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Lag in drug development (LDD)
• Lag in drug development (LDD)
– Compared to US and EU

Ueno T, et al. Clin Pharmacol Ther. 2014 May;95(5):533-41.

ICH E17 Guideline
• ICH E17 guideline
– General principles for planning and design of Multi-Regional
Clinical Trials
– Step 5 (Implementation)
– Started in June 2014
– Draft in June 2016
– Finalized in November 2017
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Objective of ICH E17
• The purpose of this guideline is to describe general principles
for the planning and design of MRCTs with the aim of
increasing the acceptability of MRCTs in global regulatory
submissions
• The primary focus of this guideline is on MRCTs designed to
provide data that will be submitted to multiple regulatory
authorities for drug approval (including approval of additional
indications, new formulations and new dosing regimens) and
for studies conducted to satisfy post-marketing requirements.

MRCT
• MRCT
– A clinical trial conducted in more than one region under a single
protocol

• Region
– Geographic region, country, or regulatory region

• Regulatory region
– A region for which a common set of regulatory requirements
applies for drug approval (e.g. EU, USA).

Basic Principles of ICH E17
1. Strategic use of MRCTs in drug development programmes,
properly designed and executed according to this guideline,
can increase efficiency of drug development. MRCTs may
enable simultaneous submission of marketing authorisation
applications and support regulatory decision-making in
multiple regions, allowing earlier access to new drugs
worldwide. Although MRCTs may generally become the
preferred option for investigating a new drug for which
regulatory submission is planned in multiple regions, the
potential for regional differences to impact the
interpretability of study results should be carefully
considered.

Basic Principles of ICH E17
2. The intrinsic and extrinsic factors important to the drug
development programme, should be identified early. The
potential impact of these factors could be examined in the
exploratory phases before the design of confirmatory MRCTs.
Information about them should also be collected during the
confirmatory trial for evaluation of their impact on treatment
effects.
3. MRCTs are planned under the assumption that the treatment
effect applies to the entire target population, particularly to
the regions included in the trial. Strategic allocation of the
sample size to regions allows an evaluation of the extent to
which this assumption holds.

Basic Principles of ICH E17
4. Pre-specified pooling of regions or subpopulations, based on
established knowledge about similarities, may help provide
flexibility in sample size allocation to regions, facilitate the
assessment of consistency in treatment effects across regions,
and support regulatory decision-making.
5. A single primary analysis approach for hypothesis testing and
estimation of the overall treatment effect should be planned
so that it will be acceptable to all concerned regulatory
authorities. A structured exploration to examine the
consistency of treatment effects across regions and
subpopulations should be planned.

Basic Principles of ICH E17
6. In light of diverse regional practices, ensuring high quality of
study design and conduct in accordance with ICH E6 (GCP) in
all regions is of paramount importance to ensure the study
results are interpretable. Careful attention to quality during
trial planning, investigator training, and trial monitoring will
help achieve consistently high trial quality required for a
successful MRCT.
7. Efficient communication among sponsors and regulatory
authorities is encouraged at the planning stage of MRCTs,
with the goal of obtaining acceptance of a global approach to
study design across the different regulatory regions.
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Pre-consideration of Regional Variability and its
Potential Impact on Efficacy and Safety
• At the planning stage, regional variability, the extent to which
it can be explained by intrinsic and extrinsic factors, and its
potential to influence the study results, should be carefully
considered in determining the role MRCTs can play in the drug
development strategy.

ICH E5 Appendix A

Pre-consideration of Regional Variability and its
Potential Impact on Efficacy and Safety
• Regional variability
– Disease definitions, methods of diagnosis, understanding of
certain end-points
– Medical practices and treatments
– Diet, environmental factors, cultural or socio-economic factors,
access to healthcare
– Subjects’ responses to different drugs

Pre-consideration of Regional Variability and its
Potential Impact on Efficacy and Safety
• The degree of variability based on the factors mentioned
above can be mitigated by proper design and execution of
MRCTs.
– Appropriate stratification and sample size allocation to regions

Subject Selection
• In MRCTs, subject selection should be carefully considered to
better understand and possibly mitigate potential sources of
regional variability and their impact on trial results. Clear and
specific inclusion and exclusion criteria, that are acceptable
and can be applied across regions, should be included in the
protocol.
• To harmonise subject selection, uniform classification and
criteria for diagnosis of the disease or definition of the at-risk
population should be implemented, such as the use of
relevant guidelines for disease definitions.

Selection of Doses for Use in Confirmatory MRCTs
• It is important to execute well-planned early development
programmes that include PK and/or PK-PD studies of
applicable parameters, in order to identify regional
differences which may impact dose selection.
• To understand the impact of ethnicity on PK and/or PK-PD,
data may be obtained from single-region trials in multiple
regions, or a trial with multiple ethnicities conducted in one
region. Alternatively, early phase MRCTs may be considered, if
they aid in efficiently gathering such data and improve the
understanding of regional differences in PK-PD.
• PK studies should be undertaken in the major ethnic groups
most relevant to the regions to be included in MRCTs, if
differences are expected that are not yet adequately understood (see ICH E5).

Selection of Doses for Use in Confirmatory MRCTs
• Adequate PK comparisons between subpopulations known to
be associated with differences in PK will allow for decisions
with respect to the need for pharmacodynamic studies and
dose-response studies in different regions and/or
subpopulations.
• It is encouraged to collect genetic data (e.g., genotypes of
drug metabolising enzymes) from subjects enrolled in the
early studies to examine the effects of genetic factors on PK
and PD.
• A strategy for dose-selection involving population PK
approaches and/or model-based approaches (e.g., exposureresponse models) may be useful to identify important factors
affecting drug responses in different populations, and to set
an appropriate dose range for further dose-response studies.

Selection of Doses for Use in Confirmatory MRCTs
• The dose regimens in confirmatory MRCTs (based on data
from studies mentioned above) should in principle be the
same in all participating ethnic population.
• However, if earlier trial data show a clear difference in doseresponse and/or exposure-response relationships for an
ethnic population, it may be appropriate to use a different
dosing regimen, provided that the regimen is expected to
produce similar therapeutic effects with an acceptable safety
margin, and provided it is scientifically justified in the study
protocol. Prospective careful planning of assessment
strategies where different doses are used should be tailored
to each case and described in the analysis plans.

Choice of Endpoints
• The primary endpoint should be relevant to the target
population.
• An ideal clinical trial endpoint is one that is clinically relevant,
accepted in medical practice and sufficiently sensitive and
specific to detect the anticipated effect of the treatment.
• For MRCTs, the primary endpoint, whether efficacy or safety,
should satisfy these criteria as well as being acceptable to all
concerned regulatory authorities, to ensure that
interpretation of the success or failure of the MRCT is
consistent across regions and among regulatory authorities.
• The primary endpoint of MRCTs should be one for which
experience is already available in the participating regions.

Sample Size Planning
• Sufficient sample size to be able to evaluate the overall
treatment effect, under the assumption that the treatment
effect applies to the entire target population, particularly to
the regions included in the trial.
• Two additional considering factors in the MRCT
I.
II.

The size of the treatment effect that is considered clinically
relevant to all regions in the trial
The expected variability of the primary outcome variables
based on combining data across regions

Sample Size Allocation to Regions
• Regional allocation should have a scientific basis

– Support the evaluation of consistency
– Provide the information needed to support regulatory decisions

• Allocation method

1. Proportional Allocation: Allocation of subjects to regions in
proportion to size of region and disease prevalence.
2. Equal Allocation: Allocation of equal numbers of subjects to
each region.
3. Preservation of Effect: Allocation of subjects to one or more
regions based on preserving some specified proportion of the
overall treatment effect.
4. Local Significance: Allocation of a sufficient number of subjects
to be able to achieve significant results within each region.
5. Fixed Minimum Number: Allocation of a fixed minimum
number of subjects to a region.

Pooled Regions and Pooled Subpopulations
• Pre-specified pooling of regions or subpopulations may help
provide flexibility in sample size allocation to regions, facilitate
the assessment of consistency in treatment effects across
regions, and support regulatory decision-making.
• Pooled region
– Pooling subjects across regions (geographical, countries,
regulatory regions) based on a commonality of extrinsic and/or
intrinsic factors
– Canada + USA -> North American

• Pooled subpopulation
– Polling subsets of the subjects across regions, who share one or
more key intrinsic or extrinsic factors
– Asian in Asia + Asian in North America -> Asian

Collecting and Handling
of Efficacy and Safety Information
• Adherence to GCP is critical.
• Methods of collecting and handling efficacy and safety
information should be standardised across participating
regions.
• It is also important to provide standardised training for
investigators and study personnel in each region.

Statistical Analysis Planning
• The analysis strategy should be planned to enable the
qualitative and/or quantitative evaluation of across regions or
important subpopulations represented in the MRCT.
• The standard is to specify a single primary analysis approach
in the statistical section of the study protocol to be agreed
upon with the authorities.
– If regulatory requirements for the primary analysis strategy
differ due to well-justified scientific or regulatory reasons, the
analysis strategies planned to satisfy the different requirements
should be described in the study protocol.
– If a statistical analysis plan is, required as a separate document
by more than one regulatory authority a single analysis plan
integrating the different regulatory requirements should be
developed.

Primary Analysis
• The primary analysis strategy should carefully consider
1) The target population
2) The endpoints/variables of primary interest
3) The relevant intrinsic and extrinsic factors in the multi-regional,
multi-subpopulation context
4) The population-level summary of data required to describe the
treatment effect

Examination of Consistency
across Regions and Subpopulations
• The statistical analysis strategy should include the evaluation
of the consistency of treatment effects across regions and
subpopulations.
• Evaluation methods include
1)
2)
3)
4)

Descriptive sum-maries
Graphical displays (e.g., forest plots)
Model-based estimation including covariate-adjusted analysis
Test of treatment-by-region interaction

Examination of Consistency
across Regions and Subpopulations
• If clinically relevant differences in treatment effects among
regions are observed, a structured exploration of these
differences should be planned.
• Factors known a priori to vary among regions and hypothesized to be prognost
ic or predictive

1

• e.g. disease severity, race, medical practice, genetic factors

• If unexpected regional differences may be observed, post-hoc analyses should

2

be used for further investigation

• If Regional differences not explained, further post-hoc may be required

3

• In some cases, additional data may be needed to understand the regional diffe
rences observed

Selection of Comparators
• The choice of control groups should be considered in the
context of the available standard therapies, the adequacy of
the evidence to support the chosen design, and ethical
considerations.
• Comparators in MRCTs should in principle be the same in all
participating regions.
• Active comparators used in MRCTs are not approved or not
available in specific regions. The justification (including safety
considerations) for the use of an unapproved drug should
therefore be described in the protocol.

Handling Concomitant Medications
• In general, drugs used concomitantly with the investigational
drug should be the same throughout the regions to the extent
possible, but there may be some differences in the drugs
and/or doses actually used due to variations in medical
practices.
• This could be acceptable if not expected to substantially
impact trial results.
• The clinical trial protocol should specify allowable and not
allowable concomitant medications and doses.

Impact of ICH E17 Guideline
• Provide earlier access to the new drugs worldwide
• Provide better evidence for drug approval in each region
• Promote international harmonization
• Facilitate global drug development
• Avoid unnecessary clinical trials

HOW SHOULD WE PREPARE
FOR MRCT?

Make Evidence for Similarity/Difference
• Northeast Asia – Korea, Japan, China, Taiwan…
– Similar disease prevalence
• Different to other region

– Evidence of genetic similarity
– Similar socioeconomic status
-> Facilitate simultaneous global drug development
-> Need regulatory Harmonization

Make Evidence for Similarity/Difference
• Disease Prevalence
– Similar among Northeast Asian countries
Cause of Death

Make Evidence for Similarity/Difference
• Disease Prevalence
– Different to Other regions (Asia-Pacific)
Leading causes of adult death ages 15-59 in Asia-Pacific

Trends in Death and Disability in Asia and the Pacific: Key Findings from the Global Burden of
Disease 2010 Study. Alan Lopez. 2013.

Make Evidence for Similarity/Difference
• Genetic similarity among Northeast Asian
– 448 Korean, 208 Japanese, and 130 Chinese -> No major ethnic
differences

Yi, S. et al. Pharmacogenetics and Genomics 24, 477-85 (2014).

Make Evidence for Similarity/Difference
• Genetic similarity among Northeast Asian

Make Evidence for Similarity/Difference
• Genetic difference among Northeast Asian
– HLA gene mutation related to Carbamazepine-induced SJS/TEN
• Results of GWAS in Japanese
population
 CBZ-induced SJS/TEN
associated with HLA-A*3101
• HLA-B*1502 is not related in
Japanese (different to Han Chinese)
• HLA-B*1502 is not related in
Korean, and low freqeuncy

CBZ Label in Japan

44

Make Evidence for Similarity/Difference
• Similar drug response among Northeast Asian
– QT prolongation

Clinical Therapeutics/Volume 38, Number 12, 2016

Make Evidence for Similarity/Difference
• Different drug response to Caucasian
– QT prolongation

Br J Clin Pharmacol. 2007 Feb;63(2):206-15

Experience of Multi-ethnic studies
• Multi-ethnic phase 1 study in SNUH
Study Year

Sponsor

2010

Study population (N)

Chinese

Japanese

Caucasian

Korean

Boehringer Ingelheim

36

37

0

0

Boehringer Ingelheim

27

25

8

0

Boehringer Ingelheim

24

24

0

0

Boehringer Ingelheim

40

40

0

0

Novartis

18

0

18

0

JW Pharmaceutical Corp.

0

0

25

56

Boehringer Ingelheim

36

36

25

0

Boehringer Ingelheim

33

32

0

0

Boehringer Ingelheim

32

32

0

0

Hanmi Pharm.

0

16

16

24

Boehringer Ingelheim

32

32

0

0

Boehringer Ingelheim

40

40

0

0

2015

Boehringer Ingelheim

12

0

0

0

2016

Menarini

0

0

48

72

Boehringer Ingelheim

24

24

0

0

Boehringer Ingelheim

24

0

0

0

Yuhan

0

0

12

12

2011
2012

2013

2014

2017
2018

Network for Clinical Trials
• Asia Clinical Pharmacology Study(ACP) Network
– Network of Asian Investigators
– Supported by KoNECT

Korea

China

Pharmaceuti
cal
Companies

ACP
Network

Regulatory
Athorities

Japan

Taiwan

Network for Clinical Trials
• Asia Clinical Pharmacology Study(ACP) Network
– Investigator Network
• Find the appropriate target for collaborating IITs
– Target Disease
– Target Candidate
– Bridge to Translational Research Centers

• Conduct IITs
– Multi-national IITs
» e.g. Clinical pharmacology study of the drug targeted region specific
disease
» Real world data for the region

• Resolve unmet medical needs and needs of industry

Thanks For Your Kind Attention!!!

