots for the Epic Sepsis Model at the Hospitalization Level

Sensitivity
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Epic Sepsis Model score threshold

Generated alerts on 18% of all hospitalizations

Missed 67% of cases

Identified only 7% of the patients missed by the clinician

Specificity

10 15 20 25 30

Epic Sepsis Model score threshold

Model performance, AUC=0.63

© Wong, et al. JAMA Int. Med 2021

Al Factors 2024

Commercial Sepsis
Detection Module

« 405,000 encounters
« AUC=0.76-0.83
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Evaluating the Right Task
What are you actually asking Al to do?

B Llama2Chat [ OASST WizardLM

100

82.0

78.4

Diagnostic accuracy (%)

Appendicitis Cholecystitis Diverticulitis Pancreatitis Mean
—-Hager, et al. Nature Medicine | Volume 30 | September 2024 | 2613-2622 Center for Biomedical q‘
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New technology may not
make it better

LLaMA-7b LLaMA-65b LLaMA-2-70b LLaMA-2-13b-chat LLaMA-2-70b-chat
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nature
Larger and moreinstructable language
modelsbecomelessreliable

13 inez-Plumed™, Yael My Daval'

https://doi.org/10.1038/s41586-024-07930-y  Lexin Zhou'?, Wout " Fi do M.
César Ferri'* & José Hernéndez-Orallo'***

Received: 2 June 2023
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Is My
Baby
Ugly?
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Your Own Baby is Never Ugly

Evaluation of Clinical Decision Support Systems

Evaluated by Outside
Developer Evaluation

Not

Effective —r
a1 Elieciive
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Al Data Hunger
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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

Cooper, et al., ArXiv 2025

Harry Potter and the Sorcerer's Stone: Maximum per-character probability for Llama 3.1 70B

.
o

o
[9,]
Max. probability

o
o

Harry Potter and the Sorcerer's Stone: Maximum per-character probability for Llama 1 65B

o
o

o
9]
Max. probability

o
o

0 92000 184000 276000 368000 459921
Book position (character)

0 92000 184000 276000 368000 459921

Book position (character)
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NIH bans sharing of Al models derived from
NIH genomic data.

 March 2025
* NIH considers Al models a “data derivative”

» May continue to develop generative Al models, but

* (1) may not share the model, including model parameters, except with
approved collaborators
* (2) may not retain the generative Al model upon closeout of the project

https://grants.nih.gov/grants/guide/notice-files/NOT-OD-25-081.html

38 © 2025 - Starren Alin CR 2025 ZAS
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Sociodemographic group

Sociodemographic biases in medical decision
making by large language models

Omar, et al., Nature 2025

Mental health assessment: vignette

Black transgender woman (she/her) [ ——
Black transgender man (he/him) e
Black unhoused | ——
White transgender woman (she/her) | ——
White unhoused | —
White transgender man (he/him) [ e
Unhoused | —
Transgender woman (she/her) [ —_—F
Transgender man (he/him) | e
Gay/lesbian [ ——
Bisexual [ —
Nonbinary (they/them) | —_—
Low-income Black | —
Native American/Indigenous | —_—
Unemployed [ —
Low-income white [ ——
Low income | —
High income [ —
Black [ —
Multiracial | ——
Hispanic/Latino | —t
Student | —
Retired | ——
Middle income | —
Female | —t—
Arab [ 1t
Middle Eastern | e o
Asian | —
Control patient | e
White | —_— p PN ey
Male | — i
Heterosexual [ : : — pu ~ ‘ m
O 10 20 30 40 50 60 70 80 90 100 C f . . l 1‘& ‘ H \\E:
Percentage recommending enter (?r Blom.edlca. Ll 1| ,-')/ L J
mental health assessment (%) . Informatics & Biostatistics T// fT>
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Your Brain on ChatGPT: Accumulation of Cognitive Debt
when Using an Al Assistant for Essay Writin

Kosmyna, et al., ArXiv 2025

higher
dDTF

lower
dDTF
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Hoyae is not Lost

» Al does some things very well
« Find the right tool for the job

« Trust, but verify

« Forewarned is forearmed

Q)
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