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Context

ÅFDA qualitative structured B-R framework ςprimarily discussed in context 
of premarket assessment 

ÅPDUFA VI  (FDARA 2017) enhancing benefit-risk assessment in regulatory 
decision-making
ÅFDA will furtƘŜǊ ǘƘŜ ŀƎŜƴŎȅΩǎ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ǎǘǊǳŎǘǳǊŜŘ ōŜƴŜŦƛǘ-risk assessment, 
ƛƴŎƭǳŘƛƴƎ ǘƘŜ ƛƴŎƻǊǇƻǊŀǘƛƻƴ ƻŦ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ǾƻƛŎŜ ƛƴ ŘǊǳƎ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ŘŜŎƛǎƛƻƴ-
making, in the human drug review program 

ÅFY 2019 --FDA will convene a meeting, conducted through a qualified third party, to 
gather industry, patient, researcher, and other stakeholder input on key topics.  

ÅIncluding applying the benefit-risk framework throughout the human drug lifecycle, including 
ōŜǎǘ ŀǇǇǊƻŀŎƘŜǎ ǘƻ ŎƻƳƳǳƴƛŎŀǘƛƴƎ C5!Ωǎ ōŜƴŜŦƛǘ-risk assessment

ÅFY 2020, FDA will publish a draft guidance on benefit-risk assessments for new drugs 
and biologics



ÅFrom PDUFA VI: 
Å!ǊǘƛŎǳƭŀǘŜ C5!Ωǎ ŘŜŎƛǎƛƻƴ-making context and framework for benefit-risk 

assessment throughout the human drug lifecycle

ÅDiscuss appropriate interactions between sponsors and FDA during drug 
development to understand the therapeutic context for regulatory decisions

ÅDiscuss appropriate approaches to ŎƻƳƳǳƴƛŎŀǘŜ ǘƻ ǘƘŜ ǇǳōƭƛŎ C5!Ωǎ ǘƘƛƴƪƛƴƎ 
ƻƴ ŀ ǇǊƻŘǳŎǘΩǎ ōŜƴŜŦƛǘ-risk assessment, such as through using the B-R 
framework at AC meetings

ÅFrom 21 CC: discuss how patient experience datacan be used to 
inform benefit-risk assessment

8

Benefit-risk guidancetopics 



21st Century Cures Act

Å21st Century Cures Act (2016) Title III Section 3002 requires FDA to 
issue new guidance regarding methods and approaches to be used in 
ŎŀǇǘǳǊƛƴƎ ŀƴŘ ƳŜŀǎǳǊƛƴƎ ǇŀǘƛŜƴǘǎΩ ŜȄǇŜǊƛŜƴŎŜǎ ŀƴŘ ǇŜǊǎǇŜŎǘƛǾŜǎ 
including guidance on:
ÅάƘƻǿ ǘƘŜ {ŜŎǊŜǘŀǊȅΣ ƛŦ ŀǇǇǊƻǇǊƛŀǘŜΣ ŀƴǘƛŎƛǇŀǘŜǎ ǳǎƛƴƎ ǊŜƭŜǾŀƴǘ ǇŀǘƛŜƴǘ 

experience data and related information, including with respect to the 
structured risk-benefit assessment framework described in section 505(d) of 
the Federal Food, Drug, and Cosmetic Act (21 U.S.C. 355(d)), to inform 
ǊŜƎǳƭŀǘƻǊȅ ŘŜŎƛǎƛƻƴ ƳŀƪƛƴƎέ  Section 3002 (c)(8) 



ÅPatients are experts on living with their disease

ÅTheir input can inform throughout lifecycle, 
e.g.,:
ÅThe therapeutic context

ÅThe potential benefits that are most meaningful

ÅThe acceptability of risk and uncertainty

ÅThe value and burden of risk minimization efforts

ÅIƻǿ ŀ ǇǊƻŘǳŎǘΩǎ .-R profile changes in light of new 
information about benefits or risks

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

10

The role of patient input

C5!Ωǎ tŀǘƛŜƴǘ-Focused Drug Development
https://www.fda.gov/Drugs/DevelopmentApprovalProcess/uc
m579400.htm



FDA Discussion Document 
Outlined Planned Approach to this Guidance

ÅDecisions and activities undertaken by Sponsors in development of their 
products-- and evidence generated to support their marketing applicationς
can have a significant impact on the ultimate benefit-risk assessment that 
support drug regulatory decision-making.

ÅIntent of planned benefit-risk guidance is to provide sponsors and other 
stakeholders with a clearer understanding of how considerations on a 
ŘǊǳƎΩǎ ōŜƴŜŦƛǘǎΣ ǊƛǎƪǎΣ ŀƴŘ ǳƴŎŜǊǘŀƛƴǘƛŜǎ ŦŀŎǘƻǊ ƛƴǘƻ C5!Ωǎ ǊŜƎǳƭŀǘƻǊȅ 
decisions about the marketing authorization of a drug

ÅThis understanding can ƘŜƭǇ ƛƴŦƻǊƳ ǎǇƻƴǎƻǊǎΩ ŘŜŎƛǎƛƻƴǎ ŀōƻǳǘ ǘƘŜƛǊ ŘǊǳƎ 
development programs and the evidence they generate in support of their 
new drug applications or biologics licensing applications.



¢ƻŘŀȅΩǎ aŜŜǘƛƴƎ

ÅThree sessions featuring FDA considerations and panel 
discussions on:  

1. How evidence generated by Sponsor in their drug development 
programs can best inform the benefit-risk assessment of a marketing 
application
Å/ƻƴǎƛŘŜǊƛƴƎ ǎǘŀƎŜǎ ŀƴŘ ƳƛƭŜǎǘƻƴŜǎ ƛƴ άƭƛŦŜ ŎȅŎƭŜέ ŀƴŘ Ƙƻǿ ŘǊǳƎ ŘŜǾŜƭƻǇƳŜƴǘ 

activities can inform benefit-risk assessments. 

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

3. How benefit-risk assessment inform FDA and sponsor decision-making 
in the post-market setting.

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



²Ŝ ƭƻƻƪ ŦƻǊǿŀǊŘ ǘƻ ǘƻŘŀȅΩǎ ŘƛǎŎǳǎǎƛƻƴΗ



Introduction: FDAõs approach to Benefit-

Risk Assessment
Sara Eggers, PhD & Kerry Jo Lee, MD, U.S. Food & Drug Administration
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Introduction 

C5!Ωǎ !ǇǇǊƻŀŎƘ 
to Benefit-Risk Assessment in 
Human Drug Review

Sara Eggers, PhD
Decision Support and Analysis Team
Office of Program and Strategic Analysis (OPSA)
Center for Drug Evaluation and Research (CDER)
U.S. Food and Drug Administration (FDA)
Sara.Eggers@fda.hhs.gov

tǳōƭƛŎ aŜŜǘƛƴƎΥ /ƘŀǊŀŎǘŜǊƛȊƛƴƎ C5!Ωǎ 
Approach to Benefit-Risk Assessment 
Through the Medical Product Lifecycle

Duke-Margolis 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).
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Background on FDA Benefit-Risk Assessment 
for Human Drug Review

17

ά{ǘǊǳŎǘǳǊŜŘ !ǇǇǊƻŀŎƘ ǘƻ .ŜƴŜŦƛǘ-Risk Assessment 
in Drug Regulatory Decision-aŀƪƛƴƎέ

PDUFA V* Implementation Plan
February 2013

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

ά.ŜƴŜŦƛǘ-Risk Assessment in Drug Regulatory Decision-aŀƪƛƴƎέ

PDUFA VI** Implementation Plan
March 2018

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

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



FDA 2019 Discussion Document on 
Benefit-Risk Throughout the Drug Lifecycle1

ÅPertains to CBER and CDER 

ÅCDRH has guidance on benefit-risk determinations 
for medical devices2

ÅtǊƻǾƛŘŜǎ ōŀŎƪƎǊƻǳƴŘ ƻƴ C5!Ωǎ ŀǇǇǊƻŀŎƘ ǘƻ 
benefit-risk assessment for regulatory 
decisions regarding marketing authorization

ÅIdentifies topics that FDA may address in draft 
guidance

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

18
1. https://healthpolicy.duke.edu/sites/default/files/atoms/files/discussion_guide_b-r_assessment_may16.pdf
2. https://www.fda.gov/regulatory-information/search-fda-guidance-documents/factors-consider-when-making-

benefit-risk-determinations-medical-device-premarket-approval-and-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 benefit-risk assessment in human drug review?

Evaluationof the demonstrated benefits 

and risks of a medical product, and 

Making a judgmentas to whether the 

expected benefits outweigh the potential 

risks associated with its expected use

19
CǊƻƳ C5!Ωǎ tŀǘƛŜƴǘ-Focused Drug Development Glossary, available at https://www.fda.gov/Drugs/DevelopmentApprovalProcess/ucm610317.htm

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


Fundamental elements of Benefit-Risk Assessment

Options
Expectations 
(Outcomes)

Values

Decision Context
Å Regulatory mission and mandate; Risk management goals
Å Product, condition, patient population, constraints, precedents

Uncertainty 

20



C5!Ωǎ .ŜƴŜŦƛǘ-Risk Framework for Human Drug Review

2121

ÅStructured approach for B-R 
assessment and communication

ÅImplemented into new drug review 
Satisfying 2012 PDUFA* commitment 
and FDASIA** requirement

ÅReflects reality: B-R assessment is 
fundamentally a qualitative exercise 

ÅFlexible to include supporting 
quantitative analyses

Therapeutic context for 
weighing benefits and risks

Product-specific assessments 
based on available evidence

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



Desired outcomes of the Benefit-Risk Framework

Clear and concise snapshot

ÅSharpen focus on the most 
relevant issues 

ÅArticulate the applied clinical 
reasoning and judgment

ÅFaithfully capture deliberations

22

Aligned with review process

ÅFit naturally within existing 
review processes

ÅApply broadly to the range 
and lifecycle of regulatory 
decisions

Consistent and accessible

ÅImprove transparency in the 
decision-making process

ÅProvide standard structure for 
communication

ÅProvide an accessible record of 
the decision for reference



Implementation of the Benefit-Risk Framework
PDUFA V (FY13 ςFY18)

CDER begins revising 
review templates to 
incorporate BRF

9/2013 12/15

2
0
1
3

FDA 2013  
Implementation 
Plan published

2/2013

CBER integrates BRF 
into review templates

5/2013

2
0
1
5

2
0
1
7

CDER implements new
review templatefor 
NMEs & original BLAs

3/2015

CDER broadens 
implementation to 
a wider set of NDAs

9/2017

3rd party evaluation 
of BRF completed

9/2017

9/2017 FDA holds public 
meeting on B-R

23
For more detail, see Section III of the 2018 Implementation Plan: https://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
(drug reviews for FDA approvals are found at drugs@FDA, 2016 and later)

24
(e.g., TROGAZO [ibalizumab], table portion only), available at https://www.accessdata.fda.gov/drugsatfda_docs/nda/2018/761065Orig1s000SumR.pdf

Currently, approval documentation 
may  include more than one BRF

Å Some teams complete a BRF at 
every level of clinical review

Å Others have a single BRF 
completed collaboratively

* for more info, see 2018 Implementation Plan

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


²Ŝ ƘŀǾŜ ǊŜŎŜƛǾŜŘ ǇƻǎƛǘƛǾŜ ŦŜŜŘōŀŎƪ Χ

External organization completed 
evaluation in Sept 2017

Reviewed documentation for 43 
applications

Interviewed  >300 stakeholders:

ÅFDA review staff and signatories  

ÅDrug Applicants

ÅPatients and healthcare providers

25

Most FDA staff believed the BRF has 
value in organizing thinking and 
documenting concise view of review

External stakeholders largely felt that 
BRFs are

Å Effective at communicating reasoning 
ōŜƘƛƴŘ C5!Ωǎ ǊŜƎǳƭŀǘƻǊȅ ŘŜŎƛǎƛƻƴ

Å Clear and understandable to motivated 
readers who have some background  

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



Χ ŀƴŘ ǎǳƎƎŜǎǘƛƻƴǎ ŦƻǊ ƛƳǇǊƻǾŜƳŜƴǘ

External organization completed 
evaluation in Sept 2017

Reviewed documentation for 43 
applications

Interviewed  >300 stakeholders:

ÅFDA review staff and signatories  

ÅDrug Applicants

ÅPatients and healthcare providers

26

Stakeholders offered insightful 
suggestions:

Å Improve presentation of content and 
consistency among BRFs

Å Expand use of BRFs to more applications

Å Enhance incorporation of patient 
perspectives, clinical considerations, and 
quantitative B-R assessments

Å Make it easier for stakeholders to find and 
access BRFs



International Council on Harmonisation (ICH)

DǳƛŘŜƭƛƴŜǎ ŦƻǊ ǎǇƻƴǎƻǊΩǎ ǎǳōƳƛǎǎƛƻƴǎ

ÅIn 2016, ICH1 published updated guidelines (M4E(R2)) on Section 2.5.6 
ά.ŜƴŜŦƛǘǎ ŀƴŘ wƛǎƪǎ /ƻƴŎƭǳǎƛƻƴǎέ ƛƴ ǘƘŜ /ƻƳƳƻƴ ¢ŜŎƘƴƛŎŀƭ 5ƻŎǳƳŜƴǘ
ÅTo date, there was limited guidance to aid industry in structuring their benefit-

risk assessment 

ÅRegulators were seeing variable approaches taken by applicants

ÅIn July 2017, FDA2 revised its CTD-Efficacy Guidance to Industry to 
incorporate the M4E(R2) guidelines to applicants

1. See https://www.ich.org/fileadmin/Public_Web_Site/ICH_Products/CTD/M4E_R2_Efficacy/ICH__M4E_Step_4_audio_presentation_Final_20Sep16.pdf
2. https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM465221.pdf

27



Revised M4E(R2)

2.5.6 Benefits and Risks Conclusions

2.5.6.1  Therapeutic Context

2.5.6.1.1  Disease or Condition

2.5.6.1.2  Current Therapies

2.5.6.2  Benefits

2.5.6.3  Risks

2.5.6.4  Benefit-Risk Assessment

2.5.6.5  Appendix

International Council on Harmonization (ICH)

M4E(R2) aligns with 
C5!Ωǎ .ŜƴŜŦƛǘ-Risk Framework

28



FDA committed to continuing the effort
PDUFA VI commitments on Benefit-Risk

Publish updated plan for continued implementation of structured benefit-

risk assessment 

Conduct a public meeting to gain stakeholder input 

tǳōƭƛǎƘ ŘǊŀŦǘ ƎǳƛŘŀƴŎŜ ƻƴ C5!Ωǎ ŀǇǇǊƻŀŎƘ ǘƻ .-R assessment

Conduct a 2nd evaluation of the Benefit-Risk Framework implementation

29

2018

2020

2021

For more detail, See Section V of the 2018 Implementation Plan https://www.fda.gov/downloads/ForIndustry/UserFees/PrescriptionDrugUserFee/UCM602885.pdf

2019

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


Additional opportunities to enhance B-R assessment

aŀƪŜ .wCǎ ƳƻǊŜ Ŝŀǎƛƭȅ ŀŎŎŜǎǎƛōƭŜ ƻƴ C5!Ωǎ ǿŜōǎƛǘŜ

Use BRFs to support product-specific discussions at Advisory 
Committee meetings

Explore use of more structured, quantitative benefit-risk 
assessment approaches within the qualitative framework, in cases 
where they provide unique value

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

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


Lƴ Ƴƻǎǘ ŎŀǎŜǎΣ C5!Ωǎ ōŜƴŜŦƛǘ-risk assessments are adequately 
addressed through the qualitative Benefit-Risk Framework

Including additional analytical approaches may provide value 
in certain cases

ÅPre-market review of rare disease indication

ÅA therapy that introduces novel safety or 

product quality issues

ÅPost-market decision that could lead to 

unexpected impacts on the healthcare system

Example Situations:

Å Novel uncertainties about benefits or risks

Å Lack of clear precedent as to how to approach 
the benefit-risk assessment

Decisions Challenged By:

31



There is a suite of potential supporting approaches

Structured Processes 

and Templates

Preference 

Elicitation

Graphical Modeling

Computational 

Techniques

Estimation 

Techniques

Sensitivity Analyses

Visualization 

Techniques

Simulation 

Techniques

ὴ όz

+

+

ïWhat are the decision making needs?

ïIs the approach feasible in this situation?

32
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Benefit-Risk Assessment must be fit-for-purpose

ÅLǘ Ƴǳǎǘ Ŧƛǘ ǿƛǘƘƛƴ C5!Ωǎ ǊŜƎǳƭŀǘƻǊȅ ŎƻƴǘŜȄǘ

ïOur mission is to protect and promote public health

ïWe are bound  to our laws

ïOur decisions set precedent 

ÅLǘ Ƴǳǎǘ Ŧƛǘ ǿƛǘƘƛƴ C5!Ωǎ ǇǊƻŎŜǎǎŜǎ

ïThere are hundreds of regulatory decisions every year, most are time-sensitive

ïDecision making involves large multi-disciplinary teams of experts

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



Introduction: FDAõs approach to Benefit-

Risk Assessment
Sara Eggers, PhD & Kerry Jo Lee, MD, U.S. Food & Drug Administration

9:15 am ς10:00 am



CONFIDENTIAL AND PROPRIETARY

A Perspective on Benefit-

Risk and the Regulatory 

Pathway: The Big Picture

Kerry Jo Lee, M.D.

Office of New Drugs

Center for Drug Evaluation and Research

U.S. Food and Drug Administration
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Disclosure

This presentation reflects the views of the speaker 

and should not be construed to represent FDAôs 

views or policies.
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ñTo be approved for marketing, a drug* must be 

safe and effective for its intended use.ò**

ñEffectiveò is codified in statute:
ÅDemonstrates ñsubstantial evidence that the drug will have the 

effect it purports or is represented to have under proposed labeled 

conditions of useò  

(21CFR314.125, 21CFR314.126)

ÅA drugôs ñeffectò forms the basis of its translation to meaningful 

clinical benefit

ñSafeò can be interpreted as the determination that a drugôs

benefits outweigh its risks for drugôs intended use
ÅSafety is considered in relation to the condition treated, the 

efficacy purported, and ability to mitigate risk

37

37

ϝCƻǊ ǎƛƳǇƭƛŎƛǘȅΣ ǘƘŜ ǘŜǊƳ άŘǊǳƎέ ƛǎ ǳǎŜŘ ƛƴ ǘƘƛǎ ǇǊŜǎŜƴǘŀǘƛƻƴ ǘƻ ƳŜŀƴ ōƻǘƘ ŘǊǳƎǎ ŀƴŘ ōƛƻƭƻƎƛŎǎ 
**http://www.fda.gov/downloads/ForIndustry/UserFees/PrescriptionDrugUserFee/UCM329758.pdf 
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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

From FDAôs Patient-Focused Drug Development Glossary, available at https://www.fda.gov/Drugs/DevelopmentApprovalProcess/ucm610317.htm

https://www.fda.gov/Drugs/DevelopmentApprovalProcess/ucm610317.htm
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New Drugs Regulatory Program Modernization

Scientific 

Leadership

Integrated 

Assessment

Benefit-Risk 

Monitoring

Managing 

Talent

Operational 

Excellence

Knowledge 

Management

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

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

Å 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.

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

document to foster collaboration and reduce redundant information.

Å 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.

Å To effectively protect the American public, we will systematically monitor the benefits and risks of approved drugs 

across their lifecycles. 

We will attract, develop, and retain outstanding people.

Å 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.

Å We will enhance our ability to address ONDôslarge volume workload through greater process standardization and 

better defined roles and responsibilities.

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

We will facilitate knowledge management.

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

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

Å This will reduce manual work time, increase the speed and efficiency of submission assessment, and increase the 

consistency and predictability of regulatory decision-making.

Objectives Guiding principles for modernizing the new drugs regulatory program
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New Integrated Review for Marketing Applications

40

Designing an efficient, issue-based interdisciplinaryreview process and template 
that results in an integrated FDA assessment of marketing applications and the key issues

Key issues are generally comprised of issues that inform or 
characterize our assessment of benefit and risk.
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The Integrated Review enhances our ability to assess and 

communicate issues of benefit and risk

41

Creates a template and a process that are issue-based, foster interdisciplinary 
collaboration, reduce redundancy and low-value work, and enable better knowledge 
management

ÅFacilitates 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

ÅEnables 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

ÅAllows 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

ÅFocuses discussion on the key issues related to benefit and risk early and often 
throughout the review
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The Drug Development Life-Cycle and Benefit-Risk: The 360° View

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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Disclosure

This presentation reflects the views of the speaker 
ŀƴŘ ǎƘƻǳƭŘ ƴƻǘ ōŜ ŎƻƴǎǘǊǳŜŘ ǘƻ ǊŜǇǊŜǎŜƴǘ C5!Ωǎ 
views or policies.

www.fda.gov
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Benefit-Risk Assessment
ÅBenefit-risk assessment requires forming judgment

ÅWǳŘƎƳŜƴǘ ƛǎ ƛƴŦƻǊƳŜŘ ōȅ ƛƴǘŜƎǊŀǘƛƴƎ Ƴŀƴȅ ŘƛŦŦŜǊŜƴǘ άƛƴǇǳǘǎέ

Å Inputs are supported by the available evidence and analyses

ÅSome degree of uncertainty about the inputs always exists

ÅOur judgment must take these uncertainties into account

www.fda.gov
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Analysis of Condition

ÅContext of use for the proposed indication
ïHow is patient population defined? Are there known subsets with 

particular unmet needs?

ÅClinical aspects of the condition
ïPrevalence? Severity? Natural history? Heterogeneity of disease? 

Impact on quality of life?

ÅPatient-focused disease burden
Å Influence on trial designs, patient selection, dose selection, 

duration of trials, endpoints, tolerance for risks, and more
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Current Treatment Options

ÅGoals of current standard of care

ÅEfficacy & safety of available therapies (including in specific 
subsets, if data are available)

ÅBurden of current treatments (including tolerability)

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

Å Influence trial design (e.g., add-on vs. alternative; consider 
active control?), patient selection, endpoints
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Benefit
Å Strengths/limitations of clinical trial(s) & implications for assessing efficacy
ï Design, size, or number of trials are not determinative

Å Clinical relevance of study endpoints (includes surrogate endpoints)

Å Clinical significance of demonstrated results, including patient perspective if 
available
ï Nature of benefit (magnitude, duration, outcomes)

ï Ability for patients/providers to distinguish individual benefits

ï Ability to predict which patients may benefit (and magnitude)

Å Anticipated benefit in the post-market setting

Å During development, anticipated risks could inform choice of endpoints to 
characterize benefit; obtain patient perspective early
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Risk & Risk Management
Å Strengths/limitations of the safety evaluation have implications for assessing drug risks

ï # exposed, duration, design (controlled vs. single-arm), background rate of adverse event in the treated 
population

Å Clinical significance of safety observations, including patient perspective if available
ï Nature of harm (including severity, expected onset/duration, reversibility)

ï Ability to predict, prevent, detect, and mitigate harms

Å Uncertainty is expected
ï ¢Ǌƛŀƭǎ ŀǊŜ ƎŜƴŜǊŀƭƭȅ ƴƻǘ ǇƻǿŜǊŜŘ ŦƻǊ ǎŀŦŜǘȅ ƻǳǘŎƻƳŜǎΥ ŀōǎŜƴŎŜ ƻŦ ŜǾƛŘŜƴŎŜ ґ ŜǾƛŘŜƴŎŜ ƻŦ ŀōǎŜƴŎŜ

ï Underrepresentation of at-risk populations in clinical trials

ï vǳŀƴǘƛǘŀǘƛǾŜ ǊŜƭŀǘƛƻƴǎƘƛǇǎ ƻŦǘŜƴ ǳƴƪƴƻǿƴ ōŜǘǿŜŜƴ άǎƛƎƴŀƭǎέ ŀƴŘ ŀŘǾŜǊǎŜ ƻǳǘŎƻƳŜǎ

Å Anticipated risks in the post-market setting ςhow will real-world use differ than trials 
(e.g., patient selection, monitoring, availability of labeling, risk management strategies)?

Å Consider: what uncertainties couldbe reduced during late-stage development?
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Putting it Together: Benefit-Risk Conclusion

Å Weighing benefit-risk must consider product-specific data in a therapeutic context
ï Tolerance for uncertainty and trade-ƻŦŦǎ ŀōƻǳǘ ŀ ǇǊƻŘǳŎǘΩǎ ōŜƴŜŦƛǘ ϧ Ǌƛǎƪ ǾŀǊȅ ǿƛǘƘ ŎƭƛƴƛŎŀƭ 

situation. Patient perspective can inform this consideration.

Å A judgment is made regarding whether the probability (and magnitude) of benefit 
seems to exceed the probability (and magnitude) of harm
ï Labeling (or other measures) may increase the likelihood of benefit and reduce the 

likelihood of harm

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

Å Supplementary quantitative approaches may be informative to the overall 
qualitative benefit-risk assessment
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Summary

ÅAnalysis of condition, current treatment options, expected 
ōŜƴŜŦƛǘǎΣ ŀƴŘ ŜȄǇŜŎǘŜŘ ǊƛǎƪǎκǊƛǎƪ ƳŀƴŀƎŜƳŜƴǘ ŀǊŜ ǘƘŜ άƛƴǇǳǘǎέ 
ƛƴǘƻ C5!Ωǎ ōŜƴŜŦƛǘ-risk assessment during review of a marketing 
application.

ÅAlthough described and discussed individually in the benefit-risk 
framework, the ultimate conclusion follows from the interaction of 
these elements.

ÅConsidering the benefit-risk framework early can influence a 
development program, such as the intended use of the drug, 
patient selection, trial designs, endpoints, and investigation of risk 
mitigation strategies.
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Disclaimer

Novartis:

ÁThe views and opinions expressed in this presentation are those of the author 

and do not necessarily reflect the official policy or position of Novartis or any of 

its officers.

PREFER:

ÁThis presentation and its contents reflects the view of the presenter and not the 

view of PREFER, IMI, the European Union or EFPIA.
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Structured benefit -risk approach
Novartis achievements

ÁKey benefits and key risks are selected and why.

ÁWhich comparators were chosen.

ÁThe magnitude of benefit and risk effects.

ÁPresentation in a graphical/tabular summary together with concise text.

ÁWritten in such a way that it allows a dialogue with all stakeholders.
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Pre -market development activities that 
best inform FDAõs b-r assessment 

ÁUnderstanding the patient perspective

ÁBenefit-risk assessment in the context of the treatment landscape
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Understanding the patient perspective
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Key considerations in FDAôs benefit-risk 
framework

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

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

Å Demonstrated results and their clinical 
significance, informed by:

Å Patient perspectives on benefit 

Å Serious adverse events or safety signals ï
clinical significance and remaining 
uncertainties, considering:

Å Patient perspectives on risks 

Å Benefit and risk values and tradeoffs, 
including patient perspectives

What should the sponsor consider when generating evidence?

Start during

Proof-of-Concept in 

Phase I

Communication

Manuscripts and 

conference abstracts

Social Media 

Listening

Qualitative research : 

e.g. Online bulletin boards, In-

depth Interviews

Desk research, 

Literature review

Quantitative research 

Patient Preference Study

PRO / Endpoint 

strategy

Early HTA/Regulatory 

scientific advice
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Ref. Nigel S. Cook, Novartis Pharma AG, Basel, Switzerland



Understanding the patient perspective

What FDA guidance or other resources should be consulted?

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

guide industry, regulatory authorities and HTA bodies and reimbursement 

agencies on how patient preferences can be assessed and used to inform 

medical product decision making.

5 year project: 2016 - 2021
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Benefit -risk assessment in the context of 
the treatment landscape

What should the sponsor consider when generating evidence?

Based on current treatment options

Á Early definition of key benefits and risks

Á What is the magnitude of the effects of the available therapies?

Á What are the strengths and limitations of the trial designs of comparator programs?

Key considerations in FDAôs benefit-
risk framework

«Current treatment options»

ÅEfficacy and safety of available therapies 

ÅAspects of disease burden not addressed 
by current therapies 

«Conclusions regarding benefit-risk»

ÅHow does the product, if 
approved, may enhance the 
treatment landscape ?
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Design development program

Á Consider current treatment options as comparators for development studies

Benefit-risk assessment

Á How will the benefit and risk effects of the investigational product compare to other 

therapies in the development program? 1)

Á How will the benefit and risk effects of the investigational product compare to 

published evidence of other available therapies? 1)

Á
1) Apply best practice statistical methods; consider strengths and limitations of the 

trial designs

Á Provide tabular or graphical summaries



Thank you



About the PREFER project

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.
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équalitative or quantitative assessments of the relative desirability or 

acceptability to patients of specified alternatives or choices among outcomes 

or other attributes that differ among alternative health interventions

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

Patient Preference Information

Definition1

Three Types of Patient Preference Information2

Attributes What matters

Relative Importance How much it matters

Tradeoffs What tradeoffs patients are willing to make

Priorities

Preferences

Each of the three types of patient preference information can provide useful 

information throughout FDAôs Benefit-Risk Framework

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

https://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM446680.pdf
https://mdic.org/wp-content/uploads/2018/05/MDIC_PCBR_Framework_Web.pdf
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FDA/CERSI PPI Workshop, December 7, 2017. https://pharm.ucsf.edu/sites/pharm.ucsf.edu/files/cersi/media-browser/Annie%20Saha%20Million%20Tegenge.pdf

Patient Preferences in Medical Product Development

Types of Patient Preference Information Potentially Useful to FDA

Development
Clinical Trial 

Design

Pre-market Benefit-

Risk Assessment
Postmarket

1. Identify unmet 

medical need

2. Understand what 

matters most to 

patients about their 

disease or treatment

1. Inform endpoint 

selection

2. Inform performance 

goal

1. Analysis of condition

2. Current treatment 

options

3. Patientsô perspective 

on benefit-risk 

tradeoffs

1. Inform interpretation 

of new data affecting 

benefit-risk 

assessment

2. Communicate 

benefit-risk 

information to 

patients

FDA has identified multiple potential uses of patient 

preference information that can be applied to 

FDAôs Benefit-Risk Framework

https://pharm.ucsf.edu/sites/pharm.ucsf.edu/files/cersi/media-browser/Annie%20Saha%20Million%20Tegenge.pdf
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Dimension Evidence and Uncertainties Conclusions and Reasons

Analysis of 

Condition

Current Treatment 

Options

Benefit

Risk and Risk 

Management

Conclusions Regarding Benefit-Risk

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

Key Considerations in FDAôs Benefit-Risk Framework

Where patient preference information may inform key considerations

Patient input on disease burden

Patient input on unmet 

medical need

Patient perspective on benefit

Patient perspective on risk

Benefit-risk tradeoffs

Importance of unresolved uncertainties 

https://www.fda.gov/media/112570/download
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Key Consideration What Patient Preference Can Offer

Patient input on disease burden Å Importance of reducing specific disease 

impacts

ÅWillingness to accept (i.e., trade off) 

risks to reduce disease impacts

Patient input on unmet medical 

need
Å Importance of incremental improvements 

relative to available treatments

ÅWillingness to accept (i.e., trade off) 

additional risks for improvements beyond 

what is currently available 

ÅWillingness to forego benefits to avoid 

risks of what is currently available

How Patient Preference Information Might be Used

Therapeutic Context
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How Patient Preference Information Might be Used

Clinical Outcomes

Key Consideration What Patient Preference Can Offer

Patient perspective on benefit Clinical meaningfulness

ÅEndpoint selection

ÅDoes the treatment address what matters?

ÅDoes the treatment address what matters 

most?

ÅPerformance goal

ÅWhat is the minimum benefit (effect size) 

required given the level of risk?

Patient perspective on risk Risk tolerance

ÅWhich risks are most bothersome or 

concerning?

ÅWhat is the maximum level of risk the is 

acceptable given the level of benefit
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How Patient Preference Information Might be Used

Benefit-Risk Balance

Key Consideration What Patient Preference Can Offer

Benefit-Risk tradeoffs ÅDo patients perceive the benefits of a therapy 

(as demonstrated in clinical studies) to 

outweigh known or potential risks?

Å Does a subset of patients perceive the 

benefits to outweigh the risks? 

Importance of unresolved 

uncertainties
ÅWhat level of uncertainty in benefits are 

patients willing to accept?

Å What level of uncertainty in risks are patients 

willing to accept?
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VPatient preference information can be useful in each section of FDAôs Benefit-Risk Framework

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

Conclusions
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83CBER Benefit-Risk Assessment Examples

FIGURE 2. Municipality of residence of persons with Zika virus disease*,À ð

Puerto Rico, November 23, 2015ïJanuary 28, 2016

Flu vaccination and 

GBS



B-R Model for Home-Use HIV Test Kit
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Purpose of Model
ÅThe model is a tool to estimate the public health benefits and 

risks of the OraQuick®  In-Home HIV Test kit based on its 
performance in Phase III trials.

Å 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)
ÅBenefits and risks explored in the model are not directly 

comparable, so professional judgment is required.

ÅWe believe the model helped decision-makers make informed 
judgments about the likely public health implications of this 
product.
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Value Tree for HIV Test Kit

B-R

Benefits

Transmissions 
Averted

True Positive

True Negative

Risks

False Negative

False Positive

Failed Test

Switching from 
professional
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Flow Charts or Influence Diagrams

HIV +

Number Using Test

False Negative True Positive

Failed Test

% Failed

Sensitivity

% Using Test
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Showing distributions of outputs
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Conducting Importance Analyses
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CBER Team
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Communicating Benefit-risk Information

ÅAbsolute vs. relative effects

ÅPutting scales into perspective 

ÅResponder analyses

ÅHistograms

ÅForest plots
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Communication of the Benefits and Risks:
General Principles

ÅForbenefits:

ïLǘΩǎ ŎǊƛǘƛŎŀƭƭȅ ƛƳǇƻǊǘŀƴǘ ǘƻ Ǉǳǘ ōŜƴŜŦƛǘǎ ƛƴǘƻ 
perspective.

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

ÅForrisks:

ïRisks also need clear, quantitative descriptions.

ïWhat are the risks and their probabilities?

ïHow can risks be monitored?  Mitigated?

ïNeed to distinguish actual harmsfrom nuisance side 
effects.
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Absolute vs. Relative Risk (1)

ÅHere the efficacy of the drug is to preventan adverse consequence

ÅPatients randomized to drug or placebo

ÅPrimary endpoint is time-to-event

Results: 

Åodds ratio = 0.50 (sometimes the relative risk is calculated)

Åp-value = 0.004
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ÅThe relativetreatment effect is a 50% reduction.

ÅThe absolutetreatment effect is prevention of the 
event in 13%of individuals at 28 weeks

ÅNumber needed to treat (NNT) = 6 (28 weeks)

ÅNote: the p-value (0.004) does not convey the 
benefit.
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ÅNew study.  The relativetreatment effect is the same: 50%

ÅBut the absolutetreatment effect is now only 4%.

ÅNumber needed to treat (NNT) = 25 (28 weeks)

ÅTo understand the benefit, it is critical to express benefit in 
absolute terms. Expression in relative terms is not very helpful.
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ÅComparison of mean responses to a drug and 
placebo on a standard scale:

ÅTreatment effect is 4.7 ς2.8 = 1.9

ÅWhat is missing?

ïWhat is the range of the scale?  0 to 25?  0 to 
100?

ïHow meaningful is the 1.9-point treatment effect 
to patients? 

Continuous Scales

Baseline
On 

treatment
Change from 

baseline

Placebo 19.1 21.9 2.8

Drug 19.2 23.9 4.7
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ÅResponderanalysis: If one can define a 
άǊŜǎǇƻƴǎŜέ ŀǘ ŀ ǎǇŜŎƛŦƛŎ ǘƘǊŜǎƘƻƭŘΣ ǘƘŜ 
ǇŜǊŎŜƴǘŀƎŜǎ ƻŦ ǇŀǘƛŜƴǘǎ ǿƛǘƘ ŀ άǊŜǎǇƻƴǎŜέ Ŏŀƴ ōŜ 
calculated and compared.

ÅBUTƛǘ ƛǎ ƛƳǇŜǊŀǘƛǾŜ ǘƻ ŘŜŦƛƴŜ ŀ άǊŜǎǇƻƴǎŜέ ŀƴŘ 
describe its clinical meaning and meaningfulness 
to patients. 

Continuous Scale ςResponder Analysis (1)

Baseline
On 

treatment
Change from 

baseline

Placebo 19.1 21.9 2.8

Drug 19.2 23.9 4.7
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ÅLŦ ŀ άǊŜǎǇƻƴǎŜέ ƛǎ ŘŜŦƛƴŜŘ ŀǘ > 10 points:

ÅhƴŜ Ŏŀƴ ŎŀƭŎǳƭŀǘŜ ǘƘŀǘ ǘƘŜ ƴǳƳōŜǊǎ ƻŦ άǊŜǎǇƻƴŘŜǊǎέ 
are 50% and 30% in the drug and placebo groups, 
respectively.

ÅThe absolute treatment effect is 20%.

ÅBy dichotomizing the scale, information is lost, but 
results are better expressed for benefit.

Baseline
On 

treatment
Change from 

baseline

Placebo 19.1 21.9 2.8

Drug 19.2 23.9 4.7

Continuous Scale ςResponder Analysis (2)



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

ω Consider the distribution of results, e.g., % of patients with 
improvement of at least X; % of patients whose symptoms 
resolve.
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Not Everyone Has the Same 
Response to a Drug ς
Distribution of Effect



ω Comparison of benefits and risks on a common scale is usually 
ŘƛŦŦƛŎǳƭǘΣ ōǳǘΧ

ω If benefits and risks comparable, can show them side-by-side

ω Forest plot can display the benefit-risk for the overall population 
as well as for important subgroups.

Forest Plot

105

Forest Plots Can be Useful to 
Convey Benefits and Risks



ω If you can express benefit as % of patients with benefit 
of at least X (drug ςcomparator), try to express risk 
similarly (% of patients with important adverse events)
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Try to Compare Apples to Apples
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Vorapaxar: Quantitative Benefit and Risk
(in subgroups)

Å Anti-platelet drug; approved 2014 

Å A preventive therapyςindicated for the reduction of 
thrombotic cardiovascular events in patients with a 
history of heart attack or with peripheral arterial 
disease. 

Å 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 DD%

All 20170 8.9% 10.6% 1.7% 0.84 3.0% 2.0% -1.0% 1.52 0.7%

<53 26% 7.4% 9.4% 2.1% 0.78 1.3% 0.8% -0.5% 1.64 1.5%

53 to <61 27% 7.5% 9.8% 2.3% 0.77 2.2% 1.5% -0.7% 1.47 1.6%

61 to <69 25% 8.5% 10.2% 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% 1.42 -0.9%

Male 78% 8.5% 10.2% 1.7% 0.83 2.8% 1.9% -0.9% 1.48 0.8%

Female 22% 10.2% 12.1% 1.9% 0.84 3.7% 2.3% -1.4% 1.61 0.5%

Caucasian 89% 8.6% 10.5% 1.9% 0.82 3.1% 2.0% -1.1% 1.53 0.8%

Black 2% 15.6% 15.5% 0.0% 1.00 2.6% 3.4% 0.8% 0.77 0.7%

Asian 3% 7.8% 7.1% -0.7% 1.11 2.4% 0.8% -1.6% 2.84 -2.3%

Other/unkn 6% 11.1% 13.4% 2.3% 0.83 2.2% 1.6% -0.7% 1.44 1.6%

<60 kg 6% 10.7% 8.6% -2.1% 1.24 5.0% 2.9% -2.1% 1.71 -4.2%

<72 kg 24% 9.3% 10.5% 1.2% 0.89 3.4% 2.6% -0.8% 1.31 0.4%

72 to <82 25% 8.1% 9.4% 1.2% 0.87 3.4% 2.0% -1.4% 1.73 -0.2%

82 to <93.4 26% 8.1% 10.3% 2.2% 0.79 2.6% 1.9% -0.8% 1.43 1.4%

>=93.4 25% 10.1% 12.4% 2.3% 0.82 2.6% 1.6% -1.0% 1.66 1.2%

<66.7 23% 13.1% 15.0% 1.9% 0.88 5.3% 3.5% -1.7% 1.50 0.1%

66.7 to <79.8 25% 8.5% 9.8% 1.3% 0.86 3.2% 1.7% -1.5% 1.87 -0.1%

79.8 to <93.5 25% 7.6% 9.8% 2.2% 0.78 2.1% 1.4% -0.7% 1.52 1.5%

>=93.5 26% 6.8% 8.5% 1.8% 0.79 1.8% 1.5% -0.3% 1.21 1.5%

US 24% 13.2% 14.9% 1.7% 0.88 5.5% 3.2% -2.3% 1.71 -0.6%

Outside US 76% 7.5% 9.3% 1.8% 0.81 2.2% 1.6% -0.6% 1.39 1.1%

0 mg /unknown 3% 11.7% 13.7% 2.0% 0.85 3.3% 3.3% 0.0% 1.01 2.0%

1 - 101 75% 8.1% 10.0% 1.9% 0.81 2.9% 1.8% -1.1% 1.62 0.8%

102 - 299 9% 8.0% 10.8% 2.8% 0.74 1.9% 1.2% -0.7% 1.62 2.1%

> 299 13% 13.3% 13.1% -0.1% 1.01 4.2% 3.3% -0.9% 1.29 -1.1%

OUS 1 - 101 64% 7.2% 9.1% 1.8% 0.80 2.2% 1.6% -0.7% 1.42 1.2%

OUS 102 - 299 8% 7.9% 11.2% 3.3% 0.71 1.6% 1.1% -0.5% 1.49 2.7%

OUS > 299 2% 10.5% 6.1% -4.4% 1.72 3.3% 2.5% -0.8% 1.34 -5.2%

US 1 - 101 11% 13.2% 15.7% 2.5% 0.84 6.7% 3.0% -3.6% 2.20 -1.2%

US 102 - 299 1% 8.9% 8.0% -0.9% 1.11 5.1% 2.0% -3.1% 2.53 -3.9%

US > 299 11% 13.6% 14.1% 0.5% 0.96 4.4% 3.4% -0.9% 1.28 -0.5%

Yes 67% 9.1% 10.8% 1.8% 0.84 3.0% 2.1% -0.9% 1.44 0.8%

No 33% 8.5% 10.2% 1.7% 0.83 3.0% 1.8% -1.2% 1.69 0.5%

CAD 84% 8.5% 10.3% 1.8% 0.83 2.5% 1.7% -0.8% 1.51 0.9%

PAD 16% 10.9% 12.5% 1.6% 0.87 5.6% 3.6% -2.0% 1.54 -0.4%

1st 51% 10.8% 12.2% 1.4% 0.89 3.8% 2.5% -1.4% 1.55 0.1%

2nd 49% 6.9% 9.0% 2.1% 0.77 2.2% 1.5% -0.7% 1.47 1.4%

No 34% 9.0% 10.0% 1.0% 0.90 4.0% 2.3% -1.7% 1.74 -0.7%

Yes 66% 8.8% 11.0% 2.1% 0.81 2.5% 1.8% -0.7% 1.37 1.5%

No 65% 7.5% 9.3% 1.8% 0.81 1.7% 1.1% -0.6% 1.52 1.2%

Yes 35% 11.4% 13.2% 1.8% 0.87 5.5% 3.6% -1.8% 1.50 0.0%

No 79% 8.0% 10.0% 2.0% 0.80 2.5% 1.5% -1.0% 1.65 1.0%

Yes 21% 12.0% 12.9% 0.9% 0.93 5.0% 3.8% -1.2% 1.31 -0.3%

ASA dose 

at baseline 

Location

Age

Sex

Race

Weight

eGFR

Disease 

location

Thieno at 

baseline

Location 

and ASA 

dose at 

baseline

omep/eso 

use >7 

Any PPI 

use > 7 

Stent at 

baseline 

Half of 

study
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Å Benefit-risk assessment is central in what we do.

Å B-R assessment requires a thoughtful approach.

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

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

Å Histograms, tables, forest plots can be helpful.

Summary



Thank you for your attention!  
Questions?
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Backup Slides
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ω It can be difficult to place values on the efficacy and the 
harms.

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

ω {ƻƳŜ ŜȄŀƳǇƭŜǎ ŦƻƭƭƻǿΧ

112

Quantitative Benefit-Risk for Trials with 
Continuous Endpoints
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Å Approved 2011

Å Primary endpoint: International Restless Leg 
Syndrome Rating Scale

Å What is a 4.4-point difference worth (range is 0 to 
40)?

Å Lǘ ǿƻǳƭŘ ōŜ ƛƳǇƻǊǘŀƴǘ ǘƻ ŘŜŦƛƴŜ ŀ άǊŜǎǇƻƴǎŜέ ǿƻǊǘƘ 
having.

Gabapentin for Restless Legs Syndrome
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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!)

Gabapentin - Restless Legs Syndrome
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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 ςthere were no suicides in the development 
program.)

Gabapentin - Restless Legs Syndrome
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Approved 2013

Primary endpoint:  Change from baseline in 6-minute walk 
test 

Riociguat - Pulmonary Hypertension

Delta = ~45 meters, or 7 extra 

meters/minute:

What is this worth to patients?
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Safety concerns:

Hypotension (10% drug; 4% placebo)

Serious bleeding (2.4% drug; 0% placebo)

How does one weigh these harms?

Riociguat - Pulmonary Hypertension
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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
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The Challenge to Critical Thought

ÅTyranny of the ñSummary of the Summaryò in the CO 

and beyond

ÅNeed to promote critical analysis, rather than relying on 

the dreaded summary of the summary 

ÅA challenge not only for industry but also for regulators 

implementing their processes at the reviewer level

üStill a threat, even with the ICH update and FDA 

framework!

Å So the question for industry and regulators alike 

is, how do we use the excellent gains weôve made 

through PDUFA V, VI and ICH to move further?
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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
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Section 2.5.6 Guidance: ICH Questions & 

Answers Document

ÅNo Q&A document at this time

ÅExpert Working Group consensus: industry and 

regulators would benefit from óliving withô M4E(R2) 

for a short interval to better identify whether 

questions exist that are best addressed through an 

ICH Q&A document

ÅNo change in this position since EWG concluded in 

2016

SOéSection 2.5.6 update provides the WHAT 

(rememberé.óFormat & Structureô), but still faced 

with the HOW?
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No ICH Q&A DocumentéSo How Do We Know 

What Good Looks Like?

ÅFDA Guidance in 2020: use FDA reviewer guidance in 

collaboration with industry and patients to elaborate 

what good looks like and how to achieve it

ÅSince continued development of benefit-risk should 

occur 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

ÅMDIC offers a positive model!

Mutual, increased clarity on 

what good looks like é ésupports the likelihood of  
success!
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Capacity Building: Realizing PDUFA V&VI 

Benefit-Risk Goals

Progress the FDA framework

ÅAdvance the baseline

ÅBroader use in dialoguing with the Agency and eventually, patients

ÅGreater transparency on how decisions are made

ÅData summarization and visualizations supportive of the decision are critical addition

ÅMethods tool kit or catalog

ÅStandards for methods application 

ÅAssessing outcome importance

ÅAdaptation 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

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

ÅUse and communication of patient developed perspectives submitted directly to the Agency

ÅTypes of data and how FDA will evaluate it

Qualitative and Quantitative benefit-risk assessment

ÅDevelop a methods catalog with standards, best practices
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Capacity Building: Realizing PDUFA V&VI 

Benefit-Risk Goals (2) 

ÅBuild knowledge and experience not only with 

preferences, statistics, and methods but also 

with areas such as óQuality Decision Makingô 

and óJudgment Based Decision Makingô, 

which give insight into the principles and 

processes of qualitative and quantitative 

benefit-risk assessment

VPractical constructs based on the theory and 

practice of Decision Sciences





Moon Shot Thinking: Integrated Benefit-Risk 
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Use of Benefit-Risk Frameworks to support Advisory Committee meetings | Effectively communicating information

aŀȅ мсΣ нлмф μ /ƘŀǊŀŎǘŜǊƛȊƛƴƎ C5!Ωǎ !ǇǇǊƻŀŎƘ ǘƻ .ŜƴŜŦƛǘ-Risk Assessment throughout the Medical Product Life Cycle| Elaine H. Morrato, DrPH | University of Colorado Anschutz Medical Campus

AC AGENDA
FDA Introduction. Framing the day

Company presentation: Comprehensive
o Unmet need: disease*
o Mechanism | Efficacy
o Safety
o Special issue(s)
o Clinical perspective*

FDA presentation: Issue-focused
o Statistical | clinical review
o Safety | risk management
o Expert presentation (opt)

Lunch

Open Public Hearing

Questions | Discussion
o Efficacy
o Safety (risk management)

Vote | B-R Rationale
o Approval (yes, no, abstain)
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Use of Benefit-Risk Frameworks to support Advisory Committee meetings | Effectively communicating information

aŀȅ мсΣ нлмф μ /ƘŀǊŀŎǘŜǊƛȊƛƴƎ C5!Ωǎ !ǇǇǊƻŀŎƘ ǘƻ .ŜƴŜŦƛǘ-Risk Assessment throughout the Medical Product Life Cycle| Elaine H. Morrato, DrPH | University of Colorado Anschutz Medical Campus

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

Analysis of Real-World Situation

ÅSetting(s) of Care: healthcare delivery norms, clinical practice workflows

ÅProvider-Patient: current knowledge, attitudes, behaviors, skills, resources

ÅHealth System: current priorities, guidelines, laws and policies 

Real-World Translation: Design and Implementation 

ÅAnticipated care gaps (given risk management goals and situation analysis) 

ÅEvidence: clinical development, post-marketing, scientific literature

ÅRisk management strategy selection (social science mechanism of action)

ÅImplementation readiness (stakeholder input)

Figure Source: Draft PDUFA VI Implementation Plan (FY 2018-2022)
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Benefit Risk Assessment: 
Incorporating the Patient Perspective 

Theresa V. Strong, PhD

Director of Research Programs

Foundation for Prader-Willi Research



Prader-Willi Syndrome   

ÅComplex neurodevelopmental disorder caused by loss of 

paternally expressed, imprinted genes on chr15q11-13

ÅFrequency ~1/15,000 births: occurs spontaneously, affects 

males/females, all races and ethnicities

ÅMajor features: 

ïMultiple clinical issues: endocrinopathies, scoliosis, gastrointestinal 

problems, temperature dysregulation, decreased pain sensitivity

ïHallmark symptoms: Hypotonia, FTT Ą hyperphagia, obesity

ïMild to moderate intellectual disability 

ïChallenging behavioral profile with high risk of mental illness



International Consortium to Advance 
Clinical Trials in PWSwww.pwsctc.org

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

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

ÅUse of rigorous scientific methods

ÅPatient and caregiver perspective integrated throughout



International Consortium to Advance 
Clinical Trials in PWSwww.pwsctc.org

Current areas of focus

Development of patient-centric endpoints

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

ÅUnmet medical needs

ÅImpact of PWS on individual and their family 

PWS Across 
the Lifespan



International Consortium to Advance Clinical 
Trials in PWSwww.pwsctc.org

/ǳǊǊŜƴǘ ŀǊŜŀǎ ƻŦ ŦƻŎǳǎ όŎƻƴǘΩŘύ

ÅTreatment preferences using quantitative 
methods

ÅRisk tolerance

ÅMeaningful outcomes and improvement in QOL

Treatment Benefit and Risk Tolerance: A Discrete-
Choice Experiment        Tsai & Bridges, in preparation 



Incorporating the Patient Perspective into the Benefit 
Risk Assessment 

ÅHow can the channels for patients/patient groups to contribute to 
discussions on disease-specific considerations that inform the B/R 
assessment be strengthened? 

ÅIƻǿ Ŏŀƴ ǎƘŀǊƛƴƎ ƻŦ ΨǇǊƻŘǳŎǘ-ŀƎƴƻǎǘƛŎΩ ǇŀǘƛŜƴǘ ŜȄǇŜǊƛŜƴŎŜ Řŀǘŀ ōŜ 
encouraged/incentivized?  

ÅHow do we ensure that patient experience information generated by 
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 directly 
convey appropriate information to relevant FDA staff   
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Session 2: Effectively Communicating 

Benefit-Risk Assessment Information 
1:00 pm ς2:15 pm



Break
2:15 pm ς2:30 pm



Session 3: Using Benefit-Risk Assessment 

to Inform FDA and Sponsor Decision-

Making in the Post-Marketing Setting 
2:30 pm ς3:45 pm



Session 3: Presentation
Judith Zander, MD, U.S. Food & Drug Administration



Judith W. Zander, M.D.

Director

Office of Pharmacovigilance and Epidemiology

Office of Surveillance and Epidemiology

Center of Drug Evaluation and Research

USING BENEFIT -RISK to 

INFORM FDA and SPONSOR 

DECISION - MAKING in the 

POST- MARKETING SETTING 
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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

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

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

ÅKey Considerations in B -R assessments

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

ÅCommunication of PM changes in B -R

ÅCase Study: Natalizumab



Critical Concepts of Benefit -Risk 

Assessment

Benefit -Risk across the Lifecycle

Å The Benefit -Risk 

Framework is applicable to 

the post marketing setting

Å Advancing systematic B -R 

assessment to support post 

marketing regulatory 

decision making requires 

addressing a number of 

questions 

146

VWhen should B -R assessment apply 

in the post marketing setting?

V How should post marketing (PM) B -

R assessments build on premarket 

B-R?

V How do we account for an evolving 

therapeutic context?

V How can we best incorporate the 

highly variable sources of post 

marketing evidence of a productõs 

benefit and risks?

V How can we leverage perspectives 

from patients who have post 

marketing experience with the 

productõs benefits and harms?
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Benefit -Risk: a Continuum

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

product

Å Relevant evidence from pre -market B -R that may inform PM B -R:

ïRisk mitigation may have been evaluated as part of the NDA

ïRelevant BR Considerations: Analysis of Condition, Treatment 

options, uncertainties, and patient input into disease burden, 

risk tolerability, unmet need and trade offs

Å BR assessment continues informally and formally through PM use 

as safety information accrues

www.fda.gov



Sample milestones along the medical product lifecycle that may have a 

particular bearing on benefit -risk assessment of a marketing authorization 
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Some Sources of Drug Safety Information

Drug Safety 
Information

Spontaneou
s Adverse 

Event 
Reports

Clinical 
Trials

Observa-
tional 

Studies

Registries

Clinical 
Pharmaco-
logy Studies

Pharmaco-
genomics 
Studies

Animal 
Toxicology 

Studies

Product 
Quality 
Reports
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FDA Monitors Information for Safety Signals 

Å Labeling Supplements 

Å Periodic Benefit Risk Reports (PBRERs) or PSURs -usually 
contain informal BR assessments

Å Literature -case reports, study results, meta analyses

Å Spontaneous reports (FAERS) -case review, data mining

Å Safety findings from an sNDA, PMR, PMC, sponsor or FDA 
study (ex. Sentinel)

Å Risk Evaluation and Mitigation Strategy (REMS) 
Assessments
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What is a Safety Signal

ÅInformation 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 

intervention and an event or a set of related events..ó*

*CIOMS IX 2014
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Post-Market Safety Signal Assessment

Signal 
Identification:
Potential safety 

concern identified

Signal 
Refinement:

Initial evaluation of 
safety concerns

Signal 
Evaluation:

Detailed 
assessment
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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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ÅFor 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

ÅA safety concern may arise that requires a formal B -R 
assessment to inform regulatory decision making that 
may lead to
-initiation of a REMS
ïInclusion of a boxed warning

ïMarketing withdrawal



FDAõs Benefit-Risk Framework for Human Drug Review
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PM Considerations in a formal B -R

ÅSeriousness of potential harm

ÅTherapeutic context

ÅMedical need met for patients 

ÅUncertainties surrounding risk

ÅPotential impact of regulatory action on health care providersõ and 
patientsõ decision-making

ÅPotential to manage B -R:
ïwith labeling 

ïIs additional risk minimization required i.e. REMS
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Managing the Risks of Medicines - REMS

Å 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.

Å May include:

ïMedication Guide or Patient Package Insert

ïCommunication Plan

ïElements to Assure Safe Use

ï Implementation Plan

Å Must include:

ïTimetable for assessment
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Possible Measures of Risk Minimization 

effectiveness

ÅREMS assessments monitor the effectiveness of 

the REMS

ÅA 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 

information 

ïPrescribing Information

ïPBRERs (sponsor)

ïDear Doctor Letters (sponsor)

ïDrug Safety Communications (FDA)

ïSafety Supplements (sponsor)

ïFDA Advisory Committee Meetings (FDA and 

sponsor)

ï?other
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Opportunities for Patient input into B -R

ÅFDA Public Meetings

ÅPatient focused Drug Development (FDA)

ÅPatient and Disease Advocacy Groups

ÅPatient Registries

ÅSponsor Outreach: 

ïInput into risk minimization strategies (REMS) pre 
and post market

ïPROs

ïSurveys

ïNew technologies: ex -mobil apps
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Approved 

23 November 2004

Routine 

PV

Case Study: Natalizumab - Approval

ω Integrin receptor antagonist

ς.ƛƴŘǎ ǘƻ ʰп-subunit of 
ʰпʲм ŀƴŘ ʰпʲт ƛƴǘŜƎǊƛƴǎ 

ω Initially approved to reduce 
frequency of clinical 
exacerbations in patients with 
relapsing form of multiple 
sclerosis

ω Routine monitoring in place
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Approved 

23 November 2004

Marketing 

suspended 

28 February 2005

Routine 

PV

Intensive 

Evaluation

Natalizumab ςFirst Cases of PML

ω Within three months of 
approval, two cases of 
progressive multifocal 
leukoencephalopathy (PML) 
reported in multiple sclerosis 
patients

ω PML is a rare, serious, progressive 
neurologic disease, usually occurring in 
immunosuppressed patients, often 
resulting in irreversible neurologic 
deterioration and death. 

ω Marketing was suspended

ω Intensive evaluation of all data



Dimension Evidence and Uncertainties Conclusions and Reasons

Analysis of 
Condition

ÅNatalizumab was originally approved in 2004 for relapsing 
forms of multiple sclerosis (MS), which frequently 
progresses to severe disability and/or death.

ÅMultiple sclerosis is a 
serious and potentially 
life-threatening disease.

Current 
Treatment 
Options

ÅNatalizumab was a novel treatment mechanism for MS. 

ÅOther effective treatments were available at the time of 
approval, but a substantial number patients remained 
untreated for many reasons, including lack of efficacy or 
tolerability of existing treatments. 

ÅA significant unmet need 
existed for more 
efficacious, better 
tolerated treatments.

Benefit

ÅPreviously-approved drugs for MS required clinical trials 
showing evidence of benefit through two years. The results 
of Tysabri were so promising that accelerated approval was 
granted based on one year of data. 

ÅAdditional efficacy evidence submitted in response to the 
ŀŎŎŜƭŜǊŀǘŜŘ ŀǇǇǊƻǾŀƭ ǊŜǉǳƛǊŜƳŜƴǘ ύ ǎǘǊŜƴƎǘƘŜƴŜŘ C5!Ωǎ 
ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ ŘǊǳƎΩǎ ōŜƴŜŦƛǘΦ

ÅNatalizumab
demonstrated substantial 
benefit with regards to 
reduction in relapse rates.

Risk & RM Next slide

2006 Natalizumab B-R Considerations*
Therapeutic Context & Benefit

*Information in this section draws from materials presented by FDA at a 2014 public workshop on Characterizing and Communicating Uncertainty in the 
Assessment of Benefits and Risks of Pharmaceutical Products, available at: http://nationalacademies.org/hmd/Activities/Research/DrugForum/2014-FEB-13.aspx

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


Dimension Evidence and Uncertainty Conclusions and Reasons 

Risk and 
Risk Mgt

ÅIn the review of natalizumab safety, 
FDA sought to determine the 
magnitude of the risk of PML to 
patients exposed to natalizumab.

ÅIn total, 3 cases were identified in a 
population of ~3000 patients. The 
overall risk of infections (serious and 
non-serious) was similar for 
natalizumabvs. placebo. However, 
the drug appeared to cause an 
increased rate of specific serious 
infections, including PML.

ÅThe submitted additional evidence 
ƛƴŎǊŜŀǎŜŘ C5!Ωǎ ŎƻƴŦƛŘŜƴŎŜ ǘƘŀǘ ǘƘŜ 
PML cases were caused by 
natalizumab. The assessment did not 
resolve uncertainties regarding 
underlying risk factors, including use 
of immunosuppressing drugs and 
duration of natalizumabuse.

ÅConcerns also included the inability 
to (a) identify individual patients who 
are at greater risk of contracting 
PML, and (b) to mitigate death or 
other serious effects of PML. 

2006 Natalizumab B-R Considerations
Risk and Risk Management



Benefit-Risk Integrated Assessment

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

Å 2006 Advisory Committee Meeting: Patients, family, and health care providers testified 
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.

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

ÅC5! ŎƻƴŎƭǳŘŜŘΥ άƛƴ ǘƘŜ ŦŀŎŜ ƻŦ ǘƘŜǎŜ ǇƻǘŜƴǘƛŀƭ ǊƛǎƪǎΣ ǘƘŜ ōŜƴŜŦƛǘ ƻŦ ǘǊŜŀǘƳŜƴǘ ǿƛǘƘ 
Natalizumab clearly justifies its re-introduction into the market [with certain 
ǊŜǉǳƛǊŜƳŜƴǘǎϐ Χ ŀƴŘ ǘƘŀǘ ǇƘȅǎƛŎƛŀƴǎ ŀƴŘ ǇŀǘƛŜƴǘǎ ǎƘƻǳƭŘ ōŜ ƎƛǾŜƴ ǘƘŜ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ 
ŘŜŎƛŘŜ ƛŦ ǘƘƛǎ ǘǊŜŀǘƳŜƴǘ ƛǎ ŀǇǇǊƻǇǊƛŀǘŜ ƛƴ ŀƴȅ ƎƛǾŜƴ ŎŀǎŜΦέ

2006 Natalizumab B-R Considerations
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Approved 

23 November 2004

Marketing 

suspended 

28 February 2005

Marketing resumed 

05 June 2006

Routine 

PV

Intensive 

Evaluation
Continuous risk management, monitoring, and re-assessment

Natalizumab ςMarketing Resumed
ω Intensive evaluation revealed 

no additional cases in 
multiple sclerosis patients

ω FDA sought input form 
experts and the public, 
including patients

ω Marketing was resumed with 
strict risk management
ς Restricted distribution

ς Pre-infusion evaluations

ς Registry of all patients
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Approved 

23 November 2004

Marketing 

suspended 

28 February 2005

Marketing resumed 

05 June 2006

Label updated

05 February 2010

Label updated

22 April 2011

Label updated

20 January 2012

Label updated

12 May 2015

Routine 

PV

Intensive 

Evaluation
Continuous risk management, monitoring, and re-assessment

Natalizumab ςMore Updates
ω Label updated in May 2015  

to include most recent data 
on risk factors for PML
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Approved 

23 November 2004

Marketing 

suspended 

28 February 2005

Marketing resumed 

05 June 2006

Label updated

05 February 2010

Label updated

22 April 2011

Label updated

20 January 2012

Label updated

12 May 2015

Routine 

PV

Intensive 

Evaluation
Continuous risk management, monitoring, and re-assessment

Natalizumab ςSummary
ω Iterative
ςOne finding leads to another

ω Incremental
ςOne step at a time

ωEssential
ςNeeded for the safe use of the drug
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Overall Summary

ÅNew safety concerns may emerge from diverse sources

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

ÅNot all new safety concerns requires a formal B -R assessment for 
regulatory decision making

ÅThere 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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Session 3: Panel Discussion
Using Benefit-Risk Assessment to Inform FDA and Sponsor Decision-Making in the 

Post-Marketing Setting 



Characterizing FDAôs Approach to Benefit-Risk Assessment 

throughout the Medical Product Life Cycle

Using Benefit-Risk Assessment to Inform FDA and Sponsor Decision-Making in the Post-

Marketing Setting 

Duke-FDA Benefit-Risk Assessment 

Silver Spring, MD 

May 16, 2019 

Juhaeri Juhaeri

Head, Epidemiology and Benefit ïRisk

Sanofi
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When and how to effectively engage in timely discussions in the post-market 

setting

ÅRoutine updates: periodic safety reporting

ÅSignals with serious outcomes: severity, frequency, public health 

impact

ÅClarity on considerations for BR assessment that may be key to 

post-marketing regulatory decisions

ÅQuantitative BR, if necessary

ÅPatient preference, if necessary 



| 174Hughes et al. PDS. 2016

When and how to use formal quantitative BR



| 175van Overbeeke et al. Drug Discovery Today. 2018

When and how to use patient preferences

Research & 

Discovery

Pre-clinical 

development

Clinical 

development

Marketing 

Authorization

HTA & 

Reimbursment

Post-

Marketing
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Patient-centered benefit-risk assessment (PCBR)

Assessment of:

Å Trade-offs between benefits and risks

Å Maximum acceptable risk, risk tolerance

Å Minimum acceptable benefit, how meaningful the clinical outcome is 

Å Tolerant sub-populations

Ą Possibility to integrate in MCDA as PPS can elicit weights for clinical outcomes

Ą Need to assess sensitivity of decision to patient preferences

van Overbeeke et al. Drug Discovery Today. 2018

Patient preferences in benefit-risk assessments

Research & 

Discovery

Pre-clinical 

development

Clinical 

development

Marketing 

Authorization

HTA & 

Reimbursment

Post-

Marketing
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Patient preference methods: qualitative/exploration

Preference 
exploration

Individual methods Group methods Individual/group 
methods

In-depth individual 
interview

(Semi-)structured 
individual interview Public meetingsDelphi method

Concept mapping

Focus group

Dyadic interview

Nominal group technique

Complaints procedures Citizensô juries
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Preference 
elicitation

Discrete choice 
based methods

Indifference 
methods

Rating methodsRanking methods

Discrete choice 
experiment/Best-worst 

scaling Type 3

Best-worst scaling 
Type 1, 2

Adaptive conjoint  
analysis

Self-explicated 
conjoint

Analytic hierarchy 
process

Measure of value

Allocation of points

Starting known efficacy

Time trade-off

Standard gamble

Person trade-off

Visual analogue scaleConstant sum scaling
Qualitative 

discriminant process

Repertory grid method

(Probabilistic)Threshold 
technique

Swing weighting

Outcome prioritization 
tool

Contingent valuation

Control preference 
scale

Q-methodology

Test trade-off

Soekhai et al. Drug Discovery Today. 2019. In press

Patient preference methods: quantitative/elicitation
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ÅLabels
- Could contain components of the ñgridò

- Condition, treatment options, key benefits and risks, risk management

ÅSafety communications
- Reasons behind safety concern need to be clarified

ÅPublic ïprivate partnership:
Å To improve clarity on considerations for BR assessment that may be key to post-

marketing regulatory decisions

Å To develop a guidance on when and how to use formal quantitative BR 

evaluation 

Å To develop a guidance on when and how to use patient preference in BR 

evaluation 

When and how FDAôs BR Framework can be used as a communication tool



Session 3: Panel Discussion
Using Benefit-Risk Assessment to Inform FDA and Sponsor Decision-Making in the 

Post-Marketing Setting 



Session 3: Using Benefit-Risk Assessment 

to Inform FDA and Sponsor Decision-

Making in the Post-Marketing Setting 
2:30 pm ς3:45 pm



Session 4: Outlining Next Steps & Future 

Directions
3:45 pm ς4:30 pm



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 
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Most clinical trials fail to provide the evidence 

needed to inform medical decision-making. 

However, the serious implications of this deficit 

are largely absent from public discourse. 

DeMets and Califf, JAMA, 2011
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FDA Advisory Committee Reports

The Formula

ÁAnalysis of condition

ï Repeat from the Introduction

ÁCurrent treatment options

ï Repeat from the Introduction

ÁBenefit

ï Repeat the efficacy result

ÁRisk Management

ï Repeat safety result

ï Theorize how to manage AEs

ÁConclusion 

ï Benefits outweigh the harms
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Benefit:risk evaluation should be pragmaticé

assessing how interventions affect patients.

Segregating benefits and harms is not pragmatic.
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Example

ÁWe measure the duration of hospitalization

ÁShorter duration is better é or is it?

ÁThe faster the patient dies, the shorter the duration

ÁInterpretation of an outcome needs context of other clinical 

outcomes for the same patient 

ÁWhy do we analyze them separately?
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Quiz

ÁSuppose a loved one is diagnosed with a serious disease 

ÁYou are selecting treatment 

Á3 treatment options: A, B, and C

Á2 outcomes, equally important

ïTreatment success: yes/no

ïSafety event: yes/no
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RCT Comparing A, B, and C: Analysis of Outcomes

A (N=100) B (N=100) C (N=100)
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RCT Comparing A, B, and C: Analysis of Outcomes

A (N=100)

Success: 50%

B (N=100)

Success: 50%

C (N=100)

Success: 50%
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RCT Comparing A, B, and C: Analysis of Outcomes

A (N=100)

Success: 50%

Safety event: 30%

B (N=100)

Success: 50%

Safety event: 50%

C (N=100)

Success: 50%

Safety event: 50%
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RCT Comparing A, B, and C: Analysis of Outcomes

A (N=100)

Success: 50%

Safety event: 30%

B (N=100)

Success: 50%

Safety event: 50%

C (N=100)

Success: 50%

Safety event: 50%

Which treatment would you choose?
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RCT Comparing A, B, and C: Analysis of Outcomes

A (N=100)

Success: 50%

Safety event: 30%

B (N=100)

Success: 50%

Safety event: 50%

C (N=100)

Success: 50%

Safety event: 50%

Which treatment would you choose?

Choose Aéright?
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Analysis of Patients: 4 Possible Outcomes

A (N=100)

Success: 50%

Safety event: 30%

B (N=100)

Success: 50%

Safety event: 50%

C (N=100)

Success: 50%

Safety event: 50%

50 0

0 50

0 50

50 0

15 15

35 35

Success

+             -
SE    + 

-

Success

+             -

Success

+             -



All Rights Reserved, Duke Medicine 2007

Analysis of Patients: 4 Possible Outcomes

A (N=100)

Success: 50%

Safety event: 30%

B (N=100)

Success: 50%

Safety event: 50%

C (N=100)

Success: 50%

Safety event: 50%

50 0

0 50

0 50

50 0

15 15

35 35

Success

+             -
SE    + 

-

Success

+             -

Success

+             -
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Analysis of Patients: 4 Possible Outcomes

A (N=100)

Success: 50%

Safety event: 30%

B (N=100)

Success: 50%

Safety event: 50%

C (N=100)

Success: 50%

Safety event: 50%

50 0

0 50

0 50

50 0

15 15

35 35

Success

+             -
SE    + 

-

Success

+             -

Success

+             -
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Analysis of Patients: 4 Possible Outcomes

A (N=100)

Success: 50%

Safety event: 30%

B (N=100)

Success: 50%

Safety event: 50%

C (N=100)

Success: 50%

Safety event: 50%

50 0

0 50

0 50

50 0

15 15

35 35

Success

+             -
SE    + 

-

Success

+             -

Success

+             -
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What is the Question?

ÁWe define analysis populations

ïEfficacy: ITT population 

ïSafety: safety population 

ÁEfficacy population Í safety population

ÁWe combine these analyses into benefit:risk analyses. To whom 

does this analysis apply?  

ÁPersonalized medicine? We are not analyzing the patient. 
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A Vision

The good physician treats the disease.

The great physician treats the patient.

William Osler


































