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ABSTRACT

A patient with an untreated carcinoma of the prostate was
admitted with dehydration, stupor and a surprisingly deep
hypocalcaemia. The severe hypocalcaemia was largely
attributed to extensive osteoblastic activity due to widespread
skeletal metastases although contributing factors to the
severity of the hypocalcaemia were a relative vitamin D
deficiency, hypomagnesaemia and renal impairment, pre-
venting the mounting of an adequate homeostatic response.
There was significant clinical and biochemical improvement
after antitumour treatment using androgen deprivation, and
supplementation with calcium and vitamin D.

INTRODUCTION

Hypercalcaemia is a relatively common complication of
malignancy, particularly in its terminal stages. Clinically
significant hypocalcaemia is much less common. Reported
causes of malignancy-associated hypocalcaemia are hypo-
albuminaemia, vitamin D deficiency, tumour lysis syndrome
usually following chemotherapy, and increased calcium
utilisation by extensive osteoblastic skeletal metastases. This
last cause of hypocalcaemia has mostly been reported in the
advanced stages of prostate cancer. However, even in the
terminal stages of this malignancy, hypocalcaemia is usually
an asymptomatic, incidental finding. In this case report we
present a patient with an untreated carcinoma of the prostate
who presented with unusually severe, life-threatening hypo-
calcaemia. A combination of androgen deprivation, high
doses of calcium and an active metabolite of vitamin D
led to a significant clinical and biochemical improvement.

CASE REPORT

A Gy-year-old patient was referred for admission because
of progressive lethargy, anorexia and dehydration. An
adenocarcinoma of the prostate had been diagnosed by
transrectal biopsy three months previously, with Gleason
score (4 + 4). °*"Tc-hydroxymethylene-diphosphonate bone
scintigraphy performed at the time of diagnosis showed
evidence of limited metastatic involvement of the skeleton
(figure 1). Besides a chest X-ray, no standard X-rays were
taken.

The patient was then largely asymptomatic and it was
decided not to start hormonal treatment as yet.

On admission, the patient was disorientated in time and
place and in a semi-stupor state. He was apyrexial and
showed signs of dehydration. Chvostek and Trousseau’s
signs could be clearly elicited. Results of initial laboratory
investigations are shown in the table 1 (first column). Renal
function was significantly impaired. There was a severe
hypocalcaemia associated with mild hyperphosphataemia,
but an only moderately (fourfold) increased PTH concen-
tration despite the severe hypocalcaemia, probably because
of the prevailing significantly decreased serum magnesium
concentration. Serum alkaline phosphatase activity was
increased more than 20-fold and serum PSA concentration
was markedly elevated suggesting significant tumour load.
This was also suggested by bone marrow suppression as
evidenced by the low haemoglobin concentration and the
low white blood cells and platelets counts. 25-hydroxy vita-
min D concentration was low and 1,25-dihydroxy-vitamin D
concentration inappropriately normal for the degree of
hypocalcaemia. No abnormalities were detected on plain
radiographs of the chest.
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9™ Te-HDP bone scintigraphy at time of the diagnosis of
prostate carcinoma

9" Te-HDP bone scintigraphy at time of the admission
with hypocalcaemia

Table 1
Biochemical data on admission and 10 and 20 days after institution of therapy in a patient with prostate cancer and
widespread skeletal metastases

ON ADMISSION 10 DAYS LATER 20 DAYS LATER NORMAL VALUES
Haemoglobin 4.5 6.6 6.3 7.2-9.8 mmol/1
White blood cell count 7.4 9.4 7.6 4.0-11.0 x 107/1
Platelets 75 113 179 150-400 x 107/1
Sodium 141 134 139 136-146 mmol/l
Potassium 5.7 4.7 4.8 3.5-4.5 mmol/l
Creatinine 306 92 105 62-106 pmol/l
Calcium,y,, <1.0 1.56 1.95 2.10-2.60 mmol/l
Albumin 30 26 30 36-47 g/l
Calcium,j,piseq) 0.46 0.99 1.10-1.35 mmol/]
Magnesium 0.56 0.80 0.83 0.70-1.0 mmol/l
Phosphate 1.65 1.69 0.70-1.40 mmol/l
Alkaline phosphatase 2430 1880 2090 <go U/l
Lactate dehydrogenase 2110 940 760 <300 U/l
Prostatic specific antigen 946 156 <4 pg/l
25-hydroxy-vitamin D, 21 30-100 nmol/l
1,25-dihydroxy-vitamin D, 62 40-160 pmol/l
Parathyroid hormone 35.9 26.1 27.1 1.5-9.0 pmol/l
Testosterone 13.0 0.3 10-40 nmol/l
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After exclusion of a post-renal cause for the renal impair-
ment, the patient was intensively rehydrated together with
intravenous supplementation with calcium gluconate and
administration of calcitriol. Primary treatment of the prostate
cancer by androgen deprivation was concurrently instituted
using leuprolin, an LHRH analogue, and bicalutamide,
an androgen-receptor blocker. Repeated 2" Tc-HDP bone
scintigraphy now showed the pattern of a ‘superscar’, indi-
cating extensive skeletal metastases. Clear progression could
be demonstrated compared with the bone scintigraphy
performed at the time of diagnosis (figure 2).

Within a few days of starting treatment, a marked improve-
ment was noted in the patient’s general condition including
his mental status. This clinical improvement was paralleled
by a significant improvement in all biochemical parameters
measured including PSA concentrations (table 1). After ten
days of intravenous substitution, calcium was given orally at
a daily dose of tooo mg and calcitriol was continued at the
same dose of 1 ng a day. The patient could be discharged
home in a relatively good condition with significantly
improved renal function although still demonstrating mild
hypocalcaemia (ionised serum calcium 0.99 mmol/l).
Serum magnesium had normalised but secondary hyper-
parathyroidism persisted probably due to the combination of
persistent hypocalcaemia and still impaired renal function.
Within the following three months, the patient’s clinical
condition deteriorated significantly with the development
of extensive liver metastases. The patient developed a clear
Cushing’s syndrome in this phase (24 hour cortisol
>5000 nmol/l), suggesting a neuro-endocrine component.
A biopsy of one of the liver metastases showed a small
cell anaplastic carcinoma. Since there were no signs

of tumour on the chest X-ray, the liver metatases had
originated in the prostate.

NSE and chromogranin A levels were not determined.
Although there was no recurrence of hypocalcaemia,
there was a rapidly downhill clinical course and the
patient died a few weeks later. An autopsy examination
was not undertaken.

DISCUSSION

An unusual feature of the case we report here is the severe
symptomatic hypocalcaemia at presentation in a patient
with prostate cancer metastatic to the skeleton. In a survey
of more than 7000 patients with cancer, hypocalcaemia
was indeed found to be present in only 1.6% of cases.’ In
malignant diseases, the most common cause of hypocal-
caemia is vitamin D deficiency associated with the malig-
nant state. Rare reported causes of hypocalcaemia in cancer
are hypoparathyroidism due to destruction of parathyroid
glands by metastases from a breast carcinoma,** severe
hypomagnesaemia due to paraneoplastic renal loss of mag-

nesium described in ovarian carcinoma,* renal impairment,
or a tumour lysis syndrome following the use of various
chemotherapeutic agents.’ The presence of bone metastases
increases the prevalence of true hypocalcaemia to 5 to 13%,
depending on the formula used to correct for serum
albumin concentrations.® Osteoblastic metastases have been
reported to be associated with hypocalcaemia in patients
with breast carcinoma,*” but the most frequently encoun-
tered tumour causing hypocalcaemia is prostate cancer
metastatic to the skeleton.® In the study by Riancho et al.,
75% of cases of hypocalcaemia were due to prostate cancer.®
In prostate cancer metastatic to the skeleton, hypocalcaemia
is more likely because of the predominantly osteoblastic
nature of the metastatic process leading to an increased
influx of calcium into bone due to increased bone form-
ation. Hypocalcaemia is usually mild and clinical signs are
rare. In a study of 112 patients with metastatic prostate
cancer only 0.9% of the patients were actually found to
have symptomatic hypocalcaemia® although cases of severe
hypocalcaemia have also occasionally been reported.®"

In our patient, the marked tumour load and the subsequent
rapid disease progression despite adequate androgen
deprivation point to increased utilisation of calcium by avid
osteoblastic metastases as playing a central role in the
pathophysiology of the hypocalcaemia observed. It is of
note, however, that our patient was also vitamin D defi-
cient, with inappropriately normal 1,25-hydroxyvitamin D
concentrations, probably due to impairment of the synthetic
capacity of the kidney for 1,25-hydroxyvitamin D production
and to the inappropriate increase in PTH concentrations
because of the prevailing hypomagnesaemia.

The cause of the significantly decreased magnesium con-
centration, particularly in the presence of renal impairment,
is not clear although probably paraneoplastic as the distur-
bance spontaneously reverted following institution of
hormonal therapy. Reversal of renal impairment by success-
ful rehydration and supplementation with calcium and an
active metabolite of vitamin D resulted in a significant and
rapid clinical and biochemical improvement with near
normalisation of serum calcium concentrations. These,
however, remained below the normal laboratory reference
range and were associated with persistently elevated serum
PTH concentrations suggesting that, in retrospect, higher
doses of calcitriol may have achieved a more complete
correction of calcium homeostasis than the dose used in
our patient. The significant decrease in PSA concentration
following androgen deprivation points to a decrease in
tumour load with the decreased skeletal utilisation of calcium
also contributing to correction of the hypocalcaemia.

This case underlines the fact that in malignant diseases, a
probably otherwise common vitamin D deficiency may hold
significant clinical consequences, particularly when calcium
homeostasis is already jeopardised by the presence of
skeletal metastases.
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In summary, we present a patient with prostate cancer and
severe symptomatic hypocalcaemia, predominantly due to
extensive osteoblastic metastases, in whom primary treat-
ment of the tumour and supplementation with calcium and
vitamin D resulted in a significant clinical and biochemical
response.

REFERENCES

1. Blomagyist CP. A hospital survey of hypocalcaemia in patients with malig-
nant disease. Acta Med Scand 1986;220:167-73.

2. Hall TC, Griffths CT, Petranek JR. Hypocalcaemia — an unusual metabolic
complication of breast cancer. N Engl ] Med 1966;275:1474-7.

3. Watanabe T, Adachi |, Kimura S, et al. A case of advanced breast carcinoma
associated with hypocalcaemia. Jpn | Clin Oncol 1983;13:441-8.

4. Leese GP, Jung RT, Browning MC. Hypomagnesaemia and hypocalcaemia
in a patient with ovarian carcinoma. Postgrad Med ] 1993;69:583-5.

5. Kalemkerian GP, Darwish B, Vartesarian ML. Tumor lysis syndrome

in small cell carcinoma and other solid tumors. Am Med |

1997;103:363-7.

Riancho JA, Arjona R, Valle R, Sanz |, Gonzalez-Macias |. The clinical
spectrum of hypocalcaemia associated with bone metastases. | Intern
Med 1989;226:449-52.

Wiegand MC, Burshell A, Jaspan J, Odugbesan AO. Case Report: Clinical
hypocalcaemia: The endocrine conference of the Alton Ochsner Medical
Institutions and Tulane University Medical Center. Am ] Med Sci
1994;308:255-8.

Berruti A, Dogliotti L, Bitossi R, et al. Incidence of skeletal complications
in patients with bone metastatic prostate cancer and hormone refractory
disease: predictive role of bone resorption and formation markers evalu-
ated at baseline. | Urology 2000;164:1248-53.

Kukreja SC, Shanmugam A, Lad TE. Hypocalcaemia in patients with

Prostate Cancer. Calcif Tissue Int 1988;43:340-5.

. Szentirmai M, Constantinou C, Rainey |M, Loewenstein JE.

Hypocalcaemia due to avid calcium uptake by osteoblastic metastases of
prostate cancer. West ] Med 1995;163:577-8.
Lim SC, Tan CE, Aw TC, et al. A man with osteoblastic metastasis and

hypocalcaemia. Singapore Med | 2000;41(2):74-6.

. Smallridge RC, Wray HL, Schaaf M. Hypocalcaemia with osteoblastic

metastases in a patient with prostatic carcinoma, a cause of secondary

hyperparathyroidism. Am | Med 1981;71:184-8.

Fokkema, et al. Severe hypocalcaemia with extensive osteoblastic metastases.

JANUARY 2005, VOL. 63, NO. 1

37




