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TREATMENT OF ACUTE HYPERCALCAEMIA IN ADULTS

There are no national guidelines for the treatment of acute hypercalcaemia, and practice
varies widely across UK Hospital Trusts. The management of hypercalcaemia should be
determined on an individual patient basis. This guidance is not suitable for hypercalcaemia
of malignancy or primary hyperparathyroidism.

The interpretation and application of these guidelines remain the responsibility of the
clinician. If in doubt, a senior colleague should be contacted.

Background

Hypercalcaemia is defined as a serum calcium concentration of 2.6 mmol/L or higher, on
two occasions, following adjustment (correction) for the serum albumin concentration.

Calcium is one of the most abundant electrolytes in the body, and levels are tightly
controlled by parathyroid hormone and vitamin D. Abnormalities of parathyroid function,
bone resorption, renal calcium reabsorption or dihydroxylation of vitamin D may cause
regulatory mechanisms to fail and serum calcium to rise. Serum calcium is bound to
albumin, and measurements should be adjusted for serum albumin.

The reference range for adjusted calcium concentration vary between laboratories and for
the purpose of this guidance, the reference range used is 2.2 - 2.6mmol/L.

Signs and Symptoms

e Skeletal - bone pain, skeletal deformities, osteoporosis, fractures associated with
underlying bone disorders (in hyperparathyroidism or pathological in malignancy).

e Neuromuscular and neuropsychiatric - drowsiness, delirium, coma, fatigue, lethargy,
muscle weakness, insomnia, impaired concentration and memory, confusion,
depression, irritability, psychosis and neurological signs (for example upper motor
neurone deficits, hypotonia, hyporeflexia, and ataxia).

e Gastrointestinal - nausea, vomiting, anorexia, weight loss, constipation, abdominal
pain, peptic ulcer and pancreatitis (both rare).

e Renal - polyuria, polydipsia, nocturia and dehydration; renal colic due to renal stones
(nephrolithiasis), nephrocalcinosis and renal impairment.

e Cardiovascular - hypertension, ECG abnormalities (shortened QT interval, prolonged
PR), cardiac arrhythmias. Heart block and VF may occur.

e Other - flushing, itching, keratitis, conjunctivitis, and corneal calcification.

|

auses

e Primary hyperparathyroidism
e Malignancy (e.g. breast, lung, oesophageal, head and neck, skin, cervix, kidney, and
bladder cancer)
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e Drugs (thiazide diuretics, lithium, excessive intake of vitamin D or vitamin A,
theophylline toxicity)

e Granulomatous diseases (e.g. sarcoidosis, tuberculosis, leprosy, histoplasmosis,
candidiasis, eosinophilic granuloma,)

e Tertiary hyperparathyroidism — chronic kidney disease, vitamin D deficiency

e Familial hypocalciuric hypercalcaemia

e Non-parathyroid endocrine diseases (e.g. thyrotoxicosis, Addison's disease,
phaeochromocytoma)

e Milk-alkali syndrome

e Immobility

*Majority of hypercalcaemia cases are due to primary hyperparathyroidism or malignancy.

Severity of Serum adjusted calcium | Comments

hypercalcaemia | concentration (mmol/L)

Mild 2.6-3.00 Often asymptomatic and does not
usually require urgent correction

Moderate 3.01-3.40 May be well tolerated if it has risen

slowly, but may be symptomatic and
prompt treatment is usually indicated
Severe >3.40 Requires urgent correction due to the
risk of dysrhythmia and coma

Assessments and Investigations

e Bloods - FBC, U&Es, Adjusted Calcium, Phosphate, LFTs, Vitamin D, Parathyroid
hormone (PTH)

e Consider urinary calcium excretion ratio, serum cortisol (if Addison’s disease
suspected), TFTs (to exclude thyrotoxicosis), chest X-ray

e Fluid balance status

e ECG - Look for shortened QT interval or other conduction abnormalities

High calcium and high PTH = primary or tertiary hyperparathyroidism*

High calcium and low PTH = malignancy or other less common causes

(*Familial hypocalciuric hypercalcaemia may be misdiagnosed as primary hyperparathyroidism due to
hypercalcaemia with inappropriately normal or raised PTH. However, the hypercalcaemia is not usually
severe and it is less likely to present as an emergency)

Initial Management

e The management of hypercalcaemia depends on the presentation and the likely
underlying cause

e Establish the cause of the hypercalcaemia and correct if possible (i.e. review
medications or refer to an appropriate specialist)
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1. Rehydration:
Assess hydration state clinically and according to U&Es -

e Commence IV fluids: 4 - 6L of sodium chloride 0.9% over 24 hours if dehydrated

e Monitor for fluid overload if renally impaired or elderly or in patients at risk of
cardiac failure (consider reduced IV fluids e.g. 1 - 3L over 24 hours)

e Reassess adjusted calcium levels and if still > 3.0mmol/L after hydration, then patient
will require IV bisphosphonates

2. After rehydration:

In renal insufficiency, measure serum creatinine and calculate creatinine clearance prior
to administration of bisphosphonates.

If creatinine clearance > 30ml/min:

Give IV bisphosphonates (drug and dose dependent upon renal function).
Zoledronic acid 4mg over 15 minutes
OR

Pamidronate 30 - 90 mg at 20mg/hr
(Dose depends on the severity of hypercalcaemia, please refer to the manufacturer's
summary of product characteristics for guidance)

If creatinine clearance < 30ml/min*:

Ibandronic acid 2mg over 2 hours

If ibandronic acid is not available, a lower dose of zoledronic acid (2-3mg) or
pamidronate (30mg) may be considered, provided the benefit outweighs the risk.

*For patients with serum creatinine > 400micromol/L, please refer to
endocrinology/renal for further advice.

Considerations

e Patients should be well hydrated prior to and following administration of IV
bisphosphonates.

e The use of the bisphosphonates mentioned above in non-tumour induced
hypercalcaemia is off-label.
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The use of zoledronic acid or pamidronate is not recommended by the
manufacturers in patients with severe renal impairment (creatinine clearance <
30ml/min). Its use in this context is off-label.

Zoledronic acid:
o Recheck adjusted calcium levels after 3 to 5 days.

Pamidronate:

o Asignificant decrease in serum calcium is generally observed 24 to 48 hours
after administration of pamidronate disodium, and normalisation is usually
achieved within 3 to 7 days. Recheck calcium levels after 3 to 5 days.

o If normocalcaemia is not achieved within this time, consider repeating the
dose after 1 week (seek specialist advice).

o Consider maximum effect may not yet have been achieved and repeat dosing
may cause hypocalcaemia. A single bisphosphonate infusion will usually
maintain normocalcaemia for about 3 weeks. The duration of the response
may vary from patient to patient.

For patients in whom bisphosphonates are contraindicated or in refractory
hypercalcaemia, please seek further advice from endocrinology for consideration
of further treatment including options such as denosumab.

Assess renal function before each dose.

Monitor serum electrolytes, calcium, phosphate and magnesium as hypocalcaemia,
hypophosphataemia and hypomagnesaemia can occur. Also, possibility of
convulsions due to electrolyte changes.

Monitor blood pressure.

Bisphosphonates are implicated risk factors in osteonecrosis of the jaw,
osteonecrosis of the external auditory canal and atypical fractures.

Where possible, patients should have regular dental checks and avoid invasive dental
procedures whilst on treatment. Patients should also be advised to report any ear
pain, discharge from ear or an ear infection, report any thigh, hip, or groin pain
during treatment with a bisphosphonate.
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