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Abstract  

Background: Introduce the prevalence of UTIs and the escalating challenge of antibiotic resistance globally 

and within the context of the study location. 

Aims : Outline the study's objectives, focusing on identifying the bacterial species causing UTIs in this cohort 

and assessing their antibiotic sensitivity patterns. 

Methods: Briefly describe the cross-sectional methodology, patient selection criteria, and techniques used for 

bacterial isolation and antibiotic sensitivity testing. 

Results: Summarize key findings, emphasizing the prevalence of different bacteria, with a focus on 

Escherichia coli, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterococcus spp, and Staphylococcus 

aureus. 

Conclusions: Discuss the implications for clinical practice, antibiotic stewardship, and future research, 

particularly in the context of the observed antibiotic resistance patterns. 

 

 Introduction  

 Epidemiology of UTIs in the Indian Context: 

Urinary tract infections (UTIs) are among the most common bacterial infections worldwide and constitute a 

significant healthcare burden in India. The prevalence of UTIs in India varies with age, gender, and geography, 

but it is estimated that millions of cases occur annually. Women are particularly at risk, with some studies 

suggesting that about 50% of women will experience a UTI in their lifetime. Risk factors in the Indian 

population include poor sanitation, limited access to clean water, the use of public toilets, and cultural 

practices that may delay urination. 
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The impact of UTIs on the Indian healthcare system is substantial due to the high volume of cases that lead 

to outpatient visits, hospitalizations, and the financial costs associated with treatment. UTIs account for a 

significant proportion of antibiotic prescriptions in primary care settings across India. Furthermore, UTIs 

contribute to indirect costs such as lost workdays and diminished productivity. 

Challenges of Antibiotic Resistance 

Antibiotic resistance represents a formidable challenge in the treatment of UTIs in India. The country faces a 

dual burden of high rates of bacterial infections and rising antimicrobial resistance (AMR). The widespread 

use and misuse of antibiotics in both human medicine and agriculture have accelerated the spread of resistant 

pathogens. Multi-drug resistant bacteria such as extended-spectrum beta-lactamase (ESBL)-producing 

Escherichia coli have become increasingly common in community-acquired UTIs. 

This resistance complicates treatment strategies, leads to longer durations of illness, higher medical costs, and 

increased mortality rates. For instance, the resistance to fluoroquinolones and third-generation cephalosporins 

has markedly risen, leaving fewer options for empirical treatment. Monitoring antibiotic sensitivity patterns 

is crucial to developing effective treatment guidelines and stewardship programs. 

Study Significance 

Research on the epidemiology of UTIs and antibiotic sensitivity patterns in the Indian context is of paramount 

importance. Local data is critical for several reasons. First, it informs healthcare providers about the most 

effective empirical treatments, reducing the likelihood of antibiotic resistance development. Second, it can 

lead to better-targeted public health interventions, such as campaigns to improve hygiene and sanitation 

practices. 

 

The study of local antibiotic resistance patterns is also essential for informing national policies on antibiotic 

use. With India being one of the largest consumers of antibiotics in the world, the nation has a significant role 

in the global effort to combat AMR. Data from such studies can guide policymakers in crafting regulations on 

antibiotic sales, improving infection control practices, and supporting AMR surveillance systems. 

 

 Methodology: 

Study Design 

This cross-sectional study was conducted at Zonal Hospital Dharmshala, over a six-month period from 

January to June 2023. The study aimed to identify the prevalence of bacterial isolates in UTI patients and to 

determine the patterns of antibiotic sensitivity. 

Demographics of patients : 

The study included 167 outpatients diagnosed with UTIs, selected based on a set of inclusion criteria: presence 

of urinary symptoms and no prior history of antibiotic treatment within the last month. The demographic data 

collected included age, gender, and underlying medical conditions, which were recorded at the time of their 

outpatient visit.   
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Data Collection : 

Urine samples were collected using aseptic midstream catch technique to minimize contamination. Samples 

were cultured on standard media, and bacterial growth was identified using biochemical tests. The study 

focused on the most common uropathogens, including Escherichia coli, Klebsiella pneumoniae, and others. 

Antibiotic sensitivity was assessed using the Kirby-Bauer disk diffusion method on Mueller-Hinton agar. The 

zones of inhibition were measured to determine the susceptibility profile of each isolate. For select cases, 

Minimum Inhibitory Concentration (MIC) values were determined using automated systems like Vitek 2, to 

ensure precision in cases of borderline resistance. 

 

 Statistical Analysis 

Data analysis was performed using SPSS software. Descriptive statistics were used to summarize the 

demographic characteristics and prevalence rates. Chi-square tests were applied to assess the association 

between antibiotic resistance and variables such as age and gender. A p-value of <0.05 was considered 

statistically significant 

Flowchart of Data Collection Process: From Sample Collection to Bacterial Identification and Sensitivity 

Testing. 

 

These methods provide a comprehensive overview of the study's approach to understanding the epidemiology 

of UTIs in the outpatient setting and contribute valuable insights into antibiotic stewardship. 

 

 Results: 

Demographics of the Study Population:  

In an outpatient department sample of 167 individuals, a higher proportion of patients (55%) were found to 

be sterile, indicating no growth of pathogenic organisms in their samples. Conversely, 45% harboured 

pathogenic organisms, reflecting active or potential infections. This bimodal distribution underscores the 

diverse nature of outpatient visits, encompassing both non-infectious and infectious conditions. 
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Gram-negative bacteria account for a substantial majority, 92% of the pathogens, denoting a high prevalence 

of this bacterial type in the sample. Conversely, gram-positive bacteria constitute a minor portion, at 8%. This 

significant discrepancy could suggest a number of underlying factors, such as the nature of the infections 

treated, the local bacterial flora, or patient demographics. 
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Bacterial Isolates in the study: Escherichia coli is markedly the most prevalent isolate, with a value 

significantly higher than the others, which could suggest it is the leading cause of infections among the 

sampled population. Klebsiella pneumoniae follows, albeit with a considerably lower presence. The least 

common isolates are Pseudomonas aeruginosa and Staphylococcus aureus, which are equally the least 

frequent. This distribution may reflect the relative transmissibility and virulence of these bacteria, or possibly 

the specific susceptibility of the population from which the sample was drawn 

Antibiotic Sensitivity Patterns : This provide a quantitative analysis of the sensitivity of Gram negative 

bacteria to various antibiotics. The sensitivity values likely represent the proportion of gram negative strains 

susceptible to the antibiotics tested, with a range from 0.39 to 0.95. Gentamicin shows the highest sensitivity 

at 0.95, indicating that 95% of the tested E. coli strains are inhibited by this antibiotic. This is followed closely 

by Fosphomycin at 0.94. On the lower end, Ciprofloxacin has a sensitivity of 0.39, suggesting a lower efficacy 

or potential resistance.  

 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Sensitivity pattern of Gram negative 

isolates

http://www.ijcrt.org/


www.ijcrt.org                                                       © 2024 IJCRT | Volume 12, Issue 1 January 2024 | ISSN: 2320-2882   

IJCRT2401745 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org g319 
 

Discussion  

Certainly, the investigation of antimicrobial susceptibility among Gram-negative bacteria, particularly in the 

context of escalating antibiotic resistance, is a matter of significant concern [1]. The data from recent studies 

offers valuable insights into resistance and sensitivity patterns of these bacteria [1,2].  

For instance, a high sensitivity to Gentamicin and Fosphomycin has been observed, mirroring findings from 

regional studies [2]. This suggests that these antibiotics remain effective for empirical management of urinary 

tract infections (UTIs). This effectiveness is especially relevant given the global increase in antibiotic 

resistance [1,2]. 

Interestingly, there's a noted resistance to Ciprofloxacin (39%), likely due to the overuse of fluoroquinolones 

[3]. This necessitates a reassessment of their role as first-line agents for uncomplicated UTIs. These findings 

are in alignment with the Infectious Diseases Society of America (IDSA) guidelines, which recommend 

alternative first-line treatments in regions where resistance is above 10% [3]. 

However, the study's limitations, such as unspecified sample size and lack of detailed patient histories, could 

impact the generalizability and interpretation of these results. 

Future research should focus on longitudinal studies across diverse geographical locations to understand the 

evolution and regional differences in antibiotic resistance [4]. Expanding the range of antimicrobials tested 

could reveal new treatment options for multi-drug-resistant organisms [4]. Additionally, genotypic analysis of 

resistance mechanisms could be crucial in developing novel antimicrobial agents [4]. 

Incorporating patient outcomes into future research is essential to evaluate the real-world effectiveness of 

treatments based on susceptibility patterns, ensuring that statistical findings are clinically beneficial. 

Overall, this study contributes significantly to the ongoing discourse on antibiotic stewardship, emphasizing 

the need for evidence-based antibiotic selection. It provides a current perspective on the efficacy of different 

antibiotics against E. coli UTIs and underscores the importance of continued vigilance in antibiotic resistance 

management [1-4]. 

Conclusion: surveillance of antibiotic resistance pattern of isolates helps to analyse local antibiogram of 

that healthcare setting, physicians can choose the best initial therapy before culture and sensitivity results are 

available, thereby improving patient outcomes and helping to slow the spread of resistant bacteria. 
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