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Abstract- Idiopathic hypercalciuria is a leading cause of frequency-dysuria syndrome in childhood. 
Different modes of inheritance have been suggested in this disease. This article presents the occurrence 
of idiopathic hypercalciuria in all children of two families. In the first family, a 5.5 year old girl with a 
history of renal stones and dysuria due to hypercalciuria, had two involved brothers and one sister. In 
the second family, hypercalciuria and medullary nephrocalcinosis were detected in two siblings who 
were admitted for polyuria and dysuria. Idiopathic type of hypercalciuria was diagnosed in these two 
families by normal laboratory exams and exclusion of other causes of normocalcemic hypercalciuria. 
According to the involvement of all offsprings (both sexes) in these two families, it is suggested that 
idiopathic hypercalciuria is an autosomal dominant disease with complete penetration. 
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INTRODUCTION 

 
Idiopathic hypercalciuria is a common metabolic 

abnormality in children, which could present with 
abdominal pain, dysuria, nephrolithiasis, hematuria 
and osteoporosis (1). It is a type of familial 
hypercalciuria without any definite genetic defect 
and characterized by normal serum calcium, (2, 3) 
normal PTH level (rarely increased or decreased) (4, 
5), increased urinary excretion of cAMP and 
hydroxyproline (6) and normal to increased level of 
1, 25 (OH)2 D3 (2, 3). It is the major cause of renal 
stones with normal serum calcium in adulthood (4). 

The incidence in children ranges from 2-4% (7, 8) to 
7-10% (2).  
 
Received: 6 Jul. 2004, Revised: 6 Apr. 2006 Accepted: 11 Sep. 2006 

 
* Corresponding Author:  
A. Nickavar, Department of Pediatrics, Rasoul Akram Hospital, 
School of Medicine, Iran University of Medical Sciences, Tehran, 
Iran 
Tel: +98 21 66509023, Fax: +98 21 66509023 
E-mail: nickavar@yahoo.com 

The mode of inheritance is controversial in 
different references. In this study, a discussion is 
presented about the inheritance of this disease. 

 
 

CASE REPORT 
 

Two families were studied for hypercalciuria as 
follows: 

First family: A 5.5 years old girl was admitted 
for dysuria and poor weight gain. She had a history 
of renal stones and urinary tract infection (without 
any definite follow up). Family history was negative 
for renal disease. Parents were relatives and healthy. 
Her weight was 13.5 kg, and height about 4 years of 
age. In laboratory exams complete blood count 
(CBC), blood chemistry, arterial blood gas (ABGs) 
and parathyroid hormone (PTH) level were normal. 
In urinalysis, she had pyuria, hematuria with 
isomorphic RBCs, without any RBC cast and 
proteinuria. Urine culture was negative. Bone age 
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was about 2.5 years. Microcalcifications of 2 mm 
diameter with bilateral fullness of renal pelvises 
were detected in ultrasonography. Voiding 
cystourethrography was normal. Severe 
hypercalciuria revealed in 24 hours urine sampling 
(Table1). Treatment was started by a regimen of low 
salt diet, hydrochlorothiazide and potassium citrate. 

The patient’s family members were studied for 
hematuria and hypercalciuria. Both her sister and 
two brothers had isolated microscopic hematuria 
with hypercalciuria. Serum PTH and blood 
chemistry were normal. Two of them had 
microcalcifications in renal ultrasound, which 
dissolved after appropriate treatment. Audiometry 
and ophthalmoscopic exams were negative. 

 
Second family: A 10 year old girl was screened 

for polyuria and dysuria. She had a history of 
previous urinary tract infection (UTI). CBC, 
biochemical profiles, PTH and ABG were normal, 
and hypercalciuria detected in urine sampling (Table 
2). She had medullary nephrocalcinosis in renal 
ultrasound. Her 5 year old brother was admitted in 
hospital for radial fracture and polyuria. He also had 
hypercalciuria, medullary nephrocalcinosis and 
significant osteoporosis in bone densitometry. Other 
reasons for polyuria were excluded in these two 
cases.  

The two family parents had no cooperation for 
screening of hypercalciuria. 

 Idiopathic hypercalciuria was suggested in these 
two families by excluding other causes of 
normocalcemic hypercalciuria such as 
granulomatous disease, malignancy, renal tubular 
acidosis, Bartter syndrome, Dent’s disease, 
hyperparathyroidism, Cushing disease, 
immobilization, Lasix abuse and vitamin D toxicity 
were excluded by history, physical exams and 
specific laboratory and radiologic exams (4, 5, 2). 

 
Table 1. 24 hours urine sampling in the first family 

Patients 
Calcium 
(mg/kg) 

Uric acid 
(mg/kg) 

PTH (10-65) 
(pg/ml) 

Index case 37 3 47 
Sister 15 7 31 
Brother1 9 10 29 
Brother2 10  40 

Table 2. 24 hours urine sampling in the second family 

Patients 
Calcium 
(mg/kg) 

Oxalate 
(mg/kg) 

Uric acid 
(mg/kg) 

PTH 
(pg/ml) 

Index case 15 1 9 40 
Brother 14 1.5 10 25 

 
DISCUSSION 

 

Idiopathic hypercalciuria is a disease 
characterized by increased urinary calcium excretion 
on a regular diet with normal serum calcium level 
and without any associated disease (2). It is a 
complex disease resulting from an interaction 
between environmental and genetic factors (9). The 
mechanisms of idiopathic hypercalciuria consist of: 

1: Increased intestinal calcium absorption due to 
high vitamin D receptor density with maximum 
velocity, primary increased production and 
sensitivity to 1,25(OH)2 D3 or secondary increased 
production due to low calcium tubular reabsorption 
and finally increased function of 1αhydroxylase 
enzyme (2, 4, 5, 10-12). Increased urinary excretion 
and low plasma level of endothelin 1 has been 
reported in this group (13). 2: Increased calcium 
excretion due to a defect of renal reabsorption in 
thick ascending limb of Henle (2, 4, 5, 7, 14). Serum 
atrial natriuretic peptide (ANP) level is low in this 
type compared to the previous group (15). 3: 
Increased calcium bone resorption (2, 4), with high 
urinary hydroxyproline. Low bone density especially 
in cases with nephrocalcinosis and hyperuricosuria 
leads to bone fracture in this group (16-18). It is 
suggested that alteration in bone metabolism and 
osteoporosis already presents in 35% of patients at 
diagnosis and N- telopeptide is one of the most 
useful markers of bone alteration in this disease (19). 
Plasma rennin activity and serum aldosterone level 
are lower in absorptive than renal type, especially 
with nephrocalcinosis (15). 

Biarchi and colleagues identified increased RBC 
calcium ATPase activity and a defect in distal renal 
tubule and intestinal Mg ATPase in these patients 
and their families (4). However, it was not the case 
in the study of Kocsis which showed no difference in 
Ca ATPase level and its activity in these patients (20). 

Idiopathic hypercalciuria is a familial disease (3, 
11) which occurs more in first degree relatives (3, 
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21) with suggested autosomal dominant inheritance 
(4, 12, 21, 22) with incomplete penetrance (2). 40% 
of adult patients have a positive family history (23). 
In a study by Hava, autosomal dominant inheritance 
suggested in renal type of idiopathic hypercalciuria, 
and not in absorptive type which means, this relates 
more to nutritional factors than genetics (24). But in 
two other researches, autosomal dominant 
inheritance suggested for absorptive type (12, 22). Of 
course, it is of importance to say that the current 
view is that, both disease mechanisms (absorptive 
and renal) occur in any patient with genetic 
hypercalciuria (2). On the other hand, other types of 
inheritance have been also reported. Goodman et al 
and some other references described polygenic 
inheritance in idiopathic hypercalciuria, relative to 
two codominant alleles, without describing any 
specific gene (3, 4, 25). Up to now, no specific 
chromosome or gene has been defined in this 
disorder. In experimental researches on rats, a 
genetic defect (ch1q 23.3- q24) (26) and suggestive 
loci on chromosomes 4, 7, 10, 14 were detected. 
Responsible genes for encoding vitamin D receptors 
and calcium sensing receptor on chromosome 7 have 
been considered for idiopathic hypercalciuria in rats 
(11, 27). In a further study by Petrucci this relation 
was not found between hypercalciuria and calcium 
sensing receptor gene (28, 29).  

In the present study, common involvement of all 
offsprings in these two families suggest autosomal 
dominant mode of inheritance with complete 
penetration in this disease and therefore it is 
recommended to screen all family members in any 
case with this problem to prevent complications such 
as renal stone. 

 
 

REFERENCES 
 

1. Butani L, Kalia A. Idiopathic hypercalciuria in 
children--how valid are the existing diagnostic criteria? 
Pediatr Nephrol. 2004 Jun; 19(6):577-582.  

2. Langman CB. Disorders of phosphorus, Calcium and 
Vit D. In: Avner ED, Harmon WE, eds. Pediatric 
nephrology. 5th ed. Philadelphia: Williams & Wilkins; 
2004. p.247-248. 

3. Coe FL, Park SJ. Pathogenesis and treatment of 
nephrolithiasis.  In: Seldin DW, Gielisch G, eds. The 
kidney 3rd ed. Baltimor: Williams & Wilkins; 2000. 
p.1856-68. 

4. Asplin JR, Farus MJ, Coe FL. Nophrolithiasis. In: 
Brenner BM, ed. The kidney 6th ed. Philadelphia: WB 
Saunders; 2000. p.1786-1789. 

5. Hruska KA. Nephrolithiasis. In: Schrier RW, ed. 
Diseases of the kidney and urinary tract. 7th ed. 
Baltimor: Williams & Wilkins; 2001. p. 798-800. 

6. Lemann J Jr, Gray RW. Idiopathic hypercalciuria. J 
Urol. 1989 Mar; 141(3 Pt 2):715-718.  

7. Farus MJ, Coe FL. Evidence for spontaneous 
hypercalciuria in the rat. Miner Electrolyte Metab. 
1979; 2: 150-154. 

8. Moore ES, Coe FL, McMann BJ, Favus MJ. Idiopathic 
hypercalciuria in children: prevalence and metabolic 
characteristics. J Pediatr. 1978 Jun; 92(6):906-910.  

9. Soylemezoglu O, Ozkaya O, Gonen S, Misirlioglu M, 
Kalman S, Buyan N. Vitamin D receptor gene 
polymorphism in hypercalciuric children. Pediatr 
Nephrol. 2004 Jul; 19(7):724-727.  

10. Favus MJ. Hypercalciuria: lessons from studies of 
genetic hypercalciuric rats. J Am Soc Nephrol. 1994 
Nov; 5(5 Suppl 1):S54-58.  

11. Hoopes RR Jr, Reid R, Sen S, Szpirer C, Dixon P, 
Pannett AA, Thakker RV, Bushinsky DA, Scheinman 
SJ. Quantitative trait loci for hypercalciuria in a rat 
model of kidney stone disease. J Am Soc Nephrol. 
2003 Jul; 14(7):1844-1850.  

12. Hamed IA, Czerwinski AW, Coats B, Kaufman C, 
Altmiller DH. Familial absorptive hypercalciuria and 
renal tubular acidosis. Am J Med. 1979 Sep; 67(3):385-
391.  

13. Nicolaidou P, Georgouli H, Getsi V, Tsapra H, 
Psychou F, Matsinos YG, Zeis PM, Gourgiotis D. 
Urinary excretion of endothelin-1 in children with 
absorptive idiopathic hypercalciuria. Pediatr Nephrol. 
2003 Nov; 18(11):1157-1160. 

14. Tsuruoka S, Bushinsky DA, Schwartz GJ. Defective 
renal calcium reabsorption in genetic hypercalciuric 
rats. Kidney Int. 1997 May; 51(5):1540-1547.  

15. Nicolaidou P, Nyktari G, Georgouli H, Athanassaki K, 
Garoufi A, Papadimitriou A, Kavazarakis E, 
Karpathios T. Atrial natriuretic peptide in children with 
idiopathic hypercalciuria. Pediatr Nephrol. 2000 Aug; 
14(8-9):853-855.  

www.SID.ir



Arc
hi

ve
 o

f S
ID

Inheritance of idiopathic hypercalciuria  

360   Acta Medica Iranica, Vol. 44, No. 5 (2006) 

16. Polito C, Iolascon G, Nappi B, Andreoli S, La Manna 
A. Growth and bone mineral density in long-lasting 
idiopathic hypercalciuria. Pediatr Nephrol. 2003 Jun; 
18(6):545-547.  

17. Freundlich M, Alonzo E, Bellorin-Font E, Weisinger 
JR. Reduced bone mass in children with idiopathic 
hypercalciuria and in their asymptomatic mothers. 
Nephrol  Dial  Transplant.  2002  Aug;  17(8): 1396-
1401.  

18. Lawoyin S, Sismilich S, Browne R, Pak CY. Bone 
mineral content in patients with calcium urolithiasis. 
Metabolism. 1979 Dec; 28(12):1250-1254.  

19. Penido MG, Lima EM, Marino VS, Tupinamba AL, 
Franca A, Souto MF. Bone alterations in children with 
idiopathic hypercalciuria at the time of diagnosis. 
Pediatr Nephrol. 2003 Feb; 18(2):133-139.  

20. Kocsis I, Vasarhelyi B, Heninger E, Szabo A, Reusz 
G, Tulassay T. Abundance and activity of Ca2+-
ATPase in hypercalciuric children. Pediatr Nephrol. 
2001 Sep; 16(9):739-741.  

21. Coe FL, Parks JH, Moore ES. Familial idiopathic 
hypercalciuria. N Engl J Med. 1979 Feb 15; 
300(7):337-340.  

22. Pak CY, McGuire J, Peterson R, Britton F, Harrod MJ. 
Familial absorptive hypercalciuria in a large kindred. J 
Urol. 1981 Dec; 126(6):717-719.  

23. Lerolle N, Coulet F, Lantz B, Paillard F, Houillier P, 
Soubrier F, Gattegno B, Jeunemaitre X, Ronco P, 
Rondeau E.  No  evidence  for  point  mutations  of  the  

calcium-sensing receptor in familial idiopathic 
hypercalciuria. Nephrol Dial Transplant. 2001 Dec; 
16(12):2317-2322.  

24. Harangi F, Mehes K. Family investigations in 
idiopathic hypercalciuria. Eur J Pediatr. 1993 Jan; 
152(1):64-68.  

25. Goodman HO, Holmes RP, Assimos DG. Genetic 
factors in calcium oxalate stone disease. J Urol. 1995 
Feb; 153(2):301-307.  

26. Reed BY, Heller HJ, Gitomer WL, Pak CY. Mapping 
a gene defect in absorptive hypercalciuria to 
chromosome 1q23.3-q24. J Clin Endocrinol Metab. 
1999 Nov; 84(11):3907-3913. 

27. Vezzoli G, Tanini A, Ferrucci L, Soldati L, Bianchin 
C, Franceschelli F, Malentacchi C, Porfirio B, Adamo 
D, Terranegra A, Falchetti A, Cusi D, Bianchi G, 
Brandi ML. Influence of calcium-sensing receptor gene 
on urinary calcium excretion in stone-forming patients. 
J Am Soc Nephrol. 2002 Oct; 13(10):2517-2523.  

28. Lerolle N, Coulet F, Lantz B, Paillard F, Houillier P, 
Soubrier F, Gattegno B, Jeunemaitre X, Ronco P, 
Rondeau E. No evidence for point mutations of the 
calcium-sensing receptor in familial idiopathic 
hypercalciuria. Nephrol Dial Transplant. 2001 Dec; 
16(12):2317-2322.  

29. Petrucci M, Scott P, Ouimet D, Trouve ML, Proulx Y, 
Valiquette L, Guay G, Bonnardeaux A. Evaluation of 
the calcium-sensing receptor gene in idiopathic 
hypercalciuria and calcium nephrolithiasis. Kidney Int. 
2000 Jul; 58(1):38-42. 

 
 

www.SID.ir


