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2006 44 A ALERSY: D EFEBRIE MY & PR, BuR A T,
2008 4 A AtEKRF LALEMEFTOREIT LV BUKE 72 5,

AEGUERE  THRRABREHMIZ B35 H oK
PN IESL (AEELRS: S HRRIE 2 2d%)

=D
Eﬁ%gﬁﬁﬂ{m[:ﬁﬁ-% E *-ttiﬁ . Eﬁﬂigﬁpml:ETéEﬂeﬁmemg
- 5l
cELDRE
LEXRFRFHBERES
TrRIEGA

97



ERERETAMEIZRE 9 & B RELE

*KE BE
* BIERE AT - BERE G
» ET 5 - BEEEOFE

N
. ;i%%mﬂ&ﬂfaﬁi

- FHERRICHT BAE
TORE

+ EEREBOHPAD
r

T4 — 18
b2
BRETORRHE

Statistical evaluation and analysis of
regional interactions: The PLATO trial
case study’

Kevin J Carroll

...However, the treatment effect was inconsistent
across pre-defined geographic regions

31 pre-specified descriptive subgroup analyses 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)

Cont(Sth America 1237 152 179 0.86(0.651.13)
Euro ! Md E Al 13889 &8 10

0.80 (0.72. 0.90)
1.26 0.9 )

Asia | Austratia 1744 14 148 .80 (061, 1.04) ‘

Nosth America 1814 1 06

2.0

Ticagrelor  Clopidogrel

DerSimonian and Laird Random Effects Analysis Across 4 Regions Botter Bettor
HR = 0.89 95% CI (0.74, 1.07), p=0.21°

* = post hoc analyses

FDA Summary Review?, 8 July 2011

« “..the finding suggests that the overall result
might not apply to the US—and, in fact, appears
to be adverse. In such a case, | believe that part of
due diligence, on the part of the review team and

the sponsor, is to evaluate such a finding to see

how credible it is.”

« Dr Stockbridge, Director Division of Cardiovascular
and Renal Products.
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PLATO?

Randomized double-blind study comparing BRILINTA (N=9333) to
clopidogrel (N=9291), both given in combination with as;
patients with acute coronary syndromes.

Primary endpoint was time to first occurrence of CV death, Ml or
stroke.

Randomisation across 41 countries.

Primary endpoint met for BRILINTA 9.8% vs 11.7% events HR =
0-84 95% C1 0-77-0-92]; p=0:0003.

Benefit also seen in overall mortality 4.5% vs 5.9% events HR =
0-78 95% CI 0-69-0-89]; p=0-0003.

‘Wallentin, L et al. (2009) N Engl ) Med Vol 361(11):1045-57.

Chance or A Real Difference Between Regions?

Possible Explanations:

1. Systematic issues in trial conduct at US sites
* Ruled out

2. Play of chance
* Plausible

3. Difference between US and non-US populations in
important baseline characteristics or aspects of
clinical management
* Requires extensive investigation

Are There Imbalances in Baseline Characteristics or
Clinical Management That Might Explain the US vs Non-US
Regional Interaction?’

Factors evaluated in exploratory analyses

NSAID at rand. GPf at rand.

G Pre index anti-plat.

Diabetes hist

Prior MI

Prior CABG

Prior PCI

Cath lab access

Clop loading dose

TIMI risk score
loading dose

CYP3A at rand.
Heparin use

PCl <24h of rand.
Lipid low at rand.
Stont use

ARB at rand.

88 at rand.

PP1 at rand.

Compliance
ASA at rand.
Invasive o
Smoking

Waist ¢

+ # Some factors defined in different ways, e.q age: <65 vs 2 65 and age <75 vs 2 75,

+ ASA dose defined for patients who had (I} at least 5 days or (ii) at least 2 days of ASA
(ili) as agreed with FDA, for patients with at least 1 maintenance dose to avoid the b
influence of high ASA loading dose.

+ ASA loading dose considered separately.




No factor potentially accounts for the regional interaction with Univariate and Multivariate analyses confirm ASA dose as tf
the exception of aspirin maintenance dose! only factor associated with a differential treatment effect

A5A maintenasce

prog
factors

FDA CRL 16 December 2010 ¢
FDA Summary Review?, 8 July 2011
13 new ASA definitions x 4 covariate classifications x 4 endpoints x 3
populations x 4 different imputation methods for missing ASA data.

Analyses via 6 different, increasingly complex Cox regression models + + “... post-randomization dose of aspirin does appear to

categorical analysis s N s gear
account for regional differences, at least in the statistical

Categorical subset analyses for STEMINSTEMI, invasive/non invasive 2

strategy by intent and early/no early intervention x 8 ASA definitions x 5 sense. The Agency issued a Complete Response letter on

i s x4 S, . <
Lo o el O S e 16 December 2011. | interpret the Agency’s position with

ASA dose on T vs C x B ASA definitions x 3 populations x 4 imputation
methods for pts going to angloplasty, pts with and without a stent and by
type of stent the persuasiveness of the aspirin hypothesis. Had the

FDA ‘worst case’ imputation: 13 new ASA definitions x 3 populations x 2 Agencv been ready to accept the regional disparitv in
Cox regression models + categorical analysis

regard to approval to have been critically dependent upon

Forest plots 13 ASA definitions x 3 populations x 4 imputation methods = results as a chance finding, it would have approved Brilinta

156 for primary endpoint in the first cycle”
HR vs ASA dose plots 13 ASA definitions x 1 endpoints x 3 populations x 4
imputation methods = 156 for primary endpoint

Full response and analyses submitted 20 January 2011

US Label 35&&) - ;E,_g

v g de * ERPREER DML

. e | . o « ERERERBROS O—/ULiE

* “Like any unplanned subset analysis, especially one where the = >
characteristic is not a true baseline characteristic (but may be * BWRRKIE -RSEB O LR

determined by usual investigator practice), the above analyses must » ﬁﬁaq . #fti‘i’&‘)ﬁ&#%@&)éﬂ‘]#ﬂﬁ
be treated with caution. It is notable, however, that aspirin dose - BREBRIBOFRY. HITHNRITOMENEY

predicts outcome in both regions with a similar pattern, and that the

pattern is similar for the two major components of the primary e ﬁﬁﬁ%@ﬁﬂﬂfi

endpoint, CV death and non-fatal MI." . E.'E' i—g@ﬁﬁﬁ&

“Despite the need to treat such results cautiously, there appears to be - EEDO=HDEERE

Rl 4 00 s oses do st v S s eaut « BEROF SR - LM EIEALIRS
in the ACS setting, and there is a strong suggestion that use of such « HRHEXF. BT EDISHK

doses reduces the effectiveness of BRILINTA.”
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Data Providers
Data sets rom cit provater
Every wek.

IRENZEAN : P e

T N * ClinicalTrials gov. last data file imported on 3 November 2014
* EU Clinical Trials Register (EU-CTR), last data file imported on 3 November 2014
‘ ‘ « ISRCTN, st data fle imported on 3 November 2014
Ereny dwees
\ "-

* The Netherlands National Trial Register, last data file imported on 3 November 2014

L]

+ Chinese Clinical Trial Registry. last data file imported on 3 November 2014

1 + Clinical Trials Registry - India, lnst data file imported on 13 October 2014
hd Ward S * Clinical Research Information Service - Republic of Korea, last data file imported on 13
October 2014

+ Cuban Public Registry of Clinical Trials, last data file imported on 13 October 2014
* German Clinical Trials Register, last data file imported on 13 October 2014
+ lranian Registry of Clinical Trials, last data file imported on 13 October 2014
. . . . « Japan Primary Registries Network. lastdata file imported an 13 October 2014
Helping Patients is Our Life’s Work, and . ﬂﬁvj « Pan African Clinical Trial Registry, last data file imparted on 27 October 2014

o 10 + Sri Lanka Clinical Trials Registry. last data file imported on 13 October 2014
* Thai Clinical Trials Register (TCTR), last data file imported on 13 October 2014

Number of Registered  Number of Studies With Posted

Study and Intervention Type
i f  Resul P f
(as of November 05, 2014y Studies and Percentage of esults and Percentage o
Total Total***
Total 173,158 15,038
Interventional 143,864 (80%) 14,108 (33%)
Drugor g g0 11697
biologic
Behavioral,
38,136 1953
Type of other
Intervention®
surgical o cag 725
procedure
Device™ 14,108 1475
Observational 33.475 (18%) 931 (6%}
Expanded Access 272 NIA
¥oi |
https://clinicaltrials.gov/ct2/resources/trends | L]
Fiant
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