DEVELOPING A NEW DRUG

DEVELOPMENT PARADIGM
RESPONDING TO THE CHALLENGE OF CER AND RE IN THE US
AND EUROPE

Office of [~~~

Health CMTP

L
Economics L ]
Research




OVERALL PROCESS OF THE CMTP / OHE STUDY

Defining Future CER
Environment in US
000000 O6OGOGO

Current Drug

Development Payer:
. Perspectives
Paradigm
In US and In US and
Europe

Europe

0000000000
Defining Future RE
Environment in Europe

: Office of

[~~~ Health
CMTP Economics
hy /

Research



« The future environment for relative
effectiveness evidence in Europe

« A comparison of the European and US
environments

 Implications for drug development and
evidence generation
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ELEMENTS AFFECTING THE FUTURE OF RE IN EUROPE?

Baseline factors Key Factors Assessed (continued)
« Payers continue to face « Demand for post-launch RE
“austerity” pressures studies by HTA bodies/payers
« Decision making by Payer / HTA « Coordination between
bodies remains at national / sub- regulatory and HTA bodies
national level  Infrastructures to conduct RE
« Patient expectations continue to research
rse « Methodologies to analyse RE
Key Factors Assessed evidence
 New pharmaco-vigilance « Use of Patient Reported
regulation (PAES and PASS) Outcomes (PROSs)
« Adaptive Licensing (AL) * Relationship between FDA and
« Assessment of clinical EMA
evidence by HTA « Personalised medicine
bodies/payers at launch « Commissioning and funding RE
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EUROPE CRITICAL KEY FACTORS IDENTIFIED --

DEFINITIONS

TOP TWO CRITICAL KEY FACTORS SECOND TWO CRITICAL KEY FACTORS

Regulatory change: Coordination between regulatory and HTA bodies:
New pharmaco-vigilance regulation enables the Interaction between regulatory and HTA bodies can
EMA to seek “efficacy” data in addition to “safety” in principle cover one or more of:

(at first authorisation or post-authorisation) in * the offering of scientific advice both pre- and
order to inform a benefit-risk assessment of a post-launch leading to

medicine. » the possible coordination and/ or agreement on
Adaptive Licensing: prospectively planned, flexible evidence requirements (e.g. type of study design
approach to regulation with iterative phases of and type of end points to be included)

evidence gathering to reduce uncertainties followed
by regulatory evaluation and license adaptation

HTA change: Infrastructure and methods:

Assessment of clinical evidence by bodies/payers at  The extent to which:

launch identifying incremental effectiveness of a * improvements in research infrastructures and in
new medicine (compared to current practice) based the availability of data are made

on clinical trial data and modelling techniques * robust methodologies to analyse evidence
Demand for post-launch RE studies by HTA produced by RE studies will be developed and
bodies/payers Studies requested by HTA agreed by key stakeholders

bodies/payers to demonstrate benefits in real world
setting




THREE RESULTING SCENARIOS

Three scenarios, operating fundamentally on a logic of increasing
European co-ordination.....

Scenario 1: Status quo Little regulatory change. No HTA agreement on
methods for clinical assessment, and post-launch studies requested in
some countries. Limited regulatory and HTA coordination either pre or
post launch.

Scenario 2 — Some changes Post-authorisation efficacy studies (PAES)
implemented. Convergence of HTA methods for clinical assessment but
HTA ability to request post-launch studies constrained by role of
regulatory. Some regulatory and HTA coordination pre-launch

Scenario 3 — Major changes; high-trust environment Integrated regulatory
system, including AL, applied to a variety of drugs. Convergence of HTA
methods for clinical assessment and coordination for demand of post-
launch studies (often linked to conditional reimbursement schemes). Joint

regulatory and HTA thinking for pre-and post- launch. Office of
CMTP Eggnkomi@a
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SOME CHANGE SCENARIO “MOST LIKELY”

Regulatory:

Post-authorisation efficacy studies (PAES) implemented
CMA used as now in limited cases
HTA bodies/payers:

Convergence of methods for clinical assessment

Ability to request post-launch studies constrained by regulatory PAES role
Regulatory and HTA bodies/payers dialogue:

Some coordination pre-launch but not post-launch
Infrastructures and methods:

Increased use of disease registries in some countries
Progress in EHRs
Limited methods development

Industry is responsible for financing and conducting studies

CNH|aited opportunity to identify subgroups/biomarkers pre-launch Oice of
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MOVEMENT TOWARD HARMONIZATION IN EUROPE

AL applied to a variety of drugs
Most Likely I Joint HTA and EMA coordination for
Scenario | pre-and post- launch

Coordination across HTA bodies in den1and for .
P-L studies, often linked to CED, P4P sc|1emes ‘
Greater HTA and EMA ‘
coordination pre-launch | Collaborations across large registries
Full use of EHRs

Disease rqgistries in some .
. 1 . Good progress in methods
countries’, and progress in

EHRs [ Publlc-prl\/'ate partnerships
I have a major role

Post-authorisation efficacy studies |PAES) implemented
| Most Conducive

To RE Scenario
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COMPARING THE CER/RE
EVIDENCE ENVIRONMENTS IN
THE US AND EUROPE
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US CRITICAL KEY FACTORS IDENTIFIED --

DEFINITIONS

TOP TWO CRITICAL KEY FACTORS SECOND TWO CRITICAL KEY FACTORS

Integration of Health Systems: Extent to Big Data: Advancements in technology
which hospitals, multispecialty care and techniques to facilitate analysis and
delivery and other services, and coverage utilization of rapidly growing, large
become integrated into a comprehensive  repositories of unstructured or semi-
system for delivering care to members structured health information (incl. lab
data, information on biospecimens,
genomic or biomarker data, etc.)

EHR: Degree to which electronic health Role of patients: The degree to which the
records are standardized, in terms of both activities of organized patient groups will
nomenclature and interoperability, impact drug development and

allowing accessibility for research expectations for CER

purposes
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THREE RESULTING SCENARIOS

Three scenarios, operating fundamentally on a logic of increasing
health care integration...

in a fully integrated system, the provider bears financial risk for
most health care services of a patient

Higher integration scenario — high level of integration; prevalence of
risk-based payment models moving towards capitated

Moderate integration scenario — moderate level of integration;
many patients in integrated systems but many still not

Status quo scenario -- low integration. Fragmentation of payment
methods; traditional fee-for-service model widespread. ACOs with
incentive bonuses for quality metrics

CMTP




MODERATE INTEGRATION SCENARIO “MOST LIKELY?”

Integration: Pop in integrated systems doubled (others in fragmented sys)

Within integrated systems, risk for care shifted to HC system away from
traditional payers

More incentive to look at the long-term outcomes and costs for drugs;
but ability to use their own data is partial

Contracting with ACOs largely on quality metrics; includes measures of
cost

EMR: Some interoperability in large systems or states; more
standardization, but records of a many patients still not captured

Big Data: Many data sources still poor quality, but increased opportunities
Patient role: Organized patient groups build networks (PCORI PPRN)
work with investigators, statisticians to mitigate bias;

collect relevant clinical and patient-reported outcomes from a high
proportion of their memberships;

embed clinical trials within registries (especially in the rare disease
space)
CMTP




MOVEMENT TOWARD INTEGRATION OF HEALTH

SYSTEM IN THE US

Changing locus of
decision-making
providing opportunities
for new partnerships

Risk-based payments move
towards capitation ‘

ncreasing willingness and
ability to invest in EHRs and
desire to reduce system

Increasing data systems ability to ‘

A\ A
: 4
produce quality measures = deral investments to costs /z
improve research /’
infrastructure/methods/processes ,,’
/,,
o P
ACA and private payers driving investment in ACOs ,¢/ Transition from most likely
-
-7 scenario to most

conducive scenario

-
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-
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SIMILARITIES BETWEEN US AND EU MOST LIKELY SCENARIOS
FOR COMPARATIVE EFFECTIVENESS RESEARCH (CER) AND

RELATIVE EFFECTIVENESS (RE) EVIDENCE

« Cost pressures require increasing focus on efficiency and on value.

« Payers/Health Technology Assessment (HTA) bodies will impose greater
demands for CER/RE evidence for access, preferential tier
placement/favorable pricing; how does this:

« work in my population?
« compare with existing alternatives?
 affect resource use/ cost?

« Payers/HTA bodies will still require Randomized Controlled Trial (RCT) or
Pragmatic Controlled Trial (PCT) -based evidence for initial market access.

* Progress on the development of Electronic Health Records (EHRS),
patient/disease registries and on creating a more data rich environment.

* Food and Drug Administration (FDA) and European Medicines Agency (EMA)
both seeking to achieve earlier licensing of products.

» Policies and incentives to achieve better vertical integration within health
systems, together with greater data and evidence sharing between systems.
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DIFFERENCES BETWEEN US AND EU MOST LIKELY SCENARIOS

FOR COMPARATIVE EFFECTIVENESS RESEARCH (CER) AND
RELATIVE EFFECTIVENESS (RE) EVIDENCE

 The US makes greater progress than the EU in creating a data rich
environment and exploring the potential of Big Data: conducive for conduct of
RCTs in only select systems; largely for higher quality observational research

« Greater US policy focus on and investment in increased capacity to conduct
CER. In the US payers/providers conduct Real World Evidence (RWE)
research. In the EU, industry is expected to fund/collect RWE.

« EU reduces differences across (national) payer and HTA bodies evidence
requirements.

 FDA has no interest in adaptive licensing while the EMA is seeking to
implement this.

« EMA and HTA bodies demand active comparators. FDA does not demand
active comparators

» Structured scientific interaction between EMA and HTA bodies. No formal
process to account for payer evidence needs in early FDA advice.

« US focus on patient-centered research prominent. In EU patient influence is a
less important driver.
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Perspective

For raprint orders, please contect:

The future of comparative effectiveness
and relative efficacy of drugs:
an international perspective

Drug development takes place In a global marketplacs, albeit with the US& and EU
markets currently dominating. In the Usa, demands for comparative effectiveness
research have gained traction against a backdrop of health delivery reform, while
European stakeholders dellberate the role of relatve effectivensss In health
technology assessment, trying to reducs the duplicztion of effort by regulstars and
health technology assessment bodies. In both arenas, drug-makers are facad with
mounting drug development costs, and uncertainty over the types of evidence
acceptable for a growing lst of stakeholders. This artide reports and compares
future scenarlos for evidence expectations for drugs for the USA and EU In 2020.
The similarities, differences, and joint Implications of the scenarlos are considered ta
create an view of future evidence generation for drugs developed for these markets

Keywords: adaptve |cznsing « comparatve efiectveness ressarch « drug development
» effeciiveness » efflcacy » EMA » FDA = HTA » PCORI » postauiharization efficacy studes
« relative effectiveness o relatne effica

In both the USA and the ELL there has been
increasing swamnem of a gap between the
cvidence regulaton required for lizensing

in the EU, and as berween individual payer
arganizations in the USA.
Thus, drug devebopens boping = gain
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patient centered outcomes rewarch (PCOR)
have specific origins and connotations, while
in the EU wlative effectiveness (RE) has s
‘owm historical contest and meaning. Within
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make clinical development design decisions
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tations for CER and RE evidence will new
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Futurescapes: expectations in Europe for
relative effectiveness evidence for drugs
in 2020

fac pectations for the produc
of relative effectiveness (RE) for drugs in Europe in 2020; construct three plausible
future scenarios for RE evidence generation. Materials & methods: Semi-structured
key informant interviews and three rounds of modified Delphi to gather expert
perspectives and develop future scenarios. Results & condusion: lost influential
factors were degree of regulator use of launch
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efficacy studies and adaptive licensing; degree of pan-European health tachnology
assessment body coordination in reviewing prelaunch evidenca and demanding
postiaunch studies; the nature of regulator — health technology assessment body
interaction. The most entailed regulatory
Sudis driving the likely nature of RE evidonce generated.
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Payer interest in relative effectivenes
evidence
Patients and those paying for healtheare in
the EU (termed Earope for the remainder
of the paper) are incrsssingly interssted in
addiional beneli ot reduced side
effects, ane aeaement offers us comgared
with another in routine clinical use. Two
demeis are of impoctances
3 rive’ benefir. It is not

is “when does it add benchit a1 campared with
xisting treatmenti?”

Effecdvensss’ rher than ‘eficacy. What
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cal use of the product as well as in controlled
xperimental conditions.
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funded by the EC and led by the Earopean
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patient access o effective drugs. These HTA
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payers in Burape ta assess the value of drugs.

Regulator interest in RE evidence
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keting authorizacions for drugs in Burope.
Tt takes o life eyele approach to beneli ridk
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aurherizacion (posdaunch) safety asessment
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ment of the data infrastructure in Europe to
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Futurescapes: evidence expectations in
the USA for comparative effectiveness
research for drugs in 2020
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evid
from comparative effectiveness research for drugs in the USA in 2020 and construct
three plausible future scenarios. Materials & Methods: Semistructured key informant
interviews and three rounds of modified Delphi with systematic scenario-building
methads. Results & Condlusion: Most influsrtial key factors were: health delivery
system integration; electronic health record development; exploitation of very large
databases and mixed data sources; and proactive patient engagement in research
The scenario deemed most likely entailed uneven development of large integrated
health systems with pockets of increasad provider risk for patient care, enhanced data
collection systems, changing incentives to do comparative effectiveness research and
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new opportunities for evidence generation partnerships.

Keywords: comparative effectiveness research = data mining = database networks + drug
development » electronic hesith records « future scenarics « healthcare costs + heatthcare

integration » healthcare reform
= research parmerships » risk-sharing

The Institute of Medicine’s (IOM) Roundes-
ble on Value & Science Driven. Health Care
has sce a goal: “by 2020, 90 percent of clini-
cal decione il e and b uppucted by
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effectiveness research (CER). In addition,
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Futurescapes: expectations in Europe for relative effectiveness evidence for drugs in 2020:
http://www.futuremedicine.com/doi/pdf/10.2217/cer.15.7

Futurescapes: evidence expectations in the USA for comparative effectiveness research for drugs in 2020:
http://www.futuremedicine.com/doi/pdf/10.2217/cer.15.6

The future of comparative effectiveness and relative efficacy of drugs: an international perspective:
http://www.futuremedicine.com/doi/pdf/10.2217/cer.15.8
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"Real-Life Data in
Drug Development

GEO Real

Before phase3 After Launch

During phase3

Potential Value Predict Value of new Medicine Confirm Value

Background Comparative Trials. Pragmatic Trials, giving Post Launch

RWE on information on effectiveness

disease,
treatments,
care pathways,
unmet need

More Focussed Context for current care and
outcomes to inform initial assessments

RWE on: use of
new medicine,
relative
effectiveness,
longer term

Evidence Synthesis to combine all sources of

— information: RCT + PCT + OBS outcomes

How much can be done pre-launch?

Or should we get to Post-Launch sooner?

* The research leading to these results has received support from the Innovative Medicines Initiative Joint Undertaking under grant
ef a { agreement no [115303], resources of which are composed of financial contribution from the European Union’s Seventh Framework
pl 'm’ Programme (FP7/2007-2013) and EFPIA companies’ in kind contribution.

www.imi.europa.eu




SOME RECENT CALLS FOR CHANGE




PROPOSALS FOR REFORM

Barker urges industry to move to a “learn and confirm” model

Orloff et al. argued for a radical redesign to reduce development
costs with (i) more use of biological, pharmacological, and
statistical modelling and simulation to fine tune study
requirements, and (ii) adaptive trial design

The President’s Council of Advisors on Science and Technology

(PCAST) Report recommended reengineering the clinical trials
system

Califf et al. also focused on the need for clinical trials to be
integrated into the health care delivery system rather than research
and delivery being regarded as separate enterprises.

EHRs provide a means for both identifying patients for recruitment
into clinical trials and for following patients in clinical trials reducing
the costs of implementing trial protocols.
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PROBLEMS WITH THE CURRENT DRUG DEVELOPMENT

PARADIGM

2030 The future of Medicine - Avoiding a Medical Meltdown
Dr. Richard Barker, MA, FRSM

A

8 - 10 years

Patient Access

@ o O @ OF

Regulatory

Firstin Man Proof of Concept .
Submission

Approval Pricing Launch

Key Characteristics of current model <> Key Milestones
Inflexible processes and methods
Expensive, increasing data demands
Lack of early alignment between key parties
Segmented input & decision making
Access needs not designed in
Patient perspective not fully addressed

f
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A FLEXIBLE BLUEPRINT FOR MEDICINES DEVELOPMENT

Early access on
Review & condition of

Exploratory R & D . Confirmatory trials )
design data collection

Patient Access

Key Characteristics of changed model Studies to establish relative value

Flexibility to design the process around the medicine

Reduced bureaucracy

Alignment on approach between regulators and innovators
Single flow of learning, not fragmented
Patients perspective and access needs designed in

, Office of
= Source: Barker, R. 2030 The Future of Medicine: Avoiding a Medical Meltdown. 2010 Health
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A NOVEL MODEL FOR CLINICAL DEVELOPMENT

Tarlget PoC Approval

Target discovery PoC Clinical

Exploratory Phase

* Apply biomarkers,
modeling and simulation
and advanced statistical
methodology

 Demonstrate PoC and
establish dose selection

and clinical trial designs

such as adaptive or
seamless studies

e Identify target patient
populations and confirm
optimal dose; establish
the benefit/risk ratio

P Orloff et al. Nature Reviews Drug Discovery 2009
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A STRATEGY FOR CER AND MARKET ACCESS

Phase I/II Phase llla Phase lllb Phase IVa Phase IVb

Feedback Loop
Physiology RCTs

CER Trials/PCTs

Registries

Modeling/indirect comparisons

Nal. CPT 2011

Adapted from Schneeweiss e
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OVERALL PROCESS
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WHAT IS NEW ABOUT THE ENVIRONMENT WE

DESCRIBE?

Greater acceptability of enrichment designs and surrogate endpoints for
regulatory approval

* Patient-powered research networks and country-sponsored registries

* Selected pockets of healthcare systems and some countries with reliable
mechanisms to track patients healthcare use across settings of care and
longitudinally through clinically-rich electronic health records

* Greater harmonization between regulatory agencies and HTA bodies in Europe

Office of
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DEFINITIONS

Definition

A design that allows the modification of the trial and/or statistical procedures during the conduct of a trial, based on the review of interim
data. The purpose of an adaptive design is to increase the probability of success without undermining the validity and integrity of the trial.
(Chow et al. al. 2008)

Confirmatory Trials As compared to the traditional approach to drug development that separates clinical development into sequential phases, an integrated

model aims at improving the effectiveness of clinical development process by increasing flexibility and maximizing the use of accumulated

Adaptive Design

knowledge. In this model, broader, more flexible phases

leading to submission for approval are designated ‘exploratory’ and ‘confirmatory’

In the confirmatory phase, modern designs, tools and knowledge are applied to larger-scale studies with the goal of identifying the target
patient population in which the drug is efficacious, establishing the benefit/risk ratio and confirming the optimal dose and dosing regimen.
During this phase, innovative clinical trial designs such as adaptive or seamless studies compress timelines, improve dose and regimen
selection, and reduce the number of patients assigned to non-viable dosing regimens.(Orloff et al. 2009)

Exploratory Research See “Confirmatory Trials” for explanation of the model.

During the exploratory phase of development, this model uses all available knowledge and tools, including biomarkers, modelling and
simulation, as well as advanced statistical methodology. Trials are designed to determine proof-of-concept (Poc)

and to establish dose selection to a level of rigour that will enhance the likelihood of success in the confirmatory phase.(Orloff et al. 2009)

Large Simple Trials A prospective, randomized controlled trial that uses large numbers of patients, broad inclusion criteria, multiple study sites, minimal data
requirements, and electronic registries. Its purpose is to detect small treatment effects, gain effectiveness data, improve external validity.
(Peto et al. 1993)

Pragmatic Clinical Trial | PCTs are randomized controlled trials that can rigorously evaluate the risks, benefits, and costs of treatment interventions as they occur in

“real-world” settings and for heterogeneous, “real-world” patients. Results can be very relevant to healthcare decision makers. (Chalkidou,

et al. 2012).
Proof of Concept See “Confirmatory Trials” for explanation of the model.
Studies During the exploratory phase of this model, trials are designed to determine proof of concept (PoC) and to establish dose selection to a

level of rigour that enhances the likelihood of success in the confirmatory phase. (Orloff et al. 2009)

Registry An organized system that uses non-experimental study methods to collect uniform data (clinical or other) to evaluate specified outcomes
for a population defined by a particular disease, condition, or exposure, and that serves one or more predetermined scientific, clinical, or
policy purposes.

Sequential Cohort Sequential cohort design begins tracking utilization and resource use through administrative and electronic health record data as soon as a
Studies drug gains market access. (Schneeweiss et al. 2011). Sequential cohorts are defined for calendar intervals, such as quarters, in order to
balance temporal selection bias that may occur with new use of a drug (e.g., it may be used only in most difficult to treat population at the
outset).
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PRODUCT ARCHETYPE # 1:

BREAKTHROUGH DRUG

A new breakthrough drug of relatively high cost that is effective in a small population
of patients who suffer from a common disease but have a specific biomarker identified

by a companion diagnostic test

“Supportive data in broader population may be observational (if rigorous)
with a strong, plausible biologic case for a broader population.”

“If diseases are common, we expect more rigor.”
(Demand for RCTs in broader population may depend on therapeutic area
& available treatments)

HTA bodies — would expect ‘prospective’ observational study
Payers — would likely restrict coverage to population with predictive
marker. May use own data to evaluate “indication creep.”
ACO — would consider partnership to study in broader population. Office of
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PRODUCT ARCHETYPE # 1

BREAKTHROUGH DRUG

A new drug that is a breakthrough for treating patients who
suffer from a common disease, but has been studied only in a

small population that has a specific predictive biomarker
identified by a companion diagnostic test.

Example:

Lipid-lowering drug studied in patients with familial
hyperlipidemia
Ultimate potential use would be statin users in the

general population
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NEW DRUG DEVELOPMENT PARADIGM FOR 2020:

MOST LIKELY SCENARIO FOR CER/RE

Archetype 1: Breakthrough drug studied only in small population with biomarker

New Seamiess rramewor

< Patient/Payer Engagement —>
RCT . Open 5 LST
Biomarker+ Label Population 2

Modeling, Enrichment, Approval

simulation, Adaptive Designs

Proof of

concept Reimbursement <>

trials

Key Features .

. Patient/payer engagement early to ensure outcomes reflect those of importance to them
. Smaller targeted trial brings drug to market earlier Sponsor Activities

. Bayesian/adaptive designs to improve efficiency of trial development throughout the life
cycle with clear decision points after each round of evidence development

. Second trial in broader population is large simple trial with focused question _
*  EMA requirements for post-authorization efficacy studies can be built into the second trial - Parta?rﬁhlps
[ . Sequential cohort studies initially used to track off-label use; data used to design second trial Hea(I:FhOf
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DRUG DEVELOPMENT PROGRAM FOR BREAKTHROUGH DRUG
STUDIED ONLY IN A SMALL POPULATION WITH BIOMARKER:
MOST LIKELY SCENARIO

Study Design

Modeling
studies/Enrichment,
Adaptive Design Trials

Observational
Studies/Registry

RCT

Observational Studies

LST

Sequential Cohort Studies

Phase of Drug
Development

Exploratory
Research/Confirmatory Trials

Exploratory Research

First pivotal trial in biomarker
positive population

Post-regulatory for narrow
population

Second pivotal trial

Post-regulatory for broader
population

Define the populations in which impact on outcomes
is greatest;

Understand patterns of use in broader population,
begin to understand subgroups for additional
indications; Patient registry opportunity to explore
associations of biomarker with outcomes identify
population for enrollment

Early market access with small targeted trial
measuring surrogate outcome

Partner with payers/patient advocacy groups to help
them ensure use is consistent with label; better
design second trial

Streamlined data collection to enable access to
broader population, safety, hard outcomes

Continue partnerships to better define
resource/outcome impact for pricing differential



PRODUCT ARCHETYPE # 2: “ME-TOO” NEW

DRUG IN CROWDED, COMPETITIVE MARKET

A new drug in a crowded, competitive market for a common chronic disease with a
demonstrated effectiveness similar to its competitors. The manufacturer has identified
several potential subgroups where the drug may be more effective; however, those
subgroup analyses were underpowered and not planned a priori. Of the subgroups
examined post hoc, one group was patients who did not improve on their initial
therapies

US payers: new drugs with similar effectiveness as competitors would be tiered at the same level

Prefer RCT data with prospectively identified subgroups sufficiently powered to be considered for
premium pricing: “Won’t accept underpowered subgroup analysis from pharmaceutical industry
other than hypothesis generating for more pharma studies.”

Peer-reviewed, prospective observational cohort studies may be acceptable, with these caveats:
oObservational study should follow individuals from original drug trial, compare patients on competitor drugs
oSubgroup findings should be consistent with the existing biological argument and supportive of existing

knowledge

Those not accepting observational studies concerned about manufacturers providing the

evidence, publication bias and underpowered subgroup analysis _
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PRODUCT ARCHETYPE #2: NEW DRUG IN

A CROWDED, COMPETITIVE MARKET

A new drug in a crowded, competitive market (including generic alternatives)
for a common chronic disease with a demonstrated efficacy similar to its
competitors. The manufacturer has identified several potential subgroups
where the drug may be more effective; however, those subgroup analyses
were underpowered and not planned a priori. Of the subgroups examined
post hoc, one group was patients who did not improve on their initial
therapies.

Example:
Rheumatoid Arthritis drug that has the potential to
demonstrate superior efficacy in patients who have
failed treatment with market leader
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NEW DRUG DEVELOPMENT PARADIGM FOR 2020:

MOST LIKELY SCENARIO FOR CER/RE

Archetype 2: Crowded competitive market, studied in large population, with potential superiority in

subgroup

New Seamiess rramewor

< Patient/Payer Engagement
Pivotal Indirect
RCT comparisons

|

‘>

T 1‘ Sequential Cohort

Modeling, Adaptive
simulation, designs

Proof of [ : { :
concept <>
trials
Approval  Reimbursement Ppreferred Pricing

Key Features
. Patient/payer engagement early to ensure outcomes reflect those of importance to them
. Adaptive designs not just for dosing, but for subgroups with clear decision points after
each round of evidence development

. Use of observational data helpful to identify subgroups
. Some potential to partner with payers/health systems for adaptive access in collecting

Yo observational data demonstrating improved use of health care outcomes/resources/cost

CMTP- EMA requirements for some post-authorization efficacy studies met through
N/ observational data

Sponsor Activities

Partnerships

Office of
Health
Economics

Research



DRUG DEVELOPMENT PROGRAM FOR A DRUG IN A CROWDED
COMPETITIVE MARKET, STUDIED IN LARGE POPULATION, WITH

POTENTIAL SUPERIORITY IN SUBGROUP: MOST LIKELY SCENARIO

Study Design Phase of Drug
Development

Modeling/simulation indirect Exploratory Research Identify appropriate comparators; target effect
comparisons sizes;
Adaptive designs, RCTs Confirmatory trials Begin to understand subgroups with potential

for larger effect sizes

RCT (LST?) Pivotal trial Come to market with the broadest potential
target group
Open label follow up Post-regulatory Follow patients originally randomized and

compare with observational cohorts to populate
indirect comparison models

Indirect comparisons Post-regulatory Meet diverse payer needs for different
comparators
Sequential Cohort Studies Post-regulatory Adaptive access partnerships to identify

subgroups for improved tier placement,
premium pricing; meet EMA PAES
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WHAT TYPE OF CER/RE SHOULD DRUG COMPANIES INVEST IN

BY 2020, AT WHAT STAGE OF DRUG DEVELOPMENT?

Payers will still demand randomized studies

-Patient registries will enable better design of trials, faster enrollment,
drug companies can help facilitate their development

-Adaptive designs will be more acceptable and will improve efficiency of
early phase drug development

-Indirect comparisons will be acceptable when there is biologically
plausibility in a crowded market

-A complementary mix of observational studies/modeling to inform trial
design and RCT/LSTs should be planned throughout the drug
development cycle
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WHAT TYPE OF CER/RE WILL EXTERNAL ENTITIES (E.G., FEDERAL, HTA

BODIES, HEALTH PLANS) BE INVESTING IN OR EXPECTING BY 2020 THAT
WILL IMPACT THE BUSINESS MODEL FOR DRUG DEVELOPMENT?

Federal bodies will invest in methods standards that will help improve quality of
observational research;

Health plans/HTA bodies will want pragmatic trials that include: 1) active
comparators compared to relevant treatment options; 2) in populations of end
users; 3) with clinically meaningful endpoints that answers the question, “How
does this new drug impact our bottom line?”

Health plans and some countries in Europe will be collecting more post-market
observational data to better understand this.

Drug companies will need to be proactively partnering with
health systems, patient and clinician organizations that maintain
registries, and state-run registries to enable more efficient,
randomized real world trials. -
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IN MOVING TO THE NDDP, WHAT ARE THE

CHALLENGES FOR INDUSTRY?

Learn to do large, cheap simple trials

Participate in the development of data policies and architecture to
support more efficient large simple trials

Understand when payers are aligned about a gap in evidence that needs
filling
Determine the product archetype in advance; does it target “too broad”

a market (archetype 2) or “too narrow” (archetype 1) based on the
developmental decisions/compromises that need to be made

Define the questions that need to be answered at each phase of
development — the archetype will help drive an evidentiary strategy

Conduct more exploratory modeling Have more discipline about killing
projects and more realism about the target population
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