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p.Cys575Tyr variation in the CaSR gene

Ismail Dundar?,
Nurdan Ciftci’,

Emine Camtosun’,

Mustafa Dogan?,
Aysehan Akinci'

Leman Kayas',

Inonii University, Faculty of Medicine, Department of Pediatric Endocrinology, Malatya, Tiirkiye
Basaksehir Cam and Sakura City Hospital Medical Genetics Clinic, Istanbul, Tiirkiye

Received 22 August 2022; Accepted 06 November 2022
Available online 28.11.2022 with doi: 10.5455/medscience.2022.08.193

Copyright@Author(s) - Available online at www.medicinescience.org
Content of this journal is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International.

Abstract
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Familial hypocalciuric hypercalcemia (FHH) is a benign disease associated with heterozygous inactivating mutations in the calcium-sensing receptor (CaSR) gene. This
article presents a girl with heterozygous p.Cys575Tyr variation in the CaSR gene. The serum calcium level of a 9.2-year-old girl was 12.4mg/dl in incidental laboratory
analysis. On the same occasion, the serum parathyroid hormone (PTH) level was 45 pg/ml, 25(OH) vitamin D level 24.2ng/ml, 1.25 dihydroxy vitamin D level 22pg/ml,
and urinary Ca/creatinine ratio <0.01. The ultrasonographic evaluation of the urinary system was unremarkable. The clinical and laboratory findings pointed towards FHD.
A heterozygous p.Cys575Tyr (c.1724G>A) variation was detected in the patient's CaSR gene, which was reported before, but no clinical manifestations were specified. In
children with asymptomatic hypercalcemia, the diagnosis of FHH should be considered if the PTH level is normal or high and the urinary calcium is low.
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Introduction

Familial hypocalciuric hypercalcemia or familial benign
hypercalcemia (FHH) is an inherited disease that involves lifelong
hypercalcemia, usually mild, and resistance of hypercalcemia to
subtotal parathyroidectomy [1]. FHH is encountered in 3 types.
FHHI is caused by loss-of-function mutations of the calcium-
sensing receptor (CaSR) [2], type 2 FHH is caused by inactivating
mutations in the GNA11 gene, which encodes the G-protein all
subunit [3], and type 3 FHH is caused by inactivating mutations in
the AP2S1 gene encoding the sigma 1 (AP2s) subunit [4]. While
the phenotypes of these different subtypes of FHH are generally
similar, some cases of type 3 FHH carrying the AP2S1 mutation
are more symptomatic [5]. Type 1 FHH is characterized by mild
to moderately elevated serum calcium levels, inappropriately
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elevated serum parathormone, and decreased daily urinary calcium

excretion[6]. Most cases of type | FHH do notrequire any treatment.
However, recent studies have suggested that calcimimetic drugs
can be used when treatment is needed [7]. This article reports a
case thought to have familial hypocalciuric hypercalcemia due
to moderate hypercalcemia, inappropriate normal parathormone
level, and a marked decrease in daily urinary calcium excretion,
and diagnosed with heterozygous p.Cys575Tyr(c.1724G>A)
variation in the CaSR gene in the genetic study, which has been
reported in the literature before, but no clinical manifestations
were specified.

CASE REPORT

A 9.2-year-old girl with no pre-existing disease was evaluated
because of her short stature, and hypercalcemia was detected
coincidentally in her biochemistry tests. Thereupon, she was
examined for the etiology of hypercalcemia. Detailed history
taking and systems examination revealed no complaints that could
be associated with hypercalcemia. There was no consanguinity
between the mother and father, and the patient was born 3300 grams
by normal vaginal delivery following an uneventful pregnancy and
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had normal neuromotor development. She had one healthy sibling.
There was no family history of kidney stones or hypercalcemia.

Discussion

Familial hypocalciuric hypercalcemia (AHH) is an autosomal
dominant disease that develops due to an inactivating heterozygous
mutation in the calcium-sensitive receptor (CASR) gene on the
third chromosome. Biochemical findings are very low urinary
calcium excretion, slightly increased magnesium levels, normal or
somewhat increased parathormone (PTH) levels, normal vitamin
D levels, and moderately increased serum calcium (Ca+) levels
[2,8,9]. CaSR (Calcium sensing receptor) is a G-protein coupled
receptor that plays an essential role in maintaining calcium
homeostasis [10]. It has been suggested that the calcium balance
setpoint shifts to higher values with decreased sensitivity of the
CaSR receptor. This situation is incompatible with hypercalcemia,
and a decrease in calcium excretion in the urine is observed
with an increase in parathormone levels [6,11]. The most
prominent laboratory disorder is hypocalciuria. A daily urinary
calcium-creatinine clearance ratio of <0.01 is diagnostic [12].
Considering the clinical and biochemical overlap with primary
hyperparathyroidism cases, genetic testing for GNA11 and AP2S1
should be performed primarily if the CASR gene and CASR gene
are negative for suspected FHH cases [8].

The patient, who applied to our clinic due to short stature and
coincidentally found to have hypercalcemia, initially suggested
primary hyperparathyroidism due to the inappropriately suppressed
serum parathormone levels. However, the lack of a clinical picture
of hypercalcemia and the urine calcium/creatinine clearance ratio
<0.01 made us think of the diagnosis of FHD. No nephrocalcinosis
and/or nephrolithiasis was detected in the kidney USG. Also, no
osteopenia was observed on direct radiographs. Regarding FHH
with autosomal dominant inheritance, the serum calcium levels of
the parents and siblings were normal. There was no family history

Table 1. Laboratory values of the patient during diagnosis and follow-up
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of fractures or kidney stones. Hypercalciuria can be observed due
to being thyrotoxic when urine calcium is examined or because of
medications such as furosemide [13,14]. Our patient was euthyroid
when her urinary calcium/creatinine clearance ratio was measured,
and she did not have a history of drug use.

Hypercalcemia in AHH is usually mild, and therefore, these
patients can live for a long time undiagnosed without causing any
clinical disorder [8]. In the follow-up of our case, saline twice
the maintenance fluid and furosemide at 1 mg/kg/dose every
6 hours were administered intravenously for 3 days. Since the
serum Ca level did not decrease adequately with these treatments,
pamidronate infusion at an amount of 0.5 mg/kg/day was initiated.
With this therapy, the serum Ca level could only decrease to 11.7
mg/dl. The blood calcium increased again to 12.4mg/dl after
two weeks. In the genetic study for FHH disease, heterozygous
p-Cys575Tyr(c.1724G>A) variation was detected in the patient's
CaSR gene. This variant was associated with familial hypocalciuric
hypercalcemia phenotype with clinical significance (Accession
Number: VCV000410335) in ClinVar in 2016, but detailed data
were not shared (Table 2). The literature search revealed no other
case with this variant. This report contributes to the literature by
presenting the clinical and laboratory findings of our case in detail.
Furthermore, no variation was detected in the genetic analysis of
the parents.

In FHH, no special treatment is required because calcium is not
usually very high and does not cause symptoms, and kidney
complications are not expected due to hypocalciuria. Cinacalcet
is a positive allosteric modulator of CASR. Calcium levels
may return to normal levels in patients with FHD who use this
drug. Cinacalcet can be used in patients with FHH who have
symptoms suggestive of hypercalcemia or hyperparathyroidism
(11,13,14,15). No progressive skeletal demineralization or renal
injury was observed, and thus, our patient is followed up without
any treatment.

Ca (mg/dl) P (mg/dl) Mg (mg/dl) ALP (U/L) PTH (pg/mL) Vitamin D [25(OH)D] ng/ml Spot Urine Ca/Cr ratio
At diagnosis 12.4 3.5 2.4 263 45 24.2 0.01
3rd week 12.93 2.86 2.9 233 37.4 15.8 0.01
6" week 12.38 2.83 2.5 250 42 12.8 0.01
9" month 12 32 2.5 273 51.4 - 0.012
12" month 12.3 2.9 2.5 324 50.4 12.6 0.01

Ca: Calcium, P: phosphorus, Mg: magnesium, ALP: alkalen fosfataz, PTH: parathyroid hormone, Ca/Cr ratio: calcium to creatinin ratio

Table 2. The entire exome dataset including Genome Aggregation Database (gnomAD), conservation score (GERP), predictions of pathogenicity based on ACMG

recommendations

GENE CASR
Transcript ID NM 001178065.2
dbSNP rs1553768736
Variant ¢.1724G>A (p.Cys575Tyr)
Variant location Exon 6
Variant type Missense
MutationTaster Disease-causing
PROVEAN Damaging

SIFT Damaging
gnomAD (exomes) Not found
ClinVar Uncertain significance
Conservation Conserved
DANN score 0.9905

GERP score NR: 6.17; RS: 6.17
ACMG classification Likely pathogenic

ACMG pathogenicity criteria

PM1, PM2, PP2, PP3

gnomAD: Genome Aggregation Database

ACMG: The American College of Medical Genetics and Genomics
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Conclusion

Familial hypocalciuric hypercalcemia is a benign disease that does
not cause any complications. In most cases, calcium and PTH levels
remain stable. Although it is among the rare causes, AHH should
be kept in mind when investigating the etiology of hypercalcemia.
To confirm the diagnosis, it is recommended to determine the type
of CaSR gene inactivating mutation by genetic analysis.
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