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SYSTEMATIC REVIEW
SOURCE

Thisis a systematic review abstract,
aregularfeature ofthe Annals’
Evidence-Based Emergency
Medicine (EBEM) series. Eachfea-
tures anabstractof a systematic
review fromthe Cochrane Database
of Systematic Reviews and a com-
mentary by anemergency physician
knowledgeableinthe subjectarea.

The source forthis systematic
review abstractis: AldersonP,
Roberts|. Corticosteroids foracute
traumatic braininjury (Cochrane
Review). In: The Cochrane Library.
Issue 2. Oxford, United Kingdom:
Update Software; 2002.

The Annals” EBEM editors pre-
paredthe abstractofthis Cochrane
systematic review aswellasthe
Evidence-Based Medicine Teaching
Points.

OBJECTIVE

To determine the safety and effec-
tiveness of corticosteroids given
acutelyto patients sustaining blunt
traumatic braininjury (TBI).
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DATA SOURCES

Trials wereidentified by means of
electronic searches of MEDLINE,
EMBASE, andthe Cochrane Library.
Reviewers also performed a manual
searchofthereferencelistof review
articles and personally contacted tri-
alists.

STUDY SELECTION

Trialswereincludedifthey randomly
assigned patients clinically diag-
nosed with TBltoreceive either corti-
costeroids (inanydose, by any route)
or control within 7 days of injury.
Trials were excluded ifthe method of
allocation concealmentwas believed
tobeinadequate. Patients ofallages
and with all TBl severities (mild, mod-
erate, severe)wereincluded.

DATA EXTRACTION

Twoindependentreviewers assessed
trial quality and extracted data. Trial
qualitywasbased onthe method of
allocation concealment. Data ex-
tractedincluded number of patients
deadorseverelydisabled (defined as
the Glasgow Outcome Scale cate-
gories “persistentvegetative state”
or “moderate disability”) atthe end
ofthe study period. Foreachtrial, rel-
ative risks (RR) and 95% confidence
intervals (Cls) forthe outcome were
calculated onanintention-to-treat
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basis.Foreach outcome, trialswere
groupedifthere was no significant
heterogeneity amongthem (y?test,
P>.05). Pooled RRs were calculated
using afixed-effectmodel, which
assignsweightsto each study onthe
basis of size.

MAIN RESULTS

Nineteentrials with 2,295 patients
wereidentified. Seventeen of these
trials limited enrollmentto patients
withmoderate or severe TBI; 2 stud-
iesincludedthose withmild TBI. In
the 16trialsreporting “death” asan
outcome, the mortality was 34.3%
(410/1,194) inthe corticosteroid group
and 32.5% (301/925) inthe control
group. Afterassigning weightsto
eachtrial, the pooled RRwas found
to be 0.96(95% C10.85t0 1.08), and the
pooledrisk difference wasa1.3%
reduction. Inthe 9trialsthatincluded
“severe disability” asan outcome,
theincidence of death or severe dis-
ability was 54.5% (505/927) in the cor-
ticosteroid group and 48.5% (340/701)
inthe controlgroup. The pooled RR
was 1.01(95% C10.91to0 1.11).

Inthe 9trialsreporting the effects
of corticosteroids on gastrointesti-
nalbleeding, the rate of major or sig-
nificantgastrointestinal bleeding
(notdefined)was 2.2% (18/837) inthe
corticosteroid groupand 1.6%
(11/703) inthe control group. The
pooled RRwas 1.11(95% Cl0.54 to
2.26). Inthe 4trials reporting on
infections of anytype, the infection
rate was 28.2% (126/447) inthe corti-
costeroid group and 28.5% (131/460)
inthe controlgroup. The pooled RRwas
0.94(95%C10.76to 1.16).

CONCLUSIONS

Corticosteroids given acutely to TBI

patientsresultedin a small but statis-
ticallyinsignificantreduction in mor-
tality. There was no significantdiffer-
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ence between corticosteroid and
controlgroupsintherate ofthe com-
bined end point of mortality and
severe disability, norinthe rates of
gastrointestinal bleeding orinfec-
tion. Because ofthe relatively small
number of patients pooled forthis
systematic review, smallreductions
inmortality or severe neurologic dis-
ability associated with corticoste-
roid administration cannotbe ex-
cluded.
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COMMENTARY: CLINICAL
IMPLICATION

There are approximately 170,000 new
casesof moderate-severe TBl per
yearinthe United States alone,’ and
many of these cases presentinitially
toemergency departments for care.
Despite advancesinearly detection
andsurgicalmanagement, there has
beenlittleimprovementinthe mor-
tality orresulting disability associ-
ated with moderate-severe TBl. The
observationthatthereisatimeinter-
val betweeninjuryandirreversible
brainswelling and brain death gave
hope thattherapies could preventor
limitbrainedemaand, thus, posi-
tively affectoutcome. The results of
this systematic review revealed,
however, thatthere was no statisti-
cally significantreductionin mortal-
ity or severe disability associated
with corticosteroid administrationin
patients with TBI.

Although corticosteroids may, in
fact,have noeffecton outcome, there
are 2 otherimportant possibilities to
consider. First, corticosteroids may

improve outcome, butthisimprove-
mentis masked by biasesinthe stud-
iesorthe review. One potential source
of biasinthis studyisunequal distri-
bution of patients with mild, moder-
ate,and severe TBlamong cortico-
steroid and control groups. Itiswell
knownthatmortalityvariesasa
function of TBl severity; 30% among
severe (Glasgow Coma Scale [GCS]
score 3t08),7% among moderate
(GCSscore9to12),andlessthan 1%
among mild (GCSscore 13to 15) TBI.23
ThisCochranereviewincludedtrials
enrolling patients with TBIs of all
severities, butthe distribution of the
3TBIseverity groups among corti-
costeroid and control groupsis not
revealed. Ifadisproportionate num-
ber of patients with mild-moderate
TBlwere allocated to the cortico-
steroid group, a biastoward no
effectwould result. The bias would
beinthe opposite directionif more
patients with mild-moderate TBI
were allocated tothe control group.
In addition, it seems counterintu-
itivetoinclude patients with mild
TBlintrialswhere the measured
outcomeisdeathorsevere neuro-
logic disabhility, asthis group rarely
experiencesthese outcomes. That
isnotto saythatcorticosteroids may
notaffectthe neurologic outcome
of patients with mild TBI, butthat
post-mild TBl outcome is more sub-
tleandtreatmenteffects are unlikely
tobe detected by changesin mor-
tality or Glasgow Outcome Scale
(butmightbe detected by changes
inneurobehavioraltestscores, for
example).

Asecond possible explanation for
thelack of statistical difference
between corticosteroid and control
groupsisthatthe difference wastoo
smallto have beendetected bythe
number of patientsinthisreview.
Giventhe 2,119 patients (approxi-
mately 1,000 per group) available
fromthe 16trials reporting the pri-
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mary outcome (mortality), this study
has65% powerto detecta 1% differ-
enceinmortality between cortico-
steroid and control groups with a 2-
sided ocof .05. Toincrease the power
toamoreacceptable 90% would have
required 3,800 patients (1,900 per
group). Thisis currently plannedin
the Corticosteroid Administration
After SignificantHead Injury (CRASH)
study, whichbeganin 1999 and has
enrolled 3,000 patientsto date.*

Centraltothisdiscussionisthe
question of what constitutes a
“clinically significant” difference in
mortality and whetherthisisthe
appropriate outcome forTBL.A1%
reductionin mortality seems quite
smalland translatesintoanumber
neededtotreat(NNT)of 100. Be-
cause the costsand complications
associated with the use of cortico-
steroids are low, arelatively high
NNT of 100 may be acceptableto
clinicians. Ifthe CRASH investiga-
torsdoindeedfinda1%to 2% reduc-
tionin mortality with corticosteroids,
routine administration of cortico-
steroidsto all patients with moder-
ate-severe TBl could potentially pre-
ventmorethan 1,700 TBI-related
deathsperyearinthe United States
alone.'Until suchtime, this review
concludesthereisnosupportforits
use currently.

TAKE HOME MESSAGE

TBlisanimportantcause of pre-
ventable death and neurologic dis-
ability worldwide. Treatments that
improve outcome, evenimprove-
mentsthatare relatively small, could
have tremendousimpact. Cortico-
steroids agentsdonotappearto
reducetheincidence of deathor
severe neurologic disability after
TBI, although the power of this sys-
tematic reviewto detecta small
effectwaslow. Similarly, although
corticosteroidsdonotappearto

increase therisk of gastrointestinal
bleedingorinfection, smallincreases
inriskmaynothave beenfound
because ofthe relatively small num-
bers of patients studied to date.
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EVIDENCE-BASED MEDICINE
TEACHING POINTS

Study power and sample size. The
power of a studyisits ability to detect
aspecific difference inoutcome
between2groups. Powerisrelated
to Type Il error (B), whichisthe prob-
ability offinding no difference be-
tween groupswhen a difference
exists. The relationship between
themis Power=1-;thusthe higher
the power, the lowerthe 3. The low-
estacceptable poweris generally
felttobe 80%t090%. The power of a
studyis calculated fromthe number of
patients (sample size or “n”)ineach
group andthe size of the differencein
outcometheinvestigatorsaretrying
todetect.Ingeneral, the largerthen,
the higherthe power. Detecting
smaller outcome differencesrequires
higher powerandthuslargern.When
designing a study, investigators cal-
culatethe number of patients needed
todetecta “clinically significant” dif-
ferenceinoutcome sothatthe power
isatleast80%. Whenevaluatinga
negative studythatis already pub-
lished, readerscancalculatethe
power ofthe study by using the differ-
enceinoutcome observed andthe
number of patientsineach group.
Theserelationships canbe calcu-
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lated using standardizedtables® or
software programs.®
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