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BACKGROUND: The clinical outcome of patients with myocardial
infarction (MI) complicated by cardiogenic shock (CS) who require
mechanical ventilation (MV) is poor.

OBJECTIVE: To analyze the impact of abciximab pretreatment in this
high-risk population of MI patients.

METHODS: The present study was a retrospective subanalysis of the
multicentre randomized Routine Upfront Abciximab Versus Standard
Peri-Procedural Therapy in Patients Undergoing Percutaneous Coronary
Intervention for Cardiogenic Shock (PRAGUE-7) study, which included
80 MI patients in CS undergoing primary percutaneous coronary
intervention (PCI). Patients were randomly assigned into group A (routine
pretreatment with an abciximab bolus followed by a 1 h abciximab
infusion) and group B (standard therapy). The subanalysis included
37 patients requiring MV. Seventeen patients were in group A and 20 were

in group B. The primary end point (death/stroke/reinfarction/new severe
renal failure) at 30 days, procedural success (thrombosis in myocardial
infarction [TIMI] flow) and frequency of bleeding were assessed. The 2
and Student’s t tests were used for statistical analysis; P<0.05 was considered
to be statistically significant.

RESULTS: The primary end point occurred in nine (53%) patients in
group A and 12 (60%) patients in group B (P=0.66). TIMI flow after pri-
mary PCI was higher in group A (2.75 versus 2.31; P<0.05). Major bleeding
occurred in 12% of patients in group A versus 10% of patients in group B
(P=0.86). Minor or minimal bleeding was more common in group A (29%)
compared with group B (5%; P<0.05).

CONCLUSION: The results of the present study suggest that routine
pretreatment with abciximab before primary PCI in mechanically venti-
lated patients with MI complicated by cardiogenic shock was associated
with better angiographic results but also with a higher incidence of
bleeding.
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Cardiogenic shock occurs in 5% to 9% of patients with acute myo-
cardial infarction and remains associated with high mortality rates
despite advances in diagnostic and therapeutic strategies (including the
use of modern antithrombotics, reperfusion strategies and mechanical
assist devices) (1-4). Early and successful revascularization (ie, primary
percutaneous coronary intervention [PCI] in most cases) is the corner-
stone of treatment, with subsequent intensive cardiac care often
involving the use of invasive mechanical ventilation (MV) (5-7).

In the treatment of ST-segment elevation myocardial infarction
(STEMI) patients, primary PCI has been shown to be superior to
thrombolysis. However, these studies failed to demonstrate the poten-
tial superiority of fibrinolysis-facilitated PCI relative to primary PCI
alone (8,9). In addition, facilitated PCI is associated with higher occur-
rences of bleeding complications (8,9). Recently published results from
the Routine Upfront Abciximab Versus Standard Peri-Procedural
Therapy in Patients Undergoing Percutaneous Coronary Intervention
for Cardiogenic Shock (PRAGUE-7) study showed that in patients
with myocardial infarction complicated by cardiogenic shock (CS),
pretreatment with abciximab before primary PCI did not improve
patient outcomes (10).

The aim of our analysis was to assess the impact of abciximab pre-
treatment before primary PCI on clinical outcomes of patients with
myocardial infarction and CS requiring MV, as well as on the inci-
dence of bleeding complications.

METHODS
Study design
The original PRAGUE-7 study included 80 patients with myocardial
infarction complicated by CS who were undergoing primary PCI. The
study design and results have been previously described in detail (10).

Briefly, two treatment strategies were compared: pre-PCI adminis-
tration of an abciximab bolus followed by a 12 h abciximab infusion
plus standard therapy (group A) versus standard periprocedural ther-
apy with selective bail-out abciximab administration at the discretion
of the interventional cardiologist (group B). Patients were enrolled at
four tertiary centres in the Czech Republic. Clinical and hemodynamic
inclusion criteria were as follows (at least one had to be fulfilled):
shock index >1, ie, sustained hypotension (systolic blood pressure
(BP) <90 mmHg) and heart rate (HR) >90 beats/min (11); organ
hypoperfusion (including cold, wet, diaphoretic skin) and heart rate
>90 beats/min; the need for catecholamine support to maintain sys-
tolic BP >90 mmHg; or Killip class II to IIl and systolic BP
<120 mmHg.

Patients received standard anticoagulant and antiplatelet treatment
either during transport or at the catheterization laboratory (heparin,
acetylsalicylic acid, and 300 mg or 600 mg of clopidogrel if possible).
The recommended dose of heparin was 70 IU/kg body weight when
used in conjunction with abciximab and 100 IU/kg in patients without
abciximab. Patients assigned to group A received abciximab (ReoPro,
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Centocor, Netherlands) as an intravenous bolus of 0.25 mg/kg body
weight immediately after randomization (either in the coronary care
unit, emergency department or on arrival to the catheterization labora-
tory), followed by an infusion of 0.125 pg/kg/min abciximab (maximum
10 pg/min) for 12 h (Figure 1). PCI of the infarct-related artery was
performed immediately after coronary angiography (CAG), if technic-
ally feasible. In group B, an intravenous abciximab bolus (0.25 mg/kg)
followed by a 12 h abciximab infusion (0.125 ug/kg/min) was adminis-
tered after CAG and only to selected patients at the discretion of the
interventional cardiologist. The use of thrombolytics or anticoagula-
tion therapy other than heparin was not permitted. Coronary angio-
grams were reviewed centrally by two independent investigators
blinded to the clinical data and randomization.

Inclusion criteria for subanalysis

Mechanically ventilated patients from the PRAGUE-7 study were
analyzed. These were patients with acute myocardial infarction
(STEMI, ST segment depression or bundle branch block) complicated
by CS. The indication for introduction of MV was left to the discre-
tion of the attending physician and MV was instituted either before
hospital admission or in the catheterization laboratory before or during
coronary angiography.

Study end points
The primary end point for the original study was the 30-day composite
of all-cause mortality, reinfarction, stroke and severe acute renal
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TABLE 1
Baseline demographic and clinical characteristics
Group A Group B
(n=17) (n=20) P

Age, mean = SD 63+15 67+9 0.33
Male sex 14 (82) 14 (70) 0.38
Diabetes 4 (24) 7 (35) 0.45
Previous myocardial infarction 2(12) 6 (30) 0.17
Previous bleeding 0 (0) 2 (10) 0.16
Hyperten sion 6 (35) 16 (80) <0.05
Smoking 7 (41) 7 (35) 0.71
Clopidogrel 5(29) 8 (40) 0.51
Preadmission CPR 7 (41) 13 (65) 0.15
Electrocardiograpic parameters

ST elevation 14 (82) 13 (65) 0.24

ST depression 0 (0) 5 (25) <0.05

Bundle branch block 3(18) 2 (10) 0.52

IABP 5 (29) 5 (25) 0.77

Symptoms, min, median
(1st quartile—3rd quartile)
Door to balloon, min, median 53 (33.75-90.25) 60 (30-126) 0.51
(1st quartile=3rd quartile)
Data presented as n (%) unless otherwise indicated. Bold values indicate
statistical significance. CPR Cardiopulmonary resuscitation; Group A Routine
preprocedural abciximab group; Group B Standard therapy group; IABP Intra-
aortic balloon counterpulsation

120 (93.6-180) 170.4 (120-577.2) <0.05

failure (for definitions refer to original article) (10). In the present
subanalysis, the following secondary end points were analyzed: bleed-
ing occurrence, thrombolysis in myocardial infarction (TIMI) flow
after PCI and length of hospital stay.

Bleeding was classified according to TIMI criteria as major (intra-
cranial or overt bleeding with a decrease in hemoglobin >50 g/L or a
decrease in hematocrit >15%), minor (bleeding with a decrease in hemo-
globin >30 g/L, but with a <15% decrease in hematocrit) or minimal
(bleeding not meeting the criteria for major or minor bleeding) (12).

Statistical analysis

Data are presented in absolute and relative values. The %? and
Student’s t tests were used for statistical analysis; P<0.05 was con-
sidered to be statistically significant.

RESULTS

The present subanalysis included 37 mechanically ventilated patients
of 80 patients from the PRAGUE-7 trial. Seventeen patients were in
group A and 20 patients were in group B. The use of clopidogrel before
PCI in both groups as well as other patient demographic and clinical
data are presented in Table 1. In group B, bail-out abciximab after the
PCI procedure was given at the discretion of the interventional cardi-
ologist in eight of 20 cases.

Only a trend was observed toward a lower primary composite end
point of all-cause mortality, reinfarction, stroke and severe acute renal
failure at 30 days in group A (Table 2). In group A, no strokes
occurred, whereas in group B three strokes occurred. The other vari-
ables included in the composite primary end point as well as hospital
mortality did not differ between the groups. Length of hospital stay
was comparable between the groups. TIMI grade flow after primary
PCI was significantly higher in group A. The occurrence of major
bleeding was similar in both groups. A significantly higher incidence
of minor and minimal bleeding as well as a trend toward more trans-
fusions were observed in group A.

DISCUSSION
The major finding of our study (a subanalysis of the PRAGUE-7 study)
was that mechanically ventilated patients with acute myocardial
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infarction complicated by CS who were pretreated with abciximab
before PCI had better angiographic results but experienced a higher
incidence of TIMI minor or minimal bleeding compared with patients
without abciximab pretreatment. The clinical outcomes in both
groups were comparable.

Mortality among patients with acute myocardial infarction compli-
cated by CS remains high despite the fact that the use of revasculariza-
tion, modern pharmacotherapy and mechanical devices is very high
(40% to 60%) (1,2,13,14) The search for new therapeutic strategies
urgently continues (15).

The cornerstone of therapy is early coronary reperfusion (primary
PCI in most cases). As soon as a diagnosis of STEMI is established,
patients should immediately be given anticoagulant and antiplatelet
therapy (16). The concept of facilitated PCI using fibrinolytic treat-
ment before coronary angiography has been shown to have no value in
several randomized trials (8-9). In addition, more bleeding complica-
tions occurred in patients who underwent thrombolytic therapy.

Another possible way to facilitate PCI is pretreatment with glycopro-
tein (GP) IIb/llla inhibitors as an adjunct to standard anticoagulant and
antiplatelet therapy (17,18). However, the Bavarian Reperfusion
Alternatives Evaluation (BRAVE)-3 study revealed no benefit of
abciximab administration in STEMI patients pretreated using dual anti-
platelet therapy (ie, acetylsalicylic acid + 600 mg clopidogrel) and, there-
fore, according to European Society of Cardiology 2012 guidelines for
STEMI patients, GP [Ib/Illa inhibitors are only indicated for use as a bail-
out therapy (16,17). Similarly, in a cohort of CS patients, upfront admin-
istration of abciximab was also shown to lack any benefits (10). In this
study, more than one-half of the patients did not require MV, and this was
the main reason why we performed the present subanalysis. Intravenous
GP IIb/Illa may be of clinical benefit in patients requiring MV because
patients with acute myocardial infarction and CS requiring MV often do
not receive thienopyridine before PCI and/or may exhibit attenuated
gastrointestinal absorption of orally administered drugs. Absorption may
also be decreased by the effects of vasopressors and/or opiates, or in
patients with liver dysfunction, conditions that are frequently present in
patients requiring MV (19). The decreased availability of clopidogrel in
hemodynamically unstable patients can be confirmed by a decrease in the
vasodilator-stimulated phosphoprotein index (20). In the PRAGUE-7
study, we did not measure the vasodilator-stimulated phosphoprotein
index; however, 65% of mechanically ventilated patients did not receive
clopidogrel before PCI. Intracoronary abciximab administration was not
shown to be superior to the intravenous route of administration in the
Abciximab Intracoronary versus intravenous Drug Application in STEMI
(AIDA-STEMI) trial (21). In our study, we found better angiographic
results (TIMI flow) in patients who were given intravenous abciximab
pre-PCI, although the clinical outcome between the groups did not differ.
Interestingly, there was a trend toward better TIMI flow in patients pre-
treated with abciximab before PCI. Despite the abovementioned poten-
tial benefits of abciximab, its administration in patients requiring MV can
increase bleeding risks. STEMI patients with bleeding complications
have worse clinical outcomes compared with patients without bleeding
complications (22). In the Intra-Aortic Baloon Pump (IABP) Shock II
trial, Thiele et al (14) observed a 20% occurrence of moderate and severe
bleeding according to the Global Use of STrategies to open Occulued
coronary arteries (GUSTO) classification in STEMI patients compli-
cated by CS. In their study, 85% of patients were on MV and approxi-
mately 40% had received GP IIb/Illa inhibitors. Patients requiring MV in
the PRAGUE-7 study were found to have similar rates of TIMI major
bleeding, but more TIMI minor and minimal bleeding and a greater need
for blood transfusions in group A (pretreatment with abciximab plus 12 h
infusion). Moreover, the bleeding risk may have been underestimated in
group B (heparin plus acetylsalicylic acid plus clopidogrel), because fewer
patients were given clopidogrel and, in the abciximab-pretreatment group
(group A), fewer patients were resuscitated before PCI. Compared with
the entire PRAGUE-7 study patient cohort, the most striking difference
was the near-doubled incidence of minor or minimal bleeding in mechan-
ically ventilated patients pretreated with abciximab (10).
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TABLE 2
Patient outcomes
Group A Group B
(n=17) (n=20) P

Primary end point 9 (53) 12 (60) 0.66
Death at 30 days 8 (47) 6 (30) 0.85
Hospital mortality 8 (47) 10 (50) 0.85
Stroke 0 (0) 3 (15) 0.09
Reinfarction 0 (0) 0 (0)
Severe acute renal failure 1(6) 3 (15) 0.62
Hospital stay, days, mean 14 14
Discharge at 30 days 3(18) 9 (45) 0.19
Bleeding

TIMI major bleeding 2 (12) 2 (10) 0.86

TIMI minor or minimal bleeding 5 (29) 1(5) <0.05

Transfusion 6 (35) 2 (10) 0.07
TIMI flow pre-percutaneous coronary intervention, n

0 9 13 0.28

1 0

2 5

3 3
TIMI flow post-percutaneous coronary intervention, n

0 0 3 <0.05

1 2

2 0 4

3 14 12

Data presented as n (%) unless otherwise indicated. Bold values indicate
statistical significance. Group A Routine preprocedural abciximab group;
Group B Standard therapy group; TIMI Thrombolysis in myocardial infarction
bleeding criteria

Obur study has certain limitations. First, the sample size of mechan-
ically ventilated patients in the PRAGUE-7 study was relatively small.
Second, in group B, eight patients were also given abciximab as bail-
out therapy after PCI (at the discretion of interventional cardiologist).
Thus, our results are should be viewed as hypothesis-generating and
should be reassessed in larger studies

CONCLUSION
Our results suggest that routine pretreatment with abciximab before
primary PCI in mechanically ventilated patients with acute myocardial
infarction complicated by cardiogenic shock may be associated with bet-
ter angiographic results but also with a higher incidence of bleeding.
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