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LETTER TO THE EDITOR

The metabolism of vitamin D is complex and is precise-
ly controlled. Vitamin Dj is either produced in the skin
from 7-dehydrocholesterol under the influence of UVB
light or must be obtained exogenously from food (e.g.,
fish). Vitamin D3 produced in the skin or ingested with
food together with vitamin D, is bound to the vitamin
D-binding protein (VDBP) in the plasma and transport-
ed to the liver. In the liver, vitamin Dj is first converted
by 25-hydroxylase to the 25-hydroxy-vitamin-Ds
(25(0OH)Ds = calcifediol). In a second hydroxylation
step in the kidneys, 25(OH)D; is converted to the bio-
logically very active metabolite 1,25-dihydroxy-vita-
min-Ds (1,25(OH),D; = calcitriol). Vitamin D plays an
essential role in the regulation of calcium homeostasis.
When calcium blood levels decrease, parathyroid hor-
mone (PTH) is secreted in the blood resulting in a re-
lease of calcium from bone and an increase of intestinal
calcium resorption. The increase of the intestinal calci-
um resorption is caused by the active metabolite
1,25(0OH);D3, which is achieved through hydroxylation
of 25(OH)Ds in the kidneys.

Both metabolites, 25(OH)D3 and 1,25(OH),;Ds, can be
degraded by the mitochondrial cytochrome P450 en-
zyme, a 24-hydroxylase, which is encoded by the CYP-
24A1 gene [1]. This hydroxylation results in the forma-
tion of 24,25-dihydroxyvitamin D3 (24,25(OH),D;) and
1,24,25-trihydroxyvitamin D3 (1,24,25(0H);D3) [2].
Genetic CYP24A1 variants with a reduced enzymatic
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activity have been reported to cause hypercalcemia in
children and adults [3]. Loss-of-function mutations in
the CYP24A41 gene are associated with 24-hydroxylase
deficiency. Affected individuals have undetectable
24,25(0OH),;D; concentrations and are characterized by
calcium levels in the upper normal range or higher com-
bined with inappropriately high levels of 25(OH)D3 and
1,25(0OH),Ds [3]. This can lead to hypercalciuria and
suppression of PTH [4]. The expression of the pheno-
type of these genetic variants is promoted by exposure
to sunlight and vitamin D supplementation [4]. In the
United Kingdom in the 1950s, a sharp increase in idio-
pathic infantile hypercalcemia (IIH) - also known as
Lightwood syndrome - was observed in connection with
the introduction of milk enriched with vitamin D3 [5].
The infantile hypercalcemia type 1 (HCINF1) as one
type of IIH is a rare subtype of hypercalcemia caused by
loss-of-function mutations of the catabolic CYP24A41
enzyme [6]. In affected individuals with HCINF1, the
R396W mutation in the CYP24A41 gene is one of the
most frequent observed mutations [7]. To date, more
than 50 disease-causing mutations of CYP24A41 have
been described in the literature [3]. HCINF1 presents
with hypercalcemia and high urinary calcium losses re-
sulting in nephrolithiasis and nephrocalcinosis [6]. Dif-
ferent clinical manifestations at different life stages are
described in the literature [8]. Hypercalcemia due to
CYP24A1 loss-of-function mutations is a rare disease
resulting in an age-dependent phenotype, which can be
exacerbated by different trigger factors (e.g., pregnancy,
vitamin D supplementation) [9].

Although CYP24A41 mutations are rare, clinicians must
be aware that patients with hypercalcemia and low PTH
levels, which present with nephrolithiasis or nephrocal-
cinosis, could be carriers of pathogenic CYP2441 muta-
tions. A greater awareness among clinicians for patients
presenting with atypical biochemical profile, testing for
CYP24A1 mutations included, may establish a definitive
diagnosis.
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