407

British
Heart
Journal

International roundup
a

conservative view from

Cost effectiveness needs to be considered
main cause of acute myocardial infarction is thrombotic occlusion of a coronary artery secondary to a ruptured atheromatous plaque. The process of subsequent
necrosis evolves over several hours. It is imperative to
restore anterograde flow as soon as possible in order to
salvage part of the ischaemic myocardium and thus to
reduce morbidity and mortality. Many well designed
multicentre randomised trials have conclusively shown
that thrombolytic therapy limits infarct size and reduces
mortality. Overall, a 27% reduction in mortality in
patients treated within six hours after onset of symptoms
may be expected.' Although the in-hospital mortality
exceeded 20% in the pre-thrombolytic era it has now
dropped to approximately 6-8% and may become even
lower with the earlier administration of and improvements in thrombolytic regimens and or pharmacological

The

treatment.23

Thrombolytic therapy has several limitations. It does
achieve coronary patency in about 20% of patients
and early complete reperfusion (TIMI 3 flow) is achieved
in only half.4 Reocclusion occurs in 5-6% of the patients
and some patients are left with high grade residual stenosis
resulting in recurrent ischaemia which requires revascularisation in the post infarct period.24 A few patients are
not eligible for thrombolytic therapy because of recent
surgery, stroke, or trauma. Finally, thrombolytic therapy
may cause severe or life-threatening bleeding complications (for example, haemorrhagic stroke) in about 1 % of
the patients.25
Direct (immediate) angioplasty is proposed as an alternative treatment to overcome the limitations of thrombolytic therapy. Three recently conducted randomised
studies indicate that immediate angioplasty establishes
reperfusion more rapidly and completely (TIMI 3 flow)
than thrombolytic therapy, and is associated with lower
mortality.6-9 Patients with suspected myocardial infarction
admitted within 6-12 hours after onset of symptoms were
randomised to thrombolytic therapy or immediate angioplasty. All patients received aspirin and heparin. In the
three trials a total of 405 patients were randomised to
angioplasty. Four to 10% of these patients did not
undergo angioplasty, mainly because of three vessel or left
main stem disease. This led to bypass surgery in 4-5% of
these patients.67 The success rate of angioplasty, defined
as TIMI 2-3 flow with a residual diameter stenosis of less
than 50%, was high (93-98%). The patients randomised
to thrombolytic therapy did not undergo routine coronary
angiography and, therefore, their initial patency rate is not
known. The combined data showed a decrease in hospital
mortality (6.4% after thrombolytics v 2-6% after angioplasty, P = 0 008) as well as a decrease in early reinfarction (7.9% v 2-0%, respectively, P = 0-001) and a
reduction in stroke (2.5% v 0-3%, respectively, P =
0 007).69 The Dutch investigators also found a 23%
reduction in infarct size and better preserved left ventricular function in the angioplasty group.910 The benefit of
angioplasty in reducing infarct size and preserving ventricular function was less pronounced when patients were
admitted > 2 hours after onset of symptoms.'0 The

not

difference in survival was maintained during a mean
follow up of 18 months in the study from The
Netherlands."

Notwithstanding these impressive data, several other
issues need to be clarified and considered before angioplasty is advocated as the preferred treatment for all or
most patients with an evolving myocardial infarct. The
number of patients in these three studies is limited. The
overall reduction in mortality is 60% but the 95% confidence interval ranges from 19% to 81%. Thus larger
additional trials are required to confirm these initial findings. Furthermore, different regimens for thrombolytic
therapy were used and some of these may not have been
optimal. In particular, administration of accelerated
alteplase (tissue plasminogen activator) results in a superior
reperfusion rate and survival than the thrombolytic regimens used in these "direct angioplasty studies".24 Future
larger studies should compare immediate angioplasty with
the best available thrombolytic regimen. Such studies
should also determine whether the advantages of immediate angioplasty are similar in different groups of patients.
Some patients may benefit more from immediate angioplasty than from thrombolytic therapy and vice versa. The
benefit of immediate angioplasty is likely to be larger in
the so-called "not low risk group" (patients with an
anterior infarction, extensive ST segment elevation, heart
failure, heart rate > 100 beats/min, age > 70) particularly
when these patients can be treated within 2-3 hours after
onset of symptoms and also in patients with previous
bypass surgery, cardiogenic shock, or prolonged pain.67
Similarly, the benefit and safety of thrombolytic therapy
may be enhanced by adjusting thrombolytic therapy to
the individual patient's characteristics and response; this
could increase the number of patients for whom thrombolytic therapy is suitable.' Although the selection criteria
for various interventions need to be defined and studied
in greater detail, clearly both treatments are complementary rather than competitive.69 10

" . . studies should also determine
whether the advantages of immediate
angioplasty are similar in different
groups ofpatients"
In all studies mentioned above, the subsequent reintervention rate was higher after thrombolytic therapy.6-"1 It
is, however, wrong to compare the need for repeat intervention as a clinical end point when such intervention
constituted a treatment assignment in one group.
Furthermore, the indications for such an intervention
may be questioned in open studies conducted in centres
with a low threshold for invasive procedures, particularly as
a recently conducted analysis showed that residual
ischaemia does not predict adverse clinical outcome even
when intervention rates are low.'2
Obviously, the major limitation of immediate angioplasty is its tremendous logistic burden. It requires not
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save an hour or more, with a consequent reduction in cardiac death.'F'6 There is scope for a reduction in mortality
of up to 42% when the interval between prehospital and
inhospital thrombolysis exceeds 90 minutes.'5 Another
approach is to develop a strategy in which patients who
would benefit particularly from immediate angioplasty are
transported directly to a centre with angioplasty facilities.
Even if larger trials confirm that immediate angioplasty
is better than thrombolytic therapy, the issue of costs and
cost effectiveness needs to be considered. Gibbons et al
showed that the direct and indirect 6 month follow up
costs were significantly lower after angioplasty.5 There
was, however, no significant difference in the costeffectiveness (defined by the ratio of the mean cumulative
6 month cost to the mean myocardial salvage) between
the two treatment strategies.8
In conclusion, immediate angioplasty in patients with
acute myocardial infarction can safely and effectively
achieve reperfusion of occluded coronary arteries. One
centre reported a significant reduction in infarct size after
angioplasty (compared with thrombolytic therapy) particularly in those patients (about half) who were admitted
within 2 hours after onset of symptoms. The combined
data from the three comparative studies show a significant
reduction in mortality, early reinfarction, and stroke after
immediate angioplasty compared with thrombolytic therapy. Because the confidence intervals are wide these data

need to be confirmed in larger studies that are underway.
Thrombolytic therapy offers not only a safe and effective
method of reperfusion, but also is widely available and
easy to apply. Future studies should aim at refinements in
thrombolytic regimen and its early prehospital administration. At present, immediate angioplasty should be considered in centres with adequate facilities and experience
for those patients with extensive evolving myocardial
infarction who are not eligible for thrombolytic therapy or
who have an increased risk of bleeding complications.
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only an angioplasty facility that is always available but also
a trained and experienced team of cardiologists, cardiac
surgeons, cardiac anaesthesiologists, intensive care physicians, and associated paramedical personnel. Less than
10% of the hospitals in The Netherlands and other
European countries have such facilities. Many patients
will not have access to immediate angioplasty-some will
not reach such a facility in time. Furthermore, the experience and skill of the operator are important. Can the outstanding results reported in these studies be reproduced
in centres with more limited experience or are they
achievable only by a highly motivated and experienced
group of investigators working in an ideal environment? It
should be acknowledged that although mortality was low in
the angioplasty group, mortality from failed angioplasty in
patients with acute myocardial infarction may exceed
30%, which is much higher than the mortality from acute
myocardial infarction treated with thrombolytics or conservatively. 13
The benefits of reperfusion strategies, both pharmacological and mechanical, are greatest when treatment is
started early. Therefore, prehospital thrombolysis may
offer a more logical approach in many communities.
Prehospital identification of patients with extensive evolving infarction and initiation of thrombolytic therapy has
been shown not only to be feasible and safe but also to

