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after myocardial infarction in patients considered forthrombolysis
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Objective
To determine baseline risk factors that
predicted 30-day mortality after myo-
cardial infarction (MI) in patients
considered for thrombolytic therapy.

Design
Observational post hoc nmltivariate
analysis of patients in the Global
Utilization of Streptokinase and
Tissue Plasminogen Activator for
Occluded Coronary Arteries (GUSTO-I)
trial.

Setting
1081 hospitals in 15 countries.

Patients
41 021 patients with acute MI and ST-
segment elevation. Patients with stan-
dard contraindications to thrombolysis
were ineligible. Follow-up was > 99%.

Assessment of Prognostic Factors
Baseline data were collected: age; sex;
race; Killip class; country; smoking
status; family history of coronary dis-
ease; hypertension; diabetes; hyper-
cholesterolemia; and preadmission
events including previous MI, angina,
bypass surgery, or angioplasty; loca-
tion of infarct; or cerebrovascular
disease. Thrombolytic strategy, as
randomly assigned, was included in
the analysis. No other interventions
were included.

Main Outcome Measure
All-cause, 30-day mortality.

Main Results
The strongest independent risk fac-
tors for 30-day all-cause mortality
were older age, lower systolic blood
pressure, higher Killip class, higher
heart rate, and anterior location of
infarction. These 5 characteristics
contained most of the baseline prog-
nostic information. The adjusted
odds ratio (OR) for the oldest com-
pared with the youngest quartile of
patients was 3.88 (95% CI, 3.52 to
4.28). For patients in Killip classes

III and IV compared with those in
class I, adjusted ORs were 4.37 (CI,
3.34 to 5.71) and 7.86 (CI, 5.88 to
10.49), respectively. Significant but
modest effects were seen with previ-
ous MI, the interaction of age with
Killip class, height, time to treat-
ment, diabetes, weight, smoking,
choice of thrombolytic strategy, pre-
vious bypass surgery, hypertension,
and previous cerebrovascular dis-
ease. Sex was a borderline predictor
(P = 0.043). Internal validation of
the model showed excellent predic-
tive results.

Conclusion
Risk for 30-day mortality was accu-
rately predicted by the interplay of
several baseline characteristics in pa-
tients with myocardial infarction.
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Commentary

Why try to predict risk for death after
MI? First, because an understanding of
prognosis is almost always helpful to
physicians, patients, and families. Sec-
ond, some therapies may be preferen-
tially directed to high-risk patients if
concerns exist about side effects or costs
(e.g., tissue plasminogen activator, the
price of which is 10-fold higher than that
of streptokinase). Third, risk prediction
is valuable for researchers designing and
interpreting clinical studies and for in-
stitutions seeking to benchmark clinical
outcomes for quality improvement.

Any risk-prediction algorithm ideally
should be accurate, widely applicable, and
easy to use. Optimizing these features simul-
taneously is not easy. For example, an algo-

rithm designed for wide application may ei-
ther lose accuracy as it is applied to diverse
subgroups of patients or require numerous
variables that make it less user-friendly.

How does the algorithm devised by Lee
and colleagues measure up? Their model
shows outstanding predictive accuracy for
a remarkable range of patients treated
with thrombolytic drugs. Although the
mode! was not tested in an independent
population, rigorous methods were used
for internal cross-validation. As to appli-
cability, their analysis draws on patients
enrolled in the GUSTO trial (1), with the
inevitable selection bias that this entails.
Short-term mortality in the GUSTO
trial, for example, was about half chat seen
among patients hospitalized with MI out-

side of trials (2). The generalizability of
the model must be established for patients
presenting > 6 hours after symptom on-
set. The overall algorithm itself is too
complex for bedside use. A simple scor-
ing system or nomogram, however, is now
being prepared by the same team (Lee KL.
Personal communication).

Lee and colleagues found that female sex
was only a weak predictor of 30-day mortal-
ity in women (P = 0.043) when other cLinical
factors were taken into account. Intriguingly,
they also showed that taller, heavier persons
fared better after MI. Because sex obviously
correlates to some extent with body size, in-
clusion of body size variables may mask a
biological disadvantage incurred by women.

(Continued on page 23)
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