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Background

® Ticagrelor is an oral, reversible, direct-acting, P2Y12 inhibitor
that provides faster, greater, and more consistent P2Y12
Inhibition compared to clopidogrel.

® European and U.S. guidelines recommend that ticagrelor

should be preferred to clopidogrel as a P2Y12 antagonist in
ACS patients with or without PCI.



East Asian paradox
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Figure 2 | Postulated differences in the optimal ‘therapeutic window’ of platelet
reactivity between white and East Asian populations.

Levine, G. N. et al. Nat. Rev. Cardiol. 11, 597—606 (2014)

Compared to Caucasians, East Asian
patients are regarded as more
susceptible to bleeding events,

but relatively resistant to thromboembolic
events, even on a higher prevalence of
high on-treatment reactivity, a
phenomenon that is referred to as “East
Asian paradox.”



PHILO trial with ticagrelor

Ticagrelor Clopidogrel OR (95%Cl) P-value

N=401 N=400

Composite end 43 28 1.60(0.97-2.62) 0.08
point

Death 10 7 1.44(0.54-4.25) 0.63
Stroke 9 6 1.51(0.54-4.25) 0.60
MI 24 15 1.63(0.85-3.15) 0.19
Bleeding* 92 o6 1.83(1.27-2.63) 0.001
Net clinical Benefit** 76 51 1.6(1.09-2.35) 0.02

Ml (excluding silent), * PLATO defined, ** PLATO defined as CV death, MI, stroke, or
CABG related or non CABG related major bleeding.

In the PHILO trial targeting East Asian (Japanese, Korean, and Chinese) patients,
ticagrelor was associated with a higher rate of bleeding events and a non-
significant higher risk of ischemic events compared to clopidogrel.

Shinya Goto, et al., Circ J 2015; 79: 2452 — 2460
DW Park TCT2018



Background

®* The superior efficacy of ticagrelor, as observed in the PLATO
trial, was questioned in East Asian patients, and more
alarmingly, the pronounced bleeding risk with ticagrelor use
was of concern.

®* We conducted a practical randomized trial to compare the
safety and efficacy of ticagrelor with those of clopidogrel in
Korean patients with ACS who were planned for an invasive
strategy.



Study design

TICAKOREA

. . Major exclusion
Patients with ACS Any contraindication to aspirin,

planned for an invasive strategy clopidogrel, or ticagrelor
.. Chronic oral anticoagulation therapy
On tOp of aspirin treatment Active bleeding or a history of bleeding
(N:B{){)) Fibrinolytic therapy within 24 hours
Increased risk of bradycardia
End-staged liver or kidney disease

Ticagrelor Clopidogrel

180mg loading and then, 600mg loading and then,
90mg bid maintenance 75mg qd maintenance
(N=400) (N=400)

! 12-months medication |

Primary safety endpoint
Clinically significant bleeding
(a composite of major or minor bleeding according to the PLATO criteria)
Secondary safety endpoint: PLATO, TIMI, BARC bleeding definition, and
premature discontinuation of the study medications

Secondary efficacy endpoint: major adverse cardiovascular events (a composite of death from cardiovascular
causes, M|, or stroke) and stent thrombosis




Ticagrelor
N=400

Withdrawal
N=13 (

Stop medication due to
no evidence of
obstructive CAD
N=18 (4.5%)

Received
treatment
N=369

Crossover
N=15 (3.8%)
7 adverse events
7 Physicians’ decision
1 Poor compliance to
taking twice a day

Discontinuation
N=14 (3.5%)
9 Physicians” decision
3 adverse effect
2 no-compliance

Per-protocol

population
N=330

Clopidogrel
N=400

Stop medication due to
no evidence of
obstructive CAD
N=16 (4.0%)

Received
treatment
N=380

Modified ITT analysis set Crossover

N=1 (0.3%)
1 Physicians’ decision

Discontinuation
N=9 (2.3%)
5 Physicians’ decision
1 adverse events
3 no-compliance

Lost to follow-up
(1.5%)

Per-protocol
population
N= 364

I

Per-protocol analysis set




62.4 + 11.
122 (15.3)
599 (74.8)
24.7 + 3.1
41 (5.1)
416 (51.9)
216 (27.0)
16 (2.0)
285 (35.6)
402 (50.2)
45 (5.6)
72 (9.0)
7 (0.9)
40 (5.0)
16 (2.0)
6 (0.7)
7 (0.9)
15 (1.9)
9 (1.1)
1(0.1)

62.5+ 11.3
64 (16.0)
297 (74.2)
24.6 3.0

20 (5.0)

223 (55.8)

116 (29.0)
8 (2.0)

146 (36.5)

208 (52.0)
25 (6.2)
41 (10.2)

4 (1.0)
24 (6.0)
10 (2.5)
4 (1.0)
6 (1.5)
12 (3.0)
5(1.2)
1(0.2)

Baseline Characteristics

62.3+11.5
58 (14.5)
302 (75.5)
24.9+3.2
21 (5.3)
193 (48.2)
100 (25.0)
8 (2.0)
139 (34.8)
194 (48.5)
20 (5.0)
31 (7.8)
3 (0.8)
16 (4.0)
6 (1.5)
2 (0.5)
1(0.2)
3 (0.8)
4 (1.0)
0 (0.0)




171 (21.3)
303 (37.8)
326 (40.7)
21 (2.6)
671 (83.9)

620 (77.5)
48 (6.0)
17 (2.1)

115 (14.4)
22 (2.8)

572 (71.5)
180 (22.5)
334 (41.8)
723 (90.4)
20 (2.5)

82 (20.5)
148 (37.0)
170 (42.5)
10 (2.5)
338 (84.5)

300 (75.0)
26 (6.5)
11 (2.8)
63 (15.8)
8 (2.0)

275 (68.8)
90 (22.5)
163 (40.8)
354 (88.5)
12 (3.0)

Baseline Characteristics

89 (22.2)
155 (38.8)
156 (39.0)
11 (2.8)
333 (83.3)

320 (80.0)
22 (5.5)
6 (1.5)

52 (13.0)
14 (3.5)

297 (74.2)
90 (22.5)
171 (42.8)
369 (92.2)
8 (2.0)




Primary Safety Endpoint

PLATO major or minor bleeding

Log-rank p=0.004 .
— Ticagrelor

é_ — Clopidogrel

o0 180 270

Log-rank p=0.002
11.7 %

5.3 %

Clinically Significant Bleeding (%)
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No. at risk
Ticagrelor 400 341
Clopidogrel 400 372




Secondary Efficacy Endpoint

Major adverse cardiac event
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180 270
i Days

No. at risk

Ticagrelor 400 354 352 351
Clopidogrel 400 380 375 373




Primary Safety Endpoint and Its Components

Clinically significant bleeding
45 (11.7) 2.26 (1.34-3.79)

(PLATO major or minor bleeding)
11 (2.8) 1.59 (0.62—4.11
11 (2.8) 2.85(0.91-8.94
23 (6.0) 2.39 (1.14-5.02
PLATO major bleeding 29 (7.5) 1.89 (1.03-3.48
4 (1.0) 0.81 (0.22-3.01
11 (2.8)% 2.85(0.91-8.94
14 (3.7) 2.07 (0.84-5.13
PLATO minor bleeding 20 (5.2) 4.16 (1.56-11.1
8 (2.0) 4.05 (0.86-19.07)
0 (0.0)

12 (3.2)
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Safety Endpoints according to
the different Bleeding Criteria

PLATO major or minor
PLATO major

PLATO life-threatening
PLATO minor

TIMI major or minor
TIMI major

TIMI minor

BARC 2,3,40r 5

BARC 34 0or5

BARC 2

Ticagrelor

(N=400)

45 (11.7)
29 (7.5)
18 (4.6)
20 (5.2)
37 (9.6)
19 (4.9)
20 (5.2)

41 (10.6)
27 (7.0)

19 (5.0)

Clopidogrel

(N=400)

21 (5.3)
16 (4.1)
8 (2.0)
5(1.3)
18 (4.6)
8 (2.0)
10 (2.5)
24 (6.1)
15 (3.8)

9 (2.3)

Hazard ratio for

Ticagrelor (95% CI)

2.26 (1.34 - 3.79)
1.89 (1.03 - 3.48)
2.33(1.02 - 5.37)
4.16 (1.56 - 11.1)
2.16 (1.23 - 3.79)
2.47 (1.08 - 5.64)
2.07 (0.97 - 4.42)
1.78 (1.07 - 2.94)
1.87 (1.00 - 3.52)

2.17 (0.98 - 4.80)

Favor Ticagrelor

Favor Clopidogrel

——




Secondary Efficacy Endpoint and Its Components

Major adverse cardiovascular event
23 (5.8) 1.62 (0.96-2.74)

17 (4.3) 1.27 (0.67-2.40)

Other secondary efficacy endpoints
27 (6.8) 1.42 (0.86-2.33)
10 (2.5) 1.65 (0.75-3.63)
6 (1.5) 2.61(1.01-6.72)
4 (1.0) 0.26 (0.03-2.31)
16 (4.0) 1.28 (0.66-2.47)
16 (4.0) 7(1.7) 2.30 (0.95-5.60)
4 (1.1) 9 (2.3) 0.45 (0.14-1.47)
6 (1.6) 5 (1.3) 1.25 (0.38-4.09)
10 (2.7) 12 (3.1) 0.86 (0.37-2.00)
5 (1.3) 8 (2.0) 0.65 (0.21-1.97)
4(1.1) 4 (1.0) 1.03 (0.26-4.13)
6 (1.6) 3(0.8) 2.09 (0.52-8.35)
2 (0.5) 4 (1.0) 0.51 (0.09-2.79)

Data are presented as number (%), *The percentages are Kaplan-Meier estimates of the rates of the end points at 12 months, TP values were calculated by means of Cox regression analysis
Abbreviations: Cl, confidence interval; HR, hazard ratio; MI, myocardial infarction




Safety and Efficacy Endpoints According to the
Lag-Censoring Analysis

M Ticagrelor Clopidogrel

P=0.40

1.1
0.6

|
PLATO majoror  TIMI majoror BARC 2, 3,4, 0r5 Post-hoc MACE Stent thrombosis,

minor minor definite




Safety and Efficacy Endpoints According to the Modified
Intention-to-Treat Analysis and its Lag-Censoring Analysis

M Ticagrelor Clopidogrel

P=0.36

1.1
0.6

[ ]
PLATO majoror TIMImajoror BARC2,3,4,0r5 Post-hoc MACE Stent thrombaosis,

minor minor definite




Safety and Efficacy End Points According to the Per-
Protocol Analysis and its Lag-Censoring Analysis

M Ticagrelor m Clopidogrel

P=0.62

6.0

4.6
1.1
0.6
.

PLATO majoror  TIMI majoror BARC 2, 3,4,0r5 MACE Post-hoc MACE Stent thrombosis,

minor minor definite




Primary Safety Endpoint According to
Patient Key Subgroups

Hazard ratio (95% Cl) Patients Ticagrelor Clopidogrel Hazard ratio (95% Cl) p value (interaction)

Characteristics
Overall treatment effect
Primary safety endpoint 45 (11.7%) 21 (5.3%) 2.26 (1.34 - 3.79)
Age
< 65 years 21 (9.6%) 7 (3.3%) 3.08 (1.31 - 7.25)
> 65 years ] 24 (14.3%) 14 (7.8%) 1.86 (0.96 — 3.59)
Gender
Male 31(10.8%) 12 (4.0%) 2.77 (1.42 - 5.39)
Female 14 (14.2%) 9 (9.2%) 1.55 (0.67 — 3.58)
Body mass index
< 25 kg/m? 25(11.8%) 10 (4.6%) 2.59 (1.24 — 5.38)
= 25 kg/m? 20 (11.5%) 11 (6.1%) 1.95(0.94 — 4.07)
Body weight
< 60 kg 16 (17.2%) 8 (8.9%) 2.00 (0.85-—4.66)
260 kg 29 (9.9%) 13 (4.3%) 2.38 (1.24 —4.58)
Diabetes Mellitus
No 29 (10.5%) 13 (4.4%) 2.44 (1.27 —4.70)
Yes 16 (14.4%) 8 (8.0%) 1.86 (0.80 — 4.35)
Previous PCI
No 42 (12.2%) 19 (5.2%) 2.40 (1.39 -4.12)
Yes 3 (7.4%) 2 (6.5%) 1.16 (0.19 — 6.96)
Final diagnosis
STEMI 20 (12.0%) 8 (5.2%) 2.38 (1.05 -5.40)
NSTEMI/UA/other ACS 25 (11.4%) 13 (5.4%) 216 (1.11 —4.23)

0.1 10
Ticagrelor better Clopidogrel better




Secondary Efficacy Endpoint According to
Patient Key Subgroups

Hazard ratio (95% ClI) Patients Ticagrelor Clopidogrel Hazard ratio (95% Cl)  p value (interaction)

Characteristics
Overall treatment effect
Primary efficacy endpoint . 36 (9.2%) 23 (5.8%) 1.62 (0.96 — 2.73)
Age
< 65 years 8 (3.6%) 12 (5.6%) 0.66 (0.27 — 1.61)
2 65 years 28 (16.2%) 11 (6.2%) 2.78 (1.38 — 5.59)
Gender
Male 25 (8.5%) 17 (5.7%) 1.54 (0.83 — 2.85)

Female 11 (11.0%) 6 (6.2%) 1.82 (0.68 — 4.93)
Body mass index

< 25 kg/m? : 20 (9.2%) 10 (4.7%) 2.07 (0.97 —4.42)
2 25 kg/m? 16 (9.1%) 13 (7.2%) 1.27 (0.91 — 2.63)
Body weight
<60 kg 12 (12.6%) 4 (4.5%) 2.96 (0.95-9.17)
=60 kg 24 (8.1%) 19 (6.2%) 1.32 (0.72 —2.41)
Diabetes Mellitus
No 24 (8.5%) 17 (5.7%) 1.51 (0.81 — 2.80)
Yes 12 (10.7%) 6 (6.0%) 1.89 (0.71 — 5.05)
Previous PCI
No 32 (9.1%) 21 (5.8%) 1.62 (0.93 — 2.81)
Yes 4 (9.9%) 2 (6.5%) 1.56 (0.29 — 8.54)
Final diagnosis
STEMI 13 (7.7%) 11 (7.1%) 1.11 (0.50 — 2.48)
NSTEMI/UA/other ACS 23 (10.2%) 12 (5.0%) 2.1 (1.05-4.23)

0.1 10
Ticagrelor better Clopidogrel better




Premature Discontinuation of the Medications

9(1.1)
Adverse event other than bleeding 10 (1.3)
7 (0.9)
1(0.1)
1(
1(

0.1)
0.1)
Physicians’ decision 24 (3.0)
7 (0.9)
1(0.5)
2 (0.3)
11 (1.4)
3(0.4)
1(0.1)
5 (0.6)
16 (2.0)
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Abbreviations: DAPT, dual antiplatelet therapy; G, gastrointestinal; MI, myocardial infarction




Conclusion

® Among Korean ACS patients with or without ST-elevation who are
Intended for an invasive strategy, use of ticagrelor was associated with a
higher rate of clinically significant bleeding at 12 months than was

clopidogrel therapy.

® A non-significant higher rate of MACE was observed with ticagrelor use,
although the present trial was underpowered to draw any conclusion
regarding efficacy.

® A larger, adequately powered trial would be required to definitively
assess the efficacy and safety of potent P2Y12 inhibitor ticagrelor in East

Asian population.
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The PLATO trial

End Point
Primary safety end points — no./total no. (
Major bleeding, study criteria
Major bleeding, TIMI criteriaz:
Bleeding requiring red-cell transfusion
Life-threatening or fatal bleeding, study criteria
Fatal bleeding
Nonintracranial fatal bleeding
Intracranial bleeding
Fatal
Nonfatal
ondary safety end points — no./total n
Non—CABG-related major bleeding, study criteria
Non—CABG-related major bleeding, TIMI criteria
CABG-related major bleeding, study criteria
CABG-related major bleeding, TIMI criteria
Major or minor bleeding, study criteria

Major or minor bleeding, TIMI criteriat

Ticagrelor
Group

961/9235 (11.6)
657/9235 (7.9)
8189235 (8.9)
49179235 (5.8)
2079235 (0.3)

9/9235 (0.1)
26/9235 (0.3)
11/9235 (0.1)
15/9235 (0.2)

362/9235 (4.5)
2219235 (2.8)
619/9235 (7.4)
4469235 (5.3)
1339/9235 (16.1)
946/9235 (11.4)

1215/9186 (1

Clopidogrel
Group

929/9186 (11.2)
638/9186 (7.7)
809/9186 (3.9)
48079186 (5.8)
239186 (0.3)
2179186 (0.3)
14/9186 (0.2)

1/9186 (0.01)
13/9186 (0.2)

306/9186 (3.8)
177/9186 (2.2)
654/9186 (7.9)
476/9186 (5.8)
4.6)
0.9)

(
(2
(7
(5
(
(

906/9136 (1

Hazard or Odds

Ratio for Ticagrelor
Group (95% CI)7

1.04 (0.95-1.13)
1.03 (0.93-1.15)
1.00 (0.91-1.11)
1.03 (0.90-1.16)
0.87 (0.48-1.59)

1.87 (0.98-3.58)

1.19 (1.02-1.38)

25 (1.03, 1.53)
0.95 (0.85-1.06)
0.94 (0.82-1.07)
1.11 (1.03-1.20)
1.05 (0.96-1.15)

The PHILO trial

Table 3. Adverse Events for All Patients
Ticagrelor

90mg b.i.d.

Major bleeding (PLATO-defined) 40 |1[= 3)
CABG-related E: ]
Non-CABG-related
Coronary procedural
Nen-coranary procedural

Minor bleeding (PLATO-defined)

CABG-related
Non-CABG-related
Coronary procedural
Non-coronary procedural

Composite of major and minor bleeding
CABG-related
MNon-CABG-related
Coronary procedural
Non-coranary procedural

Any adverse event (excluding bleeding)

Mild
Moderate
Severs

Dyspnea

Bradycardia

Ventricular extrasystoles

Ventricular pauses =3 s on Holter monitoring

Increase in serum creatinine >30% (on treatment)

Increase in serum uric acid from baseline to end of treatment (pmol/L)

Any wuric acid adverse eventt

Data given as mean+SD or n fincludes hyperuric

Clopidogrel

75mg o.d.

80 (15.8)
9+80
20 (5.3)

HR for ticagrelor
E

57 (0.51-4. 911
45 (0.84

, blood uric acid incre gout, blood urine present, calculus ureteric, joint swell-
ing. Cl, confidence interval; HR, hazard ratio. Other abbre :mon n Table 1.




Clinically significant bleeding
(PLATO major or minor bleeding)

PLATO major bleeding

PLATO minor bleeding

Fatal bleeding

45 (11.7)
11(28)

8)
23 0)
29 (7.5)

1(2.

(6.

(7.

4 (1.0)
11 (2.8)%
14 (3.7)
4
6
0
1
0
2
1
(

5.2)
8 (2.0)
0 (0.0)
12 (3.2)

21 (5.3)

7 (1.8)
4 (1.0)
10 (2.5)
16 (4.1)
5 (1.3)
4 (1.0)
7 (1.8)

2.26

1.59
2.85
2.39
1.89
0.81
2.85
2.07

1.34-3.79

)
0.62-4.11)
0.91-8.94)
1.14-5.02)
1.03-3.48)
0.22-3.01)
0.91-8.94)
0.84-5.13)

P P

4.16 (1.56-11.1)
4.05 (0.86-19.07)
NA
4.17 (1.18-14.79)




