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e Lo Abstract

glycoprotein 11b/11la Aims: Glycoprotein lIb/llla blocking agents seem to improve percutaneous coronary intervention (PCI)

blockers 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 Il 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 HbalC >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
thrombolysis!. Pre-hospital diagnosis of STEMI might further
contribute to improving prognosis by enabling administration of
pharmaceutical agents during transportation to the PCI centre?.
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 lIb/llla blockade in adequate dosage in these patients
may improve angiographic and clinical outcome?. 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 mortality*®. 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 llb/llla blockade in diabetic patients
with STEMI treated with primary PCIe. 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 centre’.

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 previously’. 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 pg/kg bolus and 0-15 pg/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 Il study as well as for the current sub-
analysis was the extent of residual ST-segment deviation at one hour
after PCl, as previously described®. 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 criteria®. 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 previously’.

Diabetes was defined as the presence of diabetes on admission.
Patients with a HbalC 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 meanzstandard
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 y? 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 HbalC
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 PCl was
4.0+5.2 mm in patients without DM vs. 6.4+8.4 mm in patients with
DM (p<0.001). TIMI Il 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 M,
previous PCl, previous CABG, Killip class, 3-VD, smoking,
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Tirofiban in myocardial infarction in diabetes

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 26.5443.64 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
Kilip 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) 71.7215.13 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 14.5329.03 13.78+7.88 0.456

Table 2. Angiographic and clinical outcome

without diabetes.

No diabetes
(n=1177)

of patients with and

Diabetes P value

(n=220)

Pre-PCI

Complete ST resolution
TIMI flow 0-1

TIMI flow 2

TIMI flow 3

Post-angiography

156/947 (16.5%)
494/1064 (46.4%)
346/1064 (32.5%)
224/1064 (21.1%)

Residual ST deviation 1 hour after angiography

Mean

0 mm

1-3 mm

4-6 mm

>6 mm
Complete ST resolution
Residual ST deviation >3mm
MBG 3 after PCI
TIMI 0/1 flow after PCI
TIMI III flow after PCI

Clinical outcome at 30 days
Infarct size
Death
Re - MI
Urgent TVR
Acute stent thrombosis
Composite endpoint

Bleeding
Minor bleeding
Major bleeding
Minor and major bleeding
CABG related bleeding
Stroke

3.9545.29
371/1072 (34.6%)
272/1072 (25.4%)
211/1072 (19.7%)
218/1072 (20.3%)
672/1039 (64.7%)
429/1072 (40.0%)
434/950 (45.7%)

23/1010 (2.3%)
921/1010 (91.2%)

170741725
29/1133 (2.6%)
21/1133 (1.9%)
37/1133 (3.3%)
15/922 (1.6%)
70/1133 (6.2%)

52/1133 (4.6%)
32/1133 (2.8%)
84/1133 (7.4%)
27/133 (2.4%)
9/1133 (0.8%)

32/ 174 (18.4%) 0.53

90/205 (43.9%)  0.74
73/205 (35.6%)
42/205 (20.5%)

5.5847.31 <0.001
48/197 (24.4%)  0.002
47/197 (23.9%)

40/197 (20.3%)

62/197 (31.5%)

99/192 (51.6%)  0.001

102/197 (51.8%)  0.002
58/176 (33.0%)  0.002
17/186 (9.1%)  <0.001

157/186 (84.4%)  0.004

185241884 0.418
13/205 (6.3%)  0.004

7/205 (3.4%)  0.179
14/205 (6.8%) 0014

2/150 (1.3%)  1.00

26/205 (12.7%)  0.001
17/205 (8.3%)  0.027
10/205 (4.9%)  0.121
27/205 (13.2%)  0.009
14/205 (6.8%)  0.001

2/205 (1%) 0.680
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hypercholesterolaemia and hypertension) diabetes was a strong
independent predictor for the composite endpoint of death, re-Ml,
urgent TVR and PCI failure (OR 2.6, 95%Cl: 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 Il 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).

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
Family history

41/101 (41%)

(43%)
52/118 (44%)  0.60
37/98 (38%) (37%)

42/113 (37% 0.93
Coronary history
Previous MI
Previous PCI

Previous CABG

12/101 (12%)
9/101 (9%)
7/101 (7%)

19/119 (16%)  0.39
17/119 (14%)  0.22
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 7836£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
Cumulative ST
deviation diagnostic ECG

29/101 (29%) 33/116 (28%) 0.9

13.76+7.25 13.8148.41 0.642
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TIRO- TIRO+ Initial TIMI 3 flow
DM + 15/95 (16%) 27/110 (25%) i RR 0.64, p=0.12
DM - 108/539 (20%) 116 /525 (22%) —l— RR 0.91, p=0.41
I I |
0,5 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
[ I [ I |
0 0,5 1 1,5 2
TIRO- TIRO+ Complete ST resolution
DM + 39/90 (43%) 60/102 (59%) —i— RR 0.73, p=0.03
DM - 321/517 (62%) 351/522 (67%) | RR 0.92, p=0.09
[ I I |
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%) —il— RR 0.61, p=0.19
[ I I |
0 0,5 1 1,5 2
TIRO- TIRO+ 1 -year day mortality
DM + 11/ 95 (12%) 5/108 (5%) i RR 0.40, p=0.07
DM - 271 561 (5%) 20/ 562 (4%) | RR 0.74, p=0.29
I I |
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.

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
recognised!®. Part of their adverse outcome is attributable to their
higher baseline risk features, such as higher age and higher
prevalence of vascular comorbidity!!. 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 reports!?13,
Part of this association may be due to more complex lesions and
more diffuse coronary artery disease in these patientsi4.
Furthermore, platelet function in diabetes is disturbed in
heterogeneous and complex ways!>!  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 given!’-1°,
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Tirofiban in myocardial infarction in diabetes

Table 4. Angiographic and clinical outcome of diabetic patients
according to randomisation.

Tirofiban P value
(n=119)

Placebo
(n=101)

Pre - PCI

Complete ST resolution
TIMI flow 0-1

TIMI flow 2

TIMI flow 3

Post-angiography

12/84 (14%

) 20/90 (22%) 0.177
46/95 (48%)

)

)

44/110 (40%) 0.255
39/110 (36%)
27/110 (25%)

34/95 (36%
15/95 (16%

Residual ST deviation 1 hour after angiography

Mean 6.205.60 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
Residual ST
after 1 hour >3mm

MBG 3 after PCI
TIMI 0/1 flow after PCI
TIMI 3 flow after PCI

Clinical outcome at 30 days
Infarct size

39/90 (43%)  60/102 (59%) 0.03
56/92 (60.9%)
25/81 (31%)
10/87 (11.5%)
72/87 (83%)

46/105 (43.8%) 0.017

33/95 (35%)  0.59
7/99 (7.1%)  0.296
83/99 (86%) 0.56

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%)
Major bleeding 6/96 (6.2%)
Minor and major bleeding 16/96 (17%)
CABG related bleeding 8/96 (8.3%)
Stroke 1/96 (1.0%)

7/109 (6.4%) 0.301
4/109 (3.7%) 0.520
11/109 (10%) 0.165
6/109 (5.5%) 0.423
1/109 (0.9%) 1.00

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 population’. 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 triale. In this
meta-analysis, investigating abciximab in STEMI patients treated
with primary PCl, 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
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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 therapy!62°21, Suboptimal inhibition of platelets at the
time of PCl is correlated with a higher rate of adverse events after
the procedure®?. Therefore the additional antiplatelet effect of
glycoprotein llb/llla 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 Il flow as well as the degree of ST
resolution after primary PCl are strongly associated with preservation
of left ventricular systolic function and improved prognosis®?.
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 patients?®.

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. HbalC 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,
HbalC levels were routinely measured on admission and elevated
HbalC levels do correctly detect diabetes in a substantial part of
patients and are a well established marker for long-standing
glucose deregulation?*?’. This is of particular importance since it
has been well established that a substantial number of patients
presenting with myocardial infarction have previously
undiagnosed diabetes?®. Irrespective of diabetic status, patients
with HbalC levels >6.2 can be considered patients with a high
metabolic risk.



Acknowledgements

J.R. Timmer was the principal author of the current manuscript and
contributed to analysis and interpretation of data. A.W.J. van ‘t Hof,
J.M. ten Berg and C. Hamm initiated and designed the On-Time 2
trial and revised the intellectual content. A.A.C.M. Heestermans
contributed to the concept and design, analysis and interpretation
of data and performed critical writing. J.W. van Werkum contributed
to critical writing and revising the intellectual content. T. Dill, J.H.E.
Dambrink, H. Suryapranata and J.P. Ottervanger contributed to
revising the intellectual content.

References

1. Keeley EC, Boura JA, Grines CL. Primary angioplasty versus intra-
venous thrombolytic therapy for acute myocardial infarction: a quantitative
review of 23 randomised trials. Lancet 2003;361:13-20.

2. Zijlstra F, Ernst N, de Boer MJ, Nibbering E, Suryapranata H,
Hoorntje JCA, Dambrink JHE, van ‘t Hof AWJ, Verheugt FW. Influence of
prehospital administration of aspirin and heparin on initial patency of the
infarct-related artery in patients with acute ST elevation myocardial infarc-
tion. J Am Coll Cardiol 2002;39:1733-7.

3. De Luca G, Gibson M, Bellandi F, Murphy S, Maioli M, Noc M,
Zeymer U, Dudek D, Arntz HR, Zorman S, Gabriel M, Emre A, Cutlip D,
Biondi-Zoccai G, Rakowski T, Gyongyosi M, Marino P, Huber K, van ‘t Hof
AWJ. Early Glycoprotein Ilb-Illa inhibitors in Primary angioplasty (EGYPT)
cooperation. An individual patients’ data meta-analysis. Heart
2008;94:1548-58.

4. Donahoe SM, Stewart GC, McCabe CH, Mohanavelu S, Murphy SA,
Cannon CP, Antman EM. Diabetes and mortality following acute coronary
syndromes. JAMA 2007;298:765-75.

5. Timmer JR, Ottervanger JP, Thomas K, Hoorntje JCA, de Boer MJ,
Suryapranata H, Zijlstra F. Long-term, cause-specific ‘mortality after
myocardial infarction in diabetes. Eur Heart J 2004;25:926-31.

6. Montalescot G, Antoniucci D, Kastrati A, Neumann FJ, Borentain M,
Migliorini A, Boutron C, Collet JP, Vicaut E. Abciximab in primary coronary
stenting of ST-elevation myocardial infarction: a European meta-analysis
on individual patients’ data with long-term follow-up. Eur Heart J
2007;28:443-9.

7. Van ‘t Hof AWJ, ten Berg J, Heestermans T, Dill T, Funck RC, van
Werkum W, Dambrink JHE, Suryapranata H, van Houwelingen G,
Ottervanger JP, Stella P, Giannitsis E, Hamm C. Prehospital initiation of
tirofiban in patients with ST-elevation myocardial infarction undergoing pri-
mary angioplasty (On-TIME 2): a multicentre, double-blind, randomised
controlled trial. Lancet 2008;372:537-46.

8. De Luca G, Maas AC, Suryapranata H, Ottervanger JP, Hoorntje JCA,
Gosselink ATM, Dambrink JHE, de Boer MJ, van ‘t Hof AWJ. Prognostic
significance of residual cumulative ST-segment deviation after mechanical
reperfusion in patients with ST-segment elevation myocardial infarction.
Am Heart J 2005;150:1248-54.

9. Bovill EG, Terrin ML, Stump DC, Berke AD, Frederick M, Collen D,
Feit F, Gore JM, Hillis LD, Lambrew CT, . Hemorrhagic events during ther-
apy with recombinant tissue-type plasminogen activator, heparin, and
aspirin for acute myocardial infarction. Results of the Thrombolysis in
Myocardial Infarction (TIMI), Phase Il Trial. Ann Intern Med
1991;115:256-65.

10. Franklin K, Goldberg RJ, Spencer F, Klein W, Budaj A, Brieger D,
Marre M, Steg PG, Gowda N, Gore JM. Implications of diabetes in patients
with acute coronary syndromes. The Global Registry of Acute Coronary
Events. Arch Intern Med 2004,164:1457-63.

Clinical research

11. Timmer JR, Ottervanger JP, de Boer MJ, Boersma E, Grines CL,
Westerhout CM, Simes RJ, Granger CB, Zijlstra F. Primary percutaneous
coronary intervention compared with fibrinolysis for myocardial infarction
in diabetes mellitus: results from the Primary Coronary Angioplasty vs
Thrombolysis-2 trial. Arch Intern Med 2007;167:1353-9.

12. Timmer JR, van der Horst |, De Luca G, Ottervanger JP, Hoorntje JCA,
de Boer MJ, Suryapranata H, Dambrink JHE, Gosselink ATM, Zijlstra F, van
‘t Hof AWJ. Comparison of myocardial perfusion after successful primary
percutaneous coronary intervention in patients with ST-elevation myocar-
dial infarction with versus without diabetes mellitus. Am J Cardiol
2005;95:1375-7.

13. Marso SP, Miller T, Rutherford BD, Gibbons RJ, Qureshi M,
Kalynych A, Turco M, Schultheiss HP, Mehran R, Krucoff MW, Lansky AJ,
Stone GW. Comparison of myocardial reperfusion in patients undergoing
percutaneous coronary intervention in ST-segment elevation “acute
myocardial infarction with versus without diabetes mellitus (from the
EMERALD Trial). Am J Cardiol 2007;100:206-10.

14. Goraya TY, Leibson CL, Palumbo PJ, Weston SA, Killian JM, Pfeifer EA,
Jacobsen SJ, Frye RL, Roger VL. Coronary atherosclerosis in diabetes
mellitus: a population-based autopsy study. J Am Coll Cardiol
2002;40:946-53.

15. Simon DI, Schmaier AH. Sweet and sticky: diabetic platelets,
enhanced reactivity, and cardiovascular risk. J Am Coll Cardiol
2007,;50:1548-50.

16. Colwell JA, Nesto RW. The platelet in diabetes: focus on prevention
of ischemic events. Diabetes Care 2003;26:2181-8.

17. Petronio AS, Rovai D, Musumeci G, Baglini R, Nardi C, Limbruno U,
Palagi C, Volterrani D, Mariani M. Effects of abciximab on microvascular
integrity and left ventricular functional recovery in patients with acute
infarction treated by primary coronary angioplasty. Eur Heart J
2003;24:67-76.

18. Zorman S, Zorman D, Noc M. Effects of abciximab pretreatment in
patients with acute myocardial infarction undergoing primary angioplasty.
Am J Cardiol 2002;90:533-6.

19. Lee CW, Moon DH, Hong MK, Lee JH, Choi SW, Yang HS, Kim JJ,
Park SW, Park SJ. Effect of abciximab on myocardial salvage in patients
with acute myocardial infarction undergoing primary angioplasty. Am J
Cardiol 2002;90:1243-6.

20. Angiolillo DJ, Fernandez-Ortiz A, Bernardo E, Ramirez C, Sabate M,
Jimenez-Quevedo P, Hernandez R, Moreno R, Escaned J, Alfonso F,
Banuelos C, Costa MA, Bass TA, Macaya C. Platelet function profiles in
patients with type 2 diabetes and coronary artery disease on combined
aspirin and clopidogrel treatment. Diabetes 2005;54:2430-5.

21. Angiolillo DJ, Bernardo E, Ramirez C, Costa MA, Sabate M,
Jimenez-Quevedo P, Hernandez R, Moreno R, Escaned J, Alfonso F,
Banuelos C, Bass TA, Macaya C, Fernandez-Ortiz A. Insulin therapy is
associated with platelet dysfunction in patients with type 2 diabetes melli-
tus on dual oral antiplatelet treatment. J Am Coll Cardiol 2006;48:298-304.

22. Matetzky S, Shenkman B, Guetta V, Shechter M, Bienart R,
Goldenberg I, Novikov I, Pres H, Savion N, Varon D, Hod H. Clopidogrel
resistance is associated with increased risk of recurrent atherothrombotic
events in patients with acute myocardial infarction. Circulation
2004;109:3171-5.

23. Cannon CP. Importance of TIMI 3 flow. Circulation 2001;104:624-6.

24. van ‘t Hof AWJ, Liem A, de Boer MJ, Zijlstra F. Clinical value of 12-
lead electrocardiogram after successful reperfusion therapy for acute

-341-

monline



Tirofiban in myocardial infarction in diabetes

myocardial infarction. Zwolle Myocardial infarction Study Group. Lancet
1997;350:615-9.

25. Wiviott SD, Braunwald E, Angiolillo DJ, Meisel S, Dalby AJ, Verheugt
FW, Goodman SG, Corbalan R, Purdy DA, Murphy SA, McCabe CH,
Antman EM. Greater clinical benefit of more intensive oral antiplatelet ther-
apy with prasugrel in patients with diabetes mellitus in the trial to assess
improvement in therapeutic outcomes by optimizing platelet inhibition with
prasugrel-Thrombolysis in Myocardial Infarction 38. Circulation
2008;118:1626-36.

-342-

monline

26. Kim KS, Kim SK, Lee YK, Park SW, Cho YW. Diagnostic value of gly-
cated haemoglobin HbA(1c) for the early detection of diabetes in high-risk
subjects. Diabet Med 2008;25:997-1000.

27. Bennett CM, Guo M, Dharmage SC. HbA(1c) as a screening tool for
detection of type 2 diabetes: a systematic review. Diabet Med 2007;24:333-43.

28. Norhammar A, Tenerz A, Nilsson G, Hamsten A, Efendic S, Ryden L,
Malmberg K. Glucose metabolism in patients with acute myocardial
infarction and no previous diagnosis of diabetes mellitus: a prospective
study. Lancet 2002;359:2140-4.



