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Foreword

The first edition of the local guidelines for the management of childhood 
asthma was published in 1997, followed by revisions in 2004 and 2014. The 
main objective of the earlier guidelines was to offer a clear framework for 
use by healthcare providers at all levels. This third revision builds upon the 
2014 standards, reflecting the latest advancements in asthma management. 
Notable improvements include the introduction of biologic therapies,  
a deeper understanding of the role of nebulised corticosteroids in acute asthma, 
adoption of the paediatric asthma score and asthma clinical pathway in asthma 
management.

In preparing these guidelines, we reviewed the latest research, analysed 
emerging data, and consulted with experienced practitioners to ensure our 
recommendations are aligned with current evidence-based practices. This 
document is designed to assist healthcare professionals in providing optimal care 
for children with asthma, from basic diagnosis and management to advanced 
treatment for severe cases.

By updating the guidelines, we aim to enhance asthma control, reduce morbidity, 
and improve the overall quality of life for children affected by asthma. We
hope this update serves as a crucial resource for clinicians, enabling them to 
offer effective and tailored care for young asthma patients. 

A downloadable PDF version is available, and we encourage users to consult these 
guidelines alongside reputable international publications for a comprehensive 
understanding.

We also extend our sincere thanks to the committee members for their invaluable 
contributions. Their expertise and dedication have been essential in crafting a 
guideline that is both practical and reflective of the most recent scientific insights. 

Dr. Norzila Mohamed Zainudin
Prof. Emeritus Dato' Dr. Azizi Haji Omar

Clinical Practice Guidelines Management of Childhood Asthma



2024 Consensus Statement Fourth Edition6

Members of The Expert Panel

Co-chairpersons
Dr. Norzila Mohamed Zainudin
Sunway Medical Centre, Selangor

Prof. Emeritus Dato' Dr. Azizi Haji Omar
Damansara Specialist Hospital, Selangor

Committee members
Assoc. Prof. Dato' Dr. Ahmad Fadzil Abdullah
International Islamic University Malaysia, Pahang

Dr. Anis Siham Zainal Abidin
Sunway Medical Centre, Selangor

Prof. Dr. Anna Marie Nathan
Universiti Malaya Medical Centre

Dr. Asiah Kassim
Hospital Tunku Azizah, Kuala Lumpur

Dr. Dayang Zuraini Sahadan
Hospital Sultan Idris Shah Serdang, Selangor 

Assoc. Prof. Dr. Eg Kah Peng
Universiti Malaya Medical Centre

Dr. Hafizah Zainuddin
Universiti Sultan Zainal Abidin, Terengganu

Assoc. Prof. Dr. Hasniah Abdul Latif
Hospital Pakar Kanak-Kanak, Universiti Kebangsaan Malaysia, 
Kuala Lumpur

Assoc. Prof. Dr. Jessie de Bruyne
Universiti Malaya Medical Centre

Dr. Mariana Daud
Hospital Raja Perempuan Zainab II, Kelantan

Dr. N. Fafwati Faridatul Akmar Mohammad
Hospital Tunku Azizah, Kuala Lumpur

Dr. Noor Ain binti Noor Affendi
Hospital Sultanah Nur Zahirah, Terengganu

Dr. Noor Hafiza Binti Noordin
Hospital Cyberjaya, Selangor

Dr. Patrick Chan Wai Kiong
Gleneagles Hospital Kuala Lumpur

Dato' Dr. Rus Anida Awang
Hospital Pulau Pinang

Dr. Su Siew Choo
Pantai Hospital Kuala Lumpur

Dr. Yap Hsiao Ling
Hospital Tunku Azizah, Kuala Lumpur

2024 Consensus Statement Fourth Edition6



Clinical Practice Guidelines Management of Childhood Asthma7

The National Health Mortality and Morbidity Survey 2023 reported that almost 
half a million children aged 6 to 17 years old in Malaysia have asthma. Prevalence 
of probable asthma was 7.1% and prevalence of doctor-diagnosed asthma was 
5.3%. It was found that 70% of them have 1-3 exacerbations in the past year 
and 30% have 4 or more attacks in the past year.1 There is evidence to show that 
the prevalence of childhood asthma is higher among the urban and inner-city 
communities, from 6.4% in Muar to 24% in Selangor.2-5 Asthma still gives rise to 
considerable morbidity as well as mortality.6

Alongside asthma, there has also been a rise in other atopic conditions such as 
allergic rhinitis and eczema.2,7,8 Recognising and treating allergic rhinitis has been 
shown to improve asthma control.7

Diagnosing asthma in children under the age of six is challenging.9 It is not 
feasible to perform objective measurements in younger children to aid in the 
clinical decision. In addition, the pathology of asthma in younger children may 
vary from that of older children, suggesting that the treatment approach needed 
may differ as well.10,11 Emerging evidence has affirmed the difference between 
childhood and adult asthma, notably in the phenotype, remission, and factors 
associated with severity and mortality.12

Despite available guidelines, the management of asthma remains sub-optimal. 
Many patients are under-treated and take only rescue therapy during attacks 
rather than daily controller therapy, including patients with severe asthma.1,13,14 

There remains an over-reliance on symptomatic treatment and oral therapy, and 
under-utilisation of anti-inflammatory therapy, leading to inadequate control.13,15

New groups of medications namely biologics, such as interleukin antagonists 
and anti-immunoglobulin E (IgE), have been introduced to treat certain types 
of asthma. Moreover, with new evidence on the efficacy of nebulised steroid16 
and the proposition to use intermittent inhaled corticosteroid (ICS) in asthmatic 
children (especially mild asthma)17, there are merits to review and update the 
2014 consensus. 

Therefore, this document is an update on the Malaysian Guidelines for the 
Management of Childhood Asthma 201418, developed as a quick guide for local 
practitioners' reference.

The Need for An Asthma Consensus1
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New additions to this consensus include:

•	 Recognition of likelihood of asthma and recurrent wheeze.

•	 Management of asthma for patients five years old and below, and adolescents.

•	 Maintenance and reliever therapy (MART) and anti-inflammatory reliever (AIR) 
therapy.

•	 Evidence of nebulised corticosteroids in acute asthma.

•	 Role of biologics in severe asthma.

•	 Adoption of paediatric asthma score and asthma clinical pathway in the 
management of acute asthma.

•	 Respiratory support and transfer of severe/life-threatening asthma patients.

1  |  The Need for An Asthma Consensus
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Asthma is a heterogeneous condition characterised by paroxysmal or persistent 
symptoms such as cough, dyspnoea, wheezing and chest tightness, coupled 
with chronic persistent inflammation and/or structural changes associated with 
variable airflow limitation and airway hyperresponsiveness.19,20

Definition2
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Diagnosis3

Children with asthma present with recurrent episodes of one or more of the 
following symptoms, triggered by factors such as viral infections, allergen 
exposure or exercise:11

•	 Cough, especially nocturnal and early morning

• 	 Shortness of breath

• 	 Wheezing

• 	 Chest tightness

These respiratory symptoms vary over time and in intensity, together with 
variable expiratory airflow limitation.
The presence of atopic conditions like eczema, allergic rhinitis, and conjunctivitis 
in either the child or their family provides supportive evidence for diagnosing 
asthma.11,21 However,  the absence of these conditions does not rule out the 
possibility of an asthma diagnosis.
Children who present with chronic cough alone (daily cough for more than four 
weeks) and have never wheezed are less likely to have asthma.22,23 These children 
require further evaluation for other illnesses that may cause the chronic cough. 
In children with chronic respiratory symptoms, especially those exhibiting signs 
such as chronic wet cough, clubbing, cyanosis, failure to thrive, or persistent 
wheezing not responding to conventional treatment, other differential diagnosis 
needs to be considered (Table 1).

3.1  Presentation
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3  |  Diagnosis

AFB: acid-fast bacilli; CT: computed tomography; HIV: human immunodeficiency virus; IGRA: interferon gamma release assay

Adapted from National Heart, Lung, and Blood Institute. Guidelines for the Diagnosis and Management of Asthma. 2007.24

Diagnostic possibilities Investigations

Upper 
airway
disease

•  Allergic rhinitis/rhinosinusitis
•  Sinusitis
•  Vocal cord dysfunction

•  Paranasal sinuses X-ray
•  Flow-volume loop (spirometry)
•  Laryngoscopy

Obstruction 
of large 
airways

•  Foreign body inhalation
•  Vascular ring
•  Laryngeal web
•  Laryngotracheomalacia,  

tracheal stenosis
•  Enlarged lymph nodes

•  Chest X-ray
•  Rigid/flexible bronchoscopy
•  Contrast-enhanced CT thorax

Obstruction 
of small 
airways

•  Viral bronchiolitis
•  Bronchiolitis obliterans
•  Bronchiectasis
•  Heart disease/heart failure
•  Bronchopulmonary dysplasia
•  Cystic fibrosis

•  Chest X-ray 
•  High-resolution CT thorax
•  Electrocardiogram/

echocardiogram
•  Sweat test

Other
causes

•  Gastroesophageal reflux disease
•  Aspiration due to dysfunctional 

swallowing
•  Immunodeficiency
•  Tuberculosis

•  24-hour pH study
•  Upper gastrointestinal study
•  HIV screening
•  Primary immunodeficiency 

screening
•  Mantoux test/ IGRA test
•  Gastric lavage/sputum for AFB 

smear and mycobacterium 
tuberculosis culture and 
sensitivity

Table 1. Differential diagnosis and relevant investigations for chronic cough and/or 
recurrent wheeze in infants and children.
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Asthma is diagnosed based on patient history, physical examination and variable 
expiratory airflow limitation.11 Response to bronchodilator therapy (10-15 minutes 
after inhaling bronchodilator) by symptomatic improvement (for patients below 
6 years old), or improvement in forced expiratory volume in one second (FEV1) 
by ≥ 12%, or peak expiratory flow rate (PEFR) by ≥ 15%, is supportive of the 
diagnosis of asthma; however, this may not be the case for mild asthmatics (Boxes 
1 and 2).9,25,26 Other objective measurements that suggest asthma include ≥ 12% 
improvement in FEV1 after four weeks of ICS, 12% reduction in FEV1 in exercise 
challenge test or a positive (≥ 15% reduction in FEV1) bronchial hyperresponsive 
challenge test, or PEFR showing significant diurnal variability (≥ 15%).9,25 Raised 
fractional exhaled nitric oxide and positive skin prick tests to aeroallergens are 
also supportive of asthma.27-29

In atypical cases, investigations will be necessary to exclude other conditions.

3.2  Investigations
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Adapted from Ministry of Health Malaysia. Respiratory medication therapy adherence clinic protocol: asthma/COPD 
(adult & paediatric).30

Formulae

a : 5.0753 x 10-6 H2.5802

b : 4.5497 x 10-7 H3.0542

c : 7.33 x 10-3  H2.15

d : 3.49 x 10-3 H2.29

Box 1. Mean FEV1 and PEF of normal Malaysian children.

Height (cm)
Boys Girls

FEV1 (L)a PEF (L/min)c FEV1 (L)b PEF(L/min)d

110 0.94 180 0.78 165

112 0.98 187                0.83 172

114 1.03 194 0.87 179

116 1.08 201 0.92 186

118 1.13 209 0.97 194

120 1.18 216 1.02 201

122 1.23 224 1.07 209

124 1.28 232 1.13 217

126 1.33 240 1.18 225

128 1.39 249 1.24 234

130 1.44 257 1.30 242

132 1.50 266 1.36 251

134 1.56 274 1.43 259

136 1.62 283 1.49 268

138 1.68 292 1.56 277

140 1.75 301 1.63 287

142 1.81 311 1.70 296

144 1.88 320 1.78 306

146 1.95 330 1.86 316

148 2.02 340 1.93 326

150 2.09 350 2.01 336

152 2.16 360 2.10 346

154 2.24 370 2.18 357

156 2.31 380 2.27 367

158 2.39 391 2.36 378

160 2.47 402 2.45 389
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Box 2. Calculations of peak expiratory flow rate and percentage of bronchodilator response.

Peak expiratory flow rate (PEFR) measurement

1. Based on patient’s height and gender, identify the predicted PEFR value, i.e. x
(Refer to Box 1)

2. Take the patient’s best PEFR, i.e. y

3. Calculate PEFR percentage:

(y/x) x 100% = z%

4. Classification of severity.

Bronchodilator response31

1. Measure the best pre-bronchodilator PEFR, i.e. a

2. Measure the best post-bronchodilator PEFR, i.e. b

3. Calculate percentage of bronchodilator response:

     (b-a) x 100% = c%
        

—

        
a  
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The goals for asthma treatment are as follows:9

•	 To achieve good control of symptoms and maintain normal activity levels.

•	 To minimise future risk of asthma-related morbidity and mortality.

•	 To minimise asthma exacerbation.

•	 To minimise persistent airflow limitation.

•	 No/minimal side effects from treatment.

•	 To achieve patients’ own goals regarding their asthma and treatment.

Goals of therapy4
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Management of asthma5

A thorough asthma management plan incorporates patient education, avoidance 
of triggers, and optimisation of pharmacotherapy strategies.9

The management plan should be personalised, as patients have different trigger 
factors, asthma phenotypes and responses to medications.9

This management plan should include:9

1.	 Patient and/or parental education

2.	 Prevention and risk reduction of asthma flare-ups

3.	 Pharmacotherapy

A child with problematic severe asthma (PSA) must be referred to a paediatrician 
or respiratory paediatrician (if available) for further assessment to confirm asthma 
diagnosis, plan appropriate management and monitoring.

A crucial part of an asthma education programme is a high level of agreement 
between the patient/family and doctor regarding the goals of treatment. 
The checklist for an asthma education package is summarised in Table 2.

5.1  Education for parents and children
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*Refer to Table 5.
Adapted from Child Health BC Provincial. Asthma Guideline Pediatric Asthma Education Checklist.32

Patients should be regularly assessed for their asthma control, competency in 
using inhalers and adherence to their medications. Parental asthma knowledge 
is essential as parents play an integral role in the management of asthmatic 
children.33

Useful information on asthma for parents and clinicians is available on the 
following websites:

•	 www.lfm.org.my
•	 www.mts.org.my

5  |  Management of asthma

Table 2. Childhood asthma education checklist.

Topic Notes Check 
(x)

1. Nature of asthma disease •  Chronic inflammation 
•  Abnormally sensitive airways
•  Long-term condition 
•  Aim to enjoy a normal active life

2. Signs and symptoms •  Cough, wheezing, shortness of breath

3. Trigger factors •  Colds, exposure to tobacco smoke, allergens, etc.
•  Which trigger factors should be avoided?

4. Reliever •  Mechanism of action: Short-acting
•  Use as needed when the child has symptoms
•  Not for regular use
•  Exercise/sports activity

5. Controller •  Mechanism of action: Anti-inflammatory
•  Use regularly 

6. Medication dosages and 
technique of using delivery 
devices

Refer to Table 4 and Table 13

7. Potential side effects 
of medication*

•  E.g. oral thrush, hoarseness of voice, tinea 
versicolor

8. Written asthma action plan Refer to Chapter 11 for more details

9. Safety issues •  Emergency action plan
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Interactions between genetic susceptibility and environmental influences 
play a significant role in determining the heterogeneity of asthma.34 While 
pharmacologic treatments target host factors, addressing environmental factors 
is also essential for optimal management and prevention of allergic diseases.34

5.2  Prevention

5.2.1  Avoidance of smoke and air pollutants 

5.2.2  Environmental allergen exposure reduction 

Exposure to tobacco smoke (ETS) is associated with increased prevalence and 
severity of asthma and wheezing.35-39 In a systematic review, pre- or postnatal 
ETS was associated with a 21-85% increased risk for asthma.37 Exposure to 
secondhand smoke moderately increased the overall risk of atopic sensitisation, 
with the most pronounced effect seen in children < 7 years of age.38 In addition, 
newborn infants whose mothers smoked during pregnancy showed increased 
airway responsiveness (a characteristic of asthma), compared with those whose 
mothers did not smoke.40 A significantly increased risk of childhood asthma 
occurs if both parents or the mother smoke.41 Clinicians should routinely inquire 
about parental smoking in children with asthma. Parents of asthmatics should be 
advised that their child should always be in a smoke-free environment.  

Despite the unclear mechanisms by which air pollution causes lung injury, a 
study estimated that up to 14% of annual childhood asthma cases were directly 
attributable to traffic-related air pollution.42

Indoor pollutants, such as mosquito coil smoke and volatile organic compounds 
(VOCs), were found to be independently associated with an increased risk of 
asthma and persistent wheezing.43,44

Early allergen exposure and sensitisation has been associated with an increased risk 
of persistent asthma, bronchial hyperresponsiveness and reduced lung function.45 
Common indoor allergens include house dust mites (Dermatophagoides 
pteronyssinus and Dermatophagoides farinae), cat/dog dander, cockroach, 
mould, secondhand tobacco smoke, home items (e.g. cleaning chemicals, 
fragrance, insecticide, mosquito coils, incense sticks, etc.), and cooking fuel (e.g. 
wood, charcoal), whereas common outdoor allergens include pollen, emissions 
from carbon powered vehicles and factories.45-47

For children whose asthma is difficult to control, it is reasonable to reduce 
exposure to the offending allergen. A comprehensive environmental 
intervention to decrease exposure to indoor allergens has been proven 
to reduce asthma-associated morbidity in children with atopic asthma.46  

Table 3 shows the recommended avoidance strategies for common allergens.48

5  |  Management of asthma
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Table 3. Allergen control recommendations in sensitised individuals.

Allergens Control Measures

House 
dust mites

•  Allergen-permeable mattress and pillow covers 
•  Wash bedding in hot water ~ 60°C (as often as possible) 
•  Reduce indoor dampness and humidity
•  Avoid exposure to carpets and upholstered furniture 
•  Only use washable toys/soft furnishing (e.g. curtains) that do not retain dust

Pets
•  Removal of pets only if sensitisation is proven
•  If removal impossible, logical steps include exclusion of pets from bedroom, 

HEPA filtration, HEPA vacuuming 

Cock-
roaches

•  Clean home 
•  Use professional pest control, allergen-impermeable mattress covers

Molds
•  Wash mouldy surfaces with weak bleach solution, fix leaks, remove carpets, 

use HEPA filtration or dehumidifying equipments 

*HEPA- High Efficiency Particle Arrestor.

Adapted from O’Connor. J Allergy Clin Immunol. 2005.48

5.2.3  Food allergy

5.2.4  Respiratory tract infections

Food allergy is common in early life, affecting up to 8% of children.49 The usual 
foods implicated are cows’ milk, egg, soy and wheat.49 Some food allergies have 
a high rate of resolution, whereas allergy to peanuts, tree nuts, fish and shellfish 
generally persists.49 There is limited data on the effect of food avoidance or 
supplementation on asthma.49 Food additives (e.g. monosodium glutamate, 
sulphites and dyes) have been implicated in inducing lower airway symptoms.50

Respiratory tract infections are the most common triggering factors for asthma 
exacerbations, particularly viral infections (i.e. rhinovirus, respiratory syncytial 
virus [RSV], influenza, coronavirus, human metapneumovirus, parainfluenza, 
adenovirus and bocavirus).51 Respiratory tract infections may be avoided by 
vaccinations and good hand hygiene.
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5.2.5  Exercise

5.2.6  Obesity

An increased prevalence of asthma is reported among obese children, in which 
body mass index is correlated with asthma risk.53 Children with obesity have an 
increased lung volume relative to airway calibre (“dysanapsis”), which is reflected 
by a lower-than-normal ratio of FEV1/forced vital capacity (FVC), despite normal 
values of FEV1 and FVC.54 Dysanapsis contributes to airflow limitation in obesity, 
and is associated with increased asthma exacerbations and use of systemic 
glucocorticoids in children.54

Exercise is important for the growth and development of children. Children 
should be encouraged to participate in all forms of exercise and sports activities, 
including swimming. Physically fit children are better able to cope with their 
asthma.52 Exercise intolerance may suggest inadequate asthma control, which 
needs further evaluation and optimisation of treatment.52

5.2.7  Breastfeeding
There is evidence of protective effect of breastfeeding against transient 
childhood wheeze, but not in the development of childhood asthma and other 
allergic diseases.55,56 In a systematic review and meta-analysis observing the 
effect of duration of breastfeeding on asthma development in children, a longer 
duration of breastfeeding was associated with a decreased risk of asthma in 
children 5-18 years of age.57 Breastfeeding should be encouraged in view of its 
other beneficial effects as well.
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5.3.1  Reliever therapy

5.3.2  Controller therapy

All patients should be given reliever therapy to alleviate respiratory symptoms 
associated with an acute asthma event. An intermittent short-acting β2-agonist 
(SABA) is the drug of choice for this purpose, which may be used alone or 
in combination with an inhaled corticosteroid (ICS), such as as-needed ICS 
formoterol or as-needed ICS-SABA.9,58 Routine use of oral bronchodilators 
is discouraged because of their narrow therapeutic index and inconsistent 
gastrointestinal absorption, which result in variable and unreliable efficacy.

Anti-inflammatory therapy is the mainstay treatment for the prevention of 
asthma symptoms. The child’s age, asthma phenotype and severity of symptoms 
determine the choice of controller therapy and duration of treatment.9 To a 
certain degree, parental acceptance of medication may also influence the choice 
of controller therapy in view of ensuring compliance.60

ICS-containing medications remain the anti-inflammatory treatment of choice 
for asthma; ICS reduces asthma symptoms and prevents asthma-associated 
hospitalisation and deaths.9,59 ICS equivalent doses for children aged 6 years old 
and above are shown in Table 4.

The pharmacological treatment of asthma consists of two components:9

•	 Reliever therapy

•	 Controller therapy

5.3  Drug therapy
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Table 4. ICS doses (alone or with LABA) for children aged 6-11 years and ≥ 12 years old.

Children aged 6-11 years old

ICS (alone or in combination with LABA)

Total daily ICS dose 
(µg, shown as metered doses)

Low Medium High

BDP (pMDI, standard particle, HFA) 100 – 200 > 200 – 400 > 400

BDP (pMDI, extrafine particle, HFA) 50 – 100 > 100 – 200 > 200

Budesonide (DPI) 100 – 200 > 200 – 400 > 400

Budesonide (nebulised) 250 – 500
> 500 – 

1000
> 1000

Fluticasone propionate (DPI) 50 – 100 > 100 – 200 > 200

Fluticasone propionate (pMDI, standard particle, 
HFA)

50 – 100 > 100 – 200 > 200

Fluticasone furoate (DPI) 50 50 N.A.

Mometasone furoate (pMDI, standard particle, HFA) 100 100 200

Ciclesonide (pMDI, extrafine particle, HFA) 80 > 80 – 160 > 160

Children aged ≥ 12 years old

BDP (pMDI, standard particle, HFA) 200 – 500
> 500 – 

1000
> 1000

BDP (DPI or pMDI, extrafine particle, HFA) 100 – 200 > 200 – 400 > 400

Budesonide (DPI, or pMDI, standard particle, HFA) 200 – 400 > 400 – 800 > 800

Ciclesonide (pMDI, extrafine particle, HFA) 80 – 160 > 160 – 320 > 320

Fluticasone furoate (DPI) 100 200

Fluticasone propionate (DPI) 100 – 250 > 250 – 500 > 500

Fluticasone propionate (pMDI, standard particle, HFA) 100 – 250 > 250 – 500 > 500

Mometasone furoate (DPI)
Depends on DPI device - see product 

information

Mometasone furoate (pMDI, standard particle, HFA) 200 – 400 > 400

BDP: beclomethasone dipropionate; DPI: dry powder inhaler; HFA: hydrofluoroalkane propellant; ICS: inhaled corticosteroid; 
LABA: long-acting β2-agonists; N.A.: not applicable; pMDI: pressurised metered dose inhaler; ICS by pMDI should preferably be 
used with a spacer.

Adapted from Global Strategy for Asthma Management and Prevention (2024 update).9
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5.3.3  Side effects of asthma medications
Side effects of asthma medications are often overlooked during clinic visits for 
asthma monitoring (Table 5). Long-term use of ICS in low to moderate doses 
is predominantly safe with minimal side effects.61 Children on high-dose ICS 
require close monitoring for growth and adrenal suppression. Other minor side 
effects that may be present are oral thrush and hoarseness of voice, which can be 
treated.9,58 In general, all asthmatic children must have their growth (especially 
height) monitored during clinic visits.9,58

Medications Adverse effects

ICS
i.e. budesonide, fluticasone, 
beclomethasone, ciclesonide

•  Perioral candidiasis, dysphonia
•  Long-term high-dose use increases risk of 

systemic steroid side effects, i.e. adrenal 
suppression, glaucoma, osteoporosis and 
cataracts

SABA 
i.e. salbutamol, terbutaline

•  Tremor, tachycardia, palpitations, 
headaches, cramps, hypokalaemia

ICS-LABA
i.e. beclomethasone-formoterol, 
fluticasone-salmeterol, budesonide-
formoterol

•  LABA component can cause tachycardia, 
headache or cramps

•  LABA should not be used without ICS, 
due to potential serious adverse outcomes

Leukotriene modifier 
i.e. montelukast

•  Sleep disturbance, behavioural change, 
neuropsychiatric disorder

Long-acting muscarinic receptor 
antagonists
i.e. tiotropium

•  Urinary retention, excessive dry mouth

Table 5. Asthma medications and its adverse effects.

ICS: inhaled corticosteroids; LABA: long-acting β2-agonists; SABA: short-acting β2-agonists.

Adapted from Quirt J, et al. Allergy Asthma Clin Immunol. 2018; Sharma S, et al. 2022; Abosamak NR, Shahin MH. Beta2 receptor 
agonists and antagonists; US FDA. Singulair.62-65

5  |  Management of asthma
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Long-term asthma 
control and follow up

6

6.1  Assessment of asthma control
The level of asthma control is the extent to which asthma features can be 
observed in the patient, or have been reduced or resolved by treatment. There 
are two domains of asthma control:9

•	 Symptom control

•	 Control of future risk of adverse outcomes/exacerbations

Having risk factors increases patients’ risk of exacerbations even with well-
controlled asthma (Table 6).9 Asthma control, adherence and inhaler technique 
must be assessed at every clinic visit.9

Table 6. Assessment of asthma control and risk factors for poor asthma outcomes in 
children aged 6 years and above.

A. Asthma symptom control Level of asthma symptom control

In the past 4 weeks, has the patient had: Well-
controlled

Partly 
controlled Uncontrolled

•	 Daytime asthma symptoms > 2x a week?
Yes □ 
No □

None of 
these

1-2  
of these

3-4  
of these

•	 Any night waking due to asthma?
Yes □ 
No □

•	 SABA reliever needed for symptoms 
> 2x a week? (excluding pre-exercise use)

Yes □ 
No □

•	 Any activity limitation due to asthma?
Yes □ 
No □

B. Risk factors for poor asthma outcomes

Risk factors for exacerbations:

•	 Uncontrolled asthma symptoms

•	 Medications: High SABA use, inadequate ICS, poor adherence, incorrect inhaler technique

•	 Comorbidities: Obesity, chronic rhinosinusitis, GERD, confirmed food allergy

•	 Exposures: Smoking, allergen exposure if sensitised, air pollution

•	 Psychosocial: Major psychological or socio-economic problems
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Table 6. Assessment of asthma control and risk factors for asthma outcomes in children 
aged 6 years and above. (cont'd)

FeNO: fractional exhaled nitric oxide; FEV1: forced expiratory volume in one second; GERD: gastroesophageal reflux disease; 
ICS: inhaled corticosteroids; OCS: oral corticosteroids; SABA: short-acting β2-agonists.

Adapted from Global Strategy for Asthma Management and Prevention (2024 update).9

Progression to the next level of treatment (step-up) is indicated when asthma 
control cannot be achieved at the current treatment level, provided that 
medication is used correctly.9 Refer to Tables 7 and 8 for the initiation of long-
term management of asthma based on asthma symptom severity.

6  |  Long-term asthma control and follow up

B. Risk factors for poor asthma outcomes

•	 Lung function: Low FEV1 (especially < 60% predicted), high bronchodilator reversibility

•	 Type 2 inflammatory markers: Blood eosinophils, elevated FeNO
•	 Exacerbation history: Ever intubated or in intensive care unit for asthma, ≥ 1 severe 

exacerbation in last 12 months

Risk factors for developing persistent airflow limitation:

•	 History: Preterm birth, low birth weight and greater infant weight gain
•	 Medications: Lack of ICS treatment
•	 Exposures: Tobacco smoke, noxious chemical
•	 Investigations: Low initial FEV1, blood eosinophilia

Risk factors for medication side effects:

•	 Systemic: Frequent OCS, long-term and high-dose ICS
•	 Local: High-dose or potent ICS, poor inhaler technique
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Table 7. Algorithm for the initiation of long-term management of asthma in children aged 
6-11 years old, based on asthma symptom severity.

Step Step 1 Step 2 Step 3 Step 4 Step 5

Symptom Symptoms 
< 2x a week

Symptoms
2 - 5 days a 

week

Symptoms 
on most 
days, or 

waking with 
asthma ≥ 1x 

a week

Symptoms 
on most 
days, or 

waking with 
asthma ≥ 
1x a week, 

and low lung 
function

Persistent 
symptoms 

despite 
correct 
inhaler 

technique 
and good 
adherence

Preferred 
controller

Low-dose 
ICS taken 
whenever 

SABA taken

Daily low-
dose ICS

Low dose 
ICS-LABA

OR
Medium 
dose ICS

OR
Very low 
dose ICS-
formoterol 

MART

Medium-
dose ICS-

LABA
OR

Low-dose 
ICS-

formoterol 
MART

Refer for 
expert 
advice

Refer for 
phenotypic 
assessment
± Higher-

dose 
ICS-LABA 
or add-on 

therapy, e.g. 
anti-IgE, 

anti-IL4Rα, 
anti-IL5

Other 
controller 
options

-

Daily LTRA†

OR
Low-dose 
ICS taken 
whenever 

SABA taken

Low-dose 
ICS + LTRA†

Add 
tiotropium

OR
Add LTRA†

As a last 
resort, 

consider 
add-on low-
dose OCS 
(consider 

side effects)

Reliever As-needed SABA (or low-dose ICS-formoterol reliever for MART in Steps 3 or 4)

†If prescribing LTRA, note concerns about potential neuropsychiatric effects.
SABA (or low-dose ICS-formoterol for MART) can be taken as reliever as-needed at all steps. ICS: inhaled corticosteroid;  
IgE: immunoglobulin E; IL5: interleukin 5; LABA: long-acting β2-agonists; LTRA: leukotriene receptor antagonists; 
MART: maintenance and reliever therapy; OCS: oral corticosteroid; SABA: short-acting β2-agonists.

Adapted from Global Strategy for Asthma Management and Prevention (2024 update).9

6  |  Long-term asthma control and follow up
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Table 8. Algorithm for the initiation of long-term management of asthma in children aged 
12 years old and above, based on asthma symptom severity.

Step Step 1 & 2 Step 3 Step 4 Step 5

Symptom Symptoms 
< 3 - 5 days 

a week and normal 
(or mildly reduced) 

lung function

Symptoms 
on most 
days, or 

waking with 
asthma ≥ 1x 
a week, or 
low lung 
function

Daily 
symptoms 
or waking 

with asthma 
≥ 1x a week, 
and low lung 

function, 
or recent 

exacerbation

Persistent 
symptoms 

despite 
correct 
inhaler 

technique 
and 

good 
adherence

Tr
ac

k 
1

Preferred 
controller

As-needed-only low-dose 
ICS-formoterol (AIR-only)

Low-dose 
maintenance 

ICS-
formoterol 

(MART)

Medium-
dose 

maintenance 
ICS-

formoterol 
(MART)

Add-on 
LAMA

Refer for 
phenotypic 
assessment 
± biologic 
therapy

Consider 
high-dose 

ICS-
formoterol 

(MART)

Reliever As-needed low-dose ICS-formoterol (AIR)

Tr
ac

k 
2

Alternative 
controller

Take ICS 
whenever 

SABA 
taken

Low-dose 
maintenance 

ICS

Low-dose 
maintenance 

ICS-LABA

Medium/
high-dose 

maintenance 
ICS-LABA

Add-on 
LAMA

Refer for 
phenotypic 
assessment 
± biologic 
therapy

Consider 
high-dose 

ICS-
formoterol

Reliever As-needed SABA, or as-needed ICS-SABA

†If prescribing LTRA, note concerns about potential neuropsychiatric effects. 
AIR: anti-inflammatory reliever; ICS: inhaled corticosteroid; LABA: long-acting β2-agonists; MART: maintenance and reliever 
therapy; SABA: short-acting β2-agonists.

Adapted from Global Strategy for Asthma Management and Prevention (2024 update).9

6  |  Long-term asthma control and follow up



2024 Consensus Statement Fourth Edition28

The flow of asthma management is shown in Figure 1. When asthma control 
is achieved for at least three months, a reduction (step-down) from the current 
treatment level should be considered.9 ICS should be adjusted to the minimum 
dose required to maintain asthma control.9 Stepping down the treatment too far 
or rapidly can increase the risk of exacerbations, even if symptoms appear well-
managed.9,66 Gradually decreasing ICS doses by 25-50% every three months is 
generally feasible and safe for most patients.9,67 Additionally, evidence indicates 
that effectively treating associated sinusitis and allergic rhinitis aids in the control of 
childhood asthma.7

The 5C evaluation, summarised below, is an easy-to-use and thorough evaluation 
for children with poorly controlled asthma prior to stepping up asthma treatment.

1.	 Correct diagnosis of asthma

2.	 Compliance evaluation

3.	 Correct inhaler technique

4.	 Continuous exposure to triggers 

5.	 Comorbidities and contributing factors assessment

Figure 1: Management flow of asthma.

Assess asthma symptom severity/newly-diagnosed asthma

⬇

Choose controller treatment (refer to Tables 7 and 8) At any level, assess according 
to the 5C evaluation

⬇

Assess asthma control in 4-8 weeks

⬇

Stepwise medication (refer to Tables 7 and 8)

⬇

Monitor asthma control 3 months or earlier (if poor control)

6  |  Long-term asthma control and follow up
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6.2  Achieving and maintaining asthma control
Monitoring of asthma control includes regular patient assessment using  
monitoring tools available i.e. clinical, lung function, bronchial hyper-
responsiveness and inflammatory markers (Tables 6 and 9). Objective assessment 
using clinical questionnaire and lung function test (peak flow or spirometry, 
depending on availability) should be done for each patient whenever possible. 
Asthma follow-ups should be done every 2-6 months depending on asthma 
severity (control status), age, phenotype and risk for exacerbations.

Monitoring tools ≥ 4 years and < 6 years 6 years

Clinical

Clinical symptoms + +

Childhood asthma control test (C-ACT) + +

Asthma Control Questionnaire (ACQ) - +

Asthma exacerbations + +

Asthma Quality of Life Questionnaire (QoLQ) - +

Lung function tests

Peak expiratory flow (PEF) +/- +

Flow volume curve, bronchodilator response +/- +

Bronchial hyperresponsiveness

Exercise +/- +

Inflammatory markers

Fraction exhaled nitric oxide (FeNO) + +

Table 9. Monitoring tools for asthma in children.

+: Possible 	 -: Not possible      +/-: Might be possible

Adapted from Pijnenburg MW, et al. Resp J. 2015.47

6  |  Long-term asthma control and follow up
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Special categories of asthma7

7.1  Difficult-to-treat asthma
“Difficult-to-treat asthma” is defined as persistent symptoms and/or frequent 
asthma attacks despite prescribing high dose controller treatment (i.e. GINA 
step 4 or 5).9 In many cases, asthma may appear to be difficult-to-treat because 
of modifiable factors such as incorrect diagnosis, incorrect inhaler technique, 
poor adherence, presence of comorbidities and contributory factors (Table 10) 
and persistent exposure to allergens.9,68-70 Children with difficult-to-treat asthma 
should be referred to paediatricians or paediatric respiratory physicians for further 
evaluation. Refer to the algorithm on approach to difficult asthma in Figure 2.

Table 10. Comorbidities and contributing factors.

•	 Rhinosinusitis/nasal polyps

•	 Allergic rhinitis

•	 Eczema

•	 Food allergy

•	 Psychological factors: Personality trait, symptom perception, anxiety, depression

•	 Vocal cord dysfunction

•	 Cardiac disease

•	 Obesity

•	 Obstructive sleep apnoea

•	 Bronchiectasis

•	 Hormonal influences: Premenstrual, menarche, thyroid disorders

•	 Gastroesophageal reflux disease (symptomatic)

•	 Drugs: Aspirin, non-steroidal anti-inflammatory drugs (NSAIDs), β-adrenergic blockers, 
angiotensin converting enzyme inhibitors (ACE-inhibitors)

•	 Environmental: smoke, allergen exposures

Adapted from GINA 2023; Abul et al., 2019; Ramratnam et al., 2017; British Guidelines on the management of asthma, 2019.9,68-70
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7.2  Severe asthma
There is a small yet significant group of children with severe asthma. Prevalence 
estimates of severe asthma vary significantly depending on the diagnostic 
criteria used, ranging from 2.1% to 10%.71

Severe asthma is defined as asthma that remains uncontrolled despite adherence 
to optimised treatment with high-dose ICS-LABA and management of other 
contributory factors to prevent it from becoming uncontrolled, or asthma that 
worsens when high-dose treatment is decreased.60 Inherent in the definition 
of severe asthma is the exclusion of individuals who present with “difficult-to-
treat” asthma in whom the appropriate 5C evaluation and management vastly 
improves their current condition (Figure 3).9,69,70,72

Figure 2: Algorithm for approach to difficult asthma in children.

Approach to difficult asthma

⬇ Yes

Step 1 ➡ Correct diagnosis of asthma No

➡ Consider other diagnosis

⬇ Yes

Step 2 ➡ Compliance evaluation
No

➡

Difficult-to-treat asthma
Address causes of poor control

⬇ Yes

Step 3 ➡ Correct inhaler technique No

➡
⬇ Yes

Step 4 ➡ Continuous exposure to triggers Yes

➡
⬇ No

Step 5 ➡ Comorbidities assessment Yes

➡
⬇ No

Refer to paediatric respiratory physician
Phenotyping

Yes

➡
Severe asthma
Personalise treatment 
(including biologics)
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Diagnosis: 
Difficult-
to-treat 
asthma

(For adolescents 
with symptoms 

and/or 
exacerbations 

despite medium 
or high dose 
ICS-LABA, 
or taking 

maintenance 
OCS)

➡
Confirm 

the 
diagnosis

➡

Look for 
factors 

contributing 
to symptoms, 
exacerbations 

and poor 
quality of life 

(e.g. incorrect 
inhaler technique, 

suboptimal 
adherence, 

comorbidities, 
modifiable risk 

factors and triggers, 
SABA overuse, 
medication side 
effects, anxiety, 

depression, social 
difficulties)

➡

Optimise 
management

(asthma 
education, 
treatment 

optimisation, non-
pharmacological 

interventions, 
treat 

comorbidities and 
modifiable risk 

factors, consider 
non-biologic 

add-on therapy 
or high-dose ICS-

LABA)

➡

Review 
response 
after 3-6 
months

If asthma still 
uncontrolled, 

Diagnosis: 
Severe 
asthma

Figure 3: Algorithm for approach to difficult asthma in children.

Severe asthma is sometimes referred to as `severe refractory asthma’ since it is 
defined by being relatively refractory to high dose inhaled therapy. However, 
with the advent of biologic therapies (Table 11), the word ‘refractory’ is no longer 
appropriate. Having one or both of the following criteria qualifies a patient as 
having uncontrolled severe asthma:72

•	 Poor symptom control (frequent symptoms or reliever use, activity limited by 
asthma, night waking due to asthma).

•	 Frequent exacerbations (≥ 2/year) requiring OCS, or serious exacerbations 
(≥ 1/year) requiring hospitalisation.

Class Name Age Asthma indication Side effects

Anti-IgE Omalizumab 
(SC) ≥ 6 years Severe allergic 

asthma

Systemic allergic/
hypersensitivity 

reactions, arthralgia

Anti-IL5 Mepolizumab 
(SC) ≥ 6 years Severe eosinophilic 

asthma
Systemic allergic/

nonallergic reactions

Anti-IL5R Benralizumab 
(SC) ≥ 12 years Severe eosinophilic 

asthma

Systemic allergic/
hypersensitivity 

reactions

Table 11. Options for add-on biologic therapy for patients with uncontrolled severe 
asthma despite optimised maximal therapy.
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Severe asthma in children is a highly heterogeneous disorder with multiple clinical 
phenotypes.70 Identifying certain characteristics that can help determine severe 
asthma phenotypes help guide targeted therapies and may predict treatment 
response. These patients should be referred to paediatric respiratory physicians 
for further evaluation and management. Minimal investigations for asthma 
phenotyping include blood eosinophil, total and specific IgE for allergens/skin 
prick test and fractional exhaled nitric oxide (FeNO).9

Table 11. Options for add-on biologic therapy for patients with uncontrolled severe 
asthma despite optimised maximal therapy. (cont'd)

Class Name Age Asthma indication Side effects

Anti-IL4R Dupilumab 
(SC) ≥ 6 years

Severe eosinophilic/
type 2 asthma, or 
maintenance OCS

Systemic allergic/
hypersensitivity 

reactions, eosinophilia

Anti-
TSLP

Tezepelumab 
(SC) ≥ 12 years Severe asthma

Systemic allergic/
hypersensitivity 

reactions

IgE: immunoglobulin E; IL5: interleukin-5; IL5R: interleukin-5 receptor; IL4R: interleukin-4 receptor; TSLP: thymic stromal 
lymphopoietin.

Adapted from Global Strategy for Asthma Management and Prevention (2024 update); Zaazouee MS, et al. Front Pharmacol. 
2022; Menzies-Gow A, et al. Lancet Respir Med. 2023.9,73,74 

7.3  Exercise-induced bronchoconstriction (EIB)

Recommended treatment

EIB is characterised by acute airway narrowing that occurs as a result of exercise. 
EIB occurs in a substantial proportion of patients with asthma, however it may 
also occur in individuals without a known diagnosis of asthma.75 EIB is also a 
common feature of poorly controlled asthma.

The diagnosis of EIB is established by changes in lung function provoked by 
exercise, not based on symptoms. The difference between the pre-exercise 
FEV1 value and the lowest FEV1 value recorded within 30 minutes after exercise 
is expressed as a percentage of the pre-exercise value. The criterion for the 
percent fall in FEV1 used to diagnose EIB is ≥ 10%.75

Treatment can be divided into pharmacologic and non-pharmacologic treatment, 
as summarised in Table 12.75

7  |  Special categories of asthma
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Pharmacologic treatment Non-pharmacologic treatment

Administration of an inhaled short-acting  
β2-agonists (SABA) or low-dose  

ICS-formoterol 5-20 minutes before exercise.

Warming up 10-15 minutes before exercise 
to induce a refractory period.

Optimise/step up controller therapy for 
better asthma control.

Manoeuvre to pre-warm and humidify the air 
during exercise (e.g. breathing through the 

nose, face mask or scarf).

Avoid exercising during ambient air pollution 
(e.g. haze), or extreme weather.

Table 12. Recommended treatment for EIB.

EIB: exercise-induced bronchoconstriction.

Adapted from Parsons JP, et al. Am J Respir Critic Care Med. 2013; Global Strategy for Asthma Management and Prevention 
(2024 update).9,75
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Children aged 0-6 years •	 pMDI + spacer with facemask.

Children aged > 6 years

•	 pMDI + spacer with mouthpiece (preferred).

•	 pMDI + spacer with facemask.

•	 Dry powder inhaler (if the child has sufficient inspiratory flow).

•	 Breath-actuated inhaler (> 7 years).

Table 13. Inhaler devices recommended for children of different ages.

pMDI: pressurised metered dose inhaler.

Adapted from Van Aalderen WM, et al. NPJ Prim Care Respir Med. 2015.80

Inhaler devices8

Many children with asthma often use their inhalers incorrectly, resulting in minimal 
or no therapeutic benefit from their prescribed treatment.76 To ensure better 
asthma control, it is important to provide thorough initial training on proper 
inhaler use, followed by repeated checks to confirm the child can demonstrate 
the correct technique.77 Correct inhaler technique and good adherence to 
inhalers are important in achieving asthma control.77

Common inhaler devices used by children are summarised in Table 13. 
Pressurised metered dose inhaler (pMDI) therapy via spacer is as efficacious 
as nebuliser therapy.78 Inhalation technique using pMDI via a spacer can either 
be a single-breath technique (need to hold the breath for 10 seconds) or tidal 
breathing technique (5-10 breaths).79 Home nebuliser therapy is discouraged.
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Asthma in preschool children 
(5 years and younger)

9

Wheezing is a very common occurrence in young children. Approximately half of 
them have experienced a wheezing episode before 6 years of age.81 However, 
determining if the wheeze is due to asthma or viral illnesses in this age group is 
very difficult due the heterogeneous nature of its clinical presentation, progression 
of disease and response to treatment.82 In addition, wheezing in young children 
may be due to a variety of underlying airway and childhood disorders, or a number 
of interactions between genetic factors and the environment.83

9.1  Wheeze classification
Classifying wheeze phenotypes in young children aims to guide treatment and 
predict progression of disease. There are two wheeze phenotypes classification:9,83

Symptom-based classification

•	 Episodic (viral) induced wheeze (EVW) – Wheezing in discrete episodes associated 
with viral respiratory tract infections and no symptoms between episodes. 
Children with episodic wheeze are well between episodes.83

•	 Multiple-trigger wheeze (MTW) – Wheezing both in discrete episodes and 
between episodes, with numerous triggering factors including viral colds, smoke, 
allergens, laughing, crying, exercise.83

However, symptom-based phenotypes were found to be inconsistent, limiting its 
usefulness in guiding treatment.82

Time trend-based classification
The landmark Tucson Birth Cohort study describes the temporal wheeze phenotype 
as follows:83

•	 Early transient wheeze – Wheezing only during the first 3 years of life.83

•	 Persistent wheeze – Wheezing beginning in early life and persisting up to school 
age.83

•	 Late-onset wheeze – Beginning to wheeze after the age of 3 years.83

Although these temporal-based wheeze phenotypes have been expanded in further 
studies, its usefulness remains impractical in clinical situations.83
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9.2  Diagnosis of asthma
A definitive diagnosis of asthma in young children is challenging as the clinical 
symptoms are also commonly encountered in children with no asthma and other 
diseases.84

An asthma diagnosis in children 5 years and younger can often be based on:9

•	 Symptom patterns (recurrent episodes of wheeze, cough, breathlessness [typically 
manifested by activity limitation], and nocturnal symptoms or awakenings).

•	 Presence of risk factors for development of asthma, such as family history of atopy, 
allergic sensitisation, allergy or asthma, or a personal history of food allergy or 
atopic dermatitis.

•	 Therapeutic response to controller treatment.

•	 Exclusion of alternate diagnoses.

The likelihood for a definite diagnosis of asthma can be therefore made based 
on clinical symptom pattern, family history and physician findings (Table 14).9

Probability of Asthma Not Probable Probable Very Probable

Duration of asthma symptoms 
(cough, wheeze and heavy 
breathing) with respiratory 

tract infections 

< 10 days > 10 days > 10 days

Number of asthma symptom 
episodes per year

2-3 episodes/
year 

> 3 episodes/
year, or severe 

episodes and/or 
night worsening

> 3 episodes/
year, or severe 

episodes and/or 
night worsening

Asthma symptoms between 
episodes No Yes Yes

Asthma symptoms with 
exercise/laughing and playing No No Yes

Atopy No No Yes

Family history of asthma/atopy No No Yes

Table 14. Probability of asthma diagnosis in children 5 years or younger.

Adapted from Global Strategy for Asthma Management and Prevention (2024 update).9

9  |  Asthma in preschool children (5 years and younger)
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A positive family history of allergic disease or the presence of atopy/allergic 
sensitisation in children with recurrent wheeze may predict the likelihood of 
evolving into atopic asthma and its risk may be determined by the modified 
Asthma Predictive Index (mAPI)(Table 15).85 The mAPI requires four or more 
wheeze episodes per year with at least 1 major criterion OR 2 minor criteria.85

Table 15. Probability of asthma diagnosis in children 5 years or younger.

Adapted from Huffaker MF, et al. Ann Allergy Asthma Immunol. 2014.85

Major criteria Minor criteria

Parental history of asthma (diagnosed by a physician). Eosinophilia greater than or equal to 4%.

Atopic eczema (diagnosed by a physician). Wheezing unrelated to colds 
(reported by parents).

Aeroallergen sensitisation. Allergic sensitisation to food, i.e. milk, 
egg, peanuts.

9.3  Investigations and differential diagnoses of asthma
While it is often difficult to obtain objective assessments in children 5 years and 
younger, there are several tests that can be used as adjuncts in the diagnosis of 
asthma.9,68,86

Chest X-ray
While chest X-ray is rarely indicated in diagnosing asthma, it should be ordered when 
red flags are present (Table 16) to rule out structural airway abnormalities (e.g. congenital 
lobar hyperinflation, vascular ring), chronic infections (pulmonary tuberculosis), chronic 
suppurative lung disease or bronchiectasis, inhaled foreign body, or other diagnoses. 
Red flags in clinical history and physical examination that are suggestive of diagnosis 
other than asthma should prompt referral to the paediatrician for more detailed 
investigations.9,68

Allergic sensitisation tests
Skin prick testing or allergen-specific immunoglobulin E tests are two modalities to check 
for allergic sensitisation. Allergic sensitisation is present in most children with asthma 
once they are 3 years and above. However, the absence of sensitisation to common 
aeroallergens does not rule out asthma. Allergic sensitisation is the best predictor for 
persistent asthma.9

Lung function test
As most children 5 years and younger are unable to perform repeatable expiratory 
manoeuvres, lung function testing is not a major objective assessment in this age group.9,68 
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Table 16. Red flags in children with wheeze and possible diagnosis.

Adapted from Bush A. African J Respir Med. 2016; Ducharme FM, et al. Paediatr Child Health. 2015; Global Strategy for Asthma 
Management and Prevention (2024 update).9,87,88

Red Flags Possible Diagnosis

History 

Neonatal/very early onset of symptoms 
•	 Structural airway abnormalities 

(e.g. tracheomalacia, tracheal stenosis)
•	 Interstitial lung disease

Respiratory symptoms worsened after 
feeds or associated with vomiting

•	 Gastroesophageal reflux disease
•	 Laryngeal cleft
•	 H-type tracheo-oesophageal fistula, swallowing 

incoordination, chronic aspiration syndrome

Daily chronic wet cough 
(> 4 weeks duration)

Suppurative lung disease (protracted bacterial 
bronchitis/chronic suppurative lung disease/
bronchiectasis, cystic fibrosis, pulmonary tuberculosis)

Recurrent pneumonia Immunodeficiency

Sudden onset of symptoms Foreign body aspiration

Physical examination

Fixed monophonic wheeze/stridor

•	 Congenital structural bronchial disease 
(e.g. tracheal stenosis)

•	 Tracheal/bronchial compression (vascular ring/
sling, enlarged cardiac chamber from heart 
failure, enlarged lymph node from tuberculosis)

Focal or asymmetry lung signs

•	 Congenital lung malformation (e.g. congenital 
lung hyperinflation, congenital pulmonary airway 
malformation (CPAM))

•	 Foreign body aspiration

Cardiovascular signs Congenital heart disease

Finger clubbing Bronchiectasis, cystic fibrosis, cyanotic congenital 
heart disease

Hypoxaemia outside the context of viral 
infection

•	 Interstitial lung disease
•	 Congenital heart disease

Failure to thrive Unlikely asthma; look for other red flags for an 
alternative diagnosis

No obvious triggers for symptoms 
(e.g. viral upper respiratory tract infection)

Unlikely asthma; look for other red flags for an 
alternative diagnosis

Failure to respond to asthma medications 
(despite adherence and correct 
technique)

Unlikely asthma; look for other red flags for an 
alternative diagnosis

9  |  Asthma in preschool children (5 years and younger)
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9.4  Management of asthma in children aged 5 years and younger

The goals of asthma management in preschool children are similar to those of 
older age groups, i.e. to achieve good, long-term symptom control and maintain 
normal activities, also to reduce future risks of exacerbation, impaired lung 
function and development, and medication side effects.9 Good asthma control 
can be achieved through careful assessment, adjustment of medications and 
review of treatment response.9,82 An overview of the diagnosis and management 
of asthma in children aged 5 years and below is shown in Figure 4.

Clinical assessment (Detailed history & thorough examination)

⬇ ⬇ ⬇

Very probable asthma Probable asthma 
(Or uncertain of diagnosis)

Asthma not probable 
(Suspect other diagnosis)

⬇ ⬇ ⬇

Asthma treatment
Consider tests: 

•  Chest-x ray

•  ± Allergic test (if available)

Investigate/treat other 
diagnosis

⬇

Non-specific CXR

⬇
Assess response 

in 4-8 weeks ⬅ Trial of asthma treatment Assess disease specific 
treatment response

Yes YesNo No

Continue treatment 
and on-going 
assessment

Further 
investigations

Consider referral

Continue treatment 
with minimum 
effective dose

Arrange on-going 
review

Assess 5C 

1. Correct diagnosis  
of asthma

2. Compliance evaluation
3. Correct inhaler 

technique
4. Continuous exposure  

to triggers
5. Co-morbidities and 

contributing factors 
assessment

Figure 4: Overview of the diagnosis and management of asthma in children under 5 
years and younger.
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9.5  Treatment for asthma in children aged 5 years and younger9

Reliever therapy
•	 Inhaled short-acting β2-agonists (SABA): pMDI salbutamol as needed (as per action 

plan).

•	 Oral bronchodilator is not recommended due to its slower onset of action and 
higher risk of side effects.

Controller therapy

•	 ICS: Daily low-dose ICS is recommended as the initial preferred treatment to control 
asthma in young children. ICS should be given for at least 2-3 months to establish 
its effectiveness. The recommended ICS dose for children aged 5 years old and 
below are shown in Table 17.

•	 Montelukast (leukotriene receptor antagonist): An alternative anti-inflammatory 
agent to ICS. Montelukast is available in several forms, including tablets, chewable 
tablets, and oral granules. Parents should be advised that montelukast is known to 
possibly cause neuropsychiatric side effects (e.g. behaviour and mood changes) 
and sleep disturbances, and to immediately stop the medication and alert their 
healthcare providers if they notice such adverse events.65

•	 Combination of inhaled ICS/long-acting β2-agonists (LABA): Insufficient data on the 
safety and efficacy in those less than 4 years old.

ICS Low total daily dose (µg)
Age group with adequate 
safety and effectiveness 

data

BDP (pMDI, standard particle, HFA) 100 Ages 5 years and older

BDP (pMDI, extrafine particle, HFA) 50 Ages 5 years and older

Budesonide nebulised 500 Ages 1 year and older

Fluticasone propionate (pMDI, 
standard particle, HFA) 50 Ages 4 years and older

Fluticasone furoate (DPI) Not sufficiently studied in children  
aged 5 years old and below -

Mometasone furoate (pMDI, 
standard particle, HFA) 100 Ages 5 years and older

Ciclesonide (pMDI, extrafine 
particle, HFA)

Not sufficiently studied in children 
aged 5 years old and below -

Table 17. Low daily ICS doses for children aged 5 years old and below.

BDP: beclomethasone dipropionate; DPI: dry powder inhaler; HFA: hydrofluoroalkane propellant; ICS: inhaled corticosteroid; 
pMDI: pressurised metered dose inhaler.

Adapted from Global Strategy for Asthma Management and Prevention (2024 update).9

9  |  Asthma in preschool children (5 years and younger)
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A stepwise approach is recommended for long-term management of asthma in 
this age group to achieve good control (Table 18).9,68,87,89 Assessment of asthma 
control and risk factors for asthma outcomes in children aged 5 years and below 
follows Table 19.

Frequent wheezing episodes are commonly encountered in infants and young 
children who are being sent to nursery or day care (“nursery syndrome”).87 The 
severity of the episodes needs to be taken into account to avoid overtreatment or 
unnecessary treatment.87 Consider to discontinue treatment if there is no benefit.9

Table 18. Algorithm for long-term management of asthma or recurrent wheeze in children 
5 years and younger.

Step Step 1 Step 2 Step 3 Step 4

Symptom Intermittent
asthma symptoms

(Infrequent viral  
wheezing 
episodes  
with no or 
minimal  
interval 

symptoms/  
unlikely asthma)

Persistent  
asthma

symptoms or
frequent or

severe wheezing
episodes

Asthma 
symptoms
not well-

controlled
on low-dose ICS
Review the 5C

evaluation

Asthma
symptoms not

well-controlled on
medium-dose ICS 

or combination
therapy (LTRA)

Preferred 
controller

N/A Daily low-dose 
ICS

(Diagnostic trial of  
4-8 weeks)

Medium-dose ICS Continue
controller

PLUS 
Refer respiratory

specialist for
assessment

Other 
controller 
options

Consider 
intermittent short 

course of ICS 
at onset of viral 

illness

Daily LTRA 
OR

Intermittent 
short course of 
ICS at onset of 

respiratory illness

Low-dose ICS + 
LTRA

(Consider
paediatrician or
family medicine

specialist referral)

LTRA
OR 

Increase ICS 
frequency

OR
Add intermittent 

ICS

Reliever As-needed SABA

ICS: inhaled corticosteroids; LTRA: leukotriene receptor antagonists; SABA: short-acting β2-agonists.

Adapted from Global Strategy for Asthma Management and Prevention (2024 update).9
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ED: emergency department; ICS: inhaled corticosteroids; OCS: oral corticosteroids; SABA: short-acting β2-agonists.

Adapted from Global Strategy for Asthma Management and Prevention (2024 update).9

Table 19. Assessment of asthma control and risk factors for asthma outcomes in children 
aged 5 years and below.

A. Asthma symptom control Level of asthma symptom control

In the past 4 weeks, has the patient had: Well-
controlled

Partly 
controlled Uncontrolled

•	 Daytime asthma symptoms for more than 
a few minutes, > 1x a week?

Yes □ 
No □

•	 Any activity limitation due to asthma?
Yes □ 
No □

•	 SABA reliever needed for symptoms 
> 1x a week?

Yes □ 
No □

None of 
these 1-2 of these 3-4 of these

•	 Any night waking or night coughing due 
to asthma?

Yes □ 
No □

B.  Future risk for poor asthma outcomes

Risk factors for asthma exacerbations within the next few months:
•	 Uncontrolled asthma symptoms

•	 One or more severe exacerbations (ED 
attendance, hospitalisation, or course of 
OCS) in previous year

•	 The start of the child's usual 'flare-up' 
season (especially if autumn/fall)

•	 Exposures: Tobacco smoke, indoor or 
outdoor air pollution, indoor allergens 
(e.g. house dust mites, cockroaches, pets, 
mould), especially in combination with 
viral infection

•	 Major psychological or socio-economic 
problems for child and family

•	 Poor adherence with ICS medication, 
or incorrect inhaler technique

•	 Outdoor pollution (NO2 and particles)

Risk factors for persistent airflow limitation:
•	 Severe asthma with several hospitalisations

•	 History of bronchiolitis

Risk factors for medication side effects:
•	 Systemic: Frequent courses of OCS,  

high-dose and/or potent ICS

•	 Local: Moderate - to high-dose or potent 
ICS, incorrrect inhaler technique, failure 
to protect skin or eyes when using ICS by 
nebuliser or spacer with face mask

9  |  Asthma in preschool children (5 years and younger)
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Management of acute asthma 
exacerbations in clinical setting

10

10.1  Definition of asthma exacerbation/asthma attack

10.2  Goals of treatment of acute asthma exacerbations 

10.3  General principles in the treatment of acute asthma

Asthma exacerbations or asthma attacks are episodes characterised by a progressive 
increase in symptoms of shortness of breath, cough, wheezing and chest tightness, 
or some combination of these symptoms.9 It is also characterised by a progressive 
decrease in lung function as it represents a change from the patient’s usual status 
that is sufficient to require a change in treatment.9

Exacerbations may occur in a patient with pre-existing asthma diagnosis or 
occasionally, as the first presentation of asthma. Severe exacerbations can be  
life-threatening and can occur in patients even with mild or controlled asthma.9

The goals of acute asthma exacerbation treatment are:24

•	 To relieve airway obstruction and hypoxaemia as quickly as possible.

•	 To prevent complications and death.

•	 To prevent further relapses.

The general principles in the treatment of acute asthma include:9,24,68,90

•	 Assessing severity (mild, moderate, severe or life-threatening) while starting 
bronchodilator treatment immediately. 

•	 Administering oxygen therapy to maintain oxygen saturation of 94-98%.

•	 Completing observations and assessments (based on clinical priorities determined 
by baseline severity).

•	 Administering systemic corticosteroids within the first hour of treatment.

•	 Repeated reassessment of response to treatment and treatment decision (either 
continuing treatment or adding on treatments) until acute asthma has resolved or 
patient has been admitted to hospital or transferred to an intensive care unit.

•	 Apart from response to treatment, the availability of drugs and facilities at the 
particular clinic/hospital and the experience of the attending doctor are also 
important factors in treating acute asthma.
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•	 SABAs are the first-line treatment for acute asthma and are the bronchodilators of 
choice. It should be administered rapidly after a quick history, physical examination 
and vital examination are done.24,68,90

•	 pMDI plus spacer is favoured as it is more efficient than nebuliser for bronchodilator 
delivery, and it is a preferred method for children with mild to moderate acute 
asthma.9

•	 In cases of severe and life-threatening acute asthma, the combination of SABA and 
SAMA via nebulisation (oxygen-driven) is recommended.24,68,90,91

•	 However, the use of nebulisers during a respiratory pandemic carries a high risk of 
transmitting viral infections because they generate aerosol droplets that can spread 
for several metres and remain airborne for more than 30 minutes.

•	 Parenteral SABA should be considered in children with severe or life-threatening 
exacerbations.68  However, the side effects including tremor and hypokalaemia must 
be monitored closely. Serum lactate can be used to monitor parenteral salbutamol 
toxicity.68

Ipratropium bromide (IB)
•	 Ipratropium bromide should be added to SABA If symptoms are refractory to 

initial β2-agonist treatment.9,24,68,90-94

•	 Frequent doses of ipratropium bromide (every 20-30 minutes) used in addition 
to β2-agonists for the first hour may be continued for a maximum two hours 
of a severe asthma attack, and it is safe and efficacious.68 Benefit of its use is 
more apparent in the most severe asthma exacerbation.93,94 Subsequently, the 
ipratropium dose may be discontinued or tapered to four to six hourly.90 

•	 Current guidelines suggest its role in children with asthma is limited to severe and 
life-threatening exacerbations.9,24,90,93 IB has little effect on hospital admission but 
has a more concerning effect of increased risk of adverse events, justifying the 
reason why it should not be used in moderate asthma.92-94

•	 Precaution must be taken to avoid contact with eyes by using a well-fitted mask 
or covering the eyes.

10.4  First-line treatment for standard therapy9,24,68,90

10.4.1  Short-acting β2-agonists (SABA)9,24,68,90

10.4.2  Inhaled short-acting muscarinic antagonists (SAMA) 

10  |  Management of acute asthma exacerbations in clinical setting
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•	 Children with severe and life-threatening asthma or SpO2 < 94% should receive 
oxygen.9

•	 This can be delivered via nasal prong (especially if using MDI SABAs) or face-mask 
oxygen.90

•	 If the patient is acutely distressed, give oxygen-driven nebulised bronchodilators.9

•	 The inhaled bronchodilators and oxygen are crucial in relieving hypoxia.90

•	 Oxygen therapy should be titrated against pulse oximetry to maintain SpO2 
94-98% in children.9,90 In patients hospitalised with an acute exacerbation, controlled 
or titrated oxygen therapy is associated with lower mortality and better outcomes.9

•	 Continuous SpO2 monitoring is important as SpO2 may drop during sleep.

•	 Systemic corticosteroids are essential in the treatment of acute exacerbations of 
asthma to hasten the recovery and it should be given early within one hour. 9,24,68,90,95 

•	 This can be administered via the oral or IV route. The oral route is preferred as it is 
quicker, less expensive and less invasive.9,24 

•	 The parenteral route is indicated in children who are vomiting or unable to tolerate 
orally and children with severe or life-threatening acute exacerbations.9,24,90

•	 Oral and parenteral corticosteroid need at least four hours to produce clinical 
improvement.9

•	 They are usually given for 3-5 days for children and 5-7 days for adolescents 
(12 years and above). Weaning is unnecessary unless the course of steroid exceeds 
14 days.9,24,68,90

•	 Consider nebulised corticosteroid together with SABA and SAMA every 20 minutes 
during the first hour of treatment in patients with severe asthma exacerbation.9

•	 Inhaled corticosteroids, usually used in combination with systemic corticosteroids, 
have been shown to relieve asthma attacks, reduce hospital admissions, were 
well-tolerated and had few side effects.16

•	 Theoretically, nebulised corticosteroids have a faster onset of action than systemic 
corticosteroids (1-2 hours vs. 4 hours). They also have more local effects on airways 
as it reduces bronchial mucosal swelling and bronchospasms with a better safety 
profile and reduced side effects.96

10.4.3  Controlled/titrated oxygen therapy9,24,68,90

10.4.4  Corticosteroids (systemic, parenteral, oral, or nebulised)9,24,68,90
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•	 Consider IV MgSO4 as first-line option for adjunct/second-line intravenous treatment 
of severe or life-threatening exacerbations.9,68,90

•	 It is safe and beneficial in severe acute asthma. 

•	 Intravenous β2-agonists: Consider IV salbutamol in severe or life-threatening 
exacerbations unresponsive to the initial inhaled treatment.9,68

•	 Consider subcutaneous terbutaline in children with severe or life-threatening asthma 
with no IV access. 

•	 Consider early respiratory support with HFNC or NIV in severe acute asthma.

•	 Intubation and ventilation may be required in life-threatening asthma, or unresponsive 
to escalation of medical therapies.

10.5.1  Intravenous magnesium sulphate (IV MgSO4)9,24,68,90

10.5.2  Systemic β2-agonists (parenteral or subcutaneous)

10.5.3  Ventilatory support

10.5  Second-line/adjunct therapies
Second-line treatment should be initiated when there is no improvement or 
response to the first-line treatment, or if the patient is experiencing a severe or 
acute life-threatening exacerbation.

Drug doses that are used for the management of acute asthma are shown in Table 20.

Drugs Formulation Dosage

Bronchodilator

1. SABA (short-acting β2-agonists)

Salbutamol MDI + spacer
•	 ≤ 6 years: 4-6 puffs 
•	 > 6 years : 8-10 puffs

Nebuliser solution 5 mg/
mL

•	 May administer every 20 min x 3
•	 0.15 mg/kg
•	 ≤ 5 years: 2.5 mg
•	 > 5 years: 5 mg
•	 Consider neat nebulised salbutamol in 

life-threatening asthma

Intravenous •	 Single bolus 5-15 µg/kg over 10 minutes 
then 1-5 µg/kg/min thereafter

Table 20. Drug dosages in acute exacerbation.
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Table 20. Drug dosages in acute exacerbation. (cont'd)

IV: intravenous; OD: once daily; PO: per oral; SABA: short-acting β2-agonists; SAMA: short-acting muscarinic antagonists (anti-cholinergic).
*IV MgSO4: the concentration of MgSO4 needs to be < 20% if given via peripheral line. If using MgSO4 50% concentration, dilute at least 3 
times. The diluent is either normal saline or dextrose 5% or dextrose saline.
**Can be mixed with SABA and SAMA solutions.

Adapted from Global Strategy for Asthma Management and Prevention (2024 update); National Asthma Council Australia. Australian Asthma 
Handbook–Quick Reference Guide; Grant EK, et al. Pediatrics. 2014; Alangari AA, et al. Chest. 2014.9,90,97,98 

Drugs Formulation Dosage

Terbutaline
Nebuliser solution 10 mg/
mL, 2.5 mg/ mL or 5 mg/
mL respule

•	 0.2-0.3 mg/kg/dose or
•	 < 20 kg: 2.5 mg/dose
•	 > 20 kg: 5.0 mg/dose

Subcutaneous •	 5-10 µg/kg/dose (maximum 0.5 mg)

2. SAMA (short-acting muscarinic antagonists [anti-cholinergic])

Ipratopium bromide 
(used in combination 
with SABA)

Nebuliser solution 
250 µg/mL

•	 < 6 years: 125-250 µg 4-6 hourly
•	 ≥ 6 years: 250-500 µg 4-6 hourly
•	 May administer every 20 minutes x 3 in the 

first hour of nebulised ipratropium 

MDI + spacer (inhaler)

•	 < 6 years : 4 puffs every 20 minutes x 3
•	 ≥ 6-12 years: 4-8 puffs every 20 minutes x 3
•	 ≥ 12 years: 8 actuations every 20 minutes x 

3 in the first hour 
•	 1 puff = 20 µg

3. Magnesium 
sulphate* (MgSO4) Intravenous

•	 Magnesium sulphate 50%, 
•	 0.1 mL/kg (50 mg/kg) IV over 20 minutes 

4. Corticosteroids

Prednisolone 
(preferably 
morning dose)

Oral

•	 1-2 mg/kg/day x 3-5 days
•	 Maximum daily dose: 

-	 20 mg prednisolone for children under 
2 years of age

-	 30 mg for children aged 2-5 years 
-	 40 mg for children 6-11 years
-	 50 mg for children 12 years and older

Hydrocortisone IV
•	 4-5 mg/kg/dose 6-hourly
•	 Maximum per dose: 100 mg

Methylprednisolone IV •	 1 mg/kg/dose 6-hourly on day 1, 12-hourly 
on day 2, and then daily

Dexamethasone PO •	 0.6 mg/kg/dose (maximum 16 mg) OD for 
1-2 days

Intramuscular •	 0.3-0.6 mg/kg/dose (maximum 15 mg)

Budesonide** Nebulised •	 0.5 mg/dose x 3 doses within first 1 hour 
(maximum daily dose is 2 mg
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Table 21. Paediatric Asthma Score.

RR: respiratory rate.

Reprinted from Kelly CS, et al. Ann Allergy Asthma Immunol. 2000 with permission.99

10.6  Paediatric Asthma Score and Asthma Clinical Pathway
The Paediatric Asthma Score (PAS) is a valuable validated clinical tool used to assess 
the severity of asthma exacerbation in children (Table 21).99,100 It is a standardised 
method that can ensure consistency in evaluation and management across 
different healthcare settings. The PAS incorporates objective measurements such 
as respiratory rate, oxygen saturation, and use of accessory muscles. The PAS when 
combined with Asthma Clinical Pathway, can assist healthcare providers in the 
evaluation and management of asthma exacerbations in children, offering benefits 
such as standardisation, objectivity, early recognition of severity, treatment guidance, 
monitoring response to treatment, communication, documentation, and education.

The Asthma Clinical Pathway using PAS for the management of acute asthma in 
children is shown in Figure 5.

•	 Use in children aged 2-18 years with asthma exacerbation to guide inpatient, 
outpatient and emergency department management. 

•	 No need to use PEF or FEV1. 

Variable 1 Point 2 Points 3 Points
RR

2-3 years ≤ 34 35-39 > 40

4-5 years ≤ 30 31-35  > 36

6-12 years ≤ 26 27-30 > 31

>12 years ≤ 23 24-27 > 28

Oxygen 
requirements > 95% on room air 90-95% on room air <90% on room air or any 

supplemental oxygen

Retraction None or intercostal Intercostal and 
substernal

Intercostal, substernal and 
supraclavicular

Dyspnoea Speaks in sentences Speaks partial 
sentences

Speaks in single words or 
short phrases or grunt

Auscultation
Normal breath sounds 

to end-expiratory 
rhonchi only

Expiratory rhonchi
Inspiratory and expiratory 

rhonchi to disminished 
breath sounds

Interpretation

Paediatric asthma score (PAS) Severity of exacerbation

5-7 Mild

8-11 Moderate

12-15 Severe

10  |  Management of acute asthma exacerbations in clinical setting
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10.7  Therapies not recommended for acute exacerbation9,24,68,90

•	 Antibiotics – Unless the patients are suspected to have concurrent pneumonia 
(fever, purulent sputum or radiographic evidence of pneumonia) or other bacterial 
infections. 

•	 Intramuscular (IM) adrenaline –  Indicated as add-on therapy of  acute exacerbations 
associated with anaphylaxis and angioedema. It is not otherwise routinely 
recommended.

•	 Antihistamines – May be indicated for acute treatment of anaphylaxis and 
angioedema.

•	 Sedatives – Generally should be avoided especially in young children as it may 
cause drowsiness and hypoventilation/apnoea. 

•	 Mucolytics – Not recommended as it may worsen cough.

•	 Nebulised hypertonic saline – Not recommended as it causes bronchoconstriction.

•	 Chest physiotherapy – Not recommended as it may cause patient discomfort and 
bronchospasm.

10.8  Role of chest x-ray in acute exacerbation9

10.9  Blood gases

Chest X-ray is not routinely recommended but is indicated in the following 
circumstances:

•	 Suspected pneumothorax or pneumomediastinum (i.e. presence of subcutaneous 
emphysema).

•	 Lung collapse or consolidation.

•	 Life-threatening asthma not responding to treatment satisfactorily.

•	 Requirement for ventilation.

•	 Suspected foreign body inhalation

The need for chest X-ray must not compromise emergency medical treatment.

Blood gas measurements should be considered if there are life-threatening 
features not responding to treatment. Normal or raised partial pressure of carbon 
dioxide (PaCO2) levels are indicative of worsening asthma.9

10  |  Management of acute asthma exacerbations in clinical setting
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10.10  Management of acute asthma exacerbations
•	 Mild exacerbation can be usually treated at home if the parents/caregivers are 

prepared and the patient has a personal asthma action plan.9

•	 Moderate or severe exacerbations require treatment at a healthcare facility.9

•	 Asthma exacerbation requires prompt treatment.

•	 A patient with brittle asthma, a history of ICU admissions for asthma or parents 
who are either uncomfortable or unable to manage the child's acute exacerbation 
should be admitted to hospital.68

10.11  Respiratory support and safe transfer
Acute presentation of asthma can be very dynamic. In some rare occasions, there 
may be an initial clinical improvement with treatment before a rapid deterioration.101 
Hence, it is crucial to recognise severe or life-threatening asthma prior to transfer 
from the emergency department or ward to the acute care area, so that prompt 
treatment can be initiated to improve oxygenation and ventilation.101

In cases requiring respiratory support, the choice of respiratory support includes 
oxygen therapy, high-flow nasal cannula (HFNC), non-invasive ventilation 
(NIV) (e.g. continuous positive airway pressure [CPAP] or bilevel positive 
airway pressure [BiPAP]) and invasive mechanical ventilation. HFNC and NIV 
are preferred methods of respiratory support compared to assisted invasive 
ventilation. Invasive mechanical ventilation may lead to possible complications, e.g. 
tension pneumothorax or overinflated lungs, causing loss of cardiac output.102-103

However, in life-threatening asthma, intubation and invasive mechanical 
ventilation, if required, should NOT be delayed.9 The choices of sedation agent 
in preparation for intubation are:

1.	 Ketamine (preferred because of its bronchodilators properties)

2.	 Midazolam (an option because of its wide availability)

Avoid the use of morphine and atracurium, which are both associated with 
histamine release.58

If intubated, the recommended mechanical ventilation settings are:

1.	 Low respiratory rate (to avoid breath stacking and auto-positive end expiratory 
pressure (PEEP)104

2.	 PEEP of 4-6 cmH2O

3.	 Peak inspiratory pressure (PIP) of < 35 cmH2O
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Transfer to the acute care area should only be done when the patient's 
haemodynamic status is stable. Safe transfer of patients with severe or life-
threatening exacerbation of bronchial asthma can be complex. A good 
understanding of complications particularly associated with intubation and 
mechanical ventilation would improve the patient’s outcome.

Requirements for safe transfer include:

1.	 Pre-transfer optimisation of the patient’s blood pressure, heart rate and SpO2

2.	 Competent accompanying personnel

3.	 Functional and appropriately sized equipment

4.	 Sufficient supplies (medications/oxygen/batteries)

5.	 Effective communication along with teamwork 

Shared decision to transfer should be made by both the referring and receiving 
teams, with the most experienced clinician providing guidance.

During transfer, common complications that may occur include hypotension and 
severe bronchospasm with acute hypercarbia. Hence, fluid resuscitation with or 
without inotropic support and effective nebulisation on respiratory support are 
important to maintain stability throughout the journey.

A sample checklist for transferring patients with severe or life-threatening 
exacerbation of bronchial asthma is shown in Table 22, whereas preparation 
of accompanying personnel and medications are detailed in Table 23. Refer to 
algorithm in Figure 6 for pre-transfer emergency ventilation management and 
stabilisation.

	□  	□  	□  
 

	□  
 

	□  
 	□  

	□  	□  

	□  

	□  

Table 22. Preparation checklist for transfer.

10  |  Management of acute asthma exacerbations in clinical setting
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Table 22. Preparation checklist for transfer. (cont'd)

Adapted from Advanced Paediatric Life Support (APLS) 7th edition; Paediatric Emergency Department, Hospital Tunku Azizah. Transfer checklist 
2024; Paediatric Emergency Department, Hospital Tunku Azizah. Interfacility transfer monitoring form 2024; Hospital Tunku Azizah. Referral 
and Transfer Policy 2024.105-108

Pre-departure During transfer On arrival

	□ Identify personnel escorting 
the patient (see Table 23)

	□ Maintenance of sedation of 
choice if intubated

	□ Alert and ensure that the 
receiving Intensive Care Unit 
(ICU) team is ready

	□ Transfer patient onto a 
portable monitor

	□ Reassess vital signs prior to 
departure 

	□ Check the cardiac monitor

	□ Ensure that airway is secured

	□ Ensure that the oxygen tank is 
full or adequate for transfer

	□ Check the ventilator settings (if 
on ventilator) and ensure that 
the battery is charged, and 
tubing is well-connected

	□ Ensure that IV lines are 
functioning

	□ Ensure that medications are 
served and sufficient for the 
duration of transfer (see Table 23)

	□ Ensure that emergency drugs 
are prepared and any infusion 
pump used is charged (any 
inotropes/vasopressor needs 
to be prepared beforehand, if 
necessary)

	□ Ensure that the patient is 
secured on the transport 
trolley/stretcher

	□ Ensure that a portable 
resuscitation kit is available for 
transport

	□ Ensure all documentations are 
brought along for transport
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Table 23. Pre-departure preparation of accompanying personnel and medications.

Accompanying personnel Medication

	□ Most competent personnel deemed 
appropriate and essential for transfer

	□ Sedation (if intubated and ventilated)

IV ketamine 10-40 µg/kg/min
OR
IV midazolam 1-4 µg/kg/min

	□ At least 1 personnel capable of airway 
management and paediatric resuscitation 
(if available):

•	 1 medical officer

•	 1 paramedic

	□ Acute asthma medications
(Refer to Table 20)

Figure 6: Algorithm for pre-transfer emergency ventilation management and stabilisation.

Manage 
according 
to severityb

No

No

No

No

No

No

Yes

YesYes

Yes Yes

Yes

Require 
transferb?

Follow 
the MOH 
Guidelines 
on Referral 

and Transfer

Require 
NIV?

Continue on-going 
emergency treatment 

and stabilisationb

Require 
intubation?

Can 
intubate*?

Can initiate 
NIV?

Initiate NIV Perform 
intubationa

Can initiate 
MV?

Initiate MV

Complete Transfer Checklist

Follow the MOH Guidelines 
on Referral and Transfer

LMA

PPV

NIV: Non-invasive Ventilation; MV: Mechanical 
Ventilation; LMA: Laryngeal Mask Airway (or 
supraglottic airway device); PPV: Manual Positive 
Pressure Ventilation (using self-inflating bag or  
flow-inflating bag after intubation).

*May change depending on availability of local 
paediatric retrieval service.
aStandard emergency intubation process including a 
post-intubation care.
bNeed to individualise the management and the 
availability of medication, resources and experience 
to ensure patient's safety.

Mild
(PAS 5-7)

Moderate
(PAS 8-11)

Severe
(PAS 12-15)

Clinical Assessment and Management according to the Severity

10  |  Management of acute asthma exacerbations in clinical setting



2024 Consensus Statement Fourth Edition56

10  |  Management of acute asthma exacerbations in clinical setting

10.12  Discharge planning and follow-up
•	 Children can be discharged when stable on four-hourly inhaled bronchodilators, 

that can be continued at home.68

•	 They must be clinically stable, able to eat and sleep well, and achieve PAS ≤ 7.68

•	 SpO2 should be > 94% in room air.68

•	 Post-bronchodilator PEF and/or FEV1 should be > 70% of best or predicted values.  

•	 Arrange follow-up by primary care services within two weeks or earlier with a written 
asthma action plan.

•	 Arrange follow-up in a paediatric asthma clinic within one to two months.68

•	 Arrange referral to a paediatric respiratory specialist if it was a life-threatening 
exacerbation.
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Asthma action plan (AAP)11

An AAP is a written asthma plan that outlines a symptom-guided self-management 
plan for the individual patient.109 Objectives are to prevent prolonged and severe 
asthma exacerbations, adverse patient outcomes and morbidity. In addition, it will 
help reduce subsequent healthcare services utilisation.

Evidence shows that using AAPs can reduce hospital admissions, emergency 
department visits, unscheduled visits to the doctor, school absences and nocturnal 
awakenings.110 It is recommended for all children with asthma, especially those 
with partly or uncontrolled asthma, a history of severe exacerbation, uncontrolled 
asthma and high-risk asthma patients.24,109

11.1  What should the AAP entail?

It should include basic information about the child, and their doctor’s contact 
detail. It may also include the contact details of the patient’s carer or emergency 
contact person.109

Other information to include in the AAP is as below:24,109

1.	 Controller therapy, including doses and frequency of treatment. 

2.	 List of danger signs, and when and how to seek urgent medical help.

3.	 Outline for the patient and/or their carer to recognise asthma exacerbation 
symptoms and signs.

4.	 Instruction on steps to be taken in response to asthma exacerbation.

A sample of an AAP is shown in Figure 7 below.
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Figure 7: Sample of an Asthma Action Plan for paediatric patients (in Bahasa Malaysia).

Adapted from Ministry of Health Malaysia and Malaysian Thoracic Society.111

NAMA PESAKIT

TARIKH

ZON HIJAU

RAWATAN ASMA BERDASAKAN ZON:

1.	ZON HIJAU 
bermakna guna ubat PENCEGAH (Preventer)

2.	ZON KUNING 
bermakna guna ubat PENCEGAH DAN PELEGA (Reliever) 

3.	ZON MERAH 
bermakna dapatkan bantuan dari doktor

ZON KUNING

Tanda anak anda SIHAT Gunakan ubat PENCEGAH setiap hari

•	 Pernafasan biasa 
nafas tidak laju

•	 Tiada batuk atau 
nafas berbunyi

•	 Boleh bermain dan 
bersekolah

•	 Tidur lena pada 
waktu malam

UBAT PENCEGAH SEDUTAN/MAKAN KEKERAPAN

Jika ada tanda asma semasa bersenam Sebelum bersenam

Tanda anak TIDAK SIHAT Sambung ubat PENCEGAH seperti di atas dan tambahkan ubat PELEGA

•	 Batuk pada waktu 
malam

•	 Batuk yang 
berterusan

•	 Nafas laju dari biasa 

•	 Bunyi berdehit 
(wheezing)

UBAT PELEGA SEDUTAN KEKERAPAN

KECEMASAN Guna ubat PENCEGAH SEPERTI BIASA DAN PELEGA dan jumpa doctor dengan segera

•	 Ubat pelega tidak 
berkesan

•	 Pernafasan susah dan 
cepat

•	 Bibir kebiruan/
kehitaman

•	 Anak anda nampak 
keletihan dan sukar 
bercakap

UBAT PELEGA SEDUTAN KEKERAPAN

Setiap 15 minit 
sehingga anda 
tiba di HOSPITAL 
BERDEKATAN

ZON MERAH

Tandatangan : Nama Doktor :

PELAN TINDAKAN ASMA (ASTHMA ACTION PLAN)
Nama Hospital

11  |  Asthma action plan (AAP)
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11.2  What to do with the AAP?

The AAP must be kept in an obvious place that is easy to see and access, e.g.  
sticking the plan on the refrigerator or the family noticeboard. Parents should also 
provide a copy of the AAP to the school teacher, nursery, babysitter/childcare centre 
and family members.24 Regular review of the AAP is important, as it may change 
over time depending on the child’s asthma control status.24,47

11  |  Asthma action plan (AAP)
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