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Corticosteroids for Septic Shock

TO THE EDITOR: On the basis of the Corticoste-
roid Therapy of Septic Shock (CORTICUS) study,
Sprung et al. (Jan. 10 issue)! report that hydro-
cortisone does not improve survival among pa-
tients with septic shock. However, it is disturbing
that of the 357 study patients with culture-posi-
tive sepsis, 86 (24%) were considered not to have
received appropriate antimicrobial therapy. This
was determined retrospectively by a clinical evalu-
ation committee. The actual mortality rates among
patients receiving appropriate antimicrobial ther-
apy as compared with those receiving inappropri-
ate antimicrobial therapy are not provided. Anti-
microbial agents remain the cornerstone of therapy
for sepsis.2 However, this study shows that basic
antimicrobial therapy continues to be clinically
problematic in sepsis. A trial of septic shock in
which one quarter of the culture-positive patients
receive inappropriate antimicrobial therapy seems
to defeat the hypothesized purpose of adjunctive
corticosteroid use. It is unfortunate that the rec-
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ommendations of the clinical evaluation commit-
tee regarding antimicrobial therapy were not avail-
able and were applied prospectively instead of
retrospectively in this trial.
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To THE EDITOR: The failure of the CORTICUS
study group to reach the enrollment target of 800
patients may have resulted from physician bias
against enrolling more severely ill patients, given
previously published data on the benefits of cor-
ticosteroids in septic shock.®> The extent of this
bias cannot be assessed, because the number of
patients screened before randomization is not
provided. The largest previous trial of low-dose
corticosteroids for the treatment of septic shock
enrolled patients in whom hypotension had per-
sisted for 1 hour despite fluid resuscitation and
vasopressor treatment.* In contrast, the CORTICUS
study group enrolled patients who were not as
severely ill, requiring only a systolic blood pressure
of less than 90 mm Hg for 1 hour despite adequate
fluid resuscitation or need for vasopressors.

The benefit of antiinflammatory agents in sep-
sis is directly proportional to the severity of ill-
ness.* The control-group mortality was 36% in the
CORTICUS study, as compared with 63% in the
study by Annane et al.* The lack of a treatment
benefit in the CORTICUS study may be due to the
enrollment of a population of patients with a
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lower mortality, for whom the risk of side effects
of corticosteroid therapy outweighs its potential
benefit.
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TO THE EDITOR: Sprung et al. report the use of
hydrocortisone at a physiologic dose to treat pa-
tients with septic shock. The study population was
divided into two groups on the basis of their re-
sponse to a 250-ug corticotropin stimulation test.
The absence of a response to corticotropin stimu-
lation was defined as an increase in the serum cor-
tisol level of less than 9 ug per deciliter (248 nmol
per liter). We have several points of concern. First,
24.8% of the nonresponders received etomidate,
an anesthetic agent that also blocks the adrenal
enzyme 118-hydroxylase and cortisol synthesis.!
We think that absolute cortisol levels and the cor-
tisol area under the curve may be more precise ways
to define adrenal insufficiency in septic shock.?3
In fact, basal cortisol levels were higher in the
group without a response than in the group with
a response. It is evident that the mean basal cor-
tisol level was high in the nonresponders and that
the standard deviation was very large. This sug-
gests that the group was heterogeneous, clearly
including not only patients with real adrenal in-
sufficiency but also a sizable number of patients
with normal cortisol secretion.
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TO THE EDITOR: Sprung et al. found no improve-
ment in survival or shock reversal and an increase
in superinfections. These conclusions contrast with
those of a previous multicenter study* and of two
meta-analyses?? and should not lead to the aban-
donment of corticosteroids in this setting for sev-
eral reasons. First, as emphasized in the accom-
panying editorial, the study was underpowered to
detect an important effect of treatment on mor-
tality. In addition, in a subgroup of patients whose
illness was more severe than that in the entire study
population, an absolute reduction in mortality of
11.2% was observed. Second, the rate of shock
reversal at 28 days is less relevant than the rate
observed earlier, since it underestimates what
happens during the first days of treatment. Cor-
ticosteroids increase the pressor response to cat-
echolamines,* which explains, at least in part, why
a noticeable effect on shock reversal was observed
on day 7 in all studies (including the current study
reported by Sprung et al.). Third, since new epi-
sodes of sepsis and septic shock appeared to
account for the increase in superinfections, we
wonder how many episodes were confirmed by
microbiologic assessment and how they were
distinguished from possible shock rebound af-
ter corticosteroid treatment.
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TO THE EDITOR: We believe that selection bias
confounds interpretation of the CORTICUS study
findings for three reasons. First, the demographic
characteristics of the enrolled patients differ from
those of patients enrolled in the major sepsis tri-
als of the past decade. Second, it appears that
only 1 of 25 eligible patients was enrolled in the
CORTICUS study.* Third, the study was terminat-
ed prematurely because of slow recruitment, which
is odd, given that septic shock is the most com-

N ENGLJ MED 358,19 WWW.NEJM.ORG MAY &, 2008

The New England Journal of Medicine
Downloaded from nejm.org on May 24, 2012. For personal use only. No other uses without permission.
Copyright © 2008 Massachusetts Medical Society. All rights reserved.

2069



2070

The NEW ENGLAND JOURNAL of MEDICINE

mon admission diagnosis in intensive care units
(ICUs) worldwide.* The high prevalence of septic
shock? and the overwhelming use of corticoste-
roids in its management? are critically discon-
nected from the stated inability to enroll patients
in this study; this suggests that many of those
screened — but not eligible — were ineligible be-
cause they were already receiving corticosteroids.
We therefore believe that the fairest conclusion
might be that corticosteroids were not likely to
benefit patients with septic shock when their phy-
sicians had already decided that they were not
sufficiently ill to warrant such therapy.
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TO THE EDITOR: Sprung et al. report that patients
with septic shock who received etomidate had in-
creased mortality. Etomidate decreases serum cor-
tisol levels by inhibiting 11 B-hydroxylase, and
continuous etomidate infusions have been found
to increase mortality among critically injured pa-
tients.! Retrospective studies of mortality and the
use of single-dose etomidate in sepsis have yield-
ed conflicting results,?3 and etomidate is less likely
to cause hypotension and cardiac depression than
other induction agents.? Although the assessment
of hydrocortisone by Sprung et al. was prospec-
tive, their assessment of etomidate was not. Clini-
cians who are aware of etomidate’s benign hemo-
dynamic profile and potentially adverse metabolic
effects may reserve it for patients who are most
hemodynamically unstable at intubation. These
patients may be more likely to die, regardless of
treatment. In addition, it is notable that patients
who received etomidate and hydrocortisone in the
CORTICUS trial were at least as likely to die as pa-

tients who received etomidate but did not receive
corticosteroid replacement. These considerations
argue for a well-designed prospective trial of sin-
gle-dose etomidate for intubation of patients with
septic shock.
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THE AUTHORS REPLY: In response to Daley: 24%
of patients were classified as not receiving appro-
priate antimicrobial therapy because of the strict
criteria used by the clinical evaluation committee
and frequent inability to confirm appropriateness.
This included cases in which laboratory sensitivi-
ties were not reported for pathogens isolated or
for the class of antibiotic used and cases in which
prescribed antibiotics did not cover all of the mul-
tiple pathogens isolated. It is difficult to estab-
lish prospective antimicrobial guidelines since bac-
terial sensitivity patterns vary among ICUs and
hospitals. A clinical evaluation committee is in the
position of making retrospective analyses, when
pathogens and sensitivity patterns are known. We
believe that most of our patients did receive ap-
propriate antibiotics, although some may have
been classified as having received inappropriate
antibiotics because of the lack of data. A higher
mortality was seen among patients classified as
receiving appropriate antimicrobial agents as
compared with those not receiving appropriate
antibiotics (35% vs. 23%).

We agree with Seam that the patients in the
CORTICUS study were not as severely ill as those
in the study by Annane et al.,* with lower mor-
tality in the placebo group, lower scores on the
Simplified Acute Physiology Score II, and fewer
patients who did not have a response to cortico-
tropin. Although corticosteroids may be effective
if given early in a population of severely ill pa-
tients who do not have a response to vasopressor
therapy,® the CORTICUS population represents
patients who are more typical of those usually
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seen. We appreciate Luboshitzky and Qupti’s com-
ments, but the definition and optimal diagnostic
testing of adrenal insufficiency in septic shock
remain controversial and elusive.

In response to Bollaert: although our study was
underpowered, it is still, to our knowledge, the
largest performed to date. Given that the relative
risk of death was increased with corticosteroid use,
the likelihood of a positive finding for hydrocor-
tisone would have been low even if the targeted
number of patients had been enrolled. It is impor-
tant to assess subgroups that have been defined
prospectively, since post hoc subgroup analyses
can be misleading. The majority of patients with
superinfections did not have new sepsis or septic
shock. Among patients with new episodes of sep-
sis, microbiologic confirmation occurred in more
than 50%. Although we acknowledge the difficulty
in discriminating between rebound inflammation
and new sepsis, repeat shock episodes in the hy-
drocortisone and placebo groups were similar.

In response to Marik et al., the patients in the
CORTICUS study actually had 28-day and ICU
mortality rates that were similar not only to those
in the trial they cite but also to those in other
contemporary trials involving patients with sep-
tic shock.> Consequently, our patients were suffi-
ciently ill to warrant corticosteroid therapy. Sepsis
is not septic shock. In the Sepsis Occurrence in
Acutely I1I Patients (SOAP) study,? only 15% of pa-
tients had septic shock at some time during their
ICU admission (7.7% on admission) and many
would not have met our inclusion criteria. We ac-
knowledge that we lack precise information for
eligible patients who were not enrolled. The slow-

ness of recruitment was due in part to the many
patients who were ineligible because they had al-
ready been given corticosteroids on the basis of
recommendations for their use, but the study in-
vestigators had clinical equipoise for the use of
corticosteroids in enrolled patients. As we noted,
hydrocortisone use may benefit the small sub-
group of patients with early, unresponsive septic
shock. However, on the basis of currently available
evidence, corticosteroids cannot be recommended
for the majority of patients with septic shock who
do have a response to vasopressors,* particularly
in view of the increased risk of harmful compli-
cations.
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Insulin and Pentastarch for Severe Sepsis

TO THE EDITOR: Brunkhorst and colleagues (Jan.
10 issue)? report that the Efficacy of Volume Sub-
stitution and Insulin Therapy in Severe Sepsis
(VISEP) study established “that intensive insulin
therapy has no measurable, consistent benefit in
critically ill patients” in a medical intensive care
unit (ICU). This interpretation appears too con-
clusive, since the Supplementary Appendix of the
article (available with the full text of the article at
www.nejm.org) indicates that the goal of normo-
glycemia was reached in less than 50% of the
patients in the intensive insulin-therapy group.

In addition to the intrinsic properties of an in-
tensive insulin-therapy protocol, heterogeneity in
the extrinsic factors (e.g., the level of training of
nurses in the protocol and their workload) among
centers participating in multicenter trials further
influences the risk of failure to achieve normo-
glycemia.®? The intensive-therapy protocol used
by Brunkhorst et al. was previously used in two
single-center trials, with a 70% rate of successful
glycemic control.>> To assess, in large multi-
center trials, whether normoglycemia influences
outcomes, the newly implemented protocol
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