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Streptokinase and aspirin in acute myocardial
infarction

ISIS-2 (Second International Collaborative Study of
Infarct Survival) Collaborative Group. (417 hospitals
from Europe, North America, Australia and New Zea-
land.) Randomized trial of intravenous streptokinase,
oral aspirin, both or neither among 17187 cases of sus-
pected acute myocardial infarction: ISIS-2. Lancet
1988;2:349-60.

SUMMARY
17 187 patients entering 417 hospitals up to 24 hours (median 5
hours) after the onset of suspected acute myocardial infarction
were randomized, with placebo control, among: (i) a one-hour
intravenous infusion of 1.5 million units of streptokinase; (ii)
one month of 160mg/day enteric coated aspirin; (iii) both active
treatments; or (iv) neither. Streptokinase and aspirin individually
produced a highly significant reduction in 5-week vascular mor-
tality: 9.2% among patients allocated streptokinase infusion
versus 12% among those allocated placebo infusion (odds
reduction 25%, 2p<0.00 001); 9.4% vascular deaths in those
allotted aspirin versus 11.8% in those allocated placebo tablets
(odds reduction 23%, 2p<0.00 001). The combination of strep-
tokinase and aspirin was significantly better than either agent
alone. The separate effect of these two drugs on vascular mortal-
ity appeared to be additive: 8.0% among patients allocated both
active agents versus 13.2% among those allotted neither (odds
reduction 42%, 95% confidence limits 34--50%). There was evi-
dence of benefit from each agent even for patients treated late
after the onset of pain. Aspirin significantly reduced non-fatal
reinfarction (1% vs. 2%) and non-fatal stroke (0.3% vs. 0.6%)
and was not associated with any major bleeding complications.
An excess of non-fatal reinfarction was reported when strep-
tokinase was used alone, but this seemed avoidable by the addi-
tion of aspirin. The differences in vascular and in all-cause mor-
tality produced by streptokinase and by aspirin remain highly
significant (2p<0.001 for each) after a median follow up of 15
months.

COMMENTS
The effectiveness of fibrinolytic therapy (chiefly involving
intravenous streptokinase) in acute myocardial infarction
(AMI) has been the focus of attention in cardiology dur-
ing the past two decades. Most studies addressing this
question involved a small number of patients and yielded
conflicting results. An overview (meta-analysis) of these
studies indicated that fibrinolytic therapy could reduce
mortality by a quarter.' This overview and the results of a
large Italian multicentric study.? which demonstrated
reduction in mortality with intravenous streptokinase,
have confirmed the effectiveness of fibrinolytic therapy in
AMI. The ISIS-2 trial, which began at the same time as
the Italian study, also studied another important facet:
the role of anti platelet therapy with aspirin in the acute
phase of myocardial infarction. Though aspirin has been
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demonstrated to be of benefit in secondary prevention;'
its role in AMI was hitherto unknown.

Using a 2 x 2 factorial design, theISIS-2 study assessed
the individual role of streptokinase and aspirin as well as
their combination in patients thought to be within 24
hours of the onset of symptoms of suspected AMI. Clini-
cally relevant reductions in vascular mortality were
demonstrated with both streptokinase and aspirin at high
levels of statistical significance. Even more impressive
was the additive benefit of streptokinase and aspirin, the
combination achieving a 42% reduction in the odds of vas-
cular mortality. The 15-month follow up data revealing sig-
nificant reductions of vascular as well as all-cause mortal-
ity is heartening and details of further follow up are
awaited. The study also provides details of several sub-
group analyses only to emphasize that 'all these sub-group
analyses should, perhaps, be taken less as evidence about
who benefits than as evidence that such analyses are
potentially misleading'. By way of example, the study re-
veals that in the sub-division of patients born under the
zodiac signs of Gemini or Libra there was a slightly
adverse effect on mortality! The authors point out that
'lack of evidence of benefit in just one particular sub-
group is not good evidence of lack of benefit'.

This study suggests that streptokinase and aspirin or at
least either of them should be administered to a patient
who is clinically suspected to have myocardial infarction
(ECG evidence is not mandatory). The time window for
such therapy may be extended, according to this study, to
24 hours instead of the 6 hour limit suggested by earlier
reports. In India, streptokinase is expensive (approx Rs
2200 per course) and, at present, is being administered
only in major urban hospitals to patients who can afford
to purchase the drug. The ISIS-2 study shows that half an
aspirin tablet given daily for a month, crushed, sucked or
chewed for rapid antiplatelet effect, is also beneficial.
As aspirin is cheap and easily available in India, any physi-
cian who sees a patient with symptoms suggestive of AMI,
would be well advised to first prescribe a tablet of aspirin
for rapid antiplatelet effect, provided no contraindica-
tions to aspirin exist. Subsequently the patient may be
referred to a hospital where streptokinase may be
administered if possible or aspirin therapy will be con-
tinued. Physicians who earlier used to joke about carrying
vials of streptokinase in their pockets for emergency use
may find it far easier and cheaper to carry a few tablets of
aspirin instead!
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