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Abstract 

Background: Antibiotic misuse is a key driver of antimicrobial resistance (AMR), particularly in 

low—and middle-income countries where antibiotic stewardship practices are often limited. This 

study aimed to evaluate antibiotic prescribing patterns in a tertiary care hospital's emergency and 

outpatient departments in Pakistan. 

Methods: A retrospective observational study was conducted from January to March 2024 across 

four departments: Emergency, General OPD, IM Injection OPD, and IV Injection OPD. All patients 

who received antibiotics during this period were included. Data were collected from electronic records 

and manual prescription registers. Frequencies and percentages were used to analyze prescribing 

trends, most common diagnoses, and the route and type of antibiotics used. 

Results: Among 2,002 patients (53.15% male; 46.85% female), 44.66% visited solely to receive 

prescribed medication without a documented diagnosis. The most commonly reported conditions 

were upper respiratory tract infections (3.60%), acute gastroenteritis (2.95%), and sore throat (1.85%). 

Ceftriaxone was the most frequently prescribed antibiotic (14.79%), especially in injection form, 

followed by amoxicillin-clavulanic acid (8.99%) and cefixime (6.54%). Injectable antibiotics were 

heavily utilized in IV and IM OPDs even for non-severe cases and conditions with likely viral 

etiology. 

Conclusion: This study reveals a high prevalence of irrational antibiotic prescribing, including 

empirical use of broad-spectrum injectable antibiotics in outpatient and emergency settings. These 

practices may significantly contribute to antimicrobial resistance. Implementation of strict antibiotic 

stewardship programs and prescriber education is urgently needed to promote rational antibiotic use. 

 

Keywords: Antibiotic prescribing, antimicrobial resistance, ceftriaxone, outpatient department, 

emergency department, Pakistan, irrational use, injectable antibiotics 
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Introduction 

Antibiotic resistance has become a critical global health challenge, threatening the efficacy of life-

saving treatments and increasing healthcare costs, morbidity, and mortality. The misuse and 

overprescription of antibiotics, especially in outpatient and emergency department (ED) settings, are 

among the leading contributors to antimicrobial resistance (AMR) worldwide. This problem is 

particularly pronounced in low- and middle-income countries (LMICs), including Pakistan, where the 

absence of strict antibiotic stewardship, empirical prescribing, and patient-driven demands 

significantly influences irrational antibiotic use [1,2]. 

Outpatient departments often act as the first point of contact for many of the population. However, in 

many instances, patients seek care only to receive medications rather than thorough clinical 

evaluations. In Pakistan, studies have shown that antibiotics are prescribed for 50–60% of patients 

visiting outpatient services, frequently without a confirmed diagnosis or bacterial culture testing [3,4]. 

Commonly encountered ailments in OPDs, such as upper respiratory tract infections (URTI), acute 

gastroenteritis, or sore throat, are often viral in origin and self-limiting, yet are still treated with broad-

spectrum antibiotics such as ceftriaxone or amoxicillin-clavulanic acid [5,6]. 

Emergency departments further exacerbate the problem due to high patient turnover and the pressure 

to provide immediate relief. In many cases, physicians resort to empirical therapy, including injectable 

antibiotics, to manage undiagnosed or nonspecific symptoms, leading to potentially unnecessary 

exposure to powerful antimicrobials [7,8]. Ceftriaxone, in particular, has been identified as one of the 

most overused antibiotics in Pakistani tertiary care hospitals due to its wide availability and broad-

spectrum activity [9]. 

Pakistan has a high burden of infectious diseases, but the indiscriminate use of antibiotics continues 

to outpace the actual need. A cross-sectional survey from tertiary care hospitals in Lahore and Karachi 

revealed that nearly 70% of antibiotic prescriptions in emergency and OPD settings were inconsistent 

with national or international prescribing guidelines [10]. The inappropriate use of antibiotics not only 

increases the risk of resistant infections but also results in unnecessary side effects and a financial 

burden on patients and healthcare systems. 

Given the alarming rate of irrational antibiotic use in Pakistan, especially in ambulatory care settings, 

this study aims to assess current prescribing trends in emergency and outpatient departments. By 

analyzing the most frequently diagnosed conditions and corresponding antibiotic prescriptions, this 

study provides insight into patterns of empirical use. It highlights the urgent need for implementing 

antimicrobial stewardship programs across the board. 

 

Methodology: 

This retrospective, observational study was conducted at a tertiary care teaching hospital in Lahore, 

Pakistan, focusing on antibiotic prescribing trends in the Emergency Department, General Outpatient 

Department (OPD), IM Injection OPD, and IV Injection OPD. The study was carried out over three 

months, from January to March 2024. Data were extracted from electronic health records (EHRs) and 

manual prescription registers maintained at each department. The study included all patients, 

regardless of age or gender, who received at least one antibiotic during their visit to any of the four 

clinical departments during the specified timeframe. Patients referred directly for inpatient admission 

or who left without treatment were excluded. 

The primary objective was to evaluate patterns in antibiotic prescription, specifically the frequency 

and route of administration (oral versus parenteral), diagnostic justification, and the proportion of 

empirical versus indication-based antibiotic use. Each prescription was reviewed to identify the 

diagnosis entered, if any, and the corresponding antibiotic prescribed. Where available, diagnoses 

were grouped into clinically relevant categories based on ICD-10 codes. Antibiotics were classified 

by generic name, dosage form, and strength. In cases where multiple antibiotics were prescribed, all 

were recorded individually to capture the full spectrum of prescribing behavior. 

Data were anonymized before analysis to maintain patient confidentiality. Descriptive statistics were 

used to summarize the data, including frequencies and percentages for categorical variables such as 

antibiotic type, diagnosed condition, and department. The top ten most frequently prescribed 
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antibiotics and most commonly recorded diagnoses were identified and analyzed. Additionally, data 

were stratified by age group and gender to examine potential differences in prescribing patterns. All 

data analysis was performed using IBM SPSS Statistics version 26.0. The participating hospital's 

institutional review board (IRB) reviewed and approved the study protocol. As the study involved 

retrospective anonymized data, the need for informed consent was waived by the ethics committee. 

Results: 

A total of 2,002 patients were included in this study, comprising 1,064 males (53.15%) and 938 

females (46.85%). The age distribution revealed that 18.37% of the patients were pediatric (≤12 

years), 66.02% were adults (13–59 years), and 15.59% were elderly (≥60 years). Patients were 

evaluated across four clinical departments: Emergency Department, General Outpatient Department 

(OPD), IM Injection OPD, and IV Injection OPD. The most frequently recorded reason for patient 

visits overall was "to get prescribed medicine," accounting for 44.66% of all cases after combining 

those who came to receive medication with or without administration (Table 2). A significant 

proportion of patients in the Emergency Department were recorded as "Not Yet Diagnosed" (NYD), 

representing 18.33% of visits, yet ceftriaxone (injection, 1 gram) was prescribed in 16.66% of these 

cases, suggesting empirical use without a confirmed diagnosis (Table 1). 

 

Table 1: OPD-Wise Common Diagnoses and Antibiotic Use 

OPD Name Most Common 

Condition 

Frequency 

(%) 

Most Common 

Antibiotic 

Frequency 

(%) 

Emergency 

Department 

Not Yet Diagnosed 

(NYD) 

18.33 Ceftriaxone (Injection, 

1g) 

16.66 

General OPD To get prescribed 

medicine 

9.15 Amoxicillin + Clavulanic 

Acid (Tablet, 1g) 

19.33 

IM Injection OPD To get prescribed 

medicine 

52.20 Ceftriaxone (Injection, 

500mg) 

29.41 

IV Injection OPD To get prescribed 

medicine 

66.66 Ceftriaxone (Injection, 

1g) 

23.05 

 

In the General OPD, 9.15% of patients visited specifically to obtain prescribed medicine, and the most 

frequently prescribed antibiotic was amoxicillin with clavulanic acid (tablet, 1 gram), accounting for 

19.33% of prescriptions in this setting (Table 1). In the IM Injection OPD, over half the patients 

(52.20%) visited solely to receive administered medicine, and ceftriaxone (injection, 500 mg) was 

prescribed in 29.41% of cases. The IV Injection OPD exhibited the highest proportion of this trend, 

with 66.66% of patients visiting for administration and 23.05% receiving ceftriaxone (injection, 1 

gram). These figures indicate a dominant reliance on injectable antibiotics across these settings, 

particularly for cases that may not require such aggressive treatment routes (Table 1). 

 

Table 2: Top Diagnosed Conditions 

Diagnosed Condition Frequency (%) 

To get prescribed medicine 44.66 

Not Yet Diagnosed (NYD) 4.20 

Upper Respiratory Tract Infection (URTI) 3.60 

Acute Gastroenteritis 2.95 

Tonsillitis 2.60 

Gastroenteritis 2.40 

Urinary Tract Infection (UTI) 2.25 

Cough 1.90 

Sore Throat 1.85 
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The most commonly documented conditions apart from medication-related visits included upper 

respiratory tract infections (3.60%), acute gastroenteritis (2.95%), tonsillitis (2.60%), urinary tract 

infections (2.25%), and nonspecific symptoms like cough (1.90%) and sore throat (1.85%) (Table 2). 

Notably, many of these conditions are viral in origin or self-limiting and do not necessarily require 

antibiotic therapy. The pattern of antibiotic prescription further revealed that ceftriaxone, in its various 

formulations, was the most commonly used antibiotic, with an overall frequency of 14.79%, followed 

by amoxicillin with clavulanic acid (8.99%), cefixime (6.54%), and ciprofloxacin (3.35%). Advanced 

antibiotics such as meropenem were also prescribed, with frequencies of 3.30% and 3.20% for the 

500 mg and 1 gram formulations, respectively, raising concerns about the overuse of reserve 

antibiotics in non-critical OPD cases (Table 3). 

 

Table 3: Most Commonly Prescribed Antibiotics 

Generic Name Form & Strength Frequency (%) 

Ceftriaxone Injection, 1g 14.79 

Amoxicillin + Clavulanic Acid Tablet, 1g 8.99 

Cefixime Capsule, 400mg 6.54 

Ceftriaxone Injection, 500mg 4.50 

Amoxicillin + Clavulanic Acid Tablet, 625mg 3.70 

Ceftriaxone Injection, 1g 3.60 

Ciprofloxacin Tablet, 500mg 3.35 

Meropenem Injection, 500mg 3.30 

Meropenem Injection, 1g 3.20 

Cefixime Capsule, 400mg 2.90 

 

Overall, the data strongly suggests an overreliance on empirical antibiotic therapy, especially in 

injection form, and highlights inadequate diagnostic documentation in many cases. The high use of 

broad-spectrum antibiotics for non-specific or possibly viral conditions indicates a pattern of irrational 

prescribing behavior that necessitates urgent intervention through antibiotic stewardship programs. 

 

Discussion: 

The findings of this study highlight a concerning pattern of antibiotic prescription in emergency and 

outpatient settings, where empirical and non-indication-based antibiotic use was prevalent. Nearly 

half of the patients visited the facility to receive or administer previously prescribed medications. In 

many cases, either no specific diagnosis was documented or the condition was likely viral or self-

limiting. This aligns with trends reported in previous literature from low- and middle-income 

countries (LMICs), where antibiotic stewardship remains poorly implemented in outpatient care 

[11,12]. 

The overutilization of ceftriaxone, particularly in injectable form, was notable in this study. 

Ceftriaxone, a third-generation cephalosporin, was frequently prescribed in cases where diagnosis 

was either non-specific or undocumented, such as "Not Yet Diagnosed" (NYD), and in OPDs 

functioning primarily as medication administration points. Such practices increase the risk of 

antimicrobial resistance (AMR), especially when parenteral broad-spectrum antibiotics are used 

without microbiological confirmation [13]. A similar study conducted in Lahore showed that 

ceftriaxone was empirically prescribed in 38% of outpatient cases, despite the absence of laboratory 

support for bacterial infections [14]. 

Additionally, many antibiotics were prescribed for upper respiratory tract infections (URTIs), sore 

throat, and gastroenteritis, which are often viral in etiology. According to recent WHO reports and 

region-specific prescribing studies, these conditions do not warrant antibiotic therapy in most cases 

[15,16]. However, due to time constraints, diagnostic limitations, and perceived patient expectations, 

physicians may resort to empirical treatment, a behavior that has been well-documented in LMIC 

contexts [17]. 
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Amoxicillin, clavulanic acid, and cefixime were among this study's most prescribed oral antibiotics. 

Although these agents are effective against a broad range of bacterial pathogens, their inappropriate 

use for presumed or undiagnosed infections can disrupt normal microbiota and contribute to 

developing resistant strains [18]. A recent study from Karachi emphasized that almost 60% of OPD 

patients who received amoxicillin-clavulanate had either no confirmed infection or symptoms 

suggestive of viral illness [19]. 

Furthermore, the preference for injectable antibiotics in outpatient care is particularly alarming. 

Injectable forms such as ceftriaxone and meropenem were commonly used in IV and IM injection 

OPDs, where the primary reason for patient visits was to receive administered therapy. This reflects 

a deviation from best practice guidelines, which advocate for oral treatment in mild to moderate cases, 

and adds unnecessary procedural risks and healthcare costs [20]. A multicenter review from South 

Asia found that more than 40% of patients receiving injectable antibiotics in outpatient settings had 

no documented rationale for choosing parenteral over oral formulations [21]. 

The implications of this pattern are serious. Irrational antibiotic use, especially in primary care and 

emergency settings, is a major driver of AMR in Pakistan. Surveillance studies have shown a rising 

resistance trend against first-line antibiotics such as ciprofloxacin, ceftriaxone, and even carbapenems 

in community and hospital settings [22]. If left unchecked, this trajectory may increase multidrug-

resistant infections, rendering even common infections difficult to treat. 

Addressing this issue requires the urgent implementation of antibiotic stewardship programs, clinical 

prescribing studies, and integration of decision-support tools in OPD and emergency settings. 

Additionally, public awareness campaigns and continuous medical education (CME) for physicians 

are essential to curb empirical prescribing habits. When applied at the institutional and national levels, 

these interventions have successfully reduced inappropriate prescriptions in several LMIC settings 

[23,24]. 

This study has several limitations. First, it was conducted at a single tertiary care hospital, which may 

limit the generalizability of the findings to other healthcare settings in Pakistan. Second, the study's 

retrospective nature depended on the completeness and accuracy of existing records, and in many 

cases, diagnostic information was either missing or vague. Third, no microbiological or laboratory 

data were available to correlate prescriptions with confirmed bacterial infections, which would have 

allowed a clearer assessment of the appropriateness of antibiotic use.  

 

Conclusion 

The study highlights widespread irrational antibiotic use in emergency and outpatient settings, 

characterized by empirical prescribing, overuse of injectables, and treatment without confirmed 

diagnoses. These practices pose a serious threat to public health by promoting antimicrobial 

resistance. Immediate interventions such as prescriber training, diagnostic support, and stewardship 

protocols are essential to curb this trend. 
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