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Antithrombotic therapyAntithrombotic therapy
• Antiplatelet therapyAntiplatelet therapy
- Aspirin
- ADP receptor blockers

GP IIb/III i hibit- GP IIb/IIIa inhibitors
• Anticoagulants• Anticoagulants
- Heparinsp
- Fondaparinux
- Bivalirudin
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CURE: Early and long-term benefits of 
l id l i ACS P ti tclopidogrel in ACS Patients
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Limitations of ClopidogrelLimitations of Clopidogrel

• Delayed onset of action

• Limited platelet inhibition• Limited platelet inhibition

• Non-Responders (Non-Metabolisers)

D i t ti (PPI CCB)• Drug-interactions (PPI, CCB)





PLATO: time to first primary efficacy PLATO: time to first primary efficacy 
event (composite of CV death, MI or stroke)event (composite of CV death, MI or stroke)event (composite of CV death, MI or stroke)event (composite of CV death, MI or stroke)
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Secondary efficacy endpoints over time Secondary efficacy endpoints over time 

Myocardial infarction Cardiovascular death
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TRITON TIMI-38
- Efficacy and Safety of Prasugrel -
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CURRENT-OASIS 7
High dose versus low dose Clopidogrel

Results after 30 daysResults after 30 days
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ISAR-REACT 2: Outcomes according to Tn level

Death/MI/UTVR, %
20

15 Troponin-Positive: RR=0.71 [0.54-0.95]

10 Abciximab vs. Placebo

Troponin-Negative: RR=0 99 [0 56-1 76]
5

Troponin Negative: RR 0.99 [0.56 1.76]

0

0 5 10 15 20 25 300 5 10 15 20 25 30

Days after randomizationKastrati A et al. JAMA 2006
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Routine upstream GP IIb/IIIa in NSTE-ACS
Kaplan-Meier Curves for Primary Endpoint
Routine upstream GP IIb/IIIa in NSTE-ACS
Kaplan-Meier Curves for Primary EndpointKaplan Meier Curves for Primary EndpointKaplan Meier Curves for Primary Endpoint
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Safety Results (through 120 hours)Safety Results (through 120 hours)y ( g )y ( g )
Delayed

Provisional 
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PP

Bleeding (all patients, %)
TIMI major 2.6 1.8      1.42 (1.07-1.89)    0.015

Bleeding (all patients, %)
TIMI major 2.6 1.8      1.42 (1.07-1.89)    0.015j ( )
TIMI major or minor 5.8 3.4      1.75 (1.43-2.14)  <0.001
GUSTO severe 0.8 0.9      0.99 (0.64-1.55)    0.97

j ( )
TIMI major or minor 5.8 3.4      1.75 (1.43-2.14)  <0.001
GUSTO severe 0.8 0.9      0.99 (0.64-1.55)    0.97( )
GUSTO moderate or severe 7.6 5.1      1.52 (1.28-1.80)  <0.001
PRBC transfusion 8.6 6.7      1.31 (1.12-1.53)    0.001

( )
GUSTO moderate or severe 7.6 5.1      1.52 (1.28-1.80)  <0.001
PRBC transfusion 8.6 6.7      1.31 (1.12-1.53)    0.001( )( )
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BivalirudinBivalirudin vsvs GPIIbGPIIb//IIIaIIIa antagonistsantagonists// gg
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AnticoagulantsAnticoagulantsgg
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Study Design: 
Randomized Double Blind

Patients with NSTE ACS, Chest discomfort < 24 hoursPatients with NSTE ACS, Chest discomfort < 24 hoursPatients with NSTE ACS, Chest discomfort < 24 hours

Randomized, Double Blind

2 of 3: Age>60, ST Segment Δ,  cardiac markers2 of 3: Age>60, ST Segment 2 of 3: Age>60, ST Segment ΔΔ, ,  cardiac markerscardiac markers

ASA, Clop, GP IIb/IIIa, 
planned Cath/PCI as per
ASA, Clop, GP ASA, Clop, GP IIb/IIIaIIb/IIIa, , 

plannedplanned CathCath/PCI as per/PCI as per

Exclude
Age < 21
Any contra-ind to Enox planned Cath/PCI as per 

local practice
planned planned CathCath/PCI as per /PCI as per 

local practicelocal practice
RandomizeRandomize

E iE iE i

Hem stroke< 12 mo.
Creat> 3 mg/dL/265 umol/L

Fondaparinux
2.5 mg sc once daily

FondaparinuxFondaparinux
2.5 mg sc once daily2.5 mg sc once daily

Enoxaparin
1 mg/kg sc twice daily

EnoxaparinEnoxaparin
1 mg/kg sc twice daily1 mg/kg sc twice daily

N=20,000

PCI< 6 hPCI< 6 h,, No additional UFHNo additional UFH
PCI >6 hPCI >6 h,, IV UFHIV UFH
With With IIb/IIIaIIb/IIIa 65 U/kg65 U/kg
WithoutWithout IIb/IIIaIIb/IIIa 100 U/kg100 U/kg

PCI <6 hPCI <6 h:: IV Fonda 2.5 mgIV Fonda 2.5 mg
without without IIb/IIIaIIb/IIIa, 0 with , 0 with IIb/IIIaIIb/IIIa
PCI> 6 hPCI> 6 h:: IV Fonda 2.5 mg withIV Fonda 2.5 mg with
and 5 0 mg withoutand 5 0 mg without IIb/IIIaIIb/IIIa

Primary: Efficacy: Death, MI, refractory ischemia at 9 days Primary:Primary: EfficacyEfficacy:: Death, MI, refractory ischemiaDeath, MI, refractory ischemia at 9 days at 9 days 
Outcomes

Without Without IIb/IIIaIIb/IIIa 100 U/kg100 U/kgand 5.0 mg without and 5.0 mg without IIb/IIIaIIb/IIIa

Safety: Major bleeding at 9 days
Risk benefit: Death, MI, refractory ischemia, major bleeds 9 days

Secondary: Above & each component separately at day 30 & 6 months

SafetySafety:: Major bleeding at 9 daysMajor bleeding at 9 days
Risk benefitRisk benefit:: Death, MI, refractory ischemia, major bleeds 9 daysDeath, MI, refractory ischemia, major bleeds 9 days

SecondarySecondary:: Above & each componentAbove & each component separatelyseparately at day 30 & 6 monthsat day 30 & 6 monthsSecondary: Above & each component separately at day 30 & 6 months
Hypothesis: First test non-inferiority, then test superiority
SecondarySecondary:: Above & each component Above & each component separatelyseparately at day 30 & 6 monthsat day 30 & 6 months
HypothesisHypothesis:: First test nonFirst test non--inferiority, then test superiorityinferiority, then test superiority



Death/MI/RI: Day 9Death/MI/RI: Day 9
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Major Bleeding: 9 DaysMajor Bleeding: 9 Days
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Mortality: Day 30Mortality: Day 30
Enoxaparin
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Outcomes to 30 days
Major Bleed  at  30 days0.05 0.05 Death/MI/TVR at 30 days

Low dose 2.2% vs. Standard dose 1.8%, 
HR 1.20 (95% CI 0.64-2.23, p=0.57)0.03

0.04

0.03

0.04

Low dose 4 5% vs Standard dose 2 9%

0.01

0.02

Standard Dose
Low Dose

0.01

0.02

Standard Dose
Low Dose

Low dose 4.5% vs. Standard dose 2.9%
HR 1.56 (95% CI 0.98-2.48, p=0.06)

Days

3 6 9 12 15 18 21 24 27 303 6 9 12 15 18 21 24 27 3000

0.0

No. at Risk

Standard Dose 1002 986 981 980 980 978
Days

0 3 6 9 12 15 18 21 24 27 300 3 6 9 12 15 18 21 24 27 30

0.0

No. at Risk

Standard Dose 1002 980 975 975 974 971

Low Dose 1024 1002 1001 998 997 994 Low Dose 1024 997 988 982 981 978

Subgroup analysis showed consistent results for primary outcome 
and for death/MI/TVR for pre-specified subgroups of: Age, Sex, 

GP IIb/III BMI C Cl A i l iGP IIb/IIIa, BMI, CrCl, Arterial access site
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HeparinsHeparinspp
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Ten Take home messages

6 - Antiplatelet treatment 
A i i  lif l f ll  l  • Aspirin lifelong for all, plus 

• Ticagrelor (12 months) or
• Prasugrel (only with PCI)• Prasugrel (only with PCI)
• Clopidogrel , if ticagrelor and prasugrel not available
• Glycoprotein IIb/IIIa in high risk patients, but not y p g p

routinely upstream

7 - Anticoagulation
• Fondaparinux best benefit/ risk profile (add UFH if PCI)
• Enoxaparin, other low molecular weight heparins or

unfractionated heparin are less recommended optionsunfractionated heparin are less recommended options
• Bivalirudin in high risk bleeding as alternative to GP 

IIb/IIIa + UFH in patients undergoing PCI


