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Global Benefit-Risk (GBR) Measure
Six treatment response categories were defined on 
the bases of efficacy and AEs: 

category I, response with no AEs; 

category II, response with mild AEs;

category III, response with moderate to severe AEs;

category IV, no response and no AEs, or discontinuation 
for lack of efficacy or a reason unrelated to treatment;

category V, no response with mild AEs; 

and category VI, no response with moderate to severe 
AEs, or discontinuation for AEs regardless of response.

Source: Entsuah & Gorman (2002) J Psy Research, 36:111-118.
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Global Benefit-Risk (GBR) Measure
Assume the six categories occur with prob {pi}.

One can form a benefit/risk measure as below 
where e (≥ 0) reflects the importance of efficacy.
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One can also form a linear score 

s = w1p1 + w2+p2 + … + w6p6

Source: Pritchett & Tamura (2008), Pharm Stat, 7(3):170-178
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Woloshin and Schwartz
Drug Facts Box

FDA Risk Communication
Advisory Committee Meeting

Feb 26-27, 2009
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PhRMA Benefit Risk Action Team  
Formed in 2006 with key objectives:

Formulate a framework for the ideal benefit-risk 
approach, including a methodology for integrating both 
qualitative and quantitative elements in an evolutionary 
way.

Provide greater structure and transparency for sponsor 
company - FDA alignment throughout approval 
process.

BRAT partnered with RTI Health Solutions 
epidemiologists to complete the work in 2009. 
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PhRMA Benefit-Risk Framework
The Vision

The framework can be considered a set of processes and 
tools to guide decision-makers in structuring, 
summarizing and interpreting the information.

Framework should be adaptable for different contexts 
depending on the type of information collected and 
structured, but the fundamental of the framework remains 
the same. 

The Work

There will be 3 rounds of development and testing 
(statins, tumor necrosis factor – alpha antagonists, and 
triptans), using mock products in different therapeutic 
categories.
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Envisioned Steps of Framework
Establish the Decision Frame.
Identify the Benefit and Risk Outcomes (selections and 
definitions) 
Choose the Metrics - the specific measurements to 
quantify benefit and risk outcomes
Identify and Organize the Data Source
Adapt the Value Tree, Data Source and Summary Tables
Calculate the Metrics – apply weights where applicable 
for quantitative assessment
Interprete the Assessment – visualization method or 
approach
Source: PhRMA BRAT Framework Project Round 2 (slides 26-31), 8 March 2010
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Framework Process 
Frequency

Benefit 
/ Risk 
Balance

Risks

Benefits

Safety Endpoint 1

Safety Endpoint 2

Safety Endpoint 3

Efficacy Endpoint 1

Efficacy Endpoint 2

Convenience: 
Dosing schedule

Life effects: Ease of 
adapting to lifestyle

Impact
Str of Evid

Other

Frequency
Impact

Frequency
Impact

Str of Evid
Other

Frequency
Impact

Other

Frequency
Impact

Str of Evid
Other

Str of Evid
Other

Impact
Other

Data Source Table

Measures

27



delete these guides from slide master before printing or giving to the client

delete these guides from slide master before printing or giving to the client

TNF- α Blockers for Rheumatoid Arthritis

Patient-
reported 

improvement

Clinical 
response 

Immunity

Carcinogenicity

Death

Short-term improvement in disease activity

Irreversible damage

Pain

Functional status response

Health-related quality of life

Tuberculosis

Serious infections

Malignancies

Death by any cause

Benefit-
risk 

balance

Benefits

Risks

Repeated tuning led to the following framework.

Solid malignancies, lymphoproliferative cancers, and 
nonmelanoma skin cancers combined into one category 
“malignancies” 

Benefit or risk 
category

benefit or risk 
outcome
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Key Benefit-Risk Summary Table
Outcome Outcome Measure

Study 
Drug (%)

Active 
Comparator (%)

Benefit

Clinical 
response

Degree of 
irreversible  

damage

No radiographic 
progression 

(change in Sharp score < 
0.5)

39.2 31.8

Clinical remission
(DAS < 1.6  or  DAS28 < 2.6) 14.0 10.9

Short-term 
improvement in 
disease activity 

score

ACR-20 response at 
14 weeks 51.9 37.9

Patient-
reported 
improvement

Functional status 
response

HAQ-DI 
clinically meaningful 

improvement (≥ 0.22 units)
58.0 63.0

Risks

Immunity
Serious infections Proportion of patients 10.5 5.5

Tuberculosis Proportion of patients 0.0 0.0
Malignancies Malignancies Proportion of patients 1.4 1.2

Death All cause death Proportion of patients 0.7 0.2
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Difference in # of Events per 1,000 Patients
Graphical displays help with interpretation of data
There are 2 different axes for Benefit and Risk data on this version 
(Benefit= positive outcome, Risk = negative outcome)

30
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Drill Down For ACR-20 Response

Odds Ratio Supporting Studies for ACR-20

Study ID
Study drug 

# events Study drug  N

Active 
Comparator

# events
Active 

Comparator N Relative Risk 95% CI Timepoint
4 47 133 37 133 1.27 (0.89 - 1.82) 24 weeks

7 76 103 14 50 2.64 (1.67 - 4.17) 24 weeks

5 82 159 79 160 1.04 (0.84 - 1.30) 24 weeks
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Who Makes Benefit:Risk Decisions?
A joint meeting on Dec 11 2008 in the US to weigh the 
public health implications of real and serious but relatively 
infrequent occurrences of severe asthma exacerbations 
and asthma-related death against the symptomatic 
benefits of bronchodilation and asthma control of long-
acting beta-agonists (LABAs).  

Pediatric Advisory Committee
Pulmonary-Allergy Drugs Advisory Committee
Drug Safety and Risk Management Advisory Committee

Safety data came from 110 randomized trials of 4 LABAs.

Risk assessment was based on a composite endpoint of 
asthma-related death, intubation, or hospitalization.
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Risk Difference

Asthma Composite 
Risk Difference per 1000 Subjects

-15 -10 -5 0 5 10 15

Overall

Symbicort

Foradil

Serevent

Advair

2.80   (1.11, 4.49)   [381/30148 304/30806]

7.49   (-1.47, 16.44)   [6/766 1/504]

3.80   (-1.80, 9.40)   [18/1626 14/2139]

3.49   (1.27, 5.71)   [336/21108 270/22716]

-0.15   (-2.01, 1.70)   [21/6648 20/6564]

Drug RD (95% CI)   [Sample Sizes]*

*RD = Risk Difference Per 1000 Subjects 
[Treat. Events/Treat. n   Plac. Events/Placebo n]   

p-value
0.307
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Risk Difference by Age Groups

Asthma Composite 
Risk Difference per 1000 Subjects

-15 -10 -5 0 5 10 15

Overall

65 and Up

18 to 64

12 to 17

4 to 11

2.80   (1.11, 4.49)   [381/30148 304/30806]

-3.58   (-10.47, 3.32)   [25/2117 32/2097]

2.13   (0.34, 3.91)   [246/23274 202/23604]

5.57   (0.21, 10.92)   [48/3103 30/3289]

14.83   (3.24, 26.43)   [61/1626 39/1789]

Age RD (95% CI)   [Sample Sizes]*

*RD = Risk Difference Per 1000 Subjects 
 [Treat. Events/Treat. n   Plac. Events/Placebo n]   

p-value
0.018



delete these guides from slide master before printing or giving to the client

delete these guides from slide master before printing or giving to the client

35

Different Views
FDA Office of Surveillance and Epidemiology 
recommended removing the asthma indication from 
single-entity LABAs (i.e. not in combination with 
corticosteroids) for all patients.

FDA Division of Pulmonary and Allergy Products 
concerned that removing the asthma indication would 
limit clinicians’ options for treating asthma that cannot be 
controlled by inhaled corticosteroids alone.

Who should decide on the values of benefits and risks? 
Regulators, committee members, health care 
professionals, patients or payors? Are there other major 
stakeholders?

Source: Kramer, NEJM, April 16 2009.
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Summary
FDA is frequently asking questions like “Do the risks 
outweigh the benefits”. This is a shift from asking 
separate questions on safety and effectiveness 
only.

The first step in benefit-risk assessment is to agree 
on the relevant data elements for a specific case.

It is difficult to settle on a single set of values. It may 
be necessary to show how the overall conclusion 
depends on the specific choice of values.

Eventually, a judgment needs to be made at the 
societal and/or individual level.    


