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Abstract
Background: Urinary tract infection (UTI) is one of the most common infections in children. The incidence of UTI varies
with the age and sex of the children. Fever may be the only symptom of UTI, especially in young children. Escherichia coli is
the predominant pathogen in both the community-acquired urinary tract infection and hospital-acquired urinary tract infection.
Drug resistance has been a common occurrence in infections among adults and elderly, but now it is frequently seen in
children as well.
Objective: To determine the bacteriological profile and susceptibility pattern of organisms causing UTI among children.
Material and Methods: A total of 600 urine samples collected from the suspected cases of UTI were enrolled. A calibrated
loop method (semi quantitative method) was used for the isolation of bacterial pathogens from urinary samples. Significant
isolates were identified by conventional methods according to the standard laboratory protocol. The antibiotic sensitivity test
was performed by modified Kirby Bauer disc diffusion technique as per CLSI
Results: A total of 600 clinically suspected cases of urinary tract infection were enrolled in our study among that 216 (36%)
were significant growth and 384(64%) were sterile. Out of total 216 positive cases in which 118 cases (54.6%) belong to
Female and 98 cases (45.4%) belong to Male category and the majority of cases (57.4%) found in the age group of 4 to 6
years. Among all the positive cases, E. coli was the most prevalent 136 (62.9%). Gram negative organisms showed highest
sensitivity to Nitrofurantoin (74.5%) while Gram positive organisms showed highest sensitivity to linezolid (100%).
Conclusion: The constant evaluation of the antibiotic sensitivity pattern of UTI pathogens for commonly used antimicrobial
agents in a particular environment should be carried out regularly.
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Introduction
Urinary tract infection (UTI) is one of the most common
infections in children [1]. It is defined as the presence of
bacteria in the urine in significant amounts [2]. The incidence
of UTI varies with the age and sex of the children.
Approximately 5% of all children less than two years of age
with fever experience UTI [3].
UTI in paediatric age group differs in all the way from
adults mainly by following congenital abnormalities of
urinary tract namely posturethral valves, pelvi‑ureteric
junction obstruction, neurogenic bladder, stricture urethra,
vesicoureteral reflux which is very true in infants (<1-year
age group) [4].
Fever may be the only symptom of UTI, especially in young
children [5, 7]. Newborns with pyelonephritis or urosepsis can
present with nonspecific symptoms (failure to thrive,
jaundice,
vomiting,
hyperexcitability,
lethargy,
hypothermia, and sometimes without fever) [8, 9].
UTI may lead to life threatening complications like sepsis
and renal scaring. Renal scaring is the most common cause
of hypertension in later childhood and renal failure in
adulthood [10].
The pathogens causing urinary tract infections (UTI) in
children are well known. Escherichia coli is the
predominant pathogen in both the community-acquired
urinary tract infection and hospital-acquired urinary tract
infection and it is solely responsible for more than 80% of

these infections [11]. The other bacteria which are also
responsible for urinary tract infections are Proteus,
Klebsiella, Enterobacter, Pseudomonas, Enterococcus and
Staphylococcus species.
Treatment is often started empirically based on the local
prevalence of organisms and susceptibility pattern. Drug
resistance has been a common occurrence in infections
among adults and elderly, but now it is frequently seen in
children as well. Overuse and use of incomplete course of
antibiotics as well as empirical antibiotic therapy have been
the major contributing factors in the development of
multidrug resistant bacteria [12]. Therefore, this study is
undertaken to determine the bacteriological profile and
susceptibility pattern of organisms causing UTI among
children and to formulate guidelines for the empiric
antibiotic treatment of childhood urinary tract infections in
our region.
Material and Methods
Study Population
A total of 600 urine samples collected from the suspected
cases of UTI from patients attending hospital both OPD and
IPD were included in the study. Clean catch, mid-stream
urine samples were received in sterile universal containers.
Urine samples were processed within 2 hour of collection
and in case of delay, the sample were refrigerated at 2-8○C.
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Inclusion Criteria
a. Children below the age of 13 years
b. Patients with clinical suspicion of having UTI
Exclusion criteria
a. Children at the age of 13 years or above
b. Patients already on antibiotic therapy
Sample Processing
A calibrated loop method (semi quantitative method) [13] was
used for the isolation of bacterial pathogens from urinary
samples. A loopful urine sample was plated on Mac-Conkey
agar & Blood agar (Hi Media Laboratories, Mumbai, India).
The inoculated plates were incubated at 37○C for 24 hours.
The number of isolated bacterial colonies was multiplied by
1000 for the estimation of bacterial load/mL of the urine
sample. A specimen was considered positive for UTI if
growth detected at a concentration of ≥10 5 CFU/mL [14].
Significant isolates were identified by conventional methods
according to the standard laboratory protocol, including
colony morphology, gram staining and biochemical
reactions. All gram-negative bacilli were identified to
species level by their characteristic appearances on the
media, Gram’s stain, Oxidase test, Motility and biochemical
reactions as per standard laboratory protocol. All grampositive organisms were identified to species level by their
characteristic appearances on the media, Gram’s stain,
Catalase test followed by Coagulase test. Enterococcus was
identified by Bile Esculin disc test and it was also confirmed
by Salt tolerance test (6.5% NaCl.)
Antimicrobial Susceptibility Testing
The antibiotic sensitivity test was performed by modified
Kirby Bauer disc diffusion technique [70] with commercially
available Hi-Media antibiotic discs according to Central
Laboratory Standard Institute (CLSI) guidelines on Mueller
Hinton agar plates. The antibiotics which were used in our
study were based on the standard protocol of the hospital
and departmental policies. (as per CLSI)
Statistical analysis
The qualitative data were expressed in proportion and
percentages and the quantitative data expressed as mean and
standard deviations. The difference in proportion was
analyzed by using chi square test. Significance levels for
tests were determined as 95% (P< 0.05).
Results
A total of 600 clinically suspected cases of urinary tract
infection were enrolled in our study among that 216 (36%)
were significant growth and 384(64%) were sterile. Out of
total 216 positive cases in which 118 cases (54.6%) belong
to Female and 98 cases (45.4%) belong to Male category
and the majority of cases (57.4%) found in the age group of
4 to 6 years followed by 7 to 9 years (14.8%) and the least
was 5.6% in 10-12 years of age.
Among all the positive cases, majority of the uropathogens
were gram negative bacilli 188(87%) while Gram Positive
cocci were 28(13%)
Among all the positive cases, in gram negative bacteria, E.
coli was the most prevalent 136 (62.9%), followed by
Enterobacter species 24(11.1%). Similarly, in gram positive
bacteria,
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Enterococcus species was the most prevalent 19(8.8%)
followed by CONS 05(2.3%)
Gram negative organisms showed highest sensitivity to
Nitrofurantoin (74.5%), followed by Amikacin (55.4%) and
Imipenem (48.5%). They showed least sensitivity to
Cefotaxime (17.9%).
Pseudomaonas species showed highest sensitivity to
Colistin (100%), followed by Piperacillin+Tazobactum
(84.6%) and Gentamycin (69.2%) while the least sensitive
was Ciprofloxacin (30.7%).
Gram positive organisms showed highest sensitivity to
linezolid (100%) followed by Vancomycin and Teicoplanin
(92.8%). They showed least sensitivity to Norfloxacin
(17.8%).
Table 1: Total number of samples tested
Urine culture
Significant Growth
Sterile
Total

Number
216
384
600

Percentage (%)
36
64
100.00

Table 2: Age and gender distribution of the culture positive urine
samples (n=216)
Age Group in year
0 to 1
1 to 3
4 to 6
7 to 9
10 to 12
Total

Male
No. %
14 10.2
09 9.1
56 57.1
17 17.3
02 6.1
98 100.00

Female
No. %
07 5.9
18 15.2
68 57.6
15 12.7
10 8.47
118 100.00

Total
No. %
21 9.7%
27 12.5%
124 57.4%
32 14.8%
12 5.6
216 100%

Table 3: Distribution of Bacteria in Positive Culture (n=216)
Gram negative Bacteria
Number Percentage (%)
Escherichia coli
136
62.9 %
Enterobacterspp
24
11.1%
Klebsiellaspp
08
3.7%
Pseudomonas spp
13
6%
Citrobacterspp
04
1.8%
Proteus spp.
03
1.3%
Gram Positive Bacteria
Enterococcus spp.
19
8.8%
Coagulase negative Staphylococcus 05
2.3%
Staphylococcus aureus
04
1.8%
Total
216
100.00
Table 4: Overall Antibiotic Sensitivity Pattern of Gram negative
Uropathogens (n=173)
Antibiotic
Amikacin
Ampicillin
Cefipime
Cefotaxime
Ceftazidime
Ceftazidime + Clavulanic acid
Ciprofloxacin
Cotrimoxazole
Doxycycline
Imipenem
Nitrofurantoin

Number
96
45
73
31
53
60
45
42
47
84
129

Percentage
55.4%
26%
42.1%
17.9
30.6
34.6%
26 %
24.2%
27.1%
48.5%
74.5%
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Table 5: Overall Antibiotic Sensitivity Pattern of Pseudomonas
species (n=13)
Antibiotic
Number Percentage
Amikacin
7
53.8%
Aztreonam
8
61.5%
CefoperazoneSulbactum 07
53.5%
Ceftazidime
05
38.4%
Cefipime
06
46.1%
Ciprofloxacin
04
30.7
Colistin
12
100 %
Gentamycin
9
69.2%
Imipenem
06
46.1%
Piperacillin+Tazobactum 11
84.6%
Tobramycin
05
38.4%
Table 6: Overall Antibiotic Sensitivity Pattern of Gram-positive
bacteria (n= 28)
Antibiotic
Ampicillin
Cefoxitin
Doxycycline
Gentamycin
Linezolid
Nitrofurantoin
Norfloxacin
Piperacillin+Tazobactum
Teicoplanin
Vancomycin

Number
09
08
12
13
28
24
5
24
26
26

Percentage
32.1%
28.5%
42.8%
46.4%
100%
85.7%
17.8%
85.7%
92.8%
92.8%

Discussion
In this study 600 urine samples were processed, out of
which 216 (36%) gave significant growth of pathogens. Our
findings are in accordance with Shrestha et al. [15], Palak
Gupta et al. [16] and Mehta et al. [17] who observed bacterial
growth in 35.4%, 35.7% and 36.6% of the urine
respectively. However, Prakash D et al. [18] (53.82%),
Rangari A et al. [19] (58.82%) found high prevalence of UTI.
There are studies which shows low prevalence of UTI which
accounts for 17.7% [20], 18.5% [21], 33.3% [22] in India.
In this study we found a high prevalence of UTI in females
(54.6%) than in males (45.4%). female outnumbered male.
The male: female ratio was 1:1.2. Our findings are in
accordance with various studies who also shown a female
preponderance with a male: female ratio of 1:1.9 [23] and 1:2
[24]
.
In this study we found that maximum number of patients
(57.4%) was in the age group of three to six years followed
by 7 to 9 years (14.8%) and the least was 5.6% in 10-12
years of age. Our results are consistent with Sharma et al.
[25]
, G K Rai et al. [26], Singh et al. [27] and Malla et al. [24]
also reported maximum number of patients (varying from
35-50%) in this age group. This could be because younger
children are not well toilet trained and likelihood of
ascending infection with fecal flora is more common in this
age group [28, 29]. However, Gupta P et al. [16] and Gadge et
al. [30] found maximum number of patients (56.5% and
37.7%, respectively) in the age group of less than 1 year of
age. In one of the study eighty nine percent of the UTI in
children was constituted by the age group of less than 6
years in one of the studies [31].
In this study we found that out of 216 significant growth
Escherichia coli was the most common isolated urinary
pathogen (62.9%). Our result is consistent with various
studies [19, 21, 23] but differs from the reports in which P.
aeruginosa [32] and Klebsiella spp [33] were recorded as the

predominant bacteria in UTI. As E. coli is a major normal
flora in the gut and most of the time poor hygiene will lead
to cross contamination and then urinary tract infection
occurs [34, 35].
Other bacteria isolated from UTI cases in this study were
Enterobacter spp (11.1%), Enterococcus spp (8.8%),
Klebsiella (6%), Psedomonas spp (3.7%), Citrobacter spp.
(1.3%), CONS (2.3%), Staphylococcus aureus (1.8%) and
the least was Proteus spp (0.31%). Our findings are
consistent with various authors from different parts of India
[16, 30, 36]
and other countries across the world [24, 25, 27, 37, 38].
Enterobacteriacae have several factors responsible for their
attachment to the uroepithelium. These gram-negative
aerobic bacteria colonise the urogenital mucosa with
adhesin, pili, fimbriae and P1-blood group phenotype
receptor [39].
The incidence of Enterobacter spp is high in the present
study (14.40%), as compared to the other gram-negative
bacteria which is low as compared with other studies,
signifying the geographic variations prevalent in a country
[23, 40, 41]
.
In this study, gram positive organisms constituted 13% of
the isolates the commonest being Enterococcus spp which is
in line with studies conducted by Ami H Patel [42] have
reported 12.4%.
Our study showed Enterococci to be the predominant
amongst gram positive uropathogen followed by Coagulase
negative Staphylococcus (2.3%), Staphylococcus aureus
(1.8%) which is in accordance with the study conducted by
Shobha KL et al. [43].
The antimicrobial susceptibility (AST) pattern differs in
different studies as well as at different times in the same
hospital in Indian and overseas studies because of the wide
availability of over the counter antibiotics and different
hospital based antibiotic policies. The pattern of
antimicrobial resistance of the microorganism causing UTIs
vary in their susceptibility to antimicrobials from place to
place and from time to time.
In this study majority of Gram-negative bacteria were
sensitive to Nitrofurantoin (74.5%), followed by amikacin
(55.4%), Imipenem (48.5%) and the least sensitive was
Cefotaxime (17.9%). Our findings are consistent with A
Sharma et al. [3], N Kaur et al. [45], Gupta P et al. [46].
We observed that the most effective antibiotic for E. coli
was Nitrofurantoin (73.22%), followed by amikacin
(59.01%) and Imipenem (54.9%) which is similar to recent
studies conducted by A sharma et al. [25], S P Shrestha et al.
[15]
. However, study by GK Rai [26] et al. at KCH has shown
that E. coli was most sensitive to Amikacin,
Chloromphenicol and Nitrofurantoin. This finding
emphasizes the geographical variation seen in the
susceptibility patterns of uropathogens to different drugs.
In this study the most effective drug for Pseudomonas spp
was Colistin that shows 100% susceptibility followed by
Piperacillin+Tazobactum (84.6%) and Gentammicin
(69.2%), Aztreonam (61.5%) while Ciprofloxacin shows
maximum resistant (70%) to Pseudomonas spp.
In this study we found that majority of Gram-positive cocci
are sensitive to Linezolid (100%) followed by Vancomycin
and Teiocplanin (92.8%), Piperacillin+Tazobactum (84.6%)
and the least sensitive to Norfloxacin (17.8%). We observed
that resistance to vancomycin is reported among
Enterococci which is consistent with the studies conducted
by Gupta P et al. [16] However there are studies which shows
16
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100% susceptible to Vancomycin among Gram positive
cocci [21].
It has been observed that all studies have their own
susceptibility pattern of that region, the reason for difference
might be factors related to difference in antibiotic use,
patient population and prescribing rate [41, 44, 45]. Effective
management of patients suffering from bacterial UTIs in
children depends mainly on the type of organisms and
selection of an effective antibiotic agent to the organism.
Diagnosis of UTIs and its treatment requires a good
cooperation between the clinician and the microbiologist.
Conclusion
A high isolation rate of pathogens from urine samples of
clinically suspected UTI shows a good correlation between
clinical findings and microbiological methods. This study
highlights the need for the development of protocol for
rational use of antibiotics and local chemist as well as
clinician should be train for importance of rational use of
antibiotics. We recommend that constant evaluation of the
antibiotic sensitivity pattern of UTI pathogens for
commonly used antimicrobial agents in a particular
environment
should
be
carried
out
regularly.
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