7\
phuse-advance

\-/ connect-share-advance

ST10: Digging Deep into Digital Biomarkers:
Empowering Clinical Trials

Vijay Pasapula, Cerus
Gianna Huang, Gilead Sciences

phuse.global/phuse-working-groups



Introduction

What is Digital Biomarker
" Unique features

= Digital vs. Traditional

" Use case of digital biomarker in clinical trials
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Benefits & Challenges

Benefits

" New range of endpoints

" Rich data, real-time monitoring

" Lower cost and reducing patient burden

Challenges
= Scientific and technical
" Operational
" Regulatory submission
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Timeline

1960 2020
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Holter Monitor 2009 - DIME Playbook
(ECG) . 2016 — 2022 - Version 1.1released on
‘ FDA Guidance - Remarkable era? ! August 2022
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(F(;;ittztludy | i 2017 | FDA Guidance - DHT?
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bndootnt | ! Guidance - ! primary endpointin a
ap . FHIR Draft Sof . pivotal trial using
using oftware as 4
actigraphy) Stgndard.for a Medical 2018 wearable data
Trial Usein Device. CTTI - Launched Mobile Health
2014. Technology recommendations

FDA Guidance - Biomarker
Qualification: Evidentiary Framework

1Patient Reported Outcomes

2 Out of 366 studies mentioned in DiIME Library of digital endpoint; 341 are listed between this timeframe.

3 Digital Health Technologies for Remote Data Acquisition in Clinical Investigations - Guidance for Industry, Investigators, and Other Stakeholders
First Draft Guidance released on 21Jan2022

4 Case study- Link

7\

Rhuse Working

Groups

phuse.global



https://6407355.fs1.hubspotusercontent-na1.net/hubfs/6407355/Case%20Studies/AG_CaseStudies_Bellerophon.pdf?utm_medium=email&_hsmi=244776844&_hsenc=p2ANqtz--XNpXYWKGiAPKAiXv7r-s6YZjp_nJLc6eob18V1OQO1pN3VXNPCnzpymDJj1pgQTIFegJx5xrTyNSE5RtiRcnJuuTyGg&utm_content=244390034&utm_source=hs_email

Verification and Validation

= \/erification

- The process of ensuring that a product, service, or system meets the
specified requirements and design specifications.

= Analytical validation

- The process of evaluating the performance of analytical methods
used in digital health technology.

= Clinical validation

- The process of evaluating the safety and effectiveness of digital
health technology in real-world clinical settings.
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Statistical Modeling Consideration

Aspects to Consider

" Nature of the data

= Missing data

= Computational methods
Bias
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Data Flow

Passive

— = + A Y
ey 21 Q a

Algorithms Applied

Transform to

Event Detection Delivery Regs Validation VS, LB, FINDINGS,
Transform to DO DI. DU, DE
Data Collection CQuality Aggregation Aggregation Submission Reqs oo : '
1 15
Control DR, DT, DX
Device Vendor Sponsor Sponsor Regulatory
Vendor Central S Tech P
Cloud Server Server Environment gency
Data Collection Minimal Aggregation Aggregation Transform to VS, QS, FT, OE
, Quality Control Submission Reqs ! Y !
Real Time Transform to Minimal Validation RS
Validation Delivery Reqs
i1 B - 2 . =

Active

f\ The premier community 8 @phusetwitta
RIUSS for people workingin the & prisebog
o A peop g O /phusetube

biometrics area B /company/phuse

phuse.global




Regulatory Submission

ENDPOINT &
EVALUATION
OF
ENDPOINT

INFORMATION

TO PROVIDE

INCLUDE IN
STATISTICAL

Evidence supporting technology
verification

Evidence to show that algorithm
is appropriate for desired
endpoint (validation)

Evidence to show clinical
meaningfulness of endpoint
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ANALYSIS
PLAN

Filters used to “clean” noise from
dataset

Algorithm/statistical models used
> to interpret data

Source: CTTI



https://ctti-clinicaltrials.org/wp-content/uploads/2021/06/CTTI_Digital_Health_Technologies_Data_to_FDA_Figure.pdf

FDA Guidance on DHT

= Sponsor should provide fit-for-purpose for use of DHT (Digital
Health Technology)

= Commercially available DHTs
» Technical specifications and user manuals
= Data integrity
= Sponsors should include information about data
management aspects
= Data Collection, Storage, Transmission, Archive
= Privacy and Security
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DIME Playbook Guidance on Submission

= Readily reconstructed
= Source documents
= Earliest practically retainable record of the data.
= Source data as the first level of data that is both clinically
relevant and interpretable

= Audit trails
» Track the data (including any modifications made to the data)
* Point of creation by the sensor in the connected sensor product

through to the first practically retainablerecord of the data (durable
media)
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Forward Looking

The market for digital health technology is projected to grow
significantly, reaching USD 27.17 billion by 2030 (straits Research, 2022)

" Personalized medicine

= (linical trial design

" Early detection of drug efficacy

" |Improved safety monitoring

* Development of new novel digital medicinal products, combination therapies
" Better understanding of disease progression

" Reduced time to market
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FHIR

Digital Health

Digital Biomarker

Digital Biomarker

Technologies* Processing Use & Analysis
o) / @ \ / \
Mobile IEI Data 6= a Data
Apps — Repository / -".“i- Packaging
=~ R —
Biometric l\@}] pl \— —_—
Sensors =
HL7 FHIR 5 Reporting/ el =3
Foundation m Documentation g

6

Tele
Health

Data Quality
& Reporting

(1

</

—
— Data Sharing /
Wearables / [ Augmentation
FHIR IGs /
SMART-on-FHIR Implants DataETL/ N —
Standardize / —
Health Harmonize — @
eal
Records ,h / Data Analysis / @
i Surveillance ﬁ
Further
“ L " ~)

Transmitters %= -
.

N

CDISC, OMOP CDM,

or retain as FHIR ll

— —
: = =] = B*e B ox33 oo
iOperational ._r-H " = ‘ = ©O) ==CC
i Procedures O+—0O ymy
' DHT Protocol Partner / Service Trial Regulations /  Stds./ Terms/  Governance Provenance Processing Statistical
Requirements  Plans Agreements Conduct Laws Models Strategy ~ Oversight & Mapping Procedures Methods

*DHTs can be 1# or 3™ party

21st Century Cures Act — TMAP (Technology Modernization Action Plan) - DSPAP (Data Standards
Program Action Plan) - API—-HL7-FHIR (FDA, EMA, Health Candata, PMDA

Working

7\
phuse

Groups

phuse.global




p@e Working

Groups

phuse.global



Classification strategies

= BEST (Biomarkers, EndpointS and other Tools) categories

» Clinical status/outcome
= Patient interaction

" FDA device clearance
FDA guidance

Digital Health Technologies for Remote Data Acquisition in Clinical Investigations
Guidance for Industry, Investigators, and Other Stakeholders 2021
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Statistical Modeling Consideration
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FDA Guidance - DHT®
First FDA-endorsed
primary endpointin a
pivotal trial using
wearable data*
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