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CURE: Long-term benefit of clopidogrel

12,562 Patients with NSTEACS (mostly conservatively managed)
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Continued Divergence of Event Curves With
More Potent Long-Term P2Y ,, Inhibition

CV Death, MI, or Stroke (%)
D

0

(o))

N

)TRITON TIMI-38

Clopidogrel

Prasugrel

HR 0.80
P=0.003

-
g

6.9

i.l'

3 306090 180 270
Days after randomisation

360

450

Wiviott SD et al. NEJM 2007;357:2001-15

CV Death, MI, or Stroke (%)

PLATO -

Clopidogrel

5.3

Ticagrelor

HR 0.80
P<0.001

T T T ] T L
31 90 150 210 270 330

Days after randomisation
Wallentin L, et al. NEJM 2009;361:1045-57



Primary Efficacy Endpoint to 30 Months
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TRA ZP Trial Design

7 TV 50
1) Type 1 MI: 2 wks - 12 mo
2) Ischemic CVA: 2wk - 12 mo

_ _ Standarc_l care 3) PAD: claudication + abnl
Including oral antiplt rx ABI or prior revasc
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TRAZP Efficacy Early and Late
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CHARISMA Trial Design

Clopidogrel
— —I— — I— — —I75mg/day
: (n=7802)
>
5:;';”;? ﬁ%eh}iii y Low dose ASA 75-162 mg/day
atherothrombotic
events
Double-blind treatment up to 1040
CAD, or primary efficacy events*
» Cerebrovascular
disease, or
e Sx PAD, or Low dose ASA 75-162 mg/day
» Vascular risk Placebo
factors S —| — |— — -| 1 tablet/day
(n=7801)
1-month 3-month Visits every 6 months Final visit

(Fixed study
end date)

visit visit

* Ml (fatal or non-fatal), stroke (fatal or non-fatal), or cardiovascular death;
event-driven trial

Bhatt DL et al. Am Heart J 2004, 148: 263—-268.




Benefit of Chronic Clopidogrel by
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MACE Risk Reduction (%, 95% CI)
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Dual Antiplatelet Ther
(DAPT) Study: Design
Study Drug
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Randomization Treatment Ends
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12-Month Th. .d. * A o o 3-Month
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Open-Label Period: Off
Thienopyridine + e o Thienopyridine, On
Aspirin Required PIaCEbO 1 ASplrln Aspirin
l l' Time in months after index stent procedure l' l
0 12 30 33

Enrolled: Subjects treated with FDA-approved DES or BMS. Subjects on oral anticoagulant
therapy or with life expectancy < 3 years excluded.

Randomized: Free from MI, stroke, repeat revascularization, and moderate or severe bleeding,
and adherent with thienopyridine (80% to 120% of doses taken and no interruption > 14 days).

*Clopidogrel or prasugrel

Mauri, Kereiakes et al AHJ 2010; 160(6): 1035-1041 ClinicalTrials.gov number NCT00977938



M| Subgroup |
Excellent Benefit-Risk Profile in Patients

HR 0.56 HR 0.27
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Yeh R et al. 3 Am Coll Cardiol. 2015;65:2211-21




Continued Thienopyridine vs. P
High vs. Low DAPT Score
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P values are for comparison of risk differences across DAPT Score category (interaction). vy, ot 21 AHA 2015
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Stable pts with history of MI 1-3 yrs prior
+ >1 additional atherothrombosis risk factor

RANDOMIZED
DOUBLE BLIND

Planned treatment with ASA 75 — 150 mg/d &
Standard background care

Ticagrelor Ticagrelor

90 mg bid 60 mg bid

Follow-up Visits Minimum 1 year folow-up
Q4 mos for 18t yr, then Q6 mos Event-driven trial

=4 An Academic Research Organization of
Brigham and Women'’s Hospital and Harvard Medical School

Bonaca MP et al. Am Heart J 2014:167:437-44



Primary Endpoint @

PEGASUS
TIMI 54
10
N =21,162
9 - Median follow-up 33 months Placebo (9.04%)
~ 8 Ticagrelor 90 (7.85%)
S Ticagrelor 60 (7.77%)
o 7
_242 NNT = 84
? ° NNT = 79
o
.5
= :
-, Ticagrelor 90 mg
= HR 0.85 (95% CI 0.75 — 0.96)
8 3. P=0.008
L>) 5 Ticagrelor 60 mg
HR 0.84 (95% CI 0.74 — 0.95)
1- P=0.004

J B An Academic Research Organization of

Brigham and Women'’s Hospital and Harvard Medical School

12 15 18 21 24 27 30 33 36
Months from Randomization

Bonaca MP et al. and Sabatine MS. NEJM 2015;372:1791-800



65"’ Components of Primary Endpoint @

PEGASUS
TIMI 54
Consistent Benefit Across Components
Endpoint HR (95% CI) P value
—— 0.85 (0.75-0.96) 0.008
CV Death, MI, or Stroke —O— 0.84 (0.74-0.95) 0.004
(1558 events) - 0.84 (0.76-0.94) 0.001
i 0.87 (0.71-1.06) 0.15
CV Death ® 0.83 (0.68-1.01) 0.07
(566 events) i 0.85 (0.71-1.00) 0.06
i 0.81 (0.69-0.95) 0.01
Myocardial Infarction ® 0.84 (0.72-0.98) 0.03
(898 events) i 0.83 (0.72-0.95) 0.005
l 0.82 (0.63-1.07) 0.14
Stroke @ 0.75 (0.57-0.98) 0.03
(313 events) e — 0.78 (0.62-0.98) 0.03
I I I I I .
0.4 0.6 0.8 1 1.25 1.67 M Ticagrelor 90 mg
_ @ Ticagrelor 60 mg
“{j:’?‘ An Academic Research Organization of Tlcagrelor better Placebo better

€ Pooled

Brigham and Women'’s Hospital and Harvard Medical School

NEJM 2015;372:1791-800
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Doses — PK and PD
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Bleeding @

Increased Bleeding, But No Increase in Irreversible Bleeding Harm

3-Year KM Event Rate (%)
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Ticag 90: HR 2.69 (L.96-3.70)

: m Ticagrelor 90 mg
Ticag 60: HR 2.32 (1.68-3.21)

m Ticagrelor 60 mg
P<0.001 ® Placebo

2.6

2.3

P<0.001

13 19

TIMI Major TIMI Minor  Fatal bleeding or ICH Fatal Bleeding
ICH

5] B8 An Academic Research Organization of ; . .
=Y Brigham and Women's Hospital and Harvard Medical School Bonaca MP et al. and Sabatine MS. NEJM 2015;372:1791-800




EG@—: Timing of P2Y, Dlscontlnuatlon@

PEGASUS-TIMI 54 enrolled stable patients 1-3 yrs
after Ml (median 1.7, IQR 1.2 -2.3) therefore patients
ranged from just stopping P2Y,, inhibition to
having been off for several years

Thus PEGASUS-TIMI 54 functionally studied a
continuum from ongoing P2Y, inhibition to re-
Initiating after being off for several years

Data from other studies suggest that there may be
an early risk of ischemic events after P2Y,,
discontinuation

Conversely, patients who have been event-free on
ASA monotherapy for >1 year may, de facto, be at
low-risk for future ischemic events



Inhibitor Withdrawal

’r/_/ Reduction in MACE with Ticagrelor by Time from P2Y,
N

PEGASUS
TIMI 54

Time from
P2Y, Inhibitor
withdrawal to
randomization

HR (95% CI)

P-value

<0.001

0.11

0.96

@ Ticagrelor 60 mg

< 30 days I 0.70 (0.57 — 0.87)
N=7.181 ] ® 0.75 (0.61 - 0.92)
’ B 27%RRR [ 0.73 (0.61 — 0.87)
>30 days i L 0.90 (0.72 - 1.12)
to 1 year @ 0.82 (0.65 — 1.02)
N=6,501 | [FERANMEE - 0.86 (0.71 — 1.04)
>1 year i L] 0.96 (0.73 — 1.26)
_ n o 1.06 (0.81 — 1.38)
N=5079 i & RRR e — 1.01 (0.80 — 1.27)
P-interaction 0.0097
) | | I g B Ticagrelor 90 mg
0.70 0.90 1.10
Ticagrelor Better 1o Placebo Better

€ Pooled

Bonaca MP et al. EHJ 2015 in press



6 # MACE at 3 Years with Ticagrelor by Time from Ml in
Sy Patients with P2Y;, Inhibitor Withdrawal = 30 Days

PEGASUS
TIMI 54
MI < 24 Months Prior MI =z 24 Months Prior
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PEGASUS
TIMI 54

Type and Sizes of Ml

e

1042 total myocardial infarctions occurred in 898 patients at a
median of 440 days after randomization (IQR 198 to 705)

Type o Type 5
PCI CABG

EType1 EType2 HType3
Spontaneous Demand Fatal prior to

>50% 2 10x ULN

Tn Testing o 1
10% 0% ~ 0 f !
g 21%
13% o 20% - 18%
= 15%
5 15% - 13%
vl
T 10% - 9%
a.
76% 0% -
LA S
N 0’0 Q’ ‘f"la "I/
*
6 Type 4a, 35 Type 4b Fold Elevation of Tn

=¥= An Academic Research Organization of
S

Brigham and Women'’s Hospital and Harvard Medical School

Bonaca MP. AHA 2015



’5 Benefit of Ticagrelor By Size of MI

PEGASUS
TIMI 54
3 Year KM Rate (%)
ULN = upper limit of normal Ticagrelor _Placebo HR (95% CI) P—value
— 4.40 0.81 (0.69 — 0.95)
Any Ml — = 4.53 0.84 (0.72 — 0.98)
. 4.47 5.25 0.83 (0.72 -0.95) 0.0055
. — 1.74 0.77 (0.60 — 0.98)
>M' with Tn —— 1.68 0.71 (0.55 — 0.92)
225 x ULN e 171 2.18 0.74 (0.60 — 0.91) 0.0052
. — 1.29 0.71 (0.53 - 0.94)
>'V” with Tn — 1.34 0.70 (0.53 — 0.93)
250 x ULN - 131 175 0.71(0.55— 0.90)  0.0044
MI with Tn B 1.05 0.76 (0.55 - 1.04)
> 100 x ULN @ 0.93 0.64 (0.45 - 0.89)
—— 099  1.30 0.70 (0.53 — 0.92) 0.0096
MI with Tn M 0.61 0.71(0.47 — 1.07)
> 200 x ULN ® 0.52 0.62 (0.40 — 0.95)
——— 0.56 0.83 0.66 (0.47 — 0.94) 0.022
) | [ | " _
0.50 0.75 1.25 2.00 B Ticagrelor 90 mg
Ticagrelor Better 1.0 placebo Better @ Ticagrelor 60 mg

=1 An Academic Research Organization of Bonaca MP. AHA 2015 ‘ Pooled

Brigham and Women'’s Hospital and Harvard Medical School




& = Effect of Ticagrelor on STEMI @
EGASUS
TIMI 54
2.0% -
Ticagrelor 90 mg
HR 0.57
(95% CI1 0.41 - 0.79)
50 | P=0.0008 Placebo
' Ticagrelor 60 mg
HR 0.62
(95% CI 0.45 — 0.86)
- P=0.0016
N
g 1.0% 1 Ticagrelor 60
m Ticagrelor 90
|_
@)
0.5% -
0.0% -

0 90 180 270 360 450 540 630 720 810 900 990 1080
=4 An Academic Research Organization of DayS from Randomization
& Brigham and Women'’s Hosgpital and Harvard Medical School Bonaca MP AHA 2015




Of/ Primar

y Endpoint — Landmark (IT

) &

5.9%

5.2%
5.1%

s
First Year of Treatment — Subsequent Two Years of Treatment
7% Ticagrelor 890 mg 7% - Ticagrelor 80 mg
HR 0.86 HR 0.85
. (95% C1 0.71 — 1.03) . (95% C10.72 — 0.99)
6% - P=0.10 6% - P=0.036
Ticagrelor 60 mg Ticagrelor 60 mq

5% - HR 0.82 5% - HR 0.85
— (95% Cl 0.67 — 0.99) (95% C10.73 — 0.998)
= P=0.037 P=0.047
e 4% - 4% -
o]
@ 3.2% 3.1%
s 3% 2.8% 3%
5 2.7%
o

2% 2%

1% 1%

0% T ! ! ! 0% T T T T T T T 1

0 90 180 270 360 366 456 546 636 726 816 906 996 1086

N = Placebo — 7067
N = Ticagrelor 90 mg — 7050
N = Ticagrelor 60 mg — 7045

Placebo — 6750
Ticagrelor 90 mg — 6763
Ticagrelor 60 mg — 6779

Bonaca MP. AHA 2015

imne (Days) from Randomization



0 /~ Drug discontinuation for AE by Treatment

NS
PEGASUS _ _ _ _ _ _
TIMI 54 Il Ticagarelor 90 mg twice daily M Ticagrelor 60 mg twice daily [Jj Placebo
First Year — Years 2 + 3
18% | P-value for each 18% |
dose vs. .
o | placebo <001 iy Treatment Arm | Annualized Rate
Ticagrelor 90 3.3%
14% - 14% - -
Ticagrelor 60 3.0%
12% - 12% | Placebo 2.3%

KM Rate

10% - 10%

8% - 8%

6.5%

6% - 6%

4% 4% -

2% -

2% P<0.01 for each dose
vs. placebo
o% T T T T o% T L) T T T T T T
0 90 180 270 360 366 456 546 636 726 816 906 996 1086

Days from Randomization Bonaca MP. AHA 2015
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PEGASUS
TIMI 54

500
450

W W A
e O O
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Number of Patients

Dyspnea and Bleeding

Dyspnea

Non-serious (AE) ¥ Serious (SAE)

85% mild or
| moderate
] 88% mild or
moderate
422
. 286
| 82% mild or
moderate
49 2 — O e 11
Placebo Ticagrelor Ticagrelor

90 mg BID 60 mg BID

500
450
400
350
300
250
200
150
100

0

Bleeding

= TIMI Major TIMI Minor
H Med Attention ® Minimal

26 59 52

Placebo Ticagrelor 90Ticagrelor 60
mg BID mg BID

Bonaca MP. AHA 2015
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6 /kgs-:“"' Efficacy (ITT) for Patients on Treatment at 1 Year @
GA

TI 5
N=16,480 Patients On
6% - Treatment at Year 1
57%
Ticagrelor 90 mq
5% - HR 0.79
(95% CI 0.66 — 0.94) 47%
= - 0
P=0.0098 4.5%
. 4% - Ticagrelor 60 mq
§ HR 0.80
o (95% CI 0.67 — 0.95)
§ 3% - P=0.011
o
=
a)
> 2%
O
1%
0% 1 1 1 1 1 1
366 456 546 636 726 816 1086

Time (Days) from Randomization

Brigham and Women'’s Hospital and Harvard Medical School

Bonaca MP. AHA 2015
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PEGASUS
TIMI 54

5 &= Annualized Rate of TIMI Major Bleeding @

mPlacebo ®mTicagrelor 90 mg BID mTicagrelor 60 mg BID

Ticagrelor 90 mg ARI = 0.67% Ticagrelor 90 mg ARI = 0.43%
HR 3.71 HR 2.21
S 3.0% - (95% CI 2.16 — 6.38) (95% CI 1.49 — 3.30)
o P<0.001 P<0.001
c
% 2.500 - Ticagrelor 60 mg ARI = 0.57% Ticagrelor 60 mg ARI = 0.34%
Q HR 3.22 HR 1.91
m . (95% Cl 1.86 — 5.57) (95% Cl 1.27 — 2.86)
S 2.0% - P<0.001 P=0.0018
=
= 1.5% -
|_
S o
2 1.0% - 0.94% (5 8494 0
g 0.82% 730
D
N 0.5% -
©
-
[
£ 0.0% - .

First Year After First Year

Time from Randomization
Bonaca MP. AHA 2015



E First MACE Events Prevented

PEGASUS

TIMI 54
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CV Death, MI, or
Stroke

P value Ticagrelor 90 mg 0.008
Ticagrelor 60 mg 0.004

An Academic Research Organization of
Brigham and Women'’s Hospital and Harvard Medical School

CV Death Ml
0.15 0.01
0.07 0.03

Events from ITT population and KM rates
P values based on Cox regression

Ticagrelor 90 mg
Ticagrelor 60 mg

Stroke

0.14
0.03

Murphy SA. AHA 2015
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F-'/ Total MACE Events Prevented
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Ticagrelor 90 mg

Total # of Events Prevented over 3 Years
per 1000 Patients Initiated on Treatment

Ticagrelor 60 mg

-20 -
CV Death, MI, or CV Death Mi Stroke
Stroke
P value Ticagrelor 90 mg 0.007 0.15 0.01 0.16
Ticagrelor 60 mg 0.006 0.07 0.07 0.11

R . o Events from ITT population and predicted incidence rates
n Academic Research Organization of . . . . Murohy SA. AHA 2015
Brigham and Women’s Hospital and Harvard Medical School P values based on negative binomial regression pny .




4 Total Events Efficacy & Safety

Ticagrelor 60 mg bid

10

Total # of Events Prevented/Caused over 3 Years
per 1000 Patients Initiated on Treatment

-20 -
CV Death, MI,  CV Death Mi Stroke Major bleed
or Stroke
P value 0.006 0.07 0.07 0.11 <0.001

| B¥=4 An Academic Research Organization of
Brigham and Women'’s Hospital and Harvard Medical School

Events from ITT population and predicted incidence rates
P values based on negative binomial regression

Fatal bleed or
ICH

0.99

Murphy SA. AHA 2015



€ ESC 2015 NSTE-ACS Guideline

Long-term P2Y4; inhibition

P2Y 45 inhibitor administration

in addition to aspirin beyond 1 year
may be considered after careful
assessment of the ischaemic and
bleeding risks of the patient.

Ib

EHJ 2015;epub ahead or print



Benefit for aspirin vs. ticagrelor 60 mg bid
for secondary prevention

Qutcomes HR _ (95% Cl)
Major vascular 0.79 (0.72-0.87)
events —a— 0.84 (0.74-0.95)
Major coronary 0.80 (0.73-0.89)
events —a— 0.84 (0.73-0.96)
0.87 (0.77-0.99)
CVdeath
—. 0.83 (0.68-1.01)
Coronary 0.87 (0.76-0.99)
death O 0.80 (0.62-1.04)
0.71 (0.60-0.83)
Non-fatal Ml
— 0.83 (0.70-0.98)
0.74 (0.54-1.01)
Stroke
0 0.75 (0.57-0.98)
0.4 0.6 0.8 1 125 167
Treatmentbetter Treatmentworse

Aspirin vs control

B Ticagrelor 60 mg bid +
aspirinvs aspirin alone

Magnani G et al. Eur Heart J — CV
Pharmacotherapy 2015;epub



Bleeding

Relative Risk of Absolute
Major Bleeding | Excess per Year

Agent

Aspirin 1.5-2.5 ~0.5%
Clopidogrel 1.5 0.5%
Ticagrelor 60 mg 2.4 0.5%

Br J Pharmac 1993;35:219-26 ; BMJ 2002;324:71-86; Lancet 2009;373:1849

] An Academic Research Organization of
\ Brigham and Women'’s Hospital and Harvard Medical School



CV Death, MI, or Stroke in ACS

Extended Aspirin Risk Ratio
DAPT Alone (95% CI)
Study Events Total Events Total
CHARISMA 125 1903 162 1943 —— 0.77 (0.61 - 0.98)
PRODIGY 63 732 69 733 = 0.91 (0.65 - 1.28)
ARCTIC-Int'n 3 156 4 167 < - » 0.79 (0.18 - 3.51)
DAPT 59 1805 108 1771 —l— 0.52 (0.38 - 0.72)
DES-LATE 56 1512 66 1551 0.85 (0.60 - 1.21)

PEGASUS 980 14095 578 7067 ... 0.84 (0.76 - 0.94)

TOTAL 1286 20203 987 13232 ‘ 0.78 (0.67 - 0.90)

0.2 0.5 1 2

P=0.001 Extended DAPT Better ~ Aspirin Alone Better

Udell JA et al. EHJ 2015;epub ahead of print



Cardiovascular Death in ACS

Extended Aspirin Risk Ratio
DAPT Alone (95% CI)
Study Events Total Events Total
CHARISMA 53 1903 65 1943 B 0.82 (0.57 - 1.18)
PRODIGY 31 732 31 733 . 1.00 (0.61 - 1.64)
ARCTIC-Int'n 0 156 1 167 <= » 0.36 (0.01 - 8.69)
DAPT 11 1805 16 1771 0.67 (0.31 - 1.44)
DES-LATE 21 1512 21 1551 1.00 (0.55 - 1.83)
PEGASUS 356 14095 210 7067 _-_ 0.85 (0.71 - 1.00)
TOTAL 472 20203 344 13232 <o 0.85 (0.74 - 0.98)
S e 0.2 05 1 2

Extended DAPT Better Aspirin Alone Better

Udell JA et al. EHJ 2015;epub ahead of print



Individual CV Endpoints in ACS

Event Rate (%)

o
|

SO R N W &~ O1 O N 0O O

RR 0.78
(0.67-0.90)

7.5
6.4

®m Extended DAPT
Aspirin Alone

MACE

RR 0.70
(0.55-0.88)
RR 0.85 w
0.74-0.98 : RR 0.81
| ) s (0.68-0.91) "R 0:5
(0.28-0.89)
23 2.6
1.4 317 14
. 0.6
[ ]
CV Death Ml Stroke Stent
Thrombosis
(Def/Prob)

Udell JA et al. EHJ 2015;epub ahead of print



Major Bleeding & Safety in ACS

Event Rate (%)

-
(=

©C = N O &~ 01 O N O ©

m Extended DAPT
Aspirin Alone

RR 1.73
(1.19-2.50)
1.9 1.7 1.6
J1.1
[ ﬂ .
Major ICH Fatal Non-CV
Bleeding Bleeding Death

Udell JA et al. EHJ 2015;epub ahead of print



ﬁ FDA Approval

1 INDICATIONS AND USAGE
BRILINTA is indicated to reduce the rate of cardiovascular death, myocardial
infarction, and stroke in patients with acute coronary syndrome (ACS) or a

history of myocardial infarction (MI). For at least the first 12 months following
ACS, it is superior to clopidogrel.

BRILINTA also reduces the rate of stent thrombosis in patients who have been
stented for treatment of ACS [see Clinical Studies (14.1)].

2 DOSAGE AND ADMINISTRATION

2.1 Dosing

In the management of ACS, initiate BRILINTA treatment with a 180 mg loading
dose. Administer 90 mg twice daily during the first year after an ACS event.
After one year administer 60 mg twice daily.

S B An Academic Research Organization of
o’ a;" Brigham and Women’s Hospital and Harvard Medical School



ﬁ Conclusions

« In patients with MI, continuing P2Y, inhibition significantly
reduces the composite of CV death, Ml or stroke, with consistent
and significant effects on all 3 components

« Continuing P2Y;, inhibition increases the risk of bleeding, but not
of fatal bleeding or ICH

 The benefit-risk profile of continuing P2Y;, inhibition is similar to
long-term ASA monoRX

 Futureresearch should investigate criteria that can be used to
optimize balance between antithrombotic benefit vs. risk of
bleeding

] An Academic Research Organization of
Brigham and Women'’s Hospital and Harvard Medical School
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