Mr B

52 years old male
Smoker
No prior known CAD

Presents with 1 hour intermittent crushing
retrosternal chest pain

Transferred by MICU directly to CCU (ASA,
Heparin)



On admission

Intense pain, diaphoretic

Pulse 90°, BP 140/90

ECG- ST elevation V1-6, |, aVL

Dg- Acute extensive anterior STEMI
Referred directly for PPCI

While on the cath. Lab. the pain abates and ST
elevation resolves on monitor.
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On admission

Intense pain, diaphoretic

Pulse 90°, BP 140/90

ECG- ST elevation V1-6, |, aVL

Dg- Acute extensive anterior STEMI (prasugrel)
Referred directly for PPCI

While on the cath. Lab. the pain abates and ST
elevation resolves on monitor.



Angiogram




Angiogram




On admission

Intense pain, diaphoretic

Pulse 90°, BP 140/90

ECG- ST elevation V1-6, |, aVL

Dg- Acute extensive anterior STEMI
Referred directly for PPCI

While on the cath. Lab. the pain abates and ST
elevation resolves on monitor.
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Objectives

»How important is to achieve effective platelet
Inhibition @ PPCI ?

>Should DAPT be given ASAP in STEMI Pt's
undergoing PPCI (FMC) ?

»f yes, What DAPT should be given?

»What should be done if a patient on DAPT required
Immediate CABG ?

»Non urgent CABG (invasive procedure)?
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»How important is to achieve effective platelet
Inhibition @ PPCI ?
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undergoing PPCI (FMC) ?
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Association:

Impact of Pretreatment With Clopidogrel on Initial Patency and Outcome in Patients
Treated With Primary Percutaneous Coronary Intervention for ST-Segment Elevation
Myvocardial Infarction : A Systematic Review
Pieter J. Vlaar, Tone Svilaas, Kevin Damman, Bart J.G.L. de Smet, Jan G.P. Tijssen, Hans L.
Hillege and Felix Zijlstra




Vlaar et al. 2008 circulation; 118:1828-1836



Effect of Clopidogrel Pre-treatment on Early
Reperfusion and Clinical Outcome

TIMI flow 2/3 on initial CAG 30d Mortality Death and/or Re-infarction
P< 0.001 P< 0.01 P< 0.001
3; [
U 6 6.3%
32 5
301 4 4.6%
28
3 3.3%
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% ?]
] 1

m Clopidogrel pre-treatment m No Clopidogrel pre-treatment



CLINICAL RESEARCH

European Heart Journal (2011) 32, 2989-2997
doi10.1093/eurheartjfehr202

Effect of upstream clopidogrel treatment in

patients with ST-segment elevation myocardial
infarction undergoing primary percutaneous
coronary intervention

Sasha Koull, J. Gustav Smith 1.2, Fredrik Scherstén, Stefan James?3, Bo Lagerqvist3,
and David Erlinge ™




Koul et al. Eur Heart J 2011; 32: 2989-2997
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Effect of Clopidogrel Up-Stream
on Mortality and Re-infarction*

* Propensity Score-Adjusted Incidence

OR=0.82(95%CI 0.7-0.93)
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Koul et al. Eur Heart J 2011; 32: 2989-2997



Objectives

»f yes, What DAPT should be given?



Prasugrel vs. Clopidogrel Loading Dose:
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$p<0.05 vs Clop 300/75



IPA on Day 1 Clopidogrel Naive
Patients

Final Extent
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0] 2 4 8 12
Time, h
—&— Ticagrelor 180 mg —— CLOP 300 mg
P<0.0176 for all AZD6140 groups vs P<0.0002 for all AZD6140 groups vs

clopidogrel at 4 h clopidogrel at 4 h



Platelet Reactivity @ PPCI According to the Time
Elapsed from Thienopyridine Loading to PPCI

Clopidogrel

ADP-platelet aggregation at PPCI (% )

Matetzky et al. ACC 2012



ADP Induced Aggregation (%)
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40 1
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ADP Induced Platelet Aggregation

F P=0.8 _‘ ’— P=0.02
i
Hl Clopidogrel |
B Prasugrel *
Baseline Baseline PPCI PPCI 3rd Day 3rd Day

Matetzky et al. ACC 2012



Indices of Myocardial Reperfusion in
STEMI Patients Undergoing PPCI

P=0.01 P=0.05

B Clopidogrel
B Prasugrel

TMP 2\3 Early STR

Matetzky et al. ACC 2012



RAPID (Rapid Activity of Platelet Inhibitor Drugs)
primary PCI study

Assessed for chgibilit) f Excluded (n = 21), reasons:
Previous Clopidogrel use (n = 10)
Previous TIA/stroke (n = 2)
Unable to consent (n = 4)
Active bleeding (n = 1)
Abciximab administration (n = 5)

Prasugrel > Ticagrelor

Received Prasugrel (n ~ 25) Received Ticagrelor (n =~ 25)
Allocation

PRU 2 hours after Loading Dose (n ~ 25) ';"i"l‘“';‘ PRU 2 hours after Loading Dose (n = 25)
Analysis

Clinxcal follow-up (n = 25) Follow-up l Chinical follow-up (n = 25)

Start of the Treatment

Baseline 2h 4h 8h 12 h

VerifyNow Residual Platelet Reactivity Evaluation

Parodi G. JACC 2013 (Apr)16 :61(15):1601-6



Kinetics of Platelet Inhibition Over Time Residual platelet reactivity
values assessed by platelet reactivity units VerifyNow at baseline and
2,4, 8, and 12 h after drug loading

+» Prasugrel
Ticagrelor

Platelet Reactivity Units

*p < 0.01 versus Ticagrelor.
Tp < 0.01 versus baseline, £p < 0.01 versus 2 h.

Parodi G. JACC 2013 (Apr)16 :61(15):1601-6



Inhibition of Platelet Aggregation by VerifyNow at
2,4, 8, and 12 h after drug loading dose

Prasugrel
= Ticagrelor
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ODbjectives

»What should be done if a patient on DAPT required
Immediate CABG ?






irnal of the American College of Cardiology Vol. 59, No. 25, 2012
2012 by the American College of Cardiclogy Foundation IS5 0735-1097/836.00
blished by Elsevier Inc. doi:10.1016/].jace.2012.02.042

Antiplatelet Therapy

Recovery of Platelet Function After
Discontinuation of Prasugrel or Clopidogrel
Maintenance Dosing in Aspirin-Treated Patients
With Stable Coronary Disease

The Reu:}ver}f Trial

Matthew J. Price, MD,* James S. Walder, MD,{ Brian A. Baker, PHARMD %

Darell E. Heiselman, DO,§ Joseph A. Jakubowski, PHD,§ Douglas K. Logan, MD,
Kenneth J. Winters, MD,§ Wei Li, PHD,# Dominick J. Angiolillo, MD, PHDY

La jolla, California; Rapid City, South Dakota; Parsippany, New [ersey; Indianapolis, Indiana;
Cincinnati, Ohio; and Jacksonville, Florida
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Price M et al. JACC 2012 June;59 : 2338-43




Proportion of Pts Returning to Baseline Reactivity

Prasugrel
Clopidogrel
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Thienopyridines bind covalently (irreversibly) to P2Y12 ADP binding
site, rendering the receptors permanently inactivated

Thienopyridines-lrreversible inhibition

P Savi, et al. Proc Natl Acad Sci USA 2006; 103:11069-11074.
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Journal of Thrombosis and Haemostasis, 5: 82-90

ORIGINAL ARTICLE

Normalization of platelet reactivity in clopidogrel-treated

subjects

G. VILAHUR,*' B. G. CHOI,*+' M. U. ZAFAR,* J. F. VILES-GONZALEZ,* D. A. VORCHHEIMER, t
V. FUSTERY andJ. J. BADIMON* ¥

*Cardiovascular Biology Research Laboratory; and tZena and Michael A. Wiener Cardiovascular Institute, Mount Sinai School of Medicine,

New York, NY, USA

43
Vilahur et al J. Thromb. Haemostasis 2007:5:82-90



Arachidonic

Collagen

>

% Maximal Aggregation

O

% Maximal Aggregation

Baseline post-LD

- 300 mg LD clopidogrel
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Vilahur et al J. Thromb. Haemostasis 2007:5:82-90
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Mean platelet count (n = 11): 250 x 10°

% Added pooled
V-PRP Platelet units* Platelet pools’

20
40

& LNh

wn b9
h

*Platelet units: one platelet unit increases platelet count by 10 000 pL.
"Platelet pools: five platelet units = one platelet pool.

48
Vilahur et al J. Thromb. Haemostasis 2007:5:82-90
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RESTORING PLATELET FUNCTION EXVIVO BY ADDING FRESH PLATELETS WITHIN 24 HOURS OF &
PRASUGREL 60 MG LOADING DOSE

AT Oral Confributions
McCamnick Racs South, 34060
Saturday, Mareh 24, 2012, 839 a.m.-&52 am.

Authors: M, Do a0 Canng Santns-Gadan, Davd Viemhaimear, an Vies-Gonzaler, Sammy Emanan, Chara Gannars, Dewid! Smay, tsan
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Background: ALC/8HA pukdelnes aldss 257 day wall In srgery bound ACS patlents 1o attenuate the effects of antipiatalel therapy. To reducs
bleeding risk, plabelet Infusfon may be used In some cases but the resulting recoerny of prabalet unction |5 unknown, We imeestigated e degres of
phakelet furvction restoration by 00 resh plateletswERin 24 mours i) of 3 prasugre [oading doss.
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NN} In Stpplamanted Samples wes companad b 0% and preirastment hasaing, Prasuel acthe metaholbs iels war alsn measira.
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Figure 1: Platelet aggregation (mean + SE) in prasugrel-treated subjects’ samples with (40%,
60% and 80%) and without (0%) added fresh platelets over 24 hours. All 40%, 60% and 80%
samples are higher than 0% (p<<0.05) except *. All samples are lower than baseline of 65% +
2.3% (p<0.05). PAM: Prasugrel active metabolite (mean + SE) shown on the right Y axis.




Thienopyridines bind covalently (irreversibly) to P2Y12 ADP binding
site, rendering the receptors permanently inactivated

Ticagrelor binds directly to P2Y,, receptors and reversibly interacts
with the receptor, to prevent platelet activation and aggregation

Thienopyridines-Irreversible inhibition Ticagrelor-Reversible inhibition

P Savi, et al. Proc Natl Acad Sci USA 2006; 103:11069-11074.
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Randomized Double-Blind Assessment of the Onset and
Offset of the Antiplatelet Effects of Ticagrelor Versus
Clopidogrel in Patients With Stable Coronary

Artery Disease
The ONSET/OFFSET Study

Paul A. Gurbel, MD; Kevin P. Bliden, BS:; Kathleen Butler, MD; Udaya S. Tantry, PhD;
Tania Gesheff, BSN: Cheryl Wei, PhD: Renli Teng, PhD; Mark J. Antonino, BS;
Shankar B. Patil, MD; Arun Karunakaran, MD; Dean J. Kereiakes, MD:

Cordel Parris; Drew Purdy, MD: Vance Wilson, MD: Gary S. Ledley, MD; Robert F. Storey, MD
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What Can Be Done Within the First 120 hr ?




ODbjectives

»Non urgent CABG (invasive procedure)?



Proportion of Pts Returning to Baseline Reactivity

Prasugrel
Clopidogrel
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PLATO -

18,624 patients CABG
randomized

CABG in 1,899 patients
during the course of
the study

CABG in 1,261 patients
with last intake of study drug
<7 days prior to surgery:

632 patients treated 629 patients treated
with ticagrelor with clopidogrel

Held et al. JACC 2011, 57(6): 672-84



Time from study entry to first CABG surgery PLATO

: CABG
(total PLATO population)
. 0 = — =
e HR: 0.96 (95% CI = 0.87-1.05), p=0.36 Slerselee 12
— 10.9
;\a 10 - Ticagrelor
g
S g
®)
&
©
£ 6 treatment duration, days 223 (28-353) 226 (26—364)
»
(0]
= 44
%
2
0 -

| | | | | | | | | | | | |
0 1 2 3 4 5 §) 7 8 9 10 11 12

No. at risk Months from randomization

Ticagrelor 9,235 7,289 6,862 6,570 5,144 3,775 3,414
Clopidogrel 9,186 7,320 6,936 6,657 5,209 3,843 3,470



Study medication pre- and post-CABG

CABG
Ticagrelor Clopidogrel
(n=632) (n=629)
Days study drug stopped before CABG, %

1 day 13.3 14.0
2 days 16.8 13.7
3 days 18.0 11.6
4 days 13.3 11.0
5 days 12.5 15.3
6 days 14.4 17.5
7 days 11.7 17.0

Patients not restarted on study drug/unknown n=234 n=238

Time study drug restarted after CABG, % (n=398) (n=391)
<7 days 57.0 57.5
7-14 days 27.9 25.6
>14 days 15.1 16.9

Held et al. JACC 2011, 57(6): 672-84



Study medication pre- and post-CABG

CABG
Ticagrelor Clopidogrel
(n=632) (n=629)
Days study drug stopped before CABG, %

1 day 13.3 14.0
2 days 16.8 13.7
3 days 18.0 11.6
4 days 13.3 11.0
5 days 12.5 15.3
6 days 14.4 17.5
7 days 11.7 17.0

Patients not restarted on study drug/unknown n=234 n=238

Time study drug restarted after CABG, % (n=398) (n=391)
<7 days 57.0 57.5
7-14 days 27.9 25.6
>14 days 15.1 16.9

Held et al. JACC 2011, 57(6): 672-84



K-M estimated rate (%)

Time from CABG to any death

HR: 0.49 (95% Cl 0.32-0.77), p<0.01

Clopidogrel

—

9.7

4.7

Ticagrelor

No. at risk
Ticagrelor 629
Clopidogrel 629

583
565

557
539

Months

491
472

| | | | |
8 9 10 11 12

415 291 119

404 269 130
Held et al. JACC 2011, 57(6): 672-84



Journal of the American College of Cardiology Vol. 60, No. 5, 2012
@© 2012 by the American College of Cardiology Foundation ISSN 0735-1097/$36.00
Published by Elsevier Inc. http//dx.doi.org/10.1016/}.jacc.2012.03.030

Cardiac Surgery

Mortality Benefit With Prasugrel in the
TRITON-TIMI 38 Coronary Artery Bypass Grafting Cohort

Risk-Adjusted Retrospective Data Analysis

Peter K. Smith, MD,* Lawrence T. Goodnough, MD,t Jerrold H. Levy, MD,} Robert S. Poston, MD,§
Mary A. Short, MSN,|| Govinda J. Weerakkody, PHD,|| LeRoy A. LeNarz, MD||

Durham, North Carolina; Stanford, California; Atlanta, Georgia; Tucson, Arizona; and Imz’ianapolis, Indiana

Smith et al. JACC 2012 (July 31);60(5):388-96



Patients who underwent CABG
MN=448
(31 deaths)
(9 prasugrel* vs. 22 clopidogrel®)

i
CABG+ patients?
N=26
(8 deaths)
{3 prasugrel, 2 clopidogrel,
3 no study drug,
0 open-label thienopyridine)

Isolated CABG patients
MN=422
(23 deaths)

Mo study drug Open-label clopidogrel
prior to CABG prior to CABG
MN=56G N=20
(4 deaths) (0 deaths)

Patients receiving at least
one dose of study drug
priar to CABG
MN=346

*Bati i
atients randomized to (19 deaths)
|

prasugrel or clopidogrel

'Patients receiving CABG
and additional cardiac
surgical procedures

Smith et al. JACC 2012 (July 31);60(5):388-96



Procadural characteristics
CABG occurred during TRITON index event T (4.08)
CABG status (%)
| Elective 85.0
Lrgent ' 12.7
Emergent or salvage . 23

Clopidogrel

Prasugrel

azard for

Hazard Ratio: 1.00 (95% CL, 0.81-1.23)
p=0.961

o
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S

90

Days From Randomization to Isolated CABG

Smith et al. JACC 2012 (July 31);60(5):388-96



Days from last dose to CABG
0

-14
>14

Unknown or missing

Prasugrel

16 (9.2)
15 (8.7)
12 (6.9)
12 (6.9)
9(5.2)
24 (13.9)
21 (12.1)
13 (7.5)
36 (20.8)
14 (8.1)
1 (0.6)

Clopidogrel

(14 (8.1)
13 (7.5)
17 (9.8)
10 (5.8)
11 (6.4)
34 (19.7)

' 16 (9.2)
25 (14.5)
20 (11.6)
12 (6.9)

1(0.6)




Chest Tube Loss @ 12hr by Days from
Last Dose of Study Drug to CABG

@ Prasugrel
© Clopidogrel

at 12 hr (mL)

n
72
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N
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Days From Last Dose of Study Drug to CABG

Prasugrel Clopidogrel
Mean blood loss: 655 + 580 ml vs. 503 £ 378 ml (p=0.05)

81



All Cause Death

Clopidogrel

Hazard Ratio: 0.26 (85% CL, 0.09-0.77), p=0.018
Adjusted Odds Ratio: 0.28 (95% CL, 0.08-0_85), p=0.028

Prasugrel

B
i
|
¢
e
<
- ©
%ﬂ:
ES
mﬂ
=
e

180 270 360
Days From Isolated CABG

Mumber at nsk
lopidogrel 173 153 143 124 4 ¥ 51

Prasugrel 173 165 149 125 k] 55

Smith et al. JACC 2012 (July 31);60(5):388-96



Factors Contributing to the Lower Mortality
With Ticagrelor Compared With Clopidogrel in
Patients Undergoing Coronary Artery Bypass Surgery

Christoph Varenhorst, MD, PHD,* Ulrica Alstrom, MD, PHD,t Benjamin M. Scirica, MD, MPH, #
Charles W. Hogue, MD,§ Nils Asenblad, Msc, PuLic,* Robert F. Storey, MD)||

Ph. Gabriel Steg, MD,§# Jay Horrow, MD,** Kenneth W. Mahaffey, MD, 1

Richard C. Becker, MD, 1+ Stefan James, MD, PHD,* Christopher P. Cannon, MD #

Gunnar Brandrup-Wognsen, MD, PHD 3} Lars Wallentin, MD, PHD,* Claes Held, MD, PuD*

U‘ﬂpm/a and Moindal, Sweden; Boston, Massachusetts; Baltimore, Maryland; Sheffield, United Kingdom;
Paris, France; Wilmington, Delaware; and Durham, North Carolina

Varenhost et al. JACC Oct 2012:1623-30.



Time to Death due to Bleeding and Infection
(primary cause or contributing)

HR of 0.33 (95 % C1 0.15-0.70) p<0.01 HR of 0.36 (95 % CI 0.14-0.93) p<0.05

— Clopidogrel
— Ticagrelor

Cumulative incidence of death due to 0
infection (primary cause or contributing)

— Clopidogrel
— Ticagrelor
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bleeding (primary cause or contributing)

2 3 4 5 6 7 8 9 10 11 12
Months from CABG procedure

2 3 4 5 6 7 8 9 10 11 12
Months from CABG procedure

Varenhost et al. JACC Oct 2012:1623-30.



Conclusion

Based on the existing date and current guidelines it is
recommended to initiate DAPT ASAP especially before
performing PCI.

____________*

Symptoms Call EMS Prelsfﬁgggital
onset and
identification

Increasing Loss of Myocytes




The question whether further benefit can be achieved by
earlier initiation of DAPT at 15t medical contact is currently
under examination by a number of prospective trials

____________*

X

Symptoms Call EMS Preé?]gggital
onset and
identification

H

Increasing Loss of Myocytes




ATLANTIC: Study Design
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Platelet activation plays a major role in thrombus
formation and pathogenesis of ACS

Coronary plague

Erosion/rupture

Thrombotic occlusion

DAPT became a cornerstone of the treatment for ACS

Davies MJ. Am J Cardiol. 2001 Aug 16;88(4A):2F-9F






Should DAPT be given ASAP (@ 15 medical contact) ?

How important is to achieve effective/optimal platelet
iInhibition before PCI ?



TIMI-3 Flow Before PPCI for STEMI Is an
Independent Determinant of Survival

PAMI Trials

6 month
mortality
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log-rank p for trend
=0.009

Months
Gregg W. Stone Circulation 2001;104:636



Can We do Better ?




