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Target audience

• Parties in the drug development and licensing process who 
(mis)use subgroup analyses are:

• Industry

• Academia

• Regulators

• Guidance for use of subgroup analyses for licensing 
decisions within a particular development programme.
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Philosophies -

 

1

Subgroup analyses represent a huge challenge to industry 
and regulators for drug development and licensing decisions.

Subgroup analyses come with intractable problems.

The primary role of statistics when considering subgroup 
analyses is to properly inform decision making.
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Multiple choice: What is the purpose of a subgroup analysis?

• 1. Pre-planned confirmatory subgroup analysis

• 2. Subgroup analyses to assess internal consistency of study results
·

 

i.e. as part of an assessment that the overall result is applicable to 
all patients

• 3. Post-hoc* subgroup analyses aiming to:
a) improve the expected trade-off of benefits and risks compared to the 

whole trial population 
·

 

i.e. Efficacy +ve but B-R –ve in whole population
b) to rescue a failed trial

*not pre-specified, not used for intended purpose

Philosophies –

 

2

 Why bother with subgroup analyses?
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Multiple choice: What is the purpose of a subgroup analysis?
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Philosophies –

 

2
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Multiple choice: What is the purpose of a subgroup analysis?

• 1. Pre-planned confirmatory subgroup analysis → MULTIPLICITY

• 2. Subgroup analyses to assess internal consistency of study results
·

 

i.e. as part of an assessment that the overall result is applicable to 
all patients → SUBGROUP

• 3. Post-hoc* subgroup analyses aiming to: → SUBGROUP
a) improve the expected trade-off of benefits and risks compared to the 

whole trial population 
·

 

i.e. Efficacy +ve but B-R –ve in whole population
b) to rescue a failed trial

*not pre-specified, not used for intended purpose

Philosophies –

 

2

 Why bother with subgroup analyses?
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Philosophies –

 

3

 Why bother with subgroup analyses?

• B-R should be justifiably positive for all patients included in 
the SmPC Section 4.1 Therapeutic indication.

• ≠
 

separate statistical significance for all patient groups

• Demonstrated efficacy / safety is applicable, or differences 
from whole trial population are understood. B-R remains 
positive despite any differences.

“All subgroup findings are consistent with efficacy”

Medicines don’t only need to work, but need to have a 
favourable profile of benefits and risks.
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Philosophies –

 

3

 Ref Slide 5, Point 2

Patients recruited to a clinical trial are not homogenous, nor should 
response to treatment be routinely assumed to be homogenous.

“This is a subgroup, it must be a chance finding”

 

– Why?

“The study was not powered to look into subgroups”
• Might have been a bad decision!
• Cannot mean that assessment is obliged to ignore results

• Established regulatory thinking -

 

see ICH E5 (intrinsic and extrinsic 
factors), GL on multiplicity

• If homogenous, why all the excitement about pharmacogenetics and 
personalised medicine?
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Philosophies -

 

3

•
 

Problem:

•
 

If all patient ‘groups’
 

benefit to same extent (same Δ) then 
will see smaller estimated effects, even –ve effects for 
some, by chance
•

 
Action leads to False –ve decision

•
 

If some patient ‘groups’
 

benefit to different extent (Δ1,
 

Δ2,
 Δ3, possibly 0 or harm) then even more likely to see 

smaller estimated effects for some, because it’s real!
•

 
To ignore leads to false +ve decision

•
 

Cannot know
 

which is true
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Philosophies -

 

3

•
 

Quote from consultation:

•
 

“Subgroup analyses increase the risk of false +ve or false –
 ve findings”

•
 

True under assumption of homogeneity

•
 

True for purely data driven decisions

•
 

Otherwise?
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Philosophies -

 

4

Regulators license drugs, not development programmes.
-

 
Subgroups need to be pre-specified to be reliable, right?

Almost always necessary for positive conclusions

For negative conclusions: “You can’t challenge the consistency of 
these findings, because the subgroup analysis was post-hoc”

The clever company will not pre-specify anything!  Disincentive to 
plan.

But what you had chosen to pre-specify might not have been 
(indeed, might not be) what the regulator would be interested in

 
→

 more dialogue
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Philosophies –

 

5

• Does overall trial need to be +ve, before subgroups aiming 
to improve the expected trade-off of benefits and risks or to 
rescue a failed trial?  Probably yes, but…

“Trial is overall positive, so I can pick the most favourable 
subgroup without concern”

“Regulator asked me to do the subgroup analysis, therefore 
there is no concern”

Both untrue if selection is data-driven
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Philosophies -

 

6

Biological plausibility 

Two post-hoc subgroup analyses…

1 -

 

Horton R. From star signs to trial guidelines. Lancet 2000;355:1033-34.  
ISIS-2 trial involved 17,000 patients. The beneficial effect of aspirin for 
patients having a heart attack was very substantial and statistically 
compelling.  Subgroup analyses suggested that Gemini and Libra had an 
adverse effect rather than a beneficial effect with aspirin.

2 –

 

Effect of Gefitinib in NSCLC higher in Asian patients than Caucasion 
patients. Further studies revealed Gefitinib was effective predominately in 
mutation positive tumours which are more prevalent in Asian patients. 
There was a satisfactory effect in Caucasion patients with mutations.
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Philosophies -

 

7

The ‘pre-cautionary’
 

principle 

Where does the burden of proof lie?

… the applicant should submit tests and trials to confirm the 
positive benefit-risk of a medicine in the proposed indication 
…
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Philosophies -

 

8

Replication Single trial
Replication
Replication
Replication
Replication
Replication
Replication
Replication
Replication
Replication
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References in available guidance

ICH-E9:
Sec. 5.7: Subgroup analyses, if of primary interest, they are 
part of the confirmatory analysis (e.g. efficacy in the elderly). 
In most instances subgroup (or interaction) analyses are 
exploratory

 
and should be clearly identified as such…

… When exploratory, these analyses should be 
interpreted cautiously; any conclusion of treatment efficacy 
(or lack thereof) or safety based solely on exploratory 
subgroup analyses are unlikely to be accepted”.

• All agree? I do.
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References in available guidance

PtC on Multiplicity issues in clinical trials:
Sec. 4 Summary: “Reliable conclusions from subgroup analyses generally 
require pre-specification and appropriate statistical analysis strategies.  A 
license may be restricted if unexplained strong heterogeneity is

 
found in important sub-populations, or if heterogeneity of the 
treatment effect can reasonably be assumed but cannot be 
sufficiently evaluated for important sub-populations”.

It is further stated that: “.  It is highly unlikely that claims based on 
subgroup analyses would be accepted in the absence of a significant 
effect for the overall study population…”

And: “Some factors are known to cause heterogeneity of treatment effects 
such as gender, age, region, severity of disease, ethnic origin,

 

renal 
impairment, or differences in absorption or metabolism. Analyses

 

of these 
important subgroups should be a regular part of the evaluation of a clinical 
study (when relevant), but should usually be considered exploratory, 
unless there is a priori suspicion that one or more of these factors may 
influence the size of effect”.
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References in available guidance

PtC on Multiplicity issues in clinical trials:
Sec. 4 Summary: “Reliable conclusions from subgroup analyses generally 
require pre-specification and appropriate statistical analysis strategies.  A 
license may be restricted if unexplained strong heterogeneity is

 
found in important sub-populations, or if heterogeneity of the 
treatment effect can reasonably be assumed but cannot be 
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It is further stated that: “.  It is highly unlikely that claims based on 
subgroup analyses would be accepted in the absence of a significant 
effect for the overall study population…”

And: “Some factors are known to cause heterogeneity of treatment effects 
such as gender, age, region, severity of disease, ethnic origin,

 

renal 
impairment, or differences in absorption or metabolism. Analyses

 

of these 
important subgroups should be a regular part of the evaluation of a clinical 
study (when relevant), but should usually be considered exploratory, 
unless there is a priori suspicion that one or more of these factors may 
influence the size of effect”.

The pre-cautionary principle
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References in available guidance

PtC on Adjustment for Baseline Covariates:
Section I.1: “If the effect of treatment is expected to vary substantially 
across important pre-specified subgroups (for example, age groups or 
race), then stratifying for these subgroups can help in interpreting the 
treatment effect and its consistency across these subgroups.  This can 
also enhance the credibility of some subgroup analyses that are a priori of 
high interest.  If such an interaction is expected then the trial should 
be powered to the treatment effect within specific subgroups”.

Section III.4: “If there is no reason to suspect an interaction between 
treatment and a covariate then the primary analysis should only include 
the main effects for treatment and covariate.  Conversely, if a substantial 
treatment by covariate interaction is suspected at the design stage, 
then stratified randomisation and/or subgroup analyses should be

 
pre-planned accordingly.  The trial should have adequate power to 
detect treatment effects within relevant subgroups”.
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References in available guidance

PtC on Adjustment for Baseline Covariates:
IV.3: “If some interactions turn out to be large from a clinical 
point of view or significant from a statistical point of view, this 
provides evidence that the effect of treatment may vary 
across subgroups.  These findings should be examined 
carefully; conclusions based on the primary analysis (with no 
interaction) should be interpreted cautiously and commented 
on.  If the observed interaction is particularly large in size or 
qualitative in nature, then interpretation of the overall results 
of the trial may become impossible”.
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Experience at CHMP

• Regulatory use for:
-

 
Consistency (2) -

 
routine

-
 

Improving B-R (3a) -
 

rather common
-

 
Rescue (3b) –

 
rather rare

·
 

unmet medical need / poor planning / little prospect of 
further data

·
 

Best motives
·

 
A risk worth taking?
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Experience at SAWP

• Stratification –
 

though rarely with a view to subgroup 
analyses

• Confirmatory approaches
• Consistency 
• Rescue

-
 

All very rare!
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New guideline

• Captures current practice
• Does not intend to increase hurdles
• Framework for improved assessment 
• Framework for improved discussion in MAA and guidance 

for improved trial planning
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Open Questions

• Definition of “consistency”
• Role of interaction tests –

 
none?

• Absolute or relative scale for data presentations
• Discussion of alternative approaches –

 
Bayesian shrinkage 

methods –
 

what is regulatory prior (location and strength)?
• “Distortion”

 
of patient population

• Miss-classification
• Safety
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Other points raised in consultation

• Other issues raised in consultation:
• NI and EQ trials –

 
special considerations

• OL / DB trials –
 

special considerations
• Discussion by indication
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Key points

•
 

Well-defined entity

• (absence of) replication is powerful evidence

• Plausibility 

↓
• Strength of statistical evidence

↓
• Pre-specification
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Key messages

• The primary role of statistics when considering subgroup analyses is to 
properly inform decision making.

• Medicines don’t only need to work, but need to have a favourable profile 
of benefits and risks.

• Homogeneity of response to treatment is rarely plausible

• Communication of strategies for assessment, hopefully to better inform 
trial planning

• Need for better up-front planning and discussion (also with regulators)

• Greater weight to plausibility and replication than to p-values
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