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THREE STAGES OF Al EVALUATION IN ROUTINE
PRACTICE

1. Technical performance Data science & informatics

Al-human interaction & mixed

2. Usability & Acceptability methods studies

3. Health & Economic Impact Health services research




1 TECHNICAL PERFORMANCE



TWO TYPES OF ML MODELS

Do we have ground truth for model outcomes?

1. Ground Truth Yes — examples: models predicting an
adverse outcome

2. Ground Truth No — examples: causal machine learning and
LLM



TECHNICAL PERFORMANCE EVALUATION

» Outcomes with ground truth

» Discrimination

» Calibration

» Sensitivity, specificity, negative predictive value, positive predictive
value

» Outcomes without ground truth

» Causal ML
> LLM



COUNTERFACTUAL OUTCOME

é Universe A
Receive Control

| Compare

Outcomes
Universe B

~— Receive Intervention
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LLM TECHNICAL PERFORMANCE #1

* NLP Metrics
»BLEU
»ROUGE-L
»BERT Score
»MEDCON

Van Veen D et al. Nat Med. 2024
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LLM TECHNICAL PERFORMANCE #2

Attribute Score Ideal note
1. Correctness 1 2 3 4 S ghe n(f’te is glfnerallly
Not at all | Slightly | Moderately | Very | Extremely | | Iree of mistakes an
incorrect information.
The note is complete
2. Gompleteness Not lt all | Sli 2htl Mod:ratel v: Extresmel and documents all of
gnty y ry Y I'| the issues of
importance to the
provider and patient.
The note keeps to
3. Conciseness 1 2 3 4 9 important topics
Not at all | Slightly | Moderately | Very [ Extremely | [ without adding
extraneous or
unrelated information.
4. Appropriateness 1 2 3 4 _ S The note demonstrate:
Not at all [ Slightly | Moderately | Very | Extremely | | a style consistent with
medical care and
professionalism.
5. Acceptability 1 : 2 3 4 _ 9 The note is acceptable
Not at all | Slightly | Moderately | Very | Extremely | | 45 is for release to

consulting clinicians.

Blinded clinical

reviewers
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2 USABILITY & ACCEPTABILITY



USABILITY & ACCEPTABILITY

Technology Acceptance Model
* Perceived ease of use
* Perceived usefulness
* Intention to use

XAl scale
* Trust in Al

Holden et al. Journal of biomedical informatics 2010;43(1):159-172.
Hoffman et al. 2021
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HEALTH IMPACT
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HOW TO EVALUATE IMPACT

« Randomized controlled trial

* Non-randomized studies

/

+» Non-randomized clinical trial

\/

“» Prospective observational study

/

“» Retrospective cohort study



EXAMPLE 1 RCT

ECG Al Guided Screening for Low
Ejection Fraction (EAGLE) Trial

Yao & Noseworthy et al. Nature medicine. 2021;27(5):815-819.




ECG Al GUIDED SCREENING FOR LOW EJECTION
FRACTION (EAGLE)

- A pragmatic, cluster-randomized controlled trial
(NCT04000087)

358 clinicians and 22,641 patients from 45 primary care
clinics in Minnesota and Wisconsin

* One of the first large RCTs to assess whether Al improves
patient care in everyday practice

Yao & Noseworthy et al. Nature medicine. 2021;27(5):815-819.



EXAMPLE 2 NONRANDOMIZED TRIAL -
BEAGLE

Batch Enrollment for Al-Guided Intervention to
Lower Neurologic Events in Patients with AF

Borrow real-world controls

Noseworthy & Yao et al. Lancet 2022; 400 (10359): 1206-1212
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BEAGLE ENROLLMENT - DECENTRALIZED TRIAL

# Patients

50

100
150
200

Meet patients where they are

Improve trial generalizability



DECENTRALIZED CLINICAL TRIALS

Clinical-trial designs

Fully decentralized -« » Hybrid - » Fully centralized
— —] = —(+r— \ -
— = 335, \J[aD |z
M2 & & © o 2% BN
| ——— ° A i R s
All trial Less complex trial proce-  Less complex trial Complex trial procedures All trial
procedures are  dures that don't require procedures that require (eg, complex screening procedures are
conducted in-person visits (eg, vital in-person visits (eg, protocols, cell therapy, conducted at a
virtually, signs, electrocardio- injections) are conduct- magnetic resonance research site
enabled by grams) are conducted via ed via mobile clinicians imaging) are conducted (eg, academic
digital technol- telehealthcare, remote or alternative sites (eg, via research sites (eg, medical center)
ogies and data collection, or mobile clinics, retail academic medical cen-

supply delivery direct-to-patient supply sites) ters) or local hospitals

https://www.mckinsey.com/industries/pharmaceuticals-and-medical-products/our-insights/no-place-like-home-stepping-up-the-decentralization-of-clinical-
trials
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Al Evaluation Framework
 Technical performance
CONCLUSIONS
-+ Usability & Acceptability

- Health impact



QUESTIONS
& ANSWERS

yao.xiaoxi@mayo.edu



