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Checking List for Sponsors  (10f3)

INFO Diata Package 4= May Hyperlink
! Y3 N T Vol., page! with Dataset
! | Sdain o now

Checkang List for the evaluation of Bndging Study by the Sponsor

L. The current status of clinical study of the drug in the world
II. NDA expert report or Investigator’s Brochure 2
I1I. Pharmacokinetics, safety and efficacy data related to Asian population

IV.Comparative analysis of Pharmacokinetics, safety and efficacy data
between Asian population and others.

V. Self evaluation (please provide reference materials or literature) YNU |

1. Does the drug show a Non-linear pharmacokinetics at the
therapeutic dose?

Characteristic

effect) in thn range of the n.uumnu.nded dnmm .md du1L
regimen?

3. Is the drug with narrow therapeutic dose range?

Note :
. To speed up reviewing proc please clearly indicate the volume and page number as requested. In
addition to the page number, the related paragraph may be highlighted when necessary.
2. Please provide the comparative analysis of different ethnic groups, if it"s available. Please also explain
if there is no comparative analysis of different ethnic groups in NDA expert report.
3. Y=yes; N=no; U=unknown
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Checking List For Sponsors  (20f3)

. . INFO | Data Package
Checking List for the evaluation of Bridging Study by the Sponsor 5T |

: Vol., page.]”
[V, Self evaluation (please provide reference materials or literature) .x_; N L:I

4. Is the drug highly metabolized, especially through a single
pathway, thereby increasing the potential for drug-drug
inferaction 7 R ] ~ ]

Is the drug metabolized by enzyme known to show genetic
polymorphism?

Is the drug administered as a prodrug, with the potential for
ethnically variable enzymatic conversion 7

Is the drug with high inter-subject variation in bioavailability 7

Is the drug with low bioavailability, thus more susceptible to
dietary absorption effects?

Is the drug with hugh hkelihood of use in setting of muliple co-
medications 7 §== |ndication

10. Is the drug with high likelihood for inappropriate use, e.g.
analgesics and ranquilizers 7

MNote

1. To speed up reviewing process, please clearly indicate the volume and page number as requested. In
addition to the page number, the related paragraph may be highlighted when necessary.
Y=yes; N=no; U=unknown

Checking List for Sponsors  zof3)

INFO | Data Package

Checking List for the evaluation of Bridging Study by the Sponsor Y3 N | Vol page!

' V. Self evaluation (please provide reference materials or literature) YNU

11. Is there any difference in epidemics of applied indication between
the major study population and our population (including medical
history, mechanism of disease development and the rate of
occurrence, the efficacy and safety of other drugs in the same

class)?
12. Other important ethnic sensitive factors, such as “Is there any
difference in the medical practice?

V1. Post-marketing surveillance information

Owerall conclusion of self evaluation (Is it clinically insignificant? What

i5 the risk and benefit of the drug applied (such as, “Does the indication === Clinical
applied belong to severe disease”, “Is there a alternative therapy?”, “Are Risk Benefit
the differences of the data in ethnic factors acceptable ) Assessment

Summary 3

Mote .
. To speed up reviewing process, please clearly indicate the volume and page number as requested. In
addition to the page number, the related paragraph may be highlighted when necessary.
. Y=vyes; N=no;, U=unknown
3. Please according the checking list provide an integrate summary or a brief description of all the
information submitted.
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PMDA's perspective on

the implementation of ICH ES

Junko Sato

Decades ago, many global pharmaceutical companies started to
develop innovative products in US/EU firstly. After the approval of US/
EU, the company started the development in another region such as Asia.
To obtain regulatory approval in such area, clinical trials similar to those
completed in the EU/US were newly started. In many cases, the results of
clinical trials conducted in these countries did not differ significantly from
the results of EU/US's ones. At that time, the International Conference on
Harmonisation of Technical Requirement for Registration of Pharmaceuticals
of Human Use[1], ICH was established to make global harmonization in
pharmaceutical worlds. At ICH, 'What information is needed to support a
dose for registration?' was discussed in 1991. Usually, registered dose in
Japan is lower than US/EU. The reasons were considered scientific factors
such as body mass and pharmacogenetic factors and non-scientific factors
that Japanese patients and physicians place a high value on a drug's lack
of side effects. It also comes from partly complexity of the issues difference
in medical practice, diagnosis, and ethnic difference in the different regions.
It was hoped that ethnic and/or environmental difference was included as
one of the subjects to be discussed in ICH, and classification of effects and
nature of difference would contribute to the promotion of mutual acceptance
of clinical data. Under such discussion, Ethnic Factors in the Acceptability of

Foreign Clinical Data, ICH E5 was adapted as a new topic for ICH.
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1.History of ICH E5

The first Expert Working Group was held in September 1992, Tokyo.
Step 2 and 4 achieved in March 1997 and February 1998 respectively.
It means it took 6 years for the finalization. In Japan, it was translated to
Japanese and published as Japanese regulation in August 1998. After
the release of the guideline, two Q&As were published in 2004 and 2006
respectively.

At the beginning of the discussion, available pharmacokinetics data
were collected and analysed. As the result of analysis, difference in race is
not bigger than individual difference in a race. Based on the result, ethnic
factors are classified to intrinsic and extrinsic factors. It is the famous figure
of the guideline.

2.0bjectives and implementation of ICH E5
As the objectives of this guidelines, the followings are listed ;

1)To describe the characteristics of foreign clinical data that will
facilitate their extrapolation to different populations and support their
acceptance as a basis for registration of a medicine in a new region.

2)To describe regulatory strategies that minimize duplication of clinical
data and facilitate acceptance of foreign clinical data in the new
region.

3)To describe the use of bridging studies, when necessary, to allow
extrapolation of foreign clinical data to a new region.

4)To describe development strategies capable of characterizing ethnic
factor influences on safety, efficacy, dosage and dose regimen.

In fact, the guideline was utilized in lots of regions to catch up
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regulatory approval of pharmaceutical products which were have already
approved in other regions. In Japan, the guideline was implemented in 1998
and some of products were obtained regulatory approval based on bridging
strategy as shown figure 1. This guideline is so helpful to catch up drug lag
because complete data package is required to utilize this strategy. It means
complete data package in a region is necessary to utilize bridging strategy.

Figure 1 Utilization of Bridging Strategy in Japan
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3.Ethnic factors and extrapolation

This guideline brought not only bridging strategy but also concept of
ethnic factors and extrapolation. As | wrote previously, drug lag is required
to utilize bridging strategy. Recently multi regional clinical trial (MRCT)
is getting major in drug development globally. In response to change in
the world, ICH developed General Principle for Planning and Design of
Multi-Regional Clinical Trials, ICH E17 in 2017. This guideline is helpful to
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develop new pharmaceutical products. But at the conducting and reviewing
MRCT, concept of ethnic factors and extrapolation from a population to
another population is so important. To consider them, ICH E5 is so useful.
Recently MRCT has been major in Japan as shown figure 2. To review
these data, concept of extrapolation and consideration of ethnic factors are

so helpful.

Figure 2 Trend of Asian Study

* Regarding several diseases such as liver cancer, gastric cancer and infectious diseases like
malaria, medical needs in Asia are higher than that in other regions.
* A question whether Asian MRCTs are conducted sufficiently or not is raised.
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4.To promote Asian cooperation

This guideline contributed to catch up drug lad from a country to
another country. However, trend of clinical development has been changed
from domestic to global development. In past, global development means
developments in EU and US. Recently not only US/EU but also lots of
countries are involved to MRCT. At such trials, concept of this guideline is
still utilized to consider ethnic factors and extrapolation from a population to
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another population. There are lots of difference between EU/US and Asia
such as body weights and habits. It means high quality data is available if
Asian conduct clinical trials by themselves in Asia. To promote Asian clinical
trials, capacity building is necessary in Asia. To share our experiences
including success/failures and global standards, Pharmaceuticals and
Medical Devices Agency established Asia Training Center within PMDA by
fund of Japanese government in 2016. PMDA believes this activity promotes
capacity building in Asia. The center invites regulators from mainly Asia
to Japan and provide lectures, group work, mock inspections etc. PMDA
expects capacity building in Asia through the center.

5.For patients

ICH E5 brough huge success to make patient access to innovative
pharmaceutical products in lots of countries including Japan. Some of
concepts of the guideline are often utilized in pharmaceutical world. Also
related global guidelines are released after implementation of ICH E5. To
make patient access to innovative medical products smoothly, we should
utilize existing guidelines and develop new global harmonized guidelines
based on global needs. It helps to respond medical needs globally.

¢ References:

1.The name had been changed it to the International Council for
Harmonisation of Technical Requirement for Registration of

Pharmaceuticals of Human Use in 2015.
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Critical Visibility: The CDE and its Encounter

with the Regulatory World

Wen-Hua Kuo

Introduction

As a social researcher who worked on the ICH and East Asia in my
early career, | am grateful and honored to be invited to participate in this
special collection celebrating the twentieth anniversary of bridging studies,
one of Taiwan Center for Drug Evaluation's (CDE) signature policies. By
way of summarizing the research | have done on this topic (Kuo 2009,
2010, 2012, and 2B X % 2016, to name a few), in this essay | would like
to respond to the CDE official website, which states that its intensive
international engagement with the ICH began in 2008 (CDE 2022). From
a bureaucratic perspective, this statement is correct; the website lists the
ICH assemblies since 2013 and marks the years of the CDE as an observer
and formal member. Nonetheless, from an institutional perspective it does
not offer much of a sense of how Taiwan made it through to participating
in global health via the ICH, that most significant regulatory platform that
facilitates the conversations between health authorities and industry at the
frontier of global pharmaceuticals.

The goal of this essay, therefore, is to reprise some of the issues,
events, and people revolving around the first decade of the Taiwan CDE
(1998-2008). As a professional—yet unconventional-——governmental
organization, the foundation and early development of the CDE earned
itself global visibility when encountering the regulatory world. It not only
built up an infrastructure capable of providing quality reviews comparable
to global benchmark agencies; it also created robust connections with them
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as a means of catching up. These efforts, | argue, prepared the institutional
momentum needed for the CDE's launch into the ICH among other stages
of global health.

Pharmaceutical diplomacy and the ICH

To make the above point more clearly, some background on the trade
negotiations between the US, Japan, and Taiwan in the late 1980s and early
1990s has to be introduced—something | would like to call “pharmaceutical
diplomacy” . Because of the regulatory incompatibility between the US and
Japan, then the world's two largest national markets for pharmaceuticals,
Japan was usually accused of creating regulatory hurdles for the US-
based pharmaceutical industry. In this context, pharmaceuticals were first
put on the table for trade negotiation in the first US-Japan Market-Oriented
Sector-Selective (MOSS) talks in 1986, in which an agreement was made
regarding the principles of accepting foreign clinical data. While working
with Japan on the same topic, the European Union also took the question of
acceptability of foreign data to be an issue concerning whether an integral
regulatory platform could be formed across member states. In the end, the
ICH presented a perfect, scientific solution for both regulators and regulated:
no universal standards can be achieved without the other's involvement.

At the same time, Taiwan was facing huge pressure to open up
its market. From 1986, PhRMA began to pressure the Taiwanese
government through the Special 301 provision of the Omnibus Trade and
Competitiveness Act, under which the USTR targeted trading partners
of the US for their unsatisfactory protection of US intellectual property. In
the following years, an arbitrary bar of clinical trials was established—a
requirement of 24-subject trials for bio-equivalence (with half the participants
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designated as a control group) in 1989, followed by an even higher one of
at least 40 subjects for every product that sought registration beginning in
1993. In hindsight, the ICH could have been a regulatory solution for such
commercial-diplomatic dilemmas, but in practice this did not come about
until the third ICH conference in 1995.

Bridging as a technical & diplomatic solution

The regulatory and commercial concerns described above dominated
the way ethnic differences were discussed at the ICH. Thinking that it
was crucial to the acceptability of foreign clinical data, and arguing that a
consensus on the issue should be reached on a scientific occasion, Osamu
Doi, then the representative from Japan's Ministry of Health and Welfare to
the ICH, actively promoted this as a topic to be evaluated at the ICH. Upon
his insistence, it was agreed that race would be discussed along with other
differences in populations such as age and sex, and an expert working
group was thus assigned. Titled “Ethnic Factors in the Acceptability of
Foreign Clinical Data” , this E5 topic took an exceptionally long six years
of negotiation (compared to an average one or two years), during which 21
drafts were written (including a mid-term report).

There is no need for an exhaustive review of how differences among
populations were dealt with during the negotiations. Briefly, Western nations
stressed the fundamental unity of humankind and claimed that further
clinical trials should be added only if it could be proved that there were real
differences unique to Asians. On the other hand, taking for granted the
genetic and cultural distinctness of its population, Japan insisted that no trial
should be foregone unless the similarity between the Japanese and other
ethnic groups could be proved. Two divergent proposals were submitted.
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While its Western counterparts asked for more waivers in late-phase clinical
trials, Japan expected a trial system with equal representation of whites,
blacks, and Asians (here, Japanese). Neither of these proposals pleased all
parties, resulting in a deadlock.

It was Roger L. Williams from the US FDA who saved the discussions
by raising the idea of bridging study. Technically, bridging means
undertaking extra studies to generate the necessary information for
extrapolation of late-phase clinical data to the population of an untested
region. In practice, nonetheless, it was a compromise to break the deadlock
by leaving parts of the procedure ambiguous and open. From the viewpoints
of the European Union and the US, the bridging study was a way of testing
whether existing data could be extrapolated to a local region where the
product was to be marketed, and was only to be applied if the product was
suspected of being ethnically sensitive. From Japan's viewpoint, however,
the bridging study was considered a diplomatic result that allowed additional
studies to be designed especially for Japan, formatted as full studies but
using smaller Japanese samples. Although confusion remained, a guideline
was agreed upon in 1997 and implemented a year later.

Ways to be seen

The ambiguity as to how bridging studies should be performed surfaced
immediately after the implementation of the E5 guideline. Because the
ICH respected local agencies' judgments as to whether a drug may have
ethnicity-related effects, Japan was the first state to come under industry
scrutiny. Not so surprisingly, Japan's regulatory agency—at the time, the
Organization for Pharmaceutical Safety and Research (OPSR)—exercised
its authority to ask almost all producers to provide local clinical data for
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review and rejected those studies that aimed to generate Japanese clinical
data only to complement the application package. By the time the sixth ICH
conference was held in 2003, only a handful of cases that claimed to apply
the concept of bridging had been accepted.

Meanwhile, Taiwan had made a gradual appearance on the global
map of regulatory science. As a non-ICH state, Taiwan would have been
unlikely to affect the ICH discussions. However, the E5 guideline provided
Taiwan with a concrete platform. In contrast to Japan's hesitant attitude
toward the guideline, Taiwan immediately announced that it wanted to be
the first non-ICH state in Asia to adopt it, including its more controversial
sections, in 1998. In effect, the newly founded CDE took responsibility for
the implementation of ICH guidelines and functioned as a liaison for all
international affairs relating to regulatory science in pharmaceuticals.

What made Taiwan visible to the ICH was the way the CDE evaluated
the differences among populations. While recognizing differences between
Asians and other major races, it did not insist that clinical data produced
from one population cannot be applied to another even after careful
evaluation. The CDE required bridging studies only when the application
was considered ethnically sensitive, and welcomed Asian data from outside
Taiwan. In addition to a consulting system, the CDE demonstrated its
transparency by providing comprehensible flow charts of applications and
checklists for required materials. The results speak for the policy. By 2003,
local trials had been deemed necessary for bridging studies in only 15 out
of 62 applications, and the industry was praising Taiwan for setting out a
workable model on bridging.

Regarding this model, it should be made clear that the CDE's critical
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visibility was not simply fortuitous. As early as its meaningful attendance of
the ICH, in 1995, Herng-Der Chern, later the Deputy Director of the CDE,
felt that the E5 could be a regulatory means to “tune” Taiwan into the
ICH, and presently he wrote a report for the Department of Health in which
he proposed a three-year project to establish a committee to keep track
of ICH actions. The opportunity to host a Drug Information Association
(DIA) meeting in 1998 granted Taiwan a chance to make itself heard to
the regulatory world on its policy of bridging. This policy, as set out in thirty
papers on clinical trials in the Asia-Pacific region, half of which were either
written by Taiwanese authors or about Taiwan, was included in a special
issue of Drug Information Journal (Vol. 32, supplement), guest edited
by Chern shortly after the symposium. The network on pharmaceutical
regulation and bridging studies under a scheme set up by the Asia-Pacific
Economic Cooperation forum (APEC), founded in 2000, was the institutional
platform for keeping the CDE visible.

It was within this scenario that Taiwan, using the E5, turned its
regulatory crisis into an opportunity. First of all, compared to major markets,
Taiwan had been lagging in setting up its own regulations, and it was no
hard decision for the Taiwanese government to decide to rid itself of these.
Moreover, it could even use the ICH as leverage to raise its own bar to meet
global standards. Second, the CDE set a rather long period for regulatory
transition. By 2004, a product sponsor was eligible to choose between
conducting a 40-subject trial or submitting its package for bridging study
evaluation. Third, the CDE hoped to prove its ability to conduct sensible
bridging evaluation. Intentionally or not, Taiwan was characterized as an
exemplar of non-ICH states, which engineered a win-win situation that
enabled industry to make available the latest medicines while protecting the
health of its people. Finally, the most valuable achievement Taiwan made
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during this regulatory transition was perhaps the establishment of the CDE
as a reliable institute. Aiming for the same high standards as the US FDA,
its efforts to introduce ICH guidelines made the CDE a unique institution,
unlike those in many non-ICH states, and unlike even those of other
governmental departments in Taiwan.

To maintain critical visibility, the CDE kept balancing diplomacy and
science (biostatistics in particular), exciting its regulatory colleagues with
new ideas from the mainstream, namely the FDA's “critical path” and
the EU's “Pharmaceutical Evaluation Reports Scheme” . When the ICH
approached the People's Republic of China and India as emerging markets
for pharmaceuticals in 2008, the CDE made its way to the ICH Registers'
forum, high and bright.

Concluding Remarks

Policy assessments always deal with the gap between what is ideal
and what is real, and bridging studies are no exception. This does not fit
well with our imagination of globalization, as John Lim of Singapore's Health
Science Authority once suggested:

“If we are global, there will be no need for bridges.”

Even so, as a working concept bridging studies has become a
permanent part of regulatory reparatoire, just like Taiwan's membership
of the ICH. Yet, as a policy researcher on health and society, | am always
advised that there are no easy ways for Taiwan, a de facto state that lacks
legal recognition as such, to interact with others on international health
affairs. The ICH, in this sense, is an unusual example. The early CDE's
excellent performance, as witnessed in the regulatory world, deserves more
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attention. How it has managed to make its policies visible and referenceable
has produced what | have called a “voice on the bridge” (Kuo 2009).

This is perhaps the most important lesson we can learn from the
early history of the CDE. The philosopher Isaiah Berlin (2013 [1953]) used
the metaphor of the hedgehog and the fox, in which hedgehogs view the
world through the lens of a single defining idea while foxes draw on a wide
variety of experiences. The early CDE, fortunately, was both erinaceous
and vulpine! Holding a belief in science, it raised its regulatory voice and
became a game changer in the heterogeneous world of pharmaceuticals, in
which regulatory bridges are needed to connect regimes one to the other.
As the CDE's official website states, it has been intensively engaged in
international participation since its second decade; how it grew with this
evolving world, which Korea and the PRC also joined as players, deserves
another serious study.

2022 £ 5 H 6 HZmfiEMa RS 20 BEBRRMSE
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Frequency in Population for PMs (%) Drug
Genotype/Allelef
Pharmacogene Whites Blacks Asians Mame Phenotype Referenced Recommendations in Labeling
CYP2D% 7-10 38 < Aripiprazole PMs Dose adjustments in known PMs
lawrexil
Brespiprazole PHs Dose adjusoments in known PMs
Deutetrabenazine PHs Drose adjustments in PMs
Elighustat PMs, UMs Dose adjustmants in PMs and
Limitations of Lise in UMs
Lofexidine PHs Monitor PiFs for adverse events
Pitalisant PMs Dose adjusoments in known PMs
Yalbenazine" PMs Dose adjusoments in known PMs
CYPICY 15 0.5 0u6-3.7 Erdafitnib 3 Increased monitering for adverse
events in known or suspected *3/3
Lesinurad PMs PMs use with caution
Siponimod* %23 Contraindicated in CYPRC9*3M3,
Specific dosage recommendations
for *1*1, %1 2, or ¥2/*2 and *1/*3
or *2*3 genctypes
CYPICIY 3.5 35 8.20 Brivaracetam PHs PMs may require dose reduction
Flibanserin PMe PMs require increased monitoring
MAT2 40-60 40-60 10-30 Amfampridine PMs (slow acetylators) Dose adjustments and monitoring in
known P
LIGTIAI 10 20 2 Balinostat! *218 Dose adjusoments in known

LGTIAI*I8M28

CYF, eyrochrome P450; FOA, Foad and Drug Adminkstration; NAT2, M-acetyluransferase 2; PMs, poor metabolizers; UGT 1A 1, UDP-glucuranasyltransferase; LM,

ultrarapid mewmbelizers.

Pharmacogenes that are known to have frequency differences across global populations in germline polymorphisms (eg. interleukin 28 [IL28] rs| 2979860,
glucose-b-phosphate dehydrogenase [GAFD], human leukocyte antigen [HLA]) or umoral mutations (e, epidermal growth factor receptor [EGFR]) were not

Included in this analysis.

* Postmarketing studied related to pharmacogenetics established; PMs, UMs,

2~ 2014 £ 2019 3B FDA #2422 5t Bl 77 i %
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Voxilaprevir | Direct Acting Antivirals  CYP3A4, 1A2,2C8 OATP1B1, OATP1B3,
P-gp, and BCRP

Baloxavir | Direct Acting Antivirals CYP3A5, UGT1A3 P-gp
Marboxil
Glecaprevir | Direct Acting Antivirals CYP3A OATP1B1, OATP1B3,
P-gp, and BCRP
Grazoprevir | Direct Acting Antivirals CYP3A OATP1B1/3, P-gp
. : . : - OATP1B1/1B3/2B1, P-gp,
Simeprevir | Direct Acting Antivirals CYP3A4 MRP2 and BCRP
Asunaprevir | Direct Acting Antivirals CYP3A4, 3A5 OATP1B1, OATP2B1
Vandetanib Protein Kinase CYP3A4, FMO1 OCT2 modulator
Inhibitors
Acalabrutinib Protein Kinase CYP3A4 n/a
Inhibitors
Rosuvastatin Lipid Modifying CYP2C9>> OATP1B1, BCRP
Agents 2C19, 3A4, 2D6
Alirocumab Lipid Modifying Catabolism n/a
Agents
Peficitinib | Immunosuppressants = SULT2A1, NNMT P-gp
Netupitant Antiemetics And CYP3A4, n/a
Antinauseants 2C9, 2D6
Bilastine Antihistamines for Low metabolism OATP1A2, P-gp
Systemic Use via liver
Cinacalcet = Calcium Homeostasis CYP3A4, 2D6, 1A2 n/a
Prasugrel | Antithrombotic Agents CYP3A4, 2B6, n/a
2C9, 2C19
Olodaterol | Drugs for Obstructive CYP2C9, 2C9, P-gp
Airway Diseases 3A4, UGT1A1,

1A9, 2B7
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Hh - rosuvastatin EHE KBNS - ERAA LB X ZELE KK
WIEE -TEBRBEE - 8iRBEET = 40 mg rosuvastatin > #E A 2 AUC &
Crox 2 AA TG ME " - BANEIEL M AES SLCO1B1 ¢.521T<C
Bl ABCG2 c421C>2 SN ERMNBERSNEAS » EHFEE OATP1B1
K BCRP RUINEE® - OATPIB1 B — A & & B2 B ¥ & 1 (solute carrier
transporters) * EF A B E ABEEE B (influx transporter) © 3 & #F [
B9 rosuvastatin # A FT 40 ; M BCRP & — & ABC # i & 15 (ATP-binding
cassette transporters) * B E HINGFEIEE R (efflux transporter) @ 7 AT i 48
M E S AR AR rosuvastatin 5 ARE/NE - & OATP1B1 £2 BCRP IfigE
BRAE > —2R—E SRR P AY rosuvastatin 2 =I1E0 > F b3 AL rosuvastatin
EEANGHNEERERAANITRERS -

#8{M rosuvastatin WIE M ENM B E Y EEEHES] - R=F3 2%
BSEYZEBEEBESZREM CEMNX  ZEFELKHCYP450 N#H » S
OATP1B1 & BCRP %8 » HELZE Y ARZEP HmNRHHE - XEE2EEME
BRSINRER %Aﬁ?%ﬂ%ﬂﬁ CYP3AM ZE (BEREHE ) ®RI1E » hE

BEREL /) 30%"Y; X B A KRB OATP1B1 fTBEABENES MR KE 2~ 0.584
2 R AR AR BRI A OATP1B1 K& BCRP & Ay %
Mt REGERANERZRFIMBERENELEZRE - ABREHARDIEZERE
RAFZIMRFEERSE BZEMBESEY D MR ELC AR S R MR
MPEEA—TERERERNBEEAT - X CEFXREMEFHNEERRS -
HELENRESEYECMNEHESEZHNN AR -
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D Caprelsa® (vandetanib) 2 BSE & &% * vandetanib % —T& S i L
HEEHNEIE - AN AEREAETFMIIRNEEHERICNEBEFARIRES

JE o ERUN ~ EB - HARABEZEHBENREHRE . 8X—X 300 2%
oJEH B AEBYHIR - 1R Caprelsa® AHBEES H M AR AR

BB LR K BIER A Z popPK BB B CI{ER BT HEMEIE - RIUAER
B EEERJEAE R A vandetanib EHIE 7 2808 - DAL AEIZLAEE Z AT M oJ
BR=DHRMAMERE : Study 50 £2 Study 4 5 A EERABFERE LMH
HE > RESMTRE (C.) BRES (AUC) BTREABRENRWEERSM
RIEEES » Study 1 B2 Study 43 B Phase | B2 » 1S5 FHHLIROLEER LS
R ZEISLEFER (FL ) BRKSZRIRBER KRGS = 300 mg QD & »

BROIJRAT Z Crax £9 2000 ng/mL > HER SINRIEEF Crax BIFIE © BROIRAT
Z AUC ThE SR %EEE AUC RIS -
=M ~ REAE5EE ~ 300 mg vandetanib B E2g) 2 g M
Study 1 Study 43 Study 4 Study 50
Study Dose rising Dose rising Dose rising PK/PD for permeability
Malignant Colorectal cancer and
Subjects Malignant tumors turmers Malignant tumors liver metastases
Caucasian B5.7%
Black 6.5%
Asian 2.6% Japanese Chinese Caucasian
Race Other 5.2%
Phase | Commercial Commercial
Formulation Phase | formulation | formulation (100 mg X 3} {300 mg x 1)
Sampling dense dense dense dense
Food feed (before
intake fast from midnight breakfast) no restriction not shown
N 8-8 58 12 12
Trax (Median,
{range)), h 7.5 (4-24) 5 (4-8) 8 (2-10) 4 (4 -24)
Coax (Gmean)
ng/mL (CV%) 213 (40.4) 392 (50.5) 330 (70.0) 269 (53.7)
80.2 +13.7
Tiz 109+ 298h h = =
AUC,
ng-h/mL (CV%) 13929" (98.84) 29400° (40.1) — —
AUCq.24n,
ng-himl (CV%) 3019 (43.6) 5580 (44.4) 5643 (58.8) 4913 (55.5)

® 50% of AUC was extrapolated; ® 40% of AUC was extrapolated;

—: values are not reported
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&T - REFEEEZ 300 mg vandetanib S Sz g2 g M

Study 1 Study 43 Study 4 Study 50
Caucasian 85.7%
Black 8.5%
Asian 2 6% Japanese Chinesa Caucasian
Race Other 5.2%
N 9-10 (Day 29) 3 (Day 29) 7 (Day 43) 7 (Day 56)
Tmax (Median, range), h 5 (0-24) 3] 4 (0-24) 4 (4-24)
Cmay (Gmean), ng/mL
{CV%) 919.8 (80.70) 1580 (19.1) 2024 (39.1) 853 (38.5)
T, day - — 76+1.76" -
AUCq24n,
ng-h/mL (CV%) 17926 (58.35) 29900 (15.4) 38611 (38.4) 18260 (41.4)
Accumulation 5(3-10) 5.3 (4.1-6.5) 8.1 4.5(3.2-84)

? data from population PK analysis; —: values are not reported

CEG PRI ERFE E Caprelsa® EER QT BIREEEEHENY - B— 55
MR & &L B Caprelsa® 300 mg ~ vandetanib Mo iEE & Z 2 14 (QT &
fREEE ) B Z1EE ' - BIERKEEHRE 300 mg Z C., SEH4) 1000
ng/mL > F81h QT BFRAJIE N0 35 ms > 1B EEE1REL 300 mg Z Cha 5
R4 2000 ng/mL * QT 8% 2 (L& 72 i S 15 M B 3B 40 ms - Caprelsa® i

Rt EEH R FToEHEIR QT ERERNEEXRRS NMREE
= (8% vs 4.5%) °

AQTc (ms) 50

[B— - Study 58 ( SNIREE)
£F3 300 mg Z QT &
PREAZZ{E - N=231 -
EEAELLE . model 0 500 1000 1500 2000 2500

HEFHE8E M Vandetanib (ng/ml)
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2 & Caprelsa® HEINBE AN Z 2 MER > £BSEF M EMBEERS
AREEMBERNTLEHREREX - HER Caprelsa® EtBERHE » =&
Caprelsa® fh & " ZEIMINET =M T " Caprelsa EEEMGIEEBE LS,
AEHERENEMESBRTEFEEE - BEAYRRRGRHENRETIEE
PATERE °

%= EFrit - BSE BEE K k38 CCDP & BDP 71 2 fa A fE iR SR 14 -
6 R TE B 90 e PR B 2 B BESME 2 B A TR EF » AL BSE AR R ARIRISTIAE
BUTHKE: (1) ERIEERER  BSE UIEFIR® ; 2) BRHERNAR
MHEREAELER * BSE AR > EXRMEITHEG AR - DURH
EZRLEHER - Q) BMMERCSEHNBH ERELKRESR * BSE dJlER)
bR - BEEHBABREEHEERE © OeEE KB TEIA MR KR MUIEREA R
BUEIE  THMEERETLETERETETEETIWITL R ; @) TERHKIE
R FIIERBEERBE > ERDEHERNBIREBEIREREEESE
BSE TRt ERBABRHGRR - TEE Q) H @) WERT » EREXRMHEM:E
ROGE ISR ~ EHEEK - 555K oo 5l 5 5o A B G MY 5o 22 bR R Al B
L - FiWTE BSE BHi5A] > I E¥ BSE #5R B 58 ° CDE B F 2t BSE
RIS RS -

SFERRRKRERED W
CDE EF &t ¥ BSE 1T ZERED T K AR ERMWR/NFAR -
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=N\~ BSE ERIEREF DT ERE
KE oWE EEAB

2009 = EAF | [HTE@wX]
An Overview of Bridging Study Evaluation in Taiwan
2011 Hmamic | [HHE@mX]
Ten-year experience of the evaluation of ethnic sensitivity
data™

2011 | fRIILE | [WAESEIEH]
A Rewew and Assessment of Bridging Study Evaluation
of Monoclonal Antibodies in Taiwan. AAPS National
Biotechnology Conference, 2011, San Francisco, USA.

2012 EBE4E [ABENEEE]
=518 | 2012 FE BSE =

2014  EBEE [RHAEREZE]
miEss | 2013 F£/Z BSE R
* EhLBEREFMBERBAES LG AT RIREEMR
l%ﬁ
* IMAZEREFEEEBSHRIER

2014  BEE [NHENEEE]
ERE SR | 2011-2014 F£Z BSE AR MMM ETHER
® PK/PD R ER B EAE B bR PR AT v 2 AE R 14
* ipzE ) MFARBEGMB B A BB ?

2015  EBEE [NHAENEEE]
k=M | A BABE EREMGERESE ol NEEERBH

2018 =E8 [BZERERTOETHR]
BEE | AEUERIARESN)EEENRE 2EE

2019  HEE [HHEEH]
A Retrospective Analysis of Bridging Study Evaluation in
Taiwan during 2011-2018: Focus on Multi-Regional Clinical
Trials. Drug Information Association, 2019, San Diego, USA

2020  PK/NAH [AHENEZE]
EEZH HIRRHEE#E 254 BSE EflE

2020 EBEE [NHENEEE]
BERHZE | 2015~2019 /& BSE EHAHT

[13]
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2022  EEH [N [ABEREZE]
HEE ':ﬁ fﬁxf ARG 20 BERRITE
15 &= e #£2015~2021 FEHEZERIR F BRI 2225
FEREES i'% (&=)
O IEIJﬁH M 2011~2021 FEZEZ PO KRG R IR R D
B BSE i8R 752 ( #%Lﬂ:mé\ )

T E R Z L D0 PR ER (Multiple Regional Clinical Trial > LU 578

MRCT) 2RZEZ) - ERSREEREBEAERNNEZRIRE Z—  BEIE 2022 F

ERES T EZUE 2011-2021 FFE=F 2 BSE £ * HiZ MRCT 12t
DPERNEREERERZETE -

KIREMENEEZER %“6] » FEEREE BSE RUZEY) 48 Rl G FEFT A 70 2
B A ZEVMER - BEAZER  BHAD ZMREE RBSREE ;
B55 BSE RVEEM AR BREYHELIZE - FZ - KPhRFELTERBRIESTS
MNEFVYEREEREREEREEMN  AaERER aEHEE "
It 2022 & BSE EREDMEMAT S LA SHERIZ M - ABETH 382 1
BSE 8553 © @M+ 351 £ MRCT -

o

DA

BSE ZH 8B 2011 FHIEF L7+ > 1B 2016 FRAZXF NE - oJEE
MERSRAMEYEEFS  BEEVYHEIRBUFESERE > MNLBHE
NWNREVHEREERRNERSLHBHE BSE * S BSEZHE NE (B ) -
AT > #60~70% FY BSE B LI MRCT IR AR BRAFER - &
SN X NITR MRCT IEZBF LA (B =) E— BSE 5 XRMNS
MBI R 2 MRCT IEZ F I8N > 88 BSE FiF R &E £/ 5~6 = oo
MBI Z MRCTs » m 9 EEREDHHKE  EEHEmMmERMNBEIXNIT
MRCT WEIEAIREEREEZ - B DBWFEIEREREHNEZONBERZ
MRCT > oJEe2HE=SMRWEER SHFEHREBFAEDMNBERME MRCT
REREEIE -
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71%
68%

64% e

60% oo

56%

40 -

Mumber of BSE cases (n)
&

-
(=]

b

r -
£=]

Mumber of MRCT/ BSE cases (n)
& B

._.
=1
1

(=]

50%

0%

30%

20%
I I 10%
0%

2011 2012 2013 2014 2015 2016 2017 2018 2019 202103

* 3+ BSE BERZHEUEN MRCT 82

Number of MRCT
including Asian Region

BSE cases submitting MRCTs
including Asian region

211 212 013 20014 2005 2016 2007 2018 2019 2020 202103
B = - BSE ERENHTI+F BSE AHEEZTMNBIZR 2 MRCT &2

ZLOMBEIZXRAI 351 HEFMRCT R - B 81% RE=H ~13% BE_H 6%

S—HRARRER (E) - #2RE—  _H4AEAS > BETFENARER

HERHE - BAGHEZEH MRCT mBiiths - LEHZS MK -



130 | gl _+BEEET

Development Phase of MRCTs MRCTs with Asian in Early Phase
with Asian Region

14
Phase |, 6% 12
Phase I, E -
13% o
JE 6

= .

2 B H

Phase Il . T I T I

81% f@fﬁ'&fﬁ S5 »&%3’

= Phase | Phasze Il

B - BSE ERESHT MRCT HIDMBEIR AT ZHE (£ ) KB (f)

2017 42 2021 & # 202 # MRCT B MERBIRERARP L - 2
IR A= B B REE (60%) - B (56%) BEE (53%) @ MENFERE 202
# MRCT & - 75 53% g MRCT 22 BB A B p O (BH ) - HHBE+
FRESERENGIEMNER - BAARSEL MRCT 43X - 8
HW AR ZHE

YHEEZ - @5 Total number of MRCT incuding Asian Region : 202 cinicaltias
OB R T 15 |
HEE RS RENT % SO
IE R BTIE 18IS - - cnmx (TR

EAEEEE - BA _ A ...
RABEZSENT Y ¥ s
RS R T 1 ‘ 4WWW

AETIRBER - i 5. \ ‘ﬁ

singapore 12%

B h - BSE EilEn oz 9‘I‘|§ZI2 MRCT %3 % E
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G LIZERRE » ARG EMNEIZX MRCT 2 BSE EB5 &£ LR » B
M=o ME R MRCT Z BSE #Z/EXEK S (61.6% vs 25.2%) - 5= EHFSH
MRCT * H BSE 2 &XES (71%) ©

Waiver and Non-waiver ratio Waiver ratio in BSE cases submitting
MRCT including Asian region

100% -~
38 waiver cases 71%
w/o Asian region SO (n=66)
in MRCT, 25.2%
60%
40% b 29%
(n=27)
m | .
0%

Waiver cases w/ Taiwan  Waiver cases w/o
100%=Total BSE cases (n=151) during in MRCT Taiwan in MRCT

2017-2021Q3
100%=Total waiver cases submitting MRCT

including Asian region (n=93) during 2017-
2021Q3.

El7X - BSE $AR®M MRCT STMER (£ ) BSEE (4 ) THEE

B MRCT FEMA Z /D EC ARy M N8 A 5 BUS BSE %BRIE ? M E
WEREDH MRCT 2N R Ef L AIEE BSE 2G4 RMAHEEY - BEtE—1E
EI®1C%— BSE 8955 % © {IKH BSE ZH#AER 7 B =48 :BSE %FF ~ BIRHG
FIRRARRER > WIKBFREHF Y A8 — MRCT A Z55 MW ALEHA -
R ER D RAERM AL E MRCT - ALLE— MRCT ZEAVIRZELUBARSS =
BB HWABSRZHNEREER - PP RGE I ARZ2RABNEBESE
BIIELE—EmR -
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Asian% in MRCTs in Each BSE Application 2011-202103
Waiver Conditionally Waiver Non-Waiver

100% » semes - - L] L] -
s 0%
&=
= BO%
T
T 70%
& .
% 60% :
I
'E 50% = - L] -
< L] -
v 40% |t = e

. . . e .®

2 30w (gt LI
E e & .‘l : - - -' * . - -

20% l"lIl - . LN . ‘ P

ey "'.,"' l:‘. ¥ . .- - -
10% .‘ "‘" "l.-n_'-.'.:.- :i. W - :
- - # -
I]% z l-__ 2 “‘ - '] _ -I, | —
Year Year Year

+ Each point presented as the ratio of Asian number in one selected MRCT in each BSE
application. The selected MRCT used to be pivotal, phase Ill trial which enrolled the
most Asian numbers in each BSE case.

B+ - BSE ERlENHT MRCT M iEALE 4152 BSE SBRAVARRE M

Bl )\ 7% [B+ BSE REMARAER - 5TZE — MRCT MARITZMEL
PR X1 0] €15 BSE bk » AUtEEHERZ=MIEA = 20% Z BSE ZERH
AT ££ 2011-2017 F » 2£5 40 4 BSE 8955 % Z MRCT s MEE AR R -
BE S 30 4 (75%) @M = 2 L EZ 5Bl R 7 MRCT 347 s M B X #UAT
B A RAVER ; £ 2018-2021 FF55 =3 » 2£A 31 4 BSE 87F%H MRCT &2
MECHIMRIE - BEE h 28 £ (90%) UE MA@ EZNER - B1EIES
—H MRCT st et MBI XM AITRI A ER PRl B - 2018-2021 FHIER A 3 &8
B ERM—H MRCT EETDMEES = 20% @ A RAIZDMNERHNER M)
1S BSE %ff - @EEERNEASRERBEREE - EEYECEES
NWEELRIAMEBREEEREENTP ZEEE KR -

fm_Eimat > BfEE— MRCT M ARYSDMECHIME > BIRELMBIXR T /F
Z{E MRCT > St Z2 A TRBINER Kb - WEEZRITONEEERBEIR BSE
BERESRR -
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100% = st Smse @ -a w . e -e ——
E Waiver cases in Waiver casesin
= Mk 2011~2017 . 2018~2021Q3
T * R .
T -
L 60% .
<
E 40% iy - x . .
=< d o= - - = " ¥ - L - o -
IE L 'h" L] b -' = & . . L
£ 0% 3 = - —
&

B\ ~ BSE EREZDHT MRCT S RAFELAIER BSE SR 3 2 ABRE 14

BSE BIEH R R AR Z B ETE R M B EFE K (unmet medical needs)
7 BSE FiE%E  EHEERGDNERBEAR - BB DR - B
BTAMERERENSSEANTNER - BEESBRGRER > 2TER
BE (1) BMNERKEERPFE 2R AEAE » 5 (2) oMk HA
5ER o ARG RRINEXRETE (1) FHEEMNERIETHRE - BEMEST
HuBmmE o K Q) MITLMmEEESE » AL BSE RFEEBE IS HEMER
BERISTEL -

2011~202103

C 7

g
[
=
=
&
& a0
w g .
2 Conditionally Waiver Cases
g do%
LT
=
B .
2 2% . .
m
o - - Lt - -
™ * & & &
0% -
Year

B/l - BSE EREDHT MRCT SN RAFLCBIE2 BSE AR 4 Sefr 2 AR
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& +8RA =1 BSE 8B:5% * MRCT # A >50% ool iEEHEIRER
BSE %f% © =X CCDP Ax » B1& (1) BSNMREEFALL - MR LR
A—BREMER ~ (2) F=MERREEEARNI) > & (3) Wil st EmNE
EBERE - ALt > BIEMASECAINEE: - BSE BB &R TR M ERR
AR EREG RS EENGERENBEIERZZM -

2011~ 202103

3
~

o
5 0%
3
2 0%
=
£ s ’
§ 40%
;; Non-Waiver Cases
° 20% : *
G = L]
& -

Qﬁg L]

Year

B+ - BSE EREDHT MRCT S kA LE A 2 BSE A /&SRR 2R 1t

=+
IE N I%II‘L%I\ mE

E55 BSE SRR BN E R BIE - B R R REEE) | UK
ERRER - EPETIEMEIER > RIRERA LMY - 7 8elRFI A B 5b
RARSBERNIMNEZBIRE - WEFBEMS @ I FEREROZER
RoFAGREASHERAZEZFHIBEEHESHNHELEEE - MRCT &2
FoMBEIRERNRRE > BAEEZ2 8 MRCT BYBSE RAZEXRES - AL
HMESFIA MRCT £ & ESETHBRNES > BEEIRLER - 2
UEACENBRARER - DIEREANHEZZ -
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VARS lnttrnltnon.uﬂ {;unfﬂence on the Imh ﬁ.nmv!rsarr of B!ld'ghﬂ Eiﬂﬂj' Evaluation
Al BAANY y o Global Regulatony Comerpence

WCIH. .. «

' l -y .-_a.';ifgﬁ:ﬂﬁﬁfa |

RS

Ehe SOtk An
uu-dqnlut'u I-c-

2022 & 5 H 6 HZmifE M iReT b 20 BEEERME

o SEEN
1. EmERBCESER > 2021/09/28 E1E -

2.1CH E5 (R1) - Ethnic factors in the Acceptability of Foreign Clinical
Data. https://ich.org/page/efficacy-guidelines accessed 2022/7/14.

JWMEMABELE —ESEIERERZEHEREE  BEEF
0980325016 3 * 2009/07/09 {E1E -

4.Rominder Singh, Yik Ying Teo. “Asian” Phenotype Underestimates
the Genetic Diversity of Asia yet Overstates its Impact on Variability

/—/—

in Drug Disposition and Pharmacodynamics. Clin Pharmacol Ther.

2019 ;105(4):802-805.
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5.U.S. FDA, Guidance for Industry: Assessing the Effects of Food on
Drugs in INDs and NDAs — Clinical Pharmacology Considerations.
https://www.fda.gov/regulatory-information/search-fda-guidance-
documents/assessing-effects-food-drugs-inds-and-ndas-clinical-
pharmacology-considerations accessed 2022/7/14.

6.Anuradha Ramamoorthy, Hannah H Kim, Ebony Shah-Williams, et
al. Racial and Ethnic Differences in Drug Disposition and Response:
Review of New Molecular Entities Approved Between 2014 and 2019. J
Clin Pharmacol. 2022;62(4):486-493.

7.Classified by Anatomical Therapeutic Chemical code.

8.Edmund Lee, Stephen Ryan, Bruce Birmingham, et al. Rosuvastatin
pharmacokinetics and pharmacogenetics in white and Asian
subjects residing in the same environment. Clin Pharmacol Ther.
2005;78(4):330-41.

9.Y Tomita, K Maeda, Y Sugiyama. Ethnic Variability in the Plasma
Exposures of OATP1B1 Substrates Such as HMG-CoA Reductase
Inhibitors: A Kinetic Consideration of Its Mechanism. Clin Pharmacol
Ther. 2013;94(1):37-51.

10.Zoe E Barter, Geoffrey T Tucker, Karen Rowland-Yeo. Differences in
Cytochrome P450-Mediated Pharmacokinetics Between Chinese and
Caucasian Populations Predicted by Mechanistic Physiologically Based
Pharmacokinetic Modelling. Clin Pharmcokinet. 2013;52(12):1085-
1100.

11.U.S. FDA NDA022405 Clinical Pharmacology and Biopharmaceutics
Review(s). https://www.accessdata.fda.gov/drugsatfda_docs/
nda/2011/0224050rig1s000TOC.cfm accessed 2022/7/14.



i~ FAERBLE | 137

12.Caprelsa® Film-coated Tablets 100 mg ~ 300 mg ( & =8 Z£ & = 5

=

026645 ~ 026646 5% ) = ZZEMNE -

13.Li-Li Su, Herng-Der Chern, I-Lin Ryan Lee, et al.: An Overview of

Bridging Study Evaluation in Taiwan. Drug information journal. 2009
May;43(3):371-376.

14.Chia-Ling Hsiao, Yeong-Liang Lin, Li-Feng Hsu, et al.: Ten-year

experience of the evaluation of ethnic sensitivity data. Drug Information
Journal. 2011 Nov;45(6):717-724.

15. https://www.cde.org.tw/Content/epaper/2018105105344.htm| E {1 B8 2

sEFR BT 2018 £ 55 96 BB accessed 2022/8/4
BIEEFZ 0980325056 3E ° 2009/09/03 A& -

F e
BEIERPLENNSATEEEE
Tl

BEIERPLENNSASEEE M
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firEt R A EREESERRID =

BRACE]
— B

i1 M 5 B 5 1 (bridging study evaluation, BSE) 89 B B9 #E 52 & B 9M Y
BEYLZEUEREEEINERRBEGR: > B L —BMEEEBGE
=& - WEIR 2001 F1 ARBEMEZEE AR S SR ZERBE SN
FRAD RS ~ H48 5 A 22 ROr IR B GR 1S/ 22 5 1 B B 2 %8 FH 38 B[R R R4 /S 37
RO ERFRDZEYER (FARXREEnERSCEEERSE 22-1
(S ) o fiTEMEEIHEER  FRERSECAIRL®RE ~ N EERELERGH

- IR BEmAEIEER R G 2EN HEEESEEREHME -

M R A 2R EBRIEEZERE ICH E5 Guideline » It Guideline
Z BWERS — BT & (new region) Ao # = M & 15 (foreign region) 2 &
Bl MR EEZHEAREREKR - ICHES ZFEZRBTUW T :

1. BUGHERRERZ A2
2. FEGHEEZNAM RINAERF

3. IRt Al B 2 SR I

4. Rt R 2 B

5. % & 3 B IR 5t B& (multi-regional clinical trials, MRCT) O % 7 1% 14 &l &
ICH E17 BRI DRI R S 2 55| ICH E17 o[#R 7% ICH E5 ZJE(H -
mEMERTGURIRFERSGNAN ARG > MBEATGE
fth & 13}, (foreign region) 2% K 5K 22 & b 2 B REIMNER TR (new
region) » fTEM BRI IFESBINGIRE R 2 1E— K1 - FLERAER
&35 (new region) T —EIIE = HERURRITR/NE  LHEE
H 12 S A & R
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F EEEAZARM RINA RS

EEak

.B BIRFR & C BURFR

BENXE CEMXAEMERRERETENTRERAN =22 BE
FFREITERE 7.85% ° SRERZ 0.34% (2019 &R ) 5 C BIFF KB
TEE3.28% MERERET 1.18%" - EL 0@ iE|EI%EER 2 B
AR K K C BUFF 3 BE B JE(E (acute exacerbation) & & » 28 1 FF 3% 5%
TES ZmEREEZHKR > RitEEeEiltEE=28ZR0kEE
5tE 0 PURBI S FEZ R -

. BBk (Venothrombotic Events)
MEEMNFNEERTURMBIFEEFIRMEETRERERES  BR
H—HAMRMNESEE ZEEE - ARBRITIBEME > RERBAER
MPEREMNFNEREFIRMESGHZEREAFTARKE  BRERFEA
U M A FERA AR AR M A2 ) > i — (S I B% M AR AR Ltk 388 e AE 2 75 2 Bsg
AEEEAENEE -

. #5%Z9" (Tuberculosis, TB)

=% B &5 128 B 2020 £ 8 4 KR 2 33.2/100,000% - B EEE=E B
2.2/100,000" - EEMKZBREEZ (latent TB) EEEMARSHETE ;
0 5 LE G B N (%5140 TNF-alpha inhibitors) &1 & R & %&b A&
&)t 451 (active TB) » E L {88 A TNF-alpha inhibitors) Bl 2 & A 45 1% &6
BERAMNE - AER E—RAREBRBRLEGZZ PPD test A EARE
2 ERRABE 1951 FREEEEZEBCG ZF PPD test HIRA G
HiItEBEEmEYEBERSHIEESHE Z TNF-alpha inhibitors [EfEE
HETS -
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= REEEZFMG

1. el B E 2 ER

(1) " SEEEBE R EIEE Kl CCDP (Complete Clinical Data Package)
EBIEPTBE R A new region E3KH phase | £ Phase Il £l > new
region Y PK ERINEEIFETER - CCOP BRI B o gE K& D 2R B
foreign region °

(2) fiTE M EIEE R BDP (Bridging Data Package)
S BI4E 2 new region BB Z PK RERIRE R - LU foreign region
HEY L E M ERIMER new region -

(3) E M B s &1 3R Self-Evaluation Checklist
MEASRBEARERINEM 2 12 IERRE » 17 B B B/ % 2
mn 2 IRRFEE B RS

2. HEEXRME
(1) FHEHBHAR M RIIMNEY 12 BREZ OB » REZER I IGRRE
ERREE - Dl BRRZER R EEERNEY -
(2) LEBRER NS TREF 2 228 N2 (PK) RZEE (PD) 28 > LIFHL R A
oA LGREEREEZS Y -
(3) LERMRA N BE ZIMABRURZEH] -
(4) REBERAER Z R AR BRI N EEHRA
1) SEMEBZER
) RoEAFS _HIERARERAR (HE B )
) MRCT ZRDRREFRGEFDITHER
) ERRE S —HERARGEERAER

A WODN

3. M R A HERERCZRE
EREAEENGEEEW) Qo ERSI AN ERER -
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HAGREREBEEEABGARS @ RINoIE&ESIHESNEUR -

EIEBFEEBRARR > RIUBEERMERNS » BXZIRE o BEREIE
RZHE > ER DERNABHEEHENEREREESE S R
RERAoIgEEER LHEM RN BEEYLZEER -

EHEMEERILERBFAIMEETHE B AMBRTHEMEER > A
BERECFAMUE  BEAENTHEESBRARHKESHWREEEER -

iR E R RS AR R BIRER > BITREME > WHREE
RE 2 BEERE (B Ey"\ﬁﬂﬁﬁ%%ﬁ\%ﬂ) AEARERME -

g~ =41

1.Prasugrel

Prasugrel = # — ft O R thienopyridine antiplatelet agent * &~ & 2
prodrug * EEM R #E YA R-138727 ; EE @ ELE 4 acute coronary
syndrome (ACS) with PCl - IS A%® £ 24 =l 58 & TRITON-
TIMI 38 » kBB TEREZEZAEZHERE—REHIE 60 mg
R ZEREEAEBH—XR10mg - XERBREBZEEEZE > £H
AREEZEZRZAERE—BGTEE20 Mg #EHERTH—
R 3.75mg °

RS GRAFERE ZIBRBERNES) (PK) RZEWE (PD) LE& » HARX
FMP R138727 ZAUC RTE A REEZ141E Cmax B 1.2 5 - &
FTEEEZEYDR > EHRT60mg REHERK 10 mg #ISHET - Roz

5EE 2 B 151Z IPA (inhibition of platelet aggregation) &5 F0 /5 & £f
% (40 Figure 1) - © EIL RO AR 7 B2 S EE A H AK -
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IPA (%)

' o o8 1+ 2 a4 2410 08 1+ 2 4 2lo o8 1 2 4 12 |

1 B B./&M 8§ BE.BMW 18 B B./E¥M

B[] @ : East Asians; O : Caucasians

Figure 1: IPA of prasugrel after 60 mg loading dose & 10 mg/5 mg
maintenance dose

s —— 20/3.75 mg prasugrel _ .
400+ —8— 205 mg prasugrel Flgure 2 //% B% 1& prasugrel E
== 30075 mg clopidaghel ___ — . e

3504 BEHERHARHE ZEYEL

3004 B BLREHEERESAES AN
g 250- j 1/3 B EBHYEISZ PRU (P2Y12
=
480~ reaction unit) E2¥388 48 clopidogrel

] GEN

1004

5.|].-

1]
Baseline Week 4 Weak 12

Figure 2: Pharmacodynamic Effects (PRU) of Reduced Dose of Prasugrel
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A b7 B A A 8958 = #A iR PR 38 58 PRASFIT-ACS & Prasugrel 2 12X
ERER/E—BTEZE 20 mg’ #IFH=EBH—R3.75 mg’ EEYZE M
4ERBIBITE S AR E TRITON-TIMI 38 85 - B9

2.Aggrenox
Aggrenox £ aspirin 25 mg £ dipyridamole 200 mg 2 ¥ 75 O AR ELH
S ERERSRRTEMZEE (thrombotic) fRIIEDE - B/ZHEE%R
BR1B|BR2R - SEEEERIRIGERAETHBERME DA ERIEE
RAHFAS 0 BALLERAT—ArEtEg -

HEERRENABERERE T2 HEEZMNY SHEBEIIRE
Z R B Y8R = 78 42 (reduced dose group) & — MR EIS 4 (regular

dose group) ° YA ERFAHANRE 1-4 RERALRHE - 5 5-14 KEER]

ARF Aggrenox —%& © 55 15-28 KB HARA Aggrenox _ RERX—FE 5 —

RS2 1-28 XEZ HARA Aggrenox —_ RER—FE -

AU ERAS SRER (0 Table 1) » FI4AEISFAA AR EER X FERME DR

B ER—MESAE  METREARE - " RILEEHEES
YRGS ERBEIUVERHEZSRAFAZHIRHE -

Table 1: Risks of Headache of Bridging Study

Groups Rate of Headache Rate of Discontinuation
due to Headache

Placebo, N=46 15.2% 6.5%

Reduced does, N=45 15.6% 4.4%

Regular dose, N=49 38.8% 12.2%
3.Balversa™

Balversa 2 = i 17 %4 Erdafitinib » %5 BB #] 5 FGFR (fibroblast growth
factor receptor) LI e @ E 1 7 FEFERE 4 locally advanced or metastatic
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urothelial carcinoma® FVZAAHERSH —XROMR 8-9 mg > W ikiE M
HMEERARNRERELEZ HEVNLEMKEBERAEHRAE ZHR
BLC2001 -

ZE HBHBBRHARZHE Z free erafitinb REER/IFHRZHEN
2 & - RARABRPARZENZEE (59 A ) RIS MEBKFER L7
ZARRBIEREIFINREES - HRRAEARAE  ROGEE
ZENZ =M =R DTS KRR

RN g 2 Mo IR M AR BR AT A
Mz AR 225K B8 25 BR ma TR B B AR
B HATINEZE - HIE
B5: (1) XERBBEEEL]
AR QHETKARK
FERE % - (3) = [ s & BT B
R EFrollgMmE: -
E—DROGHEARER A
R EMEIEH -

2022 £5H6 H
M E BRRT G 20 BEERMEE

=+
ﬂ ® :%II%I\ =]

ICH E5 B et 2 T EREKE - B ERNMMREEEMUT
— TR
(1) SR E S RINEM 12 IEEE » KA ZEm 2 G ERE R
fit o U7 RS2 EE 7GR =R E R -
(2) LEERER PO /5 R R 2 828) 1 &8 (PK) RZEXE (PD) 28 DIFFh R &
AU AGREEHE 258N -
(3) LR RS GE 2R R BEM R LT -
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RRBREFE _HRARABERAREZHEMEERET - MRCT EWA
B 5 7 Ru iGN O] A i sl Be 0 MRCT Tl NERMEE 28 > WARNRE
KELPFERER  RRBURZERE - HRBIREKRAEEE 2R
BEHIE e /AR - ILRRRGAS = HRKABEHNA

* ZEENR

1.Brittney S Sheena, Lindsey Hiebert, Hannah Han, et al. Global,
Regional, and National Burden of Hepatitis B, 1990-2019: A Systematic
Analysis for the Global Burden of Disease Study 2019. Lancet
Gastroenterol Hepatol doi: 10.1016/S2468-1253(22)00124-8

2.C-H Lee, C-L Cheng, C-H Chang, et al. Universal Pharmacological
Thromboprophylaxis for Total Knee Arthroplasty May Not Be Necessary
in Low-risk Populations: A Nationwide Study in Taiwan. J. Throm
Haemost 2012;10:56-63.

3.C-H Lee, L-J Lin, C-L Cheng, et al. Incidence and Cumulative
Recurrence Rates of Venous Thromboembolism in the Taiwanese
Population. J. Throm Haemost 2010; 8:1515-1523.

4.Taiwan CDC
https://www.cdc.gov.tw/En/Category/ListContent/bg0g_VU_Ysrgkes
KRUDgQ?uaid=0WialNbsh7SEGERJLa29FA
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Double-Blind, Dose-Finding, Phase Il Study of Prasugrel in Japanese
Patients Undergoing Elective Percutaneous Coronary Intervention. J.
Atheroscler Thromb 2015;22:557-569.
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9.Stephen D Wiviott, Eugene Braunwald, Carolyn H McCabe, et
al. Prasugrel versus Clopidogrel in Patients with Acute Coronary
Syndromes. N Engl J. Med 2007;357:2001-15.

10. 37 %2 B9 8% B2 R R 7 B® (New Drug Development & Clinical Trial, ISBN
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WM REMOEINE ICH E5 REEENETRINEESE

Louise Watt ~ RZ0% -~ fREES ~ =K

|

1
=]

PR B %X R A E (The International Council for Harmonisation of
Technical Requirements for Pharmaceuticals for Human Use, ICH) 4 & />
EENTHERABFIENNERRE  BERARERGESHAELRE 1
1998 F£] ZE 7 ICH E5 (R1) —Ethnic Factors in the Acceptability of Foreign
Clinical Data » 165/ 0BEERE RN BERRIBABNREZER S HA ~ 5
ETE&RE T (ethnic factors) * IR EmEaGEBRBHREEM -

SEMHERREBESY - BEEN 2002 FKBUIESIFIE " oA R
BE ) BUEZSEBA_TS  BREMMOWEMNENZmEERER
BER > BERRLHEBREBER  USSKEEREREM/ AR RAFMEE
B2 HEYE - HEHE  BURZE2NS > HEMEBSERARIEARG - X
RIEBARZENZZ M KB -

KM RERE ICH E5 ZZ&mif S RIEES Rk

BB ZEmMmBER /O 2016 FEEERIM > & H/OUNEE 2004 £ 2015 F
BB AT 500 TR M BT L PBR - D TEAERRBIAE RS RN
RRA > EPRRDEEEREEAE  MEREEAERRZEALLH - &
BEHAEERGHHNAR " (APTEE2REETARDHHER  I2R
RIREFLEAIKDIIARDT ) - B OIR - EGARBERRLGE ~ 2E B e
RoRELLANERERER  SEERERECHFERTEAREEEERN

B 4813
= °
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FHIE > BREEMRERNS @ REEMITERER  VRZESEE/
BXBEETEHRBIOIRENK > MEF—AKERBZ WO BRME F H
BIEREIMASAEGREZUEEZENEZE > LIRREUZFEARZEE
B/ EXERSECNEAREE  Z20RRREER  E5SEARNEERE
I~ SlBEEERSER  RE-BIXETEUNERDER  AHEREE
EHNER EREmMEEE  Z>— T HAUERBRSERE / BXRIJEFE
aiRREERFSHEMEELRGER - BIERI > 2 - 2RO IKMER
RSB IE RN ER TS RANEZRE - DIERSRAE A
REBROSEMAILEY  REmEARRRARGRMEERR - ¥5 M EERED
SETEZEMNRE > MASROTHEZEEZE  IRHHSEEEEE
BERRVERT K  EMARARERREE R » BET2IKE D ZLINERE
AR EER I -

ICH E5 Rl S Emiff St NERECAEERER  LEEEZMNTSER
RIAEK > BHEERBEHEEEENS I SEIMNE R BREIRIMNES
HE > EEEZEBSLREMEndARERERBEEREZNRIEER - 7

ERECAURENRE  RBEAZRERE AR ER R EEBRE
ERESTERETHEERSLAHE  EEBEE RIS REAHNER
Z— RMEBLSBRNWER N AU@RMEEEEEREL > KER
EEHHFARNBLATER  EZEEREERZEHI—EMFAIER
NEEFAEEMEUGARBRENRIENTER  REBRALTEERNE
ERER > MUEEEBEATEEHBRESNERS  SENTEERS LA
HREZVEIEMERES @ WABEEREERECEAFRERNEIR -

REZT{E 10 & : HICHES5 Z| ICH E17

N

MEEEMMBEW IR TESIEEMNENEE  BRERESRD
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ZERLSHAENEESBRAGR (MRCT) ZH N AERHENTEEBY -
MEIFARMS » ICH IR 2017 F 21 ¥ MRCT B2 5T /RBIIR B E17 18
5| (GENERAL PRINCIPLES FOR PLANNING AND DESIGN OF MULTI-
REGIONAL CLINICAL TRIALS) = B % B8 2 5 it B B 5 B £ B 5 .47 2 Bk
MV & I8 B PR B 0 HABETE 22 m AT 35 PR ER HRIRENIS e S0 B PR S BR 2048 - UM
HATEEAZ A FTHIRR - DIEBARA - ZEIRS 2007 F41E ICH E5 AEEIK M
B Rz452/R Rl (Principle of Global Clinical Trials (GCT)) > £H¥3#5 & 13 i Rt
fEESEZEH  LKEAZHEARZERRELER  BZRALSZLIK
HARTEIKMERIRE BRIGARRIRI BRI E 266 - BIRA 2007 F£45EER
F—p 0 T 2019 EEEMEARM ELER D BELESIREREKRHAR > &
AACZETHRAERMRENETERE ) a2 REMMTE > 0 &E Y
tERBEEI 2B LIEE - RIBZE FDA WKTERETR > 2019 FEE
A MRCT BRI ERERRER » SEIRRAR R AR4EH 80%™ -

S30M ICH E17 A5 2S5 EBNFES - MUREEERAREMIFEZIK
5 & R KA BR AR AT > REMATBEER EEmBEMNLZEHRIR - IMERERR
HFE2& THEENIESEHREEAR > DIEBRERNMETZE X
ERESHERETEREARSEREREEmTXERIRAZTINER
RMRERENDZ » THEERENER ICH E17 MRCT HUil BT EMEE -
EREFMGAERRETER K EIKE D& T - MRCT 1% o] B R & K = Eih 55 5
mERSENENEZZ MR E  BRRERE ERIIERTZE 08

+

A
n\f

EREREEZA CIMAFEHRERKRIENTE  ERSEEC2HENT
5 ICH E17 MRCT BfRaBs - BT e pREBIMETTRIA Tl s M0 E
Btz WHRREE S ERERSCEALEE @ D2 2Bl ER BN
i FTHIEEE (drug lag) @ Em ABESIEBIGES MR AT Zm -
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FEUICHAMEEZ M N —{E 10 F > TEHEHMERKRIEEENN
28 GEHEREEHAMICHESNEEMG I > AEZE@ELICH E17
MRCT RRER AR BERET PSRBT D A TRRB ZEEMZER0TENR -

0D 905018515 e BURA T 5 20/ SRR I rerscons Contrwce e 20m shrsary of g Sty St

ﬁ ‘E‘ H I’ﬁ Papel Discussion

2022 & 5 H 6 HZmifiEMa R 20 BEBERME

W

o SERN

BRE, BIRE, ERE. a2HEHaRIERN, EREBEAREHT 2016;
72:1-5

—

2.Hana Sugai. Latest trend of clinical trial requirements (Japan).
https://www.pmda.go.jp/files/000244003.pdf

3.Korea National Enterprise for Clinical Trials.
https://www.konect.or.kr/en/contents/CTIndustry/view.do

4.Hwei-Fang Cheng. Regulatory Updates in Taiwan. Presented at: 8th
Joint Conference of Taiwan and Japan on Medical Products Regulation.
https://www.pmda.go.jp/files/000237111.pdf
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Implementation and Considerations of ICH ES in Asian Regions

-Research-based Pharmaceutical Industry Perspectives
Du-Shieng Chien

Since 12 December 2000, Taiwan has been regarded as one of
the first few countries in Pacific Asian region to implement the bridging
study evaluation (BSE) of new drug applications according to the ICH
E5 guidance. The main purpose for Taiwan regulatory agency (TFDA)
to implement BSE system was to facilitate the process of new drug
development and approval in Taiwan. The practices of BSE are to use
foreign clinical data for Taiwanese population and demonstrate no significant
ethnic differences in pharmacokinetics (drug exposure), safety profiles,
PK-PD relationship, and clinical responses between 2-3 different regions/
patient populations, and therefore hopefully to minimize any unnecessary
duplicated clinical trials conducted in Taiwan.

The Taiwan Research-based Biopharmaceutical Manufacturers
Association (TRPMA) established about 10 years ago (2012), is currently
composed of 52 member companies, focusing on developing various
types of therapeutic products, such as new drugs, regenerative medicines,
medical technologies, digital health, etc. It also serves as a highly interactive
platform for Government-Academia-Industry collaborations, and acts as an
alliance with international partners such as PMA in US.

TRPMA conducted a survey to investigate how their member
companies used BSE process for waiving the clinical trials and thus
speed up the drug development and approval. The survey questionnaire
included which regions/countries should the TRPMA members had applied,
interaction and effective communication between applicants and regulatory
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agencies, types of drug products using BSE pathway, and post-marketing
actions such as safety surveillance after the launch of products.

Among 27 member companies in the New Drug Group of TRPMA, 10
of them have been effectively utilizing the ICH E5 guidance to develop their
new pharmaceutical products in Taiwan, China, Japan, and Korea. The
recent survey revealed that the level of “Satisfied - Very Satisfied” was
reported for the BSE submission in Taiwan, Japan, and Korea, whereas
the BSE submission process could be further improved in China area.
Interactions with regulatory agencies in these 4 regions are generally
friendly, productive, and helpful.

Through BSE submissions, the approval rate of new pharmaceutical
products, mainly for the small molecular drugs like NCEs, is found to
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be high in Taiwan (~90%) and low in Japan/China regions (<40%). For
those products receiving approval via BSE pathway, the post-marketing
assessment is generally established but focused more on the incidences
of safety events, rather than the therapeutic outcomes. Meanwhile, the
National Health Insurance Administration (NHIA) has also initiated the HTR
(Health Technology Re-assessment) activity on some newly approved drug

products.

The overall feedbacks from TRPAM member companies appear
to be satisfactory and endorsed that the BSE pathway and regulatory
support be very helpful. Furthermore, when BSE seems to be applicable
to the TRPMA members, TFDA/CDE agency provided the important early
regulatory guidance and consultation to support the key process of new
drug development for Taiwan pharmaceutical industry. The status of ICH ES
guidelines and execution in Asian region is concluded to be positive.

Du-Shieng Chien
CEO, TaiRx, Inc. Taiwan

B Experience
- Founder, TaiRXx, Inc, Taiwan/US

- Founder & Chairman, Efficient Pharma Management

Corp, Taiwan
- CEO, SunTen Phytotech, Taiwan
- Associate Director, National Health Research

Institutes, Taiwan
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Yeong-Liang Lin ( #A8B R ), Yi-Jin Chiou ( B8 ),

Chia-Ling Hsiao ( Z2& %% ), Herng-Der Chern ( FR1EZ ), and
Mong-Ling Chu ( K& ).

Assessment of the Extrapolation of Foreign Clinical Data for
Registration Purposes. Drug Information Journal
2002;36:513-516.

» https://link.springer.com/article/10.1177/009286150203600306

e H
AEUERECABENZINERAEE - SEAEIMNERITItE

EES

2001 F1H1H EFE2HUERECHBEONIINEIRREIE =
ABEIMERRT I B ETEAL - W RERES T RS, -
RIBBIEOAR HANZ % (ICH) E5 185 » ZEFNHIEZS FZE T
REERTHEXN " ERECHR " > MERADNIT & ZEY &l
SRCRIKIE - BERIR > SE2EEMERD/O SR 7 20
ERHE o H 0 12 X (60%) RAKREERS O ERAY > 8 % (40%)
mom e SIRE UM - [RESREBMRVENER | EY ) HERE
HEHASEBAFPNEINZEZHENEE @ DURINEERZEHRR
TREFEE

~
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Yeong-Liang Lin (#&R ), Herng-Der Chern ( BR1E%E ) and
Mong-Ling Chu ( K21 ).

Taiwan's Experience with the Assessment of the Acceptability
of the Extrapolation of Foreign Clinical Data for Registration
Purposes. Drug Information Journal 2003;37:143-145.

> https://link.springer.com/article/10.1177/009286150303700202
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AU ERERABENZIMNEERKREE - SEEIMNERIMMENS

4 5T

=S

EE SN B X B & FRHE IMEINEER RBUB R ERE S HR Z 0]
ERM - ZAEBREEE EYMTERES - sERD AR A
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Mey Wang ( £3X ), Shyh-Tyan Ou ( BRtH ),

Herng-Der Chern ( BR1E#E ), Min-Shung Lin.

Clinical Relevance of Ethnic Factor: A Simulation Study.

Drug Information Journal 2003;37:117(S)-122(S).

> https://www.academia.edu/485785/Clinical_Relevance_of

Ethnic_Factor A Simulation_Study

)=

&R A R RVER RAEEAE - EBR R

EES

B ICH E5 MU ALIK » BFERK - BEMSEZERNN
FZoNBEX 2 EXNEMEMEZEMFML - 2000 512 512 H >
EEFEECBEERER D (COE)WHE T » BINEIE LB
EERAMMERE > WIEXAFAHEATRHAS - BEERE
BN EEMR R - BERBEBMRZIBEIAREE - THEE
AR MUERENM (Omeprazole) &6 > FHFETT ¥ —IBIEEEH
FRDITAEZEIRE R ¥ - io 5B RFTMERER w0 BEH
REEIBEE GRS YETHEEABILEY - BERER
BN 0 B—EMEAEIEE (Therapeutic index) A RER > 40 4
3 8 MREEHBFIIEER (1, /u,) MEFHEADHEE (o/n) 13
EEEBENAN BIDRlA u,/n,<25~ 0/u<0.8- REEGEEHEEE

EEEAE > BREAEZZNENBRESRBBEYNEARTE
RESARE - Z—HH ERENRE—BEANSEEDN  SKE
BEEBNE - ARBEEX/NWEASRRESENE

E - IIRBMRARRRE 1 — 2SR EAERER - .
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Herng-Der Chern ( B&1E#E ), Churn-Shiouh Gau ( S#E3% ),
Hsu-Mei Hsu Chen and Chi-Chou Liao.

An Experimental Model of Regulatory Science in Asia: Center
for Drug Evaluation in Taiwan. Drug Information Journal
2009;43:301-304.

> https://link.springer.com/article/10.1177/009286150904300308

e H
EHERBNBNEREE - SEEREMER DO

EES

MERXT—IARBEERNZIOEE - BIRENRELAREE
SHENR 1998 £ " BERER DL (CDE) @ fEA—EZFER) -
FEBUGHE - BRARAEEEUFHEZEDUE (BPA) &% > DI#T
ERER  BRRGERETE S - MEERE TP B M BRI -
ERBEN10FE  E—BFNNERRBERELIS F5F%
OB EAR R D ZROMR - Bl RS ~ BRRAINE
RREHE > MREDAKESIFE (APEC) BZNERM " ZEm i
SEBMWMEHE ) (PER Scheme) RIET= - CDE/BPA S F1R (IR
EEARB/N DB IEREERRREETEERNSRAZTEN
EREEZ — -
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Li-Li Su ( 8 *%1] ), Herng-Der Chern ( BRIE®E ),

I-Ling Ryan Lee ( Z—1# ) , Chih-Liu Lin ( #7375 ) and

Min-Shung Lin.

An Overview of Bridging Study Evaluation in Taiwan. Drug
Information Journal 2009;43:371-376.

> https://link.springer.com/article/10.1177/009286150904300317

=

SginHEt sl i

LSS

2001 £ » 2ESI A TER ICHE5 55|/ " Sl Bast (4 1 (BSE)
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Data Analysis From Current Bridging Study Evaluation
At Taiwan Center for Drug Evaluation And Its Impacts

Kai-Yunn Tao [EH:EE Ying-Ju Chen FR&4N
D Center for Drug Evaluation, Taiwan Hsiu-Chih Wang 5573 Lilin Huang SEER
Angela WF On $3%:3E  Herng-Der Chern [R/E7E

Introduction Method

Clinical data is the most important part of critical evidence for new drug approval. In this article, we introduced and analyzed the review
However, drug safety profile, efficacy, and dosing regimen might be changing in differ- process and results from Bridging Study Evaluation
ent ethnic groups due to intrinsic and extrinsic factors. Additional clinical studies might (BSE) in Taiwan, and also reviewed the Investigation of
be required to address this concern. In order to ensure drug safety and efficacy for the New Drug (IND) case numbers and types from the same
populace and reduce clinical trial duplication, the Taiwanese government made provi- period to see if there’s any impact from the implementa-
sions for Bridging Study Evaluation (BSE) on December 12th 2000 (the “Double tion of BSE. Data were collected from Center for Drug
Twelve Announcement”) , to mandate BSE as a part of a new pharmaceutical product Evaluation (CDE) database of sponsor submitted cases
registration, which was put into execution on January 1, 2004. from 2001 to 2007.

Results

The evaluation of Bridging Study Data Package in Taiwan has been conducted in accordance with the principles in ICH E5 Guidance which executed
by national conditions. The flow chart of BSE process is shown in figure 1. The numbers of application for BSE has accumulated to 320 cases from
2001 to 2007 (Fig.2a) , and the overall average rate of BS waiving is approximate 60% (Fig.2b) .

Sponsor BPA CDE

Total = 320 cases
7

86%

61% 61% 61% 63% 60%
44% 4%

® Bridging Data |
Package Registration — l

® Consideration of

Bridging Study
Summary Technical Review
(set up review team)

Verify the submission

The Numbers of BSE
Application
Rate of Bridging Study Waiving
(%)

0%
2001 2002 2003 2004 2005 2006 2007 (year) ° 2001 2002 2003 2004 2005 2006 2007 Average (year)

Internal review meeting
Fig.2a The numbers of BSE application Fig.2b Annual rate of bridging study waived
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m phase I
m phase |
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% of approved IND
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_ Assessment report early phase clinical trial multinational clinical trial
BS Assessment: committee
2. Need BS

1. No BS
2. Need BS Minutes of the
meeting

Sponsor meeting
Consult the
experts of Draft report
Advisory - |- -
committee

In the part of approved IND, the case numbers and proportion of early phase clinical trials
(phase | and Phase Il) shown trend of increasing since the actual implement of BSE provi-
sion from 2004. In 2007, there are 56 cases of early phase clinical trials, and the percent-

age of early phase clinical trials is 33% (Fig.3a) . Furthermore, there is 26.4% increasing
Fig.1 Flow Chart For BSE Process in Taiwan rate of multinational clinical trials in 2007 compared with 2003 (Fig.3b) . There are 127
cases of multinational clinical trials approved in 2007, and there are only 59 cases in 2003

(Fig.3b) . In addition, the regulatory milestones in relationship to the types of IND is
shown in Figure 3C. .

Conclusion

In conclusion, the Taiwanese government was amongst the first to adopt BSE into

new drug approval system in the Asia Pacific region and has made good efforts to 201 H H D Now

advance the policy and structure of the work in order to be in harmony with the trends %Eg?inanon E«E?:lgc System 16

of international pharmaceutical regulations such as ICH E5. These efforts were made 150 / i 1) 1}/

to extrapolate the foreign clinical trial data to Taiwanese populations and speed up the W

process of registration in Taiwan. We believe the emergence of significance of bridg- 10| fw o —+— Post-Marketing

ing data will encourage the MNC pharmaceutical companies to incorporate the Asian
population data into its research and development tactics at an early stage of drug
research and development process. In this way, apart from minimizing expenditure on 50 -
drug research and development, it will also enhance the time-to-market competitive-
ness in the Asia Pacific region. We also believe that Taiwan has evolved to process
competitive advantages in terms of regulatory environment and infrastructure as clini-
cal trial hub for global or regional pharmaceutical industries plan more effectively their
research and development strategy of new pharmaceutical products in the Asia Pacif- Fig.3c The regulatory milestones in relationship to the types of IND
ic regions.
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A Review and Assessment of Bridging Study Evaluation

of Monoclonal Antibodies in Taiwan

Center for Drug Evaluation, Taiwan

Objective

ICH E5 guidance was introduced in 1998 for the ethnic factors in the
acceptability of foreign clinical data, and has been implemented in
Taiwan since 2001. The bridging study evaluation (BSE) was to
assess whether the foreign clinical data to be used in the application
can be extrapolated to the regional population. The purpose of this
review is to provide a brief overview of evaluation results of monoclo-
nal antibodies (mAbs) in Taiwan and regulator’s thinking about the
issues on bridging study

Method

A retrospective review of bridging data package of mAbs (including
pharmacokinetic/pharmacodynamic (PK/PD), efficacy, and/or safety
bridging studies) from 2001 to 2010 was reviewed. The assessment
process of bridging study was in compliance with the ICH E5 guid-
ance.

Table 1. Checklist for bridging study evaluation

Data
Yes No
I. Worldwide regulatory status

1l. NDA expert report or investigator’s brochure
(Please provide information for comparison between different ethnic groups)

I1l. Clinical data on PK, safety and efficacy from Asian population
(Such as Clinical data from Taiwanese)

IV. Clinical data on PK, safety and efficacy from Asian population and its
comparison with other ethnic group

V. Self-evaluation
1. Nonlinear Pharmacokinetics

2. A steep PD (effect-concentration) curve for both efficacy and
safety in the range of the recommended dosage and regimen

. A narrow therapeutic dose range

. Highly metabolized, especially through a single pathway,
therapy increasing the potential for drug-drug interaction?

n

. Metabolism by enzymes known to show genetic polymorphism

. Administration as a prodrug, with the potential for ethnically
variable enzymatic conversion

. High intersubject variation in bioavailability

. Low thus more ible to dietary absorption
. High likelihood of use in a setting of multiple co-medication
. High likelihood for inappropriate use, e.g. analgesic

. Different indications and/or epidemiology (including natural
history of disease and efficacy/safety of similar drugs)

(] O IO RO S

. Other important factors of ethnic sensitivity (e.g. medical practice)

Ol O LAOILNCO e

VI. Postmarketing safety surveillance

Conclusion

In conclusion, the results of this retrospective review indicate that
Asian population data was very critical for determining the bridging
study waiver. In addition, we would like to emphasize on the impor-
tance of risk-management plan for BSE.
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Result

« A retrospective review was completed on 11 BSE submissions and
a waiver of bridging study for 4 submissions cannot be granted
(36.3%).

*» Reasons for failure to waiver of bridging study include lack of clini-
cal data for the Asian population and failure to demonstrate drug
effectiveness in the patient population.

*» The key factor in a successful bridging application was to provide
Asian PK and clinical study.

* It was noted that mAbs therapy would increase the risk of bacterial
and viral infections for the patients with autoimmune disease (e.g.
rheumatoid arthritis).

+ Considering the high prevalence of hepatitis B, C and tuberculosis
(TB) in Taiwan, the risk-management plan for monitoring of the
infection control was considered necessary and should be a part of
bridging data package.

Table 2. Bridging study evaluation of 11 mAbs
Asian Asian Risk
Cembelng B_S PK | Efficacy/Safety | Management Reaso_n_s fe)
# Waived Not Waiving BS
Data Data Plan
1 Yes (¢] o X —

Long-term safety concern;
No Lack of clinical data for the
Asian population

Yes =

Failure to demonstrate drug
effectiveness in the patient
population; Lack of clinical
data for the Asian population

Lack of clinical data for the
Asian population

Lack of clinical data for the
Asian population

* Cmax and AUC ratios (Asian to Non-Asian) of most mAbs ranged
from 0.5 to 1.5.

* Body weight was often found to be significantly related to mAbs
clearance. Since the body weight is typically lower in Asian
subjects than in Western subjects, this was regarded as the major
source of ethnic difference in mAbs PK.

2.00

® Cmax ratio  ®AUC ratio

142139

1.29
114112 1.15
100104
0.83
0.69

3

Ratio (Asian/Noo-Asian)




A'Retrospective Analysis of Bridging Study Evaluation in Taiwan

during 2011-2018: Focus on Multi-Regional Clinical Trials

Objective

The bridging study evaluation (BSE) based on
the ICH E5 guideline has been implemented to
determine whether the foreign clinical data can
be extrapolated to Taiwanese population. In
recent years, most of BSE submissions have
included Asian data, indicating that the ethnic
factor is highly concerned during the drug
development. As the multi-regional clinical trials
(MRCTs) for regulatory submission were widely
conducted, ICH E17 guideline was released in
2017. Because the pharmaceutical industry
increasingly apply MRCTs strategy in East Asia
region, the MRCTs data in BSE submissions is
getting more important.

The purpose of this study is retrospectively to
analyze the outcome of BSE applications in
terms of East Asian data from MRCTs and the
influential factors to receive a conclusion of
waiver or non-waiver by Taiwan Food and Drug
Administration (TFDA).

100%
0%
a0
0%
oo%
0%
o
0%
20 phase Il
10% (N=175)

o 1%
Category | Category Il

N=142 N=126

= Waiver

Figure 2 Waiver and non-waiver rate
in category | and Il

in category |

8%

Center for Drug Evaluation, Taiwan
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= Non-waiver N=2) (N=16)
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(N=175)

Figure 3 Proportion of phase I/ll,
Il and lII clinical studies of MRCTs

Hui-Chun Hong
Shih-Ying Yang #

Method

For all new chemical entities, new recombinant products, new blood
derived products, new allergens and other products requested by
the health authority, a BSE is required before or with New Drug
Application (NDA) in Taiwan. The Taiwan Center for Drug Evalua-
tion (TCDE) is authorized by TFDA to conduct technical review of
BSE applications.

During the study period of 2011 to 2018, TFDA/TCDE received 302
BSE applications. The assessment reports of these BSE applica-
tions were retrieved from the electronic review database in TCDE.
The BSE submissions for the product with extremely low bioavail-
ability, non-systemic action and minimal metabolism, resulting in
less likely to be sensitive to ethnic factors, were not analyzed in this
study. Therefore, 34 BSE applications were excluded, such as
topical dermatological drug and locally-acting gastrointestinal
drugs. The remaining 268 BSE applications were classified respec-
tively into category | and Il depending on whether the East Asian
data from MRCTs was submitted in BSE package (see Figure 1).

The rate of waiver and non-waiver for bridging study for each
category was compared, respectively. Besides, the key factors for
waiver applications in category | and the common deficiencies for
non-waiver applications in category Il were investigated.

Results

HEE Yi-Lin Wang EZH
e I-Chen Sun fRE8E
Churn-Shiouh Gau S#liIE
BSE applications during 2011-2018
(N=302)
1
The assessment reports retrieved from
the electronic review database in CDE
BSE cases excluded

(1) limited bioavailability,

(2) non-systeric mode of
action and

(3) minimal metabolism (N=34)

Remaining BSE applications for
classitication (N=268)

1

Whether submit the East Asian data from MRCTs

Figure 1 Flow-chart of selecting and classifying BSE applications

A total of 268 BSE review reports were evaluated, in which 53% and 47% of applications were sorted respec-

&7 tively into category | and II. Expectedly, the BSE applications in category | showed a high waiver rate of 94%

(see Figure 2).

To investigate the factors for a successful waiver, the characteristics of bridging data in category | were further
analyzed. The vast majority of MRCTs in category | were phases Il studies, indicating the efficacy/safety data
of East Asian available for ethnic assessment (see Figure 3).

In addition to MRCTs, nearly 62% of BSE applications in category | also provided the efficacy, safety and/or

PK data of East Asian from local trials conducted in East Asia countries, while other 38% the East Asian data
were from MRCTs only (see Figure 4). When the outcome between the two types of BSE application were
compared (see Figure 5), a relatively higher rate of non-waiver was observed in BSE applications with East
Asian data only from MRCTs, which were mostly explained by limited East Asian subjects enrolled in MRCTs

to assess the ethnic factor. However, it is worth noting that there was still a high rate of waiver for BSE applica-
tions without an Asia local trial but submitted sufficient East Asian data from MRCTs.

4%

Among the waiver cases in category |, the proportion of study subjects from East Asia regions in MRCTs were
calculated (see Figure 6). The overall distributions of these symbols implied the importance of sufficient East

up the deficiency of limited East Asian data in MRCTs.

Asian data in determining the waiver of bridging study. Nevertheless, some BSE applications in which MRCTs
recruited less East Asian were still waived because additional East Asian data from local Asia trials can make

A further analysis was conducted to identify the East Asia countries included in MRCTs to explore where the

East Asian data from
MRCTs only (N=54)

East Asian data from
both MRCTs and local

trals conducted in
East Asia counries (N=88)

Waiver Non-waiver

Figure 5 Waiver and non-waiver rate of the
two types BSE application in
category | based on the source of
East Asian data

Figure 4 Proportion of the two types BSE
applications in category | based
on the source of East Asian data

Thailand, 2% Others, 3%
Hong Kong, 3% pa
Philippines, 7%,

Taiwan, 16%

2 Mo 1000 1ac00

Number of total subjects in MRCTs
g Korea, 20%

Ouret
OureT

Figure 6 Proportion of East Asian enrolled
in MRCTs of waiver applications
in category |

Figure 7 Proportion of subjects from each
East Asia country in total East Asian
enrolled in MRCTs in category |

Conclusion

East Asian data for ethnic assessment came from. The Japanese took up the largest proportion of East Asian
in MRCTs and followed by the subjects enrolled in the countries: Korea (20%), Taiwan (16%), China (14%),
Philippines (7%), Hong Kong (3%), Thailand (2%) and others (See Figure 7).

About 63% of BSE applications in category Il were granted a waiver of

bridging study even though without East Asia data from MRCTs (see T00%

14%

Figure 2). We examined the key factor to receive a waiver in category Il ao% o
and found that most of cases were waived based on sufficient East Asian oo
data from the local East Asia trials (See Figure 8). 1% oo o
In comparison to category I, a high non-waiver rate was observed and o

accounted for 37% of BSE applications in category Il (See Figure 2). A

further investigation on these non-waiver
applications indicated the most common
deficiencies were due to lack of sufficient
clinical and/or PK data from East Asian,
including limited East Asian data to
assess ethnic impact (35%) and even no
East Asian data submitted (18%). The
other deficiencies followed by were
improper design for ethnic assessment
(33%), efficacy/safety concern in Taiwan-
ese population (12%), and others (2%)
(see Figure 9).

The MRCTs data in bridging data package could provide more robust evidence than single regional
trial for extrapolation of study results. However, the MRCTs data used for bridging strategy in the past
were mainly conducted by a sub-group analysis without pre-specified pooling of regions or subpopula-
tions as defined in ICH E17 guideline. The outcome of ethnic assessment based on such analysis may
include biases on pooling data. Since the planning and design of MRCTs must be pre-defined in ICH
E17 guideline, the MRCTs development according to the present guideline can avoid biases which
were mentioned above and facilitate the assessment of ethnic factors on the treatment effect. Further-
more, the pharmaceutical sponsors are encouraged to include sufficient East Asian subjects especial-
ly Taiwanese into MRCTs to expedite a bridging study waiver, which is an essential requirement of

NDA approval in Taiwan.

Category I Category I
waiver cases (N=80)  non-waiver cases (N=46)

‘Submit with East Asia trial - Submit without East Asia trial

Figure 8 Proportion of BSE application submitted
with local Asia trials in waiver and
non-waiver applications in category Il

= Deficiency 1: Limited East Asian clinical and/or PK data

= Deficiency 2: No East Asian clinical and/or PK data

= Deficiency 3: Improper study design for ethnic assessment
Deficiency 4: Efiicacy and safety concern in Taiwanese population
Deficiency 5: Others.

Figure 9 Common deficiencies of non-waiver cases in category Il
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