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Approximately one third of children who have a 
urinary tract infection — the most frequent seri-
ous bacterial infection in young febrile children 
— have vesicoureteral reflux, a congenital condi-
tion in which the urine flow is retrograde from 
the bladder toward the kidneys during micturition. 
Data from observational studies and animal mod-
els support the hypothesis that children with vesi-
coureteral reflux who have urinary tract infection 
are at increased risk for renal scarring.

Vesicoureteral reflux is graded from I (lowest 
grade, with reflux into the ureter only) to V (high-
est grade, with marked ureteral tortuosity, calyceal 
blunting, and severely dilated renal pelvis). In chil-
dren with reflux of grades III through V, the risk 
of renal damage is 4 to 6 times greater than the 
risk in those with grade I or II reflux and 8 to 10 
times greater than the risk in those without re-
f lux.1 For these reasons, routine evaluation of 
young children with urinary tract infection in-
cludes performance of renal imaging and void-
ing cystourethrography to determine the pres-
ence and degree of reflux.2 Although the severity 
of reflux directly correlates with the incidence of 
renal scarring, recent studies have shown that re-
flux is neither necessary nor sufficient for renal 
scarring. Such damage occurs in some children 
who do not have reflux and does not occur in 
many children with high-grade reflux.3

Given the observed association between urinary 
tract infection in children with reflux and renal 
scarring, treatment strategies have included sur-
gical or endoscopic correction of reflux and the 
prophylactic use of antimicrobial agents. The In-
ternational Reflux Study and other randomized, 
controlled trials that have compared the combi-
nation of surgery plus antimicrobial prophylaxis 
with prophylaxis alone have shown no differences 
in rates of recurrent urinary tract infection and 
renal scarring, findings that led to the adoption 
of antimicrobial prophylaxis as standard first-line 
therapy.4,5 However, the absence of a placebo or 
“observation only” group in such studies raised 
the question of whether either surgery or antimi-
crobial prophylaxis is actually effective. Four re-
cent clinical trials evaluating the efficacy of con-
tinuous antimicrobial prophylaxis showed no 
reduction in the incidence of recurrent urinary 

tract infection,6-9 which led some clinicians to 
become skeptical about the role of prophylaxis or 
the need to evaluate children with recurrent uri-
nary tract infection for vesicoureteral reflux.

In this issue of the Journal, Craig et al.10 de-
scribe a multicenter, randomized, placebo-con-
trolled trial showing the association between 
antimicrobial prophylaxis and a modest but sig-
nificant reduction in the number of recurrent uri-
nary tract infections. Why did this study find a 
positive effect, whereas previous ones did not? 

Several limitations may have affected the re-
sults of the previous trials, including insufficient 
statistical power to detect clinically important dif-
ferences, a lack of blinding, a misclassification of 
outcome owing to nonstringent definitions of uri-
nary tract infection, and the use of inclusion cri-
teria that were not representative of all affected 
children. Table 1 compares the five recent trials 
on the subject.

In evaluating the sample sizes of these trials, 
it is useful to note that to detect a reduction in the 
absolute risk of recurrent urinary tract infection 
of 10 percentage points (assuming a baseline re-
currence rate of 20% in the placebo group), a study 
would need to enroll approximately 600 children. 
Thus, the lack of an observed reduction in the 
risk of recurrent urinary tract infection in some 
of the studies may have resulted from insufficient 
statistical power rather than from a lack of effi-
cacy of antimicrobial prophylaxis. In addition, the 
lack of blinding in some studies may have caused 
ascertainment bias, which could underestimate 
the number of urinary tract infections in the pro-
phylaxis group. For instance, parents, clinicians, 
and investigators caring for children who were 
known to be receiving antimicrobial prophylaxis 
might have been falsely reassured at the time of 
febrile illnesses, which might have resulted in a 
decreased likelihood that parents would seek care 
and that clinicians would evaluate children for 
urinary tract infection. A nonstringent definition 
of urinary tract infection might have biased re-
sults toward the null. In some studies, urinary 
tract infection was diagnosed from specimens col-
lected from bagged samples, a method known to 
have a high rate of contamination. Also, in some 
of the studies, investigators performed routine 
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urinalysis and surveillance urine cultures every 
1 to 3 months, which raises the possibility that 
some infections were actually episodes of asymp-
tomatic bacteriuria or contamination. Such mis-
classification of infections may have diluted any 
actual benefit of antimicrobial prophylaxis, rais-
ing the question of whether the apparent lack of 
effect was a result of ineffective treatment or im-
proper collection methods. Finally, the inclusion 
criteria of several studies also limit their gener-
alizablity. Prophylaxis may be more efficacious for 
children with reflux of grades III through V than 
for those with grades I or II, but this hypothesis 
could not be assessed in studies that limited en-
rollment only to children with grades I through 
III of reflux. Furthermore, all five studies en-
rolled children outside the United States and thus 
included many uncircumcised boys, which limit-
ed the generalizability for circumcised boys. 

The study by Craig et al. suggests that anti-
microbial prophylaxis for urinary tract infection 
is modestly effective. With an enrollment of 576 
children, the study was adequately powered to de-
tect small but significant differences in outcomes. 
In addition, the trial included a placebo group and 
used a stringent definition of urinary tract infec-
tion. The trial showed an overall reduction of 
about 6 percentage points in the absolute risk of 
symptomatic and febrile urinary tract infections. 
However, the time-to-event analysis showed that 
the effect was not sustained, and the number of 
children (14) who would need to have been treat-
ed to prevent one infection was relatively large.

Should the results of this study influence clin-
ical decisions concerning the evaluation and treat-
ment of children with urinary tract infection? 
Given the modest overall effect size, a one-size-
fits-all approach may not be appropriate. The need 
to detect vesicoureteral reflux is probably the most 
important issue facing parents and clinicians. The 
treatment effect of prophylaxis did not differ sig-
nificantly between children with reflux and those 
without reflux, although not all participating chil-
dren underwent voiding cystourethrography. Fur-
thermore, the trial was not powered to detect 
clinically meaningful effects in subgroups of chil-
dren, and the reduction in the absolute risk of 
symptomatic urinary tract infection was greatest 
for children with grade III through V reflux (6.8 
percentage points), as compared with that for chil-
dren with grade I or II reflux (5.4 percentage 

points) or those with no reflux (1.8 percentage 
points), although this trend was not significant.10 
Early diagnosis and treatment of urinary tract in-
fection and treatment of dysfunctional voiding, 
which predisposes many children to urinary tract 
infection, is likely to go a long way toward pre-
venting long-term renal damage. Ongoing ran-
domized, controlled trials in Sweden and the 
United States11 in children with a wide range of 
grades of vesicoureteral reflux may tell us whether 
the diagnosis and treatment of such reflux pro-
vide any incremental benefit.
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