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SUMMARY
Aims To look forward for a formulae able to predict the presence
of vesicoureteral reflux (VUR) in the first urinary tract infection
(UTI) in infants.
Subjects and Methods: We had studied all the diagnosticated
first UTI in breast-fed babies in our hospital along 21/

2
years. All

had been subjects of a renal ultrasound scan, VCUG and CRP
test. We have analyzed the result by diagnosis test and logistic re-
gression.
Results: We have studied 267 infants aged between 2 days and
24 months old.17,33% manifested UTI caused by germs differ-
ent than E Coli, 40 subjects presented anomalies in the ultra-
sound scan and 108 manifested VUR. Oostenbruck´s score had
been useless in detecting VUR subjects. In the multivariable
analysis the two variables of anomalies in the ultrasonographic
scan and non E Coli caused UIT were the only ones to presented
statistical significance to sign the presence of VUR and of the
likeness of VUR of grade ≥ 3. The negative probability coeffi-
cients for infants with ultrasonographics anomalies and/or UTI
non E Coli produced were of 0,78 (IC 0,67-0,90) for all degrees
of VUR, 0,25 (IC 0,10-0,52) for VUR with degree ≥ 3 and 0 (IC 0-
0,67) for VUR with degree ≥ 4.
Conclusions: We deduced that in children younger of 24 months
old that suffer their first UTI the indication to proceeded with a
VCUG could be limited to the subjects with present anomalies in
the renal ultrasound scan and/or UTI non E Coli, thought there
will précised more studies to confirm this findings.
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RESUMEN
Objetivos: Buscar fórmulas para predecir la presencia de
reflujo vesicuoureteral (RUV) en la primera infección uri-
naria (ITU) en la infancia.
Sujetos y métodos: Se han estudiado todos los niños diag-
nosticados de la primera ITU en la Sección de Lactantes de
nuestro hospital durante 21/

2
años. A todos ellos se les re-

alizó ecografía renal, cistografía miccional (CUMS) y deter-
minación de PCR. Se analizaron los resultados mediante
regresión logística y los test para pruebas diagnósticas.
Resultados: Se estudiaron 267 niños de edades comprendi-
das entre los 2 días y los 24 meses. El 17,33% presentaron
ITU por gérmenes distintos al E Coli, 40 tenían anomalías
en la ecografía renal y 108 RUV. La fórmula de Oosten-
brink no demostró utilidad para identificar los RUV. En el
análisis multivariante la presencia de UTI no E Coli y de
anomalías ecográficas fueron las únicas variables que pre-
sentaron significación estadística tanto para la presencia
de cualquier tipo de RUV como para RUV de grado ≥ 3. Los
coeficientes de probabilidad negativos para niños con
anomalías ecográficas y/o ITU no E Coli fueron de 0,78 (IC
0,67-0,90) para cualquier grado de RUV, 0,25 ( IC 0,10-0,52)
para RUV con grado ≥ 3 y de 0 (IC 0-0,67) para RUV con
grado ≥ 4.
Conclusiones: De nuestro estudio parece deducirse que en
los niños menores de 24 meses con una primera ITU, la in-
dicación de realización de un CUMS podría limitarse a los
casos con presencia de anomalías en la ecografía renal y/o
de ITU no E Coli, aunque son precisos estudios más am-
plios para confirmar estos hallazgos.

Palabras clave: Reflujo vesicoureteral. ITU no E Coli. Anomalías
ecográficas renales. CUMS.

INTRODUCTION
Urinary tract infection (UTI) is a common condition in in-

fancy, and is commonly associated to urinary tract abnormali-

ties, particularly to the vesicoureteral reflux (VUR) existing

in 30%-40% of infants with UTI.1,2

Indication of imaging studies in infants with UTIs is con-

troversial. The most recent guidelines of the American Asso-

ciation of Pediatrics2 recommend performing a SVCU in all

infants under 2 years of age with UTI, but widely different
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opinions exist about what subsequent examinations are indi-

cated and when they should be done.3-9

In this setting, a formula has recently been proposed to pre-

dict the presence of VUR and avoid unnecessary SVCUs.10

Other authors have questioned the validity of this formula.11

The purpose of our study was to assess this formula and pro-

pose alternatives to it.

PATIENTS AND METHODS
Infants diagnosed of their first urinary tract infection (UTI) at

the infant section, either in the outpatient clinic or the hospital

ward, from January 2005 to June 2007 were studied.

All infants having positive urine cultures, CRP values at

diagnosis, an ultrasonography performed during the UTI epi-

sode, and a serial voiding cystoureterography (SVCU) within

1 month of UTI diagnosis were enrolled into the study. Fifte-

en infants were excluded from the study due to lack of any of

the variables analyzed. 

Risk was calculated using the Oostenbrink score (score = 6

* male gender + 7 * positive family history – 1 * age +

1*CRP + 14 for dilation in renal ultrasonography).10

Sensitivity, specificity, and positive and negative odds ra-

tios, with their 95% CIs, were also calculated using the statis-

tical page 2-way Contingency Table Analysis available in the

Internet.12

A multivariate study was performed by binary logistic re-

gression using commercial SPSS 11.0© software,13 starting

from the maximum model including all variables in the Oos-

tenbrink formula plus the presence of urine cultures positive

for pathogens other than E. coli. Variables not achieving a

significance value of p < 0.05 were removed from the model

one by one.

RESULTS
A total of 267 infants were enrolled into the study. Age ranged

from 2 days to 24 months, with a mean of 4.2 months (stan-

dard deviation 4.79 months, median 2.50 months). One hun-

dred and sixty infants (59.5%) were males. The clinical his-

tory showed that 4 infants (1.5%) had a family history of

VUR, and 137 (51.3%) were being breastfed, or had been bre-

astfed for at least 3 months.

Pathogens responsible for UTIs were divided into two

groups, E. coli (82.67%) and non E. coli (17.33%). The most

common pathogen in the latter group was Klebsiella (22

cases), followed by enterococci (14 cases), Proteus, Citrobac-

ter, and Streptococcus agalactiae. 

A total of 40 infants (14.98%) had abnormalities in the

kidneys and/or urinary tract in ultrasonography, in most

cases dilations of the pyelocalycial and pyeloureteral sys-

tem (pyelic and ureteral dilations were defined as values

greater than 18 mm and 10 mm in the transverse axis and

distal ureter respectively), and 108 infants had a patholo-

gical SVCU (40.44%), with a total of 175 kidneys with

VUR. The probability of VUR was calculated using the

Oostenbrink formula.10 Table 1 shows the cases with sco-

res greater and lower than 0 (the advocated cut-off point)

and VUR. As shown, this value was exceeded in most

cases and only 14 infants had this value, 8 of whom had

VUR.

Table 2 gives the distribution of VUR presence and grade

according to the International Study Classification14 (the ma-

ximum grade was considered in bilateral VURs), depending

on whether an abnormal ultrasonography and/or UTI by pat-

hogens other than E. coli had been seen, and Table 3 shows

the results of logistic regression for the presence of VUR and

grade ≥ 3 VUR. Statistical significance was only found with

the presence of abnormalities in ultrasonography and non-E.

coli UTI in both cases.

Table 3 shows the sensitivity, specificity, and positive and

negative odds ratios for the presence of non-E. coli urine cul-

tures and/or ultrasonographic abnormalities for the presence

of VUR, grade ≥ 3 VUR, and grade ≥ 4 VUR. The negative

odds ratio was 0 for VUR ≥ 4 and 0.25 for VUR ≥ 3.

DISCUSSION
The cumulative incidence of UTIs in children under 6 years

of age has been estimated at 3%-7% in females and 1%-2% in

males. Imaging tests have been recommended after the first

UTI to assess VUR presence and grade. SVCU has an essen-

tial place among these tests because it allows for identifying

the presence of VUR and its grade.2-4,6 Therapeutic decisions

deriving from the presence of VUR are related to its grade

and include surgical correction, prophylactic treatment, and

follow-up without treatment. A wide controversy exists about

the most appropriate treatment, but most recent studies appear

to suggest that the course is similar in patients with VUR re-

gardless of whether or not they receive prophylactic treat-

ment, at least in cases with less severe VUR (grades I-II),

which are a majority.15-17
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Table I. VUR classification according to the Oosten-
brink score10

Score No VUR VUR

0 6 8

> 0 153 100

Table II. Patient distribution by tipe of VUR and urine
culture

VUR type
non-E. Coli Pathological

Culture + US Total
urine culture ultrasonography

No 14 14 28 159

Grade 1 0 0 0 6

Grade 2 24 12 33 81

Grade 3 5 10 13 17

Grade 4 2 3 3 3

Grade 5 1 1 1 1

Total 46 40 78 267
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VUR is found in 30%-40% of children with UTIs.2 The

proportion of children with VUR in our study was 40.44%. In

order to avoid performance of SVCU, a traumatic examina-

tion exposing to a high amount of radiation, in the 60%-70%

of children showing no VUR, Oostenbrink proposed use of a

formula that considered age, family history, dilations in renal

ultrasonography, and CRP values. Using this formula, only

one case of VUR was excluded from diagnosis in his study.10

Other authors have questioned this formula, pointing out that

it only had a 3% specificity for any type of VUR, and a 13%

specificity for grade ≥ 3 VUR.11 Application of the Oosten-

brink formula in our study was shown to be of little help, first

because it would only exclude performance of SVCU in 12

cases (5.24%), but also because VUR was found in 8 of these

patients. 

The presence of UTIs caused by pathogens other than E.

coli has also been reported to be a risk factor for the presence

of urinary tract abnormalities, including VUR (OR, 8.16;

95% CI, 1.88-35.48).18 This was also seen in our study for the

presence of VUR (OR, 3.98; 95% CI, 1.99-7.95).

In the calculation performed using logistic regression for

the presence of both any VUR and grade ≥ 3 VUR, both the

variables in the Oostenbrink formula and the existence of an

urine culture revealing a pathogen other than E. coli were in-

troduced. The result showed that only the presence of abnor-

malities in ultrasonography and the existence of positive non-

E. coli urine cultures maintained statistical significance. All

grade ≥ 4 VURs, 80.6% of grade ≥ 3 VURs, and 57.47% of

all VURs were detected under these conditions, but it should

be noted that only four cases with grades higher than 4 were

found.

It should also be noted that the need for detecting grade I-II

VURs has been questioned because of their good course wit-

hout treatment. The proposed indication for SVCU in all

cases of UTI is therefore not clear.2,15-17,19

The main limitation of our study was that it only enrolled

children under 24 months of age referred to a hospital, who

are supposed to have the most severe symptoms, though most

infants with a febrile syndrome are usually referred for hospi-

tal diagnosis and management. 

The conclusion drawn from our study is that it appears

reasonable to advocate that SVCU is only performed in the

first UTI episode in children under 2 years of age having

abnormalities in renal ultrasonography and/or urine cultu-

res revealing pathogens other than E. coli. In any case, the

conduct of larger studies to confirm these findings would

be appropriate.
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