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INTRODUCTION 

India is one among the countries with high rate of 

infectious diseases.1 It also accounts for substantial 

prescribing and use of antibiotics.2 Higher rates of 

antibiotic resistance are found in countries with higher 

antibiotic consumption.3 Data on antimicrobial drug use 

suggests variation of consumption coincides with the 

occurrence of antimicrobial resistance (AMR) at country 

level in European union.4 Hence development of AMR 

follows antibiotic prescribing pattern and usage. AMR is 

a pressing global health issue.5,6 In 2017, world health 

organization (WHO) published a list of drug resistant 

bacteria ranked according to the potential threat posed to 

human health.7 

Antibiotic are prescribed for definitive treatment, 

empirical treatment and for prophylaxis. Because 

microbiological results do not become available for 24 to 

72 hours, initial therapy for infection is often empiric and 

guided by the clinical presentation. It has been shown that 

inadequate therapy for infections in critically ill, 

hospitalized patients is associated with poor outcomes, 

including greater morbidity and mortality as well as 

increased length of stay.8,9  
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ABSTRACT 

Background: Antibiotics are one among the commonly prescribed drugs. Patterns of antibiotic resistance widely 

follows local patterns of antibiotic prescribing and usage. Periodic surveillance of antibiotic prescriptions at regional 

level are essential to understand and combat antimicrobial resistance. To study the prescribing pattern of antibiotics 

among inpatients of various specialties in a tertiary care teaching hospital.   

Method: A prospective observational study of prescribing pattern of antibiotics was conducted among inpatients of 

various specialties in a tertiary care teaching hospital. Antibiotic prescribing data was collected using a semi 

structured proforma. The data obtained was analyzed and the conclusions were drawn using descriptive analysis. 

Results: A total of 1161 prescriptions were collected. 3211 antibiotics were prescribed. Mean average duration of 

treatment with antibiotics per patient was 11.8 days. Use of 3rd generation cephalosporins, imipenem, piperacillin and 

vancomycin observed. 75% of antibiotics were prescribed for prophylactic use. Antibiotics prescribed for therapeutic 

indication were supported by clinical, radiological and other investigations like culture and sensitivity reports.  

Conclusions: The present study highlights the use of antibiotics for long duration among admitted patients. 

Implementation of antimicrobial stewardship program with adherence to standard treatment guidelines is essential to 

combat antimicrobial resistance.  
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Antimicrobial prophylaxis is used to reduce the incidence 

of postoperative surgical site infections (SSIs). The 

antibiotic should cover the most likely organisms and be 

present in the tissues when the initial incision is made, 

and adequate serum concentrations should be maintained 

during the procedure. Duration of prophylaxis for 

surgical site infection should not exceed 24 hours in most 

cases.10 The matched case control nested prospective 

observational cohort study to quantify the economic 

burden of in-hospital SSIs, increased the mean additional 

hospital stay and duration of antibiotic therapy.11 Data  

suggest  that  nearly  30-50%  of  antibiotics used in 

hospitals are prescribed for surgical prophylaxis and  30-

90%  of  this  prophylaxis  is  inappropriate. However, in 

majority of cases antibiotics were prescribed for 

durations longer than recommended in guidelines.12 

Inappropriate use of antibiotics is associated with 

unnecessary increase in the cost of therapy and in the 

emergence of drug resistant bacteria. The cost of 

treatment attributable to excess hospital stays, mortality 

and morbidity, imposes a considerable burden on health 

care systems.13 

METHODS 

This study was conducted at inpatient department (IPD) 

of general medicine, general surgery, obstetrics and 

gynecology (OBG), orthopedics, otorhinolaryngology 

(ENT) and urology at Vydehi institute of medical 

sciences and research centre, Bangalore, after obtaining 

approval from the institutional ethics committee during 

May to December 2011.  

All prescriptions with at least an antibiotic, belonging to 

either gender was included in the study. Follow up, 

secondary wound infection and readmission patients were 

excluded from the study.  

Using a semi structured proforma after discharge of the 

patient baseline information of the patient, diagnosis and 

details of the antibiotics prescribed along with their 

indication was collected. Total of 1161 prescriptions were 

collected and analyzed. Prescriptions were analyzed 

based on the WHO core drug prescribing indicators 

(average number of antibiotics per prescription, 

percentage of antibiotics prescribed by generic name).14 

Antibiotics were also analyzed for duration of 

administration, dosage form, route of drug administration 

along with the indication for prescribing.  

The data collected from the prescriptions was fed into 

Microsoft excel sheet to create a data base file. To 

analyze the antibiotics prescribed, each drug was 

assigned a code. The master chart was obtained and 

analyzed. Results of categorical measurements are 

presented in number and percentage.  

 

RESULTS 

A total of 1161 prescriptions were collected from various 

IPDs during the study. Those include 163 prescriptions 

from ENT, 243 from general medicine, 56 from urology, 

289 from general surgery, 255 from OBG and 156 from 

orthopedics department. 

Table 1: Gender wise distribution of antibiotics 

prescribed (n=1161). 

Gender N (%) 

Male 551 (47.5) 

Female 610 (52.5) 

Table 2: Age wise distribution of antibiotics 

prescribed (n=1161). 

Age (in years) N (%) 

10-20 90 (7.7) 

20-30 418 (36) 

30-40 265 (22.8) 

40-50 198 (17) 

50-60 106 (9.1) 

60-70 65 (5.5) 

70-80 17 (1.4) 

80-90 2 (0.2) 

Antibiotics were commonly prescribed among female 

patients (Table 1). Patients between the age group of 20 

to 40 years received 59 % of the antibiotics prescribed 

(Table 2).  

Analysis of antibiotics 

Out of 1161 patients, 48.3% of the patients received three 

antibiotics and 29.2% received two antibiotics (Table 3). 

Out of 3211 antibiotics prescribed, 81.9% were 

prescribed for 1-5 days (Table 4).  Most common route of 

administration was intravenous, followed by oral 

administration. 8.2% of the drugs were prescribed by 

generic name. Injections and tablets are the predominant 

dosage forms prescribed (Figure 1). 

Table 3: Number of antibiotics prescribed per patient 

(n=1161). 

No. of antibiotics in a 

prescription 
N (%) 

1 70 (6) 

2 340 (29.2) 

3 561 (48.3) 

4 150 (13) 

5 35 (3) 

6 4 (0.3) 

7 1 (0.08) 
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Figure 1: Distribution of antibiotics based on dosage 

form, route of administration and drug nomenclature. 

Table 4: Duration of antibiotics prescribed (n=1161). 

Duration (day) N (%) 

1-5 2630 (81.9) 

6-10 538 (16.8) 

>10 43 (1.3) 

Cefotaxime (23.1%), metronidazole (13.5%), ceftriazone, 

cefixime, cefpodoxime are the commonly prescribed 

antibiotics (Table 5). Ampicillin with cloxacillin, 

amoxicillin with clavulanic acid, ciprofloxacin with 

tinidazole, piperacillin with tazobactam are the 

commonly prescribed fixed dose combination (FDC) 

(Table 6). 

Table 5: Distribution of antibiotics prescribed 

(n=3211). 

Antibiotics  N (%) 

Cefotaxime 743 (23.1) 

Metronidazole 436 (13.5) 

Ceftriazone 266 (8.2) 

Cefixime 260 (8.1) 

Cefpodoxime 171 (5.3) 

Gentamicin 109 (3.3) 

Cefuroxime 91 (2.8) 

Ciprofloxacin 86 (2.6) 

Amikacin 79 (2.4) 

Cefoperazone 66 (2.0) 

Azithromycin 50 (1.5) 

Levofloxacin 49 (1.4) 

Out of 1161 prescriptions, 75% (872) of them were 

prescribed for prophylactic indications. Among them 

74.5% had a risk present and 96 % of the antibiotics were 

prescribed for more than 72 hours (Table 7). 25% of the 

antibiotics were prescribed for therapeutic indications. 

Among them 81.2% of the prescriptions were supported 

by culture and sensitivity reports (Table 8). 

 

Table 6: Distribution of FDCs of antibiotics 

prescribed (n=3211). 

FDCs of antibiotics N (%) 

Ampicillin and cloxacillin 217 (6.7) 

Amoxicillin and clavulanate 192 (5.9) 

Ciprofloxacin and tinidazole 141 (4.4) 

Ornidazole and ofloxacin 51 (1.5) 

Piperacillin and tazobactam 31 (1) 

Others 43 (1.3) 

Table 7: Prophylactic indication for prescription of 

antibiotics. 

Variables N (%) 

No. of prescriptions 872 (75) 

>72 hours 845 (96) 

Risk present 865 (74.5) 

Table 8: Therapeutic indication for prescription of 

antibiotics. 

Variables N (%) 

No. of prescriptions 293 (25) 

Culture and sensitivity requested 238 (81.2) 

DISSCUSION  

In our present study a marginal female preponderance is 

seen. It could be due to inclusion of OBG inpatients. 

58.8%  of inpatients belong to the age group of 20 to 40 

years, which is similar to the study by Rehan et al.15 In a 

study by Shankar et.al conducted in internal medicine 

department, 51% of the admitted patients belong to the 

age group above 59 years, whereas in this study least 

prescriptions belong to the geriatric age group.16 

Admission of large number of young working adults 

result in economic burden to the country.  

An average of 2.7 antibiotics were prescribed among 

inpatients, which is more than study by Rehan and 

Shankar et al.15,16 Out of 1161 patients, 48.3% of the 

patients received three antibiotics and 29.2% received 

two antibiotics. This indicates towards excessive use of 

antibiotics. 

Cephalosporins, extended spectrum penicillin, other beta-

lactam antibiotics, metronidazole, quinolones and 

aminoglycosides are among the frequently prescribed 

antibiotics. Changing pattern of antibiotic use from 

gentamicin, penicillin, cephalosporins, quinolones to 

newer generation of cephalosporins, higher end 

antibiotics like vancomycin, piperacillin, imipenem is 

observed similar to the study by Najmi et al.17 It indicates 

the change in susceptibility patterns of bacteria as well as 

emergence and propagation of AMR. Among the study 

patients 20.4% received fixed dose antibiotic 

combinations.  
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The top three antibiotics prescribed worldwide were 

penicillin with β-lactamase inhibitors, third generation 

cephalosporins and fluoroquinolones.18 India was the 

largest consumer of antibiotics for human health in 2010 

and it also is one among the countries with highest 

prevalence of antimicrobial resistance in the world.19,20 

Dosage formulation and route of administration of an 

antibiotic is influenced by the site and severity of 

infection, susceptibility of infectious agent to antibiotic as 

well as the cost of the treatment. In the present study, 

54% of the antibiotics were administered by parenteral 

route. Parenteral prescription was most common in west 

and central Asia, Latin America, and eastern and southern 

Europe, where it accounted for more than 80% of patients 

on antibiotics.21 

The study patients received empirical, definitive and 

prophylactic antibiotics accounting for the mean average 

of 11.8 days of treatment with antibiotics, even though 

evidence from literature fails to support prolonged 

administration of antibiotics in hospitals. A mean 

duration of 6.4 days of antibiotic use has been reported in 

a study of Taiwanese patients.22 Since preoperative 

prophylactic antibiotics take up a large part of prescribed 

antibiotics in the hospitals, adherence to standard 

guidelines regarding the duration of pre and postoperative 

antibiotic prophylaxis would keep costs to a minimum 

which would be desirable especially in a resource limited 

setting. 8.3% of antibiotics were prescribed as generic 

which is more than that prescribed in outpatient 

department in the same hospital.23 WHO recommends use 

of 100% generic drugs names for prescribing, to reduce 

prescription errors.14 

In our present study 75% of prescriptions were prescribed 

for prophylactic indications whereas 25% for therapeutic 

indications. 75% of the patients who received received 

prophylactic antibiotics had risk like diabetes mellitus, 

HIV etc. The Indian study by Vishwanathan et al found 

43 and 57% prescriptions prescribed for therapeutic and 

prophylactic use.24 This variation could be due difference 

in reporting and the choice of departments. Since 

prophylaxis is an area of antimicrobial usage which is 

easily abused and the consequences of abuse can be 

costly and dangerous, which calls for a continuous audit 

and review. The duration of post-operative prophylactic 

prescriptions was more than 72 hours, indicating 

concerns.  

The therapeutic prescriptions were mostly from 

department of medicine and urology. Culture and 

sensitivity were requested for 81% of therapeutic cases. 

Culture and sensitivity were requested in mostly in cases 

of diabetic foot and osteomyelitis. Regular requesting and 

auditing of culture and sensitivity reports would help to 

formulate and revise hospital treatment protocols.  

Lower respiratory tract infection (LRTI), acute 

gastroenteritis and urinary tract infection (UTI) were the 

most frequent clinical conditions for which a therapeutic 

antibiotic was prescribed. In a study by Singh et al, 

antibiotics were most commonly used in respiratory tract, 

skin and soft tissue, central nervous system followed by 

intra-abdominal infections.25 

The prescription of almost an average of three antibiotics 

per patient in all inpatient departments indicates need for 

changes in antibiotic prescription and utilization. The 

prescription of newer antibiotics and broad-spectrum 

antibiotics shows changing pattern of bacterial 

susceptibility. Prescriptions of multiple antibiotics both 

prophylactically as well as therapeutically for long 

duration was observed.  

Therefore, it is imperative to evaluate and monitor the 

antibiotic utilization patterns periodically. It aids to 

understand the patterns of microbial susceptibility and 

resistance to various antibiotics. It also enables suitable 

modifications in antibiotic prescribing patterns to combat 

antimicrobial resistance.  Interventions for better 

prescribing of antibiotics, needs to be implemented. 

Adherence to evidence-based guidelines among health 

care workers of all specialties is required. Digitalization 

of prescribing, training of health care physicians and 

other health care workers with constant feedback have to 

be implemented. Establishment of hospital infection 

control committees (HICC) and streamline antimicrobial 

usage along with periodic auditing is essential. 

CONCLUSION 

The present study measured the drug prescribing pattern 

among inpatient department of various specialties. The 

results showed use of a greater number of high-end 

antibiotics for longer duration per admission. Hence it is 

recommending implementation of antimicrobial 

stewardship program. Standard treatment guidelines in 

consensus with HICC and all specialties in lines with 

national treatment guidelines has to be prepared and 

implemented. Monitoring and evaluation of the system 

with constant feedback, is needed to improve adherence 

to standard treatment guidelines for rational prescribing 

of antibiotics. Future studies are needed to understand the 

rationality of antibiotics prescribed.  
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