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Objective
To determine the effect of corticoster™
old therapy on mortality from sepsis,
septic shock, or severe infections.

Data Sources
Studies were identified using
MEDLINE (1966 to 1992), biblio-
graphies of relevant articles, personal
files, and contact with experts.

Study Selection
Randomized controlled trials were
selected if they studied corticosteroid
therapy given to patients with sepsis,
septic shock, or severe infections; if
the type of drug, exact dosage, and
route of administration were stated;
and if mortality was an end point.
Studies were excluded if patients had
typhoid fever, the toxic shock syn-
drome, or bacterial meningitis or if

patients with sepsis were only a sub-
group of the study population.

Data Extraction
Data obtained from each study in-
cluded sample size and patient char-
acteristics; medication, dose, and
duration of therapy; mortality rate;
and adverse effects. Results were
combined using a model that consid-
ers the number of patients in each
sample and the variability among all
studies. Treatment effect was calcu-
lated as the difference in mortality
rates between the treatment and
control groups; a negative value
represents a beneficial effect of
corticosteroids.

Main Results
10 studies, with a total of 1329 pa-
tients, met the selection criteria. The
pooled mortality rate difference was
-0.2% (95% Q - 9 . 2 % to 8.8%). No
difference in treatment effect was de-
tected for high- compared with low-
dose regimens. From the 4 studies
reporting these data, the pooled mor-

tality rate difference was -5.6%
(Q-21.4% to 10.1%) in gram-nega-
tive and 1.8% (CI-15.1% to 18.6%)
in gram-positive infections. 2 studies
contributed significantly to the het-
erogeneity of the observed mortality
rates; the same analyses done after
these studies were excluded also failed
to show a treatment effect. Cortico-
steroid administration had no effect on
the occurrence of gastrointestinal
bleeding (2.3%, CI -0 .7% to 5.4%);
secondary infection (0.4%, CI - 4.4%
to 5.2%); or hyperglycemia (0.2%, CI
- 4.0% to 4.4%).

Conclusion
Corticosteroids do not reduce mor-
tality in patients with sepsis, septic
shock, or severe infections.
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Commentary

Speculation has persisted for 4 decades about
the potential benefit of corticosteroids in
sepsis and septic shock. Scores of investiga-
tions have addressed this issue, but consen-
sus has been elusive. Using meta-analysis,
Lefering and Neugebauer made a useful
framework for assessing the published data.
Using different analytic strategies, Cronin
and colleagues (1) published another well-
executed meta-analysis 1 month later in
which they pooled the results from 9 of 10
studies selected by Lefering and Neugebauer
and reached the same conclusions.

The debate has been fueled by the pub-
lication of a study by Hinshaw and col-
leagues (2) that showed a substantial
benefit of corticosteroids in animals. Sur-
vival was 100% in baboons challenged in-
travenously with an otherwise lethal dose
oiEscherichia coli when corticosteroids were
given concomitantly, but survival decreased

steadily to 65% when steroid administra-
tion was postponed by 4 hours. In striking
contrast to clinical practice, the animals in
this study were healthy, and die investiga-
tors knew precisely which pathogen was
present, the site and extent of infection, and
the time of treatment relative to the course
of the disease.

Neither the meta-analysis by Lefering
and Neugebauer nor the one by Cronin
and colleagues found corticosteroid
therapy to be harmful, but Cronin and
colleagues saw a trend toward higher
mortality associated with secondary infec-
tions (relative risk 1.7, CI 0.7% to 4.1 %).
Further, results from some studies sug-
gest that corticosteroids or other modu-
lators of inflammation may be detrimental
in sepsis.

Therefore, corticosteroids are not in-
dicated for treatment of confirmed or sus-

pected sepsis. Additional clinical trials
might be considered if the factors associ-
ated with benefit in animals can be better
defined and if clinical methods that per-
mit an earlier diagnosis of sepsis and its
cause are developed.
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