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Learning Objectives
•Forms of calcium and factors affecting its analysis

•Regulation of calcium with its molecular mechanisms and 
applications

•Functions of calcium, mechanism of action and clinical 
application

•Clinical Significance



CALCIUM

Total Body Content :   1-1.5kg

Bones :   99%

ECF :   1%

Plasma :   9-11mg/dl



Tissue distribution and states of calcium



Daily Requirement and Dietary sources

Adults : 800mg

Children : 1200mg

Preg. & Lactation : 1500mg

Postmenopausal- 1500 mg



Forms of calcium



Effect of albumin concentration and acid base 
balance on plasma concentration of ionised
calcium



Free calcium: ISE
More useful



Pre analytical factors for measurement of 
calcium
Torniquet application: increased total not ionized Calcium

Fist Clinching/forearm exercises: increased free calcium.

Posture: standing increase total calcium

Prolonged immobilization and rest: decreased bone density and increased free calcium

Physiological Variation:

Age

Pregnancy: decreased total calcium





Calcium absorption in intestine



Factors Promoting Absorption

Vit.D: calcitriol induces synthesis of carrier protein (calbindin) in 
intestinal epithelial cells

PTH: increases synthesis of calcitriol

Acidic pH of intestinal milieu  makes Ca salts soluble

Factors Decreasing Ca Absorption

Alkaline pH

Phytates & oxalates

Malabsorption syndrome: fatty acids are not absorbed forming 
insoluble Ca soaps

Excess of dietary fibres

Excess of phosphates (1:2 to 2:1)



Renal handling of calcium
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Regulation of PTH secretion by Ca





Calcium absorption



Calcium reabsorption from kidneys



Hypercalcemia of malignancy?

PTHrP?

RANKL?

Denosumab is being clinically used for the treatment of osteoporosis and cancer-related bone 
disorders





Preserves bone density





Mechanism of action of Bisphosphonates



Role of Ca in blood clotting





Neuromuscular transmission







Mechanism of action of cardiac glycosides



Calcium as second messenger





Mechanism of action of Sulfonylurea 
drugs



Clinical Significance
Hypercalcemia

Hypocacemia



Hypercalcemia



Hyperparathyroidism

Primary, Tertiary

Ectopic

Hypocalceuric hypercalcemia

? CaSR



Hypercalcemia of malignancy



Hypercalcemia of granulomatous 
disorders





Diagnostic approach to Hypercalcemia
Albumin concentrations

A detailed history 

Serum PTH level and serum Phosphate

Serum creatinine and calcium/creatinine clearance ratio( <0.01 is suggestive of FHH)

sequence analysis of the CaSR gene

? A suppressed PTH level in the face of hypercalcemia

PTHrP

Serum 1 ,25(OH), vitD levels are increased in granulomatous disorders



Treatment
Volume expansion

Bisphosphonates

Hydrocortisone



Hypocalcemia



Tetany



Diagnostic evaluation
Albumin, Phosphorus and Magnesium levels

PTH level

History

serum 25-hydroxyvitaminD levels

Treatment

Iv Ca gluconate

Oral Calcium and vitamin D supplements



Treatment
Acute

i.v. calcium gluconate

Magnesium supplementation

Chronic

Calcium supplements and either vitamin D, or D3




