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DISCLOSURES

I am a full time employee of Google, LLC; My work directly contributes to Gemini and other Google 
products
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This presentation exists in an information dynamic 
environment
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This is not an Anti-AI talk

It is very much the opposite
AI is here to stay, and (hopefully) so are we. The best 

way to get comfortable with a technology is to 

understand its strengths and weaknesses. I hope to 

explore some of these with you during this 

conversation
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The headlines
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OBJECTIVES

Objective 1: Evaluating "Super Clinical" Performance in AI Literature

Participants will be able to appraise AI literature by identifying the limitations of proxy metrics, such as standardized test scores or text-based vignettes, in representing complex clinical 

reasoning. They will learn to distinguish between models trained to replicate human-generated "ground truth" labels versus those evaluated on definitive, downstream patient outcomes. 

Finally, attendees will understand the critical gap between retrospective dataset validation and prospective clinical trial efficacy in real-world hospital environments.

Objective 2: Understanding the Limitations of AI for Clinical Use

Clinicians will be able to recognize the cognitive risks of integrating AI into daily practice, specifically focusing on automation bias triggered by the articulate, confident nature of Large Language 

Models. They will understand the vulnerability of algorithms to "domain shift," where subtle changes in patient demographics or institutional workflows silently degrade diagnostic accuracy. 

Furthermore, participants will learn to anticipate model hallucinations stemming from an AI's reliance on statistical pattern-matching rather than true pathophysiological and causal reasoning.
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Impressive ‘In Silico’ performance and real clinical benefit 
are not the same thing

Roadmap:

1. A look at the evidence
2. Understanding the risks when we use our models
3. Towards safer clinical AI
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Dataset:
- Complete
- Retrospective
- Unimodal
- Memorization vs Reasoning
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Clinical Example

Clinician DDx:

1. Vasovagal presyncope

2. Orthostatic hypotension

3. Anxiety episodes

4. Hyperthyroidism

The patient is a 28-year-old Caucasian female residing in San Diego, 

California. She works from home as a freelance Financial Advisor and is 

currently undergoing a highly stressful divorce trial. Her chief complaint 

centers on recurrent episodes of shakiness, a rapidly beating heart, and 

near-fainting, which uniquely seem to occur every time she takes a 

shower, alongside new and profound sleep disturbances.

She reports that the simple act of standing under the warm water triggers 

a sudden and intense racing sensation in her chest. During these 

episodes, she becomes visibly shaky and experiences such profound 

lightheadedness that she feels she is on the verge of passing out. To prevent 

herself from fainting, she finds she must turn off the water and lie down on the 

floor immediately, which is the only way to gradually ease her racing heart and 

dizziness. Alongside these frightening spells, she is experiencing severe 

changes to her sleep patterns. She describes having great difficulty falling 

asleep and an inability to stay asleep, noting that on the day she sought 

guidance, she had been wide awake since 2:30 a.m. She denies experiencing 

any radiating chest pain, localized muscle weakness, or shortness of breath 

while resting in bed.

Her past medical history is unremarkable, with no chronic illnesses or prior 

hospitalizations, and she does not take any daily prescription medications. 

Given the intense legal proceedings surrounding her ongoing divorce trial, she 

initially attributed her racing heart, exhaustion, and chronic insomnia 

solely to severe emotional stress and anxiety. She leads a generally quiet 

lifestyle, does not smoke, and drinks only occasionally socially. While the 

emotional toll of her personal life is high, the highly specific and predictable 

physical trigger of standing in a warm environment has prompted her to look 

for a physiological explanation for her symptoms. 

Rules:

Initiated by a chief complaint
8 turn limit
Text based conversation
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‘In Vivo’
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‘In Vivo’
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How LLMs work - “Attention is all you Need”
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How do we measure performance?
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Do benchmarks reflect clinical practice?

Largely single single modality (text) with some 
emerging multi modality
Single pass output without capability for iterative 
reasoning
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Human-In-The-Loop
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Full Self Driving Driving Assist

Direct to Consumer

Commercial
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‘Confidence’ is key
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‘Confidence’ is key

Uncertainty allows us to:

● acknowledge limitations
● collect additional information
● present multiple options
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Performance Bell Curve* (Acuity)

low acuity high acuity
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Model Collapse - Clinical Diversity Reduction (loss of tails)
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Prompt Sensitivity & ‘Sway’
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How do models make mistakes?
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Language



33

What problem are we trying to solve?
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Google's commitment to health

Sundar Pichai, CEO Google & Alphabet

“ We aspire to give everyone the tools they 
need to increase their knowledge, health, 

happiness, and success. ” 
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How do we represent clinical expertise in a model?

Post-Training

Reinforcement Learning From 

Human Feedback

Supervised Fine-tuning

Pre-Training

General Information

Mid-Training

curated training with domain 

specific knowledge + general 

data 
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Clinical Evaluations (RLHF)

Post-
Deployment 
Surveillance

Multiple-
Choice

Benchmarks

Expert 
Human 
Review

Model-as-
a-Judge



39

Usefulness03
● “Everyone, everywhere, on their own terms”

● Helpfulness, actionability

● Tone, Empathy 

Accuracy02
● Factuality

● Medical Consensus

● Regional and Cultural Consideration 

Safety01
● Hazard Identification 

● Likelihood and Severity

● Harm reduction 

Important Domains for evaluating Health Information
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Safety
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Confidence
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Inter-rater Reliability and True Disagreement
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Transparency: How can healthcare personnel eventually 
work with AI models?
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LLM as Judge & Rubrics

1000 Unlabeled Query 
and Responses

900 LLM rated 100 Human Rated

Accurate Representation of 
Dataset + Post Market 

Surveillance

High confidence / 
High agreement topics

Low confidence / 
disputed topics
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MOC REFLECTIVE STATEMENT:

AI is here to stay, and so are we. It is essential to remember that ‘in-silico’ retrospective evaluations of 
data do not reflect real world clinical situations, and do not represent a model’s ability to reason. We 
need more studies on patient outcomes with AI tools to be confident in

We must implement AI in clinical medicine with Expert-In-The-Loop. To be ‘in the loop’ you need to 
understand the properties of the AI that you are using - strengths and weaknesses, much like we 
understand diagnostic characteristics, or drug characteristics. When using AI in your day to day work, you 
should be vigilant for errors that may arise from these weaknesses as the EITL.
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Questions + Discussion
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REFERENCES (Links and Descriptions)
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https://medinform.jmir.org/2026/1/e94813 <- clinical model autophagy
https://dl.acm.org/doi/abs/10.1145/3664646.3664778 <-rubrics
https://www.tandfonline.com/doi/abs/10.1080/02602938.2025.2537774 <- consistent evals with rubric
https://www.science.org/doi/10.1126/science.adz4433 <- LLMs reasoning tasks
https://pubmed.ncbi.nlm.nih.gov/41672646/ <- susceptibility to medical jargon
https://www.nature.com/articles/s41586-024-07566-y <- model collapse
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2847679?guestAccessKey=ef7d2c87-
beca-4c8b-b6a2-
85d11bcf8185&utm_source=for_the_media&utm_medium=referral&utm_campaign=ftm_links&utm_co
ntent=tfl&utm_term=041326 <- model reasoning
https://www.nejm.org/doi/full/10.1056/NEJMp2517624 <- can AI say I don’t know
https://www.thelancet.com/pdfs/journals/landig/PIIS2589-7500(24)00047-5.pdf <- eval AI in clinical 
practice
https://www.arise-ai.org/insights/industry-report <- JULY state of AI in healthcare report
https://www.youtube.com/watch?v=L_Guz73e6fw <- sam altman and lex friedman - we need new types 
of AI before AGI
https://spectrum.ieee.org/ai-mistakes-schneier <- models make mistakes differently
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http://www.web.stanford.edu/~clark/1990s/Clark,%20H.H.%20_%20Schober,%20M.F.%20_Asking%20qu
estions%20and%20influencing%20answers_%201992.pdf <- Asking questions and influencing answers 
https://openai.com/index/healthbench/ <- health bench
https://www.nature.com/articles/s41599-026-06868-y <- translation
https://www.nature.com/articles/s41591-026-04431-5 <- general purpose vs medical specific
https://www.linkedin.com/pulse/what-does-87-mean-clinicians-guide-ai-benchmarks-synductdrinfo-
ubkac/ <- how do benchmarks work
https://www.nytimes.com/2026/07/22/well/openai-chatgpt-health-
lawsuit.html?unlocked_article_code=1.zlA.k0wk.N48TgiBbx_fP&smid=url-share <- NYT Pastor Sues Open 
AI
https://hdsr.mitpress.mit.edu/pub/jaqt0vpb/release/2 <- confidence in reasoning of LLMs
https://arxiv.org/html/2605.18738v1 <- AI doctors values
https://arxiv.org/abs/2604.18389 <- prompt sway
https://www.nature.com/articles/s41746-025-02005-2 <- prompts as judges / rubrics and PDSQI-9
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