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CLINICAL STUDY

Childhood Recurrent Urinary Tract Infection in Southern Thailand

Prayong Vachvanichsanong1, Pornsak Dissaneewate1 and Edward McNeil2

1Department of Pediatrics, Faculty of Medicine, Prince of Songkla University, Hat Yai, Thailand; 2Epidemiology Unit,
Faculty of Medicine, Prince of Songkla University, Hat Yai, Thailand

Abstract

Introduction: Recurrent urinary tract infection (UTI) is one of the major health problems in children because of its high rate
of occurrence. Objective: Our aim of the study was to evaluate the prevalence and determine risk factors of recurrent UTI
in Thai children. Patients andMethods: The medical records of children aged less than 15 years diagnosed with UTI at the
Department of Pediatrics, Songklanagarind Hospital were reviewed. Results: A total of 307 children (144 boys, 163 girls)
were followed up for at least 1 year. Fifty-six children, 31 (19.0%) boys and 25 (17.4%) girls, developed at least one
recurrence totaling 153 recurrent UTI episodes. The recurrence rate was not statistically different between the sexes
(p ¼ 0.8). Onmultivariate analysis, genitourinary system (GU) anomalies, particularly vesicoureteral reflux (VUR), were the
most significant risk factors. Children aged greater than 5 years had a slightly higher risk of recurrence, irrespective of
gender. Comparison of organisms associated with recurrent UTI with those associated with first UTI showed that the
prevalence of Escherichia coli decreased from 76.9% to 56.2% but was still the major causative agent. In contrast, the
prevalence of Klebsiella pneumoniae and unusual or mixed organisms significantly increased from 7.8% to 15.0% and
6.2% to 16.3%, respectively. Conclusion: One-fifth of children who had UTI developed recurrence and the rates were
similar for males and females. Independent risk factors for recurrent UTI were found to be at age of >5 years and
underlying disease of either GU anomaly or VUR.
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INTRODUCTION

Urinary tract infection (UTI) is one of the most common
nephrological problems in general pediatric practice.
The possibility of recurrence depends on various factors
associated with the individual patient. It has been
reported that girls have a higher frequency of recurrent
UTI than boys and can be at risk for many years, while
recurrent UTI in boys is likely to occur for only a few
years after the initial UTI.1,2

The association of UTI in children with genitourinary
system (GU) anomalies is well known, particularly pri-
mary vesicoureteral reflux (VUR).3,4 Beyond VUR and
GU anomalies, some other risk factors have been found
associated with recurrent UTI.5,6 The standard treat-
ment for UTI infection in primary VUR patients is anti-
biotic prophylaxis. Since VUR is the most common
abnormality in children with UTI, to prevent recur-
rences, antibiotic prophylaxis is started immediately
after UTI treatment is finished and continued until a
voiding cystourethrogram (VCUG) excludes VUR.7

The prophylactic antibiotics are discontinued when
VUR has disappeared. The major potential serious con-
sequence of UTI with or without VUR is renal scarring
which can cause hypertension and renal failure in later
years.3,8,9 Recurrent UTI or primary VUR causes mor-
bidity or urosepsis and has been found to play a major
role in renal scarring.10,11 The prevention of recurrent
UTI with the associated complications is the golden goal
of treating initial UTI; however, achieving this is a big
problem because of the many variations possible with
age, gender, underlying disease, antibiotic compliance,
and other associated factors. The objective of this study
was to evaluate the prevalence and determine risk factors
of recurrent UTI in Thai children.

PATIENTS AND METHODS

Themedical records of patients diagnosed withUTI over
a recent 10-year period and followed up for at least 1 year
were reviewed. All patients were admitted to the
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Department of Pediatrics of Songklanagarind Hospital, in
southern Thailand. UTI was confirmed by fever and urine
culture with significant growth, defined as more than
100,000 colonies/mL from mid-stream or clean-
catheterized urine. Children who had not had recurrent
UTI and had been followed up for less than 1 year were
excluded. Permission from the Institutional Review Board
of the university was obtained prior to beginning the study.
Statistical analysis was performed usingR software, v2.14.1
(R Foundation for Statistical Computing, Vienna,
Austria).12 Chi-squared test and Fisher’s exact test were
used for comparison among categorical variables. Logistic
regression analysis was used to determine independent risk
factors for recurrent UTI. The log-rank test was used to
compare the survival curves between various groups.

RESULTS

During the 10-year study period, 441 children were diag-
nosed with first UTI. One hundred and thirty-four chil-
dren who either did not have a recurrent UTI or were not
followed up for at least 1 year were excluded. Three

hundred and seven children met the study eligibility cri-
teria. Two hundred and fifty-one children had only one
UTI documented in our hospital while 56 children had
153 episodes of recurrent UTI. One girl who first was
admitted at the age of 19 weeks with a neurogenic bladder
had a total of 40 recurrent UTI episodes throughout a five
and a half year period. The ranges of follow-up periods of
children with and without recurrent UTI were 2.4 weeks
—11.1 years and 1.0–11.3 years, respectively (median 3.3
and 5.3 years, respectively). Figure 1 shows the Kaplan–
Meier survival curves indicating the probability of UTI-
free survival at different time points (Figure 1A), stratified
by age (Figure 1B), gender (Figure 1C), and underlying
disease (Figure 1D). Time to first recurrent UTI ranged
from 1 week to 7.4 years (median 14.5 weeks). Time to
first recurrence of UTI was significantly different in dif-
ferent age and underlying disease groups, while gender
was not a significant factor. Children aged older than 5
years developed recurrent UTI earlier than children aged
less than 5 years (p < 0.001). For example, at 5 years, the
recurrence rate for children aged �5 years was 15.3%
while for children aged >5 years the rate was 39.8%.
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Figure 1. Kaplan–Meier survival curves showing the probability of recurrence-free survival fromUTI at different time periods. The numbers
at risk at 2, 5, and 10 years were 229, 135, and 18, respectively. (A) Total cases with 95% confidence interval. (B) Comparison of ages greater
and less than 5 years. (C) Comparison of boys and girls. (D) Comparison of underlying diseases.
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Table 1 shows the comparisons of age at initial UTI,
gender, underlying disease, and causative agent of the
initial UTI with and without a recurrence. The ages at
diagnosis of UTI for children who had only one UTI
episode and those who had recurrent UTI were 3 days
—14.2 years versus 1 day—14.5 years, median 1.2 versus
0.8 years, respectively. The children were divided into
age groups of 0–6 months, >6–12 months, >1–2 years,
>2–5 years, and >5 years. Our results showed that chil-
dren aged greater than 5 years at initial UTI had a higher
percent of recurrent UTI (17/45, 37.8%) compared to
the other age groups. Of the 163 boys, 31 (19.0%)
developed recurrent UTI and so did 25 of 144 girls
(17.4%), (p¼ 0.8), although overall the number of recur-
rent UTI episodes was significantly higher in girls than
boys (95 vs. 58, p¼ 0.003). If we exclude the girl who had
40 recurrences, then the number of recurrent UTI epi-
sodes in girls and boys was not significantly different (55
vs. 58, p ¼ 0.8). The percent of recurrent UTI was high-
est among children withGU anomalies (42.9%) followed
by VUR (37.3%). Only 7.7% of children without any
underlying disease developed recurrent UTI.

A comparison of all recurrent UTI episodes with the
first UTI episode showed that the prevalence of
Escherichia coli decreased from 76.9% to 56.2%, but
this was still the major causative agent, while the
prevalence rates for Klebsiella pneumoniae and unusual
organisms significantly increased from 7.8% to 15.0%
and 6.2% to 16.3%, respectively (Table 2).

Table 3 shows the results of the logistic regression
analysis, which indicates that there was some confound-
ing by age and gender on underlying disease and
causative agents. We found no interaction between age
and gender. We combined the age groups for children

aged less than 5 into one category because there was no
difference within these age groups in terms of recurrent
UTI prevalence. Children aged older than 5 years had a
higher risk of recurrent UTI than younger children, even
after adjusting for other factors. Children with VUR or
another GU anomaly had a significant risk of recurrent
UTI compared to children with no underlying disease.
Children with an underlying disease not related to a GU
anomaly did not have a significantly different risk from
normal children. Causative agent at initial UTI had no
effect on the risk of recurrence. However, the risk of
recurrent UTI for children with an unusual organism
was significantly higher compared to children with
Escherichia coli even after adjusting for underlying
disease.

DISCUSSION

Following patients with UTI is important because of the
high likelihood of recurrence. In this study, we attempted
to determine the prevalence of recurrence(s) and predic-
tive factors in UTI children admitted to our institute.
Our primary aim was to try to determine if there is any
preventable condition that might alert the physician to a
decreased risk of UTI, to avoid potential renal injury
from infection, since further infections considerably
increase the risk of major renal damage. GU anomalies,
including voiding dysfunction, contribute to urine stasis,
which is a major factor of bothUTI and recurrent UTI.13

Our study showed that once UTI occurs in a child, the
chance of recurrence is almost 20% in both boys and
girls. GU anomalies, especially VUR, were the most sig-
nificant independent risk factors. Children aged greater

Table 1. Characteristics of the 307 patients.

No recurrence Recurrence Total
Factors N ¼ 251 N ¼ 56 N ¼ 307 p-Value�

Age group
0–6 months 88 (35.1%) 19 (33.9%) 107 (34.9%) –

>6–12 months 48 (19.1%) 7 (12.5%) 55 (17.9%) 0.41
>1–2 years 43 (17.1%) 7 (12.5%) 50 (16.3%) 0.56
>2–5 years 44 (17.5%) 6 (10.7%) 50 (16.3%) 0.36
>5 years 28 (11.2%) 17 (30.4%) 45 (14.7%) 0.01

Sex
Boy 132 (52.6%) 31 (55.4%) 163 (53.1%) –

Girl 119 (47.4%) 25 (44.6%) 144 (46.9%) 0.71
Underlying diseases
None 168 (66.9%) 14 (25.0%) 182 (59.3%) –

Vesicoureteral reflux (VUR) 42 (16.7%) 25 (44.6%) 67 (21.8%) <0.001
GU anomalies (excl. VUR) 12 (4.8%) 9 (16.1%) 21 (6.8%) <0.001
Other diseases 29 (11.6%) 8 (14.3%) 37 (12.1%) 0.01

Causative agent
Escherichia coli 205 (81.7%) 31 (55.4%) 236 (76.9%) –

Klebsiella spp. 16 (6.4%) 8 (14.3%) 24 (7.8%) 0.01
Proteus mirabilis 8 (3.2%) 5 (8.9%) 13 (4.2%) 0.02
Enterococci spp. 7 (2.8%) 3 (5.4%) 10 (3.2%) 0.15
Pseudomonas aeruginosa 4 (1.6%) 1 (1.8%) 5 (1.6%) 0.66
Other 11 (4.4%) 8 (14.3%) 19 (6.2%) 0.002

Note: �Univariate analysis.
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than 5 years at the time of their first UTI are also at
greater risk of recurrence.

Although different results concerning recurrence have
been found in different studies, such differences can lar-
gely be explained by different methodologies, ages of chil-
dren, and durations of follow-up. Panaretto et al.14

reported a recurrence rate of UTI in normal preschool
children of 10%, increasing to 30% in children with
VUR. Mingin et al.15 reported that 32.1% (25 out of 78)
children with febrile UTI developed recurrent UTI. And
recently a report from Italy found only 4.4% of UTI
children aged less than 3 years had recurrent UTI after
their first UTI.16 In our study, which included all UTI
children aged less than 15 years over a 10-year period in
our hospital, we found that recurrent UTI in normal
children was 7.7%; while in children with a GU anomaly
or other underlying disease indicating an immunocom-
promised host, the recurrence rates were significantly
higher. GU anomaly is the major significant risk factor of
recurrent UTI; children with a GU anomaly or VUR had

recurrence rates of 43% and 37%, respectively. Nuutinen
and Uhari17 reported that infants aged less than 1 year
with grades I and II VUR did not have a significantly
different UTI recurrence rate than normal infants, and
infants with grades III-V VUR had recurrent UTI more
frequently and earlier than infants with low-grade
VUR. In contrast, Smellie et al.18 reported that the rates
of recurrent UTI were not different between high- and
low-grade VUR.

These factors again emphasize that once UTI occurs,
radiological investigation is highly advisable to determine
the possibility of a GUanomaly, which leads to recurrence
in a large number of cases. If there is any possibility of
surgical correction or a preventable condition being
uncovered, the avoidance of recurrence will be reduced.

Mingin et al.15 reported that in children with febrile
UTI, negative renal ultrasound (RUS) and VCUG, girls
had a higher recurrence rate than boys. In another study,
the age of initial UTI in boys with and without recurrence
was not different, but girls with recurrent UTI were

Table 2. Characteristics of 460 UTI episodes.

First UTI episode Second or later episode Total
Factors N ¼ 307 N ¼ 153 N ¼ 460 p-Value�

Causative agent
Escherichia coli 236 (76.9%) 86 (56.2%) 322 (70.0%) –

Klebsiella spp. 24 (7.8%) 23 (15.0%) 47 (10.2%) 0.002
Proteus mirabilis 13 (4.2%) 7 (4.6%) 20 (4.3%) 0.42
Enterococci spp. 10 (3.3%) 8 (5.2%) 18 (3.9%) 0.11
Pseudomonas aeruginosa 5 (1.6%) 4 (2.6%) 9 (2.0%) 0.25
Other 19 (6.2%) 25 (16.3%) 44 (9.6%) <0.001

Age at diagnosis
0–6 months 107 (34.9%) 7 (4.6%) 114 (24.8%) –

>6–12 months 55 (17.9%) 21 (13.7%) 76 (16.5%) <0.001
>1–2 years 50 (16.9%) 21 (13.7%) 71 (15.4%) <0.001
>2–5 years 50 (16.3%) 43 (28.1%) 93 (20.2%) <0.001
>5 years 45 (14.7%) 61 (39.9%) 106 (23.0%) <0.001

Note: �Univariate analysis.

Table 3. Analysis of various factors at first UTI associated with recurrent UTI.

Univariate Multivariate

Factors OR 95% CI p-Value OR 95% CI p-Value
Age (ref.: �5 year)
>5 year 3.5 1.7–6.9 <0.001 2.2 1.0–4.9 0.04

Sex (ref.: boys)
Girls 0.9 0.5–1.6 0.71 1.1 0.6–2.3 0.71

Underlying disease (ref.: none)
Vesicoureteral reflux (VUR) 7.1 3.4–14.9 <0.001 6.6 3.0–14.3 <0.001
GU anomaliesa (excl. VUR) 9.0 3.2–25.0 <0.001 4.4 1.4–13.9 0.01
Other diseases 3.3 1.3–8.6 0.01 2.4 0.9–6.8 0.09

Causative agent (ref.: Escherichia coli)
Klebsiella pneumoniae 3.3 1.3–8.4 0.01 1.6 0.6–4.7 0.35
Proteus mirabilis 4.1 1.3–13.4 0.02 3.0 0.7–11.7 0.12
Pseudomonas aeruginosa 1.7 0.2–15.3 0.66 1.2 0.1–12.4 0.90
Enterococci spp. 2.8 0.7–11.5 0.15 1.8 0.4–8.7 0.47
Other 4.8 1.8–12.9 0.002 4.2 1.4–12.8 0.01

Note: aGU anomalies: neurogenic bladder, bladder exstrophy, hydronephrosis, posterior urethral valve.

© 2013 Informa Healthcare USA, Inc.
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younger than girls without recurrent UTI (0.40 vs. 0.52
year, p ¼ 0.008).17 Our study found that the recurrence
rate was not statistically different between boys and girls,
a result similar to another study in Australian preschool
children.14

Our study also found that children first diagnosed with
UTI when older than 5 years had a significantly higher
rate of recurrence than younger children, although the
lower limit of the 95% CI was close to 1.0. In the
Australian study, children aged less than 6 months had
the greatest risk,14 while age at initial UTI did not predict
recurrence in a study of children with febrile UTI and a
negative RUS and VCUG.15

VUR was found in 21.8% (67 out of 307) of our cases,
which is consistent with other studies.14,19,20 Our study
also emphasized that VUR is a major independent risk
factor of recurrent UTI, with an odds ratio of 6.6 times
that of normal children.

Our study found an overall recurrence rate of 18.2%.
For children who had recurrence, the average number of
recurrences was 2.7 per child (153/56), which was higher
than the number reported in the Australian study [1.4 per
child (55/38), an overall recurrence rate of 13.1%].14 A
study of recurrent UTI in the United States of America,
in infants younger than 6 months with normal RUS and
VCUG, found an overall recurrence rate of 20%.21

Another study found recurrent UTI in Belgian children
aged 10–14 years to be 25.7%with no difference between
genders.5 Daytime wetting, frequent urination greater
than 10 times per day and nocturnal enuresis were
important risk factors for recurrent UTI in this group of
children.5 Unfortunately, this information was not avail-
able for a majority of patients in our study, so a compar-
ison could not be made.

In our study, the recurrence rate in younger boys was
not higher than in older ones. A comparison of recur-
rence rates in circumcised and uncircumcised boys
was not possible in our study because all boys were
uncircumcised since Thailand is a country where rou-
tine circumcision is not performed for cultural rea-
sons. However, the recurrence rate did not decline
with age in boys, which may mean that phimosis is
not a risk factor of recurrent UTI. Other studies have
found that the risk of both UTI and recurrent UTI
increase in uncircumcised boys aged less than 1
year.15,22

In a study in Finland, children with UTI pathogens
other than Escherichia coli were found to have a higher
chance of VUR or anatomical or functional defect.23 Our
study also found that although Escherichia coli was the
major cause of both initial and recurrent UTI, the pre-
valence declined in recurrent cases compared with the
initial UTI (Table 1). We also found that recurrent UTI
was related to GU anomalies or VUR. The causative
agent in recurrent UTI seems to be more related to an
associated condition rather than being a true risk factor of
recurrent UTI. The causative agents in complicated UTI
are somewhat different from simple UTI; therefore,

unusual organisms causing UTI may indicate compli-
cated UTI which increases the risk of recurrence.

The management of UTI in our institute is based on
established practices; antibiotic prophylaxis is prescribed
to children until the abnormalities are resolved, while
children who have had at least two episodes are pre-
scribed antibiotic prophylaxis for at least 2 years.24,25 In
children with neurogenic bladder, antibiotic prophylaxis
is discontinued if a breakthrough infection occurs, which
means the antibiotic is not beneficial, and also to avoid
drug resistance. The aims of antibiotic prophylaxis in
recurrent UTI in children and adults are different. In
adults, the aim is to reduce symptomatic cystitis, but in
children, the aim is to prevent acute pyelonephritis which
might lead to renal scarring.

Some studies have questioned the efficacy of antibio-
tic prophylaxis in patients with recurrent UTI,6,13 but to
date, none have been conclusive. One meta-analysis
review concluded that antibiotic prophylaxis “may
not” prevent recurrent symptomatic UTI on children.26

A randomized controlled study may be needed to settle
the issue. At our institution, we believe efficient and
robust follow-up for children who are at risk is the
most important concern for immediate diagnosis and
treatment of recurrent UTI in order to preserve the
kidney.

CONCLUSION

Our 10-year study of a large group of Thai children with
UTI demonstrated that recurrence is a serious problem.
The long-term health of UTI children needs to be mon-
itored in both normal children and children who have a
GU anomaly, even where antibiotic prophylaxis has been
prescribed for indicated cases.

Declaration of interest: The authors report no
conflicts of interest. The authors alone are responsible
for the content and writing of this article.
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