Antiplatelet therapy in ACS
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Recommendations
Oral antiplatelet therapy

Aspirin is recommended for all
patients without contraindications at
an initial oral loading dose® of 150~
300 mg (in aspirin-naive patients) and
a maintenance dose of 75-100 mg/
day long-term regardless of treatment
strategy.

ftor is recommended, in
gadition to aspirin, for 12 months
unless there are contraindications such
as excessive risk of bleeds.

» Ticagrelor (180 mg loading dose,
90 mg twice daily) is recommended,
in the absence of contraindications,”
for all patients at moderate-o0-high
risk of ischaemic events (e.g. elevated
cardiac roponins), regardless of
initial reatment strategy and
including those pretreated with
clopidogrel (which should be
discontinued when ticagrelor is

started).

Prasugrel (60 mg loading dose,

10 mg daily dose) is recornmended
iq_patients who are proceeding to
ontraindication.®

pidogrel (300-600 mg loading
dose, 75 mg daily dose) is
recommended for patients who
cannot receive ticagrelor or

~Rrasugrel or who require oral

anticoagulation.

P2Y,, inhibitor administration fora
shorter duration of 3—6 months after
DES implant@ation may be considered in
patients deemed at high bleeding risk
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2015 ESC Guidelines for the management of acute coronary syndromes in patients

presenting without persistent ST-segment elevation

Task Force for the Management of Acute Coronary Syndromes
in Patients Presenting without Persistent ST-Segment Elevation

of the European Society of Cardiology (ESC)

Table 8 P2Y,, inhibitors

Clopidogrel Prasugrel Ticagrelor Cangrelor
Chemical class Thienopyridine Thienopyridine Cyclopentyl-triazolopyrimidine Stabilized ATP analogue
Administration Oral Oral Oral Intravenous
Dose 300600 mg orally 60 mg orally then 180 mg orally then 30 pgrkg bolus and
then 75 mg a day 10 mg a day 90 mg twice a day 4 pglkg/min infusion
Dosing in CKD
*Stage 3

(eGFR 30-59 mL/min/1.73m?)

No dose adjustment

No dose adjustment

No dose adjustment

No dose adjustment

* Stage 4
(eGFR 15-29 mU/min/1.73m?)

No dose adjustment

No dose adjustment

No dose adjustment

No dose adjustment

'(:E?E; il S mLimin/1.73m?) (1::;::]:); ::::::;: ::_:::::::) Not recommended Not recommended No dose adjustment
Binding reversibility Irreversible Irreversible Reversible Reversible
Activation Pr(;drug. with v:fria.ble Prod!'ug, with preF!ictabIe Active d_rug, with ad.ditional Kt

iver metabolism liver metabolism active metabolite
Onset of loading dose effect” 2-6 hours® 30 min® 30 min® 2 min
Duration of effect 3-10 days 7-10 days 3-5 days 1-2 hours
Withdrawal before surgery 5 days® 7 days* 5 days* | hour
Plasma half-life of active P2Y,; inhibitor® 30-60 min 30-60 min® 6-12 hours 5-10 min
Inhibition of adenosine reuptake No No Yes Yes (‘'inactive’ metabolite only)

European Heart journal (2016) 37,267-315
doi:10.1093/eurheartj/ehv320




Major limits of clopidogrel

1) Wide inter-patient variability in responsiveness

because of genetic, clinical, environmental and cellular factors

2) Limited degree of platelet inhibition

because of low bioavailability: 15%.... (85% of clopidogrel is
inactivated by small-bowel esterases)

3) Slow onset and offset of action

because of pre-epatic and hepatic metabolism (pro-drug) and
iIrreversible binding to the ADP receptor

4) Reduced response in STEMI patients undergoing pPCI

because of impaired bioavailability



Prasugrel and Ticagrelor
Faster and more potent than clopidogrel
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Wiviott s., et al. Circulation 2007;116:2923-32
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Prasugrel
Metabolism and mechanism of action

v" Pro-drug, no resistance or variability in response

v" Rapid onset of antiplatelet effect

v" Irreversible effect with slow offset of antiplatelet effect
v' Efficacy endpoint (more potent than clopidogrel)

v’ Safety endpoint




The TRITON-TIMI 38 trial

Prasugrel vs clopidogrel in ACS undergoing PCI

=== Clopidogrel
=== Prasugrel
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Wiviott SD et al. N Engl J Med 2007; 357:2001-2015

1138 events

HR 0.81
(0.73-0.90)
P = 0.0004
NNT = 46

t 35 events

HR 1.32
(1.03-1.68)
P =0.03
NNT = 167




TRITON-TIMI 38 posthoc analysis
Net clinical benefit: subgroups at increased bleeding risk

Yes

Prior stroke/TIA
No

>
Age 215
<75
Weight <60 Kg
2 60 Kg

Overall

Risk percent

Prasugrel better

s
. | Pinter =0.18
s P = 036
05 ula

HR

Wiviott S, et al. N Engl J Med 2007;2001-15

Clopidogrel better

+54
-16

-1
-16

+3
14

-13



TRITON - TiMI 38

Prasugrel vs clopidogrel in diabetic patients (N =3,146)
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Wiviott SD et al. N Engl J Med 2007; 357:2001-2015

HR 0.70
P <0.001
NNT = 21




Ticagrelor
Metabolism and mechanism of action

v" Active drug, no resistance or variability in response

v" Reversible effect with rapid onset and offset of antiplatelet effect
v’ Efficacy endpoint more potent than clopidogrel

v' Safety endpoint

Rapid intestinal

a .
abserption after
oral ingestion
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Nature Review Cardiology 2009;6:737-8



_ PLATO study _
Ticagrelor vs clopidogrel in ACS

Primary efficacy endpoint
(composite of CV death, MI or stroke)

13
127 Clopidogrel 11.7
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2 37 (HR, 0.84; 95% CI, 0.77-0.92;
E 5 P<0.001)

O 1
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0 2 4 6 8 10 12
No. at risk Months after randomisation

Ticagrelor 9333 8628 8460 8219 6743 5161 4147
Clopidogrel 9291 8521 8362 8124 6650 5096 4047

Wallentin L, et al. N Engl J Med. 2009;361:1045-1057.



~ The PLATO trial
Ticagrelor vs clopidogrel

in ACS with a planned invasive strategy

Primary endpoint: CV death, Ml or stroke Secondary endpoint; CV death
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Rates of major bleeding

3 Non-CABG-related bleeding only
- [ Both non-CABG-related and CABG-related bleeding
12 1145 1156 [ CABG-related bleeding only

Cannon CP, et al. Lancet 2010:375:283-93



The PLATO trial
Ticagrelor vs clopidogrel in elderly patients with ACS

KM % at
— Month12 Adjusted p value
Characteristic HR (35%Cl) Events Tic’ Clop! HRY(9s5%cly  (interaction)

CV death, Ml or stroke

=75 years —_— 471 17.2 18.3 0.89 (0.74-1.08)

0.56

<75 years —- 1,399 B.6 10.4 0.84 (0.75-0.93)
All cause mortality

=75 years —_— 293 9.8 124 0.77 (0.60-0.98) 078

<75 years —_— 608 36 48 0.80 (0.68-0.95) '
il

=75 years —_— 241 9.3 9.4 0.96 (0.74-1.25) 0.33

<75 years —— 864 5.4 6.6 0.83 (0.72-0.95) '
CV death

=75 years —_— 242 8.1 10.3 0.73(0.56-0.96) 0.47

<75 years — 549 3.3 4.2 0.82 (0.659-0.98) )
Stroke

=75 years 28 3.1 1.4 1.58 (0.93-2.70) 017

=75 years e E— 72 0.9 0.7 1.02 {0.75-1.40) )
Definite stent thrombosis

=75 years 25 1.8 2.1 0.59 (0.26-1.34) 0.81

=75 years — 141 1.3 1.9 0.66 (0.47-0.93) '
Ovwerall major bleeding§

=75 years e ] 341 142 13.5 1.02 {0.82-1.27)

0.89

<75 years _'_ 1,545 11.2 10.8 1.04 {0.94-1.15)
Non-CABG major bleeding

=75 years —_— 183 8.3 7.1 1.18 (0.87-1.59) 0.96

<75 years —— 482 39 3.2 1.19 (0.99-1.43) )

[ L L ) L L o L) L) L L
0.2 0.5 1.0 1.5 2.0 3.0 4.0
i o
Ticagrelor better Clopidogrel better

Husted S, et al. Circ Cardiovasc Qual Outcomes 2012;5:680-688.



The Plato Trial

Ticagrelor vs Clopidogrel in ACS intended for a non-invasive management

5216 patients intended for a non-invasive management
2183 had coronary angiography performed

B Ticagrelor

20 B Clopidogrel
HR 0.85
95% Cl 0.73-1.00
p = 0.045
HR 1.17
15 1 95% C1 0.98-1.39
p=0.08

HR 0.75
95% C1 0.61-0.93
p=0.01

Primary end-point Overall mortality Plato major bleeding

James SK, et al. BMJ 2011,342:d3527



Contemporary use of oral antiplatelet agents

The GRAPE registry “ None
1600 - ¥ Inappropriate selectlo-n
Less preferable selection
1400 - Appropriate selection
1200 -
1000 -
800 -
600 — 69.7% 2
O, [+)
400 - 75.6% S
2001 [29.9% ; 89.4% || 79.2% '
0 | 23.8% " 828%F . . Ay A
Clopidogrel Clopidogrel Prasugrel  Prasugrel Ticagrelor Ticagrelor None None
initial discharge initial discharge initial discharge P2Y12 P2Y12
selection selection selection selection selection selection inhibitor inhibitor
N=971 N=541 N=116 N=330 N=342 N=528 initial discharge
selection selection
N=5 N=I

Alexopoulos A, et al. International Journal of Cardiology 2013



Antiplatelet therapy in ACS
P STEMIon



Recommendations for antithrombotic treatment in patients with STEMI undergoing primary PCI

Recommendations | Class* | Level® |

Ref*

Antiplatelet therapy

ASA is recommended for all patients without contraindications at an initial oral loading dose of 150-300 mg
(or 80-150 mg i.v.) and at a maintenance dose of 75-100 mg daily long-term regardless of treatment strategy.

A P2Y , inhibitor is recommended in addition to ASA and maintained over |2 months unless there are
contraindigatiemssutiias excessive risk of bleeding. Optionsare—~—___

/Fﬁugrel (60 mg loading dose, 10 mg daily dose) if no contraindication \

contrainarcared:

It is recommended to give P2Y , inhibitors at the time of first medical contact.

GP lIb/llia inhibitors should be considered for bail-out or evidence of no-reflow or a thrombotic complication.

Upstream use of a GP lIb/llla inhibitor (vs. in-lab use) may be considered in high-risk patients undergoing transfer
for primary PCI.

Anticoagulants
Anticoagulation is recommended for all patients in addition to antiplatelet therapy during PCI.

b

The anticoagulation is selected according to both ischaemic and bleeding risks, and according to the efficacy—safety
profile of the chosen agent.

776,794

271,834,
835,849

Unfractionated heparin: 70-100 U/kg i.v. bolus when no GP llb/llla inhibitor is planned; 50-70 U/kg i.v. bolus with
GP lIb/llla inhibitor.

Bivalirudin 0.75 mg/kg i.v. bolus followed by i.v. infusion of 1.75 mg/kg/h for up to 4 hours after the procedure.

Enoxaparin i.v. 0.5 mg/kg with or without GP lIb/llla inhibitor. lla

2014 ESC/EACTS Guidelines on myocardial revascularization EHJ (2014)35,2541-2619

243,840,84|

842-844,850

788,
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Ticagrelor Versus Clopidogrel in Patients With ST-Elevation Acute Coronary Syndromes
Intended for Reperfusion With Primary Percutaneous Coronary | ntervention

A Primary Efficacy Endpoint CV death
129 Clopidogrel 129.--- Clopidogrel
M — Ticagrelor yam——" M |— Ticagrelor
< 10 < 10
§ 9 ‘g 9
S 8 c 8 . OEO, . p=
[} [0} HR, 0.87; 95% ClI, 0.75 to 1.01; P=0.07
g7 g7
£ 6 £ 8
2 s 2 5
5 4 T 4
=} HR, 0.87; 95% CI, 0.75 to 1.01; P=0.07 E
g 3 g 3
o 2 o 2
1 1
0 0
o 1 2 3 4 5 6 7 8 9 10 11 12
No at Risk Months No at Risk Months
& 5 8§54 &5 5% il ] & %% 88 o ot 53 25 74
C MI (excl. silent) D Stroke
12y ... Clopidogrel 2. Clopidogrel
M |— Ticagrelor M |— Ticagrelor
< 10 L 10
7(1)7 9 ?3’ 9
c 8 c g
g 7 HR, 0.80; 95% CI, 0.65 to 0.98; P=0.03 ;8 7
2 6 Q 6 HR, 1.63; 95% ClI, 1.07 to 2.48; P=0.02
25 2 b5
‘—:“ 4 % 4
g 3 g 3
o 2 o 2 .
1 1 B LT
0 (o8
o 1. 2 3 4 5 6 7 8 9 10 11 12 o 1 2 3 4 5 6 7 8 9 10 11 12
No_at Risk Months i ik Months
T 3752 3500 3450 3356 2712 2071 1696 T 3752 3558 3512 3434 2785 2130 1746
C 3o 3518 3455 3375 2744 213 1691 C 3782 3600 3563 3490 2851 217 1759

Philippe Gabriel Steg et al. Circulation. 2010;122:2131-2141



Ticagrelor Versus Clopidogrel in Patients With ST-Elevation Acute Coronary Syndromes
Intended for Reperfusion With Primary Percutaneous Coronary | ntervention

Major bleeding
10...... Clopidogrel
9 |—— Ticagrelor Cmmmmas
g 8
3 7
C
S 6
(&)
£
© O |
=
x 4
=
£ 3
O
2
1
0
0 1 2 S 4 5] 6 7 3 9 10 11 12
No_at Risk Months
T 3719 3079 2920 2812 2183 1592 1459
C 3752 3092 2072 2850 2202 1624 1471

Philippe Gabriel Steg et al. Circulation. 2010;122:2131-2141



