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ABSTRACT

AIM: To compare the outcomes of clopidogrel versus tirofiban
in treating non-ST-segment elevation acute coronary syndromes
among patients before percutaneous coronary intervention.
METHODS: This was a prospective data bank analysis study with
342 patients (216 in the clopidogrel group and 126 in the tirofiban
group) with high risk unstable angina (Braunwald/TIMI risk
stratification) and/or non-ST acute myocardial infarction included
between May 2010 and November 2012 who were receiving
clopidogrel or tirofiban within the first 24 hours of admission and
before percutaneous coronary intervention. The following data
were obtained: age, sex, diabetes, systemic arterial hypertension,
smoke, dyslipidemia, previous coronary artery disease (percutaneous
coronary intervention or coronary artery bypass graft), hemoglobin,
creatinine, higher troponin, left ventricle ejection fraction and
medication used at hospital. The primary endpoint was all cause of
in hospital death and major adverse cardiac events (MACE) (death,
non-fatal unstable angina or myocardial infarction/ targed vessel
revascularization, Killip III/TV, bleeding and stroke). Comparison
between groups was made by Anova and Q-square. Multivariative
analysis were determined by logistic regression and was considered
significative when p<0.05.

RESULTS: The median age was 64 years and 60.5% were male. In
the tirofiban group were observed higher troponin levels (p=0.02),
higher prevalence in previous coronary artery disease (p=0.02)

© 2014 ACT. All rights reserved.

84

and differences between use of enoxaparin (92% in the tirofiban
groupx85% in the clopidogrel group, p=0.02). No significant
difference was observed between the tirofiban versus clopidogrel
groups in deaths (15.8%%8.3%, p=0.14) and MACE (29.4%x20.4%,
p=0.72).

CONCLUSIONS: In patients with high risk non-ST acute coronary
syndromes, the use of clopidogrel or tirofiban in the first 24 hours
of admission were similar and the result did not show statistical
significance difference between groups regarding mortality and
MACE, despite higher tendency of that in tirofiban group.
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INTRODUCTION

The knowledge of the mechanisms of platelet-mediated thrombosis
has increased dramatically over the last 40 years. This increased
understanding has identified treatment strategies for acute coronary
syndromes (ACS) by targeting key mediators of platelet activation
and aggregation processes'".

Several randomized trials have convincingly demonstrated
the usefulness of glycoprotein IIb/Illa receptor antagonists and
clopidogrel. The most recent guidelines for the management of
patients presenting with a non-ST-segment-elevation (NSTE-
ACS) strongly recommend the use of glycoprotein 1Ib/Illa receptor
antagonists and clopidogrel for high-risk patients when percutaneous
coronary intervention (PCI) is planned”™.

The thienopyridine clopidogrel has been the standard of care, but
is limited by variable response and treatment failure. Glycoprotein
IIb/111a targeted agents (tirofiban and abciximab) are also used in
ACS patients undergoing PCI. These inhibitors utilize a different



mechanism of action by preventing fibrinogen-mediated platelet
aggregation, with short initial time of action. So, a large number of
studies have been discussed which agent should be used and the most
appropriate timing for that™,

There isn’t any study comparing clinical events in patients with
ACS that received clopidogrel versus tirofiban. In this context, we
developed a prospective study comparing clinical events related to
use of clopidogrel or tirofiban within the first 24 hours of admission
and before PCI in patients with high-risk NSTE-ACS.

METHODS

Study population
This was an observational prospective data bank analysis study
performed in a tertiary health center with 342 patients (216 in the
clopidogrel group and 126 in the tirofiban group) with high-risk
unstable angina (Braunwald/TIMI risk stratification)®” and/or non-
ST acute myocardial infarction (AMI) included between May 2010
and November 2012 who were receiving clopidogrel or tirofiban
within the first 24 hours of admission and before PCI. Exclusion
criteria included contraindications against clopidogrel or tirofiban,
ST-ACS, active bleeding, a history of a major operation/external
injury within three months, hystory of a stroke within six months and
low/moderate-risk unstable angina.

The study was approved by the ethics and research committee and
in all cases was obtained informed consent by patient or a family
member.

Study protocol and medication

All 342 patients were treated according by AHA/ESC Task Force
Myocardial Infarction Guidelines™™”. The decision regarding the
administration of clopidogrel or tirofiban was made by clinical
cardiologist in the admission, according by individual experience.
All patients were included in a data bank and followed prospectively
until discharge.

Patients in clopidogrel group received an oral loading dose of 300
mg immediately after admission. Clopidogrel were continued with
daily maintenance dose of 75 mg. In the tirofiban group, patients
received after admission bolus of 0.4 mg/kg/min about 30 minutos,
followed by 0.1 mg/kg/min for 48 hours. All coronary angioplasty
used bare-metal stent. The number of stents used were left at the
discretion of the operator. The patients were submmited to PCI within
24 and 48 hours of admission.

Analytical methods

Blood was sampled immediately after admission prior to
administration of medications (baseline) and daily according by
institution protocol. Cardiac markers like troponin-T was measured
using standard clinical chemistry. Laboratory upper limits of
normal were 0.03 ng/mL for troponin-T measured by 4" generation
immunoassay for the Elecsys 2010 automated analyzer (Roche
Diagnostics GmbH, Germany).

In addition, the following data were obtained: age, sex, diabetes,
systemic arterial hypertension, smoke, dyslipidemia, previous
coronary artery disease (percutaneous coronary intervention or
coronary artery bypass graft), hemoglobin, creatinine, higher
troponin, left ventricle ejection fraction and medication used at
hospital.

Definitive treatment (coronary artery bypass bypass graft surgery
(CABGQG), coronary angioplasty or clinical treatment) and the number
os stents used in each group was compared too.

Patients were followed during internation after the index event.
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Long term follow-up was not adquired. Major adverse cardiac events
(MACE) included all causes of death, non-fatal unstable angina or
AMI/targed vessel revascularization, Killip III/IV, bleeding (major
and minor) and stroke. New electrocardiographic signs and/or the
typical rise and fall in troponin were required to document a new
unstable angina/AMI during follow-up. Major bleeding events were
scored if haemoglobin dropped by =50 g/L or intracranial bleeding
was noted. Minor bleeding complications included macrohaematuria,
haematemesis, or a drop in haemoglobin ranging from 30 to 50 g/L.

Statistical Analysis
Descriptive analysis of data collected included median, minimum
and maximum values. Comparison between groups was made by
Anova and Q-square. If Komolgorov-Smirnov tests confirmed
normal distribution, continuous variables were summarized using
mean+standard deviation and were compared using the student t-test
for independent samples. The Mann-Whitney U test was used to
compare continuous variables if they were not normally distributed.
In multivariative analysis, the primary endpoint was all cause of in
hospital death and MACE. Multivariative analysis were determined
by logistic regression and was considered significative when p < 0.05.
The variables included all baseline characteristics as showed in table 1.
All statistical procedures were performed using the Statistical
software SPSS v10.0.

RESULTS

Characteristics of treatment groups

The median age was 64 years and 60.5% were male. In the
tirofiban group were observed higher troponin levels (p=0.02),
higher prevalence in previous coronary artery disease (p=0.02) and
differences between use of enoxaparin (92% in the tirofiban group X
85% in the clopidogrel group, p=0.02). All baseline characteristics of
both groups was showed in table 1.

Significative difference was obtained in number of CABG between
groups, with higher prevalence in tirofiban group (18.3%x10.6%,
p=0.04). Treatment data was showed in table 2. All MACE were
described in table 3.

Tirofiban group  Clopidogrel group P

Age 63.58+11.72 64.25+12.05 0.68
Male (%) 60.5% 61.1% 0.89
Diabetes Mellitus (%) 61.4% 64.3% 0.51
Hypertension (%) 77.7% 77.00% 0.87
Tabagism (%) 58.6% 60.7% 0.14
FH of CAD (%) 12.1% 13.1% 0.74
Dyslipidemia (%) 48.4% 48.4% 0.99
Stable Angina (%) 13.6% 17.3% 0.38
Heart failure(%) 7,00% 4.5% 0.25
Previous AMI (%) 42.3% 31.6% 0.02
CABG (%) 20.5% 17.6% 0.43
PCI (%) 28.4% 32.00% 0.4
SAP (mmHg) 138.61+28.27 138.32+31.30 0.46
Hb (g/dL) 13.88+1.80 13.77+2.0 0.39
Cr (mg/dL) 1.21+1.16 1.21+1.08 0.86
Troponin (higher) (ng/L)  24.41+26.21 20.29+22.13 0.002
EF (%) 51.73+12.41 51.44+11.85 0.36
AAS (%) 99.4% 97.9% 0.38
B-blocker(%) 83.7% 79% 0.07
Enoxaparin (%) 92.1% 84.8% 0.02
ACE inhibitor (%) 74.4% 66.4% 0.12
Statin (%) 90.2% 87.3% 0.32

FH: family history; CAD: coronary artery disease; AMI: acute myocardial
infarction; CABG: coronary artery bypass bypass graft surgery; PCI:
percutaneous coronary intervention; SAP: systolic arterial pressure; Hb:
haemoglobin; Cr: creatinine; EF: ejection fraction; ACE: angiotensin-
converting-enzyme.
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Tirofiban group Clopidogrel group B
PCI (%) 70 (55.6%) 100 (46.3%) 052
Stents/ patient 1.28 1.19 0.37
CABG (%) 61.4% (18.3%) 23 (10.6%) 0.04
Clinical (%) 33 (26.1%) 93 (43.1%) 0.03

PCI: percutaneous coronary intervention; CABG: coronary artery bypass
bypass graft surgery.

Tirofiban group Clopidogrel group B
Death (%) 20 (15.8%) 18 (8.3%) 0.14
MACE (%) 37 (29.4%) 44 (20.4%) 0.72
Stroke (%) 1(0,.8%) 0 0.98
AMI/TVR (%) 1(0.8%) 5(2.3%) 0.76
Killip III/IV (%) 13 (10.3%) 12 (5.6%) 0.10
Bleeding (%) 2 (1.6%) 9 (4.2%) 048

MACE: major adverse cardiac events; AMI: acute myocardial infarction;
TVR: targed vessel revascularization.

Multivariate analysis and clinical outcomes

No significant difference was observed between the tirofiban versus
clopidogrel groups in deaths (15.8%%8.3%, p=0.14) and MACE
(29.4%x%20.4%, p=0.72) as observed in table 3.

DISCUSSION

We didn’t find any similar study comparing clopidogrel versus
tirofiban and evaluating clinical outcomes. Besides the molecular
differences between clopidogrel and tirofiban, in our study no
significant difference was observed between the tirofiban versus
clopidogrel groups in deaths and MACE. However, this study was
made at the major tertiary center of cardiology in Latin America and
all patients considered were high-risk, so the patients are more severe
than usual, justifying the great mortality and prevalence of diabetes.
How PCI’s were conducted after 24 hours, we considered that was
total action of clopidogrel at the time of catetherization. There were
a tendecy of higher death and MACE rates in patients that used
tirofiban. However, this group showed higher number of patients
submmited to CABG and PCI, higher troponin levels and higher
prevalence of previous coronary artery disease than clopidogrel
group, attributing more complexity in coronary lesions. We have a
limited number of patients in tirofiban group and maybe this fact
could explain the non-significance difference.

The safety about use of tirofiban or clopidogrel were similar
too between groups with bleeding rate of 1.6%x%4.2% (p=0,48),
respectively.

The pathophysiology of AMI damage during PCI can be related
to the development of no-reflow and side branch occlusion caused
by platelet aggregation and platelet embolization. Administration
of clopidogrel or tirofiban is associated with early reinforced anti-
platelet treatment, attenuated myocardial damage and reducing
the incidences of the composite endpoint of death, AMI or
revascularization for the treatment of patients with high-risk NSTE-
ACS undergoing PCI™”.In this context, the correct use or association
of anti-platelet treatment is questionable because of different times
and ways of action and safe related to each medication.

Tirofiban was proved to attenuated minor myocardial damage
and the incidence of MACE after long-term follow-up in patients
undergoing PCI. The timing od administrating the tirofiban plays an
extensive role in the incidence of MACE. The real effect of tirofiban
"1 When the patient
receive upstream (within 4-6 hours before PCI) the occurence of

is instantaneous due to intravenous therapy'

© 2014 ACT. All rights reserved.

86

myocardial damage is lower, comparing with downstream (the
guidewire crossing the lesion) administration*”'”, The EVEREST
trial demonstrated among high-risk NSTE-ACS patients treated with
an early invasive strategy and upstream tirofiban, association with
improved tissue-level perfusion and attenuated myocardial damage'’.
ACUITY Timing trial showed that among patients with moderate to
high-risk ACS undergoing an invasive treatment strategy, upstream
use of tirofiban was associated with fewer ischemic events on the
30" day than downstream use of that (7.1%x7.9%, p>0.05)"".
In all studies, tirofiban demonstraded safety with major bleeding
complications in about 5% of patients, and there were no significant
differences between the tirofiban groups and the placebo™*"*'%.

Clopidogrel is a prodrug that bind adenosine diphosphate, futher
enhance platelet inhibition and patient outcomes. The inhibition
of platelet function may require at least two hours even after
administration of a loading dose of 600 mg of clopidogrel, and this
time could be until fifteen hours, depending of the initial dose™'".
Besides, important number of patients are clopidogrel non-responders
because of multifactorial reasons'. CURE trial was the first and more
important study with clopidogrel and showed lower incidence of
MACE in patients in use of clopidogrel plus aspirin at short and long-
term follow-up"”’. Such as tirofiban, clopidogrel demonstraded safety
with major bleeding complications and no significant differences
between the clopidogrel groups and the placebo!”.

Solinas et al"”. randomized patients with NTSE-ACS undergoing
PCI to be treated with clopidogrel 600 mg, tirofiban and tirofiban plus
clopidogrel 300 mg. The authors analysed P-selectin expression and
platelet aggregation. Treatment with clopidogrel 600 mg significantly
reduced P-selctin expression in comparison with tirofiban alone.
However tirofiban inhibited platelet aggregation significantly
more than clopidogrel during the first 6 hours, and the addition of
clopidogrel 300 mg did not inhibit platelet aggregation any more than
tirofiban alone throughout the 24 hours. Clinical outcomes were not
observed"?,

CONCLUSION

In patients with high-risk NSTE-ACS, the use of clopidogrel or
tirofiban in the first 24 hours of admission were similar and the
result did not show statistical significance difference between groups
regarding mortality and MACE, despite higher tendency of that in
tirofiban group.
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