
Background

Acute heart attacks are a major healthcare problem
with continuing high mortality and morbidity rates.

The major goal in the treatment of acute myocar-
dial infarction (AMI) is the rapid restoration of blood
flow and myocardial perfusion in the infarct zone.
This can be achieved by either a pharmacological
approach (fibrinolysis) or by a mechanical approach
(immediate coronary angiography and coronary
dilatation of the occluded infarct artery, the so-called
primary percutaneous coronary intervention or PCI).
A timely application of reperfusion therapy has been
shown to influence favourably short- and long-term
patient outcome.

Data from several large registries have, however,
shown that reperfusion therapy is insufficiently imple-
mented in many countries1. A considerable number
of patients with ST-segment elevation myocardial
infarction (STEMI) do not receive any reperfusion
therapy, for a wide variety of reasons, despite its avail-
ability and the absence of any contra-indication. In
addition, for patients who do have access to reperfu-
sion, pre- or in-hospital delays can adversely influence
the outcome.

In this context, a policy conference was organised
in Brussels on 30 September 2006 to review the status
quo of reperfusion strategies, taking into account 
existing guidelines and data from registries. In addi-
tion, strategies to optimize reperfusion therapy were

discussed in regional meetings during 2007. This policy
statement presents a summary of the topics discussed
at the policy conference and subsequent regional meet-
ings and also refers to the recently published European
Society of Cardiology (ESC) guidelines on the man-
agement of acute myocardial infarction in patients 
presenting with persistent ST-segment elevation. This
document has been reviewed and approved by the
board members of the Belgian Society of Cardiology
and its working groups on acute cardiology and inter-
ventional cardiology.

Reperfusion therapy: review of the evidence

DIAGNOSIS OF STEMI

Early recognition of STEMI is a prerequisite for
the timely initiation of reperfusion therapy. In all ACS
patients a 12-lead ECG should be recorded and inter-
preted as quickly as possible after the first medical con-
tact and ideally within a maximum of 10∞∞minutes.
Accordingly, the mobile care units (MUG-SMUR)
should be equipped with appropriate ECG recorders
and with medical staff trained in interpreting ECG
recordings. Teletransmission of ECG recordings for
final validation by a cardiologist may help to accelerate
the decision for reperfusion therapy.

ST-segment elevation at the J-point with the cut-off
points >+0.2∞∞mV in precordial leads and∞∞>∞∞0.1∞∞mV in
the other leads are considered as diagnostic, as well as
presumably new left bundle-branch block. In addition,
careful analysis of the ST segment can help to predict
the site of occlusion and to assess the amount of
myocardium at risk (e.g. proximal LAD occlusion vs.
more distally located LAD occlusion).
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REPERFUSION THERAPY

The European Society of Cardiology (ESC) as well
as the American College of Cardiology/American
Heart association (ACC/AHA) have published guide-
lines for the management of ACS with ST elevation2,3.
The treatment algorithms of these guidelines advocate
reperfusion therapy for all patients with STEMI within
12∞∞hours after the onset of symptoms.

Fibrinolysis has been the standard treatment for
more than 20∞∞years, preserving left ventricular func-
tion and resulting in improved survival. Mechanical
reperfusion techniques were introduced more than
15∞∞years ago and have been improved by the applica-
tion of stents and glycoprotein IIb/IIIa antagonists.
The superiority of PCI over fibrinolysis has been doc-
umented in several randomised trials, provided the
intervention can be performed by an experienced team
and within 90∞∞minutes after the first medical contact
(FMC)4,5. First medical contact must be understood
as the time of the diagnosis of STEMI, whether in
the pre-hospital setting, in the emergency room, or in
the coronary care unit. The benefit of PCI over
thrombolysis is most striking for high-risk patients
(Killip class >∞∞1) and for patients with an ischaemic
time of more than 3∞∞hours5. In deciding whether the
patient should by treated by PCI or thrombolysis, the
PCI-related time delay plays an important role and 
is defined as the theoretical difference between the
time of FMC to balloon minus the time from FMC
to the start of fibrinolysis (= door-to-balloon minus
door-to-needle time). However, the PCI-related time
delay that mitigates the benefit of mechanical inter-
vention over thrombolysis varies considerably
(between 60 and 120∞∞minutes) and is influenced by
age, symptom duration, fibrinolytic use, location and
extent of infarction6. This implies that if PCI cannot
be performed within a short time delay an individu-
alised rather than a uniform approach for selecting
the optimal reperfusion therapy is recommended. For
instance, for young patients presenting early (∞∞<∞∞2 h)
with a large infarction, thrombolysis will be more
appropriate if the PCI-related time delay exceeds
60∞∞minutes. On the other hand, for older patients pre-
senting late with non-anterior infarction, PCI will be
the preferred therapy unless PCI-related time delay
exceeds 120∞∞minutes.

There is currently no evidence that facilitated PCI
(upstream fibrinolysis followed by immediate PCI)
improves outcome7. Figure 1 depicts a flow chart for
the management of STEMI patients (∞∞<∞∞12 h after onset
of pain), taking into account the availability of coro-
nary intervention facilities. Nitrates and aspirin should
be given to all patients as soon as possible after the
diagnosis is deemed probable. In addition, clopidogrel
is started with a loading dose of 300∞∞mg (or, prefer-
ably, 600∞∞mg in case of primary PCI). If thrombolytic

therapy is given in patients older than 75∞∞years, a main-
tenance dose of clopidogrel (75∞∞mg) should be admin-
istered without loading dose. Unfractionated heparin
is the preferred initial treatment for patients scheduled
for primary PCI. If fibrin-specific thrombolytic ther-
apy is initiated, enoxaparin is recommended (weight-
adjusted and with reduced doses for patients∞∞>∞∞75 y)8.
STEMI patients who were admitted to a PCI centre
should be referred as fast as possible to the cath lab for
invasive evaluation and primary PCI with target door-
to-balloon time of 90∞∞±∞∞30∞∞minutes. In addition, aggres-
sive antiplatelet therapy with GPIIb/IIIa antagonists
(abciximab) should be initiated. The direct thrombin
inhibitor, bivalirudin, can be used as an alternative
anti-thrombotic treatment (instead of heparin + GPIIb/
IIIa antagonists)9.

For patients admitted to a non-PCI centre or for
patients with a first medical contact outside the hos-
pital, a more tailored strategy is recommended, taking
into account cardiac risk profile and transfer time to
PCI centres. Patients with a contra-indication for
thrombolysis; patients at high risk because of haemo-
dynamic instability (Killip class >∞∞1 and/or malignant
arrhythmias); patients with an anticipated transfer time
of∞∞<∞∞60∞∞min, should be transferred to the nearest
catheterisation centre for urgent invasive evaluation.
In the other cases, the decision between thrombolysis
and transfer to a PCI centre should be made individ-
ually and depends on several factors including antici-
pated time of transfer, patient condition, duration of
ischaemia and medical transport system. In general,
short transfer time (∞∞<∞∞90∞∞min) and long ischaemia time
(∞∞>∞∞3 h) favour transfer to a PCI centre. On the other
hand, long transfer time (∞∞>∞∞90∞∞min) and short
ischaemia time (∞∞<∞∞3 h) are favourable factors for throm-
bolysis. Time to initiation of lytic therapy can be short-
ened by pre-hospital administration. If thrombolysis is
chosen as the reperfusion strategy, it must not be con-
sidered as the end of treatment. Careful electrocar-
diographic and clinical evaluation should be used for
a timely identification of patients with failed reperfu-
sion who are candidates for rescue PCI10. After suc-
cessful fibrinolysis patients should be scheduled for
elective coronary angiography, if there are no contra-
indications and preferably within a time window of 3
to 24∞∞hours11.

Lessons learned from registries

The same messages arise from registries and sur-
veys in Europe and in the USA.

Patients seen in routine clinical practice differ sig-
nificantly from those selected for participation in clini-
cal trials as they are older, more often female, have a
more severe cardiac condition and more often suffer
from concomitant disease. As increasing age and severe
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co-morbidity are strong determinants of outcome, it is
not surprising that reported mortality rates in registries
are higher than in the clinical trials. In addition, several
large registries have consistently shown that reperfusion
therapy is insufficiently implemented. But, over time, a
consistent increase in reperfusion therapy is observed
which is linked to a significant reduction in mortality12.

Data from the Euro Heart Survey on acute coro-
nary syndromes II, collected in 2004, demonstrated
that, at that time, 61% of included STEMI patients

received reperfusion therapy as compared to 56% in
the first Euro Heart Survey on ACS in 2000. Throm-
bolysis, as a method of a reperfusion therapy, pre-
dominantly used in 2001, decreased from 63% to 41%,
whereas the use of primary PCI increased from 37% 
to 59%. The impact on mortality was impressive, with
a 23% risk reduction between ACS 1 en ACS 2 for
mortality at 7∞∞days and a 19% risk reduction at 30∞∞days.
Withholding reperfusion therapy was associated with
a nearly doubled hospital mortality rate.

Reperfusion therapy in STEMI 543
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We emphasize that the data from the Euro Heart
Survey come from a collection of well-equipped and
highly trained departments of cardiology and may not
therefore be representative of all regions in Europe.
In fact, data from other more nationwide registries 
(Germany, Spain, USA) reveal a variability in clinical
practice and adherence to guidelines.

In Belgium, clinical data on STEMI are available
from the national registry of STEMI patients admit-
ted to Belgian hospitals and from the Belgian registry
of percutaneous coronary interventions. The overall
mortality for the period 2007-2008 was 7%. Based
upon the available data on the use of primary PCI,
we estimate that PCI is performed in 60% and throm-
bolysis in 30% of STEMI patients. In 10% of patients
no reperfusion therapy was initiated (mostly because of
late presentation). Without reperfusion therapy mor-
tality was more than double: 15% vs. 6.5%. The pres-
ence of cardiogenic shock, long-lasting ischaemia and
older age were the most important other prognostic
factors of in-hospital mortality.

Networks for STEMI and medical transport

To optimize treatment and meet the recommended
timeframes for initiating reperfusion therapy, there
needs to be an efficient, co-ordinated system of region-
alised cardiac care. Such a system would encourage
pre-arranged transfer agreements and protocols be-
tween referring hospitals and the PCI centre. In addi-
tion, valuable time can be saved if the ambulance can
transfer the patient directly from the patient’s home to
the catheterisation laboratory, bypassing the ICU/
CCU13.

There are many examples of well-established net-
works of reperfusion in Europe and recent reports (e.g.
the Vienna experience) show that implementation of
these networks reduces treatment delay, facilitates the
use of primary PCI and results in a substantial reduc-
tion in mortality14.

In Belgium, the organisation of such networks is
hampered by insufficient communication among the
healthcare providers and by a lack of regulation for
transferring critically ill STEMI patients from one hos-
pital to another. Today, mobile coronary care units,
located in PCI centres, still pick up critically ill patients
in community centres, thereby doubling the transfer
time. In addition, the national emergency medical sys-
tem (by calling 100 or 112) is obliged to transport
patients to the nearest hospital with an accredited
emergency department (and not to the nearest PCI
centre). Informing politicians and health authorities
about this issue is of key importance. Fortunately, a
recent circular of the federal minister of Public Health
has been published that permits the transfer of criti-
cally ill STEMI patients with the public emergency

medical transport system (MUB/SMUR) to the nearest
PCI centre, as long as this can be organised with the
authorisation of both the referring and the accepting
hospital (full text available on the BIWAC website:
www.biwac.be). This measure, while representing a pos-
itive step forward, will only bring optimum benefit if
sufficient financial resources are given to allow for the
further expansion of the emergency medical transport
system.

There is also a need to organise public information
campaigns, as most of the time delay between the onset
of symptoms and the start of reperfusion therapy is the
result of a delay in patients seeking medical attention.
The primary target of public information campaigns
should be patients with a high cardiovascular risk pro-
file who need to understand that they should seek urgent
medical support if they experience prolonged chest pain.

Quality control

Quality control is a key issue for monitoring the
efficacy of the management of STEMI patients. Reg-
istries should provide information on baseline risk 
factors (age, Killip class), time delays and modalities
of reperfusion therapy, as well as outcome parameters
such as mortality. Feedback in the form of benchmark
reports should be part of the registries, as this is the
strongest tool for encouraging the implementation of
guidelines.

In addition, cardiac care programmes should stip-
ulate quality criteria for performing primary PCI. Pre-
vious large-scale registries have shown a strong asso-
ciation between institutional and individual procedural
volumes and clinical outcome, including mortality15.
Hence, volume criteria have been established to ensure
optimal quality care (experience leads to skills): oper-
ators should be experienced interventional cardiolo-
gists who regularly perform elective coronary inter-
ventions (at least∞∞>∞∞75 cases/year and optimally∞∞>∞∞150
cases/year) and should do a minimum of 12 PPCI/year.
In addition, the institution should meet the volume
criteria for PCI (∞∞>∞∞400 PCI/year) and should have a
formalised protocol for immediate and safe transfer of
patients for emergency cardiac surgery.

Conclusions

Over the last decades, a dramatic improvement in
reducing STEMI mortality resulted from a more rapid
reperfusion of the infarct-related artery. However, it 
is clear that implementation of the guidelines and
improvements in clinical practice are still not ideal. We
believe it is therefore time to establish a national pol-
icy with recommendations for achieving a more timely
reperfusion in STEMI patients.
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