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Antibiotic Susceptibility Pattern of Bacteria Causing Urinary Tract Infection at Nepalgunj 
Medical College
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ABSTRACT

Introduction: Urinary Tract Infection is one of the most common infectious diseases affecting people of all age groups. Resistance 
to antibiotics is highly prevalent in bacterial isolates. Aims: This study was carried out to isolate the different microbial agents and 
evaluate their antibiograms pattern. Methods: Hospital based descriptive cross sectional study was conducted over the period 
of October 2021 to January 2022 at Nepalgunj Medical College, Kohalpur, Nepal. 292 urine samples were inoculated on cysteine 
lactose electrolyte deficient agar and incubated at 37 0C in incubator. After overnight growth, Gram positive and Gram negative 
bacteria were identified on the basis of different biochemical tests. Antibiotic sensitivity test was performed by Kirby-Bauer disk 
diffusion method. Results: Out of 292 urine samples, 28.76 % showed microbial growth. Majority of isolates were Escherichia coli 
and Staphylococcus aureus. Most vulnerable age group was 26-50 years. Overall pathogens were sensitive to amikacin, gentamicin, 
nitrofurantoin but resistant to cefixime. Conclusion: Regular surveillance of the resistance is required among microorganisms to 
ensure the appropriate therapy of Urinary tract infection.
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INTRODUCTION

Urinary tract infection (UTI) is defined as a disease caused 
by microbial invasion of the genitourinary tract that extends 
from the renal; cortex of kidney to the urethral meatus. Global 
incidence of UTI in 2019 was 404 million and mortality because 
of UTI increased by 140.18% as compared to 1990.2 Females 
are at greater risk of developing a UTI than male. Occurrence 
of UTI is very common in female due to shorter urethra, large 
bacterial load in uroepithelial mucosa, obstruction in the urinary 
tract, sexual activity and pregnancy The Common symptoms 
are frequent urination, discolored urine, pain when urinating 
and pelvic or rectal pain.3 The prevalence of UTIs increases 
with age.4 The prevalence of UTI rates across the Nepal show 
in varies, 21.3 %5, 27.1%6, 23.34%7, 37.84%.8 The commonest 
bacterium of urinary tract infection is Escherichia coli (E. coli)6 
with isolation rates between 55-90 percent.3 Other possible 
pathogens are Klebsiella spp., Proteus spp., Pseudomonas 
spp., Staphylococcus spp., Streptococcus spp.,6 E. faecalis, 

Citrobacter freundii, Enterobacter aerogenes and Coagulase 
Negative Staphylococci (CoNS). In recent years, widespread 
use of antibiotics has resulted in an increasing incidence of 
antibiotic resistance among the urinary tract pathogens all 
over the world. Worldwide, emerging of antibiotic resistance 
is increasing among the urinary pathogens.9 Antibiotics are 
the typical treatment for a UTI and the drugs most commonly 
recommended are sulfamethoxazole-trimethoprim, amoxicillin, 
nitrofurantoin, ampicillin, ciprofloxacin and levofloxacin.3

METHODS

This study was hospital based descriptive cross sectional study. 
This study was conducted over a period of October 2021 to 
January 2022 at Nepalgunj Medical College, Kohalpur, Nepal. 
The sample size was calculated and was 292. 
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Sample Collection

The mid-stream urine (10–20ml) samples were collected in 
the sterile dry, wide-mouthed, leak-proof container. Patient’s 
details were recorded along with the urine sample. The urine 
sample were transferred to the microbiology laboratory and 
processed within two hours. Samples were processed following 
the Clinical and Laboratory Standard Institute (CLSI) guidelines 
2021.10

Sample Processing and bacterial identification

A loopful of urine sample was streaked with the help of a 
nichrome wire loop of 4mm (0.004 ml) on cysteine lactose 
electrolyte deficient (CLED) agar media. The plates were 
incubated at 370C in incubator for 24 hours. After overnight, 
growth was observed and Gram stain of colony was performed 
to identify it as Gram positive cocci (GPC) or Gram negative 
bacilli (GNB). If growth was not seen on media, again 
plates were kept for another 24 hours. Catalase test and 
slide coagulase test were performed in any GPC colony for 
presumptive identification of Staphylococcus. Oxidase test was 
performed in NLF (non-lactose fermenting) colony to rule out 
Pseudomonas. Indole test, triple sugar iron (TSI) test, Urease 
test and Citrate test were put in GNB growth. All biochemical 
tests were incubated in incubator at 37 0C for 24 hours. Colony 
count of growth was determined by multiplying 100 to number 
of colony as CFU/ml. Any count more than 105 CFU/ ml was 
considered significant. Inoculums of growth in peptone water 
was made and adjusted to 0.5 McFarland as per CLSI (clinical 
and laboratory standard institute) guidelines.11Then the 
inoculums were seeded into Mueller Hinton agar (MHA) by 
lawn culture method with the help of sterile swab stick. The 
antibiotics susceptibility testing was done in Mueller Hinton 
agar following CLSI guidelines 2021.12

Antibiotic Panel

There were 14 antibiotics tested namely, amikacin (AK:30μg), 
ampicillin/sulbactam (A/S:10/10μg), amoxicillin/clavulinic 
acid (AMC:20/10μg), cefixime (CFM:5μm), cefpodoxime 
(CPD:10μg), ciprofloxacin (CIP:5μg), clindamycin (CD:2μg), 
cotrimoxazole (COT:25μg), doxycycline (DO:30μg), gentamicin 
(GEN:10μg), meropenem (MRP:10μg), nitrofuratoin (NIT:300 
μg), norfloxacin (NX:10μg), ofloxacin (OF:5μg). Isolates were 
classified as sensitive, intermediate and resistant consistent 
with the standardized table supplied by quality control limits 
for antibiotics from HiMedia13 and Biogram14.

Data Analysis

Data collection was done in preformed data collection sheet 
and results. Collected data was coded as per variables and 
enter in Microsoft Office Excel Worksheet and analyzed. 
Categorical variables were described with counts.

RESULTS

There were 292 urine samples examined in this study, 86 
(29.45%) samples were collected from male among which 26 
(8.90%)were found to be growth positive and 206(70.55%)

samples were collected from female among which 58(19,86%)
were found to be growth positive. The hospital prevalence 
of UTI was 84(28.76 %). The male to female ratio was 1:2.39. 
(Table I). Out of 116 patients, 91 were vaccinated and enrolled 
in the study.

Gender
Isolates

Total Positive Prevalence (%) Negative

Male 86 26 30.23% 60

Female 206 58 28.15% 148

Total 292 84 28.76% 208

Table I: Gender and isolates wise distribution of patients

Among 84 growths, bacterial isolates were 81(27.73%) and yeast cells 
in  3(1.03%) samples. Out of 81 bacterial isolates, 34 were GPC and 47 
were GNB. Three species of GPC were grown, Staphylococcus aureus 
(35.71%) was isolated as most prevalent and Enterococcos faecalis 
(1.19%) was the least frequent bacteria. Similarly, four species of GNB 
were isolated during the study. The most prevalent bacteria obtained 
were E. coli (32.14%) and Acinetobacter spp (2.38%) was the least 
frequent bacteria is presented in Table II

Bacteria Number Percentage (%)

GPC

Staphylococcus aureus 30 35.71

Streptococcus spp 3 3.58

Enterococcos faecalis 1 1.19

GNB

E. coli 27 32.14

Klebsiella spp 12 14.28

Pseudomonas spp 6 7.14

Acinetobacter spp 2 2.38

Yeast 3 3.58

Total 84 100

Table II: Bacterial/Yeast cells isolated from urine samples

Age-wise distribution of patients showed that the highest 
number of bacterial growth 54(64.28%)  falls in the age group 
of 26-50 years then followed by 18(21.42%) in the age group 
less than 25 years, 11(13.09%) in the age group of 51-75 years 
and 1(1.19%) in the age group in more than 76 years. The 
association of UTI with different age group and gender of the 
patients (Table III).

Age Male Female Isolate (%)

0-25 21 70 18 
(6.17)

26-50 49 115 54 
(18.49)

51-75 12 19 11 
(3.76)

>76 4 2 1 
(0.34)

Total 86 206 84 
(28.76)

Table III: Age and gender wise distribution in relation to isolates
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There were 14 antibiotics tested against different bacterial 
isolates in this study. The majority Satphylococcus aureus and 
E. coli were found to be resistant against cefixime but sensitive 
to doxycycline. Psedomonas was sensitive to amikacin 
and gentamicin but resistant against almost all the tested 
antibiotics. Isolates and antimicrobial sensitivity are shown in 
Table IV.

Antibiotics/
Bacteria

GPC GNB

S. 
aureus

Strept 
spp

E. 
faecalis E. coli Kleb 

spp Pseudo Acineto

AK

S 3
 (10%) - - 7 

(26%)
2 

(17%)
2 

(33%)

I - - - - - - -

R - - - - - - -

AS

S - - - - - - -

I - - - - - - -

R 2
 (6%) - - - 2

(17%)
1 

(17%) -

AMC

S 18 
(60%)

1 
(33%) - 5 

(19%)
6 

(50%) - -

I 6 
(20%) - - 10 

(37%)
3 

(25%) - 1 
(50%)

R 2 
(6%) - 1 

(100%)
7 

(26%)
2 

(17%)
5

(83%)

CFM

S 3 
(10%)

1
 (33%) - 7 

(26%)
1

 (8%) - -

I 7 
(23%)

1
 (33%) - 7 

(26%)
3 

(25%) - -

R 17 
(56%) - - 13 

(48%)
3 

(25%)
4

(67%)
2

(100%)

CPD

S 6 
(20%)

2 
(66%) - 6 

(22%)
3 

(25%) - -

I 5 
(16%) - - 4 

(15%)
3 

(25%) - 1
 (50%)

R - - - - - 2 
(33%) -

CIP

S 8 
(26%)

2
 (66%) - 5

(19%)
3

(25%)
3 

(50%)

I 8
 (26%) - - 5 

(19%)
1 

(8%) - 2 
(100%)

R 2 
(6%) - - 6 

(22%)
1 

(8%) - -

CD

S 5
 (16%) - - - - - -

I 1 
(3%) - - - - - -

R - - - - - - -

COT

S 6 
(20%)

1 
(33%) - 7

(26%)
3

(25%) - 1 
(50%)

I 6
 (20%) - - 1 

(3%)
3 

(25%) - 1
 (50%)

R 8
 (26%) - 1 

(100%)
9 

(33%)
1 

(8%)
3 

(50%) -

DO

S 15 
(50%)

1 
(33%) - 13 

(48%)
3 

(25%) - 2 
(100%)

I 2 
(6%)

1 
(33%)

1 
(100%)

4 
(15%)

2 
(17%)

2
(33%) -

R 8 
(26%) - - 3 

(11%)
3 

(25%)
3

 (50%) -

GEN

S 8
(26%)

2 
(66%)

1 
(100%) - 4 

(33%)
1

 (17%)
1 

(50%)

I - - 6 
(22%) - - - -

R - - - 2 
(7%) - - -

MRP

S 1
 (3%) - - 1 

(3%)
2 

(17%)
1 

17%) -

I - - - - - - -

R - - - - - - -

NIT

S 17 2 
(66%)

1 
(100%)

17 
(63%)

4 
(33%) - 2

 (100%)

I 6 
(20%) - - 2

 (7%)
5 

(42%) - -

R 2
 (6%) - - 1

 (3%) - 5
 (83%) -

NX

S - 1 
(3%) - 1 

(3%)
1 

(8%) - -

I 5 
(16%)

1 
(3%) - - 1 

(8%)
1

 (17%) -

R - - - 3 
(11%) - 1 

(17%) -

OF

S 2
 (6%) - - 4 

(15%)
2 

(17%) - -

I 6 
(20%) - - 1 

(3%)
1

 (8%) - -

R 1
 (3%)

1
 (33%)

6 
(22%)

3 
(25%)

2
 (33%) -

Total 30 3 1 27 12 6 2

Table IV: Number of antimicrobial sensitivity against different bacterial 
isolates

Staphylococcus aureus (S. aureus), Streptococcus spp. (Strept), 
Enterococcus faecalis (E. faecalis), Echerichia coli (E.coli), 
Klebsiella spp. (Kleb. spp.), Pseudomonas spp (Pseudo), 
Acinetobacter spp (Acineto)

DISCUSSION

The study was done to isolate the different microorganism 
and evaluate the current antimicrobial susceptibility pattern. 
Numbers of females are higher than male. The hospital 
prevalence of UTI was 28.76 % which was higher in comparison 
to the finding of 19.7%15 but lower in comparison of 37.4%.16 

There are many methods used to calibrate the analysis of 
bacterial uropathogens.

Among 292 bacterial isolates, 59.52% were GNB and 40.48% 
were GPC. In this study, GNB were slightly more encountered 
than GPC. There are three types of GPC and four types of GNB 
isolated in this current study. Among them, Staphylococcus 
aureus (35.71%) is was commonest in GPC followed by 
Streptococcus spp (3.58%) and Enterococcos faecalis (1.19%). 
Similarly, E. coli (32.14%) encountered as higher percentage 
in GNB followed by Klebsiella spp (14.28%), Pseudomonas 
spp (7.14%) and Acinetobacter spp (3.58%). This finding was 
similar with study done at Bharatpur by Adhikari S6 and in 
Kathmandu by Raza S.15

In this study, the urinary isolates showed high degree of 
resistance to cefixime but sensitive to amikacin, nitrofurantoin, 
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ciprofloxacin and gentamicin. The above mentioned result 
correlates with study conducted by S. Raza.15

LIMITATIONS

There are different environmental conditions, different factors 
like sexual behavior (sexually active individuals and unnatural 
sexual activities are more prone to exposed the UTI), lack of 
sanitary materials such as access of water, host factors, hygiene 
practices, different socioeconomic status and also not studied 
the underlying primary disease which predispose to UTI like 
urinary tract stone, diabetes mellitus, immunocompromised 
patients. These confounding factors are not studied which 
might have influenced the result. So the results of this study 
cannot be generalized.

CONCLUSION

In GNB, Klebsiella spp. was the second most common isolates 
after E.coli in this study. Isolates were most resistant to 
cefexime, ampicillin and were most sensitive to nitrofurantoin 
and meropenem, amikacin, ciprofloxacin and gentamicin. 
Clindamycin and amoxicillin/clavulinic acid were still useful for 
better result against GPC.
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