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ABSTRACT
Introduction. In 1999, the American Academy
of Pediatrics (AAP) recommended perform
a renal ultrasonography and avoiding
cystourethrography to all infants between 2
and 24 months of age after their first urinary
tract infection (UTI). In 2011, the AAP restricted
voiding cystourethrography to children with a
pathological ultrasonography, recurrent and/
or atypical infections. Our objective was to
compare, in patients with vesicoureteral reflux
(VUR) and normal renal ultrasonography, the
prevalence of a relevant pathology as if patients
had been studied as per the 1999 guidelines (for
first UTI) or the 2011 guidelines (for recurrent
and/or atypical UTI).
Population and methods. We conducted a
retrospective analysis of patients with UTI,
aged between 2 and 24 months old, seen at
our department between January 2010 and
August 2014 and who had a normal renal
ultrasonography and VUR. A relevant pathology
was defined as a finding of grade III VUR or
higher and/or pathological renal scintigraphy.
Results. Forty-five patients (31 girls) were
included and were grouped as if they had been
treated as per the 1999 or 2011 guidelines. The
prevalence of a relevant pathology among patients
studied as per the 1999 guidelines (9 out of 24 cases,
3 with atypical UTI) or as per the 2011 guidelines
(11 out of 21 cases) was similar (37.5% versus 52%,
respectively; p = 0.31). Six patients (25%) with a
relevant pathology diagnosed as per the 1999
guidelines would not have been identified in a
timely manner with the 2011 version.
Conclusions. The prevalence of a relevant
pathology identified in children with VUR
and normal renal ultrasonography was similar
with both guidelines. However, considering the
present guidelines, one out of four patients would
have been exposed to a delayed or potentially
missed diagnosis if recurrence would have been
expected to complete the assessment.
Key words: urinary tract infection, vesicoureteral
reflux, diagnosis, guideline, American Academy of
Pediatrics.
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INTRODUCTION
Urinary tract infections (UTIs)
may be the only and single marker
of vesicoureteral reflux (VUR),
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a condition associated with renal
parenchymal damage.1 In Argentina,
VUR nephropathy is a major cause
of chronic renal disease and kidney
transplant in pediatrics.2
There are different guidelines to
detect VUR in children with UTI. 3
As per the recommendations of
the Argentine Society of Pediatrics
(Sociedad Argentina de Pediatría, SAP),
the American Academy of Pediatrics
(AAP) guidelines 4 are used in our
department.
The first AAP guidelines were
published in 1999 and a renal and
bladder ultrasonography and a
voiding cystourethrography (VCUG)
were recommended to all infants
between 2 and 24 months of age after
their first febrile UTI.5 Subsequently,
the need to systematically study
all patients was questioned; as
a result, the AAP reviewed the
guidelines in 2011 and maintained
the recommendation to perform an
ultrasonography in all patients but
restricted VCUGs to patients with
a pathological ultrasonography or
recurrent UTIs.6 It also recommended
a VCUG in patients with atypical
UTI, although, surprisingly, it did not
provide its definition.6
Even though such modification
reduced the number of VCUGs
performed, there was a concern
regarding a potentially delayed or
missed VUR diagnosis after first
UTI in children with a normal renal
ultrasonography. 7 Based on these
considerations, we conducted this
study in children with VUR who
had a normal renal ultrasonography
with the objective to identify the
prevalence of relevant renal condition

130 / Arch Argent Pediatr 2016;114(2):129-134 / Original article

as if patients had been studied as per the 1999
guidelines (for first UTI) or the 2011 guidelines
(for recurrent and/or atypical UTI).
POPULATION, MATERIAL AND METHODS
Patients
Retrospective study conducted at the
Nephrology Unit of Hospital General de Niños
Pedro de Elizalde. Medical records of all patients
with UTI seen at our unit between January 2010
and August 2014 were reviewed. Febrile infants
aged between 2 and 24 months old with a first
UTI, normal bladder and renal ultrasonography,
and VUR diagnosed by VCUG were included.
Patients with a genetic syndrome or another
disease associated to urinary tract conditions and
those with previously known immunodeficiencies
were excluded.
Methods
The following variables were recorded: sex,
age at the time of visit and number of UTIs, age at
the time of UTIs, ultrasonography findings, VUR
grade, and renal scintigraphy results. To establish
whether the first UTI was atypical, the following
was recorded: if the patient had had sepsis,
oligoanuria, increased creatinine level, abdominal
or bladder mass, together with the etiologic agent
and treatment response.
Until the publication of the 2011 guidelines, all
patients had been studied after the first UTI. As
of 2011, the decision to study them according to
either the 1999 or the 2011 guidelines depended
on the treating physician’s discretion. Patients
with atypical UTI were all studied after the
first UTI. Age at the time of VUR diagnosis and
proportion of relevant pathologys among studied
patients as per the 1999 or 2011 guidelines were
established. All imaging studies were performed
by specialized physicians from our hospital.
Operational definitions:
• Febrile UTI: UTI associated with axillary
temperature ≥38 °C, as verified by a physician
or as referred by the mother, positive urine
culture (>10 5 units forming colony per
mL in midstream urine sample collection,
single microorganism), together with an
inflammatory response (>10 leukocytes per
field and/or pyocyte presence). Counts of 104
units forming colony per mL in urine samples
obtained by bladder catheterization were also
considered significant.4
• Normal bladder and renal ultrasonography:
both kidneys with a normal size, shape and

echotexture, no hydronephrosis, and normal
bladder.8
• VUR: retrograde flow of urine from the
urinary bladder into the ureter, as diagnosed
by VCUG and classified into five grades as per
the International Classification of VUR.9
• Pathological dimercaptosuccinic acid (DMSA)
renal scintigraphy: presence of scarring (focal
areas of reduced uptake) or differential renal
function higher than 10% between both
kidneys, after at least 6 months from the most
recent UTI.8,10
• Clinically relevant pathology: grade III
VUR or higher and/or pathological renal
scintigraphy.8,10
• Atypical UTI: the AAP provide no definition
of atypical UTI, so we adopted the definition
established in the National Institute for Health
and Clinical Excellence (NICE) guidelines, that
define atypical UTI as UTI concurrent with
sepsis, oligoanuria, abdominal or bladder
mass, increased creatinine level, failure to
respond to treatment within 48 hours and/or
infection with non-Escherichia coli organisms.11
Ethical considerations: The study was
approved by the Ethics Committee and the
Research Committee of our hospital.
Statistical analysis
Considering that the 1999 guidelines ensured
VUR diagnosis after the first UTI in all patients
and that the 2011 version recommends not
performing a VCUG if ultrasonography is normal
(a finding observed in approximately 33% of
cases),12 we inferred that the ability to diagnose
VUR after first the UTI decreased to 67%. With
a power of 80% and a 95% confidence level, 21
patients per group (studied after first UTI versus
after recurrent UTI) would be necessary to
evidence a difference in proportions.
Patients were classified as if they had been
studied as per the 1999 or 2011 guidelines.5,6 Clinical
and demographic characteristics and imaging
findings were descriptively analyzed. Continuous
variables did not have a normal distribution
(Shapiro-Wilk’s test), so they were expressed as
a median (range), while categorical data were
expressed as an absolute figures and percentage.
Comparisons between groups were done using the
Wilcoxon test, the χ² test or Fisher’s exact test, as
applicable. The Statistix software, version 7 (IBM
version; Analytical Software, Tallahassee, FL) was
used, and a p < 0.05 (two-tailed) was considered
significant.
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RESULTS
The medical records of 489 patients with
UTI seen at our Unit between January 2010 and
August 2014 were reviewed. Figure 1 shows the
patient screening procedure. The study group
was made up of 45 patients (31 girls). Median age
at the time of first UTI diagnosis was 3.9 months
old. Six patients had their first UTI after they were
1 year old, three had atypical UTI (two concurrent
with sepsis, one caused by Klebsiella pneumoniae).
Median age at the time of VUR diagnosis was
12.9 months old (2-48). Grade III-IV VUR was
observed in 40% of patients; and 40% of cases had
bilateral VUR. Renal scintigraphy was done in 34
patients; 10 showed pathological findings.
Patients were then divided into two groups, as
if they had been studied as per the 1999 guidelines
(n = 24) or the 2011 guidelines (n = 21). It is worth
noting that the three cases of atypical UTI were
in the group assessed before the publication of
the 2011 guidelines. On the contrary, in the group
studied as per the present guidelines, no patient
had atypical UTI, so recurrence of UTI was the
cause of study in all cases. In the group studied
as per the 1999 guidelines, the first UTI occurred
at 3.9 months old (2-18) and VUR was diagnosed
at 6.9 months old (2-21.9). In the other group, the
first UTI occurred at a similar age (4.9 months
old [2-24]; p = 0.54); recurrence occurred at 10.5
months old (3.9-24), and VUR was diagnosed at

a significantly older age (18.8 months old [6.9-48];
p= 0.0002). In a child who had two UTIs (at 2 and 18
months old), VCUG was requested after the latest
episode but it was performed at 4 years old, with
a delayed diagnosis of grade III VUR. Given that
this case overestimates age at diagnosis of VUR
in the recurrent UTI group, we assessed whether
including it had an influence on the difference in
age at diagnosis of VUR between study groups. To
this end, we re-estimated age at diagnosis in the
recurrent UTI group after excluding this case and
observed that VUR diagnosis (15 months old [6.925.9]) would have also occurred at a significantly
older age (p= 0.004) than in the first UTI group.
As expected, female sex predominated in the
recurrent UTI group (female/male ratio 6 versus
1.1; p= 0.02).
In the group of patients studied as per the
1999 guidelines, 9 patients (37.5%) with clinically
relevant pathologies were identified. Three of
them had atypical UTI, so according to the 2011
guidelines, 6 patients (25%) with a significant
pathology would not have been identified in
a timely manner. In addition, among patients
studied as per the 2011 guidelines, 11 (52%) were
identified as having a relevant pathology. No
significant differences (p = 0.31) were observed
in the proportion of relevant pathologies between
both groups. Table 1 shows imaging study
findings from both groups in detail.

Figure 1. Flow chart of patients with urinary tract infection and vesicoureteral reflux included in the study
Patient with UTI seen in the
2010-2014 period (n= 489)

Did not meet inclusion criteria (n= 444)
- Normal VCUG (n= 141)
- No follow-up (n= 70)*
- Pathological ultrasonography (n= 70)
- Age at first UTI <2 months old or >2 years old (n= 136)
- Associated conditions (n= 19)
- Incomplete data (n= 8)

Included (n= 45)

Studied as per the AAP 1999
UTI guidelines (n= 24)

Studied as per the AAP 2011
UTI guidelines (n= 21)

UTI: urinary tract infection; VCUG: voiding cystourethrography; AAP: American Academy of Pediatrics.
* After at least 9 months with no additional visits.
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DISCUSSION
In this study, children who had a normal renal
ultrasonography and VUR were assessed, and
the prevalence of a relevant pathology identified
with both guideline versions was determined. In
the group assessed as per the 1999 guidelines, 9
(37.5%) out of 24 patients –three of whom had
atypical UTI– were identified as having a relevant
pathology. If the 2011 guidelines had been used,
6 patients (25%) would have been exposed to
a delayed or potentially missed diagnosis of a
significant condition based on the fact that in the
case of typical UTI with normal ultrasonography
it is recommended that VCUG should be delayed.
Naturally, delaying VCUG until recurrence also
resulted in a significantly older age at the time of
VUR diagnosis.
The study plan to be implemented in children
with UTI is controversial. The 1999 AAP guidelines
were modified based on the following: the benefit
of routine antibiotic prophylaxis was questioned,
VUR was recognized as not being the only cause
of kidney damage, patients who developed a
chronic disease tended to have a congenital
structural condition, and the high costs associated
with studying all patients systematically. 3,13-16
The more selective approach proposed in 2011
reduced the number of negative VCUGs, 6 but
also generated concern in relation to the potential
delay in the diagnosis of a relevant pathology,7
especially because the renal ultrasonography is
a method with low sensitivity and specificity to
detect VUR.8,17,18 In support of these observations,
K. D. Suson and R. Mathews observed that 62% of
patients aged between 2 and 24 months old with
normal ultrasonography after the first UTI –without
considering if it was an atypical UTI– had grade

III VUR or higher, and that 17% also had renal
scarring.7 In our series, a significant pathology after
the first UTI was detected in more than one third of
cases (37.5%), which allowed to identify in advance
a group of patients who could receive a therapeutic
intervention. Among patients with recurrent UTI,
VUR was diagnosed at a significantly older age,
and the prevalence of VUR was higher (52%), but
no statistical difference was observed compared to
the first group. Although it is unknown whether
such delay may have had a clinical impact, there
are studies that show that the incidence of scarring
is twice as high after a second febrile UTI, so it is
important to prevent recurrence among children
with VUR.19 Although several studies have failed to
observe benefits from antibiotic prophylaxis in the
prevention of recurrent UTIs,20-22 over the past years
there is an increasing body of evidence in favor of its
prescription.23Brandström et al. demonstrated that
chemoprophylaxis significantly reduced the rate of
UTI and scarring in girls with grade III-IV VUR.24
A recent rigorous clinical trial also demonstrated a
50% reduction in the risk of recurrence, especially
among patients with grade III-IV VUR.25
Although such benefit was not accompanied
by a lower incidence of new scars, it is worth
mentioning that neither the above mentioned
study nor most of other studies were designed to
assess such outcome.26 It has been estimated that
a sample of 8000 patients would be needed to
assess the effect of antibiotic prophylaxis on the
development of scars with an adequate power.27
To reinforce such findings, a meta-analysis
also revealed that antibiotic prophylaxis
significantly reduced the risk of UTI recurrence
in children with VUR.28 In addition, it has also
been documented that anti-reflux surgery reduces

Table 1. Findings of imaging studies performed in 45 children with vesicoureteral reflux as if they had been studied as per
the 1999 or 2011 guidelines of the Subcommittee on Urinary Tract Infection of the American Academy of Pediatrics
Studied as per the
1999 guidelines (n= 24)

Studied as per the
2011 guidelines (n= 21)

p value

Grade I VUR

3

4

0.68

Grade II VUR

13

7

0.16

Grade III VUR

5

7

0.5

Grade IV VUR

3

3

1

Pathological renal scintigraphy

4*

6#

0.27

9 (37.5%)

11 (52%)

0.31

Finding

Significant condition

VUR: vesicoureteral reflux.
Significant condition: grade III VUR or higher and/or pathological renal scintigraphy.
* Done in 19 patients: positive findings in three cases of grade III VUR or higher, and one case of grade II VUR.
# Done in 15 patients: positive findings in five cases of grade III VUR or higher, and one case of grade II VUR.
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that number of UTI, especially in children with
grade III-IV VUR.29
A timely VUR diagnosis implies other benefits,
such as an increased suspicion of new infections
where there is a febrile course, thus favoring
diagnosis and an early antibiotic therapy. One
study demonstrated that a delay of more than
48 hours in antibiotic therapy initiation increases
the risk of developing scars by more than 50%
in more than half of cases.6 In young children,
an early treatment may also prevent sepsis.30 In
addition, it is worth noting that, although the
role of VUR as a determinant of chronic kidney
disease is probably over-rated because most of
these patients have associated congenital kidney
dysplasia, renal scarring may cause arterial
hypertension and proteinuria, which require
long-term treatment and follow-up.15
Other aspects should also be considered when
managing children with UTI. First of all, since UTI
symptoms in young children are non-specific,6
some infections may go undiagnosed, which
results in a mistaken categorization of patients
to guide the study plan based on the number of
infections. Secondly, when implementing these
guidelines, the setting is also important, especially
when considering the possibility of making
periodic controls.31 In a study conducted at our
hospital, it was observed that 33% of patients
seen at the pediatric emergency department had
problems to obtain an appointment with their
pediatrician or at a primary care facility, while 8%
did not have a primary care physician at all, which
raised doubts regarding an adequate follow-up in
many of our patients.32 Such healthcare scenario
may be a factor that increases even more the risk
of a delayed or missed VUR diagnosis, which may
occur when postponing a VCUG until recurrence.
Actually, one of our patients with recurrent UTI
and diagnosed with grade III VUR put off the
VCUG for more than two years. What is even
more concerning is that 21% of patients seen due
to a UTI between 2 and 24 months of age who
had no other associated condition did not return
to our department with the results of the VCUG,
although it had been duly ordered (Figure 1).
A more selective approach, as proposed by
other scientific societies, including the SAP, 33,34
may be a better choice: performing a VCUG in
all infants younger than one year old; however, it
is necessary to further establish to what extent it
helps to correct this problem.
Our study has certain limitations worth being
mentioned here. On the one hand, this study

was conducted a Nephrology Service and the
prevalence of relevant pathologys may have been
magnified. However, since most patients with
UTI seen at the hospital are referred to our unit to
complete their assessment and given that patients
with known urinary tract diseases were excluded,
the distribution of VUR grades was similar to that
observed by other authors.35 On the other hand,
the fact that no patient from the group assessed
after the publication of the 2011 guidelines
was studied due to atypical UTI may reflect
an inadequate identification of this condition,
therefore delaying its referral to be studied.
CONCLUSION
The percentage of clinically relevant
pathologies identified in children with VUR
and normal renal ultrasonography was similar
with both guideline versions. However, with
the implementation of the present guidelines,
one in four patients would have been exposed
to a delayed or potentially missed diagnosis
of a significant condition if the assessment
would have been completed after waiting for
recurrence. n
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