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Abstract:

Acute asthma exacerbations are among the most common causes of pediatric emergency department (ED) visits
worldwide and represent a significant contributor to morbidity in children. This systematic review aims to
evaluate clinical outcomes of acute asthma exacerbations in pediatric ED settings, including hospitalization
rates, intensive care unit (ICU) admissions, relapse rates, and treatment response. A comprehensive literature
search was conducted across PubMed, Embase, Cochrane Library, and Web of Science databases. Studies
involving children aged 0-18 years presenting with acute asthma exacerbations were included.

A total of 20 studies met inclusion criteria, comprising randomized controlled trials, cohort studies, and
systematic reviews. Findings indicate that outcomes vary depending on disease severity, timeliness of treatment,
and adherence to clinical guidelines. Hospitalization rates ranged from 10% to 30%, while ICU admissions
were reported in 2%-5% of severe cases. Early administration of bronchodilators and systemic corticosteroids
significantly improved outcomes. Factors associated with poor outcomes included delayed treatment, prior
severe exacerbations, comorbidities, and socioeconomic disparities. Standardized protocols and evidence-based
interventions were shown to reduce morbidity and improve recovery.

In conclusion, acute asthma exacerbations in pediatric EDs are associated with significant morbidity but can be
effectively managed with timely and guideline-based interventions. Improved risk stratification and early
treatment are essential to optimize outcomes.
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INTRODUCTION:

Asthma is one of the most prevalent chronic
diseases in children, affecting approximately 10%-—
15% of the pediatric population globally. Acute
asthma exacerbations, characterized by worsening
airway obstruction and respiratory symptoms, are a
leading cause of emergency department (ED) visits
and hospital admissions in children.

An acute asthma exacerbation is defined as a
progressive increase in:

 Shortness of breath

* Wheezing

* Cough

* Chest tightness

These episodes can range from mild to life-
threatening and  require  prompt  medical
intervention.

Pathophysiology

Asthma exacerbations involve:
* Airway inflammation

* Bronchoconstriction

* Mucus hypersecretion

This leads to:

* Airflow limitation

* Increased work of breathing
» Hypoxia in severe cases

Clinical Importance

Pediatric ED visits for asthma place a significant
burden on healthcare systems and are associated
with:

* Recurrent visits

* Hospital admissions

* Missed school days

* Psychological stress for families

Outcome Measures

Key outcomes assessed in pediatric ED asthma
include:

* Hospitalization rates

* [CU admissions

* Length of stay (LOS)

* Relapse or revisit rates

* Response to treatment

Management Guidelines

Evidence-based guidelines (e.g., GINA, NHLBI)
recommend:

* Rapid assessment of severity

* Early administration of inhaled short-acting p2-
agonists (SABA)

* Systemic corticosteroids

* Oxygen therapy when needed

Despite clear guidelines, variability in practice
remains.
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Rationale

Understanding outcomes and predictors of poor
prognosis is essential to improve emergency care
and reduce morbidity in children with asthma.

METHODS:

Study Design

This systematic review was conducted following
PRISMA guidelines.

Data Sources

A comprehensive search was conducted in:

* PubMed/ MEDLINE

* Embase

* Cochrane Central Register of Controlled Trials
(CENTRAL)

* Web of Science

Search Strategy

Keywords included:

* “Asthma exacerbation”

* “Pediatric” OR “children”
* “Emergency department”
* “Outcomes”

* “Hospitalization”

* “ICU admission”

Boolean operators (AND, OR) were applied.
Eligibility Criteria

Inclusion Criteria

* Children aged 0-18 years

« Studies conducted in ED settings

« Studies reporting clinical outcomes

Exclusion Criteria

* Adult-only studies

* Non-English articles

* Case reports and editorials

Study Selection

* Title and abstract screening

* Full-text review

* Independent reviewer assessment

Data Extraction

Extracted variables included:
* Study design

 Sample size

* Severity classification

* Interventions used

¢ Clinical outcomes

Quality Assessment

* Cochrane Risk of Bias Tool (RCTs)

» Newcastle-Ottawa Scale (NOS) (observational
studies)

RESULTS:
Study Characteristics
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A total of 400 studies were identified; 20 studies
met inclusion criteria:

* 9 cohort studies

« 7 randomized controlled trials

* 4 systematic reviews

Sample sizes ranged from 100 to over 5,000
pediatric patients.

Hospitalization Rates

* Overall hospitalization rates ranged from 10% to
30%

* Higher rates in:

* Severe exacerbations

* Younger children

* Patients with previous admissions

ICU Admissions

* ICU admission rates ranged from 2% to 5%
* Indications included:

* Respiratory failure

* Poor response to initial therapy

Length of Stay (LOS)
* ED LOS varied from 2 to 8 hours
* Hospital LOS ranged from 1 to 5 days

Relapse and Revisit Rates

* Relapse rates within 7-14 days: 10%—20%
* Associated with:

* Inadequate discharge planning

* Poor medication adherence

Response to Treatment

1. Bronchodilators
* Rapid symptom relief
* First-line therapy

2. Systemic Corticosteroids
* Reduced hospitalization rates
* Improved recovery time

3. Oxygen Therapy
* Used in moderate-to-severe cases

4. Adjunct Therapies
* Magnesium sulfate (severe cases)
* Ipratropium bromide

Predictors of Poor Outcomes

* Severe initial presentation

* Delayed treatment

* History of ICU admission

» Comorbidities (e.g., obesity, allergic rhinitis)
» Low socioeconomic status

Impact of Clinical Guidelines
» Adherence to protocols reduced:
* Hospital admissions
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* Length of stay
« Standardized care improved outcomes

DISCUSSION:
This review highlights that acute asthma
exacerbations in pediatric EDs remain a significant
cause of morbidity despite advances in
management.

Key Findings

* Hospitalization and relapse rates remain
substantial

* Early treatment significantly improves outcomes

« Severe cases require intensive monitoring

Importance of Early Intervention

Prompt administration of:
* SABA
* Corticosteroids

is critical in reducing disease progression.
Variability in Practice

Differences in:

* Treatment protocols

* Physician experience

contribute to variability in outcomes.

Socioeconomic Factors

Children from disadvantaged backgrounds have:
* Higher ED visit rates

* Worse outcomes

Recurrent Exacerbations

Frequent ED visits indicate:

* Poor asthma control

* Need for long-term management strategies

Challenges

* Delayed presentation

* Poor adherence to treatment
* Inadequate follow-up

Future Directions

* Improved risk stratification tools

* Enhanced caregiver education

* Integration of outpatient follow-up programs

CONCLUSION:

Acute asthma exacerbations in pediatric emergency
departments are associated with significant
morbidity, including  hospitalizations, ICU
admissions, and relapse.

Timely, evidence-based management significantly
improves outcomes. Identifying high-risk patients
and ensuring adherence to clinical guidelines are
essential to reduce morbidity.
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A comprehensive approach that includes acute
management and long-term asthma control is
necessary to improve pediatric outcomes.
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