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ABSTRACT: OBJECTIVE: To determine the proportion of primary vesicoureteric reflux in
children between 1 month and 12 years with urinary tract infection admitted in a tertiary care
hospital. METHODOLOGY: A Hospital based descriptive cross sectional study was conducted
between May 2010 and October 2011 in the Department of pediatrics, Chennai Medical College
Hospital, Trichy. Convenient sampling technique was applied to select the study subjects. Renal
ultrasound and voiding cystourethrography (VCUG) examinations were performed in all
confirmed cases of first UTI under 5 years of age and recurrent UTI at any age. Any children
with underlying anatomic abnormalities of urinary tract or neurogenic abnormalities were
excluded from the study. The severity of reflux expressed as a grade, which is based on the
system established by the International Reflux Study in Children. The data was analyzed by
proportions and chi - square test using SPSS statistical package version 11 at 95% confidence
interval. P value <0.05 was considered significant. RESULTS: First UTI commonly occurred under
2 years of age (54%). Recurrent UTI predominantly occurred beyond 2 years of age (70%).In less
than 2 years age group the percentage of UTI was slightly higher in males(53%) than
females(47%).After 2 years females had a higher percentage(64%) of UTI than males ( 36%).In
first UTI under 2 years fever was the presenting complaint in 90% cases. In recurrent UTI fever
was seen only in 28.5% cases. Common presentations of recurrent UTI under 2 years were
irritability (64.3%), vomiting (42.8%), poor feeding (35%) and failure to thrive (35%).Common
presentations of recurrent UTI in older children were specific urinary symptoms such as increased
frequency (70%), dysuria (60%) and abdominal pain (45%).In first UTI only 22.5% cases were
presented with VUR whereas in recurrent UTI 32% cases were presented with VUR. Grading of
VUR in our study was Grade [ 41%, Grade I 32%, Grade III 9%, Grade IV 9% and Grade V 9%. In
first UTI severe Grades of VUR (> Grade 2) were not seen. The sensitivity and specificity of
ultrasound in detecting VUR were 36.4% and 100% respectively. CONCLUSION: Since the
Vesicoureteric Reflux appears to be more common in the recurrent UTI, Voiding cystourethrogram
(VCUQG) is recommended in all the cases of recurrent UT], so that prophylaxis can be entertained to
prevent renal scarring and chronic glomerular insufficiency. Even in the first UTI, if the child is not
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shown improvement as expected, VCUG can be done. Since USG is safe noninvasive it is
recommended in all confirmed cases of UTI.

INTRODUCTION: Urinary tract infection (UTI) is a common bacterial infection in infants and
children. The risk of having a UTI before the age of 14 years is approximately 1-3% in boys and
3-10% in girls!. The diagnosis of UTI is often missed in infants and young children, as urinary
symptoms are minimal and often nonspecific. Rapid evaluation and treatment of UTI is
important to prevent renal parenchymal damage and renal scarring that can cause hypertension
and progressive renal damage?. Risk factors for renal scarring include : young age especially
children less than one year old, delay in initiating antibacterial treatment, recurrences of UTI,
and presence of moderate to severe vesicoureteric reflux [VUR]. Some children, who present
with an apparently uncomplicated first UTI, turn out to have a significant reflux. Subclinical
infections can sometimes lead to severe bilateral renal scarring. Therefore even a single
documented UTI in a child must be taken seriously. It is recommended that all infants with UTI
should be screened by ultrasonography, followed by VCUG and DMSA scintigraphy. Children
older than 5 years are screened by ultrasonography and further evaluated only if this is
abnormal. It is emphasized that patients with recurrent UTI at any age should undergo detailed
imaging with ultrasonography, VCUG and DMSA scintigraphy? Reflux nephropathy occurs more
commonly in children with UTI than those with sterile urine. In children with UTIs, the reported
frequency of VUR varies from 20% to 40% +7.VUR by itself appears to be harmless but in
conjunction with UTI it can have devastating effects on the kidneys. However when reflux is
diagnosed earlier and managed appropriately renal insufficiency is rare. Hence the study was
conducted to study the proportions of cases of VUR in UTL

METHODS: This was a prospective, descriptive study conducted in Chennai Medical College
Hospital & Research Institute, Trichy between May 2010 and October 2011.All children with
suspected UTI were recruited and they were subjected to detailed history and thorough clinical
examination. Any child with underlying anatomic abnormalities of urinary tract or neurogenic
abnormalities was excluded. The total number of patients was 78. Renal function tests and urine
analysis were taken in all children. Urine culture by suprapubic aspiration was done in children
under 5 years and midstream urine was collected in children above 5 years. Any growth of
bacteria in suprapubic aspiration was considered significant. All cases were subjected to USG
abdomen. Renal ultrasound was considered suggestive of vesicoureteric reflux (VUR) if
dilatation of pelvi-calysis, dilatation of the ureter or dilatation of collecting system of one or
both kidney was reported. All children with positive urine culture were given antibiotics for 14
days. Voiding Cystourethrography (VCUG) was performed after 2 weeks for all children with
first UTI under 5 years of age, in children > 5 years with first UTI if USG abdomen shows
abnormalities and in all children with recurrent UTI irrespective of age. VUR was classified as
per international VUR classification8. Radiologists read all imaging studies. Proportion of
outcome measures arrived as percentages. To compare groups chi - square test was used.
P<0.05 was considered for statistical significance.

RESULTS: In our study totally 78 children were included. In children with first UTI we found that
most of them presented under 2 years (54%). 46% in the age group of 3-5 years. None of the
children presented after the age of 5 years. In contrast to the first UTI most of the children in the
recurrent UTI presented at a later age group (42.5% after 6 years). Among 78 children 34 (43.6%)
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were males and 44 (56.4%) were females. Under 2 years the percentage of UTI was slightly higher
in males (53%) than females (47%).After 2 years females had a higher percentage of UTI than
males. In the age group of 3-5 years UTI was observed in 62.5% of females & above 6 years 65%
were females.

TABLE 1 Age and Sex distribution of UTI

First time UTI Recurrent UTI Total
Age Group
Male | Female Male | Female | Total % (n=47)
Total % (n=31) No % (n=78)
11 9 20 7 7 14 34
1mo-2 yr (66.6%) (29.7%) (43.5%)
6 5 11 3 10 13 24
3 - Syr (33.4%) (27.6%) (30.7%)
0 0 0 7 13 20 20
6-12yr (0.0%) (42.5%) (25.6%)
Total 17 14 31 17 30 47 78
o (100%) (100%) (100%)

(x2 value 2.17 at 95% CI Df =2 p =0.337)

Fever was the most common symptom in children who presented with first UTIL. Out of the
20 children in less than 2 years age group with first UTI, 18 of them (90%) had fever. Irritability
(50%), diarrhea (25%) and poor feeding (15%) were the other common complaints. In 3-5 years
age group also still fever was the predominant complaint (54.5%). Increased frequency (27.3%),
dysuria (18.2%), and abdominal pain (18.2%) were the next common presenting complaints. In
recurrent UTI most of the children under 2 years presented with nonspecific symptoms such as
irritability (64%), vomiting (42.8%) and poor feeding (35.7%), but the proportion of children with
fever was low (28.5%). In older children (> 2 years) with recurrent UTI most of them presented
with specific urinary symptoms like increased frequency (77%), dysuria (70%), and abdominal
pain (38.5%).

TABLE 2: AGE DISTRIBUTION OF VUR

Age First UTI Recurrent UTI | Total

1 month - 2 years | 4/20 (25%) 7/14 (50%) 11/34 (32.3%)

3-5 years 3/11(27.3%) | 5/13 (38.5%) | 8/24 (33.3%)
6-12 years - 3/20 (15%) 3/20 (15%)
Total 7/31(22.5%) | 15/47 (32%) | 22/78 (28.2%)

Of the 78 cases with UTI, 22 cases were found to have VUR on VCUG. Among first UTI the
VUR was seen in 22.5% cases. In the recurrent UTI, 32% of cases were found to have VUR on VCUG.
The results were not statistically significant (p= 0.348). Among first UTI, 4 cases (25%) of VUR
were seen in less than 2 years and 3 cases (27.3%) in the age group of 3-5 yrs. No VUR was seen
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after 5 years. In contrast among recurrent UTI, 50% of VUR were seen in less than 2 yrs. In the age
group of 3-5 & above 6 years the incidence of VUR was 38.5% and 15% respectively.

TABLE 3: SEX DISTRIBUTION OF VUR

Male Female Total

First UTI | 3/15(20%) | 4/16 (25%) | 7/31(22.5%)

RecUTI | 4/19(21%) | 11/28(39.2%) | 15/47 (32%)

Total | 7/34 (20.6%) | 15/44 (34%) | 22/78 (28%)

Among the total 22 cases of VUR, 7 cases were males and 15 were females. In the first UTI
group there wasn’t any significant difference between the males and females (Males 3 cases,
females 4 cases), whereas in recurrent UTI females had a higher incidence of VUR compared to
males (Females 11, Males 4).

TABLE4: SENSITIVITY AND SPECIFICITY OF USG IN DETECTION OF VUR

VCUG
UsG

Positive | Negative Total
Positive | 8 0 38
Negative | 14 56 70
Total 22 56 78

Among 78 children who had undergone USG, 8 children had mild to moderate uretero-
hydronephrosis and all of them had VUR on VCUG. Among these children in whom USG was able to
pick up VUR, 6 of them had significant VUR of Grades 3 and above on VCUG. On the other hand in
14 children with VUR on VCUG, the renal ultrasound was normal. The sensitivity of ultrasound for
detection of VUR was 36.4%; specificity was 100%. The positive predictive value of ultrasound for
VUR was 100% and the negative predictive value was 80%.

TABLE 5: GRADING OF VUR

Gradel [ 1II 11 1\'% A" Total
First UTI | 4 3 - - - 7
RecUTI |5 4 2 2 2 15

Total | 9(41%) | 7(32%) | 2(9%) | 2(9%) | 2(9%) | 22

Among 22 cases of VUR detected on VCUG, 9 patients (41%) had VUR grade I, 7 patients (32%)
Grade II, 2 patients (9%) grade 111, 2 patients (9%) Grade IV and 2 patients (9%) had grade V VUR.
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DISCUSSION: In our study totally 78 children were included. Among them 60% of the cases
presented as recurrent UTI. Among total cases of UTI 34 (44%) were males and 44 (56%) were
females, under 2 years the percentage of UTI in males and females were 53% and 47%
respectively. The male to female ratio was 1.1:1.After that the ratio changed to 1:1.6 in between
3-5 years and 1:1.8 after 5 years of age. Thus with advancing age female children are at
increased risk of getting UTI compared with male children. Similarly Hellerstein S also
observed that during the first year of life the male to female ratio was 2.8-5.4:1 & beyond 1-2
years there was a striking female preponderance with a male to female ratio of 1:10. Zamir G et
al10 also concluded in his study that the male to female ratio with first UTI, under 5 years of age
was 1:3.

In children with first UTI most of them presented under 2 years (54%) and 46% in the age
group of 3-5 years. No cases of first UTI were seen after 5 years. A similar observation was made
by Jack S. Elder!2 who showed that first UTI usually occurs by the age of 5 years, with peaks
during infancy and childhood.

Among clinical features under 2 years, fever was the predominant symptom with first
UT], followed by irritability, diarrhea and poor feeding as common presentations. In contrast
with recurrent UTI fever was presented in only 28.5% cases. Irritability, vomiting, poor feeding
and failure to thrive were other common presentations. After two years of age with recurrent
UTI, increased frequency of urine (77%) and dysuria were common presentations followed by
abdominal pain and failure to thrive. In this study the proportion of VUR in UTI was 28.2%. With
Recurrent UTI32% children were found to have VUR on VCUG. With first UTI the VUR was seen
in only 22.5% cases. Zamir G et al'? also concluded in his study that 18.4% patients were found
to have VUR on VCUG with first diagnosed, uncomplicated febrile UTI in all children under 5
years of age. Similarly the study conducted by Mahantet al!! also showed that 22% of children
with UTI were found to have VUR on VCUG.

In our study the highest proportion of VUR were seen under 2 years of age, accounting

for 35.2%. As age increased the proportion decreased to 29% in 3-5 years of age and to 15%
over 5 years. The results were similar to the study conducted by Deshpande PV et al.13 In his
study 34% children under 1 year presented with VUR and 20% of children were found to have
VUR on VCUG in between 1- 6 years of age. On analyzing the sex distribution of children with
VUR, we found that among first UTI there is not much difference in distribution of VUR among
males and females. With recurrent UTI, females presented with VUR more commonly than
males especially under 2 years (Females 39.2%, Males 20.5%).
Of 78 children who were included in our study, 8 children had mild to moderate renal pelvis
dilation with ureteric dilatation on renal ultrasound. The results of our study showed that the
sensitivity and specificity of sonography to diagnose the VUR were36% and 100% respectively.
Compared with the studies done by Mahantet al!!the sensitivity of USG correlated well with our
studies. In his study the sensitivity and specificity of USG in detecting VUR were 40% and 76%
respectively. Similarly Smellie and Rigden!4 evaluated four methods of investigations in 58
children following UTI. 36 patients (62%) were found to have VUR by VCUG, but only eight
(13%) had abnormal USG giving a sensitivity, specificity and false negative rate of 42%, 91%
and 78% of renal ultrasound for predicting VUR.

In our study among 22 cases of VUR detected on VCUG 9patients (41%) had VUR Grade
I, 7 patients (32%) Grade II, 2 patients (9%) Grade III, 2 patients Grade IV and 2 patients (9%)
Grade V. Compared with the studies done by Zamir G et al the results fairly correlated with
Grade I & II. In his study Grade II VUR constituted 40% cases, followed by Grade I and III which
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were 29% each. Grade IV VUR was found in only 2% of patients. Similarly compared with the
study done by Kass!5 and colleagues, only Grade II VUR correlated well with our studies. In his
study 52% VUR were Grade III, 35% VUR Grade II, 9% Grade I and No Grade V VUR was seen.
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