
Is Addition of Fludrocortisone to

Steroids Effective in Severe Sepsis?

B Y  B R U C E  J A N C I N

Denver Bureau

L I S B O N —  A key unresolved clinical is-
sue regarding the use of corticosteroids in
septic shock patients is whether the addi-
tion of fludrocortisone to low-dose hy-
drocortisone provides incremental benefit
over hydrocortisone alone, Dr. Djillali 
Annane said at the 12th International Con-
gress on Infectious Diseases.

“There is evidence of need for mineral
corticoid supplementation in severe sepsis,
and maybe what hydrocortisone provides
is not enough,” observed Dr. Annane of
the Versailles Saint-Quentin-en-Yvelines
University, Garches, France.

Among the suggestive evidence is a re-
cent 19-site prospective study involving
629 patients with septic shock. The pre-
scription of corticosteroids in this obser-
vational study was at the discretion of the
treating physicians. Of the total, 163 pa-
tients received low-dose hydrocortisone,
249 got hydrocortisone and fludrocorti-
sone, and 217 received no corticosteroids.

The patients in the three study groups
were of similar age and disease severity.
Yet their death rates were strikingly dif-

ferent, with the best outcomes seen in
those who were treated with hydrocorti-
sone plus fludrocortisone. (See chart.)

The findings of this observational study
led to the launch earlier this year of an on-
going, multicenter, European randomized
trial with a factorial design that is looking
at the benefits and risks of combination
steroid therapy, compared with hydrocor-
tisone alone, Dr. Annane said at the con-
gress, which was sponsored by the Inter-
national Society for Infectious Diseases.

Much of the interest in combination
steroid therapy in septic shock stems from
a French multicenter double-blind trial that
Dr. Annane and colleagues reported 4 years
ago. In that trial, the researchers random-
ized 300 adults with septic shock either to
hydrocortisone IV at 200 mg/day plus a
daily 50-mcg tablet of fludrocortisone, or
to matching placebos. The 28-day mortal-
ity was significantly lower in the combina-
tion steroid arm ( JAMA 2002;288:862-71).

Ironically, the only reason fludrocorti-
sone was included in the corticosteroid
arm was that the study ethics committee
insisted upon it, even though there was lit-
tle evidence at the time to support that po-
sition, he recalled. ■
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Low-Dose Steroids Cut
Septic Shock Mortality

B Y  B R U C E  J A N C I N

Denver Bureau

L I S B O N —  After decades of contro-
versy, a consensus has emerged that cor-
ticosteroids provide major benefits in pa-
tients with severe sepsis or septic shock,
Dr. Djillali Annane said at the 12th Inter-
national Congress on Infectious Diseases.

The benefits, as shown in multiple ran-
domized placebo-controlled trials, are im-
proved 28-day mortality, shorter shock du-
ration, improved
hemodynamics,
reduced organ
dysfunction, and
less systemic in-
flammation.

These benefits
accrue only with
low-dose cortico-
steroids adminis-
tered for at least 
5 days, and only in the sizable patient
subsets having adrenal insufficiency or
refractory septic shock, said Dr. Annane
of the University of Versailles, France.

Much of the lengthy controversy in this
field was the result of great heterogene-
ity in clinical trials, particularly those done
before 1992. For example, steroids for
septic shock fell into disfavor all through
the 1980s and 1990s because multiple tri-
als before 1992 showed no benefit. That’s
because these negative studies used short-
course, high-dose corticosteroids, Dr. An-
nane explained. Today, with the benefit of
hindsight, it can be emphatically stated
that no evidence supports the use of such
therapy, he said at the congress, which
was sponsored by the International Soci-
ety for Infectious Diseases.

Dr. Annane was first author of a 2006
Cochrane Collaboration systematic re-
view of corticosteroids for treatment of
severe sepsis and septic shock (Cochrane
Library ISSN 1464-780X). 

In 15 randomized trials totaling more
than 2,000 children and adults included in

the analysis, steroid therapy didn’t change
28-day all-cause mortality. But the results
varied with dosing strategy. In nine trials
of replacement-dose corticosteroids—
the equivalent of hydrocortisone at 200-
300 mg/day intravenously for 5 days or
longer—there was a highly significant
20% reduction in the relative risk of
28-day mortality compared with placebo,
along with a greater proportion of pa-
tients experiencing shock reversal by day
7. In contrast, patients on high-dose,

short-course cor-
ticosteroids didn’t
benefit.

Several new tri-
als have been pub-
lished since com-
pletion of the
Cochrane review.
An updated analy-
sis that incorpo-
rates these studies

shows a significant 12% reduction in all-
cause mortality with steroid therapy
when all trials are considered. Looking
only at those involving low-dose thera-
py for at least 5 days, the relative risk re-
duction in mortality is now an even
more robust 23%, he said.

The Cochrane review found no sig-
nificant increase in rates of superinfec-
tion, GI bleeding, or hyperglycemia
linked to steroid therapy, but Dr. Annane
found those trial results inconsistent with
real-world practice. These adverse events
are common with steroids, he cautioned,
adding that only patients likely to obtain
therapeutic benefit should be exposed to
such risks. 

That’s why American College of Crit-
ical Care Medicine guidelines, which
were coauthored by Dr. Annane, rec-
ommend low-dose steroids only in sep-
tic shock that is refractory or accompa-
nied by adrenal insufficiency, as defined
by an increase in cortisol of 9 mcg/dL or
less in response to a corticotropin test
(Crit. Care Med. 2004;32:1928-48). ■

Studies involving
low-dose therapy
for at least 5 days
show a robust
23% reduction in
relative risk of
mortality.

DR. ANNANE

Early Administration of Antibiotics, Fluids Save Lives in Septic Shock

B Y  M I C H E L E  G. S U L L I VA N

Mid-Atlantic  Bureau

H A L I FA X ,  N . S .  —  A protocol of early
antibiotics and hemodynamic stabiliza-
tion decreases mortality in patients with
severe sepsis or septic shock, Dr. Robert
Stenstrom said at the 11th International
Conference on Emergency Medicine.

Initiating the program in the emergency
department requires an increase in nursing
and physician bedside time, but the 23% de-
crease in mortality makes the investment
worthwhile, said Dr. Stenstrom, director of
research at St. Paul’s Hospital, Vancouver. 

His review examined mortality and
time-dependent treatment before and after
emergency department implementation
of a sepsis protocol. The protocol, based
on that described by Dr. Emanuel Rivers in

2001 (N. Engl. J. Med. 2001;345:1368-77),
calls for early IV fluids and antibiotics, fol-
lowed by initiation of early goal-directed
therapy aimed at hemodynamic stabiliza-
tion, said Dr. Stenstrom, who is also an
emergency physician at the hospital. 

Included in the study were 50 patients ad-
mitted to the ICU directly from the emer-
gency department with severe sepsis (one
or more organs failing or a lactate level of
4.0 mmol/L or greater) or septic shock (sys-
tolic blood pressure less than 90 mm Hg de-
spite fluid bolus of 25 mL/kg). There were
20 patients in the preprotocol group and 30
in the protocol group. Their mean age was
50 years; the mean Acute Physiology and
Chronic Health Evaluation score was 24.

In the preprotocol group, 7 of the 20 pa-
tients received first antibiotics in less than
1 hour, and the rest received the drugs in

1-10 hours. In the protocol group, 20 of 30
patients got antibiotics in less than 1 hour
and 6 got them in 1-2 hours. Three more
got the drugs by 4 hours, but one patient
didn’t receive them until almost 8 hours
had passed. Time to completion of initial
fluid bolus (usually 2 L of normal saline)
decreased significantly, from about 2.5
hours in the preprotocol group to just over
1 hour in the protocol group.

In the preprotocol group, 14 patients
were on early goal-directed therapy by 
10 hours, but it took 12-60 hours in the oth-
er 6. In the protocol group, all were on ear-
ly goal-directed therapy before 10 hours.

There was no significant difference in
time to ICU transfer, Dr. Stenstrom said. 

At 28 days, mortality was 46% in the
preprotocol group and 23% in the proto-
col group—a decrease of 23%. ■

Protocol
group

Preprotocol
group

28-Day Mortality Lower in
 Sepsis Patients Treated Early 

46%

23%

Note: Based on a study of 50 patients.
Source: Dr. Stenstrom
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Mortality in Septic Shock Patients Varies by Treatment

Note: Based on a study of 629 patients.

Source: Dr. Annane

3 months

1 month

No corticosteroids

Hydrocortisone

Hydrocortisone plus
 fludrocortisone

 30%

45%

48%

50%

52%

58%
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