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INTRODUCTION

Urinary Tract Infection (UTI) is an infection caused by the 
presence and growth of  microorganisms anywhere in the 
urinary tract.1 UTIs are among the most common bacterial 
infections in humans both in the community and hospital 
settings. These infections are found in all age and usually 
required urgent treatment.2,3 Among the sexes, females are 

however believed to be more affected than males except 
at the extremes of  life.4

UTI is a serious health problem affecting millions of  
people each year and is the leading cause of  gram-negative 
bacteriaemia.5 Among hospital patients, it has become the 
most common hospital acquired infection, accounting more 
than 35% of  nosocomial infections, and it is the second most 
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Background: Urinary tract infection (UTI) is the most common bacterial infections in humans 
and serious health problem in many parts of the world. It has become more complicated in 
treatment due to different pathogens and increasing resistant to antimicrobial agents. Aims 
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test was performed for isolated pathogen using the Kirby-Bauer disk diffusion method 
according to Clinical and Laboratory Standards Institute guidelines. Results: Out of 1260 
examined specimens 25.24% were positive and majority 61.64% were females. The most 
common pathogens isolated were Escherichia coli (66.67%), Enterococcus (7.55%) and 
Staphylococcus (6.60%). The drug resistant among the positive cases were reported. The 
highest resistant of positive cases was found with Cefexime (87.88%) and Enterococcus with 
Ampicillin (66.67%) and Staphyllococcus with Cloxacillin (66.67%). The highest susceptibility 
was for Vancomycin and Ampicillin i.e. 33.33% in each. Conclusion: The findings showed 
that E. coli isolates were the predominant pathogen and the presence of bacterial isolates 
with very high resistance to the commonly prescribed drugs. As drug resistance among 
bacterial pathogens is an evolving process and serious issue. Therefore, routine surveillance 
and monitoring studies should be conducted to provide physicians knowledge on the updated 
and most effective empirical treatment of UTIs.
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common cause of  bacteraemia.4 UTI accounts for a significant 
part of  the work load in clinical microbiology laboratories. 
The most common causative pathogens associated with 
UTIs are E coli (80%) and S  saprophyticus (5% to 15%).4, 6, 

7 The majority of  infections in UTIs are uncomplicated 
but when patients have functional, metabolic or structural 
abnormalities the infections are considered complicated. The 
etiology of  complicated UTI is more diverse and frequently 
polymicrobial in nature. Specific host factors, such as the 
extremes of  age, pregnancy, diabetes, catheterization, or spinal 
cord injuries, can impact on etiology.6

Most of  the UTI in the hospital setting are initially treated 
empirically based on the frequency of  potential pathogens, 
local antimicrobial resistance rates and illness severity. The 
use of  inappropriate empirical therapy was found to be a 
predictor of  mortality in patients who had bacteraemia 
originating from a urinary tract source.8 The establishment 
of  worldwide antimicrobial resistance surveillance systems 
seems to be an important step in detecting the emergence 
of  resistance patterns, helping in the selection of  the 
most efficacious empirical therapy at the local level and 
supporting the implementation of  preventive measures.9

In Nepal and other developing countries, UTI is the most 
common bacterial infection causing illness mostly in 
females due to illiteracy, unhygienic conditions and lack 
of  proper toilet facilities. They are always vulnerable to 
infections by various organisms.10 Microbial resistance 
to nearly all classes of  antimicrobials continues to rise 
despite increasing awareness and concern worldwide.11 
In Nepal, Isolated pathogen frequency and antimicrobial 
resistant rates can vary dramatically even within the same 
nation.12,3,13 Therefore, to ensure the appropriate therapy 
current knowledge of  organism that cause UTI and their 
susceptibility pattern is mandatory.

The aim of  this study is to determine the prevalence of  
urinary tract infection in the patients attending a hospital 
of  Kathmandu valley and find out the etiologic agents and 
their antibiotic susceptibility pattern.

MATERIALS AND METHODS

A descriptive and cross sectional study was conducted at the 
department of  microbiology in A & B hospital Lalitpur, Nepal 
in between April 2010 to March 2011. Samples were collected 
from the clinically suspected patients before the start of  
antibiotic therapy. Samples from the patients who diagnosed 
clinically of  UTIs and on antibiotic therapy were excluded.

The collected samples were examined microscopically. 
They were preceded immediately, but delayed ones were 
refrigerated at 4oC until processing. Ten milliliters of  urine 

sample was taken in a clean sterile centrifuge tube, and 
centrifuged at 3000 rpm for 10 minutes. The supernatant 
was discarded aseptically and the sediment in the centrifuge 
tube was homogenized in 100l. Then sediment was 
examined by wet preparation and Gram stained.

A loopful of  homogenized urine sediment was taken with 
a standard loop (4 mm diameter) on a new clean sterile 
glass slide and spread in an area of  1.5 cm ×1.5 cm. Gram 
staining of  urine sediment was performed14 and the number 
of  organisms was counted in each oil immersion field. The 
urine samples were applied to a glass microscope slide, 
allowed to air dry, stained with gram stain, and examined 
microscopically. Bacterial isolates were identified with their 
general characteristics as motility, shape, stains, biochemical 
tests and serotyping as needed.15

Culture of  each uncentrifuged urine specimen was done 
quantitatively on 5% Blood Agar and Mac Conkey agar 
(Oxoid, Unipath Ltd., Basingstoke, England) plates. An 
inoculating loop of  standard dimension was used to take up 
approximately fixed and a known volume (0.001 ml) of  mixed 
uncentrifuged urine. After incubating the plates aerobically 
at 37oC for 24 hours, colonies were counted. Cultures were 
interpreted as positive, negative, non-significant or mixed 
for UTI according to the standard criteria endorsed by the 
American Society for Microbiology based on the colony 
count, the urine analysis findings and patient-specific clinical 
symptoms as provided on the request slip.16

Identification of  significant isolates was done by using 
standard microbiological techniques as described which 
involves the morphological appearance of  the colonies, 
staining reactions, biochemical properties and serotyping 
if  required in specific cases.14,15 All isolates were tested for 
susceptibility to antimicrobial agents on Muller- Hinton 
agar by Kirby Bauer disc diffusion method recommended 
by NCCLS.17

The paper discs of  selected antibiotics were gently pressed 
onto the organism-carpeted plate at a distance of  15 mm 
away from the edge and 24 mm apart from each other. After 
incubation at 37ºC for 24 hour the diameter of  the zone of  
bacterial growth inhibition around each disc was measured 
and the susceptibility or resistance to the agent in each disc 
was determined according to the standard Zone of  inhibition 
with specific concentration provided by the manufacturer. 
Data were entered into Microsoft Excel and analyzed.

RESULTS

Out of  1,260 specimens examined in this study, 25.24% 
showed significant bacteriuria; majority 61.64% were female 
and 38.36% were male (Table 1).
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Age and sex wise prevalence of  UTI (Table 2) indicate that 
the highest percentage of  organisms was isolated from both 
male and female within the age brackets of  20-30 years and 
30-40 years respectively. Comparatively in all age groups, 
female were more frequently affected than males.

Of  the 318 isolates, more than half  of  the cases (66.67%) 
were reported as E. coli followed to Enterococcus and 
Staphylococcus with prevalence 24 (7.55 %) and 21 (6.60 %) 
respectively. The rate of  isolates of E coli and Staphylococcus 
were higher in isolates exclusively from females (Table 3).

The in-vitro antibiotic sensitivity pattern of  the isolates 
to common anti-microbial agent is shown in Table  4. 
Results indicated that incidence of  drug resistant among 
the positive cases like the highest resistant of  positive 
cases with Cefexime (87.88%) and Enterococcus with 
Ampicillin (66.67%), Staphylococcus aureus with Cloxacillin 
(66.67%). The highest susceptibility was for Vancomycin 
and Ampicillin i.e. 33.33% in each. The susceptibility for 
Penicillin, Erythromycin and Cloxaxillin was same i.e., 
25% in each drug. The least susceptibility was found in 
Ciprofloxacin, Ofloxacin, Ceftriaxone and Amoxicilin 
showed 10% susceptibility in each drug case.

DISCUSSION

This study shows the distribution and antimicrobial drugs 
susceptibility pattern of  bacterial species isolated from 
patients with UTI in the laboratory of  B&B Hospital of  
Lalitpur, Nepal. Out of  1260 urine samples, 318 (25.24%) 
samples showed the growth of  significant bacteriuria. 
Previous studies also reported low prevalence of  UTI.3,10,18 
Low positivity might be due to the urine samples obtained 

from the patients from under treatment cases. The slow 
growing organisms and infection from them cannot able 
to grow on the routinely used media.

The prevalence of  UTI in the population was 25.24%. 
This figure is higher than prevalence rate (4.6) significant 
bacterium recorded.19 It is lower than the prevalence rate 
of  37.3%20 and similar prevalence (26%) with a study 
done in Kathmandu valley18 and Bharatpur hospital of  
Chitwan district of  Nepal.21 The high prevalence may be 
due to population susceptibility influenced by factors like 
sexual intercourse, peer group influence, pregnancy, and 
low socio-economic status.

In this study, the prevalence of  UTI in female is more than 
in males. Of  the 1,260 isolates obtained, 122 (38.36%) 
were from male patients while 196 (61.64%) were from 
female. This reports that UTI is more frequent in female 
than in male. Previous studies also reported the similar 
findings. Kolawole et al reported the higher prevalence 
rate of  UTI in females than males.4 The prevalence 
rate in female (66.67%) and male (33.33%) and in a 
hospital based study in Pokhara, Nepal.3 Acharya et al 
also reported the higher prevalence rate in females than 
male in Bharatpur Nepal.21 The higher incidence of  UTI 
among the females is related to their anatomical and 
physiological relationship. This is as a result of  shorter and 
wider urethra. The anatomical relationship of  the female’s 
urethra and the vagina makes it liable to trauma during 
sexual intercourse as well as bacteria been massaged up 
to urethra into the bladder during pregnancy and child 
birth.4,22

We found the different cultural positive results of  UTI 
among the sexes by ages. The more susceptible age group 
among the male was 20-30  years and while in females 
30-40 years followed to 20-30 years. This clearly indicates 
that sexually active young women are found to be suffering 
highly from UTI than other age groups. Other study 
findings also reported that females with age groups 33±14.5 
were found to be more susceptible to UTI.3,13

Table 1: Gender wise Prevalence of UTI
Sex Total examined Positive Prevalence (%)
Male 550 122 38.36
Female 710 196 61.64
Total 1260 318 25.24

Table 2: Prevalence of UTI in relation to age and sex
Age group (yrs) Male

Examined
Male

Positive (%)
Female

Examined
Female

Positive (%)
Total

Positive (%)
0‑10 25 3 (12) 43 13 (30.23) 16 (42.23)
10‑20 41 10 (24.39) 48 12 (25) 22 (49.39)
20‑30 123 28 (22.76) 119 45 (37.81) 73 (30.16)
30‑40 72 14 (19.44) 207 48 (23.19) 62 (42.63)
40‑50 79 14 (17.72) 105 25 (23.81) 39 (41.53)
50‑60 67 18 (26.86) 81 22 (27.16) 40 (54.02)
60‑70 67 10 (14.92) 52 13 (25) 23 (39.92)
70‑80 53 18 (33.96) 35 9 (25.71) 27 (59.67)
80 & over 23 7 (30.43) 20 9 (45) 16 (75.43)
Total 550 122 (22.18) 710 196 (27.60) 318 (25.24)
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The most common organism isolated in these patients was 
E coli (66.67%), Enterococcus (7.55%), Klebsiella sp. (5.66%), 
Staphylococcus aureus (6.60%), and Pseudomonas aeruginosa 
(3.15%). Previous studies found that the commonest 
invading agent for UTI is E. coli.21,13,23 Our study also 
reported the predominance of  E. coli in isolates and 
accounted for 66.67% of  total bacterial isolates. This 
higher prevalence of  E. coli in our study also resemble 
to the other similar study in context to Nepal21,18,13,3 and 
abroad too.4,8

The most useful antibiotics in this study were amoxacilin, 
ofloxacin, norfloxacin, ceftriaxone, and ciprofloxacin 
because they inhibit most commonly isolated UTI 
pathogens. These drugs are relatively expensive with 
compared to most antibiotics frequently used resulting the 
organisms susceptible to it. As found in other studies where 
similar antibiotics are the most effective.21,23,12 Vancomycin, 
cloxacillin, chloroquine and ampicillin which are commonly 
used antibiotics were poorly effective against the majority 
or organisms isolated in this study. This shows that 

emergence of  MDR strain is common in the UTI patients 
of  Kathmandu valley. This might be patients trend to buy 
the drugs without laboratory investigation, prescription and 
also do not follow the appropriate dosage and schedule of  
drugs intake.

CONCLUSION

Findings of  this present study and similar to others may 
not be representative of  the general population because 
UTI are often treated empirically and susceptibility tests 
are often carried out when the patient has failed one or 
more antibiotics. Data used in this study determine the 
trends of  antibacterial susceptibility, to make an antibiotic 
policy, to compare with national data and for the best choice 
of  clinicians for antibiotic therapy. The results from this 
study reveal the important infecting organisms found in 
UTI infection and this is important to increase personal 
hygiene. Last but not the least, since hospital environment 
is a place where various pathogenic microorganisms are 

Table 3: Frequency of isolation in relation to sex of patients
Organisms Isolates from 

males
Isolates from 

females
Total (%)

Escherichia coli 72 140 212 (66.67)
Klebsiella sp. 7 11 18 (5.66)
Enterococcus 14 10 24 (7.55)
Pseudomonas aeruginosa 6 4 10 (3.15)
Acenetobacter 5 2 7 (2.20)
Streptococcus faecalis 4 1 5 (1.57)
Proteus mirabilis 0 5 5 (1.57)
Citrobacter 0 1 1 (0.31)
Enterobacter 7 2 9 (2.83)
Staphylococcus aureus 5 16 21 (6.60)
Yeast cells 2 4 6 (1.89)
Total 122 196 318 (100)

Table 4: Antimicrobial susceptibility pattern of isolated organisms
Microorganism No.tested Percentages of sensitive isolates

Peni Ery Amik Cotri Genta Nitro Cipro Oflo Ceftri Clox Cefp Amox Norflo Vanco Chloro Impi

E. coli 212 16.07 11.76 36.36 68.42 49.44 48.15 55.40 67.40 69.70 13.33 87.88 71.50 85.71 6.67
Klebsiella sp. 18 4.55 2.63 4.49 9.26 5.76 4.42 6.82 6.06 8.41 4.76 6.67
Enterococcus 24 42.86 47.06 25.00 15.79 22.47 1.85 17.27 11.05 8.33 13.33 4.67 42.86 20.00 66.67
Pseudomonas 10 4.55 7.89 3.37 9.26 5.76 3.87 3.03 4.21 2.38 20.00 16.67
Acenetobacter 7 13.64 2.63 7.87 11.11 4.32 3.31 3.79   1.52 3.27 3.17 6.67 16.67
Streptococcus 5 7.14 9.80 4.55 2.25 3.60 2.76 3.03 6.67 0.93 28.57
Proteus mirabilis 5 9.26 0.72 0.55 0.76 3.03 1.40 0.79
Citrobacter 1 2.27 1.12 1.85 0.72 0.55 0.76 1.52 0.47 0.79
Enterobacter 9 9.09 2.63 5.62 9.26 2.88 2.21 0.76 3.27 2.38 6.67
Staphylococcus 21 33.93 31.37 3.37 3.60 3.87 3.03 66.67 1.87 28.57 33.33
Yeast cells 6
Mean 
susceptibility

25.00 25.00 12.50 16.67 11.11 12.50 10.00 10.00 10.00 25.00 20.00 10.00 14.29 33.33 14.29 33.33

Index    
Peni: Penicillin, Ery: Erythromycin, Amik: Amikacin, Cotri: Cotrimoxazole, Genta: Gentamycin, Nitro: Nitrofurantoin, Cipro: Ciprofloxacin, Oflo: Ofloxacin, Ceftri: Ceftriaxone, 
Cloxa: Cloxacillin, Cefp: Cefepime, Amox: Amoxacillin, Norflo: Norfloxacin, Vanco: Vancomycin, Chloro: Chloroquine, Amp: Ampicillin



Joshi, et al.: UTI and antibiotic susceptibility

Asian Journal of Medical Sciences | Sep-Oct 2016 | Vol 7 | Issue 5	 51

isolated and there is maximum possibility of  infection from 
one to another. Therefore, it is recommended to hospital 
managements to do everything possible to minimize the 
spread of  these microorganisms to the other patients.
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