
 

 

 

 

 

THE HYPERCALCEMIC ONCOLOGY PATIENT 

 

Introduction 

 

Hypercalcemia is a relatively common complication in oncology patients. 

 

The commonest cause of hypercalcemia is malignant disease  

 

A high index of suspicion for hypercalcemia must always be maintained for patients 

with malignant disease. 

 

It may be seen in relation to:  

 

● Bone metastases. 

 

● A “paraneoplastic” syndrome. 

 

● Ectopic PTH production, (rare) 

 

See also Hypercalcemia (in Renal & Electrolytes folder). 

 

Pathophysiology 

 

Mechanism 

 

Hypercalcaemia in malignancy is thought to result primarily from enhanced bone 

resorption mediated by proteins and cytokines released by tumour cells or cells in the 

tumour microenvironment. 

 

Traditionally the mechanism has been divided into two entities: 

 

● Local osteolytic hypercalcaemia involving bone metastases 

 

● Humoural hypercalcaemia of malignancy where there is a detectable mediator in 

the serum. The most commonly detected humoral mediator is parathyroid 

hormone-related protein (PTHrP) but numerous other cytokines have also been 

implicated. 

 

Common Associations 

 

It is most commonly seen in association with the following malignancies: 

 

1. Breast. 



 

2. Non small cell lung carcinoma. 

 

3. Renal cell carcinoma. 

 

4. Myeloma 

 

5. Leukemia/ lymphomas 

 

6. GIT tumors, (less commonly). 

 

Clinical features 

 

The clinical severity of symptoms will depend on: 

 

1. The level of calcium:  

 

● Mild hypercalcaemia is usually asymptomatic. 

 

● Levels  > 3.5 mmol / L will generally lead to clinical symptoms. 

 

● Age is also a factor however as the elderly are more likely to develop 

 symptoms with lower levels of hypercalcemia.   

 

2. The time frame with which the hypercalcemia develops: 

 

 ● Rapid elevation will lead to more severe symptoms. 

 

● Any level  > 2.6 will be detrimental if chronically elevated. 

 

Clinical features are non-specific and so an index of suspicion must be maintained. 

 

It should be considered, especially in elderly patients, in those who present with 

unexplained: 

 

● Confusion 

 

● Dehydration 

 

● Constipation  

 

● Known malignant disease. 

 

Symptoms may include: 

 

1. CNS:  

 

● Confusion 



 

● Psychosis 

 

● Drowsiness, seizures and coma, in severe cases. 

 

2. Dehydration: 

 

● Polyuria / polydipsia can lead to dehydration. 

 

3. Weakness: 

 

● Muscular weakness 

 

● Lethargy/ malaise in general. 

 

4. GIT disturbance: 

 

● Anorexia, nausea, vomiting 

 

● Abdominal pain. 

 

● Constipation. 

 

5. CVS: 

 

 ● In severe cases life threatening arrhythmias may occur.  

 

Investigations 

 

1. FBE 

 

2. U&Es/ glucose 

 

3. Calcium level: 

 

There is no formal consensus for grading the severity of hypercalcaemia but one 

commonly used system categorizes it as follows (with values corrected for the 

serum albumin): 1 

 

● Mild hypercalcaemia:  2.6 –2.9 mmol/L 

 

● Moderate hypercalcaemia: 3.0 – 3.4 mmol/L 

 

● Severe hypercalcemia:   3.5 mmol/L 

 

Others as clinically indicated 

 



PTH can be done to exclude concomitant hyperparathyroidism. PTH levels are usually 

low normal or suppressed in malignancy-associated hypercalcaemia. 

 

ECG 

 

Lesser degrees of hypercalcemia cause two well recognized, but subtle and non-specific 

changes: 

 

1. Prolongation of the P-R interval 

 

2. Shortening of the QT interval, (primarily via shortening of the ST segment). 

 

It is really only at very high levels, that marked ECG changes begin to occur, and these 

are often not recognized because of their rarity. These may include: 

 

3. A concave upward ST elevation or “pseudo-infarct” pattern, (coronary 

 angiography is normal and troponin levels are not elevated).  

 

4. Large pseudo - Osborne (or J) waves: 

 

● These are normally seen in hypothermia, as an extra upward deflection 

between the R and the T wave that may be fused with the downstroke of 

the QRS complex.  

 

5. Arrhythmias: 

 

 ● Ventricular irritability with VEs.  

 

 ● Cardiac arrest in VT/ VF.  

 

Management 

 

1. Saline hydration: 2 

 

Severe hypercalcaemia often results in dehydration and electrolyte depletion, 

which can worsen renal function and further interfere with calcium excretion, thus 

aggravating hypercalcemia.  

 

Rehydration is therefore essential. This will reduce, but not will not normalize, 

serum calcium concentration.  

 

To reduce levels over a period of hours the best way is: 

 

Saline diuresis up to 4 - 6 liter per 24 hours, or 200 - 300 mls/hour, (or urine 

output 100 - 150 mls /hour). 

 

 This will: 

 



 ● Correct dehydration 

 

 ● Increase calcium loss by increased filtration. 

 

● Increase sodium load and so help inhibit the proximal tubular reabsorption 

 of calcium. 

  

Intravenous frusemide should only be used to treat inadvertent fluid overload. It 

should not be used as primary treatment of hypercalcaemia. 1 

 

2. Bisphosphonates: 

 

● These are most commonly used for the treatment of hypercalcemia due to 

malignant disease.  

 

● In severe hypercalcaemia, irrespective of cause, an intravenous infusion of 

a bisphosphonate can be used (after taking blood to measure the 

parathyroid hormone concentration) to temporarily lower serum calcium 

concentration. 2 

 

● Use:  

 

 ♥ Pamidronate 30 to 90 mg IV, over 2 to 4 hours. 2 

 

Alternatively: 

 

 ♥ Zoledronic acid 4 mg IV over at least 15 minutes. 2 

 

Note that pamidronate is not recommended in cases of severe renal 

impairment (Creatinine clearance < 30 mL/minute). However in cases of 

life-threatening hypercalcaemia the benefit probably outweighs the 

potential risk 2 and this should be discussed with ICU. In any case the 

patient can be later dialyzed if required.  

 

For full prescribing details, see latest Endocrine Therapeutic guidelines 

 

3. Calcitonon:  

 

In acute life-threatening hypercalcaemia, salcatonin can be given for a more rapid 

effect than that achieved by saline rehydration and pamidronate.  

 

Its efficacy however wanes after several days. 

 

Salcatonin can be given by SC, IM or IV routes. It may also be given by 

continuous IV infusion.  

 

For SC or IM dosing: 

 



● 100 IU (or 5- 10 IU / kg) SC or IM, 6 - 12 hourly. 

 

 Use multiple injection sites if the volume is more than 2 mL. 

 

For IV dosing: 

 

● Inject 100 IU (or 5- 10 IU / kg) slowly over 3 - 5 minutes every 6 - 12 

 hourly. 

 

For continuous IV infusion: 

 

● Intravenous infusion may be the most effective method of administration 

 in severe cases of hypercalcaemia. 

 

Dilute 100 IU (or 5- 10 IU / kg) of salcatonin in 500 mL sodium 

chloride 0.9% and infuse over at least 6 hours.  

 

4. Corticosteroids: 

 

● Steroids are not generally helpful unless the cause is a hematological 

malignancy.  

 

Give hydrocortisone 100 mg IV twice daily 2 

 

The maximum calcium lowering effect will not occur for several days, however 

and glucocorticoids should only be regarded as adjunctive therapy in a 

hypercalcemic crises. 

 

5. Dialysis: 

 

 This may be used in: 

 

 ● Life-threatening situations 

 

 ● Cases of failure of more conservative measures 

 

● Patients with oliguric renal failure or heart failure. 

 

Disposition 

 

Oncologist advice is best sought for malignancy related hypercalcemia. 
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