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The New Clinical Toolbox
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Expanding Data Ecosystem

Data Types
Clinical history

* Patient characteristics
* Social determinants of health
* Genomics -Omics
* Environmental measures
* Mechanistic models
* Novel data streams

e Ambient Al

* Voice

It's not just clinical history or biology,
its biography — shaped by
lived experiences
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The Promise and Peril of Al Tools

o : Dynamic, data-driven representations of people
= Shifting from siloed data to robust y 4 Do

tools
=  Fueled by RWD

= Promises turn lived experience into
actionable msight

= Perilis blurred boundaries between
technical mnovation and ethical
responsibility
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+ Hernandez-Boussard, Tina, et al. Digital twins for predictive oncology will be a paradigm shift for precision cancer care. Nature medicine 27.12 (2021)
+ Sadée, Christoph, et al. "Medical digital twins: enabling precision medicine and medical artificial intelligence." The Lancet Digital Health (2025).



Individual Digital Twin

Multiscale/Multimodal Patient Data

Cancer Patient Digital Twin

Creation & Exploration of CPDT

CPDT Predictions
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+ Hernandez-Boussard, Tina, et al. Digital twins for predictive oncology will be a paradigm shift for precision cancer care. Nature medicine 27.12 (2021)
+ Sadée, Christoph, et al. "Medical digital twins: enabling precision medicine and medical artificial intelligence." The Lancet Digital Health (2025).



What 1s a Digital Twin?

= Virtual representation ofreal-world entities & processes synchronized at a
specified frequency and fidehty

= Real-time & historical data to represent past, present and simulate
predicted future states

= One platform to bring all experts together providing powerful analysis,
msights, and diagnostics



Ownership and Regulations




From Measurement to Intervention
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Al Chatbots for Mental Health

= Promise
— 24/7 support
— Lower stigma

— Scalable access
= Perlie
— Fundamental Lack of Oversight
— Wellness tools —not FDA regulated

The family of teenager who died by suicide "
alleges OpenAl's ChatGPT is to blame StanfOI'd



Building Al for — not with - Clnicians & Patients

= Tools must be clinically bounded—built, tested, and interpreted with
domain experts

— Patients and clinicians define utility
— technologists ensure safety and transparency

= Human-in-the-loop architectures, embedding expert review directly mto
model traming and mterpretation

= Misaligned incentives



Precaution

EVO and EVO-2: Power, Precision,
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Fragile Inteligence of Responsible Al

= [eap in language fluency and
benchmark performance
— Clinical reliability remains fragile.

= Hallucmations, rule-breaking,
and latent biosecurity risks
persist

@ QPEHAl
= Disclaimers are disappearing

— <1% ofmedical responses now
mclude “not a medical device”
warnings

2§ Stanford
Handler, R, Sonali A, and Hernandez-Boussard T. "The fragile intelligence of GPT-5 in medicine." Nature Medicine (2025): 1-3.
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The family of teenager who died by suicide
alleges OpenAl's ChatGPT is to blame




Holistic View ofthe Al Life Cycle
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Transparency & Explamability

i & & &

EQUITY AS FIRST TRANSPARENCY COMMUNITY CO- ENFORCEABLE
PRINCIPLE DESIGN INSIGHT

Hernandez-Boussard, T., Lee, A., Stoyvanick, J. and Biven, L., 2025.. Nature Medicine, 2025
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Thank you
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