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The Case | Hypercalcemia in a 60-year-old male
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Hypercalcemia (3.0 mmol/l), elevated parathyroid hormone
concentrations (PTH, C-assay, 49 pg/ml), and hypercalciuria
(10.0 mmol/24 h) were found in 1983 in a 31-year-old male,
who at that time presented with kidney stones and moderate
nephrocalcinosis. Given the combination of high serum
calcium along with elevated PTH, primary hyperparathy-
roidism was diagnosed, and the patient underwent partial
parathyroidectomy in 1984 (histology not available). Despite
this surgical intervention and the ensuing drop in serum
calcium, over the following years repeated episodes of
hypercalcemia occurred, severe nephrocalcinosis developed
(Figure 1), and renal function deteriorated to chronic kidney
disease (CKD) stage 4. Serum calcium was again elevated
and PTH inadequately non-suppressed and in the normal
range in 2005 (Table 1). Furthermore, serum 1.25-vitamin D
was in the high-normal range. An extended and thorough
workup did not reveal the cause of the patient’s hypercalce-
mia. Given the absence of a therapeutic success under
cinacalcet and other calcium-lowering drugs (loop diuretics,
bisphosphonates), total parathyroidectomy was finally

performed in 2006 (Table 1). At that time, the histological
analysis revealed normal parathyroid tissue.

Interestingly, after cessation of calcitriol, which had been
given for the prevention of hungry-bone syndrome after the
second parathyroidectomy, and the concomitant start of a
self-chosen low calcium diet from 2006 on, the patient has
remained normocalcemic and his kidney function stable.

What do you suspect as the cause of this patient’s hypercalcemia, which was finally
diagnosed in 2012, at the age of 60?
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Figure 1 | Plain abdominal radiograph showing
severe bilateral nephrocalcinosis in 2012.

Table 1 | Main available serum values after first and second
PTX and between the two surgeries

Normal
range

1984 Before
1st PTX

1984 After
1st PTX 1994

2005 Before
2nd PTX

2006 After
2nd PTXa 2012

Calcium,
mmol/l

2.1–2.55 3.5 2.6 2.64 3.06 2.48 2.32

Phosphate,
mmol/l

0.74–1.55 NA NA 0.96 1.12 0.82 0.90

Creatinine,
mmol/l

59–104 134 NA 139 308 255 281

1.25-Vitamin
D, pg/ml

48–160 NA NA NA 114 28 34

PTH, pg/ml 10–73 NA NA NA 50 o3 16
PTH (C-assay) 440 58 NA NA NA NA NA

Abbreviations: NA, not available; PTH, parathyroid hormone; PTX, parathyreoidectomy.
aValues after stopping calcitriol (administered for the prevention of hungry-bone
syndrome).

SEE NEXT PAGE FOR ANSWERS

Kidney International (2014) 85, 219–221 219

http://dx.doi.org/10.1038/ki.2013.184
mailto:andreas.pasch@insel.ch
http://www.kidney-international.org


The Diagnosis | Idiopathic infantile hypercalcemia

Our patient suffers from idiopathic infantile hypercalcemia
(IIH) due to a homozygous loss-of-function mutation
(R396W) in the CYP24A1 gene (Figure 2).

This case is uncommon for three reasons: (i) the detection
of IIH in advanced adulthood,1 (ii) the association of IIH
with autonomous parathyroidal function/non-suppressed
PTH, and (iii) the successful treatment of hypercalcemia,
elevated PTH, as well as elevated 1.25-vitamin D concen-
trations by repeated parathyroidectomies and a self-chosen
low calcium diet.

IIH was first described in the 1950s during the routine
administration of up to 4000 IU/day vitamin D to infants for
the prophylaxis of rickets.2 In some infants, this treatment
led to symptomatic hypercalcemia, suppressed PTH, and

hypercalciuria-related nephrocalcinosis and nephrolithiasis.
Loss-of-function mutations in the gene encoding the 25-
vitamin D 24-hydroxylase (CYP24A1) were finally identified
as the cause of this ‘hypersensitivity to vitamin D’,3 which
leads to enhanced intestinal calcium uptake, hypercalcemia,
and hypercalciuria. Accordingly, the retrospectively noticed
parallel courses of calcium and serum 1.25-vitamin D
concentrations were key to the diagnosis of IIH in our
patient (Figure 3).

The classical presentation of IIH in children and infants
includes low/suppressed PTH concentrations. Whether
elevated serum PTH concentrations are a common feature
of IIH in adulthood, or whether the combination encoun-
tered in our patient represents a rare syndromal association,
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Figure 2 | Electropherogram of the patient’s mutation in the CYP24A1 gene. (a) Wild-
type (wt) sequence, and (b) mutated homozygous R396W mutation in our patient.
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Figure 3 | Serum calcium and 1.25-vitamin D concentrations,
2004–2012. Parathyroidectomy (PTX) was performed in 2005,
and calcitriol administered for the prevention of hungry-bone
syndrome thereafter (until January 2006). Following the
cessation of calcitriol, the patient started a low calcium diet.
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is currently unknown. The functional relevance of the
elevated PTH concentrations in our patient was likely the
continuous stimulation of 1-hydroxylation of 25-vitamin D.
The two parathyroidectomies eliminated this stimulus and
thereby lowered serum 1.25-vitamin D, and concomitantly
also serum calcium concentrations. Why the elevated serum
concentrations of 1.25-vitamin D and calcium did not exert
their physiological negative feedback on PTH secretion before
the parathyroidectomies in our patient is not known.
Hypothetically, a setpoint change of the parathyroidal
response might have played a role in this regard.

We suspect the autonomous parathyroidal function not to
be disease-related by pure chance, as the 1-year-older
sister of the patient who carries the same homozygous
mutation had also undergone parathyroidectomy for
primary hyperparathyroidism. Following the recurrence of
hyperparathyroidism along with hypercalcemic crises in the

due course, her disease is currently under control and stable
under cinacalcet.

We advocate that IIH should be considered in adults with
otherwise unexplained hypercalcemia and the diagnosis
sought by sequencing the CYP24A1 gene. Avoiding sunlight
exposure, as well as dietary vitamin D and dietary calcium
may stabilize serum calcium concentrations and kidney
function in IIH.
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