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A B S T R A C T 

Introduction 

 

The backward flow of urine from the bladder to the ureters and kidneys 

during urination or storage is called vesicoureteral reflux (VUR). It is a 

predominant risk factor for renal scar formation in children presenting 

with urinary tract infection (UTI). Five years old children or younger 

with UTI have a high reflux probability with an approximate incidence 

of 25%–40% [1]. These patients are at risk of pyelonephritis or kidney 

scars, which may progress to reflux nephropathy and end-stage renal 

damage [2]. VUR increases the risk of pyelonephritis and kidney scar 

formation, which may progress to secondary complications such as 

chronic kidney disease, hypertension, and pregnancy side effects [3]. 

Abnormal ureteric bud development in the gestational period leads to 

abnormal ureterovesical junction valve formation and, therefore, 

primary VUR progression [3]. Secondary VUR is caused by functional 

or anatomical abnormalities such as bladder-bowel dysfunction, spastic 

bladder, and posterior urethral valve [4]. Voiding cystourethrography 

(VCUG) is the gold standard modality for diagnosis and grading of VUR 

and other bladder problems as parts of the evaluation of both lower and 

upper urinary tract. It is mainly used in small infants and children [5]. 

Contrast VCUG determines five grades of VUR, which are used to 

predict the disease prognosis and reflux resolution. In a study of 2,462 

patients with VUR, the grade distribution was reported as follows: 6% 

grade I, 28% grade II, 51% grade III, 11% grade IV, and 4% grade V [6]. 

Many treatments for children with VUR have been used through years 

such as anti-reflux (endoscopic, laparoscopic) or open surgery and 

continuous antibiotic prophylaxis (CAP). CAP reduces the risk of 

retrograde upper UTI by keeping the urine sterile. Since most of the 

reflux cases will resolve by itself, many authors recommend 

conservative treatment, i.e., CAP as the primary management option in 

Objective: The benefit of continuing and low-dose antibiotic therapy in urinary tract infection (UTI) 

prevention and renal injury for children diagnosed with primary vesicoureteral reflux (VUR) is not obvious. 

Materials and Methods: Patients aged between 2 to 71 months with VUR grade I–III with UTI proved 

microbiologically were randomly classified into two groups to receive either antibiotic prophylaxis (50 

mg/kg cephalexin) daily or nothing at all for one year. The main outcome was symptomatic UTI confirmed 

by lab tests. 

Results: A total of 60 children diagnosed with VUR grade I through III were enrolled in this study; At least 

five (17%) symptomatic UTI reported in 29 patients receiving antibiotic prophylaxis and four (12%) in 31 

patients receiving no antibiotics at all. Results revealed that continuing and low-dose antibiotic prophylaxis 

does not significantly reduce the risk of symptomatic UTI in children with mild to moderate VUR. 

Conclusion: The use of antibiotic prophylaxis in preventing recurrent infections and kidney scar formation 

in children with  VUR grade I-III is not supported by this study. 

 

                                                                               © 2020 Anoush Azarfar. Hosting by Science Repository. 

  

© 2020 Anoush Azarfar. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use, 

distribution, and reproduction in any medium, provided the original author and source are credited. Hosting by Science Repository. 

http://dx.doi.org/10.31487/j.CEI.2020.02.02 

https://www.sciencerepository.org/clinical-and-experimental-investigations
https://www.sciencerepository.org/
mailto:azarfara@mums.ac.ir
http://dx.doi.org/10.31487/j.CEI.2020.02.02


Efficacy of Antibiotic in Children with Vur Grade I-III                2 

 

children, reserving invasive treatments for those patients resistant to 

CAP [7]. There is still controversy and treatment-related variability in 

VUR management among clinicians [8]. Despite the increasing 

application of antibiotic for the past forty years, its efficacy has been 

stayed unclear. Several prospective controlled trials from 2006 to 2008 

were unable to show the role of CAP in UTI prevention compared to 

controls alone [9-11]. However, studies conducted by Craig et al. and 

Brandstrom et al. showed the efficacy of CAP, although its benefits were 

modest (absolute risk reduction of only 6%) and limited to girls less than 

two years with grades III and IV of the disease [12, 13]. 

 

Materials and Methods 

 

This article is a prospective study of prophylactic cephalexin in children 

diagnosed with grade I-III VUR. Briefly, we registered 60 children aged 

2 to 71 months with grade I through III unilateral or bilateral VUR after 

a first or second febrile or symptomatic UTI. They were selected from 

those admitted to or attending the Division of Pediatric Nephrology 

Clinic of Sheikh Hospital. The study protocol was approved by the 

Institute Ethical Committee of Mashhad University of Medical Sciences 

with registration number IR.MUMS.REC.1392.301, and informed 

consent form containing information about the disease, the trial drug, the 

protocol and duration of treatment was obtained from the parents or legal 

representatives of all children. Of them, 29 were under Cephalexin 

prophylaxis treatment, and 31 did not receive any antibiotics. 

Demographic information such as age, gender, and other findings like 

urinalysis, reflux grade, sonographic demonstrations, 

dimercaptosuccinic acid (DMSA) scan, and relapsing situations was 

recorded. Primary exclusion criteria included unwillingness to 

participate in the study, grade IV and V VUR, kidney scar in DMSA 

scan, significant hydronephrosis more than 15 mm, comorbid urologic 

anomalies (ureterocele, posterior urethral valve, solitary kidney, 

multicystic dysplastic kidney, spasmodic bladder, pelvic or fused 

kidney), contraindications for prescribing cephalexin, and other medical 

conditions. Patients were followed for one year, from September 2013 

to October 2014, to ascertain recurrent febrile or symptomatic UTI and 

antibiotic prophylaxis failure measurement. Patients were categorized 

into two groups: 29 receiving prophylactic oral cephalexin, 50 mg/kg 

every night, as their usual regime, and 31 receiving no antibiotics at all. 

Urine specimens were collected monthly via catheterization among non-

toilet-trained children and clean voided specimens in toilet-trained 

children. We required a urine culture producing a single micro-organism 

that was not lactobacillus or candida, at ≥5 × 104 /ml for catheterized 

urine specimens or ≥105 /ml for clean voided specimens. Symptomatic 

UTI was diagnosed with abdominal or flank pain, urinary urgency, 

frequency or hesitancy, dysuria, and malodorous urine or in infants less 

than4 months of age, failure to thrive, dehydration, or hypothermia. 

Diagnostic criteria consist of positive evidence of pyuria on urinalysis, 

positive urine culture, and fever (≥38℃) or urinary tract symptoms 

within 24 hours before or after urine collection. The outcome was CAP 

efficacy in preventing UTI recurrence. 

 

Results 

 

Among the total of 60 children diagnosed with grade I through III VUR, 

29 patients (48.3%) were categorized in group A (receiving antibiotics 

every night) and 31 (51.7%) in group B (receiving no antibiotics at all). 

Their mean age at diagnosis time was 3.35±2.04 years, and the male-to-

female ratio was 38.3:61.7. The VUR grade at the time of diagnosis was 

I to III, in 15 (25%), 31 (51.7%), 14 (23.3%) cases, respectively (Table 

1). Bilateral VUR in groups A and B were observed in 9 (31%) and 12 

(38.7%) children, respectively (Table 2). The most frequent pathogens 

in urine culture were E.coli (56.0%), Enterococcus (17.5%), Klebsiella 

(11.6%), and Enterobacter (7.2%), Proteus (5.6%), and Pseudomonas 

(2.1%). 

 

Table 1: VUR grade. 

Grade  Group A Group B Total 

I 6 (20.7%) 9 (29%) 15 (25%) 

II 15 (51.7%) 16 (51.6%) 31 (51%) 

III 8 (27.6%) 6 (19.4%) 14 (24%) 

Total  29 (48.3%) 31 (51.7%) 60 (100%) 

 

Table 2: Bilateral and unilateral reflux. 

Reflux Group A Group B Total 

Bilateral 20 (69%) 19 (61.3%) 39 (65%) 

Unilateral 9 (31%) 12 (58.7%) 21 (35%) 

 

Of 60 children, 12(20%) had abnormal sonography reports, and 

11(18.3%) had abnormal DMSA scans (Table 3 and 4, respectively). 

Among all participants, 9 (15%) patients showed one or more relapse 

episodes, and 6 (10%) did not inform. The relapse rate in group A was 5 

(17.2%), and group B was 4 (12.9%). Table 5 demonstrates the relapse 

rates in detail. In those who had grade I reflux, the recurrence rate in 

group A was one (50%) as well as in group B. No recurrence reported in 

four patients (40%) in group A and six (60%) in group B. one participant 

(33.3%) in group A and two (66.6%) in group B did not inform us about 

their disease status. Considering the equation of relapse in both groups, 

there were no significant differences between them (P-value=1.000). 

Table 6 shows the recurrence rate in patients with grade I reflux. 

 

Table 3: Sonography report. 

Sonography report Group A Group B Total 

Normal  24 (82.8%) 24 (77.4%) 48 (80%) 

Abnormal  5 (17.2%) 7 (22.6%) 12 (20%) 

 

Table 4: DMSA scan. 

DMSA report Group A Group B Total 

Normal  24 (82.8%) 25 (80.6%) 49 (81%) 

Abnormal  5 (17.2%) 6 (19.4%) 11 (19%) 

 

Table 5: Relapse rate. 

 Group A Group B Total 

With relapse 5 (17.2%) 4 (12.9%) 9 (15%) 

Without relapse 21 (72.4%) 24 (77.4%) 45 (75%) 

Did not inform 3 (10.3%) 3 (9.7%) 6 (10%) 

 

Table 6: Recurrence rate in grade I reflux. 

Urinary tract infection A B Total 

Yes 1 (50%) 1 (50%) 2 (13%) 

No 4 (40%) 6 (60%) 10 (66%) 

Did not inform 1 (33.3%) 2(66.6%) 3 (20%) 
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In patients with grade II reflux, the recurrence rate in group A was three 

(60%) and two (40%) in group B. No recurrence reported in 10 patients 

(43.47%) in group A and 13 (56.52%) in group B. two participants 

(66.6%) in group A and one (33.3%) in group B did not inform us about 

their disease status. Regarding P-value=0.595, the difference between 

the two groups was not significant. Table 7 demonstrates the recurrence 

rate in grade II reflux. 

 

Table 7: Recurrence rate in grade II reflux. 

Urinary tract infection A B Total 

Yes 3 (60%) 2 (40%) 5 (16%) 

No 10 (43.5%) 13 (56.5%) 23 (74%) 

Did not inform 2 (66.6%) 1 (33.3%) 3 (10%) 

 

Table 8: Recurrence rate in grade III reflux. 

Urinary tract infection A B Total 

Yes 1 (50%) 1 (50%) 2 (14%) 

No 7 (58.3%) 5 (41.7%) 12 (76%) 

 

In patients with grade III reflux, as shown in (Table 8), the recurrence 

rate in group A was one (50%) as well as in group B. No recurrence 

reported in seven patients (58.3%) in group A and five (41.7%) in group 

B. All participants with grade III reflux informed us about their 

symptoms. Considering the equation of relapse in both groups, there 

were no significant differences between them (P-value=1.000). 

 

We also evaluated the recurrence rate in different age groups and 

concluded that there is no significant difference between them (P-

value=0.230). Table 9 demonstrates this evaluation in detail. Besides, we 

evaluated the recurrence rate of different genders. We found out there is 

no significant difference between males and females (P-value=0.286), 

which is probably because of the small number of samples. Table 10 

demonstrates this evaluation in detail. Furthermore, participants with 

abnormal kidney sonography were checked out, and the recurrence rates 

in both groups were evaluated. There were no significant differences 

between the two groups (P-value=1.000). More information is given in 

(Table 11). Patients with abnormal DMSA scans were assessed, and the 

recurrence rates in both groups were evaluated. As one can see in (Table 

12), there were no significant differences between the two groups (P-

value=0.455). 

 

Table 9: Recurrence rate in different age groups*. 

Reflux 

grade  

Recurrence 

rate 

Age  Standard 

deviation minimum maximum mean 

I 2 1 1 1 0 

II 5 1 6 2.2 2.16 

III 2 2 3 2.5 0.70 

*Kruskal-Wallis test. 

 

Table 10: Recurrence rate in different gender. 

gender Reflux grade total 

I II III 

Male  2 2 2 6 

Female  0 3 0 3 

Total 2 5 2 9 

 

Table 11: Recurrence rate in participants according to sonographic 

findings. 

Recurrence  Reflux grade Total  

II III 

Yes 2 1 3 

No 5 4 9 

 

Table 12: Recurrence rate in participants according to DMSA scan. 

Recurrence  

 

Reflux grade Total  

II III 

Yes 1 0 1 

No 5 6 10 

 

Discussion 

 

CAP therapy in patients with VUR is controversial. Physicians prescribe 

CAPs due to different criteria because of the lack of high-quality 

information and conflicting outcomes from articles. In one-year-old 

children or younger with VUR and a past medical history of UTI with 

fever or with high-grade VUR ( III–V) diagnosed by screening, CAP is 

suggested by the 2010 American Urological Association guidelines. In 

patients, less than one-year-old with asymptomatic VUR grade I–II and 

no past medical history of UTI and fever, CAP may be offered [14]. 

After the initial evaluation of the articles, the CAP was suggested to be 

beneficial only in patients with VUR grade III/IV. Nevertheless, by 

adding the data from the 2014 Randomized Intervention for Children 

with Vesicoureteral Reflux study, the new data supported CAP therapy 

in all children diagnosed with VUR in order to reduce recurrent UTIs in 

all reflux grades. Four RCTs suggested that CAP therapy in VUR 

patients reduced UTI in about 37% of cases, which was in contrast with 

our study. Another RCT on 225 patients (156 girls and 69 boys, aged 

between one to 36 months) with low-grade VUR (I–III) randomly 

categorized them to receive either co-trimoxazole every day or nothing 

for 18 months [11]. 

 

They reported no significant differences in the UTI recurrence rate 

between the two groups (17% with CAP vs. 26% without; p=0.2). 

Though, the subsequent analysis demonstrated that CAP could reduce 

the UTI recurrence rate in boys (p=0.013), particularly in patients with 

higher-grades (III) (p=0.042). Monthly urinalysis was also performed in 

children with no clinical symptoms to diagnose UTI, which may have 

overestimated the UTI recurrences rates. In another study, 203 children 

(128 girls and 75 boys, aged between one to two years) with moderate to 

severe VUR (grade III-IV) were randomly classified into three groups: 

CAP, endoscopic intervention, or surveillance [13]. They reported that 

febrile UTI was reduced in girls followed by CAP and endoscopic 

therapy: 19% (8/43) on CAP, 23% (10/43) on endoscopic therapy, and 

57% (24/42) on surveillance (p=0.0002). Renal scar formation was more 

prevalent in patients with febrile UTIs than those without (22% vs. 3%; 

p<0.0001). 

 

While CAP and endoscopic treatment were supposed to reduce UTI and 

renal scar formation in girls, in boys, non-significant event rates between 

the treatment groups were observed. In contrast to Roussey-Kessler, that 

evaluated low grades VUR children (I–III,) the Swedish study entered 

patients with higher grades of VUR (III-IV). The two excellent placebo-
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controlled RCTs evaluating the role of CAP in VUR treatment are “the 

Prevention of Recurrent Urinary Tract Infection in Children with 

Vesicoureteral Reflux and Normal Renal Tracts” (PRIVENT) and 

“Randomized Intervention for the Management of Vesicoureteral 

Reflux” (RIVUR). PRIVENT trial results were published in 2009 [12]. 

In that RCT, 576 patients with a mean age of 14 months (369 girls and 

207 boys) have participated. In 42% of them, VUR of all types has been 

observed, with at least grade III in 53%. Symptomatic UTIs that were 

confirmed by laboratory tests developed in 13% of patients under co-

trimoxazole therapy versus19% in the control arm over 12 months (HR 

0.61; p=0.02). 

 

Although CAP demonstrated a moderate advantage in VUR treatment, 

the UTI risk reduction was reported to be 6%. Lately, the RIVUR trial 

was published in 2014, including 607 children with a mean age of 12 

months (558 girls and 49 boys) and a wide variety of VUR grades (Grade 

I–IV), divided into co-trimoxazole and placebo [15]. They concluded 

that recurrent febrile UTI in the CAP group was significantly diminished 

(13%) compared to the control group (25%). CAP therapy advantage 

was more predominant in patients with underlying conditions such as 

bladder and bowel dysfunction (BBD) and in those who presented with 

a febrile UTI for the first time. Although the number of new renal scar 

formation was reported to be low and approximately similar in both 

groups (the CAP 12%, and control groups 10%). Pennesi et al. published 

an RCT on 100 children aged between one day to 30 months (52 girls 

and 48 boys) with VUR grade II-IV after their first episode of acute 

pyelonephritis [10]. They followed up patients for two years and 

reported no statistically significant differences concerning recurrent 

pyelonephritis between the CAP (36%) and control (30%) groups, as 

well as no differences in the rate of subsequent UTIs and renal scar 

formation. 

 

Montini et al. categorized 338 patients aged between two months to 

seven years (234 girls and 104 boys) to either CAP therapy (co-

trimoxazole or co-amoxiclav) for 12 months or placebo after their first 

febrile UTI [9]. The analysis revealed no significant difference in the 

recurrence of febrile UTI between the two groups (CAP 7%and control 

9%). The multicenter RCT conducted by Garin et al. randomized 218 

children (aged between three months to 18 years) with a medical history 

of pyelonephritis and grade I–III VUR to CAP (nitrofurantoin or co-

trimoxazole) and control groups [16]. A year later, they reported that 

VUR did not significantly increase the UTI recurrence rate or renal scar 

formation on DMSA scan. Hari et al. classified 93 children aged between 

one to 12 years (31 girls and 62 boys) with VUR Grade I–IV to either 

receive co-trimoxazole or no antibiotic at all for one year [17]. Like what 

Garin et al. reported, they concluded that CAP might be damaging due 

to its increased risk of symptomatic UTIs (21%) in the CAP group 

compared to control (7%; HR 3.9; p=0.02). Renal scans at 12 months 

revealed the same rates of developing new scars or worsening of existing 

ones for both groups (CAP 16% vs. placebo 16%). Therefore, they 

reported that long-term CAP therapy could increase the risk of 

symptomatic UTI compared to placebo. 

 

Conclusion 

 

Although researches showed that CAP could reduce UTI risk in some 

patients, not all of them will benefit. Attempts to recognize children at 

risk of recurrent UTIs who are the best options for CAP therapy have 

been made and will generate the evidence to guide clinical practice. In 

our study, after one year of follow-up, grade I-III VUR did not increase 

UTI recurrence rate, or renal scar formation after acute pyelonephritis. 

In conclusion, urinary antibiotic prophylaxis in lowering the incidence 

of UTI and the development of renal scar formations is not supported by 

this study.  

 

Main Points 

 

The authors finally indicated that continuous antibiotic prophylaxis in 

children diagnosed with vesicoureteral reflux disease grade I to III did 

not reduce infection recurrent rate and renal scar development. 
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