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Abstract

Data suggest that treatment of critical illness-related
corticosteroid insufficiency after traumatic brain injury
(TBI) with a stress dose of hydrocortisone may improve
the neurological outcome and the mortality rate. The
mineralocorticoid properties of hydrocortisone may
reduce the rate of hyponatremia and of brain swelling.
The exaggerated inflammatory response may cause
critical illness-related corticosteroid insufficiency by
altering the function of the hypothalamic—pituitary—
adrenal axis, and hydrocortisone is able to restore a
balanced inflammatory response rather than inducing
immunosuppression. Hydrocortisone could also
prevent neuronal apoptosis. Considering side effects,
corticosteroids are not equal; when a high dose of
synthetic corticosteroids seems detrimental, a strategy
using a stress dose of hydrocortisone seems attractive.
Finally, results from a large multicenter study are
needed to close the debate regarding the use of
hydrocortisone in TBI patients.

In the previous issue of Critical Care, Chen and col-
leagues investigate whether hydrocortisone influences
the neurological outcome and mortality in a rat model
of traumatic brain injury (TBI)-induced critical illness-
related corticosteroid insufficiency (CIRCI) [1]. Up to 30
to 80% of TBI patients develop pituitary hormone im-
pairment [2]. Growth hormone as well as the thyroid
and gonadal axis have been extensively studied. CIRCI
has been studied in sepsis but received much less atten-
tion after TBI, despite the fact that its incidence seems
high [3]. The authors postulated that early recognition
of CIRCI after TBI and treatment with corticosteroids
may improve neurological outcome. This may prove
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important since Bombardier and colleagues have shown
that 51.3% of patients met the criteria for major depres-
sive disorders during the first year after TBI [4].

In the present study, Chen and colleagues nicely dem-
onstrate in a rat model of TBI that treating CIRCI with
hydrocortisone improves neurological recovery by block-
ing neuronal apoptosis, and reducing damage of the
tight junction. Interestingly, the authors also show that a
synthetic glucocorticoid (methylprednisolone) did not
alter neurological outcomes or mortality.

Several mechanisms may explain a beneficial effect of
hydrocortisone. First, hydrocortisone may improve the
cerebral perfusion pressure through a mineralocorticoid
effect. Hydrocortisone displays a four times better affin-
ity than methylprednisolone for the mineralocorticoid
receptor. Hyponatremia is frequent after TBI, and recent
evidence showed that mild hypernatremia could de-
crease the intracranial pressure, improving the cerebral
perfusion pressure [5]. Hydrocortisone may therefore re-
duce the rate of hyponatremia and of brain swelling.

Second, after initial TBI, the exaggerated inflammatory
response may cause CIRCI by altering the function of
the hypothalamic—pituitary—adrenal axis. Tumour ne-
crosis factor and interleukin (IL)-6 are increased in TBI
or septic shock associated with CIRCI [3,6]. In particular,
Hoen and colleagues have shown that blood IL-6 was
significantly higher in severe trauma patients with CIRCI
as compared with patients without CIRCI [7]. It is well
known that hydrocortisone decreases the production of
these inflammatory cytokines, but recent evidence per-
mits a reappraisal of the properties of hydrocortisone re-
garding the inflammatory response. In septic patients,
hydrocortisone decreased the blood level of the anti-
inflammatory cytokines (IL-10) and increased the blood
levels of IL-12 (cytokine-enhancing immune response
against bacterial infection) without inducing immuno-
suppression. These data suggest that hydrocortisone is
able to restore a balanced inflammatory response rather
than inducing immunosuppression [8].
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Third, corticosteroids are believed to be potent in-
ducers of apoptosis mainly by a shutdown of the inflam-
matory response through inhibition of the NF-«xB
pathway [9], which promotes survival of cells generally.
These data were provided mainly with a high dose of
synthetic glucocorticoids in patients with cancer or solid
organ transplantation, but few data were published with
hydrocortisone.

Chen and colleagues show that hydrocortisone pre-
vents neuronal apoptosis even if the exact mechanism
for this novel property of the drug remains largely un-
known. The authors also demonstrate that hydrocorti-
sone but not methylprednisolone improves neurological
outcomes and prevents mortality in TBI rats [1]. How-
ever, the benefit of corticosteroids in TBI patients re-
mains controversial. In the CRASH study, a high dose of
methylprednisolone worsened mortality as compared
with placebo, and it was also speculated that hydrocorti-
sone might increase the rate of secondary infections
[10]. In a recent COCHRANE systematic review, a stress
dose of hydrocortisone (200 to 300 mg/day) did not in-
crease the rate of infection as compared with placebo in
septic shock patients [11]. In the HYPOLYTE study in-
volving severe trauma patients, including 65% TBI pa-
tients, no safety issue was raised with the use of
hydrocortisone [12]. Of note, the results obtained with
hydrocortisone were spectacular in CIRCI patients,
whereas in the a priori planned subgroup analysis the
treatment was particularly efficient in the TBI patients
[12].

Conclusion

Answering the question of whether we should use
hydrocortisone in TBI patients remains a subject of hard
debate. Detecting CIRCI to select patients eligible for
hydrocortisone treatment shows promise. The results of
a large randomized multicenter study (CORTI-TC) will
provide valuable data on the effects of hydrocortisone in
severe TBI patients [13].
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