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ABSTRACT

Background: Acute asthma exacerbation is a frequent cause of emergency department visits and requires prompt, guideline-
based management to reduce morbidity and prevent complications.

Objective: To assess the management of acute asthma exacerbations in the emergency department and evaluate adherence
to established guideline-based standards.

Methods: This retrospective clinical audit was conducted at Mian Muhammad Trust Hospital Faisalabad from June 2024
to June 2025, and included 350 patients presenting with acute asthma exacerbation. Data were collected from medical
records and emergency department charts. Management practices were evaluated against standard guidelines, including
assessment of severity, administration of short-acting beta-agonists, timely use of systemic corticosteroids, oxygen therapy,
and use of adjunct treatments.

Results: The mean age of patients was 36.8 + 14.5 years, with 52.3% females. Moderate exacerbations were most common
(48.6%), followed by mild (28.9%) and severe cases (22.5%). Oxygen saturation was documented in 92.0% of patients,
while peak expiratory flow rate was recorded in only 41.7%. Short-acting beta-agonists were administered in 96.3% of
cases. Systemic corticosteroids were given within the first hour in 68.9% of patients. Among moderate to severe cases,
ipratropium bromide was used in 61.5%, while magnesium sulfate was administered in 18.2% of severe cases.
Conclusion: While adherence to bronchodilator therapy and oxygen assessment was high, gaps were identified in severity
assessment, timely corticosteroid administration, and use of adjunct therapies....
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INTRODUCTION

Acute asthma exacerbation is frequent and potentially fatal
manifestation in the emergency department (ED), which
needs to be recognized immediately and managed in a
timely manner to avoid morbidity and mortality [1]. Asthma
is an inflammatory airway disease that is chronic, which is
variable airflow obstruction and bronchial
hyperresponsiveness, and acute exacerbation of symptoms
including dyspnea, wheezing, chest tightness, and cough
[2]. They tend to be precipitated by respiratory infections,
exposure to allergens, or environmental pollutants, or
inadequate adherence to maintenance therapy, which
increases healthcare use and emergency room visits [3]. The

incidence of acute asthma exacerbations is still high
globally, especially in the low- and middle-income nations
where preventive care access and compliance with
management as recommended by the guidelines might be
restricted [4]. The emergency departments often become the
first point of contact with patients having severe symptoms,
and it is necessary to implement standardized and evidence-
based treatment [5]. Proper and early management can go a
long way in minimizing respiratory failure, hospitalization,
and mortality.

The main objectives of the acute asthma exacerbation
management are the prompt airflow blockage reversal, the
restoration of hypoxemia, and the avoidance of relapse [6].
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The first treatment involves the assessment of the severity
of the exacerbation using clinical examination, such as
respiratory rate, the use of accessory muscles, oxygen
saturation, and peak expiratory flow rate where possible [7].
Depending on the severity, treatment is started immediately
without delay on investigations. Salbutamol is the star of
the acute management and administered either by
nebulization or metered-dose inhalers using spacers. Early
administration of systemic corticosteroids is used to
minimize airway inflammation and forestall the course of
the exacerbation [8]. An oxygen mask is used to keep the
levels of oxygen at a sufficient level, usually over 94%.
Additional treatment that might be needed in instances of
severe or life threatening exacerbation include
anticholinergics  (ipratropium bromide), intravenous
magnesium sulfate, or even mechanical ventilation [9].
Besides pharmacological treatment, ongoing observation is
an important aspect of emergency treatment of acute
asthma. Clinical improvement or deterioration should be
frequently re-evaluated in patients based on the respiratory
rate, heart rate, oxygen saturation, and peak expiratory flow
parameters [10]. Nonresponse to initial therapy in the first
hour is a significant predictor of serious disease and can
lead to a need to escalate care, such as intensive monitoring
or admission to a high-dependency or intensive care unit. It
is necessary to identify patients who are at risk of
deterioration early to avoid adverse outcomes [11]. The
other dimension in ED management is the observation of
the high-risk characteristics of severe exacerbation or lethal
asthma [12]. These are history of prior intensive care
hospitalizations, frequent hospitalizations, excess use of
short-acting bronchodilators, lack of compliance with
inhaled corticosteroids, comorbidities, including obesity,
gastroesophageal reflux disease, or psychological illnesses.
The identification of these factors will enable clinicians to
customize management plans and focus on close
monitoring [13].

Objective

To assess the management of acute asthma exacerbations in
the emergency department and evaluate adherence to
established guideline-based standards.

METHODOLOGY

This was a clinical audit conducted at Mian Muhammad
Trust Hospital Faisalabad from June 2024 to June 2025. A
total of 350 patients presenting with acute asthma
exacerbation were included in the audit. The study
population consisted of patients presenting to the
emergency department with signs and symptoms suggestive
of acute asthma exacerbation. Patients aged >12 years
presenting with acute asthma exacerbation, diagnosed
clinically based on history and examination, and managed
in the emergency department were included. Patients with
chronic obstructive pulmonary disease (COPD), cardiac
asthma, or other causes of acute dyspnea, patients with
incomplete medical record and those who needed to be
transferred to ED without being attended to first were
excluded.

Audit Standards:

The acute asthma exacerbation management was compared
with standard practice recommendations including the
Global Initiative for Asthma (GINA) recommendations.
The main audit criteria were the severity at presentation,
timely administration of short acting beta-agonists, use of
systemic corticosteroids during the first hour, oxygen
therapy to ensure saturation of 94 and 90 percent in severe
cases respectively, adjunct therapy (e.g. ipratropium
bromide, magnesium sulfate) use, documentation of peak
expiratory flow rate, and proper discharge planning.

Data Collection

The retrospective data were gathered based on the patient
records, emergency department records, and electronic
databases, following the approval of the Institutional
Review Board (IRB). A structured audit proforma was used
to capture the information about the demographic
characteristics, presentation of the illness, assessment of the
severity, treatment given, timing of treatments and patient
outcomes (discharge, admission, or referral). The auditor
evaluated and reported compliance with every audit
standard. The main result was the degree of compliance to
the guideline-recommended acute asthma exacerbation
management. The patient outcomes (rate of hospital
admission, need for escalation of care, and identification of
gaps in clinical practice) were the secondary outcomes.

Data Analysis

Data were analyzed using SPSS version 26.0. Descriptive
statistics were used to present adherence rates and patient
characteristics. Categorical variables were expressed as
frequencies and percentages, while continuous variables
were presented as mean =+ standard deviation. Compliance
with individual audit criteria was calculated, and areas of
suboptimal practice were identified.

Results

Data were collected from 350 patients, study population
showed a mean age of 36.8 + 14.5 years, with a slight
female predominance, as females constituted 52.3% and
males 47.7% of the sample. In terms of severity, moderate
exacerbations were the most common (48.6%), followed by
mild (28.9%) and severe cases (22.5%). Oxygen saturation
was documented in the majority of patients (92.0%),
indicating good compliance with initial assessment, while
only 8.0% had no documentation. Peak expiratory flow rate
was recorded in 41.7% of patients, whereas it was not
documented in 58.3%, reflecting suboptimal use of
objective severity assessment. Continuous monitoring was
documented in 74.6% of cases, while 25.4% lacked such
documentation.

Table 1: Baseline Demographic and Clinical
Characteristics (n = 350)

Variable Category n (%) / Mean +
SD
Age (years) | — 36.8+ 14.5
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Treatment compliance showed that short-acting beta-
agonists were administered in 96.3% of patients, indicating
excellent adherence to first-line therapy. However, systemic
corticosteroids were given within the first hour in only
68.9% of cases, while 31.1% did not receive timely
administration. Among moderate to severe exacerbations,
ipratropium bromide was used in 61.5% of patients,
whereas 38.5% did not receive it.

Table 2: Treatment Compliance According to
Guidelines (n = 350)

Variable Category | n (%)
SABA Yes 337 (96.3%)
Administration

No 13 (3.7%)
Corticosteroids | Yes 241 (68.9%)
within 1 Hour

No 109 (31.1%)
Ipratropium Yes 153 (61.5%)
(Moderate—
Severe Cases)

No 96 (38.5%)
Magnesium Yes 14 (18.2%)
Sulfate (Severe
Cases, n=79)

No 65 (81.8%)

Regarding patient outcomes, 62.9% of patients were
discharged after initial management, while 37.1% were not
discharged directly from the emergency department.
Hospital admission was required in 30.3% of patients,
whereas 69.7% did not require admission. A smaller
proportion, 6.8%, required escalation of care or referral,
while 93.2% were managed without escalation.

Table 3: Patient Outcomes (n = 350)

Variable Category n (%)
Discharged Yes 220 (62.9%)
No 130 (37.1%)

Gender Male 167 (47.7%) Hospital Yes 106 (30.3%)
Female 183 (52.3%) Admission
Severity of | Mild 101 (28.9%) No 244 (69.7%)
Exacerbation Escalation  of | Yes 24 (6.8%)
Moderate 170 (48.6%) Care / Referral
Severe 79 (22.5%) No 326 (93.2%)
Oxygen Yes 322 (92.0%)
Saturation Among patients who received corticosteroids within the
Documented first hour, 74.7% were discharged and 25.3% were
No 28 (8.0%) admitted, whereas among those who did not receive timely
PEFR Yes 146 (41.7%) corticosteroids, only 36.7% were discharged and 63.3%
Recorded required admission, with a highly significant p-value of
No 204 (58.3%) <0.001. Similarly, patients who received short-acting beta-
Continuous | Yes 261 (74.6%) agonists had better outcomes, with 64.7% discharged and
Monitoring 35.3% admitted, compared to those who did not receive
Documented SABA, among whom only 15.4% were discharged and
No 89 (25.4%) 84.6% required admission, with a statistically significant p-

value of 0.04.

Table 4: Association Between Guideline Adherence and
QOutcomes (n = 350)

Variable Catego | Discharg | Admitt | p-
ry edn (%) | ed n | value
(%)
Corticostero | Yes 180 61 <0.00
ids within 1 (74.7%) (25.3%) | 1
Hour
No 40 69
(36.7%) (63.3%)
SABA Yes 218 119 0.04
Given (64.7%) (35.3%)
No 2 (15.4%) | 11
(84.6%)
DISCUSSION

This clinical audit assessed the treatment of acute asthma
attacks in the emergency department and the adherence to
the guideline-based practice. The results indicate that
although some elements of care, especially the
administration of bronchodilators and measuring oxygen
levels was highly adhered to, there are still many gaps in the
overall management strategy. Short-acting beta-agonists
were given to a large percentage of patients indicating good
compliance with first-line therapy. This is in line with the
previous studies that have established that bronchodilator
therapy is the most frequently implemented aspect of acute
asthma treatment as it has immediate and well-known
clinical advantages. Equally, most patients recorded oxygen
saturation, which is a good adherence to initial assessment
measures [14].

Nonetheless, there was relatively poor recording of peak
expiratory flow rate with less than half of the patients
having registered their flow rates. This conclusion is
consistent with the prior studies, that emphasize the fact that
objective evaluation of airflow limitation is not frequently
used in the emergency environment, although it is necessary
to evaluate it to determine the severity and make treatment
choices [15]. The absence of PEFR documentation could be
because of time limitations, inadequate access to
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equipment, or insufficient focus on objective monitoring in
high workload emergency departments. Systemic
corticosteroid administration during the first hour was not
optimal and only approximately two-thirds of the patients
were treated in time. Early corticosteroid therapy is an
important aspect of recommended management as it
decreases the airway inflammation, minimizes the chances
of relapse, and decreases hospitalization. This is a crucial
area of improvement because previous studies have always
stressed that the longer the time taken to administer
corticosteroids, the worse the outcome [16].

The use of adjunct therapies such as ipratropium bromide
and intravenous magnesium sulfate was also inconsistent.
Although a moderate percentage of patients with moderate
to severe exacerbations was given ipratropium, its
application was not universal, and magnesium sulfate was
significantly underused in severe cases [17]. This is
consistent with what has been reported in past studies,
which have indicated inconsistent application of adjunct
therapies though there is evidence to indicate that they can
be beneficial in severe exacerbations. It could be explained
by a deficit in awareness, disparity in clinical judgment, or
the unavailability of drugs [18]. The outcomes of patients
in this audit demonstrated that most patients were
discharged following initial management, and a large
percentage needed admission to the hospital or an increase
in care. Notably, patients treated according to the
guidelines, especially early corticosteroid doses showed
better outcomes with reduced admission rates [19]. This
observation supports the clinical significance of evidence-
based protocols adherence, and it is justified by prior studies
showing better results in response to quick and proper
management [20]. The correlation between adherence to

treatment guidelines and better patient outcomes
underscores the importance of protocolized procedures in
emergency departments [21]. Compliance  with

recommended practice can be improved by standardized
management pathways, routine staff training, and access to
the necessary medications and equipment. Moreover, the
use of checklists or clinical decision support tools could be
used to make sure that such important steps as severity
assessment and early corticosteroid administration are not
neglected. Although it has its strengths, this audit has its
limitations. Being a retrospective audit, it depended on the
completeness and accuracy of the medical records that
could result in documentation bias. Also, the audit did not
evaluate the impact of management practices on long-term
patient outcomes because it evaluated compliance with
guidelines, which was short-term. Nonetheless, the results
are a good source of information about the existing
practices and define certain aspects of quality enhancement

CONCLUSION

It is concluded that while the management of acute asthma
exacerbation in the emergency department demonstrates
good adherence to key interventions such as bronchodilator
therapy and oxygen assessment, significant gaps persist in
critical areas including objective severity assessment,
timely administration of systemic corticosteroids, and

appropriate use of adjunct therapies. Suboptimal
documentation of peak expiratory flow rate and inconsistent
application of guideline-recommended treatments highlight
the need for improvement in clinical practice..

REFERENCE
1. Al-Shamrani A, Al-Harbi AS, Bagais K, Alenazi

A, Algwaiee M. Management of asthma exacerbation in the
emergency departments. Int J Pediatr Adolesc Med. 2019
Jun;6(2):61-67. doi: 10.1016/j.ijpam.2019.02.001. Epub
2019 Mar 15. Erratum in: Int J Pediatr Adolesc Med. 2020
Dec;7(4):212. doi: 10.1016/j.ijpam.2020.09.004. PMID:
31388549; PMCID: PMC6676463.

2. Al-Moamary MS, Alhaider SA, Allehebi R, Idrees
MM, Zeitouni MO, Al Ghobain MO, Alanazi AF, Al-Harbi
AS, Yousef AA, Alorainy HS, Al-Hajjaj MS. The Saudi
initiative for asthma - 2024 update: Guidelines for the
diagnosis and management of asthma in adults and children.
Ann Thorac Med. 2024 Jan-Mar;19(1):1-55. doi:
10.4103/atm.atm 248 23. Epub 2023 Dec 15. PMID:
38444991; PMCID: PMC10911239.

3. Asif R, Rais H, Bai P, Aziz R. Comparison of
doses of Nebulized Magnesium sulphate as an adjuvant
treatment with salbutamol in children with Status
Asthmaticus. Pak J Med Sci. 2024 May-Jun;40(5):927-932.
doi: 10.12669/pjms.40.5.7682. PMID: 38827880; PMCID:
PMC11140343.

4. Sellers WF. Intravenous and intramuscular therapy
in near fatal asthma. A response to Al-Shamrani. Int J
Pediatr Adolesc Med. 2020 Dec;7(4):209-211. doi:
10.1016/j.ijpam.2020.08.003. Epub 2020 Aug 27. PMID:
33319022; PMCID: PMC7729255.

5. Al-Ahmad M, Ebrahim A, Al Kandari F, Al
Razzuqi H, Al Shammari M, Behbehani N, Fahad Dehrab
N, Buhumaid R. Improving asthma outcomes in Kuwait
through a standardized emergency department algorithm.
World Allergy Organ J. 2025 May 27;18(7):101070. doi:
10.1016/j.wa0jou.2025.101070. PMID: 40510737,
PMCID: PMC12158488.

6. Wong AJW, Chan JJ, Koh MS, Lian SWQ, Fook
SMC, Ong MEH. Compliance with asthma guidelines and
association with outcomes in the emergency department of
a tertiary care teaching hospital. J Acute Med.
2018;8(3):119-126.
doi:10.6705/j.jacme.201809_8(3).0005

7. Kumar A. Effectiveness of nebulized magnesium
sulphate as an adjuvant therapy (with salbutamol) in the
management of acute asthma. Pak J Med Dent.
2020;9(2):39-44. doi:10.36283/PJIMD9-2/008

8. Lang A, Carlsen KH, Haaland G, Devulapalli CS,
Munthe-Kaas M, Mowinckel P, et al. Severe asthma in
childhood: assessed in 10-year-olds in a birth cohort study.

1JDDT, Volume x Issue 70s, 2026

Page: 774



Audit of Management of Acute Asthma Exacerbation in the Emergency Department

Allergy.  2008;63(8):1054-1060.  doi:10.1111/j.1398-
9995.2008.01672.x
9. Reddel HK, Bateman ED, Becker A, Boulet LP,

Cruz AA, Drazen JM, et al. A summary of the new GINA
strategy: a roadmap to asthma control. Eur Respir J.
2015;46(3):622-639. doi:10.1183/13993003.00853-2015
10. Al-Shamrani A, Al-Harbi AS, Bagais K, Alenazi
A, Algwaiee M. Management of asthma exacerbation in the
emergency departments. Int J Pediatr Adolesc Med.
2019;6(2):61-67. doi:10.1016/j.ijpam.2019.02.001

11. Tahir AM, Akhtar W, Balooch SUD, Ahmed W,
Samar AM, Sohail A. Efficacy of salbutamol delivered
through a metered dose inhaler and spacer in children with
acute exacerbation of asthma. Pak Armed Forces Med J.
2021;71(2):438-441. doi:10.51253/pafmj.v71i2.4388

12. Schuh S, Macias C, Freedman SB, Plint A, Zorc
JJ, Bajaj L, et al. North American practice patterns of
intravenous magnesium therapy in severe acute asthma in
children. Acad Emerg Med. 2010;17(11):1189-1196.
doi:10.1111/.1553-2712.2010.00913.x

13. World Health Organization. Asthma [Internet].
2024 May 6 [cited _ ]. Available from:
https://www.who.int/news-room/fact-sheets/detail/asthma
14. Wang Z, Li Y, Gao Y, et al. Global, regional, and
national burden of asthma and its attributable risk factors
from 1990 to 2019: a systematic analysis for the global
burden of disease study 2019. Respir Res. 2023;24(1):169.
doi:10.1186/s12931-023-02475-6

15. George M, Balantac Z, Gillette C,
Suboptimal control of asthma among diverse patients: a US
mixed methods focus group study. J Asthma Allergy.

et al.

2022;15:1511-1526. doi:10.2147/JAA.S377760

16. Al-Shamrani A, Al-Harbi AS, Bagais K, Alenazi
A, Algwaiee M. Management of asthma exacerbation in the
emergency departments. Int J Pediatr Adolesc Med.
2019;6(2):61-67. doi:10.1016/j.ijpam.2019.02.001

17. Othman Y, Al-Ahmad M, Ali A. Enhancing asthma
care in Kuwait: insights from a modified Delphi-based
consensus on the global initiative for asthma 2022
guidelines and management practices. Explor Asthma
Allergy. 2024;118-126. doi:10.37349/eaa.2024.00034

18. Tarraf H, Aydin O, Mungan D, et al. Prevalence of
asthma among the adult general population of five Middle
Eastern countries: results of the SNAPSHOT program.
BMC Pulm Med. 2018;18(1):68. doi:10.1186/s12890-018-
0621-9

19. Finkelstein EA, Malkin JD, Baid D, et al. The
impact of seven major noncommunicable diseases on direct
medical costs, absenteeism, and presenteeism in Gulf
Cooperation  Council Med
2021;24(1):828-834.
doi:10.1080/13696998.2021.1945242

20. Mungan D, Aydin O, Mahboub B, et al. Burden of
disease associated with asthma among the adult general

countries. J Econ.

population of five Middle Eastern countries: results of the
SNAPSHOT program. Respir Med. 2018;139:55-64.
doi:10.1016/j.rmed.2018.03.030

21. Domingo C, Singh D. The changing asthma
management landscape and need for appropriate SABA
prescription. Adv  Ther. 2023;40(4):1301-1316.
doi:10.1007/512325-022-02410-z...

1JDDT, Volume x Issue 70s, 2026

Page: 775



