
Mela-analysis: Mortality is reduced when fibrinolytic therapy is
started soon after the onset of Ml symptoms

Lowering LDL cholesterol levels reduced fatal coronary events in
patients with acute Ml and average cholesterol levels
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Boersma E, Maas AC, Deckers JW,
Simoons ML. Early thrombolytic
treatment in acute myocardial in-
farction: reappraisal of the golden
hour. Lancet. 1996 Sep21;348:771-5.

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-

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 (50 246 patients) were included
in the regression analysis; data from 11
trials are analyzed in die 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 fibrinoiytics (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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25 to 52

34 to 192

No significant differences

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.
For article reprint: Prof. M.L, Simoons,
Thoraxcenter Bd 434, Erasmus University
and University Hospital Rotterdam-Dijkzigt,
DrMokwaterplein 40, 3015 GD Rotterdam,
The Netherlands. PAX 31-10-4362841.

'Numbers calculated from data in article.

Abstract and Commentary also published
in AC? Journal Club. 1997;12 6:31.

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
thrombolysis 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 NNT of 29 in those
presenting at < 1.5 hours. Boersma and col-
leagues pooled the FTT 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 NNT of 33 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

treatment advantage compared with pa-
tients in the larger trials, possibly suggest-
ing publication bias. Because of this
possibility and uncertainty in the estimates,
Eoersrna 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
fibrinoiytics and accelerated ("fast-track")
triage, can save substantial time. Patient
delays, however, account for > 50% of the
total deiay in most studies; only 6% of the
FTT patients presented in < 1.5 hours.

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

50 Therapeutics

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.

Craig Redfern, DO
Portland Providence Medical Center

Portland, Oregon, USA
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for the Cholesterol and Recurrent
Events Trial Investigators. The effect
of pravastatin on coronary events af-
ter myocardial infarction in patients
with average cholesterol levels.
NEnglJMed. 1996Oct3;335:1001-9.

Objective
To evaluate the effectiveness of low-
ering low-density lipoprotein (LDL)
cholesterol levels in preventing coro-
nary events after myocardial infarc-
tion (MI) in patients with average
cholesterol levels.

Design
Randomized, double-blind, placebo-
controlled trial with a median 5-year
follow-up.

Setting
13 centers in Canada and 67 centers
in the United States.

Patients
4159 patients between the ages of 21
and 75 years (mean age 59 y, 86%
men) who had had an acute MI within
the past 3 to 20 months; had plasma
total cholesterol levels < 6.20 mmol/L,

LDL cholesterol levels between 2.97
and 4.50 mmol/L, fasting triglyceride
levels < 4.0 mmol/L, fasting glucose lev-
els < 12.2 mmol/L, and left ventricular
ejection fractions > 25%; and had no
symptomatic congestive heart failure.

Intervention
2081 patients were allocated to pra-
vastatin, 40 mg/d, and 2078 patients
to matching placebo.

Main outcome measures
Fatal coronary events or nonfatai MI.

Main results
During follow-up, the LDL choles-
terol level was 28% lower in the
pravastatin group than in the placebo
group (P< 0.001). 212 patients (10%)
in the pravastatin group died of coro-
nary heart disease (CHD) or had a
nonfatai MI compared with 274 pa-
tients (13%) in the placebo group
(P = 0.003). {This absolute risk reduc-
tion (ARR) of 3% means that 34 pa-
tients would need to be treated (NNT)
with pravastatin (compared with pla-
cebo) to prevent 1 additional death
from CHD or nonfatai MI, 95% CI
20 to 95; the relative risk reduction

(RRR)was23%,CI9% to 35%.}* 294
patients (14%) in the pravastatin group
had coronary artery bypass grafting or
angioplasty compared with 391patients
(19%) in the placebo group (P < 0.001).
Also, patients in the pravastatin group
had a lower incidence of stroke than
did patients in the placebo group
(2.6% vs 3.8%, P= 0.03) {ARR 1.2%;
N N T 87, CI 44 to 1059; RRR 31%,
CI 3% to 51%}.* No differences ex-
isted between the treatment groups for
death from noncardiovascular causes.
The effect of pravastatin was greater
in women than in men (P = 0.05) and
in patients with higher pretreatment
LDL cholesterol levels (P= 0.03).

Conclusion
Lowering LDL cholesterol levels with
pravastatin reduced the incidence of
fatal coronary events and nonfatai MI
in patients with acute MI and average
cholesterol levels.
Source of funding: Bristol-Myers Squibb
Pharmaceutical Research Institute.

For article reprint: Dr. EM. Sacks, Brigham
and Women'sHospital, 75 Francis Street, Bos-
ton, MA 021 IS, USA. FAX617-735-0299.

Commentary
Most patients who have had an MI would
benefit from taking a fi-blocker, an aspirin,
and a statin. The magnitude of the average
benefit is almost the same for all 3 interven-
tions, although the costs are different.

The study by Sacks and colleagues was
exemplary: the follow-up rate was almost
100%, minimal crossover occurred (< 8%),
and > 86% of patients were still adhering to
therapy after 5 years. These study results,
in combination with the findings from the
Scandinavian Simvastatin Survival Study
(4S) Group (I), establish the benefit and
safety of lowering cholesterol levels for pa-
tients who have had an MI and have a
baseline LDL cholesterol level > 3.23
rnmol/L (125 mg/dL). These patients rep-
resent about three quarters of all patients

. with MI. However, patients with more nor-

. Rial cholesterol values do not have the 2%

'Numbers calculated from data in article.
Abstract and Commentary also published in
ACPJournal Club. 1997;126:29.

to 3% reduction in vascular events for ev-
ery 1 % reduction in cholesterol levels, as is
seen in patients with high cholesterol lev-
els. In fact, the treatment benefit tapers off
to zero as the baseline LDL cholesterol level
nears 3.23 mmol/L (125 mg/dL).

These results might support the recom-
mendation by the National Cholesterol
Education Program (NCEP) expert panel (2)
to aggressively lower "average" cholesterol
values in patients with known coronary ar-
tery disease, but they do not support the rec-
ommendation to use an LDL cholesterol
level > 2.6 mmol/L (100 mg/dL) as the
cutpoint for initiating drug therapy. Based
on this study, the cutpoint for treatment
should probably be raised to 3.23 rnmol/L
(125 mg/dL). The recommended goal of
drug therapy (an LDL cholesterol level < 2.6
mmol/L [100 mg/dL]) for patients who have

had an All may also need revision.
The benefits of statins might be estab-

lished, but cost is still a major concern. For
drug coses of U.S. $500 000 (to treat 100
people with MI and an LDL cholesterol
level between 3.23 and 3.88 mmol/L [125
to 150 mg/dL] with 40 mg/d of pravastatin
for 5 years), one might expect to help 5 to
10 patients by preventing 1 to 2 deaths, 2 to
10 nonfatai Mis, 1 to 3 strokes, and 4 to 6
angioplasties or bypass surgeries.

Arthur T. Evans, MD, MPH
University of North Carolina at Chapel Hill

Chapel Hill, Nmh Carolina, USA
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