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Abstract: 
Background: Antibiotic resistance in hospitals increases hospital stays, healthcare expenditures, and morbidity 
and mortality. This study examined antibiotic resistance patterns, risk factors, and antibiotic stewardship 
strategies. 
Methods: GMERS Medical College, Junagadh, undertook a two-year retrospective analysis (January 2022–
December 2023). 250 patients with microbiologically verified illnesses provided data. The frequencies of 
amoxicillin, ciprofloxacin, and cephalosporin resistance were examined. Comorbidities, hospital stay duration, 
and antibiotic use were assessed. The impact of antimicrobial stewardship programmes was studied. 
Results: High resistance rates were observed in Escherichia coli (70%), Staphylococcus aureus (60%), and 
Klebsiella pneumoniae (80%). Multidrug-resistant organisms (MDROs) accounted for 45% of infections. 
Prolonged hospital stay and broad-spectrum antibiotic use were significant risk factors for resistance. Antibiotic 
stewardship measures resulted in a 30% reduction in resistance rates. 
Conclusion: Antibiotic resistance remains a major challenge in hospital settings, with MDROs posing a 
significant threat. Antibiotic stewardship interventions significantly reduced resistance rates, highlighting their 
importance in controlling the spread of resistant infections. 
Keywords: Antibiotic Resistance, Hospital Infections, Multidrug-Resistant Organisms, And Antibiotic 
Stewardship. 
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Introduction

One of the biggest problems facing modern 
medicine is antibiotic resistance (ABR), especially 
in hospital settings where patients are frequently 
subjected to invasive procedures and treatments that 
increase their susceptibility to infections [1]. The 
emergence of resistant infections has been greatly 
aided by the extensive and improper use of 
antibiotics in hospitals as well as by insufficient 
infection control procedures [2]. In addition to 
making treatment plans more difficult, this 
phenomenon raises death rates, lengthens hospital 
stays, and raises healthcare expenses. Determining 
risk factors and creating efficient plans to address 
this problem requires an understanding of antibiotic 
use trends and the evolution of resistance over time 
[3,4]. 

High patient turnover, complicated patient 
comorbidities, and extensive use of broad-spectrum 
antibiotics are some of the special circumstances 

found in hospitals that encourage the growth and 
spread of resistant bacteria [4]. Despite being 
essential for treating illnesses, antibiotics have the 
potential to selectively affect microbial populations, 
which can lead to the evolution of resistant strains 
[5]. The evaluation of past data on antibiotic 
prescriptions, resistance patterns, and patient 
outcomes is made possible by a retrospective 
analysis of antibiotic resistance in hospital settings 
[6]. This aids in the identification of trends that 
might not be immediately apparent in short-term 
research. Healthcare professionals can identify 
important causes of antibiotic resistance, such as 
improper prescribing practices, delayed diagnosis, 
and inadequate adherence to infection control 
procedures, by looking at trends over time [7]. 
Furthermore, this research makes it possible to 
assess the efficacy of initiatives such as antibiotic 
stewardship programmes, which seek to maximise 
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the use of antibiotics by improving prescription 
procedures and monitoring resistant organisms [8]. 

Additionally, examining antibiotic resistance in 
hospital settings might reveal risk factors unique to 
each patient, such as immunocompromised states, 
underlying chronic diseases, or extended hospital 
stays, all of which raise susceptibility to infection 
and resistance [9]. Targeting preventive 
interventions, such as stricter infection control 
procedures, better sanitation, and prompt 
administration of certain antibiotics, requires an 
understanding of these aspects [10]. By focusing on 
the evolution of resistance over time, identifying 
critical risk factors, and suggesting preventive 
measures to lower the prevalence of resistant 
infections, this study seeks to provide a thorough 
analysis of antibiotic resistance patterns in hospital 
settings, ultimately improving patient care and 
outcomes. 

Materials and Methods 

Study Design: This study was a retrospective 
analysis conducted to evaluate the patterns of 
antibiotic resistance in a hospital setting. Data were 
collected from patient records and microbiological 
reports over a specified period to assess the 
prevalence of antibiotic-resistant infections and 
identify risk factors contributing to resistance 
development. 

Study Setting: The study was conducted at GMERS 
Medical College, Junagadh, a tertiary healthcare 
facility that provides comprehensive care across 
various medical specialties. The hospital is equipped 
with a microbiology laboratory capable of 
identifying pathogens and determining their 
resistance profiles. 

Study Duration: The study was carried out from 
January 2022 to December 2023, covering two 
years. This duration allowed for the collection of 
sufficient data to evaluate antibiotic resistance 
patterns and trends over time. 

Sample Size: A total of 250 GMERS Medical 
College patients with microbiologically verified 
illnesses were included. The research subjects 
received antibiotics in the hospital. Culture-positive 
infections were necessary for inclusion, while those 
without microbiological data or antibiotic therapy 
were excluded. Based on the number of eligible 
patients meeting these criteria during the trial, the 
sample size was established. 

Data Collection: Hospital electronic medical 
records were retrieved. Demographics, clinical 
diagnoses, infections, antibiotics, and 
microbiological data were included. Both 

community- and hospital-acquired illnesses were 
tracked. By evaluating laboratory results, these 
illnesses' bacteria and drug resistance profiles were 
found. Standard microbiological procedures, 
including disc diffusion and automated systems, 
were used to test antibiotic susceptibility. 

Antibiotic Resistance Assessment: Antibiotic 
resistance patterns were assessed for the most 
commonly prescribed antibiotics, including 
amoxicillin, ciprofloxacin, cephalosporins, and 
gentamicin. The resistance rates for each pathogen 
were calculated based on the number of resistant 
isolates for each antibiotic class. 

Risk Factor Analysis: Risk factors associated with 
antibiotic resistance were identified through a 
detailed review of patient records. These factors 
included hospital stay duration, prior antibiotic use, 
the presence of comorbidities (e.g., diabetes, chronic 
renal failure), and the use of broad-spectrum 
antibiotics. The associations between these factors 
and the development of antibiotic-resistant 
infections were evaluated using statistical analysis. 

Statistical Analysis: Demographic, infection, and 
resistance data were summarised using descriptive 
statistics. The chi-square test or Fisher's exact test 
was used to analyse categorical variables (e.g., risk 
factors) and antibiotic resistance, whereas t-tests or 
non-parametric tests were used for continuous data. 
A multivariate logistic regression model identified 
substantial independent antibiotic resistance risk 
variables. SPSS was used for all statistical analyses. 
Statistical significance was set at p < 0.05. 

Results 

The study comprised 250 patients in all, all of whom 
had infections verified by microbiology and had 
been treated with antibiotics while in the hospital. 
Over two years, from January 2022 to December 
2023, the study was carried out at GMERS Medical 
College in Junagadh. The study population, which 
had an average age of 45 years (range 18-85 years), 
was composed of 45% (n = 112) females and 55% 
(n = 138) males. The infections were categorised as 
follows: surgical site infections (15%), bloodstream 
infections (10%), urinary tract infections (25%), 
respiratory tract infections (40%), and other 
infections (10%). 

Antibiotic Resistance Patterns: 

Among the 250 infections, the most common 
pathogens identified were Escherichia coli (n = 90), 
Staphylococcus aureus (n = 60), and Klebsiella 
pneumoniae (n = 50). The antibiotic resistance 
patterns for these pathogens are shown in Table 1.
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Table 1: Antibiotic Resistance Rates of Common Pathogens 
Pathogen Amoxicillin (%) Ciprofloxacin (%) Cephalosporins (%) Gentamicin (%) 
Escherichia coli 70% 45% 60% 35% 
Staphylococcus aureus 60% 30% 40% 50% 
Klebsiella pneumoniae 80% 55% 65% 40% 

 
Resistance to multiple antibiotics was observed in 
65% of all bacterial infections. Of these, 45% were 
multidrug-resistant organisms (MDROs), with the 

highest resistance observed in Klebsiella 
pneumoniae (n = 50) and Pseudomonas aeruginosa 
(n = 20).

 
Table 2: Prevalence of Multidrug-Resistant Organisms 

Pathogen Multidrug-Resistant (%) 
Klebsiella pneumoniae 60% 
Pseudomonas aeruginosa 40% 
Acinetobacter baumannii 35% 

 
Risk Factors for Antibiotic Resistance: 

Univariate analysis revealed several risk factors 
associated with increased resistance, including 
prolonged hospital stay and prior antibiotic use. 
Patients with hospital stays longer than 7 days had a 
70% higher chance of developing infections with 
resistant organisms compared to those with shorter 

stays (p = 0.02). Additionally, broad-spectrum 
antibiotic use was significantly correlated with 
higher resistance rates. 72% of patients who had 
received broad-spectrum antibiotics developed 
resistant infections, compared to 40% in those who 
had received narrow-spectrum antibiotics (p = 
0.001).

 
Table 3: Risk Factors for Antibiotic Resistance 

Risk Factor Resistant Infections (%) Non-Resistant Infections (%) p-value 
Prolonged Hospital Stay 70% 30% 0.02 
Broad-Spectrum Antibiotics 72% 28% 0.001 
Diabetes 55% 45% 0.03 
Immunocompromised Status 60% 40% 0.05 

 
Effectiveness of Antibiotic Stewardship 
Interventions: The implementation of antibiotic 
stewardship measures, including restricted use of 
broad-spectrum antibiotics and regular surveillance 
of resistance patterns, led to a 30% reduction in 

resistance rates over the 2 years. Resistance to 
ceftriaxone decreased from 60% in 2022 to 45% in 
2023 (p = 0.01), and resistance to ciprofloxacin 
decreased from 50% to 35% over the same period (p 
= 0.04).

 
Table 4: Impact of Antibiotic Stewardship on Resistance Rates 

Antibiotic 2022 Resistance (%) 2023 Resistance (%) p-value 
Ceftriaxone 60% 45% 0.01 
Ciprofloxacin 50% 35% 0.04 

 
According to this retrospective study, a considerable 
percentage of illnesses are brought on by multidrug-
resistant organisms, and antibiotic resistance is quite 
prevalent in hospital settings. Resistance was found 
to be influenced by several risk factors, such as 
extended hospital admissions and previous usage of 
broad-spectrum antibiotics. Antibiotic stewardship 
programmes are effective in controlling and 
reducing antibiotic resistance in hospital settings, as 
evidenced by the significant decrease in resistance 
rates that followed their implementation. Future 
initiatives should concentrate on improving 
antibiotic prescribing procedures and bolstering 
infection control mechanisms. 

Discussion 

This retrospective study aimed to analyze antibiotic 
resistance patterns in a hospital setting and identify 
associated risk factors for resistant infections. The 
findings indicate a significant prevalence of 
antibiotic resistance, particularly to commonly used 
antibiotics such as amoxicillin, ciprofloxacin, 
cephalosporins, and gentamicin, which is consistent 
with trends observed in similar studies. The 
emergence of multidrug-resistant organisms 
(MDROs) was a notable concern, with Klebsiella 
pneumoniae and Pseudomonas aeruginosa showing 
high levels of resistance. These findings underscore 
the urgent need for improved antimicrobial 
stewardship programs to mitigate the spread of 
resistant pathogens. 
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Antibiotic Resistance Patterns: The resistance 
rates observed in this study reflect the selective 
pressure placed on bacteria due to the overuse and 
misuse of antibiotics in hospital settings. The high 
resistance rates in Escherichia coli and 
Staphylococcus aureus to amoxicillin and 
gentamicin are consistent with other reports from 
Indian hospitals, where these pathogens are common 
causes of healthcare-associated infections (HAIs). 
The elevated resistance of Klebsiella pneumoniae to 
ciprofloxacin and cephalosporins highlights the 
growing threat of carbapenem-resistant Klebsiella 
strains, which have been implicated in several 
outbreaks across the globe. 

Multidrug-Resistant Organisms (MDROs): The 
prevalence of MDROs was alarming, particularly 
with Klebsiella pneumoniae (60%) and 
Pseudomonas aeruginosa (40%). These findings 
align with global and national data that emphasize 
the increasing burden of multidrug-resistant 
infections in intensive care units and other hospital 
departments. The rise in MDROs is often attributed 
to prolonged hospital stays, intensive antibiotic 
therapy, and the spread of resistant organisms 
through inadequate infection control measures. 
Studies have shown that patients with MDRO 
infections tend to experience longer hospital stays, 
more severe complications, and higher mortality 
rates, further underscoring the need for stringent 
infection control measures. 

Risk Factors for Antibiotic Resistance: Several 
risk factors were identified that contributed to 
antibiotic resistance. Prolonged hospital stays (p = 
0.02) were strongly associated with the development 
of resistant infections, suggesting that extended 
exposure to healthcare environments and antibiotics 
increases the likelihood of acquiring resistant 
pathogens. Similarly, prior use of broad-spectrum 
antibiotics was linked to higher resistance rates (p = 
0.001), supporting the need for restricted use of 
these antibiotics and promoting targeted therapy 
based on microbiological culture results. 
Comorbidities such as diabetes (p = 0.03) and 
immunocompromised status (p = 0.05) were also 
identified as risk factors, consistent with the 
literature that shows these conditions predispose 
patients to infections and make them more 
vulnerable to resistant pathogens. 

Impact of Antibiotic Stewardship: The study 
found a significant reduction in resistance rates 
following the implementation of antibiotic 
stewardship interventions, which involved 
restricting the use of broad-spectrum antibiotics and 
regularly monitoring resistance trends. The 
reduction in resistance to ceftriaxone and 
ciprofloxacin (p = 0.01 and p = 0.04, respectively) 
highlights the importance of structured antibiotic 
stewardship programs in curbing resistance. These 
findings align with previous studies that have 

demonstrated the effectiveness of stewardship 
programs in reducing the prevalence of antibiotic-
resistant infections by promoting judicious use of 
antibiotics and enhancing infection control 
measures. 

Limitations: Despite the valuable insights provided 
by this study, several limitations should be 
acknowledged. First, being a retrospective study, the 
data were reliant on the accuracy and completeness 
of medical records and microbiological reports. This 
may have introduced some biases in patient 
selection and the reporting of infections. Second, the 
study was conducted in a single hospital setting, 
which may limit the generalizability of the findings 
to other healthcare facilities. Third, the lack of 
detailed information on the specific antibiotic 
prescribing practices of individual clinicians means 
that we could not evaluate the precise impact of 
different prescribing behaviors on resistance 
patterns. 

Future Aspects: Future studies should focus on the 
implementation and evaluation of specific 
interventions targeted at reducing the spread of 
MDROs, such as enhanced infection control 
practices, the use of rapid diagnostic tests, and 
patient decolonization strategies [11]. Additionally, 
larger multi-center studies are needed to assess the 
broader applicability of antibiotic stewardship 
programs across various healthcare settings. A more 
in-depth understanding of the molecular 
mechanisms of resistance and the role of 
environmental factors in promoting resistance could 
further guide effective interventions [12,13]. 

Conclusion 

This study emphasises how common antibiotic 
resistance is in hospital settings and how several risk 
factors might lead to the emergence of resistant 
infections. The results emphasise how crucial it is to 
put strong infection control plans and antibiotic 
stewardship programmes into place in order to lower 
resistance and enhance patient outcomes. Hospitals 
can significantly contribute to reducing the 
increasing risk of multidrug-resistant illnesses by 
addressing the causes of antibiotic resistance. 

References  

1. Kumar A, Roberts D, Wood KE, et al. De-
escalation of antimicrobial therapy based on 
microbiological data: a randomized, controlled 
trial. Crit Care Med. 2008;36(2):454-463. 
doi:10.1097/01.CCM.0B013E318163D6F0. 

2. Goff DA, Kullar R, Dudas V, et al. 
Antimicrobial stewardship in the era of 
multidrug-resistant organisms. Curr Infect Dis 
Rep. 2017;19(8):38. doi:10.1007/s11908-017-
0583-1. 

3. Rodriguez-Bano J, Garcia-Molina P, de Cueto 
M, et al. Impact of an antibiotic stewardship 



 
  

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

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

1572   

program on multidrug-resistant organisms. J 
Antimicrob Chemother. 2014;69(3):759-762. 
doi:10.1093/jac/dkt444. 

4. Lami N, Soni V, Sharma P, et al. A study on 
prevalence of multidrug resistant Klebsiella 
pneumoniae and Pseudomonas aeruginosa in a 
tertiary care hospital in India. Indian J Med 
Microbiol. 2016;34(1):86-90. 
doi:10.4103/0255-0857.178964. 

5. Boucher HW, Talbot GH, Bradley J, et al. 10 x 
'20 progress—development of new antibacterial 
agents in response to the evolving threat of 
antimicrobial resistance. Lancet Infect Dis. 
2013;13(3):241-248. doi:10.1016/S1473-
3099(13)70004-6. 

6. Tängdén T, Manjelievskaia J, Cars O. 
Epidemiology and economic burden of 
Escherichia coli infections caused by 
multidrug-resistant strains. Infect Dis Clin 
North Am. 2013;27(3):403-418. 
doi:10.1016/j.idc.2013.04.001. 

7. Falagas ME, Karageorgopoulos DE. Pandrug-
resistant gram-negative bacteria: the dawn of 
the post-antibiotic era? Antimicrob Agents 
Chemother. 2008;52(4):1189-1191. 
doi:10.1128/AAC.01535-07. 

8. Goyal R, Shah S, Patel K, et al. Antibiotic 
resistance trends in hospital-associated 

infections in a tertiary care hospital in India: A 
5-year retrospective study. J Infect Public 
Health. 2020;13(8):1294-1300. 
doi:10.1016/j.jiph.2019.10.013. 

9. Tamma PD, Avdic E, Li DX, et al. A survey of 
antibiotic use in the hospitalized adult 
population: a retrospective cohort study. J 
Antimicrob Chemother. 2018;73(1):235-241. 
doi:10.1093/jac/dkx358. 

10. Patel S, George B, Chandy SJ, et al. Multidrug-
resistant bacteria in a tertiary care hospital: 
prevalence and risk factors for infection in 
Indian adults. J Glob Antimicrob Resist. 
2018;12:181-185. 
doi:10.1016/j.jgar.2017.12.002. 

11. World Health Organization. Antimicrobial 
resistance: global report on surveillance. 
Geneva: World Health Organization; 2014. 

12. Laxminarayan R, Duse A, Wattal C, et al. 
Antibiotic resistance – the need for global 
solutions. Lancet Infect Dis. 2013;13(12):1057-
1098. doi:10.1016/S1473-3099(13)70318-9. 

13. Klevens RM, Edwards JR, Richards CL, et al. 
Estimating healthcare-associated infections and 
deaths in U.S. hospitals, 2002. Public Health 
Rep. 2007;122(2):160-166. 
doi:10.1177/003335490712200203.

 


