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SUMMARY
Hypercalcaemia is frequently observed in patients with
sarcoidosis. This is classically attributed to ectopic
production of 1,25 dihydroxy vitamin D by sarcoid
granulomas. We present a case of sarcoidosis-related
hypercalcaemia with normal vitamin D levels. In this
patient, production of parathyroid hormone-related
peptide (PTHrp) was the cause for sarcoidosis-induced
hypercalcaemia. As such, plasma PTHrp levels were
increased and bone marrow granulomas stained
positively for PTHrp expression. Medium-dose
prednisolone treatment improved symptoms of sarcoidosis
and normalised serum calcium, and PTHrp concentrations.
Thus, production of PTHrp may be the cause for
hypercalcaemia in some patients with sarcoidosis.

BACKGROUND
Sarcoidosis is an inflammatory disease of unknown
aetiology, characterised by the presence of non-
caseating granulomas, that primarily affects the
lungs, although it may also manifest at extrapul-
monary sites.1 Hypercalcaemia, present in 10–20%
of patients, is due to parathyroid hormone
(PTH)-independent production of 1,25-dihydroxy
vitamin D by granuloma histiocytes.2 We describe
an alternative cause for hypercalcaemia in a patient
with sarcoidosis.

CASE PRESENTATION
A 67-year-old man was referred to our department
with fatigue and weight loss. His history included
myocardial infarction and peripheral artery occlu-
sive disease more than a decade ago, for which he
used antihypertensive agents, salicylic acid and a
statin. Nearly 6 months prior, he developed fatigue
and loss of appetite resulting in a 20 kg weight
loss. No other symptoms were noted, particularly
no fever or night sweats. Physical examination
revealed a moderately ill man with liver and spleen
palpable 3 cm below the diaphragm. No lymph-
adenopathy was observed and the joints and skin
examination was unremarkable.

INVESTIGATIONS
Laboratory analysis revealed moderate inflammation
(erythrocyte sedimentation rate, ESR: 20 mm/h;
reference range: <15 mm/h), pancytopenia with
haemoglobin 7.6 mmol/L (reference range: 8.5–11.0
mmol/L), leucocytes 2.0×109/L (reference range:
4.0–10.0×109/L) and thrombocytes 107×109/L (ref-
erence range: 150–400×109/L), impaired kidney
function (estimated glomerular filtration rate, eGFR

48 mL/min/L×1.73 m2; normal value: >60 mL/min/
L×1.73 m2) and hypercalcaemia (albumin-corrected
calcium 3.13 mmol/L; normal range: 2.1–2.6 mmol/
L) with other electrolytes including phosphate in the
normal range. The chest X-ray was normal. The
patient was treated with isotonic saline, loop diuretics
and bisphosphonates intravenously, following which
calcium levels normalised.

DIFFERENTIAL DIAGNOSIS
Our differential diagnoses included hypercalcaemia
related to a solid malignancy (through destructive
bone metastases or production of parathyroid
hormone-related peptide (PTHrp)), a lymphoproli-
ferative disorder (through destructive bone lesions or
production of PTHrp/1,25-dihydroxy vitamin D)
and granulomatous disorders, such as sarcoidosis or
tuberculosis, which may cause hypercalcaemia due to
production of 1,25-dihydroxy vitamin D. Finally, we
considered multiple myeloma. A total body CT
showed no signs of malignancy, while monoclonal
gammopathy could not be detected. A bone marrow
biopsy demonstrated multiple non-caseating granu-
lomas (figure 1A). With angiotensin converting
enzyme (ACE) at three times the upper limit and
diagnostic tests for tuberculosis negative, we con-
cluded sarcoidosis with reticuloendothelial localisa-
tion. Regarding the hypercalcaemia, PTH was low
(0.7 mmol/L; reference range: 1.9–10.2 pmol/L),
while, remarkably, both 25-hydroxy vitamin D
(69 nmol/L; reference range: 30–130 nmol/L)
and 1,25-dihydroxy vitamin D concentrations
(130 pmol/L; reference range: 48–161 pmol/L) were
normal. However, serum PTHrp concentration was
strongly increased (13.0 pmol/L; reference range
<0.6 pmol/L). Immunohistochemical staining of the
bone marrow biopsy confirmed PTHrp expression by
the granulomas (figure 1B).

TREATMENT
The patient was subsequently treated with medium-
dose glucocorticoid therapy.

OUTCOME AND FOLLOW-UP
A number of months later, the patient’s symptoms
had subsided and all laboratory abnormalities,
including calcium and PTHrp concentrations, had
normalised. Levels of 1,25 dihydroxy vitamin D
remained unchanged during treatment. Now, over
1.5 years after the diagnosis and with tapering
glucocorticoid dosages, the patient is doing well.
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DISCUSSION
We describe a case of sarcoidosis-related hypercalcaemia caused
by granuloma-induced production of PTHrp. Only a single
similar case report exists in the literature.3 The autonomous
production of 1,25-dihydroxy vitamin D by granuloma macro-
phages is generally accepted to be the cause for hypercalcaemia
due to increased activity of 1α-hydroxylase, the enzyme that cat-
alyses the conversion from inactive to active vitamin D.

Inappropriate PTHrp production is typically associated with
malignancies, where it forms the primary cause for hypercalcaemia
in non-metastatic solid tumours and indicates a poor prognosis.4

PTHrp shares many actions with PTH due to its homology, includ-
ing enhancing bone resorption and tubular calcium reabsorption,
leading to hypercalcaemia. PTHrp also stimulates 1α-hydroxylase
resulting in increased 1,25-dihydroxy vitamin D concentrations,
however, not to the same extent as PTH, as was elegantly demon-
strated in both studies in healthy humans5 6 and a mechanistic
study in rodents.7 This likely explains why 1,25-dihydroxy
vitamin D concentrations, despite being in the normal range, were
relative high for the given calcium concentrations. On the other
hand, we feel it is unlikely that a normal 1,25-dihydroxy vitamin
D level was a strong contributor to the observed hypercalcaemia.
Strikingly, following treatment, calcium levels normalised and
PTHrp became undetectable, whereas 1,25-dihydroxy vitamin D
concentrations remained unchanged.

The source for PTHrp in sarcoid granulomas remains unclear.
Notably, it was shown that the inflammatory mediators tumour
necrosis factor-α and interleukin-6, which are increased in sar-
coidosis,8 may stimulate PTHrp expression.9 Glucocorticoids,
on the other hand, may restore normocalcaemia by reducing the
inflammatory response and by directly suppressing PTHrp
expression.10

We conclude that sarcoidosis-related hypercalcaemia is not
always caused by increased vitamin D concentrations, but may
also be consequential to increased PTHrp production; the
mechanisms that underlie this phenomenon are not understood.
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Figure 1 (A) Bone marrow biopsy shows the presence of a non-caseating granuloma (arrow) (H&E stain). (B) Parathyroid hormone-related peptide
(PTHrp) immunohistochemistry demonstrating PTHrp expression by the granuloma.

Learning points

▸ Hypercalcaemia is a common finding in sarcoidosis due to
increased production of 1,25-dihydroxy vitamin D.

▸ Parathyroid hormone-related peptide (PTHrp) production by
sarcoid granulomas can also be a cause of hypercalcaemia.

▸ PTHrp production is particularly known in malignant
diseases and indicates a poor prognosis. Autoimmune
diseases such as sarcoidosis may also cause PTHrp
production.
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