
administration of ACTH 250 mg IV. The article’s
abstract states, “In nonresponders, there were 73
deaths (63%) in the placebo group and 60 deaths
(53%) in the corticosteroid group (hazard ratio, 0.67;
95% confidence interval, 0.47-0.95; P = .02).” With
the mortality and survival data placed together in the
same sentence, readers may be tempted to infer that
the statistically significant P value applies to every-
thing in the sentence. 

Do corticosteroids reduce mortality by 33% (1-
0.67)? Is 1 life saved for every 10 patients treated as
suggested by the 63% and 53% mortality data? Neither
of these statements is supported by the data. The mor-
tality in the treated group (53%) is not statistically sig-
nificantly different than the mortality in the placebo
group (63%). As the Table shows, corticosteroids
improve survival, but have no statistically significant
effect on mortality at 28 days in any of the subgroups.
Instead of presenting the simple, statistically negative
comparison of mortality at 28 days, the authors present
a sophisticated regression analysis of mortality. The
adjusted odds ratio controls for unlucky randomization
when there are chance differences between the treat-
ment and control groups.5

In addition to making the analysis less transparent,
there is another price for expressing the results of the
study as an odds ratio. Corticosteroids in all patients
reduced mortality from 61% to 55% with a (not statis-
tically significant) risk ratio of 0.89 or 11% reduction
in mortality. How can the adjusted odds ratio make
the treatment look like it reduces mortality by 35%,
with an odds ratio of 0.65? The answer is that the
odds ratio cannot be interpreted as a “percent reduc-
tion in mortality” or as a risk ratio when the mortality
rates are above 10 or 15%. In this study the mortality
rates are over 50%, causing the odds ratio to greatly
overestimate the benefit of therapy compared to the
risk ratio.

Ideally, survival, mortality, and adjusted analyses
should all tell the same story. When they do not, as in
this study, readers are left in a quandary. Which
analysis tells the truth? At best, critical readers can

conclude that corticosteroids prolong time until death
in the study patients with septic shock with no statis-
tically significant effect on mortality. In a subset of
patients with limited adrenal reserve, therapy pro-
longs time until death and reduces mortality but only
reduces mortality after analysis in a regression
model. The truth is that corticosteroids may or may
not save lives in septic shock, but this particular
study does not provide particularly compelling evi-
dence of efficacy.

This confusion between survival and mortality is
common. One of the randomized trials evaluating
lung-protective ventilation in ARDS states in the
abstract, “After 28 days, 11 of 29 patients (38%) in
the protective-ventilation group had died, as com-
pared with 17 of 24 (71%) in the conventional-venti-
lation group (P < 0.001).”6 Readers may be tempted
to think that this P value means that the treatment
reduces 28-day mortality from 71% to 38%. In fact,
this highly significant P value comes from the sur-
vival analysis and tells us nothing about the compari-
son of mortality. Comparing the 71% to the 38% mor-
tality in these 53 patients provides a P value of 0.03.
This is not nearly as persuasive particularly since this
study required a P < 0.001 for significance based on
the number of interim analyses. Again, readers are
tempted to apply the compelling P values from a sur-
vival analysis to the weak statistical evidence from
the mortality data. 

Why do the survival analyses yield results that con-
flict with and are often more persuasive than the mor-
tality analyses in these studies? Survival analysis
techniques are designed to detect differences in sur-
vival time. Imagine a study where everyone is dead at
the end of the study. The risk ratio measured at the
end of the study for the treatment is 1.0 (no effect)
since the mortality is 100% divided by 100%.
Survival analysis can take data from this “negative”
study and tell us which treatment prolonged life the
longest even if everyone is dead at the end of the
study. This is extremely useful information if the
study is a 5-year study of severe congestive heart fail-

114 January 2003

Table

28-Day Outcomes of a Study Assessing Effects of Corticosteroids in Septic Shock4

Treatment Placebo Risk ratio Odds ratio§ Hazard ratio§ Difference in
mortality mortality (P value) (P value) (P value) median survival

Responders 61% 53% 1.15 (0.49) 0.97 (0.96) not reported 2.5 days

Nonresponders 53% 63% 0.83 (0.09) 0.54 (0.04) (0.67) (0.02) 12 days

Total 55% 61% 0.89 (0.26) 0.65 (0.09) 0.71 (0.03) 6.5 days

§ adjusted for baseline cortisol, cortisol response, Mc-Cabe classification, Logistic Organ Dysfunction score, arterial lactate levels and P
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