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Abstract

Introduction: Urinary Tract Infections are one of the most common bacterial infections 
affecting women globally. Increasing antimicrobial resistance has posed a significant 
challenge in treatment where the empirical use of antibiotics is widespread. This 
study aimed to evaluate the bacterial etiology, antimicrobial susceptibility patterns 
and prevalence of multidrug resistance among female urinary isolates in Nepal.

Methods: A retrospective study was conducted at Dhulikhel Hospital from August 
2022 to August 2025. All the urine samples from female patients submitted for 
culture and sensitivity testing were included. Standard microbiological methods were 
used for bacterial isolation, identification, and antimicrobial susceptibility testing 
following CLSI guidelines. Data were analysed to determine species distribution, 
sensitivity patterns, and MDR prevalence across age groups.

Results: Of the 37,032 samples processed, 25,344 were from female patients. The 
culture positivity rate among female patients was 22.0%. Among gram negative 
isolates, Escherichia coli (44.5%) was the most predominant organism and showed 
high susceptibility to colistin (95-100%), amikakcin (85-100%) and imipenem (81-
100%). Among gram positive isolates, Staphylococcus saprophyticus (1.0%) was 
most frequent and vancomycin and linezolid were seen to be highly sensitive. 
The prevalence of multidrug-resistance among the females was 7.4%. The elderly 
population (11.3%) was more burdened (11.3%) than adults and pediatric patients 
(p<0.05).

Conclusion: Escherichia coli remains the leading cause of UTI among females, 
with an alarming resistance to the first-line antibiotics. The findings in this study 
emphasizes the need for rational antibiotic use guided by local antimicrobial 
susceptibility patterns to limit the emergence and spread of multidrug-resistant 
organisms.
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Introduction
Urinary Tract Infection (UTI) is one of the most common 
infections encountered in the community and is a common 
infection contributing to morbidity in outpatient and 
hospitalized patients.1 UTI is quite frequently encountered 

among people in developing countries compared to 
developed countries. The difference is mostly due to lack 
of proper information and education.2 The burden of the 
disease is even more significant among female gender 
because of specific anatomical feature and hormonal 
changes occurring at different stages of development 
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of female.3 In Nepal, high occurrence of UTI has been 
linked with illiteracy among females and unavailability of 
toilets facility was found to be strongly associated with 
UTI.4 About half of the female population is estimated 
to experience UTI at least once in their lifetime and one 
in those three women receive antimicrobial therapy.5 
Globally, the most common uropathogens has been 
found to be Eshcherichia coli (E.coli)  followed by other 
enterobacteriaceae like Klebsiella spp. and Proteus spp.6 
Increasing number of Gram Positive Cocci (GPCs)  like 
Staphylococcus saprophyticus and Enterococcus spp. has 
been found as pathogens causing UTI.7 

Antimicrobial Resistance (AMR) has also become 
alarmingly common public health threat especially in 
developing countries like Nepal where haphazard use of 
antibiotics, self-medication and poor infection-control 
practices is very common.8,9

Regular and effective surveillance of antibiotic sensitivity 
patterns of uropathogens is important in dealing with 
emerging problem of Multidrug-Resistance (MDR) and 
also provides guidelines for more effective empirical 
treatment.10

Methods
This retrospective descriptive study was conducted in 
female patients visiting Dhulikhel Hospital between 
August 2022 and August 2025. 

Ethical approval was obtained from Institutional Review 
Committee of Kathmandu University School of Medical 
Sciences (KUSMS) before the study was conducted. (IRC-
KUSMS Approval No. 205/25)

The analysis of the report was performed at department 
of Microbiology, Dhulikhel Hospital. All positive urine 
and culture sensitivity reports of female patients were 
included in the study. All age groups of patients were 
selected. The samples were plated on Cystine Lactose 
Electrolyte deficient Media (CLED) and MacConkey Agar 
by semi-quantitative method using the calibrated loop 
technique. The plates were incubated overnight at 37C. 
Pure growth of an isolate with a count of >105 Colony 
forming Unit (CFU) was considered significant and further 
biochemical tests were performed for identification of the 
bacteria. Antibiotic susceptibility test were performed for 
all bacterial isolates using a modified Kirby – Bauer disk 
diffusion method according to the guidelines of Clinical 
and Laboratory Standard Institute (CLSI) on Mueller 
Hinton Agar.

We manually reviewed laboratory paper records to select 
urine cultures. The selected culture reports were viewed 
and extracted into a computerized database (Statistical 
Package for Social Sciences, Version 16.0) as the primary 
data source. True positive cultures were those with 

identified bacteria and corresponding susceptibility 
results. Multidrug-resistance was defined as resistance 
to at least one agent in three or more antimicrobial 
classes. Categorical variables were summarized using 
frequencies and percentages. The chi-square test was 
applied to assess the association between age groups 
and MDR status, with p<0.05 considered statistically 
significant. The quality of the abstracted data was 
assessed by comparing paper records with electronic 
entries. Disagreements between the data were resolved 
by confirming with the data entry team. The extracted 
information included patient demographics, bacterial 
isolates and their antibiogram. Culture and sensitivity of 
urine culture reports from the department of Microbiology 
were excluded from entry based on incomplete data, 
if results regarding the positivity are inconclusive. 
Confidentiality was maintained throughout the study.

Results
A total of 37,032 samples were processed over the 
three-year period, among which 25,344 were female. The 
number of positive isolates among female patients were 
5,595, which is 22% of total females tested.

Among all the bacterial pathogens, E.coli was the most 
frequent organism covering 44.5% of total organisms 
followed by Klebsiella spp. occupying around 7% of the 
total bacterial organism and then Proteus mirabilis (2.1%), 
Staphylococcus saprophyticus (1.0%) and Enterococcus 
spp. (0.7%) respectively.

Gram negative bacteria were highly sensitive to colistin 
(95-100%), amikakcin (85-100%) and imipenem (81-100%) 
but exhibited noticeable resistance to ampicillin and 
3rd generation cephalosporins (35-45%). Vancomycin 
and linezolid were highly sensitive to gram-positive 
organisms.

The prevalence of MDR among the females was 7.4%. The 
elderly population was seen to be more burdened (11.3%) 
than adults (6.8%) and pediatric patients (6.2%) (p<0.05).
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Table 1: Distribution of pathogens in Female Isolates

Pathogen Count Percentage (%)
Escherichia coli 2677 44.65
Pseudomonas 41 0.68
Acinetobacter 49 0.82
Citrobacter 30 0.5
Proteus mirabilis 37 0.67

Proteus vulgaris 16 0.27

Klebsiellaoxytoca 27 0.45

Klebsiellapneumoniae 431 7.19

Enterobacter 42 0.7

Enterococcus 547 9.12

Methicillin resistant Staphylococcus 
aureus

13 0.22

ESBL 235 3.92

Staphylococcus aureus 31 0.52

Staphylococcus saprophyticus 62 1.03

Figure 1:  Bacterial trend analysis in period of three 
years

Table 2: Antibiotic Susceptibility of Gram Negative organisms

Antibiotic Escherichia 
coli(n=2677)

Citrobacte-
r(n=30)

Proteus 
vulgar-
is(n=16)

Proteus mi-
rabilis(37)

Pseudomo-
nas(n=41)

Klebsiella 
oxyto-
ca(n=27)

Klebsiella 
pneumoni-
ae(n=431)

Enterobac-
ter(n=42)

Acineto-
bacte-
r(n=49)

Ciproflox-
acin

1169(43.7 %) 12(42.9 %) 9(57.1 %) 23(62.5 %) 18(44.4 %) 10(40.0 
%)

212(49.4 %) 29(69.2 %) 23(47.6 
%)

Norfloxacin 1531(57.2 %) 15(50.0 %) 10(62.5 %) 24(66.7 %) 0(0.0 %) 13(50.0 
%)

246(57.1 %) 29(71.4 %) 21(44.4 %)

Nitrofuran-
toin

1884(70.4 %) 17(57.1 %) 2(14.3 %) 4(11.1 %) 32(80.0 %) 16(60.0 
%)

191(44.4 %) 7(16.7 %) 0(0.0 %)

Cotrimox-
azole

1697(63.4 %) 9(33.3 %) 6(42.9 %) 18(50.0 %) 16(40.0 %) 18(66.7 
%)

265(61.5 %) 29(71.4 %) 26(55.0 
%)

Cefixime 939(35.1 %) 12(42.9 %) 6(42.9 %) 27(75.0 %) 0(0.0 %) 4(16.7 %) 152(35.3 %) 21(50.0 %) 0(0.0 %)
Cefopera-
zone

1121(41.9 %) 22(75.0 %) 13(83.3 %) 27(75.0 %) 0(0.0 %) 0(0.0 %) 172(40.0 %) 31(75.0 %) 0(0.0 %)

Ceftriaxone 1177(44.0 %) 18(60.0 %) 13(83.3 %) 27(75.0 %) 0(0.0 %) 4(16.7 %) 151(35.1 %) 19(46.2 %) 2(5.3 %)
Ceftazidime 1873(70.0 %) 0(0.0 %) 16(100.0 %) 0(0.0 %) 20(51.2 %) 27(100.0 

%)
0(0.0 %) 0(0.0 %) 21(44.4 %)

Ampicillin 685(25.6 %) 8(28.6 %) 0(0.0 %) 8(22.2 %) 27(66.7 %) 0(0.0 %) 92(21.5 %) 0(0.0 %) 7(15.8 %)
Piperacil-
lin-tazobac-
tam

2031(75.9 %) 9(33.3 %) 16(100.0 %) 37(100.0 %) 24(60.0 %) 18(66.7 
%)

170(39.5 %) 21(50.0 %) 30(61.9 %)

Gentamicin 2390(89.3 
%)

24(80.0 %) 13(85.7 %) 27(75.0 %) 21(53.5 %) 18(66.7 
%)

281(65.2 %) 29(71.4 %) 52.2 %

Amikacin 2283(85.3 
%)

30(100.0 
%)

12(80.0 %) 0(0.0 %) 24(59.5 %) 27(100.0 
%)

195(45.3 %) 25(60.0 %) 25(55.0 
%)

Imipenem 2168(81.0 %) 30(100.0 
%)

8(50.0 %) 0(0.0 %) 5(13.0 %) 10(40.0 
%)

199(46.2 %) 25(60.0 %) 22(45.0 
%)

Meropenem 2125(79.4 %) 30(100.0 
%)

5(33.3 %) 18(50.0 %) 6(16.7 %) 10(40.0 
%)

215(50.0 %) 25(60.0 %) 26(55.0 
%)

Colistin 2561(95.7 %) 30(100.0 
%)

0(0.0 %) 0(0.0 %) 41(100.0 %) 27(100.0 
%)

383(88.9 
%)

21(50.0 %) 44(90.0 
%)
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Table 3: Antibiotic Susceptibility of gram positive organisms

Antibiotic Enterococcus(n=547) Staphylococcus aureus(n=31) Staphylococcus saprophyticus(n=62)

Ciprofloxacin 196(36.0 %) 12(40.0 %) 54(87.5 %)

Norfloxacin 547(100.0 %) 0(0.0 %) 0(0.0 %)

Nitrofurantoin 415(76.0 %) 31(100.0 %) 62(100.0 %)
Ampicillin 357(65.3 %) 0(0.0 %) 0(0.0 %)

Gentamicin 368(67.3 %) 31(100.0 %) 62(100.0 %)

Cloxacillin 0(0.0 %) 22(71.4 %) 34(55.6 %)

Erythromycin 0(0.0 %) 12(40.0 %) 20(33.3 %)

Vancomycin 505(92.5 %) 31(100.0 %) 62(100.0 %)

Linezolid 547(100.0 %) 31(100.0 %) 62(100.0 %)

Table 4:  MDR among culture-positive female patients

Age Group Multidrug Resistant n (%) Non-Multidrug Resistant n (%) Total p-value Remark
Pediatric (<15 yrs) 63 (6.2%) 947 (93.8%) 1010 <0.05 Significant
Adult (15–59 yrs) 252 (6.8%) 3453 (93.2%) 3705
Elderly (≥60 yrs) 99 (11.3%) 781 (88.7%) 880 <0.05 Significant
Total 414 (7.4%) 5181 (92.6%) 5595

Discussion
This study has confirms that female population are 
more prone to urinary tract infection than males which 
aligns with findings from studies across Nepal and other 
countries.11,12,13 The various anatomical factors like shorter 
urethra, pregnancy and hormonal variations enhance the 
higher rate of infection in females.3,13 

As with most global and regional studies 14-17 E. coli 
was found to be the most common uropathogen in our 
study. Its predominance is attributed to various factors 
such as adhesins, fimbriae and biofilm formation that 
facilitates colonization of the urinary tract.18 The second 
most common isolate was Klebsiella pneumoniae, which 
also was consistent with other studies and has been 
increasingly isolated in both community and hospital 
acquired UTIs.19

The antimicrobial resistance profile revealed in this 
study is a serious public health concern. High resistance 
to ampicllin and cephalosporins seen in our study is 
similar to the results reported across other South Asian 
countries, where there is widespread empirical use of 
β-lactams and fluoroquinolones.16,20 Carbapenems and 
aminoglycosides are still the most effective antimicrobial 
agents against Gram-negative bacteria despite reports 
of emerging resistance, which suggests dissemination of 
carbapenemase genes.21 Similarly, the high sensitivity of 
Gram-positive bacteria to linezolid and vancomycin favor 
their use as last-resort antimicrobials.22 

A disturbing observation in this study was rising trend of 
Extended Spectrum Beta-Lactamase (ESBL) producing 

and MDR isolates over the study period. The emergence 
of ESBL from nil in the first year to 128 in the third year 
reflects an alarming rising trend of multidrug resistance 
in females.  Similar results have been reported in other 
studies across the countries.11,12,23 This might be the result 
the of the haphazard use of antibiotics due to lack of 
monitoring and proper knowledge about the use, which 
has escalated the rising trend of multidrug-resistant 
organisms. This study has revealed that 7.4% the isolates 
were multidrug-resistant. The higher MDR prevalence 
among elderly females observed in this study (11.3%)  is 
similar to previous findings that indicate that advanced 
age, comorbidities and recurrent antibiotic exposure 
increase resistance risk.23,24 The significant difference in 
MDR across age groups (p < 0.05), shows the importance 
of antibiotic selection based on patient demographics. 

Conclusion
The findings highlight the urgent need for antimicrobial 
stewardship programs (ASP) and periodic resistance 
surveillance at both institutional and national levels. 
Rationalizing the empirical use of broad-spectrum 
antibiotics, developing and regularly updating local 
antibiograms, and reinforcing infection control practices 
are essential to restrict AMR in Nepal. Clear reporting 
of ESBL- and MDR-producing isolates is crucial for 
accurate interpretation and comparison across studies. 
Furthermore, integration of molecular diagnostics to 
detect ESBL, AmpC, and carbapenemase genes would 
enhance resistance surveillance and support targeted 
therapeutic strategies.
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