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One episode of acute pyelonephritis 

 No data exist 

 My opinion  

 No prophylaxis if US normal 

 Prophylaxis if major dilatation 
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Background on VUR 

• What do we really know about the 
importance of VUR? 



Occurrence of VUR 

 Only a few per cent of all children were 
thought to have VUR 

 Recent studies have put that notion 
question.  



Occurrence of VUR in 347 children 

Venhola et al Acta Pædiatrica 99, 12, pages 1875-1878, 2010 

Certain UTI Possible UTI Improbable UTI 

http://onlinelibrary.wiley.com/doi/10.1111/apa.2010.99.issue-12/issuetoc
http://onlinelibrary.wiley.com/doi/10.1111/j.1651-2227.2010.01909.x/full


Occurrence of VUR in 1185 children 

Hannula et al Ped Nephrol 2010;25:1463 



Natural history of VUR 



VUR grading 



Incidence of recurrent UTIs 

Nader Shaikh et al. Pediatrics 2016;137:1-7 



Imaging 

 MCUG 

 Isotope 

 Indirect 

 Direct 

 Ultrasound 

 With contrast 

 Doppler wave measurement 

 

 



MCUG 



Indirect radionucleotide cystography 



Direct radionucleotide cystography 



US with contrast 



Surgery for VUR 

 Methods 

 Results 



Ureteric reimplantation 



Surgery vs prophylactic antibiotics  

to prevent new scarring 

Olbing et al J Urol 1992;148:1653-6 



Medical vs surgical 5-year follow-up 

Smellie J et al the Lancet 2001;357:1329-34 



Deflux 



Deflux 



Sting/Deflux 

• Only one study  



Prophylactic medications 

• Surprisingly few and bad studies until 
recently 

• NICE concluded, 10 years ago, that 
prophylaxis should not be routinely 
recommended 



Combined estimates of the effect of antimicrobial prophylaxis on prevention of pyelonephritis 
in children 2 to 24 months of age without VUR, from random-effects modeling. 

Pediatrics 2011;128:e749-e770 

©2011 by American Academy of Pediatrics 



Combined estimates of the effect of antimicrobial prophylaxis on prevention of pyelonephritis 
in children 2 to 24 months of age with grade I VUR, from random-effects modeling. 

Pediatrics 2011;128:e749-e770 

©2011 by American Academy of Pediatrics 



Combined estimates of the effect of antimicrobial prophylaxis on prevention of pyelonephritis 
in children 2 to 24 months of age with grade II VUR, from random-effects modeling. 

Pediatrics 2011;128:e749-e770 

©2011 by American Academy of Pediatrics 



Combined estimates of the effect of antimicrobial prophylaxis on prevention of pyelonephritis 
in children 2 to 24 months of age with grade III VUR, from random-effects modeling. 

Pediatrics 2011;128:e749-e770 

©2011 by American Academy of Pediatrics 



Combined estimates of the effect of antimicrobial prophylaxis on prevention of pyelonephritis 
in children 2 to 24 months of age with grade IV VUR, from random-effects modeling. 

Pediatrics 2011;128:e749-e770 

©2011 by American Academy of Pediatrics 



Estimate of the effect of antimicrobial prophylaxis on prevention of pyelonephritis in children 
2 to 24 months of age with grade V VUR, from random-effects modeling. 

Pediatrics 2011;128:e749-e770 

©2011 by American Academy of Pediatrics 



Combined estimates of the effect of antimicrobial prophylaxis on prevention of pyelonephritis 
in children with VUR, from random-effects modeling. 

Pediatrics 2011;128:e749-e770 

©2011 by American Academy of Pediatrics 



Prophylactic medication 

Swedish study 

• 203 children, 75 boys and 128 girls 

• Grade III and IV VUR 

• Age 1-2 years 

• Treated with  
• Prophylaxis (trimethoprim) n=69 

• Sting (deflux) n=66 

• Surveillance n=68 

• 2 year follow-up 

 



Outcome of reflux at 2 years  

Swedish study 

• Still grade III or IV 
• 60% prophylaxis group 

• 30% deflux group 

• 55% surveillance group 

• VUR disappeared 
• 15% prophylaxis group 

• 40% deflux group 

• 20% surveillance group 



UTI recurrence at 2 years  

Swedish study 

• Girls 
• 18% prophylaxis group 

• 22% deflux group 

• 55% surveillance group 

• Boys 
• 8% prophylaxis group 

• 17% deflux group 

• 4% surveillance group 

• Significant difference  for girls but not for boys 



New renal scarring at 2 years  

Swedish study 

• Girls 
• 0 prophylaxis group 

• 4 deflux group 

• 7 surveillance group 

• Boys 
• 0 prophylaxis group 

• 1 reflux group 

• 1 surveillance group 

• Significant difference  for girls but not for boys 



Enrollment, Randomization, and Follow-up of Children in the Trial. 

 RIVUR Trial  

N Engl J Med 2014 



Time to First Recurrent Febrile or Symptomatic UTI. 

Febrile or symptomatic UTI 



Effect of Antimicrobial Prophylaxis on the Risk of Febrile or Symptomatic UTI. 

Risk for recurrent UTI in subgroups 

N Engl J Med 2014.  



Clinical Outcomes According to Study Group. 

Clinical outcome - scarring 



Indian placebo controlled 

randomised study 

Hari et al, Ped Nephrol 2015;30:479  



Prophylaxis gives increasing resistance 

• Increasing non-E.coli 26.9% to 46.9% 

• Increasing resistance to 

• Amoxiclav 

• Cotrimoxazole 

• Cefuroxime 

• Cefriaxome 

• Gentamicin  

• Nitrofurantoin 

Bitsori et al Ped Nephrol 2014:1053 



Summary 

• Surgery routinely not better than 
prophylactic antibiotics 

• Give prophylaxis until the age of 2 for 
boys and 4 for girls 

• Surgery in selected cases of antibiotic 
failure 



Clinical scenarios 

 One episode of acute pyelonephritis 

 Proven VUR 

 Urinary tract malformation 

 Recurrent episodes of cystitis 



Urinary tract malformation 

 We do not know! 

 One important international study ongoing 

 

 My personal opinion is that antibiotics 
does not help 

 Circumcision might help 
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Recurrent episodes of cystitis 

 This is not to protect kidneys 

 But to reduce suffering from too many 
infections 

 No good studies 

 My opinion is that prophylaxis works in 
selected cases 



Summary 

 Still many things that we do not know 

 Some evidence that it is beneficial in 
infant boys and girls with VUR grad III 
and IV 

 Might help girls with many recurrent 
episodes of cystitis 


