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Highlights [

* There are no specific guidelines or nctifications on PGt/PGx in Asia to
date; however, most countries have begun serious consideration of
developing guidelines.

¢ The importance of bioethics is widely recognized in Asia and various types
of ethical guidelines have been issued in each country.

¢ The ‘Bioethics and Biosafety Law’ was passed by the National Assembly
in the Republic of Korea in December 2003 and will be effective in
January 2005. -

» Every country is educating people via various symposia and workshops.

+ There are many projects working toward establishing a foundation for
PGY/PGx in Asia.

* DNA banks have been established in most countries,

= Many clinical trials have aiready been conducted in every country.

¢ There are already some examples of practical use of PGY/PGx.

Control Genomic Database was also founded in
2002 to create 2 control pool thar enables the
comparison and contrasting of various local dis-
eases, and more than 3000 blood samples have
been collected, ro darte. In addition, the Pharma-
cogenormics Program at the Institure of Biomedi-
cal Sciences, Academia Sinica, and the Hepatitis B
and C Pharmacogenomic Project are ongoing.

Recent developments in the
pharmaceutical industry

In Japan

According to the results of a questionnaire survey
given by the JPMA on experiences in clinical trials
involving PGt/PGx, over 50 clinical trials have
been performed by companies belonging to this
organization. Although the majoriry of them con-
cern metabolic enzymes, some concern drug reac-
tions. At present, there are three examples of the
use of PGx information on labels for prescribing
information in Japan. They are trastuzumab,
rituximab, and imatinib mesylate. Diagnostic kits
are also under development.

In the Republic of Korea

Several bioventures are applying genotyping to
clinical practice and multinational pharmaceuti-
cal companies are sponsoring several clinical tri-
als, searching for any relationship between drug
efficacy or adverse effects and specific genotypes.

In Singapore

A total of 20 clinical wials incorporating

PGt/PGx, 10 of which are Phase I trials, 4 are
Phase II trials and 6 are Phase II trials, were
iniated by both industry (16) and hospitals or
research institutes (4) from 2003 through to the
first quarter of 2004, which account for
approximately 159 of all trials.
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In Taiwan

A number of multnadonal Phase III and post-
marketing clinical trials, including blood sample
collection for PGx analysis and the evaluation of
pharmacokinetic-related genetic polymorphisms,
have been started. A proprietary DINA-based diag-
nostic technology has already been developed using
PGx approaches to determine which patients and
carriers are susceptible o the conventional mono
and combinational therapies involving interferon

drugs for the trearment of hepatitis C. -

Expert opinion

Which polymorphism people are interested in
and from whar studies advances have been made
might depend on the frequencies of the poly-
morphism, the number of patients in the area,
and the diseases each country is interested in.
For example, the frequency of poor metabolizers
of CYP2C19 in the Japanese population has
been reported to lie in the range of 18-23%,
while only 2.5-6% of Caucasians are poor
metabolizers. In addition, the high incidence of
stomach cancer in Japan presents a larger healch-
care problem. Therefore, many reports exist on
CYP2CI19 for Helicobacter pylori eradication
therapy in Japan. Although the polymorphisms
that each researcher or country is interested in
might be different, international cooperation is
necessary to promote PGt/PGx globally.

Outlook

Regulatory agencies are getting ready to prepare
PGx guidance documents in the USA, Burope, and
Japan. It is necessary to respond to them in Asia so
that people in every country can enjoy the benefir
of medicine based on PGt/PGx. This paper shows -
that the pool of basic data and the building of the

_ necessary infrastructure is beginning to be realized

in PGx-based medicine in Asia. It is expected thar
all of the countries will make collaborative efforts
toward global harmonization with each other.
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Abstract

Objective: Foreign clinical evidence for efficacy and safety of new pharmaceutical drugs was utilised in
decisions for marketing approval in Yapan without specific regulatory guidelines until a new internationally
harmonised guidance for bridging strategy was introduced in 1998, We examined how foreign clinical siudies
were used in recent marketing approval decisions and also how the new guidelines affected the trends of foreign
data acceptance.

Methods: New drug applications (NDAs) approved between 1999 and 2003 with review reports issued by the
regulatory authority available on the official website were scrutinised. Focusing on critical clinical trials includ-
ing dose response studies in phase II and confirmatory studies in phase III, we classified the type of utilisation
of foreign clinical data into several groups. )

Results: OF the 171 NDAs approved during this period, 55 (32%) contained foreign studies as formally sub-
mitted data. Twenty NDAs (12%) were approved based on the bridging strategy. In 24 NDAs (14%) important
foreign data were used as references, but not as formally submitted materials. NDAs that were given orphan
drug status or priotity review status were more likely to be submitted and approved on the basis of foreign
clinical data. The number of bridging-based NDAs successfully approved increased from three in 2000 to ten
in 2002, although confesion about the application of the new guidelines was observed after the gnidelines’
introduction.

Conclusions: While the traditional method of atceptance of foreign clinical data still persist, the bridging

strategy is becoming a common and practical basis for the decision making of marketing approvals of new drugs
in Japan. :

Background

Trrespective of the diversities in regional regulatory require-
ments, the basic principles of new drug approval are the same
worldwide: pharmaceutical products should be effective and safe
for the population in each region for which the regulatory author-
ity is responsible. In light of scientific efficiency per se, there is
no doubt that the most convincing clinical evidence on a specific
population should be obtained from studies that target the pope-
lation of intetest and that are conducted in the specific medical
environment where the medications are actually prescribed.

Nevertheless, foreign clinical data have historically been
utilised in new drug applications (NDAs) in many situations.

While evidence on the similarities and differences in pharmaco-
kinetic (PK) and pharmacodynamic (PD) profiles among differ-
ent populations has been accumulating, 2} pharmaceutical firms
now tend to compile a clinical data package for NDAs, making
the most of such evidence. Because the need to make pharmaceu-
tical research and develepment (R&D) activities more efficient
and speedy is always press_:fng,[33 and compétitive markets force
the players to take the least costly approach to obtaining market-
ing approvals, duplication of clinical trials in different regions is
not a preferable option for the industry. Even from the societal
perspective in each region, duplication could lead to inefficient
resource allocation in clinjcal R&D and delay the benefit from
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new therapies, unless the information from such duplicated stud-
ies is really indispensable for critical decisions in marketing ap-
proval, as well as in daily medical practice.

The activities of the Internatidnil Conference on Harmonisa-
tion (ICH) are a key regulatory response to the current concern. [
The ICH, which consists of the regulators and the industries in
the EU, the US and Japan, has issued more than 60 guidelines for
pharmaceutical R&D and NDA since 1989. With respect to how
to handle ethnic differences between the regions, the ICH-ES
guidelines for assessing ethnic factors in the acceptability of for-
eign clinical data, which were agreed upon in 1998 among the
three regions, elucidate the scientific considerations when extrap-
olating foreign clinical data to a new region where an NDA is
submitted.[®) In particular, foreign data extrapolation under the
concept of the *bridging study” is a bold but practical approach
for both the regulators and the industries.

In Japan, where the major population (the east Asians) is
apparently different from those in the US and EU, the regulatory
attitudes toward the acceptability of foreign clinical data have
been ambivalent. On one hand, the Ministry of Health, Labor and
Welfare (MHLW) in a public notification in 1985, before the
ICH-ES guidelines’ implementation, officially stated that it could
accept any foreign clinical data as long as several conditions were
met.[57) On the other hand, the MHLW required in the same no-
tification that important studies, such as PK studies, population
dose response studies in phase II and comparative studies (e.g.
well controlled, randomised trials) in phase III should be per-
formed in Japan. The focus of NDA review would inevitably be
on those domestic studies, even if US/EU studies were submitted
together. As a result, foreign clinical data that the applicants ac-
tually submitted to the MHL'W as the components of a complete
clinical data package were limited to non-pivotal studies, such as
those for long-term efficacy/safety, special populations such as
the elderly and those with renal dysfunction. The introduction of
the ICH-E5 guidelines in 1998, however, allowed the applicants

to consider the option to skip Japanese pivotal studies and submit

US/EU trials of equivalent importance instead,

Aside from the rigid stance of the MHL'W for official data
acceptance, foreign study results have often been submitted as
references, not as formal documents. There was no clear official
rule for such reference purpose submissions. For orphan drugs
and other drugs used in small numbers of patients, for example,
it is sometimes the case that domestic studies are not practically
feasible and there is no choice but to make use of foreign clinical
data. In many of those cases, the MHLW seemed to have accepted
evidence from abroad in relatively loose ways on a case-by-case
basis. Considering the somewhat murky handling of foreign clin-
ical data in the past, it is important to assess whether the objec-

@ 2004 Adls Data Information BY. Ail rights reserved.

tives of the guidelines have actually yielded a substantially fa-
vourable payoff in the form of increasing foreign data utilisation.

The purpose of this research was to investigate quantitatively
how foreign clinical trials in pivotal phases were utilised in recent
Japanese new drug approvals. Foreign data utilisation based on
the ICH-ES guridelines was our primary interest, but we also
delved into other types of foreign data utilisation (i.e. somewhat
arbitrary utilisation for both formal and reference purposes) that
occurred regardless of the implementation of the ICH-E3 guide- -
lines. :

Methods

NDAs approved by the MHLW between September 1999
and April 2003 were scrutinised to evatuate how foreign clinical
data were utilised. NDA review reports prepared by the reviewers
of the MHLW are available on the Internet (in Japanese).:9 The
review reports for NDAs approved before September 1999 were
not published by the MHLW. By the definition of the Pharma-
ceutical Affairs Law, NDAs include applications for new molec-
ular entities, new combinations, new routes, new indications, new
dosage forms or new regimens.

The total number of approvals between September 1999 and
April 2003 was 178. For five of these, the reports were unavail-
able on the Internet. We excluded another two because they were
about antiseptics for medical instruments and their clinical eval-
uation was significantly different. There were 171 NDAs ap-
proved with review reports that allowed us to assess how foreign
clinical data were handled. Of these, 101 (59%) were NDAs for

new melecular entities.

In Japan, the dichotomy between ‘formal data’ and ‘refer-
ence data’ is traditionally applied to classify the importance of
submitted materials. ‘Formal data’ is an accurate translation of

“the Japanese. It refers to all the data used to support registration

for the proposed use and commonly includes PK studies, PD
studies, dose response studies in phase II, and the phase I studies
essential for approval. Those data should be obtained and sub-
miited in compliance with all the Japanese domestic regulations,
and thus be subject to all the inspections by the regulatory anthor-
ities (e.g. Good Clinical Practice [GCP] inspections). On the
other hand, ‘reference data’, which is also an accurate translation
of the Japanese, refers to any supportive study results submitted
by the applicants to help the reviewers to evaluate the efficacy
and safety of the drugs. They are submitted for reference use and
strict compliance with Japanese regulations is not necessarily
required. Regarding the handling of foreign clinical data obtained
in compliance with the US/EU GCP guidelines, the applicants
have a choice between submission as formal data and submission

Int J Pham Mad 2004: 18 (3)
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Table 1. Utilisation of foreign clinical trials in new drug approval review in Japan

A. No. of NDAs?

B. No, of NDAs already C. No. of NDAs given D. No. of NDAs

{% of the total) approved in the US or orphan status [C/A (%)  given priority review
EU [B/A] (%) status® [D/A] (%)

Forma! use of foreign data
I-1 Fereign studies were formally accepted 20(12) 20/20 (100) 2/20 (10) 6/20 (30)

under bridging strategy in line with ES GL
-2 Foreign studies were formally accepted, but 35 (21) 33/35 (94) 17/35 (49) 8/35 (17)

net under bridging strategy
Reference use of foreign data
11-1 Foreign studies were cited for reference use 21 (12) 19/21 (91) 8/21 (29) 2/21 (10)
11-2 Foreign studies were cited to show that the 3(2) 3/3 (100} 0/3 {0) 0/3 (0)

drug was standard therapy in the US or EU
in Foreign studies were not utilised 82 (54) 50/92 (54) 11/92 (12) 0/92 {0)
Total 171 (100} 125171 (73) 36M71 (21) 141171 (8)

a NDAs approved betwean September 1999 and April 2003 and for which reviewers' reports were published on the web (n = 171).

b The numbers of priority NDAs inciude those of orphan NDAs (C).

E5 GL = Intemational Conference on Harmenisation {ICH) E5 guidelines; NDA = new drug application.

as reference data, depending on their NDA strategy and the avail-
ability of Japanese data. Although the review should be suppos-
edly done on the basis of formally submitted datz, it seems from
review reports that reference data submitted attracted consider-
able attention and sometimes played critical roles in approval
decisions. : :
Focusing on the handling of the most important clinical trials
(e.g. dose response studies in phase I, confirmatory randomised
trials in phase IIT) in the data package, the pattern of foreign
clinical data use was classified into five groups (table I). That is,
important foreign clinical trials were: (i) accepted as formal data
under the bridging strategy in line with the ICH-E5 guideliries;
(ii) accepted as formal data, but not under the bridging strategy;
(iii) used just as references, not as formal data; (iv) used to show
that the application of a drug was considered to be historically
_ established and accepted as a standard therapy worldwide (e.g.
N-acetylcysteine for acetaminophen detoxification); and (v) not
used. Examples of category (ii) included the cases in which for-

Table Il. Changss in the use of foreign elinical trials between 1999 and 2003

eign data were submitted as formal data in addition to Japanese
formal data and also some exceptional cases of orphan drugs in
which foreign data were the only clinical evidence. In such cases
the similarity of PK/PD profiles between different populations
wag generally examined on a case-hy-case basis, and not neces-
‘sarily in line with the ICH-E5 guidelines. For NDAs submitted
with an abbreviated or unusual data package (e.g. orphan drugs),
we classified them according to the handling of trials that were
most emphasised by the clinical reviewers in the reports.
Whether the bridging strategy based on the ICH-E5 guide-
lines was successfully accepted by the MHLW for each submis-
sion of NDA was judged based on the descriptions in the report.

Results

Foreign clinical studies played important roles in a signifi-
cant number of approval decisions in the past 5 years, and the
importance seems to be increasing (table I and table II).

Year of approval 4
18992 2000 [no. (%)] 2001 [no. (%)] 2002 [no. (%] 20030
| " Formal use of foreign data (I-1 and [-2) 9 17 (26) 11 (29) 16 (40) 2
{I-1. Accepted under bridging strategy} {2} {3 (5} 4{(11)} {ic (253 {1}
1l Reaference use of foreign data (Hl-1 and 11-2) 0 5¢(8) 10 (26) 7(18) 2
il Foreign data were not used (1) 9 44 {67) 17 (45) 17 (42} 5
Total 18 66 (100) 38 (100) 40 {100) 9

a NDAs approved after September 1999.
b NDAs approved as of April 2003,
NDA = new drug application.

@ 2004 Adis Data Informiction BV, All fights reserved.
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Table Ill. New drug applications approved in Japan for which the bridging strategy 'wag sought when submitted

Name of substance Applicant Indication Date of approval Review BS accepted Comments
' status by MHLW?
Sildenafil citrate - - Pfizer Erectile dysfunction 25 Jan 1999 Priority Yes .
Denepezil hydrochioride Eisai Alzheimer's disease 8 Oct 1999 . No — Yes  Additicnal dht (vs placebo)
' was implemented after the
’ submission
Zanamivir hydrate GlaxoSmithKline Influenza A/B 27 Dec 1959 Priotity No Approved based on
CPAC's decision
Eptacog alfa Novo Nordisk Haemophilia A/B 10 Mar 2000 Orphan No
Fexofenadine hydrochioride Aventis Allergic rhinitis 22 Sep 2000 No — Yes  Additional dbt {vs placebo)
was implermnented after the
. . submission
Lansoprazole/clarithromycindy  Consortium of Helicobacter pylori 22 Sep 2000 Priority No Supplermentary indication
amaxicillin 8 companies : '
Olanzaping Eli Litly " Schizophrenia 22 Dec 2000 No Foreign studies were
. reviewed as references
Anastrozole AstraZeneca Breast cancer 22 Dec 2000 Yes
Cseltamnivir phosphate Roche Influenza A/8 22 Dec 2000 Priority Yes
Aiendronate sodium hydrate Banyu/Teijin Ostecporosis 20 Jun 2001 No — Yas  Additional dbt was
: ‘ implemented after the
submission
. Zolmitriptan AstraZeneca Migraine 20 Jun 2001 Yes
Surﬁatriptan succinate GlaxoSmithKline Migraine 20 Jun 2001 Yes
Insulin aspart Novo Nordisk Diabetes mellitus 2 Oct 2001 Yes
Palivizumab Abbott Respiratory 17 Jan 2002 Priority Yes
syneytial virus
Infliximab Tanabe Crohn’s disease 17 Jan 2002 Orphan Yes
Sodium risedronate hydrate Takeda/Ajinomoto  Osteoporosis 17 Jan 2002 Yes
Goserelin acetate AstraZeneca Endometriosis 17 Jan 2002 Yes Supplermnentary indication
Basiliximab Ciba-Geigy Acute organ 17 Jan 2002 Orphan Yes
‘rejection
Oseltamivir phosphate - Roche Influenza A/B 17 Jan 2002 Priority Yes Dry syrup for paediatric
patients
Eletriptan hydrobromide Pfizer Migraine 11 Apr 2002 Yes
Omeprazole/clarithromycin/ Consortium of H. pylori 11 Apr 2002 Yes
amoxicillin 7 companies
Gefitinib AstraZeneca Non-small cell lung 5 Jul 2002 Priority Neo
cancer
Exemestane Pharmagcia Breast cancer 5 Jul 2002 Yes
Carvedilol Daiichi Heart failure 8 Oct 2002 No Supplementary indication,
Foreign studies were
) Co reviewed as references
Brinzolamide Alcon Japan Glaucoma 8 Oct 2002 Yes
Leflunomide Aventis Rheumatoid arthritis 16 Apr 2003 Yes

BS = bridging strategy; dbt = double-blind trial; CPAC = Central Pharmaceutical Affairs Council; MHLW = Ministry of Health, Labor and Weifare.

Types and Numbers of Foreign Data Utilisation

Table I illustrates in what way foreign clinical studies were
utilised in each approval decision between 1999 and 2003. In 55
of 171 (32%) NDAs, foreign studies constituted a formal clinical
data package; 20 NDAs (12%) were approved on the basis of
successful bridging strategy (see table Il for examples), and in
35 NDAs (21%) foreign data were formally accepted based on

© 2004 Adis Data Information BY. Allrights reserved.

.other justifications. Orphan drug status was granted prior to sub-
mission for 19 of 53 NDAs (35%), for which trials in Japan were
not feasible mainly due to insufficient numbers of patients. NDAs
given pdority review status accounted for 22% (12/55), which
was inl clear contrast to the NDAs with no foreign studies (0/92),
With respect to therapeutic categories, it is noteworthy that 12
out of 20 oncology NDAs were approved with foreign studies
submitted as formal evidence; three NDAs were approved on the

Int J Phamm Med 2004; 18 (3}
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basis of bridging strategy. For most of these 55 NDAs, marketing
approvals were already in place in the US or EU at the time of
the Japanese approval, with a few exceptions.

Foreign studies were also not utilised in such formal ways,
but as references for reviewers. In 24 NDAs (14%) important
foreign studies were presented in the review reports just as refer-
ences (table I). There were three NDAs (2%) approved based on
the recognition that the pharmaceuticals were standard therapies
 worldwide. Approvals with the same or similar indications were
obtained in the US or EU for most of these NDAs (22/24 [92%]).
. Among the NDAs with foreign data submitted for reference use,
6 of 21 (29%) were orphan drugs. Priority review status was given
to only two NDAs.

" In about half of all the NDAs (92 NDAs [54%])), foreign
studies were not utifised at all or, if presented, they wetre only
used to outline the developmental situations in the US/EU, al-
though 50 of these 92 NDAs (54%) had already been approved
in the US or EU (table I).

Changes in Foreign Data Utilisation,

Recent changes in the use of foreign clinical data since 1999
are shown in table II. It is difficult to infer the long-term trend
because of our short observation timeframe, but these figures
suggest that the utilisation of foreign clinica] data is growing. The
number of approvals based on the bridging strategy has increased
steadily since the first success (sildenafil citrate for erectile dys-
function, table ITI) in 1999, The MEHLW approved ten bridging-
based NDAs in 2002, which accounted for 25 percent of all the
NDA approvals of that year. In contrast, the proportion of approv-
als without foreign data decreased from 67% in 2000 to 42% in
2002. ,

Table III provides a list of those approved NDAs in which
the applicants claimed at the first stage of submission that foreign
data extrapolation was possible based on the bridging study.
Many of them (20726 [77%]) were approved in line with the ap-
plicants’ claim, while for six NDAs the MHLW approved them
based on different justifications and logic other than bridging.
The unsuccessful examples, however, were mostly observed in
the transition period (i.e. 1999 and 2000) just after the implemen-
tation of the ICH-E5 guidelines. For most of the NDAs in table
III, the bridging studies were done as efficacy/safety studies in
phases II and ITI. There were only a few NDAs, including
basiliximab (orphan drug) in table IIT, for which bridging was
established solely on the similarities in PK/PD profiles without
conducting efficacy/safety studies in Japan.

@ 2004 Adls Data Informetion BY. All Aghts reserved.

Among the 26 NDAs in table ITI, seven NDAs were given
priority review status. Three NDAs were for orphan drugs and,
thus, were automatically given priority status.

Discussion

Two Aspects of Impact of the Intemational Conference
on Harmenisation (ICH)-ES Guidelines

When evaluating the efficacy and safety of a drug by extrap-
olating foreign clinical data, sufficient attention should be paid
to race and ethnic differences between two different regions. A
variety of genetic or intrinsic differeqces have been cbserved in
important PK components, such as drug-metabolising enzymes
(e.g. cytochrome P450s, N-acetyltransferases).[>1% For example,
the incidence of poor drug metabolisers varies to a great extent
between populations. In addition to the PK characteristics, PD
responses are likely to be different between the regions.!!!) Envi-
ronmental or extrinsic differences, as well as genetic or intrinsic
differences play critical roles too. For example, surveys have
shown that the average daily drg dose inJapan is generally lower
than in the US and Europe.[!1] This was allegedly associated not
only with PK/PD disparities but also the historical preferences of
Japanese physicians for applyicg a composite and somewhat sub-
jective measure called ‘usefulness’, as well as efficacy and safety
in clinical evaluation.(1!]

Despite all these possible concerns in clinical evaluation, the
MHLW was open to foreign clinical data even before the ICH-E5
guidelines.”) However, formal use of foreign data did not occur
substantially in mast NDAs because the MHLW required that the
critical studies be implemented in Japan and that foreign trials
could be submitted oply in addition to those studies.!®! From a
historical perspective, this regulatory stance on new drug ap-
proval had its root in the implementation of the basic principle of
1967. The aim of the basic principle 1o introduce a scientific
efficacy/safety evaluation system Las been achieved; however,
with all changes observed in the current pharmaceutical R&D
environments, it is apparently tirne for the whole system to be
substantially renovated.

The ICH-E5 guidelines have had a critical impact on Japan-
ese cliniczl development activities in at least two respects. First
of all, for the first time they provided a scientifically and inter-
nationally acceptable approach to asserting that data extrapola-
tion is justified. Both the possible applicants and the MHLW
benefited from the scientific contents and instructions of the
guidelines. However, the real impact in Japan came from the fact
that the guidelines forced the MEHLW to accept foreign clinical
data more than before. The nature of the ICH-ES5 guidelines is

Int J Pham Med 2004: 18 (3)
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somewhat different from other ICH guidelines in that the ICH-ES
guidelines inevitably touch on the heart of regulatory principles,
i.e. what to accept as evidence of efficacy and safety in NDAs.
Although the gunidelines clearly state that “this guidance (E5
guidelines) is not intended to alter the data requirements for reg-
istration in the new regions”, it was of course impossible for the
MHLW to keep the same regulatory stance as it did under the
previous notification of 1985.16] The MHLW issued a new noti-
fication at the same time as the guidelines’ implementation and
proélajmed that Japan would accept any type of foreign trial,
including pivotal phase IIT comparative studies, as leng as scien-
tific and procedural requirements were satisfied.[12]

Acceptance of Foreign Data Under
the ICH-E5 Bridging Stictegy

It is apparent from table II and table ITI that the use of foreign
data in NDA review has gained in importance since 1999. For the
NDAs approved successfully based on the bridging strategy, con-
firmatory phase III trials in Japap were avoided or at least
downsized, which lead to a reduction in development costs (e.g.
direct and indirect costs associated with the time to application,
opportunity costs for subjects and investigators accrued to the
avoided trials) for not only the pharmaceutical firms but society
as a whole. Regarding the improvement in efficiency in this con-
text, table I suggests that there might be some room for further
utilisation of foreign clinical data, since 54% of NDAs submitted
were approved without substantial support from existing foreign
clinical data. Although it might be difficult for some of these
NDAs to use foreign data because of practical hurdles such as
conflicts in licensing, the present regulatory environments indeed
increase the numbers of R&D options for the industry and inves-
tigators in the long run. ’

The increasing successes of bridging approval (table III)
seemn to have been achieved in part by the intensive use of con-
sultation services offered by the Organisation for Pharmaceutical
Safety and Research (OPSR), as well as accumulated experience
by both applicants and reviewers. In Japan, the OPSR (a quasi-
governmental organisation) instead of the MHLW provided fee-
based consultation services aimed at several steps of new drug
development {e.z. end of phase II, before submission). The num-

" ber of consultations on bridging strategies was 59 (40%) in 1998
and 98 (51%) in 1999, accounting for a significant share of the
total consultations.['¥} When the ICH-E5 guidelines were intro-
duced in 1998, most attempts at bridging were implemented retro-
spectively with already existing clinical data on hand. The role
of the OPSR was limited under such conditions because the
OPSR was not a final decision maker in approval. In recent de-

© 2004 Adis Data Infarmation BY. All rights reserved.

velopment programmes, however, the bridgicg strategy is ap-
plied prospectively, and regulatory advice can be available at a
very early stage of development. There was a drastic change in
the review agencies in April 2004, which could also improve the
timing and quality of regulatory advice and decisions. In April
2004, the OPSR was merged with a review agency under the
MHLW, the Pharmaceuticdls and Medical Devices Evaluation
Center, to form a new independent review agency, the Pharma-
ceuticals and Medical Devices Agency (PMDA). The PMDA is
now respensible for scientific decisions in new drug development
and registration from the pre-Investigational New Drug (IND)
phases to the approval and postmarketing phases. It is thus likely
that scientific and technical advice on successful bridging would
be provided at an earlier stage and more consistently than before,

With respect to the clinical perspectives related to the appli-
cability of foreign clinical data, however, there still remain many

- unsolved issues, For example, it is arguable whether foreign clin-
ical data in psychiatry (e.g. schizophrenia, depression) could be -

extrapolated because of some observable variations in both in-
trinsic (e.g. severity of diseases) and extrinsic factors (e.g. daily
medical practice).[’4131 1t is a challenge for medical researchers,
industry and the regulatory agencies to examine how far the
guidelines can be applied while maintaining an appropriate level
of scientific validity, and to accumnulate evidence for their 2ppli-
cability.

Acceptance of Fereign Data Outside
the Bridging Scheme

Another notable finding in the present survey is that Japan
accepted a significant amount of foreign clinical data outside the
strict bridging justification. In 21% of NDAs, foreign phase I or

11T studies were utilised in the formal data packages, and orphan

drugs accounted for 49% (17/35). Both are shown in row I-2 of
table I. Anti-HIV drugs developed in the US or EU were all des-
ignated as orphan drugs and accounted for a significant portion
in row I-2 in table L. This reflects MHLWs historically flexible
stance for accepting foreign data for orphan drugs.[:16]

Foreign data were more readily accepted by the MHLW for
anti-cancer drugs than for the otber drug categories. Taking into
account the specifics of oncology drugs, we came up with several
reasons for this result. Many anti-cancer drugs were given orphan
status, which, along with the flexibility of the MHLW, resulted
in intensive utilisation of foreign trial data. Moreover, clinical
development in oncolegy is typically different from other thera-
peutic fields. In most cases, NDAs are submitted after the com-
pletion of phase II trials, and phase IIT comparative trials are
usually done after marketing approval. Also, there are historical
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disputes over the appropriateness of traditional clinical evalua-
tion in Japan.'7l ALl these backgrounds could enhance the use of
foreign clinical studies in this field.

NDAs that contained foreign data formally were also much
more likely to be those given priority review starus (column I in
table I). This is probably because most candidate drugs for prior-
ity review were those that already had excellent reputations in the
US or EU and, therefore, the MHLW was inclined to give priority
to themn. We need to be careful about this causality relationship
when interpreting these data.

Conclusions

Foreign clinical studies in the data packages of NDAs have
played critical roles in recent approval decision making. They
were identified as formally acceptable data in more than 30% of
NDAs approved in Japan between September 1999 and April
2003. Their roles are becoming more important and expanded in
response to the implementation of the ICH-ES5 guidelines.

Finally, it is important to recognise that utilisation of foreign
data itself is not the goal of the current policy changes. The true

endpoints applied to evaluate the guidelines’ implementation -

should be the accuracy and correctness of the decisions on both
NDA submissions and approvals, overall societal costs saved in
pharmaceutical R&D processes and the reduction of time to mar-
keting approval. Further research is necessary to assess these as-
pects of the current internationalisation trends.
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B &I treed it £ 5o TERD arm i
PGxtest* L WETT,

31k, HEE2 (adverse event} %
BT AIELEETEENELLBDOTT,
PGx test D¥positive D AIZHRIFS L 2v &
w3 FHA T

413, % ¥ Target Population& B I
PGxtest¥THELZADLIBENIET, £
L Topositive 2 AD&HZIRIZL, 2EIC
BiF, BETAELBELRZVEICDITE
To FLTEHOZ S FRAVITREL
I Endhott,

F5i3, 2FBEDOPGxtesttH ), £
FHELLD &) FHA T, RIEE
OFFHBFIADERINIHNET,

Target Population & 2 B 12531 2 D test

P F ¥, &test Tpositive, negative
DEENFNTFNRIELE>TEE T,
Positive Z NICiEEZ LT, FOEERE
BLESEVILOTT, LEFMLT, A
EEHBTEATTFYA T4 L ERE
T

INF Tk, ARt Eelvwinn
AT T PHAIZDOVWTHATET LA,
ZNRFNOnode TOIA F2F 2 Tarm
ZEIERL, 2EROANVAT IV ILD

CELE, AAMOESERLT, FoON

SYARBHETARE, ERMHURE
(cost-effectiveness) & 72§ [%h==|
(efficiency) % &2 FEFFEZENHIW
(pharmacoeconomics study) #TH EH AT
VJ -z-g_o

TIREETIRE) W) FHFAL OFEH
RENTWATLIY?TFFAicto

TEST Treatment

TEST -

Target Population No_Treatment

NO TEST <1 Treatment

1 Cost-effectiveness Study design for patient
screening using PGz test identifying responder
patients

Avg dose Tx

2 Study design for Patient screening using PGx

- test identifying PM/EM
+
TEST JEST No_Treatment
Target Population TEST- Treatment

NO TEST

<} Treatment

3 Study design for patient screening using PGx
test identifying high risk of adverse events

Treatment

RND Follew_up
:'< No Treatment
—

Follow_up

B4 Long term study design in responder patients
(Test +)

Population TEST +

TEST +

Diagneostic test A Treatment
TEST -
No_Treatment

TEST +
Treatment

TEST -
\——T—-d No_Treatment

5 DProspective study design to assess Diagnostic
test properties

Target Population

Diagnostic test B

THROIEFVAOBENRLRY, BENLRERGVIE-oTEE T, H2002E0RETHORER
ERpriE a4 e &, HE @ University of Sheffield @ G.T.Tucker o £ 4% “Genetic variability in
cytochromes P450 — How good is the evidence for clinical relevance?” & B L TIRFHEEZ S
F LA, =61, FEOFLADVL OPANTHET YA v 2 0BEAE LD TT,

2002 FEDELSOIER & ZLEIIH - 2 ED D proceeding 121X PGx test # V72 D16 A
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DEL’, TN 9BOLEIICALD Y
EE’]: LEL °
(1)case repot it 1 613 L { I3 EFI D3R
&, CHhIZ0HET T, (2PK study X 94,
(3)PK/PD studyid 3 #, (4)Cross-sectional
Study it & % EFE D BT E T - 7z study T
0%, (5) Retrospective clinical analysis,
FEEZDOHEANELVWADOERZ RS,
HEVWERBELLEADERZR Lo/
b DT 4 #. (6)Cohort Study, (7)Prospec-
tive Clinical Trial, < Z Titrandomize3
BLEVRLEVIIENTTEIT,
(8)Pharmacoeconomics Assessment, 5
5FMfH, (9/Development of PGx diagnosis/
test BEIEDRE, L) I ETT, (6)H
HOFTIEWTNL 0/ T,
FEHFTE, 20020 A RERERE
FLE L TR, PK studyF—F % {,
PK/PD study & retrospective 7z 8847 2535
FhHrLwHIIET, MMEOTHA ik
FRLEAR Y -—DLDEBH) TE
ko T2RELERANTWECAIMOZES
DERIZEIFETL22HLNRIEA,
ITEFVANER, LROBRTYA >~
P Tidhd, EEOstudyHFEDEE L -
PHRENAPICbEh TS, BBRTHI
BRICRTEI =y v et —
FuF 4IRS, quality contral (QC),
quality assurance (QA) AL EhTwi T
A, BBTERwb O, BRIIFEEEE
B r HpEMEHEERRRE L VT T2,

1217 (67)

6 Grade of evidence—study design

JSCPT 2002

1. Case Report

2. PK Study

3. PK-PD Study

4, Cross-sectional Study

5. Retrospective Clinical Analysis

6. Cohort Study

7. Prospective Clinical trial

8. Pharmacoeconomics Assessment
9. Development of PGx diagnosis/test

=

[—EE—EE— R — I A

total

ot
o

#=7 QC/QA & Publication bias

* Quality control/
quality assurance

* Publication bias

2 Study Title
=

D Study Des

You have to chooze one.

S Discasc
(i i
2 Sample Size
]

‘DiContact Address for farther inft i

Hame i .

Addross [

Tel | R |

Fax — 1

E-mail || ]

6 Registraticn of clinical trials using
pharmacogenetics in Japan (PGx])

(alpha version)

FIVo LV AFARELRVLDFZVDTT,
eI CERAEREDRE T, —EDverification D wWiFwi shz Lz, FolL~u
THNTHOFICHLTIvE, EnSHEICINOFLEIIRZLDTT,
FhNTY =23y NLTRAEWIHE DN ET, EADAT T A DERTTIIRL,
# % research question {23 L THIRA 2 S 7By, JVERLPERENZVEWV) I LED

NEBIT, ZONRTNVFr—=2arNfTAZEITIOIL—F IO, BRABROBREH LV
3HDTT, RV OPORENH N 5L, RrLrBEHICEVETEA,

PGx test Tresponder WEFI T ELDITEDIERVLE ST W L, ThFFEEROT
BAicfER B & B RELMBETY, FAFUBIC2wTHE) T, RIIFREDEEE L
T, BIE, BEWRTL) ZwebH A befED ELize SRETALT 7 - 8=V a2 TEHF, R
¥4 ORE, HETHA v, EEL, VU7V HAX, TOL4EHZFIT AR TW#E Ew
3HDTT, BAREEIZLELR, dEREIATIVIZ I TEREVILOTT,
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Z D AT AT “Registration of clinical
trizls using pharmacogenetics in Japan”
(PGx]) LTI LB oTWET, LD
LEDELHMY) EVORERLLEDFIC
ETE, [9—A] EBoT, BERICS
HHEVIANEBHETIBYERA, Fhd
EL G I T, '

XEOROFR [77—=aTV 574
JAELYEYT 4TS ELTOTEHR,
COBBHERVWLIEIIRIIMA VY
FTATESZAILIEITERVWREEZLT
WEF, WEA, TrAENEDo7-0LBH
LwizZEinTt,

Peo TRARLAEZDIRIVITEDT Y EE

PrwwiobEYEivoT, tofo

Vs MIEEIZEDATFET T,
LLED, PGxtestx Bviiz& &, 234

TAORIE, EHEE (accuracy) *mH 5

ZEICBLTO#ERTT,

(4 XX F g4 P TH W
AFZBBOI A Fa vif, — NS

Wo HREBELLETLIBEZHIPEVI T ETT, BEIWZARLTT, B4, insurance

#=8 Q4:Payment

* 'Who should pay PGX test in “disease”
condition ? Tax, insurance company, or
patient ?

« Who should pay PGx test in “healthy”
condition ? Tax, insurance company, or
public ?

29 Q5 Costfor what?

Direct cost
Drug cost
Pharmacogenetic fest
Cost for data storage and retrieval
Cost saving
unnecessary and inadequate drug use
time and expense for treatment of ADR

pumber of clinic visit, instead of “try and see”

Indirect cost
sick leave

company e & Z THIEVERTOLHNLRRRELSAT T, HIWIEEENES T I DOTT,

272 PGx test RO FHHRFIVAVLNE T, BRELZVWERZREBECEDRLIOTT,

ZFIVoRICEEIFH I PENI ZELFZLLERETT,

Zhid, BRI THERBEO VAT LAPFEL LT, {BEORIIE T A, FNLFRLOE

PEEIZZEZDETT,

(3) PLAXF3g 53Xk

T, —FEFRAREIVIIZAMIOVTH - TVWEZOTLEI D2, CRAEEHRD5DE
DILAFarTT, RILRLET,

CITETERIFEERL ST I T, Eofitk, REOME, PGxOFRELIPOF—¥
N—REBLTLERLZIIFEHT, TOLDD2AY, H5VIICH-FRETEAD
ERTLIHELHVET,

—HTE, PGxIlL»T2A MOEIEAETET T, FULETAEDLZEQOFERA 2RO T L
BTEET, HAVEEMEACLoTELIBEPREIEHTAZENTET T, “try and
error’ PENHIEEZFEoTIL LRI LMOLDIILTALI TRE L, RULLAY
REF B LETE) ILNTE, EEREOTHRz L (dES,

FAEERRELT, PGz X o Tsick leave 2 &5, FBEEMIMELEEIA %
T2 EdHBTLLE I,

HAFIZLEAV YT T _
ZHL7EERENTEL AR, ERMIIC3EREIALVWWET, BI0KKRLES, &1
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\Z Effectiveness, ¥R TT, ZITREVERTORESE 10 3Esand..
“daitt, 22 Efficiency, BETT, £OEA

BHETT, £312Eqity, AFTT, e~V Y, * Effectiveness
FOERDNNVAF—ERAIYATALDOBEBEIEL D,
TFEOX P MERIRE ST T, + Efficiency

CHOIERFITEL, POICEREZETHRE VI EED
H0FF, Thbd [F4F3X0] PLEFELEL

TwEd, Equity
TRRIORAELT, BEREEMINTHE2007 70 .

—FBLEEDNTIT, RIMEFLITY, 1Dl * Dynamism

#1689 {coercitive)s CIOMS WG A »/3—"T, F&—

#%1- pharmacoeconomics ¥ L L TWADIX 75 ¥ X

ATTH, HREBLVWREZECIT. BEBRTHE, %1 2007707

BEMICI Y PO—AT200) 525 TIREL, LA

H#H (incitative) 2 DA VT4 7H 54N , @ﬁﬁﬁ%ﬂmmﬁmﬂ

EMEEESA LTV EVI R EMED, b5 %{E

IRETHBEVDPLVIOTT, BHERLE) T, . o

MLELTWBEIATT, | - Fl BB (incitative)

HSEHBIc &3P vo— AR

HSHEORET - 7/ AMEOT —F 77V — 7, 1998EED LIERNE - SHTOEE
o TwET. BRETRI2IZRLET, 20024€FE I [F/ AR EOBEGHICHETT) v
AMEELTRLTVET, HSLHE = 41203 BDTT, TORTF Yo — +BEFT-T
WET, RIBIRLI T, 3HALEEEHETVWET, HSEHEA® X ¥ /v—i%, EFRMIIAE
BROBESHDIEVOTT, BFNRI o SHOBRICHEBIAREA- T3 THH Y
Ed i : '

CORELIL, FHOTF—FICEWVIIAF arE, W2PH) ETFTE NI LIZVERW
¥,

H70Q161%, [BEHARTOESNT, LIOARIF4 TIEEREFRHLOBELZHEL
RO FEVWIZoVT, HEH o TOEZERS ) 30 RAXE~ORBIZHD,
BHYBIETSORRSF 4 THRBEERTLEEVIBRES N ES] &nHLOTF, 22T
i, [FOARS 74 7RE] PEBLALRERFESNTVERAY, BIFEE-LI 1
control & 0DH, control 2oL S AL TEDOHNEVITFLITTLARTOLOT

T2 BEEAL2—< A I AERHH
BET - 7 AREEERES

19085E 7/ AEIE-RIRERE—
19998E D7 -V /S0 A-REBANORN—
20005E 7/ AER—-J7 7=V 3JOTFZZDACRITT—
200158 7/ AER - BEICRII DT I 2VT 1 JA0H™
—NRABAU2a8T 1A,
TELYDART DA, YATLENE-
2001 &R HEBORERES
—~3 SO OERCEERRERBOE{L~
20025 7./ ARSFORERBRICEITT
20035E (RiF) ¥/ LBESRRE
-~ ERERLICSRRPEITOMRBIC L ST
ERd—

E13 BESEIIBITLS ) LEREBWERR
ROBE-—T7 v — MAEHEELY

o BE S/ ABRERLVERRERORROIEES

BRREDMH

- 98 1 20028983278~11818

« MR HSHMSSEEO1H

« T3 ACEBR P T - HEE

« QIR ( S3HL5EE, FHNOSEH44

(SHBREFEZV/EELRREL

- ESAXIR443OAR ¢

HZERITH, BEHE - BEBX-ND-FT7
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¥

IO IAFa VT AEETELS
ol [RELLIE, TuARSF 4 7H
BRENHATREDTHLY] w3t

F, DFh, RELOIEFY AN L—

F 7% exploratory #* & confirmatory ¥ T3
N E T3, confirmatory ¥ THEDODTIER
{, BE—FEDEZATHEOHRIZELTD
Lwniwknd 2 kg,

K8, Q51 [BEFREOMEIEL
MBI LICE), TREBICATRE
RABEBPBLTAILIIOVWTORS
B ETh] EVWIEMTT. [H3]
PHE6% T, T0H3 b [RIEFHRELEZ
ZWEREOLDICTRIL LI EBATR
%] #583%, [EMITREBEORDIZRE
Eold DB EIHPRER] I
58% T, [MiEH A4 XH%ENT 52 it
T 5 EFEAMOEI] PR L 8% T,

FRENEEOIHTEINIEb oL D
TTH, PCx test ¥ EFZ L WEENFE L
EVIHIDIERICED T T, £ CIOMS
report THE D LI EE - HE~AD
TIazhr—varviHFOLEEED S
THHEATWET,

9, Q26iF [FER{ET & DREHE
SECEN, Y VARVYY—~OERL
WENBR T2 L OBENH L, R -
EWICLEADITEICRDDLD (£ V&
vF4T) L3 EFEOLARZETLES
el TTo .

~FLZVOE [BVEM], 2»T [F
EHRMOEME], [BEFELORENTS
NTWiWwE =352 EH T 5MRR~DIT
HifE| T, COFRBIIBEEIABS,Y
TLEIP?

A A PCxtest # & b 2 HERERE
72T, marketdS/hE3 {2 of b &,

Q16 REMRPOENT, L FODARTFT 1 TICH
CEGTECOEEERE UITEHROMDIBNG
2T, BPECHE>TOEELHDETH. &
INBEBAORBICHED, REBBITOIANRS
T4 TRBREERTDSENDBRANBOITT.

WEZK

TORRDF . THMBLUCCOBROBTER
EXEANORRERDTESNRN

EADANRENDT, JDRARIF 1 TMBG
ENEEEBRLINTHELN

BERES, JOARDTTEBRESBITE
W) BREBTOREZEDTRLL

zon - (n=38)

o 5§ 10 15 20 25

H7 VIOARSF 2 THEEFRORAE
Q25. BEFEEOBENMESDMCEDT EICKD,

EIREBICUSNREBDREREDIT S EL
DWTORBEHOEITD,

oER . %

| diiieaud 2 Tesr 300
ICRE-EEDICRSD 14| 583
S HREN
MEFHEROFHED
B—EMEDEXRR I 8| aas
TERMAEDBIAN -
AN

Y ZUM0T D
CECTTIRRBO 14 583
&R
IREFREZRIE
EEDE I FALLLE 20! 833
IS D
Tt 2| 83
OEERS 2411000

Hg BIHBLIOBESL

Q26 HEEEFEORENBRSNCEN., /L
ANV T =NCERBRENRTSEORHN'S
S, & - LDICHEY, TFRICROHDED (1
T4 T) EFEDXRDBRCETLLSD,

BT

. EENMOER

ACFREEOBBEIRENTNENG
~HEEBEYITRRNOTHES

Zoi

Q =] M0 15 20 25 =20

®9 BEEBIHTEAVEVYF4T

competitor DAEDEMIIHF L THEBLFERAEIIL TN LI DT, Thidhdidr
BELWHEFSLEWTE T, LRI LAELIE, TIVIRIS vy Fs 7% 8 %S

LTWI(PREETY,

BA10, Q201 [/ Y VARV F—OFEFHL LI 2 o728, /Y VARV F— %3 L L
REHEROBRICHZY, ITHRIZRKDBEDIMTL & 9 D] TFo PCxIZL o TEMIGED T —

Ty BELELRTLABIELTFERINT T,
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EEELTikA—-77 VEREREIREDLS
{ToTwET, FITIIAMNLHET 7
Y FRETRBOGHREFELLNE
T BREHO—HEEREEREA -7 7>
WHIHLAPUTwET, 2TV ITA
DOVEMEwIEESH Y T, 2
DY VARY Y=t AEELFEREIC
2, B0BHRMEFLEDL ) TT,.

B b
ZOHSHEOLE- Q7 v — 1+
EORGOFEF LD [FHEE] EHFVTH
DET, |1AETRLET, 22kd3 g
{ELLDRFEREVWE L,
MRELTRLAE TE20I10HE,
2OBRGENRSHIOTIREVWALBEVE
T DEDRVRIZA—TVALE, 22
TEo2TWETRAZ EVIDREERE & W
IBEHETIEZLT, RIZE [320ES &
Vi E L7z, “effectiveness” & LTEWE
RTOHEICHT A RS, “efficiency”
REICEAT A Y A2, “equity” BRFICHET
BVATTT, PGxIZ Lo Twnd AR
AZDRRETLBHEBVETY, o650
HEZTHEFALTTBLEVWHIZ LT
R
FhEIBREL-LHWE, A vEr
T4 TR EFIIHAYT TV FETT,
INRERSILENS Y E S TT,
R&EIZ, ThETOBEBITT 53w

EWVA D, BAMICKEBEL (P70 A ] onwTHHoTE D
—IRAFENL H D LV OHFBIRTT,

AT Ak, HERBERVERLILT,
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Q20. J UL 2R —OEEN SN D EE,
UL AR YT -EWRE UEEEROREC
HBEY, THRICRODBORZATL &I,

777 VERROETAN

BERBO-BEERE
E2BECHEORIAN
JUEPLODNEERE
BLBL

20t

24

(n=38)

o 5 10 15 20 25 30
H10 /Y VARV Y-S L-EELER

F®i14 KL

risk management
incentive

W3OS No
ZDPIFALICHD  Yes

w5 B ®

HSHERRERESR

5 NEEDI—F VT TN~
(U—F— FREET)
()=

Y, REDY

Lial, THWiE [HEo7y Fral CHI LI BAIRDEBDRI T, 2 hHwve
AEGHBEELS, [HoTRAIZ] bV IIBAI L, EOMERZZOEDNRLEEZERTD
LZOTTHL, HHHEH, TOFFELWELODTT,

FEIEDGFREEEDROFT, [VOZIWRIBEAINCEN?] LBoLebhI LA, &

BRI LT DETwEDTiIERwh

PETHOFEEBHLNIT, 4

LEbRIT,

SEOEFRIIH:), HSHERRETEZRS - 7/ 2ER7 -

FUTTN—FTDFL, HFIL)—F—0IEREETFIAL, 7/¢—Pﬁ§%AWLTi&b
ENREEE AL, BILEELLZWEERE VTS (8]15),

WaE LHbHhALITTwFE L
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