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Abstract The aim of this retrospective cohort study was to
describe the characteristics of patients with primary vesico-
ureteral reflux (VUR) with special attention to gender-
specific differences. Between 1970 and 2004, 735 patients
were diagnosed with VUR and were systematically
followed in a single tertiary renal unit. The following
variables were analyzed: race, age at diagnosis, clinical
presentation, weight and height Z-score, unilateral/bilateral
reflux, VUR grade, renal damage, severity of renal
damage, constipation, and dysfunctional voiding. Com-
parison of proportion between genders was assessed by the
chi-square test with Yates’ correction. The logistic regres-
sion model was applied to identify independent variables
associated with gender. A survival analysis was performed
to evaluate VUR resolution. After adjustment, five
variables remained independently associated with male
gender at baseline: non-white race [Odds ratio (OR) = 1.98,
95% confidence interval (95% CI) 1.33–2.95, P=0.001],
moderate/severe grade of reflux (OR=2.16, 95% CI 1.45–
3.22, P<0.001), severe renal damage (OR=1.60, 95% CI
1.04–2.52, P=0.04), age at diagnosis <24 months
(OR=1.79, 95% CI 1.23–2.60, P=0.002), and antenatal
clinical presentation (OR=3.56, 95% CI 1.91–6.63,
P<0.001). Follow-up data were available for 684 patients
(93%). Median follow-up time was 69 months (range 6
months to 411 months). Girls had a greater risk of urinary

tract infection (UTI) during follow-up than boys
(OR=1.68, 95% CI 1.18–2.38, P=0.003). There was no
difference in progression to chronic renal insufficiency
(CRI) between boys (3.8%) and girls (2.4%) during this
period of follow-up (OR=1.58, 95% CI 0.59–4.15,
P=0.44). Gender as an isolated variable is a poor predictor
of clinical outcome in an unselected series of primary
reflux. Although boys had a more severe pattern at
baseline, girls had a greater risk of dysfunctional voiding
and recurrent UTI during follow-up.

Keywords Vesico-ureteral reflux . Gender . Reflux
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Introduction

The well-known combination of primary vesico-ureteral
reflux (VUR) and urinary tract infection (UTI), predispos-
ing to pyelonephritis, renal scarring, hypertension, and
chronic renal disease, has been the basis for diagnostic and
therapeutic procedures in the past 25 years [1]. A number
of series of prenatally detected VUR has added new
perspectives to this setting, suggesting that there are two
distinct patterns of VUR [2–5]. First, a group of infants,
predominantly girls, with mild reflux and normal kidneys,
and another group with severe reflux associated with
kidney damage, almost exclusively a male disorder.

The recognition of VUR as a heterogeneous disease is
the first step towards a tailored diagnostic and therapeutic
approach. The clinical implication of identification of two
main clinical pictures of VUR is that these groups
probably have to be managed differently. Although pre-
vious studies of VUR detected in the investigation of UTI
have already reported a preponderance of boys with
severe reflux and generalized renal damage, this issue has
not been explored in a specific study with adjustment for
possible confounders [6–8].

In the present retrospective cohort study, we analyzed
the clinical features and outcomes of 735 children and
adolescents with primary VUR, with the purpose of
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investigating gender-specific differences in a multivariate
analysis.

Materials and methods

The study group comprised 735 patients diagnosed with
primary VUR who were followed at the Pediatric Nephro-
urology Unit of the University Hospital (UFMG, Belo
Horizonte, Brazil) between 1970 and 2004. VUR asso-
ciated with posterior urethral valves, ectopic ureterocele,
neurogenic bladder, and other obstructive uropathies was
excluded from the analysis. At entry, the diagnosis of VUR
was made by conventional voiding cysto-urethrography
(VCUG). Four patients were excluded from analysis
because their initial examination was a direct isotope
cystogram. Reflux grade was classified on first VCUG
according to the system proposed by the International
Reflux Study Committee [9]. All children were maintained
on antibiotic prophylaxis consisting of 1–2 mg/kg trimeth-
oprim or 1–2 mg/kg nitrofurantoin as a single daily dose.
After the initial investigation patients were followed
according to a systematic protocol described in detail in a
preliminary report on our series [10]. Briefly, the clinical
approach consisted of full physical examination, including
evaluation of growth and blood pressure, performed at 6-
month intervals. Urine cultures were obtained during
follow-up visits or during any febrile episodes. Recurrent
UTI was defined as growth of at least 100,000 cfu/ml in
urine obtained by bag or a mid-stream sample, with fever
(38.0°C or more) or urinary symptoms. Plasma creatinine
was determined at baseline and yearly thereafter. Glomer-
ular filtration rate was estimated by the method of Schwartz
et al. [11]. Chronic renal failure (CRF) was defined as a
glomerular filtration rate <75 ml/min per 1.73 m2 body
surface area in two consecutive examinations. Blood
pressure measurements were performed with a standard
sphygmomanometer using a cuff of appropriate size as
recommended by the Working Group of the National High
Blood Pressure Education Program [12]. Reference values
and definitions of normal blood pressure were based on the
Second Task Force Report [13].

Baseline and follow-up imaging consisted of conven-
tional VCUG or a direct isotope cystogram at 2-year
intervals during the first 48 months after diagnosis and at 3-
year intervals thereafter. A DMSA scan and ultrasonogra-
phy were performed at approximately the same intervals.
For statistical analysis, VUR was classified as mild
(grades I–II) and moderate/severe (grades III–V). For
analysis, patients with bilateral reflux were categorized by
the higher grade of reflux. Renal damage was ascertained at
admission by 99mTc-DMSA in 553 patients (75.2%). Renal
scarring in patients enrolled up to the mid-1980s was
evaluated by excretory urography in 89 children (12.1%) or
by ultrasonography in 93 patients (12.6%) because a
DMSA scan was unavailable at that time in our Unit. Renal
damage classification was qualitative according to the
findings obtained in imaging studies and defined as normal
(no alterations), mild (localized damage), moderate (two or
more scars), or severe (contracted unit).

The following variables were analyzed: race, age at
diagnosis (cut-off point 24 months), clinical presentation
(antenatal hydronephrosis/UTI), weight and height Z-
score; unilateral/bilateral reflux, VUR grade (I–II/III–V),
renal damage (absence/presence), constipation (absence/
presence), and dysfunctional voiding (absence/presence).
Dysfunctional voiding was investigated in 671 patients
(91.2%) and constipation in 660 (89.8%). Dysfunctional
voiding was defined by the presence of daytime inconti-
nence, symptoms of urgency and frequency associated with
sonography parameters including residual urine (greater
than 20% of bladder capacity) and large bladder capacity
(greater than twice the expected normal value for age) [14].
Presence of dysfunctional voiding in patients enrolled up to
1990 was defined only by clinical history, because
comprehensive sonography was not available. When
dysfunctional elimination syndrome was identified, spe-
cific treatment was instituted, including regular fluid
intake, anticholinergic medication, behavioral modification
program, and a combination of dietary manipulation, stool
softeners, and laxatives for constipation.

The analysis was conducted in two steps. In the first step,
a univariate analysis was performed by the chi-square test
with Yates’ correction for comparison of proportions
between boys and girls at baseline. For patients with
bilateral reflux, only the unit with the higher grade of reflux
was considered for analysis. A logistic regression model
was applied to identify variables that were independently
associated with gender. Only those variables that were
found to present different proportions between genders
(P<0.25) were included in the regression model. Then,
using a backward elimination strategy, we included in the
final model those variables that retained a significant
independent association (P<0.05). Survival analysis was
performed by the Kaplan–Meier method in order to
evaluate reflux resolution [15]. Differences between
genders were assessed by the two-sided log-rank test.
Odds ratio (OR) and 95% confidence intervals (95% CIs)
were used for comparison of risk between genders. The
Mann–Whitney test was used for comparison of continu-
ous variables such as age at diagnosis, differential DMSA
uptake, and renal function based on serum creatinine.

Results

Baseline data

A total of 735 patients was included in the analysis. Two
hundred and eight were male (28.3%) and 527 were female
(71.7%). There were 582 (79.2%) white patients and 153
non-white patients (20.8%). Twenty-three patients (3.1%)
were admitted between 1970 and 1980, 141 (19.2%)
between 1980 and 1990, and 571 (77.7%) after 1990. The
mean age at diagnosis of reflux was 2.3 years (SD 1.6).
Reflux was detected before 2 years of age in 439 children
(59.7%). The clinical presentation was urinary tract
infection in 681 children (92.6%), fetal hydronephrosis in
52 (7%), and familial screening in only two patients. VUR
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was bilateral in 381 (51.8%) patients, for a total of 1,116
renal units. Renal damage was detected at admission in 319
patients (43.4%) and in 385 renal units (34.5%). The main
clinical and radiological characteristics and unadjusted
univariate analysis are shown in Table 1. Six variables
presented a significantly different distribution between
genders: race, age at diagnosis, clinical presentation, renal
damage, and severe renal damage. Non-white ethnicity was
more frequent in male (27.4%) than in female (18.2%)
patients. One hundred and four male patients (69.2%) had a
diagnosis of VUR before 2 years of age, whereas 55.9%
(295/527) girls had a diagnosis of VUR before 24 months
of age. The median age at diagnosis was 11 months
(range 1 month to 14 years) for boys and 20.9 months
(range 1–14 years) (P<0.001) for girls. Boys had more
frequent (19.7%) prenatal identification of VUR than girls
(2%). Severe reflux (III–V) was more frequent in boys
(78.3%) than in girls (60%). Renal damage at admission
was more frequent in boys (48%) than in girls (39.8%).
Severe renal damage was also more frequently seen in boys
(20.6%) than in girls (13.0%). In 253 patients with
unilateral reflux who underwent a DMSA scan at admis-
sion, differential uptake was significantly smaller in boys
than in girls. The median was 38.5% (range 6% to 90%) for
68 boys, as opposed to 46.2% (range 5% to 70%) for 179
girls (P=0.003). Dysfunctional voiding was identified in 94
(19.1%) girls but in only 20 boys (11%). Constipation was
also more frequently detected in female (16.5%) than in
male (11.4%) patients. In multivariate analysis, five
variables remained independently associated with male
patients: non-white, age at diagnosis <24 months, fetal
presentation, grade of VUR, and severe renal damage
(Table 2). The multivariate analysis was also performed
excluding patients with prenatally detected VUR. Even
after exclusion of these patients, age at diagnosis <24
months of age remained as a variable associated with boys
(Table 3).

Follow-up data

Follow-up data were available for 684 patients (93%). One
hundred and ninety four were boys (28.4%) and 490 were
girls (71.6%). Sixteen boys (7.7%) and 37 girls (7%) were
lost to follow-up. Median follow-up time was 69 months
(range 6 months to 411 months). A total of 382 (55.8%)
patients were followed up for more than 5 years and 138
(20%) for more than 10 years. The median follow-up time
for boys and girls was 65.2 months (range 6–412 months)

Table 1 Univariate analysis of baseline characteristics according to
gender

Characteristic Boys
(n=208)

Girls
(n=527)

X2 P

Clinical features
Race
Non-white 57 96
White 151 431 7.63 0.004
Age at diagnosis
<24 months 144 295
>24 months 64 232 10.9 0.001
Presentation
Fetal 41 11
UTI 166 515 70.7 <0.00
Weight Z score
<−2.0 24 54
>−2.0 183 472 0.27 0.34
Height Z score
<−2.0 23 40
>−2.0 178 479 2.5 0.07
Dysfunctional voiding
Present 23 40
Absent 161 396 2.5 0.07
Constipation
Present 21 79
Absent 163 397 2.71 0.06

Reflux features
Laterality
Unilateral 97 257
Bilateral 111 270 0.27 0.33
Grade
Mild (I/II) 45 210
Moderate/severe (III–V) 163 317 21.8 <0.00
Method of determination of
renal damage
DMSA scan 160 393
Urography 27 62 1.80 0.40
Ultrasonography 21 72
Renal damage
Present 100 210
Absent 108 317 3.81 0.05
Severe renal damage
Present 43 69
Absent 165 458 6.06 0.013

Table 2 Factors associated with male patients with primary VUR after adjustment by regression logistic model (n=735)

Factor Coefficient OR 95% CI P

Race (non-white) 0.685 1.98 1.33–2.95 0.001
VUR grade (III–V) 0.773 2.16 1.45–3.22 <0.001
Severe renal damage (presence) 0.473 1.60 1.04–2.52 0.04
Age at diagnosis (<24 months) 0.585 1.79 1.23–2.60 0.002
Presentation (fetal) 1.271 3.56 1.91–6.63 <0.001
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and 71.6 months (range 9–290 months), respectively. There
was no difference in median follow-up time between
genders (P=0.17).

Of 684 patients, 60 (8.8%) were submitted to surgery
(ureteral re-implantation in 44, nephrectomy in ten, and
urinary diversion in six) and 624 (91.2%) were conserva-
tively managed. The type of surgery according to gender
was as follows: ureteral re-implantation (19 boys and 25
girls), nephrectomy (5/5), and urinary diversion (4/2). Of
22 patients admitted between 1969 and 1979, 12 (54.5%)
were submitted to surgery, whereas this proportion was
13.8% (19/137) for children admitted between 1980 and
1989 and 5.5% (29/525) for those admitted after 1999
(χ2=68.9, P<0.001). Boys were operated upon more
frequently than girls. Of 194 boys, 28 (14.4%) were
submitted to surgery, as opposed to only 32 (7%) of 458
girls (χ2=10.8, P=0.001).

Urinary tract infection occurred in 394 (57.6%) of 684
children during follow-up. As a whole, 519 (75.8%)
patients presented less than three episodes of urinary
infection during follow-up (including 290 patients who did
not present any UTI). Patients admitted until 1989 had a
greater risk of UTI than children enrolled between 1990
and 2004 (OR=1.77, 95% CI 1.20–2.62, P=0.003). This
difference was independent of the time of follow-up
(OR=1.56, 95% CI 1.06–2.3, P<0.025). There was no
difference in occurrence of UTI between children operated
upon (61%) and those conservatively managed (57%)

(χ2=0.44, P<0.30). Girls had a greater risk of UTI during
follow-up than boys (OR=1.68, 95% CI 1.18–2.38,
P=0.003).

During follow-up, 505 (80%) of 624 patients conserva-
tively managed were submitted to serial VCUG. Of 505
patients examined, 250 (50%) showed resolution. There
was no significant difference between genders in reflux
resolution (Fig. 1).

Of 684 patients, 587 (85.8%) underwent renal imaging
in order to re-evaluate renal damage near the end of follow-
up. The most frequent renal imaging was a DMSA scan in
385 patients, followed by renal ultrasonography in 184,
and excretory urography in only 18 children. There was no
significant difference in renal imaging between genders
(χ2=1.1, P=0.57). At the end of follow-up there was no
significant difference in presence of renal damage between
genders. Renal damage was diagnosed in 86 of 162 boys
(53%) and in 191 of 425 girls (44.9%) (χ2=2.80, P=0.09).
On the other hand, severe renal damage was more prevalent
in boys (26.5%) than in girls (15%) (χ2=9.62, P=0.001).
Development of new scars was analyzed in 352 children
submitted to at least two DMSA scans. New renal scars
were detected in 18 patients (ten with bilateral reflux). The
distribution of the grade of reflux in these patients was as
follows: II (27.8%), III (38.8%), IV (27.8%), and V (5.6%).
Fourteen (77.7%) of these 18 children presented recurrent
UTI. Nine (50%) patients presented voiding dysfunction.
The number of episodes of UTI ranged from two to five

Table 3 Factors associated with male patients with primary VUR identified by UTI after adjustment by regression logistic model (n=683)

Factor Coefficient OR 95% CI P

Race (non-white) 0.700 2.01 1.32–3.05 0.001
VUR grade (III–V) 0.717 2.04 1.35–3.09 0.001
Severe renal damage (presence) 0.518 1.68 1.05–2.70 0.03
Age at diagnosis (<24 months) 0.457 1.58 1.09–2.30 0.017

Fig. 1 Kaplan-Meier survival curves showing the probability of reflux resolution according to gender
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episodes. All new scars were classified as mild localized
damage. Girls had a greater risk of occurrence of new renal
scars, although the difference was not statistically signif-
icant. Fourteen of 252 girls (5.5%) and four of 100 boys
(4%) presented new renal scars (OR=1.42, 95% CI 0.42–
5.22, P=0.74). Differential DMSA uptake was smaller in
boys than in girls for 164 patients with unilateral reflux
submitted to a DMSA scan at the end of follow-up. The
median was 36% (range 5% to 56%) for 37 boys, as
opposed to 46% (range 10% to 64%) for 127 girls
(P=0.03).

At the end of follow-up, 21 (2.8%) patients had
developed chronic renal insufficiency (seven of them
end-stage renal disease). Boys had a greater risk of
progression to CRF than girls, although the difference
was not statistically significant (OR=1.58, 95% CI 0.59–
4.15, P=0.44). Of 21 patients with CRI, three presented a
contralateral hypoplastic kidney and two contralateral renal
agenesis. Sixteen patients presented bilateral severe reflux
with renal damage. Of 684 patients followed, 76 (11.1%)
presented bilateral severe reflux or unilateral severe reflux
with contralateral anomaly. In this subgroup, eight (22.8%)
of 35 boys and 13 (31.7%) of 41 girls developed CRF.
Twenty patients (2.7%) presented hypertension. There was
also no difference in the development of hypertension
between boys (4.6%) and girls (2.2%) (OR=2.12, 95% CI
0.79–5.61, P=0.15). At the end of follow-up, serum renal
function was available for 595 (87%) of 684 patients. There
was no difference in serum renal function between genders,
including those children with CRF. Serum urea ranged
from 10 mg/dl to 186 mg/dl in boys (median 27 mg/dl) and
from 10 mg/dl to 291 mg/dl in girls (median 25 mg/dl)
(P=0.06). Serum creatinine ranged from 0.25 mg/dl to
10 mg/dl in boys (median 0.60 mg/dl) and from 0.20 mg/dl
to 14.0 mg/dl in girls (median 0.60 mg/dl) (P=0.86). The
estimated median glomerular filtration rate was 119 ml/min
per 1.73 m2 (range 8 ml/min per 1.73 m2 to 226 ml/min per
1.73 m2) for boys and 127 ml/min per 1.73 m2 for girls
(range 7 ml/min per 1.73 m2 to 258 ml/min per 1.73 m2)
(P=0.14).

A total of 138 patients (40 males) was followed for more
than 10 years. Serum renal function was available for 126
(91.3%) patients. There was no difference in serum renal
function between genders. Serum creatinine ranged from
0.4 mg/dl to 10 mg/dl in boys (median 0.80 mg/dl) and
from 0.30 mg/dl to 14.0 mg/dl in girls (median 0.70 mg/dl)
(P=0.23). The estimated median glomerular filtration rate
was 120.5 ml/min per 1.73 m2 (range 11 ml/min per
1.73 m2 to 192 ml/min per 1.73 m2) for boys and 125.5 ml/
min per 1.73 m2 for girls (range 7 to 223) (P=0.79).

Discussion

In this retrospective cohort study we explored possible
differences between genders in an unselected pediatric
population with primary VUR. Our findings confirmed
that, at baseline, boys presented more severe reflux with a
greater prevalence of generalized renal damage. However,

in our series, this difference apparently did not influence
the clinical outcome. We are aware of several limitations
associated with the retrospective design of our study. The
possible main weakness is the limited control over the
measurements of variables included in the analysis. For
example, the importance of dysfunctional voiding in the
clinical course of VUR was fully recognized only after the
1990s. Thus, this information for patients enrolled in
the 1980s was ascertained by clinical history and might
have been underestimated in these children. Because of the
great span of time there were inevitable inconsistencies in
the approach to the patients through the decades. Never-
theless, some features of the study may increase the
strength of our findings, such as the size of our sample,
management by the same medical team, and length of
follow-up period.

Previous cohort studies of primary VUR before the
antenatal diagnosis era had already shown a preponderance
of boys with severe reflux and generalized renal damage
[6, 7]. In a cohort study of children with UTI and VUR,
Goldraich and Goldraich [8] reported that the diagnosis of
reflux was made significantly earlier in boys and that boys
presented a greater prevalence of severe renal damage
independent of grade of reflux. In a review article, Risdon
[16] called attention to pathogenic factors involved in
reflux nephropathy and suggested that at least two main
mechanisms operate: acquired segmental scarring due to
intrarenal reflux and congenital maldevelopment (renal
dysplasia). Data from series of VUR detected in investiga-
tion of fetal hydronephrosis have supported this evidence
[17–20]. In the larger published series, Yeung et al. [5]
have shown a significantly greater prevalence of abnormal
kidneys in boys (40%) than in girls (12%). Generalized
kidney damage affected 5% of girls’ units compared with
28% of boys’ units. Most of the severely affected kidneys
had no exposure to UTI (85%). In a multicenter retro-
spective study in Japan, Nakai et al. [21] demonstrated in a
cohort of infants with primary VUR a 42% prevalence of
diffuse parenchymal lesion in boys, whereas in girls it was
25%. On the other hand, the prevalence of focal paren-
chymal lesion was almost similar in boys (30%) and girls
(27%). In our unselected pediatric population, after
adjustment by covariates there was an association between
boys and moderate/severe reflux and severe renal damage.
In addition, VUR was detected earlier in boys, and boys
were diagnosed more frequently by investigation of fetal
pelvic dilatation. Of note, in our analysis after adjustment
by logistic regression, both higher grades of reflux and
severe renal damage remained associated with boys in the
multivariate model. These findings suggest that, although
severe reflux and renal damage are highly associated, the
presence of a greater proportion of shrunken kidneys in
boys is independent of the grade of reflux. Taken together,
these data show that prenatal diagnosis of sterile reflux has
called attention to a fact that was seldom considered
previously, i.e., that primary VUR is a heterogeneous
disease, unlikely to be a single nosological entity, and
should be regarded as a marker for generalized disease of
the whole urinary tract. This includes being born with renal

514



dysplasia, altered urinary bladder contractility or function,
and a predisposition to urine infection which is not cured
when VUR regresses or is surgically corrected [1].

In the medium to long-term follow-up the clinical
outcome of primary VUR was relatively benign in our
series. As a whole, the prevalence of CRF was 2.8%, and
the prevalence of hypertension was 2.7%. The decline of
renal function occurred in those patients with severe
bilateral renal damage or in those children with contralat-
eral renal dysplasia/hypoplasia. These conditions were
congenitally determined, and, probably, the management of
primary VUR could scarcely contribute to improving the
prognosis of these patients. Our prevalence of CRF might
have been slightly underestimated because of the medium-
term time of follow-up. In the study by Smellie et al. [22],
with a longer follow-up (10–41 years), over 90% of a
cohort of 226 adults who had primary VUR were clinically
well and normotensive, although 38% had renal scarring
and 30% had severe reflux at admission. In our study, there
was no significant difference between boys and girls in the
occurrence of hypertension and decline of renal function,
although a greater proportion of boys presented an adverse
outcome. Similarly, Smellie et al. [22] have shown a
prevalence of 2.6% (6/226) of abnormal plasma creatinine
levels in 226 patients. In their series, two (5.4%) of 37 male
patients and four (2.1%) of 189 female patients had already
presented raised plasma creatinine levels during childhood.
The renal function of 162 of these patients was evaluated in
adult life, and nine presented abnormal plasma creatinine
levels (three men and six women). These findings confirm
CRF as a rare complication of primary VUR. On the other
hand, probably because of its high incidence, VUR has
been identified as the principal cause of CRF in children. It
is noteworthy that data from a population-based multi-
center registry of children with CRF born after 1975
(ItalKid registry) have demonstrated a striking prevalence
of male subjects with VUR as the main cause of renal
failure [23]. Of 1,197 patients enrolled, 284 (25.7%) were
affected by primary reflux and 220 (77.5%) of them were
male. In addition, this registry has also shown a
combination of earlier diagnosis and severe reflux in
boys. We agree with the authors that the remarkable under-
representation of girls in the ItalKid registry can be
attributed in part to the more widespread and aggressive
treatment of VUR and UTIs over the past 30 years. Thus,
probably new registries such as ItalKid better reflect the
current morbidity of primary reflux. Also, it cannot be
excluded that the subgroup of boys with congenital renal
damage accounts for the apparent absence of an effect of
management of VUR over the past 30 years on the
incidence of end-stage renal disease (ESRD) attributable to
reflux nephropathy [24]. Taken together, these data suggest
that boys have a greater risk of renal failure than girls.
Probably, the absence of statistical significance in the
comparison of risk of CRF in our series was due to the
small number of patients with impairment of renal
function. However, in registries of CRF in which data
from many centers were pooled together, such as the
ItalKid project, this difference in risk became evident.

In spite of the use of prophylactic antibiotics or of a
surgical approach, 57.6% of the children had breakthrough
UTIs during follow-up and girls had a greater risk of UTI
than boys. As expected, dysfunctional voiding and consti-
pation were also found more frequently in girls. These
clinical features may account, in part, for the preponder-
ance of urinary infections in girls [25, 26]. Goldraich and
Goldraich [8] reported an incidence of breakthrough UTIs
in 87 (43%) of 202 children managed conservatively and
followed for a mean time of 68.7 months. Breakthrough
UTI was significantly more common in girls (47%) than in
boys (28%). In the International Reflux Study in Children,
UTI developed during the first 5-year follow-up period in
59 patients (38%) in the medical group and in 59 (39%) in
the surgical group, but the incidence of pyelonephritis was
higher in the medical group (21%) than in the surgical
group (10%) [27]. Sjostrom et al. [28] reported on a cohort
of infants with severe reflux and showed that half the
children had breakthrough UTIs during follow-up. Inter-
estingly, they found a strong correlation between recurrent
infections, bladder dysfunction, and no resolution of the
reflux. Therefore, a probable explanation for the high
incidence of recurrent urinary infections in our series is a
combination of many factors. Interestingly, patients
admitted until the end of the 1980 decade had a greater
risk of UTI than children with a diagnosis of VUR after
1990. Possibly, this fact reflects an improvement in our
understanding of the risk factors for UTI in this population,
especially the recognition and treatment of voiding
dysfunction and constipation. However, it is important to
point out that the issue of compliance with medical
treatment has been scarcely studied and may account for
occasional failure of long-term prophylactic antibiotic
programs [29].

The possible main clinical implication of our study is
that, as an isolated variable, gender is a poor predictor of
clinical outcome in an unselected series of primary VUR.
Although boys had a more severe pattern at baseline, girls
had a greater risk of recurrent UTI and dysfunctional
voiding during follow-up. Consequently, new strategies for
the management of VUR will require the development of
predictive risk models of adverse outcome, including
several variables such as gender, age at diagnosis, severity
of reflux, severity of renal damage, laterality, dysfunctional
voiding, and associated renal and urological abnormalities.

Acknowledgments This study was partially supported by CNPq
(Brazilian National Research Council), Pró-Reitoria de Pesquisa
(UFMG), and FAPEMIG. R.M.V. and M.A.V. were recipients of
CNPq fellowships.

References

1. Fanos V, Cataldi L (2004) Antibiotics or surgery for vesico-
ureteric reflux in children. Lancet 364:1720–1722

2. Anderson PA, Rickwood AM (1991) Features of primary
vesicoureteric reflux detected by prenatal sonography. Br J Urol
67:267–271

515



3. Burge DM, Griffiths MD, Malone PS, Atwell JD (1992) Fetal
vesicoureteral reflux: outcome following conservative postnatal
management. J Urol 148:1743–1745

4. Scott JE (1993) Fetal ureteric reflux: a follow-up study. Br J Urol
71:481–483

5. Yeung CK, Godley ML, Dhillon HK, Gordon I, Duffy PG,
Ransley PG (1997) The characteristics of primary vesico-
ureteric reflux in male and female infants with pre-natal
hydronephrosis. Br J Urol 80: 319–327

6. Rolleston GL, Shannon FT, Utley WL (1970) Relationship of
infantile vesicoureteric reflux to renal damage. BMJ 1:460–463

7. Smellie J, Edwards D, Hunter N, Normand IC, Prescod N
(1975) Vesico-ureteric reflux and renal scarring. Kidney Int
Suppl 4:S65–S72

8. Goldraich NP, Goldraich IH (1992) Followup of conservatively
treated children with high and low grade vesicoureteral reflux: a
prospective study. J Urol 148:1688–1692

9. Lebowitz RL, Olbing H, Parkkulainen KV, Smellie JM,
Tamminen-Mobius TE (1985) International system of radio-
graphic grading of vesicoureteric reflux. International Reflux
Study in Children. Pediatr Radiol 15:105–109

10. Silva JM, Diniz JS, Oliveira EA, Cardoso LS, Marino VS,
Pimenta MR, Matos CC, Vieira SB (2003) Features of primary
vesicoureteral reflux and renal damage in children at a single
institution in Brazil from 1969 to 1999. Int Urol Nephrol
35:161–168

11. Schwartz GJ, Brion LP, Spitzer A (1987) The use of plasma
creatinine concentration for estimating glomerular filtration rate
in infants, children, and adolescents. Pediatr Clin North Am
34:571–590

12. (1987) Report of the Second Task Force on Blood Pressure
Control in Children -1987. Task Force on Blood Pressure
Control in Children. National Heart, Lung, and Blood Institute,
Bethesda, Maryland. Pediatrics 79:1–25

13. (1996) Update on the 1987 Task Force Report on high blood
pressure in children and adolescents. A working group report
from the National High Blood Pressure Education Program.
National High Blood Pressure Education Program Working
Group on Hypertension Control in Children and Adolescents.
Pediatrics 98:649–657

14. Filgueiras MF, Lima EM, Sanchez TM, Goulart EM, Menezes
AC, Pires CR (2003) Bladder dysfunction: diagnosis with
dynamic US. Radiology 227:340–344

15. Kaplan EL, Meier P (1958) Nonparametric estimation from
incomplete observation. J Am Stat Assoc 53:457–481

16. Risdon RA (1993) The small scarred kidney in childhood.
Pediatr Nephrol 7:361–364

17. Najmaldin A, Burge DM, Atwell JD (1990) Reflux nephrop-
athy secondary to intrauterine vesicoureteric reflux. J Pediatr
Surg 25:387–390

18. Oliveira EA, Diniz JS, Silva JM, Rabelo EA, Pontes AK, Souza
MF (1998) Features of primary vesicoureteric reflux detected
by investigation of fetal hydronephrosis. Int Urol Nephrol
30:535–541

19. Nguyen HT, Bauer SB, Peters CA, Connolly LP, Gobet R,
Borer JG, Barnewolt CE, Ephraim PL, Treves ST, Retik AB
(2000) 99m Technetium dimercapto-succinic acid renal scin-
tigraphy abnormalities in infants with sterile high grade
vesicoureteral reflux. J Urol 164:1674–1678

20. Lama G, Russo M, De Rosa E, Mansi L, Piscitelli A, Luongo I,
Esposito Salsano M (2000) Primary vesicoureteric reflux and
renal damage in the first year of life. Pediatr Nephrol 15:205–210

21. Nakai H, Kakizaki H, Konda R, Hayashi Y, Hosokawa S,
Kawaguchi S, Matsuoka H, Nonomura K, Shimada K,
Kawamura T (2003) Clinical characteristics of primary vesico-
ureteral reflux in infants: multicenter retrospective study in
Japan. J Urol 169:309–312

22. Smellie JM, Prescod NP, Shaw PJ, Risdon RA, Bryant TN
(1998) Childhood reflux and urinary infection: a follow-up of
10–41 years in 226 adults. Pediatr Nephrol 12:727–736

23. Marra G, Oppezzo C, Ardissino G, Dacco V, Testa S, Avolio L,
Taioli E, Sereni F, ItalKid Project (2004) Severe vesicoureteral
reflux and chronic renal failure: a condition peculiar to male
gender? Data from the ItalKid Project. J Pediatr 144:677–681

24. Craig JC, Irwig LM, Knight JF, Roy LP (2000) Does treatment
of vesicoureteric reflux in childhood prevent end-stage renal
disease attributable to reflux nephropathy? Pediatrics
105:1236–1241

25. Koff SA, Wagner TT, Jayanthi VR (1998) The relationship
among dysfunctional elimination syndromes, primary vesico-
ureteral reflux and urinary tract infections in children. J Urol
160:1019–1022

26. Chen JJ, Mao W, Homayoon K, Steinhardt GF (2004) A
multivariate analysis of dysfunctional elimination syndrome,
and its relationships with gender, urinary tract infection and
vesicoureteral reflux in children. J Urol 171:1907–1910

27. Jodal U, Koskimies O, Hanson E, Lohr G, Olbing H, Smellie J,
Tamminen-Mobius T (1992) Infection pattern in children with
vesicoureteral reflux randomly allocated to operation or long-
term antibacterial prophylaxis. The International Reflux Study
in Children. J Urol 148:1650–1652

28. Sjostrom S, Sillen U, Bachelard M, Hansson S, Stokland E
(2004) Spontaneous resolution of high grade infantile vesico-
ureteral reflux. J Urol 172:694–698

29. Verrier Jones K (1996) Vesico-ureteric reflux: a medical
perspective on management. Pediatr Nephrol 10:795–797

516


	Gender and vesico-ureteral reflux: a multivariate analysis
	Abstract
	Introduction
	Materials and methods
	Results
	Baseline data
	Follow-up data

	Discussion
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AardvarkPSMT
    /AceBinghamSH
    /AddisonLibbySH
    /AGaramond-Italic
    /AGaramond-Regular
    /AkbarPlain
    /Albertus-Bold
    /AlbertusExtraBold-Regular
    /AlbertusMedium-Italic
    /AlbertusMedium-Regular
    /AlfonsoWhiteheadSH
    /Algerian
    /AllegroBT-Regular
    /AmarilloUSAF
    /AmazoneBT-Regular
    /AmeliaBT-Regular
    /AmerigoBT-BoldA
    /AmerTypewriterITCbyBT-Medium
    /AndaleMono
    /AndyMacarthurSH
    /Animals
    /AnneBoleynSH
    /Annifont
    /AntiqueOlive-Bold
    /AntiqueOliveCompact-Regular
    /AntiqueOlive-Italic
    /AntiqueOlive-Regular
    /AntonioMountbattenSH
    /ArabiaPSMT
    /AradLevelVI
    /ArchitecturePlain
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMTBlack-Regular
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeLight
    /ArialUnicodeLight-Bold
    /ArialUnicodeLight-BoldItalic
    /ArialUnicodeLight-Italic
    /ArrowsAPlentySH
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /Asiana
    /AssadSadatSH
    /AvalonPSMT
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /Baskerville-Bold
    /Baskerville-Normal
    /Baskerville-Normal-Italic
    /BaskOldFace
    /Bauhaus93
    /Bavand
    /BazookaRegular
    /BeauTerrySH
    /BECROSS
    /BedrockPlain
    /BeeskneesITC
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BenguiatITCbyBT-Bold
    /BenguiatITCbyBT-BoldItalic
    /BenguiatITCbyBT-Book
    /BenguiatITCbyBT-BookItalic
    /BennieGoetheSH
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardBoldCondensedBT-Regular
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /Bethel
    /BibiGodivaSH
    /BibiNehruSH
    /BKenwood-Regular
    /BlackadderITC-Regular
    /BlondieBurtonSH
    /BodoniBlack-Regular
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /BodoniBT-Bold
    /BodoniBT-BoldItalic
    /BodoniBT-Italic
    /BodoniBT-Roman
    /Bodoni-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Regular
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolFive
    /BookshelfSymbolFour
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /BookwomanDemiItalicSH
    /BookwomanDemiSH
    /BookwomanExptLightSH
    /BookwomanLightItalicSH
    /BookwomanLightSH
    /BookwomanMonoLightSH
    /BookwomanSwashDemiSH
    /BookwomanSwashLightSH
    /BoulderRegular
    /BradleyHandITC
    /Braggadocio
    /BrailleSH
    /BRectangular
    /BremenBT-Bold
    /BritannicBold
    /Broadview
    /Broadway
    /BroadwayBT-Regular
    /BRubber
    /Brush445BT-Regular
    /BrushScriptMT
    /BSorbonna
    /BStranger
    /BTriumph
    /BuckyMerlinSH
    /BusoramaITCbyBT-Medium
    /Caesar
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-Italic
    /CalligrapherRegular
    /CameronStendahlSH
    /Candy
    /CandyCaneUnregistered
    /CankerSore
    /CarlTellerSH
    /CarrieCattSH
    /CaslonOpenfaceBT-Regular
    /CassTaylorSH
    /CDOT
    /Centaur
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyOldStyle-BoldItalic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Cezanne
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGOmega-Regular
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /Charting
    /ChartreuseParsonsSH
    /ChaseCallasSH
    /ChasThirdSH
    /ChaucerRegular
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /ChildBonaparteSH
    /Chiller-Regular
    /ChuckWarrenChiselSH
    /ChuckWarrenDesignSH
    /CityBlueprint
    /Clarendon-Bold
    /Clarendon-Book
    /ClarendonCondensedBold
    /ClarendonCondensed-Bold
    /ClarendonExtended-Bold
    /ClassicalGaramondBT-Bold
    /ClassicalGaramondBT-BoldItalic
    /ClassicalGaramondBT-Italic
    /ClassicalGaramondBT-Roman
    /ClaudeCaesarSH
    /CLI
    /Clocks
    /ClosetoMe
    /CluKennedySH
    /CMBX10
    /CMBX5
    /CMBX7
    /CMEX10
    /CMMI10
    /CMMI5
    /CMMI7
    /CMMIB10
    /CMR10
    /CMR5
    /CMR7
    /CMSL10
    /CMSY10
    /CMSY5
    /CMSY7
    /CMTI10
    /CMTT10
    /CoffeeCamusInitialsSH
    /ColetteColeridgeSH
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /Complex
    /CooperBlack
    /CooperBT-BlackHeadline
    /CooperBT-BlackItalic
    /CooperBT-Bold
    /CooperBT-BoldItalic
    /CooperBT-Medium
    /CooperBT-MediumItalic
    /CooperPlanck2LightSH
    /CooperPlanck4SH
    /CooperPlanck6BoldSH
    /CopperplateGothicBT-Bold
    /CopperplateGothicBT-Roman
    /CopperplateGothicBT-RomanCond
    /CopticLS
    /Cornerstone
    /Coronet
    /CoronetItalic
    /Cotillion
    /CountryBlueprint
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CSSubscript
    /CSSubscriptBold
    /CSSubscriptItalic
    /CSSuperscript
    /CSSuperscriptBold
    /Cuckoo
    /CurlzMT
    /CybilListzSH
    /CzarBold
    /CzarBoldItalic
    /CzarItalic
    /CzarNormal
    /DauphinPlain
    /DawnCastleBold
    /DawnCastlePlain
    /Dekker
    /DellaRobbiaBT-Bold
    /DellaRobbiaBT-Roman
    /Denmark
    /Desdemona
    /Diploma
    /DizzyDomingoSH
    /DizzyFeiningerSH
    /DocTermanBoldSH
    /DodgenburnA
    /DodoCasalsSH
    /DodoDiogenesSH
    /DomCasualBT-Regular
    /Durian-Republik
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EBT's-cmbx10
    /EBT's-cmex10
    /EBT's-cmmi10
    /EBT's-cmmi5
    /EBT's-cmmi7
    /EBT's-cmr10
    /EBT's-cmr5
    /EBT's-cmr7
    /EBT's-cmsy10
    /EBT's-cmsy5
    /EBT's-cmsy7
    /EdithDaySH
    /Elephant-Italic
    /Elephant-Regular
    /EmGravesSH
    /EngelEinsteinSH
    /English111VivaceBT-Regular
    /English157BT-Regular
    /EngraversGothicBT-Regular
    /EngraversOldEnglishBT-Bold
    /EngraversOldEnglishBT-Regular
    /EngraversRomanBT-Bold
    /EngraversRomanBT-Regular
    /EnviroD
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErasITC-Ultra
    /ErnestBlochSH
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EuroRoman
    /EuroRomanOblique
    /ExxPresleySH
    /FencesPlain
    /Fences-Regular
    /FifthAvenue
    /FigurineCrrCB
    /FigurineCrrCBBold
    /FigurineCrrCBBoldItalic
    /FigurineCrrCBItalic
    /FigurineTmsCB
    /FigurineTmsCBBold
    /FigurineTmsCBBoldItalic
    /FigurineTmsCBItalic
    /FillmoreRegular
    /Fitzgerald
    /Flareserif821BT-Roman
    /FleurFordSH
    /Fontdinerdotcom
    /FontdinerdotcomSparkly
    /FootlightMTLight
    /ForefrontBookObliqueSH
    /ForefrontBookSH
    /ForefrontDemiObliqueSH
    /ForefrontDemiSH
    /Fortress
    /FractionsAPlentySH
    /FrakturPlain
    /Franciscan
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /FranklinUnic
    /FredFlahertySH
    /Freehand575BT-RegularB
    /Freehand591BT-RegularA
    /FreestyleScript-Regular
    /Frutiger-Roman
    /FTPMultinational
    /FTPMultinational-Bold
    /FujiyamaPSMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /GabbyGauguinSH
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garcia
    /GarryMondrian3LightItalicSH
    /GarryMondrian3LightSH
    /GarryMondrian4BookItalicSH
    /GarryMondrian4BookSH
    /GarryMondrian5SBldItalicSH
    /GarryMondrian5SBldSH
    /GarryMondrian6BoldItalicSH
    /GarryMondrian6BoldSH
    /GarryMondrian7ExtraBoldSH
    /GarryMondrian8UltraSH
    /GarryMondrianCond3LightSH
    /GarryMondrianCond4BookSH
    /GarryMondrianCond5SBldSH
    /GarryMondrianCond6BoldSH
    /GarryMondrianCond7ExtraBoldSH
    /GarryMondrianCond8UltraSH
    /GarryMondrianExpt3LightSH
    /GarryMondrianExpt4BookSH
    /GarryMondrianExpt5SBldSH
    /GarryMondrianExpt6BoldSH
    /GarryMondrianSwashSH
    /Gaslight
    /GatineauPSMT
    /Gautami
    /GDT
    /Geometric231BT-BoldC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /GeometricSlab703BT-Bold
    /GeometricSlab703BT-BoldCond
    /GeometricSlab703BT-BoldItalic
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /GeometricSlab703BT-Medium
    /GeometricSlab703BT-MediumCond
    /GeometricSlab703BT-MediumItalic
    /GeometricSlab703BT-XtraBold
    /GeorgeMelvilleSH
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansBC
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSansCondensed-Bold
    /GillSansCondensed-Regular
    /GillSansExtraBold-Regular
    /GillSans-Italic
    /GillSansLight-Italic
    /GillSansLight-Regular
    /GillSans-Regular
    /GoldMinePlain
    /Gonzo
    /GothicE
    /GothicG
    /GothicI
    /GoudyHandtooledBT-Regular
    /GoudyOldStyle-Bold
    /GoudyOldStyle-BoldItalic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleExtrabold-Regular
    /GoudyOldStyle-Italic
    /GoudyOldStyle-Regular
    /GoudySansITCbyBT-Bold
    /GoudySansITCbyBT-BoldItalic
    /GoudySansITCbyBT-Medium
    /GoudySansITCbyBT-MediumItalic
    /GraceAdonisSH
    /Graeca
    /Graeca-Bold
    /Graeca-BoldItalic
    /Graeca-Italic
    /Graphos-Bold
    /Graphos-BoldItalic
    /Graphos-Italic
    /Graphos-Regular
    /GreekC
    /GreekS
    /GreekSans
    /GreekSans-Bold
    /GreekSans-BoldOblique
    /GreekSans-Oblique
    /Griffin
    /GrungeUpdate
    /Haettenschweiler
    /HankKhrushchevSH
    /HarlowSolid
    /HarpoonPlain
    /Harrington
    /HeatherRegular
    /Hebraica
    /HeleneHissBlackSH
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HenryPatrickSH
    /Herald
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HogBold-HMK
    /HogBook-HMK
    /HomePlanning
    /HomePlanning2
    /HomewardBoundPSMT
    /Humanist521BT-Bold
    /Humanist521BT-BoldCondensed
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-Roman
    /Humanist521BT-RomanCondensed
    /IBMPCDOS
    /IceAgeD
    /Impact
    /Incised901BT-Bold
    /Incised901BT-Light
    /Incised901BT-Roman
    /Industrial736BT-Italic
    /Informal011BT-Roman
    /InformalRoman-Regular
    /Intrepid
    /IntrepidBold
    /IntrepidOblique
    /Invitation
    /IPAExtras
    /IPAExtras-Bold
    /IPAHighLow
    /IPAHighLow-Bold
    /IPAKiel
    /IPAKiel-Bold
    /IPAKielSeven
    /IPAKielSeven-Bold
    /IPAsans
    /ISOCP
    /ISOCP2
    /ISOCP3
    /ISOCT
    /ISOCT2
    /ISOCT3
    /Italic
    /ItalicC
    /ItalicT
    /JesterRegular
    /Jokerman-Regular
    /JotMedium-HMK
    /JuiceITC-Regular
    /JupiterPSMT
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KarlaJohnson5CursiveSH
    /KarlaJohnson5RegularSH
    /KarlaJohnson6BoldCursiveSH
    /KarlaJohnson6BoldSH
    /KarlaJohnson7ExtraBoldCursiveSH
    /KarlaJohnson7ExtraBoldSH
    /KarlKhayyamSH
    /Karnack
    /Kartika
    /Kashmir
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KeplerStd-Black
    /KeplerStd-BlackIt
    /KeplerStd-Bold
    /KeplerStd-BoldIt
    /KeplerStd-Italic
    /KeplerStd-Light
    /KeplerStd-LightIt
    /KeplerStd-Medium
    /KeplerStd-MediumIt
    /KeplerStd-Regular
    /KeplerStd-Semibold
    /KeplerStd-SemiboldIt
    /KeystrokeNormal
    /Kidnap
    /KidsPlain
    /Kindergarten
    /KinoMT
    /KissMeKissMeKissMe
    /KoalaPSMT
    /KorinnaITCbyBT-Bold
    /KorinnaITCbyBT-KursivBold
    /KorinnaITCbyBT-KursivRegular
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /Kristin
    /KunstlerScript
    /KyotoSong
    /LainieDaySH
    /LandscapePlanning
    /Lapidary333BT-Bold
    /Lapidary333BT-BoldItalic
    /Lapidary333BT-Italic
    /Lapidary333BT-Roman
    /Latha
    /LatinoPal3LightItalicSH
    /LatinoPal3LightSH
    /LatinoPal4ItalicSH
    /LatinoPal4RomanSH
    /LatinoPal5DemiItalicSH
    /LatinoPal5DemiSH
    /LatinoPal6BoldItalicSH
    /LatinoPal6BoldSH
    /LatinoPal7ExtraBoldSH
    /LatinoPal8BlackSH
    /LatinoPalCond4RomanSH
    /LatinoPalCond5DemiSH
    /LatinoPalCond6BoldSH
    /LatinoPalExptRomanSH
    /LatinoPalSwashSH
    /LatinWidD
    /LatinWide
    /LeeToscanini3LightSH
    /LeeToscanini5RegularSH
    /LeeToscanini7BoldSH
    /LeeToscanini9BlackSH
    /LeeToscaniniInlineSH
    /LetterGothic12PitchBT-Bold
    /LetterGothic12PitchBT-BoldItal
    /LetterGothic12PitchBT-Italic
    /LetterGothic12PitchBT-Roman
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-Italic
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Regular
    /LibrarianRegular
    /LinusPSMT
    /Lithograph-Bold
    /LithographLight
    /LongIsland
    /LubalinGraphMdITCTT
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSansUnicode
    /LydianCursiveBT-Regular
    /Magneto-Bold
    /Mangal-Regular
    /Map-Symbols
    /MarcusHobbesSH
    /Mariah
    /Marigold
    /MaritaMedium-HMK
    /MaritaScript-HMK
    /Market
    /MartinMaxxieSH
    /MathTypeMed
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /MaudeMeadSH
    /MemorandumPSMT
    /Metro
    /Metrostyle-Bold
    /MetrostyleExtended-Bold
    /MetrostyleExtended-Regular
    /Metrostyle-Regular
    /MicrogrammaD-BoldExte
    /MicrosoftSansSerif
    /MikePicassoSH
    /MiniPicsLilEdibles
    /MiniPicsLilFolks
    /MiniPicsLilStuff
    /MischstabPopanz
    /MisterEarlBT-Regular
    /Mistral
    /ModerneDemi
    /ModerneDemiOblique
    /ModerneOblique
    /ModerneRegular
    /Modern-Regular
    /MonaLisaRecutITC-Normal
    /Monospace821BT-Bold
    /Monospace821BT-BoldItalic
    /Monospace821BT-Italic
    /Monospace821BT-Roman
    /Monotxt
    /MonotypeCorsiva
    /MonotypeSorts
    /MorrisonMedium
    /MorseCode
    /MotorPSMT
    /MSAM10
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MSReference1
    /MSReference2
    /MTEX
    /MTEXB
    /MTEXH
    /MT-Extra
    /MTGU
    /MTGUB
    /MTLS
    /MTLSB
    /MTMI
    /MTMIB
    /MTMIH
    /MTMS
    /MTMSB
    /MTMUB
    /MTMUH
    /MTSY
    /MTSYB
    /MTSYH
    /MT-Symbol
    /MTSYN
    /Music
    /MVBoli
    /MysticalPSMT
    /NagHammadiLS
    /NealCurieRuledSH
    /NealCurieSH
    /NebraskaPSMT
    /Neuropol-Medium
    /NevisonCasD
    /NewMilleniumSchlbkBoldItalicSH
    /NewMilleniumSchlbkBoldSH
    /NewMilleniumSchlbkExptSH
    /NewMilleniumSchlbkItalicSH
    /NewMilleniumSchlbkRomanSH
    /News702BT-Bold
    /News702BT-Italic
    /News702BT-Roman
    /Newton
    /NewZuricaBold
    /NewZuricaItalic
    /NewZuricaRegular
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NigelSadeSH
    /Nirvana
    /NuptialBT-Regular
    /OCRAbyBT-Regular
    /OfficePlanning
    /OldCentury
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OpenSymbol
    /OttawaPSMT
    /OttoMasonSH
    /OzHandicraftBT-Roman
    /OzzieBlack-Italic
    /OzzieBlack-Regular
    /PalatiaBold
    /PalatiaItalic
    /PalatiaRegular
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /PalmSpringsPSMT
    /Pamela
    /PanRoman
    /ParadisePSMT
    /ParagonPSMT
    /ParamountBold
    /ParamountItalic
    /ParamountRegular
    /Parchment-Regular
    /ParisianBT-Regular
    /ParkAvenueBT-Regular
    /Patrick
    /Patriot
    /PaulPutnamSH
    /PcEncodingLowerSH
    /PcEncodingSH
    /Pegasus
    /PenguinLightPSMT
    /PennSilvaSH
    /Percival
    /PerfectRegular
    /Pfn2BlackItalic
    /Phantom
    /PhilSimmonsSH
    /Pickwick
    /PipelinePlain
    /Playbill
    /PoorRichard-Regular
    /Poster
    /PosterBodoniBT-Italic
    /PosterBodoniBT-Roman
    /Pristina-Regular
    /Proxy1
    /Proxy2
    /Proxy3
    /Proxy4
    /Proxy5
    /Proxy6
    /Proxy7
    /Proxy8
    /Proxy9
    /Prx1
    /Prx2
    /Prx3
    /Prx4
    /Prx5
    /Prx6
    /Prx7
    /Prx8
    /Prx9
    /Pythagoras
    /Raavi
    /Ranegund
    /Ravie
    /Ribbon131BT-Bold
    /RMTMI
    /RMTMIB
    /RMTMIH
    /RMTMUB
    /RMTMUH
    /RobWebsterExtraBoldSH
    /Rockwell
    /Rockwell-Bold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RomanC
    /RomanD
    /RomanS
    /RomanT
    /Romantic
    /RomanticBold
    /RomanticItalic
    /Sahara
    /SalTintorettoSH
    /SamBarberInitialsSH
    /SamPlimsollSH
    /SansSerif
    /SansSerifBold
    /SansSerifBoldOblique
    /SansSerifOblique
    /Sceptre
    /ScribbleRegular
    /ScriptC
    /ScriptHebrew
    /ScriptS
    /Semaphore
    /SerifaBT-Black
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /Sfn2Bold
    /Sfn3Italic
    /ShelleyAllegroBT-Regular
    /ShelleyVolanteBT-Regular
    /ShellyMarisSH
    /SherwoodRegular
    /ShlomoAleichemSH
    /ShotgunBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SignatureRegular
    /Signboard
    /SignetRoundhandATT-Italic
    /SignetRoundhand-Italic
    /SignLanguage
    /Signs
    /Simplex
    /SissyRomeoSH
    /SlimStravinskySH
    /SnapITC-Regular
    /SnellBT-Bold
    /Socket
    /Sonate
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /SpruceByingtonSH
    /SPSFont1Medium
    /SPSFont2Medium
    /SPSFont3Medium
    /SpsFont4Medium
    /SPSFont4Medium
    /SPSFont5Normal
    /SPSScript
    /SRegular
    /Staccato222BT-Regular
    /StageCoachRegular
    /StandoutRegular
    /StarTrekNextBT-ExtraBold
    /StarTrekNextPiBT-Regular
    /SteamerRegular
    /Stencil
    /StencilBT-Regular
    /Stewardson
    /Stonehenge
    /StopD
    /Storybook
    /Strict
    /Strider-Regular
    /StuyvesantBT-Regular
    /StylusBT
    /StylusRegular
    /SubwayRegular
    /SueVermeer4LightItalicSH
    /SueVermeer4LightSH
    /SueVermeer5MedItalicSH
    /SueVermeer5MediumSH
    /SueVermeer6DemiItalicSH
    /SueVermeer6DemiSH
    /SueVermeer7BoldItalicSH
    /SueVermeer7BoldSH
    /SunYatsenSH
    /SuperFrench
    /SuzanneQuillSH
    /Swiss721-BlackObliqueSWA
    /Swiss721-BlackSWA
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackItalic
    /Swiss721BT-BlackOutline
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldCondensedOutline
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-BoldOutline
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /Swiss721BT-Thin
    /Swiss721-LightObliqueSWA
    /Swiss721-LightSWA
    /Swiss911BT-ExtraCompressed
    /Swiss921BT-RegularA
    /Syastro
    /Sylfaen
    /Symap
    /Symath
    /SymbolGreek
    /SymbolGreek-Bold
    /SymbolGreek-BoldItalic
    /SymbolGreek-Italic
    /SymbolGreekP
    /SymbolGreekP-Bold
    /SymbolGreekP-BoldItalic
    /SymbolGreekP-Italic
    /SymbolGreekPMono
    /SymbolMT
    /SymbolProportionalBT-Regular
    /SymbolsAPlentySH
    /Symeteo
    /Symusic
    /Tahoma
    /Tahoma-Bold
    /TahomaItalic
    /TamFlanahanSH
    /Technic
    /TechnicalItalic
    /TechnicalPlain
    /TechnicBold
    /TechnicLite
    /Tekton-Bold
    /Teletype
    /TempsExptBoldSH
    /TempsExptItalicSH
    /TempsExptRomanSH
    /TempsSwashSH
    /TempusSansITC
    /TessHoustonSH
    /TexCatlinObliqueSH
    /TexCatlinSH
    /Thrust
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldOblique
    /Times-ExtraBold
    /Times-Italic
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Oblique
    /Times-Roman
    /Times-Semibold
    /Times-SemiboldItalic
    /TimesUnic-Bold
    /TimesUnic-BoldItalic
    /TimesUnic-Italic
    /TimesUnic-Regular
    /TonyWhiteSH
    /TransCyrillic
    /TransCyrillic-Bold
    /TransCyrillic-BoldItalic
    /TransCyrillic-Italic
    /Transistor
    /Transitional521BT-BoldA
    /Transitional521BT-CursiveA
    /Transitional521BT-RomanA
    /TranslitLS
    /TranslitLS-Bold
    /TranslitLS-BoldItalic
    /TranslitLS-Italic
    /TransRoman
    /TransRoman-Bold
    /TransRoman-BoldItalic
    /TransRoman-Italic
    /TransSlavic
    /TransSlavic-Bold
    /TransSlavic-BoldItalic
    /TransSlavic-Italic
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TribuneBold
    /TribuneItalic
    /TribuneRegular
    /Tristan
    /TrotsLight-HMK
    /TrotsMedium-HMK
    /TubularRegular
    /Tunga-Regular
    /Txt
    /TypoUprightBT-Regular
    /UmbraBT-Regular
    /UmbrellaPSMT
    /UncialLS
    /Unicorn
    /UnicornPSMT
    /Univers
    /UniversalMath1BT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Italic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-CondensedOblique
    /UniversExtended-Bold
    /UniversExtended-BoldItalic
    /UniversExtended-Medium
    /UniversExtended-MediumItalic
    /Univers-Italic
    /UniversityRomanBT-Regular
    /UniversLightCondensed-Italic
    /UniversLightCondensed-Regular
    /Univers-Medium
    /Univers-MediumItalic
    /URWWoodTypD
    /USABlackPSMT
    /USALightPSMT
    /Vagabond
    /Venetian301BT-Demi
    /Venetian301BT-DemiItalic
    /Venetian301BT-Italic
    /Venetian301BT-Roman
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /VinetaBT-Regular
    /Vivaldii
    /VladimirScript
    /VoguePSMT
    /Vrinda
    /WaldoIconsNormalA
    /WaltHarringtonSH
    /Webdings
    /Weiland
    /WesHollidaySH
    /Wingdings-Regular
    /WP-HebrewDavid
    /XavierPlatoSH
    /YuriKaySH
    /ZapfChanceryITCbyBT-Bold
    /ZapfChanceryITCbyBT-Medium
    /ZapfDingbatsITCbyBT-Regular
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZappedChancellorMedItalicSH
    /ZurichBT-BlackExtended
    /ZurichBT-Bold
    /ZurichBT-BoldCondensed
    /ZurichBT-BoldCondensedItalic
    /ZurichBT-BoldItalic
    /ZurichBT-ExtraCondensed
    /ZurichBT-Italic
    /ZurichBT-ItalicCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-Roman
    /ZurichBT-RomanCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


