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Predictive Value for Vesicoureteral Reflux
in Children with Urinary Tract Infection

Seung Hyun Lee, M.D., Sung Hoon Noh, M.D., Jeung Eun Oh, M.D.
Min Sun Kim, M.D. and Dae Yeol Lee, M.D.

Department of Pediatrics, Chonbuk National University Medical School, Jeonju, Korea

Purpose : The most concerning issue in children with urinary tract infection(UTI) is the pro-
bability of underlying genitourinary anomalies and vesicoureteral reflux(VUR), which is fre-
quently associated with renal scarring and eventually end-stage renal disease. Therefore,
voiding cystourethrography(VCUG) is usually recommended at the earliest convenient time for
children with UTIL However, VCUG is an invasive procedure that requires catheterization and
exposure to X-ray. In this study, we aimed to determine the predictability of clinical, labo-
ratory and imaging parameters for VUR in children with UTL

Methods : Data of children with bacteriologically proven UTI who underwent VCUG were
evaluated retrospectively for clinical(age, gender, fever), laboratory(leukocytosis, ESR, CRP,
pyuria, blood urea nitrogen, serum creatinine) and imaging(renal ultrasound and DMSA renal
scan) findings. First, children with UTI were divided into two groups according to the pre-
sence of VUR as non-VUR group and with VUR group, and clinical, laboratory variables were
compared between these groups. Second, patients who had VUR were reclassified as low-
grade VUR(grade I-1I) group and high-grade(grade III-V) VUR group according to grading of
VUR, and clinical, laboratory and imaging variables were compared between these groups.
Results : Among 410 children with UTIL 137 had VUR and 78 high-grade VUR. Fever,
leukocytosis, ESR, CRP, pyuria were associated with VUR. In addition, abnormal findings of
ultrasonography and DMSA renal scan were closely related to VUR. However, these clinical
and laboratory variable in patients with high grade VUR were not different significantly,
compared to those with low-grade VUR group.

Conclusion : Fever, leukocytosis, ESR, CRP seems to be potentially useful predictors of VUR in
pediatric patients with UTIL In addition, renal ultrasonography and DMSA renal scan findings
supported the presence of VUR. Further study of these findings could limit unnecessary VCUG
in patients with UTIL (J Korean Soc Pediatr Nephrol 2008;12:62-69)

Key Words : Vesicoureteral reflux, Voiding cystourethrography, UTI
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Table 1. Characteristics of Study Subjects

Characteristics VUR negative  VUR positive
n 273 137
Age(month) 13.2%+234 13.2+23.3
M:F(male %) 185:88(67.7%) 101:36(73.7%)

Abbreviations : VUR, vesicoureteral reflux; n, num-
ber
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Table 2. Clinical and Laboratory Data of Patients with and without VUR

VUR negative(n=273)

VUR positive(n=137)

Characteristics P-value
Result Result
Gender(male, %) 0.6*=0.46 0.7+0.44 0.216
Age(mo) 13.2%23.43 13.1%23.34 0.979
Fever(C) 384%0.96 38.8+0.82 <0.001
Vomiting/diarrhea 0.2£0.39 0.19£0.40 0.816
Pyuria(WBC/HPF) 22.71t16.35 29.0+15.04 <0.001
Hematuria(RBC/HPF) 95+999 10.3+9.58 0.466
"WBC( X 103/ul) 11.7+4.85 157%7.13 <0.001
ESR(mm/hr) 31.2%£26.75 44.0+32.08 <0.001
CRP(mg/L) 39.8+47.14 83.7+84.55 <0.001
BUN(mg/dl) 10.7£9.38 12.3*+5.37 0.077
Creatinine(mg/dL) 04*1.06 0.4£0.19 0.926

Abbreviations : VUR, vesicoureteral reflux; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein;

BUN, blood urea nitrogen; HPF, high power field
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Table 3. Clinical and Laboratory Data of Patients with VUR

opAl e E A] ¢ Al 12E A 13 2008

No VUR Low-grade VUR{I-II) High-grade VURII-V)

Characteristics

No (n=273) Low (n=59) High (n=78)
Gender(male, %) 0.6%0.46 0.7£0.46 071045
Agel(mo) 13.2+23.43 9.1%+18.29 16.3+26.23
Fever(T) 38.4+0.96 389+0.817 38.9+0.82"
Vomiting/diarrhea 0.2%£0.39 0.19+0.39 0.2+041
Pyuria(WBC/HPF) 22.7£16.35 30.6+14.60 27.8+15.35"
Hematuria(RBC/HPF) 9.5%+9.99 10.41£9.23 10.2£9.90
WBC( % 10%/uL) 11.7+4.85 149+6.92" 164727
ESR(mm/hr) 31.2+26.75 37.8£28.95 48.8+33.71
CRP(mg/L) 39.8+t47.14 72.7£75.297 91.9+90.54"
BUN(mg/dl) 10.7£9.38 11.3£4.13 13.1+6.08
Creatinine(mg/dL) 04%1.06 04£0.13 0.5%0.23

Abbreviations : VUR, vesicoureteral reflux; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein;
BUN, blood urea nitrogen; HPF, high power field

*P<0.001, TP<0.05(compared to No VUR)

Table 4. Ultrasonography and DMSA Scintigraphy in Patients with and without VUR

No VUR (%)

VUR grade(n=137)

Total (%)

Low Grade(%) High-Grade(%)

Kidney Us"
negative 177¢ 73.1)
positive' 65( 26.9)
Total 242(100.0)
DMSA' scintigraphy
negative 153( 65.1)
positive® 82( 34.9)
Total 235(100.0)

92( 67.2)
45( 32.8)
137(100.0)

32( 23.4)
105( 76.6)
137(100.0)

48( 81.3) 44( 56.4)
11( 186) 34( 435)
59(100.0) 78(100.0)
21( 35.6) 11( 14.1)
38( 64.4) 67( 85.9)
59(100.0) 78(100.0)

Abbreviations : VUR, vesicoureteral reflux; US, ultrasonography; DMSA,

99m’I‘c—dimercaptosuc:cinic acid

*SE :33%, SP:73%, PP:41%, NP :66%, P<0.05(no-VUR vs. VUR)

SE:76%, SP:65%, PP:56%, NP:82%, P<0.05(no-VUR vs. VUR)

*Ultrasonography, positive : hydronephr051s pelvicoureteral dilatation, cystitis without abnormalities, ure-
trocele, increase of renal volume and increase or decrease of renal echogenesity

DMSA renal scan, positive : decrease of focal renal uptake

BolA] ¢3kri(Table 3).
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Fig. 1. Ultrasonography and DMSA
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