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sites based on the appropriateness of facilities and equipments, adequacy of pool of personnel to support
clinical studies, proper activities of IRB, educational program on GCP for investigators, and structures and
activities to manage clinical studies. As of 2006 there are 33 sites accredited for phase I studies, 90 for
phase II, and 113 for phase III.

Along with the government efforts, academia and industry also joined to establish infrastructure for
clinical trials and to activate multinational global trials as well as new drug development by domestic
companies. Many major university hospitals invested in the setting up of clinical trials centers of their own.
Even though funded in part by the government, these nine centers get the main support from their own
institutions and in some extent receive contributions from regional councils and industry. These CTC's
have independent spaces for clinical trials, up-to-date facilities and equipments, personnel, operating systems
to support clinical studies of individual investigators, and to plan, design, conduct, analyze and report their
own studies, especially focusing on early phase trials. Medical directors of the multinational companies
eagerly persuaded the headquarters to bring in global trials to Korea. Leading domestic companies started
to invest more funds for new drug R&D.

However, we recognize the current situation as only a starting point and a chance to really become
one of the leaders in the international community for clinical drug development. We see our strengths and
weaknesses, threats and opportunities. Strengths lie in the high quality medical professionals both in medical
research and practice, ability of academia and hospitals to mobilize the resources to meet the needs,
recognition by every stakeholder the necessity and urgency to act now to get involved in global clinical
drug development, openness of the government to invite expert opinions from academia and industry,
sharing of information between the responsible parties, and our previous experience of successful stories
in other fields of industry, such as automobile and IT. Weaknesses are short history and experience,
inadequate infrastructure, inadequate number of professionals in variety of fields, lack of in-depth quality
and efficient systems to make ourselves attractive as top-notch sites, rising costs in clinical trials, limited
funds, and insufficient time. The worldwide recognition of the importance of participating in global trials
has triggered many non-core countries like China and India to gear up their efforts to meet the international
standards in clinical development. With the enormous human resources, cheap workforces, and government
initiatives, among many these two countries are slowing absorbing worldwide global clinical trial markets,
possibly acting as threats on our ends. However, at the same time, now is the critical time for us to turn
things to opportunities. Being more reliable, showing excellence in performance, keeping the commitment,
achieving competitiveness in quality, speed, and productivity, more actively interacting and getting more
deeply involved rather than just participating in clinical development process as well as promoting ourselves,

we can make the difference.
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Global clinical trials in China
— Antihypertension drug : Phase I clinical trials in China —

Pei Hu

Clinical Pharmacological Research Center,
Peking Union Medical College Hospital, Beijing, China

With the growth in the living standard of the Chinese people, the population suffering cardiovascular
disease increasingly grows in number. China has higher cardiovascular disease mortality rates and deaths
from cardiovascular disease made up 40 percent of the total deaths in China in recent years, higher than in
Japan, the United States and some European countries. China now has 130 million people suffer from
hypertension and the figure is growing at a speed of3million per year.

The present paper would like to give some information about the new drug evaluation system such as
Clinical Research Institution in China. As an example, the paper revealed two Pharmacokinetic Studies for
Antihypertension Drug that conducted at Phase I Unit, PUMC Hospital, Valsartan from Novartis and
Olmesartan medoxomil (CS- 866) from Sankyo.

Valsartan is an angiotensin II receptor antagonists. Valsartan is used alone or in combination with
‘other medications to treat high blood pressure. It is also used to treat heart failure in people who cannot
take angiotensin-converting enzyme (ACE) inhibitors. This May, the U.S. Food and Drug Administration
(FDA) approved two new, higher dose formulations of the high blood pressure medication Diovan HCT ?
(valsartan/hydrochlorothiazide) : 320 / 12.5mg and 320 /" 25mg. The approval of the higher strengths
of Diovan HCT provides more options to help physicians more effectively manage their patients’ high
blood pressure. The new formulations of Diovan HCT will be commercially available by early June 2006.
The result of PK study conducted in PUMC Hospital showed lower system exposure compared with
Caucasian at same dose level of Valsartan. It would be help for Chinese physician for using higher dose of
Valsartan in Chinese hypertention patients.

A pharmacokinetics, safety and tolerability of both single and multiple oral doses of Olmesartan in
healthy Chinese subjects was carried out in 2005. Olmesartan medoxomil (CS—866) is a new orally active
angiotensin II receptor antagonist that is highly selective for the ATlreceptor subtype. Olmesartan
medoxomil (10-40mg) has been shown consistently to achieve significant reductions in both systolic
and diastolic blood pressures in human studies. Itis an effective and well-tolerated agent with a long duration
of action, allowing once-daily dosage in the treatment of hypertension. The results showed that CS - 866
was well tolerated by Chinese healthy subjects at dose of 20mg. The pharmacokinetic profile of Chinese
subjects was similar to those of Japaness and Caucasian at dose of 20mg.

Overall Conclusions was made as follows.

Many Phase I trials for new hypertension drugs has been studied in China

* Tolerance: experienced

* PK: experienced

* PK/PD: less experienced

* Population PK: less experienced

* Special population PK: less experienced
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Table 1 Global EBD 4 E

—RBROERBLOER R

® J-GCPDHETNHEITTHY, EXMICBEADBREEDS &L
e Tli, ANESIDHI ITEETHAIME,?
— Document (IB, Protocol, CRF & &) I\ T
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TAICHTEIXEBETTOT, TR EZDET
PRMOEETEHIAI L NRKDLSATHE
7.

Bk aplisRELET. Zhiz7eban
D—ETTA (Fig. 1), T2V DNXFX5
HATHT, E50VIDITHLEEBRDIZD HE
W, TR a—sTHERSBELTLES & Z
A2RHDETH, pHEFIS RN, 2<DED
BREES A XEBEATHNEDT, TDRAAK
FAILBERLDBRMA»E WS I L 2HETHh
W, Z2hiE BN —F iz ashnetBung
. Zhet 7ot anofTes (Fig 2), HiE
BDWBERTT 54 <) —ORHEFATH S »HE
ANTOBESTT. RIZCRFT¥ (Fig.3). Z
NEREBIZLZEBBEL Ko TVET., 2272,

ERERRIILESDODETITWETOT, TE37T
TYV—=FFAIDZIR=-R1IDEL T B L2,
bbb OBRTTVET, Fx v 7Ky 7D
FREOVWEBVET, ZDF 290Ky R
6, TLEY VA= 2 —DEIPPEER, HDHW
BEIZF v 770N, 2503 kBbIiC
BoTwgEd., ZhFAKkEFITT (Fig. 4). i
A2 T3R0ERHZHBEHVET. L AXH
&, RETE, EFE+ Ahhnn, BFLEh
7-eCRFDEAIT, —D2 VO EDODEFHBE DRI
EZIXBRESOkg L WS BFEAAND L, TAK
EDRHDIEVWEOTHINF v BB KD
BIT P9 2T7HBA-THWETOT, BhT<<h
WWREDOHEDCRFL D IR DT DT EWA,
LBuE 9 (Fig. 5).

Table 2 BEBEZEXHFICEHLT

AREEES, Oka-Jl, CRF, ICF

HBREBMES, YOI NOFEIIHEFER
—H5E, 7“%@(7‘(:%%&7‘:&5, HIERAR & 18R

® CRFI3#:&ET, RFREHFER

—EDC (RDC) D#HNREZE L L->TE T3 (eCRF)
o RN E

—Z i, local language (HATiZ, BERE)

Fig. 1 Protocol (1)

Fig. 2 Protocol (2)

.9.6. Recording of AEs and SAEs«

When an AE/SAE occurs, it is the resporsibility of the investigator to review all
documentation (e.g., hospital progress notes, lsboratory and disgrostics mports) relative
to ths event. Themveﬂz@:ozw-mthnmouiaﬂrekvmm.‘mmbnnmgmlmgm
AESAE on the CRF. It is not scceptabls for the & to sszd ph pies of the
subject’s medical records to GSK in lieu of completion of ths appmpnm AESAE CRF
pages. Howeves, there may be instances when copies of medical records for certain cases
are requested by GSK. In this instance, all subject identifiers will be blinded on the
copies of the medical records priox to submission to GSK.~*

The § igator will attempt to establish a diagnosis of the event based on sigrs,
andfor other clinical information. In such cases, the diagnnsis should be

symptomws,
documented es the AESSAE end not the individual signsfsymptoms.«

Any AEs or SAEs occunring during the study must be documented in ths subject's
medical records ard on the appropriste page of the CRF. Eech AEor SAE is tobe
recorded individually. Deaths due to progressive disease are to be recarded on the
‘Record of Death’ CRF page and not as an SAE.~

If a clinically significant ebnormat leboratory finding or other ebnommal essessment
meb!hedeﬁmtmofenAEorSAF,t}tnﬂrAECRFpagcorSAECRFpegmustbc
A di 15, if known, rather than the shnommal finding

shmldbemcoz&d.
9.7, Evaluating AEs and SAEs+

071, Assessment of tntensity+'

Ths investigator will maks an assessment of intensity of each AE and SAE reparted. In
this protocal, the intensity of AEs and SAEs willbe graded on a scale of 1 to 5 sccarding
to the Netional Cancer Institute (NCT) Common Terminology Criteria for Adverse Events
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«10.7. Efficacy Analyses
.10.7.1.  Prinary Analysise

.Responze Rats (RRY ..

The pri indicator of drug efficacy is tumor resporse rate, defined a5 ths percentage
of gubsjects echieving either a complete or partial turor respanse. «

«10.7.2. Secondary Analysis+

« Clinical Benefit.,

This i the percentege of subjects achieving 6 complete or partial (confinmed) tumor
responss or diseass stebilization for 24 or more weeks .

«Time 1o Responsev

This is defined as the tire from the start of treatment until first o ted evidence of
partial or complete tumor respanse (whichever status is recorded first). When tumar

is confirmed ot a repeat t, the time to response will be teken to be the
first tims that the msponse was observed +

The times to resp willbe tzed for each cohort using a Cumuletive Incidence
cave, which uses o competing risks epproach. A competing risk is the occumence of &
secondary event that prechudss the possibility of the primary event occurring - in this
case, death without response is & competing risk for time to respornse. For subjects who
withdraw with no tumoz response, the time willbs censored at the tims of withdravral
from the study.+
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BT E S REMEBORERSD Z L1, £<
DR, £ OERBMU T BHE L, —AEK
CRBERABEIREL A AEANS D ¥, IS
M EESOBARSURESRE IR TS
BABHVETOT, 2503 BARRDEIT
WBHRRAICEREE LW E AL, 1B

BICEMBA MO LD CREIE-TEFT

(Table 3). BEIZ, AP SOBRTIEZID—
OLDODOBWMABTLEHFICRFTEh TS
DT WIREET, IRBEROKT & ¥ L 2 hud
W AW, 2505 RREIPBH LB TEHDOL
BOTY., BIE, COBPOAEReMm—L LS &
THIBENHDET. THIZIFRICHZLETS
EZATREVW,EBSTHET,

—DFEBEL T AEEE-WEZAER, 7u b
NEZBREBIADOKEABREINTOE T4,
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N=t VPO EBEIHEEBESNDETH, &

Table 3 RPN : WMETE DM
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FLEHE SR TS DI TIEEWL., TIH5,
BRABEZLI—A FYOBEFOE > R L T A
e ET, EROEFBSBHAANG LNIT,
INTEIBREBET LS LIt hDET
(Table 4). 72k ZiXd BHERICIOFHBEANL
TEEH LU TI0MEAANBRRET, &80 EE
BniEg»r0ETHAAR S L, 22 THRERI
BboTLEWET. BIFEELEELEZRE DS
DELER, HEMERSZDFiZEnrknEn
SLZANBDET.
ZHNIEBHEEREOBETTR, ZOLSIZK L
TRFELE Eh3BAREVES T (Fig. 6).
BADORMEES LS ZLT, BERUMNTS
LZATEH0ET. 7, HARBTRES L
THEHNHDOERLDEENEHIZ L > TL 2384
R0 E3 (Table5). SBOEE TIIEKIZIE
FLTY, HETRSED A LARBZVRENSE
HLHDFETOT, ZOWMTE LOHEEKD LT,
JOMEFRBBEIZE > TL B EBVET.

Table 4 BRI L BESADHAAAR

e7uta—Lt REERLHABMBHEE AT
% :

e X4 DEMED S DHMAANBERIZ, HTLE
RES AW

o RRICMHEBELBE LADOHEAANSET THIT,
ZORRTRERET TS

o HAZJO|MATHRREERT 5 Z L idhikAn

Table 5 JEER L OEHEIZOWT

o RIKDEE R, Data DI R WT, EEONE
FEVBERTIBAMNEV

e HEDRIIZOVT, 5 F DAL AVEELER
THILHHD

¢ T IHAEDEFDOEME L TH< LREND
AR
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Fig. 7 FDA1572

Clin Eval 35 (2) 2007

ZhitEMOBRETT (Fig. 9). PERIDIE
ém,%ﬁ%goivumofuéwéﬁiéh
32184 ¢ 50 %7 (Fig. 10). IRBTT 4, FDAD
BEICEBE, REZARRET, KIZFEVWID
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Fig. 8 Statement of investigator financial
interest (Financial disclosure)
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HFROBEDRERLE-> T, AREBEZFIOET
ERAXNTHROB IR TR EDTRENVDT,
BIRET &S TR 2O Ic et BRM
LN AL L FERRICERE A LSS bt
Witgwn, TS, BRTHRESFIEE 555
GBI LABEBTHIVLENDS. BBLAIL
NTHHAEAILZDEL)ZMEEDBHRETIT
B LRERUTED T (Table6). ZHAHEER
DEZADEEDOMEE D X T,

2. FDA OEZE

TIZRIZ, FDADEERED I Ik Eh3H»
EEBICRNRX BT AFAZ T, FDADEE,
o, HEOBR~ADERIE, 74U EAD
F— AR+ GTiEEVE X BHOTF -2 NFE
EPAEEDTNBELEE, HEVRESHP LY

Table 6 FFE@PTORBOPILICOWT

o {t SR EIEFBIR D Pitfall —&h Ok

—HRDHEDERE LD BZBWVEETEINS 3

—#iz %, BARSRO Potential i3> Ty

—HEMOLLELT BHUTERLENERID S
%

—ZML T hEBEXANOFEELHANNE

Table 8 Routine vs directed inspections

Routine
® Inspections assigned for INDs, NDAs

Directed (“for cause”)
® Problems identified during review process
® Complaints reported to DSI

- FDA, other Agencies

- Sponsors/monitors

- Institutions/IRB’s

» Subjects/Public
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DTIEEVWIrERDLNE LS4 &L XIZ, FDADE
RIIHE/ZT LI TY (Table7). BEOEEL
EREEDRIAINOMOES, fiEICV ) L ERICK
AEELMAEH D T (Table 8). 7275, HWHthE
ROBRIIEHOERIIL» EPELWVWES T
7. ERICIEROEFE H 5D T, EREV-
Td, o LdbhroEBRIZEDZLNEL
b5 E5TT.

flZT500, BEDRITTH, BrHERI N
TWaBD, REBT I VIZi- TRhEW & ET
ENTNBDN, BEILADENBHFEICTFON
TVBRBIZIES>TOBENEI D, TH0VWHHD
ARBZOMNENTY (Table9). BEHFE®IZIiZ. B
EATERILCTTS, V-AF— 2 LDBAMULER
5. FDAO K4 BNEFIZRTEFRV-ERIZ,
[MAANOGN2BEXANKYIZNEDTL &
] EVWIERICT) I T4 THERE S K

Table 7 Criteria for assigning international
inspections

International sites may be audited :

¢ if there are insufficient domestic data ;

® only foreign data are submitted to support an
application ;

® domestic and foreign data show conflicting
results pertinent to decision-making ; or

® there is a serious issue to resolve, e.g., suspicion
of fraud, scientific misconduct, significant human
subject protection violations.

Table 9 Objectives of clinical investigator
inspections

® To verify the quality and integrity of bioresearch
data

® To determine whether the clinical study was
conducted in accordance with the investigational
plan and in adherence to FDA guidelines and
applicable regulations

® To protect the rights and welfare of human
research subjects




EEVTVWET, ZO&5ABFERECE VST
Lid, 25 TRAEVESEBH -7, WANWALZ
EMBBETOHEEICREIDA TR ENWS T L
LB Z 7 (Table 10). » 3 WIIRABRDO 7o 3
MMIB>THFS>TOBEINESI», I LIZRH
TWauhy, Thha b, EEFISHEIZHNL AT
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B35, Z2WHZLERBE. ZOADIZHETY
BRRTRE2EDL, REXMIZTZALIZEDS
KoL BuEg,

FDAIZ X 3 EROERIZIZOIFEHIZH»N T
WEENE T (Table11). [IFEHIZKALW, #F
IS 2D IFHAIENSIEDE  [H

Table 10 Clinical investigator inspections

vs
© Case Report Forms
vs

© Source of subjects

@ Did subjects exist?

© Consent obtained?

Committee?

What does FDA look for during the inspection?
1, The FDA Inspection (Audit) compares
© Source Medical Record Data

© Data Listing Submitted to NDA

2, Clinical Investigator inspection determines

© Did they have the disease under study?
© Did they meet inclusion/exclusion criteria?

© IRB/Ethics Board Review Obtained?

3, Clinical Investigator inspection determines
@ Was the protocol followed?
® Did the subjects receive the assigned study drug in the
dose, route and frequency specified by the protocol?
©Are the case report forms complete and in agreement with
source data? Compare with NDA data listing
© Are adverse experiences reported to sponsor and Ethics

@ Adequacy and completeness of records

Table 11 Compliance classifications

® NAIl - No Action Indicated
—Firm is in compliarice
® VAl - Voluntary Action Indicated

— Minor deviation(s) from the regulations
— Voluntary correction requested

e OAI - Official Action Indicated
— Serious non-compliance requiring regulatory or
administrative action by FDA ; Data Unacceptable
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FOEATRANVTIhESHEREFELHDE T
RIEVWSIFDE [ZONARERERERS D
FTOT, AEELTLEEN] D3DTT. £
DERES LBV &, FBHITE->TRE T —
AOFIFTEDZHEFEAIT L, REDFAIIIL
FERETBLVVIBRERITIZEEEDDLIET
(Table 12). Z#Ii22004FEDF — 2 TTH, L —
FLUIRDBE, 1.2~13%< 5 VDEREGRZEZ
STEH, ERIZL > TFHIBAICIT 2SS
WOEETH 57L& 5 TF (Fig. 11). ZhIXERR
IZESNEIZB O TFDARBERIZA- RFETT.
EEAETRTOETIDITET (Table
13). FRHEATEROATVET. 27, 356
NEHOWEROWE T, 88EFEIZM ALDEAED, KiX
EORHO_HFBDOEE #ZIT T ET,

3. RN EEEREBR; EELED

PDLE#EglFETL, BEFLEEBROBEMEIC
LT, L TOnWEFR T NTHEZET
BEZOLWERHBETIFRELT, /-, ¥
DRERBICIZZD L EOBRERDOBMEE > T3
EVWHZENRDDETOT, ZH50HHDITMbH
52 Li2k-T, 2ORFROKLGRO BRI
FE<B5FHZ LT, HEMETFNNVyT—U%
WMEFERELEDET (Table 14).

¥ RIZEV )T A AN ADFE L TEZE
L7=2%, Bl B nrr» 30BKEREES TS
MEWVNSZ LR FDA»SD FF 24 M
THETL, HRMICRF EhTHwaRRTT.

Table 12 What is generated after an inspection

— Warning Letter

- Informal Conference

- Consent Agreement

Where Official Action is Indicated

— Recommendation to Reject Data
- enforcement option for non-U.S., non-IND sites

— Disqualification of a clinical investigator (21 CFR 312.70)
- Notice of Initiation of Disqualification Proceedings and
Opportunity to Explain (NIDPOE) letter

- Notice of Opportunity for Hearing (Formal)

- Part 16 Disqualification Hearing

— Referral for criminal prosecution (OCI)

Fig. 11 Prevalence of fraud in clinical trials (FDA data)

Routine FDA inspections (1/77-9/2004) : = 6,730

Total OAl cases = 84
Percent OAl = 1.25%

Directed FDA inspections (1/77-9/2004) = 818

Total OAl cases =153
Percent OAl=18.7%
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Table 13 Sites of international inspectioné 1980 — 2004 *

Algeria** 1 Germany 45 Norway 34
Argentina 9 Greece 2 Panama 2
Australia 8 Guatemala 2 Peru 5
Austria 4 Hong Kong 4 Philippines 1
Bahamas 1 Hungary 8 Poland 9
Belgium 20 Ireland 1 Portugal 2
Brazil 8 Israel 4 Romania 1 .
Canada 122 Italy 27 Russia 19
Chile 2 Japan 3 Slovenia 1
China 1 Kenya 1 South Africa 20
Costa Rica 7 Latvia 3 Spain 14
Czechoslovakia 5 Lithuania 1 Sweden 26
Croatia 2 Malawi 1 Switzerland 1
Denmark 8 Mexico 8 Taiwan 1
Dominican Rep. 1 Netherlands 20 Thailand 1
Egypt 1 New Zealand 3 U.K. 82
Finland 14 Nigeria** 1 Venezuela 2
France 41 Zambia 1
Gabon 1
* through 9/30/04 ; total = 582
** data reviewed in U.S.

Table 14 %¥, BEERER{RRBIPLREZON

o HiMEERDENK L DEFHEDRE VR
Drug-Lag DfE#H, REMBHOHLE

* BEMDEIERTOHERE - BE
¥ LBEE, 54 A, S/ T2 OHE
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Adaptive design, Enrichment approach, bio marker
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