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Introduction
Infection of the urinary tract is the most common 
non-intestinal infection among the female 
population globally (Dielubanza 2011). It is 
estimated that about one-third of adult females 
experience an episode of cystitis (infection of 
the bladder) at least once, and these episodes can 
reoccur. Serious consequences like kidney damage 
and renal failure may occur if the predisposing 
factors are not kept in check(Minardi et al, 2011). 
The aetiology of urinary tract infection (UTI) is 
consistent worldwide. The pathogenesis of UTI 
involves ascending infection of the urinary tract 
in susceptible women. The common organisms 

involved are the coliform bacteria that colonizes 
the perineum (Proteus species and other Gram-
positive rods cause 80-90% Escherichia coli, 
5-10% Staphylococcus saprophyticus, and the 
remainder) (ZalmanoviciTrestioreanu et al, 2010).

 The prevalence of UTI is higher in female 
than in the male. The most crucial factor leading 
to an increased risk of UTI in a female is 
pregnancy. During pregnancy, the gravid uterus 
exerts pressure on the ureters and slows down the 
flow of urine. Besides, immunological imbalance 
at the time pregnancy contributes to the likeliness 
of UTI.

 Bacteria multiplying at the opening of the 
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urethra travels up to the bladder and leads to about 
95% cases of UTI. The patients are also affected 
by the microorganisms that induce inflammation 
within the male genital tract and urinary tract 
(Tazebew et al, 2013). In the patient with a urinary 
catheter, fecal bacteria move to the bladder 
through the urethra and results in urinary tract 
infection. An essential step of pathogenesis in 
UTI in a female is the colonization in the mucosa 
of the vaginal introitus. Following the microbial 
colonization of the introitus, bacteria gain entrance 
into the bladder either through sexual intercourse 
or through urethral manipulation (Sobel 2009).

 Relapse is common in women with deformed 
micturition that leads to incomplete voiding 
leading to urine retention. Hence, the factors 
that could trigger the recurrence of UTI must 
be taken into consideration. The fecal-perineal-
urethral hypothesis states that the uropathogens 
are residing as the rectal flora act as a reservoir 
for ascending UTI in a female. Several anatomical 
and psychosocial factors can be responsible for 
the recurrence of UTI (Minardi et al, 2011).

 Nepal is a resources constrained country, 
and because of this, most of the people are still 
not getting the primary health facilities. Due to 
poor hygiene and a lack of health education, a 
large number of people suffer from urinary tract 
infections every year. A proper understanding 
of the aetiology of UTI is essential for the 
containment of UTI through the recommendation 
of the correct therapeutic agent.  Therefore, this 
study was designed to identify the pathogens 
causing urinary tract infection and to determine 
the antibiotic susceptibility pattern of the isolates.

Methods
Study design
A cross-sectional study was conducted in 
collaboration with the Central Department of 
Microbiology, Tribhuvan University, Kirtipur, 
and KIST Medical College Teaching Hospital, 
Imadole-6, Lalitpur, Nepal, from 2013 to 2014. 
The study was conducted with the samples 
collected in the hospital for routine care. Not any 
kind of direct involvement was made with any 
patient, hence informed consent was not taken 
from the patients.

Urine specimen collection 
Thirteen hundred mid-stream urine samples were 
collected from clinically UTI suspected patients. 
The patients were given sterile, dry, wide-necked, 
leak-proof Hi-Media containers of 100 mL 
capacity for collection of 10-20 mL of clean-catch 
mid-stream urine (CC-MSU). The patients were 
given instructions for the collection of CC-MSU. 
Isolation and identification of the isolates
The urine samples were cultured on Mc Conkey 
agar and Blood agar medium by the semi-
quantitative culture technique using a standard 
loop. The Mac Conkey and Blood agar plates 
were incubated aerobically at 37◦C overnight. 
Approximate numbers of colonies were counted, 
and the number of bacteria, i.e., cfu/mL in urine, 
was estimated by the volume of urine inoculated 
previously. For example, 100 colonies on 
inoculating 0.001 mL of urine would correspond 
to 105cfu/mL.
 The bacterial count was reported as follows; 
less than 104/mL organisms not significant; 104-
105/mL organisms, doubtful (suggest repeat 
specimen); more than 105/mL organisms, 
significant bacteriuria. However, if the culture 
indicated the appearance of >3 different types of 
organisms with no predominating organism, it 
was interpreted as due to possible contamination 
of the specimen and asked for another specimen.
 The identification of significant isolates was 
made using standard microbiological techniques 
based on morphological characteristics and 
biochemical properties. Gram-positive organisms 
were identified primarily based on their response 
to Gram’s staining, Catalase, Oxidase, Coagulase, 
and Bile-Esculin hydrolysis tests. The biochemical 
tests used for the identification of Gram-negative 
bacteria included the Catalase test, Oxidase test, 
Indole test, Methyl Red test, Voges-Proskauer test, 
Citrate Utilization test, Oxidation-Fermentation 
test, Triple Sugar Iron Agar (TSIA) test, Motility 
test, and Gas-Production test.
Antibiotic susceptibility testing
The antibiotic susceptibility testing was 
performed by Kirby-Bauer disc diffusion test 
method following CLSI guidelines (Wayne 2013). 
Antimicrobial agents tested for susceptibility were 
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ampicillin, cefazolin, ceftriaxone, cotrimoxazole, 
nalidixic acid, Ciprofloxacin, norfloxacin, 
nitrofurantoin, Gentamycin, penicillin, and 
cefoxitin.
Results and Discussion
From 1300 samples processed, 315 (24.23%) 
samples showed significant bacteriuria 
(i.e.>105cfu/mL) whereas 985 (75.77%) samples 
showed insignificant growth (i.e. ≤105cfu/mL), 
growth of contaminants or no growth. Out of 
315 isolates, 261 (82.86%) were Gram-negative 
bacteria, 49 (15.56%) Gram-positive bacteria and 
the remaining 5 (1.58%) were Candida albicans 
and non-albicans Candida species (Table 1).
 Sixteen different types of bacteria and yeasts 
were isolated, of which Escherichia coli was the 
aetiology in a majority (63.49%) of urinary tract 
infections. The prevalence of UTI in this study 
was similar to the study of Khadka et al., (2012), 
which reported 23.2% significant bacteria, while 
Raja et al., (2011) reported it as 19.7%. The 
percent of Gram-positive and Gram-negative 
bacterial isolates in this study was analogous to 
the study of Khadka et al., (2012) with 84.48% 
gram-negative and 15.56% gram-positive isolates.

 E. coli isolates in this study were 63.49%, 
which was higher than the study of Sah et al., 
2016); Dhungana and Shakya (2015) but lower 
than that of Raja et al., (2011). K. pneumonia 
and Enterobacter species isolated in this study 
were lower than the study of Raja et al., (2011), 
whereas P. aeruginosa isolates were higher than 
that of Raja et al., (2011). Acinetobacter species 
isolated in this study was higher than that in Sah 
et al., (2016) while lower than the study of Raja et 
al., (2011). Sah et al., (2016) and Dhungana and 
Shakya (2015) reported a higher percentage of S. 
aureus than this study, whereas Raja et al., (2011) 
found only 0.2% S. aureus causing urinary tract 
infection. Percentage of Streptococcus species 
was found lower than the study of Dhunganaand 
Shakya (2015), and Enterococcus species was 
lower than that reported in the study of Sah et al., 
(2016). A similar percent of C. Albicans was found 
in the study of Raja et al., (2011) with this study. 
The microorganisms isolated were distributed into 
11 age-groups (Table 2).
 The majority of the infection was observed in 
the age group 21-30 years, which is the sexually 
active age-group. A similar kind of infection rate 
was found in a study of Dhungana and Shakya 
(2015) in the age groups 21-30, 31-40, 41-50 

Table 1. Microorganisms isolated from urine samples
Isolates Number Percentage

Escherichia coli 200 63.49
Klebsiella pneumonia 21 6.67
Klebsiellaoxytoca 1 0.32
Proteus mirabilis 6 1.91
Proteus Vulgaris 5 1.59
Citrobacterkoseri 3 0.95
Citrobacterfreundii 3 0.95
Enterobacter species 1 0.32
Pseudomonas aeruginosa 6 1.91
Acinetobacter species 15 4.76
Staphylococcus aureus 22 6.98
Coagulase-negative Staphylococcus aureus (CoNS) 10 3.18
Streptococcus species 7 2.22
Enterococcus species 10 3.18
Candida albicans 2 0.64
Non-albicansCandida species 3 0.95
Total 315 100
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years. However, Dhungana and Shakya (2015) 
reported a higher infection rate in the age groups 
11-20, 51-60, 61-70 years than this study. The sex-
wise distribution of isolates is listed in Table 3.
The rate of infection in females was found 
higher compared to that in males. More females 
(69.52%) were in fected than males (30.48%), 
which correlates with the study of Raja et al., 
(2011), Dhungana, and Shakya (2015); Khadka et 
al., (2012). The majority of the isolates; Klebsiella 
oxytoca, Proteus Vulgaris, Citrobacter koseri, 
Citrobacter freundii, Enterobacter species, and 
Pseudomonas aeroginosa was found causing 
UTI in male than in the female. The ward-wise 
distribution of the isolates is listed in table 4.
 The majority of infections was observed in 
the emergency ward (24.44%), followed by obs/
gyne (20.32%), while 17.14% in the nephrology 
ward. The resistance pattern of bacterial isolates 
deduced from the antibiotic susceptibility test is 
shown in Table 5. 
 Penicillin and cefoxitin were tested only for 
Gram-positive bacteria, while nalidixic acid was 
tested only for Gram-negative bacteria. Most of the 

Gram-positive isolates were resistant to penicillin 
and cefoxitin. The majority of the isolates of 
Gram-positive, as well as Gram-negative bacteria, 
were resistant to ampicillin. E. coli isolates were 
resistant to most of the antibiotics tested except for 
nitrofurantoin and Gentamycin. Sah et al., (2016); 
Dhungana and Shakya (2015) reported above 72% 
ampicillin resistance in E. coli isolates, which is 
in concordance with this study. A total of 49.5% 
isolates were resistant to ceftriaxone, which was 
much higher in comparison with the study of Sah 
et al., (2016); Raja et al., (2011); Dhungana and 
Shakya (2015). Cotrimoxazole resistance pattern 
was higher than the study of Sah et al., (2016); 
Dhungana and Shakya (2015), but lower than that 
of Raja et al., (2011). Nalidixic acid resistance 
was much higher than that found in the study of 
Dhungana and Shakya (2015). Higher resistance 
was observed in ciprofloxacin than the study of 
Raja et al., (2011) and Dhungana and Shakya 
(2015). Twenty-four percent of E. coli isolates 
were resistant to Gentamycin, which was similar 
in the study of Raja et al., (2011), while Dhungana 
and Shakya (2015) reported 11.12% resistance.
 Klebsiella pneumoniae isolates were 

Table 3. Distributionof isolates in male and female patient
Isolates Patients sex

Male (%) Female (%) Total (%)
Escherichia coli 57 (28.50) 143 (71.50) 200 (100)
Klebsiella pneumonia 5 (23.81) 16 (76.19) 21 (100)
Klebsiellaoxytoca 1 (100) 0 (0) 1 (100)
Proteus mirabilis 1 (16.67) 5 (83.33) 6 (100)
Proteus Vulgaris 3 (60) 2 (40) 5 (100)
Citrobacterkoseri 2 (66.67) 1 (33.33) 3 (100)
Citrobacterfreundii 2 (66.67) 1 (33.33) 3 (100)
Enterobacter species 1 (100) 0 (0) 1 (100)
Pseudomonas aeruginosa 4 (66.67) 2 (33.33) 6 (100)
Acinetobacter species 5 (33.33) 10 (66.67) 15 (100)
Staphylococcus aureus 8 (36.36) 14 (63.64) 22 (100)
CoNS 2 (20) 8 (80) 10 (100)
Streptococcus species 0 (0) 7 (100) 7 (100)
Enterococcus species 3 (30) 7 (70) 10 (100)
Candida albicans 1 (50) 1 (50) 2 (100)
Non-albicansCandida species 1 (33.33) 2 (66.67) 3 (100)
Total 96 (30.48) 219 (69.52) 315 (100)



Nepal Journal of Science and Technology (NJST) (2020), 19(1) 

138

Ta
bl

e 
4.

  D
is

tri
bu

tio
n 

of
 th

e 
is

ol
at

es
 in

 d
iff

er
en

t w
ar

ds
Is

ol
at

es
W

ar
ds

To
ta

l (
%

)

E
m

er
ge

nc
y 

(%
)

O
PD

 (%
)

N
ep

hr
ol

og
y 

(%
)

Su
rg

ic
al

 (%
)

Pa
ed

ia
tr

ic
 (%

)
O

rt
ho

pe
di

c 
(%

)
O

bs
/G

yn
e 

(%
)

M
ed

ic
in

e 
(%

)
IC

U
 (%

)

Es
ch

er
ic

hi
a 

co
li

60 (3
0)

9 
(4

.5
0)

29
 (1

4.
50

)
18 (9

)
19

 (9
.5

0)
1

(0
.5

0)
41

 (2
0.

50
)

22 (1
1)

1 
(0

.5
0)

20
0 

(1
00

)

K
le

bs
ie

lla
pn

eu
m

on
ia

e
2

(9
.5

2)
0 (0
)

3
(1

4.
29

)
0 (0
)

8 
(3

8.
09

)
0

(0
)

5
(2

3.
81

)
3 

(1
4.

29
)

0 (0
)

21
 (1

00
)

K
le

bs
ie

lla
ox

yt
oc

a
0 (0
)

0 (0
)

1 
(1

00
)

0 (0
)

0 (0
)

0 (0
)

0 (0
)

0 (0
)

0 (0
)

1 
(1

00
)

Pr
ot

eu
s m

ir
ab

ili
s

0 (0
)

0 (0
)

1
(1

6.
67

)
1 

(1
6.

67
)

2 
(3

3.
33

)
0 (0
)

1
(1

6.
67

)
1 

(1
6.

67
)

0 (0
)

6 
(1

00
)

Pr
ot

eu
s v

ul
ga

ri
s

3 (6
0)

0 (0
)

1 (2
0)

0 (0
)

0 (0
)

0 (0
)

1 (2
0)

0 (0
)

0 (0
)

5 
(1

00
)

C
itr

ob
ac

te
rk

os
er

i
0 (0
)

0 0)
0 (0
)

2 
(6

6.
67

)
0 (0
)

0 (0
)

1
(3

3.
33

)
0 (0
)

0 (0
)

3 
(1

00
)

C
itr

ob
ac

te
rf

re
un

di
i

0 (0
)

0 (0
)

0 (0
)

0 (0
)

0 (0
)

3
(1

00
)

0 (0
)

0 (0
)

0 (0
)

3 
(1

00
)

En
te

ro
ba

ct
er

 sp
ec

ie
s

1
(1

00
)

0 (0
)

0 (0
)

0 (0
)

0 (0
)

0 (0
)

0 (0
)

0 0)
0 (0
)

1 
(1

00
)

Ps
eu

do
m

on
as

 
ae

ru
gi

no
sa

1
(1

6.
67

)
0 (0
)

1
(1

6.
67

)
0 (0
)

0 (0
)

1
(1

6.
67

)
2

(3
3.

33
)

1 
(1

6.
67

)
0 (0
)

6 
(1

00
)

Ac
in

et
ob

ac
te

r s
pe

ci
es

5
(3

3.
33

)
0 (0
)

3 (2
0)

2 
(1

3.
33

)
1

(6
.6

7)
1

(6
.6

7)
1

(6
.6

7)
1 

(1
6.

67
)

1 
(6

.6
7)

15
 (1

00
)

St
ap

hy
lo

co
cu

sa
ur

eu
s

1
(4

.5
5)

1 
(4

.5
5)

8
(3

6.
36

)
1

(4
.5

5)
1

(4
.5

5)
1

(4
.5

5)
4

(1
8.

18
)

5 
(2

2.
72

)
0 (0
)

22
 (1

00
)

C
oN

S
3 (3
0)

1 (1
0)

2 (2
0)

1 (1
0)

0 (0
)

0 (0
)

3 (3
0)

0 (0
)

0 (0
)

10
 (1

00
)

St
re

pt
oc

oc
cu

s s
pe

ci
es

0 (0
)

0 (0
)

1
(1

4.
29

)
1 

(1
4.

29
)

1 
(1

4.
29

)
0 (0
)

2
(2

8.
57

)
0 (0
)

2 
(2

8.
57

)
7 

(1
00

)

En
te

ro
co

cc
us

sp
ec

ie
s

1 (1
0)

0 (0
)

3 (3
0)

0 (0
)

1 (1
0)

0 (0
)

3 (3
0)

2 (2
0)

0 (0
)

10
 (1

00
)

C
an

di
da

 a
lb

ic
an

s
0 (0
)

0 (0
)

0 (0
)

0 (0
)

0 (0
)

0 (0
)

0 (0
)

2
(1

00
)

0 (0
)

2 
(1

00
)

N
on

-a
lb

ic
an

sC
an

di
da

 
sp

ec
ie

s
0 (0
)

0 (0
)

1
(3

3.
33

)
0 (0
)

0 (0
)

0 (0
)

0 (0
)

0 (0
)

2 
(6

6.
67

)
3 

(1
00

)

To
ta

l
77

 (2
4.

44
)

11
 (3

.4
9)

54
 (1

7.
14

)
26

 (8
.2

5)
33

 (1
0.

48
)

7
(2

.2
2)

64
 (2

0.
32

)
37

 (1
1.

75
)

6
(1

.9
1)

31
5 

(1
00

)



Nepal Journal of Science and Technology (NJST) (2020), 19(1)

139

Ta
bl

e5
. A

nt
ib

io
tic

 su
sc

ep
tib

ili
ty

 p
at

te
rn

 o
f t

he
 is

ol
at

es
Is

ol
at

es
R

es
is

ta
nc

e 
pa

tt
er

n 
of

 th
e 

an
tib

io
tic

s t
es

te
d

A
m

pi
ci

lli
n 

(%
)

C
ef

az
ol

in
 

(%
)

C
ef

tr
ia

xo
ne

(%
)

C
ot

ri
m

ox
az

ol
(%

)
N

al
id

ix
ic

 
ac

id
 (%

)
C

ip
ro

flo
xa

ci
n 

(%
)

N
or

flo
xa

ci
n 

(%
)

N
itr

of
ur

an
to

in
 

(%
)

G
en

ta
m

yc
in

 
(%

)
Pe

ni
ci

lli
n 

(%
)

C
ef

ox
iti

n 
(%

)
To

ta
l

Es
ch

er
ic

hi
a 

co
li

15
5 

(7
7.

5)
-

99
 (4

9.
5)

11
5 

(5
7.

5)
15

9 
(7

9.
5)

11
5 

(5
7.

5)
12

4 
(6

2)
62

 
(3

1)
48

 (2
4)

-
-

20
0 

(1
00

)

K
le

bs
ie

lla
pn

eu
-

m
on

ia
e

18
 

(8
5.

71
)

9 
(4

2.
86

)
10

 (4
7.

62
)

12
 (5

7.
14

)
11

 
(5

2.
38

)
9 

(4
2.

86
)

8 
(3

8.
10

)
16

 (7
6.

19
)

8 
(3

8.
10

)
-

-
21

 
(1

00
)

K
le

bs
ie

lla
ox

y-
to

ca
1 

(1
00

)
1 

(1
00

)
1 

(1
00

)
1 

(1
00

)
1 

(1
00

)
1 

(1
00

)
1 

(1
00

)
1 

(1
00

)
1 

(1
00

)
-

-
1 

(1
00

)

Pr
ot

eu
s m

ir
a-

bi
lis

6 
(1

00
)

3 
(5

0)
2 

(3
3.

33
)

4 
(6

6.
67

)
4 

(6
6.

67
)

4 
(6

6.
67

)
3 

(5
0)

6 
(1

00
)

1 
(1

6.
67

)
-

-
6 

(1
00

)

Pr
ot

eu
s v

ul
ga

ri
s

5 
(1

00
)

5 
(1

00
)

4 
(8

0)
4 

(8
0)

5 
(1

00
)

3 
(6

0)
3 

(6
0)

4 
(8

0)
2 

(4
0)

-
-

5 
(1

00
)

C
itr

ob
ac

te
r-

ko
se

ri
3 

(1
00

)
1 

(3
3.

33
)

1 
(3

3.
33

)
3 

(1
00

)
3 

(1
00

)
1 

(3
3.

33
)

1 
(3

3.
33

)
2 

(6
6.

67
)

1 
(3

3.
33

)
-

-
3 

(1
00

)

C
itr

ob
ac

te
rf

re
-

un
di

i
3 

(1
00

)
3 

(1
00

)
0 

(0
)

0 
(0

)
2 

(6
6.

67
)

0 
(0

)
0 

(0
)

0 
(0

)
0 

(0
)

-
-

3 
(1

00
)

En
te

ro
ba

ct
er

 
sp

ec
ie

s
1 

(1
00

)
1 

(1
00

)
1 

(1
00

)
1 

(1
00

)
1 

(1
00

)
1 

(1
00

)
1 

(1
00

)
1 

(1
00

)
1 

(1
00

)
-

-
1 

(1
00

)

Ps
eu

do
m

on
as

 
ae

ru
gi

no
sa

6 
(1

00
)

6 
(1

00
)

2 
(3

3.
33

)
6 

(1
00

)
6 

(1
00

)
2 

(3
3.

33
)

1 
(1

6.
67

)
6 

(1
00

)
2 

(3
3.

33
)

-
-

6 
(1

00
)

Ac
in

et
ob

ac
te

r 
sp

ec
ie

s
12

 (8
0)

12
 (8

0)
11

 (7
3.

33
)

5 
(3

3.
33

)
8 

(5
3.

33
)

2 
(1

3.
33

)
6 

(4
0)

13
 (8

6.
67

)
4 

(2
6.

67
)

-
-

15
 

(1
00

)

St
ap

hy
lo

co
-

cu
sa

ur
eu

s
11

 (5
0)

6 
(2

7.
27

)
11

 (5
0)

6 
(2

7.
27

)
-

4 
(1

8.
18

)
7 

(3
1.

82
)

0 
(0

)
5 

(2
2.

73
)

22
 (1

00
)

10
 

(4
5.

46
)

22
 

(1
00

)

C
oN

S
7 

(7
0)

5 
(5

0)
8 

(8
0)

6 
(6

0)
-

3 
(3

0)
3 

(3
0)

1 
(1

0)
1 

(1
0)

9 
(9

0)
9 

(9
0)

10
 

(1
00

)

St
re

pt
oc

oc
cu

s 
sp

ec
ie

s
2 

(2
8.

57
)

7 
(1

00
)

3 
(4

2.
86

)
3 

(4
2.

86
)

-
4 

(5
7.

14
)

3 
(4

2.
86

)
2 

(2
8.

57
)

4 
(5

7.
14

)
7 

(1
00

)
5 

(7
1.

43
)

7 
(1

00
)

En
te

ro
co

cc
us

 
sp

ec
ie

s
4 

(4
0)

10
(1

00
)

10
 (1

00
)

9 
(9

0)
-

10
 (1

00
)

8 
(8

0)
4 

(4
0)

8 
(8

0)
10

(1
00

)
8 

(8
0)

10
 

(1
00

)

To
ta

l
23

4
69

16
3 

17
5 

20
0

15
9 

16
9 

11
8 

86
 

48
32

2 
(1

00
)



Nepal Journal of Science and Technology (NJST) (2020), 19(1) 

140

highly resistant to Gentamycin, nitrofurantoin, 
ciprofloxacin, cotrimoxazole, ceftriaxone, and 
norfloxacin while comparing the study of Raja 
et al., (2011). All the isolates of P. mirabilis and 
P. Vulgaris isolates were resistant to ampicillin, 
whereas Dhungana and Shakya (2015) reported 
that 60% Proteus species resistant to ampicillin. 
Similarly, the resistance pattern of norfloxacin, 
cotrimoxazole, ceftriaxone, and Gentamycin for 
Proteus mirabilis and Proteus Vulgaris was much 
higher than described for Proteus species in the 
study of Dhungana and Shakya (2015); Raja et al., 
(2011). Proteus species in this study were much 
more resistant to ciprofloxac in and nalidixic acid 
than the study of Dhungana and Shakya (2015). 
Higher drug resistance to nitrofurantoin was 
observed compared to that reported by Raja et al., 
(2011).
Raja et al., (2011) found high resistance of 
Citrobacter species against Gentamycin, 
norfloxacin, and ceftriaxone than that of 
Citrobacterkoseri and Citrobacter freundii in this 
study. However, resistance to cotrimoxazole and 
nitrofurantoin by Citrobacter koseriwas higher 
in this study while lower by Citrobacter freundii 
compared to resistance pattern of Citrobacter 
species in a study by Raja et al., (2011). A single 
Enterobacter species was isolated, which was 
resistant to all the antibiotics tested, whereas 
Raja et al., (2011) reported much lower antibiotic 
resistance than this study. 
All the isolates of P. aeruginosa were resistant 
to nitrofurantoin and cotrimoxazole, which 
was higher than that found in the study of Raja 
et al., (2011). However, the resistance rate to 
Gentamycin, norfloxacin, ciprofloxacin, and 
ceftriaxone was found much lower than the study 
of Rajaet al (2011). Acinetobacter species were 
highly resistant to nitrofurantoin, ceftriaxone, and 
cotrimoxazole, while Gentamycin, norfloxacin, 
and ciprofloxacin resistance were comparatively 
low than that recorded by Raja et al., (2011).
S. aureus isolates were completely resistant to 
penicillin. Resistance pattern of S. aureus towards 
ciprofloxacin and norfloxacin was recorded much 
lower than that in Sah et al., (2016); Dhungana and 
Shakya (2015), whereas S.aureus isolates were 
highly resistant to Gentamycin and ceftriaxone 
in this study while comparing with the study of 

Sah et al., (2016); Raja et al., (2011); Dhungana 
and Shakya (2015). All the S. aureus isolates were 
sensitive to nitrofurantoin, whereas 27.27% S. 
aureus isolates were resistant to cotrimoxazole, 
which was higher than the study of Raja et al., 
(2011); Dhungana and Shakya (2015) but lower 
than Sah et al., (2016).  
Conclusion
Urine specimens should be tested for culture 
and antimicrobial susceptibility for proper 
treatment and to get control over the antimicrobial 
resistance. Gentamycin and nitrofurantoin were 
found most effective antibiotics. Gentamycin is 
not recommended in pregnancy and children as 
it causes some adverse effects. Gentamycin is not 
available in oral forms, whereas, nitrofurantoin 
is available in oral form. Nitrofurantoin does 
not possess any adverse effects like Gentamycin 
does during pregnancy and in children. It makes 
nitrofurantoin the drug of choice for the treatment 
of urinary tract infections. 
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