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This study was conducted in Ambedkar Nagar district from August 2012 to January
2016 to see the prevalence of various bacteria causing Urinary Tract Infections in
patients with burning micturition, kidney or ureteric stones, pregnant women and
catheterised patients. The antibiotic susceptibility pattern of these isolates was
studied.The maximum patient group presented with burning micturition (63%)
followed by kidney stones (16.5%) and pregnant women (10.4%). Of a total
number of 1078 urine samples Escherichia coli showed maximum growth (49.5%)
followed by Klebsiella pneumoniae (24.7%), Pseudomonas aeruginosa (9.5%),
Proteus mirabilis (5.1%), Citrobacter freundii (2.5%), Enterobacter (1.9%),
Staphylococcus aureus (2.1%), Staphylococcus epidermidis (1.3%) and
Enterococcus spp.(1.02%).Most of the isolates showed susceptibility to Amikacin
followed by Nitrofurantoin. The isolates were found resistant to Amoxiclav and
Co-trimoxazole. The increasing trend of resistant strains depicts the misuse and
indiscriminate use of antibiotics and warrants attention. This is the first study from
this area where patients with high incidence of kidney stones have been reported.

Introduction
Urinary tract infection (UTI) is one of the
most commonly occurring community
acquired infections in developing countries
owing to lack of sanitation and unhygienic
toilet habits. Normally urine in the urinary
bladder is sterile (Humayun et al., 2012).
The detection of pathogenic microorganisms
in the kidney, bladder, urethra or urine with

or without symptoms is called UTI. Faecal
flora may reach the bladder via the urethra
due to retrograde ascent (Al-Jebouri et al.,
2013). It is more common in females due to
presence of shorter urethra. The other
predisposing factors being use of
contraceptive
methods
(diaphragms,
spermicidal agents), menopause, urinary
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tract abnormalities, blockage in the tract due
to kidney stones or benign prostatic
hyperplasia (BPH), suppressed immune
system, catheterisation or any surgical
intervention of the urinary tract. The
infection may be symptomatic or
asymptomatic and mostly, the condition may
not be life threatening but if kidneys are
involved the damage may not be repaired.A
complicated UTI involves both upper and
lower tracts. Urinary Tract Infection may
occur in all age groups. The most commonly
occurring bacterial uropathogens being
Escherechia coli, Klebsiella spp., Proteus
spp., Citrobacter spp., Pseudomonas spp.,
Staphylococcus spp. and Enterococcus spp.
Although UTI may not be fatal but the
growing incidence of resistance to the
commonly used antibiotics interferes with
effective treatment and poses a serious threat
for the future therapeutic regimen.

presenting with complains of burning
micturition, catheterisation, kidney or
ureteric stones (confirmed by Ultrasound)
and recurrent UTI; and frompregnant
women. Samples were also collected from
asymptomatic cases (pregnant women in the
first trimester and in preoperative urologic
surgery cases).
Exclusion criteria
Patients presenting with any other complain
and those who were already on an antibiotic
treatment were not included in the study.
Sample collection and processing
A total of 3261 urine samples which came
for routine culture and sensitivity diagnosis
were taken from patients of all age groups
and their age, sex, address and clinical
diagnosis were recorded. Early morning,
midstream clean catch urine samples were
collected in sterile disposable wide mouthed
containers. In case of elderly patients and
infants where sample collection was difficult
suprapubic aspirates were obtained. In
catheterised patients, the catheter tube was
cleaned and clamped and samples were
collected aseptically using disposable
syringes. A consent was taken from the
patients before performing the above
procedures.

This study was aimed to determine the
bacteriological profile and antibiotic
susceptibility pattern from cases of urinary
tract infections in Eastern Uttar Pradesh.
This is the first study from this area which
caters the patients from the districts of
Ambedkar nagar, Basti, Sant Kabir nagar,
Faizabad, Jaunpur, Azamgarhetc. and
reports a high incidence of kidney stones in
the residing population.
Materials and Methods

Direct Microscopy
Place and period of study
Urine samples were first subjected to wet
mount examination to check for the presence
of microorganisms, pus cells, epithelial
cells, RBC’s and crystals.

The study was conducted in the Department
of Microbiology, MRA Medical College,
Ambedkar Nagar, UP, India from August
2012 to January 2016.

Bacteriological Examination
Study Cases
Inclusion criteria

The urine samples were put for culture with
the help of sterile standard calibrated
inoculation loop on MacConkey Agar,

The urine samples were collected from cases
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nutrient agar and blood agar plates by semi
quantitative
method
and
incubated
aerobically at 37°C overnight. The samples
showing colony counts of ≥ 105 colony
forming units (CFU)/ml were considered
positive. These isolates were identified on
the basis of colony morphology, microscopy
and biochemical reactions (Indole, Triple
Sugar Iron, Citrate, Urease, Oxidase, Methyl
Red, Voges Proskauer, Catalase, Coagulase
tests).

it. Females are more prone to UTI than
males as they lack bacteriostatic property of
prostatic secretions (Al-Jebouri, 1989).In a
study by Kebira et al. (2009) too, the authors
found a higher incidence of UTI in the
females of the same age group.UTI may
occur in women of this reproductive age
group owing to sexual activities and
multiple sex partners. The use of intra
uterine devices and other barrier methods
may lead to UTI in females. Of these
females with UTI, 10.4% were pregnant. A
gravid uterus during pregnancy may
exertpressure on the ureters leading to urine
retention and the hormonal changes lead to
dilatation of renal pelvis and ureter,
decreased bladder tone and less peristalsis
leading to increased risk of UTI.

Antibiotic Susceptibility Testing
As per the CLSI (Clinical Laboratory
Standards Institute) guidelines, the isolated
bacteria were put to antibiotic susceptibility
testing on Mueller Hinton agar by KirbyBauer disk diffusion method (Bauer et al.,
1966).The isolates were tested for
Amoxiclav,
Amikacin,
Ceftazidime,
Ciprofloxacin, Cotrimoxazole, Gentamicin,
Nitrofurantoin and Norfloxacin antibiotics.
A lawn of the test organism was evenly
spread on the agar plate with the help of a
sterile swab and the antibiotics were put on
it and incubated at 37°C for 24 hours. In
case of formation of zone of inhibition, the
diameter was measured in millimetres with
the help of scale and were grouped as
sensitive, intermediate or resistant as per the
reference diameter range provided by the
manufacturer (Hi Media, Mumbai, India).

The maximum patients (63%) presented
with the complaint of burning micturition,
fever, and abdominal discomfort (Fig. 1)
which was followed, by occurrence of UTI
in pregnant females (10.4%). Around 16.5%
occurrence was found in patients with
ureteric or kidney stones. Al-Jebouri (2013)
in a study from Iraq reported 4.3% of their
subjects having UTI due to stones. In a
study conducted by Pawan et al. (2013),
they found a high incidence of renal stones
in northern India. Another study from
Bundelkhand area of Uttar Pradesh also
reported prevalence of kidney and ureteric
stones (Bhargava et al., 2012).These areas
may fall into the stone belt region of the
country owing to high incidence of patients
with kidney stones. Catheterised patients
(5%) and asymptomatic cases (5%)
comprised the remaining of the study group.
Rajagopalan (2000) also found around 40%
of catheterised and hospitalised patients
suffering with UTI due to Escherichia coli.
Asymptomatic bacteriuria may be due to
many reasons. Cases of asymptomatic
bacteriuria can be found in patients with
diabetes and pregnant women (Schneeberger
et al., 2014). HIV patients may present with

Results and Discussion
Of the total number of 3261 urine samples
collected, growth was observed in 1078
samples. The remaining were either sterile
or did not show any significant growth. Of
the samples positive for bacterial growth the
maximum cases (47.5%) were that of
females in the age group between 18-60
years of age. Similar results were obtained
by Humayun et al. (2012). This is because in
females the urethra has close proximity and
the colonic bacteria have an easy access to
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asymptomatic bacteriuria (Omoregie et al.,
2009). A study found association of obesity
and
Iron
deficiency
anemia
with
asymptomatic bacteriuria in hospitalised
patients (Cuttitta et al., 2014). Our study

group mainly comprised of people from
lower economic status. Other studies have
also shown correlation of lower economic
status with UTI (Turck et al., 1962).

Figure.1 Prevalence of UTI in the patients based on clinical symptoms
Percentage
pevalence,
Asymptomatic
cases, 5%, 5%

Percentage PREVALENCE
OF uti ACCORDING TO
Percentage
pevalence,
CLINICAL
SYMPTOMS
Catheterised
Percentage
patients,
5%, 5%
pevalence,
Pregnant women,
10.38%, 10%
Percentage
pevalence, Kidney
stones, 16.50%,
17%

Percentage
pevalence, Burning
micturation, 63%,
63%

Table.1 Prevalence of Bacterial isolates from urine samples of patients (Total samples- 1078)
Name of organism
Escherichia coli
Klebsiella pneumoniae
Pseudomonas aeruginosa
Proteus mirabilis
Citrobacter freundii
Enterobacter
Staphylococcus aureus
Staphylococcus epidermidis
Enterococcus spp.

Percentage
49.5%
24.7%
9.5%
5.1%
2.5%
1.9%
2.1%
1.3%
1.02%

The most commonly isolated bacteria being
Escherichia coli (49.5%) followed by
Klebsiella pneumoniae (24.7%). Some
samples (1.9%) showed mixed growth of
two bacteria. The remaining isolates have
been mentioned in Table 1. The results of
this study were in accordance to the studies
of Joshi et al. (2011) from Bareilly,
Chowdhury et al. (2015) from Bangladesh

and Rameshprabu et al. (2014) from
Pondicherry whose studies also showed
maximum prevalence of Escherichia coli
followed by Klebsiella pneumoniae.
However, another study by Garg et al.
(2015) from Aligarh showed highest
prevalence of Escherichia coli followed by
Citrobacter koseri.
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The bacteria isolated from the samples
showed different susceptibility patterns
(Table 2).They exhibited maximum
sensitivity to Amikacin followed by
Nitrofurantoin. Studies conducted by
Mangaiarkkarasi et al. (2013) and Shalini et
al. (2011) showed similar antibiotic pattern.
Amikacin is known to have wide
antibacterial spectrum among the different
aminoglycosides and is resistant to
aminoglycoside
inactivating
enzymes.

Nitrofurantoin is a urinary antiseptic. In
their study Joshi et al. (2011) discussed very
positive outcomes with Nitrofurantoin as it
is cost effective and easily available in
developing countries. Besides it can be used
safely in pregnancy (Delzell et al., 2000)
and causes narrow tissue distribution (James
et al., 2002). In their study, Shaifali et al.
(2012) from Lucknow also found the
isolates exhibiting maximum susceptibility
to Nitrofurantoin.

Table.2 Antibiotic Susceptibility pattern of the commonly occurring bacterial isolates
from urine samples of patients
Organism
E. coli(S)
(I)
(R)
K.pneumoniae(S)
(I)
(R)
Pseudoonas aeruginosa
(S)
(I)
(R)
Proteus mirabilis(S)
(I)
(R)
S. aureus(S)
(I)
(R)

Amc
(%)
11
9.8
79.2
53.6
15.4
34
-NA-

Ak
(%)
94.5
3.6
1.9
93
5.3
1.7
79.3

Caz
(%)
67.1
24.7
8.2
71.8
16.3
11.9
83

Ci
(%)
46
32.6
21.4
79
19.1
1.9
57

Cot
(%)
24.8
9.2
76
23.5
3.6
72.9
-NA-

G (%)
61.4
18
20.5
73.1
2.9
24
49.4

Ni
(%)
89.8
7.9
2.3
69.4
12
18.6
-NA-

Nor
(%)
80
15.7
4.3
76.9
9.1
14
75

-NA-NA18.2
9.9
71.9
68.7
13
18.3

18
2.7
89.2
8.6
10.9
-NA-NA-NA-

14.7
1.02
80.2
10.5
9.3
-NA-NA-NA-

27
16
82.9
8
9.1
75.2
15
9.8

-NA-NA5
4.7
90.3
48.6
6.7
44.7

12
38.6
62.7
3.6
35.7
51.3
7.9
40.8

-NA-NA29.2
5.8
65
84.6
9.5
5.9

11.3
13.7
-NA-NA-NA61
3.3
35.7

(S)- Sensitive, (I)- Intermediate, (R)- Resistant, Amc – Amoxyclav, Ak- Amikacin, Caz- Ceftazidime, CiCiprofloxacin, Cot- Co-trimoxazole, G- Gentamicin, Ni- Nitrofurantoin, Nor- Norfloxacin

A higher incidence of resistance was
observed
for
Co-trimoxazole
and
Amoxyclav in our study. Others (Yilmaz et
al., 2005, Chowdhury et al., 2015) have also
reported failure of effective treatment with
Co-trimoxazole and Amoxyclav owing to
increasing resistance. Manikandan et al.
(2013)
reported
low
susceptibility
percentage
against
Amoxycillin
in
Klebsiella spp. Even studies from the United

States have shown resistance to Cotrimoxazole (Sahm et al., 2001). This
increasing trend in the resistance pattern is
due to indiscriminate or misuse of the
antibiotics. Niranjan et al. (2014) reported
multiple drug resistance in uropathogenic
E.coli, which could be due to its widespread
prevalence in the community. Lack of
guidelines for appropriate use of
Antimicrobial agents is another factor
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responsible for spread
(Mahmoud et al., 2012).

of

resistance
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Conclusively, factors like lack of health
education in the rural population predispose
them to various infections among which UTI
is an important one. Besides, erratic use of
antibiotics needs to be checked which is one
of the major causes of spread of
antimicrobial resistance and UTI being a
community acquired infection the chances
of spread of resistant bacterial strains makes
it all the more dangerous.
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