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ABSTRACT

Introduction: Urinary tract infections (UTIs) are counted among the most common infections in hu-
mans. In spite of the availability and use of the antimicrobial drugs, UTIs caused by bacteria have been
showing increasing trends. The extensive and inappropriate use of antimicrobial agents has invariably re-
sulted in the development of antibiotic resistance which, in recent years, has become a major problem
worldwide.

Materials & Methods: Patients diagnosed clinically as UTI during the study period were included in the
study. Urine sample of these patients were tested for Culture. All positive cultures were tested for antibi-
otic susceptibility.

Results: Out of total 232 patients, Isolates were detected in 177 (76.29%) samples. Out of these, 137
(77.40%) were female. Most common organism found positive was Escherichia Coli. E. coli was highly
sensitive to Amikacin and Nitrofurantoin. Whereas, E.coli was highly resistant to Ampicillin and Nalidixic
acid. Antibiotic sensitivity pattern of Klebsiella and Acinitobacter shows that they were also highly sensi-
tive to Amikacin. Klebsiella and Acinobacter were highly resistant to Ampicillin and Gentamycin.

Conclusion: The pattern of resistance to commonly used antibiotics for treating UTI alerts us against
indiscriminate usage of antibiotics

Keywords: Urinary tract infection, Gram Negative, Antibiotic resistance

INTRODUCTION
Urinary tract infections (UTIs) are counted among
the most common infections in humans, exceeded
in frequency among ambulatory patients only by
respiratory and gastrointestinal infections.1,2 Uri-
nary tract infection is said to exist when pathogenic
microorganisms are detected in the urine, urethra,
bladder, kidney, or prostate with or without the
presence of specific symptoms

It is estimated that 20% or more of the female
population suffers some form of UTI in their life-
time. Infection in the male population remains
uncommon through the fifth decade of life, when
enlargement of the prostate begins to interfere
with emptying of the bladder.

The most common pathogenic organisms of UTI
are Escherichia coli, Staphylococcus saprophyticus

and less common organisms are Proteus sp., Kleb-
siella pneumoniae,Pseudomonas aeruginosa, En-
terococci and Candida albicans.3

Treatment of UTI cases is often started empirically
and therapy is based on information determined
from the antimicrobial resistance pattern of the
urinary pathogens. In spite of the availability and
use of the antimicrobial drugs, UTIs caused by bac-
teria have been showing increasing trends

The extensive and inappropriate use of antimicro-
bial agents has invariably resulted in the develop-
ment of antibiotic resistance which, in recent years,
has become a major problem worldwide.4

In patients with suspected UTI, antibiotic treat-
ment is usually started empirically, before urine
culture results are available. To ensure appropriate
treatment, knowledge of the organisms that cause
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UTI and their antibiotic susceptibility is manda-
tory.5

This study was planned to explore the common
pathogens responsible for UTI and to determine
the antibiotic susceptibility pattern of them.

MATERIALS AND METHODS
The study was conducted in a tertiary care hospital
of Gujarat, India. All patients clinically diagnosed
with urinary tract infection during March 2014 to
June, 2014 were included in the study. Informed
written consent was taken from all the participants.
Those who were not willing to give written con-
sent were excluded. There were total 256 patients
diagnosed clinically as UTI during the study pe-
riod. Out of these, 24 patients had refused to enrol
in the study. Thus, total 232 patients were included
in this study. Urine sample of these 232 patients
were tested for Culture. All positive cultures were
tested for antibiotic susceptibility.

Collection of Urine Samples: Early morning
mid-stream urine samples were collected using
sterile, wide mouthed container with screw cap
tops. On the urine sample bottles were indicated
name, age, sex, and time of collection along with
requisition forms. The samples were analyzed bac-
teriological using the methods.6

Sample processing:
Culture: A calibrated sterile micron wire loop for
the semi-quantitative method was used for the
plating and it has a 4.0 mm diameter designed to
deliver 0.01 ml. A loopful of the well mixed urine
sample was inoculated into duplicate plates of
Blood and Mac-Conkey agar. All plates were then
incubated at 37ºC aerobically for 24 h. The plates
were then examined macroscopically and micro-
scopically for bacterial growth. The bacterial colo-
nies were counted and multiplied by 100 to give an
estimate of the number of bacteria present per mil-
liliter of urine. A significant bacterial count was
taken as any count equal to or in excess of 10,000
cfu /ml.7

Microscopy: The urine samples were mixed and
aliquots centrifuged at 5000 rpm for 5 min. The
deposits were examined using both 10X and 40X
objectives. Samples with ≥10 white blood
cells/mm3 were regarded as pyuric. A volume of
the urine samples were applied to a glass micro-
scope slide, allowed to air dry, stained with gram
stain, and examined microscopically. Bacterial iso-
lates were identified generally using biochemical
reaction.8

Antibiotic susceptibility testing
The method used with standardization of the in-
oculums size was agar diffusion method. The stan-
dardized single-disc diffusion method was em-
ployed.9

This study was ethically approved by institutional
ethical committee of the institute.

Statistical analysis: All data were entered in Mi-
crosoft Excel and analysed using EpiInfo software
(version 6.04)

RESULTS
In this study, urine sample of total 232 patients
clinically diagnosed with urinary tract infection was
collected and tested for microorganism.

Out of total 232 patients, Isolates were detected in
177 (76.29%) samples. Out of these, 137 (77.40%)
were female and 40 (22.60%) were male.

Table 1: Gender wise distribution of Various
Urinary Pathogens (N=177 )
Isolates Infected

male (%)
Infected
female (%)

Total
(%)

Escherichia coli 21 (11.86) 87 (49.15) 108 (61.02)
Klebsiella 7 (3.95) 17 (9.60) 24 (13.56)
Acinetobacter 5 (2.82) 12 (6.78) 17 (9.60)
Pseudomonas 5 (2.82) 7 (3.95) 12 (6.78)
Other 2 (1.13) 14 (7.91) 16 (9.04)
Total 40 (22.60) 137 (77.40) 177 (100)

Table 2: Percentage of In Vitro Antibiotic Sen-
sitivity Pattern of Most Frequently Isolated
Microorganisms
Drugs E.coli

(n=108)
Klebsiella
(n=24)

Acinetobac-
ter (n=17)

Amikacin 74.07 41.67 41.18
Ampicillin 3.70 16.67 11.76
Gentamycin 32.41 12.50 17.65
Ciprofloxacin 8.33 33.33 35.29
Cotrimoxazole 25.93 16.67 29.41
Nitrofurantoin 88.89 25.00 35.29
Nalidixic acid 5.56 16.67 29.41
Norfloxacin 10.19 29.17 23.53

Most common organism found positive was Es-
cherichia Coli. Out of total 177 samples, E. Coli
was found positive in 108 (61.02%) samples. Out
of these 108 samples, 21 (11.86%) were males and
87 (49.15%) were females. Klebsiella was found in
24 (13.56%) sample. Acenatobacter and Pseudo-
monas were found in 17 (9.60%) and 12 (6.78%)
of samples respectively. 16 (9.04%) samples were
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found positive for Proteus, Staphylococci species
etc.

Table 2 shows percentage of In Vitro Antibiotic
Sensitivity Pattern of E. coli, Klebsiella and Acine-
tobacter. It was seen that E. coli was highly sensi-
tive to Amikacin and Nitrofurantoin. Whereas,
E.coli was highly resistant to Ampicillin and
Nalidixic acid. Antibiotic sensitivity pattern of
Klebsiella and Acinitobacter shows that they were
also highly sensitive to Amikacin. Klebsiella and
Acinobacter were highly resistant to Ampicillin and
Gentamycin.

DISCUSSION
In community and hospital settings the etiology of
UTIs and the antimicrobial susceptibility of UTI
causing bacteria’s have been changing over the
years.10,11

Over the last decade, the treatment of choice for
urinary tract infections (UTIs) has changed from
co-trimoxazole to quinolones owing to the rate of
resistance to Co-trimoxazole and its high level of
therapeutic failure.12

Antimicrobial resistance has been associated with
an increased rate of clinical failure, and reports
from Canada and the US indicate that the preva-
lence of Co-trimoxazole resistance exceeds 15%
and can be as high as 25%. Use of fluoroqui-
nolones is recommended for uncomplicated UTIs
in areas where the incidence of cotrimoxazole re-
sistance exceeds 10%, as well as for the treatment
of complicated UTIs and acute pyelonephritis.13

In our study the prevalence rate of isolation of uri-
nary pathogen was 76.29%. In a similar study by
Das RN et al isolation rate was 71.6%.14 Another
study done in Karnataka had reported
71.72%.prevalence rate of isolation of urinary
pathogen 15

Prevalence of UTIs was more in females when
compared to males. This was in agreement with
other studies by Bashir MF et al.16 Women are
more prone to UTIs then men because, in females,
the urethra is much shorter and closer to the
anus.17

The most commonly isolated organism in UTI
among female outpatients in our study was E. coli.
The proportion of bacterial species isolated was
similar to those described in several previous stud-
ies.18, 19, 20

In our study E-coli was most resistant to Ampicil-
lin, followed by Nalidixic acid and Norfloxacin. It

was most sensitive to Nitrofurantoin followed by
Amikacin. The similar findings were seen in a
study by Bashir MF et al who concluded that the
organisms showed resistance to older urinary an-
timicrobial agents such as Ampicillin which indi-
cates that increased consumption of a particular
antibiotic can be a pathway to its resistance.16

All the three most frequently isolated organisms
showed resistant to commonly used antibiotics like
Ampicillin, Norfloxacin and Nalidixic acid.

Antimicrobial resistance is a natural biological re-
sponse of microbes to antimicrobial drugs. Resis-
tance may be inherent.21

CONCLUSION
Urinary Tract Infection was more common among
females than males.

E. coli was the most commonly isolated organisms
in UTI.

Urinary pathogens showed resistance to commonly
used antibiotics like Ampicillin, Norfloxacin and
Nalidixic acid. This pattern of resistance to com-
monly used antibiotics for treating UTI alerts us
against indiscriminate usage of antibiotics.
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