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Key Points
· Serum calcium concentrations in animals may be mildly increased after feeding: a 12-hour fast is recommended before blood sampling
· Laboratory error or detergent contamination of the serum or sample tube may result in artifactual hypercalcemia
· Lipemia frequently causes erroneously high serum tCa concentrations because of colorimetric interference
· Normal young growing dogs may have mildly higher serum calcium concentrations than older dogs

Nonpathalogic Hypercalcemia
· Transient or Inconsequential Hypercalcemia
· Dehydration can result in mild hypercalcemia attributed to hemoconcentration
· Increased serum concentration of protein, especially albumin, can result in an increased serum tCa concentration as more calcium binds to protein
· Increased serum tCa and decreased iCa concentrations can occur transiently after plasma transfusion because of excess citrate–calcium ion complexes
· Hypoadrenocorticism
· Unknown mechanism
· Second most common cause of hypercalcemia in dogs (after malignancy)
· 11% to 45% of cases in five studies
· Chronic Renal Failure
· Hypercalcemia can cause renal failure or develop as a consequence of CRF
· Serum PTH concentration is often increased with CRF
· Clinical signs of hypercalcemia are uncommon in CRF patients, and measurement of serum iCa concentration to assess calcium status in CRF patients is critical
· Fewer than 10% of all dogs with CRF have increased serum iCa concentrations
· Some cases of ionized hypercalcemia and CRF may be associated with the use of calcium carbonate intestinal phosphate binders
Pathalogic or Consequental Hypercalcemia
· Cancer associated
· Humoral Hypercalcemia of Malignancy
· Increased osteoclastic bone resorption associated with many tumors in people and animals
· Dog: hypercalcemia, hypophosphatemia, hypercalciuria (often with decreased fractional calcium excretion), increased fractional excretion of phosphorus
· Common tumors causing hypercalcemia
· Lymphosarcoma, multiple myeloma, squamous cell carcinoma, bronchogenic carcinoma/adenocarcinoma, osteosarcoma, fibrosarcoma, undifferentiated sarcoma, undifferentiated renal carcinoma, anaplastic carcinoma of the lung and diaphragm and thyroid carcinoma
· Lymphoma
· Hypercalcemia is found in 20% to 40% of dogs with lymphoma
· Increased osteoclastic resorption is present in bones without evidence of tumor metastasis
· Hematologic Malignancies
· Some types of hematologic malignancies present in the bone marrow produce hypercalcemia by inducing bone resorption locally
· Tumors Metastatic to Bone
· Solid tumors that metastasize widely to bone can produce hypercalcemia by the induction of local bone resorption associated with tumor growth
· Pathogenesis of enhanced bone resorption is not well understood
· Primary Hyperparathyroidism
· Uncommon cause of hypercalcemia in dogs and is even less common in cats
· Dogs: older, with a mean age of 10.5 year
· Cats: 12.9 years 
· No sex predisposition has been noted
· Keeshonds constituted 36% of affected dogs
· 5 of eight cats were Siamese
· Parathyroid gland masses usually cannot be palpated in dogs, but 50% of cats with primary hyperparathyroidism had a palpable cervical mass
· A high-normal PTH and hypercalcemia is inappropriate…suspicious for primary hyperparathyroididism
· Hypervitaminosis D
· Refers to toxicity resulting from excess cholecalciferol (vitamin D3) or ergocalciferol (vitamin D2)
· Vitamin D intoxication and hypercalcemia may result from excessive dietary supplementation or may be caused iatrogenically during the treatment of hypoparathyroidism
· Granulomatous Disease
· Hypercalcemia can result from calcitriol synthesis by activated macrophages during granulomatous inflammation
· Normal macrophages express 1α-hydroxylase activity when stimulated by interferon or lipopolysaccharide
· Converts 25-hydroxyvitamin D to calcitriol
· Macrophages in granulomatous inflammation express such activity without stimulation



QUESTIONS
1. T/F: Lipemia increases tCa measurements.
2. Name 3 tumors that commonly cause hypercalcemia.
3. T/F: Patients with CRF frequently show signs of hypercalcemia 
























ANSWERS
1. T/F: Lipemia increases tCa measurements.
2. Name 3 tumors that commonly cause hypercalcemia.
Lymphoma, lymphosarcoma, multiple myeloma, squamous cell carcinoma, bronchogenic carcinoma/adenocarcinoma, osteosarcoma, fibrosarcoma, undifferentiated sarcoma, undifferentiated renal carcinoma, anaplastic carcinoma of the lung and diaphragm and thyroid carcinoma
[bookmark: _GoBack]3. T/F: Patients with CRF frequently show signs of hypercalcemia 
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