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Objectives of the Guideline

m 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

Strategic use of MRCTs can increase efficiency of drug.
The intrinsic and extrinsic factors should be identified early before the design of confirmatory MRCTSs.

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

Facilitate the assessment of consistency in treatment effects across regions, and support regulatory
decision-making.
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.

Ensuring high quality of study design and conduct in accordance with ICH EG6 in all regions is of
paramount importance to ensure the study results are interpretable.

Efficient communication among sponsors and regulatory authorities is encouraged at the planning
stage of MRCTs.



The Value of MRCTs in Drug Development

1. Independent strategy: Local trials

I Submission*l
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3
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2. Global strategy: representative example of MRCTs
I Submission®™ I

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ ==
Aregion % Exploratory t=guiatony
\  clinical trials ** , ) Review
\ I ludi Multi Regional i
ap SFETEIERAE Confirmatory Submission* | L
S ph 1 1
_ o ENESERNRG SN Clinical Trials - .
B region J/ (PK/PD) study I Regulatory
/! | Review
e e 1 1
No delay

Figure 1. lllustrations 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

INTRIMNSIC EXTRINSIC
T - -
S enetic i pa?hrllz}rglgui!::ua%mcghirij’t?una Environmental
i Age Clim ate
Sender i (children-elderly) Sunlight
H eight Follution
Bodyweight

i Liver Culture
E bidney Socioeconomic factors
i Cardiowascular functions Educational status

ADME Language

Receptor sensitivity
Face Medical practice
Disease definition/Diagnostic
Senetic polymorphism : Therapeutic approach
of the drug metabolism i Drug compliance
Smoking
: Alcahol
Fn:u:nld hakits
Senetic diseases : Diseases Stress
Fegulatory practice/GCP
MethodologwEndpoints

E17 and E5 should be used in combination.



Collecting and learning intrinsic/extrinsic factors
are the key for design success

a) b)
Responseson | Responses on
the primary the primary
endpoint endpoint
Region Il Region Il
Overall Overall
Region | Region |
A= = 5 -
Regio/ egionll 93‘0” \Reglon "
2 g3 , 7 Group A Group B Gro C | Group D
mild ' Mod.erate Severe Ethnic group
Severity of disease

Figure 2. lllustration: 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.

m PK studies should be undertaken in the major ethnic groups most relevant to the regions
to be included in MRCTs.

m 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.

m Dose-response studies should cover a broad range of doses and generally include the
populations to be enrolled in confirmatory MRCTSs.

m It may not be necessary to obtain PK-PD or dose-response data from subjects in all
regions planned to be included in confirmatory MRCTSs.

m 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.



Deepening the Drug Innovation Ecosystem
Reform — A Plan to Design and Build China’s
Clinical Research System

RED-based Phamaceutical Association Committee (RDPAC)

C om mittee of Drug Clinical Evaluation and Research, Chinese Pharmaceutical
Association

P eKing University Asia Pacific Economic Cooperation Regulatory Sciences Center of
Excellence (PKU APIRB Regulatory Sciences CoE)

P eking University Clinical Research Institute (PUCRI)
China Phammaceutical Enterprises Association (CPEA)
C hina Pharmaceutical Industry Association (CPIA)

China Chamber of Commerce for Import & Export of Medicines 8 Health Products
(CCCMHPIE)




Clinical trial is the most crucial drug development stage, accounting for a
large part of the time spent and total investment

Successrate?!
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SOURCE: Mckinsey repord {Trendsin Attrition); literature research




Clinical research has become one of the most significant bottlenecks for
China’s drug innovation

Mot & major lirmiting factor
in the shon-term, yet
remains as important
sources tfor fostering
continuous future
innovation

Folicy environment has
improved significantly
following the CFDA'S
refarmm, howewer
successtul policy
implementation requires
deepening regulatory
reform and capability
building, enabling drug
innowation through
science-bhased regulation
and management

Basic
research /
drug
discovery

Top-down design

Clinical research

Procure-
ment and
reimburse-
ment

Regulatory

Intellectual Property Rights (IPR) protection

Capital investm ent

Reimbursement nesads
immediate
im provem aent

I the near term, will
limit patients' access
to marketed
innovative drugs

If the pipeline drugs
soon to be approved
in the next five yvears
cannot be rewarded
propery, pharmacos
will be disincentivized
to continue the
investmentin R&D,
and the industry will
lose the
Lnprecedented
innowvation
rmoamenturm




More innovative compounds are entering clinical development stage in
China, creating increasing demand for clinical trial resources

Number of Chem Class 11 and Biologics Rapid increase of the number of CTAs approved further highlights resource
Class 1 molecules newly approved for constraints in clinical research
clinical trials each yearin China
B Therapeutic Bio Class 1 Number of approved clinical trial applications (CTA) !
Chermical Class 1. 1/Mew Class 1 3,666
t 2554
? ~2000
659 687
+38% p.a. H 208
2012 13 14 15 16 201782
Number of clinical trial centers with GCP certification
40
35 B 80 557
5y i o
45 459 489 439
# 478
30 29 874
17
2012 13 14 15 16 2017
Jan-

ot 2012 13 14 15 16 20178



Overall assessment: China currently ranks No. 9 amongst leading drug
innovation countries in clinical research capabilities

Scores indicate: in each dimension, the country with the highest walue (No.1) is indexed as 100 points, and other countries’ scores
= walue of the indictor of that country F Mo 1's walue ™ 100

Ho.1 Mol2? Ho3d NoAd Ho5 Hokb HNo.7 Ho. .8 Ho 9 No.10 Ho.11 No.12

= = - (e ) - > L o 5 i -
Swritzer-

us UK Germany Canada France Australia S. Korea Japan China land Denmark India

Ho. of interventional
clinical trials initiated 100 23 23 23 23 11 18 11
between 2014-2015

Ho. of Phase | clinical
triaks? in interventional 100 S0 ar 18 21 21 24 27
trials initiated in 2016

Ho. of Phase WAl
MRCT (interventional
trials) intiated in 2016
by sponsors

Mo. of research
articles published in
JARA, Lancet, and 100 33 F 10 =] g ] 2
MEJM between 2014-

2016

100 55 B8 B2 49 34 29 24 14 15 4

Overall score of

clinical trial 100 42 34 28 25 19 13 16
capabhilities

1 Excluding trials for generics such as hioeguivalence trials
SOURCE: ClinicalTrials.gov; AMNZCTR database; Asuno Shinvaku database; CTRI database, DRSS database; Health

Canada's Clinical Trials database; EL Clinical Trials Redister; LUK Clinical Trial Gatewway; South Korea's CRIS
database; Web of Science database;, GBI Metrix database 12



Few pivotal studies of First-in-Class drugs are led by Chinese Pls in the last

3 yvears
First-in-Class drugs approved by By country break-down of the 40
US FDA!' (2014-20186) publications

108 40

40 research papers
First-in-class linked to pivotal

drugs 37 studies of these 37
first-in-class drugs

i
_
)]

A
Others 71 == UK
'. Germany

Others-<

1 Drudgs with newe pharmacedtical mechanisms as defined by LIS FOA Movel Drug Approval Annual Report
2 Including France, Switzerland, Spain, the Metherlands, Australia, Greece, Russia, Belgium

SOURCE: FDA MNowel Drug Approval Annual Repaort; FOW Drudg Trials Snapshot; Clinicaltrials gow; Pubhd ed; literature search

22



Outline

CFDA'’s reform
ICH E17 Overview
The importance of Clinical Pharmacology Study

Concluding remarks



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

|. ADME IV. DRUG-DRUG INTERACTIONS

In vitro study: m  Ketoconazole ,Diltiazem, Rifampin, Desmopressin, Oral

= Absorption,Distribution,Metabolism Contraceptive, Midazolam, Tolbutamide

m  Enzyme Inhibition,Enzyme Induction m  Aspirin, Simvastatin, Atorvastatin, Digoxin, Heparin,Enoxaprin

In vivo Metabolite Identification-14C

ll. PHARMACOKINETICS V. BIOPHARMACEUTICS
m  Single Ascending Dose (FIH) m  Absolute Bioavailability (2007
m  Multiple Ascending Dose
VI. PHARMACODYNAMICS--POC

m  Age/Gender o off
m  Japanese/Caucasian :Single and Multiple . nset Offset

Chinese (2008) =  RESPOND
s Food Effect m  Ticagrelor + ASA vs. Clopidogrel + ASA
m  Mass Balance Study n Logding Dose
m  Clopidogrel BE (over-encapsulated) = Uric Acid
= TOT [ Respiratory Parameters
[ll. SPECIFIC POPULATION _
m  Renal Impairment (2007) MRCT Desi gn

Hepatic Impairment(2007 - :
. epatic Impairment(2007) https://www.accessdata.fda.gov/drugsatfda_docs/nda/2011/0224330rig1s000clinpharmr.pdf



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

Ticagrelor Pharmacokinetic Parameters, Mean {(%2oCV)

Dose N Chnax T max(h) ATIC L2 CL/F
(g} (ng/ml.) Median (range) (ng h/ml.) (h) (mL/min/kg)
30 7 161 (20.5) 1.5 (1-2) 1005 (14.3) TFT7{13.0) | 6.72 (17.7)
100 9 586 ( 28.8) 1.5(1-.1) 3683 (20.4) 7.30(18.9) | 6.52 (22.4)
200 S 1295 (3223 | 149 ({1-3) 8213 (25.7) 8.09(14.1) | 5.71 {(24.0)
300 8 1746 (18.2) | 1.5(1-3.05) 13170 (22.6) | 7.57 (14.0) | 5.31 (23.5)
400 7 2711 (21.0) | 1.5 (1-2) 18547 (23.8) | 7.88(13.2) | 5.03 (25.8)
AR-C124910XX Pharmacokinetic Parameters, Mean (2oCV)

Dose N Crnax Tmax(h) ATIC (12 CL/F
(g} (ng/ml.) Median (range) | (ng h/ml.) (h) (mL/min/kg)
30 7 42.1(31.7) | 2.0 (1.03-3) 376 (26.1) 9.39 (22.5) 18.25 (15.5)
100 9 166 (27.2) 3.001.5-4.1) 1460 (27.9) | 8.63 (19.9) 16.71 (21.8)
200 b 367 (34.9) 1.5(1.5-3) 3722 {(44.8) | 1005 (17.7) | 13.10(23.9)
300 8 462 (32.2) 2.49 (1.5-4) 4611 (25.4) | 8.54 (17.3) 14.99 (16.7)
400 7 713 (21.8) 1.97(1.47-3) | 6577 (32.3) | 8.77 (15.1) 14.13 (18.2)

https://www.accessdata.fda.gov/drugsatfda_docs/nda/2011/0224330rig1s000clinpharmr.pdf




Ticagrelor — pharmacokinetic parameters

Absorption Rapidly absorbed in the small intestine
Distribution ~99.7% bound to human plasma protein

Predominantly metabolized by CYP3A4/5 in the liver, which may account for
Metabolism drug/drug interactions

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

Primarily eliminated via biliary secretion
Less than 1% excreted in urine

Elimination

Peak plasma concentrations and steady state are dose-proportional and occur
between 1.5 and 3 hours

Pharmacokinetics 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.



Ethnic Differences: Japanese/Caucasian

Japanese/Caucasian 400 mg XXX
600 mg 133 ., 14z 600 mg o7
- = = Caucasian
400 mg 9-5 125
300 mg - 123 =12
_E—.
200 mg lé 1%8
100 mg 134 121
=N —ILEI—
50 mg 125 1241
—a —A s
I;I S.EI IISEI IED 2I;IEI I5 S'EI 1I;IEI I;EI 2I5EI
AUC Cmax 412 24
Geometric Mean Ratio Time (h)

Ticagrelor ™ )and AR-C124910XX (M)
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 subijects.
https://www.accessdata.fda.gov/drugsatfda_docs/nda/2011/0224330rig1s000clinpharmr.pdf




Pharmacokinetics and Tolerability of
Single and Multiple Doses of Ticagrelor
in Healthy Chinese Subjects

An Open-Label, Sequential, Two-Cohort, Single-Centre Study

Haiyarn Li.' Kathleenn Butler” Li Yang e Lhenghua Yarzgl and Renli Te.rzgz
1 Peking University Third Hospital, Beijing, China
2  AstraZeneca LE Wilmington, DE, 1TSA

e

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




C_Iellrrd iovascular

EEIPCurics

REVIEW

Ticagrelor: The First Reversibly Binding Oral P2Y,> Receptor
Antagonist
Steen Husted'! & J.1.J. van Giezen?

1 Department of Medicine and Cardiology, Aarhus University Hospital, Aarhus, Denmark
Table 3 Mean IPA (20 peM ADP, final extent) over 24 h at specified testing times in healthy subjects receiving ticagrelor 50-300 mg bid, clopidogrel
300-mg loading dose or 75 mg/day, or placebo

n Inhibition (%), mean (range)
Treatment group 4h 8h 12h 24 h
Ticagrelor
50 mg bid, day 1 14 92 (55—-100) 82 (19-100) 66 (0—100) 88 (45—-100)
50 mg bid, day 5 14 95 (62—100) S0 (27—-100) 87 (13-100) 79 (3—100)
100 mg bid, day 5 13 97 (72—100) 95 (63—100) 93 (43-100) 93 (65—100)
200 mg bid, day 5 13 o8 (85—100) o8 (89—100) 96 (/9—-100) o7 (/6—100)
300 mg bid, day 5 7 100 (100-100) 100 (100-100) 99 (97—100) 100 (100-100)
Clopidogrel
300-mg loading dose, day 1 14 67 (0—100) 52 (0—98) 57 (0—-100) 56 (0—100)
75 mg, day 14 14 90 (35—-100) 82 (14—-100) 83 (30-100) 77 (11-100)
Placebo 39 7 (0-25) 8 (0-38) 8 (0-48) 5 (0—28)
From Peters et al. [48], Butler et al. [44]. oy e .
Day refers to day within treatment group, not day within study. IPA"Inh|b|t|0n Of Platelet Aggregat|0n

Cardiovascular Therapeutics 27 [2009] 259-27 4 (T 2009 The Authors. Journal Compilation (©) 2009 Blackw ell Publishing Ltd



DISPERSE 1 Study Design

Objective:

To assess the PD, PK, safety, and tolerability of AZD6140 relative to those of

clopidogrel in patients with stable atherosclerotic disease

AZD6140 50 mg bd (n=41)

/

AZD6140 200 mg bd (n=37)

\ 4

N=201 g
\ AZD6140 400 mg od (n=46) R
Screening Randomisation Follow-up
Vll V|2 Vi’, V4/I4a V? V6/f|5a V7I
I | | | | | |
3-14 days Day 1 Day 7 Day 14 Day 21 Day 28 Day 35
before
Visit 2

bd = twice daily; od = once daily.
Husted SE, et al. Eur Heart J. 2006;27:1038-1047.

Aspirin 75-100 mg qd in all arms



Dose response relationship

B Predose 4 h Postdose
100 —
80
70
60
=
< 50
o
40 —
30
20
10
o] T T T T T T T T T .
Ticagrelor Ticagrelor Ticagrelor Ticagrelor Clopidogrel Ticagrelor Ticagrelor Ticagrelor Ticagrelor Clopidogrel
50 mg bid 100 mg bid 200 mg bid 400 mgqgd 75 mg qgd 50 mg bid 100 mg bid 200 mg bid 400 mg gd 75 mg qd
Figure 4 (A) Mean IPA (20 peM ADP, final extent) in patients in DISPERSE IPA sample space. (B) Median (line in box), 25—75% percentile (box), and
receiving ticagrelor 50, 100, or 200 mg bid or 400 mg qgd or clopidogrel 10-90% percentile (whiskers) IPA predose and 4-h postdose on day 14
75 gd on day 1, day 14, and day 28. *No second dose of ticagrelor was (inal extent). Adapted with permission from Husted et al. [50].

given on day 28. Error bars indicate standard deviation, shown only for



DISPERSE 2 Study Design

Objective : To assess the safety, tolerability, and preliminary efficacy of different dosing
strategies of AZD6140 vs clopidogrel in NSTE-ACS patients

Onset of chest

pain and 48 hoursf\— *
maximum to NS g
o \ Clopidogrel 75 mg od (n=327)
random|sit|on >
Randomisation

V1 V2 V3 V4 Follow-up

I | | | | | | | | . . .

Day 1 Week 4 Week 8 Week 12 Final Visit

+7 days

All patients received aspirin (325 mg first dose, then 75-100 mg od) and heparin/LMWH and/or a
GP lIb/llla antagonist.

*Randomised patients who received 21 dose of study drug.
GP = glycoprotein; LMWH = low-molecular-weight heparin.

U™ i rmtmrmrm S ot o~ T A I Al DS ANAT7.CFNA-1011 101



Onset: In patients with stable coronary artery disease, onset of action {measured by 20 uM ADP
mnduced 2oIPA) is faster following the administration of 180 mg loading dose of ticagrelor

compared to a 600 mg loading dose of clopidogrel {(Figure 2)

% Inhibition of Platelet Aggregation

100

a0

fill

40

n

https://www.accessdata.fda.gov/drugsatfda_docs/nda/2011/0224330rig1s000clinpharmr.pdf



The NEW ENGLAN D
JOURNAL of MEDICIN E

Ticagrelor versus Clopidogrel in Patients with Acute
Coronary Syndromes

Lars Wallentin, M.D., Ph.D., Richard C. Becker, M.D., Andrzej Budaj, M.D., Ph.D., Christopher P. Cannon, M.D
Hakan Emanuelsson, M.D., Ph.D., Claes Held, M.D., Ph.D., Jay Horrow, M_D., Steen Husted, M.D., D.Sc.

Stefan James, M.D., Ph.D., Hugo Katus, M.D., Kenneth W. Mahaffey, M.D., Benjamin M. Scirica, M.D., M.P.H.
Allan Skene, Ph.D., Philippe Gabriel Steg, M.D., Robert F. Storey, M.D., D.M., and Robert A. Harrington, M.D
for the PLATO Investigators®

M Engl ) Med 2009;361.
Coppdght O 2009 Massachusetts Medical Socisty.

Study of Platelet Inhibition and Patient

Outcomes (PLATO)




PLATO Study Objectives

e PLATO was designed to

- Demonstrate superiority vs. clopidogrel on the primary
endpoint of CV death, MI or stroke

- Quantify bleeding risk compared to clopidogrel
- Characterize safety and tolerability of ticagrelor

- Enhance knowledge of platelet biology and human disease

- To meet these goals: 18,624 patients, 43 countries, 862
sites,academic governance, extensive infrastructure




Study Design

NSTE-ACS (moderate-to-high risk) STE-ACS (if primary PCI)
Randomized within 24 hours of symptom onset
(N=18,624)

|

Clopidogrel Ticagrelor
300 mg loading dose unless pre-treated 180 mg loading dose, then
then 75 mg qd maintenance; 90 mg bid maintenance;
(additional 300 mg allowed pre-PCl) (additional 90 mg pre-PCl)

Primary efficacy endpoint: CV death + Ml + Stroke
Primary safety endpoint: Total Major bleeding




Sample Size Calculation

We estimated that 1780 such events would be required to
achieve 90% power to detect a relative risk reduction of
13.5% in the rate of the primary end point in the ticagrelor
group as compared with the clopidogrel group, given an
event rate of 11% in the clopidogrel group at 12 months.




PLATO: Patient Disposition in Study

Enrolled
N = 18758

Inappropriately enrolled

N =134

:

Randomized
N = 18624

o

Ticagrelor + clopidogrel
placebo
n = 9333 (100%)

Premature withdrawal from the study
n = 307 (3.3%)

v

Total completed study
n = 9026 (96.7%)
Final visit 7645 (81.9%)
Death 414 (4.4%)
Follow-up/Alive 967 (10.4%)

.,

Clopidogrel + ticagrelor
placebo
n =9291 (100%)

Premature withdrawal from the study
n = 255 (2.7%)

v

Total completed study
n = 9036 (97.3%)

Final visit 7542 (81.2%)
Death 517 (5.6%)
Follow-up/Alive 977 (10.5%)




Main Ticagrelor Results from PLATO

Primary Efficacy Endpoint: Primary Safety Endpoint:
CV death + Ml + Stroke Total major bleeding

—— Ticagrelor (864 / 9333) —— Ticagrelor (961 / 9235)

Clopidogrel (1014 / 9291) Clopidogrel (929 / 9186) 44 589
11.67%

11.20%
9.80%

Ti ci HR 95% CI p-value T ci HR 95% CI1 p-value
e vs. LIoP .84 (0.77, 0.92) <0.001 icvs. LIoP  1.04 (0.95, 1.13) 0.434
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PLATO Efficacy by Region

PLATO: Ticagrelor Effect Apparently Inconsistent
Across Geographic Regions

31 pre-specified subgroup tests conducted for consistency
No a-level adjustment for multiplicity

Indication of qualitatively different outcomes by region
Results in NA appear to be driven by US: HR 1.27 (0.92, 1.75)

KM at Month 12
Characteristic Total Patients Tic Clop HR (95% CI)

Interaction
p-values

Geographic Region

Asia / Australia 1714 11.4 148 0.80 (0.61, 1.04) == |
Cent / Sth America 1237 15.2 17.9 0.86 (0.65, 1.13) ] 0. 045 b _._
Euro / Md E / Afr 13859 88 11.0 0.80 (0.72, 0.90) 0.01 -
North America 1814 119 9.6 1.25 (0.93, 1.67) :

T - - - - - -

0.5 1.0 2.0

Ticagrelor Clopidogrel
Better Better

source; CCDRS




Figure 10: Primary efficacy endpoint by aspirin dose category and treatment for USA and

non-USA
ASA Dose Ticagrelor Clopidogrel
Region (mg) N E N E HR (85% CI) Hazard Ratio (95% CI)
H
us < =100 281 24 251 22 099 (0.55, 1.76) ;
>100 — <300 21 2 15 1  1.47 (0.13, 16.20) !
1
> =300 305 39 330 31 1.38 (0.86, 2.21) ! .\
Unknown 100 19 10 13 168 (0.83, 3.40) =
1
]
! :
Non—US < =100 7225 553 7231 701 078 (0.70, 0.88) - consistent
>100 — <300 476 57 483 52 113 (0.77, 1.64) ’: '/
> =300 117 21 124 18 1.21 (0.65, 2.27) ,
Unknown 808 149 747 176 0.77 (0.62, 0.96) ==
1
i
Overall 9333 864 9291 1014 084 (0.77, 0.92) ,
1

0.5 1 2 4

Ticagrelor(Ti) better | Clopidogrel(Cl) better
Overall Hazard Ratio = 0.84

https://www.accessdata.fda.gov/drugsatfda_docs/nda/2011/0224330rig1s000clinpharmr.pdf
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Pharmacokinetics of ticagrelor and AR-C124910XX
Table 1. Ticagrelor and AR-C124910X PK parameters following a single dose (Day 1) and multiple (Day 7) doses of

Pharmacodynamics
Inhibition of platelet aggregation

ticagrelor - Day 1: IPA over time was dose dependent (Figure 1a).
: — IPA was evident within 30 min of dosing: mean + standard deviation (SD) final-extent IPA was 27 + 26%,
Tlcaumlf)r Ticaurt-lf:r Ticﬂuﬂzk_?r 26 + 27%, and 33 + 31% for the 45, 60, and 90 mg doses, respectively
45 mg bid 60 mg bid 30 mg bid — IPA was maximal at 3 h with 45 and 90 mg ticagrelor (88 + 12% and 96 + 6%, respectively), and at & h with
(n=12) (n=12) (n=12) 60 mg ticagrelor (94 + 6%).
PK parameter® Day 1 Day 7 Day 1 Day 7 Day 1 Day 7 - Day 7: after multiple bid dosing with ticagrelor, the mean final-extent IPA was >85% (45 mg bid), >90% (50 mg
Ticagrelor bid), =95% (90 mg bid) (Figure 1b).
C oo (@imL} 484 (38) 818 (37) 414 (24) 680 (34) 822 (37) 1273 (43) — Between the three ticagrelor doses, differences in mean IPA were small.
AUC 12, (ng-himL) 2114 (42) 3882 (42) 2313 (30) 43851 (37) 3083 (42) 8206 (51) . ) ) )
Figure 1. Mean (+ SD) final-extent IPA following (a) a single dose {Day 1) and (b) multiple doses (Day 7) of
AUC (ng-himL} 3220(51) - 3832 (32) - LEES R - ticagrelor.
e ()P 2.00 (1.00-2.00)  2.00 (1.00-3.03)  3.00 (1.00-6.00)  2.00 (1.00-3.00)  2.00 (1.00-3.03)  2.00 (1.00-3.00)
t,, (h} 10.72 (16.18) = 0.42 (12.53) = 10.14 (17.54) = b
2 a2 Ticagrelor 45 mg = )
Ry = 1.84 (23.8) = 1.88 (20.7) = 2.06 (22.8) s
AR-C124310XX F 100 s+ Ticagrelor 90 mg £ 100 %ﬁ@:ﬁ
Cprax (N@/mL) 88.3 (24.6) 144 (26) FT.1(54) 180 (50) 130 (38) 301 (32) £ & £ T i
AUC 12, (ng-himL) 484 (10) 1060 (25) 504 (55) 1314 (41) 238 (30) 2264 (37) i -
AUC (ng-himL) 222 (29)° - 1108 (35)< = 1844 (31) - ;_? 0 E 5
e ()P 2.00 (2.00-3.00)  2.00 (1.00-5.00)  2.00 (2.00-6.00)  2.00 (2.00-3.00})  3.00 (2.00-3.03)  2.54 (2.00-2.10) E 40 E a0 Ticagrelor 45 mg
= )
t, (h) 12.65 (22.04)° = 11.28 (24.27)° = 11.62 (24.64) = g 20 E -0 =—m Ticagrelor 60 mg
R = 2.30 (24.7) = 2.81(28.3) - 2.70 (27.4) = e TEEE TR
o0+ — T T—T— T LB T T T T T !

“alues ane gaometric mean (percentage coefficient of uniess “Median (rangs); -n= 11
AUC. area under the plasma-concentration time curve: AUC.. . AUC from time O to 12 h: C..... maximum plasma concentration t,.. half-life; t,.... timeto C... ¢ 4 8 12 18 20 24 28 32 36 40 44 48 o 2 4 s 8 o =

R, accumulation ratio.

Time (h) Time (h)
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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.—Willlam Wang,PHD
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