
Chapter 14. Corticosteroids

I. RECOMMENDATIONS

Strength of the Recommendation: Weak.
Quality of the Evidence: Low, from

two reports of one small, moderate-
quality class II study.

A. Level I

There are insufficient data to support
a level I recommendation for this topic.

B. Level II

The use of corticosteroids is not rec-
ommended to improve outcome or re-
duce intracranial pressure (ICP) for chil-
dren with severe traumatic brain injury
(TBI).

C. Level III

There are insufficient data to support
a level III recommendation for this topic.

II. EVIDENCE TABLE (see Table 1)

III. OVERVIEW

Corticosteroids are widely used in
treatment of a variety of pediatric ill-
nesses, including neurologic conditions
such as brain tumors and meningitis.
Steroids are thought to restore altered
vascular permeability (1), inhibit tumor
induced angiogenesis (2), and decrease
edema and cerebrospinal fluid production
(3, 4) as well as diminish free radical
production (3). These mechanisms of
action provide a rationale for potential
benefit in neurologic diseases. Admin-
istration of steroids to patients with
symptomatic brain tumors is standard
care and preoperative administration is
beneficial for patients undergoing resec-
tion. However, the efficacy of steroids to
attenuate morbidity among pediatric pa-
tients with acute bacterial meningitis re-
mains controversial (5). A number of cor-
ticosteroids are available; however, only
dexamethasone has been reported in

studies of pediatric TBI. This chapter ad-
dresses the use of corticosteroids as a
neuroprotective agent to treat cerebral
edema and improve Glasgow Outcome
Scale in pediatric TBI. The question of
the use of corticosteroids in the treat-
ment of refractory hypotension was not
addressed by the studies. Finally, the role
of steroid therapy, both efficacy and tox-
icity, remains less well known in children
compared with adults.

IV. PROCESS

For this update, MEDLINE was
searched 1996 through 2010 (Appendix B
for search strategy), and results were sup-
plemented with literature recommended
by peers or identified from reference lists.
Of 20 potentially relevant studies, none
were added as evidence for this topic.

V. SCIENTIFIC FOUNDATION

Two reports of one moderate-quality
class II trial met the inclusion criteria for
this topic and provide evidence to support
the recommendation (6, 7).

A study by Fanconi et al (6) was a
randomized, prospective, placebo-con-
trolled clinical trial on 25 pediatric pa-
tients with severe TBI using dexametha-
sone at 1 mg/kg/day for 3 days (n � 13)
vs. placebo (n � 12). Baseline character-
istics did not differ between groups.
Dexamethasone treatment did not influ-
ence ICP (mean of 14 mm Hg in both
groups), cerebral perfusion pressure,
number of interventions required, dura-
tion of intubation, or 6-month Glasgow
Outcome Scale vs. placebo. However, ste-
roid treatment vs. placebo significantly
suppressed endogenous-free cortisol lev-
els up to day 6. In addition, steroid treat-
ment resulted in a trend toward increased
bacterial pneumonia vs. placebo (seven of
13 vs. two of 12, respectively, p � .097).
Although this study appeared to be care-
fully performed, limitations included use
of the Richmond screw to assess ICP,
fluid restriction, and the use of hyperven-
tilation to a PaCO2 of 25–30 mm Hg as
part of standard care.

The study by Kloti et al (7) reported on
24 of the same 25 patients from the study

described previously. Additional out-
comes in this report included duration of
ICP monitoring; steroid treatment pro-
duced no difference between groups. The
small sample size for this trial limits the
ability to make definitive conclusions re-
garding neurologic outcomes or compli-
cations. However, suppression of cortisol
production by steroid treatment was
clearly documented.

VI. INFORMATION FROM
OTHER SOURCES

A. Indications From the Adult
Guidelines

The most recent Guidelines for the
Management of [Adult] Severe Trau-
matic Brain Injury (8) summarize stud-
ies of corticosteroid administration in
adults and found that it did not improve
functional outcome or mortality or lower
ICP. They provide a strong class I recom-
mendation against administration of ste-
roids to improve outcome or lower ICP
and caution that use is associated with
increased risk of mortality and thus con-
traindicated. However, the studies in the
adult guidelines do not specifically report
on steroids use for pediatric patients after
severe TBI.

B. Information Not Included as
Evidence

Children with severe TBI have been
observed to have higher rates of general-
ized hyperemia and more diffuse swelling
after injury compared with adults, which
could, theoretically, serve as a basis for
the possible need for different approaches
to the management of brain edema (9,
10). One report of steroid therapy in pa-
tients with severe TBI indicated better
outcomes for children vs. adults (11);
however, this difference may be the result
of age and cannot be directly attributed to
steroid-associated benefit. Several reports
included in the 2003 pediatric TBI guide-
lines were excluded from this document
because they failed to meet the more rig-
orous inclusion criteria. A study by Coo-
per et al (12) looked at a combined group
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of children and adults with severe and
moderate TBI. Only ten patients were
�10 yrs of age. In this subgroup, two of
four (50%) in the placebo group com-
pared with five of six (83%) in a combined
low- and high-dose steroid group had a
good outcome, which did not reach sta-
tistical significance. A study by Gobiet
(13) compared two cohorts, one from
1972–1974 without steroid treatment and
a second from 1975–1976 with steroid
treatment, and suggested a reduction in
mortality. However, important differ-
ences between groups in ICP monitoring
and intensive care unit care were also
described, making it impossible to deter-
mine the effect of steroids on outcome. A
study by James et al (14) reported a case
series of nine children with severe TBI
and compared two doses of dexametha-
sone (1 mg/kg or 0.25 mg/kg) vs. no ste-
roid in groups with sample sizes of only
two in some groups, limiting any ability
to assess for a treatment effect. A study by
Kretschmer (15) reported a case series of
107 children in 1983 with TBI. Fifty-six
received steroids and 51 received dexa-
methasone in addition to standard ther-
apy. Reasons for exclusion of this study
were the inclusion of 29 cases of pene-
trating injury, selection bias—24 of 29
cases of penetrating injury were in the no
steroid group, and inclusion of patients
with mild or moderate TBI. Overall mor-
tality did not differ with treatment (24%
vs. 23%). The authors reported a trend
toward reduced mortality with steroid
use in the subgroup of children with in-
tracranial hematoma: from 36.8% to
11.8% in the placebo vs. steroid groups,

respectively. Although no significant ben-
eficial effect of steroids was reported, the
exclusion violations in the overall study,
small sample size, and major limitations
in the study design preclude the ability to
make meaningful conclusions with re-
gard to corticosteroid therapy in pediatric
TBI.

VII. SUMMARY

The recommendation regarding ste-
roid administration to treat severe TBI in
pediatrics is based on two reports of one
class II trial, which indicates that steroid
treatment is not associated with im-
proved functional outcome, decreased
mortality, or reduced ICP. Significant
suppression of endogenous cortisol levels
was documented with dexamethasone
treatment and trends toward increased
incidence of pneumonia were observed.

Given the lack of evidence for benefit
in children and the potential for harm
from infectious complications and known
suppression of the pituitary adrenal axis,
the routine use of steroids to treat chil-
dren with severe TBI to lower ICP or
improve functional outcomes or mortal-
ity is not recommended.

VIII. KEY ISSUES FOR FUTURE
INVESTIGATION

● Further studies are needed to deter-
mine risk factors for pituitary dysfunc-
tion and appropriate screening in the
acute and chronic phases after severe
TBI in children because alterations in
the endogenous steroid response could

have important implications on manage-
ment, complications, and outcome (16).

● Future research should consider test-
ing the efficacy of the use of cortico-
steroids for treatment of severe TBI in
pediatric patients as distinct from
adults. However, if a corticosteroid
trial is considered, preliminary data are
needed for careful assessment of poten-
tial toxicities, including infectious
complications, hyperglycemia, and det-
rimental effects on nutritional status.

REFERENCES

1. Maxwell RE, Long DM, French LA: The ef-
fects of glucosteroids on experimental cold-
induced brain edema. Gross morphological
alterations and vascular permeability
changes. J Neurosurg 1971; 34:477–487

2. Kasselman LJ, Kintner J, Sideris A, et al:
Dexamethasone treatment and ICAM-1 defi-
ciency impair VEGF-induced angiogenesis in
adult brain. J Vasc Res 2007; 44:283–291

3. Pappius HM, McCann WP: Effects of steroids
on cerebral edema in cats. Arch Neurol 1969;
20:207–216

4. Weiss MH, Nulsen FE: The effect of gluco-
corticoids on CSF flow in dogs. J Neurosurg
1970; 32:452–458

5. Chavez-Bueno S, McCracken GH Jr: Bacte-
rial meningitis in children. Pediatr Clin
North Am 2005; 52:795–810, vii

6. Fanconi S, Kloti J, Meuli M, et al: Dexameth-
asone therapy and endogenous cortisol pro-
duction in severe pediatric head injury. In-
tensive Care Med 1988; 14:163–166

7. Kloti J, Fanconi S, Zachmann M, et al: Dexa-
methasone therapy and cortisol excretion in
severe pediatric head injury. Childs Nerv
Syst 1987; 3:103–105

8. Bratton SL, Chestnut RM, Ghajar J, et al:

Table 1. Evidence table

Reference Study Description Data Class, Quality, and Reasons Results and Conclusion

Studies from previous guidelines
Fanconi et al, 1988 (6); Kloti
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ICP, intracranial pressure.
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