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Hypercalcaemia in malignancy

Fluids and bisphosphonate are best when life is threatened

Malignancy accounts for about half of the cases of hypercal-
caemia seen in hospital,'2 and around 5% of hospital patients
with a malignancy have complicating hypercalcaemia. Carci-
nomas of the breast and lung account for nearly half of cases.
About three quarters of those with hypercalcaemia have overt
disseminated disease, and about four fifths die within a year.
In only four of 219 consecutive patients whom we studied
was hypercalcaemia recognised before malignant disease- and
in three of them the malignancy was discovered immediately
the patient was investigated.2 Malignancy is only rarely the
cause of hypercalcaemia in a patient who is well and is found
by chance to be hypercalcaemic.
The symptoms ofhypercalcaemia in malignancy are similar

to those in other causes of hypercalcaemia,2 being non-specific
and including fatigue, anorexia, constipation, polydipsia,
muscle weakness, nausea, and vomiting. Many of the symp-
toms may easily be attributed to the malignancy itself or to its
treatment. Many patients with hypercalcaemia complicating a
malignancy do not receive treatment for it, and when they do
it is commonly not the most effective.

Despite the many previous theories of how malignancy
causes hypercalcaemia only two survive: the production of a
protein like parathyroid hormone by the tumour and the
release of bone resorbing cytokines from secondary tumours
in the bone. The hypercalcaemias of malignancy and hyper-
parathyroidism have many biochemical similarities,3 but
parathyroid hormone itself is rarely if ever produced by
malignant tumours. But much evidence supports the produc-
tion of a factor like parathyroid hormone, and two groups
have now isolated a novel protein that acts like parathyroid
hormone but is immunologically distinct.45

Unfortunately, many different names have been attached to
the protein; it is referred to here as parathyroid hormone
related protein. It consists of a 141 amino acid polypeptide
whose initial 13 amino acids show a 61% homology with
parathyroid hormone; other areas of the molecule show little
if any homology. All the known biological activity of the
protein resides in the first 34 amino acids, and synthetic
analogues of the 1-34 fragment of the protein as well as
the entire molecule have all the biological actions of para-

thyroid hormone: they are usually at least as potent as
parathyroid hormone-and in some assays are more so.'-'
Parathyroid hormone related protein is particularly potent
when given parenterally. The protein has been identified in a
wide range of solid tumours complicated by hypercalcaemia,
and antibodies to it alleviate hypercalcaemia in animal models
of hypercalcaemia of malignancy.9 It is probably responsible
for the hypercalcaemia ofmany or most of the patients seen in
clinical practice.

Several bone resorbing cytokines have now been identified,
including interleukin-1,10 transforming growth factors," 12
epidermal growth factor,'3 tumour necrosis factor,'4 and
platelet derived growth factor.'5 In addition, prostaglandin
E2 resorbs bone in vitro.'6 Except under exceptional circum-
stances none of these factors causes hypercalcaemia when
given parenterally. But many are produced by tumours and if
produced locally in bone from metastases they might cause
appreciable osteolysis and release calcium into the circulation.
Yet there is no correlation between hypercalcaemia and the
number of bone metastases. If, therefore, locally active
cytokines are produced by many secondary tumours in bone
the body may be able to eliminate the calcium released and
prevent hypercalcaemia.
The two hypotheses may be combined to explain most

circumstances in which hypercalcaemia occurs. Many
tumours (particularly those of epithelial origin) produce
parathyroid hormone related protein. To begin with not
enough is produced to cause hypercalcaemia, but occasionally
sufficient is secreted, and hypercalcaemia and rarely "hyper-
parathyroid bone disease" result.'7 Increased tumour mass
leads to greater production of the protein and a greater chance
of hypercalcaemia. Secondary tumours in bone release locally
active cytokines that cause osteolysis. Under normal circum-
stances the excess calcium is excreted, but if the tumour
also produces parathyroid hormone related protein the two
mechanisms will be additive and make it much more difficult
for normocalcaemia to be maintained.

All patients with a malignancy who feel unwell should have
their serum concentrations of calcium and albumin or total
protein measured. Measuring albumin and total protein

1468 BMJ VOLUME 298 3 JUNE 1989

 on 23 A
pril 2024 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

M
J: first published as 10.1136/bm

j.298.6686.1468 on 3 June 1989. D
ow

nloaded from
 

http://www.bmj.com/


concentrations is important as hypoalbuminaemia is common
in malignancy and if present will mean that the total serum
calcium concentration underestimates the severity of the
hypercalcaemia. If the patient is known to have a malignancy
the hypercalcaemia will not usually require further investiga-
tion. In patients found to be hypercalcaemic who have a
history of malignancy investigation is essential before recur-
rence of the malignancy is assumed. The new assays for
parathyroid hormone almost invariably show low or low
normal serum concentrations in malignancy whereas in
hyperparathyroidism these are usually increased.'8

Hypercalcaemia may be severe and life threatening and
associated with appreciable symptoms or mild to moderate,
commonly without symptoms. Each requires different treat-
ment. Severe, life threatening hypercalcaemia should be
diagnosed not only from the serum concentration of calcium
(which will usually be above 3-5 mmol/l) but also from the
clinical features. Not all patients with severe hypercalcaemia
should be treated. The decision to treat will depend on the
recent quality of life, current symptoms, and the prospect of
further treatment of the malignancy. Once a decision to treat
has been made rapid correction of the hypercalcaemia over
hours should be avoided as it seems to be dangerous.
The object of treatment is to correct dehydration, which

often causes an appreciable improvement on its own, and to
prescribe a drug that will have a high chance of bringing the
serum calcium concentration to normal or near normal values
within 24-48 hours afterwards. Although corticosteriods and
calcitonin remain the most commonly used drugs, there
is little published evidence to support their use. Except
in some haematological malignancies corticosteroids are
ineffective,'920 and calcitonin has only a modest early effect in
some patients.2' Current evidence overwhelmingly supports
using an intravenous bisphosphonate drug (previously termed
diphosphonate), of which only one, disodium etidronate, is
currently licensed for use in hypercalcaemia.

For this reason the policy I have used for treating severe
hypercalcaemia of malignancy is to give 2-3 litres of intra-
venous fluids each day with potassium supplements combined
with daily infusions of disodium etidronate 7 5 mg/g/day for
three days.22 Such a regimen is simple and almost always
effective. Once the hypercalcaemia has been controlled much
will depend on whether any effective treatment may be given
to control the malignant process. Without such treatment
hypercalcaemia often recurs within weeks.
An oral treatment that could be given to outpatients would

be highly desirable for treating those with mild to moderate

hypercalcaemia of malignancy, but unfortunately this is not
available. Oral phosphate is effective in most patients but is
tolerated by only a few; oral glucocorticoids are tolerated but
are effective in only about a third of patients.23 Prostaglandin
synthetase inhibitors are ineffective, as is cellulose phosphate.
The only oral bisphosphonate available for prescription
(disodium etidronate) does not seem to be effective; other oral
bisphosphonates that are effective but not currently available
are likely to be the best treatment in the future.
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Difficulties raised by insurance medical reports

Make sure patients have given consent and avoid conjecture

Doctors have been helping insurance companies and patients
by completing "personal medical attendants' reports" for
insurance policies since the last century. This process has
worked well- so long as safeguards recommended in the
BMA's Handbook of Medical Ethics' are followed-but now
AIDS is presenting new problems. Insurance companies are
anxious to pick up on anybody who might be infected with
HIV, and patients are disturbed by their doctors being asked
very personal questions about them.

In the past doctors have acted in the best interest of patients
even when reporting adverse features of their medical

histories -because if an incorrect statement or relevant fact is
overlooked then insurers may reject a claim and the patient
may forfeit paid premiums. Now, because of AIDS, insur-
ance companies have included questions in the personal
medical attendants' reports about possible contact with
sexually transmitted diseases, which are upsetting both
doctors and patients. And the Medical Reports Act, which
came into force at the beginning of the year, will mean that
patients have access to what doctors say about them in their
medical reports.
A study from Hampshire reported on p 1495 showed that
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