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Underuse of revascularisation in acute coronary syndromes
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Is coronary revascularisation being underused in patients at
highest risk, and overused in those at lower risk?
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I
n acute coronary syndromes with high-risk
features, expeditious coronary revascularisation
is the treatment of choice. Irrespective of the

time from onset of pain,1 direct percutaneous
coronary intervention (PCI) is the best treatment
for acute ST elevation myocardial infarction,2

unless it causes a delay of more than two hours
compared with fibrinolysis.3 Although challenged
by the recent ICTUS (Invasive versus Conservative
Treatment in Unstable Coronary Syndromes) trial,4

current guidelines recommend coronary revascu-
larization in non-ST elevation acute coronary
syndromes irrespective of the primary success of
medical treatment.5–7 The high-risk features that
could be derived from major trials include (among
others) recurrent angina, raised myocardial mar-
ker proteins and ST segment changes.5 7

GRACE REGISTRY
In many areas of the world, implementation of
evidence-based revascularisation strategies is ham-
pered by limited catheterisation laboratory and
staff resources.8 In these situations, physicians are
well advised to allocate the limited resources to the
patients who are at the highest risk and, hence,
will obtain the largest benefit. In a study reported
in this issue of Heart,9 Fox and co-workers
interrogated the large GRACE (Global Registry of
Acute Coronary Events) database to test whether
such strategy was pursued in the hospitals with
cath-lab facilities participating in GRACE. To their
surprise, they found the opposite. Among 24 189
patients in their analysis, the proportion of
patients undergoing revascularisation decreased
substantially with increasing risk. In the tertiles
defined by the GRACE risk score, the proportion of
patients undergoing revascularisation was 56% in
the lowest risk tertile, 48% in the middle risk
tertile, and 35% in the highest risk tertile.

There are several potential explanations for this
finding. The most obvious explanation may be
circumscribed with ‘‘picking the low hanging
fruit’’. In other words, interventional cardiologists
may have a low threshold for treating easy lesions,
predominantly found in the lower risk patients,
and tend to leave the more complicated lesions,
predominantly found in higher risk patients, for
medical treatment. But there are other explana-
tions that also need attention. In view of the large
age differences between tertiles of the GRACE risk
score (55 years, 66 years and 76 years), it is
conceivable that patients of the upper tertiles will

have more advanced coronary disease. Hence, with
increasing GRACE risk score, the proportion of
patients with an accepted indication for bypass
surgery—as opposed to PCI—will increase.
Surgeons, physicians and patients alike may be
reluctant to take this choice in the presence of
myocardial infarction, advanced age or other high
risk features. Supporting this concern, the propor-
tion of patients undergoing bypass surgery as
revascularisation modality increased with increas-
ing risk score (10%, 14%, 16%), but this trend
could not compensate for the substantial decrease
in the use of PCI. As a third point the possibility
has to be considered that the proportion of patients
with a coronary anatomy not amenable to any
form of revascularisation, or with co-morbidities
that preclude a reasonable benefit from revascu-
larisation, might increase with increasing GRACE
risk score.

IS REVASCULARISATION UNDERUSED IN
HIGH-RISK PATIENTS?
Because of the inherent limitations of registries
and the limited number of variables that can be
gathered in large cohorts, such as GRACE, the
relative contribution of each of the potential
mechanisms for the inverse relation between the
frequency of revascularisation and the GRACE risk
score cannot be assessed with certainty. The most
important question—and one that should affect
practice patterns—is whether there was underuse
of revascularisation in high-risk situations and
overuse with low-risk patients. The comparison of
high-volume and low-volume hospitals reported
by Fox and co-workers may give some clue in this
respect.

In the highest tertile of the GRACE risk score,
the use of revascularisation varied considerably
between tertiles of hospitals stratified according to
the percentage of patients with acute coronary
syndromes undergoing coronary angiography—
from 18% in the lower tertile to 60% in the upper
tertile. Assuming comparability in patient char-
acteristics, this variability demonstrates that the
hospitals of the lower tertiles of resource utilisa-
tion fell short of the potentials of revascularisation.
The question remains as to whether there was still
underuse of revascularisation in the high-end
hospitals. In this respect, it is noteworthy that in
the most recent study including high-risk acute
coronary syndromes, ICTUS,4 the percentage of
patients undergoing revascularisation during the
initial hospitalisation was 76% in the invasive arm

Abbreviations: GRACE, Global Registry of Acute Coronary
Events; ICTUS, Invasive versus Conservative Treatment in
Unstable Coronary Syndromes; PCI, percutaneous coronary
intervention
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and 40% in the conservative arm without any significant
difference in primary outcome. Likewise, in ISAR-COOL, a
study on high risk acute coronary syndromes, the in-hospital
revascularisation rate was 75%.10 To our experience, these rates
from dedicated randomised studies are comparable to the
revascularisation rates in unselected high-risk cohorts of
patients with acute coronary syndromes treated at specialised
high-volume interventional centres.11 Currently available data,
therefore, indicate that a sizable proportion of patients with
acute coronary syndromes and high risk features cannot be
considered candidates for coronary revascularisation.
Nevertheless, these comparisons do not exclude that the rate
of revascularisation in the high-end hospitals of GRACE was
still suboptimal. Reassuringly, we may, however, assume that
they did not miss the optimum to a large degree.

OVERUSE OF PCI
Another concern is the overuse of PCI in patients with low
GRACE risk scores, particularly in the hospitals of GRACE in
the highest tertiles of coronary angiography. In these patients,
PCI rates reached 78% and total revascularisation rates 84%. In
interpreting these findings, it has to be considered that GRACE
specifically selected a high risk cohort. Hence, in a widely
accepted point of view, the patient population regarded as
‘‘low-risk’’ in the current analysis of GRACE could well be
regarded as having a rather high risk.5 7 This is because patients
had to present with electrocardiographic changes or positive
myocardial marker proteins to be included in GRACE.9 FRISC-2
and TACTICS demonstrated benefit from revascularisation in
patients with ST segment changes or positive myocardial
marker proteins.12 13 Hence, the intervention—even in the lower
risk spectrum of GRACE—was clinically indicated for improve-
ment of outcome and endorsed by current European guide-
lines.5 7

Important messages can be derived from the current analysis
of GRACE. As the authors point out, their study demonstrates
that, particularly where resources are limited, ascertainment of
risk has too little impact on patient allocation to revascularisa-
tion therapy. In our view, it is an important additional message
that patients are more likely to receive appropriate revascular-
isation therapy when transferred to hospitals with adequate
technical resources, staffing and expertise. Not all hospitals
with cath-lab facilities can provide the full spectrum of the
latest interventional and surgical techniques. Based on risk

ascertainment, the threshold for transferring patients to
specialised referral centres when needed should be low.
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