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Context

AFDA qualitative structured-R frameworlg primarily discussed in context
of premarket assessment

APDUFA V(FDARA 202 2nhancing benefitisk assessment in regulatory
decisionrmaking
AFDAWIlfWK SNJ 0 KS | 3Sy 0é Qa A YLX S Yishdsessmerd,y 2
AYyOf dzRAY 3 (KS AYO2NLRNYI GA2Yy 2F (GKS- LI
making in the human drug review program

AFY 2019-FDA wilconvene a meetingconducted through a qualified third party, to
gather industry, patient, researcher, and other stakeholder inpuk®ntopics.
A IncJudiqg applying the begefrtsAk fram,ework Ehroughout the rluma}n drug lifecygciacluding i
6Sal I LIWINRIOKSE (2 O2rskisdegsmét GAy3I C5! Qa oSy,
AFY 2020, FDA williblish a draft guidancen benefitrisk assessments for new drugs
and biologics



Benefitriskguidancetopics

AFrom PDUFA VI:
Al NI A Odzt I (i S -m@kiny coatextrRusd@anewokyor benefisk
assessmenthroughout the human drug lifecycle

ADiscuss appropriateteractions between sponsors and Fiuring drug
development to understand the therapeutic context for regulatory decisions

ADiscuss appropriate approaches@? Y Y dzy A OF S 02 0KS LI
2y | LINE R digk as€sssmeng gushfad through using thie B
framework at AC meetings

AFrom 21 CC: discuss howatient experience datacan be used to
Inform benefitrisk assessment



21st Century Cures Act

A21st Century Cures A(2016) Title Il Section 3002 requires FDA to
ISsue new guidance regarding methods and approaches to be used in
OF LIWGdzNA Y3 YR YSIFadz2NAy3I LI GASY O
Including guidance on:

AGK28 00KS {SONBUOUFNEZ AT | LIWINPBLNAFGSZ
experience data and related information, including with respect to the
structured riskbenefit assessment framework described in section 505(d) of

the Federal Food, Drug, and Cosmetic Act (21 U.S.C. 355(d)), to inform
NBEIdzZ | 0 2 NBE R&dAsdoAcgsy YI 1Ay 33E



The role ofpatient input

APatients are experts on living with their disease

C51 Q3 -Fotuded Brygibevelopment ATheir input can inform throughout lifecycle,
e.g.,:
A The therapeutic context
A The potential benefits that are most meaningful
A The acceptability of risk and uncertainty
A The value and burden of risk minimization efforts
Al 24 | LINR grofiE®©dhadges in light of new

ipZY U.S. FOOD & DRUG

ADMINISTR ATION

Patient-Focused

Drug Development /2 S8 Y. Information about benefits or risks

AFDA and others are advancing systematic
approaches to capture and incorporate patient
experience and perspectives

10



FDA Discussion Document
Outlined Planned Approach to this Guidance

ADecisions and activities undertaken by Sponsors in development of their
products- and evidence generated to support their marketing application
can have a significant impact on the ultimate benrafik assessmerthat
support drug regulatory decisiemaking.

Alntent of planned benefitrisk guidancds to provide sponsors and other
stakeholders with @learer understanding of how consideratiocos a
RNHzZAIQa O0SYSTAUAZITNAaPAEAKNVR 0z OSKI
decisionsabout the marketing authorization of a drug

AThis understandingca Sf L) A Y T2 NY alLl2yazNBQ RS

development programs and the evidence they generate in support of their
new drug applications or biologics licensagplications



¢c2RI&Qa aSSUAY3

AThree sessions featuring FDA considerations and panel
discussions on:

1. How evidence generated by Sponsor in their drug development
programs can best inform the benefisk assessment of a marketing
application
Al 2yarARSNAY3I &0l 38a YR YAfSadzaysSa Ay

activities can inform benefitisk assessments.

2. How benefit and risk information can be effectively communicated to
support benefitrisk assessments; and

3. How benefitrisk assessment inform FDA and sponsor decigiaking
In the postmarket setting.

ASession panels and public comments will provide valuable input
to FDA in development of this guidance
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Introduction

C5! Q& ! LILINE2 | OK
to BenefitRIsk Assessment In
Human Drug Review

t dzoft AO aSSUGAYy3IAY [ KI N
Sara Eggers, PhD Approach to BenefitRisk Assessment

Decision Support and Analysis Team : :
Office of Program and Strategic Analysis (OPSA) Through the Medical Product Lifecycle

Center for Drug Evaluation and Research (CDER)
U.S. Food and Drug Administration (FDA)
Sara.Eggers@fda.hhs.gov

DukeMargolis Center for Health Policy
May 16, 2019



mailto:Sara.Eggers@fda.hhs.gov

The views and opinions expressed In this
presentation are those of the individual presenter
and should not be attributed to or considered binding
on the U.S. Food and Drug Administration (FDA).

16



Background on FDA BendRisk Assessment
for Human Drug Review

G{ 0 NHzO( dzZNB R ! LBiskh&ss$eSientl 2 . SY STA
in Drug Regulatory Decisikanl- {1 A Yy 3 €

PDUFA Y Implementation Plan
- February 2013

Relevant reading: Sections 1 and 2
https://www.fda.gov/downloads/Forindustry/UserFees/PrescriptionDrugUserFee/UCM329758.pdf

G . S y¥F8sk Asdessment in Drug Regulatory Decisibn] A y 3 €

PDUFA VI Implementation Plan
March 2018

https://www.fda.gov/downloads/ForIndustry/UserFees/PrescriptionDrugUserFee/UCM602885.pdf

17
*2012 Fifth Authorization of the Prescription Drug User Fee Act; *2017 Sixth Authorization of the Prescription Drug Bser Fee



FDA 2019 Discussion Document on
BenefitRisk Throughout the Drug Lifecycle

APertains to CBER and CDER
A CDRH has guidance on beneisk determinations

Benefit-Risk Assessment Throughout the Drug Lifecycle:

for medical devices

The information contained in this document is for discussion purposes only and should not be
interpreted as advice, guidance, or statements on pelicy from the U.S. Food and Drug Administration

t NPJARSE o601 O]l ANRdzy R 2

In accordance with commitments established in the sixth authorization of the Prescription Drug User
Fee Act (PDUFA VI) in 2017,* the FDA intends to publish draft guidance in 2020 on benefit-risk - -

assessment for new drugs nd biooglc (refered to collctuely nthis document s crugsl. The planne b e n eflt_ r I S k aS S e S S m e nt fo r re u I ato r
guidance will articulate the approach of FDA's Center for Drug Evaluation and Research (CDER) and

FDA’s Center for Biologics Evaluation and Research (CBER) to conducting the benefit-risk assessments

that guide drug regulatory decision-making.? It will discuss opportunities for FDA and sponsors to
effectively discuss benefit-risk considerations throughout the drug development lifecycle. It will also - - - - - -

discuss how benefit-risk information may effectively be communicated to the public. To meet

requirements established in the 21% Century Cures Act,? the planned guidance will also discuss how

relevant patient experience data may be used to inform benefit-risk assessments. Further information

on FDA’s commitments are found in the 2018 PDUFA VI implementation plan entitled “Benefit-Risk
Assessment in Drug Regulatory Decision-Making.”

The intent of the planned benefit-risk guidance s to provide drug sponsors and other stakeholders with £ - -

e oot o ombcraton shot s enc. s o ok g T entifies topics that mayv a ress |n adrart
FDA's regulatory decisions about its marketing authorization. Industry stakeholders have indicated that

having a clearer understanding of FDA’s assessments can help inform sponsors’ decisions about their

drug development programs and the evidence they generate in support of their new drug application

.
(NDA) or biologics license application (BLA). It may also help patients and other stakeholders gain

further insight into the regulatory framing of drug development and evaluation g | I I a n ' e
On May 16, 2019, the Duke-Margolis Center for Health Policy will convene a public meeting, on behalf of
FDA, entitled “Characterizing FDA’s Approach to Benefit-Risk Assessment Throughout the Medical

Product Life Cycle.” The stakeholder input obtained from this meeting will inform development of the
draft guidance. Information on the public meeting is found at healthpolicy.duke.edu/events/. The public

Should not be interpreted as advice, guidance
or statements on policy from FDA

1. https://healthpolicy.duke.edu/sites/default/files/atoms/files/discussion gquider kassessment mayl16.pdf
2. https://www.fda.gov/requlatoryinformation/searchfda-guidancedocuments/factorsconsiderwhen-making 18
benefit-risk-determinationsmedicatdevicepremarketapprovatand-de



https://healthpolicy.duke.edu/sites/default/files/atoms/files/discussion_guide_b-r_assessment_may16.pdf
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/factors-consider-when-making-benefit-risk-determinations-medical-device-premarket-approval-and-de

What is beneftrisk assessment in human drug reviewﬂ

Evaluationof the demonstrated benefits
and risks of a medical product, and

Making ajudgmentas to whether the
expected benefits outweigh the potential
risks associated with its expected use

A 19
CNER Y C5 ! -RBatusedIDiud BDeyeidpment Glossary, availabhtps://www.fda.gov/Drugs/DevelopmentApprovalProcess/ucm610317.htm



https://www.fda.gov/Drugs/DevelopmentApprovalProcess/ucm610317.htm

Fundamental elements of BenefRisk Assessment ik

Decision Context

A Regulatory mission and mandate; Risk management goals
A Product, condition, patient population, constraints, precedents

Expectations

(Outcomes) values

Options

Uncertainty

20



C5! Q& -Risk fFramewoik for Human Drug Review

AStructured approach for-B — _ — _
. . Dimension Evidence and Uncertainties Conclusions and Reasons
assessment and communication
Analysis of
Condition

Therapeutic context for
weighing benefits and risks

Almplemented into new drug review
Satisfying 2012 PDUFAommitment g:::s:;ma""e"‘
and FDASIA requirement

Benefit o
Productspecific assessments

AReflects reality: R assessment is : :
based on available evidence

fundamentally a qualitative exercise|Riskand Risk

Management

Conclusions Regarding Benefit-Risk

AFlexible to include supporting
guantitative analyses

21
*Prescription Drug User Fee Act; **Section 905 of the Food and Drug Administration Safety and Innovation Act of 2012



Desired outcomes of the Beneftisk Framework

Clear and concise snapshot

A Sharpen focus on the most
relevant issues

A Articulate the applied clinical
reasoning and judgment

A Faithfully capture deliberations

FUA

—+

Aligned with review process

A Fit naturally within existing
review processes

()

Consistent and accessible

A Improve transparency in the
decisionmaking process

A Apply broadly to the range
and lifecycle of regulatory
decisions

A Provide standard structure for
communication

A Provide an accessible record of
the decision for reference

22



Implementation of the BenefRisk Framework
PDUFA YV (FYt3Y18)

CDER begins revising CDER broadens

review templates to implementation to
incorporate BRF a wider set of NDAs

FDA 2013
Implementation
Plan published

2017

\ CDER implementsaw
reviewtemplate for
NMEs & original BLAs

3'd party evaluation
of BRF completed

2013
2015

FDA holds public

CBER integrates BRF meeting on BR

into review templates

23
For more detail, see Section Il of the 2018 Implementation Pidos://www.fda.gov/downloads/Forindustry/UserFees/PrescriptionDrugUserFee/UCM602885. pdf



https://www.fda.gov/downloads/ForIndustry/UserFees/PrescriptionDrugUserFee/UCM602885.pdf

Frameworks are available in posted reviews FDA

(drug reviews for FDA approvals are found at drugs@FDA, 2016 and later)

Dimension Evidence and Uncertainties Conclusions and Reasons

The US Centers for Disease Control and Prevention estumates that greater than | Heawily treatment experienced patients with
1.1 million people in the US are living with HIV. Many of these people can MDR HIV and evidence of ongoing HIV

achieve virologic suppression and immmmologic recovery with an ART replication despite ART are at high risk of

regimen comprised of currently approved drugs. However. there is a rare AIDS-related morbidity and mortality. .

subset of HIV-infected patients who camnt achieve virologic suppression due Curre nt|y’ app roval documentation
to the presence of MDE. HIV.

For patients with MDR HIV infection, providers must individually tailor Heawly treatment experienced patients with 1

combimﬂonmﬁcmregimmsbasedonprmﬁwsARTexposm_x&m] MDR HIV infection need new and effective may InC|Ude more than One BRF
resistance testing, pharmacogenonucs, drug tolerability, and co-morbid antiretroviral products that lack cross-resistance

conditions. The resulting antiretroviral regimens are often burdensome, less with commercially available products.
well tolerated, and associated with inadequate HIV viral suppression.
A reduction in HIV RNA = 0.5 logyg 15 associated with reduction in disease Ibalizumab has clearly demonstrated virologic

progession. activityin eavily trestent xperienced A Some teams complete a BRF at

tients infected with MDR HIV.

The pivotal trial, TMB-301, demonstrated a significantly higher percentage of . I I f I . | H
subjects achieving a = 0.5 logie decrease in HIV viral load after completion of | As TMB-301 was an uncontrolled tnal, there eve ry eve O C Inlca reVIeW
the Essential Monotherapy Period compared with the percentage of subjects remains some uncertainty surrounding the
achieving a = 0.5 logy decrease in HIV viral load after completion of the contribution of ibalizumab to the maintenance
Control Period. of virologic suppression. However, the

simulanty of the Week 25 and Week 24 .
Additionally, both TMB-301 and the 800 mg q 2 week arm of TMB-202 virologic outcomes in Trials 301 and 202, A g
demonstrated similar longer-term rates of virologic suppression. In Tral 301, | respectively, may reflect ibalizumab’s Oth e rS h ave a SI n I e B R F

43% of subjects had HIV RNA < 50 copies'mL at week 25, In Trial 202, 44% | contribution to longer-term durability. .

of subjects had HIV RNA < 50 copies/mL at week 24. Apart from the 2000 mg com p | etEd COl | abo rative |y
IV loading dose in TMB-301, these were identical treatment regimens in

sinlar patient populations.

Based on the data submitted in support of this BLA ibalizumab has a Based on the available data, ibalizumab has a

favorable safety profile. favorable safety profile.

* . .
The nature and frequency of the significant safety events (deaths. SAEs, and The safety database, albeit limited for the for more |nf0, see 2018 Implementat|0n Plan

discontinuations due to AFs) reported in the BLA largely reflect the patient proposed dosing regimen, was sufficient for the
population targeted for enrollment. i.e.. advanced HIV/AIDS patients infected | assessment of safety for the rare population for

with MDR HIV and failing current ART. which this drug will be indicated.

Ibalizumab has a favorable safety profile. Safety nisks have not been 1dentified that
require risk management beyond standard
pharmacovigilance.

24
(e.g., TROGAZO [ibalizumab], table portion only), availablerat//www.accessdata.fda.gov/drugsatida docs/nda/2018/7610650rig1s000SumR.pdf



https://www.accessdata.fda.gov/drugsatfda_docs/nda/2018/761065Orig1s000SumR.pdf

Pa v Pa Pa

2 § KI S NBEOSAUOSR L2airiiros

External organization completed Most FDA staff believed the BRF has
evaluation in Sept 2017 value in organizing thinking and

_ _ documenting concise view of review
Reviewed documentation for 43

applications External stakeholders largely felt that
_ BRFs are
Interviewed >300 stakeholders: . — .
_ _ _ A Effective at communicating reasoning
A FDA review staff and signatories 6SKAYR C5! Q& NBIdzL | 0
A Drug Applicants A Clear and understandable to motivated
___APatients and healthcare providers readers who have some background

A Useful to inform their own decision
making (e.g., developing, prescribing,
using therapies)

25




o4

X FyR adzZa3satrzya F2NJ A YEN

Stakeholders offered insightful
suggestions:

A Improve presentation of content and
consistency among BRFs

A Expand use of BRFs to more applications

A Enhance incorporation of patient
perspectives, clinical considerations, and
guantitative BR assessments

A Make it easier for stakeholders to find and
access BRFs

26




International Council on Harmonisation (ICH) I‘E
DdzA RSt Ay Sa *+2NJ alLlZ2yazN

Aln 2016, ICHpublished updated guidelines (M4E(R2)) on Section 2.5.6
a. SySTAada IyR wAiala /2yO0fdzaizya
ATo date, there was limited guidance to aid industry in structuring their benefit
risk assessment
ARegulators were seeing variable approaches taken by applicants

Aln July 2017, FRAevised itsCTDEfficacy Guidance to Industiy
iIncorporate the M4AE(R2) guidelines to applicants

1. See https://lwww.ich.org/fileadmin/Public_Web_Site/ICH_Products/CTD/M4E_R2_Efficacy/ICH__M4E_Step_4_audio_presentaf08epibé pdf 27
2. https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorylnformation/Guidances/UCM465221 . pdf



International Council on Harmonization (ICH)

M4E(R2) aligns with ,
C5! Qa -Risk Fr&rewoik

Revised M4E(R2)

2.5.6 Benefits and Risks Conclusions

Dimension Evidence and Uncertainties Conclusions and Reasons

Analysisof 2.5.6.1 Therapeutic Context
o 2.5.6.1.1 Disease or Condition

2.5.6.1.2 Current Therapies
2.5.6.2 Benefits

Current Treatment
Options

Benefit

Risk and Risk
Management

2.5.6.3 Risks

Conclusions Regarding Benefit-Risk 2 . 5 . 6 . 4 Be n ef‘l'R |Sk ASSGSSTT]G ﬂt
2.5.6.5 Appendix

28



FDA committed to continuing the effort
PDUFA VI commitments on BendRisk

D

\/@ Conduct a public meeting to gain stakeholder input

Publish updated plan for continued implementation of structured benefit
risk assessment

@ t dzof AdaK RNJ TG 3dzA RI-KK&sSessthght C5! Qa |

@ Conduct a 2 evaluation of the BenefiRisk Framework implementation

For more detail, See Section V of the 2018 Implementation iRtas://www.fda.gov/downloads/Forindustry/UserFees/PrescriptionDrugUserFee/UCM602885.pdf 29



https://www.fda.gov/downloads/ForIndustry/UserFees/PrescriptionDrugUserFee/UCM602885.pdf

Additional opportunities to enhance-B assessment

Ta

al 1S .wCa Y2Nb Slairfteée | O0O0OSaaaraof s

Use BRFs to support prodespecific discussions at Advisory
Committee meetings

ams

A Explore use of more structured, quantitative benefgk

[|[| assessment approaches within the qualitative framework, in cases
where they provide unique value

. : . . 30
For more detail, See Section V of the 208 Implementation litas://www.fda.gov/downloads/Forindustry/UserFees/PrescriptionDrugUserFee/UCM602885. pdf



https://www.fda.gov/downloads/ForIndustry/UserFees/PrescriptionDrugUserFee/UCM602885.pdf

LY Y2aid Ol a Srigkassessmettsiarecadeyuatdyi (i
addressed through the qualitative BeneRisk Framework

Including additional analytical approaches may provide value
INn certain cases

Decisions Challenged By: Example Situations:

A Premarket review of rare disease indication
A Novel uncertainties about benefits or risks _

A A therapy that introduces novel safety or
A Lack of clear precedent as to how to approach product quality issues

the benefitrisk assessment A Postmarket decision that could lead to

unexpected impacts on the healthcare system
31



There Is a suite of potential supporting approaches

I What are the decision making needs?

I Is the approach feasible In this situatio

32



BenefitRisk Assessment must befbr-purpose

ALO Ydzad FTAG 6AOGKAY C5! Qa NBIdzZ I G
I Our mission is to protect and promote public health
I We are bound to our laws
I Our decisions set precedent

ALGO Ydzad FTAO0 6A0KAY C5! Qa LINROS&aa.
I There are hundreds of regulatory decisions every year, most aresansitive
I Decision making involves large mudisciplinary teams of experts

I Reviews are conducted within a highly structured set of policies, procedures, and
templates

33
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Disclosure

This presentation reflects the views of the speaker
and should not be construed
views or policies.
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NTo be approved for marketing, @d
safe and effectivef or 1 ts I ntended use. o0**

ARnEffectiveo Iis codified in statut

ADemonstrates fAsubst adrugiwdllhavethd dence t ha
effect it purports or is represented to have under proposed labeled
conditions of wuseoO

A A drugds neffecto for msmdahmmgfubasi s of |
clinical benefit

NnSaf eo nctaenr pbreetied as t he deter mi na

benefits outweigh 1ts risks for d
A Safety is considered in relation to the condition treated, the
efficacy purported, and ability to mitigate risk

FC2NJ AaAYLX AOAGEE GKS GSNY GaRNHzZZE A& dzaSR Ay (KA& LINBaSyidliarzy G2 YSIFy 020K RNHA&a yR o6A2f23A04
**http://www.fda.gov/downloads/Forindustry/UserFees/PrescriptionDrugUserFee/UCM329758.pdf

U.S. FOOD & DRUG
s

IIIIIIIIIII ON
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What is benefit-risk assessment in human drug
review?

Evaluation of the demonstrated benefits and risks
of a medical product, and

Making a judgment as to whether the expected
benefits outweigh the potential risks associated with
its expected use

Fr om F DA 6-foclBedDiugDevelopment Glossary, available at https://www.fda.gov/Drugs/DevelopmentApprovalProcess/ucm610317.htm

U.S. FOOD & DRUG

ADMINISTRATION

38


https://www.fda.gov/Drugs/DevelopmentApprovalProcess/ucm610317.htm

U.S. FOOD & DRUG

ADMINISTRATION

New Drugs Regulatory Program Modernization @

Objectives Guiding principles for modernizing the new drugs regulatory program

We will grow our scientific expertise and clarify pathways to regulatory approval.

Scientific A Expanding the armamentarium to address unmet medical needs is an important part of our public health mission.

Leadership A Towards that end, we will proactively collaborate with academic medical scientists and patient/disease advocates,

evaluate scientific gaps, and strategically foster drug development.

We will critically, collaboratively and consistently assess whether information in submissions meets statutory

and regulatory requirements.

Integrated A We will take a new approach to document our assessments, developing a more integrated, cross-disciplinary

Assessment document to foster collaboration and reduce redundant information.

A Our assessments will be rigorous, risk-based, and clinically relevant; focus on the key issues; and incorporate the
patient perspective.

We will establish a unified post-market safety surveillance framework.

I\B/Ient—_:-tf 't'.R 5 A To effectively protect the American public, we will systematically monitor the benefits and risks of approved drugs
onitoring across their lifecycles.

We will attract, develop, and retain outstanding people.
A We will use 21st Century Cures Act authorities to recruit and retain technical, scientific and professional experts, and
eliminate our backlog of vacant positions.

We will have a dedicated focus on operational excellence.

A We will enhance our ability to address O N D dasge volume workload through greater process standardization and
better defined roles and responsibilities.

A This will improve operational efficiency and enable our scientists to focus on science, not ancillary tasks.

Managing
Talent

We will facilitate knowledge management.

Knowledge A Vast and diverse information is submitted to and generated by the New Drugs Regulatory Program.

Management A We will make it easy for our staff to find and use scientific and regulatory precedents.

A This will reduce manual work time, increase the speed and efficiency of submission assessment, and increase the
consistency and predictability of regulatory decision-making.

39



New Integrated Review for Marketing Applications

Integrated Review
Process

Communication

Inter-
disciplinary

Integrated Review
Template

Designing an efficient, issukasedinterdisciplinaryreview process and template
that results in an integrated FDA assessment of marketing applications and the key issues

Key issueare generally comprised of issues that inform or
characterize ouassessment of benefit and risk

U.S. FOOD & DRUG

ADMINISTRATION
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The Integrated Review enhances our ability to assess and
communicate issues of benefit and risk

Creates a template and a process that are issue-based, foster interdisciplinary

collaboration, reduce redundancy and low-value work, and enable better knowledge
management

A Facilitates interdisciplinary assessment and communication on issues of benefit
and risk

Develops a tracking tool to be utilized from pre-NDA through end of review cycle,
allowing for systematic tracking of review issues for the entire review team

A Enables interdisciplinary transparency and collaboration on issues relevant to the
assessment of benefit and risk

Adds new roles : (1) Clinical Data Scientists to support safety analysis and (2) Medical
Editors to provide editing and formatting services

A Allows more time for reviewers and review teams to focus on the critical thought
and analyses that inform benefit and risk issues and assessments

Incorporates purposeful scoping meetings with early involvement of leadership to

discuss benefit and risk issues; and joint assessment meetings focused on specific
review issues

A Focuses discussion on the key issues related to benefit and risk early and often
throughout the review

U.S. FOOD & DRUG

ADMINISTRATION
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The Drug Development Life-Cycle and Benefit-Risk: The 360° View

®

: S : FDA
Drug Discovery Clinical Trials sl Postmarket
o [J
?, Q\. .\.\.\.\ Incorporate .\ Design X\ X N "\ \ Propose label

'. \ '\ risk mitigation proposed \ Advisory |\ \ \  ¢hanges

\  Define target | o\ \ . \ \ \

\ . . \ ; , REMS Committee \ \ \

patient population |\ Define inclusion ‘ . \ \

\ '\ criteria \ Meeting | \‘ Manufacturing
Identify unmet |\ Conduct \  supplements
patient needs ‘. Select study endpoints; Finalize application postmarket \\\

Develop or modify Clinical clinical study _
Outcome Assessments Submit
" periodic
Define key Safetv report
features of
trial design

Sample milestones along the drug lifecycle that may have a particular bearing on benefit-risk
assessment of a marketing authorization. Milestones may not apply to all drug development
programs.

From Benefit-Risk Assessment Throughout the Drug Lifecycle: FDA Discussion Document, page 6
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This presentation reflects the views of the speake
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views or policies.
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Analysis of Condition

Current Treatment Options

Benefit

Risk & Risk Management

BenefitRisk
Assessment

-

Benefit-Risk
Conclusion
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BenefitRisk Assessment

A Benefitrisk assessment requires forming judgment
AWdzZRIAYSY O Aad AYF2NN¥SR 08& AVY(US
A Inputs are supported by the available evidence and analyses
A Some degree of uncertainty about the inputs always exists

A Our judgment must take these uncertainties into account

www.fda.gov 50



Analysis of Condition

A Context of use for the proposed indication

I How Is patient population defined? Are there known subsets with
particular unmet needs?

A Clinical aspects of the condition

I Prevalence? Severity? Natural history? Heterogeneity of disease?
Impact on quality of life?

A Patientfocused disease burden

A Influence on trial designs, patient selection, dose selection,
duration of trials, endpoints, tolerance for risks, and more
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Current Treatment Options

A Goals of current standard of care

A Efficacy & safety of available therapies (including in specific
subsets, If data are available)

A Burden of current treatments (including tolerability)

A Does new therapy fill a gap? Provide an alternative? Patient
perspectives on unmet needs?

A Influence trial design (e.g., aduh vs. alternative; consider
active control?), patient selection, endpoints
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Benefit

Strengths/limitations of clinical trial(s) & implications for assessing efficacy
I Design, size, or number of trials are not determinative
Clinical relevance of study endpoints (includes surrogate endpoints)

Clinical significance of demonstrated results, including patient perspective i
avallable

I Nature of benefit (magnitude, duration, outcomes)
I Abllity for patients/providers to distinguish individual benefits
I Abillity to predict which patients may benefit (and magnitude)

Anticipated benefit in the postnarket setting

During development, anticipated risks could inform choice of endpoints to
characterize benefit; obtain patient perspective early
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FOUA

Risk & Risk Management

Strengths/limitations of the safety evaluation have implications for assessing drug risks

I # exposed, duration, design (controlled vs. sirgi®), background rate of adverse event in the treated
population

Clinical significance of safety observations, including patient perspective if available
I Nature of harm (including severity, expected onset/duration, reversibility)
I Ability to predict, prevent, detect, and mitigate harms
Uncertainty is expected
i CNAFfTA FFNB ISYSNIftte y20d LR2oSNBR F2N al ¥FSde 2 dzi
I Underrepresentation of atisk populations in clinical trials
i vdzl YOAGI GAGS NBtFOGA2yaKALA 2F4GSy dzylyz2s6y o6Si06SS
Anticipated risks in the posharket settingc how will realworld use differ than trials
(e.g., patient selection, monitoring, availability of labeling, risk management strategies)’

Consider: what uncertaintieouldbe reduced during latstage development?
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Putting it Together: BenefRisk Conclusi

Weighing benefirisk must consider produetpecific data in a therapeutic context

i Tolerance for uncertainty and trae@ ¥ ¥a | 62dz0 I LINR RdzOU Qa o
situation. Patient perspective can inform this consideration.

A judgment is made regarding whether the probability (and magnitude) of benefi
seems to exceed the probability (and magnitude) of harm

I Labeling (or other measures) may increase the likelihood of benefit and reduce the
likelihood of harm

What further evidence may be necessary to address uncertainties related to
benefits (e.q., accelerated approvals) or harms?

Supplementary quantitative approaches may be informative to the overall
gualitative benefitrisk assessment
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Summary
A A

Analysis of condition, cur ent treatment options, expected

SySTAu“Z FYR SELISOUSR NAa]ack
AYyuz C5 '—n@aassé sSmyest dukinig review of a marketing
application.

A Although described and discussed individually in the bemistt

framework, the ultimate conclusion follows from the interaction of
these elements.

A Considering the benefiisk framework early can influence a
development program, such as the intended use of the drug,
patient selection, trial designs, endpoints, and investigation of ris
mitigation strategies.
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Disclaimer

Novartis:

A The views and opinions expressed in this presentation are those of the author
and do not necessatrily reflect the official policy or position of Novartis or any of
its officers.

PREFER:

A This presentation and its contents reflects the view of the presenter and not the
view of PREFER, IMI, the European Union or EFPIA.

), NOVARTIS
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Structured benefit -risk approach
Novartis achievements

A Key benefits and key risks are selected and why.

A Which comparators were chosen.

A The magnitude of benefit and risk effects.

A Presentation in a graphical/tabular summary together with concise text.

A Written in such a way that it allows a dialogue with all stakeholders.

), NOVARTIS
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Pre -market development activities that
best 1 nfor ntadsddshmerds b

A Understanding the patient perspective
A Benefit-risk assessment in the context of the treatment landscape

), NOVARTIS



Understanding the patient perspective

Key consi derati ongisk n

framework

«Benefit», «Risk and Risk Management»,
«Conclusions regarding benefit-risk»

A Clinical relevance of the study endpoints: ability
to measure or predict clinical outcomes of
importance to patients

A Demonstrated results and their clinical
significance, informed by:

A Patient perspectives on benefit

A Serious adverse events or safety signals i
clinical significance and remaining
uncertainties, considering:

A Patient perspectives on risks

A Benefit and risk values and tradeoffs,
including patient perspectives
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Ref. Nigel S. Cook, Novartis Pharma AG, Basel, Switzerland

FDAOG s whHaesRduId thé sponsor consider when generating evidence?

Start during

Proof-of-Concept in Desk research,
Phase | Literature review

. . Qualitative research :
Social Media e.g. Online bulletin boards, In-
Listening (\/\q depth Interviews

PRO / Endpoint Quantitative research

strategy .\A Patient Preference Study

\

Scientific
Advice
Communication
Manuscripts and
conference abstracts Early HTA/Regulatory

scientific advice

), NOVARTIS



Understanding the patient perspective

What FDA guidance or other resources should be consulted?

By developing expert and evidence-based , PREFER aims to
guide

on how can be assessed and used to inform
medical product

p r 5 year project: 2016 - 2021

PATIENT PREFERENCES

), NOVARTIS
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Benefit -risk assessment in the context of
the treatment landscape

Key considerations iWhatghmpld e spengog ¢onsider when generating evidence?

risk framework Based on current treatment options

A Early definition of key benefits and risks
A What is the magnitude of the effects of the available therapies?

«Current treatment options» ) L : ,
A What are the strengths and limitations of the trial designs of comparator programs?

A Efficacy and safety of available therapies

A Aspects of disease burden not addressed Design development program
by current therapies A Consider current treatment options as comparators for development studies

Benefit-risk assessment
«Conclusions regarding benefit-risk» A How will the benefit and risk effects of the investigational product compare to other

A How does the product if therapies in the development program? )
approved may enhance the A How will the benefit and risk effects of the investigational product compare to
treatment Iandscape 2 published evidence of other available therapies? 1

A D Apply best practice statistical methods; consider strengths and limitations of the
trial designs

A Provide tabular or graphical summaries U NOVARTIS
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About the PREFER project

s a ) | iINNOVative
il | medicines
S 5/ initiative

efpia

The Patient Preferences in Benefit-Risk Assessments during the Drug Life Cycle
(PREFER) is a five year project that has received funding from the Innovative
Medicines Initiative 2 Joint Undertaking under grant agreement No 115966.
This Joint Undertaking receives support from the European Union's Horizon
2020 research and innovation programme and EFPIA.

), NOVARTIS
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rRTI (H)(s)

Health Solutions

16 May 2019

Activities that Occur In Pre-Market
Devel opment that Best | nfor
Benefit-Risk Assessment

Benefit-Risk Assessment Throughout the Drug Lifecycle

Brett Hauber, PhD

Senior Economist and Vice President Affiliate Associate Professor
Health Preference Assessment CHOICE Institute
RTI Health Solutions University of Washington School of Pharmacy

The power of knowledge.
The value of understanding.
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Patient Preference Information

Definition?

rRTI (H)(s)

Health Solutions

équalitative or qgquantitative assessme
acceptability to patients of specified alternatives or choices among outcomes
or other attributes that differ among alternative health interventions

Three Types of Patient Preference Information?

>

4 A
Attributes What matters
Priorities
Relative Importance | How much it matters D,
Tradeoffs What tradeoffs patients are willing to make [+ Preferences

Each of the three types of patient preference information can provide useful
i nformation t hr ouRRsk bramewokkDAGOSsS Benef i

1 CDRH Guidance https://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM446680.pdf

2 MDIC Benefit-Risk Guidance: https://mdic.org/wp-content/uploads/2018/05/MDIC _PCBR_Framework Web.pdf

70 Mlgl=NelelVEigell knowledge.
ERVELNNI=NeIM understanding
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https://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM446680.pdf
https://mdic.org/wp-content/uploads/2018/05/MDIC_PCBR_Framework_Web.pdf

Patient Preferences in Medical Product Development =i (2))

Health Solutions

Types of Patient Preference Information Potentially Useful to FDA

Clinical Trial Pre-market Benefit-

Development : : Postmarket
P Design Risk Assessment
1. ldentify unmet 1. Inform endpoint 1. Analysis of condition | 1. Inform interpretation
medical need selection of new data affecting
2. Current treatment o
5 Und dwh 2 I ; : benefit-risk
. Understand what . Inform performance options P —.
matters most to goal 3 pati t s 6
patients about their ' ab ! f.? 'nk S0 2. Communicate
disease or treatment :)n q enf? 1S benefit-risk
\ radeots information to
patients

FDA has identified multiple potential uses of patient
preference information that can be applied to
FDAOs BReskFramework

FDA/CERSI PPI Workshop, December 7, 2017. https://pharm.ucsf.edu/sites/pharm.ucsf.edu/files/cersi/media-browser/Annie%20Saha%20Million%20Tegenge.pdf

71 Mlgl=NelelVEigell knowledge.
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https://pharm.ucsf.edu/sites/pharm.ucsf.edu/files/cersi/media-browser/Annie%20Saha%20Million%20Tegenge.pdf

Key Consider ati orRskHamewe® A0Os Benef

Where patient preference information may inform key considerations

Health Solutions

Dimension Evidence and Uncertainties Conclusions and Reasons
Analysis of _ . :
Condition Patient input on disease burden
Current Treatment Patient input on unmet
Options medical need
Benefit Patient perspective on benefit
Risk and Risk : : :
M Patient perspective on risk
anagement
Conclusions Regarding Benefit-Risk
Benefit-risk tradeoffs
Importance of unresolved uncertainties

FDA 2018. Benefit-Risk Assessment in Drug Regulatory Decision Making https://www.fda.gov/media/112570/download

72 Il ENele)VEidell knowledge.
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https://www.fda.gov/media/112570/download

How Patient Preference Information Might be Used RTI (7)(s)

Health Solutions

Therapeutic Context

Key Consideration What Patient Preference Can Offer
Patient input on disease burden A Importance of reducing specific disease
impacts

A Willingness to accept (i.e., trade off)
risks to reduce disease impacts

Patient input on unmet medical A Importance of incremental improvements
need relative to available treatments
A Willingness to accept (i.e., trade off)
additional risks for improvements beyond
what is currently available
A Willingness to forego benefits to avoid
risks of what is currently available

73 Il ENele)VEidell knowledge.
A IsRVENIENeI M understanding.



How Patient Preference Information Might be Used RTI (7)(s)

Health Solutions

Clinical Outcomes

Key Consideration What Patient Preference Can Offer

Patient perspective on benefit Clinical meaningfulness
A Endpoint selection
A Does the treatment address what matters?
A Does the treatment address what matters
most?
A Performance goal
A What is the minimum benefit (effect size)
required given the level of risk?

Patient perspective on risk Risk tolerance
A Which risks are most bothersome or
concerning?
A What is the maximum level of risk the is
acceptable given the level of benefit

74 Il ENele)VEidell knowledge.
A IsRVENIENeI M understanding.



How Patient Preference Information Might be Used RTI (7)(s)

Health Solutions

Benefit-Risk Balance

Key Consideration What Patient Preference Can Offer

Benefit-Risk tradeoffs A Do patients perceive the benefits of a therapy
(as demonstrated in clinical studies) to
outweigh known or potential risks?

A Does a subset of patients perceive the
benefits to outweigh the risks?

Importance of unresolved A What level of uncertainty in benefits are
uncertainties patients willing to accept?
A What level of uncertainty in risks are patients
willing to accept?

75 Il ENele)VEidell knowledge.
A IsRVENIENeI M understanding.



rRTI (H)(s)

C on Cl us I ons Health Solutions
V Patient preference information c¢ an-RskFramewverk ul

V' Not just in looking at the overall benefit-risk balance

V' There are many examples of patient preference studies that provide each type of information

V' The key will be to determine
V' What specific patient preference information is most useful to FDA and drug developers

V' What are the standards that will be used to establish the credibility of patient preference information for
these purposes

76 Mlgl=NelelVEigell knowledge.
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Benefit-Risk Assessment at CBER

Richard Forshee, PhD

Analytics and BenefiRisk Assessment Team
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CDC > Newsroom Home > Press Materials > CDC Newsroom Releases

Zika infections increasing rapidly in Puerto Rico

Widespread Zika infections warrant urgent action to protect pregnant women
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B-R Model for HoméJse HIV Test Ki



Purpose of Model

A The model is a tool to estimate the public health benefits and
risks of theOraQuicl® InRHome HIV Test kit based on its
performance in Phase Il trials.

A It helps to integrate many sources of data and explore how
different assumptions would affect the estimates of public
health benefits and risks.
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Purpose of the Model (continued)

A Benefits and risks explored in the model are not directly
comparable, so professional judgment is required.

A We believe the model helped decisiomakers make informed
judgments about the likely public health implications of this
product.
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Value Tree for HIV Test Kit
Averted
Benefits |

True Negative
ﬂ False Negativ

Failed Test
Switching fro
professional
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Flow Charts or Influence Diagrams

HIV +
l % Using Test

Number Using Test

l % Faliled

Failed Test
Sensitivity

False Negative True Positive
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Showing distributions of outputﬂ

Net HIV Transmissions Averted

0.0003 A

0.0002 -

0.0001

0.0000

5,000

10,000

Net HIV Transmissions Averted

10% Switch
50% Switch

————— 25% Switch
— — = 100% Switch

15,000
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Conducting Importance Analyses

Sensitivity of Test
Transmissions Averted Rate

MSM Population Size
MSM % Untested
MSM HIV +

MSM % Using

IDU Population Size
IDU % Untested
IDU HIV+

IDU % Using

HRH Population Size
HRH % Untested
HRH HIV+

HRH % Using

LRH Population Size
LRH % Untested
LRH HIV+

LRH % Using

Sensitivity of Net Transmissions Averted

(50% Switching) to Inputs
4,100 [ 4,600

3,500 NI 5,200
4,800
4,900
4,800
3,100 6,400
4,200 4,400
4,300 | 4,400
4,100 4,600
3,200 6,000
4,300_| 4,300
4,300 17 4,400
4,200 4,500
4,100 5,100
4,300 4,300
4,300 | 4,300
4,300 | 4,400
4,300 |70 4,500
1 1 1 1 1
3,000 4,000 5,000 6,000 7,000

HIV Transmissions Averted

B Low Input Values
High Input Values
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Home-Use HIV Test Kit Team

Center for Biologics Evaluation and Research (CBER), FDA
Mark Walderhaug
Estelle Russek-Cohen

Hong Yang

Arianna Simonetti
Elliot Cowan

Hilary Hoffman

Jay Epstein

Centers for Disease Control and Prevention (CDC)
Bernard Branson
Arielle Lasry
Stephanie Sansom
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Communicating Benefit-risk Information

t dzoft AO aSSUAY3IY [/ KINYOGSRE Ay3 C5
Assessment throughout the Medical Product Life Cycle

DukeMargolis Center for Health Policy
May 16, 2019

Ellis Unger, MD

Director

Office of Drug Evaluatieh

Office of New Drugs

Center for Drug Evaluation and Research (CDER)

U.S. Food and Drug Administration (FDA)
Ellis.Unger@fda.hhs.gov

95


mailto:Ellis.Unger@fda.hhs.gov

Communicating Benefit-risk Information

A Absolute vs. relative effects

A Putting scales into perspective
A Responder analyses

A Histograms

A Forest plots
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Communication of the Benefits and Risks:
General Principles

A Forbenefits

iLOQa ONARUOAOFffe AYLERNIIYyOG G2
oerspectlve.

I How would you explain the benefits to a patient who
was deciding whether or not to use the drug?

A Forrisks

I Risks also need clear, quantitative descriptions.
I What are the risks and their probabilities?
I How can risks be monitored? Mitigated?

I Need to distinguish actualarmsfrom nuisanceside
effects.
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Absolute vs. Relative Risk (1)

A Here the efficacy of the drug is pveventan adverse conseguence
A Patients randomized to drug or placebo

A Primary endpoint is tim¢o-event

Results

A odds ratio = 0.50 (sometimes the relative risk is calculated)

A p-value = 0.004

30% -

-
__________

20% - PR

'''''
i

% with event

10% -
Drug

O% = = T T T T T T ]
0 4 8 12 16 20 24 28

Time (weeks)
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Absolute vs. Relative Risk (2)

A Therelativetreatment effect is a 50% reduction.

A Theabsolutetreatment effect is prevention of the
event in13%o0f individuals at 28 weeks

A Number needed to treat (NNT)65(28 weeks)

A Note: thep-value (0.004) does not convey the
benefit.

30% -

20% 1

10% 1

% with event

O% = = T T T T T T ]
0 4 8 12 16 20 24 28

Time (weeks) 99



Absolute vs. Relative Risk (3)

A New study. Theelativetreatment effect is the same: 50%
A But theabsolutetreatment effect is now onlyi%
A Number needed to treat (NNT)25 (28 weeks)

A To understand the benefit, it is critical to express benefit in
absolute terms. Expression in relative terms is not very helpful.

30%

S 20%
>
(aD]
= Placebo
= 10% e
S ~ } 2%
.......
0% ___‘_.-'l':'-'—-._ Dl’ug

0 4 8 12 16 20 24 28
Time (weeks) 100



Continuous Scales

A Comparison of mean responses to a drug and
placebo on a standard scale:

On Change fro
Baseline
treatment baseline

Placebo

A Treatment effect is 4.¢2.8=1.9
A What is missing?

I What is the range of the scale? 01to 25?7 0Oto
1007?

I How meaningful is the 1-point treatment effect
to patients? o1



Continuous Scale Responder Analysis (1)

On Change fro
Baseline
treatment baseline

Placebo

Drug 19.2 23.9 4.7

A Respondernalysis If one can define a
aNbBaLRyasSe Fd I AaLISOATAO
LISNODSyYy daF3sa 2F LI GASYyGa ¢aAa
calculated and compared.

ABUTA G Aa AYLISN) GAGS 02 RSTA
describe its clinical meaning and meaningfulness
to patients. 102




Continuous Scale Responder Analysis (2)

ALT | GNB&LRVaAGpointsta RSTAYSR
Baseline
treatment baseline

Placebo

AhyS Oy OFfOdzZ | 0S O0KFEGO O0KS
are 50% and 30% in the drug and placebo groups,
respectively.

A The absolute treatment effect is 20%.

A By dichotomizing the scale, information is lost, but
results are better expressed for benefit. 0

Y



W

W

Not Everyone Has the Same
Response to a Drug
Distribution of Effect

For benefit, consider that the mean effect size, although
Important, only represents part of the picture.

Consider the distribution of results, e.g., % of patients with
Improvement of at leask; % of patients whose symptoms

resolve. 1

35
30
25

Percent of patients

5_

0

20 |
15 |
10

I - placebo

- tetrabenazine

improvement

S —

worsening

—>

Chorea Score: Change from Baseline

FOA
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Forest Plots Can be Useful to
Convey Benefits and Risks

w Comparison of benefits and risks on a common scale is usually
RATFAOdZ G X 6 dzi X

w If benefits and risks comparable, can show them $igiside

w Forest plot can display the benefisk for the overall population
as well as for important subgroups.

Forest Plot

—o—
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Try to Compare Apples to Apples

. & v‘t'.‘
) P
—
S »‘»f, 3
4 -9

w If you can express benefit as % of patients with benefit
of at leastX(drug¢ comparator), try to express risk
similarly (% of patients wittmportant adverse events)
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Vorapaxar: Quantitative Benefit and Risk
(In subgroups)

A Anti-platelet drug; approved 2014

A Apreventive therapy indicated for the reduction of
thrombotic cardiovascular events in patients with a
history of heart attack or with peripheral arterial
disease.

A Vorapaxar causes bleeding.
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Benefit (Left) and Risk (Right) Side-by-side by Subgroup:
Percent with CV Death, MI, Stroke, or UCR (Left)
Percent with Moderate or Severe Bleeding (Right)

BENEFIT RISK
Efficacy (MACE +) Bleeding (GUSTO Moderate or Severe)

%  Vorapaxar Placebo Delta RR | Vorapaxar Placebo Delta RR D Do

All 20170 [ 8.9% 106% 1.7% 0.84 3.0% 2.0% -1.0% 152 | 0.7%
<53 26% 7.4% 9.4% 21% 0.78 1.3% 0.8% -05% 164 | 1.5%

Age 53to <61 27% 7.5% 9.8% 23% 0.77 2.2% 1.5% -0.7% 147 | 1.6%
61 to <69 25% 8.5% 102% 1.8% 0.83 3.3% 2.1% -1.2% 1.60 | 0.5%

>=69 22% 12.8% 13.6% 0.8% 0.94 5.7% 4.0% -1.7% 142 | -0.9%

Sex Male 78% 8.5% 102% 1.7% 0.83 2.8% 1.9% -09% 148 | 0.8%

Female 22% 10.2% 12.1% 19% 0.84 3.7% 2.3% -14% 161 | 0.5%
Caucasian 89% 8.6% 10.5% 19% 0.82 3.1% 2.0% -11% 153 | 0.8%

Race Black 2% 15.6% 15.5% 0.0% 1.00 2.6% 3.4% 08% 0.77 | 0.7%
Asian 3% 7.8% 7.1% -0.7% 111 2.4% 0.8% -1.6% 2.84 | -2.3%

Other/unkn 6% 11.1% 134% 23% 0.83 2.2% 1.6% -0.7% 144 | 1.6%

<60 kg 6% 10.7% 8.6% -21% 1.24 5.0% 2.9% 21% 171 | -4.2%

<72 kg 24% 9.3% 10.5% 1.2% 0.89 3.4% 2.6% -08% 131 | 0.4%

Weight 7210 <82 25% 8.1% 9.4% 1.2% 0.87 3.4% 2.0% -14% 173 | -0.2%
8210<93.4 26% 8.1% 103% 22% 0.79 2.6% 1.9% -08% 143 [ 1.4%

>=03.4 25% 10.1% 124% 23% 0.82 2.6% 1.6% -1.0% 166 [ 1.2%

<66.7 23% 13.1% 15.0% 19% 0.88 5.3% 3.5% -1.7% 150 | 0.1%

eGER 66.7 10 <79.8 25% 8.5% 9.8% 1.3% 0.86]| 3.2% 1.7% -15% 1.87 | -0.1%
79.8t0 <935 25% 7.6% 9.8% 22% 0.78|| 2.1% 1.4% -0.7408 152 | 1.5%
>=93.5 26% 6.8% 8.5% 1.8% 0.79)| 1.8% 15% -03% 121 | 1.5%




Summary

Do o To Do Ix

N U.S. FOOD & DRUG

ADMINISTRATION

Benefitrisk assessment is central in what we do.
B-R assessment requires a thoughtful approach.

Think in terms of communicating benefits and
risks to patients or practitioners.

In comparing benefits and risks, try to compare
apples to apples.

Histograms, tables, forest plots can be helpful.
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i

Thank you for your attention!

Questions?
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Backup Slides
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Quantitative BenefHRisk for Trials with
Continuous Endpoints

w It can be difficult to place values on the efficacy and the
harms.

w Various patients will value them differently, depending
on their symptoms, life experiences, and perceptions.

w {2YS SEIFIYLX Sa F2ff26X
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Do Do T o
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Gabapentin for Restless Legs Syndrome

Approved 2011
Primary endpoint: International Restless Leg
Syndrome Rating Scale
What is a 4.4oint difference worth (range is O to
40)?
L ¢2dzZ R 0SS AYLRZNIIFIYOG G2 RST
having.
Study 1
HORIZANT
1,200 mg Placebo
Week 12 (N=112) | (N=108)
Mean Change 1in IRLS Score -13.2 -8.8 113
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Gabapentin - Restless Legs Syndrome
Safety concerns:
Driving impairment
Somnolence/sedation and dizziness
Suicidal thoughts or behaviors

How does one weigh these concerns against changes in the
International RLS Rating Scale? (Answer: not easily!)
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Gabapentin - Restless Legs Syndrome
What is the absolute risk of death/injury from impaired driving
caused by this drug?
And how does one consider risk to occupants in the car?
And bystanders?

And if the label advises patients not to drive, then how
much does that strategy reduce the risk?

How often can one expect a patient to commit suicide? (It is a
class warning, there were no suicides in the development
program.)
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Riociguat - Pulmonary Hypertension

Approved 2013

Primary endpoint: Change from baseline imthute walk

test

Change From Baseline to Last Visit in B-Minuwte Walk Distance [im)

o
=
1

. I
o o =
Ai 4 i i i b 8 B B 4 4 8

® aempas O Plecabe

Delta = ~45 meters, or 7 extra
meters/minute;

What is this worth to patients?

-
\\\\\
-
g
=
oy
L.
-
-
-
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Riociguat - Pulmonary Hypertension

Safety concerns:
Hypotension (10% drug; 4% placebo)
Serious bleeding (2.4% drug; 0% placebo)

How does one weigh these harms?
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Benefit -Risk Assessment in Drug
Development: Progress to Date and Future
Directions

Rebecca Noel, DrPH, MSPH
PhRMA Deputy Lead M4E(R2)
Global Benefit -Risk Leader
Eli Lilly and Company

rat Matter.



The Challenge to Critical Thought

ATyranny of the fiSummary of th
and beyond

A Need to promote critical analysis, rather than relying on
the dreaded summary of the summary

A A challenge not only for industry but also for regulators
Implementing their processes at the reviewer level

u Still a threat, even with the ICH update and FDA

framework!
A So the question for industry and regulators alike
| S, how do we use the excel |l e

through PDUFA V, VI and ICH to move further?

Company Confidential 120
8/24/2009 © Eli Lilly and Company




Supporting Critical Analysis: What Do We Need?

1) Developing Section 2.5.6 and
beyond

V Expectations for what good
looks like?

V How do we get there?
2) Capacity building
V Developing benefit-risk
application experience & tools
V Understanding and using quality
decision-making
3) Collaboration and connection

Company Confidential 121
8/24/2009 © Eli Lilly and Company




Section 2.5.6 Guidance: ICH Questions &

Answers Document

A No Q&A document at this time

A Expert Working Group consensus: industry and
regul ators would benefi t from
for a short interval to better identify whether
guestions exist that are best addressed through an
ICH Q&A document

A No change in this position since EWG concluded in
2016

SOéSection 2.5.6 uwHAaAte provi f
(remembere. OFormat & Structur
with the HOW?

Company Confidential 122
8/24/2009 © Eli Lilly and Company



No | CH Q&A DocumenteSo How

What Good Looks Like?

Mutual, increased clarity on
what good | oo

éésupports the | i kel.
success!

A FDA Guidance in 2020: use FDA reviewer guidance in
collaboration with industry and patients to elaborate
what good looks like and how to achieve it

A Since continued development of benefit-risk should
OCcCuUr in a precompetitive, cooperative manner,
suggest a public-private partnership to jointly address
methodological and practice related issues, best
practices for industry, regulators and patients

A MDIC offers a positive model!

Company Confidential 123
8/24/2009 © Eli Lilly and Company




Capacity Building: Realizing PDUFA V&VI
Benefit-Risk Goals

Progress the FDA framework

AAdvance the baseline
ABroader use in dialoguing with the Agency and eventually, patients
AGreater transparency on how decisions are made
AData summarization and visualizations supportive of the decision are critical addition
AMethods tool kit or catalog
AStandards for methods application
AAssessing outcome importance
AAdaptation and application to post-marketing assessments

Use of patient perspective methods in benefit-risk assessment, with inclusion in
labeling as a tool for patient communication

AResolve how partially completed patient perspective information (Voice of the Patient snapshots) can be
updated and used in reviews

AUse and communication of patient developed perspectives submitted directly to the Agency
ATypes of data and how FDA will evaluate it

Qualitative and Quantitative benefit-risk assessment

ADevelop a methods catalog with standards, best practices

Company Confidential 124
8/24/2009 © Eli Lilly and Company



Capacity Building: Realizing PDUFA V&V

Benefit-Risk Goals ¢

A Build knowledge and experience not only with
preferences, statistics, and methods but also

with areas such as 0C / Dec
and o0Judgment Based [ - n Ma
which give insight into the principles and

processes of qualitative and quantitative o

benefit-risk assessment

V Practical constructs based on the theory and
practice of Decision Sciences

Company Confidential 125
8/24/2009 © Eli Lilly and Company






Moon Shot Thinking: Integrated Benefit-Risk
Science

X K | L] Qé.,. .wa:SRS‘R | é N\E K Y.ull, dl/u EU)[Y é él] 7\ 2 y Z
Benefit-Risk & Related Work Streams
RWE & Patient Vo Training Policy and
Big Data Focused Drug Tools and Regulatory
Development Education Science
Active Developing Software Common Inclusion of
surveillance and applying tools training for B-R in
i labelin
Scr)]gnecting E?:firr];nces ameRRI rFe[\)/'iac;wers |
risk data into  in regulatory DIOCZESSION industry, gollalboradtively
B-R review & Treatment patients evelope
development of Guidances
uncertaint
Improved Disease _ y Forum for Use
effectiveness  perspective Fit for shared beyonq
data with guidances purpose learning & review:
benefits qualitative & best Application
evidence quantitative practices across the
methods lifecycle
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Use of BenefiRisk Frameworks to support Advisory Committee meetings | Effectively communicating information

Communication Communication
Input AC AGENDA | Output
ol " FDA Introduction. Framing the d
[ | = GJ
"5'@ e Company presentation: Comprehensive
g_g p) 0 Unmet need: disease* sl
AC S O = o Mechanism | Efficacy o
Vendors S o S & Sy
c 0 Special issue(s)
8 o Clinical perspective*
AC > b FDA presentation: Isstfecused ‘ -§
< = < o Statistical | clinical review G
Members Qg a) : n
T L o Safety | risk management S
‘Cﬂ 0 Expert presentation (opt) =
<
. Lunch Stakeholders Press 0
Open Public Hearin w.
Questions | Discussion o,
o Efficacy =
Recommendations o Safety (risk management) =
® BR Frémeworl_( _ Vote | B-R Rationale <
Education | training o Approval (yes, no, abstain) L

aled McXI Hamd p [/ KI NI Ob SRigk AssessienCtbroughbut the MeliNdl IProdct [[if@ CyclefBlathaitaforPH | University of Colorado Anschutz Medical Campus



Use of BenefiRisk Frameworks to support Advisory Committee meetings | Effectively communicating information

Extending the BR Framework for AC Discussion and Deliberation on
Risk Evaluation and Mitigation Strategies (REMS)

Benefit-Risk Dimensions

Dimension Evidence and Uncertainties | Conclusions and Reasons
Analysis of Analysis of Real-World Situation
Condition + A Setting(s) of Care: healthcare delivery norms, clinical practice workflows
Current Treatment A Provider-Patient: current knowledge, attitudes, behaviors, skills, resources
Options A Health System: current priorities, gluidelines, laws and policies
Benefit Real-World Translation: Design and Implementation
A Anticipated care gaps (given risk management goals and situation analysis)
Risk and Risk + A Evidence: clinical development, post-marketing, scientific literature
Management I A Risk management strategy selection (social science mechanism of action)
A Implementation readiness (stakeholder input)

Figure Source: Draft PDUFA VI Implementation Plan (FY22Q23

aled McXI Hamd p [/ KI NI Ob SRigk AssessienCtbroughbut the MeliNdl IProdct [[if@ CyclefBlathaitaforPH | University of Colorado Anschutz Medical Campus
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Benefit Risk Assessment:
Incorporating the Patient Perspective

Theresa V. Strong, PhD
Director of Research Programs
Foundation for PradeWilli Research

Q@: FOUNDATION FOR
ﬂ“?" PRADER-WILL |
vl

RESEARCH




PraderWilli Syndrome

A Complex neurodevelopmental disorder caused by loss of
paternally expressed, imprinted genes on chrl1543Bl

A Frequency ~1/15,000 births: occurs spontaneously, affects
males/females, all races and ethnicities m

A Major features:

I Multiple clinical issues: endocrinopathies, scoliosis, gastrointestinal
problems, temperature dysregulation, decreased pain sensitivity

I Hallmark symptoms: Hypotonia, FAThyperphagia, obesity

I Mild to moderate intellectual disability
I Challenging behavioral profile with high risk of mental illness



International Consortium to Advance

. Clinical Trials in PWS

A Multi-stakeholder effort that leverages expertise of patient advocacy
groups, industry, and academicians, with input from FDA and EMA

A Address the unmet scientific, technical, clinical and regulatory needs of
clinical trials for PWS in the precompetitive space

A Use of rigorous scientific methods

A Patient and caregiver perspective integrated throughout HARMONY
MSV t.\ y .
ConSynancey rhythm '*?’éanlona

"""\‘ N
i 'x ko2 d| THE UNIVERSITY OF - Karolinska
Prader.Will ey SYDNEY &’% -~ Institutet

France

@J FOUNDATION FOR 4

/@ PRADR-WILL F!mxﬁ%'h/ﬂu
YUY Research S SN (5

VANDERBILT UNIVERSITY Montefiore % %QSF\“]?EQ{EIR%\I&SEFXE




Qpws e International Consortium to Advance

CONSORTIUM

Clinical Trials In PWS

WWW. pwsctc.org

Current areas of focus

Development of patiententric endpoints

Convey patient experience to inform product development
and regulatory decision making:

A Unmet medical needs
A Impact of PWS on individual and their family

PWS Perspectives

PWS Across
the Lifespan

Impact of PWS on Individuals and Their Families and Views
on Treatments: Results of an International Online Survey




Z i [nternational Consortium to Advance Clinic

WWW.pwsctc.org

Trials in PWS

| dZNNBY (I NBlFa 2F F20dza 602y i QRU

A Treatment preferences using quantitative
methods

A Risk tolerance

A Meaningful outcomes and improvement in

Assessing the Potential Impact of Treating Hyperphagia Among
People With Prader-Willi Syndrome Using Disease-Specific Qalys

Authors  JF Bridges, T Lavelle, J Tsai, N Kayadjanian, T Strong
Publication date  2018/5/1

Journal  Walue in Health

QOL

Treatment Benefit and Risk Tolerance: A Diserete
Choice Experiment Tsai & Bridges, in preparation
Drug A Drug B
m"ﬂ‘;’;’:;’,"jgita &-point impravement 10-pointimprovement . Maximal Acceptable Risk for 5-point improvement in hyperphagia
11.80
.5% ‘weight loss 1.0.% welght loss . 078
Improvement
in obesity
(weight loss) 10
No it risk 20% higher risk 8
333 628
Increased risk.
of skin rash [
_ 10 in 1000 risk . 1in 1000 risk 4
Risk of liver B 2z
damage
1]
!2!.‘2?!1'35 O O Weight increase (%) Risk of Risk of liver damage

skin rash (%) (1in 1000)



Incorporating the Patient Perspective into the Benefi

Risk Assessment

A How can the channels for patients/patient groups to contribute to
discussions on diseaspecific considerations that inform the B/R
assessment be strengthened?

Al 2¢ Oly aKl NAFAE2 20FA POQINPIRDZOSY 0 ¢
encouraged/incentivized? o

A How do we ensure that patient experience information generated byfig

ARG

patients/patient groups is reaching those who are making benefit risk™
assessments and regulatory decisions?

Guidance: Additional clarity on what information is useful; how it is
being used and best practices for patients/patient groups to directl
convey appropriate information to relevant FDA staff
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USING BENEFIT -RISK to
INFORM FDA and SPONSOR
DECISION - MAKING In the
POST- MARKETING SETTING

Judith W. Zander, M.D.
Director
Office of Pharmacovigilance and Epidemiology
Office of Surveillance and Epidemiology
Center of Drug Evaluation and Research



The opinions expressed in this lecture are those of
the presenter, and do not necessarily represent the
views of the US Food and Drug Administration or

the US Government

No conflicts of interest to disclose
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Agenda

A When might FDA/industry conduct Benefit -Risk (B -R)
Assessments

A How premarket B -R Assessment can inform Post Marketing (PM)
B-R

A Key Considerations in B -R assessments

A How sponsors and FDA might use B -R Assessments in Decision
making

A Communication of PM changesinB  -R
A Case Study: Natalizumab
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Critical Concepts of Benefit

-Risk

Assessment
Benefit -Risk across the Lifecycle

A The Benefit -Risk
Framework is applicable to
the post marketing setting

A Advancing systematic B -R E>
assessment to support post
marketing regulatory
decision making requires
addressing a number of
guestions

V

V

V

V

When should B -R assessment apply
in the post marketing setting?

How should post marketing (PM) B -
R assessments build on premarket
B-R?

How do we account for an evolving
therapeutic context?

How can we best incorporate the

highly variable sources of post

mar keting evidence of
benefit and risks?

How can we leverage perspectives
from patients who have post
marketing experience with the
product &s

benefi ti186 and

h a



Benefit -Risk: a Continuum

A When: Benefit -Risk assessments occur throughout the lifecycle of a
product

A Relevant evidence from pre -market B -R that may inform PM B -R:
I Risk mitigation may have been evaluated as part of the NDA

I Relevant BR Considerations: Analysis of Condition, Treatment
options, uncertainties, and patient input into disease burden,
risk tolerability, unmet need and trade offs

A BR assessment continues informally and formally through PM use
as safety information accrues

www.fda.gov 147



Sample milestones along the medical product lifecycle that may have a

particular bearing on benefit

-risk assessment of a marketing authorization

> Drug Discovery >

Clinical Trials

FDA

Review

Post-Market >

.\ .\ Incorporate

De fin; target risk mitigation
patient population Define inclusion
_ \criteria
Identify unmet
patient needs Select study endpoints;

Develop or modify Clinical

Outcome Assessments

Define key
features of

trial design

.\ Design %

1 \Submit \Pmpﬂse label

proposed \“ Advisory \ Periodic changes
REMS \ Committee B-R Eval Report
ay Meeting | | (PBRER)
Finalize \
application Conduct REMS
(eCTD) assessment
Conduct
postmarket
clinical study



Some Sources of Drug Safety Information

Product

Quality
Reports

Animal

Toxicology
Studies

Pharmace
genomics
Studies

Spontaneou
s Adverse
Event
Reports

Drug Safety
Information

Clinical
Pharmace
logy Studies

Observa
tional
Studies

Registries
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FDA Monitors Information for Safety Signals

A Labeling Supplements

A Periodic Benefit Risk Reports (PBRERS) or PSURs  -usually
contain informal BR assessments

A Literature -case reports, study results, meta analyses
A Spontaneous reports (FAERS) -case review, data mining

A Safety findings froman sNDA, PMR, PMC, sponsor or FDA
study (ex. Sentinel)

A Risk Evaluation and Mitigation Strategy (REMS)
Assessments
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What Is a Safety Signal

A Information that arises from one or multiple sources
(including observations and experiments), which
suggests a new potentially causal association or a
new aspect of a known association, between an
l nterventi on and an event or

*CIOMS IX 2014
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Post-Market Safety Signal Assessment

152



Examples of Possible Concerns

-New adverse drug reaction
-Potential adverse drug reaction
-Medication error

-Ineffective REMS

-Evidence of lack of effectiveness

-Other (quality issue potentially impacting
safety or efficacy)
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A For many regulatory decisions, such as a routine update
to a product label, the regulatory assessments guiding
these decisions do not require a formal evaluation of
benefits and risks

A A safety concern may arise that requires a formal B -R
assessment to inform regulatory decision making that
may lead to
-Initiation of a REMS

I Inclusion of a boxed warning
I Marketing withdrawal
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FDAOSs

B-Risk &rbimetwork for Human Drug Review

Dimension

Evidence and Uncertainties

Conclusions and Reasons

Analysis of
Condition

Current Treatment
Options

Benefit

Risk and Risk
Management

Conclusions Regarding Benefit-Risk




PM ConsiderationsinaformalB -R

A Seriousness of potential harm

A Therapeutic context
A Medical need met for patients
A Uncertainties surrounding risk

APotential i mpa

Cct
patient soO-makiagc i S |

of regulatory actio
on

A Potential to manage B -R:
I with labeling
I Is additional risk minimization required i.e. REMS
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Managing the Risks of Medicines - REMS

A A REMS is a required Risk Management Plan that uses tools

beyond the prescribing information to ensure that the benefits
of certain drugs outweigh their risks.

A May include:

I Medication Guide or Patient Package Insert

I Communication Plan
I Elements to Assure Safe Use
I Implementation Plan

A Must include:

I Timetable for assessment
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Possible Measures of Risk Minimization
effectiveness

A REMS assessments monitor the effectiveness of
the REMS

A A formal study, for example a PMR or FDA
study which can include drug utilization use
limited to those who achieve the benefit where
the risk tolerance is acceptable
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Opportunities for Communication of B -R
iInformation

I Prescribing Information
I PBRERS (sponsor)

i Dear Doctor Letters (sponsor)
I Drug Safety Communications (FDA)
| Safety Supplements (sponsor)

I FDA Advisory Committee Meetings (FDA and
Sponsor)

I ?0ther
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Opportunities for Patient input into B -R

~DA Public Meetings
Patient focused Drug Development (FDA)

Patient and Disease Advocacy Groups
Patient Registries

A Sponsor Outreach:

o T>o T I

I Input into risk minimization strategies (REMS) pre
and post market

I PROs

I Surveys
I New technologies: ex -mobil apps 160



Case Study: Natalizumaldpproval

w Integrin receptor antagonist  w Initially approved to reduce
¢ . AY R &-subuditob n frequency of clinical
hpim YR hnpi 1 exaggib8tangin ypagents with
relapsing form of multiple
sclerosis

w Routine monitoring in place

Approved
23 November 2004

e
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Natalizumalx First Cases of PML

w Within three months of w PML is arare, serious, progressive
approval, two cases of neurologic disease, usually occurring in
progressive multifocal immunosuppressed patients, often

leukoencephalopathy (PML) resulting in irreversible neurologic
reported in multiple sclerosis deterioration and death.

patients w Marketing was suspended
Approved . .
23 Novernber 2004 w Intensive evaluation of all data
Marketing

suspended
28 February 2005
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2006 Natalizumab{ Considerations*

Therapeutic Context & Benefit
Dimension

Evidence and Uncertainties

Conclusions and Reasons
Analysis of

ANatalizumab was originally approved in 2004 for relapsifyMultiple sclerosis is a
Condition forms of multiple sclerosis (MS), which frequently

serious and potentially
progresses to severe disability and/or death. life-threatening disease.
ANatalizumab was a novel treatment mechanism for MS] AA significant unmet need|
Current | AOther effective treatments were available at the time of
Treatment

: existed for more
approval, but a substantial number patients remained
Options

- efficacious, better
untreated for many reasons, including lack of efficacy of tolérated treatments.
tolerability of existing treatments.

APreviouslyapproved drugs for MS required clinical trials
showing evidence of benefit through two years. The re

_ ylidemonstrated substantia
of Tysabri were so promising that accelerated zatpprovaISI\/\/aQ,e”ef't with regards to
Benefit granted based on one year of data

reduction in relapse rateg

ANatalizumab

d

AAdditional efficacy evidence submitted in response to te
I OOSt SN} SR | LILINR DIt NBJ dz)\
aasSaaySyid 2F (0KS RNHzAQa

(/)>

+ >

y u
A

(/)>
(et ety
(e
Q¥
—
Z
&
<
LL
c
A
0)]
<

NB Y
y

Next slide

Information in this section draws from materials presented by FDA at a 2014 public workshop on Characterizing and Cangrumiestainty in the
Assessment of Benefits and Risks of Pharmaceutical Products, availabie: at


http://nationalacademies.org/hmd/Activities/Research/DrugForum/2014-FEB-13.aspx

2006 Natalizumab{ Considerations

Risk and Risk Management

Dimension Evidence and Uncertainty Conclusions and Reasons
Aln the review of natalizumab safety| AThe submitted additional evidence
FDA sought to determine the AYONBI aSR C5! Qa
magnitude of the risk of PML to PML cases were caused by
patients exposed to natalizumab. natalizumab The assessment did nt
: . resolve uncertainties regarding
Aln tot?I:[_B ca??zgvoeore |(19ntlf|e(13_Ir|]n . underlying risk factors, including use
_ popu ﬁ '.OT(Of Nfect Patients. end of immunosuppressing drugs and
Risk and | overall risk of infections (serious and ,  -tion ofnatalizumabuse.
RiskMgt | non-serious) was similar for

natalizumabvs. placebo. However,
the drug appeared to cause an
increased rate of specific serious
infections, including PML.

AConcerns also included the inability
to (a) identify individual patients wﬁ]o
are at greater risk of contracting
PML, and (b) to mitigate death or
other serious effects of PML.
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2006 Natalizumab B Considerations

Benefit-Risk Integrated Assessment

A The question FDA faced was whether the risk of PML (and residual uncertainty abput
that risk) outweighed the substantial benefit of the drug to MS patients.

A 2006 Advisory Committee Meeting: Patients, family, and health care providers test|fied
to the difference that Natalizumab had made in the lives of MS patients, as well as|the
willingness of patients to continue treatment despite the risk of PML.

A AC voted unanimously to reintroduce Natalizumab to the market. AC also voted
unanimously to impose restrictions and requirements on the use of Natalizumab.

AC5! O2yOf dzZRSRY aAyYy (GKS FIOS 2F (KSaS|LRIUISYlA
Natalizumab clearly justifies its-retroduction into the market [with certain
NEBIljdZANBYSydae X YR (KIFIG LIKe@aAOAlrya [[yR LI GA
RSOARS AT (GKAA OGNBFIOYSYUO A& FLLINRPLINARIIGS Ay |




Natalizumalx Marketing Resumed

w Intensive evaluation revealed w Marketing was resumed with

no additional cases in strict risk management

multiple sclerosis patients ¢ Restricted distribution
w FDA sought input form ¢ Preinfusion evaluations

experts and the public, ¢ Registry of all patients

including patients

Approved Marketing resumed
23 November 2004 05 June 2006
Marketing
suspended

28 February 2005
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Natalizumalc More Updates

Table 1: Estimated United States Incidence of PML Stratified by Risk Factor

w Label updated in May 2015
to include most recent data
on risk factors for PML

Approved Marketing resumed
23 November 2004 05 June 2006
Marketing
suspended

28 February 2005

Anti-JCV

TYSABRI

Anti-JCV Antibody Positive

Antibody Negative ExposureT No Prior Immunosuppressant Use Prior Immunosuppressant Use
1-24 months <1/1,000 1/1,000
<1/1,000 25-48 months 3/1,000 12/1,000
49-72 months 6/1,000 13/1,000

Notes: The risk estimates are based on postmarketing data in the United States from approximately 69.000 TYSABRI exposed

patients.

TData beyond 6 years of treatment are limited.

The anti-JCV antibody status was determined using an anti-JCV antibody test (ELISA) that has been analytically and clinically
validated and is configured with detection and inhibition steps to confirm the presence of JCV-specific antibodies with an
analytical false negative rate of 3%.

Label updated
05 February 2010

Label updated
22 April 2011

Label updated
20 January 2012

Label updated
12 May 2015
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Natalizumalb; Summary

w lterative
¢ One finding leads to another

w Incremental
¢ One step at a time

w Essential
¢ Needed for the safe use of the drug
Approved Marketing resumed Label updated Label updated
23 November 2004 05 June 2006 22 April 2011 12 May 2015
Marketing
suspended Label updated Label updated
28 February 2005 05 February 2010 20 January 2012

168



Overall Summary

A New safety concerns may emerge from diverse sources

A As safety concerns are identified, FDA and sponsors may perform B -
R assessments related to marketed drugs

A Not all new safety concerns requires a formal B -R assessment for
regulatory decision making

A There may be unique considerations in a PM B -R assessments

What are the greatest opportunities for sponsors and FDA to use and
communicate the B -R framework in the PM setting?
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When and how to effectively engage in timely discussions in the post-market
setting

A Routine updates: periodic safety reporting

A Signals with serious outcomes: severity, frequency, public health
Impact

A Clarity on considerations for BR assessment that may be key to
post-marketing regulatory decisions

A Quantitative BR, if necessary

A Patient preference, if necessary

SANOFI «p 17



When and how to use formal quantitative BR

PROTECT

Recommended methods:

MCDA

WwMNCB {where all endpoints are binary and
there are only 2 alternatives)

Recommended
methods:
PrOACT-URL
BRAT

ITC/MTC (for indirect
evidence)

Collect data

Classify evidence

Identify favourable
and unfavourable
effects

Present data on key
effects for each

Aggregate effects data and Quantitative BR
value judgements explicitly assessment

Is one
alternative
clearly most
preferred?

Semi-
qguantitative BR
assessment

Recommended method:

Judge relative value of MCDA
benefits and risks

alternative
Is one
alternative Qualitative BR
Recommended visualisations: clearly assessment
Effects table
Forest plot bESt?

SANOFI 2
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prefer.

PATIENT PREFERENCES

Pre-clinical Clinical
development development

Research &
Discovery

Marketing HTA & Post-

Authorization Reimbursment Marketing

— Benefit-risk assessment
Patient trade-off understanding
Subpopulation identification
Benefit-risk weighing

— Early access

— Labelling optimization

Product acceptance

Extensions of indications

Post-marketing assessments
L Risk weighing

Product innovation

Product design validation

— |deation — Clinical trial design — Economic evaluation

IE Medical need assessment
Disease familiarization
Target Product Profile design
— Prototyping

Product design adaptation

— PRO identification

— Inclusion and exclusion criteria
development

— Treatment arm selection

— Acceptable uncertainty level
calculation

— Information and communication
to patients

— Benefit-risk assessment

Patient trade-off understanding
Subpopulation identification
Benefit-risk weighing

— Product design validation

Cost-effectiveness analysis
Cost-benefit analysis
Cost-utility analysis
PRO identification
Subpopulation identification
Outcomes weighing
QALY estimation

SANOFI <2
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prefer.

PATIENT PREFERENCES

Research & Pre-clinical Clinical HTA &

Discovery development development Reimbursment

/ Patient-centered benefit-risk assessment (PCBR) \
Assessment of:

A Trade-offs between benefits and risks

A Maximum acceptable risk, risk tolerance

A Minimum acceptable benefit, how meaningful the clinical outcome is

A Tolerant sub-populations

A Possibility to integrate in MCDA as PPS can elicit weights for clinical outcomes
K A Need to assess sensitivity of decision to patient preferences /

SANOFI » | 176



Patient preference methods: qualitative/exploration prefer-

PATIENT PREFERENCES

Preference
exploration

Individual/group

- G thod
Individual methods roup methods methods

SANOFI 0 Soekhai et al. Drug Discovery Today. 2019. In press -



Patient preference methods: quantitative/elicitation prefer-

PATIENT PREFERENCES
Preference
elicitation
Discrete choice

based methods Ranking methods Inr(il\lgftehrgg g = Rating methods

SANOFI 0 Soekhai et al. Drug Discovery Today. 2019. In press e



When and how FDAOs BR Framewor k can be

A Labels

- Coul d contain components of the Agrido
- Condition, treatment options, key benefits and risks, risk management

A Safety communications
- Reasons behind safety concern need to be clarified

A Public i private partnership:
A To improve clarity on considerations for BR assessment that may be key to post-
marketing regulatory decisions
A To develop a guidance on when and how to use formal quantitative BR
evaluation
A To develop a guidance on when and how to use patient preference in BR
evaluation

SANOFI «p " 170
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Discussion of Next Steps and Future Directions

Scott Evans, PhD, MS
Director, The Biostatistics Center
Professor, Department of Epidemiology and Biostatistics
George Washington University

Duke Margolis Center for Health Policy
May, 2019




Most clinical trials fail to provide the evidence
needed to iInform medical decision-making.
However, the serious implications of this deficit
are largely absent from public discourse.

DeMets and Califf, JAMA, 2011




FDA Advisory Committee Reports

Benefit-Risk Integrated Assessment

Benefit-Risk Dimensions

Dimension Evidence and Uncertainties Conclusions and Reasons

Benefit

Risk and Risk
Management

The Formula
A Analysis of condition

I Repeat from the Introduction
A Current treatment options

I Repeat from the Introduction
A Benefit

I Repeat the efficacy result
A Risk Management

I Repeat safety result

I Theorize how to manage AEs
A Conclusion

I Benefits outweigh the harms



Benefilt:ri1 sk evaluati on s

assessing how interventions affect patients.

Segregating benefits and harms is not pragmatic.




Example

A We measure the duration of hospitalization
AShorter duration is better é or |
A The faster the patient dies, the shorter the duration

A Interpretation of an outcome needs context of other clinical
outcomes for the same patient

A Why do we analyze them separately?
e



Quiz

A Suppose a loved one is diagnosed with a serious disease
A You are selecting treatment

A 3 treatment options: A, B, and C

A 2 outcomes, equally important

I Treatment success: yes/no
| Safety event: yes/no



RCT Comparing A, B, and C: Analysis of Outcomes

A (N=100) B (N=100) C (N=100)




RCT Comparing A, B, and C: Analysis of Outcomes

A (N=100) B (N=100) C (N=100)

Success: 50% Success: 50% Success: 50%




RCT Comparing A, B, and C: Analysis of Outcomes

A (N=100) B (N=100) C (N=100)
Success: 50% Success: 50% Success: 50%
Safety event: 30% Safety event: 50% Safety event: 50%




RCT Comparing A, B, and C: Analysis of Outcomes

A (N=100) B (N=100) C (N=100)
Success: 50% Success: 50% Success: 50%
Safety event: 30% Safety event: 50% Safety event: 50%

Which treatment would you choose?




RCT Comparing A, B, and C: Analysis of Outcomes

A (N=100) B (N=100) C (N=100)
Success: 50% Success: 50% Success: 50%
Safety event: 30% Safety event: 50% Safety event: 50%

Which treatment would you choose?

Choose Aéright?




Analysis of Patients: 4 Possible Outcomes

A (N=100) B (N=100) C (N=100)
Success: 50% Success: 50% Success: 50%
Safety event: 30% Safety event: 50% Safety event: 50%
Success Success Success
- - + : + :
SE + 15 15 50 0 0 50

_ 35 35 0 50 50 0




Analysis of Patients: 4 Possible Outcomes

A (N=100) B (N=100) C (N=100)
Success: 50% Success: 50% Success: 50%
Safety event: 30% Safety event: 50% Safety event: 50%
Success Success Success
- - + : + :
SE + 15 15 50 0 0 50

- 35 0 50 50 0




Analysis of Patients: 4 Possible Outcomes

A (N=100) B (N=100) C (N=100)
Success: 50% Success: 50% Success: 50%
Safety event: 30% Safety event: 50% Safety event: 50%
Success Success Success
- - + : + :
SE + 15 15 50 0 0 50
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Analysis of Patients: 4 Possible Outcomes

A (N=100) B (N=100) C (N=100)
Success: 50% Success: 50% Success: 50%
Safety event: 30% Safety event: 50% Safety event: 50%
Success Success Success
- - + : + :
SE + 15 15 50 0 0 50

= = o ) s 0] o




What Is the Question?

A We define analysis populations
I Efficacy: ITT population
| Safety: safety population

AEf ficacy popul ation | safety pop!

A We combine these analyses into benefit:risk analyses. To whom
does this analysis apply?

A Personalized medicine? We are not analyzing the patient.
e



A Vision

The good physician treats the disease.
The great physician treats the patient.
William Osler



















































