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Outline
- RWD / RWE, with a focus on RWD
Infrastructure

. Regulatory decision (TFDA)
. Coverage / reimbursement decision (NHIA)

. My own thoughts

° [
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Making decisions

. Regulators
- Safety
. Expanded indication

- Reimbursement

~ Clinicians
- Practice guidelines
~ Individual cases

~ Patients and families

2018.10.5 RWD/RWE



RWD /RWET why?

_ Scientifically it is the right thing to do?

~ The current drug development system Is too
expensive and time consuming?

. Since the US / EMA are doing this, we have
to follow?

~ Drug companies try to cut corner, using
Inferior data to gain drug approval?

- Consulting firms / CROs can sell data and
services?

~ Other reasons? o°
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Director, Office of Surveillance and Epidemiology, CDER, FDA

EMA Current Thinking and Practice on REW in Drug Development and Regulatory Decision Making
Agnes SAINT-RAYMOND, MD
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www.diaglobal.org/en/conference-
listing/meetings/2018/11/real-world-evidence-
conference/agenda#showcontent

DlA ABOUTUS EVENTS LEARNING GETINVOLVED KNOWLEDGE EXCHANGE Become a member

< Back to Real World Evidence

Conference Real World Evidence Conference
Overview Nov 05, 2018 7:00 AM - Nov 06, 2018 3:00 PM
Agenda InterContinental San Francisco

888 Howard Street

Speakers San Francisco, CA 94103

Continuing-Education

; Early bird: 1425
Hotel Information y $

List price: 1750
Register Member price: $1500

REGISTER
CONTACT US

CUSTOMER SERVICE

\. 1.888.257.6457 EARLY BIRD RATE

| Register Now to Save $150!
Group Discount Available Buy 3 and Get 1 Free. Register Today.
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Day 1 Nowv 05, 2018

| 7:30 AM — 8:30 AM
| 7:30 AM — 4:30 PM
| 8:30 AM — 8:45 AM

| 8:45 AM — 9:15 AM

| 9:15 AM — 10:45 AM

| 10:45 AM — 1115 AM
| 1115 AM — 12:30 PM
| 12:30 PM — 1:30 PM

| :30 PM — 3:00 PM

| 3:00 PM — 3:30 PM
| 3:30 PM — 5:00 PM

| 5:00 PM — 6:00 PM

LVULO.1LV.V

www.diaglobal.org/en/conference-
listing/meetings/2018/11/real-world-evidence-
conference/agenda#showcontent

Networking Breakfast

Registration

Welcome and Opening Remarks

Session 1: Landscape Analysis of Real World Evidence and
Current Regulatory Frameworks

Session 2: Non-Interventional Studies: Study Design
Considerations and Current Applications

Refreshment and Networking Break

Session 3: Use of RWE to Supplement Clinical Trial Design

Networking Luncheon

Session 4: The Drive Towards Pragmatism in Randomized
Clinical Trials: Are We There Yet?

Refreshment and Networking Break

Session 5: Use of RWE in Label Expansion

Networking Reception

IMN\VVLJ/IT\VV L.



www.diaglobal.org/en/conference-
listing/meetings/2018/11/real-world-evidence-
conference/agenda#showcontent

Day 2 Nov 06, 2018

| 7:30 AM — 8:30 AM Networking Breakfast

| 7:30 AM — 11:45 AM Registration

| 8:30 AM — 9:45 AM Session 6: Patient Contributed Data

| 9:45 AM — 10:15 AM Refreshment and Networking Break

| 10:15 AM — 11:45 AM Session 7: The Power of Harnessing RWD from Wearables
| 11:45 AM — 12:15 PM Session 8: When RWD Are Good Enough to be Reliable:

Recognizing Fit-for-Purpose Evidence

| 12:15 PM — 12:15 PM Conference Adjourns

N7/ "
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RWD i health care data in
prospective studies

~ Electronic medical records

~ Monitoring devices
- HbA1c, blood pressure, oxygen level, é

~ Patient reported outcomes

~ Pragmatic trials
~ Regqistry

D C.
2018.10.5 RWD/RWE / _—
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Late phase pivotal trials are
very expensive

- Moore et al. Estimated Costs of Pivotal
Trials for Novel Therapeutic Agents
Approved by the US Food and Drug
Administration, 2015-2016. JAMA Internal
Medicine 2018 doi:10.1001/jamainternmed.2018.3931

_ Use non-trial data for regulatory decisions?
. Conduct trials more efficiently?

° [
2018.10.5 RWD/RWE /,D Q 11



@ JAMA Network’

From: Estimated Costs of Pivotal Trials for Novel Therapeutic Agents Approved by the US Food and Drug Administration,
2015-2016

JAMA Intern Med. Published online September 24, 2018. doi:10.1001/jamainternmed.2018.3931

80~

Pivotal Trials, No.
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° ©
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Figure Legend:
Pivotal Trial Cost Estimates of Novel Therapeutic Agents Approved by the US Food and Drug Administration From 2015 to 2016

o
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@ JAMA Network’

From: Estimated Costs of Pivotal Trials for Novel Therapeutic Agents Approved by the US Food and Drug Administration,
2015-2016

JAMA Intern Med. Published online September 24, 2018. doi:10.1001/jamainternmed.2018.3931

Table 2. Estimated Costs of Pivotal Clinical Trials for Therapeutic Agents Approved From 2015 to 2016

Trial Characteristic Agents, No.*  Trials, No. (%) (n = 138)° Mean (95% Cl), US$ in millions?
Therapeutic area
Cardiovascular 5 5(3.6) 157.2 (113.5-200.9)
Central nervous system 8 21 (15.2) 25.7 (18.4-33.1)
disorders
Dermatology 4 9 (6.5) 24.5 (17.0-31.9)
Digestive system 4 7 (5.1) 29.4 (22.2-36.5)
Endocrine or metabolic diseases 9 39 (28.3) 20.8 (15.8-25.9)
Infectious diseases 6 19 (13.8) 22.1 (16.7-27.6)
Oncology 18 24 (17.4) 45.4 (31.5-59.3)
Other 3 7(5.1) 8.8 (6.4-11.2)
Respiratory 2 7 (5.1) 20.8 (15.7-25.9)
Type of end point
Surrogate outcome 32 73 (52.9) 24.0(17.7-30.4)
Clinical scale 15 38 (27.5) 20.5 (14.7-26.3)
Clinical outcome 17 27 (19.6) 64.7 (46.6-82.9)
Trial design
No control group 18 26 (18.8) 13.5 (10.1-16.9)
Placebo-controlled 33 77 (55.8) 28.8 (21.0-36.7)
Active drug 21 35 (25.4) 48.9 (35.0-62.7)
Patient enrollment, No.
1-100 6 8 (5.8) 5.9 (4.8-7.0)
101-250 25 32 (23.2) 16.2 (12.2-20.3)
251-500 14 33 (23.9) 18.6 (14.1-23.2)
501-1000 27 44 (31.9) 33.6 (23.6-43.6)
>1000 16 21 (15.2) 77.2 (55.8-98.6)
Treatment duration, wk @ Therapeutic agents may have trials
<26 39 89 (64.5) 19.7 (14.6-24.7) in multiple categories.
Table Title: >26 22 49 (35.5) 51.7 (36.9-66.4) bzgizz’gffo”u“zzi::t_eq”a'100
Estimated Costs of Pivotal Clinical Trials for Therapeutic Agents Approved From 2015 to 2016 . . o
Ol
C ight 2018 A [ ical A iati All ¢
Date of @01:8cHA:59/26/2018 opyright m \R@/MW@G‘ ssoclation. ‘
Rights Reserved. RS~



JAMA | Original Investigation JAMA 2018; 320: 146-55

Effect of a Home-Based Wearable Continuous ECG Monitoring
Patch on Detection of Undiagnosed Atrial Fibrillation
The mSToPS Randomized Clinical Trial

Steven R. Steinhubl, MD; Jill Waalen, MD, MPH; Alison M. Edwards, M5tat; Lauren M. Ariniello, BS; Rajesh R. Mehta, RPh, MS; Gail 5. Ebner, BS;
Chureen Carter, PharmD, MS; Katie Baca-Motes, MBA; Elise Felicione, MPH, MBA; Troy Sarich, PhD; Eric J. Topol, MD

JAMA 2018; 320: 137-8

EDITORIAL

Evaluating Health Technology Through Pragmatic Trials
Novel Approaches to Generate High-Quality Evidence

Eric D. Peterson, MD, MPH; Robert A. Harrington, MD

° [
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Steinhubl et al. JAMA 2018: 320: 146-55

- The mHealth Screening to Prevent Strokes
(mMSToPS) Trial
- Arandomized and an observational component

. Embedded within existing healthcare
environment

_ nrhe trial was an investigator-initiated,
randomized, pragmatic, siteless clinical trial
Involving a large healthi nsur ance p!
members throughout t he

° [
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Conduct trials more efficiently

~ Study design 1 validity vs. feasibility
~Inclusion / exclusion criteria

. Background rates / Natural history of disease

~ Qutcomes of interest
- Safety information

_ldentify potential trial subjects
- Through existing medical records system

_ Is the Sponsor i CRO symbiotic business
model appropriate?

° [
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Concurrent control vs. historical control

OPEN
Citation: Blood Cancer Journal (2016) 6, e473; doi:10.1038/bcj.2016.84

www.nature.com/bcj

ORIGINAL ARTICLE
Blinatumomab vs historical standard therapy of adult relapsed/

refractory acute lymphoblastic leukemia

N Gokbuget', M Kelsh? V Chia’, A Advani®, R Bassan®, H Dor The NEW ENGLAND JOURNAL of MEDICINE
C Holland'®, N Ifrah'", A KatZ?, T Maniar'?, G Martinelli'>, M 1
M Wadleigh'® and H Kantarjian'®

ORIGINAL ARTICLE

Blinatumomab versus Chemotherapy
for Advanced Acute Lymphoblastic Leukemia

Hagop Kantarjian, M.D., Anthony Stein, M.D., Nicola Gékbuget, M.D.,
Adele K. Fielding, M.B., B.S., Ph.D., Andre C. Schuh, M.D.,
Josep-Maria Ribera, M.D., Ph.D., Andrew Wei, M.B., B.S., Ph.D.,
Hervé Dombret, M.D., Robin Foa, M.D., Renato Bassan, M.D., Onder Arslan, M.D.,
Miguel A. Sanz, M.D., Ph.D., Julie Bergeron, M.D., Fatih Demirkan, M.D.,
Ewa Lech-Maranda, M.D., Ph.D., Alessandro Rambaldi, M.D.,
2017, 376 836'47 Xavier Thomas, M.D., Ph.D., Heinz-August Horst, M.D., Ph.D.,
Monika Briiggemann, M.D., Wolfram Klapper, M.D., Ph.D.,
Brent L. Wood, M.D., Ph.D., Alex Fleishman, M.S., Dirk Nagorsen, M.D., Ph.D.,
2018.10.5 Christopher Holland, M.S., Zachary Zimmerman, M.D., Ph.D., and Max S. Topp, M.D.



Disease-based registries

~ A wide range of applications

- Describe natural history of disease
nternal head-to-head comparison
dentify potential trial subjects

~ Some candidate diseases In Taiwan
~ Heart failure

~ Auto-immune diseases (inflammatory bowel
disease, rheumatoid arthritis, lupus € )

- Gastric cancer, nasopharyngeal carcinoma é

[
[
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TheNEW ENGLANDJOURNALrof MEDICINE

2013; 369: 1579-81

The Randomized Registry Trial — The Next Disruptive

Technology in Clinical Research?
Michael S. Lauer, M.D., and Ralph B. D’Agostino, Sr., Ph.D.

2013; 369: 1587-97

Aéa multicenter, prospective,

open-label, randomized,
controlled clinical trial that
used the infrastructure of a
population-based registry
to facilitate patient
enrollment and data
coll ection. O
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