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An FDA Timeline for RWE/RWD

iIn Advanced Therapies & Medical Devices
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September 4, 2018. JAMA Network. https://jamanetwork.com/journals/jama/article-abstract/2697359




What iIs RWE/RWD?

Real-World Data Real-World Evidence
(RWD) (RWD)

Insights Decisions




What iIs RWE/RWD?

Real-World Data (RWD) are data relating to patient health status and/or the delivery of health
care routinely collected from a variety of sources.

Examples of RWD include data derived from electronic health records (EHRSs), claims and
billing data, data from product and disease regisiries, patient-generated data including in home-
use settings, and data gathered from other sources that can inform on health status, such as
mobile devices. RWD sources (e.g., registries, collections of EHRs, and administrative and
healthcare claims databases) can be used as data collection and analysis infrastructure to support
many types of trial designs, including, but not limited to, randomized trials, such as large simple
trials, pragmatic clinical trials, and observational studies (prospective and/or retrospective ).

Use of Real-World Evidence to Support Regulatory Decision-Making for Medical Devices
— FDA CDRH & CBER Guidance

Extended Access
Program (EAP)
5%

Electronic
Health Records
(EHR) 13%

Primary Data
Collection
22%

Case Series 4%

Source(s): EMA Data. 2017.
https://www.ema.europa.eu/documents/presentation/prese

ntation-session-1-use-real-world-data-pre-authorisation-
what-can-it-answer-peter-mol_en.pdf RA PS




What iIs RWE/RWD?

Real-World Evidence (RWE) 1s the clinical evidence regarding the usage, and potential
benefits or risks, of a medical product derived from analysis of RWD.

Use of Real-World Evidence to Support Regulatory Decision-Making for Medical Devices
— FDA CDRH & CBER Guidance

The National Evaluation System of health Technology
(NEST)’s vision is to create a system to generate better
evidence more efficiently for medical device evaluation by
leveraging RWE throughout the total product lifecycle.

NEST

National Evaluation System
for health Technology

Health




What iIs RWE/RWD?

Insights Decisions

s for generating hypotheses to be tested in a prospective clinical study;

* as a historical control, a prior in a Bayesian trial'*, or as one source of data in a
hierarchical model or a hybrid data synthesis;

* as a conecurrent control group or as a mechanism for collecting data related to a clinical
study to support device approval or clearance in a setting where a registry or some other
systematic data collection mechanism exists;

» as evidence to identify, demonstrate, or support the clinical validity of a biomarker;

* as evidence to support approval or granting of an Humanitarian Device Exemption,
Premarket Approval Application (PMA), or De Novo request;

s as support for a petition for reclassification of a medical device under section 513(e) or
(£)(3) of the FD&C Act;

* as evidence for expanding the labeling of a device to include additional indications for
use or to update the labeling to include new information on safety and effectiveness'™>'®

# for public health surveillance efforts. Through ongoing surveillance, signals are at times
identified that suggest there may be a safety issue with a medical device. RWE may be
used to refine these signals for purposes of informing appropriate corrective actions and
communication;' ¥

s to conduct post-approval studies that are imposed as a condition of device approval or to
potentially preclude the need for postmarket surveillance studies ordered under section
522 of the FD&C Act;

Use of Real-World Evidence to Support Regulatory Decision-Making for Medical Devices
— FDA CDRH & CBER Guidance




What iIs RWE/RWD?

Decisions

Under the right conditions, data derived from real world sources can be used to support
regulatory decisions. RWD and associated RWE may constitute valid scientific evidence
depending on the characteristics of the data. This guidance should not be construed to alter, or
change in any way, the existing evidentiary standards applicable to FDA’s regulatory decision-
making; rather, it describes the circumstances under which RWD may be used to support a
variety of FDA decisions based on the existing evidentiary standards. While FDA encourages the
use of relevant and reliable RWD, this guidance neither mandates its use nor restricts other
means of providing evidence to support regulatory decision-making. This guidance highlights
some of the potential uses of RWD, and describes the factors that FDA considers when
evaluating whether specific RWD is of sufficient quality to inform or support a regulatory
decision. It also clarifies when an Investigational Device Exemption (IDE) may be needed to
prospectively collect and use RWD for purposes of determining the safety and effectiveness of a
device.

Use of Real-World Evidence to Support Regulatory Decision-Making for Medical Devices
— FDA CDRH & CBER Guidance




A Changing Cone of Utilization

Research increasingly does not represent real populations
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POPULATION _ :
STUDIED ™ Medical Device Research
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Premarket Post-Market

Research Research
(Feasibility / Phase I-ll)

Source(s): Figure adapted from Breen et al. Real world evidence — what have we learned recently at EMA? 2018.

https://www.ema.europa.eu/documents/presentation/presentation-real-world-evidence-rwe-what-have-we-learned- RAPS
recently-ema-emas-pcwp-hcpwp-joint-meeting_en.pdf




Hierarchies of Evidence

Moving Beyond the Pyramid as a Research Philosophy

Hierarchies of evidence - It was widely agreed that traditional concepts of hierarchies of
. evidence should be replaced by instead selecting evidence based on the research
::..::0... M H RA question and what is most relevant and useful for answering this. This will require a
o‘.:.:.'o robust understanding of the strengths and limitations of different types of evidence and
®e e ® RegatngMedonesandNedcalDevioss oy e research is needed to explore the impact of different evidence generation
methods and methodologies for using RWE in decision-making.

Hierarchy of Scientific Evidence

Strongest

Hierarchy of Evidence Level of Processing Types of EBD Resources
for Primary Studies i to Search for Answers

Different hierarchy of designs

Teviews for each type of question

Guidelines
Decision Analyses

1]

Systematic Reviews

t

===t==> Primary Studies : and Clinical Queries

controlled trials

/ Cohort studies \

Case-control studies

Summaries

Therapy 1. Randomifed trial
and 2. Observational study

Harm 3. Unsystematic clinical |
observations ]

-~

Diagnosis | Prognosis |
v -

Source(s): MHRA & Academy of Medical Sciences. Next steps for using real world evidence Summary report of a FORUM follow-up roundtable held on 24
January 2018. https://acmedsci.ac.uk/file-download/7021031

Stegengal (October 2014). "Down with the hierarchies". Topoi. 33 (2): 313-22.

Brignardello-Petersen, R., Carrasco-Labra, A., Glick, M., Guyatt, G. H., & Azarpazhooh, A. (2014). A practical approach to evidence-based dentistry: understanding
and applying the principles of EBD. Journal of the American Dental Association, 145(11), 1105-1107. doi: 10.14219/jada.2014.102.
https://guides.library.utoronto.ca/c.php?g=251062&p=4144042




PCT vs. RCT

(Or Can it be Both?)

Pragmatic clinical trials (PCTs) offer the hope that the advantages of
randomization can be combined with the added relevance of results
obtained in more real-world clinical settings, but these trials often remain
more expensive and more complex to design than traditional RCTs.

-

“IPCTs offer] actionable clinical evidence at a fraction of the

typical cost and time needed to conduct a traditional trial”.
- NIH Health Care Systems Research Collaboratory,

E Rethinking Clinical Trials:
A Living Textbook of Pragmatic Clinical Trials

N /

=", NiH COLLABORATORY

LIVING TEXTBOOK

of Pragmatic Clinical Trials

Source(s): https://www.precis-2.org; http://www.rethinkingclinicaltrials.org; https://www.pcori.org/research-results/research-we-support;
ICER/OHE Real World Evidence for Coverage Decisions: Opportunitiesand Challenges A Report from the 2017 ICER Membership Policy Summit
March 2018 https://icer-review.org/wp-content/uploads/2018/03/ICER-Real-World-Evidence-White-Paper-03282018.pdf RA PS




PCT vs. RCT

PRagmatic-Explanatory Continuum Indicator Summary 2 (PRECIS-2)

Eligibility
Who is selected to
participate in the trial?
Primary analysis Recruitment
To what extent How are participants
are all data recruited into the
included? trial?

Primary outcome Setting
How relevant Where is the
isitto trial being
participants? done?
Follow-up Organisation
How closely are What expertise and
participants resources are needed

to deliver the
intervention?

followed-up?

Flexibility: adherence Flexibility: delivery
What measures are in place How should the
to make sure participants intervention
adhere to the intervention? be delivered?

Source(s): https://www.precis-2.org; http://www.rethinkingclinicaltrials.org; https://www.pcori.org/research-results/research-we-support;
ICER/OHE Real World Evidence for Coverage Decisions: Opportunitiesand Challenges A Report from the 2017 ICER Membership Policy Summit
March 2018 https://icer-review.org/wp-content/uploads/2018/03/ICER-Real-World-Evidence-White-Paper-03282018.pdf




Where do RWE and PCT fit?

RCTs

Ragmatic trials

Interventional

'\ ].*:77,_! afl L;':i y SE2S

Fosp. obs dudies Safety dudies

Dissase regidries

Observational

v

Economic Clinical

Source(s): Institute of Health Economics, Alberta, CAN. Real World Evidence — What role can it play in real world decision-making? 2018 .
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Where do RWE and PCT fit?

Non-RWD 'l—;—' RWD Mon-RWD &———* RWD Mon-RWD +——— RWD
i
RCT i LST PCT g Health surveys g EHR
3
3 3 - Claims
- Supplements to RCT = PRO's e datzbases

Observatiohal studies

Registries
Post-marketing studies g 1'

: RCT = Randomised oo
atic Clinical Trial; CHE =
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L5T = Large Simple Trial: PCT = F

Source(s): Institute of Health Economics, Alberta, CAN. Real World Evidence — What role can it play in real world decision-making? 2018

Patient Charts

Social Media

trofled Clinical Trial
Eleotronic Health Record

UO3-UoN




Contributions of RWE

Where does RWE fit in Regulatory Strategy?

Clinical Trial Design / Endpoint
or Biomarker Selection

Pre-market research

Pre-market Safety / Efficacy /
Effectiveness

Pre-NDA/PMA, 510(k), Pre-MAA

Natural History

Research

Purpose

Historical Control /
Prior in Bayesian Trial

Compliment RCT Data

(particularly from underpowered study)

Post-market research
Post-approval / Post-MAA

Post-market Safety / Efficacy /
Effectiveness

Source(s): Figure adapted from Mosely et al. Regulatory Perspective on Real World
Evidence (RWE) in scientific advice. EMA. 2018.

https://www.ema.europa.eu/documents/presentation/presentation-regulatory-perspective-real-
world-evidence-rwe-scientific-advice-emas-pcwp-hcpwp-joint_en.pdf

Post-market Pricing /
Reimbursement

Labeling Expansion




Evidence required

Integrating RWE across the product lifecycle

Contributions of RWE

Development Growth phase Mature phase
k
I P . I I | I
; Post marketing | | i .
PROs EIJ':I'E"Et| commitments [ | [ I
impact I I Head to head I I
| (s?fet',r etc.) | | _ | Usage
- comparative . Effects of
Unmet need \ Adherenck I Ffecti | Differl ects o
/ disease I y I fe ectiveness ! ance switching on
burde : b : : i Diff.E rentiatiu"l Il : outcomes
Patient : Ut"'za!:“f'}\ : Effec'll:iuene#f n 5"":"' : | : Differentiate
recruitment /prescribing ' U’ pupulatmnsl I with or vs.
I patterns J ' / ! rotected
/ | \ | I'\ / Target | P sent
| | \ Iy/ populations | ! galenics
Understand I I \ | - |
standard of I ! \ ! |
care\and : : : : : Now
NHE I I | I I
) Trl‘al : \ : ,Ih : : KPESt
_— design | e il S A ——
Launch Conditional New New formulation/ Competitor

pricing review competition

indication

goes generic
Source: IMI GetReal

RAPS




Contributions of RWE

Integrating RWE across the product lifecycle

New Drug Approvals Label Expansions and Revisions Post Market Commitments/Requirements
" i
Dosin
Accelerated approval . i e \
New indication Administration Safety monitoring
First NME Approval | based on a surrogate | | | Confirmatory studies |
endpoint New population Safety revisions and survelllance J
Comparative efficacy
J | ] | .
Occasional use of RWD/RWE Umited use of RWD/RWE Routine use of

RWD sources

Source(s): Berger et al. 2017




Demonstration Projects Across RWE

NESTcc has identified and selected 11 key demonstration projects to provide proof of concept for scalable approaches to
evidence generation across device types and across the total product life cycle. These early NESTcc Demonstration Projects
are studies that contribute to the field of Real-World Evidence (RWE) within the medical device ecosystem.

Developing and Implementing
Sustainable Real-World Evidence (RWE)
Infrastructure for In Vitro Diagnostics
(IVDs) Through Systemic Harmonization
and Interoperability for Enhancement of

Laboratory Data (SHIELD)

Electrophysiology Predictable and
Sustainable Implementation of National
Registries (EP PASSION)

Feasibility Study to Evaluate the use of
mHealth as Data Source in Post-Market
Surveillance

Use of Linked Implantable
Device/Medicare Data to Assess
Association Between Device Diagnostics
and Patient Outcomes

Lung-RADS Assist: Artificial Intelligence
Model Verification, Reporting, and
Monitoring

Vascular Implant Surveillance and
Interventional Outcomes Network

(VISION)

ICD Registry DELTA Active Surveillance
Pilot Study

Post-Market Medical Device Surveillance
With a Novel mHealth Platform

SAFE STEMI for Seniors: An International
CRN-Based Prospective Randomized IDE
Study of Labelling for Diagnostic and

Use of EHR-Based Data Network to
Support Evidence Generation Across the
Therapeutic Devices Used in Seniors Total Product Life Cycle (TPLC)

Suffering Heart Attack ' National Evaluation System
for health Technology

Registry Assessment of Peripheral
Interventional Devices (RAPID) -
Superficial Fémoral'and'Popliteal
Evidence Development (SPEED) as First
Device Evaluation Project

Source(s): NEST Demonstration Projects. 2018
https://nestcc.org/demonstration-projects/



(IVDs) Through Systemic Harmonization
and Interoperability for Enhancement

of Laboratory Data (SHIELD)

Overview: A harmonization and mapping of in
vitro diagnostic (IVD) related codes to create
infrastructure to support IVDs for future pre-
and post-market needs, this project includes
pilots planned in antimicrobial
susceptibility/resistance, opioid screening and
confirmatory testing, testing for acute kidney
injury, and diagnosis of sepsis.

Impact for NESTcc: This project could assist in
the mapping of relevant codes to improve
interoperability of information related to IVDs.
Organization(s): The U.S. Food and Drug
Administration (FDA)

Collaborators Include: 5 government offices, 7
IVD manufacturers, 5 healthcare systems, and
10 professional organizations and standards
developers

Overview: Registry Assessment of
Peripheral Interventional Devices (RAPID) is
a program that developed a global case
report form that will allow for total product
life cycle (TPLC) regulatory decisions. Under
Overview: The project will test the feasibility of ~ the RAPID program we aim to run a series of

Surveillance With a Novel
mHealth Platform

using a mHealth app for post-market projects and studies (i.e. SPEED). The SPEED
surveillance in patients (1) after sleeve project is the first project under the RAPID
gastrectomy and (2) after catheter-based atrial ~ program and it was designed to develop
fibrillation ablation. Outcomes collected will objective performance criteria (OPC) for
include enrollment times, patient participation,  devices used for the treatment of peripheral
dropout, completion of patient-reported arterial disease (PAD) with the aim to
outcome measure queries, and user support and likely accelerate label
satisfaction and burden. expansions of Peripheral Vascular

Impact for NESTcc: The systematic process Intervention (PVI) devices.

used to test and validate the mHealth app and ~ Impact for NESTcc: Use of Real-World Data
assess its feasibility of use will provide insight (RWD) to develop Objective Performance
and produce a framework for future use of Criteria (OPCs) to ultimately accelerate
mHealth apps in the post-market setting. regulatory decisions for PVI Devices.
Learnings will be extendable to pre-market Organization(s): MDEpiNet Executive
evidence generation use-cases in the future. Operations Committee;

Organization(s): Johnson & Johnson, U.S. Food ~ Over 36 organizations including 3

and Drug Administration (FDA), Me2Health, registries/societies, 7 federal agencies, 12
Yale-Mayo Clinic Center for Excellence in device manufacturers, and 16 others

Regulatory Science and Innovation (CERSI)

Femoral and Popliteal Evidence
Development (SPEED) as First
Device Evaluation Project

4




What's ‘Big Data’ Got to Do With it?

MESSAGES

You @Y

USERS UPLOAD

NEW WEBSITES 48 HOURS

OF NEWV

About 3 quintillion bytes of data per day
About 1/3 of this data is medical data

Source(s): Khozan. FDA. 2018. https://www.hl7.org/documentcenter/public_temp_45359812-1C23-BA17-
0C78A074D09A2AB0/calendarofevents/other/Partnersinteroperability/Sean%20Khozin.pdf




What's ‘Big Data’ Got to Do With it?

O

EUROPEAN MEDICINES AGENCY

SEIENCIE MEDICINES

HMA

Heads of Medicines Agencies

EDA

HEALTH

LAB

“Analysis of data of medicines in the 'real world', i.e. in
normal conditions of use, has the potential to support
regulatory decision-making throughout the product life cycle.
In 2017, EMA and the NCAs established a new task force to
explore how big data can be used to support research,
innovation and robust medicines development for the benefit
of human and animal health.”

Source(s): EMA Annual Report 2017.

https://www.ema.europa.eu/documents/annual-report/2017-annual-report-european-medicines-agency_en.pdf
Information Exchange and Data Transformation (INFORMED)
is an initiative in big data that includes investigations into the
use of real world data for clinical evidence generation and
prospective pragmatic clinical trials, testing the utility of
biosensors and the internet of things to quantify intrinsic and
extrinsic (e.g., environmental) factors influencing the patient’s
experience, identifying opportunities for machine learning and
artificial intelligence to improve existing practices, and
exploring the utility of open-access platforms and emerging
technologies such as blockchain to enable secure exchange of
health data at scale.

https://www.fda.gov/aboutfda/centersoffices/officeofmedicalproductsandtobacco/oce/ucm543768.htm RA PS

Source(s): FDA. Information Exchange and Data Transformation (INFORMED). 2018.
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- 7 Global RWD Sources

Database

Patients (M)

Access

Japan MHLW
us CMS
France SNIIRAM
PMSI
UK CPRD
HES
Germany  AOK, WIdO
Barmer GEK
TK, Wineg
Denmark  sundhed.dk

Mational claims database

Medicaid/Medicare
claims databases

Mational claims database

National hospital

claims database
Electronic medical

record (EMR) data from
10% general practitioners
English hospital

EMR database

Regional public sickness
funds claims data

Mational cross-linked
healthcare databases

Source(s): Adapted from McKinsey data 2018
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Primarily academic,
significant data cleaning

Primarily academic,
has limitations

Limited to academics
and policy experts

Limited to academics,
future uncertain due
to privacy concerns

80% of drug companies
purchase access

MNone, data concerns

Primarily academic,
has limitations

Primarily academic,
has limitations




The Benefits of ‘Big Data’

A
™ / °
.‘(///,B..
BREADTH DEPTH DIVERSITY
large numbers of increasing amount of different types of data
individuals get us closer data on each offer the potential to
to the underlying individual increases “cross check” findings
source population — the chance that we for any particular data
potential reduction in will have measures of source — potential to
selection bias? likely confounders — enhance control for
potential reduction in residual bias and/or

information bias improve
generalizability?

Source(s): Martin, D. FDA. FDA Approaches to Analytical Challenges Posed by Big Data. 2018.

https://www.ema.europa.eu/documents/presentation/presentation-fda-approaches-analytical-challenges-posed-big-data- RAPS
david-martin_en.pdf




The Challenges of ‘Big Data’

P 25®
" 4 W

d

VOLUME VARIETY/VERACITY Velocity
Large volumes of data Heterogeneity, noise, Changes in data real-
can be difficult to dirty data, and time, accessibility

analyze due to non- uncertainty of data can issues, concept drift,
linearity, class complicate analysis and distribution of
imbalance, variance
and bias, and
modularity issues.

random variables can
pose issues.

Source(s): Martin, D. FDA. FDA Approaches to Analytical Challenges Posed by Big Data. 2018.

https://www.ema.europa.eu/documents/presentation/presentation-fda-approaches-analytical-challenges-posed-big-data- RAPS
david-martin_en.pdf




RWE, Analytics, and Big Data

Increasingly ‘big data’ requires thoughtful and intentional analytics. While often not
designed with RWE use in mind, new fields in data science are emerging that enable
better analytics and integration with systems like EHR to gain population insights.

While SAS is conventional in clinical trials settings, where data is controlled and
homogeneous, tools like Python and R are gaining popularity in RWE data science.

Python, R, Both, or Other platformsfor
Analytics, Data Science, Machine Learning

50%
40% — 1%
P Both

20% ER

10% 12% @ Other
85%

N | D

Share 2016 Sharein 2017 D.nuggets

Poll 2017




RWE, Analytics, and Big Data

Challenges of data analysis for RWE with R and Python include:

* Working differences between trial statisticians/data managers
and data scientists

* Scope creep and impact of exploratory reports

* |nteractions with agency when using non-SAS format for analysis

 Ability of regulatory professionals to bridge the communication
gap between programmers and others, and articulate need for
various analytical methods

* |nconsistent harmonization of data reporting standards for RWE




Learning Healthcare Systems

Big Data makes possible ‘Learning Healthcare Systems’

Past paradigm Modern paradigm
Hypothesis ~ o
Real world Clinical
outcomes trials
i . : o
Preclinical = Clinical Trial #» Real World
Dose, Delivery, PK/PD Patient data,
Manufacturing, Process Device Design Unstructured content
optimization Omics
Outcomes
Regulatory Regulatory
l action review
Predictive ~
Analytics
Source(s): Khozan. FDA. 2018. https://www.hl7.org/documentcenter/public_temp_45359812-1C23-BA17- .
0C78A074D09A2AB0/calendarofevents/other/Partnersinteroperability/Sean%20Khozin.pdf RAPS




RWE to Reduce Time-to-Market

Time-to-market can be reduced by integrating RWE
into multiple areas of the product lifecycle.

Premarket Postmarket

Review Surveillance

Postmarket
Surveillance

Premarket

Review

[

UGG, [Expedited Access| Postmarket
Review [ Risk-Benefit | Surveillance

I

Prema B Postmarket
Revie ' "*I%““ﬁ | Surveillance

IH

RAPS



RWE for Advanced Therapies

Outcomes-based contracting/reimbursement:
payment is linked via rebate levels or other
mechanism to demonstrated real-world outcomes of
patients, such as:

* Novartis agreement with CMS where CMS will
cover Kymriah® (CAR-T therapy) only if patients
respond within the first month after treatment

 Merck agreed to provide rebate payments to Cigna
and Prime Therapeutics for its MS drug Rebif if
hospital visits were required due to relapses
(QuintilesIMS, 2013).

Source(s): Khozan. FDA. 2018. https://www.hl7.org/documentcenter/public_temp_45359812-1C23-BA17- .
0C78A074D09A2AB0/calendarofevents/other/Partnersinteroperability/Sean%20Khozin.pdf RAPS



Key Pitfalls/
Challenges Observed

Opportunities to Address
Challenges using RWE

lllustrative Case Examples

* Defining who the target = Demonstrate regenerative medicine | Successes: Tisagenleucel (CAR-T therapy) in acute lymphoblastic
patient is and how they comparative efficacy with complete | leukemia (ALL) used RWE approaches to define natural history
get there, especially in characterization of pre-treated and | and BOI in target patients, keys to measuring value vs. alternative

: indications with “softer” S0C-treated patients options'
Building diagnostic criteria . . ) )
the * Generate natural history data to GSK2696273 in ADA-SCID started data collection early on in
Baseline | = Defining BOI, especially establish course of disease clinical development, with 7-year median follow-up demonstrating
in rarer indications and ) durable long-term therapeutic effect (92%) against established
those with uncertain » Demonstrate lack of effective baseling'"?
diagnostic criteria treatment options
Priming * [dentifying where to find = Retrospective data analysis to Challenges: lxmyelocel-T in critical limb ischemia faced
the sufficient target patients identify relevant subgroups difficulty defining target patients contributing to slow pivotal trial
Pump to reach trial recruitment recruitment, insufficient powering to meet primary endpoint, and
goals and adequate only met secondary/surrogate endpoints'®
powering

* Avoiding evidentiary * Characterize implications of Successes: Tisagenleucel (CAR-T therapy) single-arm pivotal
uncertainty in surrogate endpoints fo help study in ALL leveraged RWE approaches to demonstrate
demonstrating establish S0C baseline transformative benefit vs. most-relevant comparator
“fransformative” product o ) ] , ]
value * Run indirect treatment comparisons | Challenges: Talimogene laherparevec in unresectable metastatic

alongside pivotal studies melanoma did not include sufficient direct or indirect comparisons

* Adequately capturing o ) to the most-relevant comparators and patients with differing BRAF
critical measures of value | * Anticipate need for retrospective status to demonstrate added benefit in Germany, which may have

Pulling to align with anticipated analyses of frial data to identify been addressed alongside the pivotal study®
Through product pricing patient subpopulations
the Alipogene tiparvovec in lipoprotein lipase deficiency (LPLD),
Value * Real-world, post-market, follow-up | moderate efficacy based on surrogate endpoints (blood
Story plan for safety and effectiveness triglycerides/chylomicron levels), unclear value relative to price
coupled with a risk sharing strategy | given variable patient response, and non-sustained effect beyond
to help enable uptake 6-12 months!
* Natural history dafa to establish Sipuleucel-T in metastatic, hormone-refractory prostate cancer
course of disease showed 4 months improvement in 0S but not PFS, confounding
true benefit in relation to commercial strategy; early retrospective
subpopulation analysis may have uncovered greater benefit in
certain patient types to hone value story at launch®*

Source(s): Mihos et al. 2018. Leveraging Real-World Evidence for Regenerative Medicine and Advanced Therapy Success

Bevond the Regulator




8 Build patient follow-up plan
* Think outcomes-focused

» [Inderpins longer duration
of effect story vs. pivotal
only and supports pricing

-3 Build pricing concept and
forecast

Understand alignment
of plan w/evalving
regenerative medicine
pricing models

Burden of illness/patient journey study

* lnderstand patient population

* lInderstand clinical and economic benefits
# Characterize bhest positioning

Source(s): Adapted from Mihos et al. 2018. Leveraging Real-World Evidence for Regenerative Medicine and Advanced

Evidence optimization plan
* |nfiorm pivota

» |dentify “wrap around” evidence
for success

+ Sireamline spend to things
maost impt

Define value story

Market access landscape analysis
* Treatment landscape

* Market reimbursement regs
Stakeholder requirements

« Competitor landscape/pipeling

» Standard of care/guidelines fit

* Reimbursement precedents

+ Payment policies

Early payer/provider research

» Begin fo shape value story/Target
Product Profile (TPF)

* |dentify key stakeholder decision
drivers

* Diligence supports value
communication/investor story

Implement “wrap around” studies:

« Literature search to fill in dossier/
reimbursement submissions

« Database studies to define SOC

¢ Patient-centric endpoints
(e.q., PROs)

+ Early health economic model build

Pivotal/Phase i

Full market access and
pricing strategy/tactical plan;
commercial plan
Stakeholder ad boards

* Covering key markets

Implement market building
and policy strategy

Build stakeholder awareness to
support launch

« KOL, payer, policy maker
engagement

* Publication strateqy
(a flow not a destination)

« Commercial mapping/action plan

Registry or long-term
follow-up study

# (G0 beyond safety ...
think outcomes

» Longer the “squeeze”. ..
better the “juice

Therapy Success Beyond the Regulator

. = where regenerative
medicine companies
have historically had
misses

* = improves efficiency
of spend

= improves access/

uptake potential

= improves pricing
potential




Innovative Use of RWE

iIn Medical Devices & Advanced Therapies

Rare diseases, either to identify endpoints for
pivotal trials OR as inclusive natural history studies
Diagnostic and preventive indications, where RWE
enables assessment of slowly progressive disease
and confirmation of surrogate outcomes

Simple registry-based trials for large populations,
increasing patient population diversity

RAPS



Thank you

Angela N. Johnson, MSE, PMP, RAC

Angela@AngelaNJohnson.com

of medical devices, there's also more opportunities to use this data to
generate evidence to support the more efficient development of new
innovations and inform the safe and effective use of existing products in
real-world settings”

k - Scott Gottlieb, M.D., Commissioner of the Food and Drug Administration

/ "As more opportunities arise to gather reliable data from the real-world use \

/




