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Objective - To assess the benefit resulting from the use
of abciximab associated with primary angioplasty. The
following parameters were analyzed in-hospital, at 30
days, and 6 months: (a) flow in the culprit artery; (b) ven-
tricular function; (c) combined outcome of death, acute
myocardial infarction, and aditional revascularization.

Methods - From November 1997 to June 1999, a longi-
tudinal nonrandomized study with historical data of 137
patients with acute myocardial infarction within the first 12
hours. Patients undergoing primary angioplasty and were
divided into 2 groups: those receiving (A) abciximab (26) or
(B) conventional therapy (111). TIMI flow and regional ven-
tricular function estimated by the standard deviation (SD)/
chordis index were analyzed.

Results - At the end of angioplasty, TIMI 3 flow was obser-
ved in 76.9% and 83.8% of the patients in groups A and B,
respectively (P=0.58). In the reevaluation, patients with TIMI
flow <3 showed a 100% improvement in group A and a 33%  in
group B (P<0.0001). A significant improvement (P<0.0001)
in regional ventricular function, by SD/chordis index, occur-
red in each group; no significant difference between groups
however, was observed (29.9% x 20.2%; P=0.58). A nonsignifi-
cant reduction in the combined outcome in the in-hospital
phase (3.85% A x 9.0% B; P=0.34) and on the 30th day (4.0% x
12.0%; P=0.22) was observed in group A.

Conclusion - Abciximab improved blood flow.  Prima-
ry angioplasty improved regional ventricular function in-
dependent of antithrombotic therapy. Abciximab showed
a trend toward reducing the combined outcome in the in-
hospital phase and on the 30th day.
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Myocardial ischemia is the major cause of cardiovas-
cular mortality and morbidity in western societies, constitu-
ting a public health problem 1-3. Coronary atherosclerosis is
the major cause of acute myocardial infarction, in which a
thrombotic process is associated with total obstruction of
the coronary arteries in the first hours of infarction evoluti-
on, as shown in the angiographic studies by Dewood et al 4.
Later studies report that coronary thrombosis began with
the rupture or fissure of atherosclerotic plaque, which, in
most cases, did not cause severe stenosis 5.

In the last 4 decades, a reduction in mortality due to
acute myocardial infarction occurred as a result of the im-
plementation of measures obtained through technological,
pharmacological, and clinical advances. The 1970s and
1980s were known as the reperfusion era – initially, intraco-
ronary thrombolysis and then intravenous thrombolysis 6.
Once the benefits of the intravenous thrombolytic therapy
were shown in the GISSI study 7, this therapy became the
standard procedure for treating acute myocardial infarction.
The ISIS-2 trial 8 reported the use of acetylsalicylic acid
associated with thrombolytic therapy contributing to a 23%
reduction in the mortality of the patients treated with only
acetylsalicylic acid, similar to that observed with the use of
streptokinase, stressing the importance of the antiplatelet
therapy. The GUSTO trial 9 reported a reduction in mortality
in the group treated with accelerated TPA associated with
heparin as compared with that treated with streptokinase.
The index for complete reperfusion, ie, TIMI 3 coronary
flow, was also greater in the group treated with TPA than in
the group treated with streptokinase (54% versus 32%) 10.
Analyzing the relation between coronary artery patency
and mortality, we observed that, independent of the therapy
used, patients with TIMI 2 flow had a higher mortality than
those with TIMI 3 flow (7.7% versus 4.4%). A correlation
between the improvement in ventricular function and a
reduction in mortality was also shown 10.

Despite the benefits of pharmacological reperfusion
confirmed in the randomized clinical trials, complications
and limitations to its application exist.
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The limitation of thrombolytic therapy in reestabli-
shing normal coronary artery flow may be explained by its
prothrombotic effect 11. After fibrin degradation in fibrino-
lytic therapy, the exposure of free thrombin automatically
generates more thrombin, promoting platelet aggregation.
This new platelet thrombus is resistant to fibrinolytic
therapy and also secretes plasminogen activator inhibitor
(PAI-1), which is a potent antagonist of fibrinolysis.

In the 1980s, mechanical reperfusion for the treatment
of acute myocardial infarction was initiated with a large
number of publications summarizing reports of experiences
or case studies, and, later, of metaanalyses, indicating a
very favorable trend toward the use of mechanical reperfu-
sion as compared with pharmacological lysis. The first
randomized PAMI study 12 showed a 63% reduction in
mortality in the group treated with primary angioplasty,
compared with that treated with the thrombolytic agent
(2.6% versus 6.5%; P=0.06); the risk of intracranial hemor-
rhage was lower in the group undergoing angioplasty.
These benefits were maintained in the 2-year follow-up, with
a lower incidence of recurring ischemia and revasculariza-
tion of the target lesion, and also a reduction in the combined
outcome of death and reinfarction 13. Unquestionably,
mechanical myocardial reperfusion through coronary an-
gioplasty for treating acute myocardial infarction is cur-
rently an important alternative 14. Despite all these advan-
tages, major ischemic events have an incidence ranging
from 5% to 15%, and the repetition of the revascularization
of the target lesion is required in 35% of the patients 15.

Fibrin, thrombin, and platelets are key components in
the formation of acute coronary artery thrombosis; this is
the reason why, historically, anticoagulant therapies have
played a fundamental role in the treatment of acute coronary
syndromes. Until recently, anticoagulant therapy was
mainly directed towards thrombin and fibrin, with less
emphasis on platelets. But with the knowledge of coronary
thrombosis pathophysiology, according to which platelets
are the axis in initiating and propagating this process, more
effective therapeutic interventions resulted. The role play-
ed by antiplatelet agents in medical practice was establi-
shed with the experience with acetylsalicylic acid use 8,16.
But acetylsalicylic acid has a limited effect on platelet aggre-
gation, inhibiting only the production of thromboxane A2,
leaving the other pathways for platelet activation free.
Recent advances have allowed the development of agents
that are able to block the platelet glycoprotein (GP) IIb/IIIa
receptor, which represents the final common pathway for
platelet aggregation, providing a more effective inhibition
independent of the activation pathway. Of the different
blocking agents of the GP IIb/IIIa receptor, the most widely
studied is the monoclonal antibody c7E3 or abciximab.
Several randomized studies have shown, in different clinical
situations, acute myocardial infarction inclusive, the bene-
fits of the use of GP IIb/IIIa receptor inhibitors in reducing
the incidence of ischemic events in patients undergoing
coronary angioplasty 15,17-19.

Recent studies 20,21 showed better indices of complete

reperfusion, ie, of TIMI 3 flow, with the use of abciximab in
acute myocardial infarction, either associated with throm-
bolytic therapy or with primary angioplasty, with an impro-
vement in ventricular function and a reduction in mortality.

In the present study, we analyzed the benefits of the
use of abciximab associated with primary angioplasty for
treating acute myocardial infarction. We assessed the
following parameters in the in-hospital phase and in the 30-
day and 6-month follow-up: (a) the effect of the drug on the
blood flow of the infarct-related coronary artery; (b) the
effect of the drug on global and regional ventricular
function; (c) the risk of major coronary events evaluated by
the incidence of the combined outcome of death, acute
myocardial infarction, and new revascularization of the
target lesion.

Methods

From November 1997 to June 1999, 163 patients with
the diagnosis of acute myocardial infarction and under-
going primary angioplasty were admitted to the hemody-
namics service of the Centro de Diagnose Cardiovascular da
Irmandade da Santa Casa de Misericórdia de Curitiba, Para-
ná state. A longitudinal nonrandomized study with histori-
cal data was designed.

For the diagnosis of acute myocardial infarction, at
least 2 of the following criteria should be met: (a) typical
precordial pain with a duration >30 minutes and <12 hours,
with no relief with the use of vasodilator agents; (b) eleva-
tion of the ST segment on the electrocardiogram >1mm, in at
least 2 leads; (c) recent or presumably recent left bundle-
branch block on the electrocardiogram; (d) total or partial
occlusion of the coronary artery with the angiographic
aspect of recent thrombus.

The exclusion criteria were the presence of cardio-
genic shock and previous use of thrombolytic agents. The
remaining 137 patients were divided into 2 groups as
follows: group A – 26 patients receiving abciximab during
the procedure and group B – 111 patients receiving the
conventional therapy with primary angioplasty with no
abciximab.

Before the interventional procedure, all patients
received 300mg of acetylsalicylic acid orally and 10,000
units of heparin intravenously.

Implantation of stents at high pressure (between 10
and 20 atmospheres) depended on the technician’s deci-
sion and was performed in accordance with the criteria pu-
blished by Stone 21.

The administration of abciximab was also decided by
the technician, according to the criteria published by the
RAPPORT investigators 15.

 After signing the written consent, the patients
underwent coronary angiography with left ventricu-
lography, which was diagnostic. Then, they underwent co-
ronary angioplasty following the usual technique reported
in several published studies and performed in all medical
centers according to the protocol of the service. Stents
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were implanted in 18 patients (69.3%) of the abciximab group
and in 55 (49.5%) of the control group. In the 26 patients of
group A, the platelet inhibitor was used during coronary
angioplasty at the dosage of a bolus of 0.25mg/kg, followed
by an infusion for 12 hours of 0.125 µg/kg/min (maximum of
10 µg/min). The drug was administered to all 26 patients after
the first dilation with the balloon catheter.

After angioplasty, all patients were treated with the
following drugs: (a) 200mg/day of oral acetylsalicylic acid;
(b) 25-75mg/day of captopril; (c) 25-100 mg/day of atenolol,
when no contraindication to the use of β-blockers existed;
(d) 250mg of ticlopidine twice a day, for 30 days in patients
with an implanted stent.

The control group received 30,000 units/day of intra-
venous heparin in a continuous infusion for 24 to 48 hours.

 The vascular sheath was removed 6 to 12 hours after
the procedure with previous control of the activated
clotting time.

An angiographic reevaluation was proposed to all
patients prior to hospital discharge. Patients were dischar-
ged between the 4th and 10th day of hospitalization.

Clinical data obtained during hospitalization were
entered into the database and evaluated through retros-
pective analysis of patients’ medical records. The patients
were reassessed at 30 days and 6 months through telephone
contact or review of their medical records, or both.

During the in-hospital phase, we analyzed the com-
bined outcome of death due to any cause and new revascu-
larization of the culprit coronary artery, either by angioplas-
ty or surgery.

The incidence of reocclusion was also analyzed. The
patients with coronary reocclusion who underwent new
angioplasty or surgery were considered only in the
outcome of new revascularization for the analysis of the
combined outcome.

In the follow-ups at 30 days and 6 months, we consi-
dered the combined outcome of: (a) death due to any cause;
(b) nonfatal acute myocardial infarction; (c) new revascula-
rization of the culprit coronary artery, either by angioplasty
or surgery.

The hemorrhagic complications were classified as ma-
jor, minor, or insignificant bleeding, according to the criteria
of the TIMI study 22.

Blood flow reestablishment (TIMI 2 or 3) in the culprit
coronary artery by the end of the procedure was conside-
red angiographic success. The patient’s hospital discharge
was considered clinical success.

The digital images of coronary angiography and ven-
triculography obtained with the Integris 3000 scanner
(Philips) were recorded on a compact disk and later analy-
zed off-line by a single technician, using the MedView
program (Medcon Ltd. Telemedicine Technology). In case
of doubt in the analysis of degree of coronary flow, 2 more
interventional cardiologists were consulted.

Coronary flow was analyzed using the classification
reported in the phase I TIMI study 23 in the 3 following
stages: in the initial angiography (initial TIMI), at the end of

angioplasty (final TIMI), and at reevaluation (reevaluation
TIMI), and with previous intracoronary administration of
10mg to 20mg of isosorbide mononitrate. Analysis of
quantitative coronary angiography was performed using
the edge-detection method 24.

Ventricular function in the acute phase of infarction
and at reevaluation was analyzed in a paired way. Global
ventricular function was calculated according to the area-
longitude method 25 and regional ventricular function ac-
cording to the centerline method 26. In the infarct-related
region, the mean of the contiguous hypokinetic cords,
expressed as SD/chordis, was calculated, and the wall
mobility index and the number of hypokinetic cords within
the region of interest were determined.

A descriptive analysis of data was performed with
tables, charts, and graphs. The continuous variables were
expressed as mean ± SD or median. The discreet variables
were expressed as percentage and count.

Tests of comparison of 2 proportions, such as the
parametric Student t test and the nonparametric Mann-
Whitney test (through the Primer of the Biostatistic pro-
gram), were used. For independent samples, the chi-square
test with Yates correction for continuity and Fisher exact
test (through the Epi-Info program) were used. For related
samples, the paired Student t test and the nonparametric
Wilcoxon test were used. The minimum significance level
adopted was 5%.

Results

We analyzed 137 consecutive patients undergoing
primary angioplasty for acute myocardial infarction. They
were divided into 2 groups as follows: 26 patients receiving
the GP IIb/IIIa inhibitor, abciximab, during the intervention
(abciximab group) and 111 patients undergoing the
conventional treatment after primary angioplasty (control
group). Both groups were homogeneous in baseline
demographic, clinical (tab. I), and angiographic (tab. II)
characteristics.

The time elapsed from the patient’s arrival at the hospi-
tal to recanalization of the artery ranged from 15 to 120 minutes
for both groups (median of 35 minutes in the abciximab
group, and 34 minutes in the control group; P=0.418).

In 3 (2.7%) control group patients, impairment of the
trunk of the left coronary artery occurred.

Stent implantation was more frequent, but nonsignifi-
cant, in the abciximab group (69.2% x 49.5%, P=0.11).

No major bleeding occurred in the groups. The inci-
dence of minor bleeding was slightly higher in the abcixi-
mab group (11.5%) than in the control group (10.8%), but
with no significant difference (P=0.944). In 1 patient (3.8%),
the abciximab infusion had to be suspended because the
patient had a hematoma in the left arm after puncture for a
blood test. No patient required repositioning of blood deri-
vatives. The median of the activated clotting time was 325
seconds in the abciximab group and 313 seconds in the
control group, with no significant difference.
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Angiographic success was observed in 100% of the
patients in the abciximab group and in 97.3% of the patients
in the control group (P=0.529).

Angiographic reevaluation was performed in 25
(96.1%) patients in the abciximab group and in 89 (80.2%)
patients in the control group (P=0.076). In the abciximab
group, 1 (3.9%) patient refused to undergo reevaluation. In

the control group, 22 (19.8%) patients did not undergo
reevaluation due to the following reasons: (a) severe
peripheral arterial insufficiency in 2 patients; (b) associated
critical lesion of the trunk of the left coronary artery in 3
patients; (c) death in 4 patients; (d) reocclusion and new
angioplasty in 3 patients; (e) hemodynamic instability in 1
patient; (f) 1 patient left the hospital; (g) patient’s or clinical
cardiologist’s refusal in 8 cases.

The mean time of reevaluation was 4.7±1.3 days for
the abciximab group and 4.8±1.8 days for the control group
(P=0.716).

In the coronary flow analysis during initial angio-
graphy, TIMI 0 flow was observed in 69.2% of the patients
in the abciximab group and in 78.4% of those in the control
group (P=0.342); TIMI 1 flow was observed in 7.7% and
9.9% of the patients in the abciximab and control groups,
respectively (P=0.785). The abciximab group had a higher
index of TIMI 2 flow at hospital admission as compared with
that of the control group (23.1% versus 10.8%); this diffe-
rence, however, was not statistically significant (P=0.235).
Only 1 (0.9%) patient in the control group had TIMI 3 flow
on the first angiography.

At the end of the procedure, coronary flow was
assessed, with previous administration of intracoronary
vasodilator. TIMI 3 flow was observed in 76.9% of the
patients in the abciximab group and in 83.8% of the patients
in the control group, with no significant difference
(P=0.585); TIMI 2 flow was observed in 23.1% and 13.5% of
the patients in the abciximab and control groups, respecti-
vely (P=0.387). No patient in the abciximab group had TIMI
0 flow or TIMI 1 flow at the end of the procedure; 3 (2.7%)
patients in the control group, however, had TIMI 1 flow.

In the abciximab group, of the 25 (96.2%) patients
undergoing angiographic reevaluation, all had TIMI 3 flow.
In the control group, of the 89 (80.2%) patients undergoing
angiographic reevaluation, TIMI 3 flow was observed in
92.1% and TIMI 2 flow in 6.7%. One (1.1%) patient had total
occlusion (TIMI 0 flow) on reevaluation, with no clinical,
biochemical, or electrocardiographic suspicion of reocclu-
sion; this patient underwent elective revascularization
surgery during the same hospitalization because of associa-
ted coronary artery lesions.

Patients with TIMI flow <3 at the end of angioplasty
were analyzed. In the abciximab group, of the 6 patients with
final TIMI flow lower than grade 3, all (100%) had TIMI 3
flow on the angiographic reevaluation. In the control group,
of the 18 patients with TIMI flow <3, only 6 (33%) patients
had an improvement in coronary flow on the angiographic
reevaluation; this difference was statistically significant
(P<0.0001) (fig. 1). Of the remaining 12 patients in the
control group, 6 remained with the same grade of TIMI flow;
3 died; 1 had worsening of the flow with reocclusion; and 2
were not reevaluated.

In the abciximab group, 83.3% of the patients under-
going stent implantation had TIMI 3 flow; on the other
hand, 62.5% of the patients treated with simple balloon
angioplasty had TIMI 3 flow (P=0.33). In the control group,

Table I - Demographic and clinical characteristics

Abciximab Control p
(n=26) (n=111)

Age (years) 57.3±12.8 59.0±11.8 0.775 NS
Male 76.9% (20) 74.8% (83) 0.980 NS
Female 23.1% (6) 25.2% (28) 0.980 NS
Risk factors
Arterial hypertension 46.2% (12) 0.5% (45) 0.757 NS
Diabetes mellitus  15.4% (4) 0.8% (12) 0.750 NS
Smoking 30.8% (8) 39.6% (44) 0.543 NS
Cholesterol 30.8% (8) 27.0% (30) 0.884 NS
Familial history 26.9% (7) 6.9% (41) 0.463 NS
Cardiovascular antecedents
Previous surgery  3.8% (1) 0.0% (0) 0.439 NS
Previous PCA 11.5% (3)  4.5% (5) 0.365 NS
Previous myocardial
infarction  7.7% (2)  8.1% (9) 0.739 NS
Killip-Kimball class
I 73.1% (19) 55.0% (61) 0.184 NS
II  7.7% (2) 27.9% (31) 0.184 NS
I + II 80.8% (21) 82.9% (92) 0.974 NS
III 11.5% (3) 10.8% (12) 0.806 NS
Not classified  7.7% (2)  6.3% (7) 0.857 NS
Time pain/
recanalization (min) 277.7±153.5 296.6±146.5 0.418 NS

256* 270*
CPK peak value 961.1±155.1 930.7±198.6 0.746 NS

* Value of the median; PCA- primary coronary angioplasty; NS-
nonsignificant.

Table II - Angiographic characteristics

Abciximab (n=26) Control (n=111) p

Multiarterial 42.3% (11) 55.9% (62) 0.302 NS
Stent implantation 69.2% (18) 49.5% (55) 0.111 NS
Culprit vessel
AD 34.6% (9) 44.2% (49) 0.502 NS
RC 57.7% (15) 40.5% (45) 0.170 NS
Cx 3.8% (1) 10.8% (12) 0.468 NS
Dg 0.0% (0) 4.5% (5) 0.603 NS
Saphenous 3.8% (1) 0.0% (0) 0.414 NS
Infarcted wall
Anterior 38.5% (10) 46.9% (52) 0.578 NS
Inferior 57.7% (15) 45.0% (50) 0.343 NS
Lateral 3.8% (1) 8.1% (9) 0.734 NS
Type of lesion
B1 30.8% (8) 27.9% (31) 0.789 NS
B2 61.5% (16) 67.6% (75) 0.858 NS
C 7.7% (2) 4.5% (5) 0.795 NS
Collateral circulation 30.8% (8) 36.0% (40) 0.786 NS
Ejection fraction (%) 55.5±15 53.3±13.7 0.723 NS

AD- anterior descending coronary artery; RC- right coronary artery; Cx-
circumflex coronary artery; Dg- diagonal coronary artery; NS-
nonsignificant.
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a nonsignificant reduction in the TIMI 3 flow index was
observed in patients undergoing stent implantation as
compared with those treated with angioplasty (76.4%
versus 91.1%, respectively; P=0.065).

In the angiographic analysis, both groups were ho-
mogeneous in regard to the size of the vessel, the final mini-
mum luminal diameter, and the percentage of residual
stenosis in the segment treated (tab. III).

Ventriculographies of the acute phase and of the
angiographic reevaluation were obtained in 25 patients in
the abciximab group and in 89 patients in the control group.
In the abciximab group, global ejection fraction showed a
nonsignificant improvement of 3.3%; in the control group,
this improvement was 5.6% (P<0.0001). Mobility of the
infarcted wall, estimated using the SD/chordis index,

showed a significant improvement of 29.9% in the abciximab
group and of 20.2% in the control group (figs. 2 and 3). In
the abciximab group, the number of hypokinetic cords
showed a significant reduction of 31%; in the control group,
this reduction was 27.8% (fig. 3). When comparing the
groups, no significant difference in the global ejection
fraction, in the SD/chordis index, and in the number of
hypokinetic cords was observed (fig. 3).

Clinical success was observed in 100% of the patients
in the abciximab group and in 96.4% of those in the control
group (P=0.426). The mean hospital stay was 5.7±1.2 days
for the abciximab group, and 6.9±5.2 (median of 6) days for
the control group, with no significant difference. Clinical
follow-up was performed in 125 (91.2%) patients, 25 (96.2%)
patients in the abciximab group and 100 (90.1%) patients in
the control group.

In the in-hospital phase, a nonsignificant reduction in
the incidence of the combined outcome of death and new
revascularization of the culprit coronary artery was
observed in the abciximab group as compared with that in
the control group (tab. IV, fig. 4). No revascularization
surgery occurred on an emergency basis in either group.

The patients treated with abciximab showed a nonsig-
nificant reduction in the combined outcome of death,
infarction, and revascularization of the culprit artery in the
30-day follow-up (tab. IV, fig. 4). In the 6-month follow-up,
no difference in the incidence of the combined outcome of
death, infarction, and revascularization (24% in the
abciximab group and 22% in the control group; P=0.996)
was observed (tab. IV, fig. 4).

Mortality and the incidence of revascularization of the
culprit artery were similar for both groups. Myocardial
infarction was more frequent, but not significant, in the
abciximab group than in the control group (tab. IV).

Discussion

In this study, the use of abciximab showed a significant
improvement in the blood flow in the infarct-related
coronary artery, and this was evident in the angiographic
reevaluation. Mobility of the infarcted wall, which was

Table III - Quantitative coronary angiography

QCA Abciximab (n=26) Control (n=111) p

Initial MLD (mm) 0.21±0.42 0.12±0.25 0.195 NS
Initial %  STE 93.7±13.1 96.2±8.2 0.635 NS
RfD (mm) 3.36±0.68 3.28±0.61 0.850 NS
Final MLD (mm) 2.92±0.77 2.83±0.69 0.763 NS
Residual %  STE 14.0±8.4 14.6±8.8 0.818 NS

QCA - quantitative coronary angiography; MLD- minimum luminal
diameter; RfD - reference diameter; %  STE- percentage of stenosis; NS-
nonsignificant.

Fig. 1 – Improvement in the coronary artery flow in the reevaluation of patients with
final TIMI flow <3.
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estimated using the SD/chordis index, showed a greater
improvement with the use of abciximab, even though the
difference between the groups was not significant. The
patients treated with abciximab showed a nonsignificant
reduction in the combined outcome of death, infarction,
and revascularization of the target lesion in the in-hospital
phase and at the 30th day of follow-up. In the 6-month
follow-up, no difference was observed in the combined
outcome.

The importance of reestablishing complete coronary
flow, ie, TIMI 3 flow, and the relation of the flow obtained
with the ventricular function and clinical evolution of the
patients has been stressed in recent studies. The clinical
benefits of the recanalization of the infarct-related coronary
artery depend on the grade of the blood flow obtained.
Several studies have shown that patients with TIMI 2 flow,
ie, with arterial patency, but not complete reperfusion, have
an evolution similar to that of patients with an occluded
artery 27. The relation between coronary flow and ventricu-
lar function was shown in the GUSTO study 9, in which
patients with TIMI 2 flow in the culprit artery had more

impaired ventricular function and higher mortality than
patients with normal coronary flow or TIMI 3 flow 10.

Primary angioplasty has shown a higher complete
reperfusion index (TIMI 3 flow) as compared with that of
the thrombolytic therapy 10,12,23,28.

In our analysis, we observed a satisfactory TIMI 3
flow index for both groups (77% and 84% for the abciximab
and control groups, respectively). The lower incidence of
TIMI 3 flow in the abciximab group could not be explained
by the larger number of stents implanted in this group, in
accordance with other studies 29, because the patients in
the abciximab group undergoing stent implantation had a
higher TIMI 3 flow index than those treated only with the
balloon (83% versus 62%, respectively; P=0.33). On the
other hand, in the control group, we observed that stent
implantation determined a tendency towards a reduction in
the TIMI 3 flow index (76% with stent versus 91% without
stent, P=0.065), suggesting that abciximab could have
changed this situation, in accordance with the CADILLAC
study 21. This lower incidence of TIMI 3 flow in the abciximab
group as compared with that in the control group and with the
results of other studies may have been due to the way the
drug was administered. Contrary to other studies, in which
abciximab was administered at the beginning of the pro-
cedure, in our case series, the drug was administered during
angioplasty, after the first balloon dilation. In some cases, it
was even initiated at the end of the procedure, and, therefore,
without time enough to observe the maximum effect of the
drug and to cause lysis of the distal microthrombi 30-32, with an
improvement in coronary flow. However, the benefit of
abciximab was evident on the angiographic reevaluation, in
which all patients of the abciximab group with impairment in
coronary flow by the end of angioplasty showed complete
flow improvement. In the control group, however, only 33% of
the patients showed improvement. In addition, of the 12
patients in the control group who had no flow improvement
on reevaluation, 4 (33%) experienced adverse coronary
events in the in-hospital phase.

Recent studies, however, suggest that the presence of
TIMI 3 flow in the infarct-related coronary artery does not
necessarily mean successful myocardial reperfusion 33.
Contrast echocardiography has shown that, despite the
presence of normal epicardial flow after primary angioplas-
ty, some patients have impaired myocardial perfusion
associated with a poor recovery in ventricular function 34-36.
Neumann et al 37 reported that patients receiving abciximab
had an improvement in coronary flow in the intracoronary
Doppler assessment as compared with those in the group
conventionally treated, and that this difference did not relate
to the degree of coronary patency obtained. The authors
concluded that abciximab should have improved microvas-
cular perfusion, determining improvement in ventricular
function, mainly in the regional mobility of the impaired wall.

In the present study, in the analysis of global ventri-
cular function through calculation of the ejection fraction, a
mild improvement was observed in both groups (3.3% in the
abciximab group and 5.6% in the control group). However, a

Table IV – Major cardiac events

In-hospital phase Abciximab Control p
(n=26) (n=111)

Combined outcome
(death, revascularization) 3.85% (1) 9.0% (10) 0.342 NS
Death 0 3.6% (4) 0.738 NS
Revascularization 3.85% (1) 5.4% (6) 0.872 NS
Reocclusion 3.85% (1) 3.6% (4) 1.0 NS
30 days (n=25) (n=100)
Combined outcome (death,
 revascularization, AMI) 4.0% (1) 12.0% (12) 0.217 NS
Death 0 5.0% (5) 0.445 NS
Revascularization 4.0% (1) 6.0% (6) 0.889 NS
AMI 0 1.0% (1) 0.800 NS
6 months (n=25) (n=100)
Desfecho composto 24.0% (6) 22.0% (22) 0.996 NS
Death 8.0% (2) 9.0% (9) 0.795 NS
Revascularization 12.0% (3) 13.0% (13) 0.878 NS
AMI 4.0% (1) 2.0% (2) 0.491 NS

AMI- acute myocardial infarction; NS- nonsignificant.

Fig. 4 – Major coronary events in the in-hospital phase, at 30 days, and 6 months.
*Combined events - death, infarction, new revascularization.

Control

Hospital phase 30 days 6 months

* Combined events - death, infarction, new revascularization.
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number of studies have reported limitations in the use of the
global ejection fraction for analyzing and comparing
different thrombolytic therapies 26,38.

In the paired analysis of the regional ventricular
function, we observed a significant improvement in the SD/
chordis index for both groups, but more important in the
abciximab group (29.9% versus 20.2%), resulting in a
relative 48% increase as compared with that in the control
group. However, when comparing the groups, this diffe-
rence did not reach statistical significance. The number of
hypokinetic cords also showed a decrease in both groups,
and the difference between the groups was only 3% in favor
of the abciximab group, but with no statistical significance.
The centerline method was more sensitive for assessing the
regional mobility of the wall, reflecting the function of the
ischemic and nonischemic myocardium 25. Sheehan et al 26

showed that the severity of hypokinesia, assessed by the
SD/chordis index, correlated better with the size of the
infarct (estimated by the release of CPK) than with the
ejection fraction.

The improvement in coronary flow observed in the
patients in the abciximab group, as well as a greater reduc-
tion in the hypokinesia of the infarcted wall, may better ex-
plain the improvement in microvascular perfusion with the
use of abciximab, as already shown in previous studies 32,37.

A greater number of patients in the control group did
not undergo angiographic reevaluation, but the difference
was not statistically significant. In 1/3 of these patients, the
reason for not undergoing reevaluation was the presence of
some adverse cardiac events in the in-hospital phase.

Even though this study did not have enough value to
detect a significant difference between the 2 treatment
regimens in the clinical evolution of the patients, adverse
coronary events in the in-hospital phase and in the first 30
days were much less frequent in the abciximab group than
in the control group. In the in-hospital phase, a 57%
reduction was observed in the incidence of the combined
outcome of death and revascularization of the target lesion
with the use of abciximab (3.85% versus 9.0%; p=0.342). In
the 30-day follow-up, the reduction in the combined
outcome of death, infarction, and revascularization of the
target lesion was 66.6% (4% versus 12%; P=0.217).

The initial reduction in the adverse coronary events
was not maintained in the 6-month follow-up (24% in the
abciximab group and 22% in the control group; P=0.996).

In-hospital mortality in the total group was 2.9%, no
death being observed in the abciximab group. In the control
group, 4 (3.6%) deaths occurred, and 2 patients showed
TIMI 1 flow at the end of angioplasty, possibly due to
microembolization of the distal bed.

The incidence of adverse coronary events shown in
this series, as well as the reduction in these events observed
with the use of abciximab, is similar to that reported in the
RAPPORT 15 and other studies 37,39,40.

In this series, no major bleeding and no need for
transfusion were observed. In addition, a low incidence of
minor hemorrhagic complications occurred, suggesting that
the use of abciximab is safe.

Considering that a larger number of patients with stent
implantation was observed in the abciximab group than in
the control group (69.2% versus 49.5%; P=0.111) and that
the use of stents has been shown to reduce the incidence of
ischemic events in primary angioplasty 41, this might have
influenced the favorable results observed in the abciximab
group. However, analyzing the patients in the control group
who experienced adverse coronary events in the first 30
days, we observed that 50% had undergone stent implanta-
tion, and that, of the 5 deaths observed, 4 occurred in
patients who received stents. In addition, the only adverse
ischemic event observed in the abciximab group also
occurred in a patient who had undergone stent implanta-
tion. These data suggest that the benefits observed
occurred due to the use of abciximab.

An important limitation of this study was the small
sample size analyzed, mainly the group treated with
abciximab. The good results observed in this group might
have occurred by chance, because the sample did not have
enough statistical power to detect differences in some of the
observations. Our results, however, are similar to those
published in the literature.

Both groups were homogeneous in general characte-
ristics, and no apparent variable that could interfere with the
results existed; the small number of patients, however,
mainly in the group treated, could compromise this homoge-
neity between the groups. Another limitation of this study
was that the analysis of quantitative coronary angiography
and that of ventricular function was performed by a single
technician, even though the angiographic analysis was
performed with no knowledge of the therapy used to
minimize the technician’s interference.

The fact that this is not a randomized study certainly
constitutes its major limitation. The design of a randomized
study with a larger number of patients could eliminate these
limitations and establish a more significant association
between the use of abciximab and its benefits.

In conclusion, the use of abciximab in primary angio-
plasty improved blood flow in the infarct-related coronary
artery, even when it was administered at the beginning of the
procedure. Primary angioplasty allowed a significant
improvement in the regional function of the left ventricle in
the infarct-related area, independent of the antithrombotic
therapy used. This improvement was more marked with the
use of abciximab, even though the difference between the
groups was not significant. The use of abciximab in primary
angioplasty showed a tendency towards a reduction in the
incidence of adverse coronary events (death, myocardial
infarction, and new revascularization of the culprit artery) in
the first 30 days.
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