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Efficacy of a small single dose of oral dexamethasone for
outpatient croup: a double blind placebo controlled clinical trial

G C Geelhoed, J Turner,W B G Macdonald

Abstract
Objective-To assess the efficacy ofa single dose

oforal dexamethasone 0.15 mgikg in children with
mild croup not admitted to hospital.
Design-Double blind, randomised, placebo

controlled clinical trial.
Setting-The emergency department of a terti-

ary paediatric hospital.
Subjects-100 children aged 4-122 months

presenting with mild croup.
Intervention-A single oral dose of dexametha-

sone 0.15 mgikg or placebo.
Main outcome measure-Return to medical

care with ongoing croup.
Results-Baseline characteristics of the two

treatment groups were similar. Eight children (all
from the placebo group) returned to medical care
with ongoing croup, one being admitted. There
was no reported difference in duration of croup
symptoms, duration of viral symptoms, or rate of
return to medical care for other reasons.
Conclusion-Oral dexamethasone in a dose of

0.15 mg/lkg is effective in reducing return to medi-
cal care with ongoing croup in children with mild
croup.

Introduction
Croup (acute laryngotracheobronchitis) is one of the

more common childhood respiratory illnesses. Children
with moderate to severe airway obstruction are
traditionally admitted to hospital for observation.
Corticosteroids are now often used for children
hospitalised with croup, though the role of steroids for
children with less severe illness who are not admitted to
hospital has not been studied in depth. A survey of 112
paediatricians and family practitioners from the United
States showed that 104 used steroids in children hospi-
talised with croup, though only 48 used steroids
"always." By contrast, four used steroids "always" for
outpatients whereas 36 "never" used them.' Only one
study has looked for benefit from steroids in children
not hospitalised with croup.2 The small numbers in that
study suggested but could not show conclusively that
steroids were of benefit in preventing reattendance with
croup.

A recent study from this hospital showed that both
nebulised budesonide and oral dexamethasone (0.6
mg/kg) were more effective than placebo in reducing the
duration of hospitalisation, croup scores, and need for
nebulised adrenaline more than one hour after hospital
admission.3 We subsequently showed that a smaller
dose of dexamethasone (0.15 mg/kg) was as effective as
0.3 or 0.6 mg/kg.4

Because ofthe obvious benefits of steroids in children
admitted to hospital with croup we proposed that ster-
oids might also benefit children with croup who attend
hospital emergency departments but are not admitted.
Historically, 1800 to 2000 cases of croup present to our
emergency department every year. Three quarters of
these children are not admitted, though 10-15% subse-
quently present to medical care with ongoing croup. We
hypothesised that a single oral dose of dexamethasone
0.15 mg/kg would be of benefit to children with milder
croup who were not admitted to hospital.

Patients and methods
Children older than 3 months with no other acute or

chronic medical problem were eligible for the study if
they presented to the emergency department with a
diagnosis of croup not severe enough to warrant admis-
sion. Croup was defined as the acute onset of
inspiratory stridor, chest wall retractions, barking
cough, and hoarseness. Generally only children with
croup who have stridor and chest wall retractions at rest
are admitted to our hospital, those with milder illness
being discharged home at the discretion of medical
staff. Children were excluded if their families did not
have a telephone or had limited English; if they had
received steroids of any description in the preceding
week; or if they had a pre-existing upper airway
condition, a history of prolonged stridor, or a clinical
picture suggesting a diagnosis other than croup.
Informed written consent was obtained from parents
and the study approved by the hospital's ethics
committee.

After enrolment the parents completed a question-
naire asking about current and past episodes of croup.
Croup score (see box), pulse rate, and respiratory rate at
presentation were recorded together with arterial
oxygen saturation from a finger probe in room air by
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Table 1-Baseline characteristics of 100 children with
mild croup treated with steroid or placebo. Except where
stated otherwise values are means (SD)

Steroid Placebo

No studied 50 50
No male/No female 34/16 36/14
Age (months) 37 (23) 45 (26)
Duration of symptoms (hours) 19 (34) 21 (54)
Temperature (OC) 37.1 (0.8) 37.1 (0.9)
Pulse (rate/min) 133 (23) 126 (22)
Respiratory (rate/min) 29 (6) 29 (6)
Arterial oxygen saturation (%) 98.2 (1.4) 98.4 (1.3)
Initial croup score 0.9 0.9
No with previous history of croup 18 15

Table 2-Outcome measures for 100 children with mild
croup treated with steroid or placebo. Except where
stated otherwise values are means (SD)

Steroid Placebo Significance

No followed upt 48 48
No who reaKtended with

croup 0 8 P<0.01
No admitted with croup 0 1 NS
Duration of croup
symptoms (days) 1.7 (1.8) 2 (1.6) NS

Duration of viral
symptoms (days) 6.5 (4.4) 6.7 (4.2) NS

No who reattended for
other reasons 18 18 NS

tFour children were not followed up.
NS = Not significant.

means of a Nellcor N-100 pulse oximeter (Nellcor Inc,
Hayward, California). Subjects were then randomised
to receive either oral dexamethasone 0.15 mg/kg or pla-
cebo. Treatments were given double blind.

Seven to 10 days after discharge the children's
parents were contacted by telephone. The principal
outcome measure was return to medical care with
ongoing croup. We also inquired about admissions to

hospital with ongoing croup, duration of croup
symptoms, duration of viral symptoms, and whether the
child had presented to medical care for any other
reason.

Mean croup scores were compared by Mann-
Whitney U test for non-parametric ordinal data, the
remaining normally distributed observations being
compared by unpaired Student's t test. We calculated
that a sample size of 88 was required to achieve 80%
power to show a 90% reduction in the reattendance rate
for ongoing croup in steroid treated children (a=0.05).

Results
One hundred children were enrolled in the trial. Most

instances of failure to enrol were due to refusal by par-
ents. Children not enrolled showed no difference from
the study population in any variable, including severity
of croup. The children's ages ranged from 4 to 122
months, 90 being under 6 years of age. Baseline charac-
teristics of the two treatment groups were similar (table
1). Ninety six of the 100 families were contacted after
discharge from the emergency department.

Reattendance with croup after discharge-Eight chil-
dren, all from the placebo group, subsequently attended
a medical facility for croup after discharge (P<0.01;
table 2). No child treated with steroids required further
medical care for croup.

Other parameters-There was no difference between
the groups in admission to hospital with ongoing croup,
duration of croup symptoms, duration of viral
symptoms, and proportion returning to medical care for
any other reason (table 2).

Discussion
In this trial oral dexamethasone 0.15 mg/kg significantly

reduced the number of children with mild croup who
reattended for medical care with ongoing croup.

Meta-analysis of the nine methodologically satisfactory
studies conducted up to 1989 suggested that steroid
therapy was associated with clinical improvement for chil-
dren hospitalised with croup.' Other studies ofinhaled and
parenteral steroids in children admitted to hospital with
croup have all shown benefit from treatment.34'"

DEXAMETHASONE VERSUS BUDESONIDE

Three studies have shown a nebulised steroid,
budesonide, to be beneficial in croup,38 two finding a

reduction in the duration of hospitalisation. One of these
studies, from our hospital,3 also showed that budesonide
(2 mg) and oral dexamethasone (0.6 mg/kg) were more

effective than placebo, with reduced hospitalisation time,
reduction in croup scores compared with placebo from
one hour, and reduced need for nebulised adrenaline after
one hour. Though there were no significant differences in
the efficacy of oral dexamethasone or nebulised budeso-
nide in this study, there was a consistent trend in favour of
the oral preparation. Also, it was our impression that an

oral agent (whether placebo or active drug) was easier to
give to distressed young children than was a nebulised
preparation.
Dexamethasone is also cheaper than nebulised

budesonide and requires no additional equipment such
as facemask and tubing. Hence the practice in our

emergency department is to use oral dexamethasone
rather than budesonide.

PAST STUDIES IN MILD CROUP

Only one study of dexamethasone 0.6 mg/kg intramus-
cularly has looked for benefit from steroids in children not
admitted to hospital with croup.' Of a total of 38 children,
five returned to medical care with ongoing croup, four of
the five having received placebo. Because ofsmall numbers
the study could not show conclusively that steroids were of
benefit in preventing reattendance with croup. Parents,
however, reported a substantial improvement in children
treated with steroids at 24 hours, though the overall time
to resolution ofsymptoms was unchanged. Our study used
more appropriate numbers, a less expensive and less pain-
ful mode of administration, and a quarter ofthe dose. Both
studies found that times to overall resolution of croup
symptoms and viral symptoms were not different between
the steroid and placebo groups. We did not ask about the
severity of croup symptoms at any time but presumably
these were less severe, as no parent of a steroid treated
child sought medical help for croup whereas 16% of the
placebo group did so.

CROUP SCORE

A clinical scoring system is not the ideal means of
assessing response to a therapeutic intervention, but other
means ofdoing so are not practical in croup. Clinical scor-

ing systems are a well established means of evaluating
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Croup score

Score
Stridor
None 0
Only on crying, exertion 1

At rest 2
Severe (biphasic) 3
Retractions
None 0
Only on crying, exertion 1
At rest 2
Severe (biphasic) 3
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Key messages

* Croup is a common presenting problem in paediatric emergency departments
* The benefits of steroids for children admitted to hospital are now well estab-
lished
* Most children with croup may be sent home, though up to one fifth may return
with croup
* A small single dose of oral dexamethasone (0.15 mg/kg) dramatically reduces
the chance of reattending
* All children presenting with croup should be considered for steroids

therapeutic interventions in croup.' 'o " The croup score
used in this study differed from that used in other studies
in that we did not include measures for degree of resdess-
ness or cyanosis. These conditions are difficult to
standardise and are seen primarily in children with very
severe croup, who were excluded from our study.

Also a subjective assessment of cyanosis was not neces-
sary in our study, as all children were monitored at presen-
tation with pulse oximetry. As reported in our earlier work,
to ensure an acceptable level of interobserver agreement
for our modified croup score a score was blindly assigned
prospectively by two workers to 15 randomly selected chil-
dren with croup not in the trial.4 The weighted x statistic
was 0.87, indicating acceptable interobserver agreement.

SPASMODIC CROUP
As in our earlier studies, we did not attempt to distin-

guish viral from spasmodic croup, as it is often difficult
to make this distinction in practice and definitions of
viral and spasmodic croup vary. Studies have shown
improvement after steroid administration in both viral7
and spasmodic6 12 croup, though other investigators
have not distinguished between the two entities.'0 13
Many children presenting in our study had features to
suggest both viral (for example, fever and rhinorrhoea)
and spasmodic (for example, recurrent episodes)
aetiologies, and some Workers argue that the two condi-
tions lie at each extreme of a continuous spectrum.'4 15

EVIDENT BENEFITS OUTrWEIGH POTENTIAL HARM
There has been reluctance in the past to use steroids

for croup, even for hospitalised children, partly owing to
a lack of acceptable evidence. Secondly, there is an often
stated feeling that croup is a benign self limiting condi-
tion and that steroids are potentially harmful. This
argument especially applied to children with milder
croup who were not admitted to hospital and when no
definite benefits were known. Our results provide

evidence of such benefits. Also it must be remembered
that even mild croup can develop into a very frightening
condition and that as many as 10-15% of children who
present to emergency departments and are sent home
return to medical care because of parental concern.

During this study one child from the placebo group was
considered worrying enough to be admitted to hospital
after reattendance. Though the merits of using any
medication must be carefully considered, it is worth
remembering that it is routine to give up to five to 10 times
the equivalent dose ofsteroids over several days to children
with mild asthma attacks who present to emergency
departments and are not admitted.

In summary, we have shown that using oral
dexamethasone in a dose of 0.15 mg/kg in a
paediatricemergency department is effective in reduc-
ing the reattendance of children with mild croup.
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A MEMORABLE PATIENT

A palpable success

Many years ago a young mother came to see me. At the paediatric hospital department with a gentle and, I
end of the consultation she made one of those "seeing hope, diplomatic suggestion that palpation of the baby's
I'm here, doctor" requests for me to look at her baby's abdomen should be kept to the absolute minimum. The
nappy rash. Normally I would deal with this while the following day a large Wilm's tumour was successfully
baby sat on the mother's knee, but for some reason I removed.
asked her to lay the baby on the examination couch. On Some years later my young patient proudly presented
partially unclothing the baby I was able, quite easily, to me with a first year school photograph. This lay in the
confirm the mother's diagnosis. While discussing the top drawer of my desk for many years until I retired a
management of the rash I, almost absentmindedly, laid few years ago.
my hand on the baby's abdomen-probably to soothe I often wondered what the outcome would have been
my little patient. I was amazed and appalled to feel a had I not so fortuitously and almost casually laid my
mass occupying almost half of the left hand side of the hand on the baby's tummy.-w F PAVELEY is a retired
abdominal cavity. I immediately referred the baby to the general practitioner in Derby
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