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Prediction of High Grade Vesicoureteral Reflux in Infants Less
than 3 Months with Urinary Tract Infection

Dae Yong Yi, M.D., Na Yeon Kim, M.D., Hee Yeon Cho, M.D., Ji Eun Kim, M.D.”
So Yeon Sim, M.D., Dong Woo Son, M.D., In Sang Jeon, M.D. and Han Cha, M.D.

Department of Pediatrics and Radiology", Gachon University of Medicine and Science

Purpose : Our aim was to investigate the predictive factors for detecting grade II-V vesi-
coureteral reflux(VUR) in young infants less than 3 months with urinary tract infections
(UTD).

Methods : Data of infants who underwent ultrasonography and VCUG between January
2004 and September 2007 were reviewed. Age, gender, incidence of bacteremia, C-reactive
protein(CRP) and imaging studies were compared between group I(grade III-V VUR) and
group II (normal or grade I and II VUR) retrospectively. Sensitivity, specificity, positive and
negative predictive values, odds ratio, and likelihood ratio of ultrasonography for high grade
VUR were evaluated.

Results : Among 54 enrolled infants(4l males, 13 females), 14 infants were group I and 40
infants were group II. In the group I, CRP level was significantly higher(6.11+5.18 vs. 3.27
+3.45, P=0.025), and there were more ultrasonographic abnormal findings(71.4%, vs. 22.5%,
P=0.002) compared with group II. However, ultrasonography was the only significant factor
after adjusting with logistic regression(P=0.002). Incidence of bacteremia and abnormal
DMSA findings were not significantly different in two groups. Sensitivity, specificity, and
odds ratio of ultrasonography was 71.4%, 77.5%, 6.9 respectively. Negative predictive value
was 88.6% and negative likelihood ratio was 0.37. Ultrasonography had significant negative
likelihood ratio for grade III-V VUR, but missed 4 infants with grade III VUR.

Conclusion : We could not find any alternative predictive factors to reduce VCUG in detec-
ting high grade VUR. Therefore, VCUG must be considered in young infants less than 3
months with UTL (J Korean Soc Pediatr Nephrol 2008;12:178-185)

Key Words : Urinary tract infection, Vesicoureteral reflux, Ultrasonography
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Table 1. Comparison of Clinical Findings bet-
ween Group I(Grade III-V Vesicoureteral Reflux)
and Group II(Grade I/I and without Vesicou-
reteral Reflux)

. Group 1 Group II
Variables (n=14) (n=40) value
Sex(M/F) 11/3 301/0 1.000
Age at 52.43%24.42 5755+24.92 0.509

diagnosis(days)”
CRP(mg/dL)" 6.1115.18 3.27*345 0.025
Bacteremia(n, %) 2(14.3) 2(5.0) 0.274

“Values are mean*standard deviation
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Table 2. Comparison of Radiologic Findings bet-
ween Group I(Grade III-V Vesicoureteral Reflux)
and Group II(Grade I/II and No Vesicoureteral
Reflux)

Group I  Group II
(n=14) (n=40)
Ultrasonography(n, %)
Grade 0 2(14.3) 16(40.0)
Grade 1 2(14.3) 15(37.5)
Normal(total) 4(28.6) 31(77.5)
Grade II 3(21.4) 5(12.5)
Grade IIT 6(42.9) 2( 5.0)
Grade IV 1(7.1) 2( 5.0)
Abnormal(total) 10(71.4) 9(22.5)
M P DMSA scan(n, %)
Normal 9(64.3) 30(75.0)
Abnormal 5(35.7) 10(25.0)

Table 3. Clinical Statistics of Ultrasonography in
Predicting High Grade Versicoureteral Reflux

Test Ultrasonography
e (%, 95% CI)°

Sensitivity 71.4(41.9-91.4)

Specificity 775(61.5-89.1)

52.6(28.9-75.5)
88.6(73.2-96.7)
3.17(1.63-6.17)
0.37(0.16-0.86)
6.9(1.58-30.41)

Positive predictive value
Negative predictive value
Positive likelihood ratio
Negative likelihood ratio
Odds ratio

" =0.05, statistical power=94%
Adjusted value by sex, age at diagnosis, CRP,
bacteremia with rogistic regression(=0.002).
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