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Abstract 

Idiopathic Infantile Hypercalcemia (IIH) is a rare genetic disease which cardinal features is 

failure to thrive, polyuria, dehydration, vomiting, seizures, lethargy, comma and if unrecognized and 

untreated may result in death.  

Laboratory investigations show hypercalcemia, hypercalciuria, elevated values of 1, 25 (OH) 

D3 and suppressed levels of parathormon.  Ultrasound study usually reveals bilateral medullary 

echogenicity typical for nephrocalcinosis. Emergency treatment consists from large hydration, 

prednisolone, calcitonin and biphosphonates, which were used with success. In this report we present 

a 6 month old female infant who came to our attention due to growth delay as a consequence of  

polyuria, vomiting and poor apetite.  

Dietary management with withdrawal of vitamin D and reduction of calcium intake 

significantly improved  the general health status and normalized the serum biochemistry. The 

diagnosis was established with mutational analysis of the CYP24A1 gene.   
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Introduction 

The cardinal features of Idiopathic Infantile Hypercalcemia (IIH) are failure to thrive, 

polyuria, dehydration, vomiting, seizures, lethargy and in most severe cases coma and death [1, 2, 3, 

4]. Laboratory studies show hypercalcemia, hypercalciuria, elevated levels of 1,25 (OH) D3 and 

suppressed levels of parathormon.  

Often there is diagnostic confusion with William Beuren syndrome which has similar clinical 

and laboratory features, but these patients have typical dysmorphic features (elfin face).  

The infants with IIH are sensitive to regular prophylactic doses of vitamin D. Therefore 

vitamin D prophylaxis and supplements should be immediately withdrawn in order to prevent 

hypercalcemia and nephrocalcinosis. The mild clinical fcatures in some  infants may lead to delay of 

the diagnosis. In this report work we present a 6 month old female infant whose clinical diagnose of 

IIH was genetically confirmed with the mutational analysis of the CYP24A1 gene.  

 

Case report 

A 6 month old female infant from Albanian ethnicity attracted the medical attention of her 

pediatrician due to failure to thrive, vomiting, dehydration and poor appetite.  Her growth parameters 

were as follows: weight 4.4 kg (<3
rd

 percentile), length: 56 cm (5
th
 percentile). The laboratory 

parameters showed normal hematology parameters, no disturbances in acid base status and normal 

anion gap (14.0 mmol/l).  

Biochemical analysis: Glucose 4.5 mmol/l, Urea 4.2 mmol/l, Na 138 mmol/l, K 4.8 mmol/l, 

Cl 104 mmol/l, Ca 3.89 mmol/l, Mg 0.7 mmol/l, Cholesterol 3.1 mmol/l, Tryglicerides 0.77 mmol/l, 

uric acid 242 umol/l, total proteins 62 g/l, Albumen 42 g/l, AST 45 U/l, ALT 41 U/l, LDH 695 U/l. 

ALKP 136 U/l, CK 24 U/l, Total bilirubin 3 umol/l, PTH extremely low < 3 pg/ml; Urine: Glucose 

<0.6 mmol/l, Urea 50.1 mmol/l, Na 18 mmol/l, K 12.6 mmol/l; Ca 2.25 mmol/l, Mg 0.8 mmol/l, uric 

acid 1160 mmol/l, creatinine 0.85 mmol/l, osmolality 66.7 m Osm/kg. Calcium/creatinine ratio was 

2.68mmol/mmol(normal<2.2).
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Kidney ultrasonography showed bilateral medullary hyperechogeneicity consistent with 

nephrocalcinosis (Fig 1).  

 

 

 

Figure 1. Bilateral medullary nephrocalcinosis 

 

 

The both parents and sister had normal kidney ultrasound pattern. The vitamin D prophylaxis 

and all supplements containing vitamin D were immediately withdrawn and calcium intake reduced. 

The baby was fed with a special milk formula.  

Two months later the baby was again seen at the outpatient Clinics and showed marked 

improvement of the growth and biochemical parameters; the weight of the baby was 7350 gr and 

length: 71 cm. Serum calcium was 3.2 mmol/l, but parathormon was still suppressed at (PTH 

<3.0 pg/ml). Urine calcium/creatinine ratio was within referent values.  

At the age of 8.5 months her weight was 10.2 kg, and length: 78 cm. This time her serum 

calcium was within referent values 2.62 mmol/l, but PTH < 3 pg/ml. The mutational analysis revealed 

typical homozygous Central European mutation E143del in CYP24A1 gene. The both parents and 

healthy sister were heterozygous carriers of this mutation.  

 

Discussion 

The ulstrasound pattern of bilateral medullary hyperechogenecity is the result of calcium 

oxalate deposits which result in neprocalcinosis. Rarely medulary hyperechigenecity is due to urate 

deposits. In our patient uric acid nephropathy was excluded based on normal serum urate levels. 

Nephrocalcinosis is the challenging item for nephrologist due to the very heterogeneous etiology.  

The most common etiological factor is distal renal tbular acidosis (DRTA) which may be 

complete (overt) or incomplete. [5,6]. We easily excluded DRTA since our patient had normal plasma 

bicarbonate and low urine pH <5.5  
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Hypercalcemia and  low PTH levels guided us to the diagnosis of idiopathic infantile 

hypercalcemia. Generaly idiopathic infantile hypercalcemia (IIH) presents early in the infancy with 

failure to thive, dehydration crisis due to polyuria, constipation, hypotonia,  seizures, comma and in 

most severe cases with death if not recognized and treated promptly.  

It is very important to differentiate IIH from William Beuren syndrome which has similar 

renal phenotype (medullary nephrocalcinosis, hypercalcemia, hypercalciuria, suppressed PTH).  

Children with Williams Beuren syndrome have typical facial dysmorphy (elfin face), 

congenital cardiopathy and intellectual disability. The genetic basis of this syndrome has already been 

established, that is microdeletion of the 7
th
 chromosome (7q11.23) which encompass elastin and 

additionally 27 genes [7, 8, 9]. The pathophysiology and genetics of IIH had been confused for many 

decades until group from Muenster (Germany) published report in New England Journal of Medicine 

in 2011 and found that majority of patients with IIH had mutation CYP24A1 gene.  

These gene codes 24 hydroxylase, an enzyme involved in degradation pathway of the vitamin 

D metabolism. To validate their finding they tested adult patients from former German Democratic 

Republic who had been treated in infancy with high prophylactic parenteral dosis of cholecalciferol ( 

2 million units during the first two years) and who had developed signs of vitamin D toxicity. As 

expected these patients carried CYP24A1 mutation [10]. 

 IIH was considered as exclusively infantile disease but further  reportes described adult 

patients with idiopathic calcium oxalate stones or unclear nephrocalcinosis who also had mutations in 

the CYP24A1 gene.  

Interestingly they had variable clinical presentation – with hypercalciuria, normal serum 

calcium levels or transitory mild hypercalcemia, but PTH values were persistently low [11, 12].  

Our patient was found to have bilateral medullary nephrocalcinosis. Her growth and health 

status during the first year of life were disturbed due to polyuria, vomiting and poor apetite. 

Withdrawal of vitamin D and reduction of calcium intake had benefitary effect on the general health 

status and normalization of the serum biochemistry.  

In patients with severe clinical presentation one should implement large hydration, 

prednisolone, calcitonin and biphosphonates, which were used with success [13, 14, 15].  

Another interesting approach is treatment with ketoconazole which reduces 1, 25 (OH) D3 

levels and corrects hypercalcemia in primary hyperparathyroidism and granulomatosus disorders [16]. 

Beside low calcium diet and avoidance of Vitamin D supplements, there is recommendation for sun 

protection, since inactivation of Vitamin D compounds seems to be the primary problem in patients 

with IIH and CYP24A1 gene mutations [17, 18].   

Patients who suffered from IH have a greater risk of progressive chronic kidney disease and 

nephrocalcinosis. In a study from Poland the long-term outcome was assessed in 18 patients with an 

average age of 23.8 years (age range 2-34)[19].  

The average glomerular filtration rate (GFR) was 72 mL/min/1.73 m2 (range 15-105). Two 

patients developed ESRD and underwent renal transplantation. A GFR <90 mL/min/1.73 m2 was 

found in 14 patients (77%), whereas a GFR <60 mL/min/1.73 m2 was seen in 5 patients (28%), 

including 2 adults after renal transplantation. Three of 18 patients still had serum calcium levels >2.6 

mmol/L. A renal ultrasound revealed nephrocalcinosis in 16 of 18 (88%) patients, however, mild 

hypercalciuria was detected in only one subject. 

In our patient the diagnosis was confirmed with the analysis of the CYP24A1 gene 

(homozygous E141del mutation). This mutation was reported in the infantile form of the disease by 

Schlingmann et al. and is typical for the Central and Estearn European populations [10, 20, 21].  

Genetic diagnosis is important to confirm the clinical diagnosis, for genetic counselling and 

for prenatal or postnatal diagnosis in next pregnancies in order to implement appropriate dietary 

measures in homozygous mutation carriers.  
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