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Incidence and Risk Factors of Recurrent Urinary Tract
Infections during: \An.tibiotic Prophylaxis in Children with
- Primary Vesicoureteral Reflux

Su Jin Cho, M.D., Hyun Jin Kim, M.D., Jeong Won Lee, M.D. and Seung Joo Lee, M.D.

Department of Pediatrics, Ewha Womans University College of Medicine, Seoul Korea

Purpose : Recurrent urinary tract infection(UTI) in primary vesicoureteral reflux(VUR) may
lead to serious renal scarring, a major cause of childhood hypertension and end-stage renal
disease. To prevent recurrent UTI, low-dose long-term antibiotic prophylaxis has been re-
commended. However, recurrent UTI still develops during antibiotic prophylaxis, the efficacy
of which is now being disputed. The emergence of resistant bacteria has also raised con-
cerns. To evaluate the effect of antibiotic prophylaxis, we investigated recurrent UTI during
prophylactic antibiotic use in children with primary VUR.

Materials : The incidence and risk factors of recurrent UTI were retrospectively evaluated
in ninety—one children with primary VUR on trimethoprim-sulfamethoxazole(TMP/SMX) pro-
phylaxis during the year following their index febrile UTL

Results : Recurrent UTI occurred in 31.9%(29/91) children and comprised 0.32 episodes/
patient year. Febrile UTI was 0.26 episodes/patient year and afebrile UTI was 0.07 episodes/
patient vear. The recurrent rate of UTI in male patients with phimosis was 37.2%(19/51),
which was significantly higher than in males without phimosis 02(0/5)(P=0.025). In the
logistic regression analysis for recurrent UTI, renal scar was the significant risk factor for
recurrent UTI [RR 3.8(95% CI 1.0-14.1) P=0.04]. For other well-known risk factors such as
sex, age, degree of VUR, APN, and voiding dysfunction, the differences were not significant.
Conclusion : TMP/SMX prophylaxis did not prevent recurrent UTI in children with primary
VUR. Phimosis and renal scars were the risk factors for recurrent UTI but the grade of
primary VUR was not. In VUR without phimosis and renal scar, a randomized controlled
study without antibiotic prophylaxis is required. (J Korean Soc Pediatr Nephrol 2005;9:46—
55)

Key Words : Primary Vesicoureteral Reflux, Antibiotic prophylaxis, Recurrent UTI, Risk
factors, Phimosis, Renal scar
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Table 1. Subjects with Primary Vesicoureteral
Reflux(VUR) on Antibiotic Prophylaxis :

Table 2. Incidence of Recurrent UTI during
Antibiotic Prophylaxis for One. year in 91 Chil-
drenn with Primary VUR

VUR Male Female Total
(N=56) (N=35) (N=91) Recurrent UTI Number(%) Episodes/patient-year
Grade 1 7 6 13 Febrile 23(25.3) 0.26 ‘
2 11 7 18 Afebrile 6( 6.6) 0.07
3 19 11 30 Total 29(31.9) 0.32
4 16 9 25
5 3 2 5
3 EN uy
o005 SAH H
| SPSS® version 11.0& Agstdon dlolg
o b B o] we} Chi square test, Fisher's exact test
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Table 3. Recurrent UTI during Antibiotic Pro-
phylaxis according to Sex in Children with Pri-
mary VUR

Sex Recurrent UTI(+)  Recurrent UTI(-)
N(%) N(%)

Male 19(34.0) 37(66.0)

Female 10(28.6) 15(71.4)

P>0.05

Table 4. Recurrent UTI during Antibiotic Pro-
phylaxis According to Age in Children with Pri-
mary VUR

Age Recurrent UTI(+) Recurrent UTI(-)
N(%) N(%)

<1 year 25(35.7) 45(64.3)

>1 year 4(19.0) 17(81.0)

P>0.05

Table 5. Recurrent UTI during Antibiotic Pro-
phylaxis According to Phimosis in Male Children
with Primary VUR

Age Recurrent UTI(+)  Recurrent UTI(-)
N(%) N(%)

Phimosis(+)  19(37.2) 31(62.8)

Phimosis(—) o 0) 5( 100)

et Aotalgets]®] - A 9@ A 1E 20053

Al AgE A e 927
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Table 6. Recurrent UTI during Antibiotic Pro-
phylaxis according to the Grade of Vesicoureteral
Reflux )

Age Recurrent UTI(+)  Recurrent UTI(-)
N(%) N(%)

Grade 1 10 7.7) 12(92.3)

Grade 2 6(33.3) 12(69.2)

Grade 3 10(33.3) 20(69.7)

Grade 4 11(44.0) 14(56.0)

Grade 5 1(20.0) 4(80.0)

P>0.05

Table 7. Recurrent UTI during Antibiotic Pro-
phylaxis according to scan of index UTI in
Children with Primary VUR

#Te-DMSA  Recurrent UTI(+) Recurrent UTK-)

N(%) N(%)
No defect 4(17.3) 19(82.7)
Focal defect 10(37.0) 17(63.0)
Multifocal defect 15(36.6) 26(66.4)

P=0.025 by Fisher's exact test

P>0.05
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Table 8. Recurrent UTI during Antibiotic Pro-
phylaxis™ according to Renal Scars in Children
with Primary VUR

Table 10. Recurrent UTI during Antibiotic. Pro-
phylaxis According to Causative Organism of the
Index UTI in Children with Primary VUR

Renal scar  Recurrent UTI(+) Recurrent UTI(-)
N(%) N(%)

None 9(23.7) 29(76.3)
Type A 5(29.4) 12(70.6)
Type B 5(38.5) 9(61.5)
Type C 3(30.0) 7(70.0)
Type D 7(53.9) 6(46.1)
P>0.05

Table 9. Recurrent UTI during Antibiotic Pro-
phylaxis Accordmg to Voiding Dysfunction’ in
Toilet Trained Children with Primary VUR

Recurrent UTI(+) Recurrent UTI(-)

N(%) N(%)
Voiding dysfunction(+) 2(28.6) 5(71.4)
Voiding dysfunction(—) 2(15.4) 11(84.6)
P>0.05
8) 2ol
2 azggel W] hAFIRH S 2.
2799 ALEL  31.8%(22/69)°019x ol

Enterobacter®] 30%(3/10), Klebsiella®] 37.5%
(3/8)el Hlgtd fFod Zolrk AATHP>0.05)
(Table 10).
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Recurrent UTI(+) Recurrent UTI(-)

N(%) N(%)
E.coli 22(31.8) - 47(69.2)
Enterobacter sp 3(30.0) 7(70.0)
Klebsiella sp. 3(37.5) 5(62.5)
Citrobacter sp. 1(100) 0oC 0

P>0.05

Table 11. Risk Estimate of Risk Factors for
Recurrent UTI dunng Antibictic Prophy]ax1s in
Children with Prlmary VUR . ’

Risk 9%
Risk Factor P Esti Confidence

stimate

Interval

Renal scar 0.4 38 1.00-14.1
Multifocal pyelonephritis 0.10 - 2.9 0.81-9.99
Age 0.16 24 0.72-7.79
Voiding Dysfunction 0.54 2.0 0.21-18.7
VUR 0.24 1.7 0.67-4.33
Male 0.67 1.2 0.48-3.07
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