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Effects of early abciximab administration before primary
percutaneous coronary intervention on left ventricular
function assessed by cardiac magnetic resonance
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A b s t r a c t  

BBaacckkggrroouunndd::  It has been shown that early abciximab administration before primary percutaneous coronary intervention (pPCI)
for ST-segment elevation myocardial infarction (STEMI) improves efficacy of treatment. However, there are no data on the impact of
this strategy on left ventricular (LV) function during long-term follow-up. 

AAiimm:: To analyse the effects of early abciximab administration in patients with first anterior STEMI treated with pPCI on infarct
size and LV function assessed by cardiac magnetic resonance. 

MMeetthhooddss:: A total of 59 patients with STEMI, <12 hours from the chest pain onset, without cardiogenic shock, admitted to local
hospitals without interventional facilities, with anticipated delay to pPCI <90 min were randomly assigned to two study groups: 27
patients received abciximab before transfer to the catheterisation laboratory (early abciximab group), and 32 patients received
abciximab in the catheterisation laboratory just before pPCI (late abciximab group). All patients received aspirin and heparin 
(70 U/kg) before transfer to the cath lab. Clopidogrel loading dose was administered in the cath lab before angiography. 

RReessuullttss:: Cardiac magnetic resonance was performed in 14 patients from each study group 1 year after pPCI and revealed
a significantly lower LV end-systolic volume index (p=0.003), end-diastolic volume index (p=0.009) and better ejection fraction 
(p <0.05) in patients who received abciximab early. 

CCoonncclluussiioonnss:: Early abciximab administration prior to transfer for pPCI in patients with first anterior STEMI results in a lower
degree of LV remodelling and better LV ejection fraction at 1-year follow-up compared to late abciximab administration in the cath
lab during pPCI.

KKeeyy  wwoorrddss::  myocardial infarction, abciximab, percutaneous coronary intervention, magnetic resonance
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Introduction
Abciximab administration during primary percutaneous

coronary intervention (pPCI) for ST-segment elevation
myocardial infarction (STEMI) is recommended in the
guidelines [1, 2]. A few meta-analyses have confirmed the
beneficial effects of abciximab administration during pPCI
[3, 4]. However, the optimal time for administration of
abciximab prior to or during the pPCI procedure remains to
be defined. The available randomised studies investigating
early (prior to transport for the intervention) administration
of abciximab showed conflicting results [5-8]. However,
there is a growing amount of data suggesting beneficial
effects of early abciximab administration over conventional

therapy (administration during pPCI). Little is known about
the impact of this strategy on left ventricular (LV) function
during long-term follow-up.

The purpose of the present study was to evaluate the
effects of early administration of abciximab on infarct size
and LV function assessed by cardiac magnetic resonance
(CMR) at one-year follow-up in a population of patients
with a first anterior wall STEMI treated with pPCI.

Methods
Study group
Study design details were described previously [9]. In

brief, patients >18 years with acute anterior STEMI (chest
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pain >30 min, ST-segment elevation >0.2 mV in at least
two adjacent precordial leads) within 12 hours from chest
pain onset were enrolled. Patients with previous MI,
previous PCI or coronary arterial bypass graft and Killip
Class III or IV assessed in a local hospital were excluded.

In local hospitals without interventional facilities with
an anticipated transportation time delay to a pPCI centre of
less than 90 minutes, patients were randomly assigned to
two study groups. In the Early Abciximab (EA) Group,
patients received a bolus of abciximab (0.25 mg/kg) and
a bolus of heparin (70 U/kg) before transfer. In the Late
Abciximab (LA) Group, patients received only a bolus of
heparin (70 U/kg). All patients were given aspirin orally (300-
-500 mg) and received a loading dose of clopidogrel 
(300 mg) in the cath lab. Patients from the EA group received
an intravenous infusion of abciximab (0.125 µg/kg/min),
whereas in the LA group a bolus and infusion of abciximab
were administered after coronary angiography and prior to
pPCI. Baseline and post-PCI angiographic parameters such
as TIMI grade, corrected TIMI frame count (cTFC), TIMI
myocardial perfusion grade (TMPG), ECG ST-segment
resolution, and echocardiography at baseline and at 30-day
and 30-day clinical follow-up were analysed. Methods and
results were reported previously. In brief, 59 patients were
enrolled in the main study (27 patients in the EA group, 
32 in the LA group). We found that early abciximab
administration resulted in better early infarct related artery
(IRA) patency (defined as TIMI 2+3), lower enzymatic infarct
size (area under curve CK-MB), better ST-segment resolution
in ECG 60 minutes after pPCI and lower LV remodelling in
echocardiography after 30 days [9].

Cardiac magnetic resonance
The CMR sub-study was performed in the first 14

consecutive patients from each study group. The exclusion
criteria for the CMR study were: death or reinfarction
during follow-up, contraindications to CMR, or patient’s
refusal. 

The CMR study was performed using a 1,5T scanner
(GE Signa EXCITE) with a TORSOPA coil. Left ventricular
volumes, ejection fraction (EF) and infarct size were
analysed 12 months after index MI. The end-diastolic and
end-systolic volume indices were obtained after dividing
volume by body surface area according to the DuBois
formula [10].

Left ventricle volumes and LVEF were assessed with
cine-CMR using a steady-state free-precession technique
(FIESTA) with the following imaging parameters: 20 phases
per slice location, FOV 32 × 32 cm; TR 1.6 ms; TE 2.8 ms; FA
20-30°; matrix 256 × 160; NEX 1. 10-14 consecutive slices of
8 mm were planned with a gap of 2 mm in short axis view.
Also one horizontal long axis view (four-chamber) was
obtained. 

Delayed enhancement images were acquired 15-20 min
after a double bolus of gadolinium (0.2 mmol/kg) using an

inversion recovery gradient-echo sequence with the
following imaging parameters: FOV 42 × 42 cm; TR 8 ms;
TE 3.8 ms; FA 40-50°, NEX 2; slice thickness 8 mm; gap 
2 mm. The inversion time was adjusted individually to null
normal myocardium. Slice locations of the delayed
enhancement images were copied from the cine images
to ensure registration between cine-CMR and infarct
measurements.

Dedicated software was used for post-processing
(MASS, Medis). End-systolic and end-diastolic volumes
were quantified by drawing endocardial and epicardial
contours on the short axis series of the cine images, and
LVEF was calculated. The volume of delayed enhancement
was quantified manually from consecutive short axis slices
and was multiplied by 1.05 g/ml to obtain myocardial
infarct mass (1 ml = 1.05 g). Infarct size was expressed as
the percentage of total LV mass. All analyses were
performed by an observer blinded to patients’ clinical data
and group allocation.

Statistical analysis
Results are expressed as means ± standard deviations

or numbers and percentages of patients. Differences
between continuous and dichotomous variables were
assessed by the Wilcoxon two-sample test, Mann-Whitney
U-test and Fisher’s exact test where appropriate. The 
R Spearman method was used to assess correlations
between variables. A p value of <0.05 was considered
statistically significant.

Results
Twenty-eight patients entered the CMR sub-study. In 14

patients abciximab was given in a local hospital before
transportation (EA group), and 14 patients received the drug
prior to PPCI in the catheterisation laboratory (LA group).
There were no significant differences in clinical and
demographic characteristics between these groups (Table I).
Patent IRA (TIMI 2+3) at baseline angiography was found in
50% of patients in the EA group and 21.4% in the LA group
(NS). The TIMI 3 flow after PCI was found in 92.9% of patients
in each group (NS).

The CMR study performed one year after pPCI revealed
lower LV end-systolic (36.7±12.7 vs. 59.4±17 ml/m2; p=0.003)
and end-diastolic volume index (76.2±14 vs. 96.4±18 ml/m2;
p=0.009) in the EA group (Figures 1A and 1B). Left
ventricular EF was higher in the EA group (47±10 vs.
40±8%; p <0.05) (Figure 1C). Delayed enhancement infarct
size analysis showed a trend towards lower infarct size in
the EA group (12.4±10.8 vs. 16.3±12%; p=0.2) (Figure 1D). 

We also analysed the correlation between early IRA
patency (TIMI flow grade 2+3 in baseline angiography) and
CMR results. A significant correlation was found between
patent IRA in baseline angiography and infarct size
(r=–0.56; p=0.005), LVEF (r=0.68; p=0.0003), and LV
end-systolic volume index (r=–0.4; p <0.05).
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Discussion
This is the first study investigating the impact of early

abciximab administration on LV function and infarct size
in long-term follow-up. We found that early administration
of abciximab before transportation for PCI in high-risk
anterior STEMI patients was associated with better LVEF
and reduced LV remodelling in CMR at 1 year. These results
emphasise the role of early abciximab administration as
an important element of adjunctive pharmacotherapy in
patients undergoing pPCI.

Randomised published studies investigating early
administration of abciximab provided diverse results.
Zorman et al. and the ReoPro BRIDGING study
demonstrated a significant advantage of this strategy over
administration of abciximab after angiography just before
or during pPCI [5, 6]. In contrast, the REOMOBILE and
ERAMI studies comparing early and late abciximab
administration before pPCI did not show any significant
advantages of early administration strategy [7, 8].
A meta-analysis of 6 studies comparing early and late
abciximab administration before pPCI in 602 patients
showed higher IRA patency rates before pPCI, better
ST-segment elevation resolution after pPCI and a trend
favouring improved clinical outcome after early abciximab
administration [11]. 

We have previously published results of our study
favouring early abciximab administration. We found that
early abciximab administration before transfer for pPCI in

PPaarraammeetteerr EEaarrllyy  GGrroouupp LLaattee  GGrroouupp pp

((nn==1144)) ((nn==1144))

Age [years] 61±11 55±10 NS

Gender male [%] 85.7 92.3 NS

History of CAD [%] 21.4 14.3 NS

Diabetes mellitus [%] 7.2 7.2 NS

Arterial hypertension [%] 42.9 50 NS

Hypercholesterolaemia [%] 28.5 28.5 NS

Smoking [%] 50 42.9 NS

SBP on admission [mmHg] 135±16 135±15 NS

DBP on admission [mmHg] 87±9 87±9 NS

Heart rate on admission 78±9 77±12 NS

[beats per minute]

Time from chest pain onset  190±64 194±80 NS

to first balloon inflation [min]

Time from chest pain onset to 103±63 185±83 0.019

abciximab administration [min]

Time from abciximab 87±20 10±5 <0.0001

administration to first 

balloon inflation [min]

TTaabbllee II..  Characteristics of the study population

Abbreviations: CAD – coronary artery disease, DBP – diastolic blood pressure,

SBP – systolic blood pressure
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FFiigguurree 11.. One-year cardiac magnetic resonance results obtained one year after index STEMI. AA.. Left ventricular
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high-risk patients with first anterior wall STEMI resulted
in more frequent IRA patency before pPCI, better
myocardial tissue perfusion after pPCI with lower
enzymatic infarct size, and lower degree of LV remodelling
in echocardiography during 30-day follow-up [9]. 

To the best of our knowledge, there is only one
published study investigating the effects of early abciximab
administration of LV function assessed by SPECT, and
another one which used echocardiography, but both
analysed short-term outcome. Bellandi et al. randomised
55 patients to early versus late abciximab administration
before pPCI and analysed SPECT results at baseline, 7 days
and 30 days. Significant differences favouring early
abciximab administration were found in 7-day salvage
index and 30-day LVEF [12]. In the RELAx AMI trial the same
investigators analysed global and regional LV function in
echocardiography in 30-day follow-up and better results
were found after early abciximab administration [13]. 

There are no data about the impact of this strategy on
LV function and remodelling in long-term follow-up. We
observed lower CMR infarct size in the early abciximab
group, but this difference did not reach statistical
significance. In previously published data lower infarct size
after early abciximab administration was observed in 
short-term follow-up using enzymatic, ECG and SPECT
studies but never CMR [12, 13]. 

In the present study, we enrolled a homogeneous
population of patients with a first anterior MI, i.e.
a condition in which ischaemic myocardial injury and LV
remodelling might have been most extensive. We expected
the greatest benefit after early abciximab administration
in these high-risk patients. The exclusion of patients with
previous MI provided a possibility of evaluating more
precisely the effects of this therapy on LV function. We
decided to use CMR because this modality offers accurate
and highly reproducible assessment of LV function and
infarct size. The reproducibility is much better than using
other methods and the sample sizes for research studies
can be significantly reduced [14]. 

We have also found a correlation between early IRA
patency and CMR infarct size and LV function. Spontaneous
IRA patency before pPCI is said to be a favourable
prognostic factor [15, 16]. The role of early pharmacological
reperfusion is now a matter of debate. A recent
meta-analysis of studies on pharmacological facilitation
of pPCI with GP IIb/IIIa inhibitors concluded that this
approach results in more frequent early IRA patency but
it does not translate into additional clinical benefit.
However, that study included a heterogeneous patient
population with short-term follow-up and the results were
not analysed in low- and high-risk subgroups [17]. Early
IRA patency restored by abciximab may further improve
outcomes in STEMI and overcome a basic limitation of
pPCI, i.e. the time delay related to transfer to a hospital
with invasive facilities. 

All previous studies were underpowered to assess
clinical end-points but suggested a benefit of early
abciximab administration based on surrogate end-points.
Finally, the FINESSE study did not show any clinical benefit
of early abciximab administration over standard
administration during pPCI, which is in contrast to the large
European EUROTRANSFER Registry [18, 19]. The discrepancy
between these studies may be caused by differences in
patients’ risk profile, logistics of patients’ enrolment (only
40% of patients with inter-hospital transfer in FINESSE
and 100% in EUROTRANSFER) and longer time from chest
pain onset to abciximab administration. 

Study limitations
The main limitation of our CMR sub-study is the

relatively small number of patients enrolled. However,
the study population consisted of a highly selected
homogeneous population of high-risk STEMI patients
and we used CMR, which required a lower sample size.
The study was not double blind and placebo controlled,
which may have influenced the results. However, CMR
results were analysed by a blinded observer. Clopidogrel
loading dose was 300 mg and it was administered in the
cath lab, but when the study was designed (year 2003-
-2004) it was a standard therapy. 

Conclusions
Early abciximab administration before transfer for pPCI

in high-risk patients with first anterior STEMI results in
better LVEF and lower degree of LV remodelling after
one-year follow-up. 
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Wpływ wczesnego podania abciksimabu przed zabiegami
pierwotnej angioplastyki wieńcowej na funkcję lewej
komory serca ocenianą w badaniu sercowego rezonansu
magnetycznego

TToommaasszz  RRaakkoowwsskkii11,,  WWaallddeemmaarr  MMiieelleecckkii11,,  AAggaattaa  BBrrzzoozzoowwsskkaa--CCzzaarrnneekk22,,  AArrttuurr  DDzziieewwiieerrzz11,,  ZZbbiiggnniieeww  SSiiuuddaakk11,,  
JJaacceekk  LLeegguuttkkoo11,,  ŁŁuukkaasszz  RRzzeesszzuuttkkoo11,,  AAnnddrrzzeejj  UUrrbbaanniikk22,,  JJaacceekk  SS..  DDuubbiieell11,,  DDaarriiuusszz  DDuuddeekk33

1 II Klinika Kardiologii, Instytut Kardiologii, Collegium Medicum, Uniwersytet Jagielloński, Kraków 
2 Katedra Radiologii, Collegium Medicum, Uniwersytet Jagielloński, Kraków
3 Zakład Hemodynamiki i Angiokardiografii, Instytut Kardiologii, Collegium Medicum, Uniwersytet Jagielloński, Kraków

Adres do korespondencji:

dr hab. n. med. Dariusz Dudek, Zakład Hemodynamiki i Angiokardiologii CM UJ, ul. Kopernika 17, 31-501 Kraków, tel.: +48 12 424 71 81, 

e-mail: mcdudek@cyf-kr.edu.pl 

PPrraaccaa  wwppłłyynnęęłłaa::  03.02.2008. ZZaaaakkcceeppttoowwaannaa  ddoo ddrruukkuu::  02.04.2008.

S t r e s z c z e n i e

WWssttęępp::  Istnieją przesłanki, iż wczesne podanie abciksimabu przed zabiegiem pierwotnej przezskórnej angioplastyki wieńcowej
(pPCI) w zawale serca z uniesieniem odcinka ST (STEMI) poprawia wyniki leczenia, aczkolwiek brakuje danych dotyczących wpływu
takiej terapii na funkcję lewej komory (LV) w obserwacji odległej. 

CCeell::  Celem badania była ocena wpływu wczesnego podania abciksimabu u chorych z pierwszym STEMI ściany przedniej leczo-
nych zabiegami pPCI na wielkość obszaru zawału oraz funkcję LV ocenianą w badaniu rezonansu magnetycznego w obserwacji od-
ległej. 

MMeettooddyykkaa:: Do badania włączono 59 chorych z pierwszym STEMI ściany przedniej bez objawów wstrząsu kardiogennego, do
12 godz. od początku bólu zawałowego, którzy zostali przyjęci do szpitali rejonowych ze spodziewanym opóźnieniem do zabiegu pPCI
mniejszym niż 90 min. Chorzy zostali losowo przydzieleni do dwóch grup – 27 otrzymało abciksimab przed transportem do pracow-
ni hemodynamiki (grupa wczesnego podania abciksimabu), a 32 otrzymało abciksimab w pracowni hemodynamiki przed zabiegiem
pPCI (grupa późnego podania abciksimabu). Wszyscy chorzy otrzymali w szpitalu rejonowym kwas acetylosalicylowy oraz heparynę
niefrakcjonowaną (70 U/kg). Dawkę nasycającą klopidogrelu podawano w pracowni hemodynamiki przed angiografią. 

WWyynniikkii:: Charakterystyka wyjściowa chorych była zbliżona w obu grupach. Badanie rezonansu magnetycznego serca zostało wy-
konane u 28 osób (po 14 w każdej z grup) po roku i wykazało istotnie niższy indeks końcowoskurczowej objętości LV (36,7±12 vs
59,4±17 ml/m2; p=0,003), końcoworozkurczowej objętości LV (76,2±14 vs 96,4±18 ml/m2; p=0,009) oraz lepszą frakcję wyrzutową LV
(LVEF) (47±10 vs 40±8%; p <0,05) w grupie wczesnego podania abciksimabu. 

WWnniioosskkii::  Wczesne podanie abciksimabu przed transportem do pracowni wykonującej zabieg pPCI u chorych z pierwszym 
STEMI ściany przedniej skutkuje mniejszym remodelingiem oraz lepszą LVEF w obserwacji rocznej w porównaniu z podaniem abci-
ksimabu podczas zabiegu pPCI.
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