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Summary of Recommendations 
 

 
Diagnosis and Assessment of Severity Page 

 A child presenting with abrupt onset of barking cough, inspiratory stridor 
and hoarseness is likely to have viral croup. 
 

12 

D Consider other diagnoses in children with recurrent croup. 
 

12 

D The following clinical features should alert the clinician to look for conditions 
other than croup in a child with croup-like symptoms:  

• Expiratory wheeze or loss of voice 
• Toxic appearance or high-grade fever 
• Drooling, difficulty swallowing, anxiety 
• Prolonged, or recurrent stridor 
• Poor response to treatment 
• Age less than 3 months 
 

14 

C Radiography should not be used to diagnose croup. 
 

14 

C Radiography should not be routinely used to differentiate croup from 
epiglottitis. 
 

14 

D Radiography may occasionally be warranted in patients with stridor where 
the diagnosis is uncertain.  
 
If radiography is ordered, the patient should be monitored during imaging 
by staff able to manage the patient’s airway. 
 

14 

D Nasopharyngeal aspiration should not be undertaken in children with 
suspected croup. 
 

15 
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D Assessment of severity of airway obstruction 

 Severity of airway obstruction 
 Mild Moderate Severe Life 

Threatening 
Mental state • Normal • Anxious, 

tired 
• Agitated, 

exhausted 
• Confused, 

drowsy 
Stridor • None or only 

when 
distressed 

• At rest    

Accessory 
muscle use, 
tracheal tug, 
or 
chest wall 
retraction 

• None or 
subtle 

• Minor  • Marked  • Maximal or 
exhaustion 

Heart rate • Normal • Increased • Markedly 
increased 

 

Respiration • Able to talk 
and/or feed 

• Some 
limitation of 
ability to talk 
and/or feed 

• Increased 
respiratory 
rate 

• Too 
breathless to 
talk and/or 
feed 

• Poor 
respiratory 
effort  

• Silent chest 

Oxygen 
saturation* 

• >95% • 95-92% • <92%   

Other   • Extreme 
pallor 

• Low muscle 
tone 

• Cyanosis 
 

 
N.B. Children with symptoms across categories should be treated according 
to their most severe features. 
 
* Because croup is a disease of the upper airway and gas exchange in the 
alveoli is usually unaffected, decreased oxygen saturation is a late sign of 
severity6. Oxygenation may be maintained even in severe croup. 
 

15 

 Children with pre-existing conditions causing narrowing of the upper 
respiratory tract, such as Down’s Syndrome, are at higher risk of severe 
croup. 
 

16 

 Loudness of stridor is not a good indicator of the severity of croup. 
 

16 

D The use of a croup score in assessing severity of croup symptoms in a 
clinical setting is not recommended. 
 

16 
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 Non-pharmacological Management  Page 
B Mist or humidified air has not been demonstrated to be an effective 

treatment for children with croup. 
 

17 

D Cold air has not been established as an effective treatment for croup. 
 

17 

D Give oxygen to any child with severe or life-threatening croup. 
 

18 

D Children with croup should be allowed to adopt the position that they find 
most comfortable.  
 

18 

D Children with mild croup (see table 2 on page 15) can be managed by a 
general practitioner and sent home for observation if the GP is confident the 
parent/carer can adequately manage the child’s illness.  
 

19 

D Children with moderate croup (see table 2 on page 15) should be given 
corticosteroids and observed over a 2-4 hour period. These children can be 
managed by a general practitioner if they can provide this level of care, 
otherwise the child should be sent to hospital. 
 

19 

D An ambulance should be called for any child with severe or life threatening 
croup. 
 

19 

D If at any time there is concern about a child’s ability to breathe, an 
ambulance should be called to take the child to hospital. 
 

19 

D If a General Practitioner is not available, children with moderate croup 
should be taken to a hospital emergency department. 
 

20 

D All children with severe or life-threatening croup (see table 2 on page 15) 
should be sent by ambulance to an emergency department.  
 

20 

D Any child with croup who also has a pre-existing upper airway abnormality, 
or a significant relevant comorbidity or chronic illness should be sent by 
ambulance to an emergency department.  
 

20 

D Measurements of oxygen saturation should be made at presentation to 
hospital and in children with signs of severe or life-threatening croup. 
 

21 

D For children with symptoms of mild-moderate croup, assess the following 
clinical signs at least hourly, taking care not to distress the child. 

• Mental state 
• Stridor 
• Accessory muscle use, tracheal tug or chest wall retraction 
• Respiratory rate.   
 

21 

D In children with mild-moderate croup measure heart rate at least once every 
4 hours. 
 

21 
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D If a child with moderate croup is not responding to treatment further 
medical assessment should be sought.  

21 

D Children with symptoms of life-threatening or severe croup or moderate 
croup not responding to treatment are likely to require continuous 
monitoring.  
Assess the following clinical signs at least once every 15 minutes 

• Mental state 
• Stridor 
• Accessory muscle use, tracheal tug or chest wall retraction 
• Respiratory rate 
 

22 

D Children with croup who receive adrenaline should be observed closely. 
Initially observations should be a maximum of 5 minutes apart, with 
frequency decreasing as symptoms improve and clinical status stabilises.  
 

22 

D Children with croup should not be sent home from a general practice or 
discharged from hospital if they have signs of moderate or severe airway 
obstruction.  
 

22 

D A letter should be sent by fax, mail or email to the GP of any child 
presenting with croup to hospital. 
 

22 

D On discharge the family should be given information on when to seek further 
medical attention.  
 

22 

 
 

Pharmacological Management Page 
A Children with moderate or severe croup should be given corticosteroids. 

 
23 

A Consider giving corticosteroids to children with mild croup. 
 

23 

B In children with croup, dexamethasone or prednisolone can be used.  
 

24 

D Children with croup receiving corticosteroids should be given a dose of 
0.60mg/kg dexamethasone or 1mg/kg oral prednisolone; preferably orally, 
or intramuscularly if the child is vomiting. 
 

24 

A Children with severe or life-threatening croup should be given adrenaline as 
a first-line treatment. 
 

25 

D Nebulise four 1ml ampoules (a total of 4ml) of 1mg in 1ml (1:1000) 
adrenaline solution undiluted. 
 
Do not dilute the adrenaline solution, or give a more dilute solution as this 
will decrease the effectiveness. 
 

25 

D Where possible nebulisation should be driven by oxygen. 
 

25 
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 L-adrenaline appears to be as effective as racemic adrenaline in improving 

croup scores.  
 

25 

D Not all children who receive adrenaline will require admission to hospital. 
 
A child with croup who receives adrenaline and corticosteroids may be 
discharged after 3 hours observation if they are free of stridor and intercostal 
retractions at rest, and are clinically well. 
 

26 
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1. Introduction 
This Guideline was developed by the Health for Kids in the South East 
Croup Guideline Development Group at Southern Health in 2005. A full 
description of the development process can be found in Chapter 8. 
 
The process undertaken to develop this guideline was evidence-based. 
Initially a search was undertaken to identify existing evidence-based 
guidelines which could be adapted for local use. No high quality evidence-
based guidelines for the management of croup (as assessed by the AGREE 
Criteria22) were identified.  
 
A multidisciplinary Croup Guideline Development Group (GDG) was 
convened that included representation from all relevant clinical areas, 
nursing and medical staff, as well as consumer representatives, a General 
Practitioner and specialists in evidence-based practice and guideline 
development. Chapter 8 provides further details of the composition of the 
GDG. 
 
The GDG created a list of clinical questions that should be addressed in a 
guideline for the assessment and management of children with croup, and 
systematic searches were undertaken to identify evidence to answer these 
questions. Where evidence was found the GDG made recommendations 
based on this evidence, integrated with clinical expertise and consumer 
preferences. Where evidence was not found the GDG made a consensus 
recommendation based on clinical expertise and consumer preferences. 
 
The levels of evidence found, and grades of recommendation made are 
identified in the text of the guideline, as described in Table 1. 
 
It is intended that this guideline be updated every 2 years, to reflect 
changes in the available evidence and any relevant local changes. This 
guideline will therefore be due for review in August 2007.  
 

1.1 STATEMENT OF INTENT  
This guideline has been developed to ensure children with croup receive 
the best possible care, based on the best available evidence integrated 
with clinical expertise and parent/carer preferences. The guideline aims to 
provide clinicians with recommendations for the management of children 
presenting with croup and to promote consistency of care of children with 
croup in primary care and hospital settings. The guideline also aims to 
form the foundation of information for parents and carers of children with 
croup. 
  
Guidelines are a tool used to improve patient care and do not replace the 
central role of clinical expertise and judgement in determining appropriate 
patient care. Clinicians should apply this guideline in the context of the 
individual patient. Variations from this guideline should be documented in 
the patient’s medical record at the time the relevant decision is made. 
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The key recommendations of this guideline are intended to direct the 
clinician to the most appropriate management of patients based on the 
best evidence available from the literature.  
 
Recommendations have also been included based on a multidisciplinary 
consensus opinion to provide guidance in clinically important areas where 
evidence is lacking. The guideline is transparent about which 
recommendations are evidence based and which are based on consensus 
opinion.   
 
The recommendations in this guideline were based on the best evidence 
available in February 2005, and should be read with an awareness of any 
more recent evidence.   
 
A number of supporting documents have been developed to facilitate the 
implementation of the recommendations of this guideline into practice. 
These include a one page decision support algorithm for General 
Practitioners and hospital staff, an evidence-based clinical path which will 
form the medical record for children presenting at Southern Health 
hospitals with croup, and evidence-based information for parents and 
carers of children with croup.  
 
These documents are available on the Health for Kids website at 
http://www.med.monash.edu.au/healthservices/hfk/  
 
Guideline Exclusions 

This guideline does not apply to children with pre-existing upper airway 
abnormalities. Children with croup who have pre-existing upper airway 
abnormalities should be sent by ambulance to an emergency department. 
 
Clinicians should also take extra caution with patients with significant 
relevant comorbidities or chronic illnesses and consult with appropriate 
specialist clinicians. 
 
Guideline Users 

This guideline is intended for use by clinicians involved in the care and 
management of children with croup in general practice, emergency 
departments and paediatric wards. It has been primarily developed for use 
in Southern Health hospitals and by clinicians practicing within the 
Southern Health catchment area in south east Melbourne, Australia. 
Adaptation for local use may be necessary in other contexts.
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Table 1: Key to evidence statements and grades of 
recommendation23 

LEVELS OF EVIDENCE 
1++ High quality meta-analyses, systematic reviews of randomised controlled 

trials (RCTs), or RCTs with a very low risk of bias 
 

1+ Well conducted meta-analyses, systematic reviews of RCTs, or RCTs with a 
low risk of bias 
 

1- Meta-analyses, systematic reviews of RCTs, or RCTs with a high risk of 
bias 
 

2++ High quality systematic reviews of case control or cohort studies.  
High quality case control or cohort studies with a very low risk of 
confounding or bias and a high probability that the relationship is causal 
 

2+ Well conducted case control or cohort studies with a low risk of 
confounding or bias and a moderate probability that the relationship is 
causal 
 

2- Case control or cohort studies with a high risk of confounding or bias and a 
significant risk that the relationship is not causal 
 

3 Non-analytic studies, eg case reports, case series 
 

4 Expert opinion 
 

GRADES OF RECOMENDATION 
Note: The grade of recommendation relates to the strength of the evidence on 
which the recommendation is based. It does not reflect the clinical importance of 
the recommendation. 

A At least one meta-analysis, systematic review of RCTs, or RCT rated as 
1++ and directly applicable to the target population;  or 

A body of evidence consisting principally of studies rated as 1+, directly 
applicable to the target population, and demonstrating overall consistency 
of results 

B A body of evidence including studies rated as 2++, directly applicable to the 
target population, and demonstrating overall consistency of results;  or 

Extrapolated evidence from studies rated 1++ or 1+ 

C A body of evidence including studies rated as 2+, directly applicable to the 
target population, and demonstrating overall consistency of results;  or 

Extrapolated evidence from studies rated 2++ 

D Evidence level 3 or 4; or 

Extrapolated evidence from studies rated 2+ 

GOOD PRACTICE POINTS 
 Recommended best practice based on the clinical experience of the 

guideline development group 
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2. Diagnosis and Natural History 

2.1 Introduction 
Croup, also known as laryngotracheobronchitis, is a common childhood 
respiratory illness caused by a variety of viruses. Viral infection causes 
inflammation of the upper airway which is characterised by barking cough, 
inspiratory stridor, hoarseness and respiratory distress.  
 
Most cases of croup are relatively mild and self-limiting, however croup 
can occasionally cause severe respiratory obstruction.  
 
Croup is a very common reason for children to present to hospital. In the 
5 years from 1 July 1999 to June 30 2004, there were more than 26,000 
presentations by children with croup to Victorian emergency 
departments20. Approximately 30% of these children (~1600 per year) 
were admitted to hospital, and less than 0.5% (~23 per year) were 
admitted to intensive care units20. 
 
Seventy percent of croup presentations occur in autumn and winter, and 
boys account for more than two thirds of all croup presentations21. 
Children with croup present most often in the evening and during the 
night21. The symptoms of croup may last for up to a week but are usually 
most severe on the first and second nights.  
 

2.2 Diagnosis 
The diagnosis of croup is clinical. There is very little research evidence on 
which to establish evidence-based recommendations for the diagnosis of 
croup. However, there is a consensus of opinion in the medical literature 
that a child presenting with abrupt onset of barking cough, inspiratory 
stridor and hoarseness is likely to have croup. The severity of these 
symptoms varies over time. 
 

 A child presenting with abrupt onset of barking cough, inspiratory stridor 
and hoarseness is likely to have viral croup. 

 
Croup is usually preceded by symptoms of a mild upper respiratory tract 
infection, including low-grade fever, runny nose and cough.  
 
Historically there has been a distinction made between viral croup and 
spasmodic (recurrent) croup. Opinion in the medical literature is divided 
as to whether these are separate entities or represent ends of the 
spectrum of the croup syndrome. Differentiating between the two 
conditions is difficult and largely unnecessary as treatment in either case 
is determined by the patient’s history and severity of airway obstruction. 
Consider other diagnoses in children with recurrent croup. 
 
D Consider other diagnoses in children with recurrent croup. 
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In diagnosing croup it is particularly important to rule out other potential 
diagnoses.  
 
2.2.1 Differential diagnoses 

Croup-like symptoms may be present in children with several other 
conditions. These include the following: 
 
2.2.1.1 Inhaled foreign body 

A child without fever who has expiratory wheeze and loss of voice, 
particularly between 12 and 36 months of age, may have an inhaled 
foreign body.  
 
2.2.1.2 Epiglottitis 

A child who has a high fever, no barky cough, difficulty swallowing, is 
anxious and drooling may have epiglottitis. A child with epiglottitis will 
also tend to sit with neck extended and chin pushed forward, trying to 
maintain an open airway.  
 
The incidence of epiglottitis has rapidly declined since the introduction of 
HiB conjugate vaccination in 1992. In the five years after introduction of 
conjugate HiB vaccines, there was a 98% reduction in reported cases of 
invasive HiB disease in Victoria, dropping from 2.45 per 100,000 in 1992-
3 to 0.04 per 100,000 in 1999-20001. In 2003-4 only 11 cases of 
epiglottitis in children under 5 were reported in Australia24.  
 
Epiglottitis is potentially life threatening. Examination of the throat in a 
child with epiglottitis may lead to reflex laryngospasm, obstruction and 
cardio-respiratory arrest.  
 
2.2.1.3 Bacterial tracheitis 

A child who has a high fever, appears toxic (pale and poorly perfused) and 
responds poorly to treatment for croup may have bacterial tracheitis. 
 
Bacterial tracheitis is a rare, acute, life threatening bacterial infection of 
the upper airway causing swelling of the tracheal mucosa and purulent 
secretions. Staphylococcus aureus is the most frequently isolated 
pathogen7 although streptococcus and other pathogens are occasionally 
reported. Bacterial tracheitis usually follows a viral respiratory infection, 
suggesting that it may be a bacterial complication, or supra-infection, of a 
viral illness, rather than a primary bacterial illness. 
 
2.2.1.4 Congenital abnormality 

A child of less than 3 months of age with croup-like symptoms may have a 
congenital, structural airway obstruction. 
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2.2.1.5 Subglottic haemangioma 

A child with croup-like symptoms and cutaneous haemangioma who 
initially responds well to treatment (particularly corticosteroids) but then 
relapses, or requires ongoing therapy may have a subglottic 
haemangioma. 
 
D The following clinical features should alert the clinician to look for conditions 

other than croup in a child with croup-like symptoms:  
• Expiratory wheeze or loss of voice 
• Toxic appearance or high-grade fever 
• Drooling, difficulty swallowing, anxiety 
• Prolonged, or recurrent stridor 
• Poor response to treatment 
• Age less than 3 months 

 
2.2.2 Investigations 

The diagnosis of croup is clinical and other investigations are only rarely of 
value.  
 
2.2.2.1 Radiography 

A small number of methodologically weak studies have investigated the 
role of neck radiography in diagnosis of croup, and differential diagnosis of 
epiglottitis. The evidence from these studies2,3,4,5 varies widely but 
suggests that the sensitivity and specificity of radiography does not 
warrant its routine use in diagnosis of croup.  
 
The evidence from these studies along with the decreasing incidence of 
epiglottitis associated with HiB vaccination (see section 2.2.1.2), also 
suggest that radiography is of little use in diagnosing epiglottitis. 

3 

 
Radiography may occasionally be warranted where the diagnosis is 
uncertain, for example to rule out an inhaled radio-opaque foreign body. 
 
If radiography is ordered, the patient should be monitored during imaging 
by staff able to manage the patient’s airway, as progression of airway 
obstruction may be rapid. 
 
C Radiography should not be used to diagnose croup. 
 
C Radiography should not be routinely used to differentiate croup from 

epiglottitis. 
 
D Radiography may occasionally be warranted in patients with stridor where 

the diagnosis is uncertain.  
 
If radiography is ordered, the patient should be monitored during imaging 
by staff able to manage the patient’s airway. 
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2.2.2.2 Nasopharyngeal Aspirate 

No studies were found assessing the value or accuracy of nasopharyngeal 
aspirate (NPA) in croup. The consensus of the GDG is that NPAs should 
not be undertaken in children with suspected croup. 
 
D Nasopharyngeal aspiration should not be undertaken in children with 

suspected croup. 
 

2.3 Assessment of severity 
 
2.3.1 Clinical signs and symptoms  

There is little high quality evidence on which to base recommendations for 
the assessment of severity of airway obstruction in children with croup. 
The clinical signs and symptoms in the table below are based on 
consensus opinion. 
 
Table 2. Assessment of severity of airway obstruction 

 Severity of airway obstruction 
 Mild Moderate Severe Life 

Threatening 
Mental state • Normal • Anxious, tired • Agitated, 

exhausted 
• Confused, 

drowsy 
Stridor • None or only 

when 
distressed 

• At rest    

Accessory 
muscle use, 
tracheal tug, 
or 
chest wall 
retraction 

• None or 
subtle 

• Minor  • Marked  • Maximal or 
exhaustion 

Heart rate • Normal • Increased • Markedly 
increased 

 

Respiration • Able to talk 
and/or feed 

• Some 
limitation of 
ability to talk 
and/or feed 

• Increased 
respiratory 
rate 

• Too 
breathless to 
talk and/or 
feed 

• Poor 
respiratory 
effort  

• Silent chest 

Oxygen 
saturation* 

• >95% • 95-92% • <92%   

Other   • Extreme 
pallor 

• Low muscle 
tone 

• Cyanosis 
 

 
N.B. Children with symptoms across categories should be treated 
according to their most severe features. 
 
* Because croup is a disease of the upper airway and gas exchange in the 
alveoli is usually unaffected, decreased oxygen saturation is a late sign of 
severity6. Oxygenation may be maintained even in severe croup. 
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When assessing severity of airway obstruction, it is important to note that 
children with pre-existing conditions causing narrowing of the upper 
respiratory tract, such as Down’s Syndrome, are at higher risk of severe 
croup. 
 

 Children with pre-existing conditions causing narrowing of the upper 
respiratory tract, such as Down’s Syndrome, are at higher risk of severe 
croup. 

 
Clinicians should also note that loudness of stridor is not a good indicator 
of the severity of croup. 
 

 Loudness of stridor is not a good indicator of the severity of croup. 
 
2.3.2 Clinical scoring systems 

A number of clinical scoring systems such as the Westley Croup Score 
have been developed to assess the severity of croup. There is no evidence 
to assess whether the use of a croup score improves management or 
clinical outcomes in children with croup. 
 
D The use of a croup score in assessing severity of croup symptoms in a 

clinical setting is not recommended. 
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3. Non-pharmacological Management  

3.1 Supportive Care 
Children with croup should be kept calm, and distressing procedures kept 
to a minimum as agitation may worsen airway obstruction. Some 
parents/carers find quiet activities such as reading a book to the child, 
useful in calming the child.  

3.2 Humidified air or cold air 
3.2.1 Humidified air 

Our search identified two RCTs11,14 and a protocol for a Cochrane 
Systematic Review15 investigating the effectiveness of mist, steam or 
humidification in the treatment of croup. 

 
The second RCT11 (n=71) randomised children with a croup score of 2 or 
more to humidified oxygen (15L/min) via a “mist stick” or room air and no 
other treatments were given. The “mist stick” consisted a corrugated plastic 
tube connected to a bottle of sterile water through which oxygen (15L/min) 
was humidified. The tube was then held within 15cm of the child’s face by 
the parent. The treating physician was not notified as to group allocation 
however parents were specifically informed whether they would be receiving 
mist or no mist. Other nebulised treatments including adrenaline and 
budesonide were administered at the discretion of the physician. The study 
found that there was no difference as measured by croup score or oxygen 
saturation at 30, 60, 90 and 120 minutes, between children receiving 
dexamethasone and humidified oxygen and those receiving dexamethasone 
alone.  

1- 

 
B Mist or humidified air has not been demonstrated to be an effective 

treatment for children with croup. 
 
 

3.2.2 Cold Air 

Parents often report that children with croup improve when exposed to 
cool air. No research evidence was identified that investigated the 
effectiveness of cold or cool air in alleviating symptoms of croup.  
 
D Cold air has not been established as an effective treatment for croup. 
 
 

The first RCT14 was undertaken in Australia and included 16 children with 
croup. The children were randomly assigned to either a high humidity 
atmosphere or room air and no other treatment was given. The study found 
no difference between the treatment groups in regard to pulse rate, 
respiration rate, transcutaneous oxygen, transcutaneous carbon dioxide or 
clinical assessment over a 12 hour period. Blinding was not possible in this 
study, and it is not clear whether the study included enough children to 
detect a clinically important difference. However this study suggests that 
mist therapy is unlikely to have a clinically significant role in treating croup. 

1- 
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3.3 Oxygen  
There is little research investigating the effectiveness of oxygen in 
children with croup, however the clinical rationale for its use is clear. 
 
One RCT11 (n=71) which excluded children with oxygen saturations less 
than 92% found that there was no difference as measured by croup score 
or oxygen saturation at 30, 60, 90 and 120 minutes, between children 
receiving dexamethasone and humidified oxygen and those receiving 
dexamethasone alone. Humidified oxygen (15L/min) was delivered through 
a mist stick held within 15cm of the child’s face by the parent. The treating 
physician was not notified as to group allocation however parents were 
specifically informed whether they would be receiving mist or no mist. 
There is substantial opportunity for bias in the results of this study as no 
placebo was used and other treatments including adrenaline were 
administered at the discretion of the physician. 

1- 

 
One small RCT13 (n=29) compared helium-oxygen (Heliox) to racemic 
adrenaline and found that both produced similar results in children treated 
with dexamethasone and cool humidified oxygen, however it seems likely 
that this study was under-powered to detect a clinically important 
difference. Other methodologically weak studies including one 7 patient 
case series12 have suggested that there may be a clinical benefit of using 
helium-oxygen mixtures but these studies are open to substantial bias.  

 

 
In the absence of clear evidence the GDG made the following consensus 
recommendation. 
 
D Give oxygen to any child with severe or life-threatening croup. 

3.4 Position of child 
No research evidence was identified which examined the effectiveness of 
different body positions for children with croup. A protocol for a Cochrane 
Systematic Review16 investigating body positioning for children with acute 
respiratory distress was identified, however the review is yet to be 
completed and it is not clear how generalisable research in other 
respiratory conditions would be to children with croup. 
 
In the absence of evidence the GDG noted that children with croup tend to 
find their own most comfortable position and developed the following 
consensus recommendation.  
 
D Children with croup should be allowed to adopt the position that they find 

most comfortable.  
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3.5 Level of care required 
There is no evidence to determine when children with croup should be 
referred to particular levels of medical care. In the absence of evidence 
the GDG agreed to the following recommendations 
 

3.5.1 General Practitioner 

Most children with signs of mild to moderate croup can be adequately 
managed by a General Practitioner.  
 
D Children with mild croup (see table 2 on page 15) can be managed by a 

general practitioner and sent home for observation if the GP is confident the 
parent/carer can adequately manage the child’s illness.  

 
D Children with moderate croup (see table 2 on page 15) should be given 

corticosteroids and observed over a 2-4 hour period. These children can be 
managed by a general practitioner if they can provide this level of care, 
otherwise the child should be sent to hospital. 

 

3.5.2 Ambulance 

There is no evidence to determine when a child should be taken to 
hospital by ambulance. The main reason to call an ambulance to take a 
child to hospital, rather than to take the child by car is concern that the 
degree of airway obstruction may suddenly increase and the child’s 
condition may rapidly deteriorate. 
 
In the absence of evidence, and in consultation with the Victorian 
Metropolitan Ambulance Service, the GDG agreed to the following 
consensus recommendations.  
 
D An ambulance should be called for any child with severe or life threatening 

croup. 
 
D If at any time there is concern about a child’s ability to breathe, an 

ambulance should be called to take the child to hospital 
 
The person calling an ambulance should be prepared to answer a series of 
questions designed to enable the Metropolitan Ambulance Service to 
establish the level of urgency and send appropriate vehicles and staff. 
Questions may include: 
 

• What is the exact location of the emergency? 
• What is your call back phone number? 
• What is the problem? (What exactly happened?) 
• How old is the child? 
• Is the child conscious? 
• Is the child breathing? 

 
Further questions may be necessary. 
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3.5.3 Emergency department  

D If a General Practitioner is not available, children with moderate croup 
should be taken to a hospital emergency department. 

 
Children with severe or life-threatening croup, or children with moderate 
croup who do not respond to corticosteroids should be taken to an 
emergency department.  
 
D All children with severe or life-threatening croup (see table 2 on page 15) 

should be sent by ambulance to an emergency department.  
 
D Any child with croup who also has a pre-existing upper airway abnormality, 

or a significant relevant comorbidity or chronic illness should be sent by 
ambulance to an emergency department.  

 
Most children with croup will be observed in the emergency department 
and then sent home. A small number of children with croup may require a 
short inpatient admission. 
 

3.6 Observations 
There is little evidence on which to base recommendations for ongoing 
observations for assessment of severity of airway obstruction in children 
with croup.  
 
3.6.1 Clinical signs 

The GDG agreed that the most important observations for a child with 
croup are: 

• Mental state 
• Stridor 
• Accessory muscle use, tracheal tug or chest wall retraction 
• Heart rate 
• Respiratory rate 

(see table 2 on page 15) 
 

3.6.2 Pulse oximetry  
 
One small study6 (n=29) was identified which attempted to assess the 
correlation between oxygen saturation and clinical severity or length of stay 
in children with croup. The study was methodologically weak, outcome 
measures were limited and monitoring was only undertaken in patients with 
severe stridor and recession or clinical evidence of cyanosis. Length of 
monitoring varied between 2 and 44 hours.   
 
The study found no significant correlation between oxygen saturation and 
respiratory rate (considered by the authors to be a good indicator of 
severity), and noted frequent sudden changes in reported oxygen 
saturations without equivalent changes in other clinical indicators. The 
study also found no significant correlation between the length of stay and 
admission oxygen saturations. 

3 

 



Clinical Practice Guideline for the Management of Croup in Children 
 

Non-Pharmacological Management  21 

Croup is a disease of the upper airway and gas exchange in the alveoli is 
usually unaffected and it is logical that decreased oxygen saturation is a 
late sign of severity in croup.  
 
There is no evidence to determine when oxygen saturation should be 
measured in children with croup. In the absence of evidence the GDG 
agreed that oxygen saturation should be measured at first presentation 
and then only in children with signs of severe or life-threatening croup. 
 
D Measurements of oxygen saturation should be made at presentation to 

hospital and in children with signs of severe or life-threatening croup. 
 
3.6.3 Frequency of observations 
There is no evidence on which to make a recommendation about the 
frequency of observations in children with croup. In the absence of 
evidence the GDG agreed to the following recommendations. 
 
3.6.3.1 Mild to moderate croup  

In children with mild-moderate croup who are responding well to 
treatment, nursing observations using the clinical signs outlined in section 
3.6.1 should be undertaken at least hourly while the child is in hospital.  

 
In children with mild-moderate croup, measurements of heart rate also 
provide useful clinical information but as they may distress the child these 
measurements may be undertaken less frequently. 
 

 
3.6.3.2 Severe or life-threatening croup and moderate croup not 
responding to treatment 

In children with severe or life-threatening croup, or moderate croup 
responding poorly to treatment, close medical assessment is necessary 
and nursing observations should be more frequent.  
 

 

D For children with symptoms of mild-moderate croup, assess the following 
clinical signs at least hourly, taking care not to distress the child. 

• Mental state 
• Stridor 
• Accessory muscle use, tracheal tug or chest wall retraction 
• Respiratory rate.   

D In children with mild-moderate croup measure heart rate at least once every 
4 hours. 

D If a child with moderate croup is not responding to treatment further 
medical assessment should be sought.  
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3.6.3.3 Observations after administration of adrenaline 

In children administered adrenaline, observations should be initially very 
frequent (5 minutely), and then with decreasing frequency (15 minutely – 
half hourly) as response to treatment is demonstrated and clinical status 
stabilises. 
 

 

3.7 Discharge planning for children with croup in 
hospital 
3.7.1 Discharge Criteria 
There is no evidence on which to make a recommendation of appropriate 
criteria for discharging children with croup from hospital or sending them 
home from a general practice. In the absence of evidence, the GDG 
agreed that children with croup should not be sent home if they have any 
signs of moderate or severe airway obstruction. 
 
D Children with croup should not be sent home from a general practice or 

discharged from hospital if they have signs of moderate or severe airway 
obstruction.  

 
3.7.2 Follow-up and referral 
There is no evidence on which to make a recommendation as to the 
appropriate follow-up or referral procedures for children who present to 
hospital with croup. 
 
The GDG agreed that it was essential that the child’s GP be notified 
promptly of the child’s presentation to hospital.  
 
On discharge the family should be given information on when to seek 
further medical attention and alerted to the importance of communication 
between the hospital and GP.  
 
D A letter should be sent by fax, mail or email to the GP of any child 

presenting with croup to hospital. 
 
D On discharge the family should be given information on when to seek further 

medical attention.  

D Children with symptoms of life-threatening or severe croup or moderate 
croup not responding to treatment are likely to require continuous 
monitoring.  
Assess the following clinical signs at least once every 15 minutes 

• Mental state 
• Stridor 
• Accessory muscle use, tracheal tug or chest wall retraction 
• Respiratory rate 

D Children with croup who receive adrenaline should be observed closely. 
Initially observations should be a maximum of 5 minutes apart, with 
frequency decreasing as symptoms improve and clinical status stabilises.  



Clinical Practice Guideline for the Management of Croup in Children 
 

Pharmacological Management  23 

4. Pharmacological Management 

4.1 Corticosteroids  
There is good evidence to support the use of corticosteroids in croup.  
 
A Cochrane systematic review by Russell et al8 including 31 studies and a 
total of 3736 children, found that corticosteroids improved croup symptom 
scores after 6 and 12 hours, but that the difference was no longer 
significant at 24 hours. Corticosteroids also reduced representation rates, 
reduced the need for adrenaline and decreased the time spent in 
emergency departments by children with croup.  The authors concluded 
that “Nebulised budesonide or dexamethasone, given either orally or 
intramuscularly, is effective in treating croup”. 
 
The reviewers established that corticosteroids were as effective in children 
with mild croup as they were in children with moderate croup. 
 
Due to the small number of patients in each study, the reviewers could not 
determine a difference in effectiveness between budesonide and 
dexamethasone, or between different routes of administration. Two of the 
RCTs included, compared oral and intramuscular (IM) dexamethasone. 
Neither study demonstrated statistically significant differences between oral 
and IM dexamethasone in representation/readmission rates. The results of 
the meta-analysis were also not statistically significant, with an odds ratio 
for readmission in the oral group compared to the IM group of 0.80(95%CI 
0.58-1.12). However the reviewers suggest that the studies did not include 
enough participants (i.e. were not appropriately powered) to detect a 
clinically important difference.  
 
The reviewers were also unable to determine the most appropriate dose of 
dexamethasone with values varying between 0.15mg/kg and 0.60mg/kg in 
the studies, and inadequate power to establish a difference in effect. The 
reviewers note “In the absence of further evidence, a single oral dose of 
dexamethasone, probably 0.6 mg/kg, should be preferred because of its 
safety, efficacy, and cost-effectiveness. In a child who is vomiting, 
nebulized budesonide or intramuscular dexamethasone might be 
preferable.” 

1+ 

 
A Children with moderate or severe croup should be given corticosteroids. 
 
A Consider giving corticosteroids to children with mild croup. 
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One RCT9 was identified which examines the comparative effectiveness of 
dexamethasone and prednisolone in children with croup. The details of the 
study have not been published, however full text of a draft article for 
publication was reviewed.  The investigators randomised 133 children with 
mild to moderate croup presenting to Princess Margaret Hospital in Western 
Australia to receive a single dose of either 0.15mg/kg dexamethasone or 
1mg/kg prednisolone. The results of this methodologically strong study 
showed no difference in duration of hospitalisation or duration of croup, 
however children randomised to prednisolone were 5 times more likely to 
represent to medical care (29% vs 7%, OR=5.2 95%CI 1.81, 14.96) than 
children randomised to receive dexamethasone. 

1- 

 
This evidence suggests that giving dexamethasone results in reduced 
rates of representation to healthcare compared to giving prednisolone. 
The clinical importance of this is not clear given the non-significant 
differences in other outcome measures and the results of this study have 
not yet been subject to peer review, or been repeated in other studies.  
 
With an awareness that dexamethasone is not readily available in an oral 
formulation, and oral prednisolone is widely available, the GDG agreed 
that until further evidence is available, either dexamethasone or 
prednisolone can be used.  
 
B In children with croup, dexamethasone or prednisolone can be used.  
 
There is inadequate evidence to determine the most appropriate dose, the 
most appropriate number of doses or method of administration of 
corticosteroids for children with croup.  
 
In the absence of evidence the GDG agreed to recommend a dose of 
0.60mg/kg oral dexamethasone or 1mg/kg prednisolone in line with other 
local guidelines, and the systematic reviewers’ suggestion. The GDG 
acknowledges that 0.60mg/kg dexamethasone is not a pharmacologically 
equivalent dose to 1mg/kg prednisolone, however there is not enough 
evidence to establish best practice, and in the absence of evidence it is 
difficult to justify changes to current practice.  

 
There is not enough evidence to determine whether multiple doses of 
corticosteroids are more effective than single doses. In the absence of 
evidence the GDG was unable to make a recommendation about the value 
of repeat doses. 
 

D Children with croup receiving corticosteroids should be given a dose of 
0.60mg/kg dexamethasone or 1mg/kg oral prednisolone; preferably orally, 
or intramuscularly if the child is vomiting. 
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4.2 Nebulised Adrenaline  
A systematic review10 was identified which examined the effectiveness of 
nebulised adrenaline in children with croup. The review included three small 
RCTs which found that, compared with placebo, adrenaline improved croup 
score as soon as 10 and within 30 minutes. One of these studies reported 
that there was no significant difference between treatment and placebo 
groups at 120 minutes.  

1+ 

 
All these studies examined the effectiveness of nebulised adrenaline given 
in the emergency department, rather than by GPs, however the GDG 
agreed that the evidence was applicable to the GP setting as well as the 
hospital setting.  
 
A Children with severe or life-threatening croup should be given adrenaline as 

a first-line treatment. 
 
There is no evidence as to the most effective dose of adrenaline. In the 
absence of evidence, the GDG agreed to make a consensus 
recommendation in line with local practice guidelines.   
 
D Nebulise four 1ml ampoules (a total of 4ml) of 1mg in 1ml (1:1000) 

adrenaline solution undiluted. 
 
Do not dilute the adrenaline solution, or give a more dilute solution as this 
will decrease the effectiveness. 

 
D Where possible nebulisation should be driven by oxygen. 
 
The same review10 identified a small RCT (n=31) which compared racemic 
adrenaline with L-adrenaline. This study found no significant differences in 
improvement in croup scores between racemic adrenaline and L-adrenaline 
however statistical analysis was incomplete and not all data was available to 
the reviewers.  

1- 

 
 L-adrenaline appears to be as effective as racemic adrenaline in improving 

croup scores.  
 
Racemic adrenaline is not currently available in Australia. 
 
4.2.1 Observation period after nebulised adrenaline 

A number of extended case series17,18,19 have investigated the safety of 
discharging children with croup who have received adrenaline in the 
emergency department.   
 
Kelley and Simon17 studied 50 children with croup who were treated with 
adrenaline, observed for at least 2 hours and discharged home after 2 hours 
if free of stridor and intercostal retractions at rest and clinically well. Of 
these 50 children, one represented for further treatment and was again 
discharged home from the ED, and 2 were lost to follow-up. 
 

3 
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Prendergast et al18 investigated 61 children with croup and persistent 
inspiratory stridor at rest after 20-30mins mist therapy. These children 
were treated with adrenaline and dexamethasone and then observed for 3 
hours. Thirty one of the children were then discharged home and the 
remainder were admitted at the discretion of the treating physician. Of the 
31 children who were discharged, one required further treatment in ED 26 
hours later, and was again discharged. 
 
Rizos et al19 included 82 children aged less than 13yrs, with moderate-
severe croup who received intramuscular dexamethasone and one dose of 
adrenaline and were then discharged from ED 2 hours after administration 
of adrenaline if free of stridor and intercostal retractions at rest. In this 
study a total of 6 children (7%) required further follow-up for croup. Four 
children (5%) required admission to hospital for further treatment within 48 
hours of discharge from ED, 2 of whom were later diagnosed with 
bronchiolitis, and one of whom was found to have bacterial tracheitis. 
 
While these studies are of relatively poor methodological quality, they 
provide evidence that it is reasonable to discharge a child with croup 2-3 
hours after adrenaline is administered if they are free of stridor and 
intercostal retractions at rest and clinically well. 
 
D Not all children who receive adrenaline will require admission to hospital. 

 
A child with croup who receives adrenaline and corticosteroids may be 
discharged after 3 hours observation if they are free of stridor and 
intercostal retractions at rest, and are clinically well. 

 
 

4.3 Analgesics and anti-pyretics  
No research evidence was identified to determine when it is appropriate to 
give simple analgesics or anti-pyretics (such as ibuprofen or paracetamol) 
to children with croup. Analgesics and anti-pyretics are not essential to 
the treatment of croup but may be useful in addressing associated 
symptoms such as sore throat. 
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5. Patient Education and Self-Management 
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6. Outcomes and Audit  
There are many different frameworks for developing outcome and audit 
measures. For the purpose of evaluating the implementation of this guideline we 
defined two types of measures; process and outcome. Process measures assess 
the success of the implementation process and the degree of implementation 
achieved. Outcome measures assess whether the implementation has improved 
clinical practice and patient outcomes. 
 
Process measures 

Implementation process 
• Proportion of target groups that received the interventions outlined in the 

implementation and dissemination plan. This information will be collected by 
attendance sheets and other similar documentation.  

Degree of implementation 
• Proportion of eligible patients on clinical paths and proportion of clinical 

paths completed correctly. This information will be collected by audit of 
patient records 

 

Outcome measures 

Clinical practice 
Members of the GDG, in consultation with their colleagues, reviewed the 
guideline recommendations for diagnosis and management of children with croup 
to identify any recommendations that would require changes in practice. They 
decided that as none of the recommendations would require a substantial change 
from existing clinical practice, the evaluation should focus on patient outcomes.  
 
Patient outcomes 
To develop a set of outcome measures we reviewed the original aims of the 
guideline development. These aims included reducing emergency department 
presentations, reducing hospital admissions, reducing length of stay in hospital 
and reducing the representation rate 

 
In light of this, the GDG agreed that the following measures should be assessed 
for children with croup, prior to and post implementation of the guideline 
through a clinical path: 

• Number of presentations to ED, number of admissions and number of 
representations to ED within seven days 

• Proportion of presentations to ED admitted and proportion of 
presentations to ED representing within seven days  

• Length of stay 
 
These data are routinely collected at Southern Health. 
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7. Dissemination and implementation of the 
guideline and clinical path 

Who 

Inform  
Raise Awareness of the 
guideline and clinical path 
through multiple strategies 
that will inform a wide range of 
staff 
 

Educate 
Provide information at a 
variety of forums to outline 
how and why the guideline and 
clinical path were developed. 
Provide hands-on training for 
staff to be up-skilled in their 
knowledge of the management 
of croup 

Motivate 
Work with staff to provide 
ongoing support and a 
feedback mechanism 
throughout the implementation  

General • Place Guideline on Southern 
Health Internet and Intranet 

• Email all relevant staff about 
the availability of the 
guideline 

• Distribute copies of guideline 
to key staff and place in 
EDs, wards, staff rooms 

• Use posters in departments 
to inform and remind staff of 
guidelines etc 

• Put notice in Purple Peril 
about availability of 
guideline 

• Put notice on payslips about 
availability of the guideline 

• Include as part of 
orientation for new staff 

• ED education sessions re 
guideline and clinical path 

• Provide “hands on” training 
for medical, nursing staff 

• Regular meetings with 
different groups to discuss 
benefits/challenges of 
guideline and clinical path 

• Regular updates about 
progress in implementation 
and resulting improvements 

• Use GDG members to 
motivate staff to use 
documents 

Program  
Management 

 • Meeting with the Children’s 
Program and Emergency 
Departments Management 
about guideline and clinical 
path 

 

Medical • Put notices in senior medical 
staff (SMS) pigeon holes 
about the availability of 
guideline and implementation 
of clinical path 

• Discussion at SMS meeting 
of guideline and clinical path 

• Discussion with those 
responsible for physician 
training about guideline and 
clinical path 

• HMO education re guideline 
and clinical path 

• One-on-one meetings with 
key clinicians and opinion 
leaders to encourage them 
to motivate others 

Nursing  • Meeting with Nurse Unit 
Managers (NUMs) and nurse 
educators about guideline 
and clinical path 

• Nurse in-services re 
guideline and clinical path 

• Involve Nurse Educators and 
Clinical Nurse Specialists in 
ongoing education  

• One-on-one meetings with 
NUMs to encourage them to 
motivate their staff 

Allied Health  • Meet with paediatric allied 
health about guideline and 
clinical path 

• Work with allied health 
representatives to motivate 
staff and involve them in 
implementation 

Ward Clerks  • Meet with ward clerks to 
explain clinical path and how 
it is used 

• Work with the ward clerks to 
keep them informed and 
motivated throughout the 
implementation 

General 
Practitioners 

• An implementation plan to address the specific needs of General Practitioners is being developed 
by the GP Liaison Officer as a separate strategy to the acute implementation plan 
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8. Guideline Development Process  

8.1 Southern Health Croup Guideline Development 
The development of this guideline was undertaken by the Health for Kids 
in the South East Croup Guideline Development Group at Southern Health. 
Leanne Campbell (Clinical Scholar in EBP) and Fiona Wilkinson (Senior 
Project Officer) co-ordinated the process and Tari Turner (Senior Project 
Officer) was responsible for identifying and appraising the evidence, and 
drafting the guidelines. 
 
Members of the Guideline Development Group represented all clinical 
areas at Southern Health relevant to the care of children with croup, GPs 
and consumers. 
 
Members of the group were: 
Name Role 
Zahida Ahmad Paediatric Fellow – Monash Medical Centre 
David Armstrong Respiratory Physician – Monash Medical Centre 
Leanne Campbell Clinical Scholar in EBP – Health for Kids in the South East 
Amanda Charles Nurse Educator – Emergency Department Monash Medical Centre 
Nicole Dirnbauer Pharmacist   - Monash Medical Centre 
Dianne Flood Emergency Physician – Emergency Department Dandenong Hospital 
Venise Francise Consumer Representative 
Claire Harris Project Manager – Health for Kids in the South East 
Catherine Lynch Paediatrician -  Monash Medical Centre  
Danielle Mazza GP Liaison Officer — Health for Kids in the South East 
Julie O’Callaghan Clinical Nurse Specialist  - 41 North Monash Medical Centre 
Pam Rosengarten Director Emergency Services - Monash Medical Centre 
Carly Rowler Registered Nurse – 41 North Monash Medical Centre 
Katrina Sullivan Paediatric Nurse Educator  - Monash Medical Centre 
Tari Turner Senior Project Officer - Health for Kids in the South East 
Craig Walker Paediatric Intensive Care Director - Monash Medical Centre 
Fiona Wilkinson Senior Project Officer - Health for Kids in the South East 

 
Declarations of interest were made by all members of the Guideline 
Development Group, no conflicts of interest were identified. 
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8.2 Methodology 
 
Figure 1. Guideline Development Process 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1. Define and scope the guideline 

Are there suitable existing 
evidence-based guidelines?  

2. Convene a multidisciplinary 
guideline panel 

3. Develop the clinical question(s) 

4. Identify and appraise scientific 
evidence to answer questions 

5b. Develop consensus-
based recommendations 
that indicate lack of 
clear evidence but 
acknowledge consensus 

5c. Make brief non-consensus 
statement (state options and 
acknowledge uncertainty) 

7. Consult & pilot test 

8. Disseminate and implement 

9. Evaluate and revise 

 

Is there Level I-IV evidence in 
respect of each recommendation? 

 

 

 

 

 

no 

6. Write 3 guideline versions  

Is adaptation for local 
situation required?  

yes 

 

no 



Clinical Practice Guideline for the Management of Croup in Children 
 

Methodology  33 

 

Define and scope the guideline 

The scope of the guideline was predetermined by the Health for Kids in 
the South East project definition.  
 
Search for suitable existing evidence-based guidelines 

A broad search was undertaken to identify existing evidence-based 
guidelines for the management of croup. The search included: 

• published literature (Medline, CINAHL, Embase),  
• websites referring to clinical guidelines (including 

www.guidelines.gov, www.rch.org.au, www.nhmrc.gov.au, 
http://www.leitlinien.de) 

• the internet. 
 
Several existing clinical practice guidelines for the management of croup 
were identified. In most cases it was clear that these guidelines were 
consensus-based (not evidence-based) documents. Some guidelines 
appeared to be potentially evidence-based, in these cases we attempted 
to contact the authors, or publishing institutions in order to determine the 
methodology used in the guideline development.  The process was not 
able to identify any guidelines which had been developed by a 
methodologically rigorous, evidence-based process.  
 
Convene a multidisciplinary guideline panel 

This guideline was developed by a multidisciplinary guideline development 
group (GDG) which included representatives of all clinical areas involved 
in caring for children with croup and parents. The membership of the 
group is outlined above in section 8.1.  
 
In the absence of existing evidence-based guidelines for the management 
of children with croup, the GDG agreed to develop a new guideline, 
following an evidence-based process. 
 
Develop the clinical questions 

The GDG developed a list of questions that a guideline for the assessment 
and management of croup should address. The list of questions was 
revised and expanded in consultation with colleagues, including focus 
groups held with General Practitioners and surveys were sent to members 
of our Consumer Group. A full listing of the clinical questions is available 
on request. 
 
Identify and appraise scientific evidence to answer questions 

Searches of published research evidence were then undertaken to identify 
evidence to answer these questions. The Cochrane Library (including 
DARE, CENTRAL, HTA, NHS EED), Medline (Ovid) and CINAHL (Ovid) were 
searched. The search was restricted to studies published in English and 
undertaken in human subjects. 
 
Evidence identified to answer the clinical questions was appraised using a 
standard appraisal format (see section 8.4).  
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Develop recommendations 

Where evidence was available to answer clinical questions, evidence-
based recommendations were made, with the grade of the 
recommendation reflecting the quality and generalisability of the evidence 
available to answer the question.  
 
Where there was no, or very low quality, evidence to answer a clinical 
question, recommendations were made on the basis of the consensus of 
the GDG. 
 
Write guideline, algorithm and parent information 

Each chapter of the guideline was drafted by a member of the GDG with 
expertise in the identification and appraisal of research evidence, in 
consultation with the coordinators of the GDG process, and then revised 
and adapted in the light of feedback from GDG meetings. 
 
Consult and pilot test 

The development of the guideline included consultation with the 
Melbourne Metropolitan Ambulance Service. The final draft was provided 
to all members of the GDG for comment and revision.  
 
The final document was circulated to key clinical leaders outside the GDG 
and members of the Southern Health Executive for endorsement. 
 
Disseminate and implement 

The guideline will be disseminated as described in Chapter 7. The clinical 
path is the primary method of implementation of the recommendations of 
the guideline. The clinical path will form the medical record for all children 
presenting to Southern Health hospitals with croup. 
 
Evaluate and revise 

The impact of the guideline will be evaluated as described in Chapter 6. It 
is intended that the content of the guideline be revised in light of further 
available evidence in August 2007. 
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8.3 Searches 
All searches to identify research evidence to answer clinical questions 
followed a standard process.  
 
Medline (Ovid 1966-present) and CINAHL (Ovid 1982 – present) were 
searched on each occasion and The Cochrane Library was searched for all 
questions regarding management.  
 
The search was restricted to studies published in English and undertaken 
in human subjects. A brief summary of the searches undertaken is 
provided below. Full details of the search terms used for each search 
strategy are available on request. 
 
8.3.1 Diagnosis and assessment 

8.3.1.1 Diagnosis of croup 

Diagnosis of croup 20/01/05 
 Search Term Medline 

1966-
present 

Cinahl 
1982- Dec 
2004 

 

1 Croup terms 1153 169  
2 Diagnosis terms 662668 21241  
3 Combine 1 & 2 180 33  
 Limit to human and English 137 33  
 Abstracts reviewed 8 0  
 Papers reviewed 4 0  
 Papers used 0 0  
 
 
8.3.1.2 Radiography 

Radiography in diagnosis of croup 20/01/05 
 Search Term Medline 

1966-
present 

Cinahl 
1982- Dec 
2004 

The Cochrane 
Library 

1 Croup terms 1069 169 137 
2 Radiography terms 527833 17836 10870 
3 Combine 1 & 2 46 8 3 
 Limit to human and English 41 8 3 
 Abstracts reviewed 8 0 0 
 Papers reviewed 5 0 0 
 Papers used 4 0 0 
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8.3.1.3 Nasopharyngeal aspirate 

Nasopharyngeal aspirate in diagnosis of croup 20/01/05 
 Search Term Medline 

1966-
present 

Cinahl 
1982- Dec 
2004 

The Cochrane 
Library 

1 Croup terms 1069 169 137 
2 Nasopharyngeal aspirate terms 10707 261 552 
3 Combine 1 & 2 19 0 2 
 Limit to human and English 18 0 2 
 Abstracts reviewed 3 0 0 
 Papers reviewed 0 0 0 
 Papers used 0 0 0 
 
8.3.1.4 Croup Score 

Croup scores in assessment of severity of croup 20/01/05 
 Search Term Medline 

1966-
present 

Cinahl 
1982- Dec 
2004 

The Cochrane 
Library 

1 Croup terms 1063 169 137 
2 Score terms 185671 23858 39405 
3 Combine 1 & 2 69 9 48 
 Limit to human and English 57 9 44 
 Abstracts reviewed 2 0 0 
 Papers reviewed 0 0 0 
 Papers used 0 0 0 
 
 
8.3.2 Management 

8.3.2.1 Corticosteroids for croup 

Corticosteroids for croup 14/02/05 
 Search Term Medline 

1966-
present 

Cinahl 
1982- Dec 
2004 

The Cochrane 
Library 

1 Croup terms 1079 186 141 
2 Steroid terms 151540 3772 19915 
3 Combine 1 & 2 190 50 88 
 Limit to human and English 158 50 88 
 Abstracts reviewed 0 0 1 
 Papers reviewed 0 0 1 
 Papers used 0 0 1 
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8.3.2.2 Dexamethasone or prednisolone for croup 

Dexamethasone or prednisolone for croup 14/02/05 
 Search Term Medline 

1966-
present 

Cinahl 
1982- Dec 
2004 

The Cochrane 
Library 

1 Croup terms 1065 171 141 
2 Dexamethasone terms 39897 466 2486 
3 Prednisolone terms 34716 429 3566 
4 Combine 1, 2 & 3 5 3 7 
5 Limit to human and English and 

2003-5 
1 2 3 

 Abstracts reviewed 1 0 1 
 Papers reviewed 0 0 0 
 Papers used 0 0 1 
 
 
8.3.2.3 Dose of dexamethasone for croup 

 Full search not undertaken as recent (2005) relevant systematic review 
identified from results of previous search 
 
 
8.3.2.4 Adrenaline for croup 

Adrenaline for croup 14/02/05 
 Search Term Medline 

1966-
present 

Cinahl 
1982- Dec 
2004 

The Cochrane 
Library 

1 Croup terms 1079 186 141 
2 Adrenaline terms 106571 1061 4513 
3 Combine 1 & 2 148 29 43 
4 Limit to human and English and 

2003-5 
5 8 43 

 Abstracts reviewed 1 0 1 
 Papers reviewed 0 0 0 
 Papers used 0 0 0 

 Systematic review from 2003 identified, no more recent studies 
identified. 
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8.3.2.5 Oxygen for croup 

Oxygen for croup 18/02/05 
 Search Term Medline 

1966-
present 

Cinahl 
1982- Dec 
2004 

The Cochrane 
Library 

1 Croup terms 1067 172 141 
2 Oxygen terms 255449 6497 13266 
3 Combine 1 & 2 68 12 23 
4 Limit to human and English 55 12 23 
 Abstracts reviewed 8 0 1 
 Papers reviewed 8 0 1 
 Papers used 2 0 0 
 
8.3.2.6 Anti-pyretics or analgesics for croup 

Anti-pyretics or analgesics  for croup 18/02/05 
 Search Term Medline 

1966-
present 

Cinahl 
1982- Dec 
2004 

The Cochrane 
Library 

1 Croup terms 1067 172 141 
2 Anti-pyretic & analgesic terms 12944 983 2613 
3 Combine 1 & 2 2 1 5 
4 Limit to human and English  1 1 5 
 Abstracts reviewed 0 0 0 
 Papers reviewed 0 0 0 
 Papers used 0 0 0 
 
8.3.2.7 Mist for croup 

Mist for croup 18/02/05 
 Search Term Medline 

1966-
present 

Cinahl 
1982- Dec 
2004 

The Cochrane 
Library 

1 Croup terms 1067 172 141 
2 Mist terms 16765 656 808 
3 Combine 1 & 2 76 13 16 
4 Limit to human and English  60 13 16 
 Abstracts reviewed 6 0 1 
 Papers reviewed 2 0 0 
 Papers used 1 0 0 
 
8.3.2.8 Positioning for croup 

Positioning for croup 18/02/05 
 Search Term Medline 

1966-
present 

Cinahl 
1982- Dec 
2004 

The Cochrane 
Library 

1 Croup terms 1067 172 141 
2 Position terms 253863 15521 6858 
3 Combine 1 & 2 9 2 2 
4 Limit to human and English  4 2 2 
 Abstracts reviewed 0 1 1 
 Papers reviewed 0 0 0 
 Papers used 0 0 0 
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8.3.2.9 Cold air for croup 

Cold air for croup 18/02/05 
 Search Term Medline 

1966-
present 

Cinahl 
1982- Dec 
2004 

The Cochrane 
Library 

1 Croup terms 1067 172 141 
2 Cold air terms 1053 45 215 
3 Combine 1 & 2 4 1 0 
4 Limit to human and English  2 1 0 
 Abstracts reviewed 1 0 0 
 Papers reviewed 0 0 0 
 Papers used 0 0 0 
 
8.3.2.10 Discharge disposition after adrenaline for croup 

Discharge disposition after adrenaline for croup 22/02/05 
 Search Term Medline 

1966-
present 

Cinahl 
1982- Dec 
2004 

The Cochrane 
Library 

1 Croup terms 1067 172 141 
2 Adrenaline terms 105889 1002 5393 
3 Combine 1 & 2 147 28 44 
4 Limit to human and English 128 28 44 
 Abstracts reviewed 13 0 0 
 Papers reviewed 3 0 0 
 Papers used 3 0 0 
 
8.3.2.11 Observation period before discharge for children with croup 

Observation period for children with croup 22/02/05 
 Search Term Medline 

1966-
present 

Cinahl 
1982- Dec 
2004 

The Cochrane 
Library 

1 Croup terms 1067 172 141 
2 Discharge terms 102454 13152 7889 
3 Combine 1 & 2 42 10 21 
 Limit to human and English 36 10 21 
 Abstracts reviewed 3 0 0 
 Papers reviewed 0 0 0 
 Papers used 0 0 0 
 
8.3.2.12 Frequency of nursing observation for children with croup 

Observation period for children with croup 17/03/05 
 Search Term Medline 

1966-
present 

Cinahl 
1982- Dec 
2004 

The Cochrane 
Library 

1 Croup terms 1071 176 141 
2 Observation terms 368716 24727 15446 
3 Combine 1 & 2 50 8 13 
 Limit to human and English 39 8 13 
 Abstracts reviewed 0 0 0 
 Papers reviewed 0 0 0 
 Papers used 0 0 0 
 



Clinical Practice Guideline for the Management of Croup in Children 
 

Methodology  40 

8.3.2.13 Single or multiple dose of steroids for children with croup 

Single or multiple dose of steroids 30/05/05 
 Search Term Medline 

1966-
present 

Cinahl 
1982- Dec 
2004 

The Cochrane 
Library 

1 Croup terms 1077 185 141 
2 Steroid terms 151022 3727 14432 
3 Combine 1 & 2 190 49 86 
 Limit to human and English 158 49 86 
 Abstracts reviewed 2 0 4 
 Papers reviewed 0 0 0 
 Papers used 0 0 0 
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8.4 Critical Appraisal of Identified Research  
 
8.4.1 Radiography for diagnosis of croup 

Study Selection Criteria 

Patient Children with croup  Comparison Any 

Intervention Radiography Outcomes Diagnosis of croup 

Study Type Any Language English Publication Date Any 

Number of included studies: Four studies were identified that addressed this question, none of which met basic methodological criteria 

• Dawson KP, Steinberg A, Capaldi N. 1994 2 

• Hodge KM, Ganzel TM. 19873 

• Stankiewicz JA, Bowes AK. 19854 

• Walner DL, Ouanounou S, Donnelly LF, Cotton RT. 19995 
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8.4.2 Mist therapy 

Study Selection Criteria 

Patient Children with croup  Comparison Any 

Intervention Mist therapy (humidified air or steam) Outcomes Any 

Study Type RCT or Systematic Review Language English Publication Date Any 

Number of included studies: 2 

Characteristics of included studies: 

Study Study Type N(total) Patients Intervention Comparison Outcomes 

Neto 200211 RCT 71 Children 3mths-6yrs, 
croup score>2, O2 
saturations>92 

Dexamethasone 0.6mg/kg and 
humidified oxygen 15L/min via 
“mist stick” held by parent 

Dexamethasone 0.6mg/kg Croup score O2 
saturations,  heart rate 
and respiratory rate at 
30, 60, 90 and 120 mins 

Bourchier 198414 RCT 16 Children 4mths-5yrs 
with viral croup 

Humidified atmosphere 
(temperature 21-23oC, relative 
humidity 87-98%) 

Room air (temperature 20-
22oC, relative humidity 48-
52%) 

Pulse rate, respiratory 
rate, croup score at 1, 2, 
3, 4, 5, 6, and 12 hours, 
Tc02, TcCo2 

Quality of included studies: 
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Comments 

Neto 
200211 

Yes, but 
many 
eligible 
patients 
missed  

Yes Yes Yes Parents 
not 
blind 

2 hours 0% Most Yes • More ‘no mist’ patients received 
nebulised budesonide  

• More ‘mist’ patients received adrenaline 

• O2 saturations were high at base line in 
both groups 

Bourchier 
198414 

Yes Not 
described 

Not 
described 

Yes No 12 hours 0% Most Yes • Possibly higher severity in mist group 

• No power calculation – possibly 
underpowered 

Results of included studies: 

• No difference in any outcomes in either study between treatment and control groups 
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8.4.3 Corticosteroids 

Study Selection Criteria 

Patient Children with croup  Comparison  No corticosteroids 

Intervention Corticosteroids Outcomes Any 

Study Type RCT or Systematic Review Language English Publication Date Any 

Number of included studies: 1 

Characteristics of included studies: 

Study Study Type N(total) Patients Intervention Comparison Outcomes 

Russell 20048 Systematic 
Review 

3736  
(31 RCTs) 

Children with 
croup, pseudo 
croup or 
laryngotracheitis 

Any glucocorticoid 
administered orally, 
parenterally or by 
nebulisation 

Placebo or other, non-
glucocorticoid active 
treatment  

Change in clinical croup score from 
baseline to 6, 12 and 24 hours. 
Representations, length of stay, need 
for other treatment. 

Quality of included studies: 
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Comments 

Russell 
20048 

Yes Yes Yes Yes Yes Yes Yes 
 

Results of included studies: 

• The difference in improvement in the Westley croup score between any corticosteroid treatment and placebo at six hours was -1.2 (95%CI -1.6 to -0.8). At 12 
hours this difference was -1.9 (95%CI -2.4 to -1.3). This change was not significant at 24 hours however, fewer patients were evaluated at 24 hours so this may 
reflect reduced statistical power or large between patient variability. 

• There was a significant decrease in the rate of return visits and/or (re)admissions for patients treated with glucocorticoid versus patients treated with placebo 
(relative risk of 0.5; 95%CI 0.4 to 0.7). 

• Overall, a significantly shorter time was spent in accident and emergency (Leipzig 1979) and hospital (nine studies) when children were treated with a 
glucocorticoid as compared with placebo (825 patients); the weighted mean difference was -12 (95%CI -19 to -5) hours. 

• Severity of croup was explored post hoc; no significant difference was detected between mild and moderate croup trials. 
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8.4.4 Dexamethasone or prednisolone 

Study Selection Criteria 

Patient Children with croup  Comparison  Prednisolone 

Intervention Dexamethasone Outcomes Any 

Study Type RCT or Systematic Review Language English Publication Date Any 

Number of included studies: 1 

Characteristics of included studies: 

Study Study 
Type 

N(total) Patients Intervention Comparison Outcomes 

Sparrow 20039 
(full details from 
author  - 
unpublished) 

RCT 133 Children with mild to moderate 
croup aged 3 months to 12 years 
presenting to a paediatric 
emergency department 

Single dose 0.15mg/kg 
dexamethasone 

Single dose 1mg/kg 
prednisolone 

Croup score, adrenaline 
usage, duration of 
hospitalisation, 
representation 

Quality of included studies: 
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Comments 

Sparrow 20039 
(full details from 
author  - 
unpublished) 

Yes  Yes Yes Yes Yes Good  
7 -10 
days 

Good 
2.2% 

Yes – outcomes 
assessed before 
code broken 

Mostly – although only 144 of 445 
potentially eligible patients were 
approached due to constraints in 
the ED 

Full details of study 
obtained from author 

Results of included studies: 

• Baseline croup score similar in both groups 

• No significant difference between groups in duration of hospitalisation, duration of croup symptoms 

• Children treated with prednisolone were much more likely to return to care (either GP or ED), OR = 4.65 (95%CI 1.61, 13.42) 
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8.4.5 Adrenaline 

Study Selection Criteria 

Patient Children with croup  Comparison  No adrenaline 

Intervention Adrenaline Outcomes Any 

Study Type RCT or Systematic Review Language English Publication Date Any 

Number of included studies: 1 

Characteristics of included studies: 

Study Study Type N(total) Patients Intervention Comparison Outcomes 

Johnson 200410 Systematic  
Review 

87 (3 
RCTs) 

Children with moderate to 
severe croup 

Adrenaline No adrenaline Change in croup score 

Quality of included studies: 
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Comments 

Johnson 
200410 

Yes Some Some Limited Limited Yes No The methodological details of this type of review 
were accessed from the Clinical Evidence website 
but the specific details are not documented in the 
review itself.  

Results of included studies: 

• In all three randomised controlled trials appraised in this systematic review, nebulised adrenaline reduced croup scores within 30 minutes.  

• In one study this effect was no longer significant after 2 hours.  
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8.4.6 Observation and discharge after adrenaline 

Study Selection Criteria 

Patient Children with croup treated with adrenaline Comparison Any 

Intervention Discharge Outcomes Any 

Study Type Any Language English Publication Date Any 

Number of included studies: 3 

Characteristics of included studies: 

Study Study Type N(total) Patients Intervention Comparison Outcomes 

Kelley 199217 Case series 50 Children with croup treated with 
adrenaline, observed at least 2 
hours and discharged home 

Discharge from ED 2 hours after 
adrenaline if free of stridor and intercostal 
retractions at rest and clinically well 

None Representation 
rate (1/50) 

Prendergast 
199418 

Case series  61 Children with croup and persistent 
inspiratory stridor at rest after 20-
30mins mist therapy 

Discharge from ED at 3 hours after 
adrenaline at discretion of treating 
physician (home (31/61) or inpatient 
admit (30/61)) 

None Representation 
rate (1/31) 

Rizos 199819 Case series 82 Children <13yrs, with mod-severe 
croup, one dose only of adrenaline, 
IM dexamethasone, discharged 
from ED  

Discharge from ED 2 hr after adrenaline if 
free of stridor and intercostal retractions 
at rest  

None Readmission 
rate (4/82) 

Quality of included studies: 
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Comments 

Kelley 199217 Yes n/a n/a n/a n/a 48 
hours 2/50 Yes 

Except 
2 LTFU  

Prendergast 
199418 

Yes n/a n/a n/a n/a 72 
hours 

0/61 Yes Yes  

Rizos 199819 Yes n/a n/a n/a n/a 
48 
hours 

1/82 Mostly* 
Except 
1 LTFU 

*Outcome assessment based on hospital 
data and self report.  
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Results of included studies: 

• Of the 50 children studied by Kelley and Simon, one represented for further treatment and was again discharged home from the ED, and 2 were lost to follow-
up. 

• Prendergast et al found that one of the 31 children who were discharged required further treatment in ED 26 hours later, and was again discharged. 

• In the study by Rizos et al, a total of 6 children (7%) required further follow-up for croup. Four of the 6 required admission to hospital for further treatment 
within 48 hours of discharge from ED, 2 of whom were later diagnosed with bronchiolitis, and 1 of whom was found to have bacterial tracheitis. 
 
8.4.7 Racemic or L-Adrenaline 

Study Selection Criteria 

Patient Children with croup  Comparison  Racemic adrenaline 

Intervention L-Adrenaline Outcomes Any 

Study Type RCT or Systematic Review Language English Publication Date Any 

Number of included studies: 1 

Characteristics of included studies: 

Study Study Type N(total) Patients Intervention Comparison Outcomes 

Johnson 200410 Sys Rev 31  
(1 RCT) 

Children with moderate 
to severe croup 

L-Adrenaline Racemic adrenaline Change in croup score 

Quality of included studies: 
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Comments 

Johnson 
200410 

Yes Some Some Limited Limited Yes No The methodological details of this type of review 
were accessed from the Clinical Evidence website 
but the specific details are not documented in the 
review itself.  

Results of included studies: 

• No significant difference in overall improvement in croup scores 

• Not all data available, statistical analysis incomplete 
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Annex 1 Assessment & Management of a Child with Croup 
in Hospital 

EXCLUSIONS: Not for management of children with pre-existing upper airway abnormalities. 
DIAGNOSIS 

The diagnosis of croup is clinical. 
A diagnosis of croup is likely if a child presents with 

• Abrupt onset of barking cough, and  
• Inspiratory stridor,  and 
• Hoarseness; 
• Particularly if these symptoms are preceded by symptoms of a 

mild upper respiratory tract infection. 

Consider diagnoses other than croup in a child with croup-like 
symptoms who also has any one of:  

• Expiratory wheeze or loss of voice 
• Toxic appearance or high-grade fever 
• Drooling, difficulty swallowing, anxiety 
• Prolonged, or recurrent stridor 
• Poor response to treatment 
• Age less than 3 months 

ASSESSMENT OF DEGREE OF AIRWAY OBSTRUCTION 
Mild Moderate Severe Life Threatening 

• Normal mental state • Anxious, tired • Agitated, exhausted • Confused, drowsy 
• No stridor or only when 

distressed 
• Stridor at rest    

• No or subtle accessory muscle 
use, tracheal tug or chest wall 
retraction 

• Minor accessory muscle use, 
tracheal tug or chest wall 
retraction 

• Marked accessory muscle use, 
tracheal tug or chest wall 
retraction 

• Maximal accessory muscle use, 
tracheal tug or chest wall 
retraction or exhaustion 

• Normal heart rate • Increased heart rate • Markedly increased heart rate  
• Able to talk and/or feed • Some limitation of ability to talk 

and/or feed 
• Increased respiratory rate 
• Too breathless to talk and/or 

feed 

• Poor respiratory effort  
• Silent chest 

 • Oxygen saturation 92-95%* • Oxygen saturation <92%* • Cyanosis* 
  • Extreme pallor 

• Low muscle tone 
 

N.B. If patient has signs or symptoms across categories, always treat according to their most severe features. 
Take special care with children who have relevant comorbidities or chronic illnesses, and consult appropriate specialist clinicians. 

INITIAL TREATMENT 
  • Consult senior paediatric or 

emergency clinician 
• Consult Intensive Care Unit 

  • Provide oxygen • Provide oxygen 
  • Nebulised adrenaline - four 1ml 

vials (a total of 4mls) of 1:1000 
solution. 

• Nebulised adrenaline - four 1ml 
vials (a total of 4mls) of 1:1000 
solution. 

• Consider oral prednisolone 1 
mg/kg 

• Oral prednisolone 1 mg/kg  • Oral prednisolone 1 mg/kg OR 
IM dexamethasone 0.6 mg/kg 

• Oral prednisolone 1 mg/kg OR 
IM dexamethasone 0.6 mg/kg 

• Allow the child to adopt the 
position they find most 
comfortable. 

• Allow the child to adopt the 
position they find most 
comfortable. 

• Allow the child to adopt the 
position they find most 
comfortable. 

• Allow the child to adopt the 
position they find most 
comfortable. 

• Provide parent information • Provide parent information • Provide parent information • Provide parent information 
• Discharge if stable or 

reassess after 1 hour if any 
concern 

• Reassess within 1 hour • Reassess within 5 minutes • Reassess within 5 minutes 

Assess mental state, stridor, accessory muscle use, tracheal tug or 
chest wall retraction and respiratory rate.   

Assess mental state, stridor, accessory muscle use, tracheal tug or 
chest wall retraction and respiratory rate.   

  

RESPONSE TO TREATMENT RESPONSE TO TREATMENT 
RESPONDING NOT RESPONDING RESPONDING NOT RESPONDING 
 
 
 
 
• Discharge when child has no 

signs of moderate or severe 
croup and is clinically well 

• Provide patient information, 
including reasons to return  

• Fax or post letter to GP  
• Discharge 

• Reconsider diagnosis 
• Consult senior paediatric or 

emergency clinician 
• Assess degree of airway 

obstruction 
• Treat as per Initial Treatment 

as appropriate for degree of 
airway obstruction – DO NOT 
give an additional dose of 
prednisolone if one has already 
been given 

• Observe for at least 3 hours 
after administration of 
adrenaline 

 
• Discharge when child has no 

signs of moderate or severe 
croup and is clinically well 

• Provide patient information, 
including reasons to return  

• Fax or post letter to GP 
• Discharge 

• Reconsider diagnosis 
• Arrange High Dependency 

Unit/Intensive Care Unit 
transfer 

• Provide oxygen 
• In consultation with senior 

clinician consider a repeat dose 
of adrenaline 

*Decreased oxygen saturation is a late sign of severity. Oxygenation may be maintained even in severe croup. 
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Annex 2 Assessment & Management of a Child with Croup  
in General Practice 

EXCLUSIONS: Not for management of children with pre-existing upper airway abnormalities. 
DIAGNOSIS 

The diagnosis of croup is clinical. 
A diagnosis of croup is likely if a child presents with 

• abrupt onset of barking cough, and  
• inspiratory stridor,  and 
• hoarseness; 

particularly if these symptoms are preceded by symptoms of a mild 
upper respiratory tract infection. 

Consider diagnoses other than croup in a child with croup-like 
symptoms who also has any one of:  

• expiratory wheeze or aphonia 
• toxic appearance or high-grade fever 
• drooling, difficulty swallowing, anxiety 
• prolonged, or recurrent stridor 
• poor response to treatment 
• age less than 3 months. 

ASSESSMENT OF DEGREE OF AIRWAY OBSTRUCTION 
Mild Moderate Severe Life Threatening 

• Normal mental state • Anxious, tired • Agitated, exhausted • Confused, drowsy 
• No stridor or only when 

distressed 
• Stridor at rest    

• No or subtle accessory muscle 
use, tracheal tug or chest wall 
retraction 

• Minor accessory muscle use, 
tracheal tug or chest wall 
retraction 

• Marked accessory muscle use, 
tracheal tug or chest wall 
retraction 

• Maximal accessory muscle use, 
tracheal tug or chest wall 
retraction or exhaustion 

• Normal heart rate • Increased heart rate • Markedly increased heart rate  
• Able to talk and/or feed • Some limitation of ability to talk 

and/or feed 
• Increased respiratory rate 
• Too breathless to talk and/or 

feed 

• Poor respiratory effort  
• Silent chest 

  • Extreme pallor 
• Low muscle tone 

• Cyanosis* 

N.B. If patient has signs or symptoms across categories, always treat according to their most severe features.  
Take special care with children who have relevant comorbidities or chronic illnesses, and consult appropriate specialist clinicians. 

INITIAL TREATMENT 
  SEND TO HOSPITAL BY 

AMBULANCE 
SEND TO HOSPITAL BY 

AMBULANCE 
  • Provide oxygen • Provide oxygen 
  • Nebulised adrenaline - four 1ml 

vials (a total of 4mls) of 1:1000 
solution. 

• Nebulised adrenaline - four 1ml 
vials (a total of 4mls) of 1:1000 
solution. 

  o Do not dilute 
o Drive nebulisation with 

oxygen where possible 

o Do not dilute 
o Drive nebulisation with 

oxygen where possible 
• Consider oral prednisolone      

1 mg/kg 
• Oral prednisolone 1 mg/kg  • Oral prednisolone 1 mg/kg OR 

IM dexamethasone 0.6 mg/kg 
• Oral prednisolone 1 mg/kg OR 

IM dexamethasone 0.6 mg/kg 
• Allow the child to adopt the 

position that they find most 
comfortable. 

• Allow the child to adopt the 
position that they find most 
comfortable. 

• Allow the child to adopt the 
position that they find most 
comfortable. 

• Allow the child to adopt the 
position that they find most 
comfortable. 

• Provide parent information • Provide parent information   
• Send home if stable or 

reassess after 1 hour if any 
concern 

• Observe if facilities available at 
the surgery, or send to hospital  

• Reassess within 1 hour 

  

RESPONSE TO TREATMENT   
GOOD RESPONSE 
• Send home when child has no signs of moderate or severe airway 

obstruction and is clinically well 
• Provide patient information, including reasons to return  

  

POOR RESPONSE   

• Send to hospital by ambulance 
 

  

* Decreased oxygen saturation is a late sign of severity. Oxygenation may be maintained even in severe croup.  
   SpO2 <92% is an indicator of increased severity however it is recognised that this form of assessment will not be available to most GPs.  
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Annex 3. Normal Parameters for Paediatric Vital 
Signs 

 
 Neonate Infant  

(6 
months) 

Toddler  
(2 yrs) 

Pre-
school 

School-age  
(7 yrs) 

Adolescent 
(15yrs) 

Heart Rate (awake) 
(beats/min) 

100-180 100-160 80-150 70-110 65-110 60-90 

Heart Rate (asleep) 
(beats/min) 

80-160 80-160 70-120 60-90 60-90 50-90 

Respiratory Rate  
(breaths/min) 

30-80 30-60 24-40 22-34 18-30 12-20 

Systolic BP  
(5-95%) (mmHg) 

60-90 87-105 95-105 95-110 97-112 112-128 

Diastolic BP  
(5-95%) (mmHg) 

20-60 50-66 50-66 50-78 57-80 66-80 

Temperature  
(oC) 

36.5-37.5 36.5-37.5 36.0-37.2 36.0-37.2 36.0-37.2 36.0-37.2 
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Annex 4. Acronyms and Abbreviations 
 
  
ABG Arterial blood gas 
CI Confidence interval 
CINAHL Cumulative index of nursing and allied health literature 
EBP Evidence-based practice 
ED Emergency department 
GDG Guideline development group 
GP General practitioner 
HiB Haemophilus influenzae type B 
ICU Intensive care unit 
IM Intramuscular  
IV Intravenous  
MAS Metropolitan Ambulance Service 
NPA  Nasopharyngeal aspirate 
NUM Nurse unit manager 
OR Odds ratio 
RCT Randomised controlled trial 
RR Relative risk 
SaO2 Oxygen saturation 
SMS Senior medical staff 
  
 

 




