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Abstract 
Introduction: Antibiotic resistance increases treatment complexity, cost, and risk of poor outcomes, making 
rational antibiotic use essential. 
Objectives: To monitor and evaluate antibiotic utilization patterns among critically ill and postoperative 
inpatients across hospital departments. 
Material and Methods: A prospective, hospital-based observational study was conducted in the medicine ward 
of a tertiary care hospital in Silvassa. Medication orders were collected over six months. A total of 150 patients 
were enrolled according to predefined inclusion and exclusion criteria; 339 antibiotic prescriptions were 
recorded and analyzed for class distribution and indication. 
Results: Cephalosporins were the most frequently prescribed class (124; 82.6%), followed by nitroimidazoles 
(59; 39.3%), penicillins (41; 27.3%), macrolides (16; 10.6%), polymyxins (14; 9.3%), fluoroquinolones (13; 
8.6%), tetracyclines (12; 8%), beta-lactams (11; 7.3%), aminoglycosides (9; 6%), lincomycin (6; 4%), and 
glycopeptides (3; 2%). Antibiotic use was most frequent for gastrointestinal infections (16.6%), followed by 
cardiovascular conditions (16.0%) and respiratory tract infections (15.3%). 
Conclusion: Cephalosporins predominated in inpatient antibiotic prescribing. Comprehensive appraisal of local 
prescribing patterns is necessary before instituting treatment policies. Engagement of hospital-based pharmacy 
professionals and implementation of stewardship measures are recommended to promote rational antibiotic use. 
Keywords: Aminoglycoside, Antibiotic resistance, Cephalosporins. 
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Introduction 

Antibiotics exert their therapeutic effect through 
selective toxicity, targeting microbial structures or 
processes while sparing host tissues. Because 
selectivity is often relative rather than absolute, 
careful attention to agent selection, dosing, route, 
and duration is required to maximise microbial kill 
while minimising host toxicity [1]. Although 
antibiotics are generally effective and well 
tolerated, their use is not without risk: adverse drug 
reactions, disruption of normal microbiota, and 
selection for resistant organisms are important 
clinical considerations [2]. 

The discovery of penicillin by Sir Alexander 
Fleming in 1928 inaugurated the antibiotic era and 
fundamentally transformed clinical medicine. 
However, inappropriate or excessive antibiotic use 
has accelerated the emergence and dissemination of 

antimicrobial resistance, undermining therapeutic 
efficacy and public-health gains [3]. Prudent 
antibiotic stewardship is therefore essential to 
preserve clinical utility and limit adverse 
population-level consequences [4]. 

Antibiotics remain among the most frequently 
prescribed drug classes in hospital practice 
worldwide. In resource-limited settings such as 
India, the economic burden of antimicrobial 
therapy and the downstream costs associated with 
resistance amplify the need for rational prescribing. 
Where combination therapy is indicated, clinicians 
should be informed by evidence-based indications 
to limit unnecessary broad-spectrum exposure and 
resistance selection. Systematic evaluation of 
prescribing patterns—through monitoring, audit, 
and feedback—provides an objective basis for 
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improving prescribing practice and patient 
outcomes [5]. Understanding local antibiotic 
utilisation is a prerequisite for developing 
institutional antibiotic policies and stewardship 
interventions that safeguard patients and support 
prescribers in making evidence-based therapeutic 
decisions [6]. Robust, representative data on 
antibiotic use therefore underpin efforts to optimise 
therapy and raise standards of care. 

Materials and Methods 

Study design and setting- A prospective 
observational study was conducted in the 
Department of Medicine at a tertiary care teaching 
hospital in Silvassa, India. The study period 
extended for six months from October 2022 to 
March 2023. Institutional ethics committee 
approval was obtained prior to study initiation. 

Study population and eligibility- Consecutive 
inpatients aged >12 years who were hospitalized 
with an infection or who developed an infection 
during hospitalization and who received at least 
one antimicrobial agent or prophylactic antibiotic 
were eligible for inclusion. Exclusion criteria 
comprised patients aged ≤12 years, pregnant or 
lactating women, patients admitted to intensive 
care units, outpatients, unconscious patients, and 
those who declined to provide informed consent. A 
total of 150 patients meeting the inclusion criteria 
were enrolled after written informed consent was 
obtained from each participant or their legally 
authorised representative. 

Data collection- Clinical and prescription data were 
prospectively abstracted from medical case sheets, 
drug charts, and laboratory reports using a 
predesigned data collection form.  

Collected variables included demographic 
information, primary and secondary clinical 
diagnoses, relevant medical history, and details of 
antimicrobial therapy: agent name, 
pharmacological class, dose, route of 
administration, frequency, duration, indication, and 
whether the product was generic, branded, single 
agent, or fixed-dose combination. Where 
applicable, antibiotics were classified according to 
the Central Drugs Standard Control Organization 
(CDSCO) categories (new/old drug status). 
Microbiological results and changes to therapy 
based on culture reports were recorded. 

Outcome measures and rationality assessment- 
Primary outcomes were patterns of antibiotic 
prescribing and descriptive measures of 
antimicrobial use. Rationality assessment 
considered indication appropriateness, concordance 
with institutional or national guidelines, age- and 
weight-appropriate dosing, route selection, and 
duration of therapy. 

Statistical analysis and data management- 
Descriptive statistics were computed using 
Microsoft Excel. Categorical variables are 
presented as counts and percentages; continuous 
variables are reported as mean ± standard deviation 
or median (interquartile range) as appropriate. Data 
entry was performed using the standardized form 
and verified by a second investigator to ensure 
accuracy and completeness. All analyses were 
conducted on de-identified data to preserve patient 
confidentiality. 

Results 

Study population- During the six-month study 
period, 204 patients were admitted to the General 
Medicine ward; 150 (73.5%) of these patients 
received one or more antibiotic prescriptions and 
were included in the analysis. 

Demographic characteristics- Of the 150 patients, 
125 (83.3%) were male and 25 (16.7%) were 
female (Table 1). Age distribution was skewed 
toward adults: 0–15 years, 4 (2.7%); 16–30 years, 
36 (24.0%); 31–45 years, 47 (31.3%); 46–60 years, 
44 (29.3%); 61–75 years, 15 (10.0%); >75 years, 3 
(2.0%). The largest age stratum was 31–45 years. 

Discussion 

Antibiotics remain among the most frequently 
prescribed therapeutic agents, and their 
inappropriate use has well-documented 
consequences including increased healthcare costs, 
adverse drug reactions, and the emergence and 
propagation of antimicrobial resistance. Selective 
pressure exerted by antimicrobial exposure is a 
principal driver of resistance development, a 
phenomenon of global concern. Hospitalized 
patients account for a substantial proportion of 
antibiotic consumption, and third-generation 
cephalosporins are commonly employed for 
hospital-acquired infections because of their broad 
spectrum and clinical utility. [7] 

The present prospective audit identified several 
patterns that warrant attention. First, antibiotic 
prescribing in the study cohort was dominated by 
cephalosporins, nitroimidazoles and penicillins, 
with 339 antibiotic prescriptions recorded among 
150 patients; this predominance of cephalosporins 
is consistent with prior reports. [13,14]  

Second, antibiotic use was most frequently 
associated with gastrointestinal and cardiovascular 
indications in our setting, whereas several earlier 
Indian studies reported respiratory tract infections 
as the leading indication for inpatient antibiotic 
therapy, indicating potential local variation in 
case-mix or prescribing practice. [9,15,16] Third, 
the cohort exhibited a marked male predominance 
(83.3%) and the largest age stratum comprised 
patients aged 31–45 years; the reasons for sex and 
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age distributions observed here are unclear and 
may reflect local admission patterns, 

healthcare-seeking behaviour, or underlying 
disease epidemiology. [9–12] 

 
Table 1: Gender distribution (n = 150) 

Gender n % 
Male 125 83.3 
Female 25 16.7 
 

Table 2: Indications for antibiotic use (n = 150) 
Indication n % 
Gastrointestinal infections 25 16.6 
Cardiovascular disease 24 16.0 
Respiratory disease 23 15.3 
CNS disorders 23 15.3 
Alcoholic liver disease 20 13.3 
Diabetes mellitus 9 6.0 
Fever 8 5.3 
Sickle cell disease 6 4.0 
Kidney disease 6 4.0 
Pancreatitis 4 2.7 
Others 2 1.3 
 

Table 3: Antibiotic classes prescribed (n = 150) 
Antibiotic class n % 
Cephalosporins 124 82.6 
Nitroimidazoles 59 39.3 
Penicillins 41 27.3 
Macrolides 16 10.6 
Polymyxins 14 9.3 
Fluoroquinolones 13 8.6 
Tetracyclines 12 8.0 
Beta-lactams 11 7.3 
Aminoglycosides 9 6.0 
Lincomycin 6 4.0 
Glycopeptides 3 2.0 
 

Multiple factors may contribute to high antibiotic 
utilisation, including limited awareness of the 
long-term consequences of excessive antibiotic use, 
economic incentives that influence prescribing, and 
inadequate oversight of antimicrobial prescribing. 
[8] The current study was observational and 
descriptive; it did not include qualitative 
assessments of prescriber rationale nor systematic 
linkage of prescriptions to microbiological data. 
Consequently, causal inferences regarding 
appropriateness cannot be made, and the extent to 
which prescriptions conformed to evidence-based 
indications remains incompletely characterised. 

Conclusion 

This study provides a descriptive overview of 
inpatient antibiotic prescribing at a tertiary-care 
centre and identifies a predominance of 
broad-spectrum agents and substantial antibiotic 
exposure across diverse clinical indications. To 
optimise antimicrobial use, we recommend 
strengthening hospital antimicrobial stewardship 

through: routine microbiological sampling to guide 
targeted therapy; implementation of local 
prescribing guidelines aligned with national 
standards; regular prescription audits with feedback 
to prescribers; and integration of clinical 
pharmacists into ward teams to review and advise 
on antimicrobial therapy. Future research should 
incorporate qualitative methods and 
microbiology-linked appropriateness assessments 
to identify specific drivers of inappropriate use and 
to evaluate the impact of stewardship interventions. 

References 

1. Harvey RA, Champe PC. Lippincott’s 
Illustrated Reviews. 3rd ed. Baltimore: 
Williams & Wilkins; 2005. p. 341–52. 

2. Rhonda H, Arlene P, Kathy B, Lianne D. The 
Association for Professionals in Infection 
Control and Epidemiology (APIC) brochure. 
APIC; 2005. [cited 2020 Feb 15]. Available 
from:https://www.mysciencework.com/publica
tion/download/use-of-resequencing-



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 

Patel et al.                                        International Journal of Current Pharmaceutical Review and Research  

1534   

oligonucleotide-microarrays-for-identification-
of-streptococcus-pyogenes-and-associated-
antibiotic-resistanc/f4c5c9b9d7c59666f5fd8fa0 
0f926407 

3. Rubin RP. A brief history of great discoveries 
in pharmacology: in celebration of the 
centennial anniversary of the founding of the 
American Society of Pharmacology and 
Experimental Therapeutics. Pharmacol Rev. 
2007; 59:289–359. 

4. Park SH. Is antibiotic-resistant microorganism 
becoming a significant problem in acute 
cholangitis in Korea? Clin Endosc. 2012; 
45:111–2. 

5. Shankar RP, Partha P, Shenoy NK, Easow JM, 
Brahmadathan KN. Prescribing patterns of 
antibiotics and sensitivity pattern of common 
microorganisms in the internal medicine ward 
of a teaching hospital in Western Nepal: a 
prospective study. Ann Clin Microbiol 
Antimicrob. 2003; 2:7. 

6. Directorate General of Health Services. 
National policy for containment of 
antimicrobial resistance. New Delhi: 
Directorate General of Health Services; [date 
unknown]. Available from: 
http://nicd.nic.in/ab_policy.pdf. 

7. Siddique A, Hafeez AKH, Shekhar HSS, 
Ashfaque AA. Evaluation of rational use of 
antibiotics in medicine ward of a tertiary care 
hospital. J Young Pharm. 2020 Sep 
22;12(3):250–4. 

8. Vander MJW, Gyssens IC. Quality of 
antimicrobial drug prescription in hospital. 
Clin Microbiol Infect. 2001;7(Suppl):12–5. 

9. Mathew R, Sayyed H, Behera S, Maleki K, 
Pawar S. Evaluation of antibiotic prescribing 

pattern in paediatrics in a tertiary care hospital. 
Avicenna J Med. 2021 Jan;11(1):15–9. 

10. Cole CP, James PB, Kargbo AT. An 
evaluation of the prescribing patterns for 
under-five patients at a tertiary paediatric 
hospital in Sierra Leone. J Basic Clin Pharm. 
2015; 6:109–14. 

11. Karande S, Sankhe P, Kulkarni M. Patterns of 
prescription and drug dispensing. Indian J 
Pediatr. 2005; 72:117–21. 

12. Nduka SO, Edebeatu C, Isidienu CP, Amorha 
KC. Prescribing practices for paediatric 
out-patients: a case study of two teaching 
hospitals in Nigeria. Trop J Pharm Res. 2017; 
16:705–11. 

13. Rajalingam B, Susan Alex A, Godwin A, 
Cherian C, Cyriac C. Assessment of rational 
use of antibiotics in a private tertiary care 
teaching hospital. Indian J Pharm Pract. 2016 
Mar 1;9(1):14–8. Available from: https://ijopp. 
org/sites/default/files/10.5530ijopp.9.1.4.pdf 

14. Farhan AK, Vinod KS, Sharma S, Preeti SA. 
Prospective study on the antimicrobial usage in 
the medicine department of a tertiary care 
teaching hospital. J Clin Diagn Res. 
2013;7(7):1343–6. 

15. Pradeepkumar B, Alameri T, Narayana G, 
Reddy YP, Ramaiah JD. Assessment of 
antibiotic prescribing pattern in paediatric 
patients: a cross-sectional hospital-based 
survey. CHRISMED J Health Res. 2017; 
4:235. 

16. Mukherjee S, Sen S, Era N, Biswas A, Datta 
K, Tripathi SK. Antibiotic usage pattern 
among inpatients of a paediatric ward in a 
tertiary care hospital in Eastern India. Int J Res 
Med Sci. 2015; 3:3681–6. 

 


