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Abstract:

Background: Urinary tract infections (UTIs) rank among the most prevalent bacterial infections observed in
clinical settings. The rise in antimicrobial resistance has made empirical therapy more difficult, especially in
tertiary care settings.

Objectives: To determine the bacterial profile of UTIs and examine antibiotic resistance patterns among
uropathogens isolated at a tertiary care hospital.

Methods: A hospital-based prospective observational study was carried out over one year (2024-2025) at
Jawahar Lal Nehru Medical College, Bhagalpur. Midstream urine samples from 100 clinically suspected UTI
patients were processed using standard microbiological techniques. The Kirby—Bauer disc diffusion method was
used to test for antimicrobial susceptibility, as per CLSI guidelines. Descriptive statistics and the chi-square test
were used to do the statistical analysis.

Results: 62% of the samples showed significant bacteriuria. Escherichia coli was the most common isolate
(45.2%), followed by Klebsiella pneumoniae (21.0%). There was a lot of resistance to ampicillin and
cotrimoxazole, but nitrofurantoin and carbapenems were more sensitive.

Conclusion: The study highlights a high prevalence of multidrug-resistant uropathogens, emphasizing the need
for continuous surveillance and rational antibiotic use.
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Introduction

Urinary tract infections (UTIs) constitute a
significant public health problem impacting
individuals across all age groups and both genders,
with a greater incidence observed in females due to
anatomical and physiological factors [1]. UTlIs
constitute a considerable percentage of community-
acquired and nosocomial infections, resulting in
significant morbidity and healthcare expenditures
[2]. The causes of UTIs change over time and in
different places, but Escherichia coli is still the
most common pathogen in the world [3].

The widespread and often irrational use of
antibiotics has contributed to the emergence of
antimicrobial resistance among uropathogens,
limiting therapeutic options and increasing the risk
of treatment failure [4]. Resistance to commonly
prescribed  drugs such as  Dbeta-lactams,
fluoroquinolones, and cotrimoxazole has been
increasingly reported from both developed and
developing countries [5]. In India, the burden of
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antibiotic resistance is particularly alarming due to
easy over-the-counter availability of antibiotics and
inadequate antimicrobial stewardship [6].

Knowledge of local bacterial profiles and their
susceptibility patterns is essential for formulating
empirical treatment guidelines and improving
patient outcomes [7]. Tertiary care hospitals, which
manage complicated and referred cases, often
encounter higher rates of resistant organisms [§].
Periodic surveillance studies are therefore crucial to
monitor trends in uropathogens and resistance
patterns [9].

This study was undertaken to analyze the bacterial
spectrum causing UTIs and their antibiotic
resistance patterns in a tertiary care hospital in
eastern India, thereby providing evidence-based
data to guide clinicians in appropriate antibiotic
selection [10—13].

Materials and Methods
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Study Design and Setting: A prospective
observational study was conducted in the
Department of Microbiology, Jawahar Lal Nehru
Medical College, Bhagalpur, over a period of one
year (2024-2025).

Study Population and Sample Size: A total of
100 patients clinically suspected of having UTIs
were included. Patients of all age groups and both
genders were enrolled after obtaining informed
consent.

Inclusion and Exclusion Criteria: Patients with
symptoms suggestive of UTI were included.
Patients already on antibiotics or with contaminated
samples were excluded.

Sample Collection and Processing: Midstream
clean-catch urine samples were collected in sterile
containers. Samples were cultured on CLED and
MacConkey agar and incubated at 37°C for 24
hours. Significant bacteriuria was defined as >10"5
CFU/mL.

Identification and Antibiotic Susceptibility
Testing: Bacterial identification was performed
using standard biochemical tests. Antibiotic

susceptibility testing was done by Kirby—Bauer
disk diffusion method following CLSI guidelines.

Statistical Analysis: Data were analyzed using
SPSS version 26. Categorical variables were
expressed as percentages. Chi-square test was used
to assess association between variables, with p <
0.05 considered statistically significant.

Results

A total of 100 urine samples from clinically
suspected UTI patients were processed during the
study period. Out of these, 62 samples showed
significant bacteriuria, giving an overall culture
positivity rate of 62%, while 38 samples showed no
growth.

Gender-wise Distribution of Culture Positive
Cases: There were 62 culture-positive cases, and
37 of them (59.7%) were females and 25 of them
(40.3%) were males. This shows that females were
more likely to be affected. There was a statistically
significant difference in culture positivity between
females and males (x> = 4.72, p = 0.03), which
means that females are more likely to get UTIs.
Table 1 shows the gender-wise distribution of
culture-positive cases.

Table 1: Gender-wise Distribution of Culture Positive UTT Cases (n = 62)

Gender Number of cases Percentage (%)
Male 25 40.3
Female 37 59.7
Total 62 100

Distribution of Uropathogens Isolated: A total of
62 bacterial isolates were recovered from culture-
positive samples. Escherichia coli was the most
predominant organism isolated in 28 cases (45.2%),
followed by Klebsiella pneumoniae in 13 cases

(21.0%). Other organisms included Enterococcus
spp. (14.5%), Pseudomonas aeruginosa (11.3%),
and Staphylococcus aureus (8.0%).

The distribution of uropathogens is summarized in
Table 2 and graphically represented in Figure 1.

Table 2: Distribution of Uropathogens Isolated from Urine Samples (n = 62)

Organism Number of isolates Percentage (%)
Escherichia coli 28 45.2

Klebsiella pneumoniae 13 21.0

Enterococcus spp. 9 14.5

Pseudomonas aeruginosa 7 11.3

Staphylococcus aureus 5 8.0

Total 62 100
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Percentage Distribution of Uropathogens Isolated from Urine Samples
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Figure 1: Bar diagram showing percentage distribution of uropathogens isolated from urine samples.

Antibiotic Susceptibility Pattern of
Uropathogens: Antibiotic susceptibility testing
showed that the bacteria were very resistant to
common antibiotics, especially ampicillin and
cotrimoxazole. E. coli was most resistant to
ampicillin (75%) and cotrimoxazole (68%), but it
was more sensitive to nitrofurantoin (78%) and
imipenem (95%).

Klebsiella pneumoniae isolates also demonstrated
high resistance to ampicillin (82%) and
ciprofloxacin (64%). Enterococcus spp. showed
comparatively higher sensitivity to nitrofurantoin
(72%).

The antibiotic susceptibility pattern of major
isolates is shown in Table 3.

Table 3: Antibiotic Susceptibility Pattern of Major Uropathogens (%)

Antibiotic E. coli (n=28) Klebsiella (n=13) Enterococcus (n=9)
Ampicillin 25 18 30

Cotrimoxazole 32 28 35

Ciprofloxacin 40 36 42

Nitrofurantoin 78 65 72

Imipenem 95 92 NA

A statistically significant difference in resistance
was  observed  between  ampicillin  and
nitrofurantoin among E. coli isolates (y*> = 18.6, p <
0.001), indicating  superior efficacy  of
nitrofurantoin.

Antibiotic Resistance Pattern of Escherichia
coli: Since E. coli was the predominant isolate, its
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resistance pattern was analyzed separately. The
highest resistance was observed against ampicillin
(75%), followed by cotrimoxazole (68%) and
ciprofloxacin (60%). Resistance to nitrofurantoin
was relatively low (22%), while imipenem showed
minimal resistance (5%). This resistance profile is
illustrated in Figure 2.

International Journal of Current Pharmaceutical Review and Research

1005




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

Antibiotic Resistance Pattern of Escherichia coli
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Figure 2: Bar chart depicting antibiotic resistance pattern of Escherichia coli isolates.

Summary of Key Statistical Findings

In the current study, the overall culture positivity
rate for clinically suspected urinary tract infection
cases was 62%. There were significantly more
culture-positive UTIs in women than in men
(59.7% vs. 40.3%), and this difference was
statistically significant (> = 4.72, p = 0.03).
Escherichia coli was determined to be the
predominant uropathogen, representing 45.2% of
all isolates. The antibiotic susceptibility analysis
showed that gram-negative isolates, especially E.
coli, were very resistant to ampicillin and
cotrimoxazole. On the other hand, nitrofurantoin
was much more effective than ampicillin (y*> = 18.6,
p < 0.001), which shows that it is better for
empirical therapy. Carbapenems, particularly
imipenem, exhibited the highest overall sensitivity
rates (>90%) against gram-negative uropathogens.
These findings collectively underscore a
statistically significant prevalence of antimicrobial
resistance among UTI pathogens and highlight the
necessity of evidence-based antibiotic selection
guided by local susceptibility data.

Discussion

Urinary tract infections continue to be a prevalent
clinical problem in tertiary care hospitals, where
complex and recurrent cases are often observed.
The current study found a culture positivity rate of
62%, which is similar to earlier hospital-based
studies and reflects appropriate clinical suspicion
and microbiological confirmation [14,15].

Escherichia coli was the most common
uropathogen (45.2%), followed by Klebsiella
pneumoniae and other gram-positive and non-
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fermenting organisms. This distribution aligns with
prior studies that have identified E. coli as the
predominant cause of UTlIs, attributable to its
virulence factors, such as adhesion and biofilm
formation [16,17]. The notable isolation of
Klebsiella, Enterococcus, and Pseudomonas species
highlights the diverse etiological spectrum of UTIs
in tertiary care settings, often associated with
hospitalization and prior antibiotic exposure [18—
20].

A high level of resistance to commonly used
antibiotics such as ampicillin, cotrimoxazole, and
fluoroquinolones was observed, in line with
resistance trends reported from other Indian studies
[21,22]. In contrast, nitrofurantoin demonstrated
better activity against most isolates, supporting its
continued role as an effective oral agent for
uncomplicated UTIs, as recommended by current
guidelines [23]. Carbapenems showed the highest
sensitivity rates; however, their use should be
restricted to severe or multidrug-resistant infections
to prevent further resistance development [24].

Overall, the findings emphasize the importance of
continuous surveillance of uropathogens and their
antimicrobial susceptibility patterns. Institution-
specific antibiograms and rational antibiotic use are
essential to optimize empirical therapy and limit
the spread of antimicrobial resistance [25].

Conclusion

UTIs at this tertiary care hospital were
predominantly caused by E. coli, with a high
prevalence of resistance to commonly used
antibiotics. Nitrofurantoin remains a good choice
for oral use, but carbapenems should be used with
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care. Regular monitoring of resistance patterns is
imperative for guiding empirical therapy.
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