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Agenda

1. Lab and research overview

2. Intro to the NEJM Clinicopathological 

Conferences (CPCs)

3. Intro to “Dr. CaBot”

4. CaBot solving an NEJM CPC



Traditional clinical 
equations

Artificial 
intelligence 
for medicine
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Manrai Lab

• Quantifying clinical implications 
of changing risk equations (e.g. 
eGFR, PFTs, ASCVD)


• Genetic (mis)diagnosis

• Who is “normal”? Lab reference 

ranges

• Race, environment, SDOH

• LLM & multimodal diagnostic 
reasoning, automated 
assessment


• Fine-tuning, alignment

• Human-machine collaboration

• Role of synthetic data from 

diffusion models (e.g. derm)

NEJM 2024
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1) Many lessons 
for AI from 
traditional 
clinical 
equations 

2) Behavior (and 
values) shaped 
by: (a) training 
data, (b) model 
development, 
(c) model use









Asking The Human Expert



The patient’s age, presentation, clinical history, and 
duration of symptoms are most consistent with a 
diagnosis of insulinoma. To establish this 
diagnosis, I would initiate a supervised fast to 
monitor for symptomatic hypoglycemia. In addition, 
I would measure serum levels of glucose, insulin, C-
peptide, proinsulin, and β-hydroxybutyrate.

Systemic Illness Ingestion of Drugs or Toxins Endogenous Insulin Production









But the final diagnosis is only part 
of the story…

…many clinical reasoning skills 
missed if we only look at the 
accuracy of an AI system on final 
diagnosis.
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Could we create an AI discussant?



Thomas Buckley







In 62 blinded 
comparisons of 

CaBot vs 

human expert-
generated text, 

physicians 
misclassified the 
source in 46 of 72 

(74%) of trials



How would CaBot have done on this case?
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Video from Dr. CaBot Video from Dr. Gurpreet Dhaliwal



so this is one (or two) cases….



GPT-4 
performance 
on 70 cases

Kanjee et al. JAMA 2023







Singhal et al. 2023

Considered 
a passing 
score on 
USMLE 

questions

AI tested on USMLE questions



The power of words…





AI tested for “empathy”

“Of the 195 questions and 
responses, evaluators preferred 
chatbot responses to physician 
responses in 78.6% (95% CI, 
75.0%-81.8%) of the 585 
evaluations…The proportion of 
responses rated as good or very 
good quality (≥ 4), for instance, was 
higher for chatbot than physicians 
(chatbot: 78.5%, 95% CI, 
72.3%-84.1%; physicians: 22.1%, 
95% CI, 16.4%-28.2%;). This 
amounted to 3.6 times higher 
prevalence of good or very 
good quality responses for the 
chatbot. Chatbot responses were 
also rated significantly more 
empathetic than physician 
responses (t = 18.9; P < .001).”



AI used by mother of a boy to end 
her son’s “diagnostic odyssey”



AI in medicine in 2025  
(science fiction in 2022?)



• Hallucinations / confabulations


• What data are the model trained on? Are they representative?


• How will humans and AI work together? Does AI lead to automation 
bias? Alert fatigue? How will we keep the human in the loop?


• How is the performance changing over time?


• What values are in the model?


• Do we have clinical-grade evidence of the efficacy of AI?

This is incredible progress…

…but both AI and our 
evaluations of AI are limited.



Q & A


