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Two big opportunities

* Patient-Centric Interaction
— Direct capture of the patient perspective
— 24 hour convenience

— Electronic transmission enables data to be captured from
geographically dispersed patients

* Unobtrusive measurement 7\‘
— Biosensors can be worn or attached to patient ¥/}

— Continuous monitoring for rare events (e.g., seizures,
arrhythmias)

— Capture real life situations (stress, sleep, exercise, eating)




Commitments to Evaluate RWE

21st Century Cures
“FDA shall establisha program ° Real-World Data (RWD) are data relating to

to evaluate the potential use patient health status and/or the delivery of
of real world evidence (RWE) health care routinely collected from a variety
to support:
of sources

* A new indication for an

approved drug * Real-World Evidence (RWE) is the clinical
* Post-approval study evidence regarding the usage and potential

AR benefits or risks of a medical product derived

from analysis of RWD

RWD include data derived from electronic health records
(EHRs), claims and billing data, data from product and disease
registries, patient-generated data including in home-use
settings, and data gathered from other sources that can
inform on health status, such as mobile devices.
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Endpoints in FDA Registrational trials
2007-2015

Examples of Endpoints Measured

% of
Type of Endpoint | NDA

Chemistry data 11  HBAlc, pregnancy test, GFR
Severe neutropenia

Hematolo 6

&Y Apheresis yield > 5 million CD34+ cells/kg

ot ) Incre_asefdecreafe of parabasal cells; biopsy proven acute rejection,
clearing of anterior chamber cells

Microbiology 5 Sustai_ned virological response, plasma viral load, conversion to
negative sputum

S
Imag!ng i_ _ Bone mineral density; vertebral fractures, spleen volume, progression
(survival, clinical 17 :
. free survival

signs)

Physiological/

functional 9 6 minute walk, normal sinus rhythm, FEV1, sleep studies

measurement

Clinical t S :

I!-"Fa E\:FEI"I 19  Death, hospitalization, MACE, MS relapse, Lice free head

/clinical sign
Toronto western spasmodic torticollis rating scale, Hamilton depression

CRO/PRO 30  rating scale, Rheumatology scale ankylosing spondylitis scale, psoriasis

severity index, seizures, sleep, prostate symptom score



FDA My Studies

#0000 AT&T LTE 11:26 AM

* Mobile App
'5‘4'3'0.55 — Standard frameworks - ResearchKit
(i0S), ResearchStack (Android)
Welcome! — Gateway capability

The FDA is pleased to offer the FDA M M M

Stu?:lies a;I)ppas asteool to gatrhefreal timg, o We b_ ba Sed CO nflgu rat I On pO rta I
contextual data about medication use and

other health issues facing the people we

* Secure Storage Environment
— FISMA complaint
— Partitioned for distributed research

— Responses can be downloaded in
Get Started broadly compatible formats (e.g., for
use in SAS, Excel, etc.)

www.fda.gov 7



Supporting Multisite & Distributed Studies

ANDROID APF ON

;'\' Google play

i

Available on the

Studies published to app

New user registration and
response server features

« App Store i
load \ 5
Downloa ! . . ‘
app £ Fisma Compliant Storage Environment = Developers
=
Email and -
consent forms User Registration Server Hf Labk
H | abke
Mobile App i Study 1 Study 2 T y
- * Consent Forms * Consent Forms
Users +  Email +  Email Web
Configuration |
* Portal (WCP) Technical
Server Specs
= A
g Response Server H New WCP
Patient enroliment - > EETE Study 2 ! features | | BTC
token supplied to Survey/Active *  Enroliment Token * Enrollment Token
patient bV Data Task Responses * Response data * Responsedata StUd\/ and
Partner server
4 R i configuration :
] ] , :
Patient reported ](cionsent Reqmrer’nents :
data orms _and design :
ideas :
Data Partner i !
Coordinating Sponsoring
Enroliment Cent Organization
Enroliment Token x (\ ELsS
Tokens D —
Existing Dataset < < .
Patient ID U Study design /
Research requirements
Sponsor T Patient gathering
- Reported A
Existing ;
Dataset Patient ID Responses ,

New mobile
app features




Reusable Infrastructure

FDA My Studies Management Portal

e Configure Study Elements (including questions and active tasks)
— Customrecurrence and frequency
— Logical branching

* Createand Manage Resources and Notifications
— Flexible notifications
— Study Dashboards
— Create patient enrollment tokens

www.fda.gov 9



Informed Consent

Can be obtained from patient
remotely

Method needed to ensure the
person signing the consent is
the person in the study

May use audio visual
presentation

Must have a process to address
patient’s questions

Must provide a suitable record
to patient

FDA needs to be able to
inspect it

Use of Electronic
Informed Consent

Questions and
Answers

Guidance for Institutional
Review Boards, Investigators,
and Sponsors

U.S. Department of Health and Huma ic
Office for Hu (OHRP)
Food

(((((((((
rrrrrrrrrrrrrr
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ELIGIBILITY

This study allows only
pre-screened participants to join
the study. If you are one, please

enter the enrolliment 1D provided to
you for this study.

Enroliment and Consent

Validated!

Your ID has been validated. You are
eligible to join the Study.
Please click Continue to proceed to the
Consent section.

. ATAT LTE 219 PM 74X W

< Cancel

What will happen if |
take part in this study?

You'll get about 1 new, 10-minute survey per
week asking about any health conditions,
medications take, and your pregnancy and

childbirth history, You'll get a notification for
each new survey. Researchers at KPWHRI

will combine your responses with information
in you and your baby's medical records for

analysis. Your medical record will not be

updated in any way and your doctor won't
kmow you're in this study. The study is for

research only and is not intended to provide

medical advice.

* Pre-selecta cohortfromelectronic health data
* Recruitand distribute enrollment tokens for pre-selected cohorts
* Participants download the app iniOS or Android app stores

e Participants review eligibility information and provide informed
consentthrough the app

www.fda.gov

. ATET UTE 27 PM 74BN N

< Cancel

@)

How will you protect
my confidentiality?

All researchers have all completed training
on how to protect your rights and privacy
and your responses are only used for
research. We won't use your name in study
reports or add it to your survey answers from
the mobile application. We won't tell your
doctor whether or not you join this study or
add information to your medical record.

Mext
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Engagement

eecoc ATAT LTE 9:33 AM 7 B4% . wigEs B o WO e ni6s4e - WD w4 n655
STUDY ACTIVITIES & EXIT EXIT
CURRENT
What medication was it?
N Weekly Run: 1/14, 0 done, 0 missed O oxymetazoline
Current Weight | Acetaminophen (Acetaminophen, Tylenol)
12:00AM every Thu Aug 17 2017 to EEa
Now 16 2017
D Phenylephrine
[ aspirin
B One Time Run: 171, 0 done, 0 missed
Medical Condition History O pseudoephedrine
OB:D0AM, Aug 18 2017 Em [ Benzonatate (Tessalon Perles)
% One Time Run: 1/1, 0 done, 0 missed D chi h D Pseudoephedrine Hel (Sudafed)
lorpheniramine
Current Pregnancy Outcomes P
OB:00AM, Aug 24 2017 If your medication is not in the above list, please
; enter it here
[] Codeine/Pr (P gan With
Codeine)
[ One Time Run: 171, 0 dene, O missed
Short Term lliness History During
Pregnancy O Dextromethorphan What was the dose of the medication?
0B:00AM, Aug 26 2017 Em
. s D Diphenhydramine
Qe Thoa T e e ] What is the unit of measure for your dosage?
S

* Participants respond when they choose within the study schedule
* Responsesaresecurely transmitted to the Response Server
 Dashboarddisplays progress

e Configurable notifications

www.fda.gov 12
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21 CFR Part 11 and Mobile Technology

Use of Electronic Records and
Electronic Signatures in
Clinical Investigations Under
21 CFR Part 11 —

Questions and Answers

Guidance for Industry

DRAFT GUIDANCE

This guidance document is being distributed for comment purposes only.

Comments and suggestions regarding this draft document should be submitted within 60 days of

publication in the Federal Register of the notice announcing the availability of the draft
guidance. Submit electronic comments to https://www.regulations.gov. Submit written
comments to the Division of Dockets Management (HFA-305), Food and Drug Administration,
5630 Fishers Lane, rm. 1061, Rockville, MD 20852. All comments should be identified with
the docket number listed in the notice of availability that publishes in the Federal Register.

For questions regarding this draft document, contact (CDER) Cheryl Grandinetti or Leonard
Sacks at 301-796-2500; (CBER) Office of Communication, Outreach and Development, 800-
835-4709 or 240-402-8010; or (CDRH) Program Operations Staff or Irfan Khan at 301-796-
5640.

U.S. Department of Health and Human Services
Food and Drug Administration
Center for Drug Evaluation and Research (CDER)
Center for Biologics Evaluation and Research (CBER)
Center for Devices and Radiological Health (CDRH)

June 2017
Procedural

Goals: Ensure authenticity, integrity,
and confidentiality

Refers to portable electronic

technology used in clinical

investigations that allows for off-site

and remote data capture from study

participants

— Includes mobile platforms, mobile

applications, wearable biosensors and
otherremote and ingestible sensors, and

other portable and implantable
electronicdevices

The recommendations apply to
technology that is provided by the
sponsor or owned by the study

participant 13



Audit Trails

The mobile technology should record the date and time that
the dataare captured and this information should be
transmitted or recorded in the durable database
The first durable database should capture
— Date andtimethatthe data enterthe durable database
— Dataoriginator foreach data element
* Patient
* Mobile Technology (e.g., biosensor)
* EHR
An audit trail should track modifications to the dataand

include data element identifiers that reflect the date, time,
and dataoriginatorand the reason for the change

— Modified or corrected data should not obscure previousentries

14



Pilot Study

Kaiser Permanente Washington
— About 680,000 members and 6,000 births per year
— Participant in Sentinel and PCORnet

1,070 randomly selected pregnant women (based on electronic
health record data) received an invitation letter with the
participant enrollment token

— 64 consented to participate in the study
* 4% response for mail-only group and 8% response for phone call follow-up group

 Comparesto 1% “activation rate” noted in another Sentinel Initiative (FDA-Catalyst)
study involving mailings from data partners and no financial incentives

Patients contributed to questionnaire design

15



7

FDA My Studies Pilot
24 hour Engagement Pattern
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Implications of My Studies

* Mobile technology can expand the depth and
diversity of pharmacoepidemiology data

 Women provided sensitive information including continued
alcohol, smoking, and illicit drug use during pregnancy

* Aggregate use reported through app vs. secondary electronic
health data

» OTC: 13x
* Rx: 60%
 Women provided reasons for discontinuation
e Patient-centricinteraction can presentchallenges
* One erroneous free text medication input
* Fourlive births not reported

17



Implications of My Studies

Mobile Technology can operate successfully within a distributed
clinical research environment

* Linking data from mobile technology to distributed
pharmacoepidemiology data or trial data is feasible

My Studies App and data storage environment can support a 21 CFR Part
11 compliant study

* |Institutional review boards willing to review
Recruitment strategies and incentivesremain important

Patients should be involved in application development as well
as questionnaire design

Open source and reusable infrastructure reduces “up front”
investment but may impose constraints

18
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FDA MyStudies: now open source

\-é U_S. Department of Health and Human Services

mA U.S. FOOD & RUG AtoZIndex | FollowFDA | En Espaiiol

ADMINISTRATION

Home | Food | Drugs | Medical Devices | Radiation-Emitting Products | Vaccines, Blood & Biologics | Animal & Veterinary | Cosmetics | Tobacco Products

Drugs

Home » Drugs » Science & Research (Drugs)

Science & Research (Drugs) FDA’s MyStudies Application (App)

Regulatory Science at CDER

f SHARE in LINKEDIN = @ PINIT EMAIL | & PRINT

Research Tools and Resources
The U.S. Food and Drug Administration (FDA) is posting computer code and a technical roadmap that will allow

Scientific Public Private researchers and developers to customize and use the FDA's newly created MyStudies app. The FDA MyStudies
Partnerships and Consortia App is designed to facilitate the input of real world data directly by patients which can be linked to electronic health
data supporting traditional clinical trials, pragmatic trials, observational studies and registries. It was developed by
CDER Scientists the FDA and private sector partners, but open source code and technical documentation are being released to the
public, so the app and patient data storage system can be reconfigured by organizations conducting clinical
Regulatory Science in Action research. The app bore the FDA brand while its functionality was tested in a pilot study, but it can now be

rebranded by researchers and developers who would like to customize and rebrand the app.
Videos and Podcasts on

Regulatory Science at CDER The FDA MyStudies App has several important features, including:

Work With Us

The data storage environment is secure and supports auditing necessary for compliance with 21 CFR Part 11
and the Federal Information Security Management Act, so it can be used for trials under Investigational New

Science & Research (Drugs) Drug oversight.
Content Map

The app is configurable for different therapeutic areas, and health outcomes, which reduces software
development hurdles for non-FDA users.

The data storage environment is partitioned to support multi-site trials or “distributed database” studies.

The code for MyStudies will be open source so software developers can improve upon its capabilities.

Open source code is being released for two versions of the app. One is built on Apple’s ResearchKit (i0S)
framework, and the other is built on the open source ResearchStack framework, which runs on Google’'s Android.
(The original FDA-branded app is not currently in app stores because it was removed after being tested in a pilot
study.)

*  https://www.fda.gov/NewsEvents/Newsroom/FDAInBrief/ucm625228.htm
*  https://www.fda.gov/Drugs/ScienceResearch/ucm624785.htm
*  https://github.com/PopMedNet-Team/FDA-My-Studies-Mobile-Application-System

19


https://www.fda.gov/NewsEvents/Newsroom/FDAInBrief/ucm625228.htm
https://www.fda.gov/Drugs/ScienceResearch/ucm624785.htm
https://github.com/PopMedNet-Team/FDA-My-Studies-Mobile-Application-System

Links to technical documents

MyStudies App Technical Documents

« Open Source Code and Technical Documentation for the FDA MyStudies App on GitHub

« MyStudies Mobile App Quick Overview for Research

« The FDA MyStudies App: A Patient Centered Outcomes Research Trust Fund Enabler For Distributed Clinical
Trials And Real World Evidence Studies

« Appendices

Upcoming Releases

Additional open source code built on the Apple ResearchKit (i0S) framework and the ResearchStack framework
for Google's Android operating system will be released over the next several calendar quarters. These
enhancements will simplify configuration for researchers and improve the experience for participants. Additional
details can be found in the Mobile App Quick Overview for Research document. Please see the Sentinel website
for more information on the "FDA-Catalyst MyStudies App Alignment with Pragmatic Trials and/or Registries”

project.

20



Quick overview and report

Mobile App Quick Overview for Research

Architecture

*  Mobile App
— Standard frameworks - ResearchKit (iOS), ResearchStack (Android)
— Optional gateway capability

*  Web-based configuration portal

— Configure Study Elements (including questions and active tasks)
*  Custom recurrence and frequency
*  Logical branching

— Create and Manage Resources and Notifications
*  Flexible notifications
*  Study Dashboards

— Create patient enroliment tokens

Sentinel,

THE FDA MYSTUDIES APP: PATIENT CENTERED OUTCOMES
RESEARCH TRUST FUND ENABLER FOR DISTRIBUTED CLINICAL
TRIALS AND REAL WORLD EVIDENCE STUDIES

COLLECTION OF PATIENT-PROVIDED INFORMATION THROUGH
A MOBILEDEVICE APPLICATION FOR USE IN COMPARATIVE
EFFECTIVENESS AND DRUG SAFETY RESEARCH

Prepared by: Zachary Wyner, MPH;* Sascha Dublin, MD, PhD;? Juliane
Reynolds, MPH;! Chayim Herzig-Marx, PhD;' Shyam Deval, MBA;?
Shanthala Rao;® Adam Rauch;* Susan Hert, PhD;* Christina Chambers,
PhD, MPH;® Jeffrey Brown, PhD;* Predrag Klasnja, PhD;? Linda Kiel;?
Ladia Albertson-Junkans;? David Martin, MD, MPH®

Author Affiliations: 1. Department of Population Medicine, Harvard
Pilgrim Health Care Institute and Harvard Medical School, Boston, MA 2.
Kaiser Permanente Washington Health Research Institute, Seattle, WA 3.
BostonTechnology Corporation, Boston, MA 4. LabKey Corporation,
Seattle, WA 5. Vaccines and Medications in Pregnancy Surveillance
System, University of California San Diego, San Diego, CA 6. Center for
Drug Evaluation and Research, Office of Medical Policy, FDA, Silver
Spring, MD

October 10,2018

The Sentinel System is sponsored by the U.S. Food and Drug Administration (FDA) to proactively monitor
the safety of FDA-regulated medical products and complements other existing FDA safety surveillance
capabilities. The Sentinel System is one piece of FDA's Sentinel Initiative, a long-term, multi-faceted
effort to develop a national electronic system. Sentinel Collaborators include Data and Academic
Partnersthat provide access to healthcare data and ongoing scientific, technical, methodological, and
organizational expertise. The Sentinel Coordinating Center is funded by the FDA through the
Department of Healthand Human Services (HHS) Contract number HHSF223201400030I. This project
was funded by the Office of the Secretary PCORTF under Interagency Agreement #750115PE060034
with the FDA.

FOUA
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GitHub repository

O Why GitHub? Business Explore

Marketplace Pricing

L PopMedNet-Team / FDA-My-Studies-Mobile-Application-System

<3 Code Issues 2

E

Pull requests 2

Projects 0 Insights

Join GitHub today

® Watch

GitHub is home to over 28 million developers working together to host
and review code, manage projects, and build software together.

18
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Dismiss

This repository contains all the necessary cede and documentation for running the FDA My Studies mobile application, web configuration

portal, and storage environment.

® 27 commits

1 branch © 0 releases

Branch: master »

“:0 PopMedNet-Team Update org.eclipse.wst.common.component

B FDA-HPHI-StudyDesigner'WS-master
I FDA-HPHI-UserRegWS-master

B Lab Key Documentation

B fda-resources-master

B fdahpStudyDesigner-master

B hphcAndroid-master

B hphc_ios-master

B mobileAppStudy-hosting17.1

[E) FDA My Studies System_ Business Requirements ..

[E) FDA_Android_AppSetup.pdf
[E) FDA_WCP_UR_AppSetup.pdf
[E) FDA_iOS_AppSetup.pdf

[E) README.md

[E) mobileAppStudy.module

Mobile App code and instructions
Update Readme.md
Documentation

Mobile App code and instructions
Update org.eclipse.wst.common.component
Update README.md

Update README.md

Mobile App code and instructions
Add files via upload

Add files via upload

Add files via upload

Add files via upload

Update README.md

Mobile App code and instructions

A2 1 contributor
——— -

Find file Clone or download ¥

Latest commit 4dabl19a 13 days ago

23 days ago
23 days ago
23 days ago
23 days ago
13 days ago
23 days ago
23 days ago
23 days ago
23 days ago
23 days ago
23 days ago
23 days ago
23 days ago

23 days ago
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Next Steps

e Learn from experience supporting a registry and
clinical trial

* Public meeting or webinar oriented at end users
and developers

* Updates to open source FDA MyStudies app

23



Questions/ Comments

CDERMedicalPolicy-
RealWorldEvidence@fda.hhs.gov
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