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Artificial Intelligence

Equitable Healthcare
= The real future of Alis ;;-*":,-'..- -.-":“""Lt
hard to see without e ._.;l AR Sa ;'. 9o

dedicating time and
effort to learning more

e o e © ®
about whatitis 2
RGNS | B | R | B

= Al stresses me out
- Elon Musk EQUALITY EQUITY
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1. Using Data to Generate Equitable Al

w_ Al Developmentis Data Hungry

Training Representative Testing
High quality Data

%

d

‘ Iterate [ update

Al algorithm
- Fair product free of bias
- Relevant to all subpopulations

Develop Al algorithm Test Al algorithm
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Bias in test and training data lead to inequitable Al

Unbiased
Representative
High quality

S

Know the difference Key considerations for delivering
Warning signs differ between men and women. prima ry care services to people

experiencing homelessness:

between people experiencing homeless:
and healthcare providers

Jaw pain,
. Foster positive interpersonal relationships

Shortness
of breath

Include peer support workers
and inf terp nfesslnn | team
address

Adopt sustainable and
adaptive funding models

Chest discomfort
or tightness

Backache .-+ (Al

Extreme «***
fatigue &
nausea

Enable collection |
and sharing of hea h \
information to improve \
care continuity and
support evaluation of
primary care programs

Establish a
welcoming and
inclusive environment.
to encourage access to
primary care and social
connectedness

Support system navigation and build
onnections to mainstream care to
help reduce barriers

Women symptoms include chest discomfort which radiates up to the throat,

jaw and through to the back and shoulder blades, extreme fatigue, Hen HeanT
shortness of breath, heart fluttering, light-headedness and nausea. sl

Excellence
Canada

Healthcare N AO
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Data for testing/training should be representative

Unbiased
Representative
High quality

10
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N\
Regulation of Al
What will it look like?

ooE =

SamAltmansUT

urnon EU AIA

oo : -

Sam Altman: CEO of OpenAl calls for ChatGPT-maker warns it might leave
US to regulate artificial intelligence EU over planned Al law
<]

ChatGPT boss wants HQ in Europe

IpenAl’s Sam Altman tells POLITICO France is looking ¢

. as he pledges to ¢

mply with EU rules

OpenAl CEO rolls back threat to quit
Europe over regulation

o, stopging in Spain, France, Poland, Germany and By

31 May 2023
17 May 2023

25 May 2023 26 May 2023
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2. Regulation of Al

What does [/ will Regulation of Al look like?

RHEPRMERZENERUEZERSDAE

Office of the Central Cyberspace Affairs Commission

Draft Al regulation

oYY U.S. FOOD & DRUG
. ADMINISTRATION - AN
Artificial Intelligence and Machine Learning
(Al/ML) for Drug Development COvatz1 204

2021/0106 (COD)

F Share in Uinksdin | &% Email | & Print

H Proposal fi
US, Europe Working on Voluntary Al Code of Cond roposalfore
o REGULATION OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
as Calls Grow for Regulation
LAYING DOWN HARMONISED RULES ON ARTIFICIAL INTELLIGENCE
The United States and Europe are drawing up a voluntary code of conduct for artificial intelligence, with a draft expected in (ARTIFICIAL INTELLIGENCE ACT) AND AMENDING CERTAIN UNION

weeks LEGISLATIVE ACTS

By Associated Press | May 31, 2023, at 12:04 p.m. {SEC(2021) 167 final} - {SWD(2021) 84 final} - {SWD(2021) 85 final}

Yo e (D@ @ \White House Al Bills of Rights
« five principles to prevent discrimination and
protect user privacy and safety l*l Artificial Intelligence and Data
Wwwhitehouse.ov ostp/ai-bill-of-rights ‘ Canad'a' Act (A|DA), as part of Bill C-27.



https://www.parl.ca/legisinfo/en/bill/44-1/c-27
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Alarmed tech leaders call for Al research pause \_

As systems dazzle, researchers worry about lack of safeguards and regulation

11 APR 2023 - 2250 PM -

Paiige Giant Al Fxperimen’rg: An Open
Letter

We call on all Al labs to immediately pause for at least 6 %+ REUTERS®  weav pubesy Maesy Sutamatttyy Logat - Sestogiens Techasioqy v (m
than GPT-4.
< Technology
Signatures Add your n | Elon Musk and others urge Al pause,
signatur .| citing "risks t« "

By Jyoti Narayan v, Krystal Hu ~ and Supantha Mukherjee v

SHED
ch 22,2023

Statement on Al Risk

Al experts and public ﬁgurcs express their concern abour Al risk.

Pause on Al https://futureoflife.org/open-letter/pause-giant-ai-experiments/

https://www.reuters.com/technology/musk-experts-urge-pause-training-ai-
systems-that-can-outperform-gpt-4-2023-03-29/


https://futureoflife.org/open-letter/pause-giant-ai-experiments/
https://futureoflife.org/open-letter/ai-principles/

2. Regulation of Al
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What role do data scientists and statisticians
play to ensure regulators address that Al tools

perform as advertised, to provide equitable
solutions in multiple-use settings?

15
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Al for Drug Discovery

nature chemical biology

Article https://doi.org/10.1038/s41589-023-01349-8

Deep learning-guided discovery of
an antibiotic targeting Acinetobacter
baumannii
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W Check for updates

https://www.nature.com/articles/s41589-023-01349-8.epdf?sharing_token=RWdONhirFpy2b2BGPZP5v9RgNOjAjWel9jnR3ZoTvOPgqDK_eQp8NCcAST1F90jpg3WEGXG 2Su3RGayoL_4HVm-885WktBHURHleulwlcvpyGtIT\ﬁ-l;P3D206<
VWWHXxYxnDYB7coCRfOL4661VvYgSrbMGRSnrbQLgtJwzb9l1g8rgpxmCL-4_-k8FciBA9RvvjphptrsdaCOzV6l-g%3D%3D&tracking_referrer=www.bbc.com



3. Striving for Al tools for equitable healthcare

Al for Drug Development

Active space and lots to do

Reading Images Automating analyses and
Patient Recruitment report writing

- Diversity
O q}
u'! .

phuse

Wearables

T

Rajpurkar, P., & Lungren, M. P. (2023). The Current and Future State of Al Interpretation of Medical Images. New England Journal of Medicine, 388(21), 1981-1990.
Haug, C. J., & Drazen, J. M. (2023). Artificial intelligence and machine learning in clinical medicine, 2023. New England Journal of Medicine, 388(13), 1201-1208. 18
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Al Developmentis Data Hungry
Training Unbiased Testing

Representative
High quality Data

®

d

4 Iterate [ update

Al algorithm
- Fair product free of bias
- Relevant to all subpopulations

Develop Al algorithm Test Al algorithm
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Sources of Data p\/

Data selection is essential for equitable Al
Electronic Health Records (EHR)
Registries

Commercial sources eg Flatlron BUT

Clinical Trials (TransCelerate, Vivli.org)
Data sharing challenges:

= Further Innovation: Privacy (GDPR, PIPEDA)
synthetic data, Intellectual Property (IP)
virtual human twin,
In silico trials solutions
EU Health Data Space (EHDS)
Canada’s Health Transfer
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\_
Unbiased
Representative
High quality

Define QUALITY... " Missingness

é Correctness

§ Curation

% < Endpoints (eg PFS in RWD)
% Obyectivity

u;,'Ej Provenance
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Bias training/testing data - biased Al tools

=Explore data sources
=Explore the data

“Classifiers on race, socioeconomic status, or other social
determinants of health are generally not present in datasets

due to patient privacy laws”
Duke-Margolis White Paper
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Innovative Solution

Synthetic data /sin' THedik dade/

Artificial data generated by simulation to mimic complex clinical
relationships and are clinically indistinguishable from real data, but contain
no real patient’s individual data

- Boost underrepresented groups

- Adjust for rare diseases
- Adjust for bias

Definitions: Chen 2021; Jordan, 2022; Kokosi, 2022; Myles 2022.



3. Striving for Al tools for equitable healthcare

phuse

Generating Al for Drug Development
active space with opportunity for innovation

= Are we asking the right question / solving the right problem
= Check Algorithms
= Bias auditing
= Fairness assessments
= Eg Google What If Tool, FairLearn
= Adjustments to statistical inference to ensure equity

= Human in the loop

Generating Equitable AlEquitable Artificial Intelligence - a comparison of fairness libraries "
Authors: Marta Batlle, Finn Janson, Alicja Kocieniewska, Katie McGoldrick, Eric Shen, Finn Rea



Future of innovation and Al

Fake Pentagon “explosion” photo sows
confusion on Twitter

Incident shows weakness of Twitter's verification system, speed of misinformation.

Real

DeepFake

Al-generated image

= Al Regulation will continue to evolve

= Al will continue to change drug discovery and development. Don’'t miss the
opportunity

= As data scientists we have an obligation to generate Al for equitable outcomes

= Malicious intent or detrimental use of Al tools will only continue. Understanding and
awareness is essential to know the difference and prevent mis-use -
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Strive for Al tools for Equitable Healthcare through innovation

1.Biased training and testing data can lead to biased Al solutions
2.Regulation of Al is coming (is here?). How do we respond?

5.Striving for equitable healthcare requires smart solutions to
difficult problems (unbiased data, synthetic data, right
guestions, Al fairness assessment....)

s
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