

CALCIUM & VIT D
Causes of Vitamin Deficiency
· Infectious/Inflammatory 
· Whipple’s disease
· Granulomatous disorders (TB/Sarcoid) 
· Traumatic/Toxic 
· Gastric bypass surgery 
· Short bowel syndrome 
· Autoimmune 
· Coeliac
· Cystic fibrosis 
· Chron’s
· Metabolic
· Pseudovitamin D deficiency Rickets
· Vitamin D resistant rickets 
· Iatrogenic/Idiopathic 
· Glucocorticoids 
· Antiepileptic Meds
· HAART 
· Rifampicin 
· St John’s Wart
· Obesity
· Decreased sun exposure
· Ageing
· Increased skin pigmentation 
· Neoplastic 
· FGF 23 Tumour 
· Hyperphosphaturia 
· Congenital 
· X linked hypophosphataemic rickets
· AD hypophosphataemia
· Endocrine 
· Primary hyperparathyroidism 
· Chronic kidney disease
· Liver disease

Hypocalcaemia
· Symptoms of Hypocalcaemia = SPASMODIC
· Spasms
· Perioral paraesthesia 
· Anxiety, irritable, Irrational 
· Seizures
· Muscle tone increased (colic, wheeze, dysphagia) 
· Orientation impaired 
· Dermatitis (Atopic/Exfoliative) 
· Impetigo herpetiformis 
· Chvostek’s sign
· Cardiomyopathy (long QT interval) 
· Choreoathetosis 
· Cataract
· Symptoms of Hypocalcaemia simplified: CATS
· Convulsions, Arrhythmias, Tetany, Stridor
· Causes
Increased Phosphate
Decreased or normal Phosphate
CHaRMeD

· Chronic kidney disease
· Hypoparathyroidism 
· Rhabdomyolysis (acute)
· Magnesium deficiency 
· D vitamin deficiency
OPRAH

· Osteomalacia 
· Pancreatitis (acute) 
· Respiratory 
· Alkalosis 
· Hydration (over)




Management 
· Attempts to decrease only made if adjusted calcium is below 1.8mmol/L OR if signs like tetany, positive chvostek/Trosseau sign 
· Calcium levels should always be corrected against albumin 
· Adjusted calcium = Unadjusted calcium + 0.02 x (40 – serum albumin)
· Treat with IV magnesium if hypomagnesaemic hypocalcaemia 
· 12.5g of calcium carbonate (5g of elemental calcium) over 24hours 
· NOT WITH FOOD 
· One calcichew tablet = 0.5g of elemental calcium 
· Alfacalcidiol 1 – 5 micrograms daily
· Chronic kidney disease
· Severe symptoms
· 10ml of 10% calcium gluconate @2ml/min 
· then IV calcium gluconate 40ml 10% in 500ml of 0.9% NaCl/5% dextrose over 24h 

Hypercalcaemia
· Bones Stones Abdominal Moans and Psychic Groans
· HANDPICKED 
· Hypertension 
· Anorexia 
· Nausea 
· Decreased QT interval 
· Polyuria/polydipsia
· Inadequate strength 
· Confusion 
· Kidney Injury 
· Ectopic Calcification 
· Depression 
· Common Causes
· Myeloma 
· Sarcoid 
· Malignancy
· Acromegaly
· Thyrotoxicosis
· Lithium 
· Vitamin D intoxication 
· Familial benign hypocalciuric hypercalcaemia 
· Primary hyperparathyroidism 
· Albumin raised + Increased urea = dehydration 
· Albumin raised + normal urea = cuffed specimen 
· Alkaline phosphatase RAISED 
· Bone metastasis
· Sarcoidosis 
· Thyrotoxicosis 
· Lithium 
· Managament (>3)
· Fluid NaCl (0.9%) aiming for a urine output of >200ml/hr 
· Furosemide once euvolaemic (after calciuresis)
· Bisphosphonate after if hypercalcaemic (allow 1 week for effect) – INHIBIT OSTEOCLASTS 
· Malignant disease: 4mg Zolendroic Acid over 15min 
· Monthly injection
· No malignancy: Pamidronate 15 – 90mg in 500ml NaCl
General 
· 2.15 – 2.65mmol/L = Normal 


		

	





	
	







Paget’s Disease of the bone 
· Increased but uncontrolled bone turnover 
· Symptoms: Bone pain, bowing of tibia, bossing of skull, osteoporosis, raised ALP
· Complications: deafness, bone sarcoma, fractures, skull thickness, high output cardiac failure. 
· Calcium and phosphate are typically normal 
· Management: Risendronate / IV Zolendronate 
· Bisphosphonates inhibit the resorption of bone by osteoclasts. 



Side Effects of Bisphosphonate
· NVMB FlSH
· Nausea, Vomiting, Myalgia, Bone pain, Flu like symptoms, Seizures, Headache, Lymphocytopaenia 
· Zolendroic acid in addition to NVMB FlSH causes TIC TOC 
· Taste disturbance, Insignificant WCC/Pulse, Creatinine increased, Thirst, Osteonecrosis of the jaw/Oesophagitis, Confusion 
Bisphosphonates = 1st line for paget’s disease 
Do not take bisphosphonates with AIM : Antacids, Iron, Milk 
30mins before breakfast with plenty of water; sit upright for at least 30 minutes post medication





