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Backgroundg

Multiregional clinical trials (MRCTs) present 
t iti d h llopportunities and challenges.

To attempt to realize the opportunities and 
dd th h ll PhRMA Caddress the challenges, a PhRMA Cross-

Functional Key Issue Team on MRCTs was 
formed in 2008.formed in 2008.

The team formed several workstreams to focus 
on specific issues.p

This paper was produced by a workstream 
concentrating on assessment of consistency 
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g y
across regions.



Objectives and summaryj y

Summarize and characterize statistical tools 
available for addressing consistency
Extend / generalize existing approaches
Provide a basis for evaluating their 
properties

o power, sample size; design implications

Provide a framework to assist in making g
decisions as to which approaches might be 
used, and in what circumstances.
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Multi-regional trial motivationg

Increasingly, clinical trials are run using 
patients from various regions worldwide.

o More patients needed to demonstrate treatment 
advantages, as new treatments may have only 
incremental benefits vs existing therapies.

o Local health authorities would like to seeo Local health authorities would like to see 
representation / evidence within their domains.

o Varied settings may enhance confidence ino Varied settings may enhance confidence in 
observed effects.

o Expanded markets interest trial sponsors.
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Regulatory perspectivesg y p p

Regulatory viewpoints are an important driver g y p p
in the current dialog on region consistency.
ICH-E5 Q&AQ

o “ . . . a multi-regional study should be designed 
with sufficient numbers of subjects so that there is 
d t t h bl lik lih d fadequate power to have a reasonable likelihood of 

showing an effect in each region of interest.”
o “It will be of interest also to examine consistency ofo It will be of interest also to examine consistency of 

effects across regions.”

What does this mean? How do we quantify?
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Challenges for design and interpretationg g p

Investigating region consistency is prone to 
the challenges arising in other subgroup 
contexts.
How do we balance:

o the poorer ability to control error rates
th ibilit f i i ho the possibility of increasing resources – perhaps 
substantially (is this justified?)

o the appropriate reaction to visual signals that areo the appropriate reaction to visual signals that are 
within the realm of chance, but important if true.
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Observed effect reversals

There are numerous literature quantifications q
of effect reversals, i.e., observing region 
effects in the wrong direction, given true 

ffi d h itefficacy and homogeneity: 
o Hung et al (Pharm Stat. 2010)
o Marschner (Clin Trials 2010)o Marschner (Clin Trials 2010)
o Li et al (DIJ 2007)
o Senn (Drug Development text Multicenter Trials)o Senn (Drug Development text, Multicenter Trials)

Basically, the chance is distressingly high . . .
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MHLW proposalsp p

Much constructive dialog followed from 
l d i 2007 J idproposals made in 2007 Japanese guidance.

Method 1
o Observed effect in Japanese patients achieves a 

specified fraction of the effect in the full study 
population ( ½ is “appropriate”)p p ( pp p )

Method 2 
o “Similar tendency”: all region effects exceed a y g

particular value, e.g., 0.

Desire 80% chance of achieving these.
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Characterizing consistency methodsg y

Structurally, approaches tend to be of 2 types.
Methods that tend to conclude consistency until 
there is sufficient evidence to the contrary

o e.g., interaction tests

Methods requiring a certain strength of signal of 
similarity in order to conclude consistency

o MHLW proposals

Which type is appropriate for a given situation? 
Where should the burden of evidence lie?
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“Definition 1”

In order to conclude consistency, each of sIn order to conclude consistency, each of s
regions should achieve a proportion, π, of the 
observed overall effect.

o π = 0: MHLW Method 2.
o It may be sensible to select π as a function of the 

b f i 1/number of regions, e.g., π = 1/s .
o Note: this lower bound induces an upper bound as 

well:well:
e.g., effects in 2 equally-sized regions must not differ by a 
factor > 3.
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“Definition 2”

In order to conclude consistency, each regionIn order to conclude consistency, each region 
should achieve a common pre-specified 
constant value (b ≥ 0).

o b = 0: MHLW Method 2
o b = design effect size / s may be reasonable.
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“Definition 3”

In order to conclude consistency, demonstrateIn order to conclude consistency, demonstrate 
through hypothesis testing that each region 
achieves a proportion, π, of the overall effect.

o Larger-than-conventional significance levels may be 
needed to make this approach viable

0 ti ll i ifi ithi h io π = 0: essentially, significance within each region
o α’ = 0.5: reduces to Definition 1.
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“Definition 4”

In order to conclude consistency, a test forIn order to conclude consistency, a test for 
treatment-by-region interaction must not yield a 
significant result.

o Similarly as in other subgroup contexts, lack of power 
may sensibly lead to a choice of significance level 
that is larger than conventional e g 0 10that is larger than conventional, e.g. 0.10.
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“Definition 5”

In order to conclude consistency, tests forIn order to conclude consistency, tests for 
individual regions having effects lower than the 
overall effect must all not yield significant 
results.

o Because multiple tests are being performed, using a 
significance le el s ch as of 0 1 / s here s is thesignificance level such as of 0.1 / s, where s is the 
number of regions, may be sensible.
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Comparing / evaluating the approachesp g g pp

The paper demonstrates how to evaluate the 
probability of claiming consistency for each 
of these approaches

b f ill t ti t do a number of illustrations are presented
o region sample sizes are addressed.

Th l t d diti ll llThese are evaluated unconditionally, as well 
as conditionally, given that the overall 
treatment effect is significanttreatment effect is significant

o although for Definitions 4 and 5, the conditional 
and unconditional probabilities are the same.
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Sample resultsp
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More . . . 
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Other topicsp

Brief discussion of other issues:
o random effect models
o non-inferiority studies
o alternate data structures: binary, time-to-event
o other approaches: tests for qualitative interaction, 

range based testsrange-based tests.
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Examplep

MRCT is designed to evaluate effect of an 
investigational drug on HbA1c. 

o 558 patients in 2:1 (active : placebo) allocation
o α=0.025, >99% power for δ=0.005, σ=0.013
o 4 regions

We’d like to determine the minimum regional 
sample size so that there’s an 80% chance ofsample size so that there s an 80% chance of 
showing consistency, using methods such as 
described in this paper.
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Examplep

If there is true underlying regional consistency:
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Discussion

Approaches differ in various ways:
o where they put the “burden of proof” – on a 

hypothesis of consistency or inconsistency?
d d th t t h t th i li ti fdepends on the context: what are the implications of 
failing a test?; what are the prior expectations about 
potential for regional inconsistency?

o Hypothesis test based (e.g., Defs. 3-5) versus 
numerically based (e.g., Defs.  1-2)

but all procedures have associated error rates (forbut all procedures have associated error rates (for 
the numerically based procedures they are just not 
the basis, and perhaps less apparent). 
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Discussion

Statistical properties, and numerical 
limitations, should always be kept in mind in 
interpreting results of consistency 
i ti tiinvestigations.

o False signals may arise by chance, as in other 
subgroup contextssubgroup contexts.

o Inconsistency may fail to be demonstrated even if 
true, due to lack of power.

23 DIA / PSI Statistics Journal Club / April 5, 2011



Discussion

A signal / indication of inconsistency is not 
the end of this process.

o Rather, it’s an initial step in an investigation to 
d t d h it d d t lunderstand why it occurred, and to properly 

interpret its implications
e.g., is the signal of regional difference perhaps due g , g g p p
to other identifiable covariates, confounded with 
region, that are the real effect modifiers?
What are the implications for regulatory decisions orWhat are the implications for regulatory decisions or 
medical practice?
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Discussion

Definition of region is obviously key
o but not the focus of this paper.
o Another PhRMA group workstream is addressing 

thi ithis issue.
o While the definition should be driven by science 

and not numbers, the implications for theand not numbers, the implications for the 
statistical properties must be kept in mind

e.g., the behavior of some statistical approaches 
d t i t idl ith i imay deteriorate more rapidly with increasing 

number of regions / decreasing region size.
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Discussion

Pre-specification is also key.
o “An investigation of regional consistency in the 

final trial data will be most meaningful if the 
consistency definition and methodologicalconsistency definition and methodological 
approach to be used are clearly prespecified in 
the protocol.”

o Hung et al 2010: “The additional benefit from pre-
specification is to force the trial planners to think
through the factors that may have to bethrough the factors that may have to be 
considered in defining the regions.”
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