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New technology, new insights?

Development and adoption of new technologies have transformed various scientific fields
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The single story creates stereotypes, and the
problem with stereotypes is not that they are
untrue, but that they are incomplete.

They make one story become the only story.
Chimamanda Ngozi Adichie

https://youtu.be/D9lhs241zeg & Chimamanda Ngozi Adichie Comes to Terms with Global Fame | The New Yorker
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https://youtu.be/D9Ihs241zeg
https://www.newyorker.com/magazine/2018/06/04/chimamanda-ngozi-adichie-comes-to-terms-with-global-fame

What could we measure?

A typical example

written consent given by all participants. Each participant
was asked to wear six IMU sensors:

e One actibelt (Trium Analysis Online GmbH, Germany)
centered on the waist (act) (tri-axial accelerometer of
range +6 g and sample rate of 100 Hz)

e One BioStampRC (MCI10, Inc., USA) on the chest
(bst) (tri-axial accelerometer of range +4 g, tri-axial
gyroscope of £2000 deg/s and sample rate of 125 Hz)

o Four Shimmer3 (Shimmer, Ireland), each on the waist
(shA), lower back (shP), left (shL) and right ankle
(shR) (tri-axial low-noise accelerometer of range +2
g, wide-range accelerometer of range +8 g and tri-axial
gyroscope of £2000 deg/s; sample rate of 102.4 Hz)

v_ Valeria De Luca, Amir Muaremi, Oonagh M Giggins, Lorcan Walsh, leuan Clay. 2018 IEEE EMBS International Conference on Confidential VivoSense, Inc.
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https://www.researchgate.net/profile/Oonagh-Giggins-2/publication/324377220_Towards_fully_instrumented_and_automated_assessment_of_motor_function_tests/links/5b9f723392851ca9ed1121b6/Towards-fully-instrumented-and-automated-assessment-of-motor-function-tests.pdf
https://www.researchgate.net/profile/Oonagh-Giggins-2/publication/324377220_Towards_fully_instrumented_and_automated_assessment_of_motor_function_tests/links/5b9f723392851ca9ed1121b6/Towards-fully-instrumented-and-automated-assessment-of-motor-function-tests.pdf

Verily case study
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Clinical Outcome Assessments (COA) Qualification Program Clinical Oul’F]S_omfe Assessments
DDT COA #000142: Virtual Motor Exam for Parkinson’s Disease, Part (COA) Qualification Program DDT
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Section 1. Administrative Structure
Description of the submitter including, but not limited to, principal investigator(s),
working group member(s), institutions, and contact information.

ADMINISTRATION

(. 1) U.S. FOOD & DRUG

FDA response * LOI Accepted

DRUG DEVELOPMENT TOOL
LETTER OF INTENT DETERMINATION
DDT COA #000142

Dinesh Puppala, MS
Verily Life Sciences
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https://www.nature.com/articles/s41746-022-00607-8
https://www.nature.com/articles/s41746-022-00607-8
https://www.nature.com/articles/s41746-022-00607-8
https://www.nature.com/articles/s41746-022-00607-8
https://www.nature.com/articles/s41746-022-00607-8
https://www.nature.com/articles/s41746-022-00607-8
https://www.fda.gov/media/149515/download?attachment
https://www.fda.gov/media/149515/download?attachment
https://www.fda.gov/media/149515/download?attachment
https://www.fda.gov/media/149515/download?attachment
https://www.fda.gov/media/149515/download?attachment
https://www.fda.gov/media/149515/download?attachment
https://www.fda.gov/media/149517/download

What should we measure?

A convergence of pressures is changing how digital measures are developed

&1 & ala K

Sponsors Payers & HCPS Regulators Patients & caregivers
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Foundational work in developing new evidence tools

Pressure from patients, advocates and regulators is starting to pay off

Practical, aligned frameworks

Meaningful Aspect of Health What do you wish that you could do, but
your condition prevents you from deing it?

Aspect of a disease that a patient ] does not want to become o0
warse, b] Wants @ improve or ¢] wants o prevent ane
+ May be shared across some conditions and diseases t

what part of your life is mest frustratingly
impacted by your condition?

Concept of Interest + ‘

Simplified or narrowed element that can be practically measured v What are the symptoms that most impact
. Patients may have different symptoms AT A your ability to do these activities?
© Symptoms may ey Gver tine N

. Symptom relevance mayvary over time
Outcome to be measured ‘

Specific measurable characteristics .
. be relevant te multipl ' . Do these measures make sense ta you?
it is suitoble t

50f sensor
for measuring this outcome in this population

Endpoint Y How much change do we need to see in
Health research anly; Precisely defined, statistically analyzed this symptom before it really starts to
variables [ I ] make a positive difference in your life?

- Sensors may support muitiple measures & endpaints

Digital Measures That Matter to Patients: A Framework to Guide the
Selection and Development of Digital Measures of Health | Digital
Biomarkers | Karger Publishers

Advocacy and multistakeholder engagement
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Digital Progression Biomarkers as Novel Endpoints in
Clinical Trials: A Multistakeholder Perspective - 10S Press
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https://content.iospress.com/articles/journal-of-parkinsons-disease/jpd202428
https://content.iospress.com/articles/journal-of-parkinsons-disease/jpd202428
http://www.morethanskindeep-eczema.org/
https://rettpfdd.org/
https://www.cancersupportcommunity.org/sites/default/files/file/2022-10/CCommSupport_Cachexia_Report_Final.pdf
https://karger.com/dib/article/4/3/69/99869/Digital-Measures-That-Matter-to-Patients-A
https://karger.com/dib/article/4/3/69/99869/Digital-Measures-That-Matter-to-Patients-A
https://karger.com/dib/article/4/3/69/99869/Digital-Measures-That-Matter-to-Patients-A

Foundational work in developing new evidence tools

Putting it into practice!
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Listening to the patients’ voice: a conceptual framework of the walking
experience | Age and Ageing | Oxford Academic (oup.com)
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https://academic.oup.com/ageing/article/52/1/afac233/7008636
https://academic.oup.com/ageing/article/52/1/afac233/7008636

What must we measure?

Progress towards (some) key remaining challenges: multi-sensors and context
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Remote health & wellness with mSafety from Sony (sonynetworkcom.com)

ActiGraph LEAP | ActiGraph Wearable Devices (theactigraph.com)

Introducing Verily Study Watch | Verily | Alphabet Precision Health Company

EmbracePlus | The world’s most advanced smartwatch for continuous health monitoring (empatica.com)

Assessment of Physical Functioning: A Conceptual Model Encompassing Envnronme’falfac{oFsEnSJndlwdual
Compensation Strategies - PMC (nih.gov)
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https://www.sonynetworkcom.com/en/msafety/health/
https://theactigraph.com/actigraph-leap
https://verily.com/perspectives/introducing-verily-study-watch
https://www.empatica.com/en-gb/embraceplus/?gad_source=1&gclid=CjwKCAiAopuvBhBCEiwAm8jaMUlzWivcJFSwj1d_468YUnV9TnWqz2Hthmph1IrMJMNBdRRYmtnxsBoCVmsQAvD_BwE&utm_campaign=ADW_AO_BRND_CNV&utm_campaign=ADW_AO_BRND_CNV&utm_medium=sitelink&utm_medium=Paid&utm_source=google&utm_source=Google
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2704030/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2704030/

What must we measure?

Progress towards (some) key remaining challenges: regulatory progress and pathways

Clinical Outcome Assessments (COA) Qualification Program
DDT COA #TBD: Meaningful Ecological Assessment Derived from
Wearables — RETT syndrome - BReathing dysfunction (MEADOW-

RETT-BR)
Letter of Intent
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