N-of-1 Medicine

Dean Ho
Provost’s Chair Professor
Director, The Institute for Digital Medicine (WisDM)
Director, The N.1 Institute for Health (N.1)
Head, Department of Biomedical Engineering
Department of Pharmacology
National University of Singapore




Validating and Implementing N-of-1 Medicine
Technology Alone Cannot Transform Healthcare

Getting Different Disciplines Together in a Room is Easy

Deep Collaboration is Hard
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How Do We Define Impact?
How Do We Define Translation?
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TO = Cells, Tissues, Animals  T1 =Human T2 = Patients/Large Trials T3 = To Practice T4 = To Communities




WisDM Clinical Programmes (All Interventional)

- Validating Impact: WisDM has pioneered over 14 first-in-kind human trials.
- Impact At-Scale: WisDM has successfully digitally decentralized muiltiple trials.
- Outcomes: Our trials have led to life-saving outcomes.

Liver Transplant Immunosuppression

Digital Therapeutics for Cognitive Training

Personalised Prostate Cancer Therapy

Hematologic Cancer Personalised Therapy

Chemo-Induced Neuropathy Tx

PRECISE CURATE.AI: Solid Cancer Therapy

{1V Combinaton Trerapy

Hypertension/Diabetes Personalised Therapy
NCT04848935 The Cor-Tx Digital Therapy Trial (Neuro-oncology)

Neuro-Oncology Combination Therapy

Hybrid Combo and Dose Optimisation (Gastric Cancer)

Digital Mental Health Implementation Trial
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How Did We Get There?
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Patient Use Case : CURATE.AI for Advanced Colon Cancer
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« Good drugs given at the wrong dose = misperception of no efficacy.
« Patients can switch from non-responders to responders to treatment.
« Can we pinpoint more responders to therapy?

2022 ASCO

ANNUAL MEETING

Blasiak et al., 2022  ,;ysnciNG EQUITABLE CANCER CARE THROUGH INNOVATION



IDentif.Al: Crowdsourced Combination Therapy

ADVANCED
FULL PAPER THERAPEUTICS

www.advtherap.com fﬂ?‘E’ﬁl’(‘;‘éﬁ?

ESSAY SYSTEMS

Project IDentif.Al: Harnessing Artificial Intelligence to sl
Rapidly Optimize Combination Therapy Development for Addressing COVID-19 Drug Development with Artificial
Infectious Disease Intervention Intelligence
Aynur Abdulla, Bogian Wang, Feng Qian, Theodore Kee, Agata Blasiak, Yoong Hun Ong, Dean Ho

Lissa Hooi, Falgunee Parekh, Rafael Soriano, Gene G. Olinger, Jussi Keppo,
Chris L. Hardesty, Edward K. Chow, Dean Ho,* and Xianting Ding*

“The economic evaluation of interventions may become
iIncreasingly important as extraordinary circumstances
strain healthcare system-wide operations as well as
industry operations.”

Advanced Therapeutics, 2020
Advanced Intelligent Systems, 2020
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IDentif.Al: Crowdsourced Combination Therapy

Validated in Beta and Delta Variants
Molnupiravir: Top candidate

Rapidly-implemented workflow

A IDentif Al Workflow
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- Harnessing IDentif.Al to optimise regimens
’ e

against Wildtype, Beta, and Delta Variants 6
- Novel workflow developed integrating
clinician-technology-laboratory domains.
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Blasiak et al., Bioengineering Translational Medicine, 2020.
Blasiak et al., MedRXxiv, 2021.

Straits Times, 2021.

Lancet Digital Health, 2021.

WHO Al4H Working Group, 2021.
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Nontuberculous Mycrobacterium
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- Repurposed Drug Candidates
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+ Generate dt
- Select 2 clinically actionable drug

+ IDentif Al interrogates the drug
interaction space for 6 drugs

-response curves

+ Clinically actionable dosing range concentrations + Pinpoint efficacious combination
Experiment 4: Synergy Analysis
Checkerboard Synergy Analysis: Assess Dose-Response of
Bliss Independence Model/DiaMOND Drugs in Combinations
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Rapid drug optimisation against AMR
Can serve populations or N-of-1



What’s Next?

CLINICAL TRIALS POLICY/SUPPORT/

Leveraging the IDentif.Al Artificial Intelligence Platform to Find Optimal Drug Combination WORKING GROUPS
Regimens Against Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2)

A Multi-center, Open-label, Randomized, 12-month , Multi-armed, Superiority Clinical Trial to
Evaluate the Efficacy and Safety of Remdesivir and Lopinavir/Ritonavir Combination Selected by 72BN World Health
IDentif.Al, an Al-Augmented In Vitro Experimentation Platform, for the Treatment of Patients with @

Moderate COVID-19 (REvoLutionAlRYy)

Y izati
¥ Organization

EDUCATION AND OUTREACH

Foundation

AMlcron

Sun Life

https://n1labs.org/defeatvinnythevirus

Free Download


https://n1labs.org/defeatvinnythevirus

Digital Therapeutics (DTx)

Listening for

Channel: 1st Nav < >

Frequency: 109.7 O,
w/ Dr. Bala Vellayappan, NCIS, N2CR

A/P. Chris Asplund, Yale-NUS SET

Medicine Without the Pill: Bringing Hospital to Home

J Labbe (Former Lucasfilm, Industrial Light and Magic), A Remus, MATB adaptation, 2020



How do we design and launch our trials?

Aging is not a chore: A qualitative study to understand the motivators of
digital health usage among the elderly in Singapore

Qiao Ying Leang'?, V Vien Lee™?, Smrithi Vijayakumar'?, Ingela Mauritzon®, Ni Yin Lau’?, Wei Ying Ng'2, Siong Peng Kwek'?, Agata Blasiak*3%*, Dean Ho'?356*

L7he N1 Institute for Health, National University of Singapore, Singapore * The Institute for Digital Medicine (WisDM}, Yong Loo Lin School of Medicine, National University of Singapore, Singapore ? Department of Biomedical Engineering, Mational University of Singapore, Singapore
SinVitro Vista, Sweden ° Department of Pharmacology, Yong Lo Lin Schoo! of Medicine, Natinal University of Singapore, Singagore ® The Bia-Echa Asia Centre for Reproductive Longevity and Equality, Yong Loo Lin School of Medicine, National University of Singapore, Singapore
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Therapy From Home? Exploring the general acceptability and user experience of
a digital therapeutic for cognitive training in an elderly population in Singapore

Siong Peng Kwek'?, Smrithi Vijayakumar?, ¥ Vien Lee'?, Ni Yin Lau'Z, Qiao Ying Leong!?, Wei Ying Ng'?, Bina Rai'%, Marlena Raczkowska'?, Alexandria Remus’?3*, Dean Ho!2345%

WisDM

1. The N1 Institute for Health, National University of Simgagore; 2. The Institute for Digital Medisine {WisDM), Yang Loo Lin School of Medicine, Natienal University of Singapore; 3. Department of Bomedical Engineering, College of Design and Enginesring, National University of Singapore,
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Ending for Track 2 - hear from Ms Ng
Wei Ying, @TheNT1Institute as she
gathers the voices of pre- to post-
pregnant women on unwanted features
in conception-based mobile apps,
endeavoring a stepping stone into an
eden for greater consumer-based
personalization. #ACRLEx2022

Ng Wei Ying

‘The N1 nstituteof Health, National Uriversity o Singapore.
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NUS @ACRLE_NUS

Do pregnant women have sufficient
dietary literacy to offer what's best for
her conception? What are the common
barriers faced and how can harnessing
digital health platforms help? Look no
further and get your curiosity satisfied
by Ms Lau Ni Yin,@TheN1Institute,
NUS! #ACRLEx2022




CORTXx Feasibility Trial: Intervention Acceptability

Clinicaltrials.gov: NCT04848935

“It's useful for cognitive function post-radiotherapy. The game
requires you to multitask and multitasking is what we do at work.
If | can do this, | could have a better chance on catching up

at work when | go back”
30-40yo, Nurse

“The game itself is very unique. This is the first
time I'm seeing an indoor digital game [...]. I'm
totally amazed at this”

“It was challenging me. It kept me on my feet’ “If | can, | really want to help, so that you are able to
treat future patients better and become more effective”;
40-50yo, Sales Representative “| think the the goal, the intent, all are good”

“Out of the 3 [tasks], 2 are relatively simple. It’s the last

one that is not user-friendly”
50-60yo, Director

INUS

, National University
"/ of Singapore
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Conclusions
Personalised medicine must be defined.
How much data versus how data is acquired.
Personalised medicine may be dynamic.

Multiple use cases validated. Larger trials en route.

What's next??? ~== ADVANCEL
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Can We Learn From Healthcare to Rethink Planetary Health?
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Re-imagining Innovation Dialogue Internationally

Co-Chairing SSF Global Meeting 2023

77D\, World Health
(8% Organization
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2023 ASCO

ANNUAL MEETING

Al among strategies that
could play crucial role
against future pandemics
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NUS' Department of Biomedical Engineering head Dean Ho and his
team plan to continue using his interactive dlglta\ platform to
expenmem with drug regimens. PHOTO: SIN CE-NUS GLOBAL
HEALTt T
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Agency signing

Book Release Q3 2023
. Foreword: D.A. Wallach

D.A. is an acclaimed investor and
recording artist named by Fast
Company as one of the 100 Most
8 Creative People in Business. He is a
Co-Founder of Time Bioventures and
former artist-in-residence at Spotify.

=S S \\\\\//,E/\\///////////
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Newson Wallwork Media Limited

A literary agency specialising in professional and
academic nonfiction

Closing Remarks: Dr. Eddie
Martucci

Eddie is a co-founder and CEO of
Akili Interactive (NASDAQ: AKLI).
After earning his doctorate, he
studied healthcare entrepreneurship
as a Kauffman Fellow.

More Deal News

It was a real pleasure to work with Professor Dean Ho, Yoann
Sapanel and Dr. Agata Blasiak, PhD on the groundbreaking
Medicine Without the Meds: How Digital Therapeutics Will
Reimagine Patient Care that Johns Hopkins University Press
has recently signed

Medicine
without Meds

Transforming Patient Care
with Digital Therapies.

Coming soon...




Technology Alone Cannot Change Healthcare




Our Collaborators and Supporters
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Thank You!

biedh@nus.edu.sqg

, @thedeanh
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