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Basic concepts  

• Most common anatomical condition leading UTI 

– VUR found in 50% of children with UTI. 

– Reflux nephropathy is leading cause of 1/3 childhood 
ESRD 

• Affects 1% of all children. 

• Boys typically dx with higher grades than girls. 

• F/M ratio is 6:1 

• 10 times more common in whites vs blacks 

• Hereditary components / Family history ! 

parent: 50% / sibling 33-45%  



Definition: VUR 

Abnormal flow of urine backward from the bladder 

• Primary 

• Secondary 

– Functional 

– Anatomical 



International Reflux Study grading 

International Study Classification (Williams & Wilkins © 1981 

I        II       III                 IV               V 



Definition: IRR 

S Kanumakala et al. Arch Dis Child 2004;89:692 



Renal scarring / pathogenesis 

• Infection 

• Backpressure associated 

• Congenital  embryonic VUR + metanephric mal-development 



BRIEF REVIEW www.jasn.org 

Vesicoureteral Reflux 
Gabrielle Williams,*† Jeffery T. Fletcher,† Stephen I. Alexander,† and Jonathan C. Craig*† 

*School of Public Health, University of Sydney, and †Centre for Kidney Research, The Children’s Hospital at Westmead, 

New South Wales, Australia 

 J Am Soc Nephrol 19: 847–862, 2008 
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RN Incidence 
Rate reference Condition 

30% Yeung CK, et al. The characteristics of primary vesico-ureteric reflux in male and 
female infants with pre-natal hydronephrosis. Br J Urol;. 1997; 80: 319-27 

Antenatal VUR 
(Cong. RN) 

60% Ismaili K, et al. Primary vesicoureteral reflux detected in neonates with a history of 
fetal renal pelvis dilatation: a prospective clinical and imaging study. The Journal of 
pediatrics. 2006; 148: 222-7 

36% Rushton HG. The evaluation of acute pyelonephritis and renal scarring with 
technetium 99mdimercaptosuccinic acid renal scintigraphy: evolving concepts and 
future directions. Pediatric Nephrology. 1997; 11:108–20.  

UTI + VUR 

56%  Doganis D, et al. Does early treatment of urinary tract infection prevent renal 
damage? Pediatrics. 2007; 120:e922–8. 

12% Shaikh N, Ewing AL, Bhatnagar S, Hoberman A. Risk of renal scarring in children with a 
first urinary tract infection: a systematic review. Pediatrics. 2010; 126:1084–91 

UTI ± VUR 

It is not clear 
         if the VUR and its severity have a causative role in the formation of renal scars  
 or    whether it is a marker for congenital mal-development such as 
 hypoplasia/dysplasia 



RN risk factors 
VUR are more likely to develop pyelonephritis & scar formation 
Higher grades of VUR 
VUR + UTI 
bladder bowel dysfunction (BBD): 
delay in the treatment of febrile UTI (more than 48 hrs after the onset of fever) 
 Hewitt IK, et al. Early treatment of acute pyelonephritis in children fails to reduce renal 
 scarring: data from the Italian Renal Infection Study Trials. Pediatrics. 2008; 

Young age: 
 Some recent studies have reported that the age may not be a risk factor for renal 
 scarring and the risk in older children is the same or even higher as compared to the 
 younger children 



In conclusion, data did not confirm the conventional opinion that the risk of renal 
scarring after pyelonephritis is low in children over the age of 5 years. 

Children <1 year of age with febrile urinary tract infections have a lower risk of 
parenchymal localization of infection and renal scarring. 



Perinea /bladder 
colonization 

Bladder 
inflammation 

Upper tract 
invasion 

Parenchymal 
colonization 

 

Inflammation/ Ischemia 

•Ischemia-reperfusion injury 

•Immune cell chemotaxis 

•Leukocyte activation 

fibrosis 

Scar 

Hematogenous 
invasion 







Scar & Immunomodulators 





Scar formation predictor: pNGAL 



Scar formation predictor: procalcitonin 



Management: Prophylaxis Vs No Prophylaxis 

• 236 pts aged 3m -18yrs with APN enrolled 

• Randomized into 2 groups (ĉ/ŝ  CAP(; F/U=1 yr 
• K U/S & VCUG @ 1st m & 12th m ; DMSA @ 6th & 12th mo 
• Conclusion:  

– mild/moderate VUR does not increase the incidence of UTI, pyelonephritis, or 
renal scarring after acute pyelonephritis. 

– Moreover, a role for urinary antibiotic prophylaxis in preventing the 
recurrence of infection and the development of renal scars is not supported 
by this study 



Rate of febrile UTIs higher with antibiotic 

prophylaxis than with no treatment at all 
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Prophylaxis             No prophylaxis 

1.7% 

P=0.0291 A 1-year, follow-up, 

randomized, urinary antibiotic 

prophylaxis-controlled study 

of 218 patients aged 3 

months to 18 years with 

documented acute 

pyelonephritis to determine 

antibiotic efficacy of febrile 

UTI management.1 

12.9% 

Garin EH, et al. Clinical significance of primary vesicoureteral reflux and urinary antibiotic prophylaxis after acute 

pyelonephritis: a multicenter, randomized, controlled study. Pediatrics. 2006;117(3):626-632. 



Rate of renal scarring higher with antibiotic 

prophylaxis 
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Prophylaxis             No prophylaxis 

Incidence of renal scarring increased approximately 3 fold in patients on antibiotic prophylaxis1 

9% 

3.4% 

Garin EH, et al. Clinical significance of primary vesicoureteral reflux and urinary antibiotic prophylaxis after acute 

pyelonephritis: a multicenter, randomized, controlled study. Pediatrics. 2006;117(3):626-632. 



Ab. Prophylaxis & infancy 

• American Urological Association (AUA) 2010 meta-analysis: 

• 21 studies, 1323 infants 

• Outcomes: 
–  rate of VUR resolution 

– Incidence of UTI 

– Incidence of renal cortical abnormalities 

• Recommendation: 
– VUR (any grade)+ Hx of feb. UTI: CAP recommended 

– VUR III-V : CAP recommended 

– VUR I-II & no UTI: CAP offered 

– Male + VUR + UTI: circumcision considered with permission  

 



VUR correction 

• Evidence of benefit for treating VUR is inadequate 
regarding recurrence of UTI or renal scarring 

– International Reflux Study Olbing H, et al. Radiology. 2000; 216:731–7. 

– Birmingham Study Birmingham Reflux Study Group. Br Med J (Clin Res Ed). 1987; 

– Swedish Reflux Trial Holmdahl G, et al. The Swedish reflux trial… J Urol. 2010; 184:280–5. 

• Surgically treatment options: 

– surgical reimplantation (gold standard) 98% success rate 

– Laparoscopic surgery 

– Intrauteric or subureteral  jel injection 



Indicated and recommended in patients with: 

 

 high grade VUR (IV and V), 

 ineffective CAP 

  breakthrough UTI’s 

  patients allergic to antimicrobials 

  poor patient compliance 

 worsening of scars 

 parental preference 

 girls with VUR @ puberty approaches. 



Key points 

■ Many children with VUR do not benefit from either diagnosis or treatment of their 

condition 

■ Prospective studies have not demonstrated utility of antibiotic prophylaxis in preventing 

urinary tract infections in many children with VUR 

■ Prospective studies generally showed no difference in renal function or growth, 

progression or development of new scars, or urinary tract infections in those treated by 

operative intervention versus prophylactic antibiotics 

■ increasing grades of reflux and renal scars identify a higher risk group for subsequent 

renal damage and long-term clinical sequelae 

■ Management decisions are complex and require an individualized approach, taking into 

account numerous variables 


