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当前，我国药品医疗器械产业快速发展，创新创业方兴未艾，审评审批
制度改革持续推进。但总体上看，我国药品医疗器械科技创新支撑不够
，上市产品质量与国际先进水平存在差距。为促进药品医疗器械产业结
构调整和技术创新，提高产业竞争力，满足公众临床需要，现就深化审
评审批制度改革鼓励药品医疗器械创新提出以下意见。



1. 改革临床试验管理

2. 加快上市审评审批

3. 促进药品创新和仿制药发展

4. 加强药品医疗器械全生命周期管理

5. 提升技术支撑能力

6. 加强组织实施

支持临床试验机构和人员开展临床试验

将临床试验条件和能力评价纳入医疗机构等级评审

开展临床试验的医疗机构建立单独评价考核体系

鼓励医疗机构设立专职临床试验部门，配备职业化的临床试验研究者

完善单位绩效工资分配激励机制

对临床试验研究者在职务提升、职称晋升等方面与临床医生一视同仁

允许境外企业和科研机构在我国依法同步开展新药临床试验



 临床试验机构资格认定实行

备案管理

激发潜力，释放活力，回归

责任，竞争机制
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Objectives of the Guideline

 The purpose of this guideline is to describe 

general principles for the planning and design of 

MRCTs with the aim of increasing the accepta-

bility of MRCTs in global regulatory submissions.



Basic Principles
1. Strategic use of MRCTs can increase efficiency of drug. 

2. The intrinsic and extrinsic factors should be identified early before the design of confirmatory MRCTs. 

3. Strategic allocation of the sample size to regions allows an evaluation of the extent to which this 

assumption holds. 

4. Facilitate the assessment of consistency in treatment effects across regions, and support regulatory 

decision-making. 

5. A single primary analysis approach for hypothesis testing and estimation of the overall treatment 

effect should be planned so that it will be acceptable to all concerned regulatory authorities. 

6. Ensuring high quality of study design and conduct in accordance with ICH E6 in all regions is of 

paramount importance to ensure the study results are interpretable. 

7. Efficient communication among sponsors and regulatory authorities is encouraged at the planning 

stage of MRCTs. 



The Value of MRCTs in Drug Development

Figure 1.  Illustrations of clinical drug development workflow across regions for drug submission 

and regulatory review in independent and global strategies 



Classification of intrinsic and extrinsic factors—ICH E5 APPENDIX A 

E17 and E5 should be used in combination.



Collecting and learning intrinsic/extrinsic factors 

are the key for design success

Figure 2. Illustration: primary endpoint modulated by intrinsic and extrinsic factors across regions; (2a) by 

severity of disease, (2b) by ethnic group.  



PK and/or PK-PD studies-E17
It is important to execute well-planned early development programmes.

 PK studies should be undertaken in the major ethnic groups most relevant to the regions 

to be included in MRCTs.

 If differences in PK, will allow for decisions with respect to the need for PD studies and 

dose-response studies  in different regions and/or subpopulations.

 Dose-response studies should cover a broad range of doses and generally include the 

populations to be enrolled in confirmatory MRCTs.

 It may not be necessary to obtain PK-PD or dose-response data from subjects in all 

regions planned to be included in confirmatory MRCTs.

 The dose regimens in confirmatory MRCTs should in principle be the same in all 

participating ethnic population.  However, if earlier trial data show a clear difference in 

dose-response and/or exposure-response relationships for an ethnic population, it may 

be appropriate to use a different dosing regimen, provided that the regimen is expected 

to produce similar therapeutic effects with an acceptable safety margin.









More innovative compounds are entering clinical development stage in 

China, creating increasing demand for clinical trial resources 
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Ticagrelor Clinical Development

PLATO (n = 18,624)--MRCT

4 phase 2 studies (n=1380)

• DISPERSE 

• DISPERSE 2

• ONSET/OFFSET

• RESPOND

41 Clinical pharmacology studies

205 Non-clinical studies



Clinical Pharmacology
I. ADME

In vitro study: 

 Absorption,Distribution,Metabolism

 Enzyme Inhibition,Enzyme Induction

In vivo Metabolite Identification-14C

II. PHARMACOKINETICS

 Single Ascending Dose (FIH)

 Multiple Ascending Dose

 Age/Gender

 Japanese/Caucasian :Single and Multiple 

Chinese （2008）

 Food Effect

 Mass Balance Study

 Clopidogrel BE（over-encapsulated）

 TQT

III. SPECIFIC POPULATION 

 Renal Impairment (2007)

 Hepatic Impairment(2007)

IV. DRUG-DRUG INTERACTIONS

 Ketoconazole ,Diltiazem, Rifampin, Desmopressin, Oral 

Contraceptive, Midazolam, Tolbutamide

 Aspirin, Simvastatin, Atorvastatin, Digoxin, Heparin,Enoxaprin

V. BIOPHARMACEUTICS 

 Absolute Bioavailability（2007）

VI. PHARMACODYNAMICS--POC

 Onset Offset 

 RESPOND

 Ticagrelor + ASA vs. Clopidogrel + ASA

 Loading Dose

 Uric Acid

 Respiratory Parameters

MRCT Design

https://www.accessdata.fda.gov/drugsatfda_docs/nda/2011/022433orig1s000clinpharmr.pdf



single-dose: (0.1, 0.3, 1, 3, 10, 30 and 100 mg),  30–400mg, 900–1260mg

Pharmacokinetics-FIH 

https://www.accessdata.fda.gov/drugsatfda_docs/nda/2011/022433orig1s000clinpharmr.pdf



Ticagrelor – pharmacokinetic parameters

Absorption • Rapidly absorbed in the small intestine

Distribution • ~99.7% bound to human plasma protein

Metabolism

• Predominantly metabolized by CYP3A4/5 in the liver, which may account for 

drug/drug interactions

• Metabolized to active metabolite (AR-C124910XX) and/or inactive metabolites

Elimination
• Primarily eliminated via biliary secretion

• Less than 1% excreted in urine

Pharmacokinetics

• Peak plasma concentrations and steady state are dose-proportional and occur 

between 1.5 and 3 hours

• Half life ~8 hours

• Dosing with food increases the area under the curve (AUC) ~20%

• AR-C124910XX (half-life ~10 hrs) accounts for ~30% to 40% of total activity

Husted S , et al. Cardio Ther. 2009;27:259-274; Butler K et al, Can J Clin Pharmacol. 2008;15:e684-e685 [Abstract 562]; 

Teng R. Eur J Clin Pharmacol. 2010;66:487-496. Data on File, Investigator’s Brochure.

CV-1212-Br-0218 有效期至2013年11月



Ethnic Differences：Japanese/Caucasian

Ticagrelor ( )and AR-C124910XX ( )

Systemic exposure is significantly higher (by median ~ 20%) in healthy Japanese

%IPA is slightly higher in healthy Japanese. There is no need to adjust ticagrelor dose in 

Japanese subjects.
https://www.accessdata.fda.gov/drugsatfda_docs/nda/2011/022433orig1s000clinpharmr.pdf



Chinese Caucasian

Healthy volunteers 

(n=10)

Healthy volunteers 

(n=13)

DISPERSE

CHD

(n=34)

DISPERSE2 

ACS

(n=16)

Steady state 90 bd 100 bd 100 bd 90 bd

Ticagrelor Geometric mean (%CV) Mean+SD

Cmax, ng/ml 915 (32) 626 (46) 810 (41) 770+411

AUC, ng.h/ml 7168 (35) 4108 (43) 5530 (48) 4762+2443

AR-C124910XX

Cmax, ng/ml 311 (25) 219 (49) 261 (41) 257 +139

AUC, ng.h/ml 3511 (31) 1701 (47) 2108 (40) 1961+946

Li H et al. Clin Drug Investig 2012;32:87-97



IPA--Inhibition of Platelet Aggregation



Screening

V1
Randomisation

V2 V3 V4/4a V5 V6/6a

Follow-up

V7

3-14 days 

before 

Visit 2

Day 1 Day 7 Day 14 Day 21 Day 28 Day 35

Aspirin 75-100 mg qd in all arms

DISPERSE 1 Study Design

bd = twice daily; od = once daily.

Husted SE, et al. Eur Heart J. 2006;27:1038-1047.

N=201

AZD6140  50 mg bd (n=41)

AZD6140  100 mg bd (n=40)

AZD6140  200 mg bd (n=37)

AZD6140  400 mg od (n=46)

Clopidogrel  75 mg od (n=37)

Objective:

To assess the PD, PK, safety, and tolerability of AZD6140 relative to those of 
clopidogrel in patients with stable atherosclerotic disease

CV-1212-Br-0218 有效期至2013年11月



Dose response relationship



All patients received aspirin (≤325 mg first dose, then 75-100 mg od) and heparin/LMWH and/or a 

GP IIb/IIIa antagonist。

Randomisation
V1

Day 1

V2 V3 V4 Follow-up

Week 4 Week 8 Week 12 Final Visit

+7 days

AZD6140 90 mg bd (n=334)

AZD6140 180 mg bd (n=323)

Clopidogrel 75 mg od (n=327)

Onset of chest

pain and 48 hours 

maximum to

randomisation

N=984*

DISPERSE 2 Study Design

*Randomised patients who received ≥1 dose of study drug.

GP = glycoprotein; LMWH = low-molecular-weight heparin.

Cannon C, et al. J Am Coll Cardiol. 2007;50:1844-1851.

Objective : To assess the safety, tolerability, and preliminary efficacy of different dosing 

strategies of AZD6140 vs clopidogrel in NSTE-ACS patients



https://www.accessdata.fda.gov/drugsatfda_docs/nda/2011/022433orig1s000clinpharmr.pdf















source；CCDRS



https://www.accessdata.fda.gov/drugsatfda_docs/nda/2011/022433orig1s000clinpharmr.pdf

consistent 
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Concluding remarks

Proactive, Structured and Innovative 

statistical thinking, as illustrated in the ICH 

E17, can be the linchpin to make these 

happen.—William Wang,PHD



Thank you very much 
for your attention 


