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Objective
To determine the relation between
benefit from fibrinolytics and treat-
ment delay (time between onset of
symptoms and treatment) for mortal-
ity from myocardial infarction (MI).

Data sources
Studies published from 1983 to 1993
were identified with MEDLINE.

Study selection
Randomized controlled trials were se-
lected if they studied > 100 patients, if
fibrinolytic therapy was compared with
placebo or control medication, and if
data on time from onset of symptoms
to randomization were available.

Data extraction
Data were extracted on treatment,
time from symptom onset to treat-
ment, and short-term mortality (up
to 35 d). Patients were divided into
6 time categories from symptom on-

Commentary

Thrombolysis for acute MI is widely
accepted, but questions remain. The Fi-
brinolytic Therapy Trialists' (FTT)(1) col-
laborative meta-analysis of large trials of
rhrombolysis identified subgroups of pa-
tients, including those who presented 7 to
12 hours after symptom onset, who should
benefit from thrombolysis. Mortality re-
duction was strongly related to time of pre-
sentation, with an N N T of 29 in those
presenting at < 1.5 hours. Boersma and col-
leagues pooled the F I T trials, 2 smaller
studies with data on time to randomiza-
tion, and 11 additional trials of > 100 pa-
tients. A regression analysis showed a
nonlinear relation of treatment benefit to
time, with an N N T of 3 3 for each hour of
delay in the first 2 hours and a much more
gradual drop-off thereafter.

Patients who were treated early in the
smaller trials had a disproportionately high

set to randomization (see the Table).
Absolute and relative mortality were
calculated for each time category, and
linear and nonlinear regression
analyses were done to determine the
relation between benefit and treat-
ment delay.

Main results
22 trials (SO 246 patients) were included
in the regression analysis; data from 11
trials are analyzed in the Table. 5762
patients were randomly assigned within
2 hours of symptom onset, and 10 435
were assigned within 2 to 3 hours of
onset. The number of patients needed
to be treated with fibrinolytics (NNT)
(rather than placebo or control medi-
cations) to save 1 additional life within
35 days are listed in the Table.
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The proportional mortality reduc-
tion was highest in patients treated
within 1 hour (48%) and was statisti-
cally significantly higher in patients
treated within 2 hours (44%) than in
those treated later (20%) (P = 0.001
for comparison of the 6 groups). The
regression analysis found a weak co-
efficient with time as a variable in the
analysis (0.06) but a large coefficient
with the inverse of time in the analy-
sis (29.3) in a steep drop-off of abso-
lute risk within the first 2 hours.

Conclusions
Mortality from myocardial infarction
is reduced when fibrinolytic therapy
is started soon after symptom onset.
The greatest reduction in mortality is
for treatment within 2 hours. After 12
hours, the benefit of fibrinolytic ther-
apy is no longer apparent.
Source of funding: Not stated.
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treatment advantage compared with pa-
tients in the larger trials, possibly suggest-
ing publication bias. Because of this
possibility and uncertainty in the estimates,
Boersma and colleagues' meta-analysis
may not represent sufficient evidence to
support the costly interventions in emer-
gency services designed to improve time
to treatment. For example, field cellular-
transmitted electrocardiograms and
thrombolysis before arrival at the hospital
save 1 hour and may reduce mortality by
16% (2). Other interventions, such as
emergency-department administration of
fibrinolytics and accelerated ("fast-track")
triage, can save substantial time. Patient
delays, however, account for > 50% of the
total delay in most studies; only 6% of the
F T T patients presented in < 1.5 hours.

The most striking difference between
patients who present early or late is that

early presenters are twice as likely to at-
tribute symptoms to their heart (3). Physi-
cians may be able to decrease presentation
time by educating their patients at risk for
MI about typical and atypical presentations.
Prompt emergency access and transport
may reduce unnecessary delay and save lives.
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