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VIEWPOINT

Tom J M Tobe

One of the unresolved issues surrounding
thrombolysis is whether this intervention is
less effective in inferior myocardial
infarction.' Because of the large number of
patients studied in various clinical trials I
believe that we are now in a position to
analyse outcome according to the site of
infarction.
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Statistical considerations in short-term
survival studies (< 5 weeks)
ISIS-2 showed that mortality after streptokinase treatment alone was 7-2%, compared
with 8-8% (Ns) after conventional treatment
without aspirin.2 A heterogeneity test performed in this retrospective subgroup analysis
for electrocardiographic site of infarction was
not significant. Therefore, a lack of statistical
power might have accounted for this apparent
lack of benefit (type II error), and a true
treatment effect might have been hidden.3
The Italian GISSI trial gave comparable
results in inferior myocardial infarction.4
Mortality after treatment with streptokinase
was 6-8% and after conventional treatment it
was 7-2% (NS, no data on heterogeneity were
provided). In the USIM trial, the use of
urokinase in inferior myocardial infarction
was associated with a significantly higher
mortality than conventional treatment
(mortality after urokinase was 5-8% v 3-2%
after conventional treatment, P = 0 04, no
data on heterogeneity were provided).'
The data of these three trials were incorporated into a recent meta-analysis of trials in
which more than 1000 patients were randomised to thrombolytic therapy and conventional treatment (GISSI-1, ISAM, AIMS
(APSAC intervention mortality study), ISIS2, ASSET (Anglo-Scandinavian study
of early thrombolysis), USIM, ISIS-3,
EMERAS, LATE).6 Mortality in inferior
myocardial infarction was 7-5% after thrombolytic therapy compared with 8&4% in
controls (NS) (X2 test of odds ratios for heterogeneity = 21 28 6 degrees of freedom,
P < 0-01). This probability suggests that the
likelihood of finding differences between subgroups by chance alone is less than 1%. It
could be regarded as evidence that in all 9
trials the effect in inferior myocardial infarc-

tion was in the same direction, leading to the
conclusion that thrombolytic therapy has no
effect on mortality in inferior myocardial
infarction, which was defined as ST elevation
in the inferior leads. (Simultaneous ST elevation in the inferior and anterior leads was
analysed separately and in this group thrombolytic therapy had a significant effect, which
is not discussed here.) Furthermore, a recent
study showed that alteplase (tissue plasminogen activator) was no more effective than
streptokinase in terms of mortality in inferior
myocardial infarction.7

Pathophysiological considerations
The drawback of retrospective subgroup
analysis is the risk of false negative or false
positive results. For example in ISIS-2 subdivision of the patients by astrological birth sign
seemed to indicate that for patients born
under Gemini or Libra aspirin had a slightly
adverse effect on mortality, whereas in
patients born under all other astrological
birth signs it had a strikingly beneficial effect.2
None the less, when there are good reasons
why a treatment effect could be absent in a
particular subgroup, the absence of a beneficial effect in a subgroup analysis becomes
more likely to be a true negative result.
Treatment with thrombolytic agents
reduces total creatine kinase MB release, as
shown by a smaller area under the CK MB
curve, and this reflects better preservation of
left ventricular function.8 Though several
studies unanimously show that thrombolysis
has a significant effect on left ventricular
function in anterior myocardial infarction,
these studies do not unanimously show that
thrombolysis has the same effect on left
ventricular function in inferior myocardial

infarction.9-"3
There are several explanations why thrombolysis may be of less benefit in inferior
myocardial infarction.
* The left ventricular mass at risk is smaller
in inferior than in anterior myocardial infarction, leaving less tissue to be salvaged.'4
* Patency rates after thrombolytic therapy
are lower in inferior than in anterior myocardial infarction.9
* Collateral circulation is more prominent in
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Long-term survival
The beneficial effect of thrombolytic therapy
obtained within the first weeks after acute
myocardial infarction was maintained during
the subsequent 6-15 months.217-19 In another
study, this benefit continued for five years.20
Though it is suggested that the difference
between the two treatment groups increased
somewhat over time, after five years the difference between conventional treatment and
streptokinase was still not significant for those
with inferior myocardial infarction. This subgroup analysis, however, was in a small study
(total 533 patients, 278 of whom had inferior
myocardial infarction).2O

Side effects
Thrombolytic therapy was associated with an
excess of four strokes per 1000 patients, and
this rate was independent of the site of infarction.6 Of these strokes, two are already
accounted for in the overall mortality reduction. Therefore, in inferior myocardial infarction treatment with thrombolytic therapy
causes two additional strokes (non-fatal) per
1000 patients compared with conventional
treatment.6
Thrombolytic therapy is associated with
three additional bleeds requiring transfusion
for every 1000 patients treated.2
Conclusion
Whereas thrombolytic therapy reduces mortality during the first five weeks after anterior
myocardial infarction, there is no evidence
that it reduces mortality in inferior myocardial infarction. On the basis of statistical and
pathophysiological evidence, it seems likely
that the absence of effect in inferior myocardial infarction is real-that is, a true negative
result. Furthermore, thrombolysis causes a
significant number of strokes and serious
bleeds.
Because thrombolysis in inferior myocardial infarction (ST elevation confined to the
inferior leads) is not more effective than conventional treatment and because it is associated with more and serious side effects, I

believe that patients with inferior myocardial
infarction should be given conventional treatment and not thrombolysis.
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inferior myocardial infarction than in anterior
myocardial infarction.9 15 In patients in whom
thrombolytic therapy fails to induce reperfusion, the presence of collateral circulation is
associated with limitation of infarct size.'6
Tlherefore, achievement of reperfusion in
inferior myocardial infarction may not be paralleled by the same effect in terms of myocardial salvage as it is in anterior myocardial
infarction.
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