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RE-LY: Study design

PROBE=Prospective Randomized
Open Trial with Blinded
Adjudication of Events.

Open Dabigatran Dabigatran
[\ Lelg{el]y Etexilate Etexilate
(INR 2.0-3.0) 110 mg b.i.d. 150 mg b.i.d.
N=6000 N=6000 N=5000

19 efficacy outcome = stroke or systemic embolism
19 safety outcome = major bleeding
Non-inferiority margin 1.46




The RE-LY Study:
Primary Outcome

Non-inferiority Superiority
p-value p-value

Dabigatran 110 vs. Warfarin <0.001 0.34

Dabigatran 150 vs. Warfarin

Margin = 1.46

050 075 100  1.25
HR (95% Cl)




The RE-LY Study:
Major Bleeding




ROCKET AF : Study design

Rivaroxaban

Patel MR et al. N Engl J Med 2011;365:883-891




ROCKET AF:
primary efficacy endpoint

Stroke or systemic embolism

Rivaroxaban

Patel MR et al. N Engl J Med 2011;365:883-891




ROCKET AF:
Primary Safety Outcomes

Warfarin

Event Rate HR P-
or N (Rate) (95% CI) value

Major 3.45 1.04 (0.90, 1.20) 0.576
>2 g/dL Hgb drop 2.26 1.22 (1.03, 1.44) 0.019
Transfusion (> 2 units) 1.32 1.25 (1.01, 1.55) 0.044
Critical organ bleeding 1.18 0.69 (0.53, 0.91) 0.007
Bleeding causing death 0.48 0.50 (0.31, 0.79) 0.003

Intracranial Hemorrhage 84 (0.74) 0.67 (0.47, 0.94) 0.019
Intraparenchymal 56 (0.49) 0.67 (0.44, 1.02) 0.060
Intraventricular 4 (0.04)

Subdural 27 (0.27) 0.53(0.28,1.00) 0.051
Subarachnoid 1 (0.01)




ARISTOTLE: Study design

Inclusion risk factors Randomized Major exclusion criteria

Age = 75 years double blind, Mechanical prosthetic valve

Prior stroke, TIA, or SE A S —— Severe renal insufficiency
HF or LVEF =< 40% y Need for aspirin plus

Diabetes mellitus (n=18,201) thienopyridine
Hypertension

Apixaban 5 mg oral twice daily Warfarin
(2.5 mg BID in selected patients) (target INR 2-3)

Warfarin/warfarin placebo adjusted by INR/sham INR
based on encrypted point-of-care testing device

Primary outcome: stroke or systemic embolism

Hierarchical testing: non-inferiority for primary outcome, superiority for primary outcome,
major bleeding, death




No. at Risk

ARISTOTLE Study:
Primary Outcome

Stroke (ischemic or hemorrhagic) or systemic embolism
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P (non-inferiority)<0.001
21% RRR

Apixaban

HR 0.79 (95% CI, 0.66—0.95)P (superiority)=0.011

12 18 24 30




Aristotle Study:
Major Bleeding

ISTH definition

31% RRR

Apixaban
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HR 0.69 (95% CI, 0.60-0.80); P<0.001

12 18 24 30
No. at Risk Months




Study Design Engage AF TIMI-48 Study

21,105 Patients
AF on electrical recording within last 12 mo
CHADS, 2 2

RANDOMIZATION
1:1:1 randomization is stratified by CHADS, score 2-3 vs 4-6
and need for edoxaban dose reduction®

Double-blind, Double-dummy
\’
Warfarin High-dose Edoxaban Low-dose Edoxaban
(INR 2.0-3.0) 60* mg od 30* mg od

“Dose reduced by 50% if 1° Efficacy EP = Stroke or SEE Noninferiority

- CrCl 30-50 mL/min : = _ o
- weight < 60 kg 2° Efficacy EP = Stroke or SEE or CV mortality [N Dg:rEy e

_strong P-gp inhibitor 1° Safety EP = Major Bleeding (ISTH criteria) RR, 1.38

Cl = confidence interval CrCl= creatinine clearance;
ISTH=International Society on Thrombosis and Haemostasis
Ruff CT, et al. Am Heart J. 2010; 160:635-641. P-gp = P-glycoprotein; SEE=systemic embolic event




Engage AF TIMI-48 Study

Primary Efficacy End Point (Stroke/SEE)
mITT Population While on Treatment

Noninferiority Analysis: Edoxaban vs Warfarin

Incidence, P for non-
Treatment N n %lyr HR (97.5% CIl) inferiority

Warfarin
(median TTR 68.4%) 012 232 1.50 : _

Edoxaban 60* mg QD 7012 182 1.18 0.79 (0.63-0.99) < .0001
Edoxaban 30* mg QD 7002 253 1.61 1.07 (0.87-1.31) .005

= 1)
Hazard ratio (97.5% CI) Non.inferiority  Superiority

Warfarin TTR 68.4%
P Values P Values

Edoxaban 60* mg QD > | 0.79 i

vs warfarin |

P < .0001 P=.017

Edoxaban 30* mg QD D 1.07

|
vs warfarin | .

P=.005 P= .44

I R
oo

*Dose reduced by

1
50% in selected pts 0,50 1.00 1.
edoxaban noninferior

Giugliano RP. et al. N Engl J Med. 2013: 369:2093-2104.17]




Engage AF TIMI-48 Study

Main Safety Results
Safety Cohort on Treatment

Hazard ratio P Value
(95% CI) vs warfarin

ISTH Major Bleeding 0.80
Edoxaban 60* mg od : P< .001

vs warfarin P< .001

Edoxaban 30* mg od
vs warfarin

- o :
Warfarin TTR 68.4% .006

Fatal Bleeding .001

Intracranial .001
Hemorrhage - .001
|

.03
Gastrointestinal Bleeding < .001

1 1
*Dose reduced by 0.25 0.5 1.0 2.0
1) H i 1 -
80% in selected pts edoxaban superior edoxaban inferior

Safety cohort=all patients who received at
Giugliano RP, et al. N Engl J Med. 2013; 369:2093-2104.1'71  |east 1 dose by treatment actually received
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Novel Oral Anticoagulants in Atrial Fibrillation
and Intracranial Bleeding

The lower risk of hemorrhagic stroke associated with all four
novel anticoagulants suggests that

there is a specific risk associated with warfarin

possibly related to its inhibition of multiple coagulation factorsor interaction
between warfarin and tissue factor VIla complexesin the brain




NOAC therapy in patients with
renal impairment

NOAC are partially cleared via the renal route but not all
rely on this route to the same extent

Rivaroxaban Apixaban Edoxaban Dabigatran
etexilate

¥

Via kidney ~25%* ~80%"

\ Contraindicated in
Potentially managed via patients with severe
dose adjustment renal impairment

*Additional 33% cleared renally after metabolic degradation to inactive drug
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B In-hospital ] 30-day [ 6-month

{ 14% ouvoAikn Svnowudtnra os 6 HAVES

Total Srimary PC| Thrombolysis  NSTEMI STEMI Males Females Diabetics  Age:280 yrs Killip =1

Figure 3. Unadjusted in-hospital, 30-day and 6-month mortality rates in relation to selected clinical prognostic predictors. PCI - percutaneous
coronary intervention; NSTEMI - non-ST elevation myocardial infarction; STEMI - 5T-segment elevation myocardial infarction.
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Dual anti-
platelet Iherawl

Tidopidine Clopidogrel

{rotavatabl n e )

Clopidogrel

-

Hydrolysis
(Esterases)

B\ 7

inactiv
metabalite?

Intermediary metabolite

RIS

LI EE TR E R R R R E A AR RN AR Y]

: Intermediary metabolite

-

CYP-dependant
oxidation

" 4

Active metabolite

CYP-dependant
pxidation

Ticagrelor

No i vivo
biotransformation
needed




STEMI with primary PCI Evidence

qte DAP * PLATO
A*IB** » TRITON
+ CURRENT-OASIS 7




Clopidogrel Evidence: Secondary Prevention

Clopidogrel in Unstable Angina to Prevent Recurrent Events ; il
(CURE) Trial sk
12,562 patients with a NSTE-ACS randomized to daily aspirin (75-325 mg)

or clopidogrel (300 mg load, 75 mg thereafter) plus aspirin (75-325 mg)
for 9 months

Aspirin + Clopidogrel
Aspirin + Placebo

Q
>
=]
b=
0w
.
o

Rate of death,
Proportion with death,

c
2
2
8
=
=
=
8
<]
=
=

P<0.001

6 9 12
Months of Follow Up
Dual antiplatelet therapy is more efficacious in NSTE-ACS Days
MNumber of events

NSTE-ACS=Non ST-segment elevation acute Clopidogrel
coronary syndroma Placebo

The CURE Trial Investigators, NEJM 2001;345:494-502

14




CLARITY-TIMI 28: Primary Endpoint: Occluded
Artery (or Death/MI through Angio/HD)

25 -
SEWG
Odds Reduction

=
£
1]
(]
>
E
a
=
=L
=
[T
3
3]
o

h=1,752

Clopidogrel

HO=hospital discharge
il=rmyocardial infarction
Eabatine ME, et al. M Engf o Met 2005.352:11793-1189.

21.7

Odds Ratio 0.64
{95% CI, 0.53-0.76)

P<0.001

b I I : | 7

0.4 06 08 1012 18
Clopidogrel Placebo
better better

plateletNEWS.org

Mvpad sy gt plafaidedt el gt im el by it Lewi




[10-20] [30-40] [650-60]
ouM ADP platelet aggregation (%)
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Clopidogrel Standard

15% RRK

Clopidogrel Double

HR 0.85
95% CI 0.74-0.99
P=0.036
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TRITON TIMI-38:
Diabetic Subgroup

Clopidogrel aend7.0

2.2

HR 0.70

Prasugrel P<0.001
NNT = 46

TIMI Major
NonCABG Bleeds

T * Prasugrel

III..-.'.iE

Clopidogrel










BRILIQUE (n=9.333)

180-mg &60n PopTIONG ‘ 90 mg bid + AXO &6on ouvTipnong

300-mg 560n @épTiong! ‘ 75mg qd + AZO 560N ouVTRPNONS

KAotridoypéAn (n=9.291)




@ BRILIQUE
Hl KAomidoypéAn

P=0,045

P <o0,001
HR: 0,88 (95% Cl, 0,77-1,00) ‘. HR: 0,84 (95% CI, 0,77-0,92)




B BRILIQUE
[ KAomidoypéAn

P=o0,001

HR: 0,79 (95% CI, 0,69-0,91)




B BRILIQU
P=0’43




Patient at risk

Prior stroke Clopidogrel
Ticagrelor

No prior stroke Clopidogrel
Ticagrelor

No prior stroke -

——
— - -

RRR:
0:87




Medically Managed UA/NSTEMI Patients

Randomization Stratified by:
Age, Country, Prior Clopidogrel Treatment
(Primary analysis cohort — Age < 75 years)

Median Time to
Enrollment = 4.5 Days

Primary Efficacy Endpoint: CV Death, MlI, Stroke
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P=0.87 P =0.06

u Prasugrel
u Clopidogrel
1.4%

0.4% 0.4%

Severe/life-
threatening
or moderate

Severe/life-
threatening

P=0.27 P=0.88 P=0.99

0.1% 0.1%

Intracranial
Hemorrhage

TIMI Criteria

Major Life- Fatal
threatening

Major or
Minor
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¢ ESC Guidelines for the management of acute
coronary syndromes in patients presenting
without persistent ST-segment elevation

Recommendations

Aspirin should be given to all patients without contraindications at an inital loading dose of 150300 mg.and aia
maintenance dose of 75— 100 mg daily longterm regardless of treatment stracegy.

A P2 mhibicor should be adced o aspirin as soon as possible and maintained over 121 months, unless there are
contraindications such as excessive risk of bleeding.

Ammﬁﬂwhﬂhﬂmmm;?mmmnmhpﬂﬂm'ﬁha

grelor { 180-mg ocading dose. 0 mg twice daify) is recommended for all patients at moderate-te-high risk
ischaemic events (e.g. elevated rroponins) .regardless of initial treatment stracegy and including those pre-treated

Pra_-:-ugrd (&0-mg loading dose, |0-mg daily dose) is re-:mnmendnd for P2Y __-nhibitor-naive patents {especdally
diahatics) in whom coronary aratomy i= known and who are pracen{ingm PCl unliess tiera iz a high rick of lifa-
threatening bleeding or other contraindicaions.”®

Clopidogrel (300-mg loading dose, 75-mg daily dose) is recommended for patients who cannot receive ticagrelor or

8, 600-mg loading dose of dopidegrel {or 2 supplementary 300-mg dose at PCI following an inital 330-mg load
e is recommended for patisnts scheduled for an invasive strategy when dcagrelor or prasugrel s not a i

re dose of dopidogral |50 mg daily should be considered for the firse 7 days
I risk of bleading.

Increasirg the maintenance dose of do nction tesing is not advised as routine, but may be
considered in sefectad cases.

Genotyping andlor plateler function testing may be considered in selected cases when dopidogral is used.

In patients pre-treated wich P2Y _ inhibitors who need to undergo non-emergent major surgery (including CABG).

postponing surgery at least for & days after cessation of dcagrefor or dopidogrel. and 7 days for prasugrel, if clinically
feasible and unless e padent iz ac high risc of ischaemic events should be considerad.

Ticagrelor or clopidogrel should be considared to be ire-) started after CABG surgery is soon as considered safe.

The combination of aspirin with an NSAID {selective COMX-2 inhibitors and ron-selective M5AID) iz not
recommanded.




