
- 336 -

Clinical research

EuroIntervention 2010;6:336-342 published online ahead of print May 2010

Pre-hospital administration of tirofiban in diabetic patients
with ST-elevation myocardial infarction undergoing primary
angioplasty: a sub-analysis of the On-Time 2 trial

Jorik R. Timmer1, MD, PhD; Jurriën ten Berg2, MD, PhD; Antonius A. Heestermans1, MD; Thorsten Dill3,
MD, PhD; Jochem W. van Werkum2, MD, PhD; Jan Henk E. Dambrink1, MD, PhD; Harry Suryapranata1,
MD, PhD; Jan Paul Ottervanger1, MD, PhD; Christian Hamm3, MD, PhD; Arnoud W.J. van ‘t Hof1, MD,
PhD; on behalf of the Ongoing Tirofiban In Myocardial Infarction Evaluation (On - Time) 2 study group

1. Isala Klinieken, Zwolle, The Netherlands; 2. St. Antonius Ziekenhuis, Nieuwegein, The Netherlands; 3. Kerckhoff-Klinik

GmbH, Bad Nauheim, Germany

A.W.J. van ‘t Hof has received speaker fees from Merck, Sanofi Aventis, and Schering Plough. C. Hamm has received advisory board/speaker fees

from Merck, Iroko, Lilly, GlaxoSmithKline, Sanofi Aventis, the Medicines Company, Roche, and Abbott. All other authors declare that they have no

conflict of interest.

The study was partly funded by an unrestricted grant from Merck & Co., Inc., Whitehouse Station, NJ, USA

Abstract
Aims: Glycoprotein IIb/IIIa blocking agents seem to improve percutaneous coronary intervention (PCI)

results in patients with ST-elevation myocardial infarction (STEMI). We aimed to compare the effect of pre-

hospital administration of tirofiban in STEMI patients with and without diabetes mellitus (DM) treated with

primary PCI.

Methods and results: We performed a pre-specified sub-analysis of the randomised On-Time II trial (n=984)

and it’s open label run-in phase (n=414), which investigated pre-hospital administration of high dose

tirofiban in STEMI patients treated with primary PCI. Two-hundred and twenty (16%) diabetic patients

(known DM or Hba1C ≥6.2%) were included, 101 in the placebo group and 119 in the tirofiban group. In

patients with DM, randomisation to tirofiban resulted in a lower residual ST deviation (5.1±8.5 mm vs.

6.2±5.6 mm, p=0.003), a reduced infarct size (CK 1694±1925 U/L vs. CK 2040±1829 U/L, p=0.02) and

a trend towards lower one-year mortality (4.6% vs. 11.6%, p=0.07). The beneficial effects of tirofiban were

more pronounced in diabetic patients compared to patients without diabetes.

Conclusions: Pre-hospital administration of tirofiban in diabetic STEMI patients treated with primary PCI

improves ST resolution and reduces myocardial infarct size. Tirofiban seems particularly beneficial in

patients with diabetes.
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Introduction
Primary percutaneous coronary intervention (PCI) as reperfusion

therapy for ST-elevation myocardial infarction (STEMI) is superior to

thrombolysis1. Pre-hospital diagnosis of STEMI might further

contribute to improving prognosis by enabling administration of

pharmaceutical agents during transportation to the PCI centre2.

Currently, pre-treatment generally consists of aspirin, clopidogrel and

heparin. Studies have produced conflicting results, and the results of

a meta-analysis of these studies suggest that early co-administration

of glycoprotein IIb/IIIa blockade in adequate dosage in these patients

may improve angiographic and clinical outcome3. Prognosis of STEMI

patients in general has improved dramatically with the

implementation of modern reperfusion strategies. Patients with

diabetes, however, remain a high-risk group with increased short- and

long-term mortality4,5. Sub-optimal angiographic results and

prothrombotic properties of platelets in diabetes and hyperglycaemia

may be partly responsible for this poor prognosis. So far, there are few

data on the effect of glycoprotein IIb/IIIa blockade in diabetic patients

with STEMI treated with primary PCI6. We performed a pre-specified

sub-analysis of the On-Time 2 trial, investigating angiographic and

clinical outcome of the diabetic patient population with STEMI

randomised to early administration of high dose tirofiban or placebo

during transportation to the PCI centre7.

Methods
The Ongoing Tirofiban in Myocardial Evaluation (On-TIME) 2 trial

was a prospective, multicentre, placebo-controlled, randomised,

clinical trial. The study consisted of two phases: an open label run-

in phase (phase 1) and a placebo controlled double-blind phase

(phase 2). The rationale, design and primary results of the study

have been described previously7. Study enrolment was from June

2004 to Nov 2007, at 24 participating centres in three countries

(The Netherlands, Germany, and Belgium). The study population

consisted of STEMI patients who were candidates to undergo

primary PCI. Eligible patients were men and women aged 21-

85 years with symptoms of acute myocardial infarction of more than

30 minutes but less than 24 hours, and ST-segment elevation of

more than 1 mV in two adjacent ECG leads. Exclusion criteria were

known severe renal dysfunction, therapy resistant cardiogenic

shock, persistent severe hypertension, or a contraindication to

anticoagulation or increased risk of bleeding. Informed consent was

obtained in the ambulance or referring hospital.

Procedures
Patients were randomly assigned to pre-hospital treatment with

tirofiban (25 µg/kg bolus and 0·15 µg/kg/min maintenance infusion

for 18 hours) or placebo (bolus plus infusion) by blinded sealed kits

with the study drug. All staff and study personnel were blinded to

the treatment. In the ambulance or referring centre, all patients also

received a bolus of 5000 IU of unfractionated heparin intravenously

together with aspirin 500 mg intravenously and a 600 mg loading

dose of clopidogrel orally. Before PCI, additional unfractionated

heparin was only given if the activated clotting time was less than

200 seconds. Coronary angiography and PCI were done according

to each institution’s guidelines and standards. Before, during, or

after PCI, bail-out tirofiban could be given at the physicians

discretion and for pre-defined indications. The primary efficacy

endpoint for the On-Time II study as well as for the current sub-

analysis was the extent of residual ST-segment deviation at one hour

after PCI, as previously described8. The sum of ST-segment

deviation in all 12 leads was measured 20 ms after the end of the

QRS complex with a calliper. The key secondary endpoints were

initial TIMI flow of the infarct related vessel and enzymatic infarct

size. Other endpoints were the composite of death, recurrent

myocardial infarction and urgent target vessel revascularisation

(TVR) at 30 days and all cause death at one year follow-up. Acute

stent thrombosis was defined as occurring within 24 hours after

PCI. Myocardial infarct size was defined as mean peak creatine

kinase during the index myocardial infarction. The safety endpoints

of interest included the rates of haemorrhage, transfusions, stroke,

thrombocytopenia and serious adverse events. Bleeding was

assessed with the TIMI criteria9. Mortality status was also assessed

at one-year.

For the current analysis, patients included in the On-Time 2 study

were combined with patients included in the On-Time 2 open-label

study, as described previously7.

Diabetes was defined as the presence of diabetes on admission.

Patients with a Hba1C level of ≥6.2% were also considered to be

diabetic. Diagnosis of diabetes during admission was not recorded.

Statistical analysis
All analyses were performed according to the intention to treat

principle. All p values were two-sided. For all analyses, statistical

significance was assumed when the two-tailed probability value was

<0.05. Continuous data were expressed as mean±standard

deviation and categorical data as percentage, unless otherwise

denoted. The analysis of variance and the chi-square test were

appropriately used for continuous and categorical variables

respectively. The χ2 test for trend was used to analyse the

percentages of patients in each of the four groups of residual ST-

segment deviation and TIMI flow pre-PCI. Multivariate analyses were

performed to identify independent predictors of adverse outcome.

Results
The total number of included patients was 1,398, of which 984 were

included in the On-Time 2 study and 414 in the On-Time 2 open-label

study. Of the 1,398 patients, 220 had diabetes (16%), of which 156

patients (11.1%) with known diabetes and 64 (4.6%) with a Hba1C

level ≥6.2%. Baseline characteristics are listed in Table 1. Patients

with diabetes had a baseline profile with more high-risk features. In

Table 2 clinical and angiographic outcome is shown. Patients with

diabetes had a significant worse clinical and angiographic outcome.

The primary endpoint of residual ST deviation one hour after PCI was

4.0±5.2 mm in patients without DM vs. 6.4±8.4 mm in patients with

DM (p<0.001). TIMI III flow post-PCI and myocardial blush grade

were significantly reduced in patients with diabetes. Patients with

diabetes had a significantly higher mortality as well as a higher

incidence of the composite endpoint of death, re-MI and urgent TVR.

After multivariate analysis (including age, gender, previous MI,

previous PCI, previous CABG, Killip class, 3-VD, smoking,
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Table 1. Baseline characteristics between patients with and

without diabetes.

No diabetes Diabetes P value
(n=1177) (n=220)

Age (years) 61.2±11.9 64.9±12.1 <0.001

Male gender 911/1117 (77.4%) 151/220 (68.6%) 0.005

BMI 26.54±3.64 28.17±4.13 <0.001

Cardiovascular risk factors
Current smoker 562/1159 (48.5%) 86/214 (40.2%) 0.025
Anterior infarct location 449/1042 (43.1%) 84/199 (42.2%) 0.818
Hypertension 364/1174 (31.0%) 110/219 (50.2%) <0.001
Hypercholesterolaemia 264/1170 (22.6%) 93/219 (42.5%) <0.001
Family history 466/1152 (40.5%) 79/211 (37.4%) 0.412

Coronary history
Previous MI 95/1171 (8.1%) 31/220 (14.1%) 0.005
Previous PCI 87/1175 (7.4%) 26/220 (11.8%) 0.028
Previous CABG 17/1175 (1.5%) 12/220 (5.5%) 0.001

Killip class > 1 126/1147 (11.0%) 43/217 (19.8%) <0.001

Systolic BP (mmHg) 131.20±23.76 134.90±28.15 0.072

Diastolic BP (mmHg) 77.72±15.13 78.79±17.01 0.370

Heart rate (BPM) 74.10±17.21 79.05±18.56 <0.001

Ischaemic Time (min) 165 (126-242) 180 (135 - 265) 0.034

Angiography performed 1159/1177 (98.5%) 217/220 (98.6%) 1.000

Three vessel disease 180/1159 (15.5%) 62/217 (28.6%) <0.001

Cumulative ST deviation 
diagnostic ECG 14.53±9.03 13.78±7.88 0.456

Table 2. Angiographic and clinical outcome of patients with and

without diabetes.

No diabetes Diabetes P value
(n=1177) (n=220)

Pre-PCI

Complete ST resolution 156/947 (16.5%) 32/ 174 (18.4%) 0.53
TIMI flow 0-1 494/1064 (46.4%) 90/205 (43.9%) 0.74
TIMI flow 2 346/1064 (32.5%) 73/205 (35.6%)
TIMI flow 3 224/1064 (21.1%) 42/205 (20.5%)

Post-angiography
Residual ST deviation 1 hour after angiography

Mean 3.95±5.29 5.58±7.31 <0.001
0 mm 371/1072 (34.6%) 48/197 (24.4%) 0.002
1-3 mm 272/1072 (25.4%) 47/197 (23.9%)
4-6 mm 211/1072 (19.7%) 40/197 (20.3%)
>6 mm 218/1072 (20.3%) 62/197 (31.5%)

Complete ST resolution 672/1039 (64.7%) 99/192 (51.6%) 0.001

Residual ST deviation >3mm 429/1072 (40.0%) 102/197 (51.8%) 0.002

MBG 3 after PCI 434/950 (45.7%) 58/176 (33.0%) 0.002

TIMI 0/1 flow after PCI 23/1010 (2.3%) 17/186 (9.1%) <0.001

TIMI III flow after PCI 921/1010 (91.2%) 157/186 (84.4%) 0.004

Clinical outcome at 30 days
Infarct size 1707±1725 1852±1884 0.418
Death 29/1133 (2.6%) 13/205 (6.3%) 0.004
Re - MI 21/1133 (1.9%) 7/205 (3.4%) 0.179
Urgent TVR 37/1133 (3.3%) 14/205 (6.8%) 0.014
Acute stent thrombosis 15/922 (1.6%) 2/150 (1.3%) 1.00
Composite endpoint 70/1133 (6.2%) 26/205 (12.7%) 0.001

Bleeding
Minor bleeding 52/1133 (4.6%) 17/205 (8.3%) 0.027
Major bleeding 32/1133 (2.8%) 10/205 (4.9%) 0.121
Minor and major bleeding 84/1133 (7.4%) 27/205 (13.2%) 0.009
CABG related bleeding 27/133 (2.4%) 14/205 (6.8%) 0.001
Stroke 9/1133 (0.8%) 2/205 (1%) 0.680

Table 3. Baseline characteristics of diabetic patients according to

randomisation.

Placebo Tirofiban P value
(n=101) (n=119)

Age (years) 66.4±11.2 63.6± 12.7 0.134

Male gender 71/101 (70%) 80/119 (67%) 0.63

BMI 27.91±4.05 28.40±4.21 0.898

Cardiovascular risk factors

Current smoker 37/97 (38%) 49/117 (42%) 0.58

Anterior infarct 

location 41/92 (45%) 43 /107 (40%) 0.53

Hypertension 59/101 (58%) 51/118 (43%) 0.025

Hypercholesterolaemia 41/101 (41%) 52/118 (44%) 0.60

Family history 37/98 (38%) 42/113 (37%) 0.93

Coronary history

Previous MI 12/101 (12%) 19/119 (16%) 0.39

Previous PCI 9/101 (9%) 17/119 (14%) 0.22

Previous CABG 7/101 (7%) 5/119 (4%) 0.37

Killip class > 1 21/99 (21.2%) 22/118 (18.6%) 0.636

Systolic BP (mmHg) 134.97±28.68 134.84±27.82 0.720

Diastolic BP (mmHg) 79.31±16.83 78.36±17.21 0.401

Heart rate 79.56±19.99 78.62±17.33 0.469

Ischemic time (min) 181 (135 - 289) 180(139 - 258) 0.83

Angiography performed 101/101 (100%) 116/119 (97.5%) 0.252

Three vessel disease 29/101 (29%) 33/116 (28%) 0.99

Cumulative ST 

deviation  diagnostic ECG 13.76±7.25 13.81±8.41 0.642

hypercholesterolaemia and hypertension) diabetes was a strong

independent predictor for the composite endpoint of death, re-MI,

urgent TVR and PCI failure (OR 2.6, 95%CI: 1.5-4.9, p=0.002).

Diabetes was associated with a significant increase in bleeding, which

was in part related to CABG. Also after one-year mortality in patients

with diabetes was significantly higher compared to patients without

diabetes (7.9% vs. 4.2%, p=0.023).

Of the 220 patients with diabetes, 101 were randomised to placebo

and 119 patients were randomised to tirofiban. Baseline

characteristics of these patient groups are listed in Table 3.

Angiographic and clinical outcome measures are listed in Table 4.

Pre-treatment with tirofiban resulted in a significant improvement in

the primary endpoint of residual ST resolution. Total myocardial

infarct size was significantly reduced in diabetic patients treated

with tirofiban. After one year, there was a strong trend towards a

lower mortality in diabetic patients treated with tirofiban compared

to diabetic patients treated with placebo (4.6% vs. 11.6%, p=0.07).

Effects of tirofiban in diabetes compared to
non-diabetes
The effect of tirofiban on degree of ST resolution one hour after

PCI, initial TIMI III flow and mortality is displayed in Figure 1.

In patients with diabetes, tirofiban pre-treatment resulted in a

higher rate of complete ST resolution and a lower prevalence of

residual ST deviation >3 mm. In patients without diabetes, the

improvement of ST resolution by tirofiban was not significant.

In patients with diabetes, tirofiban led to a significant reduction

in infarct size (CK 1694±1925 vs. 2040±1829, p=0.02)

whereas this effect of tirofiban was not observed in patient

without diabetes (CK 1660±1623 vs. 1753±1822, p=0.68).
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In patients with diabetes, tirofiban compared to placebo was not

associated with an increase in bleeding (10.1% vs. 16.7%, p=0.16)

but in patients without diabetes tirofiban resulted in an increase in

bleeding (9.2% vs. 5.7%, p=0.024). Two diabetic patients, one in

each treatment group suffered from a stroke. In patients without

diabetes, there were eight strokes (1.4%) in the placebo group and

one stroke in the tirofiban group (0.2%) (p=0.02).

Conclusions
Our study showed that diabetic patients with STEMI had an adverse

clinical and angiographic outcome compared to patients without

diabetes. Interestingly, pre-hospital administration of high-dose

tirofiban in diabetic patients with STEMI was associated with

a significant improvement in residual ST deviation and a substantial

reduction in mean infarct size as well as a strong trend towards

lower one-year mortality. These beneficial effects of tirofiban were

more pronounced in the patient group with diabetes compared to

patients without diabetes. Pre-hospital treatment of tirofiban may

help to improve prognosis in this group of patients.

Diabetic patients with an acute coronary syndrome are a well known

high risk group and their adverse prognosis has been well

recognised10. Part of their adverse outcome is attributable to their

higher baseline risk features, such as higher age and higher

prevalence of vascular comorbidity11. However, part of this adverse

outcome may be due to suboptimal PCI results. In our study, both

epicardial as well as myocardial perfusion success, assessed by

myocardial blush grade and ST resolution, was lower in patients

with diabetes. These findings are in line with previous reports12,13.

Part of this association may be due to more complex lesions and

more diffuse coronary artery disease in these patients14.

Furthermore, platelet function in diabetes is disturbed in

heterogeneous and complex ways15,16. This diabetic

thrombocytopathy may also play a role in the higher rate of

observed poor myocardial reperfusion. Interestingly, various studies

report a beneficial effect of abciximab with regard to myocardial

perfusion after primary angioplasty, however patient numbers in

these studies were limited and no specific data with regard to

patients with diabetes were given17-19.

TIRO– TIRO+ Initial TIMI 3 flow 

DM + 15/95 (16%) 27/110 (25%) RR 0.64, p=0.12 

DM – 108/539 (20%) 116 / 525 (22%) RR 0.91, p=0.41  

| | | |

0 0,5 1 1,5 2 

TIRO– TIRO+ Residual ST > 3mm

DM + 56/92 (61%) 46/105 (44%) RR 0.72, p=0.017 

DM – 226/535 (42%) 203/537 (38%) RR 0.90, p=0.14  

| | | |

0 0,5 1 1,5 2 

TIRO– TIRO+ Complete ST resolution

DM + 39/90 (43%) 60/102 (59%) RR 0.73, p=0.03 

DM – 321/517 (62%) 351/522 (67%) RR 0.92, p=0.09  

| | | |

0 0,5 1 1,5 2 

TIRO– TIRO+ 30 day mortality

DM + 9/ 96 (9%) 4/109 (4%) RR 0.39, p=0.09

DM – 18/ 566 (3%) 11/567 (2%) RR 0.61, p=0.19 

| | | |

0 0,5 1 1,5 2 

TIRO– TIRO+ 1 -year day mortality

DM + 11/ 95 (12%) 5/108 (5%) RR 0.40, p=0.07

DM – 27/ 561 (5%) 20/ 562 (4%) RR 0.74, p=0.29 

| | | |

0 0,5 1 1,5 2 

Tirofiban better Placebo better 

Figure 1. The effect of tirofiban on outcome (relative risk) in patients with and without diabetes mellitus.
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The On-Time 2 study already showed a beneficial effect of pre-hos-

pital administration of high dose tirofiban on residual ST resolution in

the general patient population7. Furthermore, a significant reduction

in major cardiac events in the pooled analysis of the On-Time 2 and

On-Time open-label study was reported (ten Berg et al, JACC June

2010, in press). In the current analysis, including a large number of

diabetic patients, the effect of tirofiban on angiographic outcome was

compared to their non-diabetic counterparts. We found that the

absolute effect of tirofiban on ST resolution, initial TIMI III flow and

myocardial infarct size appeared larger in patients with diabetes

compared to patients without diabetes. This potential drug interac-

tion with diabetes was also suggested previously by Montalescot in a

meta-analysis of the ISAR II, ACE and the ADMIRAL trial6. In this

meta-analysis, investigating abciximab in STEMI patients treated

with primary PCI, a significant reduction in mortality and re-MI after

three years was observed in diabetic patients, whereas only a trend

was found in non-diabetics.

An explanation for these findings could be limited inhibition of

platelets by standard pre-treatment of STEMI patients, which

generally consists of aspirin, clopidogrel and heparin. Indeed, high

platelet activity is more frequent in patients with type 2 diabetes as

compared with non-diabetic patients, also in the setting of dual

antiplatelet therapy16,20,21. Suboptimal inhibition of platelets at the

time of PCI is correlated with a higher rate of adverse events after

the procedure22. Therefore the additional antiplatelet effect of

glycoprotein IIb/IIIa blockers is more pronounced in patients with

diabetes, translating into a larger clinical outcome effect.

Since our study was not powered to detect differences in clinical

outcome and follow-up duration was relatively short, no significant

effect of tirofiban on clinical outcome could be demonstrated.

However, both initial TIMI III flow as well as the degree of ST

resolution after primary PCI are strongly associated with preservation

of left ventricular systolic function and improved prognosis23,24.

Indeed, there was a strong trend towards a lower one-year mortality

in diabetic patients treated with pre-hospital tirofiban as compared to

those treated with placebo. So the angiographic and

electrocardiographic benefits seen with tirofiban in our population

seem to be reflected in improved clinical outcome.

Our study shows that particularly diabetic patients with STEMI

seem to benefit from early initiation of high-dose tirofiban. Excess

bleeding, reducing the net beneficial effect, is a potential

drawback for the use of these agents on top of other antiplatelet

agents. This may particularly apply to patients with diabetes, as

diabetes itself proved to be a risk factor for bleeding. Interestingly,

the use of high dose tirofiban in this patient group did not result in

an increase in minor or major bleeding, nor in increased

occurrence of stroke. So, despite the fact that patients with

diabetes tend to have more bleeding complications, this increase

in bleeding does not seem to be under the influence of additional

antiplatelet medication. This finding is in line with the TRITON-

TIMI 38 trial which investigated the effect of prasugrel versus

clopidogrel in patients with an acute coronary syndrome planned

for PCI. In patients without diabetes, there was an increase in

major bleed with the use of prasugrel, whereas no increase in

bleed was seen in diabetic patients25.

Limitations
This article concerns a prespecified sub-analysis with limited

patient numbers. Surrogate endpoints were used as outcome

measures between the two patient groups, as dictated by the

limited patient numbers with diabetes. However, the endpoints

used correlate well with eventual outcome. Hba1C levels lack the

diagnostic accuracy of an oral glucose tolerance test or fasting

glucose level to detect diabetes. Unfortunately, these latter tests

were not performed on a routine basis in our study. However,

Hba1C levels were routinely measured on admission and elevated

Hba1C levels do correctly detect diabetes in a substantial part of

patients and are a well established marker for long-standing

glucose deregulation26,27. This is of particular importance since it

has been well established that a substantial number of patients

presenting with myocardial infarction have previously

undiagnosed diabetes28. Irrespective of diabetic status, patients

with Hba1C levels ≥6.2 can be considered patients with a high

metabolic risk.

Table 4. Angiographic and clinical outcome of diabetic patients

according to randomisation.

Placebo Tirofiban P value
(n=101) (n=119)

Pre - PCI

Complete ST resolution 12/84 (14%) 20/90 (22%) 0.177

TIMI flow 0-1 46/95 (48%) 44/110 (40%) 0.255

TIMI flow 2 34/95 (36%) 39/110 (36%)

TIMI flow 3 15/95 (16%) 27/110 (25%)

Post-angiography

Residual ST deviation 1 hour after angiography

Mean 6.20±5.60 5.05±8.51 0.003

0 mm 15/92 (16.3%) 33/105 (31.4%) 0.002

1-3 mm 21/92 (22.8%) 26/105 (24.8%)

4-6 mm 18/92 (19.6%) 22/105 (21.0%)

>6 mm 38/92 (41.3%) 24/105 (22.9%)

Complete ST resolution 39/90 (43%) 60/102 (59%) 0.03

Residual ST 

after 1 hour >3mm 56/92 (60.9%) 46/105 (43.8%) 0.017

MBG 3 after PCI 25/81 (31%) 33/95 (35%) 0.59

TIMI 0/1 flow after PCI 10/87 (11.5%) 7/99 (7.1%) 0.296

TIMI 3 flow after PCI 72/87 (83%) 83/99 (86%) 0.56

Clinical outcome at 30 days

Infarct size 2039.77±1828.62 1693.76±1924.79 0.021

Death 9/96 (9.4%) 4/109 (3.7%) 0.094

Re - MI 2/96 (2.1%) 5/109 (4.6%) 0.45

Urgent TVR 6/96 (6.2%) 8/109 (10.1%) 0.758

Acute stent thrombosis 2/68 (2.9%) 0/82 (0%) 0.20

Composite-endpoint 14/96 (14.6%) 12/109 (11.0%) 0.44

Bleeding

Minor bleeding 10/96 (10.4%) 7/109 (6.4%) 0.301

Major bleeding 6/96 (6.2%) 4/109 (3.7%) 0.520

Minor and major bleeding 16/96 (17%) 11/109 (10%) 0.165

CABG related bleeding 8/96 (8.3%) 6/109 (5.5%) 0.423

Stroke 1/96 (1.0%) 1/109 (0.9%) 1.00
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