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Background
Corticosteroids are adrenal steroid 
hormones responsible for immune 
homeostasis, blood pressure regulation, 
energy and appetite regulation, and 
suppression of inflammation. Oral 
corticosteroids (‘steroids’) are commonly 
used in children for a number of medical 
conditions, including asthma, croup, 
inflammatory bowel disease and 
nephrotic syndrome. There has been 
some concern about potential side 
effects of oral, topical or inhaled steroids, 
including reduction in growth, weight 
gain, behavioural changes and 
immunosuppression resulting 
in infection.

Objective
While many recent studies have assessed 
individual risks, this article aims to provide 
an overview of steroid use in common 
paediatric presentations, highlighting 
current management and risks associated 
with recurrent doses of steroids in the 
paediatric population.

Discussion
Short courses of oral steroids (less than 
two weeks) in children are very unlikely to 
cause long-term side effects in children. 
Children requiring courses more than 
two weeks’ duration warrant specialist 
referral and a weaning plan to reduce 
adrenal suppression and insufficiency.

CORTICOSTEROIDS (‘steroids’) are 
adrenal steroid hormones responsible for 
modulation of a number of physiological 
functions, including suppression of 
inflammation, immune homeostasis, 
mobilisation of energy, appetite regulation 
and blood pressure homeostasis.1–2 Despite 
their efficacy, there are multiple potential 
side effects of steroids, particularly with 
continuous long-term use (>6 weeks), high 
dose (>2 mg/kg prednisolone equivalent) 
or repeated use (at least monthly). Health 
practitioners need to be mindful of this, 
particularly when prescribing multiple 
repeats of oral steroids for use in the 
community. This article examines the risks 
and benefits of steroid use in children. While 
not covered in this article, it is important 
to note that inflammatory bowel disease, 
idiopathic juvenile arthritis and nephrotic 
syndrome, among other conditions, will 
likely require longer-term systemic steroids; 
accordingly, health practitioners should be 
aware of potential side effects and discuss 
with specialists as required.

Parental attitudes towards steroid 
use can direct treatment and determine 
adherence. A Malaysian study of parents 
whose children were on prophylactic 
inhaled steroids revealed 91% of parents 
held concerns over steroid side effects, 
while 86% were worried about their 
child becoming dependent on inhalers.3 
Of those parents who were concerned 
about steroid therapy, their children 
were also more likely to miss doses and 
require nebulised therapy when compared 
with children whose parents were less 
concerned. This article addresses some 
of these concerns.

Steroids have been known for decades 
to affect growth,4–6 through a variety 
of mechanisms, including disruption 
to collagen and bone formation, as 
well as altered secretion and action of 
growth hormone.5 Both endogenous and 
exogenous steroids have showed growth-
retarding effects. Prader et al7 describe a 
young girl with Cushing syndrome due to an 
adrenal adenoma, whose significant growth 
restriction corrected with removal of the 
tumour. In a study of 224 children with 
cystic fibrosis receiving either alternate-day 
prednisolone or placebo for up to four years, 
final height was reduced by 4 cm in boys 
treated with either high dose (2 mg/kg to 
maximum 60 mg) or low dose (1 mg/kg) 
prednisolone when compared with control 
after the age of 18 years, with no similar 
persistent growth impairment seen in 
girls.8 While acknowledging nutritional 
deficiencies in cystic fibrosis, studies such 
as these highlight the potential side effects 
of excessive steroids, and have led to 
concerns regarding recurrent exogenous 
steroid use in children. Importantly, there is 
no evidence to suggest any adverse impacts 
on growth from multiple short courses of 
steroids in children.

Multiple short courses of 
corticosteroids in children

Box 1. Benefits of oral corticosteroids 
in paediatric asthma management 

•	 Reduction in length of hospital stay14

•	 Reduction in risk of relapse11,45

•	 Reduction in need for admission of 
school-aged children in the emergency 
setting15

•	 Improved quality of life22
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Multiple types of oral steroids 
are commonly used in children. 
Dexamethasone (36–54 hours) has a 
longer biological half-life than prednisolone 
(18–36 hours); hydrocortisone (6–12 hours) 
has the shortest half-life. As shown 
in Table 1, 100 mg hydrocortisone is 
equivalent to 25 mg prednisolone and 4 mg 
dexamethasone.9 Extent of linear growth 
inhibition is related to the steroid used, 
with longer-acting steroids more likely 
to affect growth;10 dose and duration of 
exposure determine the extent, which is 
most pronounced when administered daily 
rather than alternate daily.5

Asthma
Asthma is one of the most common reasons 
for children presenting to general practice 
in Australia.11 One in nine Australians 
(11.2%) have asthma, with asthma more 
common among boys (12.1%) than girls 
(7.9%) aged up to 14 years.12

Many of the patients presenting to 
general practice will have mild to moderate 
asthma, with normal mental state, some 
increased work of breathing (intercostal 
or subcostal recession, tracheal tug), and 
still able to talk with minimal limitations. 
In most cases, these can be managed with 
β2-agonists (such as salbutamol) and oral 
steroids (prednisolone).

Systemic steroids
While salbutamol is widely accepted as 
primary management, treatment with 
systemic steroids has been shown to 
reduce the risk of relapse in children.13,14 
Prednisolone is the most commonly 
prescribed steroid for asthma.15 A Lancet 
randomised trial of children aged 
2–5 years presenting to an emergency 
department demonstrated a clear benefit 

of prednisolone (1 mg/kg/day for three 
days) over placebo at reducing length 
of hospital stay.16 Previous studies have 
demonstrated oral steroids administered 
within one hour of presentation reduced 
the need for admission for children with 
asthma.17 Other benefits are outlined 
in Box 1.

There is some debate about the 
dosing of systemic steroids for children 
presenting with signs and symptoms of 
asthma, reflected by the inconsistencies 
of protocols in many articles. The National 
Asthma Council Australia18 recommends 
oral prednisolone 1 mg/kg for three 
days for children aged 6– 11 years (to a 
maximum of 50 mg). For children aged 
1–5 years, steroid use should be avoided 
unless severe acute wheezing requiring 
admission to hospital is present.

Conversely, the clinical practice 
guideline for acute asthma published by 
the Royal Children’s Hospital, Melbourne, 
recommends a single dose of 2 mg/kg 
(maximum 60 mg) oral prednisolone, only 
continuing with 1 mg/kg daily for one to 
two days if there is an ongoing need for 
regular salbutamol,19 based on the Thoracic 
Society of Australia and New Zealand 
position statement 2010.20 These authors 
recommend this regimen for optimal 
management. In the community setting, 
long-term oral steroids (ie for more than 
10 days) warrants referral to a paediatrician 
or paediatric respiratory physician.21

An Australian study compared three- 
and five-day courses of oral prednisolone 
(1 mg/kg to maximum 50 mg) for 201 
children not requiring an admission to 
hospital.22 The researchers found no 
difference in the proportion of patients 
symptom free at day seven, their 
primary outcome. Neither group had 
any statistically significant difference 
in quality of life.

Ordinarily, single courses of oral 
steroids should not be a trigger for a 
prescription for inhaled steroids. However, 
two courses of oral steroids in two 
successive months warrants escalation of 
therapy, as does interval symptoms and 
a frequent (at least weekly) reliance on 
salbutamol. More than four courses over a 
period of 12 months requires evaluation of 
an underlying diagnosis and optimisation 
of management. These authors would 
recommend the lowest tolerated dose of 
inhaled steroids that improves symptoms, 
for a short (2–3-month) trial. Patients 
should be encouraged to rinse their 
mouth after each dose. If the lowest dose 
is insufficient after a two-week trial, 
the dose or frequency of administration 
should be increased. Should this also fail 
to achieve acceptable results, a long-acting 
beta-agonist can be added.

Parents sometimes initiate oral steroids 
as part of asthma management at home. 
This approach has been shown to reduce the 
number of missed school days and asthma 
symptoms.23 The Pharmaceutical Benefits 
Scheme (PBS) allows up to five repeats of 
oral prednisolone on a PBS script;24 health 
practitioners need to be mindful that 
parent initiation of steroids may not be 
noted on a child’s health records because 
of acuity of presentations presenting to a 
different general practice or directly to the 
emergency department. Parents should 
be encouraged to diarise the frequency 
and duration (number of days) of steroid 
use. Further, parent-initiated steroids are 
not recommended for preschool children, 
as they are not effective at symptom 
management in this age group.25

Inhaled corticosteroids
Children with frequent episodic asthma or 
regular interval symptoms are commonly 

Table 1. Relative potencies (approximate dose equivalent to 25 mg prednisolone) and half-lives of commonly used oral steroids

Oral steroid Approximate dose equivalent Duration of action Biological half-life

Hydrocortisone 100 mg Short acting 6–12 hours

Prednisolone 25 mg Intermediate 18–36 hours 

Dexamethasone 4 mg Long acting 36–54 hours
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prescribed inhaled steroids to minimise 
the frequency and severity of asthma 
attacks. While the focus of this review 
is to assess the effects of repeated short 
courses of oral steroids, it is important 
to acknowledge that high-dose inhaled 
steroids (Table 2) can also have significant 
long-term side effects. While montelukast 
has been considered as a precursor to 
commencing inhaled steroids,21 recent 
commentary has questioned this, given 
limited evidence.26 This should generally 
be used as an alternative to steroids in the 
management of inhaled allergens, noting 
that sleep disturbance is the most common 
side effect.

A Cochrane review dismissed the notion 
that acutely increasing the dose of inhaled 
steroids can manage asthma flare-ups in 
children aged <12 years.27 Furthermore, 
doubling or quadrupling the dose of 
inhaled steroids did not prevent severe 
flare-ups in any age group.27 A small study 
of 129 children aged up to six years using 
high-dose inhaled fluticasone showed that, 
while there was less rescue oral steroid 
in the treatment group when compared 
with placebo, there were significant 
implications for growth, with reduced gain 
in height when compared with placebo.28 
Inhaled steroids cause a statistically 
significant increase in body mass index 
trajectory in children with moderate to 
severe asthma receiving high-dose steroids 
when compared with low-dose steroids.29 
Despite this, it is important that health 
professionals remind patients to continue 
to take their inhaled steroid preventer 
with a spacer during oral steroid therapy.21 

Improved compliance should reduce 
exacerbations and therefore minimise 
rescue steroid use. Additionally, it is 
important for the general practitioner to 
regularly review the dose of corticosteroids 
and use the lowest dose providing benefit. 
Given the seasonal nature of viral-induced 
wheeze in children, consider weaning 
preventive inhaled steroids over summer 
months. Given the increased burden of 
obesity, providing appropriate diet and 
lifestyle advice is imperative.

Side effects
Side effects of systemic steroids are well 
documented (Table 3). Vomiting (5.4%), 
behaviour disturbance (4.7%) and sleep 
disturbance (4.3%) are the most common 
adverse drug reactions30 from short 
courses of steroids. Other short-term 
side effects include nausea, abdominal 
pain, facial swelling/erythema and 
other gastrointestinal disturbances.18,30 
Increased appetite, weight gain and 
indigestion are also common. Sleep 
disturbance can be minimised by 
avoiding administration later in the day.

Immunosuppression leading to 
infection is one of the most serious 
adverse drug reactions associated with 
prolonged oral steroid use. A review of 
the literature suggested that up to 1% of 
patients experience infection, with one 
documented death and other children 
admitted to intensive care units with 
severe complications of varicella zoster.30 
Two weeks of treatment with a moderate 
(2 mg/kg/day) dose of oral prednisolone 

may result in immune suppression; 
however, this is not seen in shorter courses 
of five days or less.1 Dose tapering is 
not required unless treatment duration 
exceeds two weeks.18 Reassuringly, a 
meta-analysis showed no statistically 
significant differences between systemic 
or inhaled steroid when compared with 
placebo for severe infections, systemic 
infections, or upper and lower respiratory 
tract infections.6

A potential complication of recurrent 
short courses of steroids is suppression 
of the hypothalamic–pituitary–adrenal 
(HPA) axis. One month of 1–2 mg/kg/day 
prednisolone may be sufficient to cause 
adrenal suppression lasting for up to one 
year.1 This was not shown after a five-day 
course of 1–2 mg/kg/day prednisolone.1 
One in five children who have at least 
four courses of systemic steroids per year 
(for any indication) are susceptible to 
suppression of the HPA axis, as shown by 
a suboptimal response to an insulin and 
adrenocorticotropic hormone challenge,31 
but is not clinically relevant despite 
biochemical evidence. As many as 81% of 
children receiving short-course oral steroids 
have shown biochemical suppression of 
the HPA axis.30 A 2019 review from South 
Africa suggested that any child receiving 
steroids is at risk of HPA axis suppression 
and warrants investigation.32 This is not 
in keeping with Australian guidelines 
and, given limited evidence, should be 
interpreted with caution.

A meta-analysis suggested that, 
despite limitations in pooling data, any 
growth impacts from steroid use are 

Table 2: Suggested low, medium and high paediatric doses of inhaled corticosteroids for treatment of asthma (adapted 
from NICE guideline 2018)48 

Paediatric low dose Paediatric moderate dose Paediatric high dose

Beclomethasone dipropionate 
extra-fine particle inhalers

100 μg per day in two divided 
doses

150–200 μg per day in two 
divided doses

300–400 μg per day in two 
divided doses

Budesonide dry powder inhalers 100–200 μg per day in a single 
dose or two divided doses 

300–400 μg per day in a single 
dose or two divided doses 

500–800 μg per day in two 
divided doses 

Ciclesonide metered dose inhaler 80 μg per day in a single dose 160 μg per day in a single dose 
or two divided doses

240–320 μg per day in two 
divided doses 

Fluticasone propionate metered 
dose and dry powder inhalers

100 μg per day in two divided 
doses

150–200 μg per day in two 
divided doses

250–500 μg per day in two 
divided doses 
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small (sub-centimetre).6 A retrospective 
study of long-term (five-year) low- and 
medium-dose inhaled steroid use did not 
show growth deceleration in prepubertal 
children.33 A dose-dependent reduction 
in bone mineral accretion as well as 
increased risk of osteopenia was shown 
in boys but not in girls following repeated 
exposure to short courses of oral steroids 
over several years.34 Systemic steroids have 
also been associated with increased odds 
of paediatric fractures.35 The minimal loss 
of final height needs to be weighed against 
the potential benefits from steroids, which 
include reduction in hospital admissions, 
reduction in severity of asthma flares and 
better quality of life.

Other side effects
Behavioural disturbances are a 
well-recognised side effect of steroid 
use. A review suggested that higher 
doses of steroids may exacerbate these 
behaviours; however, disease severity 
and environmental stressors make this 
multifactorial.36 Two meta-analyses in 
adult patients with severe asthma showed 
links with sepsis, thromboembolism 
and fracture following both short37 and 
prolonged38 courses of oral steroids, but 
further research is required to correlate 
these findings in children.

Despite these side effects, oral steroids 
remain the only accepted, effective 

treatment for acute asthma and play an 
important part in managing severe asthma.39

Alternative steroid therapies
There has been recent debate about the 
efficacy of dexamethasone in asthma 
management. A randomised trial 
comparing two doses of dexamethasone 
to five days oral prednisolone for children 
presenting to the emergency department 
showed that dexamethasone was not 
an inferior option.40 National Asthma 
Council Australia suggests a single dose 
of 0.6 mg/kg dexamethasone as an 
alternative to prednisolone (maximum 
dose 16 mg); this can be repeated the 
following day if required, but should not 
exceed two days of treatment.18

Studies have suggested that oral 
dexamethasone may be better tolerated 
than oral prednisolone in acute asthma 
management. Qureshi et al compared 
oral prednisolone (2 mg/kg initially then 
a further four days 1 mg/kg) with oral 
dexamethasone (two doses of 0.6 mg/kg 
to maximum 16 mg) in a population of 533 
children aged 2–18 years.41 Dexamethasone 
was associated with less vomiting than 
prednisolone, likely a result of reduced 
frequency of dosing resulting in a statistically 
significant increase in compliance. While 
compliance is often a result of personal and 
patient-related factors, these are modifiable 
with positive reinforcement from the 

medical visit with good communication 
and sufficient information.42 More children 
missed at least two days of school when 
treated with prednisolone, compared with 
dexamethasone.41

Croup
Croup, or laryngotracheobronchitis, 
is inflammation of the upper airway, 
larynx and trachea,43 mostly a result of 
viral infections. Most presentations tend 
to occur in children aged six months to 
six years, with symptoms commonly 
worse at night.43 Systemic steroids are 
frequently prescribed to manage croup. 
In this setting, steroids have been shown 
to be effective in preventing escalation of 
therapy, including the need for nebulised 
adrenaline or intubation and ultimately 
reducing duration of hospital stays.44 
A Western Australian randomised 
controlled trial45 showed non-inferiority 
for both low-dose dexamethasone 
(0.15 mg/kg) and prednisolone (1 mg/kg) 
when compared with the ‘gold standard’ 
0.6 mg/kg dexamethasone. This trial 
showed similar outcomes in all treatment 
groups for duration of stay, recurrent 
presentations, use of nebulised adrenaline 
and adverse events.45

Eczema
Oral steroids are not used to manage 
eczema. While topical steroids may 
have side effects and their use is often 
recommended judiciously, a consensus 
statement recommends ample use of 
steroid to cover the affected areas of skin, 
once or twice per day, until resolution. 
Adrenal suppression is unlikely to 
occur if used in short, sharp courses, 
which is recommended treatment 
by dermatologists. Irreversible skin 
thinning, osteopenia, hypertrichosis, 
hypopigmentation and tachyphylaxis do 
not occur in children when adhering to 
appropriate doses of topical steroids.46

Conclusion
The use of steroids is widely accepted 
for treatment of multiple paediatric 
presentations to general practice. When 

Table 3. Potential side effects of short courses of oral steroids, and the 
longer-term potential effects of recurrent use1,30,49

Potential side effects of short courses 
of oral steroids

Effects of long-term dosing  
with steroids

•	 Sleep disturbance
•	 Behavioural disturbance
•	 Vomiting
•	 Gastritis
•	 Gastrointestinal disturbance
•	 Facial flushing
•	 Nocturia
•	 Dry skin

•	 Weight gain
•	 Cushingoid facies
•	 Mood changes (irritability, hyperactivity)
•	 Reduction in final height or growth velocity
•	 Osteoporosis
•	 Cataracts
•	 Hypertrichosis
•	 Cutaneous atrophy
•	 Hypertension
•	 Hypothalamic–pituitary–adrenal axis 

suppression
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used as per current protocols, clinically 
relevant long-term side effects should not 
occur. While behavioural changes and sleep 
disturbances, including unpleasant dreams, 
may be seen in the short term,30 these are 
reduced by once-daily morning dosing.47 
Steroids are safe, accepted and effective, 
even when used as multiple short courses.

Key points
•	 Short courses of oral steroids are 

commonly used in children with asthma 
and croup, but longer durations may be 
used for other conditions.

•	 If used as per current protocols, short 
courses of oral steroids are very unlikely 
to cause long-term side effects.

•	 Dose tapering is not required for 
courses under two weeks’ duration.

•	 If managed on prolonged courses of oral 
steroids (at least two weeks), consider 
specialist referral.

•	 Oral steroid use in preschool children 
with respiratory complaints should 
be avoided in the community setting 
unless the patient is being referred to an 
emergency department.

•	 Oral steroids remain an accepted, 
effective treatment for acute asthma 
and croup.
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