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ABSTRACT

Background

Glucocorticoids are commonly used for croup in children. This is an update of a Cochrane Review published in 1999 and previously updated
in 2004 and 2011.

Objectives

To examine the effects of glucocorticoids for the treatment of croup in children aged 0 to 18 years.

Search methods

We searched the Cochrane Central Register of Controlled Trials (CENTRAL) (the Cochrane Library, Issue 2, 2018), which includes the
Cochrane Acute Respiratory Infections Group's Specialised Register, Ovid MEDLINE Epub Ahead of Print, In-Process & Other Non-
Indexed Citations and Ovid MEDLINE (1946 to 3 April 2018), and Embase (Ovid) (1996 to 3 April 2018, week 14), and the trials registers
ClinicalTrials.gov (3 April 2018) and the World Health Organization International Clinical Trials Registry Platform (ICTRP, 3 April 2018). We
scanned the reference lists of relevant systematic reviews and of the included studies.

Selection criteria

We included randomised controlled trials (RCTs) that investigated children aged 0 to 18 years with croup and measured the effects of
glucocorticoids, alone or in combination, compared to placebo or another pharmacologic treatment. The studies needed to report at
least one of our primary or secondary outcomes: change in croup score; return visits, (re)Jadmissions or both; length of stay; patient
improvement; use of additional treatments; and adverse events.

Data collection and analysis

One author extracted data from each study and another verified the extraction. We entered the data into Review Manager 5 for meta-
analysis. Two review authors independently assessed risk of bias for each study using the Cochrane 'Risk of bias' tool and the certainty of
the body of evidence for the primary outcomes using the GRADE approach.

Main results

We added five new RCTs with 330 children. This review now includes 43 RCTs with a total of 4565 children. We assessed most (98%) studies
as at high or unclear risk of bias. Compared to placebo, glucocorticoids improved symptoms of croup at two hours (standardised mean
difference (SMD) -0.65, 95% confidence interval (Cl) -1.13 to -0.18; 7 RCTs; 426 children; moderate-certainty evidence), and the effect lasted
for at least 24 hours (SMD -0.86, 95% CI -1.40 to -0.31; 8 RCTs; 351 children; low-certainty evidence). Compared to placebo, glucocorticoids
reduced the rate of return visits or (re)admissions or both (risk ratio 0.52, 95% Cl 0.36 to 0.75; 10 RCTs; 1679 children; moderate-certainty
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evidence). Glucocorticoid treatment reduced the length of stay in hospital by about 15 hours (mean difference -14.90, 95% Cl -23.58 to
-6.22; 8 RCTs; 476 children). Serious adverse events were infrequent. Publication bias was not evident. Uncertainty remains with regard to
the optimal type, dose, and mode of administration of glucocorticoids for reducing croup symptoms in children.

Authors' conclusions

Glucocorticoids reduced symptoms of croup at two hours, shortened hospital stays, and reduced the rate of return visits to care. Our
conclusions have changed, as the previous version of this review reported that glucocorticoids reduced symptoms of croup within six hours.

PLAIN LANGUAGE SUMMARY

Glucocorticoids for croup in children
Review question

We assessed the effectiveness of glucocorticoids for croup in children to determine if they reduced croup symptoms; minimised return
visits to care; shortened length of stay; reduced the need for additional treatments; or had side effects.

Background

Croup causes the throat and windpipe to swell, resulting in hoarseness, a barking cough, and noisy breathing. Glucocorticoids can reduce
swelling, making it easier to breathe.

This review was previously published in 1999 and updated in 2004 and 2011.
Search date

We searched for articles published up to 3 April 2018.

Study characteristics

We included 43 studies with 4565 children aged up to 18 years published from 1964 to 2013. The glucocorticoids investigated included
beclomethasone, betamethasone, budesonide, dexamethasone, fluticasone, and prednisolone. Most studies (26, 60%) compared any
glucocorticoid to placebo. Of these, 15 (58%) tested dexamethasone compared to placebo. Three studies compared 0.6 mg/kg to 0.15
mg/kg dosages of dexamethasone, a common clinical question. Half of the studies (22, 51%) described outpatients who presented to
emergency departments or outpatient clinics, and 18 (42%) took place in North America, eight (19%) in Europe, seven (16%) in Asia, and 10
(23%) in Australia. Twenty-six (60%) studies compared glucocorticoids to fake treatment (placebo); four (10%) compared glucocorticoids
to epinephrine; 11 (26%) compared one glucocorticoid to another; three (7%) compared one glucocorticoid to a combination of
glucocorticoids; five (12%) compared glucocorticoids given in different ways; and four (9%) compared glucocorticoids given in different
amounts.

Study funding sources

Funding sources included government (12%), academic or research institute (7%), industry (19%), or foundations (7%). More than half of
studies (56%) did not report funding sources.

Key results

Glucocorticoids improved croup symptoms at two hours (moderate-certainty evidence), and the effect lasted at least 24 hours (low-
certainty evidence). Glucocorticoids reduced rates of return visits, admissions, and readmissions (moderate-certainty evidence). When
treated with placebo, 204 of every 1000 children will return for medical care. When treated with glucocorticoids, 74 to 153 of every
1000 children will return for medical care. Glucocorticoids reduced length of stay by 15 hours (range 6 to 24 hours), but made no
difference in need for additional treatments. Of studies that compared glucocorticoids to placebo, 50% collected data on side effects. Four
studies reported rare occurrences of secondary infections (e.g. pneumonia, ear infection). Most other side effects were not severe (e.g.
emotional distress, hyperactivity, vomiting). We are not certain which type, amount, and administration mode (oral, inhaled, injected) of
glucocorticoids is best for reducing symptoms of croup in children.

Quality of the evidence

Most studies (98%) had methods problems, reporting issues, or both.

Glucocorticoids for croup in children (Review) 2
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SUMMARY OF FINDINGS

Summary of findings for the main comparison. Any glucocorticoid compared to placebo for croup

Any glucocorticoid compared to placebo for croup

Patient or population: children with croup
Intervention: any glucocorticoid
Comparison: placebo

Outcomes Anticipated absolute effects* (95% Cl) Relative effect  N¢ of partici- Certainty of Comments**
(95% Cl) pants the evidence
Placebo Any glucocorticoid (studies) (GRADE)
Change in croup score. As- The mean change The mean change in croup - 426 BPO A standard deviation
sessed with different scores  in croup score was score was 0.65 standard devia- (7 RCTs) MODERATE® of 0.65 represents a
in different studies. Lower -1.50to -0.81. tions more (1.13 more to 0.18 moderate difference
scores mean fewer symp- more). between groups.

toms. (follow-up: 2 hours)

Change in croup score. As- The mean change The mean change in croup - 959 ODDO
sessed with different scores  in croup score was score was 0.76 standard devia- (11 RCTs) MODERATEDP
in different studies. Lower -3.23t0 -0.65. tions more (1.12 more to 0.40

scores mean fewer symp- more).

toms. (follow-up: 6 hours)

A standard deviation
of 0.76 represents a
large difference be-
tween groups.

Change in croup score. As- The mean change The mean change in croup - 571 B0
sessed with different scores  in croup score was score was 1.03 standard devia- (8 RCTs) MODERATEC
in different studies. Lower -7.62 to -1.00. tions more (1.53 more to 0.53

scores mean fewer symp- more).

toms. (follow-up: 12 hours)

A standard deviation
of 1.03 represents a
large difference be-
tween groups.

Change in croup score. As- The mean change The mean change in croup - 351 ®&®00
sessed with different scores  in croup score was score was 0.86 standard devia- (8 RCTs) Lowd
in different studies. Lower -2.56 to -1.05. tions more (1.40 more to 0.31

scores mean fewer symp- more).

toms. (follow-up: 24 hours)

A standard deviation
of 0.86 represents a
large difference be-
tween groups.

Return visits or (re)admis- Study population RR0.52 1679 SPDO
sions or both (0.36t0 0.75) (10 RCTs) MODERATE®
204 per 1000 106 per 1000
(74 to 153)
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Adverse events 13/26 (50%) studies reported collecting adverse events data, and 8/13 (62%) reported no serious adverse events. Bjornson 2004 reported 7
instances of pneumonia (3/359, 0.83% in the dexamethasone group and 4/361, 1.11% in the placebo group). Johnson 1996 reported 1 child
with neutropenia consistent with bacterial tracheitis in the dexamethasone group (1/28, 3.57%). Kuusela 1988 reported 7 secondary bacte-
rial infections (pneumonia, sinusitis, otitis media) requiring antibiotic therapy: 5/35, 14% in the dexamethasone group and 2/16, 12.5% in
the placebo group. Super 1989 reported 1 child with pneumonitis in the placebo group (1/13, 7.7%) and 2 children with pneumonia in the
dexamethasone group (2/16, 12.5%). Roberts 1999 reported 1 instance of exacerbated symptoms, 5 children with emotional distress, 2 with
vomiting, and 1 instance of eye irritation in the budesonide group (9/42, 21.4%) and 3 instances of exacerbated symptoms, 6 children with
emotional distress, 3 with vomiting, 2 rashes, and 1 instance each of eye irritation and tongue irritation in the placebo group (16/40, 40%).

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% ClI).

**We used Cohen's interpretation of effect sizes to determine the magnitude of the difference between groups (0.2 represents a small effect, 0.5 represents a medium ef-
fect, 0.8 represents a large effect).

Cl: confidence interval; RCT: randomised controlled trial; RR: risk ratio

GRADE Working Group grades of evidence

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low certainty: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

awe downgraded by one level for inconsistency. There was considerable heterogeneity (1> = 81%), and variation in point estimates.
bwe downgraded by one level for inconsistency. There was considerable heterogeneity (12 = 83%), and variation in point estimates and in direction of effects for one study.
cWe downgraded by one level for inconsistency. There was considerable heterogeneity (1> = 86%), and variation in point estimates.

dwe downgraded by two levels for inconsistency. There was considerable heterogeneity (12 = 81%), and variation in point estimates. The confidence intervals did not overlap for

some studies. There was variation in the direction of effects.
eWe downgraded by one level for inconsistency. There was substantial heterogeneity (I> = 52%), and variation in point estimates.

Summary of findings 2. Any glucocorticoid compared to epinephrine for croup

Any glucocorticoid compared to epinephrine for croup

Patient or population: children with croup
Intervention: any glucocorticoid
Comparison: epinephrine

Outcomes Anticipated absolute effects* (95% Cl) Relative effect  N° of partici- Certainty of Comments**
(95% Cl) pants the evidence
Epinephrine Any glucocorticoid (studies) (GRADE)
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Change in croup score. Assessed with
different scores in different studies.
Lower scores mean fewer symptoms.
(follow-up: 2 hours)

The mean change
in croup score

was -4.24 to -3.74.

The mean change in croup
score was 0.77 standard de-
viations less (0.24 more to
1.77 less).

130
(2 RCTs)

S000
Lowa, b

A standard deviation
of 0.77 represents a
large difference be-
tween groups.

Change in croup score. Assessed with
different scores in different studies.
Lower scores mean fewer symptomes.
(follow-up: 6 hours)

The mean change
in croup score

was -1.25to -1.10.

The mean change in croup
score was 0.10 standard de-
viations more (1.18 more to
0.97 less).

(2RCTs)

DO
VERY LOW¢, d

A standard deviation
of 0.10 represents a
minimal difference
between groups.

Change in croup score. Assessed with
different scores in different studies.
Lower scores mean fewer symptoms.
(follow-up: 12 hours)

The mean change
in croup score

was -3.86 to -1.45.

The mean change in croup
score was 0.07 standard de-
viations more (0.57 more to
0.43 less).

129
(3RCTs)

SODO
MODERATE®

A standard deviation
of 0.07 represents a
minimal difference
between groups.

Change in croup score. Assessed with
different scores in different studies.
Lower scores mean fewer symptoms.
(follow-up: 24 hours)

The mean change
in croup score

was -4.40 to -2.01.

The mean change in croup
score was 0.17 standard de-
viations less (0.18 more to
0.51 less).

129
(3RCTs)

DOPO
MODERATEf

A standard deviation
of 0.17 represents a
small difference be-
tween groups.

Return visits or (re)admissions or
both

Study population

0 per 1000

0 per 1000
(0to 0)

RD 0.00
(-0.04 to 0.04)

130
(2 RCTs)

SOPO
MODERATEE

Adverse events

3/4 (75%) studies reported collecting adverse events data. Fitzgerald 1996 reported no serious adverse events. Kuusela 1988 report-
ed 5 cases of secondary bacterial infections (pneumonia, sinusitis, otitis media) requiring antibiotic therapy in the dexamethasone
group (5/16, 31.3%). Eboriadou 2010 reported 4 cases of tremor and tachycardia (4/25, 16%) in the epinephrine group.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).

**We used Cohen's interpretation of effect sizes to determine the magnitude of the difference between groups (0.2 represents a small effect, 0.5 represents a medium effect,

0.8 represents a large effect).

Cl: confidence interval; RCT: randomised controlled trial; RD: risk difference

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different.

Low certainty: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.
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aWe downgraded by one level for inconsistency. There was considerable heterogeneity (1 =
intervals.

bWe downgraded by one level for imprecision. The sample size was small (did not meet the optimal information size). The effect estimate included both the null effect and a
clinically important benefit for epinephrine compared to glucocorticoids.

cWe downgraded by two levels for inconsistency. There was considerable heterogeneity (12 = 78%), and variation in point estimates and in the direction of effects.

dwe downgraded by one level forimprecision. The sample size was small (did not meet optimal information size). The effect estimate included both the null effect and a clinically
important effect for glucocorticoids compared to epinephrine.

eWe downgraded by one level for imprecision. The sample size was small (did not meet optimal information size).

fwe downgraded by one level for imprecision. The sample size was small (did not meet the optimal information size).

8We downgraded by one level for imprecision. The sample size was small (did not meet the optimal information size).

87%), and variation in point estimates. There was minimal overlap of the confidence
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BACKGROUND

Description of the condition

Croup (laryngotracheobronchitis) is a common cause of upper
airway obstruction in children and is characterised by hoarseness,
a barking cough, and inspiratory stridor. These symptoms are
thought to occur as a result of oedema of the larynx and trachea,
which has been triggered by a recent viral infection. Parainfluenza
virus type 1 is the pathogen most commonly identified in cases
of croup (Rihkanen 2008). Although croup is a self limiting illness,
it is a large burden on healthcare systems because of frequent
visits to doctors and emergency departments and, when necessary,
hospitalisations. Each year, about 3% of children are diagnosed
with croup, usually between the ages of six months and three years
(Johnson 2009). During a six-year period in Alberta, Canada, 20,019
infants aged under two years visited emergency departments for
27,355 episodes of croup, of whom 8.0% were admitted to hospital
(Rosychuk 2010). Population-based studies indicate that less than
5% of children with croup are typically admitted to the hospital for
treatment (Bjornson 2008).

Description of the intervention

Since the late 1980s it has been recognised that glucocorticoids
provide some clinical benefit for children with croup. In
1989, a meta-analysis by Kairys 1989 showed that treatment
with glucocorticoids resulted in significantly greater clinical
improvement after 12 hours and a reduced incidence of intubations
as compared to placebo. In 2000, a meta-analysis by Griffin
2000 demonstrated that treatment with glucocorticoids resulted
in greater improvements in croup score and fewer hospital
admissions compared to placebo. Although racemic adrenaline
(epinephrine), or L-adrenaline, has been shown to provide
temporary relief to children with croup, it is not thought to have
long-term benefits (Bjornson 2008; Johnson 2009; Waisman 1992).
In the past, the standard management of croup included mist
treatment (i.e. treatment with humidified air), although there is
little evidence of its effectiveness (Bjornson 2008; Lavine 2001;
Moore 2007; Neto 2002; Scolnik 2006).

How the intervention might work

Localised inflammation of the upper airway caused by a virus is
believed to cause croup symptoms. The narrowest part of the
airway is the subglottic region. Even small amounts of oedema
in this region can significantly increase the work of breathing in
young children because airway resistance increases dramatically.
Poiseuille's law states that airway resistance is related to the radius
of the airway to the power of four (Loftis 2006). Glucocorticoids
are believed to reduce the degree of inflammation and swelling
through their anti-inflammatory properties, leading to decreased
effort in breathing for the child.

Why it is important to do this review

This Cochrane Review was first published in the Cochrane Library
in 1999 and included 24 randomised controlled trials (RCTs) that
examined the effectiveness of glucocorticoids for children with
croup (Ausejo 2000). Since then, there has been continued interest
in the use of glucocorticoids to treat young people with croup, and
new RCTs have been published. The review was updated in 2004
(Russell 2004) and 2011 (Russell 2011) to include RCTs published
since the first version of this review was completed (Ausejo 2000).

Areas of uncertainty remained regarding the use of glucocorticoids
in children with croup, for example glucocorticoids provided via
different modes of administration (oral, nebulised, intramuscular)
and the role of glucocorticoids in mild cases of croup. The validity
of the results in previous versions of the review was threatened by
publication bias. The incorporation of new RCTs may influence the
presence of publication bias.

It was important to update this review to incorporate newly
published evidence. Furthermore, previous versions of this review
did not extract and analyse data for all relevant primary
and secondary outcomes, and did not incorporate complete
assessments of study-level risk of bias or outcome-level certainty
of evidence. These elements are now recognised as critical to
interpreting the findings of a systematic review. Moreover, data
on adverse events, a potentially important outcome, were not
extracted. For the first time in this update, we have extracted and
analysed data for all primary and secondary outcomes, judged risk
of bias for all included studies, and assessed the certainty of the
evidence for the primary outcomes using GRADE principles. We
have also presented data on adverse events.

OBJECTIVES

To examine the effects of glucocorticoids for the treatment of croup
in children aged 0 to 18 years.

METHODS

Criteria for considering studies for this review
Types of studies

We only included RCTs. Studies that met our inclusion criteria were
included regardless of language, publication status, trial conduct
and reporting quality, or risk of bias. We excluded all other study
designs.

Types of participants

We included studies of children aged 0 to 18 years diagnosed with
croup, pseudo croup, or laryngotracheitis. We defined croup as
a syndrome consisting of hoarseness, barking cough, and stridor,
in which alternative diagnosis of acute stridor was excluded. We
included both inpatients and outpatients; we considered children
admitted to the emergency department to be outpatients.

Types of interventions

We included studies where the experimental intervention was one
or more glucocorticoid, provided via any mode of administration.
We placed no restrictions on the type or dose of glucocorticoid
administered. We included any study where the comparator
was placebo or any other active pharmacologic treatment.
Comparisons included: any glucocorticoid compared to placebo;
any glucocorticoid compared to epinephrine; one glucocorticoid
compared to one or a combination of other glucocorticoids;
glucocorticoids given by different modes of administration;
glucocorticoids given in different doses. We excluded studies if
none of the treatment groups received one or more glucocorticoid.

Types of outcome measures

We included RCTs that measured and reported on one or more of
our primary or secondary outcomes, as follows.
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Primary outcomes

1. Change in clinical croup score from baseline to 2, 6, 12, and/or
24 hours.

2. Return visits or (re)admissions to the hospital or both.

Secondary outcomes

1. Length of stay in the hospital or emergency department.

2. Patient improvement at 2, 6, 12, and/or 24 hours (yes or no, as
reported in the individual studies).

3. The use of additional treatments, including: antibiotics,
epinephrine, intubation/tracheostomy, mist tent, and/or
supplemental glucocorticoids.

4. Any adverse events.

We excluded studies that did not report on any of the primary or
secondary outcomes.

Search methods for identification of studies
Electronic searches

We searched electronic sources using a strategy developed by
a research librarian on 3 April 2018 (Appendix 1). We included
subject headings and key words for croup and glucocorticoids, and
restricted the search to RCTs. We searched the Cochrane Central
Register of Controlled Trials (CENTRAL) (the Cochrane Library, Issue
2,2018), which includes the Cochrane Acute Respiratory Infections
Group's Specialised Register, Ovid MEDLINE Epub Ahead of Print, In-
Process & Other Non-Indexed Citations and Ovid MEDLINE (1946 to
3 April 2018), and Embase (Ovid) (1996 to 3 April 2018, week 14).

Aninterim update search of the following databases was performed
by previous review authors in 2014: CENTRAL (the Cochrane
Library 2014, Issue 8), MEDLINE (1966 to September week 1, 2014),
MEDLINE In-Process & Other Non-Indexed Citations (12 September
2014), and Embase (1974 to September 2014) (Appendix 2). The
results for the 2014 searches are included in this update of the
review, and previous versions of the review have been used as
sources of studies (Ausejo 1999; Ausejo 2000; Russell 2004; Russell
2011).

Searching other resources

We searched the US National Institutes of Health Ongoing
Trials Register ClinicalTrials.gov (www.clinicaltrials.gov) and the
World Health Organization (WHO) International Clinical Trials
Registry Platform (ICTRP) (apps.who.int/trialsearch) on 3 April 2018
(Appendix 1). We scanned the reference lists of relevant systematic
reviews identified during screening and of the included studies
to identify additional relevant primary studies. A separate author
group searched the same trial registries as part of the interim
update search on 16 September 2014.

Data collection and analysis
Selection of studies

The unique records identified via the search following the removal
of duplicates were stored in EndNote reference management
software (EndNote). These records were transferred to a Microsoft
Excel workbook for screening (Microsoft Excel). Two review authors
(AG, CJ) independently screened the records, first by title and
abstract (when available), and then by full text. During title

and abstract screening, the review authors marked each record
as 'include’, 'exclude’, or 'unsure' All records marked 'include’
or 'unsure' by either review author were selected for full-text
screening. During full-text screening, the review authors again
marked each candidate record as 'include, 'exclude', or 'unsure',
The review authors then convened to reach consensus on which
studies should be included. In the case of uncertainty, a third review
author (MG) or an independent third party provided arbitration.
Members of another author group screened the records identified
in the 2014 interim update search following a similar process.

Data extraction and management

Two review authors (AG, MG) extracted data from the English
and French language studies using a Microsoft Excel workbook
designed by the review author team (Microsoft Excel). Data from
the Spanish and Danish language studies were extracted by native
or second-language speakers external to the author team. From
each included study, we extracted characteristics of the children
(inpatient or outpatient; croup severity), croup score used (if
relevant), and experimental and controlinterventions (type of drug,
route of administration, dosage). We also collected data on the
primary and secondary outcome measures when available. We
extracted croup-related return visits or (re)admissions or both if
specified in the publication. If the reason for a return visit and/
or (re)admission was not specified, we extracted all return visits,
admissions, and readmissions. In some studies, admissions, return
visits, and readmissions were reported. In this case, we extracted
the data as follows: admissions when reported with or without
return visits and/or readmissions; return visits if reported with
or without readmissions, and admissions was not reported; and
readmissions if neither admissions nor return visits was reported.
One review author (AG, MG, or CJ) verified the data extracted from
eachindividual study to identify and correct errors or omissions. No
additional data were obtained from trial authors for this update.

We extracted data from graphs using Plot Digitizer open source
software from 12 studies (Amir 2006; Cetinkaya 2004; Duman 2005;
Eboriadou 2010; Fifoot 2007; Fitzgerald 1996; Geelhoed 1995a;
Geelhoed 1995b; Geelhoed 1995c; Geelhoed 2005; Husby 1993;
Kuusela 1988; Roberts 1999). Plot Digitizer and similar tools enable
data to be extracted from graphs with greater efficiency and
interrater reliability compared to manual extraction (Burda 2017;
Kadic 2016). Two review authors (AG, MG) independently extracted
datafrom the available graphs and convened to reach consensuson
the values obtained. When the extracted values were very similar,
we took the mean of both authors' estimates. When the values
did not coincide, we re-extracted the data to resolve errors in
estimation.

Assessment of risk of bias in included studies

We used the Cochrane 'Risk of bias' tool (2010 version) to assess
risk of bias for all included studies (Higgins 2011b). Following
Cochrane standards, we judged the risk of bias for each record
as low, unclear, or high among seven domains: random sequence
generation, allocation concealment, blinding of participants and
personnel, blinding of outcome assessors, incomplete outcome
data, selective reporting, and other bias. We determined overall
risk of bias as follows: low when all domains were judged as low
risk; unclear when one or more domains were judged as unclear
risk and no domains were judged as high risk; and high when one
or more domains were judged as high risk. Two review authors
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(AG, MG) independently assessed risk of bias for each included
study. For the Danish and Spanish language studies, native or
second-language speakers extracted relevant text snippets from
the studies and translated these to English to facilitate the 'Risk
of bias' assessments. In the case of disagreement, the review
authors discussed the judgements for each domain and overall
until consensus was reached. When the review authors could not
reach consensus, a third party external to the review team was
consulted to facilitate a decision.

When available, we used trial registers to complement the
assessment of risk of bias. We searched for trials registered on
ClinicalTrials.gov, the WHO ICTRP, the ISRCTN registry, and via
Google. We identified trial register records for two (5%) of 43
included studies (Fifoot 2007; Garbutt 2013).

Measures of treatment effect

We entered all search results into Review Manager 5 for analysis
(Review Manager 2014). Croup scores were reported as the
Westley score (Westley 1978), the telephone outpatient (TOP) score
(Bjornson 2016), the Downes and Raphaelly score (Downes 1975),
or various author-created scales. We therefore used standardised
mean differences (SMDs) to combine the outcome for any croup
score. A treatment effect (difference between treatment means)
divided by its measurement variation (e.g. a pooled standard
deviation) gives the SMD. We did not find effect estimates to be
significantly different between Westley and other croup scores, so
we included studies that reported any croup score in the subgroup
analyses. Of note, a decrease in Westley score of one point from
baseline is thought to be a clinically important change.

We expressed length of stay as mean differences (MDs) and
calculated an overall MD. We calculated risk ratios (RRs) for binary
data (i.e. return visits and/or (re)admissions, patient improvement,
use of additional treatments). We calculated risk differences (RDs)
where outcomes had zero events in both groups. For return visits
and/or (re)admissions, we calculated the number needed to treat
for an additional beneficial outcome (NNTB) for significant results.
Because there was substantial variation in control group event
rates between studies, we reported the NNTB for the mean control
group rate, as well as for the smallest and largest control group rate
observed.

We reported data on adverse events narratively.

Unit of analysis issues

We calculated the change from baseline croup score in 28 (65%)
studies where the change from baseline measures was not reported
directly (Alshehr 2005; Amir 2006; Cetinkaya 2004; Chub-Uppakarn
2007; Dobrovoljac 2012; Duman 2005; Eboriadou 2010; Fifoot 2007;
Fitzgerald 1996; Geelhoed 1995a; Geelhoed 1995b; Geelhoed 1995c;
Geelhoed 2005; Godden 1997; Husby 1993; Johnson 1996; Klassen
1994; Klassen 1998; Kuusela 1988; Leipzig 1979; Martinez Fernandez
1993; Massicotte 1973; Rittichier 2000; Roberts 1999; Roorda 1998;
Super 1989; Vad Pedersen 1998; Von Miihlendahl 1982).

We pooled counts, means, and variances using standard formulae
for six (14%) studies that contained more than one experimental
treatment group (Cetinkaya 2004; Eboriadou 2010; Fifoot 2007;
Geelhoed 1995¢; Johnson 1998; Luria 2001). One study by Geelhoed
(Geelhoed 1995a; Geelhoed 1995b), and another by Skowron
(Skowron 1966a; Skowron 1966a&b; Skowron 1966b), presented

the results of two individual trials in one publication. We treated
these as separate comparisons in the analyses and used pooled
counts only when they were reported as such in the publications.

Dealing with missing data

When they were not directly reported, we estimated the variances
for continuous data in accordance with the work of Abrams 2005
and Follmann 1992. Using standard formulae, we imputed standard
deviations from standard errors in three (7%) studies (Alshehr
2005; Johnson 1998; Von Miihlendahl 1982), ranges in three (7%)
studies (Alshehr 2005; Roorda 1998; Super 1989), 95% confidence
intervals (Cls) in two (5%) studies (Fitzgerald 1996; Klassen 1998),
and interquartile ranges (IQRs) in three (7%) studies (Johnson 1996;
Klassen 1994; Klassen 1998). For the change in croup score from
baseline, when not directly reported (n = 14, 33%), we derived
the variance of the change assuming a correlation of 0.5 between
pre- and post-treatment scores (Alshehr 2005; Amir 2006; Chub-
Uppakarn 2007; Fitzgerald 1996; Johnson 1996; Klassen 1994;
Klassen 1998; Kuusela 1988; Leipzig 1979; Martinez Fernandez 1993;
Roorda 1998; Super 1989; Vad Pedersen 1998; Von Miihlendahl
1982).

For 11 (26%) studies where there were inadequate data from
which to impute variances for change in croup score or length
of stay, we substituted average variances from other studies in
the main analysis (Cetinkaya 2004; Dobrovoljac 2012; Eboriadou
2010; Geelhoed 1995c¢; Geelhoed 2005; Godden 1997; Husby 1993;
Kuusela 1988; Massicotte 1973; Roberts 1999; Skowron 1966a;
Skowron 1966b). When the number of studies with imputed data
within a meta-analysis is relatively small, Furukawa and colleagues
assert that variance data can be safely borrowed from other studies
and still provide accurate results (Furukawa 2006). For certain
outcomes only one study was included in the comparison, and that
study did not report a variance estimate. In this case, we did not
calculate a point estimate of effect (Cetinkaya 2004; Duman 2005;
Fifoot 2007; Geelhoed 1995a; Geelhoed 1995b; Geelhoed 1995c;
Geelhoed 2005; Rittichier 2000).

We substituted medians for means in eight (19%) studies (Alshehr
2005; Geelhoed 1995a; Geelhoed 1995b; Geelhoed 1995¢; Johnson
1996; Klassen 1994; Klassen 1998; Super 1989; Von Mihlendahl
1982). When data for our prespecified time points (2, 6, 12, and
24 hours from baseline) were not reported, we used time points
close to these if available. We substituted one hour for two hours
in one study (Dobrovoljac 2012); four hours for six hours in 12
(28%) studies (Alshehr 2005; Amir 2006; Fifoot 2007; Geelhoed
1995a; Geelhoed 1995b; Geelhoed 1995c¢; Geelhoed 2005; Godden
1997; Johnson 1996; Klassen 1994; Klassen 1996; Klassen 1998;
Massicotte 1973); five hours or discharge for six hours in one study
(Johnson 1998); and 14 hours for 12 hours in one study (Massicotte
1973).

Assessment of heterogeneity

We assessed heterogeneity quantitatively with the Chi? test for
heterogeneity and the I? statistic (Higgins 2002). The I? statistic
indicates the per cent variability due to between-study (or
interstudy) variability as opposed to within-study (or intrastudy)
variability. We considered an 1> of less than 40% to be low
(potentially unimportant), 30% to 60% to be moderate, 50% to 90%
to be substantial, and 75% to 100% to be considerable (see Higgins
2011a, Section 9.5.2).
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Assessment of reporting biases

In addition to visually inspecting the funnel plots, we used the
rank correlation test and weighted regression for the detection of
publication bias (Begg 1994; Egger 1997; Light 1984). We used more
than one method because the relative merits of the methods are
not well established.

Data synthesis

We used random-effects models to combine treatment effects
regardless of quantified heterogeneity for the analyses of all
outcomes.

GRADE and 'Summary of findings' tables

We created 'Summary of findings' tables for our two main
comparisons (any glucocorticoid compared to placebo, and
any glucocorticoid compared to epinephrine) for the primary
outcomes: change in croup score at 2, 6, 12, and 24 hours from
baseline, and return visits or (re)admissions or both. We used
the five GRADE considerations (study limitations, consistency of
effect, imprecision, indirectness, and publication bias) to assess
the certainty of the body of evidence as it relates to the studies
that contributed data to the meta-analyses (Atkins 2004). We
used methods and recommendations described in Section 8.5
and Chapter 12 of the Cochrane Handbook for Systematic Reviews
of Interventions (Higgins 2011a), employing GRADEpro GDT 2015
software. We justified all decisions to downgrade the certainty
of the evidence using footnotes, and made comments to aid the
readers' understanding where necessary. Of note, we downgraded
single-study analyses for inconsistency, because there was no
evidence of consistency. We also created 'Summary of findings'
tables for the remaining comparisons. To not detract from the
two main comparisons, these are included in the Additional tables
section.

Subgroup analysis and investigation of heterogeneity

We explored heterogeneity between studies using subgroup
analyses for the primary outcomes of change in croup score from
baselineto 2,6, 12,and 24 hours, and return visits or (re)admissions
or both, using the Chi? test for subgroup differences in meta-
analysis. We explored heterogeneity by croup score, by inpatient or
outpatient status, and by glucocorticoid.

Sensitivity analysis

In some analyses, we imputed variance data for most of the
included RCTs (e.g. any glucocorticoid compared to placebo,
change in croup score after two hours). We undertook sensitivity
analyses for these and all other analyses containing imputed
variance data using the largest, smallest, and average variances

from the otherincluded RCTs. As per the protocol for the review, we
did not undertake any additional sensitivity analyses.

RESULTS

Description of studies
Results of the search

Aninterim search in 2014 identified 30 unique studies. The previous
authors screened the studies, and added one new included
study, Dobrovoljac 2012, and one new excluded study, Faghihinia
2007. The previous authors classified three trials as awaiting
classification (Eboriadou 2010; Garbutt 2013; Mohammadzadeh
2014).

Our 2018 searches identified 79 records. This included 69 records
retrieved via the database searches; five records identified via
the trial register searches; three trials awaiting classification from
the 2014 search (Eboriadou 2010; Garbutt 2013; Mohammadzadeh
2014); and two trials identified via other means (Chub-Uppakarn
2007; Soleimani 2013). We identified Soleimani 2013 via a search
of Google.ca. This study was not indexed in any of the databases
that we otherwise searched. We identified Chub-Uppakarn 2007
following a scan of the list of excluded studies from the previous
version of this review, and it appeared to meet our inclusion criteria.

After removing duplicates, we screened 55 records by title and
abstract and excluded 44 records. We screened the remaining 11
records by full text and included four studies (Chub-Uppakarn 2007;
Eboriadou 2010; Garbutt 2013; Soleimani 2013). We also included
one new ongoing study (ACTRN12609000290291). We added five
excluded studies: Gill 2017 and Roked 2015 were not randomised
trials; the intervention was not a glucocorticoid in Eghbali 2016 and
Mohammadzadeh 2014; and Faraji-Goodarzi 2018 did not report
any relevant outcomes. We excluded one new ongoing study as
it reported no relevant outcomes and was terminated due to
inadequate recruitment (NCT01748162).

A flow diagram illustrating the study selection process for the
2018 search is shown in Figure 1. We added five new RCTs with
330 children (Chub-Uppakarn 2007; Dobrovoljac 2012; Eboriadou
2010; Garbutt 2013; Soleimani 2013). We included 43 studies
(involving a total of 4565 children) in this 2018 updated review (see
Characteristics of included studies). Two of the included studies
reported on the findings of two individual RCTs each (Geelhoed
1995a; Geelhoed 1995b; Skowron 1966a; Skowron 1966a&b;
Skowron 1966b). We presented these as separate comparisons in
the analyses and only pooled the data when they were presented
as such in the publication (Skowron 1966a&b). One of the included
studies was published in both English and Danish (Husby 1993). We
used the English report to complete the data extraction and 'Risk of
bias' appraisal.
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Figure 1. Flow diagram of study selection for the 2018 update searches. In 2014, the review authors identified 30
studies in an interim update search. The review authors included one new study, Dobrovoljac 2012, and excluded

one new study, Faghihinia 2007.
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Included studies
Participant and trial characteristics

Forty studies (93%) were published in English, and one each in
French (Massicotte 1973), Spanish (Martinez Fernandez 1993), and
Danish (Vad Pedersen 1998). Three studies (7%) included children
with mild croup (Bjornson 2004; Geelhoed 1996; Luria 2001).
Sample sizes tended to be small with a median of 72 (interquartile
range (IQR) 54 to 99) children. Twenty-two studies (51%) assessed
outpatient children (n = 21 emergency department visits; n = 1
physician office visits) (Alshehr 2005; Amir 2006; Bjornson 2004;
Cetinkaya 2004; Cruz 1995; Dobrovoljac 2012; Donaldson 2003;
Duman 2005; Eboriadou 2010; Fifoot 2007; Garbutt 2013; Geelhoed

1995a; Geelhoed 1995b; Geelhoed 1996; Johnson 1996; Johnson
1998; Klassen 1994; Klassen 1996; Klassen 1998; Luria 2001;
Rittichier 2000; Soleimani 2013; Sparrow 2006). Twenty-one studies
(49%) assessed hospitalised children (Chub-Uppakarn 2007; Eden
1964; Eden 1967; Fitzgerald 1996; Geelhoed 1995c; Geelhoed 2005;
Godden 1997; Husby 1993; James 1969; Koren 1983; Kuusela 1988;
Leipzig 1979; Martinez Fernandez 1993; Massicotte 1973; Roberts
1999; Roorda 1998; Skowron 1966a; Skowron 1966b; Super 1989;
Tibballs 1992; Vad Pedersen 1998; Von Miihlendahl 1982).

Thirty-one studies (72%) were two-armed trials (Alshehr 2005; Amir
2006; Bjornson 2004; Chub-Uppakarn 2007; Cruz 1995; Dobrovoljac
2012; Donaldson 2003; Eden 1964; Eden 1967; Fitzgerald 1996;
Garbutt 2013; Geelhoed 1996; Geelhoed 2005; Godden 1997;
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Husby 1993; James 1969; Johnson 1996; Klassen 1994; Klassen
1996; Koren 1983; Leipzig 1979; Massicotte 1973; Rittichier 2000;
Roberts 1999; Roorda 1998; Soleimani 2013; Sparrow 2006;
Super 1989; Tibballs 1992; Vad Pedersen 1998; Von Miihlendahl
1982); seven studies (16%) were three-armed trials (Duman 2005;
Eboriadou 2010; Fifoot 2007; Geelhoed 1995c; Johnson 1998;
Klassen 1998; Luria 2001); and three studies (7%) were four-
armed trials (Cetinkaya 2004; Kuusela 1988; Martinez Fernandez
1993). Two studies (5%) included two individual two-armed trials
each (Geelhoed 1995a; Geelhoed 1995b; Skowron 1966a; Skowron
1966b).

Characteristics of the comparisons

Twenty-six studies (60%) investigated any glucocorticoid compared
to placebo. Of these, 15 (58%) investigated dexamethasone
(Bjornson 2004; Cruz 1995; Dobrovoljac 2012; Eden 1967; Geelhoed
1996; James 1969; Johnson 1996; Koren 1983; Kuusela 1988;
Leipzig 1979; Luria 2001; Martinez Fernandez 1993; Skowron
1966a&b; Super 1989; Von Miihlendahl 1982); four (15%)
investigated budesonide (Godden 1997; Husby 1993; Klassen 1994;
Roberts 1999); three (12%) investigated prednisolone (Eden 1964;
Massicotte 1973; Tibballs 1992); one (4%) investigated fluticasone
(Roorda 1998); and three (12%) investigated both dexamethasone
and budesonide (Cetinkaya 2004; Geelhoed 1995¢; Johnson 1998).
Four studies (10%) investigated any glucocorticoid compared to
epinephrine. Of these, one investigated budesonide (Fitzgerald
1996); two investigated dexamethasone (Kuusela 1988; Martinez
Fernandez 1993); and one investigated both dexamethasone and
beclomethasone (Eboriadou 2010).

Eleven studies (26%) investigated one glucocorticoid compared to
another glucocorticoid. Of these, six investigated dexamethasone
compared to budesonide (Cetinkaya 2004; Duman 2005; Geelhoed
1995c; Johnson 1998; Klassen 1998; Vad Pedersen 1998);
one investigated dexamethasone compared to betamethasone
(Amir 2006); one investigated dexamethasone compared to
beclomethasone (Eboriadou 2010); and three investigated
dexamethasone compared to prednisolone (Fifoot 2007; Garbutt
2013; Sparrow 2006). Three studies investigated one glucocorticoid
compared to a combination of glucocorticoids. Of these, one
investigated dexamethasone and budesonide compared to a
combination of dexamethasone and budesonide (Klassen 1998),
and two investigated dexamethasone compared to a combination
of dexamethasone and budesonide (Geelhoed 2005; Klassen 1996).

Five studies (12%) investigated dexamethasone using different
modes of administration. Of these, four investigated oral compared
to intramuscular dexamethasone (Cetinkaya 2004; Donaldson
2003; Rittichier 2000; Soleimani 2013), and one investigated
oral compared to nebulised dexamethasone (Luria 2001). Four
studies investigated dexamethasone given in different doses. Of
these, three investigated 0.60 mg/kg compared to 0.15 mg/kg
dexamethasone (Alshehr 2005; Chub-Uppakarn 2007; Fifoot 2007),
and one investigated both 0.60 mg/kg compared to 0.30 mg/kg and
0.30 mg/kg compared to 0.15 mg/kg dexamethasone (Geelhoed
1995a; Geelhoed 1995b).

Reported outcomes: primary outcomes

Fifteen studies (35%) reported a two-hour change in croup score
(Amir 2006; Chub-Uppakarn 2007; Dobrovoljac 2012; Duman 2005;
Eboriadou 2010; Fifoot 2007; Fitzgerald 1996; Geelhoed 1995a;
Geelhoed 1995b; Geelhoed 1995c¢; Geelhoed 2005; Godden 1997;

Husby 1993; Johnson 1996; Roberts 1999; Roorda 1998); 20 (47%)
reported a six-hour change in croup score (Alshehr 2005; Amir
2006; Chub-Uppakarn 2007; Fifoot 2007; Geelhoed 1995a; Geelhoed
1995b; Geelhoed 1995c; Godden 1997; Johnson 1996; Johnson
1998; Klassen 1994; Klassen 1996; Klassen 1998; Kuusela 1988;
Martinez Fernandez 1993; Massicotte 1973; Roberts 1999; Roorda
1998;Vad Pedersen 1998; Von Miihlendahl 1982); 12 (28%) reported
a 12-hour change in croup score (Alshehr 2005; Chub-Uppakarn
2007; Fitzgerald 1996; Geelhoed 1995¢; Godden 1997; Kuusela 1988;
Martinez Fernandez 1993; Massicotte 1973; Roberts 1999; Super
1989; Vad Pedersen 1998; Von Mihlendahl 1982); and 11 (26%)
reported a 24-hour change in croup score (Alshehr 2005; Cetinkaya
2004; Fitzgerald 1996; Godden 1997; Kuusela 1988; Leipzig 1979;
Martinez Fernandez 1993; Rittichier 2000; Roberts 1999; Roorda
1998; Super 1989). Of the 29 studies (67%) that reported a changein
croup score, 17 (59%) used a validated score (the Westley score ora
modified Westley score) (Alshehr 2005; Amir 2006; Cetinkaya 2004;
Chub-Uppakarn 2007; Dobrovoljac 2012; Duman 2005; Fifoot 2007;
Godden 1997; Husby 1993; Johnson 1996; Johnson 1998; Klassen
1994; Klassen 1996; Klassen 1998; Rittichier 2000; Roorda 1998;
Super 1989); 11 (38%) used author-created scales (Fitzgerald 1996;
Geelhoed 1995a; Geelhoed 1995b; Geelhoed 2005; Kuusela 1988;
Leipzig 1979; Martinez Fernandez 1993; Massicotte 1973; Roberts
1999; Vad Pedersen 1998; Von Miihlendahl 1982); and one used the
score by Downes 1975 (Eboriadou 2010). The studies by Bjornson
2004 and Garbutt 2013 used another validated score, the telephone
outpatient (TOP) score, to measure clinical improvement. The
TOP score is a two-item, three-point score used to assess the
presence of stridor and barky cough by asking parents about
their child's symptoms in the previous 24 hours (Bjornson 2016).
Twenty-six studies (60%) reported return visits or (re)Jadmissions
to the hospital or both (Alshehr 2005; Amir 2006; Bjornson 2004;
Cruz 1995; Donaldson 2003; Duman 2005; Eboriadou 2010; Fifoot
2007; Fitzgerald 1996; Garbutt 2013; Geelhoed 1995a; Geelhoed
1995b; Geelhoed 1995c¢; Geelhoed 1996; Geelhoed 2005; Johnson
1996; Johnson 1998; Klassen 1994; Klassen 1996; Klassen 1998;
Luria 2001; Rittichier 2000; Roberts 1999; Skowron 1966a; Skowron
1966a&b; Skowron 1966b; Soleimani 2013; Sparrow 2006; Vad
Pedersen 1998).

Reported outcomes: secondary outcomes

A total of 12 studies (28%) reported length of stay in the
hospital or emergency department (Alshehr 2005; Geelhoed 1995a;
Geelhoed 1995b; Geelhoed 1995c¢; Geelhoed 2005; Godden 1997;
Klassen 1998; Kuusela 1988; Leipzig 1979; Roorda 1998; Skowron
1966a; Skowron 1966a&b; Skowron 1966b; Sparrow 2006; Super
1989). Twelve studies (28%) reported patient improvement. Of
these, one reported improvement after two hours (Roberts 1999);
eight reported improvement after six hours (Eden 1964; Eden
1967; Johnson 1996; Klassen 1994; Klassen 1996; Klassen 1998;
Massicotte 1973; Roberts 1999); six reported improvement after
12 hours (Eden 1964; Eden 1967; James 1969; Massicotte 1973;
Roberts 1999; Super 1989); and seven reported improvement after
24 hours (Cruz 1995; Donaldson 2003; Eden 1964; Eden 1967; James
1969; Roberts 1999; Super 1989). About two-thirds of the included
studies (n=29) reported the use of additional treatments. Of these,
11 reported intubation/tracheotomies (Chub-Uppakarn 2007; Eden
1967; Fitzgerald 1996; Geelhoed 1995¢; Godden 1997; James 1969;
Johnson 1996; Johnson 1998; Leipzig 1979; Roorda 1998; Skowron
1966a; Skowron 1966a&b; Skowron 1966b); four reported the use of
antibiotics (Husby 1993; James 1969; Koren 1983; Rittichier 2000);
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13 reported the use of supplemental glucocorticoids (Dobrovoljac
2012; Fifoot 2007; Fitzgerald 1996; Geelhoed 1995a; Geelhoed
1995b; Geelhoed 1995c; Johnson 1996; Klassen 1994; Klassen
1996; Klassen 1998; Rittichier 2000; Roorda 1998; Super 1989;
Vad Pedersen 1998); 20 reported the use of epinephrine (Amir
2006; Dobrovoljac 2012; Donaldson 2003; Duman 2005; Fifoot
2007; Fitzgerald 1996; Geelhoed 1995a; Geelhoed 1995b; Geelhoed
1995¢c; Geelhoed 2005; Godden 1997; Johnson 1996; Johnson
1998; Klassen 1994; Klassen 1996; Klassen 1998; Koren 1983;
Rittichier 2000; Roberts 1999; Sparrow 2006; Super 1989; Tibballs
1992); and five reported the use of a mist tent (Alshehr 2005;
Johnson 1996; Klassen 1996; Rittichier 2000; Super 1989). Twenty-
two studies reported collecting adverse events data. Of these,
seven reported serious adverse events following the administration
of glucocorticoids (namely secondary bacterial infections, e.g.
pneumonia, otitis media) (Alshehr 2005; Bjornson 2004; Johnson
1996; Klassen 1998; Kuusela 1988; Roberts 1999; Super 1989),
and 15 reported no serious adverse events (Chub-Uppakarn 2007;
Duman 2005; Eden 1967; Fifoot 2007; Fitzgerald 1996; Garbutt 2013;
Husby 1993; James 1969; Johnson 1998; Klassen 1994; Leipzig 1979;
Roorda 1998; Sparrow 2006; Tibballs 1992; Vad Pedersen 1998).

Excluded studies

One study was excluded following the 2014 interim update
search. Faghihinia 2007 did not report any usable results. We
excluded four studies following the searches in 2018 (Figure 1).
Roked 2015 and Gill 2017 were not randomised trials; Eghbali
2016 and Mohammadzadeh 2014 were randomised trials that
did not investigate glucocorticoids; and Faraji-Goodarzi 2018 was
a randomised trial that did not report any relevant outcomes.

There were no relevant outcomes for an ongoing randomised trial
(NCT01748162), and the trial was terminated due to inadequate
recruitment (see Characteristics of excluded studies).

We edited the excluded studies list to remove legacy excluded
studies that evidently did not meet the inclusion criteria (e.g.
letters, commentaries, summaries, case studies). We made this
change to comply with current Cochrane standards for methods
and reporting. We excluded 33 studies in this 2018 updated review.

Ongoing studies

We identified one ongoing study (ACTRN12609000290291). We will
assess this study for inclusion in a future update.

Risk of bias in included studies

We judged overall risk of bias to be low in Garbutt 2013, unclear
in 30 studies (Alshehr 2005; Bjornson 2004; Chub-Uppakarn 2007;
Cruz 1995; Donaldson 2003; Eden 1964; Eden 1967; Fifoot 2007;
Geelhoed 1995a; Geelhoed 1995b; Geelhoed 1996; Geelhoed 2005;
Godden 1997; Husby 1993; James 1969; Johnson 1996; Johnson
1998; Klassen 1996; Klassen 1998; Koren 1983; Kuusela 1988;
Leipzig 1979; Luria 2001; Martinez Fernandez 1993; Massicotte
1973; Roorda 1998; Skowron 1966a&b; Sparrow 2006; Super 1989;
Tibballs 1992; Von Miihlendahl 1982), and high in 12 studies (Amir
2006; Cetinkaya 2004; Dobrovoljac 2012; Duman 2005; Eboriadou
2010; Fitzgerald 1996; Geelhoed 1995c; Klassen 1994; Rittichier
2000; Roberts 1999; Soleimani 2013; Vad Pedersen 1998). The 'Risk
of bias' tables in Characteristics of included studies show the
rationales for our 'Risk of bias' decisions. Figure 2 and Figure 3 show
the 'Risk of bias' judgements for the included studies.

Figure 2. Risk of bias graph: Review authors' judgements of risk of bias for each domain and overall presented as

percentages across all included studies.
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Figure 3. Risk of bias summary: Review authors' judgements of risk of bias among seven domains and overall for

each included study.
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Allocation Fitzgerald 1996; Geelhoed 1995a; Geelhoed 1995b; Geelhoed 1995c;
Geelhoed 1996; Godden 1997; Husby 1993; James 1969; Koren 1983;
Kuusela 1988; Martinez Fernandez 1993; Roorda 1998; Skowron
1966a&b; Soleimani 2013; Von Miihlendahl 1982). Randomisation
was adequately described in the remaining 26 studies. We judged
risk of bias for allocation concealment to be low in 18 studies
(42%) and unclear in 25 studies (58%). For the 25 studies at

We judged risk of bias for random sequence generation to be low
in 26 studies (60%) and unclear in 17 studies (40%). The 16 studies
at unclear risk of bias were described as randomised, however
the method for generating the randomisation sequence was not
clear or not reported (Cetinkaya 2004; Cruz 1995; Dobrovoljac 2012;
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unclear risk of bias, there was insufficient information reported
in the publication to determine whether or not the groups to
which the children were allocated could have been foreseen (Amir
2006; Cetinkaya 2004; Cruz 1995; Donaldson 2003; Duman 2005;
Eboriadou 2010; Eden 1964; Eden 1967; Fifoot 2007; Fitzgerald 1996;
Geelhoed 1995a; Geelhoed 1995b; Geelhoed 1995c; Geelhoed 1996;
Geelhoed 2005; Godden 1997; Husby 1993; Koren 1983; Leipzig
1979; Rittichier 2000; Roorda 1998; Skowron 1966a&b; Soleimani
2013; Sparrow 2006; Vad Pedersen 1998; Von Miihlendahl 1982).
Allocation concealment was adequate in the remaining 18 studies.

Blinding

We judged risk of bias for blinding of participants and personnel
to be low in 25 (58%), unclear in 10 (23%), and high in eight (19%)
studies. Of the eight studies at high risk of bias, four appeared
to be open-label (Amir 2006; Duman 2005; Rittichier 2000; Vad
Pedersen 1998). Cetinkaya 2004 did not explicitly describe any
measures taken to blind the participants and personnel from
treatment assignment, and any blinding could have been broken.
The personnel were not blinded in the study by Fitzgerald 1996. In
Eboriadou 2010, the treatments were clearly distinguishable, and
the method for blinding was not described even though the study
was termed "double-blind". In Soleimani 2013, only the outcome
assessor was blinded. Of the 10 studies assessed as at unclear risk
of bias, six were described as double-blind without any further
details about who was blinded and how (Eden 1964; Geelhoed 1996;
Husby 1993; Leipzig 1979; Roorda 1998; Von Miihlendahl 1982). In
Donaldson 2003, Geelhoed 1995a, Geelhoed 1995¢, and Johnson
1998, blinding was attempted, but we judged that the blinding
could have been broken; however, it was unclear how often this
may have occurred. The remaining studies included satisfactory
descriptions of how participants and personnel were blinded.

We judged risk of bias for blinding of outcome assessment to be low
in 26 (60%), unclear in 12 (28%), and high in five (12%) studies. For
21 studies (49%), there was no mention of a third-party outcome
assessor, so the judgement for outcome assessment was carried
over from blinding of participants and personnel (Cetinkaya 2004;
Chub-Uppakarn 2007; Cruz 1995; Dobrovoljac 2012; Duman 2005;
Eboriadou 2010; Eden 1964; Eden 1967; Geelhoed 1995a; Geelhoed
1995b; Geelhoed 1995c; Geelhoed 1996; Geelhoed 2005; Godden
1997; Husby 1993; Koren 1983; Kuusela 1988; Luria 2001; Martinez
Fernandez 1993; Massicotte 1973; Sparrow 2006; Tibballs 1992).
Of the remaining studies, we judged two as at high risk of bias
because the outcome assessors were not blinded (Amir 2006; Vad
Pedersen 1998). We judged six studies as at unclear risk of bias. In
Donaldson 2003, Johnson 1998, and Rittichier 2000, blinding of the
outcome assessors was attempted, but we judged that the blinding
could have been broken, although it was unclear how often this
may have occurred. The studies by Leipzig 1979, Roorda 1998, and
Von Miihlendahl 1982 were described as double-blind, but it was
unclear if the outcome assessors were blinded. In Soleimani 2013,
the outcome assessor was described as blinded, but it was unclear
how or if the blinding could have been broken. The remaining
studies included satisfactory descriptions of how the outcome
assessors were blinded.

Incomplete outcome data

We judged risk of bias for incomplete outcome data to be low in 27
(63%), unclear in 12 (28%), and high in four (9%) studies. The four
studies at high risk of bias reported large losses to follow-up that

were imbalanced between groups (Dobrovoljac 2012; Geelhoed
1995¢; Klassen 1994; Roberts 1999). Dobrovoljac 2012 and Roberts
1999 used the last observation carried forward method to estimate
endpoint outcome values. For the studies at unclear risk of bias, in
one study the number of children analysed was not reported (Amir
2006), and in six studies it was either unclear to which group the
children who were lost to follow-up had been allocated, or whether
or not the losses to follow-up were balanced between groups
(Cruz 1995; Eden 1964; Johnson 1996; Kuusela 1988; Rittichier
2000; Soleimani 2013; Von Miihlendahl 1982). In four studies, losses
to follow-up ranged from 13% to 17% (Fifoot 2007; Luria 2001;
Soleimani 2013; Super 1989). In Fitzgerald 1996, loss to follow-up
was 5%, and the last value observation forward method was used
to estimate endpoint outcome values. We judged risk of bias due to
incomplete outcome data not to be a concern for the remainder of
the studies.

Selective reporting

We judged risk of bias for selective reporting to be low in two (5%)
and unclear in 41 (95%) studies. For the two studies at low risk of
bias (Fifoot 2007; Garbutt 2013), the outcomes in the trial registers
matched those reported in the publications. For the remaining 41
studies, no protocol or trial registry was cited in the publication or
located via online searches. In all cases, the outcomes reported in
the methods matched those reported in the results section of the
publications.

Other potential sources of bias

We judged risk of bias from other sources to be low in 34 (79%),
unclear in seven (16%), and high in two (5%) studies. For the
two studies at high risk of bias, there was a baseline imbalance
in croup score (Amir 2006; Vad Pedersen 1998). For six of the
studies at unclear risk of bias, there was potential for bias in
participant selection because some children were not enrolled due
to manpower constraints, failure of the emergency department to
contact the research team, or because the emergency department
was busy (Geelhoed 1995a; Geelhoed 1995b; Godden 1997; Klassen
1994; Klassen 1996; Klassen 1998; Sparrow 2006). For one study at
unclear risk of bias, baseline data were not presented, therefore it
was not possible to estimate whether or not baseline imbalances
existed between the groups (Skowron 1966a&b).

Effects of interventions

See: Summary of findings for the main comparison Any
glucocorticoid compared to placebo for croup; Summary of
findings 2 Any glucocorticoid compared to epinephrine for croup

Any glucocorticoid compared to placebo

See Summary of findings for the main comparison

Primary outcomes
1. Change in clinical croup score

Compared to placebo, glucocorticoids resulted in significantly
greater reductions in croup score after two (standardised mean
difference (SMD) -0.65, 95% confidence interval (Cl) -1.13 to -0.18; P
=0.007;1%=81%; 7 RCTs; 426 children; moderate-certainty evidence;
Analysis 1.1), six (SMD -0.76, 95% CI -1.12 t0 -0.40; P <0.001; I = 83%);
11 RCTs; 959 children; moderate-certainty evidence; Analysis 1.2),
12 (SMD -1.03, 95% Cl -1.53 t0 -0.53; P < 0.001; 12 = 86%; 8 RCTs; 571
children; moderate-certainty evidence; Analysis 1.3), and 24 hours
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(SMD -0.86, 95% Cl -1.4 to -0.31; P = 0.002; 12 = 81%; 8 RCTs; 351
children; low-certainty evidence; Analysis 1.4).

There were no significant subgroup differences in reductions in
croup score by score (Westley 1978 or otherwise) (Analysis 1.1;
Analysis 1.2; Analysis 1.3; Analysis 1.4) or by inpatient or outpatient
status (Analysis 1.5; Analysis 1.6; Analysis 1.7) at any time point.
At two hours, there was no subgroup difference in effect by
glucocorticoid (Chi? = 5.65; P = 0.06; |2 = 64.6%); Analysis 1.8). At
six hours, there was a significant subgroup difference in effect
by glucocorticoid (Chi* = 11.46; P = 0.009; 1> = 73.8%; Analysis
1.9), accounted for by the larger reduction in croup score for
prednisolone (SMD -1.87, 95% CI -2.62 to -1.13; P < 0.001; 1 RCT;
42 children) compared to budesonide (SMD -0.81, 95% Cl -1.04 to
-0.58; P < 0.001; I* = 0%; 5 RCTs; 333 children) and dexamethasone
(SMD -0.62, 95% CI -1.17 to -0.08; P = 0.03; 12 = 85%; 6 RCTs; 567
children). Fluticasone did not show an effect (SMD 0.06, 95% CI
-0.89 to 1.02; P = 0.90; 1 RCT; 17 children). At 12 hours, there was
a significant subgroup difference in effect by glucocorticoid (Chi?
=10.08; P = 0.006; 1 = 80.2%; Analysis 1.10), accounted for by
the larger reduction in croup score for prednisolone (SMD -2.40,
95% Cl -3.26 to -1.55; P < 0.001; 1 RCT; 39 children) compared to
budesonide (SMD -0.97, 95% Cl -1.26 to -0.68; P < 0.001; I = 0%; 3
RCTs; 209 children) and dexamethasone (SMD -0.85, 95% Cl -1.55
to -0.15; P = 0.02; 1> = 84%; 5 RCTs; 323 children). At 24 hours, there
was a significant subgroup difference in effect by glucocorticoid
(Chi? = 9.02; P = 0.01; I*> = 77.8%; Analysis 1.11). Although larger
reductions in croup score were observed with budesonide (SMD
-1.40, 95% Cl -1.88 to -0.93; P < 0.001; 12 = 0%; 2 RCTs; 89 children)
and dexamethasone (SMD -0.89, 95% Cl -1.55 to -0.22; P = 0.009; I?
= 81%; 6 RCTs; 245 children) compared to placebo, fluticasone did
not show an effect (SMD 0.21, 95% CI -0.75 to 1.17; P = 0.67; 1 RCT;
17 children).

2. Return visits or (re)admissions to the hospital or both

Compared to placebo, glucocorticoids reduced the rate of return
visits or (re)admissions to the hospital or both (risk ratio (RR)
0.52, 95% Cl 0.36 to 0.75; P < 0.001; I*> = 52%; 10 RCTs; 1679
children; moderate-certainty evidence; Analysis 1.12). There were
no significant subgroup differences in effect by glucocorticoid
(budesonide or dexamethasone, Analysis 1.13), by inpatient or
outpatient status (Analysis 1.12), or by croup severity (mild or
moderate croup, Analysis 1.14).

The number needed to treat for an additional beneficial outcome
(NNTB) is shown in Table 1. For the mean placebo group rate
(30.62%), the NNTB was 7 children (95% CI 5 to 12). For the smallest
placebo group rate (2.06%), the NNTB was 102 children (95% CI 78
to 179). For the largest placebo group rate (72.00%), the NNTB was
3 children (95% ClI 2 to 5).

Secondary outcomes
1. Length of stay in the hospital or emergency department

Compared to those given a placebo, children treated with
glucocorticoids spent significantly fewer hours in the hospital
(mean difference (MD) -14.90, 95% Cl -23.58 to -6.22; P < 0.001;
12 = 54%; 8 RCTs; 476 children; Analysis 1.15). All of the included
studies investigated inpatients. There was no significant subgroup
differencein effect by glucocorticoid (budesonide, dexamethasone,
or fluticasone; Analysis 1.16).

2. Patient improvement

Only one study investigated patient improvement two hours
after the administration of glucocorticoids compared to placebo.
Roberts 1999 studied 82 hospitalised children aged six months
to eight years with moderate to severe croup who were given
budesonide or placebo, and observed no significant difference
in improvement after two hours (RR 1.81, 95% CI 0.96 to
3.40; P = 0.07; 1 RCT; 82 children; Analysis 1.17). Compared to
placebo, glucocorticoids were associated with improvement in a
significantly greater proportion of children after six (RR 1.45, 95%
Cl 1.12 to 1.88; P = 0.005; I> = 34%; 6 RCTs; 332 children; Analysis
1.18); 12 (RR 1.33, 95% CI 1.09 to 1.62; P = 0.005; I?> = 53%; 6 RCTs;
340 children; Analysis 1.19); and 24 hours (RR 1.28, 95% CI 1.01 to
1.61; P =0.04; 12 =75%; 5 RCTs; 251 children; Analysis 1.20).

Only inpatients were included in the 12-hour analysis (Analysis
1.19). There were no significant subgroup differences in estimates
of effect by inpatient or outpatient status at six or 24 hours (Analysis
1.18; Analysis 1.20). There were no significant subgroup differences
in effect by glucocorticoid at six (budesonide, dexamethasone,
or prednisolone; Analysis 1.21), 12 (budesonide, dexamethasone,
or prednisolone; Analysis 1.22), or 24 hours (dexamethasone or
prednisolone; Analysis 1.23).

3. The use of additional treatments

There was no significant difference between children treated with
glucocorticoids and those given placebo in the use of antibiotics
(risk difference (RD) 0.00, 95% CI -0.04 to 0.04; P = 1.00; I = 0%; 3
RCTs; 202 children; Analysis 1.24); the use of epinephrine (RD -0.03,
95% CI-0.08 t0 0.01; P =0.16; 1> =45%; 9 RCTs; 709 children; Analysis
1.25); the rate of intubation/tracheostomy (RD 0.00, 95% Cl -0.01
to 0.01; P = 0.79; 1 = 0%; 11 RCTs; 1090 children; Analysis 1.26);
the use of a mist tent (RD -0.20, 95% CI -0.87 to 0.47; P = 0.55; I =
95%; 2 RCTs; 84 children; Analysis 1.27); or the use of supplemental
glucocorticoids (RR 0.61, 95% CI 0.36 to 1.03; P = 0.07; I* = 10%; 6
RCTs; 305 children; Analysis 1.28).

4. Any adverse events

Of the 26 studies that investigated any glucocorticoid compared
to placebo, 13 reported collecting adverse events data. Of these,
eight reported no serious adverse events (Eden 1967; Husby
1993; James 1969; Johnson 1998; Klassen 1994; Leipzig 1979;
Roorda 1998; Tibballs 1992). Bjornson 2004 reported seven
instances of pneumonia (3/359, 0.83% in the dexamethasone
group and 4/361, 1.11% in the placebo group). Johnson 1996
reported one child with neutropenia consistent with bacterial
tracheitis in the dexamethasone group (1/28, 3.57%). Kuusela
1988 reported seven secondary bacterial infections (pneumonia,
sinusitis, otitis media) requiring antibiotic therapy: 5/35, 14% in
the dexamethasone group and 2/16, 12.5% in the placebo group.
Super 1989 reported one child with pneumonitis in the placebo
group (1/13, 7.7%) and two children with pneumonia in the
dexamethasone group (2/16, 12.5%). Roberts 1999 reported one
instance of exacerbated symptoms, five children with emotional
distress, two with vomiting, and one instance of eye irritation
in the budesonide group (9/42, 21.4%) and three instances of
exacerbated symptoms, six children with emotional distress, three
with vomiting, two rashes, and one instance each of eye irritation
and tongue irritation in the placebo group (16/40, 40%).
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Any glucocorticoid compared to epinephrine

See Summary of findings 2

Primary outcomes
1. Change in clinical croup score

Compared to epinephrine, the change in croup score following
treatment with glucocorticoids was not significantly different after
two (SMD 0.77, 95% Cl -0.24 to 1.77; P = 0.13; 12 = 87%; 2 RCTs;
130 children; low-certainty evidence; Analysis 2.1); six (SMD -0.10,
95% Cl -1.18 to 0.97; P = 0.85; |> = 78%); 2 RCTs; 63 children; very
low-certainty evidence; Analysis 2.2); 12 (SMD -0.07, 95% CI -0.57
t0 0.43; P =0.78; 1> = 47%; 3 RCTs; 129 children; moderate-certainty
evidence; Analysis 2.3); or 24 hours (SMD 0.17,95% Cl -0.18 to 0.51;
P =0.35;12=0%; 3 RCTs; 129 children; moderate-certainty evidence;
Analysis 2.4).

The analyses at six (Analysis 2.2), 12 (Analysis 2.3), and 24 hours
(Analysis 2.4) included only inpatients. At two hours, there was a
significant subgroup difference in effect by inpatient or outpatient
status (Chi®? = 7.44, P = 0.006; 1> = 86.6%; Analysis 2.1). For
outpatients, glucocorticoids were significantly less effective at
reducing the croup score compared to epinephrine after two hours
(SMD 1.29, 95% CI 0.73 to 1.84; P < 0.001; 1 RCT; 64 children). No
significant difference was detected between the two treatments
for inpatients (SMD 0.26, 95% CI -0.22 to 0.75; P = 0.29; 1 RCT; 66
children).

At two hours, there was a significant subgroup difference in effect
by glucocorticoid (Chi? = 7.37, P = 0.03; I> = 72.9%; Analysis 2.5).
Epinephrine was significantly more effective at reducing croup
score compared to beclomethasone (SMD 1.41, 95% CI1 0.62 to 2.19;
P <0.001; 1 RCT; 33 children) and dexamethasone (SMD 1.13, 95%
Cl1 0.35 to 1.91; P = 0.005; 1 RCT; 31 children). At this time point,
there was no difference in the reduction in croup score between
budesonide and epinephrine (SMD 0.26, 95% Cl -0.22 to 0.75; P =
0.29; 1 RCT; 66 children). The 12- and 24-hour analyses investigated
budesonide and dexamethasone, and there were no significant
subgroup differences in effect (Analysis 2.6; Analysis 2.7).

2. Return visits or (re)admissions to the hospital or both

Eboriadou 2010 and Fitzgerald 1996 investigated return visits
and readmissions, respectively, following the administration
of glucocorticoids (dexamethasone and beclomethasone, and
budesonide, respectively) compared to epinephrine. Neither study
reported any events (RD 0.00, 95% Cl -0.04 to 0.04; P = 1.00; I = 0%;
2 RCTs; 130 children; moderate-certainty evidence; Analysis 2.8).

Secondary outcomes
1. Length of stay in the hospital or emergency department

Kuusela 1988 investigated length of stay for 32 children hospitalised
with croup who were treated with dexamethasone, epinephrine,
a combination of dexamethasone and epinephrine, or placebo.
There was no significant difference in hours spent in the hospital
between children treated with dexamethasone and those treated
with epinephrine (MD -10.00, 95% CI -33.89 to 13.89; P = 0.41; 1 RCT;
32 children; Analysis 2.9).

2. Patient improvement

We identified no studies that reported on patient improvement for
this comparison.

3. The use of additional treatments

Fitzgerald 1996 investigated the use of additional treatments for
children aged six months to six years admitted to the hospital with
croup who were treated with budesonide or epinephrine. There
was no significant difference in the proportion of children who
required additional epinephrine (RR 0.30, 95% CI 0.03 to 2.69; P =
0.28; 1 RCT; 66 children; Analysis 2.10) between groups. No child
was intubated (RD 0.00, 95% Cl -0.06 to 0.06; P = 1.00; 1 RCT; 66
children; Analysis 2.11). There was no significant difference in the
proportion of children who required supplemental glucocorticoids
(RR 0.83,95% Cl 0.48 to 1.43; P = 0.49; 1 RCT; 66 children; Analysis
2.12) between groups.

4. Any adverse events

Of the four studies that investigated glucocorticoids compared
to epinephrine, three reported collecting adverse events data.
Fitzgerald 1996 reported no serious adverse events. Kuusela
1988 reported five cases of secondary bacterial infections
(pneumonia, sinusitis, otitis media) requiring antibiotic therapy in
the dexamethasone group (5/16, 31.3%). Eboriadou 2010 reported
four cases of tremor and tachycardia (4/25, 16%) in the epinephrine
group.

Dexamethasone compared to budesonide

See: dexamethasone compared to budesonide for croup (Table 2).

Primary outcomes
1. Change in clinical croup score

Compared to budesonide, dexamethasone resulted in a
significantly greater reduction in croup score after six (SMD -0.46,
95% CI -0.79 to -0.13; P = 0.006; 1> = 51%; 4 RCTs; 326 children;
low-certainty evidence; Analysis 3.1) and 12 hours (SMD -0.75, 95%
Cl -1.19 to -0.30; P = 0.001; 1> = 0%; 2 RCTs; 84 children; low-
certainty evidence; Analysis 3.2). The analysis at 12 hours (Analysis
3.2) included only inpatients. At six hours, there was no significant
subgroup difference in effect by inpatient or outpatient status
(Analysis 3.1).

2. Return visits or (re)admissions to the hospital or both

There was no significant difference in the rate of return visits or
(re)admissions to the hospital or both when children were treated
with dexamethasone compared to budesonide (RR 0.69, 95% Cl
0.40 to 1.22; P = 0.20; I*> = 0%; 5 RCTs; 374 children; moderate-
certainty evidence; Analysis 3.3). There were no significant
subgroup differences in effect by inpatient or outpatient status
(Analysis 3.3).

Secondary outcomes
1. Length of stay in the hospital or emergency department

There was no significant difference in hours spent in the
hospital or emergency department between children treated with
dexamethasone and those treated with budesonide (SMD -0.29,
95% C| -0.72 to 0.14; P = 0.19; I? = 45%; 2 RCTs; 184 children;
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Analysis 3.4). There was no significant subgroup difference in effect
by inpatient or outpatient status (Analysis 3.4).

2. Patient improvement

Klassen 1998 investigated response to treatment, defined as
a two-point improvement in croup score, among 198 children
aged three months to five years who were treated with
budesonide, dexamethasone, or a combination of budesonide and
dexamethasone in the emergency department for croup. There was
no difference in response to treatment between those treated with
dexamethasone and those treated with budesonide (RR 1.12, 95%
C10.93 to 1.34; P =0.22; 1 RCT; 134 children; Analysis 3.5).

3. The use of additional treatments

Compared to those treated with budesonide, children treated with
dexamethasone were at a significantly reduced risk of needing
treatment with epinephrine (RR 0.45, 95% Cl 0.21 to 0.96; P = 0.04;
12 = 0%; 4 RCTs; 321 children; Analysis 3.6). Geelhoed 1995¢ and
Johnson 1998 investigated the need for intubation/tracheostomy
among children treated with dexamethasone or budesonide for
croup. There were no events in either study (RD 0.00, 95% CI -0.04 to
0.04; P =1.00; 1> = 0%; 2 RCTs; 145 children; Analysis 3.7). There was
no significant difference in the need for additional glucocorticoids
between children treated with dexamethasone and those treated
with budesonide (RR 0.48, 95% CI 0.18 to 1.32; P = 0.15; 1> = 0%; 3
RCTs; 240 children; Analysis 3.8).

4. Any adverse events

Of the six studies investigating dexamethasone compared to
budesonide, three (50%) reported no serious adverse events
(Duman 2005; Johnson 1998; Vad Pedersen 1998). Klassen 1998
reported one case of oral thrush in the budesonide group (1/65,
1.5%), and one case of hives and one case of violent behaviour in
the dexamethasone group (2/69, 2.9%).

Dexamethasone compared to beclomethasone

See: dexamethasone compared to beclomethasone for croup
(Table 3)

Primary outcomes
1. Change in clinical croup score

Weidentified no studies thatinvestigated the changein croup score
for this comparison.

2. Return visits or (re)admissions to the hospital or both

Eboriadou 2010 investigated return visits to the emergency
department among 39 children aged six months to five years
treated with dexamethasone or beclomethasone for croup. No
children returned for additional care (RD 0.00, 95% CI -0.09 to 0.09;
P =1.00; 1 RCT; 39 children; low-certainty evidence; Analysis 4.1).

Secondary outcomes
1. Length of stay in the hospital or emergency department

We identified no studies that investigated length of stay in the
hospital or emergency department for this comparison.

2. Patient improvement

We identified no studies that investigated clinical improvement for
this comparison.

3. The use of additional treatments

We identified no studies that investigated the use of additional
treatments for this comparison.

4. Any adverse events

Eboriadou 2010 investigated dexamethasone compared to
beclomethasone and reported no adverse events related to the
glucocorticoids.

Dexamethasone compared to betamethasone

See: dexamethasone compared to betamethasone for croup (Table
4)

Primary outcomes
1. Change in clinical croup score

Amir 2006 investigated the reduction in croup score for 52 children
aged six months to six years who visited the emergency department
and were treated with dexamethasone or betamethasone for
croup. Compared to betamethasone, dexamethasone resulted in a
significantly greater reduction in croup score after two (MD -1.38,
95% Cl-2.58 t0-0.18; P = 0.02; 1 RCT; 52 children; very low-certainty
evidence;Analysis 5.1) and sixhours (MD-1.53,95% Cl -2.75 to0 -0.31;
P =0.01; 1 RCT; 52 children; very low-certainty evidence; Analysis
5.2).

2. Return visits or (re)admissions to the hospital or both

Amir 2006 investigated re-examinations by a primary care physician
among 52 children aged six months to six years treated with
dexamethasone or betamethasone in the emergency department
for croup. There was no significant difference in the rate of re-
examinations between the dexamethasone and betamethasone
groups (RR 0.95, 95% CI 0.67 to 1.34; P = 0.76; 1 RCT; 52 children;
very low-certainty evidence; Analysis 5.3).

Secondary outcomes
1. Length of stay in the hospital or emergency department

We identified no studies that investigated length of stay in the
hospital or emergency department for this comparison.

2. Patient improvement

We identified no studies that investigated clinical improvement for
this comparison.

3. The use of additional treatments

Amir 2006 investigated the need for epinephrine among 52 children
aged six months to six years treated with dexamethasone or
betamethasone in the emergency department for croup. The
risk for needing epinephrine was significantly higher for those
treated with dexamethasone compared to those treated with
betamethasone (RR 2.11, 95% Cl 1.18 to 3.76; P = 0.01; 1 RCT; 52
children; Analysis 5.4).

Glucocorticoids for croup in children (Review)

19

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

4. Any adverse events

We identified no studies that investigated adverse events for this
comparison.

Dexamethasone compared to prednisolone

See: dexamethasone compared to prednisolone for croup (Table 5)

Primary outcomes
1. Change in clinical croup score

Fifoot 2007 investigated the reduction in croup score for 99 children
aged six months to six years who visited the emergency department
and were treated with dexamethasone or prednisolone for croup.
There was no significant difference in the reduction in croup score
six hours following treatment with prednisolone or dexamethasone
(MD 0.19, 95% CI -0.17 to 0.55; P = 0.30; 1 RCT; 99 children; low-
certainty evidence; Analysis 6.1).

2. Return visits or (re)admissions to the hospital or both

Compared to prednisolone, dexamethasone significantly reduced
the rate of return visits to medical care (RR 0.39, 95% Cl 0.19 to
0.79; P = 0.009; 3 RCTs; 306 children; moderate-certainty evidence;
Analysis 6.2). The analysis included only outpatients.

Secondary outcomes
1. Length of stay in the hospital or emergency department

Sparrow 2006 investigated hours spent in the emergency
department among 133 children aged three to 142 months who
were treated with dexamethasone or prednisolone for croup. There
was no significant difference in length of stay between the two
treatment groups (MD 0.50, 95% CI -0.55 to 1.55; P =0.35; 1 RCT; 133
children; Analysis 6.3).

2. Patient improvement

We identified no studies that investigated clinical improvement for
this comparison.

3. The use of additional treatments

There was no significant difference in the need for epinephrine
between children treated with dexamethasone and those treated
with prednisolone (RR 0.69, 95% Cl 0.26 to 1.85; P = 0.46; I> =
0; 2 RCTs; 232 children; Analysis 6.4). Fifoot 2007 investigated
the need for additional glucocorticoids among children aged six
months to six years treated in the emergency department with
dexamethasone or prednisolone for croup. The need for additional
glucocorticoids was not significantly different between children
treated with dexamethasone and those treated with prednisolone
(RR 0.92, 95% CI 0.34 to 2.48; P = 0.86; 1 RCT; 86 children; Analysis
6.5).

4. Any adverse events

Fifoot 2007, Garbutt 2013, and Sparrow 2006 investigated
dexamethasone compared to prednisolone and reported no
serious adverse events.

Budesonide and dexamethasone compared to dexamethasone

See: budesonide and dexamethasone
dexamethasone for croup (Table 6)

compared  to

Primary outcomes
1. Change in clinical croup score

There was no significant difference in the reduction in croup score
after six hours for children treated with combined dexamethasone
and budesonide compared to those treated with dexamethasone
alone (SMD 0.05, 95% Cl -0.19 to 0.30; P = 0.67; 12 = 0%; 3 RCTs;
255 children; moderate-certainty evidence; Analysis 7.1). There was
no significant difference in effect by inpatient or outpatient status
(Analysis 7.1).

2. Return visits or (re)admissions to the hospital or both

There was no significant difference in the rate of admissions
or return visits between children treated with combined
dexamethasone and budesonide compared to those treated with
dexamethasone alone (RR 0.91, 95% Cl 0.45 to 1.83; P = 0.79; |2
= 0%; 3 RCTs; 254 children; low-certainty evidence; Analysis 7.2).
There was no significant subgroup difference in effect by inpatient
or outpatient status (Analysis 7.2).

Secondary outcomes
1. Length of stay in the hospital or emergency department

There was no significant difference in hours spent in the
hospital or emergency department among children treated with
dexamethasone and budesonide compared to those treated with
dexamethasone alone (MD 0.44, 95% CI -0.05 to 0.92; P = 0.08; I*=
0%; 2 RCTs; 204 children; Analysis 7.3). There were no significant
subgroup differences in effect by inpatient or outpatient status
(Analysis 7.3).

2. Patient improvement

After six hours, there was no significant difference in the
clinical improvement of children treated with dexamethasone and
budesonide compared to those treated with dexamethasone alone
(RR1.11,95% C1 0.65 to 1.90; P =0.70; 2 RCTs; 183 children; Analysis
7.4). This analysis included only outpatients (Analysis 7.4).

3. The use of additional treatments

There was no significant difference in the need for epinephrine (RR
1.42, 95% Cl 0.27 to 7.39; P = 0.67; I = 0%; 2 RCTs; 183 children;
Analysis 7.5); amist tent (RR 1.07,95% C10.69t0 1.65; P=0.77; 1 RCT;
50 children; Analysis 7.6); supplemental glucocorticoids (RR 1.10,
95% C10.07 to 16.66; P =0.95; 1> = 66%; 2 RCTs; 182 children; Analysis
7.7) among children who were treated with dexamethasone and
budesonide compared to those treated with dexamethasone alone.

4. Any adverse events

Klassen 1998 reported no adverse events in the dexamethasone
group or dexamethasone and budesonide group.

Budesonide and dexamethasone compared to budesonide

See: budesonide and dexamethasone compared to budesonide for
croup (Table 7).

Primary outcomes
1. Change in clinical croup score

Klassen 1998 investigated children aged three months to five
years treated in the emergency department with dexamethasone,
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budesonide, or a combination of the two for croup. There was
no significant difference in the reduction in croup score after six
hours for children treated with combined dexamethasone and
budesonide compared to those treated with budesonide alone (MD
-0.20, 95% Cl -0.59 to 0.19; P = 0.32; 1 RCT; 129 children; low-
certainty evidence; Analysis 8.1).

2. Return visits or (re)admissions to the hospital or both

Klassen 1998 investigated return visits to the emergency
department among children aged three months to five years
treated with dexamethasone, budesonide, or a combination of the
two for croup. There were no events in the budesonide group or
the dexamethasone and budesonide group (RD 0.00, 95% CI-0.03 to
0.03; P =1.00; 1 RCT; 129 children; low-certainty evidence; Analysis
8.2).

Secondary outcomes
1. Length of stay in the hospital or emergency department

Klassen 1998 investigated hours spent in the emergency
department among children aged three months to five years
treated with dexamethasone, budesonide, or a combination of the
two for croup. There was no significant difference in the length
of stay for children treated with dexamethasone and budesonide
compared to those treated with budesonide alone (MD 0.25, 95% Cl
-0.36 t0 0.86; P =0.42; 1 RCT; 129 children; Analysis 8.3).

2. Patient improvement

Klassen 1998 investigated response to treatment, defined as a
two-point reduction in croup score, among children aged three
months to five years treated in the emergency department
with dexamethasone, budesonide, or a combination of the two
for croup. There was no significant difference in the response
to treatment among children treated with dexamethasone and
budesonide compared to those treated with budesonide alone (RR
0.97,95% CI 0.79 to 1.20; P =0.80; 1 RCT; 129 children; Analysis 8.4).

3. The use of additional treatments

Klassen 1998 investigated the need for additional treatments
among children aged three months to five years treated in the
emergency department with dexamethasone, budesonide, or a
combination of the two for croup. There was no significant
difference in the need for epinephrine (RR 1.02, 95% CI 0.15 to
6.99; P = 0.99; 1 RCT; 129 children; Analysis 8.5) or supplemental
glucocorticoids (RR 1.31, 95% Cl 0.52 to 3.29; P = 0.57; 1 RCT; 129
children; Analysis 8.6) among children treated with dexamethasone
and budesonide compared to those treated with budesonide alone.

4. Any adverse events

Klassen 1998 reported one case of oral thrush in the budesonide
group (1/65, 1.5%) and no adverse events in the dexamethasone
and budesonide group.

Oral compared to intramuscular dexamethasone

See: oral dexamethasone compared to intramuscular

dexamethasone for croup (Table 8)

Primary outcomes
1. Change in clinical croup score

We identified no studies that investigated the change in croup score
for this comparison.

2. Return visits or (re)admissions to the hospital or both

There was no significant difference in the rate of return visits
or admissions following treatment with oral dexamethasone
compared to intramuscular dexamethasone (RR 0.81, 95% Cl 0.58
to 1.12; P = 0.21; I = 0%; 3 RCTs; 440 children; moderate-certainty
evidence; Analysis 9.1). The analysis included only outpatients
(Analysis 9.1).

Secondary outcomes
1. Length of stay in the hospital or emergency department

We identified no studies that investigated length of stay in the
hospital or emergency department for this comparison.

2. Patient improvement

Donaldson 2003 investigated clinical improvement, defined as
parents' assessment that their child's condition had improved at
least somewhat after 24 hours, among children aged three to
84 months treated in the emergency department with oral or
intramuscular dexamethasone for croup. There was no significant
difference in the rate of clinical improvement between the oral and
intramuscular dexamethasone groups (RR 1.07,95% C10.95 to 1.19;
P =0.27; 1 RCT; 95 children; Analysis 9.2).

3. The use of additional treatments

There was no significant difference in the need for antibiotics (RR
0.14, 95% Cl 0.02 to 1.15; P = 0.07; 1 RCT; 277 children; Analysis
9.3); epinephrine (RR 0.94, 95% CI 0.71 to 1.24; P = 0.64; I* =
0%; 2 RCTs; 372 children; Analysis 9.4); a mist tent (RR 1.34, 95%
Cl 0.31 to 5.89; P = 0.70; 1 RCT; 277 children; Analysis 9.5); or
supplemental glucocorticoids (RR 1.10, 95% ClI 0.50 to 2.41; P =
0.81; 1 RCT; 277 children; Analysis 9.6) among children treated with
oral dexamethasone compared to those treated with intramuscular
dexamethasone.

4. Any adverse events

We identified no studies that investigated adverse events for this
comparison.

Oral compared to nebulised dexamethasone

See: oral dexamethasone compared to nebulised dexamethasone
for croup (Table 9).

Primary outcomes
1. Change in clinical croup score

We identified no studies thatinvestigated the change in croup score
for this comparison.

2. Return visits or (re)admissions to the hospital or both

Luria 2001 investigated returns to medical care of children aged
six months to six years following treatment with oral or nebulised
dexamethasone in the emergency department for croup. There
were significantly fewer return visits to medical care among those
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treated with oral dexamethasone compared to those treated with
nebulised dexamethasone (RR 0.39, 95% CI 0.17 to 0.89; P =0.03; 1
RCT; 176 children; low-certainty evidence; Analysis 10.1).

Secondary outcomes
1. Length of stay in the hospital or emergency department

We identified no studies that investigated length of stay in the
hospital or emergency department for this comparison.

2. Patient improvement

We identified no studies that investigated clinical improvement for
this comparison.

3. The use of additional treatments

We identified no studies that investigated the use of additional
treatments for this comparison.

4. Any adverse events

We identified no studies that investigated adverse events for this
comparison.

Dexamethasone 0.30 mg/kg compared to 0.15 mg/kg

See: dexamethasone 0.30 mg/kg compared to dexamethasone 0.15
mg/kg for croup (Table 10)

Primary outcomes
1. Change in clinical croup score

Weidentified no studies thatinvestigated the changein croup score
for this comparison.

2. Return visits or (re)admissions to the hospital or both

Geelhoed 1995b investigated re-presentations to medical care for
croup among children aged greater than three months treated
in the emergency department with 0.30 mg/kg or 0.15 mg/kg
dexamethasone. There was no significant difference in the rate of
re-presentations to medical care among children treated with 0.30
mg/kg compared to those treated with 0.15 mg/kg dexamethasone
(RR0.94,95% Cl 0.06 to 14.27; P =0.96; 1 RCT; 60 children; very low-
certainty evidence; Analysis 11.1).

Secondary outcomes
1. Length of stay in the hospital or emergency department

We identified no studies that investigated length of stay in the
hospital or emergency department for this comparison.

2. Patient improvement

We identified no studies that investigated clinical improvement for
this comparison.

3. The use of additional treatments

Geelhoed 1995b investigated the need for additional treatments
among children aged greater than three months treated in
the emergency department with 0.30 mg/kg or 0.15 mg/kg
dexamethasone for croup. There was no difference between the
two treatments in the need for epinephrine (RR 0.43, 95% C1 0.19 to
0.98; P = 0.05; 1 RCT; 60 children; Analysis 11.2). No child required

supplemental glucocorticoids (RD 0.00, 95% CI -0.06 to 0.06; P =
1.00; 1 RCT; 60 children; Analysis 11.3).

4. Any adverse events

We identified no studies that investigated adverse events for this
comparison.

Dexamethasone 0.60 mg/kg compared to 0.30 mg/kg

See: dexamethasone 0.60 mg/kg compared to dexamethasone 0.30
mg/kg for croup (Table 11)

Primary outcomes
1. Change in clinical croup score

We identified no studies thatinvestigated the change in croup score
for this comparison.

2. Return visits or (re)admissions to the hospital or both

Geelhoed 1995a investigated re-presentations to medical care for
croup among children aged greater than three months treated
in the emergency department with 0.60 mg/kg or 0.30 mg/kg
dexamethasone. There was no significant difference in the rate
of re-presentations to medical care among children treated with
0.60 mg/kg compared to 0.30 mg/kg dexamethasone (RR 1.40, 95%
Cl 0.25 to 7.81; P = 0.70; 1 RCT; 60 children; very low-certainty
evidence; Analysis 12.1).

Secondary outcomes
1. Length of stay in the hospital or emergency department

We identified no studies that investigated length of stay in the
hospital or emergency department for this comparison.

2. Patient improvement

We identified no studies that investigated clinical improvement for
this comparison.

3. The use of additional treatments

Geelhoed 1995a investigated the need for additional treatments
among children aged greater than three months treated in
the emergency department with 0.60 mg/kg or 0.30 mg/kg
dexamethasone for croup. There was no difference between the
two treatments in the need for epinephrine (RR 0.78, 95% Cl 0.27
to 2.28; P = 0.65; 1 RCT; 60 children; Analysis 12.2) or supplemental
glucocorticoids (RR 2.81, 95% Cl 0.12 to 66.40; P = 0.52; 1 RCT; 60
children; Analysis 12.3).

4. Any adverse events

We identified no studies that investigated adverse events for this
comparison.

Dexamethasone 0.60 mg/kg compared to 0.15 mg/kg

See: dexamethasone 0.60 mg/kg compared to dexamethasone 0.15
mg/kg for croup (Table 12)

Primary outcomes
1. Change in clinical croup score

Children treated with 0.60 mg/kg dexamethasone experienced
significantly greater reductions in croup score after two hours (MD
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-0.15, 95% CI -0.29 to -0.01; P = 0.04; 1 RCT; 41 children; low-
certainty evidence; Analysis 13.1) and six hours (MD -0.33, 95% CI
-0.50 to -0.16; P < 0.001; I = 4%; 3 RCTs; 178 children; moderate
certainty evidence; Analysis 13.2) compared to those treated with
0.15 mg/kg dexamethasone. Twelve hours after treatment, there
was no significant difference in the change in croup score for
children treated with 0.60 mg/kg dexamethasone compared to
those treated with 0.15 mg/kg dexamethasone (MD 0.17, 95% ClI
-1.45 to 1.78; P = 0.84; |12 = 99%; 2 RCTs; 113 children; very low-
certainty evidence; Analysis 13.3). There was a significant subgroup
difference in effect by inpatient or outpatient status after 12 hours
(Chi?=72.89, P <0.001; 1>=98.6%; Analysis 13.3). Among inpatients,
Chub-Uppakarn 2007 found a significantly greater reduction in
croup score in children treated with 0.60 mg/kg dexamethasone
compared to those treated with 0.15 mg/kg dexamethasone (MD
-0.65, 95% CI -0.80 to -0.50; P < 0.001; 1 RCT; 41 children). Among
outpatients, Alshehr 2005 found a significantly smaller reduction
in croup score in children treated with 0.60 mg/kg dexamethasone
compared to those treated with 0.15 mg/kg dexamethasone (MD
1.00, 95% CI 0.65 to 1.35; P < 0.001; 1 RCT; 72 children). After 24
hours, Alshehr 2005 found that children treated with 0.60 mg/kg
dexamethasone had a significantly smaller reduction in croup score
compared to those treated with 0.15 mg/kg dexamethasone (MD
0.50,95% Cl 0.14 t0 0.86; P=0.007; 1 RCT; 72 children; low-certainty
evidence; Analysis 13.4).

2. Return visits or (re)admissions to the hospital or both

Data from two studies showed no significant difference in return
visits and admissions when children were treated with 0.60 mg/
kg dexamethasone compared to 0.15 mg/kg dexamethasone (RR
0.92, 95% Cl 0.54 to 1.55; P = 0.75; I = 0%; 2 RCTs; 129 children;
low-certainty evidence; Analysis 13.5) (Alshehr 2005; Fifoot 2007).
All children in the analysis were outpatients.

Secondary outcomes
1. Length of stay in the hospital or emergency department

Alshehr 2005 investigated length of stay in the emergency
department or outpatient clinic for children aged three months to
nine years treated with 0.60 mg/kg or 0.15 mg/kg dexamethasone
for croup. There was no significant difference in hours spent in
the emergency department or outpatient clinic between children
treated with 0.60 mg/kg or 0.15 mg/kg dexamethasone (MD 2.00,
95% Cl -2.16 t0 6.16; P = 0.35; 1 RCT; 72 children; Analysis 13.6).

2. Patient improvement

We identified no studies that investigated clinical improvement for
this comparison.

3. The use of additional treatments

Alshehr 2005, Chub-Uppakarn 2007, and Fifoot 2007 investigated
the need for additional treatments among children treated with
0.60 mg/kg or 0.15 mg/kg dexamethasone as outpatients for croup.
Fifoot 2007 found no difference between the two treatments in the
need for epinephrine (RR 1.10, 95% CI 0.07 to 16.80; P = 0.95; 1 RCT;
65 children; Analysis 13.7). Chub-Uppakarn 2007 reported no need
for intubation among children in either treatment group (RD 0.00,
95% CI -0.09 to 0.09; P = 1.00; 1 RCT; 41 children; Analysis 13.8).
Alshehr 2005 found no difference between the two treatments in
the need for a mist tent (RR 1.13,95% CI 0.69 to 1.84; P =0.64; 1 RCT;
72 children; Analysis 13.9). Fifoot 2007 found no difference between

the two treatments in the need for supplemental glucocorticoids
(RR 0.89, 95% CI 0.27 to 2.97; P = 0.85; 1 RCT; 57 children; Analysis
13.10).

4. Any adverse events

Alshehr 2005 reported one case of bacterial tracheitis and two
cases of bronchopneumonia in the 0.60 mg/kg dexamethasone
group (3/36, 8.3%) and no adverse events in the 0.15 mg/kg
dexamethasone group. Chub-Uppakarn 2007 and Fifoot 2007
reported no adverse events from 0.60 mg/kg or 0.15 mg/kg
dexamethasone.

Publication bias

Considering the analysis for change in croup score after six hours
forany glucocorticoid compared to placebo, we found noindication
of publication bias following visual inspection of the funnel plot.
The Egger's test for small-study effects (weighted regression) was
not statistically significant (P=0.08). The Begg's test for small-study
effects (rank correlation) was also not statistically significant (P =
0.48; continuity corrected P = 0.53).

Considering the analysis for return visits or (re)admissions or
both for any glucocorticoid compared to placebo, the funnel plot
appeared asymmetrical, indicating publication bias. The Egger's
test for small-study effects was not statistically significant (P =0.23).
The Begg's test for small-study effects was also not statistically
significant (P = 0.21; continuity corrected P = 0.25).

We did not test for publication bias for any of the other comparisons
or outcomes, as there were insufficient numbers of included
studies.

Sensitivity analysis

In cases where variance data forindividual studies were unavailable
(i.e., Analysis 1.1, Analysis 1.2, Analysis 1.3, Analysis 1.4, Analysis
1.15, Analysis 2.1, Analysis 2.4, Analysis 3.1, and Analysis 7.1), we
imputed variance data based on other studies present in the same
analysis. We conducted sensitivity analyses by imputing from either
the largest, smallest, or average variances of the other included
studies in each analysis. We found no difference in the magnitude
of effect for any analyses based on the different possibilities for
imputed variances (largest, smallest, or average). For this reason,
we have presented only the analyses where we used the average
of the variances of the other included studies to impute missing
variances.

DISCUSSION

Summary of main results
Any glucocorticoid compared to placebo

Twenty-six studies investigated glucocorticoids compared to
placebo. Glucocorticoids significantly reduced the symptoms of
croup within two hours of treatment, and the effect lasted at
least 24 hours. The effect was dependent on the glucocorticoid
administered. Budesonide and dexamethasone reduced the
symptoms of croup within two hours of treatment, and the effect
lasted at least 24 hours. One trial showed that prednisolone
reduced the symptoms of croup within six hours, and the effect
lasted at least 12 hours. One trial showed that fluticasone did not
significantly reduce the symptoms of croup after two, six, and 24
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hours compared to placebo. We have moderate certainty about
the effect of glucocorticoids compared to placebo for reducing the
symptoms of croup from two to 12 hours, as there was considerable
between-study heterogeneity in effect estimates (Summary of
findings for the main comparison). We have low certainty about
the effect of glucocorticoids compared to placebo for reducing
the symptoms of croup after 24 hours, as there was considerable
between-study heterogeneity in the magnitude and direction of the
effect (Summary of findings for the main comparison).

Compared to placebo, both budesonide and dexamethasone
significantly reduced the rate of return visits and/or (re)admissions
to the hospital or emergency department. We have moderate
certainty about the effect of glucocorticoids for reducing the rate of
return visits or (re)admissions or both, as there was considerable
between-study heterogeneity in effect estimates (Summary of
findings for the main comparison).

Compared to placebo, glucocorticoids reduced the length of stay
in the hospital by approximately 15 hours and resulted in clinical
improvement in a significantly greater proportion of children
after six hours. The effect lasted at least 24 hours. There was
no significant difference in the need for additional treatments
between children treated with glucocorticoids and those treated
with placebo. Treatment with glucocorticoids was infrequently
associated with serious adverse events.

Any glucocorticoid compared to epinephrine

Four studies investigated glucocorticoids compared to
epinephrine. There was no significant difference in the reduction
in symptoms of croup for children treated with epinephrine
compared to those treated with glucocorticoids two, six, 12, or 24
hours following their administration. After two hours, the effect
was dependent on the glucocorticoid administered. Epinephrine
resulted in significantly greater reductions in symptoms of croup
compared to beclomethasone and dexamethasone. There was no
significant difference in the reduction in croup symptoms between
epinephrine and budesonide two hours after treatment. We have
very low to moderate certainty about the effect of glucocorticoids
compared to epinephrine for reducing the symptoms of croup.
The sample sizes were small for the six-, 12-, and 24-hour
analyses, and there was considerable between-study heterogeneity
in effect estimates for the six-hour analysis. For the two-hour
analysis, there was considerable between-study heterogeneity in
the magnitude and direction of the effect estimates; the sample size
for the comparison was small; and the pooled effect estimate was
imprecise (Summary of findings 2).

There was no significant difference in the rate of return visits or
(re)admissions or both following treatment with glucocorticoids
compared with epinephrine. We have moderate certainty about the
effect of glucocorticoids compared to epinephrine for reducing the
rate of return visits or (re)admissions or both, as the sample size did
not meet the optimal information size and the contributing studies
reported no events (Summary of findings 2).

There was no significant difference in length of stay in the hospital
for children treated with glucocorticoids compared to those treated
with epinephrine, nor were there any significant differences in
the need for additional treatments. One study reported a 31.3%
rate of secondary bacterial infections among children treated with

dexamethasone. Another study reported a 16% rate of tremor and
tachycardia among children treated with epinephrine.

One glucocorticoid compared to another glucocorticoid

Eleven studies investigated one glucocorticoid compared to
another glucocorticoid. Compared to budesonide, dexamethasone
resulted in significantly greater reductions in symptoms of croup
after six and 12 hours. We have low certainty about the effect
of budesonide compared to dexamethasone for reducing the
symptoms of croup, as the contributing studies were all at high or
unclear risk of bias; for the six-hour analysis there was substantial
between-study heterogeneity in effect estimates; and for the 12-
hour analysis the sample size did not meet the optimal information
size (Table 2). Compared to betamethasone, dexamethasone
resulted in significantly greater reductions in symptoms of croup
after two and six hours. We have very low certainty about the effect
of dexamethasone compared to betamethasone for reducing the
symptoms of croup, as only one study contributed to the analysis,
and it was at high risk of bias and had a small sample size (Table 4).
There was no significant difference in the reduction in symptoms
of croup six hours following treatment with dexamethasone
compared to prednisolone. We have low certainty about the effect
of dexamethasone compared to prednisolone for reducing the
symptoms of croup, as only one study contributed to the analysis
and it had a small sample size (Table 5).

There was no significant difference between dexamethasone
and budesonide, dexamethasone and beclomethasone, and
dexamethasone and betamethasone in the rate of return visits
or (re)admissions or both. We have moderate certainty about the
effect of dexamethasone compared to budesonide for reducing
the rate of return visits or (re)admissions or both, as few events
were reported, and the effect estimate included the null effect
as well as considerable benefit for dexamethasone compared to
budesonide (Table 2). We have low certainty about the effect of
dexamethasone compared to beclomethasone for reducing the
rate of return visits or (re)admissions or both, as only one study
contributed to the analysis and it had a small sample size and
reported no events (Table 3). We have very low certainty about the
effect of dexamethasone compared to betamethasone for reducing
the rate of return visits or (re)admissions or both, as only one
small study contributed to the analysis, and the effect estimate
included the null effect as well as appreciable benefit and harm
(Table 4). Compared to prednisolone, dexamethasone significantly
reduced the rate of return visits or (re)admissions or both. We
have moderate certainty about the effect of dexamethasone
compared to prednisolone for reducing the rate of return visits or
(re)admissions or both, as the sample size did not reach the optimal
information size (Table 5).

There was no significant difference in length of stay in the
hospital or emergency department between children treated with
dexamethasone compared to budesonide, or with dexamethasone
compared to prednisolone. One study showed no significant
difference in clinical improvement between children treated
with dexamethasone and those treated with budesonide.
Compared to those treated with budesonide, children treated
with dexamethasone were at a significantly reduced risk for
needing epinephrine. There was no difference between children
treated with dexamethasone and budesonide in the need for
intubation or supplemental glucocorticoids. Compared to those
treated with betamethasone, children treated with dexamethasone
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were at a significantly increased risk for needing epinephrine.
There was no significant difference between children treated with
dexamethasone and those treated with prednisolone in the need
for epinephrine or supplemental glucocorticoids. Adverse events
were infrequently reported.

One glucocorticoid compared to a combination of
glucocorticoids

Three studies investigated one glucocorticoid compared to a
combination of glucocorticoids. There was no significant difference
in the reduction in symptoms of croup for children treated
with dexamethasone compared to combined dexamethasone
and budesonide, nor for children treated with budesonide
compared to combined budesonide and dexamethasone. We have
moderate certainty about the effect of dexamethasone compared
to dexamethasone and budesonide for reducing the symptoms of
croup, as the sample size for the analysis did not meet the optimal
information size (Table 6). We have low certainty about the effect
of budesonide compared to budesonide and dexamethasone for
reducing the symptoms of croup (Table 7), as only one small study
contributed to the analysis.

There was no significant difference in the rate of return visits
or (re)admissions to the hospital or both following treatment
with dexamethasone compared to combined dexamethasone and
budesonide, nor following treatment with budesonide compared
to combined budesonide and dexamethasone. We have low
certainty about the effect of dexamethasone compared to
dexamethasone and budesonide for reducing the rate of return
visits or (re)admissions or both (Table 6), as the sample size for
the analysis did not meet the optimal information size; there were
few events; and the estimate was imprecise. We have low certainty
about the effect of budesonide compared to dexamethasone and
budesonide for reducing the rate of return visits or (re)admissions
or both (Table 7), as only one small study contributed to the
analysis.

There was no significant difference in hours spent in the hospital
or emergency department, in clinical improvement, or in the need
for additional treatments for children treated with dexamethasone
compared to those treated with combined dexamethasone and
budesonide, nor for children treated with budesonide compared
to combined budesonide and dexamethasone. Only one study
collected adverse events data, which included one case (1.5%)
of oral thrush in the budesonide group and no events in the
budesonide and dexamethasone group (Klassen 1998).

Glucocorticoids given by different modes of administration

Five studies investigated dexamethasone given by different modes
of administration. There was no significant difference in the
rate of return visits or (re)admissions or both for children
treated with oral dexamethasone compared to intramuscular
dexamethasone. There was a significantly reduced rate of
return visits or (re)admissions or both for children treated with
oral dexamethasone compared to those treated with nebulised
dexamethasone. We have moderate certainty about the effect of
oral compared to intramuscular dexamethasone for reducing the
rate of return visits or (re)Jadmissions or both, as the contributing
studies reported few events and the estimate was imprecise (Table
8). We have low certainty about the effect of oral compared to
nebulised dexamethasone for reducing the rate of return visits or
(re)admissions or both because only one study contributed to the

analysis, and the sample size did not meet the optimal information
size (Table 9).

There was no significant difference in clinical improvement or in
the need for additional treatments among children treated with
oral dexamethasone compared to those treated with intramuscular
dexamethasone. None of the studies comparing dexamethasone
given by different modes of administration reported collecting
adverse events data.

Dexamethasone given in different doses

Four studies investigated dexamethasone given in different doses.
One study reported a significantly greater reduction in croup
score after two hours for inpatients treated with 0.60 mg/kg
dexamethasone compared to those treated with 0.15 mg/kg
dexamethasone (Chub-Uppakarn 2007). After six hours, there was
a significantly greater reduction in croup score for children treated
with 0.60 mg/kg dexamethasone compared to those treated with
0.15 mg/kg dexamethasone. After 12 hours, there was no significant
difference in the change in croup score among children treated
with 0.60 mg/kg compared to 0.15 mg/kg dexamethasone. The
effect differed significantly by inpatient and outpatient status. In
inpatients, the 0.60 mg/kg dose resulted in a significantly greater
reduction in croup score after 12 hours, whereas in outpatients, the
0.15mg/kg dose was more effective. One study investigated change
in croup score after 24 hours for inpatients treated with 0.60 mg/kg
or 0.15 mg/kg dexamethasone (Alshehr 2005). Those treated with
0.15 mg/kg experienced significantly greater reductions in croup
score after 24 hours compared to those treated with 0.60 mg/kg
dexamethasone. We have very low to moderate certainty about
the effect of 0.60 mg/kg dexamethasone compared to 0.15 mg/kg
dexamethasone for reducing croup score (Table 12). The two-hour
analysis included only one study with a small sample size. The six-
hour analysis included three studies, but the sample size did not
meet the optimal information size. In the 12-hour analysis, there
was considerable between-study heterogeneity in effect estimates,
and the sample sizes did not meet the optimal information size. In
the 12-hour analysis, the pooled effect estimate included the null
effect as well as appreciable benefit and harm. The 24-hour analysis
included only one study with a small sample size.

There was no significant difference in the rate of return visits
or (re)admissions or both for children treated with 0.30 mg/kg
compared to 0.15 mg/kg dexamethasone; 0.60 mg/kg compared to
0.30 mg/kg dexamethasone; or 0.60 mg/kg compared to 0.15 mg/
kg dexamethasone. We have very low certainty about the effect
of 0.30 mg/kg compared to 0.15 mg/kg dexamethasone (Table 10)
and 0.60 mg/kg compared to 0.30 mg/kg dexamethasone (Table 11)
for reducing the rate of return visits or (re)admissions or both for
croup, as the analysis included only one small study that reported
few events, and the effect estimate included significant benefit, the
null effect, and potential for harm. We have low certainty about the
effect of 0.60 mg/kg compared to 0.15 mg/kg dexamethasone for
reducing the rate of return visits or (re)admissions or both because
the sample size did not meet the optimal information size, and
the effect estimate included significant benefit, the null effect, and
potential for harm (Table 12).

One study reported no significant difference in the hours spent
in the emergency department between children treated with 0.60
mg/kg compared to those treated with 0.15 mg/kg dexamethasone
(Alshehr 2005). There was no significant difference in the need for
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additional treatments between children treated with 0.30 mg/kg
compared to 0.15 mg/kg dexamethasone; 0.60 mg/kg compared to
0.30 mg/kg dexamethasone; or 0.60 mg/kg compared to 0.15 mg/
kg dexamethasone. Adverse events were infrequently reported for
the 0.15 mg/kg and 0.60 mg/kg doses of dexamethasone.

Overall completeness and applicability of evidence

We searched for RCTs that compared glucocorticoids to placebo
or any other active pharmacologic treatment for croup. The
number of included studies was large (n = 43), and 26 (60%)
of these investigated glucocorticoids compared to placebo.
Only four studies investigated glucocorticoids compared to
epinephrine; 11 investigated one glucocorticoid compared to
another glucocorticoid; three investigated one glucocorticoid
compared to a combination of glucocorticoids; five investigated
glucocorticoids given by different modes of administration; and
four investigated glucocorticoids given in different doses. Most
(67%) of the studies reported a change in croup score for at
least one time point, and 59% used the Westley croup score
(Westley 1978), which has been shown to be a valid and reliable
measure of croup severity. Most (51%) of the studies investigated
outpatients presenting to emergency departments or outpatient
clinics, generally with mild to moderate croup. A review of
utilisation data from Alberta, Canada indicated that at least two-
thirds of children who present to emergency care for croup have
mild symptoms (Johnson 2003). Only 1% to 5% of children with
croup are admitted to hospital (Johnson 2003), so studies of
inpatients were over-represented in this review. We have therefore
presented subgroup analyses by inpatient or outpatient setting.
We found no evidence of publication bias for our two primary
outcomes: change in croup score (at six hours) and return visits or
(re)admissions to the hospital or both for glucocorticoids compared
to placebo.

Quality of the evidence

This systematic review included 43 RCTs of 4565 children. Most
of the studies were at unclear or high overall risk of bias
(98%). The method for generating the randomisation sequence
was unclear in 40% of studies, which were often described as
"randomised" without any further methodological details. Whether
or not the allocation sequence was adequately concealed between
randomisation and assignment to treatment groups was unclear in
58% of studies. We were unable to ascertain whether the conduct
of these studies was methodologically flawed. However, based on
the information provided in the publications, we cannot exclude
the possibility of selection bias. Empirically, selection bias has been
associated with exaggerated estimates of treatment effects (Jini
2001; Wood 2008). Inadequate allocation concealment is more
likely to result in biased estimates of treatment effects when the
outcomes of a study are subjective (Wood 2008). Croup score, one
of our primary outcomes, is typically assessed by the healthcare
provider, and interobserver variability has been reported to be fair
to moderate (Chan 2001). Hartling 2014 demonstrated that the
association between selection bias and the estimate of treatment
effects may not hold true for RCTs in child health. We are therefore
uncertain as to how selection bias may have impacted our results.

Almost half (42%) of the included studies were at unclear or high
risk of bias for blinding of participants and personnel, and 40% were
at unclear or high risk of bias for blinding of outcome assessors.
Many of the studies judged as at unclear risk of bias for the blinding

domains were described as "blind" or "double-blind"; however,
details about who was blinded or how, or both, were omitted from
the publications. Although it is possible that these studies were
well conducted but inadequately reported, we cannot confidently
exclude the potential for performance and detection bias. In eight
(19%) studies, participants and personnel were not blinded. All but
one of these studies investigated glucocorticoids given via different
modes of administration (e.g. orally, intramuscularly, nebulised),
therefore blinding participants and personnel to the treatment
assignment would not have been feasible. Studies that are not
blinded or that are inadequately blinded can result in exaggerated
estimates of treatment effects (Wood 2008). This association may
not be true for RCTs in child health (Hartling 2014), therefore we
are uncertain as to how the inclusion of unblinded or inadequately
blinded trials may have impacted our results.

Most studies (63%) were at low risk of bias for incomplete
outcome data. Although most (95%) were at unclear risk of bias
for selective reporting, only 10 (23%) of the included studies were
published after the International Committee of Medical Journal
Editors released a statement announcing mandatory registration
for trials published in their member journals (De Angelis 2004). The
outcomes reported in the results matched those reported in the
methods sections of the publications for all studies. All included
studies except Tibballs 1992 reported on important markers of
treatment success: change in croup score, patient improvement,
or return visits or (re)admissions or both. We therefore do not
believe that selective reporting substantially impacted the results
of this review. It is also unlikely that publication bias influenced
our findings. Baseline imbalances in croup score could have biased
the results of two studies, favouring the betamethasone group in
the study by Amir 2006 (compared to dexamethasone) and the
budesonide group in the study by Vad Pedersen 1998 (compared to
dexamethasone).

Forany glucocorticoid compared to placebo, we detected between-
study heterogeneity in point estimates of effect as well as
heterogeneity in the pooled estimates of effect by glucocorticoid
for change in croup score. For this reason, we downgraded the
certainty of the evidence for the change in croup score after 2,
6, 12, and 24 hours. With respect to the estimates for individual
glucocorticoids, after two hours the between-study estimates for
budesonide were heterogeneous. Two studies showed a clear
benefit for dexamethasone, while Johnson 1996 showed the
potential for no difference in effect between dexamethasone
and placebo. Between-study estimates for the effectiveness of
budesonide compared to placebo after 6, 12, and 24 hours showed
a consistent beneficial effect. For dexamethasone, between-study
estimates were highly heterogeneous at all time points and
included the potential for benefit, no effect, or harm compared
to placebo. In future updates of this review, we may use meta-
regression analyses to explore factors that may explain at least
some of the heterogeneity that we have observed (e.g. the
'effective’ dosage of the active comparator). If such an analysis
is deemed important to clinicians and researchers, it should be
planned and documented a priori before future updates of this
review. Only one very small study (N = 17) investigated croup
score for fluticasone compared to placebo 2, 6, and 24 hours after
treatment (Roorda 1998). Another single study (N =42) investigated
croup score for prednisolone compared to placebo six and 12 hours
after treatment (Massicotte 1973). We caution drawing conclusions
based on the evidence from these small, single studies.
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Accounting for the pooled estimates of effect by glucocorticoid,
two hours following their administration the test for subgroup
differences between the effects of budesonide, dexamethasone,
and fluticasone approached statistical significance (P = 0.06).
While the effect estimate for fluticasone (based on one study)
compared to placebo was not statistically significant, the pooled
effect estimate for budesonide was highly statistically significant
(P = 0.005), and that for dexamethasone approached statistical
significance (P = 0.06). Six hours following their administration,
there was a significant subgroup difference in effect between
budesonide, dexamethasone, fluticasone, and prednisolone (P
= 0.009). This was accounted for by the fact that the effect
estimate for prednisolone (based on one study) was substantially
larger compared to the pooled estimates for budesonide and
dexamethasone, and fluticasone (based on one study) had
no statistically significant effect (P = 0.90). There was a
significant subgroup difference in effect between budesonide,
dexamethasone, and prednisolone (P = 0.006) 12 hours following
administration. This was accounted for by the fact that the effect
estimate for prednisolone (based on one study) was substantially
larger compared to the pooled estimates for budesonide and
dexamethasone. There was a significant subgroup difference in
effect between budesonide, dexamethasone, and fluticasone (P
= 0.01) 24 hours following administration. This was accounted
for by the fact that the effect estimate for fluticasone (based
on one study) indicated no statistically significant effect, while
the pooled estimates for budesonide and dexamethasone both
showed beneficial effects.

For any glucocorticoid compared to placebo, we also downgraded
the certainty of the evidence for return visits or (re)admissions or
both for inconsistency. There is little evidence that publication bias
influenced our results for return visits or (re)admissions or both.

Similar threats to the certainty of the evidence were present
in the other 12 comparisons in this review, including concerns
regarding risk of bias, inconsistency, and imprecision. Aside from
the comparison of glucocorticoids versus placebo, where seven
to 11 RCTs made up the analyses for the primary outcomes,
all other comparisons contained between one and five included
studies. In combination with the fact that the studies mostly
included small samples of children (median n =72, IQR 54 to 99),
many analyses had to be downgraded for inadequate precision as
optimal information size criteria were not met. We downgraded
a number of the analyses for inconsistency, as only one study
was included in the analysis and we therefore could not ascertain
any consistency in the findings. In fact, many of the analyses
contained only one or two small RCTs. We caution drawing strong
conclusions from the results of these few small studies. There
exist very few within-study comparisons of one glucocorticoid
compared to another, of glucocorticoids given by different modes
of administration, or of different doses of the same glucocorticoid.

Potential biases in the review process

In order to reduce the risk that we would miss relevant studies, we
collaborated with a research librarian who conducted a thorough
and extensive search of the online literature. We imposed no
language restrictions on the search, and we included three non-
English language studies. In previous versions of this review,
the review authors attempted to locate additional literature
by contacting study authors. In this update, we scanned the
references lists of the included studies and relevant systematic

reviews identified during study selection to identify any additional
studies that we may have missed. Two review authors (AG, CJ)
independently screened the retrieved articles for eligibility, and
reached consensus on the included studies or consulted a third-
party arbitrator when necessary. We did not re-run historical
searches or screen for articles published prior to 2014, assuming
based on previous reports that these had been conducted following
rigorous methods. With regard to the new outcomes, change in
croup score after two hours, patient improvement after two hours,
and adverse events, we extracted this information for all articles
including those that had been previously included in the review.

One review author (AG or MG) extracted data from the
included studies, and another review author verified the data
for completeness and to identify errors (AG, CJ, or MG). Two
review authors (AG, MG) independently assessed risk of bias in
the included studies and certainty of evidence (GRADE) for the
primary outcomes, and reached consensus on the assessments
or consulted a third-party arbitrator when necessary. As we
relied heavily on the publications when carrying out our 'Risk
of bias' assessment, it is very possible that our judgements are
not reflective of trial conduct. In the context of this review, it
was not feasible to contact the trial authors for more detailed
information, because most included studies were published more
than 10 years ago. Reporting standards have evolved since the
early 2000s. The CONSORT statement, which guides the complete
and transparent reporting of trials, was first published in 1996 and
updated in 2001 and 2010 (Moher 2012). Journal endorsement of
CONSORT is associated with improved reporting of clinical trials,
however reporting remains sub-optimal (Turner 2012). Although
we assessed almost all of the trials as being at unclear or high
risk of bias, we downgraded the certainty of the evidence only
if most trials in the analysis were at high risk of bias, and it
appeared that the potential bias would likely impact the effect
estimate. Of note, we also downgraded single-trial analyses for
inconsistency, as we could not ascertain any consistency in the
findings. A similar approach is recommended by the Agency for
Healthcare Research and Quality (AHRQ) for systematic reviews of
healthcare interventions produced by the Evidence-based Practice
Center (EPC) program, whereby single-study analyses are judged as
'unknown' for consistency (Berkman 2015). This resulted in lower
certainty of evidence appraisals for single-trial analyses, which
we believe to be more representative of the available data. In
determining the certainty of the evidence, we could not assess
publication bias for most analyses because they included fewer
than eight studies.

We performed many calculations and imputations to create a
usable data set. We chose change from baseline measures rather
than final value measures to alleviate any possible concerns with
imbalanced confounders. Consistent with previous versions of this
review, we assumed a correlation coefficient of 0.5 when imputing
change-from-baseline standard deviations.

Since standard deviations within groups were largely
homogeneous, our substitution for missing standard deviations
with the arithmetic average of the reported standard deviations
was reasonable. In our sensitivity analyses, we found no indication
that our results would have been substantially different if larger or
smaller standard deviations had been imputed.

For the change in croup score, we substituted medians for
means in eight studies. One study reported both medians and
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means (Donaldson 2003), and six studies reported ranges or
IQRs. We chose to assume that the distribution of the data
was approximately normal, because the means and the medians
reported in the study by Donaldson 2003 were proximal; the ranges
were relatively centred on the median or mean; and most studies
reported statistics that required an assumption of normality.
Hence, the medians should roughly approximate the means for
change in croup score.

Agreements and disagreements with other studies or
reviews

Griffin 2000 conducted a systematic review examining nebulised
steroids compared to placebo for the treatment of croup. The
authors found that nebulised steroids significantly improved croup
score at five hours (RR 1.48, 95% Cl 1.27 to 1.74) and significantly
reduced the need for hospital admission (RR 0.56, 95% Cl 0.42
to 0.75). The authors concluded that nebulised steroids are an
effective treatment option for children presenting to the emergency
department with croup. Our review, which includes glucocorticoids
given via any mode of administration and trials published up to
April 2018, resulted in similar findings.

AUTHORS' CONCLUSIONS

Implications for practice

For children with croup, glucocorticoids (compared with placebo)
reduce symptoms at two hours, and this benefit lasts at
least 24 hours. Dexamethasone and budesonide were the most
widely studied glucocorticoids. Even though the findings for

dexamethasone compared to placebo were inconsistent, data
from four head-to-head trials show that dexamethasone is more
effective than budesonide at reducing the symptoms of croup six
and 12 hours after treatment, as well as the need for epinephrine.
For children with croup, treatment with glucocorticoids reduces
hours spent in the hospital or emergency department, and the
rate of return visits or (re)admissions or both. We did not find
any differences between dexamethasone and budesonide in rates
of return visits or (re)admissions or both. There appears to
be no additional benefit from combined dexamethasone and
budesonide in comparison to using either treatment alone. There
were insufficient data to draw conclusions about the role of other
glucocorticoids (e.g. fluticasone, prednisolone) for reducing the
symptoms of croup. Few serious adverse events were reported
related to short-term treatment with glucocorticoids for croup.

Implications for research

Previous versions of this review asserted that additional trials
assessing the effectiveness of dexamethasone and budesonide
compared to placebo are not warranted. The cumulative meta-
graph by year for change in croup score six hours after treatment
(Figure 4) shows that the standardised mean difference for the
effect of glucocorticoids compared to placebo has been stable.
Accordingly, we located no new studies published since 1999
that reported on this outcome for this comparison. For return
visits or (re)admissions or both, the cumulative meta-graph by
year (Figure 5) indicates that the pooled risk ratio has also been
relatively constant. No new trials reporting on this outcome for this
comparison have been published since 2004.

Glucocorticoids for croup in children (Review)

28

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



c Coch rane Trusted evidence.
= . Informed decisions.
1 Libra ry Better health. Cochrane Database of Systematic Reviews

Figure 4. Cumulative meta-graph by year for change in croup score six hours after treatment for any glucocorticoid
compared to placebo.

Study
D SMD (95% CI)
Massicolie 1973 —_— -1.87 (-2.62. -1.13)
Von Muhlendahl 1962 * 094 (270, 0.82)
Kuusela 1988 + ~1.09 (235, 017)
Martinez Fernandez 1003 * <071 (<1.66, 0.23)
Klassen 1904 —_— 074 (-1.48, 0.00)
Gesinoed 1995 — 0078 (-1.41, 0.16)
Johnson 1996 —_— -0.81 (-1.36, 0.25)
Godden 1997 . a— -0.81 (129, 0.33)
Johnson 1998 —_— -0.80 (<1.21, 0.5)
Roorda 1898 —_— 074 (1.13, 0.34)
Roberts 1999 —_— 0076 (-1.12, 0.40)

T T T T

] =1 i] 1 2

favours glucod omicoid favours placebo
Glucocorticoids for croup in children (Review) 29

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

Figure 5. Cumulative meta-graph by year for return visits or (re)admissions or both for any glucocorticoid

compared to placebo.

RR (95% CI)

Study
1D
Skowron 1966 +
Klassen 1994 v
Cruz 1995 —_—
Geelhoed 1985 e
Geelhoed 1996 —_—
Johnson 1996 —_—
Johnson 1998 —_—
Roberts 1899 —
Luria 2001 ——
Bjornson 2004 ——

T T

A 51

favours glucocorticoid

The present update is the first time that study-level risk of bias
and outcome-level certainty of the evidence have been assessed
in the context of this review. These assessments revealed that
for any glucocorticoid compared to placebo, the certainty of the
evidence was moderate for change in croup score from baseline
to 12 hours and return visits or (re)admissions or both, owing
to considerable between-study heterogeneity in effect estimates.
The certainty of the evidence was low for change in croup score
at 24 hours due to substantial between-study heterogeneity in
effect estimates and in the direction of effect estimates. We concur
that the evidence appears stable, and it is unlikely that additional
research will substantially impact the pooled estimates of effects.
Itis possible that a large, rigorously conducted trial that adheres to
present-day standards for reporting and measures change in croup
score using a valid and reliable measure (e.g. Westley score) may
help to further improve the credibility of the evidence base. This
may be especially true for dexamethasone, for which the between-
study heterogeneity in effects was substantial at all time points
investigated.

There were very few within-study comparisons of dexamethasone
provided via different modes of administration (oral, intramuscular,
or nebulised), or of the effectiveness of different doses of

0.20 (0.01, 4.11)
0.16 (0.03, 0.85)
0.19(0.05, 0.70)
0.40 (0.17, 0.98)
0.31(0.12, 0.79)
0.38 (0.13, 1.08)
0.47 (0.25, 0.88)
0.42 (0.22, 0.79)
0.50 (0.31, 0.81)
0.52 (0.36, 0.75)

favours placebo

dexamethasone. The studies that do exist did not report
change in croup score or patient improvement. No within-study
comparisons by dosage have been published for budesonide. While
dexamethasone is the mainstay of treatment for croup in children
(Petrocheilou 2014), as we have shown, budesonide is an effective
alternative. Studies of the effectiveness of dexamethasone given
via different modes of administration, and of both dexamethasone
and budesonide provided in different doses are thus warranted
to inform clinical practice. These should preferably report on
improvement in symptoms using a valid and reliable score
(e.g. Westley score). Direct comparisons of the effectiveness of
different glucocorticoids were few. In future updates of this
review, additional analyses (e.g. indirect comparisons, network
meta-analysis) may be of interest to evaluate the comparative
effectiveness of different glucocorticoids in light of the paucity of
head-to-head trials. These additional analyses should be planned
and documented a priori if they are deemed of interest to
researchers and clinicians. Trials that compare one and multiple
days of glucocorticoid treatment would also be of interest. While
symptoms may resolve quickly for most children who have mild
to even moderate croup, severely ill children who are hospitalised
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and suffer symptoms for a longer duration may experience different
effects from glucocorticoid treatment.

There is a need for increased attention to the importance of
trial outcomes to children and their families. Collecting data on
patient-important outcomes will ensure that trials reporting on
glucocorticoids for croup are relevant to those who experience the
condition. There currently exists little research investigating family-
and patient-important outcomes related to croup or other acute
respiratory infections in children (Dyson 2017). We are therefore
not certain that the outcomes presented herein are of interest
to children and families. There is a need for research to identify
appealing and effective methods of engaging children and their
families in patient-centred outcomes research (Dyson 2017). From
there, the identification of patient-important outcomes will help to
inform future research priorities.

The results from this review demonstrate that glucocorticoids can
substantially reduce symptoms of croup and the rate of return
visits or (re)admissions to hospital or both. Nonetheless, there is
evidence that significant proportions of children with croup do
not receive glucocorticoids (Knapp 2008). Research is required
to identify barriers to glucocorticoid treatment, and to establish

effective knowledge translation strategies to narrow the evidence-
to-practice gap.
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Alshehr 2005

Methods

Randomised double-blind trial

Participants

Study period: September 1998 to December 2002
Setting: emergency rooms and outpatient clinics in 3 medical institutes, Abha City, Saudi Arabia

Inclusion criteria: children aged 3 months to 9 years who had been given a diagnosis of croup and had
persistent, moderately severe respiratory distress (Westley croup score > 3)

Exclusion criteria: symptoms or signs suggesting another cause of stridor; history of chronic pulmonary
disease; severe systemic disease; immune dysfunction; stridor or intubation for more than 1 month;
glucocorticoid therapy in the last 4 weeks before study entry

Baseline characteristics (N =72):

proportion male: treatment: 56%; comparator: 53%
mean (SD) age, months: treatment: 16.8 (12); comparator: 17.6 (13)

median (range) Westley croup score: treatment: 5.0 (3 to 6); comparator: 4.5 (3 to 6)

Interventions

Treatment (N = 36): single dose 0.15 mg/kg oral dexamethasone

Comparator (N = 36): single dose 0.6 mg/kg oral dexamethasone

Outcomes Change in Westley croup score from baseline to 4, 12, and 24 hours; hospitalisation; length of stay in
hospital; use of mist tent

Notes All children received mist therapy throughout the observation period; funding source: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "A blocked randomization code was produced by random-number gen-
erating software"

Allocation concealment
(selection bias)

Low risk Quote: "To make the study drugs indistinguishable from each other, they were
packaged in opaque containers and diluted on the same amount of solution."
"A blocked randomization code was produced ... and the code was not broken
until after the study ended and all decisions regarding data analysis were final-
ized"

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Quote: "double-blind" "To make the study drugs indistinguishable from each
other, they were packaged in opaque containers and diluted on the same
amount of solution."

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Quote: "double-blind" "to make the study drugs indistinguishable from each
other, they were packaged in opaque containers and diluted on the same
amount of solution" "the code was not broken until after the study ended and
all the decisions regarding data analysis were finalized"

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Comment: 14% (N = 12) of children recruited were excluded prior to randomi-
sation. All randomised children were followed up.

Selective reporting (re-
porting bias)

Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-
pearin results.
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Alshehr 2005 (continued)
Other bias

Low risk Comment: no other sources of bias identified.

Overall risk of bias
All outcomes

Unclear risk Comment: at least 1 domain judged as unclear risk, and no domains judged as

high risk.

Amir 2006

Methods

Randomised controlled trial

Participants

Study period: November 2002 to March 2003
Setting: emergency department of Schneider Children’s Medical Center, Israel

Inclusion criteria: children aged 6 months to 6 years with a clinical picture of mild to moderate acute
laryngotracheitis presenting to the emergency department. Mild to moderate croup defined as a West-
ley croup score of 1 to 11.

Exclusion criteria: spasmodic croup; acute epiglottitis; bacterial tracheitis; pneumonia; foreign body
aspiration; chronic lung disease; congenital or acquired anatomical airway anomalies; immunosup-
pressed orimmunocompromised; treated before arrival at the emergency department with inhaled
bronchodilators or corticosteroids in any form; exposed to varicella in the previous 28 days; contradic-
tions to corticosteroid treatment

Baseline demographics (N =52):

proportion male: treatment: 73%; comparator: 27%
mean (SD) age in months: treatment: 31.1 (20.4); comparator: 26.7 (16.8)

mean (SD) Westley croup score: treatment: 3.6 (2.6); comparator: 2.0 (2.5)

Interventions

Treatment (N = 26): single 0.60 mg/kg (maximum 10 mg) dose of intramuscular dexamethasone
Comparator (N = 26): single 0.40 mg/kg dose of oral betamethasone

Treatments were of equivalent potency; supplemental oxygen was provided to children in whom air
saturation was < 95%.

Outcomes Change in Westley croup score from baseline to 2 and 4 hours; return visits to the emergency depart-
ment; use of epinephrine

Notes Funding source: no external funding

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote: "Study participants were assigned by a random numbers table"

tion (selection bias)

Allocation concealment Unclear risk Comment: insufficient information provided to judge

(selection bias)

Blinding of participants High risk Comment: no blinding described. Subjective outcomes

and personnel (perfor-
mance bias)
All outcomes

Glucocorticoids for croup in children (Review)
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Amir 2006 (Continued)

Blinding of outcome as- High risk Comment: used a third-party outcome assessor. No blinding. Subjective out-
sessment (detection bias) comes
All outcomes

Incomplete outcome data  Unclear risk Comment: the number of children analysed is not reported.
(attrition bias)
All outcomes

Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-
porting bias) pear in results.

Other bias High risk Comment: baseline imbalance in croup score

Overall risk of bias High risk Comment: at least 1 domain judged as high risk.

All outcomes

Bjornson 2004

Methods Randomised double-blind controlled trial

Participants Study period: September 2001 to April 2002 and September 2002 to February 2003
Setting: 4 paediatric emergency departments (Alberta Children’s Hospital in Calgary, Stollery Chil-
dren’s Health Centre in Edmonton, Winnipeg Children’s Hospital in Winnipeg, or Children’s Hospital of
Eastern Ontario in Ottawa) in Canada
Inclusion criteria: children aged 3 months to 9 years with mild croup based on an initial medical evalua-
tion. Mild croup was defined as onset within the past 72 hours of a seal-like, barking cough and a West-
ley croup score of < 2.
Exclusion criteria: symptoms or signs of another cause of stridor; history of congenital or acquired stri-
dor, asthma, exposure to varicella within the previous 21 days, chronic pulmonary disease, severe sys-
temic disease, or known immune dysfunction; treatment with corticosteroids within the past 2 weeks;
treatment of respiratory distress with epinephrine prior to enrolment; those enrolled in another clinical
trial in the past 4 weeks; parents unable to speak either English or French; lack of a telephone at home;
a prior visit to the emergency department because of croup during this episode of the disease
Baseline demographics (N = 720):
proportion male: treatment: 61%; control: 61%
mean (SD) age in months: treatment: 35 (23); control: 35 (23)
Westley croup score: treatment: 38% score of 0, 38% score of 1, 24% score of 2; control: 38% score of 0,
43% score of 1, 19% score of 2

Interventions Treatment (N = 359): single 0.60 mg/kg (maximum of 20 mg) dose of oral dexamethasone
Control (N =361): single dose of oral placebo (10 mL distilled water)
Both treatment and placebo included 50 mL of wild cherry-flavoured syrup.

Outcomes Return visits to any healthcare provider within 7 days

Notes Funding source: Canadian Institutes of Health Research; Alberta Children's Hospital Foundation; Chil-
dren's Hospital of Eastern Ontario Research Institute; Stollery Children's Hospital Foundation; Cumber-
land Pharmaceuticals
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Bjornson 2004 (Continued)

Risk of bias

Bias

Authors' judgement

Support for judgement

Random sequence genera-  Low risk Quote: "computer-generated randomization scheme, stratified by centre, used

tion (selection bias) random permuted blocks of 6-20 children to ensure the comparable assign-
ment of eligible patients."

Allocation concealment Low risk Quote: "Codes were secured at each center's pharmacy until enrolment and all

(selection bias) decisions regarding data analysis had been finalized." The preparations were
"not distinguishable" and "packaged in sequentially numbered, sealed bags."

Blinding of participants Low risk Quote: "double-blind" "Parents were unable to determine which preparation

and personnel (perfor- their child had received" "Preparations were not distinguishable by appear-

mance bias) ance, volume, weight, taste, or smell."

All outcomes

Blinding of outcome as- Low risk Quote: "double blind" "Preparations were not distinguishable by appearance,

sessment (detection bias) volume, weight, taste, or smell and were packaged in identical syringes in se-

All outcomes quentially numbered, sealed bags" "biostatistician who was not otherwise in-
volved in the study performed the data analysis."

Incomplete outcome data  Low risk Comment: missing data imputed using intention-to-treat analysis. 5% (N = 37)

(attrition bias) protocol deviations equally distributed between groups. 2% (N = 13) had in-

All outcomes complete follow-up.

Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-

porting bias) pearin results.

Other bias Low risk Comment: no other sources of bias identified.

Overall risk of bias Unclear risk Comment: at least 1 domain judged as unclear risk, and no domains judged as

All outcomes

high risk.

Cetinkaya 2004

Methods

Randomised controlled trial

Participants

Study period: not reported

Setting: paediatric emergency department at the Sislu Etfal Education and Research Hospital in Istan-

bul, Turkey

Inclusion criteria: children aged 6 to 36 months who were admitted to the paediatric emergency clinic
with a diagnosis of croup, defined as the acute (< 48 h) onset of stridor, chest wall retraction, barking

cough, and hoarse voice

Exclusion criteria: epiglottitis; reactive airway exacerbation; foreign body aspiration; acute bacterial
pneumonia, acquired or congenital upper airway anomalies; intubated in the previous month; received
steroids within the preceding 2 weeks

Baseline characteristics (N = 60):

proportion males: 67%

age: not reported

Glucocorticoids for croup in children (Review)
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Cetinkaya 2004 (Continued)

Westley croup score: not reported

Interventions

All children received 5 to 6 L/min of moisturised oxygen for 20 minutes upon arriving at the hospital,
along with a single dose of 0.16 mg/kg of salbutamol.

Treatment 1 (N = 15): 500 ug nebulised budesonide, a single dose of oral placebo (multivitamin syrup),
and 2 mL intramuscular placebo (saline)

Treatment 2 (N = 15): 2 mL nebulised placebo (saline), a single dose oral placebo (multivitamin syrup),
and 0.60 mg/kg (maximum 8 mg) intramuscular dexamethasone

Treatment 3 (N = 15): 2 mL nebulised placebo (saline), a single dose of 0.60 mg/kg (maximum 8 mg) oral
dexamethasone, 2 mL intramuscular placebo (saline)

Control (N =15): 2 mL intramuscular placebo (saline), 2 mL nebulised salbutamol solution with saline,
and oral placebo (multivitamin syrup)

Outcomes Change in Westley croup score from baseline to 24 hours

Notes Funding source: not reported

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Comment: insufficient information provided to judge.

tion (selection bias)

Allocation concealment Unclear risk Comment: insufficient information provided to judge.

(selection bias)

Blinding of participants High risk Comment: blinding not explicitly described; it appears there was an attempt to
and personnel (perfor- blind parents and children by using similar-appearing oral, nebulised, and in-
mance bias) tramuscular placebos. Unclear if personnel were blinded. Subjective outcomes
All outcomes

Blinding of outcome as- High risk Comment: no description of blinding or third-party outcome assessors. Car-
sessment (detection bias) ried over judgement from blinding of participants and personnel

All outcomes

Incomplete outcome data  Low risk Comment: no missing outcome data

(attrition bias)

All outcomes

Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-
porting bias) pear in results.

Other bias Low risk Comment: no other sources of bias identified.

Overall risk of bias High risk Comment: at least 1 domain judged as high risk.

All outcomes

Chub-Uppakarn 2007

Methods

Randomised double-blind controlled trial

Participants

Study period: March 2001 to October 2003
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Chub-Uppakarn 2007 (Continued)

Setting: paediatric ward of Hatyai Hospital in the southern part of Thailand

Inclusion criteria: children aged 6 months to 5 years who were admitted to the paediatric ward with
moderate to severe croup. Westley croup score 4to 7

Exclusion criteria: history of contact with chicken pox within the preceding 3 weeks; history of congeni-
tal or acquired stridor; chronic pulmonary disease; asthma; severe systemic disease or known immune
dysfunction; treatment with corticosteroids within the preceding 2 weeks; treatment with epinephrine
for respiratory distress before enrolment

Baseline demographics (N=41):

proportion male: treatment 1: 55%; treatment 2: 86%
mean (SE) age in months: treatment 1: 16.9 (2.0); treatment 2: 18.8 (2.6)

mean (SD) Westley croup score: treatment 1: 4.26 (0.22); treatment 2: 4.60 (0.25)

Interventions

Treatment 1 (N =21): single 0.15 mg/kg dose (maximum 3 mg) of intramuscular dexamethasone

Treatment 2 (N = 20): single 0.60 mg/kg dose (maximum 12 mg) of intramuscular dexamethasone

Outcomes Change in Westley croup score at 2, 6, and 12 hours; intubations; adverse events
Notes All children were treated with a single nebulisation of epinephrine (1:1000) 1 mL in 0.9% saline 3 mL at
baseline.
Funding source: not reported
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Quote: "computer-generated randomization scheme used random permuted
tion (selection bias) blocks of four children"
Allocation concealment Low risk Quote: "codes were secured at the hospital pharmacy until enrolment and all
(selection bias) decisions regarding data analysis had been finalized"
Blinding of participants Low risk Quote: "the preparations of dexamethasone suspension consisted of 10 mL of
and personnel (perfor- dexamethasone phosphate injection in concentrations of 1.2 and 0.3 mg/mL
mance bias) The preparations were packaged in identical containers by a hospital pharma-
All outcomes cist and were not distinguishable in appearance"
Blinding of outcome as- Low risk Comment: no description of a third-party outcome assessor. Carried over
sessment (detection bias) judgement from blinding of participants and personnel
All outcomes
Incomplete outcome data  Low risk Comment: no missing outcome data
(attrition bias)
All outcomes
Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-
porting bias) pearin results.
Other bias Low risk Comment: no other sources of bias identified.
Overall risk of bias Unclear risk Comment: at least 1 domain judged as unclear risk, and no domains judged as
All outcomes high risk.
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Cruz 1995

Methods Randomised double-blind controlled trial

Participants Study period: November 1992 to December 1993
Setting: emergency department at the Children's Hospital of Michigan, USA
Inclusion criteria: children aged 6 months to 5 years reporting to the emergency department with a
clinical diagnosis of acute laryngotracheitis or viral croup. Westley croup score of at least 2 and able to
be managed as outpatients
Exclusion criteria: history of prior intubation; structural airway anomalies; those requiring more than
1 racemic epinephrine treatment; hospitalisation; f-agonist therapy; received steroids in the past 24
hours
Baseline demographics (N = 45):
proportion male: treatment: 74%; control: 63%
median (SD) age in months: treatment: 18.0 (19.0); control: 21.0 (8.0)
median (range) Westley croup score: treatment: 3 (2 to 5); control: 3 (2 to 5)

Interventions Treatment (N = 19): single 0.60 mg/kg (maximum 10 mg) dose of intramuscular dexamethasone
Control (N =19): equal volume of placebo (normal saline)

Outcomes Return visits to the emergency department; patient improvement 24 hours after discharge

Notes Funding source: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Unclear risk Comment: insufficient information provided to judge.

tion (selection bias)

Allocation concealment Unclear risk Comment: insufficient information provided to judge.
(selection bias)

Blinding of participants Low risk Quote: "double blind" "Both the patients and the investigators were blinded
and personnel (perfor- to the content of the syringe" "the drug code was broken only after the last pa-
mance bias) tient had completed the study"

All outcomes

Blinding of outcome as- Low risk Comment: no description of a third-party outcome assessor. Carried over
sessment (detection bias) judgement from blinding of participants and personnel
All outcomes

Incomplete outcome data Unclear risk Comment: 16% (N = 7) were excluded or lost to follow-up, unclear if losses
(attrition bias) were balanced between groups.
All outcomes

Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-
porting bias) pearin results.
Other bias Low risk Comment: no other sources of bias identified.
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Cruz 1995 (Continued)

Overall risk of bias
All outcomes

Unclear risk Comment: at least 1 domain judged as unclear risk, and no domains judged as

high risk.

Dobrovoljac 2012

Methods

Randomised double-blind controlled trial

Participants

Study period: not reported

Setting: emergency department of the Princess Margaret Hospital for Children, Perth, Australia

Inclusion criteria: children over 6 months of age presenting to the emergency department with mild to
moderate croup (harsh cough with or without stridor, Westley croup score 1 to 6)

Exclusion criteria: Westley croup score < 1; severe croup (Westley croup score > 6) requiring epinephrine
upon arrival; received steroids within the last week; other significant coexisting illnesses

Baseline demographics (N =70):

proportion male: treatment: 69%; control: 66%
mean (SD) age in months: treatment: 37.1 (22.6); control: 27.4 (25.7)

mean (SD) Westley croup score: treatment: 2.7 (0.8); control: 2.8 (1.0)

Interventions

Treatment (N = 35): single 0.15 mg/kg (1 mg/mL solution) dose of oral dexamethasone
Control (N = 35): same volume of placebo solution

All children also received 0.15 mg/kg oral dexamethasone at 60 minutes (after study completion).

Outcomes Change in Westley croup score from baseline to 2 hours; use of epinephrine and supplemental gluco-
corticoids

Notes Funding source: not reported

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Comment: insufficient information provided to judge.
tion (selection bias)
Allocation concealment Low risk Quote: "Randomization was performed by the pharmacy department and the
(selection bias) randomization list was kept concealed from emergency physicians, nurses and
parents until the end of the trial."
Blinding of participants Low risk Quote: "the PMH pharmacy ensured that the two preparations could not be
and personnel (perfor- differentiated"
mance bias)
All outcomes
Blinding of outcome as- Low risk Comment: no description of a third-party outcome assessor. Carried over
sessment (detection bias) judgement from blinding of participants and personnel
All outcomes
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Dobrovoljac 2012 (Continued)

Incomplete outcome data  High risk Comment: 6% loss to follow-up due to worsening condition, all in the placebo
(attrition bias) group (N =4, 11%). Used the last observation carried forward method, which
All outcomes could have biased results in favour of the treatment group.

Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-
porting bias) pear in results.

Other bias Low risk Comment: no other sources of bias identified.

Overall risk of bias High risk Comment: at least 1 domain judged as high risk.

All outcomes

Donaldson 2003

Methods

Randomised double-blind trial

Participants

Study period: January 1999 to December 1999
Setting: emergency department of William Beaumont Hospital, USA

Inclusion criteria: children aged 3 to 84 months with history of inspiratory stridor or a barky cough and
a Westley croup score of = 2 after 10 to 15 minutes of cool mist therapy in the emergency department
Exclusion criteria: Westley croup score <2; signs suggesting another cause for stridor such as epiglotti-
tis, bacterial tracheitis, foreign body, chronic lung disease; severe comorbidities; inability of parents to
give informed consent; glucocorticoid therapy within 4 weeks of presenting

Baseline demographics (N =96):

proportion male: treatment 1: 73%; treatment 2: 57%
mean (SD) age in months: treatment 1: 23.2 (17.9); treatment 2: 28.9 (17.7)

mean (SD) Westley croup score: treatment 1: 3.5 (1.8); treatment 2: 3.5 (1.7)

Interventions

Treatment 1 (N =49): 0.60 mg/kg intramuscular dexamethasone and oral placebo (syrup)

Treatment 2 (N = 46): 0.60 mg/kg oral dexamethasone and intramuscular placebo (direct pressure with
hub of syringe on thigh)

Outcomes Unscheduled revisits; parent-reported symptom relief after 24 hours; use of epinephrine

Notes Funding source: not reported

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote: "block randomization method from a random number generator per-
tion (selection bias) formed by the department of Pharmacy"

Allocation concealment Unclear risk Comment: insufficient information provided to judge.

(selection bias)

Blinding of participants Unclear risk Quote: "In both groups, neither the parents nor the treating physicians were

and personnel (perfor-
mance bias)
All outcomes

present in the treatment room during the administration of medications" "The

emergency medicine faculty... were blinded to the route of administration of
the drug" "If the child vomited while in the ED, the treatment given was un-
blinded"

Glucocorticoids for croup in children (Review)
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Donaldson 2003 (Continued)

Comment: blinding was attempted but could be broken if the child vomited
while in the emergency department. Subjective outcomes

Blinding of outcome as- Unclear risk Comment: third-party outcome assessor described as blinded. Because blind-
sessment (detection bias) ing of children and parents could have been broken, the assessors could have
All outcomes become unblinded during conversation with parents. Subjective outcomes
Incomplete outcome data  Low risk Comment: used intention-to-treat analysis. 1% (N = 1) loss to follow-up, un-
(attrition bias) clear from which group

All outcomes

Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-
porting bias) pear in results.

Other bias Low risk Comment: no other sources of bias identified.

Overall risk of bias Unclear risk Comment: at least 1 domain judged as unclear risk, and no domains judged as

All outcomes

high risk.

Duman 2005

Methods

Randomised controlled trial

Participants

Study period: September 2002 to September 2003
Setting: paediatric emergency department of Dokuz Eyliil University Faculty of Medicine, 1zmir, Turkey

Inclusion criteria: children aged more than 6 months presenting to the emergency department with a
history of inspiratory stridor, barking cough, hoarseness and signs of inspiratory distress, and a Westley
croup score of =2

Exclusion criteria: Westley croup score <2, and with suggested other causes for stridor (epiglottitis,
bacterial tracheitis, foreign body aspiration); past history of laryngoscopy, tracheal intubation, chron-
ic lung disease, or severe comorbidities; immediate intubation or transfer to intensive care; corticos-
teroid therapy within 4 weeks of presentation; history of tuberculosis personally or in the family; chick-
enpox within the preceding 21 days; known immunodeficiency

Baseline demographics (N =76):

proportion male: treatment 1: 77%; treatment 2: 90%; comparator: 77%
mean (SD) age in months: treatment 1: 41.5 (25.5); treatment 2: 43.3 (24.7); comparator: 34.8 (22.4)

mean (SD) Westley croup score: treatment 1: 5.3 (1.2); treatment 2: 5.5 (1.8); comparator: 5.0 (1.3)

Interventions

Treatment 1 (N =31): 2.5 mL (0 to 20 kg) or 5.0 mL (20 to 40 kg) nebulised epinephrine with same vol-
ume normal saline and 0.60 mg/kg intramuscular dexamethasone

Treatment 2 (N =19): 2.5 mL (0 to 20 kg) or 5.0 mL (20 to 40 kg) nebulised epinephrine with same vol-
ume normal saline and 2 mg nebulised budesonide

Comparator (N =26): cool mist therapy and 0.60 mg/kg intramuscular dexamethasone

In all groups, the drug was administered for a period of 20 minutes using a nebuliser with oxygen at a
rate of 6 to 7 L/min through a face mask.

Outcomes Change in Westley croup score from baseline to 2 hours; admissions from the emergency department;
use of epinephrine
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Duman 2005 (Continued)

Notes Funding source: no external funding
Risk of bias
Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote: "Patients were allocated to treatment according to a randomisation list
tion (selection bias) produced at the beginning of the study. Patients were randomised in blocks of
three."
Comment: assumed that the blocked randomisation was computer-generated
Allocation concealment Unclear risk Comment: insufficient information provided to judge.
(selection bias)
Blinding of participants High risk Comment: no blinding. Subjective outcomes
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- High risk Comment: no blinding. No description of a third-party outcome assessor. Sub-
sessment (detection bias) jective outcomes
All outcomes
Incomplete outcome data  Low risk Comment: no missing outcome data
(attrition bias)
All outcomes
Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-
porting bias) pear in results.
Other bias Low risk Comment: no other sources of bias identified.
Overall risk of bias High risk Comment: at least 1 domain judged as high risk.

All outcomes

Eboriadou 2010

Methods

Randomised double-blinded controlled trial

Participants

Study period: January 2000 to December 2001
Setting: emergency department at a hospital in Greece

Inclusion criteria: children aged 6 months to 5 years presenting to the emergency department with a
clinical diagnosis of viral croup by a history of a short period of viral upper respiratory symptoms fol-
lowed by hoarseness or barking cough and clinical evidence of hoarseness, barking cough, or stridor
in the emergency department; modified Downes and Raphaelly croup score = 2; could be managed as
outpatients

Exclusion criteria: known structural airways anomalies; acute epiglottitis; bacterial tracheitis; pneumo-
nia; foreign body aspiration or past history of laryngoscopy; history of prior intubation; chronic airway
obstruction; received steroids in the past 24 hours; required more than 1 treatment with nebulised L-
epinephrine or hospitalisation

Baseline characteristics (N = 64):

proportion males: treatment 1: 80%; treatment 2: 58%; treatment 3: 65%
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Eboriadou 2010 (continued)

mean age in years: treatment 1: 2.6; treatment 2: 3.2; treatment 3: 3.4

mean modified Downes and Raphaelly croup score: treatment 1: 5.13; treatment 2: 5.89; treatment 3:
3.95

Interventions Treatment 1 (N =25): single 5 mL (1:1000 mg/mL) dose of nebulised L-epinephrine via nebuliser with
oxygen at a rate of 5 L/minute

Treatment 2 (N = 19): single 0.60 mg/kg (maximum 8 mg) dose of intramuscular dexamethasone

Treatment 3 (N = 20): single 200 pg dose of inhaled beclomethasone dipropionate delivered via Ae-
roChamber device

Supplemental oxygen was used for children with oxygen saturation values < 95%.

Outcomes Change in modified Downes and Raphaelly croup score from baseline to 2 hours; return visits to the
emergency department

Notes Funding source: not reported

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote: "patients were assigned by a random numbers table to receive..."

tion (selection bias)

Allocation concealment Unclear risk Comment: insufficient information provided to judge.
(selection bias)

Blinding of participants High risk Comment: described as "double-blind", though the interventions were clearly
and personnel (perfor- distinguishable, and the mechanism of blinding was not described
mance bias)

All outcomes

Blinding of outcome as- High risk Comment: no description of a third-party outcome assessor. Carried over
sessment (detection bias) judgement from blinding of participants and personnel
All outcomes

Incomplete outcome data  Low risk Comment: no missing outcome data

(attrition bias)

All outcomes

Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-
porting bias) pear in results.

Other bias Low risk Comment: no other sources of bias identified.

Overall risk of bias High risk Comment: at least 1 domain judged as high risk.

All outcomes

Eden 1964
Methods Randomised double-blind controlled trial
Participants Study period: not reported
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Eden 1964 (continued)

Setting: hospital in USA

Inclusion criteria: children hospitalised for treatment of acute croup, including all children with acute
respiratory infections characterised by hoarseness, inspiratory stridor, and a barking cough

Exclusion criteria: not reported

Baseline characteristics (N =50):

proportion male: not reported
age: not reported

croup score: not reported

Interventions

All children received as routine therapy oxygen, increased humidity, and tetracycline.
Treatment (N =25): 1 mg/kg intramuscular methyl prednisolone every 6 hours for 24 hours

Control (N =25): 1 mg/kg placebo (control) preparation every 6 hours for 24 hours

Outcomes Patientimprovement at 6, 12, 24 hours

Notes Funding source: Upjohn Company (supplied drugs for the trial)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Low risk Quote: "The patients were divided into two groups according to a table of ran-

tion (selection bias) dom sampling"

Allocation concealment Unclear risk Comment: insufficient information provided to judge.

(selection bias)

Blinding of participants Unclear risk Quote: "The composition of each preparation was unknown to the investiga-

and personnel (perfor- tors until the end of the study"

mance bias)

All outcomes Comment: described as double-blind. Investigators blinded, but unclear if par-
ticipants or personnel (or both) were blinded because who administered the
treatments is not stated. Subjective outcomes

Blinding of outcome as- Unclear risk Comment: no description of a third-party outcome assessor, unclear who per-

sessment (detection bias) formed the measurements. Carried over judgement from blinding of partici-

All outcomes pants and personnel

Incomplete outcome data  Unclear risk Comment: 6% (N = 3) lost to follow-up due to inadequate evaluation. All losses

(attrition bias) were in 1 group, but unclear which group.

All outcomes

Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-

porting bias) pear in results.

Other bias Low risk Comment: no other sources of bias identified.

Overall risk of bias Unclear risk Comment: at least 1 domain judged as unclear risk, and no domains judged as

All outcomes high risk.
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Eden 1967

Methods

Randomised double-blind controlled trial

Participants

Study period: not reported

Setting: hospital in USA

Inclusion criteria: children hospitalised with acute croup, including those presenting with acute respi-
ratory infections characterised by barking cough, hoarseness, sternal retractions, and respiratory stri-
dor

Exclusion criteria: not reported

Baseline demographics (N = 50):

proportion male: treatment: 60%; control: 80%

age in years (%): treatment: 68% 0 to 2 years, 28% 2 to 4 years, 4% > 4 years; control: 56% 0 to 2 years,
28% 2 to 4 years, 16% > 4 years

croup score: not reported

Interventions

Treatment (N =25): 0.1 mL/kg per dose schedule (0.1 mg/kg) intramuscular dexamethasone every 6
hours for 48 hours (total daily dose of 0.40 mg/kg)

Control (N = 25): volume of 0.1 mL/kg per dose schedule of placebo (control) preparation intramuscu-
larly every 6 hours for 48 hours

Outcomes Patient improvement at 6, 12, 24 hours; tracheostomy
Notes Funding source: dexamethasone (Decadron) by Merck Sharp & Dohme
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Low risk Quote: "The patients were divided into two groups according to a table of ran-
tion (selection bias) dom sampling"
Allocation concealment Unclear risk Comment: insufficient information provided to judge.
(selection bias)
Blinding of participants Low risk Quote: "double blind" "The composition of each preparation was unknown to
and personnel (perfor- the investigators until the end of the study"
mance bias)
All outcomes
Blinding of outcome as- Low risk Comment: no description of a third-party outcome assessor. Carried over
sessment (detection bias) judgement from blinding of participants and personnel
All outcomes
Incomplete outcome data  Low risk Comment: no missing outcome data
(attrition bias)
All outcomes
Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-
porting bias) pearin results.
Other bias Low risk Comment: no other sources of bias identified.
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Eden 1967 (Continued)

Overall risk of bias
All outcomes

Unclear risk Comment: at least 1 domain judged as unclear risk, and no domains judged as

high risk.

Fifoot 2007

Methods

Randomised double-blind trial

Participants

Study period: July 2004 to October 2005
Setting: emergency department of Mater Childrens' Hospital, Brisbane, Australia

Inclusion criteria: children aged 6 months to 6 years presenting to the emergency department with
croup (Westley croup score = 2) with parents available for telephone follow-up 1 week following enrol-
ment

Exclusion criteria: chronic respiratory disease (excluding asthma); severe croup (Westley croup score
>7); known allergy or relative contraindication to steroids (varicella or exposure to varicella within the
past 3 weeks, history of tuberculosis, diabetes, or hypertension, known immunodeficiency); treatment
with steroids in the preceding week or with nebulised adrenaline en route or immediately on arrival in
the emergency department

Baseline demographics (N =99):

proportion male: treatment 1: 79%; treatment 2: 65%; treatment 3: 80%
mean (SD) age in years: treatment 1: 1.76 (1.52); treatment 2: 1.53 (1.31); treatment 3: 1.74 (1.61)

mean (SD) Westley croup score: treatment 1: 3.15 (0.89); treatment 2: 2.71 (0.84); treatment 3: 2.81
(0.87)

Interventions

Treatment 1 (N = 34): single 1 mg/kg dose of oral prednisolone
Treatment 2 (N = 34): single 0.15 mg/kg dose of oral dexamethasone
Treatment 3 (N = 31): single 0.60 mg/kg dose of oral dexamethasone

Children who did not tolerate oral therapy after 2 attempts received nebulised budesonide.

Outcomes Change in Westley croup score from baseline to 2 and 4 hours; re-presentations with croup; use of epi-
nephrine and use of supplemental glucocorticoids

Notes Funding source: no external funding

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote: "Subjects were randomized (using a computer-generated sequence)"
tion (selection bias)

Allocation concealment Unclear risk Comment: insufficient information provided to judge

(selection bias)

Blinding of participants Low risk Quote: "Recruiting staff and study investigators were blinded to treatment as-

and personnel (perfor-
mance bias)
All outcomes

signments. MCH pharmacists prepared each steroid agent as a solution, such
that each child would receive an identical volume of preparation... flavoured
to standardize taste and palatability"
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Fifoot 2007 (Continued)

Blinding of outcome as- Low risk Quote: "Recruiting staff and study investigators were blinded to treatment as-
sessment (detection bias) signments. MCH pharmacists prepared each steroid agent as a solution, such
All outcomes that each child would receive an identical volume of preparation... flavoured

to standardize taste and palatability"

Incomplete outcome data  Unclear risk Comment: 13% (N = 13) loss to follow-up. Losses balanced between groups.
(attrition bias) Did not use intention-to-treat analysis for the telephone follow-up outcomes
All outcomes

Selective reporting (re- Low risk Comment: no deviations from protocol detected.
porting bias)

Other bias Low risk Comment: no other sources of bias identified.
Overall risk of bias Unclear risk Comment: at least 1 domain judged as unclear risk, and no domains judged as
All outcomes high risk.

Fitzgerald 1996

Methods Randomised double-blind trial
Participants Study period: not reported

Setting: emergency departments of 3 paediatric tertiary referral hospitals, Sydney, Australia

Inclusion criteria: children aged 6 months to 6 years admitted to the emergency department based on
a decision by the medical staff regarding croup severity. To be included in study children were required
to have acute (viral) or spasmodic croup and a minimum Westley croup score of 6.

Exclusion criteria: significant past or present systemic disease; pre-existing known airway abnormali-
ties; confirmed hypersensitivity to budesonide or L-adrenaline; suspected epiglottitis; foreign body as-
piration; bronchiolitis or asthma; need for immediate intubation or transfer to intensive care; treated
with glucocorticoids in the 4 weeks prior to the study

Baseline demographics (N =67):

proportion males: not reported
mean (SD) age in months: treatment 1: 20.9 (12.7); treatment 2: 24.9 (12.5)

mean (SD) modified Westley croup score: treatment 1: 7.1 (1.2); treatment 2: 7.7 (1.1)

Interventions Treatment 1 (N = 35): single 2 mg/4 mL dose of nebulised budesonide

Treatment 2 (N = 31): single 4 mg/4 mL dose of nebulised L-epinephrine

Outcomes Change in modified Westley croup score from baseline to 2, 12, and 24 hours; readmission to the hospi-
tal; intubation, use of epinephrine, and use of additional steroids

Notes Funding source: Astra Pharmaceuticals

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Unclear risk Comment: insufficient information provided to judge.

tion (selection bias)
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Fitzgerald 1996 (continued)

Allocation concealment Unclear risk Comment: insufficient information provided to judge.

(selection bias)

Blinding of participants High risk Comment: described as double-blind, but nursing staff (personnel) were un-

and personnel (perfor- blinded. Subjective outcomes

mance bias)

All outcomes

Blinding of outcome as- Low risk Quote: "The study medication was administered by nursing staff and the inves-

sessment (detection bias) tigator was not present when the medication was placed in the opaque nebu-

All outcomes lizer bowl!"

Incomplete outcome data  Unclear risk Comment: 5% (N = 3) loss to follow-up. All-patients-treated analysis excluded

(attrition bias) N =1 child (1.5%). 13 children who received medications appropriately did not

All outcomes remain for the entire 24 hours. Last value extended for those who recovered
before the 24-hour period, however no children returned or were readmitted,
unclear how this may have affected the findings.

Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-

porting bias) pearin results.

Other bias Low risk Comment: no other sources of bias identified.

Overall risk of bias High risk Comment: at least 1 domain judged as high risk.

All outcomes

Garbutt 2013

Methods

Randomised double-blind controlled trial

Participants

Study period: 26 October 2009 to 16 April 2010 and 6 September 2010 to 29 April 2011
Setting: 10 offices of primary care practitioners in St Louis, MO, USA

Inclusion criteria: children aged 1 to 8 years with croup symptoms for < 48 hours and a clinical diagno-
sis of mild or moderate croup at an office visit, based on symptoms in the past 24 to 36 hours

Exclusion criteria: diagnosis of severe croup or impending respiratory failure; prior treatment with ep-
inephrine or oral corticosteroids for this croup episode; symptoms or signs suggesting other cause of
stridor; chronic respiratory disease including asthma; known contraindication to steroid use; parent
not in the same household as the child in the subsequent 4 days, could not participate in telephone in-
terviews, or was not English speaking

Baseline demographics (N = 87):

proportion male: treatment: 61%; comparator: 68%
mean (SD) age in years: treatment: 2.67 (1.43); comparator: 3.11 (1.58)
mean (SD) Westley croup score: treatment : 0.4 (0.7); comparator: 0.6 (0.8)

mean (SD) Telephone Outpatient Score: treatment: 2.2 (0.9); comparator: 2.0 (0.9)

Interventions

Treatment (N = 41): single 2 mg/kg (maximum 60 mg/day) dose of oral prednisolone once per day for 3
days

Comparator (N = 46): single 0.60 mg/kg (maximum 18 mg) dose of oral dexamethasone, followed by 2
days of placebo comparable in appearance, smell, and taste

Glucocorticoids for croup in children (Review)
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Garbutt 2013 (Continued)

Outcomes Additional health care for croup within 11 days of randomisation
Notes Funding source: National Center for Research Resources (National Institutes of Health); National Insti-
tutes of Health Roadmap for Medical Research

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote: "randomized blocks were used to assign subjects to treatment groups,

tion (selection bias) with randomization stratified by site. Computer generated random numbers
determined how the two treatments were allocated"

Allocation concealment Low risk Quote: "Study drug packages were prepared offsite by the pharmacist" "The

(selection bias) pharmacist... packaged the bottles in a sealed opaque envelope" "For alloca-
tion concealment, the drug formulation ensured the volume of the weight-
based dose was equivalent for each medication."

Blinding of participants Low risk Quote: "The pharmacist... packaged the bottles in a sealed opaque envelope"

and personnel (perfor- "comparable in appearance, smell and taste" "patients, parents, PCPs, and

mance bias) study team members were blinded to treatment assignments"

All outcomes

Blinding of outcome as- Low risk Quote: "The pharmacist... packaged the bottles in a sealed opaque envelope"

sessment (detection bias) "comparable in appearance, smell and taste" "patients, parents, PCPs, and

All outcomes study team members were blinded to treatment assignments"

Incomplete outcome data  Low risk Comment: intention-to-treat analysis used. Losses to follow-up on days 1,2, 3,

(attrition bias) 4, and 11 were 7%, 9%, 9%, 3%, and 2% (non-cumulative). Participation in fol-

All outcomes low-up interviews was balanced between groups.

Selective reporting (re- Low risk Comment: no deviations from protocol detected.

porting bias)

Other bias Low risk Comment: no other sources of bias identified.

Overall risk of bias Low risk Comment: all domains judged as low risk.

All outcomes

Geelhoed 1995a

Methods

Randomised double-blind controlled trial (trial A; see Geelhoed 1995b for trial B)

Participants

Study period: July 1994 to August 1994
Setting: Princess Margaret Hospital for Children, Perth, Australia

Inclusion criteria: children older than 3 months admitted to the hospital with a diagnosis of croup
(acute onset of inspiratory stridor, chest wall retractions, barking cough, and hoarse voice) and a mini-
mum modified Westley croup score of 3

Exclusion criteria: other acute or chronic medical problems; modified Westley croup score <3 (mild
croup); families without a telephone or with limited English language abilities; any kind of steroid ther-
apy in the past week; pre-existing upper airway condition; history of prolonged stridor; those present-
ing with a clinical picture suggesting a diagnosis other than croup; admitted directly to the intensive
care unit with severe croup

Glucocorticoids for croup in children (Review)
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Geelhoed 1995a (continued)

Baseline demographics (N = 60):

proportion male: treatment: 62%; comparator: 81%

mean (SD) age in months: treatment: 35 (19); comparator: 42 (27)

mean modified Westley croup score: treatment: 3.8; comparator: 3.7

Interventions

Treatment (N =29): single 0.30 mg/kg (maximum 6 mg) dose of oral dexamethasone

Comparator (N =31): single 0.60 mg/kg (maximum 12 mg) of oral dexamethasone

Outcomes Change in modified Westley croup score from baseline to 2 and 4 hours; re-presentations with croup;
length of hospital stay; use of epinephrine and use of additional glucocorticoids

Notes Study reports on 2 comparisons. Funding source: not reported

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Comment: insufficient information provided to judge.

tion (selection bias)

Allocation concealment Unclear risk Comment: insufficient information provided to judge.

(selection bias)

Blinding of participants Unclear risk Quote: "treatments were administered in a double blind fashion" "If the child

and personnel (perfor- was withdrawn from the study, their study code was broken."

mance bias)

All outcomes Comment: described as double-blind. Unclear who was blinded. Code could
be broken, but unclear how frequently this occurred. Subjective outcomes

Blinding of outcome as- Unclear risk Comment: no description of a third-party outcome assessor. Carried over

sessment (detection bias) judgement from blinding of participants and personnel

All outcomes

Incomplete outcome data Low risk Comment: intention-to-treat analysis used. 2% (N = 1) in trial A withdrew, 5%

(attrition bias) (N =3)in trial A lost to follow-up.

All outcomes

Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-

porting bias) pearin results.

Other bias Unclear risk Comment: some children were not enrolled when the emergency department
was busy, potential to bias participant selection.

Overall risk of bias Unclear risk Comment: at least 1 domain judged as unclear risk, and no domains judged as

All outcomes

high risk.

Geelhoed 1995b

Methods

Randomised double-blind controlled trial (trial B; see Geelhoed 1995a for trial A)

Participants

Study period: August 1994 to December 1994

Setting: Princess Margaret Hospital for Children, Perth, Australia

Glucocorticoids for croup in children (Review)
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Geelhoed 1995b (continued)

Inclusion criteria: children older than 3 months admitted to the hospital with a diagnosis of croup
(acute onset of inspiratory stridor, chest wall retractions, barking cough, and hoarse voice) and a mini-
mum modified Westley croup score of 3

Exclusion criteria: other acute or chronic medical problems; modified Westley croup score <3 (mild
croup); families without a telephone or with limited English language abilities; any kind of steroid ther-
apy in the past week; pre-existing upper airway condition; history of prolonged stridor; those present-
ing with a clinical picture suggesting a diagnosis other than croup; admitted directly to the intensive
care unit with severe croup

Baseline demographics (N = 60):

proportion male: treatment: 90%; control: 74%
mean (SD) age in months: treatment: 38 (34); comparator: 32 (23)

mean modified Westley croup score: treatment: 4.0; comparator: 3.7

Interventions

Treatment (N =29): single 0.15 mg/kg (maximum 3 mg) dose of oral dexamethasone

Comparator (N = 31): single 0.30 mg/kg (maximum 6 mg) dose of oral dexamethasone

Outcomes Change in modified Westley croup score from baseline to 2 and 4 hours; re-presentations with croup;
length of hospital stay; use of epinephrine and use of additional glucocorticoids

Notes Study reports on 2 comparisons. Funding source: not reported

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Comment: insufficient information provided to judge.

tion (selection bias)

Allocation concealment Unclear risk Comment: insufficient information provided to judge.

(selection bias)

Blinding of participants Unclear risk Quote: "treatments were administered in a double blind fashion" "If the child

and personnel (perfor- was withdrawn from the study, their study code was broken."

mance bias)

All outcomes Comment: described as double-blind. Unclear who was blinded. Code could
be broken, but unclear how frequently this occurred. Subjective outcomes

Blinding of outcome as- Unclear risk Comment: no description of a third-party outcome assessor. Carried over

sessment (detection bias) judgement from blinding of participants and personnel

All outcomes

Incomplete outcome data Low risk Comment: intention-to-treat analysis used. 8% (N = 5) in trial B lost to fol-

(attrition bias) low-up

All outcomes

Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-

porting bias) pear in results.

Other bias Unclear risk Comment: some children were not enrolled when the emergency department
was busy, potential to bias participant selection.

Overall risk of bias Unclear risk Comment: at least 1 domain judged as unclear risk, and no domains judged as

All outcomes

high risk.

Glucocorticoids for croup in children (Review)
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Geelhoed 1995¢

Methods

Randomised double-blind controlled trial

Participants

Study period: not reported
Setting: Princess Margaret Hospital for Children, Perth, Australia

Inclusion criteria: children aged 3 months and older admitted to hospital with a diagnosis of croup
(acute onset of inspiratory stridor, chest wall retractions, barking cough, hoarse voice) and a minimum
croup score of 3

Exclusion criteria: croup score < 3 (mild croup); caregivers did not consent; family did not have a tele-
phone; caregivers had limited English language abilities; received steroid therapy in the past week; pre-
existing conditions of the upper airway or prolonged stridor; clinical examination suggested a diagno-
sis other than croup; admitted directly to the intensive care unit with severe croup

Baseline demographics (N = 80):

proportion male: treatment 1: 52%; treatment 2: 85%; control: 80%
mean (SD) age in months: treatment 1: 35 (35); treatment 2: 33 (30); control: 30 (23)

mean croup score: treatment 1: 3.8; treatment 2: 3.7; control: 3.8

Interventions

Treatment 1 (N =23): single dose (0.60 mg/kg) oral dexamethasone and 4 mL nebulised saline
Treatment 2 (N = 27): single 2 mg (4 mL) dose nebulised budesonide and placebo

Control (N =30): single dose oral placebo and 4 mL of nebulised saline

Outcomes Change in croup score from baseline to 2, 4, and 12 hours; re-presentations with croup; length of hospi-
tal stay; use of epinephrine, use of supplemental glucocorticoids, and intubations
Notes Funding source: not reported
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Comment: insufficient information provided to judge.
tion (selection bias)
Allocation concealment Unclear risk Comment: insufficient information provided to judge.
(selection bias)
Blinding of participants Unclear risk Quote: "treatments were administered in a double blind fashion" "If the at-
and personnel (perfor- tending doctors considered patients to be severely ill or failing to improve,
mance bias) they could be withdrawn at any time to receive steroids, at which time their
All outcomes study code was broken."
Comment: described as double-blind. Unclear who was blinded. Code could
be broken. Subjective outcomes
Blinding of outcome as- Unclear risk Comment: no description of a third-party outcome assessor. Carried over
sessment (detection bias) judgement from blinding of participants and personnel
All outcomes
Incomplete outcome data  High risk Comment: did not use intention-to-treat analysis for the telephone follow-up.
(attrition bias) 17% (N = 9) withdrew, more in placebo than in treatment group (23% com-
All outcomes
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pared to 9%). Additional 10% (N = 8) lost to follow-up, unclear from which

group
Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-
porting bias) pearin results.

Other bias Low risk Comment: no other sources of bias identified.

Overall risk of bias High risk Comment: at least 1 domain judged as high risk.

All outcomes

Geelhoed 1996

Methods

Randomised double-blind controlled trial

Participants

Study period: not reported

Setting: emergency department of Princess Margaret Hospital for Children, Perth, Australia

Inclusion criteria: children older than 3 months presenting to the emergency department with a diag-
nosis of croup (acute onset of inspiratory stridor, barking cough, hoarseness, and chest wall retrac-
tions) not severe enough to warrant admission

Exclusion criteria: other acute or chronic medical problems; families that did not have a telephone or
had limited English language abilities; received any type of steroids in the preceding week; pre-existing
upper airway condition; history of prolonged stridor; clinical picture that suggested a diagnosis other
than croup

Baseline demographics (N = 100):

proportion male: treatment: 68%; control: 72%
mean (SD) age in months: treatment: 37 (23); control: 45 (26)

mean croup score: treatment: 0.9; control: 0.9

Interventions

Treatment (N =50): single 0.15 mg/kg dose of oral dexamethasone

Control (N =50): single dose of oral placebo

Outcomes Reattendance at the emergency department with croup
Notes Funding source: no external funding
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Comment: insufficient information provided to judge.
tion (selection bias)
Allocation concealment Unclear risk Comment: insufficient information provided to judge.
(selection bias)
Blinding of participants Unclear risk Quote: "Treatments were given double blind"
and personnel (perfor- Comment: no further explanation given. Unclear who was blinded. Subjective
mance bias) outcomes
All outcomes
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Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Comment: no description of a third-party outcome assessor. Carried over
judgement from blinding of participants and personnel

Incomplete outcome data  Low risk Comment: 4% (N = 4) lost to follow-up. Equal between groups

(attrition bias)

All outcomes

Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-

porting bias)

pear in results.

Other bias Low risk Comment: no other sources of bias identified.
Overall risk of bias Unclear risk Comment: at least 1 domain judged as unclear risk, and no domains judged as
All outcomes high risk.

Geelhoed 2005

Methods

Randomised double-blind controlled trial

Participants

Study period: not reported

Setting: emergency department of Princess Margaret Hospital for Children, Perth, Australia

Inclusion criteria: children older than 3 months who presented to the emergency department with a di-
agnosis of croup (acute onset of inspiratory stridor, chest wall retractions, barking cough, hoarse voice)
and no other acute or chronic medical problems requiring admission. Croup was defined as the acute
onset of inspiratory stridor, barking cough, hoarse voice, and chest wall retractions

Exclusion criteria: other acute or chronic medical problems; families that did not have a telephone or
had limited English language abilities; received any type of steroids in the preceding week; pre-existing
upper airway condition; history of prolonged stridor; clinical picture that suggested a diagnosis other
than croup

Baseline demographics (N =72):

proportion male: treatment: 72%; control: 67%
mean (SD) age in months: treatment: 35 (22); control: 36 (30)

mean (SD) croup score: treatment: 4.1 (0.8); control: 4.1 (0.8)

Interventions

Treatment (N = 36): single 0.15 mg/kg dose of oral dexamethasone and 2 mg of nebulised budesonide

Control (N =36): single 0.15 mg/kg dose of oral dexamethasone and a dose of equivalent volume of
nebulised placebo (saline)

Outcomes Change in croup score from baseline to 2 and 4 hours; readmissions for croup; length of stay in hospital
Notes Funding source: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "Subjects were randomized to 1 of 2 groups based on hospital pharma-
cy computer-generated numbers."
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Allocation concealment Unclear risk Comment: insufficient information provided to judge.

(selection bias)

Blinding of participants Low risk Quote: "a nurse who had no further part in the management of the child ad-

and personnel (perfor- ministered treatment. Other staff and subjects were blinded to the nebulized

mance bias) treatments given."

All outcomes

Blinding of outcome as- Low risk Comment: no description of a third-party outcome assessor. Carried over

sessment (detection bias)
All outcomes

judgement from blinding of participants and personnel

Incomplete outcome data  Low risk Comment: 1% (N = 1) lost to follow-up

(attrition bias)

All outcomes

Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-
porting bias) pearin results.

Other bias Low risk Comment: no other sources of bias identified.

Overall risk of bias Unclear risk Comment: at least 1 domain judged as unclear risk, and no domains judged as

All outcomes

high risk.

Godden 1997

Methods

Randomised double-blind controlled trial

Participants

Study period: November 1993 to April 1995
Setting: paediatric wards of Poole NHS Trust Hospital, Dorset, England

Inclusion criteria: children admitted to hospital with a clinical diagnosis of croup based on the modified
Westley croup score

Exclusion criteria: receiving bronchodilators or received systemic steroids within the previous month

Baseline demographics (N = 89):

proportion male: treatment: 72%; control: 64%
mean (range) age in months: treatment: 35.7 (7 to 116); control: 37.4 (7 to 93)

mean (SD) modified Westley croup score (N = 87): treatment: 5.30 (3.44); control: 5.15 (3.70)

Interventions

Treatment (N =47): initial 2 mg (4 mL) dose of nebulised budesonide, followed by a repeating dose of 1
mg every 12 hours

Control (N =42): initial 4 mL dose of nebulised placebo (normal saline), followed by a repeating dose of
2 mL placebo (normal saline) every 12 hours

Both treatment and placebo delivered via an opaque nebuliser chamber, driven by wall oxygen at a
rate of 8 L/min.

Outcomes Change in modified Westley croup score from baseline to 2, 4, 12, and 24 hours; length of stay in hospi-
tal; use of epinephrine and intubation
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Notes Baseline croup score not presented for 2 children due to prior treatment with nebulised L-epinephrine;
funding source: not reported

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Comment: insufficient information provided to judge.

tion (selection bias)

Allocation concealment Unclear risk Comment: insufficient information provided to judge.

(selection bias)

Blinding of participants Low risk Quote: "trial solution was supplied in an opaque respule within a sealed silver

and personnel (perfor- foil packet." "The patient initially received 4 mL of a solution containing either

mance bias) normal saline vehicle or 4mg (4mL) of budesonide, via an opaque nebuliser

All outcomes chamber."

Blinding of outcome as- Low risk Comment: no description of a third-party outcome assessor. Carried over

sessment (detection bias) judgement from blinding of participants and personnel

All outcomes

Incomplete outcome data Low risk Comment: 8% (N = 7) withdrew, equal between groups (9% in study group, 7%

(attrition bias) in control group).

All outcomes

Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-

porting bias) pearin results.

Other bias Unclear risk Comment: some possible participants were not enrolled due to manpower

constraints, which could potentially have biased participant selection.
Overall risk of bias Unclear risk Comment: at least 1 domain judged as unclear risk, and no domains judged as

All outcomes

high risk.

Husby 1993

Methods

Randomised double-blind controlled trial

Participants

Study period: October 1990 to December 1991

Setting: Department of Paediatrics, Kolding Hospital, Denmark

Inclusion criteria: children admitted to hospital with croup (inspiratory stridor, cough, and respiratory
distress), with a modified Westley croup score > 5 and informed parental consent

Exclusion criteria: clinical condition consistent with epiglottitis, foreign body aspiration, bronchiolitis,
or asthma; received local or systemic steroid treatment or epinephrine

Baseline demographics (N = 36) (1 child excluded before placebo was administered):

proportion male: treatment: 80%; control: 75%

median (range) age in years: treatment: 1.6 (0.6 to 4.9); control: 1.1 (0.4 to 4.2)

median (range) modified Westley croup score: treatment: 8 (6 to 10); control: 8 (6 to 12)

Interventions

Treatment (N =20): 2, 1000 pg (2 mL 500 pg/mL) doses of nebulised budesonide, 30 minutes apart

Glucocorticoids for croup in children (Review)
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Control (N =16): 2,2 mL doses of placebo (0.9% saline), 30 minutes apart

Both treatment and placebo were given with a dynamic flow rate of 8 L/min.

Outcomes Change in modified Westley croup score from baseline to 2 hours; use of antibiotics

Notes Funding source: not reported

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Comment: insufficient information provided to judge.

tion (selection bias)

Allocation concealment Unclear risk Comment: insufficient information provided to judge.

(selection bias)

Blinding of participants Unclear risk Comment: described as double-blind, no further explanation. Insufficient in-
and personnel (perfor- formation provided to judge.

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Comment: no description of a third-party outcome assessor. Carried over
sessment (detection bias) judgement from blinding of participants and personnel

All outcomes

Incomplete outcome data  Low risk Comment: 1 child omitted as did not receive treatment due to technical prob-
(attrition bias) lems. No other missing outcome data

All outcomes

Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-
porting bias) pear in results.

Other bias Low risk Comment: no other sources of bias identified.

Overall risk of bias Unclear risk Comment: at least 1 domain judged as unclear risk, and no domains judged as

All outcomes

high risk.

James 1969

Methods

Randomised double-blind controlled trial

Participants

Study period: September 1965 to November 1966 (excluding 2 periods during May and August 1966, to-
tal of 6 weeks)

Setting: children's division of the Los Angeles County-University of Southern California Medical Center,
USA

Inclusion criteria: children admitted to hospital with a diagnosis of croup or laryngotracheobronchitis
(dyspnoea with inspiratory stridor, subcostal, suprasternal, or sternal retractions, and a barking, seal-
like cough)

Exclusion criteria: those with very mild stridor at admission; history of persistent or congenital stridor;

suspected diagnosis of acute epiglottitis; clinical or roentgenographic evidence of an associated pneu-
monitis

Baseline demographics (N = 88):
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proportion male: treatment: 76%; control: 66%

median age in months: treatment: 17; control: 12

modified Westley croup score: not reported

Interventions

Treatment (N =45): single 4 mg/mL dose of intramuscular dexamethasone sodium phosphate

Control (N =43): single 4 mg/mL dose of placebo solution identical in appearance

Both the treatment and placebo administered 0 to 3 hours after admission.

Outcomes Patient improvement at 12 and 24 hours; use of antibiotics and tracheostomy
Notes Funding source: Merck Sharp & Dohme

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Comment: insufficient information provided to judge.

tion (selection bias)

Allocation concealment Low risk Quote: "dexamethasone... and a placebo solution of identical appearance

(selection bias) were provided in randomly numbered vials. As each patient was admitted to
the study, he received the predetermined dose of medication from the next
bottle in the series, after which the bottle was discarded."

Blinding of participants Low risk Quote: "...solution of identical appearance were provided in randomly num-

and personnel (perfor- bered unlabeled vials" "All of the evaluations were completed before the drug

mance bias) code was broken"

All outcomes

Blinding of outcome as- Low risk Quote: "...solution of identical appearance were provided in randomly num-

sessment (detection bias) bered unlabeled vials" "All of the evaluations were completed before the drug

All outcomes code was broken"
Comment: outcome measures assessed by staff and in some cases also the in-
vestigator. Both staff and investigator appear to have been blinded.

Incomplete outcome data  Low risk Comment: no missing outcome data

(attrition bias)

All outcomes

Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-

porting bias) pearin results.

Other bias Low risk Comment: no other sources of bias identified.

Overall risk of bias Unclear risk Comment: at least 1 domain judged as unclear risk, and no domains judged as

All outcomes

high risk.

Johnson 1996

Methods

Randomised double-blind controlled trial

Participants

Study period: October 1989 to November 1991

Glucocorticoids for croup in children (Review)
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Setting: emergency department of The Hospital for Sick Children, Toronto, Canada

Inclusion criteria: children presenting to the emergency department between 8:00 a.m. and midnight
with signs and symptoms consistent with acute laryngotracheitis, including seal-like barking cough
and inspiratory stridor that had developed 2 to 72 hours before they were seen; persistent moderate
respiratory distress (modified Westley croup score 2.5 to 5) after having been treated for at least 30
minutes with humidified oxygen provided by plastic tubing aimed toward the nose and mouth; written
parental informed consent

Exclusion criteria: history of congenital stridor or endotracheal intubation longer than 1 month; signs
or symptoms suggesting another cause of stridor (e.g. bacterial tracheitis, epiglottitis, supraglottic for-
eign body, spasmodic croup); presence of marked expiratory wheeze that responded to treatment with
bronchodilators; history of chronic respiratory problems such as asthma requiring routine daily treat-
ment with bronchodilators; presence of a severe systemic disease that would affect the decision to
admit or discharge; history of receiving corticosteroids in the last 2 weeks or racemic epinephrine hy-
drochloride in the last 4 hours

Baseline demographics (N = 55):

proportion male: treatment: 71%; control: 56%
median (25th, 75th percentile) age in months: treatment: 15 (11, 29); control: 17 (9, 22)

median (25th, 75th percentile) modified Westley croup score: treatment: 4 (3, 4); control: 4 (3, 4)

Interventions

Treatment (N = 28): single 10 mg (< 8 kg body weight), 15 mg (8 to 12 kg), or 20 mg (> 12 kg) dose of neb-
ulised parenteral dexamethasone sodium phosphate solution (10 mg/mL) mixed with normal saline to
make 4 mL provided with 100% oxygen at a flow rate of 6 to 7 L/min

Control (N =27): placebo (normal saline) provided in the same fashion

All children were also treated with humidified oxygen supplied by plastic tubing aimed toward the
child's nose and mouth throughout the study period.

Outcomes Change in modified Westley croup score from baseline to 2 and 4 hours; hospitalisation rate; improve-
ment at 4 hours; use of epinephrine, use of mist tent, intubation, and use of additional glucocorticoids

Notes Funding source: Pediatric Consultants, The Hospital For Sick Children, Toronto, Canada

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote: "Patients were randomized in blocks of 10"
tion (selection bias)
Comment: block randomisation assumed to be computer-generated.
Allocation concealment Low risk Quote: "the randomized code was generated and held by the hospital pharma-
(selection bias) cy until after enrolment of all patients."
Blinding of participants Low risk Quote: "The pharmacy dispensed the appropriate medication in a vial spe-
and personnel (perfor- cially prepared for this study, based on a randomization schedule" "To ensure
mance bias) blinding of investigators, staff, and parents, nebulizer containers were covered
All outcomes during and after nebulization"
Blinding of outcome as- Low risk Quote: "The pharmacy dispensed the appropriate medication in a vial spe-
sessment (detection bias) cially prepared for this study, based on a randomization schedule" "To ensure
All outcomes blinding of investigators, staff, and parents, nebulizer containers were covered
during and after nebulization"
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Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Comment: 16% (N =9) protocol deviations not included in the analysis. More
losses in the intervention group, but unclear if this was significant

Selective reporting (re-
porting bias)

Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-
pear in results.

Other bias Low risk Comment: no other sources of bias identified.
Overall risk of bias Unclear risk Comment: at least 1 domain judged as unclear risk, and no domains judged as
All outcomes high risk.

Johnson 1998

Methods

Randomised double-blind controlled trial

Participants

Study period: September 1993 to May 1996

Setting: emergency departments of The Hospital for Sick Children in Toronto and Alberta Children's
Hospital in Calgary, Canada

Inclusion criteria: children aged from 3 months to 9 years presenting to the emergency department be-
tween 3:00 p.m. and 6:00 a.m. who were given a diagnosis of croup (acute onset of inspiratory stridor
associated with a seal-like barking cough) with persistent moderately severe respiratory distress (mod-
ified Westley croup score of 3 to 6) after being treated with humidified oxygen for 30 minutes

Exclusion criteria: signs and symptoms suggesting another cause of stridor (e.g. epiglottitis, bacterial
tracheitis, supraglottic foreign body); parents who were unable to speak English well enough to give in-
formed consent; history of chronic pulmonary disease, severe systemic disease, immune dysfunction,
stridor, intubation for more than 1 month; glucocorticoid therapy in the 4 weeks prior to entering the
study

Baseline demographics (N = 144):

proportion males: 69%
mean (SD) age in months: 24 (18)

mean (SD) modified Westley croup score: treatment 1: 3.8 (0.9); treatment 2: 4.0 (0.9); control: 3.8
(0.8)

Interventions

Treatment 1 (N = 48): single 4 mg dose of nebulised budesonide
Treatment 2 (N = 47): single 0.6 mg/kg dose of intramuscular dexamethasone
Control (N = 49): single dose of nebulised placebo suspension

All children received 0.5 mL of 2.25% racepinephrine and normal saline combined with either treat-
ment or placebo (total volume 8 mL) via nebuliser with oxygen from a wall outlet at a rate of 6 to 7 L/
min through a face mask held tightly to the child's face over a period of 20 minutes.

Outcomes Change in modified Westley croup score from baseline to 5 hours or discharge; rate of hospitalisation;
use of epinephrine, use of supplemental glucocorticoids, intubations
Notes Funding source: Astra Pharma
Risk of bias
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Bias

Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote: "A blocked randomization code was produced by random-number gen-

tion (selection bias) erating software."

Allocation concealment Low risk Quote: "A blocked randomization code... provided only to the pharmacy at the

(selection bias) hospital" "The pharmacies prepared sequential patient packets containing
study drugs that were sealed and were identical in appearance and weight."

Blinding of participants Unclear risk Quote: "To make the nebulized study drugs indistinguishable from each other,

and personnel (perfor- they were packaged in opaque containers and discharged directly into a col-

mance bias) ored nebulizer" "to maintain masking, the study nurse temporarily took the

All outcomes parents away from their child while an emergency staff nurse not otherwise
involved in the care of the child injected the dexamethasone into the child's
thigh, placed a bandage over the injection site (all children received a bandage
whether or not they received dexamethasone), and initiated nebulization."
Comment: blinding was attempted, but it could have been broken. Unmasking
occurred in 3 cases. Subjective outcomes

Blinding of outcome as- Unclear risk Comment: outcome assessor described as blinded, but blinding could have

sessment (detection bias) been broken. Unmasking occurred in 3 cases. Subjective outcomes

All outcomes

Incomplete outcome data  Low risk Comment: used intention-to-treat analysis, including 17% (N = 25) with proto-

(attrition bias) col deviations. 2% (N = 1) from the treatment group were lost to follow-up be-

All outcomes cause parents could not be reached.

Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-

porting bias) pearin results.

Other bias Low risk Comment: no other sources of bias identified.

Overall risk of bias Unclear risk Comment: at least 1 domain judged as unclear risk, and no domains judged as

All outcomes

high risk.

Klassen 1994

Methods

Randomised double-blind controlled trial

Participants

Study period: October 1992 to October 1993
Setting: emergency department at the Children's Hospital of Eastern Ontario, Canada

Inclusion criteria: children aged from 3 months to 5 years presenting to the emergency department be-

tween 9:00 a.m. and midnight (except holidays) with mild to moderate croup consisting of hoarseness,

inspiratory stridor, and barking cough, and a Westley croup score = 2 after breathing humidified oxygen
for at least 15 minutes

Exclusion criteria: diagnosis of epiglottitis or chronic upper or lower airway disease (not including asth-
ma); corticosteroids administered within the past 2 weeks; severe croup (defined as a Westley croup
score of 8 or higher or requiring treatment with racemic epinephrine immediately on arrival)

Baseline demographics (N = 54):

proportion males: treatment: 63%; control: 74%

mean (SD) age in years: treatment: 1.8 (1.2); control: 2.2 (1.4)
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median (25th, 75th percentile) Westley croup score: treatment: 4 (3, 5); control: 4 (3, 5)

Interventions

Treatment (N =27): single 2 mg (4 mL) dose of nebulised budesonide

Control (N =27): single 4 mL dose of nebulised placebo (0.9% saline solution)

Both treatment and placebo administered by an updraft nebuliser with a continuous flow of oxygen at

5to 6 L/min.

Outcomes Change in Westley croup score from baseline to 4 hours; admissions to the hospital; 2-point improve-

ment in croup score at 4 hours; use of epinephrine, use of supplemental glucocorticoids

Notes Funding source: Ontario Ministry of Health

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote: "Randomization was performed in blocks of 10 by the pharmacy de-

tion (selection bias) partment, with a random number table"

Allocation concealment Low risk Quote: "The randomization list was kept concealed from the research assis-

(selection bias) tants, parents and emergency physicians and from the child's regular physi-
cian until the end of the trial." "the pharmacy provided both budesonide and
normal saline in opaque brown syringes"

Blinding of participants Low risk Quote: "the pharmacy provided both budesonide and normal saline in opaque

and personnel (perfor- brown syringes to ensure blinding. The research assistants then placed the

mance bias) study drug directly into an opaque nebulizer reservoir."

All outcomes

Blinding of outcome as- Low risk Quote: "the pharmacy provided both budesonide and normal saline in opaque

sessment (detection bias) brown syringes to ensure blinding. The research assistants then placed the

All outcomes study drug directly into an opaque nebulizer reservoir."

Comment: research assistants blinded

Incomplete outcome data High risk Did not use intention-to-treat analysis. 7% (N = 4) lost, all from the placebo

(attrition bias) group (15%) due to worsening condition or lack of satisfaction with treatment.

All outcomes Unbalanced between groups

Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-

porting bias) pearin results.

Other bias Unclear risk Comment: 24 children were not enrolled because the emergency department
failed to contact the study team; this could potentially have biased participant
selection.

Overall risk of bias High risk Comment: at least 1 domain judged as high risk.

All outcomes

Klassen 1996

Methods

Randomised double-blind controlled trial

Participants

Study period: October 1993 to April 1994

Glucocorticoids for croup in children (Review)
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Setting: emergency department of the Children's Hospital of Eastern Ontario, Canada

Inclusion criteria: children aged 3 months to 5 years presenting to the emergency department with mild
to moderate croup (hoarseness, inspiratory stridor, barking cough) and a modified Westley croup score
= 3 after at least 15 minutes of mist therapy

Exclusion criteria: diagnosis of epiglottitis, chronic upper or lower airway disease (excluding asthma),
severe croup (modified Westley croup score = 8); received glucocorticoids within the previous 2 weeks;
needed immediate racemic epinephrine on arrival

Baseline demographics (N =50):

proportion males: treatment: 68%; control: 76%
mean (SD) age in years: treatment: 1.2 (0.7); control: 1.8 (1.3)

mean (SD) modified Westley croup score: treatment: 4.4 (1.1); control: 4.1 (0.9)

Interventions

All children received a single 0.60 mg/kg dose of oral dexamethasone at entry to the study.
Treatment (N = 25): single 2 mg (4 mL) dose of nebulised budesonide
Control (N = 25): single 4 mL dose of placebo (0.9% saline solution)

Both treatment and control delivered by an updraft nebuliser with a continuous flow of oxygen at a
rate of 5to 6 L/min.

Outcomes Change in modified Westley croup score from baseline to 4 hours; admissions to the hospital; 2-point
improvement in croup score at 4 hours; use of epinephrine, use of supplemental glucocorticoids, and
use of mist tent

Notes Funding source: Ontario Ministry of Health

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote: "Randomization was performed in blocks of 10 by the pharmacy de-

tion (selection bias) partment, using a random numbers table"

Allocation concealment Low risk Quote: "Randomization was performed... by the pharmacy department" "the

(selection bias) pharmacy provided both budesonide and normal saline in opaque, brown sy-
ringes." "the randomization code was revealed only after all patients had com-
pleted the trial"

Blinding of participants Low risk Quote: "Budesonide is slightly opaque; therefore, to conceal its identity, the

and personnel (perfor- pharmacy provided both budesonide and normal saline in opaque, brown sy-

mance bias) ringes. The research assistants placed the drugs directly into an opaque nebu-

All outcomes lizer reservoir. Once nebulized, the drugs were indistinguishable by sight and
smell." "Both the research assistants and the physicians caring for the patients
in the emergency department were blinded to treatment assignment"

Blinding of outcome as- Low risk Quote: "Budesonide is slightly opaque; therefore, to conceal its identity, the

sessment (detection bias) pharmacy provided both budesonide and normal saline in opaque, brown sy-

All outcomes ringes. The research assistants placed the drugs directly into an opaque nebu-
lizer reservoir. Once nebulized, the drugs were indistinguishable by sight and
smell." "Both the research assistants and the physicians caring for the patients
in the emergency department were blinded to treatment assignment"
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Incomplete outcome data  Low risk Comment: 2% (N = 1) in the placebo group required racemic epinephrine and
(attrition bias) was excluded; 2% (N = 1) lost to follow-up in the treatment group because par-
All outcomes ent could not be contacted for follow-up.

Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-
porting bias) pear in results.

Other bias Unclear risk Comment: 33 children were not enrolled because the study team was not con-

tacted; this could potentially have biased participant selection.

Overall risk of bias Unclear risk Comment: at least 1 domain judged as unclear risk, and no domains judged as
All outcomes high risk.

Klassen 1998

Methods Randomised double-blind controlled trial
Participants Study period: October 1995 to April 1996 and October 1996 to January 1997

Setting: emergency departments of the Children's Hospital of Eastern Ontario, Ottawa, or the Winnipeg
Children's Hospital, Winnipeg, Canada

Inclusion criteria: children aged 3 months to 5 years who presented to the emergency department with
croup (hoarseness, inspiratory stridor, and barking cough) and Westley croup score of = 2 following at
least 15 minutes of mist therapy; parents available for telephone follow-up a week after enrolling in the
study

Exclusion criteria: epiglottitis; chronic respiratory disease (except asthma); severe croup (Westley
croup score = 8); racemic epinephrine treatment upon arriving at the emergency department; glucocor-
ticoids in the last 2 weeks; history of tuberculosis in child or household; chickenpox or exposure to it
within the past 21 days; known immunodeficiency

Baseline demographics (N = 198):

proportion males: treatment 1: 77%; treatment 2: 62%; treatment 3: 64%

median (25th, 75th percentile) age in years: treatment 1: 1.5 (1.0, 2.2); treatment 2: 1.3 (0.8, 2.1);
treatment 3: 1.6 (1.0, 2.5)

mean (95% Cl) Westley croup score: treatment 1: 3.5 (3.2 to 3.7); treatment 2: 3.6 (3.3 to 3.8); treat-
ment 3: 3.8 (3.5 t0 4.0)

Interventions Treatment 1 (N = 65): single 2 mg (4 mL) dose of nebulised budesonide plus the appropriate volume of
oral placebo (clear syrup solution)

Treatment 2 (N = 69): single 4 mL dose of nebulised placebo (saline solution) plus 0.6 mg/kg oral dex-
amethasone

Treatment 3 (N = 64): single 4 mL dose of nebulised budesonide plus 0.6 mg/kg of oral dexamethasone

Outcomes Change in Westley croup score from baseline to 4 hours (or until discharge); admissions to hospital;
length of stay in the emergency department; 2-point improvement in croup score at 4 hours; use of epi-
nephrine and use of additional glucocorticoids

Notes Funding source: Ontario Ministry of Health; Emergency Health Services, Toronto, Ontario; Manitoba
Medical Services Foundation

Risk of bias
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Klassen 1998 (continued)

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote: "A central pharmacy... randomized individuals to the 3 groups, using

tion (selection bias) computer-generated random numbers in random blocks of 6 or 9"

Allocation concealment Low risk Quote: "the list was kept at a central pharmacy until the end of the study to

(selection bias) ensure allocation concealment. Because the drugs were packaged identically
and identified only by a sequential study number, the research assistant who
administered the intervention remained unaware of the next group assign-
ment"

Blinding of participants Low risk Quote: "Dexamethasone syrup and placebo dexamethasone syrup were iden-

and personnel (perfor- tical in taste and appearance... All solutions were packaged in brown syringes

mance bias) and the research assistant instilled either solution directly into an opaque

All outcomes nebulizer reservoir."

Blinding of outcome as- Low risk Quote: "Dexamethasone syrup and placebo dexamethasone syrup were iden-

sessment (detection bias) tical in taste and appearance... All solutions were packaged in brown syringes

All outcomes and the research assistant instilled either solution directly into an opaque
nebulizer reservoir."

Incomplete outcome data ~ Low risk Comment: intention-to-treat analysis used. 1% (N = 1) loss to follow-up in the

(attrition bias) treatment group

All outcomes

Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-

porting bias) pear in results.

Other bias Unclear risk Comment: 10 children were not enrolled because the study team was not con-
tacted; this could potentially have biased participant selection.

Overall risk of bias Unclear risk Comment: at least 1 domain judged as unclear risk, and no domains judged as

All outcomes

high risk.

Koren 1983

Methods

Randomised double-blind controlled trial

Participants

Study period: January 1979 to January 1980
Setting: paediatric division of the Chaim Sheba Medical Center, Tel Hashomer, Israel

Inclusion criteria: children aged from 8 months to 8 years hospitalised with croup (all with inspiratory
stridor, dyspnoea, subcostal and/or suprasternal retraction, and a barking cough); informed consent
given by the parents

Exlcusion criteria: evidence of associated bronchitis, bronchopneumonia, and acute epiglottitis

Baseline demographics (N =78):

proportion males: laryngotracheitis (LT) group: treatment: 59%; control: 56%; spasmodic croup (SC)
group: treatment: 57%; control: 64%

mean age in years, months: LT group: treatment: 2 years, 5 months; control: 2 years, 7 months; SC
group: treatment: 2 years, 6 months; control: 2 years, 8 months

croup score: not measured
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Koren 1983 (Continued)

Interventions

Children in all groups were sedated via rectal administration of 75 mg/kg of body weight of chloral hy-
drate.

Treatment (N = 40): single 0.60 mg/kg dose of intramuscular dexamethasone sodium phosphate (4 mg/
mL)

Control (N = 38): single dose of intramuscular placebo solution of identical appearance

Outcomes Use of epinephrine and use of antibiotics

Notes Funding source: not reported

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Comment: insufficient information provided to judge.

tion (selection bias)

Allocation concealment Unclear risk Comment: insufficient information provided to judge.

(selection bias)

Blinding of participants Low risk Quote: "Dexamethasone sodium phosphate and a placebo solution of identi-
and personnel (perfor- cal appearance were administered" "All evaluations were completed before
mance bias) the study code was opened"

All outcomes

Blinding of outcome as- Low risk Comment: no description of a third-party outcome assessor. Carried over
sessment (detection bias) judgement from blinding of participants and personnel

All outcomes

Incomplete outcome data  Low risk Comment: no missing outcome data

(attrition bias)

All outcomes

Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-
porting bias) pear in results.

Other bias Low risk Comment: no other sources of bias identified.

Overall risk of bias Unclear risk Comment: at least 1 domain judged as unclear risk, and no domains judged as

All outcomes

high risk.

Kuusela 1988

Methods

Randomised double-blind controlled trial

Participants

Study period: October 1984 to March 1985 and January 1986 to April 1986
Setting: Department of Paediatrics, Tampere University Central Hospital, Finland
Inclusion criteria: children diagnosed and admitted for acute laryngitis (croup)
Exclusion criteria: not reported

Baseline demographics (N =72):
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Kuusela 1988 (continued)

proportion males: treatment 1: 74%; treatment 2: 88%; treatment 3: 88%; control: 67%

mean (SD) age in years: treatment 1: 2.9 (1.5); treatment 2: 2.3 (1.7); treatment 3: 2.8 (1.8); control: 3.2
(2.7)

croup score: not measured

Interventions

All children received initial treatment in the emergency department, then were transferred to a ward
where they were placed in a humid room and given oral fluids at a minimum of 20 mL/kg body weight
over the next 4 hours.

Treatment 1 (N = 19): single 0.6 mg/kg (0.12 mL/kg, maximum 2 mL) dose of intramuscular dexametha-
sone plus at least 1 0.25 mL/5 kg (maximum 1.5 mL) dose of nebulised L-epinephrine (2.25% epineph-
rine base with 0.5% chlorobutanol as preservative). Additional doses of nebulised L-epinephrine every
2 hours as needed

Treatment 2 (N = 16): single 0.6 mg/kg (0.12 mL/kg, maximum 2 mL) dose of intramuscular dexametha-
sone plus at least 1 0.25 mL/5 kg (maximum 1.5 mL) dose of nebulised placebo solution. Additional dos-
es of nebulised placebo every 2 hours as needed

Treatment 3 (N = 16): single 0.6 mg/kg (0.12 mL/kg, maximum 2 mL) dose of intramuscular placebo plus
at least 1 0.25 mL/5 kg (maximum 1.5 mL) dose of nebulised L-epinephrine (2.25% epinephrine base
with 0.5% chlorobutanol as preservative). Additional doses of nebulised L-epinephrine every 2 hours as
needed

Control (N =21): single 0.6 mg/kg (0.12 mL/kg, maximum 2 mL) dose of intramuscular placebo plus at
least 1 0.25 mL/5 kg (maximum 1.5 mL) dose of nebulised placebo solution. Additional doses of nebu-
lised placebo every 2 hours as needed

Outcomes Change in clinical score based on dyspnoea and cough scale from baseline to 6, 12, and 24 hours;
length of stay in hospital

Notes Funding source: not reported
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Comment: insufficient information provided to judge.
tion (selection bias)
Allocation concealment Low risk Quote: "the ampules were unlabelled, numbered, and randomized; the code
(selection bias) was not available for investigators until the end of the study"
Blinding of participants Low risk Quote: "The placebo preparation consisted of the corresponding diluent sup-
and personnel (perfor- plied in similar ampules." "the code was not available for the investigators un-
mance bias) til the end of the study" "The active solution and the placebo preparation were
All outcomes identically packed in individual randomized vials containing 10 ml"
Blinding of outcome as- Low risk Comment: no description of a third-party outcome assessor. Carried over
sessment (detection bias) judgement from blinding of participants and personnel
All outcomes
Incomplete outcome data  Unclear risk Comment: did not use intention-to-treat analysis. 8% (N = 6) excluded due to
(attrition bias) protocol violations, unclear what group they were in.
All outcomes
Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-
porting bias) pear in results.
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Kuusela 1988 (continued)

Other bias

Low risk Comment: no other sources of bias identified.

Overall risk of bias
All outcomes

Unclear risk Comment: at least 1 domain judged as unclear risk, and no domains judged as

high risk.

Leipzig 1979

Methods

Randomised double-blind controlled trial

Participants

Study period: November 1976 to March 1978

Setting: Pediatric Service of the State University Hospital or the Crouse-Irving Memorial Hospital, Syra-
cuse, NY, USA

Inclusion criteria: all children admitted to hospital with a diagnosis of croup with disease of sufficient
severity on a predetermined scoring system; consent of the child's physician and parents

Exclusion criteria: not reported

Baseline demographics (N = 30):

proportion males: not reported
mean age in months: treatment: 21.3; control: 21.0

mean (SD) croup score: treatment: 8.46 (1.45); control: 8.14 (1.46)

Interventions

Treatment (N = 16): 2 0.30 mg/kg doses of intramuscular dexamethasone (4 mg/mL)

Control (N = 14): 2 doses of intramuscular placebo (sterile saline) (1 dose initially and another 2 hours
later)

Outcomes Change in croup score from baseline to 24 hours; length of stay at hospital; intubation

Notes Funding source: not reported

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote: "assigned from a table of random numbers"

tion (selection bias)

Allocation concealment Unclear risk Comment: insufficient information provided to judge.

(selection bias)

Blinding of participants Unclear risk Quote: "Vials had been previously prepared containing either dexamethasone

and personnel (perfor- (4 mg/L) or sterile saline. They were marked only with a number, assigned

mance bias) from a table of random numbers"

All outcomes
Comment: described as double-blind. Unclear who was blinded and who pre-
pared the vials. Subjective outcomes

Blinding of outcome as- Unclear risk Quote: "Vials had been previously prepared containing either dexamethasone

sessment (detection bias)
All outcomes

(4 mg/L) or sterile saline. They were marked only with a number, assigned
from a table of random numbers"
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Leipzig 1979 (Continued)

Comment: described as double-blind. Unclear who was blinded and who pre-
pared the vials. Subjective outcomes

Incomplete outcome data  Low risk Comment: no missing outcome data
(attrition bias)
All outcomes

Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-
porting bias) pear in results.
Other bias Low risk Comment: no other sources of bias identified.
Overall risk of bias Unclear risk Comment: at least 1 domain judged as unclear risk, and no domains judged as
All outcomes high risk.
Luria 2001
Methods Randomised double-blind controlled trial
Participants Study period: September 1995 to December 1997

Setting: emergency departments at either Children's Hospital Medical Center in Cincinnati or Children's
Hospital in Columbus, OH, USA

Inclusion criteria: children aged 6 months to 6 years presenting to the emergency department with mild
croup (barky cough, stridor and/or hoarseness for < 48 hours) and having a viral prodrome consisting of
fever, cough, or rhinorrhoea (in an attempt to exclude children with spasmodic croup)

Exclusion criteria: treated with corticosteroids 14 days prior to enrolling in the study; a clinical picture
consistent with spasmodic croup; history of prolonged endotracheal intubation; history of chronic res-
piratory illness (i.e. asthma or cystic fibrosis); a condition associated with airway abnormalities; those
without a working telephone or those with a severe disease (i.e. received nebulised racemic epineph-
rine or corticosteroids at the order of the emergency department physician or had < 94% oxygen satu-
ration)

Baseline demographics (N = 264):

proportion males: treatment 1: 72%; treatment 2: 64%; control: 65%
mean (range) age in months: treatment 1: 28 (6 to 70); treatment 2: 31 (6 to 71); control: 26 (6 to 71)

mean (range) modified Westley croup score: treatment 1: 1.6 (0 to 6); treatment 2: 1.6 (0 to 5); con-
trol: 1.7 (0 to 5)

Interventions Treatment group 1 (N = 85): single 0.60 mg/kg (maximum 10 mg) dose of oral dexamethasone (1 mg/
mL) plus nebulised placebo solution

Treatment group 2 (N =91): single dose of oral placebo plus a 160 pg dose of nebulised dexamethasone
sodium phosphate

Control (N = 88): single dose of oral placebo plus nebulised placebo solution

Nebulised study preparations were delivered with a nebuliser that had a fill volume of 3 mL and the
oxygen flow set at 5 to 6 L/min.

Outcomes Return visits to the emergency department
Notes Funding source: the Bremer Foundation at the Ohio State University, Columbus, OH, USA
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Low risk Quote: "The randomization was performed in blocks of 15 by the study phar-

tion (selection bias) macist at each enrolling site with the use of a random number generator"

Allocation concealment Low risk Quote: "The study pharmacist then assembled numbered "croup kits" contain-

(selection bias) ing study preparations that reflected the results of the randomization." "The
study physician retrieved the lowest numbered kit when enrolling a new sub-
ject to maintain the randomization order. Only pharmacists knew the results
of the randomization."

Blinding of participants Low risk Quote: "The kits were sealed to prevent any tampering and were kept in the

and personnel (perfor- EDs... Only the study pharmacists knew the results of the randomization... All

mance bias) oral study preparations were mixed 1:1 with a commercially available grape

All outcomes flavouring to minimize taste bias."

Blinding of outcome as- Low risk Comment: no description of a third-party outcome assessor. Carried over

sessment (detection bias) judgement from blinding of participants and personnel

All outcomes

Incomplete outcome data  Unclear risk Comment: used intention-to-treat analysis, including N =9 protocol devia-

(attrition bias) tions. 16% (N = 43) loss on day 7 for the telephone follow-up (14% in the oral

All outcomes treatment group, 15% in the nebulised treatment group, 19% in the placebo
group)

Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-

porting bias) pear in results.

Other bias Low risk Comment: no other sources of bias identified.

Overall risk of bias Unclear risk Comment: at least 1 domain judged as unclear risk, and no domains judged as

All outcomes

high risk.

Martinez Fernandez 1993

Methods

Randomised double-blind controlled trial

Participants

Study period: October 1989 to September 1990

Setting: Children's Hospital in Spain

Inclusion criteria: children hospitalised with symptoms suggestive of croup (acute laryngitis, laryngo-
tracheobronchitis, spasmodic croup)

Exclusion criteria: child's croup judged by the physician to be too severe

Baseline characteristics (N = 66):

proportion males: not reported

age: not reported

mean (SD) croup score: treatment 1: 3.5 (1.7); treatment 2: 2.9 (1.4); treatment 3: 3.3 (1.1); control: 3.2

(1.5)
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Martinez Fernandez 1993 (Continued)

Interventions

Treatment 1 (N = 15): single dose of intramuscular placebo, plus 0.14% nebulised L-epinephrine initially
and every 4 hours as needed

Treament 2 (N = 16): single 0.5 mg/kg dose of intramuscular dexamethasone, plus nebulised placebo
(saline) initially and every 4 hours as needed

Treatment 3 (N = 18): single 0.5 mg/kg dose of intramuscular dexamethasone, plus 0.14% nebulised L-
epinephrine initially and every 4 hours as needed

Control (N = 17): single dose of intramuscular placebo, plus nebulised placebo (saline) initially and
every 4 hours as needed

All children received humidified oxygen and fluid therapy.

Outcomes Change in croup score from baseline to 6, 12, and 24 hours

Notes Written in Spanish; funding source: not reported

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Comment: insufficient information provided to judge.

tion (selection bias)

Allocation concealment Low risk Comment: treatments shipped in pre-numbered ampoules, unlabeled and
(selection bias) randomly ordered by the pharmacy.

Blinding of participants Low risk Comment: described as double-blind. Treatments shipped in pre-numbered
and personnel (perfor- ampoules, unlabeled and randomly ordered by the pharmacy.

mance bias)

All outcomes

Blinding of outcome as- Low risk Comment: no description of a third-party outcome assessor. Carried over
sessment (detection bias) judgement from blinding of participants and personnel

All outcomes

Incomplete outcome data  Low risk Comment: no missing outcome data

(attrition bias)

All outcomes

Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-
porting bias) pearin results.

Other bias Low risk Comment: no other sources of bias identified.

Overall risk of bias Unclear risk Comment: at least 1 domain judged as unclear risk, and no domains judged as

All outcomes

high risk.

Massicotte 1973

Methods

Randomised double-blind controlled trial

Participants

Study period: December 1971 to March 1972

Setting: L'Hopital Sainte-Justine, Montreal, Quebec, Canada
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Massicotte 1973 (Continued)

Inclusion criteria: children admitted to hospital with severe croup (croup score = 9)

Exclusion criteria: mild or moderate croup (croup score <9); require tracheotomy on admission (al-
tered consciousness, peribuccal cyanosis); those with epiglottitis, foreign body aspiration, diphtheria,
pharyngeal abscess, acute or chronic medical conditions; corticosteroids in the past 48 hours, allergy
to penicillin or ampicillin

Baseline characteristics (N =42):

proportion males: treatment: 80%; control: 80%
age: not reported, most <4 years

mean croup score: acute onset: treatment: 12.55; control: 12.33; progressive onset: treatment: 12.38;
control: 12.27

Interventions

All children were placed in a humidified room and received intravenous saline; all children additionally
received 100 mg ampicillin/24 hours in 4 doses (1 every 6 hours) over the course of 10 days.

Treatment (N = 25): single 4 mg/kg dose of intravenous methyl-prednisolone initially (40 mg for 6 to 8
kg; 60 mg for 9 to 12 kg; 80 mg for 13 to 16 kg; 120 mg for 17 to 20 kg), followed by repeated doses at 4
and 8 hours, if needed

Control (N = 17): single 4 mg/kg dose of intravenous placebo (lactose) initially, followed by repeated
doses at 4 and 8 hours, if needed

Outcomes Change in croup score from baseline to 4 and 14 hours; patient improvement at 4 and 14 hours

Notes Written in French; funding source: Upjohn Canada

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Comment: used a random numbers table

tion (selection bias)

Allocation concealment Low risk Comment: the treatments were identical in appearance, containing either

(selection bias) methyl-prednisolone or placebo. Administration was double-blind, and the
code was not broken until the last child had completed the study.

Blinding of participants Low risk Comment: the treatments were identical in appearance, containing either

and personnel (perfor- methyl-prednisolone or placebo. Administration was double-blind, and the

mance bias) code was not broken until the last child had completed the study.

All outcomes

Blinding of outcome as- Low risk Comment: no description of a third-party outcome assessor. Carried over

sessment (detection bias) judgement from blinding of participants and personnel

All outcomes

Incomplete outcome data  Low risk Comment: no missing outcome data

(attrition bias)

All outcomes

Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-

porting bias) pear in results.

Other bias Low risk Comment: no other sources of bias identified.
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Massicotte 1973 (Continued)

Overall risk of bias
All outcomes

Unclear risk Comment: at least 1 domain judged as unclear risk, and no domains judged as

high risk.

Rittichier 2000

Methods

Randomised controlled trial

Participants

Study period: October 1996 to June 1999
Setting: emergency department at the Children's Hospital in Denver, CO, USA

Inclusion criteria: children aged 3 months to 12 years presenting to the emergency department with
moderate croup (hoarseness and barky cough associated with either a history/presence of stridor at
rest, and/or retractions) of <48 hours onset of illness (defined as onset of barky cough)

Exclusion criteria: children with epiglottitis; foreign body aspiration; reactive airway exacerbation;
acute bacterial pneumonia; acquired or congenital upper airway anomalies such a tracheomalacia; im-
munocompromised; history of steroid exposure in the previous 2 weeks; children with mild croup (his-
tory or presence of a barky cough without the presence/history of the associated stridor or retractions);
children with severe croup who had altered mental status, severe retractions, cyanosis associated with
their croup; admitted to the hospital during the initial emergency department visit, either before con-
sideration or after being enrolled in the study

Baseline demographics (N =277):

proportion male: treatment 1: 70%); treatment 2: 69%
median (SD) age in years: treatment 1: 2.03 (1.81); treatment 2: 2.01 (1.84)

mean croup score: treatment 1: 2.09; treatment 2: 1.95

Interventions

All children were given a cool mist therapy per emergency department protocol.
Treatment 1 (N = 139): single 0.60 mg/kg (maximum 8 mg) dose of intramuscular dexamethasone

Treatment 2 (N = 138): single 0.60 mg/kg (maximum 8 mg) dose of oral dexamethasone

Outcomes Change in Westley croup score from baseline to 24 hours; unscheduled return visits to the emergency
department; use of epinephrine, use of additional glucocorticoids, use of mist tent, and use of antibi-
otics

Notes Funding source: not reported

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote: "using a random allocation chart based on a table of random numbers"

tion (selection bias)

Allocation concealment Unclear risk Quote: "The randomization code was held by the nursing staff in the ED"

(selection bias)

Comment: randomisation code was held by nurses in the ED, and enrolment
was performed by physicians, fellows, and residents. Unclear whether they
could have determined the allocation sequence

Blinding of participants High risk Quote: "Nurses administered the dexamethasone either orally or intramuscu-

and personnel (perfor- larly per hospital protocol."

mance bias)
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Rittichier 2000 (continued)
All outcomes

Comment: no blinding of participants and personnel. Subjective outcomes

Blinding of outcome as- Unclear risk Quote: "To help with blinding of the physician... Band-Aids were placed on all
sessment (detection bias) patients whether they received PO or IM medicine." "Caretakers were contact-
All outcomes ed... by a caller who was blinded to the route of administration... Caretakers
were instructed to not disclose the route of administration of the medicine to
the caller."
Comment: blinding was attempted but could have been broken. Subjective
outcomes
Incomplete outcome data  Unclear risk Comment: 16% lost to follow-up (N = 13 protocol deviations; N = 27 could not
(attrition bias) be reached, of which data for N = 10 were lost in a hospital move). Unclear if
All outcomes losses were balanced between groups
Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-
porting bias) pearin results.
Other bias Low risk Comment: no other sources of bias identified.
Overall risk of bias High risk Comment: at least 1 domain judged as high risk.

All outcomes

Roberts 1999

Methods

Randomised double-blind controlled trial

Participants

Study period: April 1994 to April 1996
Setting: infectious diseases ward of the Women's and Children's Hospital in North Adelaide, Australia

Inclusion criteria: children aged 6 months to 8 years admitted with croup (inspiratory stridor, barking
cough, hoarse voice, and respiratory distress) and a croup score of = 4; stable croup (2 scores taken 15
minutes apart within 1 point of each other); written informed consent from the parent

Exclusion criteria: suspected epiglottitis, foreign body aspiration, bronchiolitis, pneumonia or active
asthma; intubation due to airways disease in the previous 12 months; acute wheezing; treatment with
corticosteroids in the previous 4 weeks; treatment with adrenaline in the previous week; significant
past or present pulmonary, cardiovascular, renal, hepatic, gastrointestinal, neurological, or endocrine
disease that could interfere with the study; children unable to inhale the nebuliser mist for at least 1.5
minutes

Baseline demographics (N = 82):

proportion males: treatment: 76%; control: 78%
mean (SD) age in years: treatment: 2.3 (1.4); control: 2.2 (1.0)

mean (SD) croup score: treatment: 6.4 (1.5); control: 6.3 (1.4)

Interventions

Treatment (N =42): 2 mg/4 mL dose of nebulised budesonide every 12 hours for a maximum of 4 doses

Control (N = 40): dose of nebulised placebo (same formulation but without budesonide) every 12 hours
for a maximum of 4 doses

Both treatment and placebo driven by an air or oxygen flow of 6 L/min.

Outcomes Change in croup score from baseline to 2, 6, 12, 24 hours; revisits to the hospital for follow-up; 2-point
improvement in croup score at 2, 6, and 12 hours; use of epinephrine
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Roberts 1999 (continued)

Notes Used a croup score similar to Leipzig 1979 with alterations to stridor assessment, oxygen saturation,
and temperature; funding source: Astra Draco

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote: "Computer-generated randomization in blocks of six were performed

tion (selection bias) by Astra Draco"

Allocation concealment Low risk Quote: "All study medication was packaged identically, identified only by a

(selection bias) study number... the randomisation code was kept at Astra Craco and broken
only after study completion, hence all treatment decisions were made without
awareness of study allocation."

Blinding of participants Low risk Quote: "All respules and all ventstreams used in the study were made of an

and personnel (perfor- opaque plastic to conceal any differences between the active and placebo

mance bias) doses" "The randomization code was kept at Astra Draco and only broken af-

All outcomes ter study completion"

Blinding of outcome as- Low risk Quote: "All respules and all ventstreams used in the study were made of an

sessment (detection bias) opaque plastic to conceal any differences between the active and placebo

All outcomes doses" "The randomization code was kept at Astra Draco and only broken af-
ter study completion"

Incomplete outcome data High risk Comment: 20% (N = 10) lost due to withdrawals, protocol deviations, inability

(attrition bias) to contact parents. Used the last value extended principle for analysis

All outcomes

Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-

porting bias) pearin results.

Other bias Low risk Comment: no other sources of bias identified.

Overall risk of bias High risk Comment: at least 1 domain judged as high risk.

All outcomes

Roorda 1998

Methods

Randomised double-blind controlled trial

Participants

Study period: October 1995 to March 1997
Setting: hospital in the Netherlands
Inclusion criteria: children aged 4 to 52 months hospitalised with moderate croup

Exlusion criteria: received systemic steroids, any bronchodilators, or antibiotics in the previous 48
hours

Baseline demographics (N=17):

proportion male: treatment: 89%; control: 63%
mean (range) age in months: treatment: 29 (6 to 44); control: 38 (4 to 52)

mean (range) modified Westley croup score: treatment: 3.1 (1 to 5); control: 2.9 (1 to 8)
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Roorda 1998 (continued)

Interventions

Treatment (N =9): 2 doses of 1000 pg of fluticasone propionate administered by metred dose inhaler (4
puffs of 250 ug), 30 minutes apart

Control (N = 8): placebo administered in a similar fashion

Outcomes Change in modified Westley croup score from baseline to 2, 6, and 24 hours; length of stay in hospital;
use of additional glucocorticoids and intubation

Notes Funding source: not reported

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Comment: insufficient information provided to judge.

tion (selection bias)

Allocation concealment Unclear risk Comment: insufficient information provided to judge.

(selection bias)

Blinding of participants Unclear risk Comment: described as double-blind. Unclear who was blinded. Subjective

and personnel (perfor- outcomes

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Comment: described as double-blind. Unclear who was blinded. Subjective

sessment (detection bias) outcomes

All outcomes

Incomplete outcome data  Low risk Comment: no missing outcome data

(attrition bias)

All outcomes

Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-

porting bias) pearin results.

Other bias Low risk Comment: no other sources of bias identified.

Overall risk of bias Unclear risk Comment: at least 1 domain judged as unclear risk, and no domains judged as

All outcomes

high risk.

Skowron 1966a

Methods

Randomised double-blind controlled trial

Participants

Study period: December 1964 to March 1965

Setting: tracheitis ward of The Hospital for Sick Children, Toronto, Canada
Inclusion criteria: children hospitalised with croup

Exclusion criteria: not reported

Baseline demographics (N =200 in total, N =94 for 1.0 mL dexamethasone compared to placebo, 6 ex-

cluded):

proportion males: 77%
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Skowron 1966a (Continued)

mean age in years: 2.3

croup score: not measured

Interventions

1.0 mL (4 mg) dexamethasone compared to placebo (see Skowron 1966b for 1.5 mL (6 mg) dexametha-
sone compared to placebo)

All children were placed in a croupette with moist air, given twice daily intramuscular crystalline sodi-
um penicillin (825,000 IU/day) and streptomycin sulphate (0.5 g), as well as secobarbital, 3/4 grain per
rectum on admission for children over 6 months.

Treatment (N =41): 1.0 mL (4 mg, based on approximately 0.4 mg/kg) subcutaneous dexamethasone
every 6 hours for a total of 4 doses

Control (N =53): 1.0 mL placebo every 6 hours for a total of 4 doses

Outcomes Readmissions to the hospital; length of stay in the hospital; tracheotomy

Notes Funding source: not reported

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Comment: insufficient information provided to judge.

tion (selection bias)

Allocation concealment Unclear risk Quote: "The test material was provided in labelled vials, the content of which

(selection bias)

was unknown to the investigators. As each child was admitted to the series,
he received subcutaneously either material A or material B, according to a ran-
dom selection code"

Comment: bottles were not sequentially numbered, but instead labelled A or
B. Unclear where the random selection code was held

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Quote: "The test material was provided in labelled vials, the content of which
was unknown to the investigators." "After the results were documented, the
code was broken"

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Quote: "The test material was provided in labelled vials, the content of which
was unknown to the investigators." "After the results were documented, the
code was broken"

Incomplete outcome data  Low risk Comment: 3% (N = 6) lost due to protocol deviations

(attrition bias)

All outcomes

Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-

porting bias)

pearin results.

Other bias

Unclear risk Comment: no baseline data presented, impossible to judge if baseline imbal-
ances existed.

Overall risk of bias Unclear risk Comment: at least 1 domain judged as unclear risk, and no domains judged as
All outcomes high risk.
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Skowron 1966a&b

Methods See Skowron 1966a and Skowron 1966b

Participants See Skowron 1966a and Skowron 1966b

Interventions See Skowron 1966a and Skowron 1966b

Outcomes See Skowron 1966a and Skowron 1966b

Notes See Skowron 1966a and Skowron 1966b

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk See Skowron 1966a and Skowron 1966b

tion (selection bias)

Allocation concealment Unclear risk See Skowron 1966a and Skowron 1966b
(selection bias)

Blinding of participants Low risk See Skowron 1966a and Skowron 1966b
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk See Skowron 1966a and Skowron 1966b
sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk See Skowron 1966a and Skowron 1966b
(attrition bias)
All outcomes

Selective reporting (re- Unclear risk See Skowron 1966a and Skowron 1966b
porting bias)

Other bias Unclear risk See Skowron 1966a and Skowron 1966b

Overall risk of bias Unclear risk See Skowron 1966a and Skowron 1966b
All outcomes

Skowron 1966b

Methods Randomised double-blind controlled trial
Participants Study period: December 1964 to March 1965

Setting: tracheitis ward of The Hospital for Sick Children, Toronto, Canada
Inclusion criteria: children hospitalised with croup
Exclusion criteria: not reported

Baseline demographics (N =200 in total, N =100 for 1.5 mL dexamethasone compared to placebo):

proportion males: 77%
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Skowron 1966b (continued)

mean age in years: 2.3

croup score: not measured

Interventions

1.5 mL (6 mg) dexamethasone compared to placebo (see Skowron 1966a for 1.0 mL dexamethasone
compared to placebo)

All children were placed in a croupette with moist air, given twice daily intramuscular crystalline sodi-
um penicillin (825,000 IU/day) and streptomycin sulphate (0.5 g), as well as secobarbital, 3/4 grain per
rectum on admission for children over 6 months.

Treatment (N =56): 1.5 mL (6 mg, based on approximately 0.5 mg/kg) subcutaneous dexamethasone
every 6 hours for a total of 4 doses

Control (N =44): 1.5 mL placebo every 6 hours for a total of 4 doses

Outcomes Readmissions to the hospital; length of stay in the hospital; tracheotomy

Notes Funding source: not reported

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Comment: insufficient information provided to judge.

tion (selection bias)

Allocation concealment Unclear risk Quote: "The test material was provided in labelled vials, the content of which

(selection bias) was unknown to the investigators. As each child was admitted to the series,
he received subcutaneously either material A or material B, according to a ran-
dom selection code"
Comment: bottles were not sequentially numbered, but instead labelled A or
B. Unclear where the random selection code was held

Blinding of participants Low risk Quote: "The test material was provided in labelled vials, the content of which

and personnel (perfor- was unknown to the investigators." "After the results were documented, the

mance bias) code was broken"

All outcomes

Blinding of outcome as- Low risk Quote: "The test material was provided in labelled vials, the content of which

sessment (detection bias) was unknown to the investigators." "After the results were documented, the

All outcomes code was broken"

Incomplete outcome data  Low risk Comment: 3% (N = 6) lost due to protocol deviations

(attrition bias)

All outcomes

Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-

porting bias) pearin results.

Other bias Unclear risk Comment: no baseline data presented, impossible to judge if baseline imbal-
ances existed.

Overall risk of bias Unclear risk Comment: at least 1 domain judged as unclear risk, and no domains judged as

All outcomes high risk.
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Soleimani 2013

Methods

Randomised single-blind controlled trial

Participants

Study period: January 2009 to March 2010
Setting: emergency department at Ali-Ebne Abitaleb Hospital, Iran

Inclusion criteria: children aged 6 months to 6 years admitted to the emergency department with bark-
ing cough, stridor, hoarseness, and respiratory distress

Exclusion criteria: chronic pulmonary disease; severe croup (croup score > 7); recurrent croup; allergy
to corticosteroids; contraindication of corticosteroid (history of tuberous sclerosis, history of varicella
infection during the past 3 weeks); history of corticosteroid administration during the last 4 weeks; for-
eign body; epiglottitis; bacterial tracheitis; immune deficiency

Baseline demographics (N = 68):

proportion males: 53%
mean (SD) age in months: 26.3 (1.5)

mean (SD) croup score: treatment 1: 1.81 (0.59); treatment 2: 2.03 (0.47)

Interventions

Treatment 1 (N = 36): single dose 0.60 mg/kg intramuscular dexamethasone

Treatment 2 (N = 32): single dose 0.60 mg/kg oral dexamethasone

Outcomes Return visits or (re)admissions or both
Notes Not indexed in the databases searched (located via a search of Google.ca); funding source: Zahedan
University of Medical Sciences, Zahedan, Iran
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk Comment: described as "randomly divided"; unclear how the randomisation
tion (selection bias) sequence was generated
Allocation concealment Unclear risk Comment: insufficient information provided to judge.
(selection bias)
Blinding of participants High risk Comment: participants and personnel were not blinded. Treatments were
and personnel (perfor- clearly distinguishable.
mance bias)
All outcomes
Blinding of outcome as- Unclear risk Comment: outcome assessor described as blinded. Unclear how they were
sessment (detection bias) blinded and if the blinding could have been broken
All outcomes
Incomplete outcome data  Unclear risk Comment: 15% loss to follow-up; unclear from which group children were lost.
(attrition bias) No intention-to-treat analysis
All outcomes
Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-
porting bias) pearin results.
Other bias Low risk Comment: no other sources of bias identified.
Overall risk of bias High risk Comment: at least 1 domain judged as high risk.
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Soleimani 2013 (Continued)
All outcomes

Sparrow 2006

Methods

Randomised double-blind controlled trial

Participants

Study period: not reported
Setting: emergency department of Princess Margaret Hospital for Children, Perth, Australia

Inclusion criteria: children older than 3 months who presented to the emergency department with mild
to moderate croup defined by clinical symptoms (acute onset of inspiratory stridor and a hoarse voice
accompanied by a barking cough) and a modified Taussig croup score of <5

Exlcusion criteria: children whose families did not have a telephone; limited English language profi-
ciency; received steroids

Baseline demographics (N =133):

proportion males: treatment: 74%); comparator: 63%
mean (SD) age in months: treatment: 45 (31.6); comparator: 37 (28.8)

mean (SD) modified Taussig croup score: treatment: 2.0 (1.2); comparator: 2.0 (1.3)

Interventions

Treatment (N = 65): single 1 mg/kg dose of oral prednisolone

Comparator (N = 68): single 0.15 mg/kg dose of oral dexamethasone

Outcomes Unscheduled re-presentations to medical care; time spent in the emergency department; use of epi-
nephrine

Notes Funding source: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Low risk Quote: "computer generated orders randomised into blocks of 10"

tion (selection bias)

Allocation concealment Unclear risk Quote: "The PMH pharmacy ensured that the two steroid preparations could

(selection bias) not be differentiated, the code being held by the pharmacy. Bottles were sim-
ply labelled solution A or solution B"
Comment: bottles were not sequentially numbered, but instead labelled A or
B.

Blinding of participants Low risk Quote: "Bottles were simply labelled solution A or solution B, and following

and personnel (perfor- randomization... given by a nurse who took no further part in the child's care."

mance bias) "the code was not broken until all data were collected and all follow up com-

All outcomes pleted" "similar taste and appearance"

Blinding of outcome as- Low risk Comment: no description of a third-party outcome assessor. Carried over

sessment (detection bias) judgement from blinding of participants and personnel

All outcomes

Incomplete outcome data ~ Low risk Comment: no missing outcome data

(attrition bias)
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Sparrow 2006 (Continued)
All outcomes

Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-

porting bias) pearin results.

Other bias Unclear risk Comment: many children not approached because the emergency department
was busy in the winter; this could potentially have biased participant selec-
tion.

Overall risk of bias Unclear risk Comment: at least 1 domain judged as unclear risk, and no domains judged as

All outcomes

high risk.

Super 1989

Methods

Randomised double-blind controlled trial

Participants

Study period: October 1983 to April 1985
Setting: Cleveland Metropolitan General Hospital or Rainbow Babies and Childrens Hospital, OH, USA

Inclusion criteria: children admitted to hospital with a diagnosis of croup (barking cough, inspiratory
stridor, hoarseness) with a viral prodrome consisting of rhinorrhoea, cough, or fever and a modified
Westley croup score = 3 after 30 minutes of mist therapy

Exclusion criteria: clinical picture consistent with acute epiglottitis, spasmodic croup, or pneumonia;
history of a chronic illness except asthma; history of tracheal intubation or laryngoscopy

Baseline demographics (N =29):

proportion male: treatment: 68%; control: 62%
mean (SD) age in months: treatment: 15.5 (5); control: 15.8 (12)

median (range) modified Westley croup score: treatment: 4.5 (3 to 7); control: 5.0 (3 to 6)

Interventions

All children received mist therapy for at least 30 minutes.
Treatment (N = 16): single 0.6 mg/kg dose of parenteral dexamethasone

Control (N = 13): single dose of parenteral placebo (saline)

Outcomes Change in modified Westley croup score from baseline to 12 and 24 hours; length of stay in hospital; 2-
unit improvement in croup score at 12 and 24 hours; use of supplemental glucocorticoids and use of
mist tent

Notes Funding source: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Low risk Quote: "Patients were randomly assigned, by a table of random numbers"

tion (selection bias)

Allocation concealment Low risk Quote: "either parenterally administered dexamethasone or saline solution

(selection bias)

of the same color, volume and consistency as the dexamethasone. Random-
ization and drug preparation were done in the pharmacy" "The drug code was
broken only after the last patient completed the study"

Glucocorticoids for croup in children (Review)
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Super 1989 (Continued)

Blinding of participants Low risk Quote: "Neither the patient nor the investigators knew whether the patient re-

and personnel (perfor- ceived dexamethasone or placebo. The drug code was broken only after the

mance bias) last patient completed the study."

All outcomes

Blinding of outcome as- Low risk Quote: "Neither the patient nor the investigators knew whether the patient re-

sessment (detection bias) ceived dexamethasone or placebo. The drug code was broken only after the

All outcomes last patient completed the study." "All decisions regarding the data analysis
were made before the drug code was broken. Whenever possible these deci-
sions were made in favour of the null hypothesis"

Incomplete outcome data  Unclear risk Comment: 17% (N = 5) lost to follow-up (19% in treatment group due to early

(attrition bias) discharge and protocol deviation, 15% in placebo group due to early discharge

All outcomes or missed observations)

Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-

porting bias) pearin results.

Other bias Low risk Comment: no other sources of bias identified.

Overall risk of bias Unclear risk Comment: at least 1 domain judged as unclear risk, and no domains judged as

All outcomes

high risk.

Tibballs 1992

Methods

Randomised double-blind controlled trial

Participants

Study period: not reported

Setting: Royal Children's Hospital, Melbourne, Australia

Inclusion criteria: hospitalised children aged 6 months or older who required endotracheal intuba-
tion for upper airway obstruction caused by croup (defined as coryzal symptoms, fever, barking cough,
hoarse voice, retraction, inspiratory stridor, or cyanosis developing over several days)

Exclusion criteria: children younger than 6 months old; congenital airway anomalies; previous intuba-
tions; spasmodic croup (sudden onset without preceding fever or symptoms of upper respiratory tract
infection)

Baseline demographics (N = 70, 3 excluded):

proportion males: treatment: 63%; control: 66%
mean (range) age in months: treatment: 19 (6 to 99); control: 19 (6 to 83)

croup score: not measured

Interventions

All children received endotracheal intubation under inhalational anaesthesia with halothane, first with
an oral endotracheal tube, in order to secure the airway rapidly and assess the diameter, and second
substituted with a nasal tube. Humidification was provided with heat and moisture exchangers, with
oxygen added as required. The tube was aspirated routinely every 1 to 2 hours to remove secretions.

Treatment (N = 38): 1 mg/kg nasogastric prednisolone within 24 hours of intubation and then every 12
hours until 24 hours after extubation

Control (N =32, 3 excluded): 1 mg/kg of placebo within 24 hours of intubation and then every 12 hours
until 24 hours after extubation
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Tibballs 1992 (continued)

Outcomes Use of epinephrine

Notes Funding source: not reported

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote: "order determined by a table of random numbers"

tion (selection bias)

Allocation concealment Low risk Quote: "Unidentified placebo and prednisolone were supplied by the pharma-
(selection bias) cy in an order determined by a table of random numbers"

Blinding of participants Low risk Quote: "double blind" "Unidentified placebo and prednisolone were supplied
and personnel (perfor- by the pharmacy"

mance bias)

All outcomes

Blinding of outcome as- Low risk Comment: no description of a third-party outcome assessor. Carried over
sessment (detection bias) judgement from blinding of participants and personnel

All outcomes

Incomplete outcome data Low risk Comment: 4% (N = 3) lost because of exclusion due to bacterial infection or
(attrition bias) protocol deviations, all in the placebo group

All outcomes

Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-
porting bias) pear in results.

Other bias Low risk Comment: no other sources of bias identified.

Overall risk of bias Unclear risk Comment: at least 1 domain judged as unclear risk, and no domains judged as

All outcomes

high risk.

Vad Pedersen 1998

Methods

Randomised controlled trial

Participants

Study period: October 1989 to September 1990
Setting: paediatric department of Esbjerg Centralsygehus (Central Hospital), Denmark

Inclusion criteria: children hospitalised with croup based on a modified Westley croup score = 3 (includ-
ing chest wall retractions, barking cough, respiratory frequency, and stridor)

Exclusion criteria: required immediate intensive care; clinical suspicion of epiglottitis; cyanosis; croup
recurrence; had received local or systemic steroid treatment; being treated with carbamazepine, phe-
nobarbital, or rifampicin

Baseline demographics (N =59, 2 excluded):

proportion males: 63%
mean age in months: treatment 1: 23.8; treatment 2: 24.1

mean (SD) croup score: treatment 1: 3.67 (1.02); treatment 2: 4.17 (0.99)
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Treatment 1 (N =27): 2, 1000 pg doses of inhaled budesonide at 30-minute intervals

Treatment 2 (N = 29): single 0.6 mg/kg (0.15 mL/kg) dose of intramuscular dexamethasone

Outcomes Change in croup score from baseline to 6 and 12 hours; return visits to the hospital; use of supplemen-
tal glucocorticoids

Notes Written in Danish; funding source: not reported

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Comment: block randomisation with varying block size

tion (selection bias)

Allocation concealment Unclear risk Comment: insufficient information provided to judge.

(selection bias)

Blinding of participants High risk Comment: unblinded. Subjective outcomes

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- High risk Comment: unblinded. Subjective outcomes

sessment (detection bias)

All outcomes

Incomplete outcome data  Low risk Comment: 3% (N = 2) who were randomised were excluded due to protocol de-

(attrition bias) viations.

All outcomes

Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-

porting bias) pearin results.

Other bias High risk Comment: baseline imbalance in croup score

Overall risk of bias High risk Comment: at least 1 domain judged as high risk.

All outcomes

Von Miihlendahl 1982

Methods

Randomised double-blind controlled trial

Participants

Study period: January 1979 to April 1980
Setting: 3 paediatric clinics in West Berlin, Germany

Inclusion criteria: children admitted to hospital with a diagnosis of pseudo-croup to 1 of 3 paediatric
clinics in West Berlin

Exclusion criteria: children who were already somnolent or cyanotic at admission (stage lll or IV or
pseudo-croup)

Baseline demographics (N = 406; 349 included in the evaluation):

proportion males: not reported
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age distribution:

Cochrane Database of Systematic Reviews

treatment: 15 were < 1 year; 50 were 1 to 1 11/12 years; 96 were 2 to 5 11/12 years; 15 were 6 to 10 11/12

years

control: 11 were < 1 year; 44 were 1to 1 11/12 years; 107 were 2to 5 11/12 years; 11 were 6 to 10 11/12

years

croup score:

treatment: 77 had a score of 1 to 3;99 had a score =4

control: 67 had a score of 1 to 3; 106 had a score =4

Interventions

Treatment (N = 176): single dose 6 mg dose oral dexamethasone

Control (N =173): single dose 6 mg oral placebo

Outcomes Change in croup score from baseline to 6 and 12 hours
Notes Funding source: not reported

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Comment: insufficient information provided to judge.

tion (selection bias)

Allocation concealment Unclear risk Comment: insufficient information provided to judge.

(selection bias)

Blinding of participants Unclear risk Comment: described as double-blind. Unclear who was blinded. Subjective

and personnel (perfor- outcomes

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Comment: described as double-blind. Unclear who was blinded. Subjective

sessment (detection bias) outcomes

All outcomes

Incomplete outcome data Unclear risk Comment: of 406 children, 57 (14%) failed to complete the study. 24 (7%)

(attrition bias) were eliminated due to protocol violation; 19 (5%) received further doses of

All outcomes steroids; and 4 (1%) developed measles. Unclear what group the lost children
were in. Did not use intention-to-treat analysis

Selective reporting (re- Unclear risk Comment: no protocol identified. All prespecified outcomes from methods ap-

porting bias) pear in results.

Other bias Low risk Comment: no other sources of bias identified.

Overall risk of bias Unclear risk Comment: at least 1 domain judged as unclear risk, and no domains judged as

All outcomes

high risk.

Cl: confidence interval

ED: emergency department
SD: standard deviation

SE: standard error
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Characteristics of excluded studies [ordered by study ID]

Study

Reason for exclusion

Anene 1996

Randomised controlled trial; children were not diagnosed with croup

Bollobas 1965

Not a randomised controlled trial; children were not diagnosed with croup

Cichy 1983

Not a randomised controlled trial

Connolly 1969

Randomised controlled trial; children were not diagnosed with croup

Couser 1992

Randomised controlled trial; children were not diagnosed with croup

Eghbali 2016

Randomised controlled trial; the intervention was L-epinephrine

Faghihinia 2007

Randomised controlled trial; no usable results were presented (not clear how many children were
in each group)

Faraji-Goodarzi 2018

Randomised controlled trial; no relevant outcomes

Flisberg 1973

Not a randomised controlled trial

Freezer 1990

Not a randomised controlled trial; study was a retrospective chart review

Gill 2017

Not a randomised controlled trial

Goddard 1967

Randomised controlled trial; children were not diagnosed with croup

Haque 1981

Not a randomised controlled trial; children in the control group received no treatment

Havaldar 1997

Not a randomised controlled trial; children were not diagnosed with croup

Kelley 1992

Not a randomised controlled trial; study was a retrospective chart review

Kunkel 1996

Not a randomised controlled trial; intervention was epinephrine

Ledwith 1995

Not a randomised controlled trial; intervention was epinephrine

Martensson 1960

Not a randomised controlled trial

McDonogh 1994

Not a randomised controlled trial; study was a retrospective chart review

Mohammadzadeh 2014

Randomised controlled trial; intervention was epinephrine

NCT01748162

Randomised controlled trial; did not report any relevant outcomes

Novik 1960

Not a randomised controlled trial

Osvath 1994

Not a randomised controlled trial

Prendergast 1994 Not a randomised controlled trial; intervention was epinephrine
Rizos 1998 Not a randomised controlled trial
Roked 2015 Not a randomised controlled trial; study was a retrospective chart review
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Study Reason for exclusion
Ross 1969 Not a randomised controlled trial; study was a retrospective chart review
Serra 1997 Not a randomised controlled trial

Sumboonnanonda 1997

Randomised controlled trial; children in the control group received no treatment

Sussman 1964

Randomised controlled trial; children were not diagnosed with croup

Tal 1983 Randomised controlled trial; children were not diagnosed with croup
Tellez 1991 Randomised controlled trial; children were not diagnosed with croup
Wilhelmi 1976 Not a randomised controlled trial

Characteristics of ongoing studies [ordered by study ID]

ACTRN12609000290291

Trial name or title

Oral prednisolone compared to oral dexamethasone (in 2 different doses) in children with croup:
randomised clinical trial comparing the improvement in Westley croup score

Methods

Randomised controlled trial (parallel)

Participants

Inclusion criteria: children aged 6 months to 10 years with a clinical diagnosis of croup (laryngo-
tracheitis, laryngotracheobronchitis); weight no more than 20 kg; parents could be contacted by
telephone; parents speak English

Exclusion criteria: high clinical suspicion of an alternative diagnosis; known allergy to pred-
nisolone or dexamethasone; immunosuppressive disease or treatment; steroid therapy in the past
14 days; enrolment in the present study in the past 14 days (i.e. repeat enrolment)

Interventions

Treatment 1: single 1 mg/kg dose of oral prednisolone

Treatment 2: single 0.15 mg/kg dose of oral dexamethasone

Outcomes

Westley croup score; unscheduled medical re-attendance/readmission; length of stay in hospital;
use of additional treatments

Starting date

18 March 2009

Contact information

Dr Colin Parker. Princess Margaret Hospital for Children, Roberts Road Subiaco 6008 Western Aus-
tralia, Australia. Colin.Parker@health.wa.gov.au

Notes

Trial registration at the World Health Organization International Clinical Trials Registry Platform
(WHO ICTRP) (ACTRN12609000290291); funding source: Princess Margaret Hospital Foundation

DATA AND ANALYSES
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Comparison 1. Any glucocorticoid compared to placebo

Outcome or subgroup title

No. of studies

No. of partici-
pants

Statistical method

Effect size

1 Croup score (change base- 7 426 Std. Mean Difference (IV, Random, -0.65[-1.13,-0.18]

line - 2 hours) by score 95% Cl)

1.1 Westley score 5 264 Std. Mean Difference (IV, Random, -0.72 [-1.44,0.01]
95% Cl)

1.2 Non-Westley score 2 162 Std. Mean Difference (IV, Random, -0.51[-0.93,-0.10]
95% Cl)

2 Croup score (change base- 11 959 Std. Mean Difference (IV, Random, -0.76 [-1.12,-0.40]

line - 6 hours) by score 95% Cl)

2.1 Westley score 5 336 Std. Mean Difference (IV, Random, -0.79 [-1.02,-0.56]
95% Cl)

2.2 Non-Westley score 6 623 Std. Mean Difference (IV, Random, -0.81[-1.43,-0.18]
95% Cl)

3 Croup score (change base- 8 571 Std. Mean Difference (IV, Random, -1.03 [-1.53,-0.53]

line - 12 hours) by score 95% Cl)

3.1 Westley score 2 113 Std. Mean Difference (IV, Random, -1.54[-2.56,-0.53]
95% Cl)

3.2 Non-Westley score 6 458 Std. Mean Difference (IV, Random, -0.87[-1.45,-0.30]
95% Cl)

4 Croup score (change base- 8 351 Std. Mean Difference (IV, Random, -0.86 [-1.40, -0.31]

line - 24 hours) by score 95% Cl)

4.1 Westley score 4 169 Std. Mean Difference (IV, Random, -1.05[-1.72,-0.37]
95% Cl)

4.2 Non-Westley score 4 182 Std. Mean Difference (IV, Random, -0.70 [-1.56, 0.16]
95% Cl)

5 Croup score (change 7 426 Std. Mean Difference (IV, Random, -0.65[-1.13,-0.18]

baseline - 2 hours) by inpa- 95% Cl)

tient/outpatient

5.1 Inpatient 5 301 Std. Mean Difference (IV, Random, -0.80[-1.44,-0.16]
95% Cl)

5.2 OQutpatient 2 125 Std. Mean Difference (IV, Random, -0.32[-0.93, 0.29]
95% Cl)

6 Croup score (change 11 959 Std. Mean Difference (IV, Random, -0.76 [-1.12,-0.40]

baseline - 6 hours) by inpa- 95% Cl)

tient/outpatient

6.1 Inpatient 8 723 Std. Mean Difference (IV, Random, -0.72[-1.22,-0.23]

95% Cl)

Glucocorticoids for croup in children (Review)
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Outcome or subgroup title No. of studies

No. of partici-
pants

Statistical method

Effect size

6.2 Outpatient 3 236 Std. Mean Difference (IV, Random, -0.84[-1.11,-0.56]
95% Cl)

7 Croup score (change base- 8 351 Std. Mean Difference (IV, Random, -0.86 [-1.40, -0.31]

line - 24 hours) by inpa- 95% Cl)

tient/outpatient

7.1 Inpatient 7 291 Std. Mean Difference (IV, Random, -0.82[-1.46,-0.19]
95% Cl)

7.2 Outpatient 1 60 Std. Mean Difference (IV, Random, -1.09 [-1.71,-0.48]
95% Cl)

8 Croup score (change base- 7 426 Std. Mean Difference (IV, Random, -0.66 [-1.10, -0.22]

line - 2 hours) by glucocorti- 95% Cl)

coid

8.1 Budesonide 4 246 Std. Mean Difference (IV, Random, -1.01[-1.71,-0.30]
95% Cl)

8.2 Dexamethasone 3 163 Std. Mean Difference (IV, Random, -0.49 [-1.00, 0.03]
95% Cl)

8.3 Fluticasone 1 17 Std. Mean Difference (IV, Random, 0.45[-0.52, 1.42]
95% Cl)

9 Croup score (change base- 11 959 Std. Mean Difference (IV, Random, -0.74 [-1.07,-0.41]

line - 6 hours) by glucocorti- 95% Cl)

coid

9.1 Budesonide 5 333 Std. Mean Difference (IV, Random, -0.81[-1.04,-0.58]
95% Cl)

9.2 Dexamethasone 6 567 Std. Mean Difference (IV, Random, -0.62[-1.17,-0.08]
95% Cl)

9.3 Fluticasone 1 17 Std. Mean Difference (IV, Random, 0.06 [-0.89, 1.02]
95% Cl)

9.4 Prednisolone 1 42 Std. Mean Difference (IV, Random, -1.87[-2.62,-1.13]
95% Cl)

10 Croup score (change base- 8 571 Std. Mean Difference (IV, Random, -1.04 [-1.51,-0.56]

line - 12 hours) by glucocorti- 95% Cl)

coid

10.1 Budesonide 3 209 Std. Mean Difference (IV, Random, -0.97 [-1.26, -0.68]
95% Cl)

10.2 Dexamethasone 5 323 Std. Mean Difference (IV, Random, -0.85[-1.55,-0.15]
95% Cl)

10.3 Prednisolone 1 39 Std. Mean Difference (IV, Random, -2.40 [-3.26, -1.55]

95% Cl)

Glucocorticoids for croup in children (Review)
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Outcome or subgroup title

No. of studies

No. of partici-
pants

Statistical method

Effect size

11 Croup score (change base- 8 351 Std. Mean Difference (IV, Random, -0.89[-1.41,-0.37]

line - 24 hours) by glucocorti- 95% Cl)

coid

11.1 Budesonide 2 89 Std. Mean Difference (IV, Random, -1.40 [-1.88,-0.93]
95% Cl)

11.2 Dexamethasone 6 245 Std. Mean Difference (IV, Random, -0.89[-1.55,-0.22]
95% Cl)

11.3 Fluticasone 1 17 Std. Mean Difference (IV, Random, 0.21[-0.75,1.17]
95% Cl)

12 Return visits or (re)ad- 10 1679 Risk Ratio (M-H, Random, 95% Cl) 0.52[0.36, 0.75]

missions or both by inpa-

tient/outpatient

12.1 Inpatient 3 323 Risk Ratio (M-H, Random, 95% Cl) 0.39[0.12, 1.30]

12.2 Outpatient 7 1356 Risk Ratio (M-H, Random, 95% Cl) 0.53[0.35, 0.80]

13 Return visits or (re)admis- 10 1679 Risk Ratio (M-H, Random, 95% Cl) 0.51[0.36,0.72]

sions or both by glucocorti-

coid

13.1 Budesonide 4 225 Risk Ratio (M-H, Random, 95% Cl) 0.42[0.19, 0.90]

13.2 Dexamethasone 8 1454 Risk Ratio (M-H, Random, 95% Cl) 0.53[0.34,0.81]

14 Return visits or (re)Jadmis- 10 1679 Risk Ratio (M-H, Random, 95% Cl) 0.52[0.36, 0.76]

sions or both by croup sever-

ity

14.1 Mild croup 3 1068 Risk Ratio (M-H, Random, 95% Cl) 0.54[0.30, 0.95]

14.2 Moderate croup 7 611 Risk Ratio (M-H, Random, 95% Cl) 0.48[0.26, 0.86]

15 Length of stay by inpa- 8 476 Mean Difference (IV, Random, 95%  -14.90 [-23.58, -6.22]

tient/outpatient Cl)

15.1 Inpatient 8 476 Mean Difference (IV, Random, 95%  -14.90 [-23.58, -6.22]
Cl)

16 Length of stay by gluco- 8 476 Mean Difference (IV, Random, 95%  -14.55[-22.70,-6.41]

corticoid Cl)

16.1 Budesonide 2 131 Mean Difference (IV, Random,95%  -15.29 [-26.89, -3.69]
Cl)

16.2 Dexamethasone 6 328 Mean Difference (IV, Random, 95%  -18.25[-27.87,-8.62]
cl)

16.3 Fluticasone 1 17 Mean Difference (IV, Random, 95%  4.80 [-12.34, 21.94]

cl)

Glucocorticoids for croup in children (Review)
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Outcome or subgroup title

No. of studies

No. of partici-
pants

Statistical method

Effect size

17 Improvement (at 2 hours) 1 82 Risk Ratio (M-H, Random, 95% Cl) 1.81[0.96, 3.40]
by inpatient/outpatient

17.1 Inpatient 1 82 Risk Ratio (M-H, Random, 95% Cl) 1.81[0.96, 3.40]
18 Improvement (at 6 hours) 6 332 Risk Ratio (M-H, Random, 95% Cl) 1.45[1.12,1.88]
by inpatient/outpatient

18.1 Inpatient 4 224 Risk Ratio (M-H, Random, 95% Cl) 1.35[0.96, 1.90]
18.2 Outpatient 2 108 Risk Ratio (M-H, Random, 95% Cl) 1.78[1.16, 2.74]
19 Improvement (at 12 hours) 6 340 Risk Ratio (M-H, Random, 95% Cl) 1.33[1.09, 1.62]
by inpatient/outpatient

19.1 Inpatient 6 340 Risk Ratio (M-H, Random, 95% Cl) 1.33[1.09,1.62]
20 Improvement (at 24 hours) 5 251 Risk Ratio (M-H, Random, 95% Cl) 1.28[1.01,1.61]
by inpatient/outpatient

20.1 Inpatient 4 213 Risk Ratio (M-H, Random, 95% Cl) 1.18[0.98, 1.43]
20.2 Outpatient 1 38 Risk Ratio (M-H, Random, 95% Cl) 2.0[1.14,3.51]
21 Improvement (at 6 hours) 6 332 Risk Ratio (M-H, Random, 95% Cl) 1.45[1.12,1.88]
by glucocorticoid

21.1 Budesonide 2 135 Risk Ratio (M-H, Random, 95% Cl) 1.66[1.19,2.32]
21.2 Dexamethasone 2 105 Risk Ratio (M-H, Random, 95% Cl) 1.43[0.76, 2.72]
21.3 Prednisolone 2 92 Risk Ratio (M-H, Random, 95% Cl) 1.34[0.69, 2.62]
22 Improvement (at 12 hours) 6 340 Risk Ratio (M-H, Random, 95% Cl) 1.33[1.09, 1.62]
by glucocorticoid

22.1 Budesonide 1 82 Risk Ratio (M-H, Random, 95% Cl) 1.41[1.08,1.84]
22.2 Dexamethasone 3 166 Risk Ratio (M-H, Random, 95% Cl) 1.52[1.06,2.18]
22.3 Prednisolone 2 92 Risk Ratio (M-H, Random, 95% Cl) 1.15[0.85, 1.55]
23 Improvement (at 24 hours) 5 251 Risk Ratio (M-H, Random, 95% Cl) 1.28[1.01,1.61]
by glucocorticoid

23.1 Dexamethasone 4 201 Risk Ratio (M-H, Random, 95% Cl) 1.39[1.05, 1.84]
23.2 Prednisolone 1 50 Risk Ratio (M-H, Random, 95% Cl) 1.04[0.91,1.20]
24 Additional treatments: an- 3 202 Risk Difference (M-H, Random, 0.00 [-0.04, 0.04]
tibiotics 95% Cl)

25 Additional treatments: ep- 9 709 Risk Difference (M-H, Random, -0.03 [-0.08, 0.01]

inephrine

95% Cl)
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Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

98



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

26 Additional treatments: in- 11 1090 Risk Difference (M-H, Random, -0.00[-0.01, 0.01]

tubation/tracheostomy 95% Cl)

27 Additional treatments: 2 84 Risk Difference (M-H, Random, -0.20[-0.87, 0.47]

mist tent 95% Cl)

28 Additional treatments: 6 305 Risk Ratio (M-H, Random, 95% Cl) 0.61[0.36, 1.03]

supplemental glucocorti-

coids

Analysis 1.1. Comparison 1 Any glucocorticoid compared to
placebo, Outcome 1 Croup score (change baseline - 2 hours) by score.

Study or subgroup Glucocorticoid Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
1.1.1 Westley score
Dobrovoljac 2012 35 -1.7(1.1) 35 -0.9 (1.4) -+ 15.56% -0.62[-1.1,-0.14]
Godden 1997 46 -2.6(1.1) 40 -1.2(1.4) -+ 15.81% -1.1[-1.56,-0.65]
Husby 1993 20 -3.9(1.1) 16 -0.9 (1.4) —— 11.42% -2.31[-3.18,-1.44]
Johnson 1996 28 -1(1.3) 27 -1(1.3) -+ 15.05% 0[-0.53,0.53]
Roorda 1998 9 0.9 (1) 8 -1.5(1.5) —— 10.44% 0.45[-0.52,1.42]
Subtotal *** 138 126 . 4 68.29% -0.72[-1.44,0.01]
Heterogeneity: Tau?=0.56; Chi*>=28.49, df=4(P<0.0001); 1>=85.96%
Test for overall effect: Z=1.94(P=0.05)
1.1.2 Non-Westley score
Geelhoed 1995¢ 50 -1.7(1.1) 30 -0.8(1.4) -+ 15.7% -0.73[-1.2,-0.27]
Roberts 1999 42 -1.4(1.1) 40 -1(1.4) —+ 16.02% -0.31[-0.75,0.12]
Subtotal *** 92 70 L 2 31.71% -0.51[-0.93,-0.1]
Heterogeneity: Tau?=0.04; Chi*>=1.67, df=1(P=0.2); 1*=40.26%
Test for overall effect: Z=2.44(P=0.01)
Total *** 230 196 L 100% -0.65[-1.13,-0.18]
Heterogeneity: Tau?=0.31; Chi*>=31.01, df=6(P<0.0001); 1>=80.65%
Test for overall effect: Z=2.7(P=0.01)
Test for subgroup differences: Chi*=0.23, df=1 (P=0.63), 1>=0%

Favours glucocorticoid S5 25 0 25 5 Favours placebo

Analysis 1.2. Comparison 1 Any glucocorticoid compared to
placebo, Outcome 2 Croup score (change baseline - 6 hours) by score.

Study or subgroup Glucocorticoid Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% Cl
1.2.1 Westley score
Klassen 1994 27 -3(2) 27 -1(2.6) -+ 9.24% -0.86[-1.42,-0.3]
Johnson 1996 17 -2(1.3) 21 -1(0.7) —— 8.37% -0.96[-1.64,-0.28]
Favours glucocorticoid S5 25 0 25 5 Favours placebo
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Study or subgroup Glucocorticoid Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Godden 1997 44 -3(1.4) 39 -1.7(1.5) -+ 10.01% -0.85[-1.3,-0.4]
Johnson 1998 95 -2.4(1.4) 49 -1.3(1.4) + 10.62% -0.79[-1.15,-0.44]
Roorda 1998 9 -1.1(1) 8 -1.2(1.9) - 6.51% 0.06[-0.89,1.02]
Subtotal *** 192 144 ¢ 44.75% -0.79[-1.02,-0.56]
Heterogeneity: Tau?=0; Chi*=3.47, df=4(P=0.48); 1>=0%
Test for overall effect: Z=6.78(P<0.0001)
1.2.2 Non-Westley score
Massicotte 1973 25 -5.9(1.4) 17 -3.2(1.5) —— 7.89% -1.87[-2.62,-1.13]
Von Miihlendahl 1982 176 -3.1(1.8) 173 -3(1.8) + 11.39% -0.08[-0.29,0.13]
Kuusela 1988 16 -1.6(0.7) 21 -0.6 (0.7) — 7.95% -1.44[-2.18,-0.71]
Martinez Fernandez 1993 16 -0.4 (1.5) 17 -1(1.4) T+ 8.28% 0.42[-0.28,1.11]
Geelhoed 1995¢ 50 -2.5(1.4) 30 -1(1.5) 9.8% -1.02[-1.5,-0.54]
Roberts 1999 42 -2.3(1.4) 40 -0.8(1.5) -+ 9.94% -1[-1.47,-0.54]
Subtotal *** 325 298 L 2 55.25% -0.81[-1.43,-0.18]
Heterogeneity: Tau?=0.52; Chi*>=49.96, df=5(P<0.0001); 1>=89.99%
Test for overall effect: Z=2.54(P=0.01)
Total *** 517 442 ¢ 100% -0.76[-1.12,-0.4]
Heterogeneity: Tau?=0.29; Chi*=59.76, df=10(P<0.0001); 1>=83.27%
Test for overall effect: Z=4.12(P<0.0001)
Test for subgroup differences: Chi?=0, df=1 (P=0.96), I*=0% ‘ ‘ ‘ ‘

Favours glucocorticoid S5 25 0 25 5 Favours placebo

Analysis 1.3. Comparison 1 Any glucocorticoid compared to placebo,
Outcome 3 Croup score (change baseline - 12 hours) by score.

Study or subgroup Glucocorticoid Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl

1.3.1 Westley score

Godden 1997 44 -3.4(1.2) 41 -2(1.3) -+ 13.68% -1.11[-1.57,-0.65]

Super 1989 16 -3.5(1.2) 12 -1(1.1) —— 9.84% -2.16[-3.12,-1.19]

Subtotal *** 60 53 . 4 23.52% -1.54[-2.56,-0.53]

Heterogeneity: Tau?=0.4; Chi*=3.7, df=1(P=0.05); 1°=72.98%
Test for overall effect: Z=2.99(P=0)

1.3.2 Non-Westley score

Geelhoed 1995¢ 50 -2.6(1.2) 30 -1.1(1.3) -+ 13.46% -1.17[-1.66,-0.68]
Kuusela 1988 16 -1.9(0.6) 21 -1.2(0.8) —+ 11.96% -0.96[-1.65,-0.27]
Martinez Fernandez 1993 16 -1.1(1.5) 17 -1.1(1.6) —+ 12.02% 0[-0.68,0.68]
Massicotte 1973 24 -10.7 (1.2) 15 -7.6(1.3) —— 10.67% -2.4[-3.26,-1.55]
Roberts 1999 42 -2.4(1.2) 40 -1.3(1.3) -+ 13.71% -0.85[-1.3,-0.4]
Von Miihlendahl 1982 75 -3.3(1.6) 112 -3(1.8) + 14.66% -0.15[-0.44,0.14]
Subtotal *** 223 235 . 2 76.48% -0.87[-1.45,-0.3]
Heterogeneity: Tau?=0.43; Chi*>=36.55, df=5(P<0.0001); 1>=86.32%

Test for overall effect: Z=2.97(P=0)

Total *** 283 288 < 100% -1.03[-1.53,-0.53]
Heterogeneity: Tau?=0.43; Chi*>=49.02, df=7(P<0.0001); 1>=85.72%

Favours glucocorticoid 5 25 0 25 5 Favours placebo
Glucocorticoids for croup in children (Review) 100
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Study or subgroup

Glucocorticoid
N Mean(SD)

Placebo
N Mean(SD)

Std. Mean Difference
Random, 95% CI

Std. Mean Difference
Random, 95% Cl

Weight

Test for overall effect: Z=4.01(P<0.0001)
Test for subgroup differences: Chi*=1.28, df=1 (P=0.26), 1>=21.6%

Favours glucocorticoid

Favours placebo

Analysis 1.4. Comparison 1 Any glucocorticoid compared to placebo,

Outcome 4 Croup score (change baseline - 24 hours) by score.

Study or subgroup Glucocorticoid Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl

1.4.1 Westley score

Cetinkaya 2004 45 -2.5(1.2) 15 -1(1.6) —+ 13.32% -1.09[-1.71,-0.48]

Godden 1997 35 -4.1(1.2) 32 -2.1(1.6) -+ 13.9% -1.4[-1.94,-0.87]

Roorda 1998 9 -2.1(1.2) 8 -2.4 (1.6) - 10.77% 0.21[-0.75,1.17]

Super 1989 13 -3.5(1.2) 12 -1.5(1.1) — 10.87% -1.72[-2.67,-0.78]

Subtotal *** 102 67 . 2 48.87% -1.05[-1.72,-0.37]

Heterogeneity: Tau?=0.32; Chi?>=10.08, df=3(P=0.02); 1*=70.25%

Test for overall effect: Z=3.05(P=0)

1.4.2 Non-Westley score

Kuusela 1988 16 -2.1(1.2) 21 -1.5(1.6) —+r 13.03% -0.4[-1.06,0.26]

Leipzig 1979 16 -7.3(1.4) 14 -2.6 (2.5) —t 10.79% -2.31[-3.26,-1.36]

Martinez Fernandez 1993 16 -1.9(1.2) 17 -2.4(1.3) ™ 12.79% 0.38[-0.31,1.07]

Roberts 1999 42 -2.5(1.2) 40 -1.5(1.6) -+ 14.52% -0.68[-1.13,-0.24]

Subtotal *** 920 92 & 51.13% -0.7[-1.56,0.16]

Heterogeneity: Tau?=0.65; Chi?=20.63, df=3(P=0); 1>=85.46%

Test for overall effect: Z=1.59(P=0.11)

Total *** 192 159 L 2 100% -0.86[-1.4,-0.31]

Heterogeneity: Tau?=0.48; Chi*=36.25, df=7(P<0.0001); 1>=80.69%

Test for overall effect: Z=3.08(P=0)

Test for subgroup differences: Chi*=0.38, df=1 (P=0.54), 1>=0%

Favours glucocorticoid

Favours placebo

Analysis 1.5. Comparison 1 Any glucocorticoid compared to placebo,
Outcome 5 Croup score (change baseline - 2 hours) by inpatient/outpatient.

Study or subgroup Glucocorticoid Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
1.5.1 Inpatient
Geelhoed 1995¢ 50 -1.7(1.1) 30 -0.8(1.4) -+ 15.7% -0.73[-1.2,-0.27]
Godden 1997 46 -2.6(1.1) 40 -1.2(1.4) -+ 15.81% -1.1[-1.56,-0.65]
Husby 1993 20 -3.9(L.1) 16 -0.9 (1.4) —— 11.42% -2.31[-3.18,-1.44]
Roberts 1999 42 -1.4(1.1) 40 -1(1.4) —+ 16.02% -0.31[-0.75,0.12]
Roorda 1998 9 -0.9 (1) 8 -1.5(1.5) — 10.44% 0.45[-0.52,1.42]
Subtotal *** 167 134 <o 69.39% -0.8[-1.44,-0.16]
Heterogeneity: Tau?=0.42; Chi*>=24.52, df=4(P<0.0001); 1>=83.69%
Test for overall effect: Z=2.47(P=0.01)
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Study or subgroup Glucocorticoid Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
1.5.2 Outpatient
Dobrovoljac 2012 35 -1.7(1.1) 35 0.9 (1.4) —+ 15.56% -0.62(-1.1,-0.14]
Johnson 1996 28 -1(1.3) 27 -1(1.3) -+ 15.05% 0[-0.53,0.53]
Subtotal *** 63 62 L _d 30.61% -0.32[-0.93,0.29]
Heterogeneity: Tau?=0.13; Chi*=2.89, df=1(P=0.09); 1>=65.42%
Test for overall effect: Z=1.03(P=0.3)
Total *** 230 196 < 100% -0.65[-1.13,-0.18]
Heterogeneity: Tau?=0.31; Chi*>=31.01, df=6(P<0.0001); 1>=80.65%
Test for overall effect: Z=2.7(P=0.01)
Test for subgroup differences: Chi?=1.15, df=1 (P=0.28), 1’=13.41%

25 0 25

Favours glucocorticoid

Favours placebo

Analysis 1.6. Comparison 1 Any glucocorticoid compared to placebo,
Outcome 6 Croup score (change baseline - 6 hours) by inpatient/outpatient.

Study or subgroup Glucocorticoid Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
1.6.1 Inpatient
Geelhoed 1995¢ 50 -2.5(1.4) 30 -1(1.5) - 9.8% -1.02[-1.5,-0.54]
Godden 1997 44 -3(1.4) 39 -1.7 (1.5) —+ 10.01% -0.85[-1.3,-0.4]
Kuusela 1988 16 -1.6 (0.7) 21 -0.6 (0.7) —— 7.95% -1.44[-2.18,-0.71]
Martinez Fernandez 1993 16 -0.4 (1.5) 17 -1(1.4) ™ 8.28% 0.42[-0.28,1.11]
Massicotte 1973 25 -5.9(1.4) 17 -3.2(1.5) —— 7.89% -1.87[-2.62,-1.13]
Roberts 1999 42 -2.3(1.4) 40 -0.8(1.5) I 9.94% -1[-1.47,-0.54]
Roorda 1998 9 -1.1(1) 8 -1.2(1.9) —— 6.51% 0.06[-0.89,1.02]
Von Miihlendahl 1982 176 -3.1(1.8) 173 -3(1.8) + 11.39% -0.08[-0.29,0.13]
Subtotal *** 378 345 L 2 71.77% -0.72[-1.22,-0.23]
Heterogeneity: Tau?=0.41; Chi*>=54.08, df=7(P<0.0001); 1>=87.06%
Test for overall effect: Z=2.88(P=0)
1.6.2 Outpatient
Johnson 1996 17 -2(1.3) 21 -1(0.7) —— 8.37% -0.96[-1.64,-0.28]
Johnson 1998 95 -2.4(1.4) 49 -1.3(1.4) -+ 10.62% -0.79[-1.15,-0.44]
Klassen 1994 27 -3(2) 27 -1(2.6) & 9.24% -0.86[-1.42,-0.3]
Subtotal *** 139 97 ¢ 28.23% -0.84[-1.11,-0.56]
Heterogeneity: Tau?=0; Chi?*=0.2, df=2(P=0.91); 1>=0%
Test for overall effect: Z=5.98(P<0.0001)
Total *** 517 442 ¢ 100% -0.76[-1.12,-0.4]
Heterogeneity: Tau?=0.29; Chi?>=59.76, df=10(P<0.0001); 1>=83.27%
Test for overall effect: Z=4.12(P<0.0001)
Test for subgroup differences: Chi*=0.16, df=1 (P=0.69), 1>=0%
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Analysis 1.7. Comparison 1 Any glucocorticoid compared to placebo,
Outcome 7 Croup score (change baseline - 24 hours) by inpatient/outpatient.

Study or subgroup Glucocorticoid Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI
1.7.1 Inpatient
Godden 1997 35 -4.1(1.2) 32 -2.1(1.6) -+ 13.9% -1.4[-1.94,-0.87]
Kuusela 1988 16 -2.1(1.2) 21 -1.5(1.6) -+ 13.03% -0.4[-1.06,0.26]
Leipzig 1979 16 -7.3(1.4) 14 -2.6 (2.5) —+ 10.79% -2.31[-3.26,-1.36]
Martinez Fernandez 1993 16 -1.9(1.2) 17 -2.4(1.3) ™ 12.79% 0.38[-0.31,1.07]
Roberts 1999 42 -2.5(1.2) 40 -1.5(1.6) + 14.52% -0.68[-1.13,-0.24]
Roorda 1998 9 -2.1(1.2) 8 -2.4(1.6) - 10.77% 0.21[-0.75,1.17]
Super 1989 13 -3.5(1.2) 12 -1.5(1.1) —+ 10.87% -1.72[-2.67,-0.78]
Subtotal *** 147 144 ¢ 86.68% -0.82[-1.46,-0.19]
Heterogeneity: Tau?=0.58; Chi*=35.4, df=6(P<0.0001); 1>=83.05%
Test for overall effect: Z=2.55(P=0.01)
1.7.2 Outpatient
Cetinkaya 2004 45 -2.5(1.2) 15 -1(1.6) -+ 13.32% -1.09[-1.71,-0.48]
Subtotal *** 45 15 L 2 13.32% -1.09[-1.71,-0.48]
Heterogeneity: Not applicable
Test for overall effect: Z=3.47(P=0)
Total *** 192 159 L 100% -0.86[-1.4,-0.31]
Heterogeneity: Tau?=0.48; Chi*>=36.25, df=7(P<0.0001); 1>=80.69%
Test for overall effect: Z=3.08(P=0)
Test for subgroup differences: Chi*=0.36, df=1 (P=0.55), 1>=0%

ET R 1

Favours glucocorticoid

Favours placebo

Analysis 1.8. Comparison 1 Any glucocorticoid compared to placebo,
Outcome 8 Croup score (change baseline - 2 hours) by glucocorticoid.

Study or subgroup Glucocorticoid Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
1.8.1 Budesonide
Geelhoed 1995¢ 27 -1.5(1.1) 15 -0.8(1.4) —+ 12.38% -0.56[-1.2,0.09]
Godden 1997 46 -2.6(1.1) 40 -1.2(1.4) -+ 14.23% -1.1[-1.56,-0.65]
Husby 1993 20 -3.9(1.1) 16 -0.9 (1.4) — 10.2% -2.31[-3.18,-1.44]
Roberts 1999 42 -1.4(1.1) 40 -1(1.4) + 14.42% -0.31[-0.75,0.12]
Subtotal *** 135 111 <& 51.23% -1.01[-1.71,-0.3]
Heterogeneity: Tau?=0.43; Chi?>=18.71, df=3(P=0); 1>=83.96%
Test for overall effect: Z=2.78(P=0.01)
1.8.2 Dexamethasone
Dobrovoljac 2012 35 -1.7(1.1) 35 -0.9 (1.4) -+ 14% -0.62[-1.1,-0.14]
Geelhoed 1995¢ 23 -2(1.1) 15 -0.8(1.4) —+ 11.94% -0.93[-1.61,-0.24]
Johnson 1996 28 -1(1.3) 27 -1(1.3) -+ 13.53% 0[-0.53,0.53]
Subtotal *** 86 7 2 39.47% -0.49[-1,0.03]
Heterogeneity: Tau?=0.13; Chi?=5.1, df=2(P=0.08); I>=60.8%
Test for overall effect: Z=1.86(P=0.06)
1.8.3 Fluticasone
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Study or subgroup Glucocorticoid Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Roorda 1998 9 -0.9 (1) 8 -1.5(1.5) +‘— 9.3% 0.45[-0.52,1.42]
Subtotal *** 9 8 b 9.3% 0.45[-0.52,1.42]
Heterogeneity: Not applicable
Test for overall effect: Z=0.91(P=0.36)
Total *** 230 196 ¢ 100% -0.66[-1.1,-0.22]
Heterogeneity: Tau?=0.3; Chi*=31.59, df=7(P<0.0001); 1>=77.84%
Test for overall effect: Z=2.93(P=0)
Test for subgroup differences: Chi*=5.65, df=1 (P=0.06), 1>=64.58% ‘ ‘ ‘ ‘

Favours glucocorticoid S5 25 0 25 5 Favours placebo

Analysis 1.9. Comparison 1 Any glucocorticoid compared to placebo,
Outcome 9 Croup score (change baseline - 6 hours) by glucocorticoid.

Study or subgroup Glucocorticoid Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
1.9.1 Budesonide
Geelhoed 1995¢ 27 -2.2(1.4) 15 -1(1.5) —— 7.34% -0.83[-1.49,-0.17]
Godden 1997 44 -3(1.4) 39 -1.7 (1.5) — 8.69% -0.85[-1.3,-0.4]
Johnson 1998 48 -2(1.4) 24 -1.3(1.4) — 8.39% -0.5[-0.99,0]
Klassen 1994 27 -3(2) 27 -1(2.6) — 7.99% -0.86[-1.42,-0.3]
Roberts 1999 42 -2.3(1.4) 40 -0.8(1.5) — 8.63% -1[-1.47,-0.54]
Subtotal *** 188 145 <& 41.03% -0.81[-1.04,-0.58]
Heterogeneity: Tau?=0; Chi*=2.27, df=4(P=0.69); 1>=0%
Test for overall effect: Z=6.98(P<0.0001)
1.9.2 Dexamethasone
Geelhoed 1995¢ 23 -2(1.4) 15 -1(1.5) — 7.27% -0.65[-1.32,0.02]
Johnson 1996 17 -2(1.3) 21 -1(0.7) I a— 7.21% -0.96[-1.64,-0.28]
Johnson 1998 47 -2.9(1.4) 25 -1.3(1.4) — 8.23% -1.15[-1.67,-0.62]
Kuusela 1988 16 -1.6 (0.7) 21 -0.6 (0.7) e e— 6.83% -1.44[-2.18,-0.71]
Martinez Fernandez 1993 16 -0.4 (1.5) 17 -1(1.4) T+ 7.13% 0.42[-0.28,1.11]
Von Miihlendahl 1982 176 -3.1(1.8) 173 -3(1.8) —- 9.95% -0.08[-0.29,0.13]
Subtotal *** 295 272 N 46.62% -0.62[-1.17,-0.08]
Heterogeneity: Tau?=0.38; Chi*>=32.38, df=5(P<0.0001); 1>=84.56%
Test for overall effect: Z=2.23(P=0.03)
1.9.3 Fluticasone
Roorda 1998 9 -1.1(1) 8 -1.2(1.9) e — 5.56% 0.06[-0.89,1.02]
Subtotal *** 9 8 el 5.56% 0.06[-0.89,1.02]
Heterogeneity: Not applicable
Test for overall effect: Z=0.13(P=0.9)
1.9.4 Prednisolone
Massicotte 1973 25 -5.9(1.4) 17 -3.2(1.5) s — 6.78% -1.87[-2.62,-1.13]
Subtotal *** 25 17 —a— 6.78% -1.87[-2.62,-1.13]
Heterogeneity: Not applicable
Test for overall effect: Z=4.92(P<0.0001)
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Study or subgroup Glucocorticoid Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Total *** 517 442 <@ 100% -0.74[-1.07,-0.41]
Heterogeneity: Tau?=0.27; Chi*=60.05, df=12(P<0.0001); 1*=80.02%
Test for overall effect: Z=4.41(P<0.0001)
Test for subgroup differences: Chi*=11.46, df=1 (P=0.01), 1>=73.81% ‘ ‘
1 0 1

Favours glucocorticoid

Favours placebo

Analysis 1.10. Comparison 1 Any glucocorticoid compared to placebo,
Outcome 10 Croup score (change baseline - 12 hours) by glucocorticoid.

Study or subgroup Glucocorticoid Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
1.10.1 Budesonide
Geelhoed 1995¢ 27 -2.3(1.2) 15 1.1(1.3) —+ 10.99% -0.96[-1.63,-0.29]
Godden 1997 44 -3.4(1.2) 41 -2(1.3) + 12.42% -1.11[-1.57,-0.65]
Roberts 1999 42 -2.4(1.2) 40 1.3(1.3) + 12.46% -0.85[-1.3,-0.4]
Subtotal *** 113 96 ¢ 35.87% -0.97[-1.26,-0.68]
Heterogeneity: Tau?=0; Chi*=0.62, df=2(P=0.73); 1>=0%
Test for overall effect: Z=6.58(P<0.0001)
1.10.2 Dexamethasone
Geelhoed 1995¢ 23 -2.8(1.2) 15 -1.1(1.3) —+ 10.58% -1.33[-2.06,-0.61]
Kuusela 1988 16 -1.9(0.6) 21 -1.2(0.8) —+ 10.82% -0.96[-1.65,-0.27]
Martinez Fernandez 1993 16 -1.1(1.5) 17 -1.1(1.6) -+ 10.88% 0[-0.68,0.68]
Super 1989 16 -3.5(1.2) 12 -1(1.1) —— 8.87% -2.16[-3.12,-1.19]
Von Miihlendahl 1982 75 -3.3(1.6) 112 -3(1.8) * 13.35% -0.15[-0.44,0.14]
Subtotal *** 146 177 < 54.5% -0.85[-1.55,-0.15]
Heterogeneity: Tau?=0.51; Chi?=25.6, df=4(P<0.0001); 1>=84.37%
Test for overall effect: Z=2.39(P=0.02)
1.10.3 Prednisolone
Massicotte 1973 24 -10.7(1.2) 15 -7.6(1.3) —— 9.63% -2.4[-3.26,-1.55]
Subtotal *** 24 15 L 4 9.63% -2.4[-3.26,-1.55]
Heterogeneity: Not applicable
Test for overall effect: Z=5.5(P<0.0001)
Total *** 283 288 ¢ 100% -1.04[-1.51,-0.56]
Heterogeneity: Tau?=0.41; Chi*>=49.04, df=8(P<0.0001); 1=83.69%
Test for overall effect: Z=4.3(P<0.0001)
Test for subgroup differences: Chi?=10.08, df=1 (P=0.01), 1>=80.16%

Favours glucocorticoid 10 5 0 5 10 Favours placebo

Analysis 1.11. Comparison 1 Any glucocorticoid compared to placebo,
Outcome 11 Croup score (change baseline - 24 hours) by glucocorticoid.

Study or subgroup Glucocorticoid Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
1.11.1 Budesonide ‘
Favours glucocorticoid ~ -10 5 0 5 10 Favours placebo
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Study or subgroup Glucocorticoid Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Cetinkaya 2004 15 -3(1.2) 7 -1(1.6) —— 9.52% -1.4[-2.41,-0.39]
Godden 1997 35 -4.1(1.2) 32 -2.1(1.6) -+ 12.78% -1.4[-1.94,-0.87]
Subtotal *** 50 39 * 22.3% -1.4[-1.88,-0.93]
Heterogeneity: Tau?=0; Chi*=0, df=1(P=1); 1*=0%
Test for overall effect: Z=5.79(P<0.0001)
1.11.2 Dexamethasone
Cetinkaya 2004 30 -2.3(1.2) 8 -1(1.6) —+ 10.88% -0.95[-1.76,-0.13]
Kuusela 1988 16 -2.1(1.2) 21 -1.5(1.6) —+r 11.98% -0.4[-1.06,0.26]
Leipzig 1979 16 -7.3(1.4) 14 -2.6(2.5) — 9.89% -2.31[-3.26,-1.36]
Martinez Fernandez 1993 16 -1.9(1.2) 17 -2.4(1.3) T+ 11.75% 0.38[-0.31,1.07]
Roberts 1999 42 -2.5(1.2) 40 -1.5(1.6) + 13.36% -0.68[-1.13,-0.24]
Super 1989 13 -3.5(1.2) 12 -1.5(1.1) —*— 9.97% -1.72[-2.67,-0.78]
Subtotal *** 133 112 < 67.83% -0.89[-1.55,-0.22]
Heterogeneity: Tau?=0.54; Chi*=26.1, df=5(P<0.0001); 1>=80.84%
Test for overall effect: Z=2.62(P=0.01)
1.11.3 Fluticasone
Roorda 1998 9 -2.1(1.2) 8 -2.4(1.6) - 9.87% 0.21[-0.75,1.17]
Subtotal *** 9 8 L 2 9.87% 0.21[-0.75,1.17]
Heterogeneity: Not applicable
Test for overall effect: Z=0.43(P=0.67)
Total *** 192 159 * 100% -0.89[-1.41,-0.37]
Heterogeneity: Tau?=0.47; Chi*=36.87, df=8(P<0.0001); 1*=78.3%
Test for overall effect: Z=3.36(P=0)
Test for subgroup differences: Chi*=9.02, df=1 (P=0.01), I’=77.82% ‘ ‘ ‘ ‘

Favours glucocorticoid 10 5 0 5 10 Favours placebo

Analysis 1.12. Comparison 1 Any glucocorticoid compared to placebo,
Outcome 12 Return visits or (re)admissions or both by inpatient/outpatient.

Study or subgroup Glucocorticoid Placebo Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
1.12.1 Inpatient
Geelhoed 1995¢ 5/39 4/24 —H 7.14% 0.77[0.23,2.59]
Roberts 1999 1/34 7/32 s —| 3.03% 0.13[0.02,1.03]
Skowron 1966a&b 0/97 2/97 B 1.47% 0.2[0.01,4.11]
Subtotal (95% Cl) 170 153 - 11.64% 0.39[0.12,1.3]
Total events: 6 (Glucocorticoid), 13 (Placebo)
Heterogeneity: Tau?=0.28; Chi?=2.55, df=2(P=0.28); 1>=21.51%
Test for overall effect: Z=1.53(P=0.13)
1.12.2 Outpatient
Bjornson 2004 26/354 54/354 - 19.91% 0.48[0.31,0.75]
Cruz 1995 1/19 4/19 s — 2.89% 0.25[0.03,2.04]
Geelhoed 1996 0/48 8/48 s — 1.67% 0.06[0,0.99]
Johnson 1996 17/27 17/25 -+ 21.13% 0.93[0.62,1.37]
Johnson 1998 29/95 35/49 - 22.21% 0.43[0.3,0.61]
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Study or subgroup Glucocorticoid Placebo Risk Ratio Weight Risk Ratio
n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Klassen 1994 1/27 /27 —_—t 3.07% 0.14[0.02,1.08]
Luria 2001 26/176 18/88 4 17.49% 0.72[0.42,1.24]
Subtotal (95% Cl) 746 610 L 88.36% 0.53[0.35,0.8]
Total events: 100 (Glucocorticoid), 143 (Placebo)
Heterogeneity: Tau?=0.14; Chi*=15.66, df=6(P=0.02); 1*=61.69%
Test for overall effect: Z=3.02(P=0)
Total (95% CI) 916 763 L 2 100% 0.52[0.36,0.75]
Total events: 106 (Glucocorticoid), 156 (Placebo)
Heterogeneity: Tau?=0.13; Chi*=18.64, df=9(P=0.03); 1*=51.71%
Test for overall effect: Z=3.42(P=0)
Test for subgroup differences: Chi*=0.23, df=1 (P=0.63), 1>=0% ‘ ‘ ‘ ‘
Favours glucocorticoid ~ 0.001 0.1 1 10 1000 Favours placebo
Analysis 1.13. Comparison 1 Any glucocorticoid compared to placebo,
Outcome 13 Return visits or (re)admissions or both by glucocorticoid.
Study or subgroup Glucocorticoid Placebo Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
1.13.1 Budesonide
Geelhoed 1995¢ 3/21 2/12 —— 3.64% 0.86[0.17,4.43]
Johnson 1998 18/48 17/24 - 17.43% 0.53[0.34,0.83]
Klassen 1994 1/27 7/27 —_—t 2.52% 0.14[0.02,1.08]
Roberts 1999 1/34 7/32 s —| 2.49% 0.13[0.02,1.03]
Subtotal (95% Cl) 130 95 <o 26.08% 0.42[0.19,0.9]
Total events: 23 (Glucocorticoid), 33 (Placebo)
Heterogeneity: Tau?=0.21; Chi*=4.23, df=3(P=0.24); 1>=29.05%
Test for overall effect: Z=2.23(P=0.03)
1.13.2 Dexamethasone
Bjornson 2004 26/354 54/354 - 17.48% 0.48[0.31,0.75]
Cruz 1995 1/19 4/19 s — 2.37% 0.25[0.03,2.04]
Geelhoed 1995¢ 2/18 2/12 —t 3.05% 0.67[0.11,4.11]
Geelhoed 1996 0/48 8/48 e — 1.36% 0.06[0,0.99]
Johnson 1996 17/27 17/25 -+ 18.65% 0.93[0.62,1.37]
Johnson 1998 11/47 18/25 —— 14.6% 0.33[0.18,0.58]
Luria 2001 26/176 18/88 s 15.21% 0.72[0.42,1.24]
Skowron 1966a&b 0/97 2/97 —— 1.2% 0.2[0.01,4.11]
Subtotal (95% Cl) 786 668 < 73.92% 0.53[0.34,0.81]
Total events: 83 (Glucocorticoid), 123 (Placebo)
Heterogeneity: Tau?=0.16; Chi?=15.54, df=7(P=0.03); 1*=54.96%
Test for overall effect: Z=2.9(P=0)
Total (95% Cl) 916 763 * 100% 0.51[0.36,0.72]
Total events: 106 (Glucocorticoid), 156 (Placebo)
Heterogeneity: Tau?=0.12; Chi?=20.19, df=11(P=0.04); 1>=45.5%
Test for overall effect: Z=3.9(P<0.0001)
Test for subgroup differences: Chi*=0.28, df=1 (P=0.6), I*=0%
6.001 011 1 1‘0 :

Favours glucocorticoid

1000 Favours placebo
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Analysis 1.14. Comparison 1 Any glucocorticoid compared to placebo,
Outcome 14 Return visits or (re)admissions or both by croup severity.

Study or subgroup Glucocorticoid Placebo Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
1.14.1 Mild croup
Bjornson 2004 26/354 53/354 - 19.9% 0.49[0.31,0.77]
Geelhoed 1996 0/48 8/48 — 1.66% 0.06[0,0.99]
Luria 2001 26/176 18/88 4 17.5% 0.72[0.42,1.24]
Subtotal (95% Cl) 578 490 L 4 39.06% 0.54[0.3,0.95]
Total events: 52 (Glucocorticoid), 79 (Placebo)
Heterogeneity: Tau?=0.11; Chi*=3.82, df=2(P=0.15); 1>=47.65%
Test for overall effect: Z=2.14(P=0.03)
1.14.2 Moderate croup
Cruz 1995 1/19 4/19 s ——— 2.87% 0.25[0.03,2.04]
Geelhoed 1995¢ 5/39 4/24 — 7.11% 0.77[0.23,2.59]
Johnson 1996 17/27 17/25 -+ 21.18% 0.93[0.62,1.37]
Johnson 1998 29/95 35/49 - 22.27% 0.43[0.3,0.61]
Klassen 1994 1/27 7/27 —_— 3.05% 0.14[0.02,1.08]
Roberts 1999 1/34 7/32 e — 3.01% 0.13[0.02,1.03]
Skowron 1966a&b 0/97 2/97 —_—tT 1.46% 0.2[0.01,4.11]
Subtotal (95% Cl) 338 273 <& 60.94% 0.48[0.26,0.86]
Total events: 54 (Glucocorticoid), 76 (Placebo)
Heterogeneity: Tau?=0.25; Chi*=15, df=6(P=0.02); 1>=60.01%
Test for overall effect: Z=2.47(P=0.01)
Total (95% CI) 916 763 L 2 100% 0.52[0.36,0.76]
Total events: 106 (Glucocorticoid), 155 (Placebo)
Heterogeneity: Tau?=0.13; Chi?=18.49, df=9(P=0.03); 1’=51.32%
Test for overall effect: Z=3.41(P=0)
Test for subgroup differences: Chi*=0.08, df=1 (P=0.77), 1>=0% ‘ ‘ ‘ ‘
Favours glucocorticoid ~ 0.001 0.1 1 10 1000 Favours placebo
Analysis 1.15. Comparison 1 Any glucocorticoid compared to
placebo, Outcome 15 Length of stay by inpatient/outpatient.
Study or subgroup Glucocorticoid Placebo Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
1.15.1 Inpatient
Geelhoed 1995¢ 50 12.5(35.7) 30 20 (31.5) + 14.12% -7.46[-22.46,7.54]
Godden 1997 47 36 (35.7) 42 55(31.5) +| 14.97% -19[-32.96,-5.04]
Kuusela 1988 16 49 (23) 21 91 (40) -+ 10.35% -42[-62.49,-21.51]
Leipzig 1979 16 34.4(17.7) 14 55.4(22.3) + 14.48% -21[-35.55,-6.45]
Roorda 1998 9 62.4(18) 8 57.6(18) + 12.51% 4.8[-12.34,21.94]
Skowron 1966a 41 38.4(35.7) 53 55.2 (31.5) 15.07% -16.8[-30.63,-2.97]
Skowron 1966b 56 48 (35.7) 44 61.4(31.5) + 15.61% -13.44[-26.63,-0.25]
Super 1989 16 86.4 (84) 13 72 (45.6) T 2.88% 14.4[-33.65,62.45]
Subtotal *** 251 225 [ 100% -14.9[-23.58,-6.22]
Heterogeneity: Tau?=80.42; Chi*=15.29, df=7(P=0.03); 1>=54.23%
Favours glucocorticoid 400 -200 0 200 400 Favours placebo
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Study or subgroup Glucocorticoid Placebo Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Test for overall effect: Z=3.36(P=0)
Total *** 251 225 () 100% -14.9[-23.58,-6.22]
Heterogeneity: Tau?=80.42; Chi*=15.29, df=7(P=0.03); 1>=54.23%
Test for overall effect: Z=3.36(P=0)
-400 -200 0 200 400

Favours glucocorticoid

Favours placebo

Analysis 1.16. Comparison 1 Any glucocorticoid compared to placebo, Outcome 16 Length of stay by glucocorticoid.

Study or subgroup Glucocorticoid Placebo Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl

1.16.1 Budesonide
Geelhoed 1995¢ 27 13 (35.7) 15 20(31.5) — 9.42% -7[-27.87,13.87]
Godden 1997 47 36 (35.7) 42 55(31.5) — 14.31% -19[-32.96,-5.04]
Subtotal *** 74 57 o 23.74% -15.29[-26.89,-3.69]
Heterogeneity: Tau?=0; Chi*=0.88, df=1(P=0.35); 1>=0%
Test for overall effect: Z=2.58(P=0.01)
1.16.2 Dexamethasone
Geelhoed 1995¢ 23 12 (35.7) 15 20(31.5) —T 9.02% -8[-29.61,13.61]
Kuusela 1988 16 49 (23) 21 91 (40) —— 9.64% -42[-62.49,-21.51]
Leipzig 1979 16 34.4(17.7) 14 55.4(22.3) — 13.82% -21[-35.55,-6.45]
Skowron 1966a 41 38.4(35.7) 53 55.2 (31.5) — 14.43% -16.8[-30.63,-2.97]
Skowron 1966b 56 48 (35.7) 44 61.4(31.5) — 14.99% -13.44[-26.63,-0.25]
Super 1989 16 86.4 (84) 13 72 (45.6) R B 2.57% 14.4[-33.65,62.45]
Subtotal *** 168 160 . 4 64.47% -18.25[-27.87,-8.62]
Heterogeneity: Tau?=56.28; Chi*=8.49, df=5(P=0.13); 1*=41.11%
Test for overall effect: Z=3.71(P=0)
1.16.3 Fluticasone
Roorda 1998 9 62.4(18) 8 57.6(18) Tt 11.8% 4.8[-12.34,21.94]
Subtotal *** 9 8 - 11.8% 4.8[-12.34,21.94]
Heterogeneity: Tau?=0; Chi?=0, df=0(P<0.0001); 1>=100%
Test for overall effect: Z=0.55(P=0.58)
Total *** 251 225 <& 100% -14.55[-22.7,-6.41]
Heterogeneity: Tau?=69.89; Chi*=15.29, df=8(P=0.05); 1>=47.68%
Test for overall effect: Z=3.5(P=0)
Test for subgroup differences: Chi*=5.4, df=1 (P=0.07), 1>=62.97%

Favours glucocorticoid

-50 -25 0

50

Favours placebo

Analysis 1.17. Comparison 1 Any glucocorticoid compared to placebo,
Outcome 17 Improvement (at 2 hours) by inpatient/outpatient.

Glucocorticoid
n/N

Study or subgroup
n/N

Placebo

Risk Ratio
M-H, Random, 95% CI

Weight

Risk Ratio

M-H, Random, 95% CI

1.17.1 Inpatient

Favours placebo

0.002

0.1 1 10

500

Favours glucocorticoid
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Study or subgroup Glucocorticoid Placebo Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Roberts 1999 19/42 10/40 . 100% 1.81[0.96,3.4]
Subtotal (95% Cl) 42 40 N 100% 1.81[0.96,3.4]
Total events: 19 (Glucocorticoid), 10 (Placebo)
Heterogeneity: Tau?=0; Chi*=0, df=0(P<0.0001); 1>=100%
Test for overall effect: Z=1.84(P=0.07)
Total (95% CI) 42 40 N 100% 1.81[0.96,3.4]

Total events: 19 (Glucocorticoid), 10 (Placebo)
Heterogeneity: Tau?=0; Chi*=0, df=0(P<0.0001); 1>=100%
Test for overall effect: Z=1.84(P=0.07)

s
Favours placebo 0002 0.1 1

10

500 Favours glucocorticoid

Analysis 1.18. Comparison 1 Any glucocorticoid compared to placebo,
Outcome 18 Improvement (at 6 hours) by inpatient/outpatient.

Study or subgroup Glucocorticoid Placebo Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
1.18.1 Inpatient
Eden 1964 17/25 17/25 - 24.24% 1[0.68,1.46]
Eden 1967 10/25 10/25 — 11.37% 1[0.51,1.97]
Massicotte 1973 20/25 /17 —— 13.65% 1.94[1.07,3.54]
Roberts 1999 32/42 18/40 —-— 24.13% 1.69[1.16,2.48]
Subtotal (95% CI) 117 107 <& 73.39% 1.35[0.96,1.9]
Total events: 79 (Glucocorticoid), 52 (Placebo)
Heterogeneity: Tau?=0.06; Chi?=5.98, df=3(P=0.11); 1>=49.81%
Test for overall effect: Z=1.7(P=0.09)
1.18.2 Outpatient
Johnson 1996 20/28 10/27 —— 15.69% 1.93[1.12,3.33]
Klassen 1994 13/27 8/26 T 10.91% 1.56[0.78,3.14]
Subtotal (95% CI) 55 53 <o 26.61% 1.78[1.16,2.74]
Total events: 33 (Glucocorticoid), 18 (Placebo)
Heterogeneity: Tau?=0; Chi*=0.22, df=1(P=0.64); 1>=0%
Test for overall effect: Z=2.64(P=0.01)
Total (95% CI) 172 160 L 2 100% 1.45[1.12,1.88]
Total events: 112 (Glucocorticoid), 70 (Placebo)
Heterogeneity: Tau?=0.04; Chi?=7.56, df=5(P=0.18); 1>=33.9%
Test for overall effect: Z=2.78(P=0.01)
Test for subgroup differences: Chi*=0.99, df=1 (P=0.32), 1>=0%
Favours placebo 0.02 0.1 1 10 50 Favours glucocorticoid
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Analysis 1.19. Comparison 1 Any glucocorticoid compared to placebo,
Outcome 19 Improvement (at 12 hours) by inpatient/outpatient.
Study or subgroup Glucocorticoid Placebo Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
1.19.1 Inpatient
Eden 1964 21/25 21/25 —— 22.44% 1[0.79,1.27]
Eden 1967 20/25 17/25 T 17.32% 1.18[0.84,1.64]
James 1969 35/45 20/43 — 16.17% 1.67[1.17,2.39]
Massicotte 1973 24/25 12/17 e 18.13% 1.36[0.99,1.87]
Roberts 1999 37/42 25/40 —— 21.07% 1.41[1.08,1.84]
Super 1989 13/16 4/12 I 4.87% 2.44[1.06,5.61]
Subtotal (95% Cl) 178 162 <& 100% 1.33[1.09,1.62]
Total events: 150 (Glucocorticoid), 99 (Placebo)
Heterogeneity: Tau?=0.03; Chi?=10.59, df=5(P=0.06); 1*=52.78%
Test for overall effect: Z=2.78(P=0.01)
Total (95% CI) 178 162 <& 100% 1.33[1.09,1.62]
Total events: 150 (Glucocorticoid), 99 (Placebo)
Heterogeneity: Tau?=0.03; Chi?=10.59, df=5(P=0.06); 1*=52.78%
Test for overall effect: Z=2.78(P=0.01) ‘ ‘ ‘ ‘ ‘ ‘
Favours placebo 01 0.2 0.5 1 2 5 10 Favours glucocorticoid
Analysis 1.20. Comparison 1 Any glucocorticoid compared to placebo,
Outcome 20 Improvement (at 24 hours) by inpatient/outpatient.
Study or subgroup Glucocorticoid Placebo Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
1.20.1 Inpatient
Eden 1964 24/25 23/25 B 29.11% 1.04[0.91,1.2]
Eden 1967 24/25 21/25 o 26.8% 1.14[0.95,1.38]
James 1969 42/45 32/43 - 26.65% 1.25[1.04,1.52]
Super 1989 11/13 4/12 — 6.26% 2.54[1.1,5.84]
Subtotal (95% Cl) 108 105 ¢ 88.82% 1.18[0.98,1.43]
Total events: 101 (Glucocorticoid), 80 (Placebo)
Heterogeneity: Tau?=0.02; Chi*=8.86, df=3(P=0.03); 1>=66.15%
Test for overall effect: Z=1.71(P=0.09)
1.20.2 Outpatient
Cruz 1995 16/19 8/19 — 11.18% 2[1.14,3.51]
Subtotal (95% Cl) 19 19 L 2 11.18% 2[1.14,3.51]
Total events: 16 (Glucocorticoid), 8 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=2.42(P=0.02)
Total (95% Cl) 127 124 * 100% 1.28[1.01,1.61]
Total events: 117 (Glucocorticoid), 88 (Placebo)
Heterogeneity: Tau?=0.04; Chi?>=16.09, df=4(P=0); 1>=75.15%
Test for overall effect: Z=2.07(P=0.04)
Test for subgroup differences: Chi?=3.02, df=1 (P=0.08), 1>=66.85%
6.005 011 1 fo 20(;
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Analysis 1.21. Comparison 1 Any glucocorticoid compared to
placebo, Outcome 21 Improvement (at 6 hours) by glucocorticoid.

Study or subgroup Glucocorticoid Placebo Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
1.21.1 Budesonide
Klassen 1994 13/27 8/26 T+ 10.91% 1.56[0.78,3.14]
Roberts 1999 32/42 18/40 —— 24.13% 1.69[1.16,2.48]
Subtotal (95% Cl) 69 66 & 35.04% 1.66[1.19,2.32]
Total events: 45 (Glucocorticoid), 26 (Placebo)
Heterogeneity: Tau?=0; Chi*=0.04, df=1(P=0.84); 1>=0%
Test for overall effect: Z=2.97(P=0)
1.21.2 Dexamethasone
Eden 1967 10/25 10/25 -t 11.37% 1[0.51,1.97]
Johnson 1996 20/28 10/27 — 15.69% 1.93[1.12,3.33]
Subtotal (95% Cl) 53 52 . 27.06% 1.43[0.76,2.72]
Total events: 30 (Glucocorticoid), 20 (Placebo)
Heterogeneity: Tau?=0.12; Chi*=2.19, df=1(P=0.14); 1>=54.38%
Test for overall effect: Z=1.1(P=0.27)
1.21.3 Prednisolone
Eden 1964 17/25 17/25 — 24.24% 1[0.68,1.46]
Massicotte 1973 20/25 7/17 —— 13.65% 1.94[1.07,3.54]
Subtotal (95% Cl) 50 42 - 37.9% 1.34[0.69,2.62]
Total events: 37 (Glucocorticoid), 24 (Placebo)
Heterogeneity: Tau?=0.17; Chi*=3.59, df=1(P=0.06); 1>=72.14%
Test for overall effect: Z=0.86(P=0.39)
Total (95% CI) 172 160 L 2 100% 1.45[1.12,1.88]
Total events: 112 (Glucocorticoid), 70 (Placebo)
Heterogeneity: Tau?=0.04; Chi*>=7.56, df=5(P=0.18); 1>=33.9%
Test for overall effect: Z=2.78(P=0.01)
Test for subgroup differences: Chi?=0.4, df=1 (P=0.82), I*=0% ‘ ‘ ‘ ‘

Favours placebo ~ 0.01 0.1 1 10 100 Favours glucocorticoid

Analysis 1.22. Comparison 1 Any glucocorticoid compared to
placebo, Outcome 22 Improvement (at 12 hours) by glucocorticoid.

Study or subgroup Glucocorticoid Placebo Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
1.22.1 Budesonide
Roberts 1999 37/42 25/40 —— 21.07% 1.41[1.08,1.84]
Subtotal (95% Cl) 42 40 <o 21.07% 1.41[1.08,1.84]

Total events: 37 (Glucocorticoid), 25 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=2.54(P=0.01)

1.22.2 Dexamethasone
Eden 1967 20/25 17/25 - 17.32% 1.18[0.84,1.64]
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Study or subgroup Glucocorticoid Placebo Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
James 1969 35/45 20/43 — 16.17% 1.67[1.17,2.39]
Super 1989 13/16 4/12 I 4.87% 2.44[1.06,5.61]
Subtotal (95% Cl) 86 80 - 38.36% 1.52[1.06,2.18]
Total events: 68 (Glucocorticoid), 41 (Placebo)
Heterogeneity: Tau?=0.05; Chi*=3.97, df=2(P=0.14); 1>=49.68%
Test for overall effect: Z=2.25(P=0.02)
1.22.3 Prednisolone
Eden 1964 21/25 21/25 —— 22.44% 1[0.79,1.27]
Massicotte 1973 24/25 12/17 e 18.13% 1.36[0.99,1.87]
Subtotal (95% Cl) 50 42 - 40.56% 1.15[0.85,1.55]
Total events: 45 (Glucocorticoid), 33 (Placebo)
Heterogeneity: Tau?=0.03; Chi*=2.34, df=1(P=0.13); 1>=57.22%
Test for overall effect: Z=0.88(P=0.38)
Total (95% CI) 178 162 <& 100% 1.33[1.09,1.62]
Total events: 150 (Glucocorticoid), 99 (Placebo)
Heterogeneity: Tau?=0.03; Chi?=10.59, df=5(P=0.06); 1*=52.78%
Test for overall effect: Z=2.78(P=0.01)
Test for subgroup differences: Chi*=1.61, df=1 (P=0.45), 1>=0% ‘ ‘ ‘ ‘ ‘
Favours placebo 01 0.2 0.5 1 2 10 Favours glucocorticoid
Analysis 1.23. Comparison 1 Any glucocorticoid compared to
placebo, Outcome 23 Improvement (at 24 hours) by glucocorticoid.
Study or subgroup Glucocorticoid Placebo Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
1.23.1 Dexamethasone
Cruz 1995 16/19 8/19 [ S 11.18% 2[1.14,3.51]
Eden 1967 24/25 21/25 N 26.8% 1.14[0.95,1.38]
James 1969 42/45 32/43 —— 26.65% 1.25[1.04,1.52]
Super 1989 11/13 4/12 s S— 6.26% 2.54[1.1,5.84]
Subtotal (95% Cl) 102 99 L 2 70.89% 1.39[1.05,1.84]
Total events: 93 (Glucocorticoid), 65 (Placebo)
Heterogeneity: Tau?=0.04; Chi®=8.86, df=3(P=0.03); 1>=66.14%
Test for overall effect: Z=2.31(P=0.02)
1.23.2 Prednisolone
Eden 1964 24/25 23/25 - 29.11% 1.04[0.91,1.2]
Subtotal (95% Cl) 25 25 < 29.11% 1.04[0.91,1.2]
Total events: 24 (Glucocorticoid), 23 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=0.59(P=0.55)
Total (95% Cl) 127 124 s 2 100% 1.28[1.01,1.61]
Total events: 117 (Glucocorticoid), 88 (Placebo)
Heterogeneity: Tau?=0.04; Chi?>=16.09, df=4(P=0); 1>=75.15%
Test for overall effect: Z=2.07(P=0.04)
Test for subgroup differences: Chi?=3.24, df=1 (P=0.07), 1>=69.13%
6.1 012 015 1 ‘2 1(;
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Analysis 1.24. Comparison 1 Any glucocorticoid compared
to placebo, Outcome 24 Additional treatments: antibiotics.
Study or subgroup Glucocorticoid Placebo Risk Difference Weight Risk Difference
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Husby 1993 2/20 1/16 —— 6.19% 0.04[-0.14,0.21]
James 1969 40/45 39/43 12.15% -0.02[-0.14,0.11]
Koren 1983 0/40 0/38 81.67% 0[-0.05,0.05]
Total (95% CI) 105 97 100% 0[-0.04,0.04]

Total events: 42 (Glucocorticoid), 40 (Placebo)
Heterogeneity: Tau?=0; Chi*=0.25, df=2(P=0.88); 1>=0%

Test for overall effect: Z=0.01(P=1)

Favours glucocorticoid

=
*
|
|

1 Favours placebo

Analysis 1.25. Comparison 1 Any glucocorticoid compared
to placebo, Outcome 25 Additional treatments: epinephrine.

Study or subgroup Glucocorticoid Placebo Risk Difference Weight Risk Difference

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Dobrovoljac 2012 0/35 2/35 — 13.71% -0.06[-0.15,0.03]
Geelhoed 1995¢ 8/42 5/25 — 4.83% -0.01[-0.21,0.19]
Godden 1997 3/47 4/42 —— 10.82% -0.03[-0.14,0.08]
Johnson 1996 5/28 1/27 T+ 6.78% 0.14[-0.02,0.3]
Johnson 1998 4/95 4/49 —+ 14.45% -0.04[-0.13,0.05]
Klassen 1994 0/27 2/27 —+ 10.42% -0.07[-0.19,0.04]
Koren 1983 0/40 0/38 * 21.51% 0[-0.05,0.05]
Roberts 1999 1/42 3/40 — 13.36% -0.05[-0.14,0.04]
Tibballs 1992 8/38 16/32 e 4.11% -0.29[-0.51,-0.07]
Total (95% CI) 394 315 ¢ 100% -0.03[-0.08,0.01]
Total events: 29 (Glucocorticoid), 37 (Placebo)
Heterogeneity: Tau?=0; Chi*=14.48, df=8(P=0.07); 1>=44.74%
Test for overall effect: Z=1.41(P=0.16)

0‘45 0 ‘

Favours glucocorticoid

1 Favours placebo

Analysis 1.26. Comparison 1 Any glucocorticoid compared to placebo,

Outcome 26 Additional treatments: intubation/tracheostomy.

Study or subgroup Glucocorticoid Placebo Risk Difference Weight Risk Difference
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Eden 1967 0/25 0/25 —_—t 2.43% 0[-0.07,0.07]
Geelhoed 1995¢ 0/44 0/30 —t 4.67% 0[-0.05,0.05]
Godden 1997 0/47 2/42 —t—T 2.37% -0.05[-0.12,0.03]
James 1969 0/45 0/43 — 7.22% 0[-0.04,0.04]
Johnson 1996 2/28 0/27  E E—— 1.06% 0.07[-0.04,0.18]
Johnson 1998 0/95 0/49 - 14.01% 0[-0.03,0.03]
Favours glucocorticoid 02 01 0 0.1 Favours placebo
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Study or subgroup Glucocorticoid Placebo Risk Difference Weight Risk Difference
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl

Leipzig 1979 0/16 1/14 o 0.46% -0.07[-0.24,0.1]
Roorda 1998 0/9 0/8 0.33% 0[-0.2,0.2]
Skowron 1966a 0/41 1/53 — 4.52% -0.02[-0.07,0.04]
Skowron 1966b 0/44 0/56 — 8.9% 0[-0.04,0.04]
Von Miihlendahl 1982 1/176 1/173 54.03% -0[-0.02,0.02]
Total (95% Cl) 570 520 100% -0[-0.01,0.01]

Total events: 3 (Glucocorticoid), 5 (Placebo)
Heterogeneity: Tau?=0; Chi*=4.25, df=10(P=0.94); 1>=0%
Test for overall effect: Z=0.27(P=0.79)

Favours glucocorticoid

-0.2  -0.1

!
!
|
|

0.1

Favours placebo

Analysis 1.27. Comparison 1 Any glucocorticoid compared to placebo, Outcome 27 Additional treatments: mist tent.

Study or subgroup Glucocorticoid Placebo Risk Difference Weight Risk Difference

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Johnson 1996 0/28 0/27 * 52.12% 0[-0.07,0.07]
Super 1989 8/16 12/13 —— 47.88% -0.42[-0.71,-0.14]
Total (95% Cl) 44 40 e — 100% -0.2[-0.87,0.47]
Total events: 8 (Glucocorticoid), 12 (Placebo)
Heterogeneity: Tau?=0.22; Chi?>=21.05, df=1(P<0.0001); 1>=95.25%
Test for overall effect: Z=0.59(P=0.55)

‘—0.5—0.‘25 0 o.‘zs o‘s‘

Favours glucocorticoid

Favours placebo

Analysis 1.28. Comparison 1 Any glucocorticoid compared to placebo,
Outcome 28 Additional treatments: supplemental glucocorticoids.

Study or subgroup Glucocorticoid Placebo Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Dobrovoljac 2012 0/35 4/35 < 3.28% 0.11[0.01,1.99]
Geelhoed 1995¢ 4/50 7/30 —_— 18.1% 0.34[0.11,1.07]
Johnson 1996 0/28 221 4 3.05% 0.19[0.01,3.85]
Klassen 1994 15/27 21/27 B 69.86% 0.71[0.48,1.06]
Roorda 1998 1/9 0/8 2.9% 2.7[0.13,58.24]
Super 1989 1/16 0/13 2.81% 2.47[0.11,56.03]
Total (95% CI) 165 140 o 100% 0.61[0.36,1.03]
Total events: 21 (Glucocorticoid), 34 (Placebo)
Heterogeneity: Tau?=0.06; Chi*=5.53, df=5(P=0.35); 1>=9.59%
Test for overall effect: Z=1.84(P=0.07)

6.01 0‘,1 1 1‘0 :

Favours glucocorticoid

100 Favours placebo
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Comparison 2. Any glucocorticoid compared to epinephrine

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Croup score (change base- 2 130 Std. Mean Difference (IV, Random, 0.77[-0.24,1.77]

line - 2 hours) by inpa- 95% Cl)

tient/outpatient

1.1 Inpatient 1 66 Std. Mean Difference (IV, Random, 0.26 [-0.22, 0.75]
95% Cl)

1.2 Outpatient 1 64 Std. Mean Difference (IV, Random, 1.29[0.73, 1.84]
95% CI)

2 Croup score (change base- 2 63 Std. Mean Difference (IV, Random, -0.10[-1.18,0.97]

line - 6 hours) by inpa- 95% Cl)

tient/outpatient

2.1 Inpatient 2 63 Std. Mean Difference (IV, Random, -0.10[-1.18,0.97]
95% Cl)

3 Croup score (change base- 3 129 Std. Mean Difference (IV, Random, -0.07 [-0.57, 0.43]

line - 12 hours) by inpa- 95% Cl)

tient/outpatient

3.1Inpatient 3 129 Std. Mean Difference (IV, Random, -0.07 [-0.57,0.43]
95% Cl)

4 Croup score (change base- 3 129 Std. Mean Difference (IV, Random, 0.17[-0.18,0.51]

line - 24 hours) by inpa- 95% Cl)

tient/outpatient

4.1 Inpatient 3 129 Std. Mean Difference (IV, Random, 0.17[-0.18,0.51]
95% Cl)

5 Croup score (change base- 2 130 Std. Mean Difference (IV, Random, 0.88[0.13, 1.63]

line - 2 hours) by glucocorti- 95% Cl)

coid

5.1 Budesonide 1 66 Std. Mean Difference (IV, Random, 0.26 [-0.22, 0.75]
95% Cl)

5.2 Dexamethasone 1 31 Std. Mean Difference (IV, Random, 1.13[0.35,1.91]
95% CI)

5.3 Beclomethasone 1 33 Std. Mean Difference (IV, Random, 1.41[0.62,2.19]
95% Cl)

6 Croup score (change base- 3 129 Std. Mean Difference (IV, Random, -0.07 [-0.57, 0.43]

line - 12 hours) by glucocorti- 95% Cl)

coid

6.1 Budesonide 1 66 Std. Mean Difference (IV, Random, 0.02 [-0.47, 0.50]
95% Cl)

6.2 Dexamethasone 2 63 Std. Mean Difference (IV, Random, -0.14[-1.09, 0.82]

95% Cl)

Glucocorticoids for croup in children (Review)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

7 Croup score (change base- 3 129 Std. Mean Difference (IV, Random, 0.17[-0.18,0.51]

line - 24 hours) by glucocorti- 95% Cl)

coid

7.1 Budesonide 1 66 Std. Mean Difference (IV, Random, 0.21[-0.27,0.70]
95% Cl)

7.2 Dexamethasone 2 63 Std. Mean Difference (IV, Random, 0.12[-0.38, 0.61]
95% Cl)

8 Return visits or (re)admis- 2 130 Risk Difference (M-H, Random, 0.0 [-0.04, 0.04]

sions or both by inpatient/out- 95% Cl)

patient

8.1 Inpatient 1 66 Risk Difference (M-H, Random, 0.0 [-0.06, 0.06]
95% CI)

8.2 Outpatient 1 64 Risk Difference (M-H, Random, 0.0 [-0.06, 0.06]
95% CI)

9 Length of stay by inpa- 1 32 Mean Difference (IV, Random, 95%  -10.0[-33.89, 13.89]

tient/outpatient Cl)

9.1 Inpatient 1 32 Mean Difference (IV, Random,95%  -10.0 [-33.89, 13.89]
cl

10 Additional treatments: use 1 66 Risk Ratio (M-H, Random, 95% Cl) 0.30[0.03, 2.69]

of epinephrine

11 Additional treatments: intu- 1 66 Risk Difference (M-H, Random, 0.0 [-0.06, 0.06]

bation/tracheostomy 95% Cl)

12 Additional treatments: sup- 1 66 Risk Ratio (M-H, Random, 95% Cl) 0.83[0.48, 1.43]

plemental glucocorticoids

Analysis 2.1. Comparison 2 Any glucocorticoid compared to epinephrine,
Outcome 1 Croup score (change baseline - 2 hours) by inpatient/outpatient.

Study or subgroup Glucocorticoid Epinephrine Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI
2.1.1 Inpatient ‘
Fitzgerald 1996 35 -3.2(1.9) 31 -3.7(2.2) “ 50.86% 0.26[-0.22,0.75]
Subtotal *** 35 31 b 50.86% 0.26[-0.22,0.75]
Heterogeneity: Not applicable
Test for overall effect: Z=1.06(P=0.29)
2.1.2 Outpatient
Eboriadou 2010 39 -1.6(1.9) 25 -4.2(2.2) - 49.14% 1.29[0.73,1.84]
Subtotal *** 39 25 <o 49.14% 1.29[0.73,1.84]
Heterogeneity: Tau?=0; Chi*=0, df=0(P<0.0001); 1>=100% ‘ ‘ ‘

Favours glucocorticoid 25 0 2.5 5 Favours epinephrine
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Study or subgroup Glucocorticoid Epinephrine Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl

Test for overall effect: Z=4.56(P<0.0001)

Total *** 74 56 - 100% 0.77[-0.24,1.77]
Heterogeneity: Tau?=0.45; Chi*=7.44, df=1(P=0.01); 1>=86.56%
Test for overall effect: Z=1.5(P=0.13)

Test for subgroup differences: Chi*=7.44, df=1 (P=0.01), 1>=86.56%

Favours glucocorticoid -5 25 0 2.5 5 Favours epinephrine

Analysis 2.2. Comparison 2 Any glucocorticoid compared to epinephrine,
Outcome 2 Croup score (change baseline - 6 hours) by inpatient/outpatient.

Study or subgroup Glucocorticoid Epinephrine Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl

2.2.1 Inpatient

Kuusela 1988 16 -1.6 (0.7) 16 -1.2(0.5) —— 50.01% -0.65[-1.37,0.06]

Martinez Fernandez 1993 16 -0.4 (1.5) 15 -1.1(1.6) - 49.99% 0.45[-0.27,1.16]

Subtotal *** 32 31 e 100% -0.1[-1.18,0.97]

Heterogeneity: Tau?=0.47; Chi*=4.56, df=1(P=0.03); 1>=78.05%
Test for overall effect: Z=0.19(P=0.85)

Total *** 32 31 e 100% -0.1[-1.18,0.97]
Heterogeneity: Tau?=0.47; Chi*=4.56, df=1(P=0.03); 1>=78.05%
Test for overall effect: Z=0.19(P=0.85)

Favours glucocorticoid -5 25 0 25 5 Favours epinephrine

Analysis 2.3. Comparison 2 Any glucocorticoid compared to epinephrine,
Outcome 3 Croup score (change baseline - 12 hours) by inpatient/outpatient.

Study or subgroup Glucocorticoid Epinephrine Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

2.3.1 Inpatient ‘

Fitzgerald 1996 35 -3.8(1.8) 31 -3.9(2.9) - 42.25% 0.02[-0.47,0.5]

Kuusela 1988 16 -1.9(0.6) 16 -1.4(0.8) —— 28.85% -0.62[-1.34,0.09]

Martinez Fernandez 1993 16 -1.1(1L5) 15 -1.7(1.8) —— 28.91% 0.35[-0.36,1.06]

Subtotal *** 67 62 <o 100% -0.07[-0.57,0.43]

Heterogeneity: Tau?=0.09; Chi*=3.79, df=2(P=0.15); 1>=47.27%
Test for overall effect: Z=0.28(P=0.78)

Total *** 67 62 <o 100% -0.07[-0.57,0.43]
Heterogeneity: Tau?=0.09; Chi*=3.79, df=2(P=0.15); 1>=47.27%
Test for overall effect: Z=0.28(P=0.78)

Favours glucocorticoid -5 2.5 0 2.5 5 Favours epinephrine
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Analysis 2.4. Comparison 2 Any glucocorticoid compared to epinephrine,
Outcome 4 Croup score (change baseline - 24 hours) by inpatient/outpatient.

Study or subgroup Glucocorticoid Epinephrine Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI
2.4.1 Inpatient ‘
Fitzgerald 1996 35 -3.8(2.4) 31 -4.4(2.8) 'h‘ 51.07% 0.21[-0.27,0.7]
Kuusela 1988 16 -2.1(1.8) 16 -2(2.2) —— 25% -0.04[-0.73,0.65]
Martinez Fernandez 1993 16 -1.9(1.2) 15 -2.3(1.6) —T— 23.93% 0.28[-0.43,0.99]
Subtotal *** 67 62 <> 100% 0.17[-0.18,0.51]
Heterogeneity: Tau?=0; Chi*=0.47, df=2(P=0.79); 1>=0%
Test for overall effect: Z=0.94(P=0.35)
Total *** 67 62 < 100% 0.17[-0.18,0.51]
Heterogeneity: Tau?=0; Chi*=0.47, df=2(P=0.79); 1>=0%
Test for overall effect: Z=0.94(P=0.35)

25 0 25 ‘

Favours glucocorticoid

5 Favours epinephrine

Analysis 2.5. Comparison 2 Any glucocorticoid compared to epinephrine,
Outcome 5 Croup score (change baseline - 2 hours) by glucocorticoid.

Study or subgroup Glucocorticoid Epinephrine Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
2.5.1 Budesonide ‘
Fitzgerald 1996 35 -3.2(1.9) 31 -3.7(2.2) +.— 38.65% 0.26[-0.22,0.75]
Subtotal *** 35 31 b 38.65% 0.26[-0.22,0.75]
Heterogeneity: Not applicable
Test for overall effect: Z=1.06(P=0.29)
2.5.2 Dexamethasone
Eboriadou 2010 19 -1.9(1.9) 12 -4.2(2.2) —— 30.72% 1.13[0.35,1.91]
Subtotal *** 19 12 - 30.72% 1.13[0.35,1.91]
Heterogeneity: Not applicable
Test for overall effect: Z=2.83(P=0)
2.5.3 Beclomethasone
Eboriadou 2010 20 -1.3(1.9) 13 -4.2(2.2) —— 30.63% 1.41[0.62,2.19]
Subtotal *** 20 13 - 30.63% 1.41[0.62,2.19]
Heterogeneity: Not applicable
Test for overall effect: Z=3.5(P=0)
Total *** 74 56 - 100% 0.88[0.13,1.63]
Heterogeneity: Tau?=0.32; Chi?>=7.37, df=2(P=0.03); 1>=72.86%
Test for overall effect: Z=2.29(P=0.02)
Test for subgroup differences: Chi?=7.37, df=1 (P=0.03), 1=72.86%

—2‘.5 0 215 :

Favours glucocorticoid

5 Favours epinephrine
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Analysis 2.6. Comparison 2 Any glucocorticoid compared to epinephrine,
Outcome 6 Croup score (change baseline - 12 hours) by glucocorticoid.

Study or subgroup Glucocorticoid Epinephrine Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI
2.6.1 Budesonide ‘
Fitzgerald 1996 35 -3.8(1.8) 31 -3.9(2.9) —*— 42.25% 0.02[-0.47,0.5]
Subtotal *** 35 31 ‘ 42.25% 0.02[-0.47,0.5]
Heterogeneity: Not applicable
Test for overall effect: Z=0.07(P=0.95)
2.6.2 Dexamethasone
Kuusela 1988 16 -1.9(0.6) 16 -1.4(0.8) —— 28.85% -0.62[-1.34,0.09]
Martinez Fernandez 1993 16 -1.1(1.5) 15 -1.7(1.8) —E— 28.91% 0.35[-0.36,1.06]
Subtotal *** 32 31 e 57.75% -0.14[-1.09,0.82]
Heterogeneity: Tau?=0.34; Chi*=3.61, df=1(P=0.06); 1>=72.31%
Test for overall effect: Z=0.28(P=0.78)
Total *** 67 62 L 4 100% -0.07[-0.57,0.43]
Heterogeneity: Tau?=0.09; Chi*=3.79, df=2(P=0.15); 1>=47.27%
Test for overall effect: Z=0.28(P=0.78)
Test for subgroup differences: Chi*=0.08, df=1 (P=0.78), 1>=0%

‘ 25 0 25 5

Favours glucocorticoid

Favours epinephrine

Analysis 2.7. Comparison 2 Any glucocorticoid compared to epinephrine,
Outcome 7 Croup score (change baseline - 24 hours) by glucocorticoid.

Study or subgroup Glucocorticoid Epinephrine Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
2.7.1 Budesonide ‘
Fitzgerald 1996 35 -3.8(2.4) 31 -4.4(2.8) -_— 51.07% 0.21[-0.27,0.7]
Subtotal *** 35 31 ‘ 51.07% 0.21[-0.27,0.7]
Heterogeneity: Not applicable
Test for overall effect: Z=0.86(P=0.39)
2.7.2 Dexamethasone
Kuusela 1988 16 -2.1(1.8) 16 -2(2.2) —— 25% -0.04[-0.73,0.65]
Martinez Fernandez 1993 16 -1.9(1.2) 15 2.3(1.6) —Te— 23.93% 0.28[-0.43,0.99]
Subtotal *** 32 31 <> 48.93% 0.12[-0.38,0.61]
Heterogeneity: Tau?=0; Chi*=0.39, df=1(P=0.53); 1>=0%
Test for overall effect: Z=0.46(P=0.65)
Total *** 67 62 <> 100% 0.17[-0.18,0.51]
Heterogeneity: Tau?=0; Chi*=0.47, df=2(P=0.79); 1>=0%
Test for overall effect: Z=0.94(P=0.35)
Test for subgroup differences: Chi*=0.08, df=1 (P=0.78), 1>=0%

‘—5 2‘.5 0 215 5;

Favours glucocorticoid

Favours epinephrine
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Analysis 2.8. Comparison 2 Any glucocorticoid compared to epinephrine,
Outcome 8 Return visits or (re)admissions or both by inpatient/outpatient.

Total events: 0 (Glucocorticoid), 0 (Epinephrine)
Heterogeneity: Tau?=0; Chi*=0, df=1(P=1); 1>=0%
Test for overall effect: Not applicable

Test for subgroup differences: Not applicable

Study or subgroup Glucocorticoid Epinephrine Risk Difference Weight Risk Difference
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
2.8.1 Inpatient ‘
Fitzgerald 1996 0/35 0/31 * 54.56% 0[-0.06,0.06]
Subtotal (95% Cl) 35 31 * 54.56% 0[-0.06,0.06]
Total events: 0 (Glucocorticoid), 0 (Epinephrine) ‘
Heterogeneity: Not applicable ‘
Test for overall effect: Not applicable ‘
|
2.8.2 Outpatient ‘
Eboriadou 2010 0/39 0/25 ‘*’ 45.44% 0[-0.06,0.06]
Subtotal (95% Cl) 39 25 * 45.44% 0[-0.06,0.06]
Total events: 0 (Glucocorticoid), 0 (Epinephrine) ‘
Heterogeneity: Not applicable ‘
Test for overall effect: Not applicable ‘
|
Total (95% CI) 74 56 * 100% 0[-0.04,0.04]
|
|
|
|
0

Favours glucocorticoid

-0.5-0.25 0.25 0.5

Favours epinephrine

Analysis 2.9. Comparison 2 Any glucocorticoid compared to
epinephrine, Outcome 9 Length of stay by inpatient/outpatient.

Study or subgroup Glucocorticoid Epinephrine Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
2.9.1 Inpatient ‘
Kuusela 1988 16 49 (23) 16 59 (43) —”— 100% -10[-33.89,13.89]
Subtotal *** 16 16 ‘ 100% -10[-33.89,13.89]
Heterogeneity: Not applicable
Test for overall effect: Z=0.82(P=0.41)
Total *** 16 16 e 100% -10[-33.89,13.89]
Heterogeneity: Not applicable
Test for overall effect: Z=0.82(P=0.41)

‘—100 —5;0 0 56 106

Favours glucocorticoid

Favours epinephrine

Analysis 2.10. Comparison 2 Any glucocorticoid compared to
epinephrine, Outcome 10 Additional treatments: use of epinephrine.

Study or subgroup Glucocorticoid Epinephrine Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Fitzgerald 1996 1/35 3/31 e 100% 0.3[0.03,2.69]

Favours glucocorticoid

0.01

0.1 1 10 100

Favours epinephrine
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Study or subgroup Glucocorticoid Epinephrine Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

Total (95% Cl) 35 31 -—.}—- 100% 0.3[0.03,2.69]

Total events: 1 (Glucocorticoid), 3 (Epinephrine)

Heterogeneity: Not applicable

Test for overall effect: Z=1.08(P=0.28) ‘
1

Favours glucocorticoid ~ 0-01 0.1 10 100 Favours epinephrine

Analysis 2.11. Comparison 2 Any glucocorticoid compared to epinephrine,
Outcome 11 Additional treatments: intubation/tracheostomy.

Study or subgroup Glucocorticoid Epinephrine Risk Difference Weight Risk Difference
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

Fitzgerald 1996 0/35 0/31 . 100% 0[-0.06,0.06]
Total (95% CI) 35 31 * 100% 0[-0.06,0.06]
Total events: 0 (Glucocorticoid), 0 (Epinephrine) ‘
Heterogeneity: Not applicable ‘
Test for overall effect: Not applicable ‘

0

Favours glucocorticoid -1 0.5 0.5 1 Favours epinephrine

Analysis 2.12. Comparison 2 Any glucocorticoid compared to epinephrine,
Outcome 12 Additional treatments: supplemental glucocorticoids.

Study or subgroup Glucocorticoid Epinephrine Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Fitzgerald 1996 14/35 15/31 B 100% 0.83[0.48,1.43]
Total (95% CI) 35 31 f 100% 0.83([0.48,1.43]

Total events: 14 (Glucocorticoid), 15 (Epinephrine)
Heterogeneity: Not applicable

Test for overall effect: Z=0.68(P=0.49) ‘
1

Favours glucocorticoid 001 0.1 10 100 Favours epinephrine
Comparison 3. Dexamethasone compared to budesonide
Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
1 Croup score (change base- 4 326 Std. Mean Difference (IV, Random,  -0.46 [-0.79,-0.13]
line - 6 hours) by inpa- 95% Cl)
tient/outpatient
1.1 Inpatient 2 97 Std. Mean Difference (IV, Random, -0.63[-1.04,-0.22]
95% Cl)
1.2 Outpatient 2 229 Std. Mean Difference (IV, Random, -0.36 [-0.90, 0.18]
95% CI)

Glucocorticoids for croup in children (Review)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

2 Croup score (change base- 2 84 Std. Mean Difference (IV, Random, -0.75[-1.19,-0.30]

line - 12 hours) by inpa- 95% Cl)

tient/outpatient

2.1 Inpatient 2 84 Std. Mean Difference (IV, Random, -0.75[-1.19,-0.30]
95% Cl)

3 Return visits or (re)admis- 5 374 Risk Ratio (M-H, Random, 95% Cl) 0.69[0.40, 1.22]

sions or both by inpatient/out-

patient

3.1Inpatient 2 95 Risk Ratio (M-H, Random, 95% Cl) 0.64[0.14,2.79]

3.2 OQutpatient 3 279 Risk Ratio (M-H, Random, 95% Cl) 0.71[0.38,1.30]

4 Length of stay by inpa- 2 184 Std. Mean Difference (IV, Random, -0.29 [-0.72,0.14]

tient/outpatient 95% Cl)

4.1 Inpatient 1 50 Std. Mean Difference (IV, Random, -0.57 [-1.14,-0.00]
95% Cl)

4.2 Outpatient 1 134 Std. Mean Difference (IV, Random, -0.12[-0.46, 0.22]
95% Cl)

5 Improvement (at 6 hours) by 1 134 Risk Ratio (M-H, Random, 95% Cl) 1.12[0.93,1.34]

inpatient/outpatient

5.1 Outpatient 1 134 Risk Ratio (M-H, Random, 95% Cl) 1.12[0.93,1.34]

6 Additional treatments: epi- 4 321 Risk Ratio (M-H, Random, 95% Cl) 0.45[0.21, 0.96]

nephrine

7 Additional treatments: intu- 2 145 Risk Difference (M-H, Random, 0.0 [-0.04, 0.04]

bation/tracheostomy 95% Cl)

8 Additional treatments: sup- 3 240 Risk Ratio (M-H, Random, 95% Cl) 0.48[0.18, 1.32]

plemental glucocorticoids

Analysis 3.1. Comparison 3 Dexamethasone compared to budesonide,
Outcome 1 Croup score (change baseline - 6 hours) by inpatient/outpatient.

Study or subgroup Dexamethasone Budesonide Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% Cl
3.1.1Inpatient
Geelhoed 1995¢ 23 -2.8(1.1) 27 -2.2(1.2) —* 20.25% -0.5[-1.06,0.07]
Vad Pedersen 1998 24 -3.7(0.9) 23 -2.9(1) —— 19.04% -0.77[-1.37,-0.18]
Subtotal *** 47 50 <& 39.29% -0.63[-1.04,-0.22]
Heterogeneity: Tau?=0; Chi*=0.44, df=1(P=0.51); I*=0%
Test for overall effect: Z=3(P=0)

Favours dexamethasone -3 2.5 0 2.5 5 Favours budesonide

Glucocorticoids for croup in children (Review)

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

123



- Coch rane Trusted evidence.
= . Informed decisions.
- Li b ra ry Better health.

Cochrane Database of Systematic Reviews

Study or subgroup Dexamethasone Budesonide Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
3.1.2 Outpatient
Johnson 1998 47 -2.9(1.4) 48 -2(1.4) — 28.01% -0.65[-1.06,-0.23]
Klassen 1998 69 -2.4(1) 65 -2.3(1.1) ﬂ' 32.69% -0.09[-0.43,0.24]
Subtotal *** 116 113 ‘ 60.71% -0.36[-0.9,0.18]
Heterogeneity: Tau?=0.12; Chi*=4.11, df=1(P=0.04); 1>=75.67%
Test for overall effect: Z=1.29(P=0.2)
Total *** 163 163 L 2 100% -0.46[-0.79,-0.13]
Heterogeneity: Tau?=0.06; Chi*=6.12, df=3(P=0.11); 1>=50.97%
Test for overall effect: Z=2.73(P=0.01)
Test for subgroup differences: Chi*=0.61, df=1 (P=0.44), 1>=0% ‘ ‘ ‘

Favours dexamethasone -5 25 0 2.5 5 Favours budesonide

Analysis 3.2. Comparison 3 Dexamethasone compared to budesonide,
Outcome 2 Croup score (change baseline - 12 hours) by inpatient/outpatient.

Study or subgroup Dexamethasone Budesonide Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
3.2.1 Inpatient
Geelhoed 1995¢ 23 -2.9(0.9) 27 -2.3(0.9) E = 61.11% -0.64[-1.21,-0.06]
Vad Pedersen 1998 19 -3.9(0.9) 15 -3.1(0.9) —— 38.89% -0.92[-1.64,-0.2]
Subtotal *** 42 42 <& 100% -0.75[-1.19,-0.3]
Heterogeneity: Tau?=0; Chi*=0.37, df=1(P=0.54); 1>=0%
Test for overall effect: Z=3.28(P=0)
Total *** 42 42 <& 100% -0.75[-1.19,-0.3]
Heterogeneity: Tau?=0; Chi*=0.37, df=1(P=0.54); 1>=0%
Test for overall effect: Z=3.28(P=0)

Favours dexamethasone -5 2.5 0 25 5 Favours budesonide

Analysis 3.3. Comparison 3 Dexamethasone compared to budesonide,
Outcome 3 Return visits or (re)admissions or both by inpatient/outpatient.

Study or subgroup Dexam- Budesonide Risk Ratio Weight Risk Ratio

ethasone

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

3.3.1Inpatient
Geelhoed 1995¢ 2/18 3/21 —_— 11.27% 0.78[0.15,4.15]
Vad Pedersen 1998 0/29 1/27 3.17% 0.31[0.01,7.33]
Subtotal (95% CI) 47 48 —l— 14.44% 0.64[0.14,2.79]
Total events: 2 (Dexamethasone), 4 (Budesonide)
Heterogeneity: Tau?=0; Chi*=0.26, df=1(P=0.61); 1>=0%
Test for overall effect: Z=0.6(P=0.55)
3.3.2 Outpatient
Duman 2005 2/31 0/19 3.55% 3.13[0.16,61.8]
Johnson 1998 11/47 18/48 B 78.88% 0.62[0.33,1.18]

Favours dexamethasone ~ 0.01

0.1

1 10 100

Favours budesonide
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Study or subgroup Dexam- Budesonide Risk Ratio Weight Risk Ratio
ethasone
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Klassen 1998 1/69 0/65 } + 3.12% 2.83[0.12,68.22]
Subtotal (95% Cl) 147 132 ‘ 85.56% 0.71[0.38,1.3]
Total events: 14 (Dexamethasone), 18 (Budesonide)
Heterogeneity: Tau?=0; Chi*=1.9, df=2(P=0.39); I>=0%
Test for overall effect: Z=1.13(P=0.26)
Total (95% CI) 194 180 L g 100% 0.69[0.4,1.22]
Total events: 16 (Dexamethasone), 22 (Budesonide)
Heterogeneity: Tau?=0; Chi?=2.14, df=4(P=0.71); 1>=0%
Test for overall effect: Z=1.27(P=0.2)
Test for subgroup differences: Chi?=0.02, df=1 (P=0.9), I*=0% ‘ ‘ ‘ ‘
Favours dexamethasone ~ 0-01 0.1 1 10 100 Favours budesonide

Analysis 3.4. Comparison 3 Dexamethasone compared to
budesonide, Outcome 4 Length of stay by inpatient/outpatient.

Study or subgroup Dexamethasone Budesonide Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
3.4.1 Inpatient
Geelhoed 1995¢ 23 12 (1.4) 27 13(2) —— 36.88% -0.57[-1.14,-0]
Subtotal *** 23 27 e 36.88% -0.57[-1.14,-0]
Heterogeneity: Not applicable
Test for overall effect: Z=1.97(P=0.05)
3.4.2 Outpatient
Klassen 1998 69 2.1(1.4) 65 2.3(2) —-— 63.12% -0.12[-0.46,0.22]
Subtotal *** 69 65 ‘ 63.12% -0.12[-0.46,0.22]
Heterogeneity: Not applicable
Test for overall effect: Z=0.68(P=0.5)
Total *** 92 92 - 100% -0.29[-0.72,0.14]
Heterogeneity: Tau?=0.05; Chi*=1.81, df=1(P=0.18); 1>=44.74%
Test for overall effect: Z=1.3(P=0.19)
Test for subgroup differences: Chi?=1.81, df=1 (P=0.18), 1?=44.74%

Favours dexamethasone 1 0 1 2

Favours budesonide

Analysis 3.5. Comparison 3 Dexamethasone compared to budesonide,
Outcome 5 Improvement (at 6 hours) by inpatient/outpatient.

Study or subgroup Dexam- Budesonide Risk Ratio Weight Risk Ratio
ethasone
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
3.5.1 Outpatient ‘
Klassen 1998 57/69 48/65 1.12[0.93,1.34]
Subtotal (95% CI) 69 65 100% 1.12[0.93,1.34]

Total events: 57 (Dexamethasone), 48 (Budesonide)

Favours budesonide ~ 0.01

0.1

. 100%
[
1

10 100 Favours dexamethasone
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Study or subgroup Dexam- Budesonide Risk Ratio Weight Risk Ratio
ethasone
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Heterogeneity: Not applicable
Test for overall effect: Z=1.22(P=0.22)
Total (95% Cl) 69 65 ¢ 100% 1.12[0.93,1.34]
Total events: 57 (Dexamethasone), 48 (Budesonide)
Heterogeneity: Not applicable
Test for overall effect: Z=1.22(P=0.22)
Favours budesonide ~ 0-01 0.1 1 10 100 Favours dexamethasone

Analysis 3.6. Comparison 3 Dexamethasone compared to
budesonide, Outcome 6 Additional treatments: epinephrine.

Study or subgroup Dexam- Budesonide Risk Ratio Weight Risk Ratio

ethasone

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

Duman 2005 1/31 2/19 _— 10.67% 0.31[0.03,3.15]
Geelhoed 1995¢ 2/21 6/21 — 26.43% 0.33[0.08,1.47]
Johnson 1998 4/47 9/48 —— 47.34% 0.45[0.15,1.37]
Klassen 1998 2/69 2/65 —* 15.57% 0.94[0.14,6.49]
Total (95% CI) 168 153 e 100% 0.45[0.21,0.96]
Total events: 9 (Dexamethasone), 19 (Budesonide)
Heterogeneity: Tau?=0; Chi*=0.82, df=3(P=0.84); 1>=0%
Test for overall effect: Z=2.06(P=0.04)

Favours dexamethasone

0.01 0.1 1 10 100

Analysis 3.7. Comparison 3 Dexamethasone compared to budesonide,
Outcome 7 Additional treatments: intubation/tracheostomy.

Favours budesonide

Study or subgroup Dexam- Budesonide Risk Difference Weight Risk Difference
ethasone
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Geelhoed 1995¢ 0/23 0/27 —+— 22.18% 0[-0.08,0.08]
Johnson 1998 0/47 0/48 - 77.82% 0[-0.04,0.04]
Total (95% CI) 70 100% 0[-0.04,0.04]

Total events: 0 (Dexamethasone), 0 (Budesonide)
Heterogeneity: Tau?=0; Chi*=0, df=1(P=1); 1>=0%

Test for overall effect: Not applicable

Favours dexamethasone

|
75 *
0

0.5 1

Favours budesonide
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Analysis 3.8. Comparison 3 Dexamethasone compared to budesonide,
Outcome 8 Additional treatments: supplemental glucocorticoids.

Study or subgroup Dexam- Budesonide Risk Ratio Weight Risk Ratio
ethasone
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Geelhoed 1995¢ 2/23 2/27 [ S 28.78% 1.17[0.18,7.69]
Klassen 1998 3/69 7/65 —l— 59.29% 0.4{0.11,1.5]
Vad Pedersen 1998 0/29 3/27 4 11.94% 0.13[0.01,2.47]
Total (95% Cl) 121 119 - 100% 0.48[0.18,1.32]

Total events: 5 (Dexamethasone), 12 (Budesonide)
Heterogeneity: Tau?=0; Chi*=1.71, df=2(P=0.43); 1>=0%
Test for overall effect: Z=1.42(P=0.15)

Favours dexamethasone ~ 0:01 0.1 1 10 100 Favours budesonide

Comparison 4. Dexamethasone compared to beclomethasone

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
1 Return visits or (re)admissions or 1 39 Risk Difference (M-H, Random,  0.0[-0.09, 0.09]
both by inpatient/outpatient 95% Cl)
1.1 Outpatient 1 39 Risk Difference (M-H, Random, 0.0 [-0.09, 0.09]
95% Cl)

Analysis 4.1. Comparison 4 Dexamethasone compared to beclomethasone,
Outcome 1 Return visits or (re)admissions or both by inpatient/outpatient.

Study or subgroup Dexam- Beclometha- Risk Difference Weight Risk Difference
ethasone sone
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
4.1.1 Outpatient ‘
Eboriadou 2010 0/19 0/20 - 100% 0[-0.09,0.09]
Subtotal (95% CI) 19 20 ‘ 100% 0[-0.09,0.09]

Total events: 0 (Dexamethasone), 0 (Beclomethasone)
Heterogeneity: Not applicable

Test for overall effect: Not applicable

Total (95% CI) 19 20 <@ 100% 0[-0.09,0.09]
Total events: 0 (Dexamethasone), 0 (Beclomethasone)
Heterogeneity: Not applicable

Test for overall effect: Not applicable

Favours dexamethasone -1 0.5 0 0.5 1 Favours beclomethasone

Glucocorticoids for croup in children (Review) 127
Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Comparison 5. Dexamethasone compared to betamethasone

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Croup score (change baseline - 2 1 52 Mean Difference (IV, Random, -1.38[-2.58,-0.18]

hours) by inpatient/outpatient 95% Cl)

1.1 Outpatient 1 52 Mean Difference (IV, Random, -1.38[-2.58,-0.18]
95% Cl)

2 Croup score (change baseline - 6 1 52 Mean Difference (IV, Random, -1.53[-2.75,-0.31]

hours) by inpatient/outpatient 95% Cl)

2.1 Outpatient 1 52 Mean Difference (IV, Random, -1.53[-2.75,-0.31]
95% Cl)

3 Return visits or (re)admissions or 1 52 Risk Ratio (M-H, Random, 0.95[0.67, 1.34]

both by inpatient/outpatient 95% Cl)

3.1 Qutpatient 1 52 Risk Ratio (M-H, Random, 0.95[0.67, 1.34]
95% Cl)

4 Additional treatments: use of epi- 1 52 Risk Ratio (M-H, Random, 2.11[1.18,3.76]

nephrine 95% Cl)

Analysis 5.1. Comparison 5 Dexamethasone compared to betamethasone,
Outcome 1 Croup score (change baseline - 2 hours) by inpatient/outpatient.

Mean Difference
Random, 95% CI

Study or subgroup Dexamethasone Betamethasone Mean Difference Weight
N Mean(SD) N Mean(SD) Random, 95% Cl

5.1.1 Outpatient

Amir 2006 26 -3.1(2.3) 26 -1.7(2.1) . 100%

Subtotal *** 26 26 &> 100%

Heterogeneity: Not applicable
Test for overall effect: Z=2.26(P=0.02)

Total *** 26 26 &> 100%
Heterogeneity: Not applicable
Test for overall effect: Z=2.26(P=0.02)

-1.38[-2.58,-0.18]
-1.38[-2.58,-0.18]

-1.38[-2.58,-0.18]

Favours dexamethasone -10 -5 0 5 10 Favours betamethasone

Analysis 5.2. Comparison 5 Dexamethasone compared to betamethasone,
Outcome 2 Croup score (change baseline - 6 hours) by inpatient/outpatient.

Study or subgroup Dexamethasone Betamethasone Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI
5.2.1 Outpatient
Amir 2006 26 -3.4(2.3) 26 -1.9(2.2) —.— 100% -1.53[-2.75,-0.31]
Subtotal *** 26 26 - 100% -1.53[-2.75,-0.31]
Favours dexamethasone 4 2 0 2 4 Favours betamethasone

Glucocorticoids for croup in children (Review)
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Study or subgroup Dexamethasone Betamethasone Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Heterogeneity: Not applicable
Test for overall effect: Z=2.46(P=0.01)
Total *** 26 26 - 100% -1.53[-2.75,-0.31]
Heterogeneity: Not applicable
Test for overall effect: Z=2.46(P=0.01)

Favours dexamethasone -4 2 0 4 Favours betamethasone

Analysis 5.3. Comparison 5 Dexamethasone compared to betamethasone,
Outcome 3 Return visits or (re)admissions or both by inpatient/outpatient.

Study or subgroup Dexam- Betamethasone Risk Ratio Weight Risk Ratio
ethasone
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
5.3.1 Outpatient \
Amir 2006 18/26 19/26 —.— 100% 0.95[0.67,1.34]
Subtotal (95% CI) 26 26 BN 100% 0.95[0.67,1.34]
Total events: 18 (Dexamethasone), 19 (Betamethasone)
Heterogeneity: Not applicable
Test for overall effect: Z=0.31(P=0.76)
Total (95% CI) 26 26 e 100% 0.95[0.67,1.34]
Total events: 18 (Dexamethasone), 19 (Betamethasone)
Heterogeneity: Not applicable
Test for overall effect: Z=0.31(P=0.76)
Favours dexamethasone ~ 0-2 05 1 2 5 Favours betamethasone

Analysis 5.4. Comparison 5 Dexamethasone compared to
betamethasone, Outcome 4 Additional treatments: use of epinephrine.

Study or subgroup Dexam- Betamethasone Risk Ratio Weight Risk Ratio
ethasone
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Amir 2006 19/26 9/26 — 100% 2.11[1.18,3.76]
Total (95% CI) 26 26 <o 100% 2.11[1.18,3.76]
Total events: 19 (Dexamethasone), 9 (Betamethasone)
Heterogeneity: Not applicable
Test for overall effect: Z=2.54(P=0.01)
Favours dexamethasone ~ 0.01 0.1 1 10 100 Favours betamethasone

Glucocorticoids for croup in children (Review)
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Comparison 6. Dexamethasone compared to prednisolone

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Croup (change baseline - 6 hours) 99 Mean Difference (IV, Random, 0.19[-0.17,0.55]

by inpatient/outpatient 95% Cl)

1.1 Outpatient 99 Mean Difference (IV, Random, 0.19[-0.17,0.55]
95% Cl)

2 Return visits or (re)admissions or 306 Risk Ratio (M-H, Random, 95%  0.39[0.19, 0.79]

both by inpatient/outpatient Cl)

2.1 Outpatient 306 Risk Ratio (M-H, Random, 95%  0.39[0.19,0.79]
Cl)

3 Length of stay by inpatient/outpa- 133 Mean Difference (IV, Random, 0.5[-0.55, 1.55]

tient 95% Cl)

3.1 Qutpatients 133 Mean Difference (IV, Random, 0.5[-0.55, 1.55]
95% Cl)

4 Additional treatments: epineph- 232 Risk Ratio (M-H, Random, 95%  0.69 [0.26, 1.85]

rine Cl)

5 Additional treatments: supple- 86 Risk Ratio (M-H, Random, 95%  0.92 [0.34, 2.48]

mental glucocorticoids

cl)

Analysis 6.1. Comparison 6 Dexamethasone compared to prednisolone,
Outcome 1 Croup (change baseline - 6 hours) by inpatient/outpatient.

Study or subgroup Dexamethasone Prednisolone Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
6.1.1 Outpatient ‘
Fifoot 2007 65 -2.2(1) 34 -2.3(0.8) . 100% 0.19[-0.17,0.55]
Subtotal *** 65 34 b 100% 0.19[-0.17,0.55]
Heterogeneity: Not applicable
Test for overall effect: Z=1.03(P=0.3)
Total *** 65 34 <> 100% 0.19[-0.17,0.55]
Heterogeneity: Not applicable
Test for overall effect: Z=1.03(P=0.3)

Favours dexamethasone -5 25 0 25 5 Favours prednisolone

Glucocorticoids for croup in children (Review)
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Analysis 6.2. Comparison 6 Dexamethasone compared to prednisolone,
Outcome 2 Return visits or (re)admissions or both by inpatient/outpatient.

Study or subgroup Dexam- Predisolone Risk Ratio Weight Risk Ratio
ethasone
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
6.2.1 Outpatient
Fifoot 2007 7/57 5/29 —— 39.86% 0.71[0.25,2.05]
Garbutt 2013 1/46 3/41 d 9.96% 0.3[0.03,2.75]
Sparrow 2006 5/68 19/65 —i— 50.18% 0.25[0.1,0.63]
Subtotal (95% Cl) 171 135 - 100% 0.39[0.19,0.79]
Total events: 13 (Dexamethasone), 27 (Predisolone)
Heterogeneity: Tau?=0.04; Chi*=2.2, df=2(P=0.33); I>=9.26%
Test for overall effect: Z=2.61(P=0.01)
Total (95% CI) 171 135 - 100% 0.39[0.19,0.79]
Total events: 13 (Dexamethasone), 27 (Predisolone)
Heterogeneity: Tau?=0.04; Chi*=2.2, df=2(P=0.33); I>=9.26%
Test for overall effect: Z=2.61(P=0.01) ‘ ‘ ‘ ‘
Favours dexamethasone 002 0.1 1 10

50 Favours prednisolone

Analysis 6.3. Comparison 6 Dexamethasone compared to
prednisolone, Outcome 3 Length of stay by inpatient/outpatient.

Study or subgroup Dexamethasone Prednisolone Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
6.3.1 Outpatients
Sparrow 2006 68 1.9 (4) 65 1.4(1.9) —.— 100% 0.5[-0.55,1.55]
Subtotal *** 68 65 —al 100% 0.5[-0.55,1.55]
Heterogeneity: Not applicable
Test for overall effect: Z=0.93(P=0.35)
Total *** 68 65 —al 100% 0.5[-0.55,1.55]
Heterogeneity: Not applicable
Test for overall effect: Z=0.93(P=0.35)

Favours dexamethasone -4 2 0 2 4

Favours prednisolone

Analysis 6.4. Comparison 6 Dexamethasone compared to
prednisolone, Outcome 4 Additional treatments: epinephrine.

Study or subgroup Dexam- Prednisolone Risk Ratio Weight Risk Ratio
ethasone
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Fifoot 2007 2/65 3/34 —I—’— 31.93% 0.35[0.06,1.99]
Sparrow 2006 5/68 5/65 —-— 68.07% 0.96[0.29,3.15]
|
Total (95% Cl) 133 929 100% 0.69[0.26,1.85]

Total events: 7 (Dexamethasone), 8 (Prednisolone)
Heterogeneity: Tau?=0; Chi>=0.88, df=1(P=0.35); 1>=0%
Test for overall effect: Z=0.73(P=0.46)

Favours dexamethasone

0.01

0.1

|
|
|

100 Favours prednisolone

Glucocorticoids for croup in children (Review)

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

131



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

Analysis 6.5. Comparison 6 Dexamethasone compared to prednisolone,
Outcome 5 Additional treatments: supplemental glucocorticoids.

Study or subgroup Dexam- Prednisolone Risk Ratio Weight Risk Ratio
ethasone
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Fifoot 2007 9/57 5/29 —.— 100% 0.92[0.34,2.48]
Total (95% CI) 57 29 100% 0.92[0.34,2.48]

Total events: 9 (Dexamethasone), 5 (Prednisolone)
Heterogeneity: Not applicable
Test for overall effect: Z=0.17(P=0.86)

Favours dexamethasone

|
|
|

0.01 0.1 10 100

Comparison 7. Budesonide and dexamethasone compared to dexamethasone

Favours prednisolone

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Croup score (change base- 3 255 Std. Mean Difference (IV, Random, 0.05 [-0.19, 0.30]

line - 6 hours) by inpa- 95% Cl)

tient/outpatient

1.1 Inpatient 1 72 Std. Mean Difference (IV, Random, 0.16 [-0.30, 0.63]
95% Cl)

1.2 Outpatient 2 183 Std. Mean Difference (IV, Random, 0.03[-0.32,0.39]
95% Cl)

2 Return visits or (re)admis- 3 254 Risk Ratio (M-H, Random, 95% Cl) 0.91[0.45, 1.83]

sions or both by inpatient/out-

patient

2.1 Inpatient 1 71 Risk Ratio (M-H, Random, 95% Cl) 1.03[0.46,2.29]

2.2 Outpatient 2 183 Risk Ratio (M-H, Random, 95% Cl) 0.58[0.13, 2.60]

3 Length of stay by inpa- 2 204 Mean Difference (IV, Random, 95%  0.44 [-0.05, 0.92]

tient/outpatient Cl)

3.1Inpatient 1 71 Mean Difference (IV, Random,95%  -1.30[-6.75, 4.15]
cl)

3.2 Outpatient 1 133 Mean Difference (IV, Random, 95%  0.45 [-0.04, 0.94]
Cl)

4 Improvement (at 6 hours) by 2 183 Risk Ratio (M-H, Random, 95% Cl) 1.11[0.65, 1.90]

inpatient/outpatient

4.1 OQutpatient 2 183 Risk Ratio (M-H, Random, 95% Cl) 1.11[0.65, 1.90]

5 Additional treatments: epi- 2 183 Risk Ratio (M-H, Random, 95% Cl) 1.42[0.27,7.39]

nephrine

Glucocorticoids for croup in children (Review)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
6 Additional treatments: mist 1 50 Risk Ratio (M-H, Random, 95% Cl) 1.07[0.69, 1.65]
tent
7 Additional treatments: sup- 2 182 Risk Ratio (M-H, Random, 95% Cl) 1.10[0.07, 16.66]

plemental glucocorticoids

Analysis 7.1. Comparison 7 Budesonide and dexamethasone compared to dexamethasone,
Outcome 1 Croup score (change baseline - 6 hours) by inpatient/outpatient.

Study or subgroup Bud and Dex Dexamethasone Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI

7.1.1 Inpatient ‘

Geelhoed 2005 36 -3(1.2) 36 -3.2(1.2) + 28.26% 0.16[-0.3,0.63]

Subtotal *** 36 36 ‘ 28.26% 0.16[-0.3,0.63]

Heterogeneity: Not applicable

Test for overall effect: Z=0.7(P=0.49)

7.1.2 Outpatient

Klassen 1996 25 -1.4(1.3) 25 -1.8(1.4) T 19.47% 0.29[-0.27,0.85]

Klassen 1998 64 -2.5(1.1) 69 -2.4(1) !’ 52.26% -0.09[-0.44,0.25]

Subtotal *** 89 94 ‘ 71.74% 0.03[-0.32,0.39]

Heterogeneity: Tau?=0.02; Chi*>=1.34, df=1(P=0.25); 1>=25.5%

Test for overall effect: Z=0.18(P=0.86)

Total *** 125 130 L 2 100% 0.05[-0.19,0.3]

Heterogeneity: Tau?=0; Chi*=1.65, df=2(P=0.44); 1>=0%
Test for overall effect: Z=0.43(P=0.67)

Test for subgroup differences: Chi*=0.2, df=1 (P=0.66), I*=0%

Favours bud + dex

-5

-2.5

Favours dexamethasone

Analysis 7.2. Comparison 7 Budesonide and dexamethasone compared to dexamethasone,
Outcome 2 Return visits or (re)admissions or both by inpatient/outpatient.

Study or subgroup Bud and Dex Dexam- Risk Ratio Weight Risk Ratio
ethasone
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
7.2.1Inpatient ‘
Geelhoed 2005 9/35 9/36 -— 77.94% 1.03[0.46,2.29]
Subtotal (95% Cl) 35 36 ‘ 77.94% 1.03[0.46,2.29]
Total events: 9 (Bud and Dex), 9 (Dexamethasone)
Heterogeneity: Not applicable
Test for overall effect: Z=0.07(P=0.94)
7.2.2 Outpatient
Klassen 1996 2/25 3/25 — T 17.16% 0.67[0.12,3.65]
Klassen 1998 0/64 1/69 A E— 4.9% 0.36[0.01,8.66]
Favours bud +dex ~ 0.002 0.1 1 10 500 Favours dexamethasone
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Study or subgroup Bud and Dex Dexam- Risk Ratio Weight Risk Ratio
ethasone
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Subtotal (95% Cl) 89 94 ——— 22.06% 0.58[0.13,2.6]
Total events: 2 (Bud and Dex), 4 (Dexamethasone)
Heterogeneity: Tau?=0; Chi?=0.11, df=1(P=0.74); 1>=0%
Test for overall effect: Z=0.71(P=0.48)
Total (95% CI) 124 130 S 4 100% 0.91[0.45,1.83]
Total events: 11 (Bud and Dex), 13 (Dexamethasone)
Heterogeneity: Tau?=0; Chi*=0.56, df=2(P=0.76); 1>=0%
Test for overall effect: Z=0.27(P=0.79)
Test for subgroup differences: Chi*=0.43, df=1 (P=0.51), 1>=0% ‘ ‘ ‘ ‘
Favours bud +dex ~ 0.002 0.1 1 10 500 Favours dexamethasone

Analysis 7.3. Comparison 7 Budesonide and dexamethasone compared
to dexamethasone, Outcome 3 Length of stay by inpatient/outpatient.

Study or subgroup Bud and Dex Dexamethasone Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI
7.3.1 Inpatient
Geelhoed 2005 35 11.1(11.9) 36 12.4 (11.5) e E— 0.8% -1.3[-6.75,4.15]
Subtotal *** 35 36 ——e 0.8% -1.3[-6.75,4.15]
Heterogeneity: Not applicable
Test for overall effect: Z=0.47(P=0.64)
7.3.2 Outpatient
Klassen 1998 64 2.6 (1.5) 69 2.1(1.4) . 99.2% 0.45[-0.04,0.94]
Subtotal *** 64 69 b 99.2% 0.45[-0.04,0.94]
Heterogeneity: Not applicable
Test for overall effect: Z=1.81(P=0.07)
Total *** 929 105 * 100% 0.44[-0.05,0.92]
Heterogeneity: Tau?=0; Chi*=0.39, df=1(P=0.53); 1>=0%
Test for overall effect: Z=1.76(P=0.08)
Test for subgroup differences: Chi*=0.39, df=1 (P=0.53), 1>=0%

Favours bud + dex -10 -5 0 5 10

Favours dexamethasone

Analysis 7.4. Comparison 7 Budesonide and dexamethasone compared to
dexamethasone, Outcome 4 Improvement (at 6 hours) by inpatient/outpatient.

Study or subgroup Bud and Dex Dexam- Risk Ratio Weight Risk Ratio
ethasone
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
7.4.1 Outpatient ‘
Klassen 1996 21/25 14/25 }I— 45.09% 1.5[1.02,2.21]
Klassen 1998 46/64 57/69 54.91% 0.87[0.72,1.05]
Subtotal (95% CI) 89 94 100% 1.11[0.65,1.9]

Total events: 67 (Bud and Dex), 71 (Dexamethasone)

Favours dexamethasone ~ 0.01

0.1

=
T

10

100 Favours bud + dex
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Study or subgroup Bud and Dex Dexam- Risk Ratio Weight Risk Ratio
ethasone
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

Heterogeneity: Tau?=0.13; Chi*=6.31, df=1(P=0.01); 1>=84.14%
Test for overall effect: Z=0.39(P=0.7)

Total (95% CI) 89 94 L 2 100% 1.11[0.65,1.9]
Total events: 67 (Bud and Dex), 71 (Dexamethasone)
Heterogeneity: Tau?=0.13; Chi*=6.31, df=1(P=0.01); 1>=84.14%
Test for overall effect: Z=0.39(P=0.7)

Favours dexamethasone ~ 0-01 0.1 1 10 100 Favours bud + dex

Analysis 7.5. Comparison 7 Budesonide and dexamethasone compared
to dexamethasone, Outcome 5 Additional treatments: epinephrine.

Study or subgroup Bud and Dex Dexam- Risk Ratio Weight Risk Ratio
ethasone
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Klassen 1996 1/25 0/25 } - 27.25% 3[0.13,70.3]

Klassen 1998 2/64 2/69 —-— 72.75% 1.08[0.16,7.43]
Total (95% CI) 89 94 * 100% 1.42[0.27,7.39]

Total events: 3 (Bud and Dex), 2 (Dexamethasone) ‘
Heterogeneity: Tau?=0; Chi?=0.3, df=1(P=0.59); 1>=0% ‘
Test for overall effect: Z=0.42(P=0.67) ‘

1

10 100 Favours dexamethasone

Favours bud + dex  0-01 0.1

Analysis 7.6. Comparison 7 Budesonide and dexamethasone compared
to dexamethasone, Outcome 6 Additional treatments: mist tent.

Study or subgroup Bud and Dex Dexam- Risk Ratio Weight Risk Ratio
ethasone
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl

Klassen 1996 16/25 15/25 B 100% 1.07(0.69,1.65]
Total (95% CI) 25 25 * 100% 1.07[0.69,1.65]
Total events: 16 (Bud and Dex), 15 (Dexamethasone) ‘

Heterogeneity: Not applicable ‘

Test for overall effect: Z=0.29(P=0.77) ‘

Favours bud +dex  0.01 0.1 1 10 100 Favours dexamethasone
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Analysis 7.7. Comparison 7 Budesonide and dexamethasone compared to
dexamethasone, Outcome 7 Additional treatments: supplemental glucocorticoids.

Study or subgroup Bud and Dex Dexam- Risk Ratio Weight Risk Ratio
ethasone
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Klassen 1996 0/25 2/24 ‘—I— 38.3% 0.19[0.01,3.81]
Klassen 1998 9/64 3/69 —l— 61.7% 3.23[0.92,11.42]
Total (95% Cl) 89 93 e —— 100% 1.1[0.07,16.66]
Total events: 9 (Bud and Dex), 5 (Dexamethasone)
Heterogeneity: Tau?=2.71; Chi*=2.98, df=1(P=0.08); 1>=66.44%
Test for overall effect: Z=0.07(P=0.95) ‘ ‘ ‘ ‘
Favours bud +dex 001 0.1 10 100 Favours dexamethasone

Comparison 8. Budesonide and dexamethasone compared to budesonide

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Croup score (change baseline - 6 1 129 Mean Difference (IV, Random, -0.20[-0.59, 0.19]

hours) by inpatient/outpatient 95% Cl)

1.1 Outpatient 1 129 Mean Difference (IV, Random, -0.20[-0.59, 0.19]
95% Cl)

2 Return visits or (re)admissions or 1 129 Risk Difference (M-H, Random,  0.0[-0.03, 0.03]

both by inpatient/outpatient 95% Cl)

2.1 Outpatient 1 129 Risk Difference (M-H, Random,  0.0[-0.03, 0.03]
95% Cl)

3 Length of stay by inpatient/outpa- 1 129 Mean Difference (IV, Random, 0.25[-0.36, 0.86]

tient 95% Cl)

3.1 Outpatient 1 129 Mean Difference (IV, Random, 0.25[-0.36, 0.86]
95% Cl)

4 Improvement (at 6 hours) by inpa- 1 129 Risk Ratio (M-H, Random, 95%  0.97 [0.79, 1.20]

tient/outpatient Cl)

4.1 Outpatient 1 129 Risk Ratio (M-H, Random, 95%  0.97 [0.79, 1.20]
Cl)

5 Additional treatments: epineph- 1 129 Risk Ratio (M-H, Random, 95%  1.02 [0.15, 6.99]

rine Cl)

6 Additional treatments: supple- 1 129 Risk Ratio (M-H, Random, 95%  1.31[0.52, 3.29]

mental glucocorticoids

Cl)
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Analysis 8.1. Comparison 8 Budesonide and dexamethasone compared to budesonide,
Outcome 1 Croup score (change baseline - 6 hours) by inpatient/outpatient.

Study or subgroup Bud and Dex Budesonide Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI
8.1.1 Outpatient ‘
Klassen 1998 64 -2.5(1.1) 65 -2.3(1.1) . 100% -0.2[-0.59,0.19]
Subtotal *** 64 65 ‘ 100% -0.2[-0.59,0.19]

Heterogeneity: Not applicable
Test for overall effect: Z=1(P=0.32)

Total *** 64 65 L 4 100% -0.2[-0.59,0.19]
Heterogeneity: Not applicable

Test for overall effect: Z=1(P=0.32)

Favours bud + dex S 25 0 2.5 5 Favours budesonide

Analysis 8.2. Comparison 8 Budesonide and dexamethasone compared to budesonide,
Outcome 2 Return visits or (re)admissions or both by inpatient/outpatient.

Study or subgroup Bud and Dex Budesonide Risk Difference Weight Risk Difference
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

8.2.1 Outpatient ‘

Klassen 1998 0/64 0/65 . 100% 0[-0.03,0.03]
Subtotal (95% Cl) 64 65 * 100% 0[-0.03,0.03]
Total events: 0 (Bud and Dex), 0 (Budesonide) ‘

Heterogeneity: Not applicable ‘

Test for overall effect: Not applicable ‘

Total (95% CI) 64 65 * 100% 0[-0.03,0.03]
Total events: 0 (Bud and Dex), 0 (Budesonide) ‘

Heterogeneity: Not applicable ‘

Test for overall effect: Not applicable ‘

Favours bud +dex -1 05 0 0.5 1 Favours budesonide

Analysis 8.3. Comparison 8 Budesonide and dexamethasone compared
to budesonide, Outcome 3 Length of stay by inpatient/outpatient.

Study or subgroup Bud and Dex Budesonide Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
8.3.1 Outpatient ‘
Klassen 1998 64 2.6 (1.5) 65 23(2) —.— 100% 0.25[-0.36,0.86]
Subtotal *** 64 65 ‘ 100% 0.25[-0.36,0.86]

Heterogeneity: Not applicable
Test for overall effect: Z=0.81(P=0.42)

Total *** 64 65 . 100% 0.25[-0.36,0.86]
Heterogeneity: Not applicable

Test for overall effect: Z=0.81(P=0.42)

Favours bud + dex 2 -1 0 1 2 Favours budesonide
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Analysis 8.4. Comparison 8 Budesonide and dexamethasone compared to
budesonide, Outcome 4 Improvement (at 6 hours) by inpatient/outpatient.

Study or subgroup Bud and Dex Budesonide Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl

8.4.1 Outpatient ‘
Klassen 1998 46/64 48/65 . 100% 0.97[0.79,1.2]
Subtotal (95% Cl) 64 65 * 100% 0.97[0.79,1.2]
Total events: 46 (Bud and Dex), 48 (Budesonide) ‘
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.25(P=0.8) ‘

|
Total (95% CI) 64 65 * 100% 0.97[0.79,1.2]
Total events: 46 (Bud and Dex), 48 (Budesonide) ‘
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.25(P=0.8) ‘ ‘ ‘ ‘ ‘

Favours budesonide  0.01 0.1 1 10 100 Favours bud + dex

Study or subgroup

Analysis 8.5. Comparison 8 Budesonide and dexamethasone compared
to budesonide, Outcome 5 Additional treatments: epinephrine.

Bud and Dex Budesonide Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

Klassen 1998

Total (95% Cl)
Total events: 2 (Bud and Dex), 2 (Budesonide)

2/64 2/65 —.— 100% 1.02[0.15,6.99]
64 65 ‘ 100% 1.02[0.15,6.99]

Heterogeneity: Not applicable

Test for overall effect: Z=0.02(P=0.99) ‘
1

Favours bud + dex  0-01 0.1 10 100 Favours budenoside

Analysis 8.6. Comparison 8 Budesonide and dexamethasone compared to
budesonide, Outcome 6 Additional treatments: supplemental glucocorticoids.

Study or subgroup Bud and Dex Budesonide Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

Klassen 1998 9/64 7/65 B 100% 1.31[0.52,3.29]
Total (95% Cl) 64 65 ’ 100% 1.31[0.52,3.29]
Total events: 9 (Bud and Dex), 7 (Budesonide) ‘

Heterogeneity: Not applicable ‘

Test for overall effect: Z=0.57(P=0.57) ‘

Favours bud +dex  0.01 0.1 1 10 100 Favours budenoside
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Comparison 9. Oral compared to intramuscular dexamethasone

Outcome or subgroup title

No. of studies

No. of partici-
pants

Statistical method

Effect size

1 Return visits or (re)admissions or 3 Risk Ratio (M-H, Random, 95%  Subtotals only

both by inpatient/outpatient Cl)

1.1 Outpatient 3 440 Risk Ratio (M-H, Random, 95%  0.81[0.58, 1.12]
cl

2 Improvement (at 24 hours) by in- 1 95 Risk Ratio (M-H, Random, 95%  1.07[0.95, 1.19]

patient/outpatient Cl)

2.1 Outpatient 1 95 Risk Ratio (M-H, Random, 95%  1.07[0.95, 1.19]
Cl)

3 Additional treatments: antibiotics 1 277 Risk Ratio (M-H, Random, 95%  0.14[0.02, 1.15]
Cl)

4 Additional treatments: epineph- 2 372 Risk Ratio (M-H, Random, 95%  0.94[0.71, 1.24]

rine Cl)

5 Additional treatments: mist tent 1 277 Risk Ratio (M-H, Random, 95%  1.34[0.31, 5.89]
cl

6 Additional treatments: supple- 1 277 Risk Ratio (M-H, Random, 95%  1.10 [0.50, 2.41]

mental glucocorticoids

cl)

Analysis 9.1. Comparison 9 Oral compared to intramuscular dexamethasone,

Outcome 1 Return visits or (re)admissions or both by inpatient/outpatient.

Study or subgroup Oral Dex Intramus- Risk Ratio Weight Risk Ratio
cular Dex
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

9.1.1 Outpatient

Donaldson 2003 10/46 12/49 20.18% 0.89[0.43,1.85]
Rittichier 2000 35/138 45/139 78.36% 0.78[0.54,1.14]
Soleimani 2013 1/32 1/36 1.47% 1.13[0.07,17.26]
Subtotal (95% Cl) 216 224 100% 0.81[0.58,1.12]

Total events: 46 (Oral Dex), 58 (Intramuscular Dex)
Heterogeneity: Tau?=0; Chi?=0.15, df=2(P=0.93); 1>=0%
Test for overall effect: Z=1.27(P=0.21)

Favours oral dex

0.05 0.2

-
<
|
|

5 20

Favours intramuscular dex
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Analysis 9.2. Comparison 9 Oral compared to intramuscular dexamethasone,
Outcome 2 Improvement (at 24 hours) by inpatient/outpatient.

Study or subgroup Oral Dex Intramus- Risk Ratio Weight Risk Ratio
cular Dex
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
9.2.1 Outpatient ‘
Donaldson 2003 44/46 44/49 . 100% 1.07[0.95,1.19]
Subtotal (95% CI) 46 49 ‘ 100% 1.07[0.95,1.19]

Total events: 44 (Oral Dex), 44 (Intramuscular Dex)
Heterogeneity: Not applicable
Test for overall effect: Z=1.1(P=0.27)

Total (95% CI) 46 49 ‘ 100% 1.07[0.95,1.19]
Total events: 44 (Oral Dex), 44 (Intramuscular Dex)
Heterogeneity: Not applicable

Test for overall effect: Z=1.1(P=0.27)

Favours intramuscular dex ~ 0-01 0.1 1 10 100 Favours oral dex

Analysis 9.3. Comparison 9 Oral compared to intramuscular
dexamethasone, Outcome 3 Additional treatments: antibiotics.

Study or subgroup Oral Dex Intramus- Risk Ratio Weight Risk Ratio
cular Dex
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Rittichier 2000 1/138 e —J— 100% 0.14[0.02,1.15]
Total (95% CI) 138 139 e 100% 0.14[0.02,1.15]

Total events: 1 (Oral Dex), 7 (Intramuscular Dex)
Heterogeneity: Not applicable
Test for overall effect: Z=1.83(P=0.07)

Favours oral dex 001 0.1 1 10 100 Favours intramuscular dex

Analysis 9.4. Comparison 9 Oral compared to intramuscular
dexamethasone, Outcome 4 Additional treatments: epinephrine.

Study or subgroup Oral Dex Intramus- Risk Ratio Weight Risk Ratio
cular Dex
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl

Donaldson 2003 25/46 28/49 <—> 60.44% 0.95[0.66,1.36]
Rittichier 2000 29/138 32/139 + 39.56% 0.91[0.59,1.42]
Total (95% Cl) 184 188 * 100% 0.94[0.71,1.24]
Total events: 54 (Oral Dex), 60 (Intramuscular Dex) ‘

Heterogeneity: Tau?=0; Chi*=0.02, df=1(P=0.88); 1>=0% ‘

Test for overall effect: Z=0.47(P=0.64) ‘

Favours oral dex 001 0.1 1 10 100 Favours intramuscular dex
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Analysis 9.5. Comparison 9 Oral compared to intramuscular
dexamethasone, Outcome 5 Additional treatments: mist tent.

Study or subgroup Oral Dex Intramus- Risk Ratio Weight Risk Ratio
cular Dex
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl

Rittichier 2000 4/138 3/139 —.— 100% 1.34[0.31,5.89]
Total (95% Cl) 138 139 * 100% 1.34[0.31,5.89]
1

Total events: 4 (Oral Dex), 3 (Intramuscular Dex)
Heterogeneity: Tau?=0; Chi*=0, df=0(P<0.0001); 1>=100%
Test for overall effect: Z=0.39(P=0.7)

Favoursoral dex 001 0.1 10 100 Favours intramuscular dex

Analysis 9.6. Comparison 9 Oral compared to intramuscular dexamethasone,
Outcome 6 Additional treatments: supplemental glucocorticoids.

Study or subgroup Oral Dex Intramus- Risk Ratio Weight Risk Ratio
cular Dex
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Rittichier 2000 12/138 11/139 B 100% 1.1[0.5,2.41]
Total (95% Cl) 138 139 ’ 100% 1.1[0.5,2.41]
Total events: 12 (Oral Dex), 11 (Intramuscular Dex) ‘
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.24(P=0.81) ‘
Favours oraldex 001 0.1 1 10 100 Favours intramuscular dex
Comparison 10. Oral compared to nebulised dexamethasone
Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Return visits or (re)admissions or 1 176 Risk Ratio (M-H, Random, 0.39[0.17,0.89]
both by inpatient/outpatient 95% Cl)
1.1 Outpatient 1 176 Risk Ratio (M-H, Random, 0.39[0.17,0.89]

95% Cl)

Analysis 10.1. Comparison 10 Oral compared to nebulised dexamethasone,
Outcome 1 Return visits or (re)admissions or both by inpatient/outpatient.

Study or subgroup Oral Dex Nebulised Dex Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
10.1.1 Outpatient
Luria 2001 7/85 19/91 —.— 100% 0.39[0.17,0.89]
Subtotal (95% CI) 85 91 e 100% 0.39[0.17,0.89]
Total events: 7 (Oral Dex), 19 (Nebulised Dex)
Favours oral dex 001 0.1 1 10 100 Favours nebulised dex
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Study or subgroup Oral Dex Nebulised Dex Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

Heterogeneity: Not applicable
Test for overall effect: Z=2.24(P=0.03)

Total (95% CI) 85 91 - 100% 0.39[0.17,0.89]
Total events: 7 (Oral Dex), 19 (Nebulised Dex)
Heterogeneity: Not applicable

Test for overall effect: Z=2.24(P=0.03)

Favoursoral dex 001 0.1 1 10 100 Favours nebulised dex

Comparison 11. Dexamethasone 0.30 mg/kg compared to 0.15 mg/kg

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Return visits or (re)admissions or 1 60 Risk Ratio (M-H, Random, 0.94[0.06, 14.27]

both by inpatient/outpatient 95% Cl)

1.1 Outpatient 1 60 Risk Ratio (M-H, Random, 0.94[0.06, 14.27]
95% Cl)

2 Additional treatments: epinephrine 1 60 Risk Ratio (M-H, Random, 0.43[0.19, 0.98]
95% Cl)

3 Additional treatments: supplemen- 1 60 Risk Difference (M-H, Ran- 0.0[-0.06, 0.06]

tal glucocorticoids dom, 95% Cl)

Analysis 11.1. Comparison 11 Dexamethasone 0.30 mg/kg compared to 0.15 mg/
kg, Outcome 1 Return visits or (re)admissions or both by inpatient/outpatient.

Study or subgroup Dex 0.30 mk/kg Dex 0.15 mg/kg Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
11.1.1 Outpatient ‘
Geelhoed 1995b 1/31 1/29 . 100% 0.94[0.06,14.27]
Subtotal (95% CI) 31 29 ——— 100% 0.94[0.06,14.27]
Total events: 1 (Dex 0.30 mk/kg), 1 (Dex 0.15 mg/kg)
Heterogeneity: Not applicable
Test for overall effect: Z=0.05(P=0.96)
Total (95% CI) 31 29 ——e N — 100% 0.94[0.06,14.27]
Total events: 1 (Dex 0.30 mk/kg), 1 (Dex 0.15 mg/kg)
Heterogeneity: Not applicable
Test for overall effect: Z=0.05(P=0.96)
Favours dex 0.30 mg/kg 001 0.1 1 10 100 Favours dex 0.15 mg/kg
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Analysis 11.2. Comparison 11 Dexamethasone 0.30 mg/kg compared
to 0.15 mg/kg, Outcome 2 Additional treatments: epinephrine.

Study or subgroup Dex 0.30 mg/kg Dex 0.15 mg/kg Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Geelhoed 1995b 6/31 13/29 B 100% 0.43[0.19,0.98]
Total (95% CI) 31 29 - 100% 0.43[0.19,0.98]

Total events: 6 (Dex 0.30 mg/kg), 13 (Dex 0.15 mg/kg)
Heterogeneity: Not applicable
Test for overall effect: Z=2(P=0.05)

Favours dex 0.30 mg/kg 001 0.1 1 10 100 Favours dex 0.15 mg/kg

Analysis 11.3. Comparison 11 Dexamethasone 0.30 mg/kg compared to 0.15
mg/kg, Outcome 3 Additional treatments: supplemental glucocorticoids.

Study or subgroup Dex 0.30 mg/kg Dex 0.15 mg/kg Risk Difference Weight Risk Difference
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

Geelhoed 1995b 0/31 0/29 -+ 100% 0[-0.06,0.06]

Total (95% Cl) 31 29 # 100% 0[-0.06,0.06]

Total events: 0 (Dex 0.30 mg/kg), 0 (Dex 0.15 mg/kg) ‘

Heterogeneity: Not applicable ‘

Test for overall effect: Not applicable ‘

Favours dex 0.30 mg/kg 1 0.5 0 0.5 1 Favours dex 0.15 mg/kg
Comparison 12. Dexamethasone 0.60 mg/kg compared to 0.30 mg/kg
Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Return visits or (re)admissions or 1 60 Risk Ratio (M-H, Random, 1.40[0.25,7.81]

both by inpatient/outpatient 95% Cl)

1.1 Outpatient 1 60 Risk Ratio (M-H, Random, 1.40[0.25,7.81]
95% Cl)

2 Additional treatments: epinephrine 1 60 Risk Ratio (M-H, Random, 0.78[0.27,2.28]
95% Cl)

3 Additional treatments: supplemen- 1 60 Risk Ratio (M-H, Random, 2.81[0.12, 66.40]

tal glucocorticoids 95% Cl)
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Analysis 12.1. Comparison 12 Dexamethasone 0.60 mg/kg compared to 0.30 mg/
kg, Outcome 1 Return visits or (re)admissions or both by inpatient/outpatient.

Study or subgroup Dex 0.60 mg/kg Dex 0.30 mg/kg Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl

12.1.1 Outpatient ‘

Geelhoed 1995a 3/31 2/29 B 100% 1.4[0.25,7.81]
Subtotal (95% Cl) 31 29 ‘ 100% 1.4[0.25,7.81]
Total events: 3 (Dex 0.60 mg/kg), 2 (Dex 0.30 mg/kg)
Heterogeneity: Not applicable

Test for overall effect: Z=0.39(P=0.7)

Total (95% Cl) 31 29 —i— 100% 1.4[0.25,7.81]
Total events: 3 (Dex 0.60 mg/kg), 2 (Dex 0.30 mg/kg)
Heterogeneity: Not applicable
Test for overall effect: Z=0.39(P=0.7)
Favours dex 0.60 mg/kg 001 0.1 1 10 100 Favours dex 0.30 mg/kg

Analysis 12.2. Comparison 12 Dexamethasone 0.60 mg/kg compared
to 0.30 mg/kg, Outcome 2 Additional treatments: epinephrine.

Study or subgroup Dex 0.60 mg/kg Dex 0.30 mg/kg Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

Geelhoed 1995a 5/31 6/29 B 100% 0.78[0.27,2.28]
Total (95% CI) 31 29 ¢ 100% 0.78[0.27,2.28]
Total events: 5 (Dex 0.60 mg/kg), 6 (Dex 0.30 mg/kg) ‘
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.45(P=0.65) ‘

1

Favours dex 0.60 mg/kg 001 0.1 10 100 Favours dex 0.30 mg/kg

Analysis 12.3. Comparison 12 Dexamethasone 0.60 mg/kg compared to 0.30
mg/kg, Outcome 3 Additional treatments: supplemental glucocorticoids.

Study or subgroup Dex 0.60 mg/kg Dex 0.30 mg/kg Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Geelhoed 19952 1/31 0/29 e 100% 2.81[0.12,66.4]
Total (95% CI) 31 29 e — 100% 2.81[0.12,66.4]

Total events: 1 (Dex 0.60 mg/kg), 0 (Dex 0.30 mg/kg)
Heterogeneity: Not applicable
Test for overall effect: Z=0.64(P=0.52)

Favours dex 0.60 mg/kg 001 0.1 1 10 100 Favours dex 0.30 mg/kg
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Comparison 13. Dexamethasone 0.60 mg/kg compared to 0.15 mg/kg

Outcome or subgroup title

No. of studies

No. of partici-
pants

Statistical method

Effect size

1 Croup score (change baseline - 1 41 Mean Difference (IV, Random, -0.15[-0.29,-0.01]

2 hours) by inpatient/outpatient 95% Cl)

1.1 Inpatient 1 41 Mean Difference (IV, Random, -0.15[-0.29,-0.01]
95% Cl)

2 Croup score (change baseline - 3 178 Mean Difference (IV, Random, -0.33[-0.50,-0.16]

6 hours) by inpatient/outpatient 95% Cl)

2.1 Inpatient 1 41 Mean Difference (IV, Random, -0.38 [-0.54,-0.22]
95% Cl)

2.2 OQutpatient 2 137 Mean Difference (IV, Random, -0.07 [-0.50, 0.35]
95% Cl)

3 Croup score (change baseline - 2 113 Mean Difference (IV, Random, 0.17[-1.45,1.78]

12 hours) by inpatient/outpatient 95% Cl)

3.1Inpatient 1 41 Mean Difference (IV, Random, -0.65 [-0.80, -0.50]
95% Cl)

3.2 OQutpatient 1 72 Mean Difference (IV, Random, 1.0[0.65, 1.35]
95% Cl)

4 Croup score (change baseline - 1 72 Mean Difference (IV, Random, 0.5[0.14, 0.86]

24 hours) by inpatient/outpatient 95% Cl)

4.1 Outpatient 1 72 Mean Difference (IV, Random, 0.5[0.14, 0.86]
95% Cl)

5 Return visits or (re)admissions 2 129 Risk Ratio (M-H, Random, 95% 0.92 [0.54, 1.55]

or both by inpatient/outpatient Cl)

5.1 Outpatient 2 129 Risk Ratio (M-H, Random, 95% 0.92 [0.54, 1.55]
cl)

6 Length of stay by inpatient/out- 1 72 Mean Difference (IV, Random, 2.0[-2.16,6.16]

patient 95% Cl)

6.1 Outpatient 1 72 Mean Difference (IV, Random, 2.0[-2.16,6.16]
95% Cl)

7 Additional treatments: epi- 1 65 Risk Ratio (M-H, Random, 95% 1.10[0.07, 16.80]

nephrine Cl)

8 Additional treatments: intuba- 1 41 Risk Difference (M-H, Random, 0.0[-0.09, 0.09]

tion/tracheotomy 95% Cl)

9 Additional treatments: mist tent 1 72 Risk Ratio (M-H, Random, 95% 1.13[0.69, 1.84]
ol)

10 Additional treatments: supple- 1 57 Risk Ratio (M-H, Random, 95% 0.89[0.27,2.97]

mental glucocorticoids

Cl)
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Analysis 13.1. Comparison 13 Dexamethasone 0.60 mg/kg compared to 0.15 mg/
kg, Outcome 1 Croup score (change baseline - 2 hours) by inpatient/outpatient.

Study or subgroup Dex 0.60 mg/kg Dex 0.15 mg/kg Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI
13.1.1 Inpatient ‘
Chub-Uppakarn 2007 20 -1.2(0.2) 21 -1(0.2) . 100% -0.15[-0.29,-0.01]
Subtotal *** 20 21 L 100% -0.15[-0.29,-0.01]
Heterogeneity: Not applicable
Test for overall effect: Z=2.04(P=0.04)
Total *** 20 21 * 100% -0.15[-0.29,-0.01]
Heterogeneity: Not applicable
Test for overall effect: Z=2.04(P=0.04) ‘ ‘ ‘ ‘

Favours 0.60 mg/kg 2 -1 0 1 2 Favours 0.15 mg/kg

Analysis 13.2. Comparison 13 Dexamethasone 0.60 mg/kg compared to 0.15 mg/
kg, Outcome 2 Croup score (change baseline - 6 hours) by inpatient/outpatient.

Study or subgroup Dex 0.60 mg/kg Dex 0.15 mg/kg Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
13.2.1 Inpatient
Chub-Uppakarn 2007 20 -2.7(0.3) 21 -2.4(0.3) . 84.9% -0.38[-0.54,-0.22]
Subtotal *** 20 21 ¢ 84.9% -0.38[-0.54,-0.22]
Heterogeneity: Not applicable
Test for overall effect: Z=4.67(P<0.0001)
13.2.2 Outpatient
Alshehr 2005 36 -2.9(2.4) 36 -3.1(1.8)  a— 2.96% 0.2[-0.78,1.18]
Fifoot 2007 31 -2.2(1) 34 -2.1(1) —H 12.14% -0.14[-0.62,0.34]
Subtotal *** 67 70 <o 15.1% -0.07[-0.5,0.35]
Heterogeneity: Tau?=0; Chi*=0.37, df=1(P=0.54); 1>=0%
Test for overall effect: Z=0.34(P=0.73)
Total *** 87 91 ¢ 100% -0.33[-0.5,-0.16]
Heterogeneity: Tau?=0; Chi*=2.08, df=2(P=0.35); I*=3.9%
Test for overall effect: Z=3.86(P=0)
Test for subgroup differences: Chi?=1.71, df=1 (P=0.19), 1>=41.43%

Favours dex 0.60 mg/kg 2 -l 0 1 2 Favours dex 0.15 mg/kg

Analysis 13.3. Comparison 13 Dexamethasone 0.60 mg/kg compared to 0.15 mg/
kg, Outcome 3 Croup score (change baseline - 12 hours) by inpatient/outpatient.

Study or subgroup Dex 0.60 mg/kg Dex 0.15 mg/kg Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
13.3.1 Inpatient
Chub-Uppakarn 2007 20 -3.6(0.3) 21 -2.9(0.3) [ | 50.46% -0.65[-0.8,-0.5]
Favours dex 0.60 mg/kg -5 2.5 0 25 5 Favours dex 0.15 mg/kg
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Study or subgroup Dex 0.60 mg/kg Dex 0.15 mg/kg Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Subtotal *** 20 21 (] 50.46% -0.65[-0.8,-0.5]
Heterogeneity: Not applicable
Test for overall effect: Z=8.32(P<0.0001)
13.3.2 Outpatient
Alshehr 2005 36 -2.5(0.8) 36 -3.5(0.8) 3 49.54% 1[0.65,1.35]
Subtotal *** 36 36 ¢ 49.54% 1[0.65,1.35]
Heterogeneity: Not applicable
Test for overall effect: Z=5.66(P<0.0001)
Total *** 56 57 —— 100% 0.17[-1.45,1.78]
Heterogeneity: Tau?=1.34; Chi*>=72.89, df=1(P<0.0001); 1>=98.63%
Test for overall effect: Z=0.2(P=0.84)
Test for subgroup differences: Chi*=72.89, df=1 (P<0.0001), 1?=98.63% ‘ ‘ ‘ ‘

Favours dex 0.60 mg/kg 5 2.5 0 25 5 Favours dex 0.15 mg/kg

Analysis 13.4. Comparison 13 Dexamethasone 0.60 mg/kg compared to 0.15 mg/
kg, Outcome 4 Croup score (change baseline - 24 hours) by inpatient/outpatient.

Study or subgroup Dex 0.60 mg/kg Dex 0.15 mg/kg Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
13.4.1 Outpatient
Alshehr 2005 36 -3.5(0.8) 36 -4(0.8) l 100% 0.5[0.14,0.86]
Subtotal *** 36 36 <> 100% 0.5[0.14,0.86]

Heterogeneity: Not applicable
Test for overall effect: Z=2.7(P=0.01)

Total *** 36 36 <o 100% 0.5[0.14,0.86]
Heterogeneity: Not applicable
Test for overall effect: Z=2.7(P=0.01)

Favours dex 0.60 mg/kg 2 -l 0 1 2 Favours dex 0.15 mg/kg

Analysis 13.5. Comparison 13 Dexamethasone 0.60 mg/kg compared to 0.15 mg/
kg, Outcome 5 Return visits or (re)admissions or both by inpatient/outpatient.

Study or subgroup Dex 0.60 mg/kg Dex 0.15 mg/kg Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
13.5.1 Outpatient ‘
Alshehr 2005 14/36 15/36 —.— 86.14% 0.93[0.53,1.64]
Fifoot 2007 3/27 4/30 + 13.86% 0.83[0.2,3.39]
Subtotal (95% CI) 63 66 ¢ 100% 0.92[0.54,1.55]

Total events: 17 (Dex 0.60 mg/kg), 19 (Dex 0.15 mg/kg)
Heterogeneity: Tau?=0; Chi>=0.02, df=1(P=0.88); 1>=0%
Test for overall effect: Z=0.32(P=0.75)

|
\
1

Total (95% Cl) 63 66 ¢ 100% 0.92[0.54,1.55]
Total events: 17 (Dex 0.60 mg/kg), 19 (Dex 0.15 mg/kg)
Favours dex 0.60 mg/kg 01 02 0.5 2 5 10 Favours dex0.15 mg/kg
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Study or subgroup Dex 0.60 mg/kg Dex 0.15 mg/kg Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Heterogeneity: Tau?=0; Chi*=0.02, df=1(P=0.88); 1>=0%
Test for overall effect: Z=0.32(P=0.75)
Favours dex 0.60 mg/kg 01 02 0.5 1 2 10 Favours dex 0.15 mg/kg

Analysis 13.6. Comparison 13 Dexamethasone 0.60 mg/kg compared
to 0.15 mg/kg, Outcome 6 Length of stay by inpatient/outpatient.

Study or subgroup Dex 0.60 mg/kg Dex 0.15 mg/kg Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
13.6.1 Outpatient
Alshehr 2005 36 28 (8.5) 36 26 (9.5) . 100% 2[-2.16,6.16]
Subtotal *** 36 36 ——e 100% 2[-2.16,6.16]
Heterogeneity: Not applicable
Test for overall effect: Z=0.94(P=0.35)
Total *** 36 36 ——e 100% 2[-2.16,6.16]
Heterogeneity: Not applicable
Test for overall effect: Z=0.94(P=0.35)

Favours dex 0.60 mg/kg

Favours dex 0.15 mg/kg

Analysis 13.7. Comparison 13 Dexamethasone 0.60 mg/kg compared
to 0.15 mg/kg, Outcome 7 Additional treatments: epinephrine.

Study or subgroup Dex 0.60 mg/kg Dex 0.15 mg/kg Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

Fifoot 2007 1/31 1/34 B 100% 1.1[0.07,16.8]
Total (95% ClI) 31 34 * 100% 1.1[0.07,16.8]
Total events: 1 (Dex 0.60 mg/kg), 1 (Dex 0.15 mg/kg) ‘

Heterogeneity: Not applicable ‘

Test for overall effect: Z=0.07(P=0.95) ‘

Favours dex 0.60 mg/kg 0.002 0.1 1 10 500 Favours dex 0.15 mg/kg

Analysis 13.8. Comparison 13 Dexamethasone 0.60 mg/kg compared to
0.15 mg/kg, Outcome 8 Additional treatments: intubation/tracheotomy.

Study or subgroup Dex 0.60 mg/kg Dex 0.15 mg/kg Risk Difference Weight Risk Difference
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl

Chub-Uppakarn 2007 0/20 0/21 . 100% 0[-0.09,0.09]
Total (95% CI) 20 21 * 100% 0[-0.09,0.09]
Total events: 0 (Dex 0.60 mg/kg), 0 (Dex 0.15 mg/kg) ‘

Heterogeneity: Not applicable ‘

Test for overall effect: Not applicable ‘

Favours dex 0.60 mg/kg -1 0.5 0 0.5 1 Favours dex 0.15 mg/kg
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Analysis 13.9. Comparison 13 Dexamethasone 0.60 mg/kg compared
to 0.15 mg/kg, Outcome 9 Additional treatments: mist tent.

Study or subgroup Dex 0.60 mg/kg Dex 0.15 mg/kg Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Alshehr 2005 18/36 16/36 . 100% 1.13[0.69,1.84]
Total (95% CI) 36 36 # 100% 1.13[0.69,1.84]

Total events: 18 (Dex 0.60 mg/kg), 16 (Dex 0.15 mg/kg) ‘
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.47(P=0.64) ‘

1

Favours dex 0.60 mg/kg 001 0.1 10 100 Favours dex 0.15 mg/kg

Analysis 13.10. Comparison 13 Dexamethasone 0.60 mg/kg compared to 0.15
mg/kg, Outcome 10 Additional treatments: supplemental glucocorticoids.

Study or subgroup Dex 0.60 mg/kg Dex 0.15 mg/kg Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

Fifoot 2007 427 5/30 B 100% 0.89[0.27,2.97]
Total (95% CI) 27 30 ¢ 100% 0.89[0.27,2.97]
Total events: 4 (Dex 0.60 mg/kg), 5 (Dex 0.15 mg/kg) ‘
Heterogeneity: Tau?=0; Chi?=0, df=0(P<0.0001); 1>=100% ‘
Test for overall effect: Z=0.19(P=0.85) ‘

1

Favours dex 0.60 mg/kg ~ 0-01 0.1 10 100 Favours dex 0.15 mg/kg

ADDITIONAL TABLES

Table 1. Number needed to treat for an additional beneficial outcome for return visits or (re)admissions or both for
any glucocorticoid compared to placebo

Baseline rate (%) NNTB (95% Cl)

Mean baseline rate

30.62 7(5t012)

Smallest baseline rate

2.06 102 (78to 179)

Largest baseline rate

72.00 3(2to5)

NNTB: number needed to treat for an additional beneficial outcome

Glucocorticoids for croup in children (Review) 149
Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Table 2. Dexamethasone compared to budesonide for croup

Dexamethasone compared to budesonide for croup

Patient or population: children with croup
Intervention: dexamethasone
Comparison: budesonide

Outcomes Anticipated absolute effects* (95% CI)  Relative Ne of par- Certainty Comments**
effect ticipants of the evi-
Budesonide Dexamethasone (95% CI) (studies) dence
(GRADE)
Change in croup score. The mean The mean changein - 326 &P Astandard de-
Assessed with different changeincroup  croup score was 0.46 (4 RCTs) Lowa, b viation of 0.46
scores in different stud- scorewas-2.93  standard deviations represents a
ies. Lower scores mean to -2.00. more (0.79 more to moderate dif-
fewer symptoms. (fol- 0.13 more). ference be-
low-up: 6 hours) tween groups.
Change in croup score. The mean The mean change in - 84 DO A standard de-
Assessed with different changeincroup croup score was 0.75 (2 RCTs) Lowe, d viation of 0.75
scores in different stud- score was-3.07  standard deviations represents a
ies. Lower scores mean to0-2.33. more (1.19 more to large differ-
fewer symptoms. (fol- 0.30 more). ence between
low-up: 12 hours) groups.
Return visits or (re)ad- Study population RR 0.69 374 @O
missions or both (0.40to (5 RCTs) MODERA-
122 per 1000 84 per 1000 1.22) TEe
(49 to 149)
Adverse events 4/6 (67%) studies reported collecting adverse events data, and 3/4 (75%) studies reported no serious

adverse events (Duman 2005; Johnson 1998; Vad Pedersen 1998). Klassen 1998 reported 1 case of oral
thrush in the budesonide group (1/65, 1.5%), and 1 case of hives and 1 case of violent behaviour in the
dexamethasone group (2/69, 2.9%).

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the
relative effect of the intervention (and its 95% Cl).

**We used Cohen's interpretation of effect sizes to determine the magnitude of the difference between groups (0.2 represents a
small effect, 0.5 represents a medium effect, 0.8 represents a large effect).

Cl: confidence interval; RCT: randomised controlled trial; RR: risk ratio

GRADE Working Group grades of evidence

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the ef-
fect, but there is a possibility that it is substantially different.

Low certainty: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the
effect.

Very low certainty: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the
estimate of effect.

adWe downgraded by one level for risk of bias. The contributing studies were at high (n = 2) and unclear (n = 2) risk of bias. Allocation
concealment was unclearin two studies; blinding was unclear in two studies; and one study was unblinded. There was a baseline imbalance
in croup score in one study.

bwe downgraded by one level for inconsistency. There was substantial heterogeneity (1 = 51%), and variation in point estimates.

We downgraded by one level for risk of bias. The contributing studies were at high risk of bias. Allocation concealment was unclear in both
studies; blinding was unclear in one study, and the other study was unblinded. There was a baseline imbalance in croup score in one study.
dwe downgraded by one level for imprecision. The sample size was small (did not meet the optimal information size).
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eWe downgraded by one level for imprecision. The sample size was small (did not meet the optimal information size). The effect estimate
included a null effect as well as considerable benefit for dexamethasone compared to budesonide.

Table 3. Dexamethasone compared to beclomethasone for croup

Dexamethasone compared to beclomethasone for croup

Patient or population: children with croup
Intervention: dexamethasone
Comparison: beclomethasone

Outcomes Anticipated absolute effects* (95% Cl) Relative effect Ne of partici- Certainty of the
(95% ClI) pants evidence
Beclomethasone Dexamethasone (studies) (GRADE)
Return visits or Study population RD 0.00 39 [2lICI)
(re)admissions or (-0.09 t0 0.09) (LRCT) LOwa, b
both 0 per 1000 0 per 1000
(0to0)
Adverse events Eboriadou 2010 reported no adverse events related to the glucocorticoids.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the
relative effect of the intervention (and its 95% Cl).

Cl: confidence interval; RCT: randomised controlled trial; RD: risk difference

GRADE Working Group grades of evidence

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the ef-
fect, but there is a possibility that it is substantially different.

Low certainty: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the
effect.

Very low certainty: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the
estimate of effect.

aWe downgraded by one level for inconsistency. As there was only one study in the analysis, there was no evidence of consistency.
bwe downgraded by one level for imprecision. The sample size was small (did not meet the optimal information size).

Table 4. Dexamethasone compared to betamethasone for croup

Dexamethasone compared to betamethasone for croup

Patient or population: children with croup
Intervention: dexamethasone
Comparison: betamethasone

Outcomes Anticipated absolute effects* (95% Cl) Relative ef- Ne of partici- Certainty of

fect pants the evidence
Betamethasone Dexamethasone (95% ClI) (studies) (GRADE)

Change in croup score. As- The meanchange  The mean changein - 52 [2loCIC)

sessed with the Westley croup  in croup score croup score was 1.38 (LRCT) VERY LOWa, b,

score. Lower scores mean few-  from 1 study was units more (2.58 more c

er symptoms. (follow-up: 2 -1.68. to 0.18 more).

hours)
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Table 4. Dexamethasone compared to betamethasone for croup (continued)

Cochrane Database of Systematic Reviews

Change in croup score. As- The meanchange  The mean changein - 52 @000

sessed with the Westley croup  in croup score croup score was 1.53 (1LRCT) VERY LOWY; &,
score. Lower scores mean few-  from 1 study was units more (2.75 more f

er symptomes. (follow-up: 6 -1.89. to 0.31 more).

hours)

Return visits or (re)admissions  Study population RR 0.95 52 OO

or both (0.67 to 1.34) (1RCT) VERY LOWS h

731 per 1000 694 per 1000

(490 to 979)

Adverse events Amir 2006 did not report collecting adverse events data.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the
relative effect of the intervention (and its 95% Cl).

Cl: confidence interval; RCT: randomised controlled trial; RR: risk ratio

GRADE Working Group grades of evidence

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the ef-
fect, but there is a possibility that it is substantially different.

Low certainty: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the
effect.

Very low certainty: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the
estimate of effect.

aWe downgraded by one level for risk of bias. The one contributing study was at high risk of bias. Allocation concealment was unclear, and
the study was not blinded. There was a baseline imbalance in croup score.

bwe downgraded by one level for inconsistency. As there was only one study in the analysis, there was no evidence of consistency.

cWe downgraded by one level for imprecision. The sample size was small (did not meet the optimal information size).

dwe downgraded by one level for risk of bias. The one contributing study was at high risk of bias. Allocation concealment was unclear, and
the study was not blinded. There was a baseline imbalance in croup score.

eWe downgraded by one level for inconsistency. As there was only one study in the analysis, there was no evidence of consistency.

fwe downgraded by one level for imprecision. The sample size was small (did not meet the optimal information size).

8We downgraded by one level for inconsistency. As there was only one study in the analysis, there was no evidence of consistency.

hwe downgraded by two levels for imprecision. The sample size was small (did not meet the optimal information size). The effect estimate
included both the null effect and appreciable benefit or harm for dexamethasone compared to betamethasone.

Table 5. Dexamethasone compared to prednisolone for croup

Dexamethasone compared to prednisolone for croup

Patient or population: children with croup
Intervention: dexamethasone
Comparison: prednisolone

Outcomes Anticipated absolute effects* (95% Cl) Relative ef- Ne of partici- Certainty of
fect pants the evidence
Prednisolone Dexamethasone (95% ClI) (studies) (GRADE)
Change in croup score. As- The meanchange  The mean changein - 99 PO
sessed with the Westley croup  in croup score croup score was 0.19 (LRCT) LOwa, b
score. Lower scores mean few-  from 1 study was units less (0.17 more to
er symptomes. (follow-up: 6 -2.35. 0.55 less).
hours)
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Table 5. Dexamethasone compared to prednisolone for croup (continued)

Return visits or (re)admissions  Study population RR0.39 306 BDDO
or both (0.19t0 0.79) (3 RCTs) MODERATEC
200 per 1000 78 per 1000
(38 to0 158)
Adverse events Fifoot 2007, Garbutt 2013, and Sparrow 2006 reported no serious adverse events related to the glu-

cocorticoids.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the
relative effect of the intervention (and its 95% Cl).

Cl: confidence interval; RCT: randomised controlled trial; RR: risk ratio

GRADE Working Group grades of evidence

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the ef-
fect, but there is a possibility that it is substantially different.

Low certainty: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the
effect.

Very low certainty: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the
estimate of effect.

adWe downgraded by one level for inconsistency. As there was only one study in the analysis, there was no evidence of consistency.
bwe downgraded by one level for imprecision. The sample size was small (did not meet the optimal information size).
We downgraded by one level for imprecision. The sample size was small (did not meet the optimal information size).

Table 6. Budesonide and dexamethasone compared to dexamethasone for croup

Budesonide and dexamethasone compared to dexamethasone for croup

Patient or population: children with croup
Intervention: budesonide and dexamethasone
Comparison: dexamethasone

Outcomes Anticipated absolute effects* (95% Cl) Relative Ne of par- Certainty Com-
effect ticipants of the evi- ments**
Dexametha- Budesonide and dexam-  (95% Cl) (studies) dence
sone ethasone (GRADE)
Change in croup score. The mean The mean changein - 255 BBPO Astandard
Assessed with different  changein croup croup score was 0.05 (3RCTs) MODER- deviation
scores in different stud-  scorewas-3.24  standard deviations less ATEC of 0.05 rep-
ies. Lower scores mean to-1.80. (0.19 more to 0.30 less). resents a
fewer symptomes. (fol- minimal
low-up: 6 hours) difference
between
groups.
Return visits or (re)ad- Study population RR0.91 254 DBOO
missions or both (0.45to (3RCTs) LOwWb
100 per 1000 91 per 1000 1.83)
(45 to 183)
Adverse events 1/3 (33%) studies reported collecting adverse events data. Klassen 1998 reported no adverse events in the

dexamethasone or dexamethasone and budesonide group.
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Table 6. Budesonide and dexamethasone compared to dexamethasone for croup (continued)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the
relative effect of the intervention (and its 95% Cl).

**We used Cohen's interpretation of effect sizes to determine the magnitude of the difference between groups (0.2 represents a
small effect, 0.5 represents a medium effect, 0.8 represents a large effect).

Cl: confidence interval; RCT: randomised controlled trial; RR: risk ratio

GRADE Working Group grades of evidence

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the ef-
fect, but there is a possibility that it is substantially different.

Low certainty: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the
effect.

Very low certainty: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the
estimate of effect.

aWe downgraded by one level for imprecision. The sample size was small (did not meet the optimal information size).
bwe downgraded by two levels for imprecision. The sample size was small (did not meet the optimal information size). The effect estimate
included both the null effect and a significant benefit or harm for dexamethasone and budesonide compared to dexamethasone alone.

Table 7. Budesonide and dexamethasone compared to budesonide for croup

Budesonide and dexamethasone compared to budesonide for croup

Patient or population: children with croup
Intervention: budesonide and dexamethasone
Comparison: budesonide

Outcomes Anticipated absolute effects* (95% Cl) Relative ef- Ne of partici- Certainty of
fect pants the evidence
Budesonide Budesonide and dexam-  (95% Cl) (studies) (GRADE)
ethasone
Changein croup score.As-  The mean changein The mean changeincroup - 129 PO
sessed with the Westley croup score from 1 score was 0.20 units more (1LRCT) LOwWa, b
croup score. Lower scores study was -2.30. (0.59 more to 0.19 less).

mean fewer symptoms.
(follow-up: 6 hours)

Return visits or (re)admis-  Study population RD 0.00 129 B®DOO
sions or both (-0.03 t0 0.03) (LRCT) Lowe.d
0 per 1000 0 per 1000
(0to0)
Adverse events Klassen 1998 reported 1 case of oral thrush in the budesonide group (1/65, 1.5%) and no adverse events

in the dexamethasone and budesonide group.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the
relative effect of the intervention (and its 95% Cl).

Cl: confidence interval; RCT: randomised controlled trial; RD: risk difference

GRADE Working Group grades of evidence

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the ef-
fect, but there is a possibility that it is substantially different.
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Table 7. Budesonide and dexamethasone compared to budesonide for croup (continued)
Low certainty: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the
effect.
Very low certainty: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the
estimate of effect.

aWe downgraded by one level for inconsistency. As there was only one study in the analysis, there was no evidence of consistency.
bwe downgraded by one level for imprecision. The sample size was small (did not meet the optimal information size).
cWe downgraded by one level for inconsistency. As there was only one study in the analysis, there was no evidence of consistency.
dwe downgraded by one level for imprecision. The sample size was small (did not meet the optimal information size).

Table 8. Oral dexamethasone compared to intramuscular dexamethasone for croup

Oral dexamethasone compared to intramuscular dexamethasone for croup

Patient or population: children with croup
Intervention: oral dexamethasone
Comparison: intramuscular dexamethasone

Outcomes Anticipated absolute effects* (95% ClI) Relative effect Ne of partici- Certainty of the
(95% ClI) pants evidence
Intramuscular dexam-  Oral dexamethasone (studies) (GRADE)
ethasone
Return visits or Study population RR0.81 440 BP0
(re)admissions (0.58t01.12) (3RCTs) MODERATEY
or both 259 per 1000 210 per 1000
(150 to 290)
Adverse events None of the studies reported collecting adverse events data.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the
relative effect of the intervention (and its 95% Cl).

Cl: confidence interval; RCT: randomised controlled trial; RR: risk ratio

GRADE Working Group grades of evidence

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the ef-
fect, but there is a possibility that it is substantially different.

Low certainty: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the
effect.

Very low certainty: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the
estimate of effect.

aWe downgraded by one level for imprecision. The effect estimate included both a null effect and substantial benefit for oral compared
to intramuscular dexamethasone.

Table 9. Oral dexamethasone compared to nebulised dexamethasone for croup

Oral dexamethasone compared to nebulised dexamethasone for croup

Patient or population: children with croup
Intervention: oral dexamethasone
Comparison: nebulised dexamethasone
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Table 9. Oral dexamethasone compared to nebulised dexamethasone for croup (continued)

Outcomes Anticipated absolute effects* (95% ClI) Relative effect Ne of partici- Certainty of the
(95% ClI) pants evidence
Nebulised dexam- Oral dexamethasone (studies) (GRADE)
ethasone
Return visits or Study population RR0.39 176 ®BoO
(re)admissions or (0.17 to 0.89) (LRCT) LOwa, b
both 209 per 1000 81 per 1000
(35 to 186)
Adverse events None of the studies reported collecting adverse events data.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the
relative effect of the intervention (and its 95% Cl).

Cl: confidence interval; RCT: randomised controlled trial; RR: risk ratio

GRADE Working Group grades of evidence

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the ef-
fect, but there is a possibility that it is substantially different.

Low certainty: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the
effect.

Very low certainty: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the
estimate of effect.

aWe downgraded by one level for inconsistency. As there was only one study in the analysis, there was no evidence of consistency.
bwe downgraded by one level for imprecision. The sample size was small (did not meet the optimal information size).

Table 10. Dexamethasone 0.30 mg per kg compared to dexamethasone 0.15 mg per kg for croup

Dexamethasone 0.30 mg per kg compared to dexamethasone 0.15 mg per kg for croup

Patient or population: children with croup
Intervention: dexamethasone 0.30 mg per kg
Comparison: dexamethasone 0.15 mg per kg

Outcomes Anticipated absolute effects* (95% ClI) Relative effect Ne of partici- Certainty of the
(95% ClI) pants evidence
Dexamethasone 0.15 Dexamethasone 0.30 mg (studies) (GRADE)
mg per kg perkg
Return visits or Study population RR 0.94 60 f2lelelo)
(re)admissions (0.06 to 14.27) (1 RCT) VERY LOWa, b
or both 34 per 1000 32 per 1000
(2 to 492)
Adverse events Geelhoed 1995b did not report collecting adverse events data.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the
relative effect of the intervention (and its 95% Cl).

Cl: confidence interval; RCT: randomised controlled trial; RR: risk ratio

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect.
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Table 10. Dexamethasone 0.30 mg per kg compared to dexamethasone 0.15 mg per kg for croup (continued)
Moderate certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the ef-
fect, but there is a possibility that it is substantially different.
Low certainty: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the
effect.
Very low certainty: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the
estimate of effect.

aWe downgraded by one level for inconsistency. As there was only one study in the analysis, there was no evidence of consistency.
bwe downgraded by two levels for imprecision. The sample size was small (did not meet the optimal information size). The effect estimate
included significant benefit, the null effect, and potential harm for 0.30 mg/kg compared to 0.15 mg/kg dexamethasone.

Table 11. Dexamethasone 0.60 mg per kg compared to dexamethasone 0.30 mg per kg for croup

Dexamethasone 0.60 mg per kg compared to dexamethasone 0.30 mg per kg for croup

Patient or population: children with croup
Intervention: dexamethasone 0.60 mg per kg
Comparison: dexamethasone 0.30 mg per kg

Outcomes Anticipated absolute effects* (95% ClI) Relative effect Ne of partici- Certainty of the
(95% ClI) pants evidence
Dexamethasone 0.30  Dexamethasone 0.60 mg (studies) (GRADE)
mg per kg per kg
Return visits or Study population RR 1.40 60 000
(re)admissions (0.25t0 7.81) (LRCT) VERY LOWa, b
or both 69 per 1000 97 per 1000
(17 to 539)
Adverse events Geelhoed 1995a did not report collecting adverse events data.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the
relative effect of the intervention (and its 95% Cl).

Cl: confidence interval; RCT: randomised controlled trial; RR: risk ratio

GRADE Working Group grades of evidence

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the ef-
fect, but there is a possibility that it is substantially different.

Low certainty: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the
effect.

Very low certainty: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the
estimate of effect.

aWe downgraded by one level for inconsistency. As there was only one study in the analysis, there was no evidence of consistency.
bwe downgraded by two levels for imprecision. The sample size was small (did not meet the optimal information size). The effect estimate
included significant benefit, the null effect, and potential for harm for 0.60 mg/kg compared to 0.30 mg/kg dexamethasone.

Table 12. Dexamethasone 0.60 mg per kg compared to dexamethasone 0.15 mg per kg for croup

Dexamethasone 0.60 mg per kg compared to dexamethasone 0.15 mg per kg for croup

Patient or population: children with croup
Intervention: dexamethasone 0.60 mg per kg
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Table 12. Dexamethasone 0.60 mg per kg compared to dexamethasone 0.15 mg per kg for croup (continued)
Comparison: dexamethasone 0.15 mg per kg

Outcomes Anticipated absolute effects* (95% Cl) Relative ef- Ne of partici- Certainty of
fect pants the evidence
Dexamethasone  Dexamethasone 0.60  (95%Cl) (studies) (GRADE)
0.15 mg per kg mg per kg
Change in croup score. As- The meanchange  The mean changein - 41 [2ICIC)
sessed with the Westley croup  in croup score croup score was 0.15 LOwa, b
score. Lower scores mean few-  from 1 study was units more (0.29 more (1RCT)
er symptoms. (follow-up: 2 -1.05. to 0.01 more).
hours)
Change in croup score. As- The meanchange  The mean changein - 178 SBPO
sessed with the Westley croup  in croup scorewas  croup score was 0.33 (3 RCTs) MODERATEC
score. Lower scores mean few-  -3.10 to -2.09. units more (0.50 more
er symptomes. (follow-up: 6 to 0.16 more).
hours)
Change in croup score. As- The meanchange  The mean changein - 113 @000
sessed with the Westley croup ~ in croup scorewas  croup score was 0.17 (2RRCTs) VERY LOWd, e
score. Lower scores mean few-  -3.50 to -2.95. units less (1.45 more to
er symptoms. (follow-up: 12 1.78 less).
hours)
Change in croup score. As- The meanchange  The mean changein - 72 ®POO
sessed with the Westley croup  in croup score croup score was 0.50 (1LRCT) Lowf, g
score. Lower scores mean few-  from 1 study was units less (0.14 less to
er symptoms. (follow-up: 24 -4.00. 0.86 less).
hours)
Return visits or (re)admissions  Study population RR0.92 129 BDOO
or both (0.54 to 1.55) (2 RCTs) Lowh
288 per 1000 265 per 1000
(155 to 446)

Adverse events

Alshehr 2005 reported 1 case of bacterial tracheitis and 2 cases of bronchopneumonia in the 0.60
mg/kg dexamethasone group (3/36, 8.3%) and no adverse events in the 0.15 mg/kg dexametha-

sone group. Chub-Uppakarn 2007 and Fifoot 2007 reported no adverse events from 0.15 mg/kg or
0.60 mg/kg dexamethasone.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the
relative effect of the intervention (and its 95% Cl).

Cl: confidence interval; RCT: randomised controlled trial; RR: risk ratio

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the ef-
fect, but there is a possibility that it is substantially different.
Low certainty: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the

effect.

Very low certainty: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the

estimate of effect.

adWe downgraded by one level for inconsistency. As there was only one study in the analysis, there was no evidence of consistency.

bwe downgraded by one level for imprecision. The sample size was small (did not meet the optimal information size).
We downgraded by one level for imprecision. The sample size was small (did not meet the optimal information size).
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dwe downgraded by two levels level for inconsistency. There was considerable heterogeneity (12 = 99%), and variation in point estimates.
The 95% confidence intervals did not overlap.

eWe downgraded by two levels for imprecision. The sample size was small (did not meet the optimal information size). The effect estimate
included both the null effect and appreciable benefit and harm for 0.60 mg/kg compared to 0.15 mg/kg dexamethasone.

fwe downgraded by one level for inconsistency. As there was only one study in the analysis, there was no evidence of consistency.

8We downgraded by one level for imprecision. The sample size was small (did not meet the optimal information size).

hwe downgraded by two levels for imprecision. The sample size was small (did not meet the optimal information size). The effect estimate
included the null effect as well as appreciable benefit and harm for 0.60 mg/kg compared to 0.15 mg/kg dexamethasone.

APPENDICES

Appendix 1. Search strategies for the 2018 update

Ovid MEDLINE(R) Epub Ahead of Print, In-Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R)
1946 to Present

Search strategy
Adrenal Cortex Hormones/ (60364)

2 Beclomethasone/ (2922)

3 exp Betamethasone/ (6916)

4 Budesonide/ (4068)

5 Cortisone/ (19496)

6 Corticosterone/ (24404)

7 Cortodoxone/ (839)

8 Dexamethasone/ (48406)

9 exp Glucocorticoids/ (180113)

10 Hydrocortisone/ (68362)

11 Hydroxycorticosteroids/ (373)

12 exp Methylprednisolone/ (18208)
13 Prednisolone/ (31247)

14 Prednisone/ (37573)

15 Pregnenolone/ (4281)

16 Pregnenediones/ (2129)

17 Tetrahydrocortisol/ (268)

18 Triamcinolone/ (3619)

19 adrenal cortex hormone*.tw,kf,nm. (60630)
20 becl?met*.tw,kf,nm. (3790)

21 betamet?asone*.tw,kf,nm. (7296)
22 budesonide*.tw,kf,nm. (5626)

23 clobetasol*.tw,kf,nm. (1588)

24 corticoid*.tw,kf,nm. (5892)
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25 corticosteroid*.tw,kf,nm. (92787)

26 corticosterone*.tw,kf,nm. (32273)

27 cortisone*.tw,kf,nm. (23088)

28 cortodoxone*.tw,kf,nm. (839)

29 dexamet?asone*.tw,kf,nm. (66433)

30 glucocortico*.tw,kf,nm. (103275)

31 hydrocortisone*.tw,kf,nm. (73211)

32 hydroxycorticosteroid*.tw,kf,nm. (6722)

33 hydroxypregnenolone*.tw,kf,nm. (960)

34 methylprednisolone*.tw,kf,nm. (24326)

35 prednisolone*.tw,kf,nm. (42949)

36 prednisone*.tw,kf,nm. (50091)

37 pregnenedione*.tw,kf,nm. (2134)

38 pregnenolone*.tw,kf,nm. (6983)

39 tetrahydrocortisol*.tw,kf,nm. (483)

40 triamcinolone*.tw,kf,nm. (10882)

41 or/1-40 [Combined MeSH & text words for glucocorticoids] (446199)
42 exp Laryngitis/ (3890)

43 (croup* or pseudocroup*).tw,kf. (1613)

44 (laryngo tracheo bronch* or laryngotracheobronch*).tw,kf. (520)
45 (laryngo tracheit* or laryngotracheit*).tw,kf. (807)

46 laryngit*.tw,kf. (1906)

47 or/42-46 [Combined MeSH & text words for croup] (6129)
48 and/41,47 [Combined concepts for glucocorticoids & croup] (582)
49 randomized controlled trial.pt. (456662)

50 controlled clinical trial.pt. (92277)

51 randomized.ab. (406831)

52 placebo.ab. (187642)

53 drug therapy.fs. (2003729)

54 randomly.ab. (287587)

55 trial.ab. (422510)

56 groups.ab. (1778613)

57 or/49-56 (4169633)

58 exp animals/ not humans.sh. (4438451)
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59 57 not 58 [Cochrane Highly Sensitive Search Strategy for identifying randomized trials in MEDLINE: sensitivity-maximizing version (2008
revision) ; Lefebvre C, et al. Retrieved: http://handbook.cochrane.org/chapter_6/6_searching_for_studies.htm] (3603352)

60 and/48,59 [RCT filter applied to glucocorticoid & croup results] (370)
61 (2017* or 2018*).dt. (1532741)

62 and/60-61 [Update date limit applied] (13)

63 remove duplicates from 62 (12)

Ovid Embase 1996 to 2018 Week 14
Search strategy
1 beclomethasone/ (4929)

2 betamethasone/ (10019)

3 budesonide/ (16983)

4 corticosteroid/ (165448)

5 corticosterone/ (18405)

6 cortisone/ (6825)

7 cortodoxone/ (926)

8 dexamethasone/ (99875)

9 exp glucocorticoid/ (471958)

10 hydrocortisone/ (75173)

11 hydroxycorticosteroid/ (78)

12 methylprednisolone/ (66440)
13 prednisolone/ (84613)

14 prednisone/ (111548)

15 pregnane derivative/ (1213)
16 pregnenolone/ (2440)

17 steroid hormone/ (6806)

18 tetrahydrocortisol/ (301)

19 adrenal cortex hormone*.tw,kw. (1003)
20 becl?met*.tw,kw. (2724)

21 betamet?asone*.tw,kw. (4062)
22 budesonide*.tw,kw. (6811)

23 clobetasol*.tw,kw. (1235)

24 corticoid*.tw,kw. (3831)

25 corticosteroid*.tw,kw. (106431)
26 corticosterone*.tw,kw. (18551)

27 cortisone*.tw,kw. (4870)
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28 cortodoxone*.tw,kw. (4)

29 dexamet?asone*.tw,kw. (50038)

30 glucocortico*.tw,kw. (64349)

31 hydrocortisone*.tw,kw. (9577)

32 hydroxycorticosteroid*.tw,kw. (187)
33 hydroxypregnenolone*.tw,kw. (297)
34 methylprednisolone*.tw,kw. (16949)
35 prednisolone*.tw,kw. (25664)

36 prednisone*.tw,kw. (31429)

37 pregnenedione*.tw,kw. (4)

38 pregnenolone®.tw,kw. (2909)

39 tetrahydrocortisol*.tw,kw. (266)

40 triamcinolone*.tw,kw. (6622)

41 or/1-40 [Combined Emtree & text words for glucocorticoids] (638411)

42 croup/ (1261)

43 laryngitis/ (2179)

44 laryngotracheobronchitis/ (367)

45 pseudocroup/ (69)

46 (croup* or pseudocroup*).tw,kw. (1216)

47 laryngit*.tw,kw. (1441)

48 (laryngo tracheit* or laryngotracheit™).tw,kw. (385)

49 (laryngo tracheo bronch* or laryngotracheobronch*).tw,kw. (245)
50 or/42-49 [Combined Emtree & text words for croup] (4776)

51 and/41,50 [Combined concepts for glucocorticoids & croup] (977)
52 crossover procedure/ (50498)

53 double blind procedure/ (121483)

54 randomized controlled trial/ (447481)

55 single blind procedure/ (29482)

56 allocat*.tw,kw. (112943)

57 assign™.tw,kw. (289117)

58 (cross over* or crossover*).tw,kw. (72474)

59 (doubl* adj blind*).tw,kw. (140493)

60 factorial*.tw,kw. (28709)

61 placebo*.tw,kw. (221607)

62 random*.tw,kw. (1153942)
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63 (singl* adj blind*).tw,kw. (17413)

64 volunteer*.tw,kw. (178200)

65 or/52-64 [Recommended terms for finding trials in Embase from Cochrane Handbook Chapter 6.3.2.2; Retrieved: http://
handbook.cochrane.org/chapter_6/6_3_2_2_what_is_in_the_cochrane_central_register_of_controlled.htm] (1706442)

66 exp animals/ not exp humans/ (2612490)

67 65 not 66 (1545695)

68 and/51,67 [RCT filter applied to glucocorticoid & croup results] (147)
69 (2017* or 2018*).dp,dd,dc. (2250336)

70("2017" or "2018").yr. (1571837)

7168 and (69 or 70) (9)

72 remove duplicates from 71 (9)

CENTRAL via Wiley Cochrane Library
Search strategy
#1 [mh A"Adrenal Cortex Hormones"] 2468

#2 [mh "Beclomethasone] 1007

#3 [mh Betamethasone] 31

#4 [mh ABudesonide] 1461

#5 [mh ACortisone] 89

#6 [mh ACorticosterone] 37

#7 [mh ~Cortodoxone] 28

#8 [mh ADexamethasone] 2927

#9 [mh Glucocorticoids] 4253

#10 [mh AHydrocortisone] 5262

#11 [mh “Hydroxycorticosteroids] 10

#12 [mh Methylprednisolone] 57

#13 [mh APrednisolone] 2122

#14 [mh *Prednisone] 3149

#15 [mh "Pregnenolone] 17

#16 [mh *Pregnenediones] 568

#17 [mh ATetrahydrocortisol] 11

#18 [mh ATriamcinolone] 273

#19 "adrenal cortex hormone*":ti,ab,kw 2633
#20 becl?met*:ti,ab,kw 2353

#21 (betametasone* or betamethasone*):ti,ab,kw 1929

#22 budesonide*:ti,ab,kw 3746
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#23 clobetasol*:ti,ab,kw 506

#24 corticoid*:ti,ab,kw 456

#25 corticosteroid*:ti,ab,kw 15013

#26 corticosterone*:ti,ab,kw 101

#27 cortisone*:ti,ab,kw 405

#28 cortodoxone*:ti,ab,kw 46

#29 (dexametasone* or dexamethasone*):ti,ab,kw 7687
#30 glucocortico*:ti,ab,kw 7186

#31 hydrocortisone*:ti,ab,kw 8605

#32 hydroxycorticosteroid™:ti,ab,kw 114
#33 hydroxypregnenolone*:ti,ab,kw 8

#34 methylprednisolone*:ti,ab,kw 3945
#35 prednisolone*:ti,ab,kw 5229

#36 prednisone*:ti,ab,kw 7607

#37 pregnenedione*:ti,ab,kw 586

#38 pregnenolone*:ti,ab,kw 54

#39 tetrahydrocortisol™:ti,ab,kw 32

#40 triamcinolone*:ti,ab,kw 2072

#41 {or #1-#40} 48795

#42 [mh Laryngitis] 119

#43 (croup* or pseudocroup*):ti,ab,kw 175
#44 ("laryngo tracheo bronch*" or laryngotracheobronch*):ti,ab,kw 17

*1

#45 ("laryngo tracheit*" or laryngotracheit*):ti,ab,kw 12
#46 laryngit*:ti,ab,kw 190

#47 {or #42-#46} 353

#48 #41 and #47 128

#49 #41 and #47 Publication Year from 2017 to 2018 4

Trial registry: ClinicalTrials.gov (https://clinicaltrials.gov/)
Search strategy:

Advanced search >
Search Terms: croup OR laryngitis OR laryngotracheobronchitis OR laryngotracheitis
Age: Child

Intervention: Anti-Inflammatory Agents
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World Health Organization International Clinical Trials Registry Platform (http://apps.who.int/trialsearch/)

Search strategy

Advanced search >

Title: croup OR laryngitis OR laryngotracheobronchitis OR laryngotracheitis

Search for clinical trials in children

Recruitment Status is: ALL

Appendix 2. Search strategies for the 2014 interim update search

MEDLINE (Ovid)
Search strategy

1 exp Laryngitis/

2 laryngit™.tw.

3 croup*.tw.

4 laryngotracheobronchit™*.tw.
5 (pseudocroup* or pseudo-croup*).tw.
6 laryngotracheit™.tw.

7o0r/1-6

8 exp Glucocorticoids/

9 glucocorticoid*.tw,nm.

10 Adrenal Cortex Hormones/
11 corticosteroid™*.tw,nm.

12 corticoid™.tw,nm.

13 Hydrocortisone/

14 hydrocortisone.tw,nm.

15 hydroxypregnenolone.tw,nm.
16 Pregnenolone/

17 pregnenolone.tw,nm.

18 Tetrahydrocortisol/

19 tetrahydrocortisol.tw,nm.
20 Hydrocortisone/

21 hydrocortisone.tw,nm.

22 Cortodoxone/

23 cortodoxone.tw,nm.

24 Cortisone/

25 cortisone.tw,nm.

26 Corticosterone/

27 corticosterone.tw,nm.

28 Hydroxycorticosteroids/

29 hydroxycorticosteroid™*.tw,nm.
30 triamcinolone.tw,nm.

31 prednisone.tw,nm.

32 prednisolone.tw,nm.

33 paramethasone.tw,nm.

34 methylprednisolone.tw,nm.
35 dexamethasone.tw,nm.

36 clobetasol.tw,nm.

37 beclomethasone.tw,nm.
38 betamethasone.tw,nm.

39 Pregnenediones/

40 pregnenedione*.tw,nm.

41 budesonide*.tw,nm.

42 or/8-41

437and 42
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Embase.com

Search strategy

#21 #12 AND #20

#20 #15 NOT #19

#19 #16 NOT #18

#18 #16 AND #17

#17 'human'/de

#16 'animal'/de OR 'animal experiment'/de OR 'nonhuman'/de

#15 #13 OR #14

#14 random™:ab,ti OR placebo™:ab,ti OR crossover*:ab,ti OR 'cross over':ab,ti OR allocat*:ab,ti OR trial:ti OR (doubl* NEXT/1 blind*):ab.ti
#13 'randomized controlled trial'/exp OR 'single blind procedure'/exp OR 'double blind procedure'/exp OR 'crossover procedure'/exp

#12 #3 AND #11

#11 #4 OR#5 OR #6 OR #7 OR #8 OR #9 OR #10

#10 hydrocortisone:ab,ti OR hydroxypregnenolone:ab,ti OR pregnenolone:ab,ti OR tetrahydrocortisol:ab,ti OR cortodoxone:ab,ti OR
cortisone:ab,ti OR corticosterone*:ab,ti OR hydroxycorticosteroid*:ab,ti OR triamcinolone:ab,ti OR prednisone:ab,ti OR prednisolone:abti
OR paramethasone:ab,ti OR methylprednisolone:ab,ti OR dexamethasone:ab,ti OR clobetasol:ab,ti OR beclomethasone:ab,ti OR
betamethasone:ab,ti OR pregnenedione*:ab,ti OR budesonide*:abti

#9 'pregnenolone derivative'/de OR 'tetrahydrocortisol'/de OR 'hydrocortisone'/de OR 'cortodoxone'/de OR 'cortisone'/de OR
‘corticosterone'/de OR 'hydroxycorticosteroid'/de OR 'triamcinolone'/de OR 'prednisone’/de OR 'prednisolone'/de OR 'paramethasone'/
de OR 'methylprednisolone'/de OR 'dexamethasone'/de OR 'clobetasol'/de OR 'beclometasone'/de OR 'pregnane derivative'/de OR
'betamethasone'/de OR 'budesonide'/de

#8 corticoid*:ab,ti 2

#7 corticosteroid™:ab,ti

#6 'corticosteroid'/de

#5 glucocorticoid*:ab,ti

#4 'glucocorticoid'/exp

#3#1 OR #2

#2 laryngit*:ab,ti OR croup:ab,ti OR pseudocroup*:ab,ti OR 'pseudo-croup':ab,ti OR laryngotracheit*:abti

#1 'laryngitis'/de OR 'croup'/de OR 'laryngotracheobronchitis'/de OR 'pseudocroup'/de

MEDLINE In-Process & Other Non-Indexed Citations
Search strategy

1 laryngit*.tw.

2 croup.tw.

3 laryngotracheobronchit™.tw.
4 (pseudocroup* or pseudo-croup*).tw.
5 laryngotracheit™.tw.
6or/1-5

7 glucocorticoid™*.tw.

8 corticosteroid™*.tw.

9 corticoid™*.tw.

10 hydrocortisone.tw.

11 hydroxypregnenolone.tw.
12 pregnenolone.tw.

13 tetrahydrocortisol.tw.

14 hydrocortisone.tw.

15 cortodoxone.tw.

16 cortisone.tw.

17 corticosterone.tw.

18 hydroxycorticosteroid™.tw.
19 triamcinolone.tw.

20 prednisone.tw.

21 prednisolone.tw.

22 paramethasone.tw.

23 methylprednisolone.tw.
24 dexamethasone.tw.

25 clobetasol.tw.

26 beclomethasone.tw.

27 betamethasone.tw.

28 pregnenedione®.tw.
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29 budesonide*.tw.
30 or/7-29
316and 30

FEEDBACK

Taste of oral steroids may be a problem
Summary

A recent letter in the Lancet has questioned the results of a study on oral prednisolone for wheeze in young children on the basis that
(amongst other things) oral prednisolone tastes very bitter and may not have been taken well by the children in the study.(1)

Whilst the authors have replied that they overcame the problem by asking parents to mix the powder with the child's favorite juice, |
have had comments from parents in the past that their children did not like the taste of soluble prednisolone tablets, and | gather that
dexamethasone solution is also very bitter.

For this reason | have abandoned the use of prednisolone and dexamethasone in children with croup or acute asthma, and use
soluble betamethasone tablets instead. Betamethasone and dexamethasone are equal in potency and both are more potent than oral
prednisolone; the British National Formulary states that the equivalent dose is that 5 mg of prednisolone is equivalent to 750 ug
betamethasone (which equates to one and a half 500 pg tablets). It should also be noted that dexamethasone oral solution costs about
10 times as much as betamethasone tablets!

My extrapolation of the results of this review to the use of betamethasone in primary care is based on two assumptions. Firstly that
betamethasone is equivalent to dexamethasone, and secondly that the outpatient trials in secondary care contain patients that are similar
to those presenting in primary care. | wonder if the authors agree that this is reasonable?

Reference
1. Weinberger M, Ahrens R. Oral prednisolone for viral wheeze in young children. Lancet 2004;363(9405):330

| certify that | have no affiliations with or involvement in any organisation or entity with a direct financial interest in the subject matter
of my criticisms.

Reply

In response to Dr. Cates' comment regarding the use of betamethasone for the treatment of croup, we are unable to conclude that
betamethasone is efficacious for the treatment of croup.

Among the included studies, only Klassen et al (1998) reported the results of the blinding methodology. Children were randomized to
identically tasting and appearing budesonide, dexamethasone or both treatments. Research assistants and parents were asked to identify
which study medication the child received. The responses were similar and this indicates that blinding was successful. In addition,
Klassen has conducted RCTs using intravenous dexamethasone with a 70% sucrose solution. This has been very well-tolerated with a
very low incidence of vomiting. Paediatric croup and asthma trials have shown that when compared to prednisone/prednisolone, oral
dexamethasone combined with flavoured syrup is both well-tolerated and an inexpensive treatment.

To date, we are not aware of any RCTs in children with croup that compared betamethasone to placebo or an active treatment, such
as dexamethasone. Although betamethasone is theoretically as potent as dexamethasone, there is no actual empirical data to prove
this. Therefore, we cannot judge the equivalency, or the tolerability, of betamethasone versus dexamethasone. Perhaps a randomized
controlled trial should be conducted that directly compares betamethasone to dexamethasone so the palatability and equivalency can
be assessed.

In response to the second stated assumption, there are guidelines for generalising results of trials to clinical practice and physicians need
to carefully consider the comparability of participants in any one study to their own patients.1

1Guyatt G, Haynes B, Jaeschke R, Cook D, Greenhalgh T, Meade M, Green L, Naylor C, Wilson M, McAlister F, Richardson M. Introduction:
the philosophy of evidence-based medicine. In: Guyatt G, Rennie D, editors. Users' guides to the medical literature: a manual for evidence-
based clinical practice. Chicago: AMA Press; 2002. pp. 3-12.

Kelly Russell
Terry Klassen
David Johnson

| certify that | have no affiliations with or involvement in any organisation or entity with a direct financial interest in the subject matter
of my criticisms.
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WHAT'S NEW

Date Event

Description

3 April 2018 New search has been performed

New authors joined the team to update the review. We updat-
ed the searches and included five new trials. Three were new-
ly identified trials (Dobrovoljac 2012; Garbutt 2013; Soleimani
2013); one was previously excluded (Chub-Uppakarn 2007); and
one was previously awaiting classification (Eboriadou 2010).
We excluded six new trials, Eghbali 2016; Faghihinia 2007; Fara-
ji-Goodarzi 2018; Gill 2017; Mohammadzadeh 2014; Roked 2015,
and one ongoing trial (NCT01748162). We included one new on-
going trial (ACTRN12609000290291). In this update we assessed
the risk of bias and the certainty of the evidence. We added two
new primary outcomes: change in croup score after two hours,
and patient improvement after two hours. We added adverse
events as a secondary outcome and 'Summary of findings' ta-
bles. We added two new comparisons: oral compared to neb-
ulised dexamethasone, and dexamethasone compared to be-
clomethasone.

3 April 2018 New citation required and conclusions

have changed

Our conclusions have changed. The previous version of this re-
view concluded that glucocorticoids, as compared to placebo,
reduce croup symptoms within six hours and that the effect lasts
12 hours. We conclude that glucocorticoids, as compared to
placebo, reduce croup symptoms within two hours and that the
effect lasts at least 24 hours.

HISTORY

Protocol first published: Issue 3, 1997
Review first published: Issue 1, 2000

Date Event

Description

16 September 2014 New citation required but conclusions

have not changed

Review was updated, and conclusions remain unchanged.

16 September 2014 New search has been performed

Searches updated. We included one new trial, Dobrovoljac 2012,
and excluded one new trial (Faghihinia 2007). We added a two-
hour croup score and a two-hour improvement outcome.

1 December 2011 Amended Grammatical correction made to the Plain language summary.

18 July 2011 Amended Analysis 5.2 contained an error, as the negative signs for the
change in croup scores at six hours were not included. The mean
difference remains non-significant.

23 July 2010 New search has been performed Searches conducted. We added seven new trials since the 2004

publication (Alshehr 2005; Amir 2006; Cetinkaya 2004; Duman
2005; Fifoot 2007; Geelhoed 2005; Sparrow 2006). We exclud-
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Date Event Description

ed three new trials (Chub-Uppakarn 2007; Custer 2005; Schooff

2005).
20 May 2010 New citation required but conclusions New authors joined the team to update the review. The conclu-
have not changed sions remain unchanged.
16 August 2008 Amended Converted to new review format
3 February 2004 Feedback has been incorporated Feedback incorporated.
7 April 2003 New search has been performed Searches conducted.
17 August 1997 New search has been performed Searches conducted.

CONTRIBUTIONS OF AUTHORS

Allison Gates (AG): study selection, data extraction and verification, 'Risk of bias' assessment, GRADE, manuscript preparation.
Michelle Gates (MG): data extraction and verification, 'Risk of bias' assessment, GRADE, manuscript preparation.

Ben Vandermeer (BV): statistical adviser, statistical analyses, contribution to the manuscript.

Cydney Johnson (CJ): study selection, data extraction and verification, contribution to the manuscript.

Lisa Hartling (LH): methodological adviser, contribution to the manuscript.

David W Johnson (DJ): clinical adviser, contribution to the manuscript.

Terry P Klassen (TPK): clinical adviser, contribution to the manuscript.

DECLARATIONS OF INTEREST

Allison Gates: None known.

Michelle Gates: None known.

Ben Vandermeer: None known.

Cydney Johnson: None known.

Lisa Hartling: None known.

David W Johnson: is an author of three of the included studies (Bjornson 2004; Johnson 1996; Johnson 1998).

Terry P Klassen: is an author of four of the included studies (Bjornson 2004; Klassen 1994; Klassen 1996; Klassen 1998).

SOURCES OF SUPPORT

Internal sources

« Alberta Research Centre for Health Evidence (ARCHE), University of Alberta, Canada.

Funding for the completion of this update, and for previous versions of this review
« TRanslating Emergency Knowledge for Kids (TREKK), Manitoba, Canada.

Funding for the completion of this update
« Canadian Coordinating Office for Health Technology Assessment (CCOHTA), Ottawa, Canada.

Funding for previous versions of this review
« Children's Hospital of Eastern Ontario Research Institute (CHEO RI), Ottawa, Canada.

Funding for previous versions of this review
« Thomas C. Chalmers Centre for Systematic Reviews, Ottawa, Canada.

Funding for previous versions of this review
« Fondo de Investigaciones Sanitarias, Instituto de Salud Carlos Ill, Madrid, Spain.

Funding for previous versions of this review

Glucocorticoids for croup in children (Review) 169
Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

« Instituto Nacional de la Salud (INSALUD), Madrid, Spain.

Funding for previous versions of this review

External sources

« Alberta Heritage Foundation for Medical Research, Canada.
Funding for previous versions of this review
DIFFERENCES BETWEEN PROTOCOL AND REVIEW

New authors joined the review group for the 2018 update: Allison Gates, Michelle Gates, Ben Vandermeer, Cydney Johnson, and Lisa
Hartling. We added an age range for children in our inclusion criteria (0 to 18 years). We extracted data for all outcomes from all included
studies. We also extracted data for three new outcomes: change in croup score after two hours, patient improvement after two hours, and
any adverse events. We used the 2010 Cochrane 'Risk of bias' tool to assess risk of bias for all included studies. We used GRADE to assess the
certainty of the body of evidence. We added 'Summary of findings' tables for 13 comparisons. We excluded legacy excluded studies that
evidently did not meet the inclusion criteria. We undertook the aforementioned changes to ensure that the updated review complies with
current Cochrane standards for methods and reporting. We added "in children" to the review title following feedback from a peer reviewer.

INDEX TERMS

Medical Subject Headings (MeSH)

Beclomethasone [therapeutic use]; Betamethasone [therapeutic use]; Budesonide [therapeutic use]; Croup [*drug therapy];
Dexamethasone [therapeutic use]; Epinephrine [therapeutic use]; Fluticasone [therapeutic use]; Glucocorticoids [*therapeutic use];
Prednisolone [therapeutic use]; Randomized Controlled Trials as Topic

MeSH check words

Adolescent; Child; Child, Preschool; Humans; Infant; Infant, Newborn
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