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Did the importance of subgroups change?

Medics will say no, because they were always interested in subgroups.

However, standards of evidence have changed:

• in former times (two-trials rule of the FDA) we had 2 (usually PBO 
controlled) studies in the US and 2 (usually active controlled) studies 
in the EU.

• nowadays assessment of efficacy and benefit/risk is based on one 
world-wide pivotal study planned with an adaptive design intended to 
justify licensing in all the ICH-regions. 

 If consistency / replication is considered important, nowadays 
assessment needs to be done within instead of between studies.

 Biomarkers become increasingly important in drug research and
challenge all concepts of subgroup assessment
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The future, maybe:
Personalized Medicine:

Definition:

use of genetic or other molecular biomarker information to improve the 
safety, effectiveness and health outcomes of patients via more efficiently 
targeted risk stratification, prevention and tailored treatment management 
approaches.

from M. Papaluca-Amati
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Subgroups in Phase III clinical trials

Paradigm of phase III clinical research:

Trials should not fine-tune the patient population.

Flip-side of the coin:

Consistency of the treatment-effect in relevant 
subgroups of the patient population is non-trivial and 
needs to be verified.

Relevant subgroups:

Something that needs to be defined, but demography, 
gender, disease characteristics, co-medication, center, 
region and country are plausible candidates.
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Empirical evidence exists, that looking into
subgroups for significance may be dangerous

HF trial PRAISE 1 suggested efficacy of Amlodipine
in subgroup of non-ischemic patients, 

but PRAISE 2 didn't replicate benefit on mortality 
(P=0.28).

Luckily no treatment recommendation has been
based on subgroups, but replication has been
attempted.
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Consequence:
Positive conclusions require pre-specification

Issue has been discussed within and outside CHMP:
"When exploratory, these [subgroup analyses] should be interpreted cautiously.
Market approval of a compound is based on the overall trial results, and, importantly
no drug has so far been approved or not approved either in the US or in the EU on
the basis of subgroup analysis."

(Maggioni, Darne, Atar, Abadie, Pitt, Zannad
Cardiology (107), 97 2007)

European guidance on multiplicity in clinical trials states that:
A specific claim of a beneficial effect in a particular subgroup requires pre-
specification of the corresponding null hypothesis and an appropriate confirmatory
analysis strategy. 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.

(PtC on Multiplicity issues in clinical trials, Sec. 4)
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Sometimes overall results do not tell
the truth:

Primary endpoint is ESRD
and more severe events:
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Sometimes overall results do not tell
the truth:

CV safety endpoint:
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Benefit/risk assessment

An overall  positive treatment effect may be put into perspective in 
subgroups by:

• no effect in a relevant subgroups of the patient population

• indication of harm

• negative benefit/risk in subgroups

• substantial heterogeneity

Assessment of subgroups

• is an essential part of benefit/risk assessment

• reflects, how physicians decide, who should be treated
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The dangerous impression of being in the
"comfort zone"

The Plato trial, comparing Ticagrelor to Clopidogrel in 18,000 patients with 
ACS demonstrated superiority, but regional differences became obvious 
from the results (pHet~0,05).

Is it wise to pretend that this is an American problem?
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Torn between two extremes

The subtle balance between: 

increasing the type-1-error by means 
of multiple testing in subgroups 

and

overlooking important untoward 
effects in subgroups

can only be ameliorated by means of 
pre-planning and specification of what 
is a relevant subgroup and a relevant 
difference between subgroup-effects
at the planning stage.

In this, statisticians fear eventually too 
much to be mislead by (good quality 
data).
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Subgroup assessment is informative

One of the many additional analyses for PLATO:

(from the Astra Zeneca preparatory material)
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Subgroup-GL: Under which conditions could a subgroup
finding be convincing?

Crossing survival as an
example for non-conclusive
overall outcome

EGFR mutation status in 
the IPASS-trial comparing 
Gefitinib to Carboplatin + 
Paclitaxel in patients with 
NSCLC.

(Mok et al. (2009)
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Subgroup Guideline:

A discussion about what is needed to challenge the main outcome of a trial 
from the perspective of:

Heterogeneity extent of differences in the target patient population 
regarding prognostic or predictive factors.  The more heterogeneous the 
population, the more important are subgroup investigations.

Consistency extent to which estimated treatment effects in relevant 
subgroups assures that the overall treatment effect applies to the breadth 
of the trial population. 

Credibility describes the extent to which subgroup findings can be 
concluded as being well substantiated and hence relied on for decision 
making. Credibility depends on the degree of well-founded, a priori 
definition, the biological plausibility (mainly a clinical or pharmacological 
judgement) for a particular finding and replication.
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The ICH-E17 discussion:

Needs and standards of evidence have changed:

• in former times (two-trials rule of the FDA) we had 2 (usually PBO 
controlled) studies in the US and 2 (usually active controlled) studies 
in the EU.

• nowadays assessment of efficacy and benefit/risk is based on one 
world-wide pivotal study planned with an adaptive design intended to 
justify licensing in all the ICH-regions. 

 If one study is supposed to provide the required evidence for many 
regions, this trial will need a lot of diligence at the planning stage.

 Nobody can have her/his “own significance” (so we need to 
understand the overall treatment effect), but there are enormous 
opportunities to learn (Japanese are also living in the US ).
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Under which conditions could a subgroup
finding be convincing?

Guiding principles for this case-by-case decision include:
– a pharmacological rational, or a mechanistically plausible explanation,

should at best exist for differential treatment effects in subgroups,
– a priori, or external evidence should exist that the subgroup is a well

defined entity ("well known"),
– stratification of the randomisation as an indicator,
– convincing P-value (not borderline in a borderline trial)
– the overall outcome of the trial should at a minimum substantiate the

claim that no harm is introduced by the experimental treatment,
– good overall safety and subgroup safety, or convincing 

benefit/risk assessment from subgroup is possible
– Replication (from other trials, from phase II trials,

from other trials  in the same indication)
Biomarkers challenge the concept

Compare to: Sung et 
al: BMJ 2012 (344), 
published  15 March 
2012.
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… and at the assessment stage:
a signal is a signal is a signal…

Methodological problems exist with repeated testing
even if we restrict ourselves to relevant effects, but

In first place a signal should be taken seriously!
– ...when you have eliminated the impossible, whatever

remains, however improbable, must be the truth.
– Eliminate all other factors, and the one which remains must be the 

truth. 
– It is an old maxim of mine that when you have excluded the 

impossible, whatever remains, however improbable, must be the truth.

(Sherlock Holmes, various occasions)

… probably a chance finding
… should be concluded after careful assessment, only
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Finis:

– Subgroups add “credibility” to the overall outcome of the trial,
– subgroup analyses are an integral part of benefit/risk assessment,
– T1E of different importance in proof of efficacy and B/R assessment,
– improvements in flagging procedures and likelihood of chance findings 

are highly welcome and PSI working group’s contribution on 
methodology is highly appreciated,

– statisticians can help beyond that!


