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Abstract: 
Respiratory tract infections (RTIs) are a major cause of hospitalization and antimicrobial use, requiring evaluation of prescribing 
practices and adverse drug reactions (ADRs). A prospective observational study of 100 hospitalized RTI patients was conducted 
between September 2024 and March 2026 to evaluate prescribing patterns, WHO prescribing indicators, supportive medications and 
ADRs. Lower respiratory tract infection was the most common diagnosis (36%); ceftriaxone (29%) was the most frequently prescribed 
antibiotic, followed by amoxicillin (25%) and azithromycin (24%); the average number of drugs per prescription was 4.25, with 60.7% 
prescribed by generic name and 67.52% from the National List of Essential Medicines. Most patients recovered (85%) and only five 
antibiotic-related ADRs were reported. Thus, data shows that prescribing practices were largely rational; however, polypharmacy 
and empirical antibiotic use highlighted the need for strengthened antimicrobial stewardship and pharmacovigilance. 
 
Keywords: Respiratory tract infections (RTIs), prescription pattern, antimicrobial utilization, adverse drug reactions (ADRs), 
pharmacovigilance, rational drug use 

 
Background: 
Respiratory tract infections (RTIs) are among the most common 
infectious diseases encountered worldwide and continue to be a 
major cause of morbidity and mortality across all age groups. 
They comprise a broad spectrum of infectious conditions 
affecting both the upper and lower respiratory tract and may 
range from mild self-limiting illnesses to severe life-threatening 
diseases such as pneumonia [1, 2]. Lower respiratory tract 
infections (LRTIs) are particularly important because of their 
substantial contribution to hospitalization, healthcare utilization 
and mortality globally [3, 4]. RTIs remain a major public health 
concern in developing countries like India due to overcrowding, 
poor sanitation, malnutrition, air pollution, smoking and limited 
healthcare access [5]. The respiratory tract is continuously 
exposed to inhaled pathogens, environmental pollutants, 
allergens and particulate matter, making it highly vulnerable to 
infections. Several protective mechanisms including mucociliary 
clearance, epithelial integrity, antimicrobial peptides and innate 
and adaptive immune responses help maintain respiratory 
defense against microbial invasion [6, 7]. However, impairment 
of these mechanisms by smoking, air pollution, chronic diseases, 
malnutrition, immunosuppression and advanced age 
predisposes individuals to respiratory infections and worsens 
disease outcomes [8, 9]. Respiratory tract infections are broadly 
classified into upper respiratory tract infections (URTIs) and 
lower respiratory tract infections (LRTIs). URTIs include rhinitis, 
sinusitis, pharyngitis, tonsillitis and laryngitis, whereas LRTIs 
include acute bronchitis, bronchiolitis and pneumonia [10, 11]. 
While most URTIs are viral and self-limiting, LRTIs are often 
associated with greater severity and may require hospitalization 
and intensive pharmacological management. Pneumonia 
remains one of the leading infectious causes of death worldwide 
and is associated with significant healthcare burden, especially 
among elderly individuals and patients with comorbidities [4, 

12]. The pathogenesis of respiratory tract infections involves a 
complex interaction between microbial virulence factors and 
host immune responses. Infection occurs when pathogens 
overcome the natural defense mechanisms of the respiratory 
mucosa and establish colonization in the respiratory epithelium. 
The subsequent inflammatory response contributes to symptoms 

such as cough, fever, dyspnea and airway irritation [13]. Viral 
infections may also predispose patients to secondary bacterial 
infections, thereby increasing disease severity and complicating 
treatment [14]. In severe infections such as pneumonia, excessive 
inflammatory responses may result in impaired gas exchange, 
respiratory failure and systemic complications [15]. Diagnosis of 
respiratory tract infections is largely based on clinical 
presentation supported by laboratory and radiological 
investigations. Chest radiography remains the cornerstone for 
diagnosing pneumonia, while microbiological investigations are 
reserved mainly for severe or hospitalized cases [10, 16]. 

However, differentiation between viral and bacterial infections 
based solely on clinical features is often difficult. This diagnostic 
uncertainty frequently leads to empirical antibiotic prescribing, 
even in situations where antibiotics may not be necessary [17]. 

Antibiotics constitute one of the most commonly prescribed 
drug groups in respiratory tract infections. Although 
appropriate antimicrobial therapy plays a vital role in reducing 
morbidity and mortality, irrational and excessive antibiotic use 
has become a major concern worldwide [18]. Studies have 
showed widespread inappropriate antibiotic prescribing for 
conditions such as viral upper respiratory tract infections and 
acute bronchitis, where antibiotics provide minimal clinical 
benefit [19]. Such practices contribute significantly to 
antimicrobial resistance, which has emerged as one of the most 
important global public health threats [20]. Antimicrobial 
resistance results in increased treatment failure, prolonged 
hospital stay, higher healthcare costs and increased mortality 
[21]. Drug utilization studies and prescription pattern studies are 
important tools for evaluating prescribing trends, assessing 
rational drug use and identifying deviations from standard 
treatment guidelines [22]. These studies help in understanding 
patterns of antimicrobial usage, polypharmacy, prescription 
practices and adherence to evidence-based recommendations. In 
tertiary care hospitals, prescribing patterns are often influenced 
by disease severity, local resistance patterns, availability of 
diagnostic facilities, physician preferences and institutional 
protocols [23]. Broad-spectrum antibiotics such as third-
generation cephalosporins, beta-lactam–beta-lactamase inhibitor 
combinations and fluoroquinolones are commonly prescribed in 
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hospitalized patients with respiratory tract infections [24]. 
Combination therapy is also frequently used to provide 
empirical coverage against both typical and atypical pathogens 
[25]. Polypharmacy is another important issue in the 
management of respiratory tract infections, particularly among 
hospitalized patients. In addition to antibiotics, patients often 
receive bronchodilators, corticosteroids, antihistamines, 
mucolytics, antipyretics and gastroprotective agents [26]. 
Although these drugs may be clinically justified, multiple drug 
therapy increases the risk of adverse drug reactions (ADRs), 
drug interactions, medication errors and increased treatment 
costs [27]. Adverse drug reactions remain an important cause of 
morbidity and hospital admissions. Antibiotics are among the 
most common causes of ADRs in hospitalized patients [28]. Beta-
lactam antibiotics may cause hypersensitivity reactions ranging 
from mild rash to severe anaphylaxis, while macrolides and 
fluoroquinolones are associated with gastrointestinal 
disturbances, QT prolongation and other systemic adverse 
effects [29]. Prolonged use of broad-spectrum antibiotics also 
predisposes patients to opportunistic infections such as 
Clostridioides difficile-associated diarrhea [30]. Monitoring and 
reporting of ADRs through pharmacovigilance systems are 
therefore essential for improving patient safety and ensuring 
rational pharmacotherapy [31]. Therefore, it is of interest to 
describe the prescription pattern of drugs used in patients with 
respiratory tract infections admitted to a tertiary care teaching 
hospital and assess associated adverse drug reactions. 
 
Materials and Methods: 
A prospective, observational, non-interventional study was 
conducted in the Medicine and Respiratory Medicine wards of a 
tertiary care teaching rural hospital affiliated with S.B.K.S. 
Medical Institute and Research Centre, Piparia, Vadodara, from 
September 2024 to March 2026. The study included 100 adult 
patients diagnosed with respiratory tract infections (RTIs). 
Patients aged more than 18 years who provided written 
informed consent were included, while patients with pulmonary 
tuberculosis, non-Respiratory tract illnesses, patients below 18 
years of age and those unwilling to participate were excluded. 
Data were collected using a pre-designed case record form 
during regular ward visits. Demographic details, clinical 
diagnosis, duration of hospital stay, prescribed medications, 
route of administration, fixed-dose combinations and 
antimicrobial utilization patterns were recorded. WHO 
prescribing indicators including average number of drugs per 
prescription, percentage of drugs prescribed by generic name, 
percentage of encounters with antibiotics and injections and 
percentage of drugs prescribed from the national list of essential 
medicines (NLEM) were analyzed. Patients were also monitored 
for adverse drug reactions (ADRs), which were assessed using 
the WHO-UMC causality assessment scale and reported to the 
ADR Monitoring Centre of the Department of Pharmacology. 
Data were entered into Microsoft Excel and analyzed using 
descriptive statistics. Mean and percentages were calculated and 
Chi-square test was applied where appropriate. A p-value of 
<0.05 was considered statistically significant. Ethical approval 

for the study was obtained from the Institutional Ethics 
Committee of Sumandeep Vidyapeeth prior to commencement 
of the study. 
 
Results: 

A total of 100 patients with respiratory tract infections (RTIs) 
were included in the study. The majority of patients belonged to 
the 31–40 years age group (25%), followed by 41–50 years (22%). 
Male patients constituted 58% of the study population. Lower 
respiratory tract infection (LRTI) was the most common 
diagnosis (36%), followed by upper respiratory tract infection 
(URTI) (32%), pneumonia (20%) and acute bronchitis (12%) 
(Table 1). Most patients (64%) were admitted to the Medicine 
ward. Ceftriaxone (29%) was the most commonly prescribed 
antibiotic, followed by amoxicillin (25%), azithromycin (24%) 
and doxycycline (22%) (Figure 1). Intravenous antibiotics were 
administered in 56% of patients, particularly in cases of 
pneumonia and LRTI, whereas oral antibiotics were more 
commonly used in URTI. The association between diagnosis and 
route of antibiotic administration was statistically significant 
(χ²=14.1, p=0.0027). Most patients received antibiotics for 6–7 
days (49%). Among supportive medications, paracetamol was 
the most frequently prescribed antipyretic (90%). Levocetirizine 
(44%) was the most commonly prescribed antihistamine, while 
ambroxol (27%) was the most commonly used expectorant. 
Levosalbutamol nebulization was the most frequently prescribed 
bronchodilator (28%). Bronchodilator use showed a significant 
association with type of RTI (χ²=13.6, p=0.003). A total of 425 
drugs were prescribed. The average number of drugs per 
prescription was 4.25. Most patients received four drugs per 
prescription (49%). Generic prescribing accounted for 60.7% of 
drugs, while 67.52% of drugs were prescribed from the National 
list of essential medicines (NLEM) (Table 2). Antibiotics were 
prescribed in all encounters and injections were used in 39% of 
prescriptions. Polypharmacy was observed in 38% of patients. 
Most patients had a hospital stay of 5–6 days (52%). Clinical cure 
was achieved in 85% of patients, while 15% experienced 
symptomatic relief at discharge. No statistically significant 
association was observed between type of infection and 
treatment outcome (p=0.065). A total of five adverse drug 
reactions were reported, with amoxicillin accounting for the 
majority of ADRs. Common ADRs included urticaria, rash and 
diarrhea.  
 
Table 1: Distribution of Types of Respiratory Tract Infections 

Type of Respiratory Tract Infections Number of Patients Percentage 

Upper Respiratory Tract Infection (URTI) 32 32% 
Lower Respiratory Tract Infection (LRTI) 36 36% 
Pneumonia 20 20% 
Acute Bronchitis 12 12% 
Total 100 100% 

 
Table 2: Assessment of WHO prescribing indicators 

Indicator Value 

Average number of drugs per prescription 4.25 
Percentage of drugs prescribed by generic name 60.70% 
Percentage of encounters with antibiotics 100% 
Percentage of encounters with injections 39% 
Percentage of drugs from the National List of Essential Medicines 67.52% 
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Figure 1: Distribution of antibiotic prescribed among patients 
with respiratory tract infections 
 
Discussion: 

The present study evaluated the prescribing pattern of drugs 
used in hospitalized patients with respiratory tract infections 
(RTIs) in a tertiary care teaching rural hospital, with emphasis on 
adverse drug reactions (ADRs). Lower respiratory tract 
infections were the most common diagnosis and middle-aged 
male patients constituted the majority of cases, findings 
comparable with previous Indian studies [32, 33]. Antibiotics 
were prescribed in all patients, with ceftriaxone being the most 
commonly prescribed antimicrobial, followed by amoxicillin and 
azithromycin. Intravenous antibiotics were used more frequently 
in severe infections such as pneumonia and LRTI, showing a 
statistically significant association between diagnosis and route 
of administration. Similar prescribing trends have been reported 
in earlier prescription pattern studies of RTIs [34, 35]. The 
average number of drugs prescribed per prescription in the 
present study was 4.25, indicating moderate polypharmacy 
among hospitalized patients with respiratory tract infections. 
Generic prescribing constituted 60.7% of drugs, while 67.52% of 
drugs were prescribed from the National List of Essential 
Medicines (NLEM), reflecting relatively rational prescribing 
practices. However, broad-spectrum antibiotics were frequently 
prescribed, similar to findings reported in recent studies 
evaluating antimicrobial utilization in respiratory tract 
infections. Excessive use of broad-spectrum antibiotics 
contributes significantly to antimicrobial resistance and increases 
the risk of adverse drug reactions, prolonged hospitalization and 
higher treatment costs. Recent evidence also emphasizes that 
inappropriate and prolonged antibiotic use in respiratory tract 
infections remains a major challenge despite antimicrobial 
stewardship efforts. Therefore, strengthening antibiotic 
stewardship programs and improving adherence to standard 
treatment guidelines are essential to promote rational antibiotic 
use and optimize patient outcomes [36, 37]. Supportive 
medications such as paracetamol, antihistamines, mucolytics 
and bronchodilators were commonly prescribed. Bronchodilator 
use was significantly higher in LRTI and pneumonia cases, 

indicating rational symptomatic management. Most patients 
showed favorable clinical outcomes, with 85% being cured and 
only a small proportion experiencing ADRs. The reported ADRs 
were mild to moderate in severity and were mainly associated 
with antibiotics, particularly beta-lactams. Overall, the study 
highlights the importance of continuous prescription auditing, 
rational antimicrobial use and pharmacovigilance monitoring in 
hospitalized RTI patients.  
 
Conclusion: 

Respiratory tract infections remain a major cause of 
hospitalization and antimicrobial utilization. The present study 
showed predominantly rational prescribing practices, although 
polypharmacy and extensive empirical use of broad-spectrum 
antibiotics were observed. Thus, strengthening antimicrobial 
stewardship and pharmacovigilance may improve safe and 
effective RTI management. 
 
Declaration:  

We certify that this manuscript is original work and has not been 
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Limitations: 

The study was conducted at a single tertiary care rural hospital 
with a relatively small sample size, which may limit 
generalizability of the findings. Microbiological culture and 
sensitivity testing were not performed routinely and long-term 
follow-up of patients was not carried out. As this was an 
observational study, prescribing practices were not influenced or 
modified. 
 
Recommendations: 

Regular prescription audits and antimicrobial stewardship 
programs should be implemented to promote rational antibiotic 
use. Greater emphasis should be placed on culture and 
sensitivity testing, generic prescribing and adherence to 
standard treatment guidelines. Strengthening 
pharmacovigilance activities and encouraging ADR reporting 
may further improve patient safety and treatment outcomes. 
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