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ABSTRACT

Urinary tract infection is a common cause of bacterial infection resulting in long term complications in children, hence effects must be directed
towards identifying risk factors. Methodology: Routine urine examination, microscopy and culture, antibiotic sensitivity done by obtaining
specimen of mid stream urine. A detailed history of urinary habits and associated risk factors were analyzed. Result: E coli was the commonest
organism isolated. Most common risk factors were common toilet usage 20 (40%), diaper usage 14 (28%), straining to void 12 (24%), constipation
11 (22%), reduced water intake 10 (20%) and voluntary withholding 10 (20%) children. Non circumcision seen in 15 out of 19 Males, cleaning
perineum from back to front was identified in 20 out of 31 females. Significant association was found between Anaemia and UTI by E.coli (p =
0.0018). Conclusion: Escherichia coli was the most common isolated uropathogen. Anemia was arisk factor for E.coli induced UTIL.
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INTRODUCTION
Urinary tract infection (UTI) is a common cause of morbidity in infants

and children"’.

Urinary tract infection may be suspected based on symptoms and
findings on routine urine examination and confirmed by urine culture.
Initial choice of antibacterial therapy should be based on knowledge of
predominant organisms causing the disease.

Bryan C.S. et al reported E.coli as common pathogen causing UTI in 85%
of cases”. Arvind Bagga et al stated 90% of first symptomatic urinary tract
infection and 70% of recurrent infection were due to E.coli *’.Many other
studies also showed E.coli as a common organism causing UTI®. Other
Urinary pathogens include Pseudomonas aeruginosa, Klebsiella spp,
Citrobacter spp, Enterobacter cloacae, Proteus mirabilis, Providencia
stuartii, Serratia species, Gram-positive cocci like Enterococcus spp,
Streptococcus group B and D, Staphylococcus species, Streptococcus
faecalis and Other pathogens like Candida spp, Chlamydia trachomatis,
Adenovirus®. Drugs that are usually administered against uropathogens
include cotrimoxazole, ampicillin, amoxicillin, aminoglycosides,
cephalosporins and nitrofurantoin, however many reports have indicated
multidrug resistance in organisms causing UTI ®°. The urological society
of India Guidelines for management of pediatric urinary tract infection
suggestto give oral or parenteral antibiotics for 7 to 14 days .

Lack of awareness of UTI in the community has made it one of the most
common infections in children. Risk factors that ultimately lead to
causation of disease once known can help to prevent the disease. Basic
sanitation habits, daily activities, community based customs form a
major aspect of risk factors for UTL. Many other studies showed a
number of risk factors“”'” and yet there are numerous such factors still
to be exposed.

Urinary tract infections, especially the recurrences may lead to long
term consequences such as hypertension and chronic kidney disease.
In developing countries the efforts must be directed towards
appropriate therapy, cost-effectiveness and preventive nephrology "
Identifying risk factors in time may lead to decreased morbidity and
mortality in children and also the financial burden on family can be
prevented. This study aims to identify the common risk factors and
causative organisms with antibiotic susceptibility associated with UTI
in children.

Methods/ Approach:
It is a cross sectional study conducted at tertiary care centre from 1"
January 2020 to 31" October 2021.

Inclusion Criteria:

1) All Children admitted in pediatric ward suffering from Urinary
tract infection confirmed by urine culture with a colony count of >
10°CFU/ml of a single uropathogen.

2) Agegroup of 1 monthto 12 years.

Exclusion Criteria:
1) Patients who have taken antibiotic treatment within 48hours
before giving urine culture sample.

After Ethics committee approval, a written informed consent was
taken from parents or legal guardians of all cases prior to enrolment in
the study. A detailed history of urinary habits and possible associated
risk factors were taken and analysed. Routine urine examination and
microscopy was done by obtaining a clean catch specimen of mid
stream urine. Another such specimen was used for urine culture and
antibiotic sensitivity.

Diagnosis of UTI

1) Routine urine examination and microbiology.

2) Confirmed by urine culture with a colony count of > 10°CFU/mm
ofasingle uropathogen.

Apredesigned and pretested Performa was used to collect data.

Statistical Analysis:

Frequency percentage and descriptive statistics were used as data
summary measures while bar diagrams and pie charts were used for
data presentation. Chi Square test was used as test of significance and p
value 0f <0.05 was taken as significant.

RESULTS:
In our study out of 50 culture positive children with UTI total number
of males were 19 (38%) and total number of females were 31 (62%).

Out of them 19 (38%) belonged to 0 to 1 year age group, 16 (32%)
belonged to more than 1 yearto 5 years and 15 (30%) were more than 5
yearold as stated in tablel.

Table 1: Distribution of Children with UTI according to Age group

& Sex.

Age group (in years) Sex Total
Male Female

0tol 8 (16) 11 (22) 19 (38)

>1to5 6(12) 10 (20) 16 (32)

>5 5(10) 10 (20) 15 (30)

TOTAL 19 (38) 31 (62) 50 (100)

Signs and symptoms:

*  Most common symptoms included fever, increased frequency of
micturition > 8 times, abdominal pain and abnormal stream.

»  Feverwas present in total 43 (86%) children.

» Increased frequency of micturition of > 8 times was present in total
34 (68%) children. Abdominal pain was present in total 22 (44%)
children.
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»  Abnormal stream was present in total 21 (42%) children.
*  Most common signs were Guarding seen in total 22 (44%)
children and abdominal tenderness in total 17 (34%) children.
Figurel shows distribution of signs and symptoms in patients with
UTL
Distribution of signs and symptoms in
patients with culture positive UTI

Percentage

signs and symptoms

Figurel : Distribution of signs and symptoms in patients with UTIL.

Risk Factors:

In our study most common risk factors were common toilet usage 20
(40%), diaper usage 14 (28%), straining to void 12 (24%), constipation
11 (22%), reduced water intake 10 (20%) and voluntary withholding
was seen 10 (20%) children.

Risk factors specific for males included non circumcision seen in 15
out of 19 males. Phimosis was present in 4 out of 19 male children.
Risk factors specific for females included cleaning perineum from
back to front was seen in 20 out of 31 females.

Other factors included history of recent hospitalization in 7 (14%)
children, wearing tight underwear in 5 (10%) children, worm
infestation in 7 (14%) children, neurological abnormalities in 3 (6%)
children , malnutrition in 3 (6%) children, persistent diarrhea in 5
(10%) children, vesicouretric reflux in 1 (2%) child, anatomic
abnormalities in 4 (8%) children, enuresis in 2 (4%) children.
Neurologic bladder was not found in any child. Figure2 shows these
risk factors.

Percentage Distribution of Risk
factors in children with UTI
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Risk Factors

Fig2: Distribution of Risk Factors in UTI children.

¢ Outoftotal children with UTI by E.coli, anaemia was present in 21
(42%). Anaemic children with UTI by other uropathogens were 5
(10%).

¢ Children without anaemia were 24 (48%).

» Distribution of hemoglobin and uropathogen is shown in table2.

Table 2: Distribution of hemoglobin and uropathogen.

Hemoglobin Ur.opathogen - Total
E.Coli | NonE.Coli
Hb <10 21(42) 5(10) 26 (52)
Hb >10 9(18) 15 (30) 24 (48)
Total 30(60) 20 (40) 50 (100)

Significant association was found between Anemia (hemoglobin
<10gm/dl)and UTIby E.coli(p=0.0018,S).

Etiology:

Among the 50 culture positive children, Ecoli was isolated in 30 (60%)
children, Enterococcus in 5 (10%), Klebsiella in 3 (6%) children.
Table3 describes this distribution of uropathogens.

Table 3: Distribution of Children with UTI According to
Uropathogens.

No. of children Total

Uropathogens E. coli 30 (60)
Proteus M. 1(2)
Proteus V. 24
Enterococcus 5(10)
Citrobacter F. 1(2)
S. Aureus 2(4)
Acinetobacter 1(2)
Klebsiella 3(6)
Streptococcus 1(2)
MR Staph 1(2)
Citrobacter K. 24
Pseudomonas 1(2)

Total 50 (100)

Antibiotic sensitivity:
Among all antibiotics, E.coli, Enterococcus and klebsiella were
sensitive to Ceftriaxone, Gentamycin, Nitrofurantoin and Norfloxacin.

DISCUSSION:

Females were more affected than males in all age groups in our study.
Similar to us Hanna-Wakim RH et al concluded that in their study
females were predominant (77.7%) among all age groups with UTI
exceptin infants less than 2 months, 60.9% who were males®.

Fever was the most common symptom, seen in 43 children, followed
by increased frequency of urination of > 8 times seen in 34 children,
Abdominal pain in 22 children and abnormal stream in 21 children.
Among signs Guarding and abdominal tenderness were most common,
seen in 22 (44%) children and 17 (34%) children respectively.

Similar to us, in study by Kavitha J. et al total fever cases summed up to
64.8% and was the most common symptom observed in their study'”.

As per study by Sivaraj P. et al 40% children with culture positive UTI
had urgency and frequency as presenting symptoms"®.

Among the urine culture positive children we analysed 22 risk factors
of which the most common were diaper usage, common toilet usage,
straining to void, constipation, reduced water intake and voluntay
withholding.

Non circumecision was seen 15 males out of 19, making non circumsion
a major risk factor among males in our study similar to D Singh-
Grewal et al'” | Ali E et al'? and Herzog LW. et al'”. Morris BJ. Et
stated lifetime UTI risk was 32% in uncircumcised males and 8.8% in
circumcised males"”. In many societies circumcision plays a
significant cultural and religious role.

On medical ground it provides benefits of improved hygiene thus
reducing incidence of urinary tractinfection"”.

Among urine culture positive females, cleaning perineum from back to
front was seen in 20 out of 31 females, making most common risk
factor among females comparable to Ferdaus J. etal”.

Cleaning the perineum from back to front increases the risk of
introducing organisms from the anal region into the urethra thus
causing urinary tract infection.

Study by Ferdaus J. et al observed that a child uses nappy for the first
five years of life was 8 times more at risk of developing UTI”.

In our study Worm infestation was seen as a risk factor similar to study
by Ok UZ et al®”. Anatomic abnormalities as a risk factor for UTI was
also studied by Shankar M et al*” and retrospective study on same lines
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done by Gluhovschi G et al revealed a high incidence of UTT in patients
with anatomic abnormalities®.

In our study there were 7 with history of Recent hospitalization.
Among males Phimosis was present in a total 4 males. Common toilet
usage was seen in 20 children. 11 children had Constipation. Wearing
tight underwear was seen in only 5 children. Neurological
abnormalities (h/o seizure) were seen in a total 3 children. Straining to
void was seen in a total 12 children. Reduced water intake was seen in
10 children. Persistent diarrhoea was seen in 5 children, Enuresis in 2
children.

15] 8)
l( 3) l()

Similar risk factors were found by KavithaJ. etal ™, Gondium R. et a

and Ferdaus J. etal”.

Bauckman KA stated that severe bacterial burden is experienced by
patients with iron dysfunction which may also lead to bladder
urothelium damage. Uropathogenic Ecoli have evolved complex
mechanisms for iron chelation from host cells®”.As per Subash
chandrabose S. et al, in the battle of metals among host and pathogen,
many metals including iron is critical for uropathogenic
colonization®. In Iron deficiency anaemia there is poor immune
development, poor response to infection and importantly, hepcidin
level reduces which is associated with increased susceptibility to
E.Coliinfection®. Lee J et.al stated anaemia as independent risk factor
for UTI in children less than 24 months of age and elevated NGAL

concentration before treatment””.

Thus our finding being statistically significant we can state that
anaemia could be a risk factor for E.coli induced UTI. Further studies
need to be done in this context.

In our study E. coli was found to be most common uropathogen
amongst all age groups followed by Enterococcus and Klebsiella
which is comparable to studies by Zorc JJ et al'”, Gupta P et al"” and
Shabbeer D. etal ™.

Study by Ali E, Osman A. et al showed E. coli was the most commonly
isolated pathogen (60%), followed by other Gram-negative organisms
like Klebsiella (12%) and Enterococcus faecalis (10%)"".

We found ceftriaxone, nitrofurantoin and amikacin to be sensitive to
most of the uropathogens.

Most of the E. coli were sensitive to meropenem followed by
nitrofurantoin, amikacin, piperacillin tazobactum, ceftriaxone,
gentamycin etc in ascending order of sensitivity, similar to study by
Gupta P et al "”. These results are consistent with other
recommendation for management of UTIs®”.

CONCLUSION:

*  Mostoftherisk factors identified in our study were preventable.

* Among various risk factors identified Anemia was found to be
statistically significant in patients with UTI by escherichia coli.

«  Escherichia coli was the most common isolated uropathogen.

*  Most uropathogens were sensitive to Ceftriaxone, Gentamycin,
Nitrofurantoin and Norfloxacin.
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