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Platelets & Coagulation
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ANTIOPOMBQTIKH ArQI'H

ANTIAIMOIITETAAIAKH ATQI'H
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Old and New Antithrombotic Drus

A

Unfractionated
Heparin
(UHF)

Low Molecular
Weight Heparin
(Enoxaparin )

Fondaparinux

Bivalirudin

Half-Life

3 Hrs

6 Hrs

4 Hrs

0.3 Hrs

Dose/Kg

30-120 mg/Kg

STEMI/PCI: 0.75 mg/kg
bolus followed by infusion
1.75 mg/kg/h

NSTE-ACS: 0.1 mg/kg
bolus followed by infusion
0.25 mg/kg/h
(if PCI, additional 0.5
mg/kg IV bolus followed
by infusion 1.75 mg/kg/h)

Monitoring

ACT/aPTT

Factor X (not
required)

Not required

ACT (not required)

Inactivation

Protamine
Sulphate




Stable angina - Bivalirudin

» Replacement for UFH/Enoxaparin (+ Gp II/1l1a

inhibitors) to reduce bleeding complications

* Replacement for UFH in HIT

{(Heparin Induced Thrombocytopenia)




Safety and Efficacy of Intravenous
Enoxaparin in Elective Percutaneous
Coronary Intervention: An
International Randomized
Evaluation

"This slide is provided solely for your personal
medical information”
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Primary Objective

e To demonstrate the safety of IV
enoxaparin (0.5 mg/kg and 0.75
mg/kg) compared with IV UFH in
patients undergoing non-emergent PCI

— Definition of safety: non—CABG-related
major and minor bleeding up to 48 hours
following index PCI

"This slide is provided solely for your personal
European Society of Cardiology Congress 2005. medical information”




@STEEPLE

Conclusions / Clinical Implications

e Use of IV enoxaparin in patients scheduled to undergo
elective PCI is associated with significantly less major
bleeding

The efficacy of IV enoxaparin is non-inferior to UFH in
elective PCI patients

The clinical benefit observed with enoxaparin came with
superior ease of use compared with UFH

— Single IV bolus before the start of PCI
— Similar dose with or without GP IIb/IIIa inhibitors
— No anticoagulation monitoring

IV enoxaparin offers an attractive alternative to the
uncertain ACT-driven UFH anticoagulation used in the
catheterization laboratory

"This slide is provided solely for your personal
European Society of Cardiology Congress 2005. medical information”
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Aspirin: The least expensive and still one
of the most effective drugs available in
cardiology

Aspirin Dose # Trials OR* (%) Odds Ratio

500-1500 mg 34
160-325 mg 19
75-150 mg 12

<75 mg 3
Any aspirin

—Btith rombotic Trialists’ Collaboration. BMJ. 2002;324:71-86.

19
26
32

13
23

0 o5 1.0 15 2.0

ASA Better ASA Worse
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a = Yéoog 6pog xpovou aTrod Tnv Tuxaiotroinon wg Tnv PCI (10 nuépeg)
b = 30 nuépeg peTd ammd 1o péoo xpovo amd Tnv PCI
Téwg 12 pfveg  femmmAéov Tng ouvrBoug Bepartreiag Tou TrepIAaupavel AXO The CURE Investigators. Lancet August 2001



CREDO

H MeA¢tn CREDO

Clopidogrel for the Reduction of Events

During Observation
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Long-Term (1 Year) Benefits of Clopidogrel in PCI

Patie nltﬁ, Stroke, or Death - ITT Population

15-
Placebo*
Clopidogrel*
c 11.5%
© 3 27% RRR
-E'?; 10 I P=0.02
w g 8.5%
T
€5
08 0O
© 5.
€0
&)
0-l 1 L] | | | |
0 3 6 9 12

Months From Randomization
* Plus ASA and other standard therapies
Steinhubl S, Berger P, Tift Mann Il J et al. JAMA. 2002;Vol 288,No 19:2411-2420.



Clopidogrel LD:
Is Higher Dosage Better?

% of 20 uM ADP-induced aggregation

100 - = Ticlopidine 2x 600mg, then 260 BID

Clopidogrel mg, then 76 mg QD
= Clopidogrel 600 mg, then 76 mg BID

o

pL
Time after Administration (hours)

MU"er '. Heart 2001 ;85:92"3 G_Q f\f:.lnlif'::?g:::;mm




600mg Loading Dose in Patients on
Chronic Clopidogrel Therapy

Chronic Use (N=20)

:
80 T

Maximal
Aggregation
to 5uM ADP P<0.001

i P<0.001

Before After Before

Kastrati A. Circulation 2004:110




ISAR-REACT

Elective PCI-stent, 600 mg
Clopidogrel, stable pts

All P= NS Abciximab

¥ Placebo

3.3 3.3

0.9 o7

04 0.5

T [
s 8 $

Q-Mi non-Q-Mi Urg. TVR

Kastrati et al, 2003
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ISAR-REACT
Safety Analysis

P=0.37

4
: 0.7

—

P=0.38

2.5
1.9

Abciximab
Placebo

P=0.002 P=0.007

2.4

0.9

0 i

Major
bleeding

Minor
bleeding

| |

Thrombo- Transfusion

cytopenia
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Milestones in ACS management

Anti-thrombin Rx

Heparin LMWH Bivalirudin Fondaparinux

Antiplatelet Rx
GP lib/llla

Aspirin Clopidogrel Prasugrel Ticagrelor
P blockers piciog d g
Treatment Strategy
Conservative Earlyinvasive
PLATO
PRISM-PLUS REPLACE 2 HORIZONS MI
PURSUIT ‘ CURE ’ 0OASISS TRITON
ESSENCE TACTICS TIMI-18 SYNERGY ACUITY

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2010

—

PCI ~ 5% stents ~85% stents Drug-eluting stents 2m gen DES

A A A A

Ischaemic risk

/\___,/_\

Bleedingrisk



. Pharmacological options
in pPCI patients

= No pPCI
Aspirin: 150-325 mg i

z ’ No pPCI
Clopidogrel: z/600mg Lo data

No pPCI
data

Abciximab pPCI
2b/3a blockers: Tirofiban
ata: YES
Eptifibatide  IIbC*

R v 0.75mg/kg P
Bivalirudin: 1.75mg/kg/h 11aB-

UFH: 100 U/Kg (50-70U/kg if GPI)




ARMYDA-Reload: Clinical Outcomes
Evaluation of 600mg clopidogrel dose in pts who
are already on chronic clopidogel therapy

30-day MACE IN Stable and ACS pts undegoing PCI
20

16 ACS - Placebo
P=0.035 (ACS Placebo vs ACS Reload). - Acs -Reload

/'_..._._.__._......_.._._..
g

/ Stable Angina - Reload

12

- Stable Angina - Placebo
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Bivalirudin Monotherapy in NSTEACS
with aspirin and clopidogrel preloading

« The simplest regimen :

— GP 1Ib/ilIa inhibitors were required in only 99 of patients in ACUITY
during PCI for ischemia/thrombus

-~ IV bivalirndin infusion is discontinued after cath

~ Monitoring of aPTT and ACT possible but not necessary

« Provides similar protection from ischemic complications as heparin
(UFH or enoxaparin) + GP IIb/Illa inhibitors with markedly less

bleeding, and less cost

+ clopidogre! 300/6800 mg + bivalirudin




TIMI 30: The PROTECT Trial

High-risk UA/NSTEMI for PCI of a native coronary artery with either
DM; or + Troponin; or STL = 0.5 mm; or TRS > 3

N =857 TRANSFER TO CATH LAB, DIAGNOSTIC ANGIOGRAM
CONFIRM ELIGIBLE FOR PCI OF CULPRIT IN NATIVE ARTERY

Eptifibatide

180/180 ug/kg +
2 ug’kg/min

~ +

Low Dose UFH Low Dose
50 U/kg IVB Enoxaparin
ACT 200-250 0.5 mg/kg IV

Randomizaton stratfied by Clopidogrel prefreaiment »B h and-<€é h

Jaree, [t not pretreated. then 300 mg Clopwogre! immediately. prioc 10 stenting. Al tx'd wath ASA
1 3

B

™ Gibion CMJ Ani Coll Cardiol- 2006 Jun 20,37]




Post-PCI TMPG 3
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TIMI 30: The PROTECT Trial

TIMI Myocardial Perfusion Grade 3 Post-PCI

O.R: 1.44 (95% Cl 1.003-2.06)

p = 0.048 pre-specified adjustment for baseline TMPG
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50,9

N=506

EPT (pooled)

Gibson CM 7 AnyColl Cardiol 2006 Jun 204712k 2362.73




p HORIZONS AMI Trial E N

3400 patients with STEMI within 12° onset
at 200 international sites

Consent
Aspirin 324 mg chewed
Clopidogrel 300 or 600 mg po load or Ticlopidine 500 mg

Cath lab
left ventriculography and coronary arteriography

m Copussia UNIVERSITY CARUIUVASCULAK
WAk Mrpicar CrNTER RLSEARCH FOUNDATION




30-day mortality
30-Day Cardiac and Noncardiac Mortality

== Heparin+ GP lIblllla inhibitor (n=1,802) === Bivalirudin monotherapy (n=1,800)"

B e
Cardiac
HR 0.62 [95% CI1 0.40-0.96] P=0.03

4
EARLY
HAZARD —

Cardiac

p—— O

)
>
o
s
y =
O
=

Noncardiac :
P=NS Non cardiac 0.3%
: - : , 0.2%

15 25 30

Time (d)

¥InHCRIZONS AMI, 9396 of bivalirudin patients received monotherapy, without provisicnal GP I1b/I11a.
Stone GW. AEIM 2008; 358:2218-20
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© WR0SAm  q.Year All-Cause Mortality

54 = Bivalirudin alone (n=1800) o
=== Heparin + GPIIb/llla (n=1802) _'_r'_,..-"_" 48 /o
A=14%
S L 34%
>
=
o DIiff[95%Cl] =
= -1.5% [-2.8,-0.1]
= HR [95%CI] =
0.69[0.50, 0.97]
P=0.029
5 6 7 8 9 10 11 12
Number at risk Time in Months
Bivalirudin alone 1800 1705 1684 1669 1520
Heparin+GPIib/lla 1802 1678 1663 1646 1486

Mehran, Lancet 2009
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© WmIOEM Two-Year All-Cause Mortality

g4 = Bivalirudin alone (n=1800)
= Heparin + GPIIb/llla (n=1802)

<
> j,.——-*""6'1%
£ °] 4.6%
O
= 4
o HR [95%Cl]=
- 0.75[0.56, 1.00]
O 27
it p=0.049
< 1

OJI'E" ] ] ] ] LI3T | ] 1 ]

0 3 6 9 12 15 18 21 24

Number at nisk

Bivalirudin alone 1800 1690 1658 1627 1359
Heparin+GPlib/llla 1802 1669 1637 1579 1324



Bleeding

Intracranial bleeding, intraocular. bleeding, or.a reduction in haemoglobin
concentration of 24 g/dL. without an overt source of bleeding

Non-Access Related @

5
4,5
4
3,5 NNT=42

3
2,5 B GPI

14 p=0.0019

2 ! Bivalirudin

1,5

1
0,5

0 -




ISAR-REACT 2

— death, MI, urgent PCI

Placebo
Abciximab

Troponina »0.03 ua/l
| Log-Rank p=0.02

| Troponina S0.03 .o/l
_1 Log-Rank p=0.98

L3

27 30

JAMA 2006, 235 (dox [ 10.1001 5ama. 295 13 joc60034)




200 Abciximab in primary PCI:
' Early and Sustained benefit

Meta-analysis of 8 RCT including 3949 pts

= Placebo |¢ 21 D/re-MI per 1000 pts I
B Abciximab

]

No difference in major bleedings
:34.7% vs. 4.1% OR = 1.16 p=0.23

OR=0.60 OR=0.70

£=0.001 P=0.01
Death/MI Death

30 Days 6/12 Mos

JAMA 2005; 293: 1759




ON-TIME 2 Trial

Acute myocardial infarction
diagnosed in ambulance or referral center
ASA+600 mg Clopidogrel

R

Transportation

dIronpans

igronoan Fireflezis)
Provisiondi CONEN

*Bolus: 25 uyg/kg & 0.15 ug/kg/min infusion




1 Year Survival: Patients
with Primary PCI

100%
NC Tirofiban
R ——

P —————————

Placebo

. open label & double-blind, n = 1.155
0.00

o< P=




P Faciliated

=

> ¢
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TRITON Study Design

ACS (STEMI or UA/NSTEMI) & Planned PCI
ASA | N= 13,600
Double-blind

Median duration of therapy - 12 months

1° endpoint: CV death, MI, Stroke

2° endpoints: CV death, MI, Stroke, Rehosp-Rec Isch
CV death, MI, UTVR
Stent Thrombosis (ARC definite/prob.)

Safety endpoints: TIMI major bleeds, Life-threatening bleeds
Key Substudies: Pharmacokinetic, Genomic
j Qb C UNIvE
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Balance of Efficacy and Safety

| 138
events
Clopidogrel
1214 HRO0.81
CV Death / Mi / Stroke

(0.73-0.90)
P=0.0004

= = Prasugrel

?ﬁ-““'

) t 35
TIMI Major Prasugrel events
NonCABG Bleeds

— womsm 2.4 HR 1.32
T 1.8 (1.03-1.68)
Clopidogrel

P=0.03
180 360 450 NNH=167

m Corumnia UNIVERSITY
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TIMI-38 STENT ANALYSIS
Definite/Probable ST: DES Only (n=5743)

EARLY ST LATE ST

HR 0.29 [0.156-0.66] HR 0.46 [0.22-0.97]
P=0.0001 P=0.04

2.5

2 e CLOPIDOGREL
1.44% PRASUGREL

1.57
" L=

_——— 0.91%

1%
e J_,_,4f_ ] 54%
0.5 o

0.42% '_r_'r_r-"’_.’_ 0.42%

T T ) 0 v T T T T
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DAYS

2
e
(&)
2,
Q
-
7p)
Lo
o}
=S

Wiviott et al, 2008 © e




Antiplatelet Therapy Summary
<100 mg Aspirin (300 mg loading dose)
600 mg Clopidogrel > 6 hrs before PCI (300 mg >24 h)
Reloading 3-600 mg pts on chronic Clopidogrel therapy
150 mg Clopidogrel in the initial periprocedural phase

Prasugrel 60 mg loading/10 mg maintenance dose
probably reserved to high risk patients

Abciximab in pts with no previous Clopidogrel loading

Abciximab in Troponin positive ACS patients undergoing
PCI

Tirofiban/eptifibatide in high-risk ACS patients who cannot
be rapidly treated with ACS

Cilostazol for patients allergic to aspirin and/or

thienopyridines
e

Gb Corumsia UNIVERSITY
WAL Mepicar CENTER




0(51

PO PLATO: ticagrelor vs clopidogrel in all types of

ACS
Primary endpoint time to CV death, Ml or stroke

Clopidogrel 11.7

—
—
L

10 - 9.8
8 - Ticagrelor

Cumulative incidence (%)
N

0 60 120 180 240 300 360

No. at risk Days after randomisation

Ticagrelor 9,333 8,628 8,460 8,219 6,743 5,161 4,147
Clopidogrel 9,291 8,521 8,362 8,124 6,743 5,096 4,047

K-M = Kaplan-Meier; HR = hazard ratio; Cl = confidence interval Wallentin et al NEJM 2009



PLATO: summary of bleeding

The PLATO study evolved bleeding definitions to better
capture events occurring in both the chronic and acute
settings

As expected with a more potent antiplatelet therapy, there
was an increase in bleeding with ticagrelor compared to
clopidogrel; and, PLATO-defined minor and minimal
bleeding was greater with ticagrelor than clopidogrel in
this study

Importantly, ticagrelor had no increase in overall major or
fatal bleeding compared to clopidogrel



KR Bleeding & Outcomes

Severe

10 L) 20
Days to Death

Rao SV, et al. Am J Cardiol. 2005

EAPCI
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It is tough to keep
the balance
between efficacy
and safety of
antithrombotics !




Antiplatelets

Elective PCI
Antiplatelet therapy Class* | Level® | Refs
ASA U 55
Clopidogrel =S 55
Clopidogrel - protreatment with 300 mg loading dose >6 h before PCI ol =
(or 00 mg >2 h bafore) _'/X_EJ
+ GPlib-1lla antagonists (badlour sination caly) It =
Antiplatelet therapy |
ASA IYE] -
d (wi iny ibla) 1 <
+ GPlib-llla antagonists
(in patients with evidence of high intracoronary thrombus burden)
Abciximab (with DAPT) [F5 S
Tirofiban, Eptifibatide | lla
Upstream GPlIb-llla antagonists
Antiplatelet therapy
ASA T
+ GPlib-lIa antagonists (in patients with evidence of high intracoronary thrombus burden)
Abciximab lla
Eptifibatide | lla
Tirofiban Iib

Upstream GPlIb-llia antagonists

..........
STy On

Al

lines ¢

1




Adjunctive antithrombotic Rx for STEMI

PCi

Antiplatelet therapy
ASA
Clopidogrel' (with 600 mg loading dose as soon as possible)
Prasugrel®
Ticagrelor?
+ GPlib-llla antagonists (in patients with evidence of high intracoronary thrombus burden)
Abciximab | lla
Eptfibatide | lla.
Tirofiban | lIb
Upstream GPIib-lla antagonists
Anticoagulation
Bivalirudin (monotherapy)
UFH
Fondaparinux

Wijns & Kohl, Eur Heart J 2010






