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Hirulog Early Reperfusion OcclusionHirulog Early Reperfusion Occlusion

ThrombinThrombin--specific anticoagulation  specific anticoagulation  
in acute myocardial infarctionin acute myocardial infarction



Trial DesignTrial DesignTrial Design

17,07317,073
patientspatients

randomizerandomize

3030--dayday

AspirinAspirin AspirinAspirin

HeparinHeparin BivalirudinBivalirudin

StreptokinaseStreptokinase StreptokinaseStreptokinase



TreatmentTreatmentTreatment

BivalirudinBivalirudinHeparinHeparin

•• BolusBolus
5000 units i.v.5000 units i.v.

•• InfusionInfusion
800800--1000U/h1000U/h 4848--hrhr

•• aPTT target (12, 24aPTT target (12, 24--hr)hr)
50 50 –– 75 sec75 sec

0.25 mg/kg i.v.0.25 mg/kg i.v.

0.5 mg/kg/h0.5 mg/kg/h 1212--hrhr
0.25 mg/kg/h0.25 mg/kg/h 3636--hrhr

•• No reduction at 12No reduction at 12--hrs hrs 
unless bleeding or unless bleeding or 
aPTT >150 secaPTT >150 sec



Patient EnrolmentPatient EnrolmentPatient Enrolment

17,073 17,073 patientspatients
•• 539 centers 539 centers 
•• 46 countries46 countries
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Baseline CharacteristicsBaseline CharacteristicsBaseline Characteristics

21%21%
51%51%
28%28%

21%21%
49%49%
29%29%

Hours from symptom onsetHours from symptom onset
0 0 –– 22
2 2 –– 44
> 4> 4

27%27%29%29%Female *Female *

33%33%
26%26%
28%28%
12%12%

33%33%
26%26%
28%28%
13%13%

Age < 55Age < 55
55 55 –– 6464
65 65 –– 7474
75 +75 +

HeparinHeparin
n = 8557n = 8557

BivalirudinBivalirudin
n = 8516n = 8516

* Treatment imbalance: p=0.003* Treatment imbalance: p=0.003



Mortality resultsMortality results

0.9240.9240.990.996.7%6.7%6.6%6.6%(West)(West)

0.960.96

0.990.99

Odds ratioOdds ratio

10.9%10.9%

10.9%10.9%

HeparinHeparin
(n = 8557)(n = 8557)

0.4430.44310.5%10.5%3030--days days 
(adjusted)(adjusted)

0.8760.87610.8%10.8%3030--daysdays

PP--valuevalueBivalirudinBivalirudin
(n = 8516)(n = 8516)



3030--Day Death/MIDay Death/MI

0.920.92

0.900.90

Odds ratioOdds ratio

13.6%13.6%

14.2%14.2%

HeparinHeparin
(n = 8557)(n = 8557)

0.0670.06712.6%12.6%AdjudicatedAdjudicated

0.0230.02312.9%12.9%InvestigatorInvestigator

PP--valuevalueBivalirudinBivalirudin
(n = 8516)(n = 8516)



ReinfarctionReinfarction at 30at 30--DaysDays
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3.5%3.5%

2.8%2.8%

p = 0.004p = 0.004

Investigator In-hospital 
Adjudicated

2.3%2.3%

1.6%1.6%

p = 0.001p = 0.001

96-hour 
Adjudicated



InIn--hospital hospital ReMIReMI

0 5 10 15 20 25

Days

0

2

4

6

%
 o

f p
a t

ie
nt

s

BivalirudinBivalirudin

HeparinHeparin

Odds Ratio 0.77 (0.66, 0.90)   p=0.001Odds Ratio 0.77 (0.66, 0.90)   p=0.001

4.5%4.5%

3.5%3.5%



Stroke ResultsStroke Results

0.070.070.96%0.96%1.25%1.25%Total StrokeTotal Stroke

0.160.160.50%0.50%1.00%1.00%Age Age ��75 yrs75 yrs

0.37%0.37%

0.40%0.40%

HeparinHeparin
(n = 8557)(n = 8557)

0.090.090.55%0.55%HemorrhagicHemorrhagic

0.360.360.50%0.50%NonNon--hemorrhagichemorrhagic

pp--valuevalueBivalirudinBivalirudin
(n = 8516)(n = 8516)

Nonfatal DisablingNonfatal Disabling 0.20%0.20% 0.30%0.30% nsns



NonNon--cerebral Bleedingcerebral Bleeding

Odds Odds 
RatioRatio

(%)(%)(%)(%)

HeparinHeparin
n = 8557n = 8557

1.481.48

1.251.25

1.331.33

1.451.45

<0.0001<0.0001

0.110.11

8.98.9

1.11.1

12.612.6

1.41.4

MildMild

TransfusionTransfusion

0.050.051.01.01.41.4ModerateModerate

0.50.5 0.080.080.70.7SevereSevere

pp--valuevalueBivalirudinBivalirudin
n = 8516n = 8516

BleedBleed



Composite of Death / Composite of Death / reMI reMI / Non/ Non--
Fatal Disabling StrokeFatal Disabling Stroke
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Key resultsKey results

0.5 1 1.5

DeathDeath

eath/MI (site)eath/MI (site)

Odds ratio Odds ratio bivalirudinbivalirudin:heparin (95% CI):heparin (95% CI)
Adjusted for GUSTO risk score and genderAdjusted for GUSTO risk score and gender

th/MI (th/MI (adjadj))

I (I (adjadj))
FD StrokeFD Stroke

BivalirudinBivalirudin HeparinHeparin
10.5%10.5% 10.9%10.9%

12.9%12.9% 14.2%14.2%
12.6%12.6% 13.6%13.6%

2.8%2.8% 3.6%3.6%
12.7%12.7% 13.8%13.8%

BivalirudinBivalirudin BetterBetter

Death/NFDSDeath/NFDS 10.6%10.6% 11.1%11.1%

I (site)I (site) 3.5%3.5% 4.5%4.5%

p valuep value
0.4640.464

0.0230.023

0.0670.067

0.0040.004

0.0490.049

0.3610.361

0.0010.001

Heparin BetterHeparin Better

DD
DeaDea

In hospital MIn hospital M
In hospital MIn hospital M

Death/MI/NDeath/MI/N



Summary & ConclusionsSummary & Conclusions

•• Compared withCompared with heparinheparin, for patients receiving , for patients receiving 

thrombolysis thrombolysis for MI,for MI, bivalirudinbivalirudin provides:provides:

–– No significant reduction in mortality at 30 daysNo significant reduction in mortality at 30 days

–– 30% reduction in re30% reduction in re--infarction at 96 hrsinfarction at 96 hrs

–– No increase in ICH or major bleeds despite highNo increase in ICH or major bleeds despite high--risk patient risk patient 

profileprofile

–– Increased moderate and minor bleeding (explained by aPTT)Increased moderate and minor bleeding (explained by aPTT)

–– Exploratory analysis suggests improved net clinical benefit Exploratory analysis suggests improved net clinical benefit 

(reduced death, re(reduced death, re--MI and nonMI and non--fatal disabling stroke)fatal disabling stroke)



Summary & ConclusionsSummary & Conclusions

•• Confirms the importance of thrombinConfirms the importance of thrombin

•• The risk / benefit relationship of The risk / benefit relationship of bivalirudinbivalirudin is is 
favorable compared tofavorable compared to heparinheparin
–– significant reduction in MI (8 fewer adjudicated significant reduction in MI (8 fewer adjudicated MIsMIs at 30 at 30 

days [p=0.004]) and 3 extra transfusions (p=0.11) per 1,000 days [p=0.004]) and 3 extra transfusions (p=0.11) per 1,000 
patients treatedpatients treated

•• BivalirudinBivalirudin provides an improved foundation antiprovides an improved foundation anti--
thrombin therapy in AMIthrombin therapy in AMI

•• Further studies of Further studies of bivalirudinbivalirudin in AMI in AMI –– including including 
cathetercatheter--based treatments based treatments –– are warrantedare warranted



Summary of Net BenefitSummary of Net Benefit

For each 1000 patients treated withFor each 1000 patients treated with bivalirudinbivalirudin the the 

estimated effect was:estimated effect was:

�� 11 fewer of the composite of death/NFDS/re11 fewer of the composite of death/NFDS/re--MI MI (p<0.05)(p<0.05)

–– 4 fewer deaths4 fewer deaths

–– 6 fewer non6 fewer non--fatal refatal re--MIsMIs

–– 1 fewer non1 fewer non--fatal disabling strokefatal disabling stroke

�� 3 additional transfusions (p=0.11)3 additional transfusions (p=0.11)



Web AddressWeb Address

To view more HEROTo view more HERO--2 Results slides 2 Results slides 
visit the GLCC website @visit the GLCC website @

www.glcc.org.nzwww.glcc.org.nz


	The HERO-2 Trial - Results
	Trial Design
	Treatment
	Patient Enrolment
	Baseline Characteristics
	Mortality results
	30-Day Death/MI
	Reinfarction at 30-Days
	In-hospital ReMI
	Stroke Results
	Non-cerebral Bleeding
	Composite of Death / reMI / Non-Fatal Disabling Stroke
	Key results
	Summary & Conclusions
	Summary & Conclusions
	Summary of Net Benefit
	Web Address

