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ABSTRACT

Background: Urinary Tract Infection (UTI) is one of the most common infections in children. Use of antibiotics according to

updated sensitivity pattern is critical.

Aim: To determine major bacteria causing UTI with drug sensitivity pattern to find best empirical therapy.

Study design: Descriptive cross-sectional study.

Methodology: This study was conducted at WAPDA hospital Rawalpindi from June 2022 to November 2022. A total of 71 urine
culture positive children aged between 1 to 14 years were enrolled. The main variables for the study included age and sex of
patient, isolated bacteria and the sensitivity pattern against different drugs. The data was analyzed using SPSS version 23.0.
The variables are presented in the form of standard deviation and frequency of percentages.

Results: The average age of enrolled children was 5.9 (SD + 3.6) years. The common bacteria leading to UTI were E. coli 43
(60.6%) followed by Klebsiella 11 (15.5%) and Enterococcus 5 (7%). The most common organism isolated was E. coli. The
most effective drugs against E. coli are Meropenem (97.2%), Fosfomycin (90.2%), and Amikacin (89.7%). The resistance
pattern is Co-trimoxazole (86%), Amoxicillin/clavulanic acid (69.8%) and Cefixime (70.7%).

Conclusion: The most common isolate was E. coli. The sensitivity of nitrofurantoin, Fosfomycin and Amikacin to the pathogens’
causing UTl is high and can be used empirically. Other commonly used antibiotics are mostly resistant, therefore regular studies

in every region are necessary to update the protocols for treatment of UTI.
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INTRODUCTION

Urinary tract infection (UTI) is a commonly occurring bacterial
infection during early years of life. It is caused by inflammation of
urinary system [1-3]. The prevalence of afebrile UTI during infancy
is 8% and febrile infants is 7% with a male to female ratio of
2.8:5.4. After first year, there is a female predominance, with a
male to female ratio of 1:10 [4]. The short urethra and gram-
negative bacteria of vagina are the main cause of predominance in
girls [5, 6].

The diagnosis of UTI is based on signs and symptoms and
urine examination. But the gold standard for the diagnosis is Urine
culture [7, 8]. When a single bacterial colony count is more than
105 (CFU/ml) on clean catch and /or > 50,000 CFU/ml in
transurethral specimen then it is called significant bacteriuria [9,
10].

The clinical features of UTI are different at different ages [11,
12]. Ninety-one percent of children present with fever in UTI [13].
Fever, jaundice, poor feeding, and lethargy are the most frequently
present symptoms during neonatal age. Older children present
with painful and frequent micturition and urgency, with suprapubic
tenderness present on examination [11, 14].

The urine of healthy children is mostly uninfected. To
maintain the sterile nature of urinary system it is necessary that
children should fully empty their bladder every time they void [15].

During toilet training most of the time children withhold their
urine causing UTI [5]. The main factor which causes UTI is
bacteria. First it gathers around urethra, and then move to involve
whole urinary system [15, 16]. Infection of urinary tract only once
can cause long term complications, but repeated infection can be
much more dangerous [17, 18].

If children having UTI are not treated properly with antibiotics
it can lead to recurrence. Recurrence is defined as having UTI
(cystitis) for three times or more [19]. The National Institute for
Health and Clinical Excellence has recommended a 7 to 10 days of
antibiotic therapy to treat UTI [1, 20]. It can prevent chronic UTI
which can cause pyelonephritis, hypertension, and End stage renal
disease [21]. Uncomplicated UTI is treated with oral antibiotics and
intravenous are used empirically when there is complicated UTI till
urine culture and sensitivity report comes [13, 22].

The resistance to antibiotics is a globally accepted challenge
which medical world is facing. UTIs are the most common
infections facing antibiotic resistance. Many children are getting
antibiotics for several diseases such as ear infection, abdominal
pain, upper respiratory tract infections and so on without proper
prescription so frequently that it causes partially treated urinary
infections and resistance [23]. Now another issue is resistance to
two or more than two classes of antibiotics, which is called
multidrug resistance [5]. There is a risk of antibiotic resistance to
ten million lives by 2050 [24]. The American and Canadian society
of Urology has advised that the choice of antibiotics should
selected locally according to sensitivity pattern of locally done
studies [1].

Pakistan is a developing country and there is a judicious use
of antibiotics for different infections including UTI. If antibiotics are
not used properly then it will cause resistance. Furthermore,
improperly treated UTI can cause damage to urinary system
causing reflux, pyelonephritis, and chronic kidney disease.
Therefore, proper diagnosis and selection of antibiotics is
necessary. For these studies should be conducted frequently and,
in each area, to evaluate the pathogen and its sensitivity. these
studies can give us a clue to start antibiotics empirically. Therefore,
to make an antibiotic protocol for UTI according to sensitivity
pattern we have done this study in our unit.

METHODOLOGY

A cross-sectional study was conducted at Wapda Hospital
Rawalpindi from June 2022 to November 2022. A total of 176
children from 1 year to 14 years presented to the hospital with
symptoms and signs of UTI, such as fever, suprapubic pain and
burning micturition. Out of the observed children 71 were culture
positive. Those 71 culture positive children were enrolled.

All children who took antibiotics in 72 hours were excluded.
Patients having cerebral palsy, chronic kidney disease and any
other urological problem were excluded.

Clean catch urine, under aseptic measures was collected.
The samples were transferred immediately to the laboratory for
urine analysis and urine culture and sensitivity. Cultures were done
directly on CLED agar medium for 48 hours. Urine culture was
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considered positive when colony count was more than 100,000
CFU/ml of a single organism. Sensitivities were checked for
Amikacin, Amoxycillin, Nitrofurantoin and others. Data were stored
and analyzed using IBM SPSS version 23.0, mean with standard
deviation was reported for age of patients, counts with percentages
were reported on gender and microorganisms. Descriptive analysis
was also performed on sensitivity patterns of antibiotics for each
studied microorganism.

RESULTS

A total of 176 children visited OPD in WAPDA Hospital Rawalpindi
with symptoms of UTI during our study. A total of 71 patients were
culture positive and were enrolled for the study. Their mean age
was 5.9 (SD + 3.6) years. Their age, gender and micro-organism
status are presented in table 1.

Table 1: Baseline Characteristics of Studied Patients (n = 71)

There were 11 (15.5%) males and 60 (84.5%) females. Out
of 71 children 62 (87.3%) had gram negative organisms and
7(9.8%) had gram positive organisms. Common bacteria leading
to UTI were E. coli 43 (60.6%) followed by Klebsiella 11 (15.5%)
and Enterococcus 5 (7%).

The drug sensitivity and resistance pattern for bacteria are
shown in table 2. The most effective drugs against E. coli are
Meropenem (97.2%), Fosfomycin(90.2%),and Amikacin(89.7%).
The resistance pattern is Co-trimoxazole (86%),
Amoxicillin/clavulanic acid (69.8%) and Cefixime( 70.7%). The
sensitivity pattern of Klebsiella (second most common) is Amikacin
(100%), Meropenem (100%), Fosfomycin (72.7%). The drugs
mostly resistant are Co-trimoxazole (81.8% and Cefixime (80%).
Enterococcus is sensitive to Nitrofurantoin (100%), Vancomycin
(100%) and Fosfomycin (60%) whereas resistance pattern is Co-
trimoxazole (100%) and ciprofloxacin (80%). High sensitivity for
pseudomonas was found against Amikacin (100%), Ciprofloxacin

ariables n 0% (100%) and Meropenem (100%) whereas resistance against Co-
Gender Male 11 15.5 trimoxazole (100%) and Fosfomycin (75%) was high. The
Female 60 84.5 Enterobacter cloacae was 100% sensitive against Amikacin,
Age Mean + SD 5.9 + 3.6 Ciprofloxacin, Co- trimoxazole and Meropenem whereas 100%
Proteus 2 2.8 resistance was shown against Cefixime. The Proteus was 100%
E. coll 43 [60.6 sensitive against Ciprofloxacin and Meropenem whereas it was
, ~ [Klebsiella 11 15.5 100% resistant to Co-trimoxazole. The Staphylococcus
Microorganisms Entergcoccus i D 7'2 saprophyticus was highly(100%)  sensitive against Amikacin,
Ese” omonas aeruginosa 4 - Vancomycin, Ciprofloxacin and Ceftriaxone. 100% resistance was
nterobacter cloacae 4 5.6 : ..
Staphylococcus saprophyticus 2 2.8 found against Cefixime.
Table 2: Drug sensitivity pattern of micro-organisms
Drugs Micro-organisms
Gram negative organisms Gram positive organisms
Proteus | E. coli Klebsiella Pseudomonas Enterobacter cloacae Enterococcus Staphylococcus
n=2 n =43 n=11 Aeruginosa n=4 n=5 saprophyticus
n=4 n=2
Amoxicillin S 50 18.4 0 N. T (Not tested) 25 40 50
R 50 81.6 100 N. T 75 60 50
Amoxicillin/Clavulanic S 50 30.2 36.4 N.T 25 60 100
acid R 50 69.8 63.6 N. T 75 40 0
Cefixime S 50 29.3 20 N.T 0 N. T 0
R 50 70.7 80 N.T 100 N. T 100
Ceftriaxone S 50 38.1 45.5 N. T 75 N. T 100
R 50 61.9 54.5 N.T 25 N. T 0
Ciprofloxacin S 100 44,2 54.5 100 100 20 100
R 0 53.5 45.5 0 0 80 0
Co-Trimoxazole S 0 14 18.2 0 75 0 50
R 100 86 81.8 100 25 100 50
Fosfomycin S 50 90.2 72.7 25 50 60 50
R 50 7.3 18.2 75 50 40 50
Meropenem S 100 97.2 100 100 100 60 50
R 0 2.8 0 0 0 40 50
Nitrofurantoin S 0 81 70 0 50 100 100
R 100 16.7 30 100 50 0 0
Amikacin S 100 89.7 100 100 100 N. T 100
R 0 10.3 0 0 0 N. T 0
Vancomycin S N. T N. T N. T N.T N.T 100 100
R N.T N.T N.T N.T N.T 0 0

Table-3 reports the organisms with respect to age group, Table 3: Organisms with respect to age group
results showed for the samples age range between 1 — 3 years )Age Group
52.6% were E. coli, 31.6% were Klebsiella, 5.3% were Organism 1-3years @d-7years  pryears | e
Pseudomonas aeruginosa, 5.3% were Enterobacter colane and (n=19) - (n=31) - (":210
5.3% were Staphylococcus saprophyticus cases, for the age range N % I % n %

Proteus - - 1 32 |1 148 [0.99
between 4 — 7 years there were 3.2% were Proteus, 61.3% were = ol 0 526 119 613 114 l667 1024
E. coli, 9.7% were Klebsiella, 6.5% were Enterococcus, 6.5% were ! - - = )

' - ' ' Klebsiella 6 31.6 |3 9.7 2 pP5 [0.30
Pseudomonas aeruginosa, 9.7% were Enterobacter cloacae and ENterococcus N C > 65 1B 143 0.65
3.2% were Staphylococcus saprophyticus cases, whereas for age Pseudomonas
more than 7-years old samples there were 4.8% cases of Proteus, laeruginosa L P32 65 [ A8 077
66.7% cases of E.coli, 9.5% cases of Klebsiella, 14.3% cases of Enterobacter cloacae [1 53 13 9.7 | - 0.31
Enterococcus and 4.8% cases of Pseudomonas aeruginosa. P- Staphylococcus i 53 |t o | i 011
value greater than 0.05 showed insignificant difference in the saprophyticus . : i

proportion of samples with respect to age group for each organism
using Chi Square test.
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DISCUSSION

UTls is the second most common bacterial infection in children.
The adult UTI is mostly benign whereas in children it can lead to
end stage renal disease if not properly treated [5]. The treatment of
UTlI is started empirically with antibiotics before the culture results
are available. UTls are resistant to many drugs and empiric
treatment are failing frequently which is causing problem
universally [23]. Therefore, studies are needed more frequently to
know the common pathogen with its sensitivity according to local
area [1]. In our study, there were 11 (15.5%) males and 60 (84.5%)
females. Female predominance is mostly because of its short
urethra [5]. Mostly UTIs are caused by gram negative bacteria
such as E.coli , Kklebsiella , proteus, Enterobacter and
Pseudomonas. Gram positive bacteria also cause UTI such as
staphylococcus saprophyticus, Group B Streptococcus and
Enterococcus. In our study out of total 71 patients 62 (87.3%)
were gram negative and 7 (9.8%) were gram positive. E. coli was
the most common bacteria (60.6%) followed by Klebsiella (15.5%).
Enterococcus was (7%), Pseudomonas and Enterobacter were
(5.6%). Proteus and Staphylococcus were (2.8%). Y. Belete and N.
Mumtaz et al., also found E. coli as the most common organism. In
our study E. coli was highly sensitive to Meropenem(97.2%),
Fosfomycin(90.2%) and amikacin(89.7%).0ther gram negative and
positive organisms were also highly sensitive to amikacin whereas
gram positive organisms were partially sensitive to meropenem
and Fosfomycin. G. Madhu and S. K. Ghosh also found amikacin
as the sensitive drug against bacteria causing UTI whereas
Ponvelil et al., [25] found only 33.3% sensitivity to Amikacin.

The sensitivity pattern of drugs is changing and due to
rational use of the antibiotics the uropathogens are becoming
resistant to multiple drugs. Therefore, frequent studies are needed
to update the protocol for the treatment of UTI and to avoid
resistance. This will help us to improve health of our children.

CONCLUSION

The most common isolate was E. coli. Commonly used oral
antibiotics such as amoxicillin, cefixime are mostly resistant.
Amikacin which is highly sensitive and cost effective can be used
empirically as a parental drug. Fosfomycin is also sensitive and
mostly not in use is a good option for oral use.

Other commonly used antibiotics are mostly resistant,
therefore, regular studies in every region are necessary to update
the protocols for treatment of UTI.
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