liver sampiles. That is, they indicated that Kuehl ef al® might
have overestimated the level of CYP3AS protein, possibly
due to problems with the method of quantification. On the
other hand, Williams et al'® reported that the Km value of
nifedipine was much lower for CYP3A4 than CYP3AS under
the detailed conditions with cytochrome b5. Cytochrome b5
was suggested to be an essential component in CYP3A4-
catalyzed nifedipine oxidation in human liver micro-
somes.?? Although these data seem to support the present
findings in vivo, the same was not consistent in the case of
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midazolam. Based on all these observations, we speculated
that the amount of CYP3AS protein in the liver is much
lower than CYP3A4, although we should consider the
limitations of our study design. This speculation might be
demonstrated by using CYP3AS-specific substrates, although
no drugs metabolized specifically by CYP3AS have been
reported yet. With respect to mRNA expression, it was
reported that CYP3A genes exhibit a degree of tissue-specific
expression and CYP3AS is predominantly expressed in the
adrenal grand, prostate and kidney.** Therefore, CYP3AS .
polymorphism might have a physiological and pharmaco-
logical effect, which is related to the extrahepatic tissues.
This possibility remains to be verified in further studies.

Interindividual differences in nifedipine pharmacoki-
netics remain to be elucidated genetically. Here, we propose
that polymorphic regulation of CYP3A4 gene transcription,
including the polymorphisms of the promoter activities and
transcriptional factors, may have to be taken into account to
explain the variation of nifedipine pharmacokinetics. How-
ever, a polymorphism, which plays a significant role in the
activity of CYP3A4, has not yet been identified in the 5'-
regulatory region of the CYP3A4 gene.?* Therefore, we have
focused on human PXR (hPXR) as a factor effecting CYP3A
expression and identified splicing variants of hPXR as a
possible factor in interindividual variation caused in CYP3A
activity.>® Interestingly, we have found that mENA expres-
sion of wild-type hPXR is well correlated with mRNA
expression of CYP3A4 in liver sample (unpublished data),
which is consistent with the recent report.?

In summary, we revealed that nifedipine disposition in
vivo is not affected by the CYP345*3 allele. Owing to a
discrepancy between the in vifro and in vive contribution of
CYP3AS, the functional relevance of CYP3AS5 in humans
should be re-evaluated by clinical studies for each drug.

MATERIALS AND METHODS

In vitro Screening for the Contributions of CYP3A4 and
CYP3AS

Nifedipine and phenytoin were purchased from Wako Pure
Chemicals Co. (Osaka, Japan) and oxidized nifedipine
(ULTRAFINE) was obtained from Funakoshi (Tokyo, Japan).
Microsomes from baculovirus-infected insect cells expres-
sing human CYP3A4 and CYP3A5 with NADPH cytochrome
P450 reductase (GENTEST) were obtained from Daiichi
Pure Chemicals Co. (Tokyo, Japan). NADPH was purchased
from Oriental Yeast Co. (Tokyo, Japan). Other reagents and

Table 4 Systolic and diastolic blood pressures change rate (%) after administration of nifedipine

1 h after odministration of nifedipine

2 h after administration of nifedipine

Systolic Diastolic Systolic Diastolic
CYP3A5*1/*3 (n=8) 3.0+7.2 934104 2.7+57 6.9+11.3
CYP3AS5*3/*3 (n=8) 23+28 6.9+5.2 3.8+3.5 8.5+3.7

Values were the meanz+ SD of blood pressure changes (%6). Each blood pressure change (%) was calcutated by the formula ((measured-baseline)/baseline x 100).
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organic solvents were obtained from Nakarai Tesq Chemical
Industries (Kyoto, Japan).

All incubation, extraction and other handling of samples
were carried out in amber vials, A mixture (0.50ml)
containing 10pmol of P450 protein from baculovirus-
expressed human CYP3A4 and CYP3AS5 and 1mM NADPH
in 0.1 M potassium phosphate buffer (pH 7.4} was incubated
with nifedipine (final concentration: 1, 2, 5, 10 and 40 pM)
at 37°C after 2min of preincubation without NADPH. The
incubation was continued with gentle shaking at 37°C for
30min and the reaction was stopped with ethyl acetate
(3ml). A measure of 50 ul of methanol and 12.5 ul of 20mM
phenytoin (internal standard) were added to each sample.
The organic layers were transferred to other vials after
centrifugation at 1500g for 10min and evaporated to
dryness. The residues were dissolved in 200l of the mobile
phase. A measure of 50l were analyzed by high-perfor-
mance liquid chromatography (HPLC) with a reverse-phase
column (Mightysil RP-18 GP250, 4.6x250mm?, Kanto
Chemical Industries Ltd, Kyoto, Japan). The column tem-
perature was set at 40°C. The mobile phase was composed of
40% acetonitrile (pH 3.0 with perchloric acid) and was
delivered at a constant flow rate of 1.2 ml/min. Nifedipine,
M-I and phenytein were detected by a UV detector (Nano-
space, SHISEIDO, Tokyo, Japan) with a wavelength at
254nm. In determining kinetic parameters, nifedipine
concentration ranged from all points.

Subjects

Institutional Review Board approval of the study protocol
was obtained. In all, 16 healthy male Japanese volunteers
participated in this study (Table 2). The subjects gave written
informed consent to participate.

A total of 33 healthy volunteers was screened by the
genotyping test to find the eight CYP345*1/*3 subjects and
eight CYP3A5*3/*3 subjects. The genotyping test of CYP3AS
was conducted according to the previous study.52¢ All
subjects were healthy as assessed by medical history,
physical examination, hematologic tests, blood chemistry
and urinalysis, and the results of a positive test for hepatitis
B and C, human immunodeficiency virus and syphilis.

Eight CYP3A5*1/3 and eight CYP345*3/#3 subjects who
showed normal results on routine laboratory tests described
above and the negative results of virus tests were selected.

Genotyping Test

Genomic DNA was isolated from peripheral leukocytes using
QIAGEN blood kit. The genotypes of each individual at the
CYP3A5*3 and CYP3A5*6 alleles were determined using
PCR-restriction fragment length polymorphism analysis
according to the previous report.® For the analysis of the
CYP3A5*3 allele, the forward (CYP3AS5 6956Fm; 5-CTT TAA
AGA GCT CTT TTG TCT CTC A-3") and reverse (CYP3AS
7135R; §'-CCA GGA AGC CAG ACT TTG AT-3') primers were
used (GenBank accession no. AC005020). For the analysis of
the CYP3A5*6 allele, the forward (CYP3AS 14505F; 5-GTG
GGT TTC TTG CTG CAT GT-3") and reverse {CYP3AS
14741R; §-GCC CAC ATA CTT ATT GAG AG-3') primers
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were also created based on the published sequence. These
PCR reactions were carried out in 25 p of solution consisting
of 2.5ul of 10 x PCR buffer, 0.2 mM of each dNTF, 0.4 uM of
each primer, 90 ng of genomic DNA as a template and 1 U of
AmpliTaq Gold (Perkin-Elmer, Branchburg, NJ, USA). After
initial dentaturation at 95°C for 10 min, the amplification for
the CYP3A5*3 or *6 alleles was performed using 37 cycles of
94°Cfor 305, 56°C (*3) or 58°C (*6) for 30's and 72°C for 30s,
followed by 72°C for Smin for final extension. After PCR
amplification, 5ul of each PCR product was digested for a
minimum of 2Zh at 37°C with SU of Ddel before
electrophoresis using a 3% agarose gel.

CYP3A5*5 and CYP3AS*7 alleles were also determined
according to the method of van Schaik et al*® with some
modifications.

Study Design
A single oral dose of 10mg of nifedipine (Adalat® Bayer,
Germany) with 200ml of water was administered to the
subjects at 01000 after overnight fasting. Blood samples
(7 ml each) were collected before administration and at 0.5,
1,15, 2, 3, 4, 6, 8 and 12h after administration. During this
study, adverse effects were assessed on an ongoing basis as
subjects offered information. Blood pressure and pulse rate
were measured before administration and at 1, 2, 3, 12 and
24h after administration. A 12-lead electrocardiogram was
recorded before administration and at 2.5 and 24h after
administration. Hematologic tests, blood chemistry and
urinalysis were performed before administration and at 24 h
after administration.

Grapefruit juice, St John's Wort, alcohol, caffeine-containing
beverages, tobacco and exercises were not allowed during
the study.

Assays

Blood samples were collected in heparinized tubes and
adequately protected from light and centrifuged to obtain
serum. The samples were stored frozen at -20°C until
analyzed. Plasma concentrations of nifedipine and M-I were
measured by HPLC as described previously with minor
modifications.?”-2° Briefly, nifedipine and M-I were ex-
tracted with dichloromethane/pentane (3:7, v/v) and
separation of the compounds was achieved using an Inertsil
OD5-3 column (3 mM particles, 4.0 x 100 mm?, GL Sciences
Inc., Tokye, Japan). The compounds were detected at a
wavelength of 230nm using a UV detector (SPD-10Avp,
SHIMADZU, Tokyo, Japan).

Pharmacokinetic Parameters

The peak plasma concentration (Cy...) and the time to reach
the Crax {Tmax) were obtained as measured values. The
apparent first-order elimination rate constant (K) of nifedi-
pine was determined by linear regression analysis of the
stope of the terminal phase using the last three or four
points on the log plasma drug concentration-time curve.
The terminal elimination half-life (t,,;) was calculated from
the relation t;,,=0.693/K. The area under the plasma
concentration-time curve from 0O to 12h after administra-



tion (AUCgy.12n) was calculated by the linear trapezoidal
method. The area under the drug concentration-time curve
from time to infinity (AUC,) was determined by the linear
trapezoidal method with extrapolation to infinity. Clearance
(CL/F) was calculated as dose/{(AUC,,). The plasma nifedi-
pine/M-I ratio was calculated from the AUCy ;24 value of
nifedipine and M-I

Data Analysis

The pharmacokinetic parameters and the plasma nifedipine/
M-I ratios were first analyzed by one-way ANOVA, If the
overall F ratio was significant, further comparison of the
means was performed with the Student’s -test. Statistical
analysis of the pharmacocdynamic variables of systolic and
diastolic blood pressure, and pulse rate made under resting
conditions, were performed using ANOVA with repeated
measurements., Time was used as a repeated variable, A
probability level of P<0.05 was considered to be statistically
significant.
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The Drug Information Association
(DIA)-sponsored First Annual japan
Warkshop for Pharmacogenomics (PGx)
was held on September 2 and 3, 2004,
at Shinjuku in Tokyo, Japan 1101]. This
was one of the two workshops started in
2004 rtogether with regulatory affairs
(Figure 1). This workshop, which was also
organized in collaboration with the
Council for International Organizacions
of Medical Sciences (CIOMS), pro-
vided a platform to introduce the activi-
ties of the CIOMS Working Group on
Pharmacogenetics (CIOMS PGt WG),
which was established in 2002 (102). In
addition, general trends and the regula-
tory and ethical aspects of PGx in the
USA, Europe, Asia and Japan were
reported and discussed. This report
summarizes the outline of the workshop
and the individual ropics that were pre-
sented. Although presentations of the
findings of basic and clinical research
were also reported, this paper refers only
to the regulatory, ethical and social

dimensions of PGx.

1st DIA Annual Japan Workshop
for Pharmacogenomics

The Program Committee Chairperson
for this first DIA workshop on PGx in
Japan was Kiichire Tsutani, who is a Pro-
fessor at the Graduate School of Pharma-
ceutical Science of the University of
Tokyo. Other commitee members
included Junichi Azuma (Professor of
Osaka University), who represented

academia at the meeting; Tohru Masui
{Senior Researcher of the National Insti-
tute of Health Science) and Chie Kojima
(Manager of the Pharmaceutical and
Medical Devices Agency [PMDA]), who
both represented regulatory agencies; and
Hiroshi Gushima (Scientific Adviser of
Yamanouchi and Biofrontier Partners),
six members of the Japan Pharmaceutical
Manufacturers Association (JPMA), and
Mieko Tamaoki (Yamanouchi), who all
represented the pharmaceutical industry.
These individuals were responsible for
developing the scientific program, select-
ing the guest speakers, and organizing
the workshops.

The meeting was divided into four
sessions. In Session 1, which was enti-
tled ‘CIOMS Initatives, six PGx
experts from academia, regulatory agen-
cies and industry in the USA, Europe
and Japan introduced PGx-related regu-
latory perspectives and trends in the
USA and Europe and the main activities
of the CIOMS PGt WG since it was
established in 2002.

In Session 2, entitled ‘Collaboration
between Regulators and Industry’, lead-
ers in PGx from US and European
industry presented the activities of the
Pharmacogenomics Working Group
(PWG) and experience with the appli-
cation of PGx in clinical research [i03].

The third session, entitled ‘PGx in
Asia, centered on the current trends and
starus of PGx research in the Republic of
Korea, Taiwan, and China, where some

10.1517/14622416.6.2.103 © 2005 Future Medicine Ltd ISSN 1462-2416
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areas of PGx research have advanced
relatively further than in Japan.

In the final session, entitled ‘PGx in
Japan’, presentations were made by
speakers representing academia, regula-
tory agencies, and industry. First,
Azuma introduced cases of PGx-based
clinical trials from the perspective of the
physician desiring to promote individu-
alized medicine. This was followed by
presentations on the activities of the
Japan Pharmacogenomics Consortium
(JPGC) no4), and activities of the
Pharma SNP Consortium (PSC) and
other JPMA projects. Furthermore,
Yoshiaki Uyama (Principal Reviewer at
the PMDA, Japan) discussed regulatory
issues concerning PGx in Japan.

In addition to these presenrations, the
keynote address was delivered by Kiyoshi
Kurokawa, the President of the Science
Council of Japan. Prior to the workshop,
those not familiar with PGx were also
given the opportunity 1o attend rutorials
by Ryuichi Kato (Emeritus Professor of
Keio University Medical School) and
Hirotoshi Echizen (Professor of Meiji
Pharmaceutical University).

Session 1

The workshop commenced with a pres-
entation by Juhana E Idinpiin-Heikkili
{Secretary General of the CIOMS), who
provided an update on the activities of
the CIOMS PGt WG.

The CIOMS is an international, non-
governmental, non-profit organization
established jointly by the World Health
Organization (WHO) and the Unirted
Narions Educational, Scientific and
Cultural Organization (UNESCO) in
1949. Its membership is comprised of
both national and international organi-
zations, including the Science Council
of Japan. The main objective of this col-
laboration is to promote international
activities in biomedical sciences. It plans
and executes long-term programs, which

Pharmacogencmics (2005) 6(2), 103-109 103
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Figure 1. DIA activities in Japan.
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DIA meetings/workshops have also been held in other Asia Pacific countries,

include: bioethies; the international har-
monization of health policies, ethics,
and human values; the development and
proper use of medicines; and the man-
agement of the international nomencla-
ture of diseases. One of the most
important activities of the CIOMS is
the publication of the /nternational Ethi-
cal Guidelines for Biomedical Research
Involving Human Subjects (the revised
guidelines were issued in August 2002)
0). This document is known as a ‘must
read’ for every person involved in dlini-
cal research, and is of equal imporrance
to the Declaration of Helsinki.
Although recommendations issued by
the CIOMS are not compulsory for

104

member countries, there are some cases
illustraring their influence on regulatory
authorities via the International Confer-
ence on Harmenization of Technical
Requirements for Registration of Pharma-
ceuticals for Human Use (ICH) activities,
and, thus, cerrain attention should be
paid to these trends.

The CIOMS PGt WG was established
to provide opportunities for the examina-
tion and evaluation of the influence of
PGx on future medical treatment, drug
development, regulatory control, soclety,
economy and insurance systems for
experts from academia, regulatory agen-
cies, and industry. This is in response to
the general perception of PGx as having

potential value and increasing practical
application of genome information for the
development and proper use of medicines.
A new report, entitled ‘Pharmacogenetics —
towards improving freatment with medi-
cines’, was published in early 2005 2. This
report consists of 12 chapters and an
appendix summarizing the current state of
PGx research in Australia, Canada, China,
Chinese Taipei, Europe, Japan, the
Republic of Korea, and Singapore.

The CIOMS PGt WG held its pre-
paratory meetings in January and Sep-
tember 2001. Thereafter, the group
formally started its activities at a Lon-
don-based conference held in February
2002, followed by a conference in Bonn,

Pharmacogeniornics (2005) 6(2)
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Germany, in August 2002, Washington
DC in February 2003, Warsaw in Sep-
tember 2003, and Windsor, UK, in April
2004. In addidon to these meetings, the
group has exchanged opinions via ¢-mail
and other means of communication and
prepared reporis. At this conference, the
group introduced its reports on PGx and
held a workshop as a follow-up meeting
held jointly with the DIA in Japan.

The CIOMS PGt WG iwelf is com-
posed of members from academia, regu-
Jatory agencies and industry in Japan,
the USA, and Europe: 3 members from
academia, 15 from 11 different regula-
tory agencies, and 14 from 11 privare
enterprises (including venture compa-
nies). The Japanese members include
Noboru Takahashi and Chie Kojima of
the Japanese Ministry of Health, Labour,
and Welfare (MHLY), and Tsutani,
Gushima and Tamaoki.

In the session entitled ‘CIOMS Inita-
tives’ held in the afternoon on the inidal
day of the workshop, the activities of the
CIOMS were introduced and the follow-
ing chapters of the Pharmacogenetics —
towards improving trearment with medi-
cines report were presented: communica-
ton and education, ethical issues,
abnormal drug response: oppoertunities
for risk reduction through PGt, improve-
ments in existing therapies, and regularory
perspectives in PGe.

The presentation focusing on *Com-
munication and Educarion’ of PGx was
prepared jointly by Tomas R Weihrauch
(Bayer) and Tsutani. The latter deliv-
ered the speech. Tsutani pointed out
that, for all stakeholders, the use of
clear, relatively simple and common lan-
guage is crucial. He added that all com-
munications and educational efforts
should enhance the stakeholders’ under-
standing of PGx, which will lay the
groundwork for its support, acceptance,
and implementation.

David A Lepay (US Foed & Drug
Administration [FDA]) delivered a pres-
entation entitled ‘PGx, Ethics, and Clin-
ical Trials: a Regulator’s Perspective’, in
which he commented on the desired
rules of ethics and the conduct of clinical
trials from a regulatory point of view.
His conclusions, based on the FDA%
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perspective, were that PGx darta should
be viewed as a part of medical data and
no separate regulations are necessary, He
did indicate that the current Good Clin-
ical Pracrice (GCP) principles concern-
ing informed consent (IC), as well as the
institutional review board (IRB), are all
applicable to PGx wrials. Lepay stressed
that the important point to note was
that IC is the process by which a candi-
date patient exchanges study-related
informarion with the investigator and
other study personnel, and the parient
must not only be asked to sign the form
but also be fully informed of the study
through the exchange of information.
Lepay emphasized that an uniform pro-
cedure for obtaining IC cannot be
applied to all clinical trials.

Rashmi R Shah (Medicines & Health-
care  Products Regulatory  Apency
[MHRA], UK) spoke of the promise of
using PGx approaches to ensure and
improve drug safety. Shah cited cases
where the dose on the labeling had been
changed for 73 (21%) of 354 drugs
approved by the FDA during 1980-1999
131. He also stared that the dose had been
reduced to ensure safety for 58 (79%) of
those drugs. When the dose approved by
the agency was compared with the thera-
peutic dose reported in the literarure for
48 drugs, almost all were found to be effi-
cacious at doses lower than the approved
dose [4]. The identification of the optimal
dose still remains a crirical issue, irrespec-
tive of the use of PGx approaches. The
optimal dose should be established based
not on the maximum tolerated dose, bur
on other careful consideratons. The
manifestation of therapeutic effects,
adverse drug reactions (ADRs) and drug
interactions is often dependent on geno-
types, but clinical problems do not always
involve genes. Shah commented thar
when judged to be clinically useful, geno-
typing approaches should be employed in
identifying targer patents or finding the
optimal dose for individual patients.

Lembit Rigo (WHO) gave a presenta-
tion entitled Improving Existing Thera-
pies’. Riigo stated that PGx is expected to
be useful in:

* promoting the rational use of drugs
» extending therapeutic indications of

approved drugs
* re-evaluating drugs withdrawn from

the market or terminated during

research

* omitting trial and error in prescribing
drugs or abolishing fixed preserip-
tions

* reducing the overall cost to sociery

He also pointed out that there are many

remaining issues that need to be

resolved, including the need to encour-
age investment in the research of older,
previously approved drugs and the time-
consuming approach used for obtaining
public consensus on gene analysis, as
well as the involvemenr of other non-
genetic factors, such as environmental
contributory factors and ethical prob-
lems. Nonetheless, Rigo considers the
use of PGx studies valuable for re-evalu-
ating current drug therapy by providing

a basis for revising labeling, updating

treatment guidelines, and recording PGx

data as patient medical information.

These approaches should be useful in

substantially reducing medical expenses

and improving medical quality.

The presentation on PGx-relared reg-
ulatory perspectives was jointly prepared
by Marisa Papaluca Amati (European
Medicines Agency [EMEA]} and Law-
rence J Lesko (FDA). Amari addressed
the workshop attendees, and pointed
out the following findings and issues
surrounding healthcare and medicine:

* the existence of a dropout rate of
more than 80% for new investiga-
tional drugs during the clinical stage
due to safety or efficacy concerns

* the insufficient number of new drug
products launched onto the market

*» the possibility that pharmaceutical
company product pipelines are being
depleted

e changes in labeling within 2 years
after license approval

¢ withdrawal of blockbuster products
from the market each year due 1o
serious ADRs

¢ lawsuits or other issues facing the
industry

* a strong need for new drugs in clini-
cal practice ‘

According to Amati, both the EMEA

and the FDA believe that PGx may be
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useful in improving such struations.
However, since there are ethical as well
as scientific and technological issues that
must be resolved before PGx research
can be put into practice, the agencies are
currently trying to participate in PGx
workshops and to join in the interna-
tional activities of CIOMS, OECD and
other organizations in order to maintain
unofficial dialog with industry and pro-
vide non-binding proposals to the
parties concerned.

Regulatory recommendations cur-
rently available include the Committee
for Proprietary Medicinal Products
(CPMP) Position Paper on Terminology
in PGt (November 2002), the CPMP
Concepr Paper on Pharmacogenertics
‘Briefing Meetings’ (January 2003), and
the FDA Guidance for Industry and
Pharmacogenomic Data Submissions
(November 2003) [105-107). At the time
of writing, regulatory advisory docu-
ments that are expected to be issued
include the Biobanks and Specific Issues
Relevant to Pharmacogenetics (Decem-
ber 2004), Pharmacokinetic Studies and
Pharmacogenetics (Ist quarter, 2005),
Explanarory Note on Briefing Meerings
(Including Formats for Pharmaco-
genetics Submissions; December 2004},
and FDA Drug/Test Development
Guidance (December 2004).

In conclusion, Amarti added that the
agencies are willing to promote the utl-
ity of genomic data for the improvernent
of medical therapy through dialog with

any persons or parties concerned.

Session 2

Iman Barilero (Johnson & Johnson) gave
a presentation entitled ‘Experiences from
the PWG’. The PWG, which is a volun-
tary body made up of 22 companies,
including Eisai Co. Ltd from Japan, has
discussed and evaluated the following
PGzx-related issues for further action: ter-
minology, IC, and disclosure of genetic
information. The group has already pub-
lished reports of its conclusions concern-
ing terminology and IC, and has
subrnitted a report discussing the disclo-
sure of generic information [5-71. Barilero
mentioned that regulatory agencies are
taking positive actions for applying PGx
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technology to new drug research and the
industry welcomes and supports the
agencies in preparing and issuing PGx
guidances. The industry, added Barilero,
would also support international
cooperation among agencies,

Lara Hashimoto {(Roche) discussed the
issues surrounding the use of PGx in dlin-
ical trials. Roche established the Roche
Sample Repository (RSR) in 1998 and is
collecting blood samples from around the
world [108]. The company has announced
that it has obtained approval for sample
collection from more than 1000 ethical
commirtees in 37 countries. The purpose
of this sample collection is for exploratory
PGx research, and the research aims are
limited to research on drug therapy and
diseases related to approved indications.
The samples and dinical information to
be obrained are anonymized to guarantee
confidentiality and stored for a maximum
of 15years. The sampling procedures,
genotyping laboratories and storage facili-
ties conform to GCP standards. Major
hurdles for sample collection are the
dynamics of rapidly changing genetic
information, regutatory controls over bio-
logical sample banking, the ethical envi-
ronment, and the processes for obraining
IC from study subjects. '

The IRB protocol approval rate
greatly varies among countries accord-
ing to government policy and the
national sentiment regarding PGx.
When the 2003-2004 approval figures
were compared with 2000, the rate had
drastically fallen in Denmark, Norway,
Italy, Porrugal, Spain, and the UK, but,
in contrast, the rate rose from 0 to
100% in France. No approval rating has
been recorded yet in Sweden or Finland.
Roche worries that negative feelings or
attitudes toward PGx may prevail
among investigators in Sweden and Fin-
land if such a sieuazion continues. Look-
ing at the situation in Asia, Roche has
not yet tried to collect samples in Japan
because ir is cerrain that IRBs would
reject such an application. The samples
from China, with the exception of the
Hong Kong Special Administrative
Region, have not yer been shipped
abroad because their exporration
requires approval from the Minisery. In

Taiwan, the IRBs generally grant
approval but the povernment disap-
proves of the sampling. Thus, Roche has
been limited in collecting clinical
samples in Asian countries.

Roche also reported that it was con-
ducting surveys of public opinion con-
cerning expressions used in the IC
document from 50 people each in the
UK, Japan, and the USA. The company
intends to revise its IC document based
on the survey results, To date, the survey
has been completed in the UK, is close
to completion in Japan, and is ongoing
in the USA. In the UK, Roche received
many questions concerning the publica-
tion of study results and the protection
of confidentiality, whereas in Japan,
many people misinterpreted clauses
concerning withdrawal from the study
and the sample preservation period.
Generally, the Japanese asked more
questions and were more critical of PGx
studies than UK individuals.

In response to these survey resuls,
Roche said thar it would rewrite clauses
in the Japanese IC document using
clearer and more concise language, be
more careful concerning culrural differ-
ences in language nuances, prepare a
training CD-ROM and kits for guiding
investigators and coordinators, and take
other appropriate actions.

A recent news article reported that
GlaxoSmithKline have started collect-
ing and preserving DNA samples in
some of its Japanese clinical trials that
were held in 2003 (8. Thus, it is appar-
ent that trends toward such PGx-related
activities are underway, even in Japan.

Session 3
During this session, speakers from the
Republic of Korea, Taiwan and China
reported on the starus of PGx research in
their respective countries/areas, stating
thar progress is underway for the establish-
ment and improvement of a PGx research
base, the conduct of PGx research, and the
clinical application of PGx with the aid of
strong government support. They added
that there have been certain achievements
in these areas already.

Sang-Goo Shin (Seou] National Uni-
versiry, Republic of Korea) reported that
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the Korean Ministry of Health and
Welfare strongly supports the Korean
PGx Research Networlk (KPRN}) Pro-
gram, which is led by Shin. He added
that the Ministry of Science Technology
has established a PGx Center at Inje
University. The KPRN 1s an academia-
led organization of approximately
300 members and has conducted many
activities to promote PGx.

Herng-Der Chern (Center for Drug
Evaluation, Taipei, Taiwan) reported that
the Super Control Genomic Database
has been established in Taiwan and that
3312 clinical samples have already been
collected from normal Han Chinese sub-
jects. Taiwan plans to start a pilot study
to establish a disease-oriented genomic
database by 2005. Chern introduced a
case study example of PGx research that
identified SNPs related 1o Stevens-John-
son syndrome caused by carbamazepine
). He also discussed the achievements of
a venture company that succesded in
idendifying 10 SNDPs in eight genes
involved with the elicitation of the effi-
cacy of interferon in the treatment of
chronie hepatitis C, and was looking for
practical applications of this knowleédge.

Hong-Hao Zhou (PGt Research Insti-
tute, Central South University, China)
reported the establishment of the PGt
Research Institute in Changsha, the
Human Genome Project Centers in
Shanghai and Beijing [109.110], and the
Demonstrative Laboratory for PGt and
PGx in Changsha. Zhou also reported
that the following projects and research
are currently being conducted in China:
the International HapMap Project, Chi-
nese PGx Research, the Project on the
Relationship of Genomics and Severe
Diseases, the Bioinformatics of Gene
Functions and Drug Designing, the
Demonstrative Laboratary of PGt, PGx
and the Modernization of Chinese
Herbs, the Research Center for Medica-
tion in Minorides, and the Individualiza-
tion of Drug Therapy for Patients
with Hypertension.

Session 4 °

Pharmaceutical companies in Japan
organized consortia for the establish-
ment of 2 PGx research base, and some
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of the acrivities of the organization were

introduced at this workshop. Kenichi

Imagawa (Otsuka, and Vice Chair of

the JPGC) introduced the activities of

the JPGC. The JPGC is an organiza-
tion that was created in July 2003 by
the 10 biotechnology and pharmaceuri-
cal companies mainly based in the

Osaka arca. The organization was

formed to establish and promote a base

for initiating PGx-based clinical trials
and to standardize the procedures nec-
essary for the conduct of trials in Japan.

Currently, the JPGC is performing clin-

ical research to investigate the relation-

ship between plateler response to
aspirin and genetic differences among
patients. The JPGC is scheduled to
continue research activities uniil May

2005 and intends to establish the PGx

Clinical Trial Suppore Center.

Kozo Waranabe (Otsuka, and the
Head of the PGx Promotion Working
Group of the JPMA) introduced four
projects that have been proven to work
and which the JPMA considers necessary
for preparing for the era of genome-based
drug discovery. These projects are the
PSC Project, the Pharmaceutical Consor-
tum for Protein Structure Analysis
(PCProt) (111}, the Toxicogenomics
Project [112], and the Proteome Factory
Consortium  Project. Wartanabe also
touched upon other activities that require
efforts by the JPMA to promote PGx
research. Based on the importance of a
prompt establishment of a PGx research
base, well-balanced ethics and science,
and the collaboration of academia, regu-
latory agencies, and industry, Waranabe
proposed the following measures to facili-
tate the initiartion of PGx clinical trials:
¢ the preparation of ethical guidelines

for conducting PGx clinical urials

* the development of a PGx research-
promoting environment (including
the establishment of 2 PGx research
promation center) .

s the darification of regulatory views
on the accepability of exploratory
PGx data for drug evaluatdion in
license applications

s an appeal to the regulatory agencies
about the need to establish consulta-
tion systems

Yoshiaki Uyama (Principal Reviewer at
the PMDA) mentioned regulatory per-
spectives on PGx in his presentation
entided ‘How to Use PGx for Drug
Development: Designs of Clinical Stud-
ies Using PGx, Issues for Conducting
PGx Seudies in Japan, Establishment of
Guidance for Appropriate Pharmaco-
genomic Approach in Clinical Trials and
Review in Japan'. Uyama commented
that the application of the enrichment
approach to clinical trials using gened-
cally selected responders may reduce the
size of the study population necessary for
clinical trials and increase the power of
detection. However, data obtained in
this manner are specific to selected
patients, making overall drug evaluation.
difficult. Furthermore, patients to be
employed in this approach are not repre-
sentative of actual patients in a clinical
setting. As long as there are such
patients, the approval of a drug based on
the enrichment approach may possibly
lead to 2 undesirable off-label use of such
a compound. Uyama also mentioned
that in order for PGx data to be used in
the license application, the dara must be
obrained using validated methodology,
verified by prospective studies, and eval-
uated for the risks and benefits in patient
groups other than selected responders.
He further commented that it is impor-
tant for PGx to be accepted by the pub-
lic; thar care be taken in safeguarding the
patient’s privacy; that ethical reviews and
coding procedures be handled carefully;
that participants be provided with suffi-
cient study-related information with
adequate time for consideration; and
that there is greater education of the
public. Moreover, from an economical
point of view, the cost of genoryping
should be compared with potential clini-
cal benefits. It will be necessary to har-
monize PGx approaches internationally
in the furure, and ICH would be an
appropriate place to start discussions in
this regard. Uyama closed his speech by
commenting that the appropriate appli-
cation of PGx 1o new drug development
will only become possible when the
MHLW, the PMDA, industry, academia
and padents begin to closely cooperare
and exchange opinions.
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= A new report entitled ‘Pharmacogenetics - towards improving treatment with medicines' was issued by the Council for
International Organizations of Medical Sciences (CIOMS), providing a platform upon which to introduce the activities of the
CIOMS Working Group on Pharmacogenetics in early 2005.

* The US Food & Drug Administration’s perspectives are that pharmacogenomic (PGx) data should be viewed as a part of madical
data and separate regulations are unnecessary. They also feel that the current Good Clinical Practice principles concerning
informed consent and the institutional review board are applicable to PGx trials.

* The basic principle of the regulatory agencies is to promote the utility of genomic data for the improvement of medical therapy
through dialog with persens or parties concerned, although the stage of policy formation and its adoption varies among countries.

* The industry welcomes and supports the regulatery agencies in preparing and issuing PGx guidances, and would also support
internaticnal cooperation amang agencies.

¢ The necessity and importance of internaticnal harmonization were pointed out by many speakers in this workshop.

* In the Republic of Korea, Taiwan, and China, progress is underway for the establishment and improvement of a PGx research
base, conduct of PGx research, clinical application of PGx, and development of a network under strong government support.
There have bean achieverents in these areas already.

« Pharmaceutical companies in Japan have organized consortia for the establishment of a PGx research base.

 The industry has such a strong interest in PGx that the environment will be ripe for accepting PGx-based clinical trials in Japan.

Expert opinion

In 2001, the Ministry of Education, Cul-
ture, Sports, Science, and Technology,
MHLW and Ministry of Economy,
Trade and Indusuy jointly issued the
Lthics  Guidelines  for  Human
Genome/Gene Analysis Research in Japan
(13, It states thar clinical wials con-
ducted in accordance with the Pharma-
ceutical Affairs Law are not subject to
these guidelines. Furthermore, GCP
guidelines do not contain any clauses
concerning PGx studies. This has led to
confusion and an extra burden on the
clinical staff for the realization and execu-
tion of trials. In contrast 1o the speed and
scale of trials undertaken by foreign phar-
maceutical companies, as demonstrated
in this workshop, Japanese companies
have been reluctant to proceed with PGx
trials, with some exceptions. Their relue-
tance stems from a fear of heavy burden
and high risks because of the uncerrainty
of public acceptance concerning geno-
typing and genetic data handling, as well
as the absence of regulatory guidance on
the acceptability of PGx data for
approval review, despite it being clear
that PGx swmdies are beneficial for
patients in most cases. There were, how-
ever, nearly 150 people auending this
workshop, and the attendees represented
almost all of the research-oriented drug
manufacturers and other companies
actually working in PGx-related fields
based in Japan, evidencing thar the
industry has a strong interest in PGx.
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In early June 2004, in view of the
slow progress of PGx research, the
MHIW issued the draft notification
‘Submirtting Clinical Triak Information
in which Pharmacogenomic Approaches
Were Used by the Regulatory Agency for
Making a Guidance Document for Phar-
macogenomic Approaches on Pharmaceu-
tical Developmenis, and collected public
comments on the issue [114]. This norifi-
cation was aimed at gathering informa-
tion for the preparation of guidelines for
PGx-based studies to facilitate the ade-
quate conduct of clinical and other trials
for the development of drugs thar are to
be prescribed using PGx tests. In
response to the issue of the notification,
the JPMA commented that it would
welcome the issue of new guidelines
since the clarification of standards con-
cerning clinical trials would have signif-
icant merits for the industry in assisting
various decision-making processes and
removing complexities arising from
ambiguities in judgment criteria. Addi-
tionally, the JPMA submitted a toral of
18 items of requests or comments con-
cerning the schedule for issuing the
guidelines, harmonization with other
regions, and the methodology of infor-
mation  supply. =~ The  Ministry
announced that it received dozens of
public comments. The guideline is to be
finalized within 2004,

In Japan, discussion of the policies
concerning privacy protection has been
continued by relevant ministries in

accordance with the enforcement of the
Privacy Protection Act, which is expected
to be enacted in April 2005. In the field
of medicine, discussion was centered on
the protection of 2 patient's privacy at
medical institutions and the protection
of the privacy of study subjects who par-
ticipate in clinical studies. Consequently,
the Ethics Guidelines for Human
Genome/Gene  Analysis  Research  was
revised. It was also reviewed in response
to the current progress in genetic
research, as indicated by the increasing
amount of research that requires the
linkage of clinical information with
genomic and gene analysis information.
In view of such regulatory trends, it is
expected that PGx-based clinical trials

will become accepted in Japan.

Outlook
The realization of PGx-based research
may require different approaches, such
as research on new drugs, drugs already
marketed, therapeutic efficacy, and
ADRs. Although it may be difficult to
proceed uniformly with all these areas, at
least academia, regulatory agencies and
industry have agreed with the idea that
PGx should be utilized for improving
healtheare, It is expected that further
discussion will be conducred regarding
the regulatory, ethical, scientific and
technological issues.

The necessity and importance of
international  harmonization = were
pointed out by many speakers in this
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workshop. The discussion berween
people of various positions from differ-
ent countries that was enabled at this
gathering is considered to be valuable
and meaningful for the formation of a
commeon global concept.

This DIA workshop on PGx in col-
laboration with the CIOMS was able
to be held for the first time in Asia, and
in Japan, in particular, through the
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