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Association of Vesicoureteric Reflux (VUR) in Children with
Symptomatic Urinary Tract Infection (UTI) - in a Tertiary Care

Hospital, Dhaka, Bangladesh
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Abstract :

Background: Vesicoureteric reflux is the most common urinary tract anomaly affecting
the children which predisposes to higher rates of urinary tract infection and renal
scarring than those without VUR.

Objective: To find out the associations of VUR in children presented with UTI.

Methodology: This cross sectional study was conducted in 36 children aged 1
month to 16 years who were admitted due to UTI in the Pediatric Nephrology
Department of Bangabandhu Sheikh Mujib Medical University (BSMMU) from July
2009 to June 2010. UTI were evaluated by urinalysis, culture and sensitivity test,
ultrasonography of the urinary system with post-voidal residue and micturating cysto-
urethrogram subsequently.

Results: This study revealed that UTI were most frequent in boys (P<0.001). Maximum
number 19(52.7%) of UTI cases were detected between 12 months -60 months age
group of children. Highest number of bilateral hydronephrosis 7(71.43%) and VUR
12(63.15%) were also detected in the were detected in 2-23 months age group of
children. Maximum number of 22/38 kidneys (57.90%) with refluxing units were
detected between 12 months to 60 months (1-5 years) age group and out of this
16(72.72%) units are of severe grades.

Conclusion: Children presented with UT] along with features of obstructive- uropathy must
be investigated early and carefully for VUR to prevent recurrent UTI and renal damage.
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Introduction:

Vesico-ureteric reflux is the most common urological
anomaly of children.” Most often VUR is an incidental
finding in children with UTI, when screening is done
for urological anomalies. The incidence of VUR has
got geographical, racial and gender variation.2* A
few studies reported that in asymptomatic UTI the
incidence varies from 1%-2% and itis 4.7% -51% in
sibs of affected children.>8 But in some recent
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studies from America and Europe showed that the
incidence was much higher and it was 17-70% in
children with UT1.247 On the other hand the incidence
is much lower(7%) in west African descendents.?
There are no controversy regarding association of
VUR, UTl and renal scarring. It has been established
that UTI with unrecognized VUR may lead to increased
risk of pyelonephritis and renal scarring leading to its
complications like hypertension and impairment of
renal function.%'" VUR is the leading cause of chronic
kidney disease (CKD) in Turkish and Iranian children
respectively.'213 So, early diagnosis and treatment
of VUR are of utmost importance to prevent renal
scarring and its complications.

Data regarding the incidence of VUR in UTI is not
known even either from hospital based or community
based study in our country. In this context, we
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evaluated 36 children with UTI to find out the
associations of different grades of VUR.

Patients and methods:

This prospective study was conducted in the
Department of Pediatric nephrology, BSMMU, Dhaka
over a period of one year from July 2009 to June 2010.
Prior to study approval of the ethical review board of
BSMMU was taken. All the children from 1month to
16 years of age with features of UTI were enrolled for
the study. In this study, UTI was considered when
children were presented with fever, abdominal pain,
vomiting, frequency and urgency of micturition and
either suprapubic or renal angle tenderness for the
first time or in recurrent episodes. Recurrent UTI was
defined as at least 2 episodes within 6 months or 3
episodes within one year time.'# Urinary tract infection
was confirmed when a single pathogenic organism
detected by urine culture at a concentration of 1x10%/
ml or more in a clean catch mid- stream urine sample
or any single pathogen in suprapubic puncture or
urobag collection.® Urine culture was done in CLED
(cysteine lysine electrolyte deficient agar media). In
those cases where antibiotic was already started
before sending urine samples for culture sensitivity in
symptomatic patients, urine pus cell >5/HPF in
centrifuged urine was also considered as UTI.15

Ultrasonography (USG) of the kidney ureter and
bladder (KUB) with post- voidal residue (PVR) was
done in all children enrolled in this study. USG was
done by 2D machine with curvilinear probe (resolution
3.5MHz). All cases with proven UTI undergone
micturating cystourethrogram (MCUG) at the end of
antimicrobial therapy for a period of 10-14 days or
after urine become sterile by urinalysis. The procedure
was done by installation of lopamiro through catheter,
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anterior, full bladder, and micturating snaps were taken.
The vesicoureteric reflux was determined by MCUG
and was graded according to the international society
of VUR.'6 Grade | reflux was defined as the reflux into
the ureter, grade Il was reflux into a non-dilated
collecting system, grade Ill was reflux into a mildly
dilated collecting system, grade IV was reflux into a
moderately dilated collecting system and grade V was
reflux into a severely dilated collecting system. For
convenience all the kidneys were counted separately
and described as renal units.

The Child having recurrent UTIl was also evaluated by
X-Ray lumbosacral spine to exclude spina-bifida or
spinal dys-raphism. Other relevant investigations were
done for each patient like CBC, ESR, C-reactive protein
and renal function status. Data were analyzed by
chi-square test (using SPSS software) to measure
the level of statistical significance. P value of less
than 0.05 was considered as the level of significance.

Result:

At the beginning of the study 37 children with UTI
were enrolled for evaluation. Later on one UTI case
was shifted to the Department of Paediatric surgery
due to ultimate diagnosis of sacrococcygeal terratoma
and was excluded from the study. Finally 36 patients
were evaluated. Thirty-six studied cases were divided
into three groups according to age; group A (1-
12months), group B (12-60 months) and group C (>60
months). Group A included 7 patients (mean age
6.71+£3.82 months), group B 19 patients (mean age
27.531£14.18) and group C 10 patients (mean age
121.20£21.50 months). Mean age of the 36 studied
cases was 49.50+48.19 months (range 2 months to
168 months). In this study the number of male patients
were 33(91.7%) and female were 3(9.3%) (p<0.001),
M: F ratio was 11:1 (table I)

Table-l

Age and sex distribution of the studied children (n=36)
Age (months) Geaometric
Parameters ChildrenNo. (%) Mean £SD Range mean
-Age (months)
Group—A(2-12) 7(19.4) 6.7+3.82 2.0-11.0 5.52
Group —B (12-60) 19 (52.8) 27.53+14.18 12.0-57.0 24.25
Group —C (>60) 10(27.8) 121.20+21.50 96.0-168.0 119.59
-Total 36 49.501£48.19 2.0-168.0 28.33
Sex
Male 33(91.7)
Female 3(8.3)
Pvalue 0.0001***

- *** = Significant (P <0.001) — Z-test.



UTI was diagnosed in 22(66.67%) cases by urine by
light microscopy and rest 14(33.33%) were confirmed
by culture and sensitivity test. (Table II) Sonologic
evaluation showed that,29(80.55%) patients had
sonological abnormal findings. In which bilateral
hydronephrosis was presentin 5(71.43%), 7(36.84%)
and 3(30%) children of group A, group B and group
C respectively. Unilateral hydronephrosis was present
in total 11(30.55%) patients with the distribution of
2(6.89%), 5(17.24%) and 4(13.79%) patients in group
A, group B and group C. Trabeculation and thickened
bladder wall with significant post void residue was
presentin 7 (19.44%) and significant post void residue
without change in the urinary bladder and upper tract
was present in 5(13.89%) patients. Dilated and
elongated posterior urethra was found in 13 (36.11%)
patients. One patient had ectopic small sized left kidney
and another had horse- shoe kidney. Seven (19.44%)
patients had normal sonographic findings of the urinary
tract.(Table-l1I)

MCUG findings showed that 22(61.11%) patients
had different grades of reflux and highest number of
reflux was detected in group B 12(63.15%), followed
by group C 6(60.00%) and the least number was in
group A4(57.14%). (Table IV)
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Table-ll
Microbiological parameters for diagnosis of UTI in
studied cases (n=36)

Parameters No. %

Urine culture 14 38.88
Colony count

>10%/ml

Urine Microscopy 22 61.11
Pus cell

>5/HPF

To detect reflux, all kidney units were evaluated
independently. Out of 72 kidney units 35(48.61%) were
non-refluxing irrespective of age group and mild reflux
(grade I-11) was present only in 2/72 kidney
units(2.77%), moderate (grade Ill) in 9/72 kidney units
(12.5%) and severe (grade IV-V) in 26/72 kidney units
(36.11%) respectively. Severe reflux was present in5/
14(35.71%), 16/38(42.10%) and5/20(25.0%) in group
A, group B and group C respectively. Maximum
number of refluxing units were detected in group B
22/38 (57.9%), followed by group A7/14(50.0%) and
group C 8/20(40.0%). (Table-V)

Table-lll
Sonographic findings of the studied cases (n=36)
Parameters Group—-A Group-B Group—-C
n=7 n=19 n=10

(19.44%) (52.78%) (27.78%)
Normal  n=7 (19.44%) 0(0.00) 5(26.31) 2(20.00)
Abnormal n=29 (80.55%)
Hydronephrosis Bilateral 5(71.43) 7 (36.84) 3(30.00)
Hydronephrosis Unilateral 2(28.57) 5(26.31) 4(40.00)
Thickend & trabeculated bladder wall 2(28.57) 3(15.89) 2(20.00)
Significant PVR without change in urinary 1(14.28) 3(15.79) 1(10.00)
bladder and upper tract
Dilated and elongated posterior urethra 4(57.14) 6(31.58) 3(30.00)
Ectopic Kidney 0(0.00) 0(0.00) 1(10.00)
Horse-shoe Kideny 0(0.00) 1(5.21) 0(0.00)
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Table-IV
MCUG findings of the studied subjects n=36
Reflux Present Absent
22 (61.11%) 14 (38.89%)
Group—An=7 4 (57.14) 3(42.85)
Group—-Bn=19 12 (63.15) 7(36.84)
Group—-Cn=10 6 (60.00) 4 (40.00)
Table-V

MCUG findings of the renal units (n=72) in different
age groups of the study cases.

VUR grades Age (Months)
GroupA Group B GroupC
(n=14) (n=38) (n=20)
No. (%) No. (%) No. (%)
0 9(64.28) 16(42.1) 10(50)
I 00(0.0) 01(2.63) 00(0.0)
Il 00(0.0) 01(2.63) 00(0.0)
Il 02(14.28) 04(10.52) 03(15.0)
v 03(21.42) 10(26.3) 03(15.0)
\% 02(14.28) 06(15.78) 02(10.0)
Discussion:

The prevalence of VUR in children with UTI varies
among the racial groups and also differs in genders. It
is more common in white people and in girls. Chand
et al found that females are twice as males to have
VUR and white children are three times as likely to
have VUR than blacks.? This study analyzed 36
children with UTI to determine the prevalence of VUR.
Though we know the incidence of UTI is many fold
higher in females than males after infancy, but in this
study 91.7% children were male and only 8.3%
children were female. (table-1) The difference of sex
wise distribution was significant (P<0.001). This
difference is probably due to risk factors of recurrent
UTI like obstructive uropathy which was mostly found
in male child.” and also due to more attention by the
guardians regarding illness of male child in our country.
This observation about complicated UTI with
obstructive uropathy was also supported by Gorelick
MH. "% Male predominance of UTI was also found in
other Asian studies.'-'3 The mean age of patients
at presentation was fairly high in our study population,
which is probably due to unawareness or under-
evaluation of the previous UTls.

Association of Vesicoureteric Reflux in Children with Symptomatic UTI

Different studies from USA, UK, France and Australia
showed that 25%-60% of children with UTI had
associated VUR.18-20.21.22, The |owest prevalence is
in black Americans 6%-12%.24 Venhola et al
conducted a large study on children with UTI in Finland
recently and had shown that 36% of children with
proven UTI , 28% with possible UTI and 36% with
improbable UTI had associated VUR.23 Howard et al.
reported the presence of VUR in 39% of symptomatic
Chinese children with UTI.24 The prevalence is lesser
in Iranian and Nepalese children(30% and35%
respectively) 1213

In our study, we evaluated 36 children with UTI of both
sexes by USG of the KUB region with post-voidal
residue and by MCU to detect VUR. Sonological
evaluation gives important initial clue to the anatomical
or structural abnormalities of the urinary tract
associated with UTI.25 Twenty-nine(80.55%) patients
had different types of sonological abnormalities. There
are controversies about the role of ultrasonography
for evaluation of UTI. It was the preferred investigation
for evaluation of UTI previously.'® Some authors found
important indications of doing USG in evaluation of
UTI.26:27But others showed that it is not sensitive nor
specific for detection of VUR in children with first
UTI.2829 Even though it is done routinely in some
centers for evaluation of lower urinary tract in children
with first UTl to exclude congenital anomalies
particularly when the prenatal USG evaluation was
absent. Current American Academy of Pediatrics
Practice guideline recommend routine imaging (USG
and either VCUG or radionuclide cystography) after
the initial UTI in febrile infants and young children.3°
In our country where antenatal check -up is insufficient,
all the expectant mothers are not fortunate enough to
have antenatal sonologic evaluation. So, we have done
the USG of KUB with PVR in all the children with first
febrile UTI.

In this study, 22out of 36(61.11%) patients had different
grades of reflux.(table 1V) This figure is similar to the
study done by Bhatnagar et al'' in India where they
found 62% children with UTI had VUR ( majority in
grade V) but higher than the studies done by the
other workers of different countries.17:18.20.24 7akj et
al. found the incidence of reflux 22%.31 This difference
may be due to that our country and India have more
or less similar geographical, cultural and
socioeconomic background and both the studies were
done in tertiary level hospital and the patients reach
there late due to parental ignorance, poverty and late



referral by the primary and secondary care givers. In
this study higher frequency of VUR has been found in
older children (Table 1V). It is well known that reflux
associated UTI is more common in younger age
group. In a study from USA Chand et al found that
age wise incidence of VUR was 52% in 0-2 years,
26% in 3-6 years, 18% in 7-11 years and 4% in 12-21
years of age.? Similar result was found by Zaki et
al.3' In our study, the incidence and severity of grades
of VUR in children is higher than the studies done
by Chand et al and Zaki et al.23! The lack of antenatal
sonologic evaluation and late referral of the patients
are the two important risk factors that differs the
present study with others.

Among 36 patients with 72 renal units, reflux was
present in 35 units (48.6%). Of the refluxing units
mild (grade |, Il), moderate (grade lll) and severe (grade
IV and V) reflux was found in 4(11.42%), 11(31.42%)
and 20 (57.14%) renal units respectively. The
prevalence of reflux is similar to the results of a
coordinated research project done by Orellana P et
al where VUR was detected in43.49% of the renal
units with first and recurrent UTI but higher than the
study done by Soylu A (36.8%).3233 In our study
grade llI-V reflux was present in 31 renal units
which comprises 88.56% of the refluxing units .This
figure is much higher than the study by Orellana P
et al where moderate to severe grades were present
in43.16% kidneys.32 The higher incidence of reflux
with advanced grades in our study again reflects
parental ignorance and late referral of the patients
who ultimately reach at our center with advanced
stage of the disease.

The aim of our study was to determine the association
of VUR in children presented with UTI in a tertiary
hospital, it may not reflected the actual prevalence
because patients with complicated UTI were referred
here from different primary and secondary centers
which may overestimated the result.

Conclusion:

Vesico-ureteric reflux is a common association in
children with urinary tract infection even in first episode.
So, imaging studies like USG and MCUG is mandatory
for detection of VUR grading to decide treatment
modality and also to prevent ultimate detrimental
effects of UTl and VUR on renal cortical tissue.
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