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• Heparin 

– Unfractionated heparin 

– Enoxaparin 

• Synthetic pentasaccharides (indirect anti-Xa) 

– Fondaparinux 

• Direct thrombin inhibitor 

– Bivalirudin: most widely used agent in the US¹ 

 

Antithrombotic Therapy 
for PCI 

1. Dehmer GJ, et al. J Am Coll Cardiol 2012;60:2017-31.  



REPLACE-2 

Primary Endpoint 
• Intent-to-treat population 
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p = 0.324 p = 0.255 p = 0.430 p = 0.435 p < 0.001 

Relevant in 2014? 



• Role of thrombin and heparin’s shortcomings 

• Angiomax is an ideal antithrombotic 

– Inhibits clot-bound and circulating thrombin 

– Inhibits platelet activation via thrombin 

– Short acting and reversible 

– Proven efficacy and safety, even in high-risk patients 

• Early trials: reduced ischemic events and bleeding   

• REPLACE-2: reduced bleeding and mortality  

• REPLACE-2: Angiomax with provisional GP IIb/IIIa provides proven efficacy 
with less bleeding when compared with heparin + GP IIb/IIIa  

• Angiomax provides cost savings 

 

Replace heparin. Improve outcomes. 

Angiomax® (bivalirudin) in PCI: An Overview 



SEM=scanning electron micrograph. 

*All SEMs were acquired at a magnification of 4000X with the  

 investigator blinded to treatment.  

Control platelets Platelets treated with 

Angiomax 
Platelets treated 

with UFH 

Angiomax® (bivalirudin):  
No Direct Platelet Activation 

• Direct platelet activation by UFH but not Angiomax* 

Data on file, The Medicines Company. 



ACUITY Trial 
No Thienopyridine Exposure – PCI pts* 
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UFH/Enoxaparin + IIb/IIIa (N=811)

Bivalirudin Alone (N=804)

30-Day Primary Endpoint Adverse Events 

ACUITY PCI as presented at TCT 2006. *Thienopyridine at any time, any dose, up to time of PCI 

RR [95%CI]  
0.61 (0.39-0.97) 

RR [95%CI]  
1.37 (1.00-1.88) 

RR [95%CI]  
1.07 (0.83-1.39) 



HORIZONS- AMI 
30 Day Stent Thrombosis (N=3,124) 

UFH + GP 
IIb/IIIa 

(N=1553) 

Bivalirudin 
(N=1571) 

P 
Value 

ARC definite or probable* 1.9% 2.5% 0.33 

   - definite 1.4% 2.2% 0.11 

   - probable 0.5% 0.3% 0.26 

   - acute (≤24 hrs) 0.3% 1.3% 0.0009 

   - subacute (>24 hrs – 30d) 1.7% 1.2% 0.30 

*Protocol definition of stent thrombosis, CEC adjudicated 



 



• 300 patients 

• 40 U/kg 

• Mean ACT 233 

• Cardiac death 
0.3% 

• MI 2.3% 

• No stent 
thrombosis 

• Major bleeding 
0.3% 

UCLA Experience  



Characteristic Bivalirudin (%) Heparin (%) 

P2Y12 use  -  Any 99.6 99.5 

                    -  Clopidogrel 11.8 10.0 

                    -  Prasugrel 27.3 27.6 

                    -  Ticagrelor 61.2 62.7 

GPI use 13.5 15.5 

Radial arterial access 80.3 82.0 

PCI performed 83.0 81.6  

HEAT PPCI 
Procedural Information 



Bivalirudin Heparin 

% % 

Death 5.1 % V 4.3 % 

CVA 1.6% v 1.2% 

Reinfarction 2.7% v 0.9% 

TLR 2.7% v 0.7% 

Any MACE* 8.7 % v 5.7 % 

HEAT PPCI 
MACE Outcomes at 28 days 

P=0.01 



Bivalirudin Heparin 
% % 

Definite* 3.3 % v 0.7 % 

Acute 2.9 % v 0.9 % 

Subacute 0.6% v 0% 

ARC definite or probable stent thrombosis events 

HEAT PPCI 
Stent Thrombosis 

*p=0.001 



Bivalirudin Heparin 
% % 

Minor Bleed 9.2 % v 10.8 % 

Major or Minor 12.5 % v 13.5 % 

Minor Bleed P=0.25      Major or Minor P=0.54 

Major Bleed BARC grade 3-5   Minor Bleed BARC grade 2 

HEAT PPCI 
Safety Outcomes 



Bivalirudin group 

NAPLES III trial 

Bolus of 0.75 mg/kg i.v. prior to  
the start of the procedure, followed by 
infusion of 1.75 mg/kg per hour for the 

duration of the procedure 
 

Additional bolus 0.3mg/Kg  
in case ACT <250 sec 

70 U/Kg i.v. prior to  
start the procedure 

 
Additional bolus 20 U/Kg  

in case ACT <250 sec 

UFH group 

Elective PCI in biomarker negative patients at high risk of bleeding 



NAPLES III: 
Primary endpoint: Major Bleeding 

16/146 

Odds ratio = 1.28; 95% CI= 0.58-2.86  
p = 0.54 
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NAPLES 4 

Secondary endpoint30-day MACE 

Bivalirudin group 

(N= 418) 

UFH Group 

(N=419) 
P 

Major bleeding 
14 (3.3%) 11 (2.6%) 0.58 

Death 
10 (2.4%) 6 (1.4%) 0.31 

Myocardial infarction 
1 (0.2%) 0 0.50 

Revascularization 
5 (1.2%) 3 (0.7%) 0.47 

Stent thrombosis 
2 (0.5%) 2 (0.5%) 0.99 

Composite 
27 (6.5%) 18 (4.3%) 0.17 



• Variability of preparations 

• Unpredictable neutralization by PF-4 

• Binds to endothelial cells, plasma proteins, 
macrophages 

• Poor clot penetration 

• Indirect anticoagulation – relies on AT III levels, 
structure 

• Stimulates platelet aggregation 

• HIT (TS) 

• Made of beef and pork (and sausage, manure) 

Unfractionated Heparin 
Limitations 

Clinically Relevant? 



• Sometimes old and inexpensive drugs are 
good drugs 

• Improvements in medical practice can 
reinvigorate old drugs 

• Despite its mechanistic disadvantages, 
heparin, with appropriate dosing, optimal 
P2Y12 inhibitors, and selective use of GP 
IIb/IIIa inhibitors, is a safe and cost-
effective anticoagulant for PCI 

Conclusions 



• Recent trials suggest that when GP IIb/IIIa 
inhibitor is selectively used, heparin, when 
appropriately dosed, is a cost-effective 
antithrombotic agent with significant cost 
savings.   

• The higher risk of bleeding observed in the 
previous trials may be attributed to high doses 
of heparin and the use of GP IIb/IIIa inhibitor 

Editorial 

Lee MS, et al. JACC Interv 2015 (in press) 

http://interventions.onlinejacc.org/current_cover.dtl


“Failing to prepare is preparing to fail.” 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

John Wooden 
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Thank You! 


