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ABSTRACT

Background:

Asthma is a chronic respiratory disorder requiring long-term pharmacotherapy, which increases the risk of adverse
drug reactions (ADRs). Pharmacovigilance plays a crucial role in identifying and minimizing these risks, particularly
in tertiary care settings where polypharmacy is common.

Objective:

To evaluate the incidence, pattern, causality, and severity of ADRs associated with asthma therapy and to assess the
influence of demographic factors and polypharmacy.

Methods:

A prospective observational Pilot study was conducted in a Teerthankar Mahaveer tertiary care teaching hospital
involving 40 asthmatic patients. Data on demographics, drug therapy, and ADRs were collected and analyzed using
descriptive statistics. Causality was assessed using Naranjo's scale, and severity was evaluated using standard criteria.
Inferential analysis was performed using Fisher's Exact test, with a p-value <0.05 considered statistically significant.
Results:

A total of 8 ADRs were reported, with an incidence of 20%. The majority of ADRs occurred in the 31-40 years age
group (25%), with a male predominance (67.5%). Patients receiving polypharmacy showed a higher incidence of
ADRs (26.08%) compared to non-polypharmacy (11.76%), although the association was not statistically significant
(p=0.27). Most ADRs were classified as probable (62.5%), followed by possible (25%) and definite (12.5%). Severity
assessment indicated that 62.5% were mild and 37.5% moderate, with no severe reactions reported. Bronchodilators
(50%) were the most commonly implicated drug class, followed by antibiotics (25%).

Conclusion:

ADRs in asthma therapy are relatively frequent but predominantly mild and manageable. Although polypharmacy
showed a higher trend toward ADR occurrence, strengthening pharmacovigilance practices and conducting larger
studies are essential to improve drug safety and therapeutic outcomes.
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Asthma is a chronic, heterogencous respiratory
disorder  characterized by persistent airway
inflammation, bronchial hyperresponsiveness, and
reversible airflow obstruction. It represents a major
global public health burden affecting individuals
across all age groups, with significant impact on
quality of life, healthcare utilization, and economic
productivity [1,2]. Globally, asthma affects more than
300 million individuals, and its prevalence is
increasing, particularly in developing countries due to
rapid urbanization, environmental pollution, and
changing lifestyles [1,3]. The pathophysiology of
asthma is complex and involves an interplay between
genetic predisposition and environmental exposures.
Chronic airway inflammation is the hallmark feature,
leading to edema, mucus hypersecretion, and airway
remodeling over time [2,4]. Inflammatory cells such
as eosinophils, mast cells, T-lymphocytes, and
neutrophils release cytokines and mediators that
contribute to bronchial hyperresponsiveness and
airway obstruction [4,5]. This results in episodic
symptoms including wheezing, dyspnea, chest
tightness, and cough, which are typically reversible
either spontaneously or with treatment [2].The
management of asthma focuses on symptom control
and prevention of  exacerbations  through
pharmacological and non-pharmacological strategies.
Pharmacotherapy includes reliever medications such
as short-acting B2-agonists (SABAs) and controller
therapies such as inhaled corticosteroids (ICS), long-
acting B2-agonists (LABAs), and leukotriene receptor
antagonists [1,6]. Inhaled corticosteroids are the
cornerstone of therapy due to their potent anti-
inflammatory effects [6,7]. Despite their efficacy,
these medications are associated with adverse drug
reactions (ADRs), which may affect adherence and
clinical outcomes. Common ADRs of [B2-agonists
include tremors and tachycardia, while inhaled
corticosteroids may cause oral candidiasis and
systemic effects such as adrenal suppression [8,9].
Leukotriene modifiers have been linked to
neuropsychiatric events, and theophylline is
associated with dose-dependent toxicity [10,11].
Polypharmacy further increases the risk of ADRs due
to drug interactions and cumulative toxicity [12].
Pharmacovigilance, defined as the science and
activities related to the detection, assessment, and
prevention of adverse effects, plays a crucial role in
ensuring drug safety [13]. In India, pharmacovigilance

activities are coordinated under the
Pharmacovigilance Programme of India (PvPI), which
operates through a network of ADR monitoring
centers [14]. However, underreporting remains a
major challenge due to lack of awareness, training, and
reporting culture [15]. Active pharmacovigilance is
particularly important in asthma due to long-term
therapy, variability in patient response, and the use of
multiple drug classes [16]. Additionally, improper
inhaler techniques and special populations such as
pediatric and geriatric patients further complicate
therapy and increase ADR risk [17,18]. The
integration of pharmacogenomics offers future
potential for individualized therapy and improved
safety outcomes [19].

Therefore, comprehensive pharmacovigilance studies
are essential to evaluate ADR patterns and improve
patient safety. The present study aims to assess the
incidence, pattern, causality, and severity of ADRs
associated with asthma therapy in a tertiary care
teaching hospital.

2. Materials and Methods

2.1 Study Design

This study was conducted as a prospective
observational study in a tertiary care teaching hospital.
The objective was to evaluate and compare the real-
world effectiveness of commonly prescribed
pharmacological therapies for neuropathic pain. The
study design allowed observation of routine clinical
practice without intervention or alteration of
prescribed treatment regimens.

2.2 Study Site

Teerthankar Mahaveer hospital and Research center,
Moradabad Utter Pradesh, India

2.4 Study Population

Patients diagnosed with asthma and receiving
treatment

2.5 Inclusion Criteria

Patients of all age groups

Diagnosed cases of asthma

Patients willing to provide informed consent

2.6 Exclusion Criteria

Patients with incomplete data

Patients with other severe comorbid respiratory
conditions (e.g., COPD)

2.7 Data Collection

Patient demographics

Drug therapy details
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ADR occurrence and description

Laboratory findings (if applicable)

2.8 Tools Used

ADR Reporting Form (PvPI format)

WHO-UMC causality assessment scale

Hartwig severity assessment scale

Schumock and Thornton preventability scale

2.9 Statistical Analysis

Descriptive statistics (frequency, percentage)

Data analyzed using MS Excel/SPSS

2.10 Ethical Considerations:

The study was conducted in accordance with the
ethical principles outlined in the Declaration of
Helsinki. Prior approval was obtained from the
Institutional Ethics Committee (TMU/IEC/2024-
25/PG/144) and written informed consent was
obtained from all participants before enrollment.
Patient confidentiality was maintained throughout the

51-60 | 5(12.5) 1(2.5) 6 (15)
>60 2(5) 1(2.5) 3(7.5)
Total 27 40 (100)

©7.5) 13 (32.5)

Table 3: Numbers of ADRs in patients receiving
Poly-Pharmacy VS not receiving Poly-Pharmacy.

Therapy Number Numbers %
of of ADRs
patients
Poly- 23 06 26.08
pharmacy
Non Poly- 17 02 11.76
Pharmacy
Total 40 8 100

Table 4: Naranjo’s classification of ADRs

Assessment score Number of | % of ADRs
ADRs
POSSIBLE 2 25.5
PROBABLE 5 62.5
HIGH 1 12.5
DOUBTFUL 0 0
Total 8 100

Table 5: Severity Assessment of ADRs

study.
3. Results
Table 1: Demographic description of sample
population.
Variabls Value
Age (mean+SD) 39.35+1.27
Age Group n(%)
<20 7(17.5)
21-30 6 (15)
31-40 10 (25)
41-50 8 (20)
51-60 6 (15)
>60 3(7.5)
Gender n(%)
Male 27 (67.5)
Female 13 (32.5)
Weight(mean+SD) 67.18+2.46
Department n(%)
Respiratory 33 (82.5)
General Medicine 07 (17.5)

Assessment Number of % of
ADRs ADRs
MILD 5 62.5
MODERATE 3 37.5
SEVERE 0 0
Total 8 100

Table 2: ADRs among various age groups of

asthmatic patients

Table 6: Distribution of Adverse Drug Reactions
(ADRs) According to Drug Class in Asthma
Therapy (n = 8)

AGE MALE | FEMALE | TOTAL
GROUP | n(%) n(%) n(%)
<20 4 (10) 3(7.5) 7(17.5)
21-30 4(10) 2(5) 6 (15)
31-40 6 (15) 4(10) 10 (25)
41-50 6 (15) 2(5) 8(20)

Class of Drug Number | % of
of ADRs | ADRs
BRONCHODILATORS 4 50
CORTICOSTEROIDS 1 12.5
ANTIBIOTICS 2 25
PHOSPHODIESTERASE 1 125
5 INHIBITORS
Total 8 100.0
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4. Discussion

The present study evaluated the pattern, causality,
severity, and determinants of adverse drug reactions
(ADRs) associated with asthma therapy in a tertiary
care teaching hospital. A total of 40 patients were
included, among whom 8§ ADRs (20%) were
identified, indicating a moderate incidence of drug-
related adverse effects in asthma management. The
demographic profile showed a predominance of
patients in the 3140 years age group (25%), followed
by 41-50 years (20%), which is consistent with the
active adult population seeking healthcare services.
Although ADRs were also most frequently observed
in the 31-40 years group, no statistically significant
association between age and ADR occurrence was
identified. This suggests that age alone may not be an
independent predictor of ADRs in asthma therapy,
especially in smaller cohorts. A male predominance
(67.5%) was observed both in the overall study
population and among ADR cases. However,
inferential analysis using Fisher’s Exact test (p = 0.70)
demonstrated no significant association between
gender and ADR occurrence, indicating that gender
does not significantly influence susceptibility to ADRs
in this study. This finding aligns with previous
pharmacovigilance studies where gender differences
were not consistently significant.

Polypharmacy emerged as an important clinical factor,
with a higher proportion of ADRs observed in patients
receiving multiple medications (26.08%) compared to
those on non-polypharmacy (11.76%). However, this
association was not statistically significant (Fisher’s
Exact test, p = 0.27). Despite the lack of statistical
significance, the observed trend is clinically relevant
and supports existing evidence that polypharmacy
increases the risk of ADRs due to drug-drug
interactions and cumulative pharmacological effects.
The absence of statistical significance can be
attributed to the small sample size and limited number
of ADR events, which reduce the power of the study.

Causality assessment using Naranjo’s scale revealed
that the majority of ADRs were classified as probable
(62.5%), followed by possible (25%) and definite
(12.5%). This indicates a strong likelihood of
association between the suspected drugs and the
observed reactions, reflecting appropriate clinical
assessment and documentation. Severity assessment
showed that most ADRs were mild (62.5%) while the
remaining were moderate (37.5%) with no severe

ADRs reported. This suggests that the adverse effects
were generally manageable and did not lead to serious
clinical consequences. Similar findings have been
reported in other studies, where the majority of ADRs
associated with asthma therapy were mild to moderate
in nature. Drug class-wise analysis demonstrated that
bronchodilators were the most commonly implicated
agents (50%) followed by antibiotics (25%) while
corticosteroids and pulmonary hypertension drugs
each contributed 12.5% of ADRs. The predominance
of bronchodilator-related ADRs is expected due to
their widespread use as first-line agents in asthma
management and their known pharmacological
effects, such as tremors and tachycardia. The
involvement of antibiotics reflects their frequent use in
managing respiratory infections in asthmatic patients.
The findings of this study highlight the importance of
active pharmacovigilance, particularly in chronic
diseases like asthma where long-term therapy is
required. Although most ADRs were mild and
predictable, their occurrence can affect patient
adherence and overall treatment outcomes. Early
detection and proper management of ADRs can
significantly enhance patient safety. However, the
study has certain limitations. The small sample size
(n=40) and low number of ADRs (n=8) limit the
statistical power and generalizability of the findings.
Additionally, the study was conducted at a single
center, which may not reflect broader population
characteristics. Future studies with larger sample
sizes, multicentric design, and longer follow-up are
recommended to validate these findings and identify
significant predictors of ADRs.

5. Conclusion

In this study demonstrates that adverse drug reactions
(ADRs) in asthma therapy are relatively common,
with an overall incidence of 20%, though the majority
are mild to moderate in severity and -clinically
manageable. Bronchodilators were identified as the
most frequently implicated drug class, followed by
antibiotics, reflecting their extensive use in routine
asthma management. A higher proportion of ADRs
was  observed among  patients  receiving
polypharmacy, indicating a potential increase in risk;
however, this association was not statistically
significant (p >0.05),likely due to the small sample
size and limited number of ADR events. Similarly, no
significant association was found between ADR
occurrence and demographic variables such as age and
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gender. Causality assessment revealed that most
ADRs were classified as probable, suggesting a strong
relationship between drug therapy and adverse
outcomes. The absence of severe ADRs indicates that
current therapeutic practices are generally safe but
require careful monitoring. Overall, the findings
emphasize the importance of active
pharmacovigilance in asthma management to ensure
early detection, proper assessment, and prevention of
ADRs. Although the statistical associations were not
significant, the observed trends highlight clinically
relevant risks, particularly with polypharmacy.
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