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Abstract: 
Background: Asthma is a chronic airway disease characterized by inflammation of the airway, bronchospasm, and 

hypersensitivity to various stimuli. The standard treatment of asthma exacerbation is the use of inhaled short-acting β-2 agonists, 

systemic corticosteroids and supplemental oxygen. Nevertheless, every step of treatment is under debate and the search for the 

most effective management plan continue. 

Objective: To review the recent literature discussed the different ways of acute asthma exacerbation management in children. 

Method: A lot of literature have been done in order to provide better outcomes for patients presented with asthma, in our review 

we aim to discuss the recent literature that discussed asthma management in children. 

Conclusion: Oxygen should be used as carrier gas for intermittent or continuous nebulization. Frequent nebulization with β-2 

agonist at the onset of an asthma exacerbation has been reported to be effective but some cases may require combination of 

salbutamol along with ipratropium for relief of obstruction. Also, nebulized MgSO4 is a well-tolerated bronchodilator for acutely 

ill asthmatic patients, and can be administered safely. Dexamethasone can be the preferred oral corticosteroid in the emergency 

management of pediatric patients with acute asthma exacerbations as an alternative of multi-day regimen of prednisolone in 

order to avoid non-compliance. 
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INTRODUCTION: 

Asthma is a chronic airway disease characterized by 

inflammation of the airway, bronchospasm, and 

hypersensitivity to various stimuli. It is estimated that 

the lifetime prevalence of asthma is 15.6% in United 

Kingdom (1). In Saudi Arabia, the prevalence of 

asthma in the general population is 4.05% (2). 

Among schoolchildren between the ages of 8 and 16 

years, it reaches 23% (3). 

Asthma exacerbation, also termed asthma “attack” or 

“episode”, is a very common condition in pediatric 

practice (4). Despite advances in asthma management 

and the introduction of guidelines specifically for 

pediatric asthma, acute exacerbations continue to 

occur and impose considerable morbidity on pediatric 

patients, thereby placing a considerable strain on 

health care resources as well as on the lives of 

affected children and their families (4,5). 

Every step of treatment is under debate and the 

search for the most effective management plan 

continue. Therefore, in this review, we aim to discuss 

the different ways of acute asthma exacerbation 

treatment mentioned in the recent literature. 

 

METHODOLOGY: 

Sample 

We performed comprehensive search using 

biomedical databases; Medline, and PubMed, for 

studies concerned with asthma management in 

children published in English language. Keywords 

used in our search through the databases were as 

{Asthma, Asthma Exacerbation, Asthma 

Management, Children}. More relevant articles were 

recruited from references lists scanning of each 

included study. 

Analysis  

No   software   was   used,   the   data   were extracted   

based   on   specific   form   that   contain (Title  of  

the  study,  name  of  the  author,  Objective, 

Summary,  Results,  and  Outcomes). Double  

revision  of  each  author  outcomes  was applied  to  

ensure  the  validity  and  minimize  the errors. 

 

DISCUSSION: 

Asthma exacerbations pathophysiology is complex. 

Exposure to a trigger can cause a complex interplay 

of factors like eosinophil and mast cell degranulation 

and epithelial damage. These lead to the release of 

histamine prostaglandin and leukotriene. This 

cascade will be supported by T cell and B cell 

differentiation and proliferation along with the 

promotion by cytokines. Subsequent inflammation, 

bronchoconstriction and mucus production cause 

airway obstruction and impairment of gas exchange 

(6). As the degree of airway obstruction progresses, 

expiration becomes active and inspiration starts 

before termination of the previous expiration. This 

will lead to air trapping and hyperinflation. Areas of 

obstruction and premature airway closure cause 

ventilation/perfusion mismatch, leading to 

hypoxemia (7). 

Poor asthma control can lead to severe asthma 

exacerbations (8). Poor adherence to medicine is an 

important contributing factor to poor asthma control 

(4). A recent study showed that children with poor 

adherence to inhaled corticosteroids had a 21% 

increase in emergency department visits and a 70% 

increase in hospitalization (9). Exacerbations in the 

past year is also a factor associated with future risk 

according to GINA guidelines (10). 

There are more than one contributing factor in most 

cases. This is true especially for severe exacerbations 

(11). Viral infections are of special importance 

because they contribute to up to 90% of 

exacerbations, especially during the fall and spring in 

temperate climates, when viral respiratory tract 

infections are most common. Furthermore, viral 

infections play a major role in seasonal peaks of 

exacerbations that occur simultaneously with the 

return of children to schools after summer and spring 

breaks (11,12). 

Rhinovirus has been the most commonly identified 

virus in proven viral-induced asthma exacerbations in 

children and adolescents, although several viruses 

have been found in asthmatics. Other viruses detected 

and associated with asthma exacerbation included 

respiratory syncytial virus, enteroviruses, 

coronavirus, and human metapneumovirus (4,13). 

 

Wheezing is the most specific sign of airflow 

obstruction. Occurring predominantly during 

expiration, with increasing airflow obstruction, 

wheezing can be heard during inspiration until it 

becomes absent with severely diminished airflow. It 

is most reliably documented by a trained health care 

practitioner using a stethoscope (preferred diagnostic 

method), but can be audible sometimes without a 

stethoscope. When parents report ‘wheezing’, it is 

important to verify what is meant because the term is 

often used nonspecifically to describe nasal or 

otherwise noisy or troubled breathing sounds 

unrelated to asthma. 

 

MANAGEMENT: 

In summary, the standard treatment of asthma 

exacerbation is the use of inhaled short-acting β-2 

agonists (salbutamol), systemic corticosteroids and 

supplemental oxygen (14). Oxygen should be used as 

carrier gas for intermittent or continuous nebulization 

(15). Current guidelines recommend the use of a 
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combination of β-2 agonists and anticholinergics 

(ipratropium) for asthma exacerbation. Frequent 

nebulization with β-2 agonist at the onset of an 

asthma exacerbation has been reported to be effective 

but some cases may require combination of 

salbutamol along with ipratropium for relief of 

obstruction. This may result in significantly longer 

bronchodilation in asthma exacerbation (16). 

 

Available data shows a response rate of 88.5% with 

the use of salbutamol alone, whereas response was 

found to be 100% when salbutamol was used in 

combination with ipratropium bromide. Thus 

combination therapy may reduce the asthma 

exacerbation burden and emergency room visits 

(16,17). Moreover, (Kirkland et al.)(18) cochrane 

meta analysis of 23 studies confirmed that adding 

short-acting anticholinergics to short-acting β-2 

agonists reduces hospitalizations and relapses but 

however, increases adverse events in patients who 

present to the emergency department with asthma 

exacerbations. Nevertheless, this combination 

reduced hospitalizations in patients with severe 

exacerbations (FEV1 or peak expiratory flow <50% 

predicted) but not in those with mild or moderate 

exacerbations (19). Another review assessed the 

combination and they found that the addition of 

inhaled anticholinergic agents to β-2 agonists reduced 

hospitalization and improved pulmonary function 

testing, but was also associated with increased rates 

of mild adverse events such as dry mouth, tremor, 

and anxiety (20). Moreover, (Memon et al.)(21) RCT 

did not find any superiority for the combination of 

nebulized salbutamol along with ipratropium bromide 

over salbutamol alone in the treatment of acute 

asthma exacerbation. 

 

Some studies suggest Magnesium sulfate (MgSO4) as 

an additional bronchodilator treatment option in 

patients resistant to standard therapy (22). MgSO4 has 

been assessed in intravenous and nebulized forms. 

The nebulized route offers the potential advantage of 

a quick onset of action and reduced incidence of side 

effects. Its disadvantages include a reduced dose of 

drug delivered compared with the intravenous form, 

and increased respiratory effort of the patient to 

enhance the drug’s effectiveness. The intravenous 

route provides direct access to the venous system, 

allowing the delivery of high drug concentrations. 

Disadvantages include the need for intravenous 

access and drug administration by infusion lasting for 

around 20 minutes (23). (Sarhan et al.)(22)’s recent 

double blind randomized controlled trial (RCT) 

results suggested that a combination of MgSO4 and 

salbutamol may be the best choice for the 

management of acute exacerbations of asthma. 

Nebulized MgSO4 is a well-tolerated bronchodilator 

for acutely ill asthmatic patients, and can be 

administered safely. Being cheap and readily 

available, it can be commonly used. 

 

Since the anti-immunoglobulin (IgE) humanized 

monoclonal antibody omalizumab became the first 

biological treatment approved for treating allergic 

asthma, many small molecules and monoclonal 

antibodies targeting biomolecular specificities have 

been investigated for treating symptomatic asthma. 

Eosinophilic inflammatory infiltration is a central 

event in asthma pathogenesis. Interleukin-5 (IL-5) is 

the chief cytokine responsible for eosinophil 

production, survival, maturation and recruitment and 

activation at allergic inflammation sites (24). (Wang 

et al.)(25) conducted a meta-analysis of RCTs to 

assess the safety and efficacy of anti-IL-5 

monoclonal antibodies therapy in patients with 

asthma. Their results showed that anti-IL-5 

monoclonal therapies were associated with a 

significant reduction in asthmatic exacerbation 

compared with placebo. It also reduced blood and 

sputum eosinophils and improved quality of life 

along with lung functionality. 

 

Patients with severe acute asthma are often 

dehydrated because of poor oral intake and increased 

insensible fluid losses. Appropriate fluid resuscitation 

and maintenance fluids are indicated. The key is to 

avoid over-hydration because of the increased risk of 

trans-pulmonary edema in children with severe 

asthma associated with large fluctuations in 

intrathoracic pressures. The use of half normal saline 

or isotonic solution in dextrose is preferred in the 

pediatric population (26). 

 

Although most children improve after inhaled 

bronchodilator by nebulizer or spacer, some require 

intravenous treatment. For exacerbations that are 

refractory to initial treatments with inhaled and oral 

therapies, there is still doubt about which intravenous 

therapies are most likely to be helpful. β-2 agonists 

and aminophylline have different mechanisms of 

action that also affect their adverse effects profiles. 

Salbutamol and aminophylline cause bronchodilation 

in airways of children with exacerbations of asthma. 

Both agents probably work by inducing the c-AMP 

pathway. This pathway reduces intracellular calcium 

concentrations which relaxes airway smooth muscle. 

(Neame et al.)(27) published a review compared 

intravenous salbutamol and intravenous 

aminophylline in treating refractory asthma 

exacerbation. The evidence from RCTs for the 
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intravenous administration of either drug to children 

during an asthma exacerbation is minimal and 

inconsistent. A bolus of intravenous salbutamol may 

reduce symptoms and hasten recovery. 

Aminophylline infusions may improve lung function 

and in some studies have been shown to improve 

symptoms but this finding is not replicated in all 

studies. Despite the minimal evidence of benefits 

from RCTs, intravenous therapy probably does have 

a role in managing certain children with either 

refractory or severe exacerbations of asthma, or those 

who have previously required pediatric intensive care 

unit admission. 

A cochrane review of 15 studies on intravenous β-2 

agonists in asthma concluded that neither intravenous 

salbutamol nor intravenous terbutaline were any 

more effective in improving peak expiratory flow rate 

than inhaled salbutamol (28,29). International 

guidelines recommend the use of systemic 

corticosteroids in children under 6 years old with 

severe asthma exacerbations that do not respond to 

short-acting β-2 agonists and thus up to 38% of 

wheezing infants receive oral corticosteroids during 

their first year of life. This practice is based on the 

general belief that episodes of wheeze in young 

children are likely early manifestations of asthma 

caused by the same pathophysiologic process of 

airway inflammation and narrowing. 

(Castro-Rodriguez et al.)(30) meta analysis evaluated 

the effectiveness of oral corticosteroids compared to 

placebo in preschoolers presenting with acute asthma 

exacerbations. They found that treatment with oral 

corticosteroids in the emergency department or 

hospital may be beneficial in toddlers and 

preschoolers with frequent asthma exacerbations as it 

was associated with lower risk of hospitalization. 

However, oral corticosteroids did not show any 

superiority over placebo among either inpatient or 

outpatient studies. Therefore, the use of oral 

corticosteroids in the treatment of recurrent wheezing 

in infants, toddlers and preschoolers remains 

controversial and needs further research. However, 

corticosteroid prescriptions such as prednisolone are 

filled in fewer than 45% of instances after emergency 

department discharge. This multi-day regimens of 

prednisone or prednisolone can lead to non-

compliance in some patients. Nevertheless, single-

dose dexamethasone can circumvent this non-

compliance and the need for this multi-day regimens 

of prednisone or prednisolone. Small randomized 

controlled trials have suggested that dexamethasone 

works as well as prednisone and prednisolone in 

emergency department settings (31,32). (Watnick et 

al.)(33) paper results indicated that single-dose oral 

dexamethasone is associated with a decrease of 

emergency department relapse for pediatric patients 

with acute asthma exacerbations. They suggested that 

dexamethasone may be the preferred oral 

corticosteroid in the emergency management of 

pediatric patients with acute asthma exacerbations. 

CONCLUSION: 

Oxygen should be used as carrier gas for intermittent 

or continuous nebulization. Frequent nebulization 

with β-2 agonist at the onset of an asthma 

exacerbation has been reported to be effective but 

some cases may require combination of salbutamol 

along with ipratropium for relief of obstruction. Also, 

nebulized MgSO4 is a well-tolerated bronchodilator 

for acutely ill asthmatic patients, and can be 

administered safely. Dexamethasone can be the 

preferred oral corticosteroid in the emergency 

management of pediatric patients with acute asthma 

exacerbations as an alternative of multi-day regimen 

of prednisolone in order to avoid non-compliance. 
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