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INTRODUCTION

ypercalcemia is a metabolic disorder, which can
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SUMMARY

Hypercalcemia is found frequently in patients with cancer. Besides the etiology related to the malig-
nancy, other causes should be considered in the differential diagnostic, as primary hyperparathyroid-
ism, granulomatous diseases and the use of thiazide diuretics. We present a case report of a severe
hypercalcemia due to a rare association and review the relevant literature. A female patient, 57 years
old, sent to the Endocrinology Service of Hospital das Clinicas da Universidade do Parana (SEMPR)
in order to investigate severe hypercalcemia with frequent need of hospitalization. The patient was in
chemotherapy treatment for recurrence of clear cell renal cancer. During the investigation she presen-
ted high level of parathyroid hormone (PTH) and parathyroid scintigraphy suggestive of hyperplasia/
adenoma of parathyroid, histopathological diagnosis was confirmed after parathyroidectomy. After
surgery the patient presented undetectable levels of PTH. However, she continued with progressive
increase of serum calcium, with no signs of bone metastases or change in vitamin D metabolism.
The investigation showed high levels of PTH-related protein (PTHrP), leading us to the diagnosis of
hypercalcemia of malignancy. The patient presented severe hypercalcemia due to the rare association
of primary hyperparathyroidism and humoral hypercalcemia of malignancy due to secretion of PTHrP
by tumor cells. The presence of isolated primary hyperparathyroidism, as a cause of hypercalcemia in
cancer patients, has been described in approximately 5-10% of the patients. However, the association
of primary hyperparathyroidism and humoral hypercalcemia of malignancy (which means with con-
comitant elevation of PTH and PTHrP) is rare, only three cases have been described in the literature.
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of malignancy can be classified into 4 types: malignant
humoral hypercalcemia (80%), local osteolytic hypercal-

have different causes. Approximately 90% of the
patients with an increase of serum calcium have the
primary hyperparathyroidism or hypercalcemia of ma-
lignancy as a cause, being uncommon the association
of both in the same patient (1). Other rare causes can
be included like suprarenal failure, pheochromocyto-
ma and VIPoma; the use of drugs; increased bone re-
sorption; prolonged immobilization; rhabdomyolysis;
excessive synthesis of 1.25-dihydroxyvitamin Dj; thy-
rotoxicosis; milk-alkali syndrome and familial hypocal-
ciuric hypercalcemia (2).
According to the literature, 20 to 30% of cancer pa-
tients will eventually present hypercalcemia, which has
been associated to a poor prognosis (3-5). Hypercalcemia
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cemia (20%), secretion of 1.25-dihydroxyvitamin D (<
0.1%) and ectopic hyperparathyroidism (< 0.1%) (6).

During the evaluation of a patient with cancer and
hypercalcemia, it is important to consider in the dif-
ferential diagnosis other causes of hypercalcemia in ad-
dition to malignant ones (6). In a study that evaluated
133 patients with cancer and hypercalcemia, 8 (6%)
presented the diagnosis of primary hyperparathyroi-
dism (7,8).

In this paper we report a case of severe hypercal-
cemia due to the rare association of primary hyper-
parathyroidism (confirmed by laboratory tests, images,
surgery and anatomopathological examination) and
humoral hypercalcemia of malignancy due to secretion
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of parathyroid hormone-related protein (PTHrP) by
the tumor cells.

MATERIAL AND METHODS

The description of this case was approved by the hospi-
tal’s Ethics Committee on Human Research. A 57 years
old female patient was admitted to the Service of En-
docrinology of Hospital das Clinicas da Universidade
Federal do Parand, Curitiba (SEMPR), to investigate
severe hypercalcemia. Her serum calcium level was up
to 15 mg/dL with frequent need for hospitalization
and limited quality of life. Five years ago she had a radi-
cal right nephrectomy and cavotomy for clear cell renal
cancer that recurred three years later, currently she is
undergoing chemotherapy treatment with interferon.
There is no previous report of hypercalcemia, and her
family history of endocrine diseases was negative. She de-
nied supplemental calcium, vitamin D, vitamin A or the
use of any medication that could lead to hypercalcemia.
At the admission, serum levels of parathyroid
hormone (PTH) was 281.8 pg/mL (normal range:
15 - 68,3 pg/mL). Total calcium was 14,6 mg/dL
(normal range: 8,9 — 10 mg/dL). Inorganic phospho-
rus was 2,0 mg/dL (normal range: 2,3 — 4,7 mg/dL).
Table 1 summarizes the laboratory results. *mTc
Sestamibi scintigraphy scan showed a lesion sugges-
tive of hyperplasia/adenoma of right lower parathy-
roid gland (Figure 1). Patient was diagnosed with
primary hyperparathyroidism (PHPT) and was re-

Table 1. Summary of the Laboratory Results during the entire follow-up

Hypercalcemia of malignancy

terred for surgery aiming improvement of her quality
of life, control of hypercalcemia and decreasing num-
ber of hospitalizations. The PHPT was confirmed by
the histopathological examination of parathyroidec-
tomy material, consistent with an adenoma of para-
thyroid gland.

Patient improved clinically after surgery, her PTH
level was undetectable and her serum calcium de-
creased, although no full normalization was observed.
At the follow up she presented a progressive increase of
serum calcium level despite low levels of PTH. None
bone metastatic lesion was seen at the scintigraphy
scan, which could justify the persistent high calcium
levels. Serum levels of 1.25-dihydroxyvitamin D3 and
of 25-OH-vitamin D were 21.6 pg/mL (normal range:
18 - 78 pg/mL) and 10.8 ng/mL (normal range: 30
- 100 ng/mL), respectively. The serum PTH related
protein (PTH-rP) level was 4,6 pmol /L (normal range:
< 2 pmol/L), compatible with humoral hypercalcemia
of malignancy.

RESULTS AND DISCUSSION

We present a case of severe hypercalcemia due to a rare
association of primary hyperparathyroidism and hu-
moral hypercalcemia of malignancy due to secretion of
PTHrP by renal cell carcinoma.

Hypercalcemia is a metabolic disorder caused by
various diseases. In the mild hypercalcemia the se-
rum calcium values are between 11 — 11.5 mg/dL.

Laboratory findings Admission 1 Week after surg. 3 Months post surg. Normal range
Albumin (g/dL) 37 3,6 34 3,5-5,0
Calcium (mg/dL) 14,6 10 12,7 8,9-10
Corrected calcium (mg/dL) 14,8 10,3 13,2

lonized calcium (mmol/l) 1,77 1,31 1,12-1,32
Urinary clacium 24 hours (mg/24 h) 109,2 (2,600 mL) 113 (1,000 mL) 100-300
Inorganic phosphorus (mg/dL) 2,0 3,7 3,2 2,3-4,7
PTH (pg/mL) 281,8 78 <50 15-68,3
PTHIP (pmol/l) 4,6 <20
Creatinine (mg/dL) 2,2 1,6 1,8 0,57-1,11
1,25-dihydroxyvitamin D3 (pg/mL) 21,6 18-78
25-0H-vitamin D (ng/mL) 10,8 30-100
Urea (mg/dL) 47 47 56 21-43
Magnesium (mg/dL) 2,1 1,9 2,4 1,6-2,6
Alkaline phosphatase (U/l) 86 142 40-150

PTH: parathyroid hormone; PTHrP: parathyroid hormone related protein; Surg.: parathyroidectomy surgery of right lower parathyroid gland.
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Figure 1. Parathyroid scintigraphy showing a lesion suggestive of hyperplasia/adenoma of lower right parathyroid.

It is generally asymptomatic and it is only detected by
routine measurement of calcium, rarely is described
moderate neuropsychiatric symptoms. Calcium levels
higher than 12 and 13 mg/dL can cause lethargy, stu-
por and gastrointestinal symptoms. A serious hypercal-
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cemia has serum calcium levels substantially elevated
between 15 and 18 mg/dL, it is considered a medical
emergency due to the risk of cardiac arrest and coma
(6). Hypercalcemia and its complications have ma-
jor impact on patients’ quality of life. That is why the
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search for the etiology of hypercalcemia in cancer pa-
tients must be pursued and properly treated, even in
advanced disease, as the patient described.

Fierabracci and cols detected seven cases of primary
hyperparathyroidism studying 100 women with less ag-
gressive breast cancer, suggesting routine measurement
of PTH levels in patients with cancer and hypercalcemia
in order to rule out this hypothesis (9).

The serum PTH levels are suppressed in the vast
majority of hypercalcemias associated with malignancy.
In this specific case, the high level of PTH was what
prompted the initial suspicion of primary hyperpara-
thyroidism as the cause of hypercalcemia. The dosage
of PTHrP is usually performed only in cases of uncer-
tain diagnosis. Interestingly a Chinese study evaluated,
PTH and PTHrP in 178 patients hospitalized with hy-
percalcemia, 93 patients had hypercalcemia of malig-
nancy and in seven an association with primary hyper-
parathyroidism was present, suggesting that. PTH and
PTHrP should be measured routinely (10).

Isolated primary hyperparathyroidism as the cause
of hypercalcemia of cancer patients has been described
in 5 to 10% of the patients, but the association of pri-
mary hyperparathyroidism with humoral hypercalcemia
of malignancy are rare.

Besides the Chinese study mentioned before (10),
in the present research there were only 3 references of
this association: a 65 year-old woman with a clear cells
endometrial cancer (11); a 47 year-old man with car-
cinoma in the external manubrium (12); and a patient
with multiple endocrine neoplasia type 1 and a neuro-
endocrine pancreas tumor (13).

The humoral hypercalcemia of malignancy is caused
by the secretion of a peptide related to the parathor-
mone (PTHrP) by the tumor cells. This peptide has
homology with PTH in its amino-terminal sequence,
what allows it to act in the PTH-1 receptor (PTHI1R),
being able to increase bone reabsorption and the renal
retention of calcium. PTHrP is usually present in seve-
ral organs and tissues, and is essential to life, although it
is usually in non-detectable levels. When it is produced
in large amounts by tumor cells, it can lead to a severe
hypercalcemia. The levels of 1.25-dihydroxyvitamin D
are usually low, since its molecule does not stimulate its
production, as it was observed in our case (14).

Almost any kind of tumor can lead to this syndrome,
the most frequent are squamous cell tumors (head and
neck, esophagus, cervix, lung, and pancreas), renal cell
carcinoma, bladder, breast, ovary, endometrium and
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lymphomas associated with HTLV-1 virus. We could
not find in the literature other reports of the association
of humoral hypercalcemia of malignancy and primary
hyperparathyroidism in patients with clear cell renal
cancer, besides this case.

Interferon therapy has been related to changes in
bone mass, but not to calcium metabolism. Some stu-
dies demonstrated gain of bone mass after treatment
with interferon in patients with chronic hepatitis, sys-
temic mastocytosis and thrombocythemia (15-17). In
patients being treated for cancer there are no reports of
this association.

The patient described had a previous diagnosis
of recurrence of renal cell cancer and presented with
hypercalcemia with high intact PTH, a diagnosis of
primary hyperparathyroidism was confirmed after the
surgery and anatomopathological evaluation. Unde-
tectable levels of PTH indicated a surgical cure, ho-
wever, there was no normalization of serum calcium
levels, suggesting the diagnosis of humoral hyper-
calcemia of malignancy, which was confirmed by the
dosage of PTHrP. Unlike expected in isolated primary
hyperparathyroidism, patient had low level of 1.25 di-
hydroxyvitamin D3 (18).

Considering the high cost and the difficulty of
PTHrP dosage, its measurement routinely in patients
with cancer and hypercalcemia is controversial. In cases
of high suspicion of hypercalcemia of malignancy, when
PTH level is low, there is a high chance that the cause is
a humoral hypercalcemia of malignancy and the clinical
management will not be very different after the labora-
tory confirmation of the diagnosis. However, in those
cases where there is advanced malignant disease with
a diagnosis of primary hyperparathyroidism in which
surgical treatment could be indicated to improve pa-
tient’s quality of life, PTHrP dosage may guide bet-
ter the procedure and predict the behavior of calcemia
after-surgery. More studies with larger number of pa-
tients would help to confirm this hypothesis, although
the rarity of the association would be a limiting factor
to this kind of study.

In summary, this report describes hypercalcemia
in a 57-year-old woman with renal clear cell cancer
that showed calcium elevation due to a simultaneous
increase of PTH and PTHrP, indicating a rare asso-
ciation of primary hyperparathyroidism and humoral
hypercalcemia of malignancy. This case highlights the

importance of an appropriate biochemical assessment :

to patients with hypercalcemia, especially those with a
history of malignant disease.
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