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Outline of the presentation
• Introduction - the importance of the Benefit–Risk section
• The EU approach, including the "Effects Table"
• Some concluding remarks
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An agency of the European Union

EU network
Public

Patient
organisations

EMA
Companies

EU
Commission

Health care
systems

40 National
Agencies
International
organisations
An agency of the European Union

National Authorisation system
 Approval in 1 Member State

EU Authorisation system
 Approval in n or all Member States
3 EU procedures: Centralised Procedure (CP)
Mutual Recognition Procedure (MRP)
Decentralised Procedure (DCP)
Route? Choice?
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Depending on type of product
and authorisation history in EU
+
Regulatory & marketing strategy
Company preferences

Committee for Human Medicinal Products
(CHMP)

Chair and Vice Chair
+
1 member + 1 alternate/MS
+

5 co-opted members
+
Tomas Salmonson
Chair CHMP
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accompanied by experts

Pierre Demolis
Vice-Chair CHMP

+ 5 co-opted members
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Interaction with PRAC

It is all about being transparent/building trust/communication…
(the importance of the B/R section)
• Rapporteur/Member position
• CHMP assessment reports including list of questions to the applicant
• Coordination with other Committees (PRAC, CAT, COMP, PDCO)
• Involvement of external experts and patients
•
•
•

Scientific Advisory Groups
During OE explanations
"Patient panel"

• CHMP opinion

• EC decision
• Transfer on knowledge to HTA/payer organizations
• Trust (health care system, prescribers, payers, media….)
• etc
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"Downstream" stakeholders include:
•
•
•
•
•
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HTA bodies
Payers
National/regional/local drug committees
Prescribers
Patients

Outline of the presentation
• Introduction - the importance of the Benefit–Risk section
• The EU approach including the "Effects Table"
•
•

the Benefit-Risk project
current template and guidance

• Some concluding remarks
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Benefit-Risk Project
Objectives:
Improve transparency, communication and consistency of B/R assessment.
Implicit >>> Explicit
Five Work Packages:
•

Description of current practice



•

Applicability of current tools and methods



•

Field tests of tools and methods



•

Development of a toolkit for B/R



•

Pilot and training (ongoing)
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The proposed toolkit
• Qualitative method: Effects Table
– Compact display of effects and information for the benefitrisk balance
– Can be generally applied, can be used as basis for
quantitative methods
• Quantitative method: Multi Criteria Decision Analysis (MCDA)
– Allows higher precision, sensitivity analysis

– Requires substantial resources to build model
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Outline of the presentation
• Introduction - the importance of the Benefit–Risk section
• The EU approach including the "Effects Table"
•
•

The Benefit-Risk project
Current template and guidance

• Some concluding remarks
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Section 5: Benefit-Risk assessment
(under revision – my views expressed)
Therapeutic context
Benefits
Beneficial effects
Uncertainty in the knowledge about the beneficial effects

Risks
Unfavorable effects
Uncertainty in the knowledge about the unfavorable effects
Effects Table
Benefit-Risk assessment & discussion
Importance of favorable and unfavorable effects
Benefit-risk balance
Discussion on the benefit-risk assessment
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Conclusions

"Therapeutic context", e.g.

•

indication

•

available treatment options and unmet need

•

relevant end-points

•

main clinical studies in the application
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Conclusions

Beneficial effects

•

Relevant end-points in the studies

•

Conclude on what the data show in terms of such beneficial effects (point estimates,
confidence intervals, etc.)

•

"Estimands" (LOCF or MMRM or BOCF or…)

•

Describe “overall” benefits and benefits in important subgroups (e.g. as defined by
age, sex, ethnicity, organ function, disease severity, or genetic polymorphism).

•

Avoid general expressions as "clinically relevant", "important", "meaningful"
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Uncertainty in the knowledge about the beneficial effect

•

Strengths

•

Mention the main sources of uncertainty, e.g., variation, important sources of bias,
methodological flaws or deficiencies (including GCP, compliance, etc.), unsettled
issues.

•

Be explicit about the impact of any uncertainties in terms of, e.g., the plausible
range of expected benefits given the uncertainties(not just confidence intervals).

•

How are limitations/uncertainties going to be addressed in the SmPC, future studies
etc
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Conclusions

Unfavorable effects
In this section, describe the conclusions on what are the important unfavorable effects
based on the data submitted. Consider for example: Important adverse drug reactions,
their severity, duration and reversibility.

Important pharmacokinetic and pharmacodynamic interactions

Important unfavorable effects in terms of public health or the
environment; potential for abuse and misuse.

Consider also describing relative safety, compare the toxicity

profile to standard of care, or drugs of the same pharmacological
class

Link to the RMP
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Uncertainty in the knowledge about the unfavorable effects
•imitations of the data set, e.g., due to sample size, study design, duration of followL
up, and implications of such limitations with respect to predicting the safety of the
product

I•mportant quality issues, non-clinical safety findings and their impact on the safety.
How do these data impact on the uncertainties?

•
Be explicit about the impact of any uncertainties, lack of safety data, and unknowns on
the description of the safety profile.

"Known unknowns" vs "unknown unknowns"

Link to the RMP
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Conclusions

Favourable

Caprelsa for thyroid cancer
Effect

Description

Unit

Placeb
o

PFS (HR)

From randomization to
progression or death
(blinded independent
review)

N/A

1

PFS
(median)
ORR

Weibull model
Proportion of complete
or partial responders
(>=30% decrease
unidimensional)
RECIST

Unfavourable

Diarrhoea
Grade 3-4
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Vand
etani
b
0.46
95%
CI:
(0.31,
0.69)

Uncertainties/
Strength of evidence

References

Large effect in overall
population. Consistent
and significant effect
on PFS but not OS (too
early?)

See Discussion on
Clinical Efficacy.

Months 19.3

30.5

%

45

Only a very low
number of patients
with definite RET
mutation negative
status at baseline.
Lower efficacy?

Single-arm study in
RET negative
patients postapproval.

No clear effect on
PRO/QoL (missing
data)
Duration of follow up in
the pivotal study is
short vs. the need for
long duration of
treatment.

See Discussion on
Clinical Efficacy.
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Increase of ≥7 stools
per day over baseline;
incontinence; Lifethreatening
QTc related QTc >0.50 second; life
events
threatening; Torsade
Grade 3-4
de pointes

%

2.0

10.8

%

1.0

13.4

Infections
Grade 3-4

%

IV antibiotic,
antifungal, or antiviral
intervention indicated;
Life-threatening

36.4

49.8

Risk of developing
further major cardiac
SAEs including
Torsades de pointe?

Risk of dehydration
and renal/cardiac
risks (see SmPC
4.4)
Restrict to
symptomatic and
aggressive disease
(see SmPC 4.1).
Explore lower dose
(see See Table 20.
Summary of the
RMP)

presented in the narrative of the benefit-risk section of the EPAR EMEA/H/C/002445 published on 28 November
2012.
Table 1. Hypothetical ET for lixisenatide for treatment of adults with type 2 diabetes mellitus to achieve glycaemic
control in patients not adequately controlled on oral antidiabetics (data cut-off January 2-10-April 2011).
Effect

Description U

Favourable Effects
HbA1c
Mean
change in
HbA1c from
baseline

%

LIX

PBO

EXE

-0.79 (1)
(-0.95,-0.63)
-0.83 (2)
(-0.91, -0.75)

-0.19 (1)
(-0.43,0.05)
-0.39 (2)
(-0.51, 0.28)

-0.79 (3)
(-0.89, -0.68)

Body
weight

Mean
kg
change in
body weight
from
baseline

-0.96 (3)
(-1.06,0.86)

Uncertainties/
Strength of evidence

References

The effect of lixisenatide was
more pronounced in Asian
patients compared to Caucasian
patients. The lower effect in
Caucasians is partly explained
by a large placebo effect
especially in some geographical
regions.

(1)
(2)

(3)

-0.82 (4)
(-0.91, -0.73)
-1.94 (1)
(-2.40,-1.48)

-0.10 (4)
(-0.24, 0.04)
-1.98 (1)
(-2.65,-1.31)

(4)

-2.12 (3)
(-2.42, -1.82)

-1.64 (2)
(-2.07,-1.20)

(2), (3)

-2.19 (3)
(-2.47, -1.91)
-2.87 (4)
(-3.26, -2.48)

(1)

-3.98 (3)
(-4.43,3.53)

(3)

-0.93 (4)
(-1.39,-0.47)

Unfavourable Effects
Nausea
Vomiting
Diarrhoea
Hypoglycaemia

ISRs

Incidence of
nausea
Incidence of
vomiting
Incidence of
diarrhoea
Incidence of
hypoglycaemia

Incidence of
ISRs
Allergic
Incidence of
reactions
allergic
reactions
Palpitations Incidence of
palpitations
Tachycardia Incidence of
tachycardia
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%

26.9

(5)

7.3

(5)

%

11.4

(5)

2.7

(5)

%

11.1

(5)

8.0

(5)

1.7

(1)

1.6

(1)

7.0

(2)

4.8

(2)

%

%

2.5 (3)
22.7 (4)
5.3 (5)

%

0.4

(5)

<0.1

%

1.5

(5)

0.7

Approximately 70-80% of the
patients experiencing nausea or
vomiting completed the
treatment.

(5)

(5)

(5)
(5)

7.9
15.2 (4)
1.9 (5)

(5)

(3)

Hypoglycaemia is mainly seen
when lixisentatide treatment is
combined with sulfonylurea.

(1)
(2)
(3)
(4)
(5)
(5)

The slightly increased incidence (5)
of palpitations and tachycardia
compared to placebo indicate a
%
0.7
<0.1
(5)
propensity of lixisenatide to
increase heart rate. The total
number of CV events did
however not differ significantly
between lixisenatide and
placebo (HR 1.25, 95%
confidence interval 0.67-2.35).
Abbreviations: U: unit; LIX: lixisenatide; PBO: placebo; EXE: exenatide; kg: kilograms; ISRs: injection site reactions; Hypo:
hypoglycaemia; #: number of cases.
Notes: (1) EFC6018; (2) Pooled data from the two placebo-controlled add-on studies with metformin (EFC6014 and EFC10743);
(3) Data from the exenatide-controlled add-on study with metformin (EFC6019); (4) Data from the placebo-controlled add-on
study with sulfonylurea (EFC6015); (5) Pooled data from all phase 2/3 controlled studies.
(5)

(5)

OS

Short
Description

Unit

Primary endpoint

Median (months)

Arm1
(Nivolumab 3mg/kg)

9.23,
95% CI (7.33, 13.27)

Arm2
(Docetaxel
75 mg/m2 )
6.01
95% CI
(5.13, 7.33)

0.59 (4.44, 0.79)

Median (months)

Favourable

2ndary endpoint

3.48, 95% CI (2.14, 4.86)

Meaningful anti-tumour activity results
in heavily pre-treated SQ NSCLC.
Superiority over docetaxel demonstrated
with a meaningful gain in terms of OS.

HR 95% CI:

PFS

Uncertainties/
Strength of evidence

Only 1 patient achieved CR (BOR was
PR for most of the nivolumab patients)
2.83
95% CI
(2.10, 3.52)

HR 95% CI:
0.62 (0.47, 0.81)

Limited data for patients >75 years old
Reliability and value of PD-L1 (and PDL2) as predictive biomarkers is
uncertain.
Magnitude of the effect in the phase 2
study (3 rd line and beyond) is smaller

ORR
2ndary endpoint
Complete + partial tumour
response

Number (%)

95% CI (13.6, 27.7)

12 (8.8%)
95% CI
(4.6, 14.8)

CR= 1 (0.7%) vs PR = 26
(19.3%)

CR= 0
vs.
PR = 12 (8.8%)

27 (20%),

Product specific guidance on demonstration of bioequivalence – For CHMP adoption
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Referenc
es

Dyspnea

C ough

Fatigue

Unfavourable

Decreased
appetite

Proportion

AE 29.5%

G3/4 5.3%
SAE 1.5%

G3/4 5 6.2%
SAE 1.6%

Proportion

AE 31.3%
G3/4 1.5%
SAE <1%

AE 18.6%
G3/4 0%
SAE <1%

Safety dataset of elderly
patients is limited

Proportion

AE 30.5%
G3/4 2.3%
SAE <1%

AE 39.5%
G3/4 8.5%
SAE 1.6%

Proportion

AE 24.4%
G3/4 0.8%
SAE <1%

AE 27.1%
G3/4 1.6%
SAE <1%

Long-term safety data of
nivolumab are limited
and the relation between
duration of treatment
and AEs is not known.

Proportion

AE 16.8%
G3/4 3.1%
SAE 1.5%

AE 28.7%
G3/4 3.1%
SAE 14.7%

Proportion

AE 15.3%
G3/4 0%
SAE <1%

AE 25.6%
G3/4 3.1%
SAE <1%

Proportion

AE
4.6%
G3/4 0.8%
SAE 0.8%%

AE
0.8%
G3/4 0%
SAE 0%

AE 97%
≥ 1 dose delay/reduction: 27.5%
≥ 1 infusion interruption: 6.1%
AE leading to discontinuations
10.7%
SAE 46.6%

AE 97%
≥ 1 dose delay/reduction:
41.1%
≥ 1 infusion interruption:
6.2%
AE
leading
to
discontinuations 20.2%
SAE 54.3%

Anemia

Diarrhea

Pneumonitis
(drug-related)

Safety profile seems
manageable and
tolerable by patients.

AE 36.6%

T olerability

The size of the safety
database might be too
limited to determine the
incidence of rare and
immune related AEs.
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Conclusions

Importance of favorable effects
• Magnitude of the effect (absolute effect)
– Is it of clinical relevance (and what is the basis?)
– If surrogate endpoint; what is the expected effect on "hard" outcomes?

• Severity/characteristics of the disease
• Available treatment alternatives (unmet need, relative effect, new
mechanism of action, administration)
• Effects in subgroups (if relevant, if restricted indication)
• Discuss impact of uncertainties about the effect and how these are
handled
• Compare favorable effects among each other

Importance of unfavorable effects
• Severity and incidence, leading to withdrawals?

• How will it impact the patients life?
• Available treatment alternatives (relative safety)
• Severity/characteristics of the disease
• Safety in subgroups (if relevant)
• Discuss impact of uncertainties and how these are handled
• Compare unfavorable effects among each other

Benefit-risk balance

Compare the important favourable effects against the important unfavourable effects.

Explain how the combined favourable effects are judged to exceed (or
to fail to exceed) the combined unfavourable effects.

What would be the minimum favourable effects needed to balance against the
important unfavourable effects? How does this compare to the results
observed? Importance of uncertainties?
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Discussion on the benefit-risk assessment
• How B/R balance may change depending on the uncertainties of
benefits
• Perspective of stakeholders (physicians, patients)

• How value judgments could change depending on this?
• Experts and patients views
• Previous regulatory decisions
• Restrictions to availability, usage, other measures to improve
benefit/risk balance
• Need for further studies
• Discuss regulatory options for approval

• (Not describe different/divergent views of voting members)

Who likes (to admit) uncertainties?

• MPA (in the past): "Your guarantee for safe and effective drugs"
• Life-cycle approach i.e. new knowledge generated during the entire
life-cycle of the drug
• "Known unknowns" vs "unknown unknowns"
• Airbus A380 vs Boeing 787 Dreamliner
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Outline of the discussion on "uncertainties"

•

Introduction – accept uncertainties!

•

Three simple examples

•

What regulatory tools are available
•

early access

•

follow up/post approval studies

•

Recognition of uncertainties in the Benefit-Risk assessment

•

A few concluding thoughts…
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Regulator:
"The study established bioequivalence between the test and
the reference product"

What the public may understand:

"It does not matter which product I take. (I may switch
between products without any change in the treatment)"

35

Uncertainties….
• statistical certainty: 90% CI
• relevance of the healthy volunteer model
• BE: compares differences in means
• is the test in the BE study equal to the test to be put on the market

• not a test of "swithchability"
• etc
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Pandemrix – Narcolepsy (increase 2-4 cases per 100 000)
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Industry CT protocol:
"MMRM analysis"

What the regulator may base decision on:
"LOCF, MMRM, PIM and/or BOCF" (or something else)
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Studie 12014A
Placebo
298
289

Studie 12023A
Nalmefen
306
290

Placebo
360
326

Nalmefen
358
329

213 (74%)

152 (52%)

229 (70%)

212 (64%)

76 (26%)

138 (48%)

97 (30%)

117 (36%)
Studie 12014A

MMRM

Placeb
o
44,3
47,9
39

Studie 12023A

HDD
Diff. P-värde

TAC
Diff.
P-värde

HDD
Diff. P-värde

-2,3

-11,0

-1,7

0,002

0.001

0,012

PMI

-1,3

0,029

-4,9

0,044

-1,1

0,042

BOCF

0,1

0,889

1,0

0,750

-0,7

0,313

% Responders
Nalmefen

Differens

P-värde

36,9
45,6

7,4
2,3

0,039
0,530

TAC
Diff.
Pvärde
-5,0
0.088
-5,2
0,042
-3,1
0,352
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• The EU approach, including the "Effects Table"
• Some concluding remarks
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Some personal thoughts…

• B/R discussions are important but can be frustrating. Some experts
may be uncomfortable with having to be transparent
• Separate clearly results and value judgments/interpretations
• Value judgments are difficult – spend time on these
• Do not forget uncertainties and unknowns (both negative and
positive)
• "Effect Tables" can be a good starting point for the discussion and add
clarity. But must be accompanied by explanatory text.
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In the end, it is all about….
• Facilitate discussions within and, in the European context,
between regulatory agencies

• Facilitate interactions with applicant
• Facilitate decision making
• Transfer of EU position to non-EU regulatory agencies and
"downstream" stakeholders within EU

• Transparency - building trust
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Thank you!
European Medicines Agency
30 Churchill Place
London E14 5EU
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