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Urolithiasis: Scope of Problem

� Incidence is on the rise, 1/1000 population/year in 
industrialized countries

� Prevalence in USA estimated at 5% of general adult 
population

� Data in children are scanty and vary according to 
geographic areas; in UK 10-12 new cases/year of 
hospitalized patients, USA 16/year, in India up to 
300/year. These figures underestimate the problem. 

� In USA, age-adjusted prevalence is highest in the 
South (6%) and lowest in the West (3.3%), and in the 
tropics it continues to rise (Semin Nephrol 
2003;23:77-87) 



Urolithiasis: Risk Factors

� Nutrition
� Urinary volume and pH
� Urinary chemical composition
� Fluid Intake
� Temperature
� Genetic and hereditary Factors



Risk Factors in Pediatrics

� Primary:
Reduced urinary volume, hypercalciuria, hyperoxaluria, 
hyperuricosuria,hypocitraturia, hypomagnesuria, reduced urinary 
phitates, defective urinary acidification (RTA), congenital 
tubulopathies (Dent�s disease, Bartter Syndrome, familial 
hypomagnesemia with hypercalciuria)

� Secondary:
Nutrition (�H2O and �Ca, �Na and �protein), UTI/Obstructed GU 
tract, prematurity (nephrocalcinosis), CF, IBD, prolonged 
immobilization, drugs (diuretics, corticosteroids, cyclosporine), HIV, 
melamine-contaminated powdered formula (China, 2009, 
summarized in NEJM 2009;360:2675-2678)  



Supersaturation (SS) values for CaOx, CaP, 
and uric acid versus urine volume in children

Lande MB et al.                               
Pediatr Nephrol 2005; 20:491-494

*N=9 children without 
abnormalities on 
traditional evaluation. 
*None except 1 patient in 
(c) with � uric acid SS  
had � SS values if urine 
volume was >1cc/kg/hour



Scatter plot of prevalence rates for kidney stones in the United States 
by state for each gender versus the mean annual temperature for that 
state. Prevalence data were obtained from the CPS II study. 
Temperature data were obtained from the National Climatic Data 
Center’s public database. (Temperature data from 1981 are presented 
for comparison with the roughly concomitant prevalance data). 
Regression analysis was performed by weighting the prevalence rate of 
each state by its population. 

Adapted from KI  2009; 76, 798 



*N=26 children in 
Venezuela;            
Median age=5.9 yrs

*GFR and Proteinuria 
normal

*UCa/Cr elevated in 
62% 

Renal Function and Hypercalciuria in HIV 

Gonzalez C. et al.                    
Eur J Pediatr 2008;167:509-
515



*16/26 (62%) had 
hypercalciuria (Uca/Cr 
range 0.24-1.47)

*5/16 with IH had Ca 
oxalate crystalluria, 1 
had microhematuria

*UCa did not correlate 
with UNa

*Renal U/S: no lithiasis
n=1 nephrocalcinosis

Hypercalciuria in Children with  HIV

Gonzalez C. et al.  

Eur J Pediatr 2008;167:509-515


