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Urinary tract infections (UTIs) are common bacterial infections associated with
considerable morbidity in children. We have conducted a study of aerobic
bacteriological profile of UTIs in children of 0 to 14years. A total of 108 urine
samples were cultured by calibrated standard loop and dip slide culture methods as
per standard procedures. Any growth on the media was identified by appropriate
biochemical tests. Antibiotic susceptibility testing was done by Kirby-Bauer disc
diffusion method following CLSI guidelines. Of 108 cases, 87 were culture
positive, and all (100%) were positive by standard loop where as 11.50% were
positive by dip slide culture method. Escherichia coli (47.91%), and Coagulase
negative Staphylococcus (13.54%) were the commonest isolates. Most of the
isolates were found to be more susceptible to ceftriaxone, piperacillin tazobactam,
imipenem, and nitrofurantoin. In our study UTI was more commonly seen in
female children with ratio (M:F) of 1.6:1. Escherichia coli was the commonest
isolated Gram negative organism. Urine culture by calibrated standard loop
remains the gold standard method.

Introduction
asymptomatic bacteriuria to cystitis and
pyelonephritis to septic shock with
multiorgan system failure(Agarwal, 2012).
Most UTIs in children result from ascending
infections, although haematogenous spread
may be more common in the first 12 weeks
of life. Most UTIs in children are
monomicrobial often caused by Escherichia
coli (60 80% of cases), Proteus (more
common in boys and in children with renal
stones), Klebsiella, Enterococcus and

Urinary tract infection (UTI) is one of the
most common infectious diseases seen in the
community (Eshwarappa et al., 2011). It
represents one of the most common diseases
which are encountered in the medical
practice today, with an estimated 150
million cases per annum world-wide
(Mukharjee et al., 2013). UTIs are
associated with considerable morbidity and
health care cost, with varied clinical
spectrum of severity ranging from
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coagulase negative Staphylococci (Brian et
al., 2005).

moderate as 2+ and many as 3+.
Inoculation on blood agar and MacConkey
agar was done using calibrated standard
loop. Culture is also done by dip slide
method. Dip slides were prepared following
Mackie and Sandys (1965, 1966) method
(Naylor, 1967). The urine should be mixed
thoroughly before plating (Kieran et al.,
2010). Calibrated loop designated to deliver
a known volume, either 0.01 or 0.001 ml of
urine was used (Mackie & McCartney).
Reporting of bacterial count was done
following the table (Table 1).

Paediatric urinary tract infections are
associated with high morbidity and long
term complications like renal scarring,
hypertension and chronic renal failure
(Taneja, 2010). Hence the present study has
been undertaken for the first time in our
institution. Our aim was to study the aerobic
bacteriological profile of urinary tract
infections in children by comparing standard
loop and dip slide semi - quantitative culture
methods and their antibiogram.

If 25 E. coli colonies are counted and a
1/500 ml loop was used, the approximate
number of CFU per ml of urine: 500×25 =
12, 500, such a count would be reported as:

Materials and Methods
The present study was carried out over a
period of one year from Jan 2012 to Dec
2012. Clinically suspected UTI in children
of 0 14 years with symptoms of fever with
or without chills, burning micturition,
frequency, dysuria, suprapubic pain were
included & those on antibiotic therapy were
excluded. The parents were instructed to
collect mid-stream urine sample from their
children in sterile wide mouth containers as
per standard guidelines. After sample
collection, transported immediately to the
laboratory for further processing.

10000

100 000 E.coli /ml.

The number of colonies on the dip slide is
directly proportional to the viable bacterial
count of the fluid in which the slide has been
dipped. After isolation, Gram stain, and
biochemical reactions were done according
to the procedures described in Mackie and
McCartney practical microbiology and
Konemen text book of diagnostic
microbiology. Antimicrobial susceptibility
testing was done on Mueller Hinton agar
using Kirby- Bauer disk diffusion method.

Urine sample is examined for the following
parameters appearance, colour, pH, and
odour. Wet mount preparation and Gram
stain was done for all urine samples
following the procedures explained in
practical text book of Mackie & McCartney.
In urine sediments white blood cells (WBC)
are usually reported as follows (Monica
Cheesebrough, 2009):

The following antibiotics were used as per
CLSI guideline
Norfloxacin(Nx) - 10 g, Nitrofurantoin
(NIT)
300 g, Penicillin(P)
10 units,
Cotrimoxazole (COT): Trimethoprim /
sulfamethoxazole - 1.25
g/23.75
g,
Nalidixicacid (NA) - 30 g, Cefoxitin(CX) 30 g, Erythromycin (E) - 15 g, Clidamycin
(CD) - 2 g, Linezolid (LZ) - 30 g,
Vancomycin (VA) - 30 g, Ofloxacin (OF) 5 g, Chloramphenicol (C) - 30 g,
Amikacin (AK) - 30 g, Cefuroxime(CXM)

Few: Up to 10 WBCs/HPF (High Power
Field, i.e., using 40X objective)
Moderate Number: 11 40/HPF
Many: More than 40WBCs/HPF
For our convenience we graded few as 1+,
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30
g,
Imipenem(I)
Ceftriaxone(CTR) - 30 g.

-

10 g,

performed a comparative bacterial counts of
1,000 clinical specimens using the pour
plate and dip slide method and observed that
dip inoculum detected all but 19 of 258
specimens (92.6%) with 100,000 or greater
colonies per ml. And also found that this
simple, convenient method should allow
more extensive use of quantitative urine
culture in the diagnosis and follow up of
patients with urinary tract infections in
office practice. It should not be considered a
substitute for the more definitive pour plate
method or for standard methods for
characterization of bacteriological species
when more exact information is required. J
Robson, N Lurie and J Tudor Hart had done
a study on dip slide urine culture in children
under 5 years old. Out of 567 registered
children dip slide urine was obtained from
158 (27.9%). Out of 123 positive dip slides
91 (73.7%) yielded a significant pure
growth, five (4.7%) a significant mixed
growth and 27 (21.9%) yielded an
unidentified bacterial count of
105
organisms per ml (Robson et al., 1979). Our
observations were comparable with the
observations made by Jeana et al. (1995)
observed that dip slide culture method and
other screening methods use has been
limited by the lack of sensitivity when
pathogens are present in low numbers (Jeana
et al., 1995).

Results and Discussion
From total of 108 cases, 87 cases were
positive for urine culture with significant
bacteriuria. Distribution of cases according
to gender is shown in the table 2
Females were higher in number as compared
to males with a ratio of 1.6:1. For all
samples culture was done by both standard
loop and dip slide culture methods. Of 87
culture positive urine samples only 10 were
positive by Dip slide culture method. Before
doing urine culture, urine microscopy was
performed to look for the presence of pus
cells and bacteria. The dip slide culture
method showed growth when wet mount
microscopy of urine sample showed pyuria
with grade 3+, the dip slide gave scanty
growth.
Antibiogram of Gram negative organisms is
shown in table 3. Antibiogram of Gram
positive organisms is shown in the table 4.
In the present study, the culture positive
cases were higher in females (62.03%) than
the males showing the ratio of 1.6:1. Similar
to our results, a study by Sharma et al.
(2011) showed that at least 1% of boys and
3% of girls develop urinary tract infection
during first ten years of life.

In present study, majority of the isolates
were Gram negative organisms accounting
for 83.33%. Among Gram negative
organisms E. coli was the commonest isolate
(57.5%) of the 87 culture positive urine
samples. 95.67% of isolated E. coli were
susceptibility to imipenem, 93.47% to
piperacillin tazobactam. The antibiotic
pattern of E. coli in present study is in
agreement with the study conducted by
Eliana et al. (2008). About 21.7% and
39.3% of E. coli were shown to be sensitive
to cefuroxime and amikacin respectively.

Our results were comparable with the
observations made by Dennis Guttman, their
clinical trials showed that all specimens
containing > 105 organisms per ml gave dip
slide counts of 200 or more colonies, and
specimens with > 104 organisms per ml
produced counts above 40 colonies (Dennis
et al., 1967).
William A, CRAIG and Calvin MK
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Study conducted by Mansour et al. (2009)
observed that all Gram negative organisms
were sensitive to amikacin (90.5 - 100%).
Similarly a higher proportion of E. coli were
isolated by Ji et al. (2011) (81.4%),
Mohammed et al. (2007) (61%), Andrew et

al. (2013) (63%), Eileen et al. (2011) (70%),
(Gupta et al., 2012), Kumar et al. (2003)
(32.8%), Hadiza et al. (2003) (55.6%), Gvl
et al. (47.6%), Eliana et al. (2008) (77%),
Mansour et al. (2009) (59%), Tanja et al.
(2011) (67.7%).

Table.1 Reporting of bacterial count
(CFU) per ml of urine
< 10 000 organisms/ml (104ml/)
10 000 100 000/ml (104 105/ml)
>100 000/ml (105/ml)

Report the bacterial count
Not significant
Doubtful (repeat specimen)
Significant bacteriuria

Table.2 Distribution of cases according to gender

Gender
Male
Female
Total

Clinically suspected
Number
%
41.00
37.96
67.00
62.03
108.00
100.00

Culture Positive
Number
%
30.00
34.48
57.00
65.52
87.00
100.00

Culture Negative
Number
%
11.00
52.38
10.00
47.61
21.00
100.00

Table.3 Antibiogram of Gram negative organisms

Antibiotics
Gentamicin
Piperacillin
tazobactam
Amikacin
Cefuroxime
Ceftriaxone
Cefoxitin
Ofloxacin
Imipenem
Norfloxacin
Nalidixic acid
Nitrofurantoin
Ciprofloxasin

E.
coli
(%)
41.30

33.60

P.
aeruginosa
(%)
25.00

Proteus
vulgaris
(%)
NT*

83.34

88.50

75.00

66.66

55.56
38.90
66.70
38.90
61.12
88.80
72.30
55.55
78.00
50.00

44.30
22.40
66.70
44.25
66.70
88.50
66.70
44.25
77.78
44.25

0.00
0.00
75.00
25.00
75.00
100.00
75.00
0.00
25.00
50.00

0.00
0.00
66.67
33.33
66.00
100.00
33.33
100.00
100.00
33.33

C. freundii
(%)

K. pneumoniae
(%)

33.34

93.47
39.13
21.73
69.56
45.65
54.34
95.67
67.39
47.82
84.72
47.82

453

Int.J.Curr.Microbiol.App.Sci (2015) 4(11): 450-456

Table.4 Antibiogram of Gram positive organisms
Antibiotics
Penicillin
Linezolid
Vancomycin
Erythromycin
Cefoxitin
Ofloxacin
Norfloxacin
Nitrofurantoin
Nalidixic acid
Cotrimoxazole
Ciprofloxacin
Piperacillin
tazobactam

S. aureus (%)

CONS (%)

0.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
0.00
0.00
100.00

15.38
100.00
100.00
53.84
NT*
61.53
53.84
84.61
38.46
69.23
69.23

Enterococcus
spp(%)
0.00
50.00
100.00
50.00
NT*
50.00
0.00
50.00
0.00
0.00
0.00

100.00

100.00

100.00

In present study 16.6% of Gram positive
organisms were isolated, coagulase negative
Staphylococcus was the most common
isolate.
And
other
isolates
were
Enterococcus spp and S. aureus. All the
Gram positive isolates showed 100%
sensitive to vancomycin, piperacillin
tazobactam and were resistant to penicillin.

vancomycin, nitrofurantoin and piperacillin
tazobactam.
The urine of all children who are suspected
as having UTI should be cultured by
standard loop to avoid diagnostic error, for
proper antibiotic selection, and to prevent
drug resistance at primary level. Dip slide is
less sensitive when compared to Standard
loop method.

In conclusion, Gram negative bacilli were
predominantly
associated
with
UTI
compared to Gram positive cocci.
Escherichia coli being the most common
organism cultured in urine of these children,
followed by Citrobacter freundii and
Klebsiella pneumoniae.
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