
Table 1. Biochemical features of the FHH proband and siblings
Reference 
range

s-Ca  
(8,6-10.2 
mg/dl)

s-P  
(2.5-4.5 
mg/dl)

s-Alb  
(3.5–5.2  

g/dl)

s-Crea 
(0.6-1.1 
md/dl)

s-Mg  
(1.6-2.4 
mg/dl)

s-PTH  
(8-76  

pg/ml)

25(OH)D
(>30 ng/ml)

u-Ca 
(100-300 
mg/24h)

u-Crea 
(0.8-1.8 
g/24h)

s-alp 
(48-141 

U/L)

CaCl/
Crea. Cl.

Z1 10.8 3.4 3.9 0.8 2.1 70 19 110 1.1 69 0.007
Z2 10.3 3.9 4.2 0.7 2.3 61 15 90 1.3 55 0.004
Z3 10.6 2.8 4.4 1 1.9 66 18 80 0.9 76 0.008

Ca: calcium; P: phosphate; Alb: albumin; crea: creatinine; Mg: magnesium; PTH: parathormone; alp: alkaline phosphate; s: serum; 
u: urine.
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autosomal dominant hypocalcaemia with hypercalciuria 
(ADHH).1 Familial hypocalciuric hypercalcaemia 
is a rare benign condition inherited as an autosomal 
dominant trait caused by inactivating mutations of 
the CASR gene. FHH is characterized by a mod-
est elevation of the serum calcium (serum calcium 
within 10% of the upper limit of normal), moderate 
hypophosphataemia, relative hypocalciuria (urinary 
calcium/creatinine clearance ratio <0.01) and non-
suppressed PTH levels.2,3 FFH patients are mostly 
asymptomatic and the disorder is often diagnosed 
during a routine blood test. We report a novel muta-
tion of the CASR gene in three siblings with FHH 
from a Greek island (Nisyros).

Materials and methods 

Patients
The first patient, a 60-year old women, was referred 

because of a mild case of hypercalcaemia. Biochemical 
tests showed an elevation of her serum Ca and PTH 
levels and decreased urine calcium levels (Table 1). 
Family screening revealed that the two other siblings, 
a 50-year old sister and a 68-year old brother, had 
the same biochemical features. FHH was suspected 
and a genetic analysis was performed.

DNA extraction
Venous blood samples were collected from the 

proband and her family members. Blood DNA was 
extracted from 3ml peripheral blood using the QIAamp 
Blood Kit (Qiagen, Hilden, Germany). The study was 
developed in agreement with the policy statement of 
the Declaration of Helsinki and performed with the 
approval of the Committee on Biomedical Ethics of 
the University of Athens (Greece). Written informed 
consent was obtained from all subjects.

Sequencing analysis of the CaSR gene
DNA sequence of the CaSR gene of the proband 

was analyzed by PCR amplification of all coding 
exons and intron-exon junctions for the CaSR gene 
(Gen Bank Accession number NM:000388.3) and 
direct sequencing of PCR products. The identified 
mutation was also evaluated in the patient’s family 
members by PCR-based sequencing. Exon 4 was 
amplified by two PCR reactions which produce two 
overlapping PCR products. The primers used were 
forward: 5΄-GGTCAGTTATGCC TCCTCCA-3΄ and 
reverse: 5΄-CCTTCAGAGCGAATCCAATG-3΄ for 
the first amplicon of 479bp and forward: 5΄-GCCAT-
GCCTCAGTACTTCCA-3΄ and reverse: 5΄-CGCCT-
CAACTTTCTTGATGTC-3΄ for the second ampli-
con of 456bp. For exon 7 a PCR reaction of 316bp 
amplicon was generated with forward and reversed 
primers, 5΄-GAGTTGTCCCCAGCACTTGT-3΄ and 
5΄-GCAACCACAGAAACAC-AAGG-3΄ respectively, 
while for intron 3 a 275bp PCR amplicon was generated 
with, forward: 5΄-CCCTCTACGATTGCTGTGGT-3΄ 
and reverse: 5΄-TCATTGATATTGTGGACACTG-
GA-3΄. Τhe PCR conditions were 1 cycle of 2 min 
at 94ºC, and 30 cycles of 30 s at 94ºC, 30 s at 60ºC 
and 90 s at 72ºC for followed by 1 cycle at 72ºC for 7 
minutes. PCR products were electrophoresed through 
3% agarose gels and were directly sequenced and read 
in both directions using the BigDye® Terminator v3.1 
ready reaction sequencing kit and ABI model 3730xl 
DNA Analyzer (Applied Biosystems, USA) according 
to the manufacturer’s instructions.

Results

Table 1 summarizes the biochemical tests of the 
three siblings. All three siblings exhibited normal 
serum magnesium values and 25(OH)vitamin D levels 
at the lower limit of the normal range (Table 1).


