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Pediatric asthma occurs as a common chronic respiratory illness. Objectives: To evaluate the
prescribing patterns and utilization trends of anti-asthmatic medications in pediatric patients,
assessing adherence, appropriateness, and factors influencing drug selection. Methods: This
observational study investigated pediatric asthma patients over six months, collecting data
from 160 children aged 4-10 years. The data was obtained from pediatric asthma patients about
theirdemographicinformation, alongside theirasthma severity status and medication choices,
and delivery methods. Data were analyzed by SPSS version 21.0. Chi-square test evaluated all
associations between variables. Results: The study included 160 patients, with 31.3% of them
within the age range of 8-9 years, and males represented 56.3% of the group. Urban residents
(62.5%) were more affected. The bronchodilator medicine Salbutamol received the highest
prescription rate (56.3%), and Budesonide held the position as the most commonly chosen
corticosteroid (31.3%). The usage rate of Montelukast reached 45.0% while Theophylline's
prescription was limited to just 11.3% of patients. The primary choice of medication delivery
involved nebulization for 53.1% of patients, whereas 31.3% received inhalers and 15.6 % had oral
administration. The standard treatment for mild asthma patientsinvolved Montelukast at arate
of 37.5% and Budesonide treated 34.4% of moderate cases, while severe asthma patients
received Salbutamol + Ipratropium in 28.1% of cases. Conclusions: Prescribing patterns in
pediatric asthma were closely linked to disease severity, with increased use of nebulizers and
combination therapies in severe cases. Tailored, severity-based management can enhance
treatmentoutcomesand promote rationaldruguseinchildren.

INTRODUCTION

Children with asthma deal with one of the most widely
occurring chronic respiratory conditions, which causes
significant hurdles for their life quality as well as their
attendance in school and their general health status [1].
Cutting-edge research defines asthma as a disease that
creates airway inflammation that combines with bronchial
tube over reactivity and temporary respiratory blockage,
which results in breathing problems and wheezing, along
withtightnessinthe chestandfrequent coughingepisodes
[2]. The growing global occurrence of pediatric asthma

requires complete research on medical treatments for
asthma control and management. Anti-asthmatic
medication serves as a fundamental treatment approach
forasthmabecause it helpsachieve symptom control while
stoppingattacksin pediatric patients[3]. Pediatricasthma
treatment includes two basic medicinal groups, which are
reliever medications for immediate use combined with
controller medications for sustained effect. The main
quick-relief medication for treating acute bronchospasms
consists of albuterol/salbutamol as short-acting beta-
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agonists (SABAs) [4]. People with severe asthma need
inhaled corticosteroids (ICS), leukotriene receptor
antagonists (LTRAs), long-acting beta-agonists (LABAs),
as well as biologic agents to gain proper control of
symptoms. Various factors determine the selection
process of appropriate anti-asthmatic medication since
they include disease severity and how the patient
responds, as well as their adherence and availability,
together with healthcare provider preferences [5].
Widespread implementation of recognized treatment
guidelines by GINA and NAEPP has not yet occurred, yet
pediatricians and general practitioners, and
pulmonologists show different behavioral patterns in
prescribing treatments [6]. Clinical practice faces major
issues in asthma management because medical
professionals overutilize bronchodilators while
underutilizing inhaled corticosteroids and repeatedly write
incorrect antibiotic scripts. The results of medication
adherence and appropriate drug utilization depend
significantly onthe awareness of physicians, while parental
understanding, together with socioeconomic conditions
also contribute to these outcomes [7]. Children with
asthma face difficulties when following their prescribed
medications. Various research shows that a major number
of children with asthma display inconsistent behavior in
following their prescribed controller medications, which
produces both inadequate symptom management and
multiple hospital visits. The young patients fail to adhere to
their medications because of fearful corticosteroid side
effects in addition to difficulty with inhalation techniques
and poor recognition of symptoms, and economic
limitations [8]. The patients did not follow their
medications correctly, needed more hospital stays and
Emergency Room visits, which increases healthcare
organization costs. Knowledge about how children utilize
healthcare services and how doctors write prescriptions
remains essential for enhancing asthma control and
lowering childhood asthma-related outbreaks [9]. The
utilization of combination treatments for pediatric asthma
treatment has become increasingly important in current
medical practice. Doctors suggest the use of budesonide-
formoterol and fluticasone-salmeterol ICS-LABA
combinations to treat moderate to severe asthma for
enhancing symptom control. Steadfast evaluations for
determining the safety profile of LABA usage in children
result from existing doubts about their safe practices.
Widely adopted use of biologic treatments such as
monoclonal antibodies that target IgE (omalizumab)and IL-
5 (mepolizumab) remains limited because of their high
costs in treating severe pediatric asthma [10]. Asthma
treatment requires regular evaluation of prescribing
patterns because anti-asthmatic drug utilization patterns
change constantly.
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Although asthma is one of the most prevalent chronic
respiratory diseases in children, evidence regarding real-
world prescribing patterns of anti-asthmatic drugs in
Pakistani pediatric populations remains limited. Variations
in adherence to international quidelines such as GINA and
differences in drug selection based on physician
preference, availability, and socioeconomic factors may
influence treatment outcomes. Furthermore, local data
examining the association between asthma severity and
medication utilization trends are scarce. This gap
necessitates systematic evaluation of prescribing
practices to promote rational, severity-based asthma
management in children. This study aimed to evaluate the
prescribing patterns and utilization trends of anti-
asthmatic medications in pediatric patients, assessing
adherence, appropriateness, and factors influencing drug
selection.

METHODS

This observational study was conducted over six months,
from October 2024 to March 2025, in the Pediatric
Department at Khairpur Medical College, Khairpur Mir's.
Ethical approval was obtained from the Institutional
Review Board (IRB No. KMC/RERC/120) before data
collection, and parents or guardians provided written
informed consent for participant inclusion. The research
evaluated prescription methods and treatment strategies
used for pediatric asthma patients. The study focused on
children aged 4-10 years who were diagnosed with asthma
based on clinical reports, physical evaluations, and
spirometry tests conducted according to the Global
Initiative for Asthma (GINA) criteria [11]. The sample size
was calculated using the standard formula for estimating a
single population proportion: n=2?xPx(1-P)/e? where Zis
the Z-score corresponding to a 95% confidence level (1.96),
Pis the estimated prevalence of pediatric asthma, and e is
the desired margin of error. Based on prior regional data,
the prevalence of pediatric asthma was estimated at 10.6%
(0.106). Using a margin of error of 5% (0.05), the calculated
sample size was n=162 [12]. The study included only
children with asthma diagnoses made by pediatric
pulmonologists who received care at the study facility
duringthe defined study period. Exclusion criteriaincluded
cystic fibrosis, bronchopulmonary dysplasia, incomplete
medicalrecords, or hypersensitivity to asthma medication.
Data were collected using structured proformas to
document demographic information, clinical history,
asthma severity ratings, and medication prescriptions.
Patient details included age, gender, type of residential
area, symptom frequency, asthma test results (mild,
moderate, or severe), exposure to allergens and
environmental pollutants, family history of asthma, and
prescribed treatment protocols. Drug delivery methods
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were also recorded, including nebulizers, metered-dose
inhalers (MDIs), dry powder inhalers (DPIs), and oral
medications. Data collection was carried out by trained
researchers under the direct supervision of pediatric
pulmonologists. Statistical analysis was performed using
SPSS version 21.0. Descriptive statistics were used to
summarize demographic and clinical characteristics. The
Chi-square test was applied to examine the association
between medication prescriptions and asthma severity
categories (mild, moderate, severe). A p-value <0.05 was
considered statistically significant.

RESULTS

The study of 160 pediatric asthma patients showed 31.3%
were between 8 and 9 years old, with 28.1% in the 6-7 years
age bracket, while 18.7% were 10 years old. Childhood
asthma mostly affects young children because their
immune systems have not fully developed, and they
experience more exposure to allergens. Male pediatric
asthma patients surpassed females by 56.3% to 43.7% in
this sample group, potentially because of structural as well
ashormonalreasonsthataffect breathingresponsiveness.
Environmental pollution seems to raise asthma risk
because patients from urban areas (62.5%) outnumber
those from rural areas (37.5%). The study results
demonstrate why early intervention programs must target
vulnerable children because they help enhance asthma
management practices and reduction methods. Most
pediatric asthma patients in the study had mild to
moderate asthma, accounting for 71.9% of cases, while
severe asthma was present in 28.1%. A majority of children
(68.8%)reported contact with allergens, and an even larger
proportion (75%) were exposed to environmental
pollutants, both of which are known to contribute to
asthma exacerbations. Additionally, 43.7% of patients had
a family history of asthma, indicating a significant genetic
or familial predisposition within this population. These
findings highlight the combined influence of
environmentaland hereditary factorsinthe prevalenceand
severity of pediatricasthma(Table1).

Table 1: Demographic Characteristics of the Study Population
(N=160)
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Mild 80(37.5%)

Asthma Severity Moderate 55(34.4%)
Severe 45(28.1%)

Contact with Allergens Yes 10{66.8%)
No 50(31.3%)

Exposure to Environmental Yes 120(75.0%)
Pollutants No 40(25.0%)

Family History of Asthma Yes 70{43.7%)
No 90(56.3%)

Acute asthma management requires bronchodilators,
which physicians prescribed to 160 pediatric asthma
patients and preferred the use of Salbutamol (56.3%) over
Ipratropium Bromide (21.9%). The prescription data
showed inhaled steroids had a higher preference among
corticosteroid treatments, with Budesonide being
preferred over Fluticasone by 31.3% versus 17.5%.
Healthcare professionals prescribed Montelukast to 45.0%
of patients for asthma control, yet Theophylline received
only 11.3% of usage because of its associated side effects.
The combinationtherapy Salbutamol + Ipratropium(25.0%)
and Budesonide + Formoterol(18.8% ) were frequently used
since they provided dual-action therapeutic benefits
(Table 2).

Table 2: Prescribing Patterns of Anti-Asthmatic Drugs(N=160)

Drug Class Medication Frequency (n %)
X Salbutamol 90(56.3%)
Bronchodilators - -
Ipratropium Bromide 35(21.9%)
. ) Budesonide 50(31.3%)
Corticosteroids -
Fluticasone 28(17.5%)
Leukotriene Antagonists Montelukast 72 (45.0%)
Methylxanthines Theophylline 18 (11.3%)
o Salbutamol + Ipratropium 40(25.0%)
Combination Therapy
Budesonide + Formoterol 30(18.8%)

Characteristics Categories Frequency (n %)
4-5 35(21.9%)
6-7 45(28.1%
Age Group (Years) ( )
8-9 50(31.3%)
10 30(18.7%)
Male 90(56.3%)
Gender
Female 70(43.7%)
. Urban 100(62.5%)
Residence
Rural 60(37.5%)

A significant association was found between asthma
severity and mode of drug administration (p=0.004).
Nebulizer use increased notably with severity, from 16.7%
in mild cases to 44.4% in severe cases. In contrast,
metered-dose inhaler (MDI)use was highest in mild asthma
(50.0%) and declined in severe cases (33.3%). Dry powder
inhaler (DPI) prescriptions were more common in mild and
moderate asthma (25.0% and 27.3%, respectively) but
dropped to 11.1% in severe asthma. Oral medication use
remained low and relatively consistent across all severity
categories. These findings suggest ashift toward nebulizer
therapyin more severe cases and greater use of inhalersin
milder disease(Table 3).
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Table 3: Association Between Asthma Severity and Mode of Drug
Administration(N=160)

Mode of Mild Moderate Severe Total a P-
Administration (N=60) (N=55) (N=45) N(%) Value Value
. 10 15 20 45
Nebulizer 1 (15.7%) | (27.3%) |(44.4%)| (281%)| ~ -
Metered-Dose 30 20 15 65 _ _
Inhaler (MDI) |(50.0%)| (36.4%) |(33.3%)|(40.6%)
Dry Powder 15 15 5 35
Inhaler (DPI) |(25.0%)| (27.3%) | (111%) | (21.9%) | 18-74]0.004"
Oral 5 5 5 15 _ )
Medication | (8.3%) (9.1%) (11.1%) | (9.4%)

The analysis revealed a significant association between
asthma severity and the prescribing trends of several anti-
asthmatic medications. Use of Salbutamol was notably
higher among patients with moderate (63.6%) and severe
asthma (66.7%) compared to those with mild disease
(41.7%) (p=0.015). A similar pattern was observed for
Ipratropium Bromide, with prescription rates increasing
from 13.3% in mild asthma to 33.3% in severe asthma
(p=0.028). Budesonide was prescribed more frequently in
moderate (36.4%) and severe (40.0%) cases compared to
mild asthma (20.0%) (p=0.037), whereas Fluticasone
showed no statistically significant variation across severity
categories (p=0.478). Prescription of Montelukast also
increased with disease severity, being used in 33.3% of
mild, 50.9% of moderate, and 53.3% of severe cases
(p=0.047). Theophylline use, although higher in severe
asthma(20.0%)thanin mild(6.7%), did not reach statistical
significance (p=0.053). Combination therapy with
Budesonide + Formoterol was significantly more common
in severe asthma (33.3%) than in moderate (18.2%) or mild
(8.3%) cases (p=0.004), while Salbutamol + Ipratropium
combinations showed a non-significant upward trend with
increasingseverity(p=0.089)(Table 4).

Table 4: Association Between Asthma Severity and Prescribing
Trends of Anti-Asthmatic Drugs(N=160)

Mild  Moderate Severe Total 1 P-

Medication  (\.g0)  (N=55) (N=45) N(%) Value Value

25 3 30 | 90
Salbutamol | (417%,) | (63.6%) |(86.7%) | (56.3%) | 845 | 0-018"
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The treatment regimen of dual therapy was adopted most
often by clinicians to treat 40.6% of pediatric asthma
patients for combined symptom relief and inflammation
control. Single drug therapy was used in 31.3% of cases,
whereas 28.1% of patients received multiple drug classes
as part of their triple therapy or higher prescription(Table
5).

Table 5: Polypharmacy and Single-Drug Therapy Distribution
(N=160)

Prescription Type Frequency (n %)

Monotherapy 50(31.3%)
Dual Therapy 65(40.6%)
Triple Therapy or More 45(28.1%)

Ipratropium

8 12 5 35
Bromide | (13.3%) | (21.8%) |(33.3%) | (21.9%) | 712 |0.028"

. 12 20 18 50 .
Budesonide | (0.0%)| (36.4%) |(40.0%)| (31.3%)| 6:59 |0.057

: 8 10 10 | 28
Fluticasone | (13.3%) | (18.2%) | (22.2%) | (17.6%) | 147 | 0478

20 28 2 | 7 s
Montelukast | (333%)| (50.9%) |(53.3%)|(45.0%) | 813 |0-047

. 4 5 s | s
Theophyline | (6.7%) | (9.1%) |(20.0%)| (1.3%) | >89 | 0-053

Salbutamol +

10 15 15 40
Ipratropium | (16.7%) | (27.3%) | (33.3%) | (25.0%) | #-84 | 0.088

Budesonide +

5 10 15 30
Formoterol | (8.3%) | (18.2%) |(33.3%) | (18.8%) |10-92|0.004"

DISCUSSION

The study reveals that pediatric asthma affects children
mostly during their 6 to 9 years of age, with the 8-9-year
group showing the maximum prevalence of 31.3% patients.
Studies confirm that asthma symptoms peak during early
childhood because both the immune and respiratory
systems remain undeveloped. Research confirms that the
male child population (56.3%) shown in this study aligns
with established asthma studies due to their anatomy and
hormone regulation. The airway resistance increases and
asthma exacerbations occur more frequently in boys since
their airways remain smaller relative to their lung volume
compared to girls [13]. Testosterone and estrogen
hormones, along with their influence on immune
responses, affect asthma intensity differently between
male and female patients. Asthma prevalence shows
significant links to environmental factors since urban
populations having 62.5% asthma make up exceeds the
37.5% rural patient population with asthma. The
development of asthmais associated with the urbanization
process due to air pollutant hazards, along with allergens
and lifestyle pattern shifts. The air pollutants like NO, and
PM2.5 act as inflammation agents, which produce more
asthma cases in urban residents. The discovered data
shows that urban areas require public health actions to
control pollution while simultaneously improving air quality
monitoring systems [14, 15]. The medication choice for
asthmatic patients showed Bronchodilators as the leading
type due to their role in acute symptom relief, as described
in standard guidelines, through Salbutamol prescription at
56.3%.Medical guidelines explain Ipratropium Bromide use
at 21.9% because this medicine serves as a supporting
treatment for severe to moderate asthma attacks. The
selection of inhaled corticosteroids (ICS) shows
Budesonide (31.3%) being used more often than
Fluticasone (17.5%) by physicians whose practice aligns
with worldwide recommendations that recommend ICS as
the primary controller therapy for persistent asthma. The
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data reveal that medical practitioners choose Budesonide
over other available medications presumably because of
its desirable pharmacokinetics together with reduced
systemic adverse effects [16]. The prescription rate of
Montelukast as a leukotriene receptor antagonist reached
45.0% in patients, thus demonstrating its importance for
long-term asthma control in mild persistent asthmatic
conditions. Thephanine prescription below other drugs
(11.3%) may result from its limited therapeutic window as
well as potential adverse effects that affect physician
prescribing practices within pediatric asthma
management. Results showed Salbutamol + Ipratropium
saw wide prescription rates at 25.0% while Budesonide +
Formoterol was prescribed to 18.8% of patients. These
therapy pairs supportasthmastepwise quidelines because
they treat patients with moderate to severe asthma
through a combination of instant bronchodilator benefits
with extended anti-inflammatory effects. The treatment
approach of combining different therapies demonstrates
an increase in asthma symptom control and exacerbation
reduction in pediatric care [17, 18]. Patients tend to select
nebulizers as their preferred asthma delivery device
because they are simpler to use while also showing better
effectiveness for treating acute asthma attacks compared
to MDIs and DPIs. Small children experience difficulties
with correct inhaler use, and this could be a reason behind
their reduced preference for using inhalers. Pediatric
patients without spacer devices face difficulties when
using inhalers because they must simultaneously activate
the device and then inhale the medication [19]. The
present study demonstrates a clear association between
asthma severity and both the mode of drug administration
and the prescribing trends of anti-asthmatic medications.
In terms of delivery methods, nebulizer use increased with
disease severity, being most prevalent in severe asthma
(44.4%), whereas MDlIs and DPIs were more common in mild
and moderate asthma. This trend is in agreement with
previous studies, which suggest that nebulizers are often
preferred in severe exacerbations due to their ability to
deliver higher drug doses over a sustained period,
particularly in patients with compromised inspiratory
capacity. In contrast, MDIs and DPIs are generally
recommended for stable patients with good inhalation
technique, which may explain their higher usage in mild
cases [20]. The prescribing pattern analysis further
reinforces the adaptation of therapy to disease severity.
Short-acting B,-agonists, particularly salbutamol, showed
a stepwise increase in use from mild to severe asthma,
consistent with their role as first-line rescue medication
during acute symptoms. Similarly, the use of Ipratropium
Bromide, either alone or in combination with Salbutamol,
increased in moderate and severe cases, aligning with
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guideline recommendations for adding anticholinergics
during severe exacerbations. Budesonide use also rose
with increasing severity, reflecting the escalating need for
inhaled corticosteroids (ICS) to achieve anti-inflammatory
control in poorly controlled asthma. The significant
increase in the prescription of Budesonide + Formoterolin
severe asthma underscores the role of ICS/LABA
combination therapyinachieving optimal symptom control
when monotherapy proves insufficient. Montelukast, a
leukotriene receptor antagonist, also demonstrated
increased prescription rates with severity, possibly
reflecting its utility as an adjunct therapy in patients with
persistent symptoms or concomitant allergic rhinitis.
Interestingly, Fluticasone and Theophylline did not exhibit
statistically significant differences in prescribing trends
across severity levels. This could be due to physician
preference for Budesonide over Fluticasone in this
population, and a more conservative use of Theophylline
given its narrow therapeutic index and side effect profile
[21]. During the study period, 40.6% of pediatric asthma
patients received dual therapy and 31.3% needed
monotherapy, and 28.1% received triple therapy or
exceeded triple therapy. Research indicates that dual and
triple therapy treatments exist frequently among
asthmatic patients because many patients need extra
medication beyond single drugs to effectively control their
asthma symptoms. Use of combination therapy for asthma
treatment remains necessary, but implementation of
polypharmacy treatment increases treatment
complications, specificallyamong children, due to possible
drug interactions as well as adverse effects, which may
decrease patient adherence [22]. Multiple practice
implications and practical suggestions stem from the
study results. Health professionals need to focus on
diagnosing asthma at an early stage because city dwellers
need prevention measures for their exposure to pollution
and allergens. Healthcare providers should prioritize
treatment selection by using inhaled corticosteroids as
base therapy, but save Theophylline and oral medications
for subjects not able to use inhaled therapies. Inhaler
technique improvement through caregiver education
programs alongside child education results in better
adherence and treatment results. Each needs unique
asthma care strategies where treatment plans advance
according to their observed symptoms to achieve better
results with minimal medicationrequirements.

This study was limited by its single-center design and
relatively small sample size, which may restrict the
generalizability of the findings. The short study duration
also limited the assessment of long-term treatment
adherence, clinical outcomes, and adverse effects.
Additionally, quideline adherence was inferred from
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prescribing trends rather than directly measured. Future
multicenter, longitudinal studies incorporating larger
cohorts and outcome-based evaluations are
recommended to better assess the impact of prescribing
patterns on asthma control and to strengthen evidence for
optimized pediatricasthmamanagement.

CONCLUSIONS

This study highlights important prescribing patterns in
pediatric asthma management, showing that drug choice
and mode of administration are strongly influenced by
disease severity. Nebulizers were preferred in severe
cases, while MDIs and DPIs were more common in mild
asthma. Salbutamol, Budesonide, Montelukast, and
combination therapies such as Budesonide + Formoterol
were significantly more frequently prescribed as severity
increased. These findings underscore the need for tailored
treatment strategies that align with asthma severity, while
promoting early intervention and rational drug use to
optimize symptom control and reduce exacerbations in
children.
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