4.21 Metabolic Bone Disease

4.21.1 Recognise the circumstances in which osteoporosis is likely to occur

· Osteoporosis may be primary or secondary

· Primary osteoporosisis more common in women as a result of oestrogen withdrawal due to:

· Late menarche

· Early menopause

· Low oestrogen throughout life (e.g. athletes and anorexia nervosa)

· Secondary osteoporosis occurs secondary to:

· Endocrine disease:

Thyrotoxicosis

Hypogonadism

Hyperparathyroidism

Cushings

· Rheumatoid disease (especially if steroids are used)

· G.I. disease


cirrhosis

Malabsorption

· Neoplasia

Clinical Features:

· Pathological fractures – colles, hip and wedge fractures of the vertebrae are most common

· Bone pain

Risk factors of developing primary osteoporosis:

· Family history

· Lean body mass

· Alcohol consumption

· Smoking

· Sedentary lifestyle

4.21.2 Be able to give advice to patients about preventing osteoporosis and outline treatment strategies

There are 3 arms of the strategy to preventing osteoporosis:

1. Health education to prevent osteoporosis in the young (20-35 years) – aims to prevent the development of osteoporosis in the first place and educates young women to (1) stop smoking, (2) take weight bearing exercise, (3) increase dietary calcium and vitamin D and (4)avoid high intake of alcohol and caffeine

2. Prevention of osteoporosis in the perimenopausal/ postmenopausal woman:
· Vit D/ calcium supplementation – elderly are most likely to be deficient so monitor levels

· Bisphosphonates – bind to hydroxyapetite crystals in bone matrix to reduce the rate of bone turnover.  Examples:

i. Alendronate 
(‘fosamax’)
- decreases risk of vertebral and non vertebral fractures. 

Dose: 
5mg once daily in prevention of postmenopausal OP



10 mg OD in treatment of postmenopausal OP or



70 mg once weekly in treatment of postmenopausal OP

Counselling: swallow tablet whole with water 30 mins before eating (empty stomach), sit up straight for 1 hour efter swallowing. (minimises risk of oesophageal reflux)

Residronate (‘actonel’) -
decreases risk of vertebral fractures and non vertebral fractures

Dose:
5mg once daily or 35mg once weekly

Counselling: as for other bisphosphonates.

ii. Etidronate (‘didronel’)

- decreases risk of vertebral fractures only.  

Dose:

Pack contains 2 tablet types – disodium 

Etidonate (white) and calcium carbonate (pink).  Tablet is taken 

In 90 day cycles – white for 14 days and pink for 76 days.

Calcitonin (‘forclacitonin’ or miacalcic’)

· consider in high risk patients who cannot tolerate bisphosphonates.  Reduces the calcium release from bone.

· Dose-

100units intramuscularly daily (with vitamin D + calcium supp) or



200 units paranasally daily

HRT

· Only an option where other therapies are contra indicated, cannot be tolerated or there is a lack of response

· Not first line in women 50+ years

· Only beneficial if started early in menopause, continued for 5 years

· Bone loss resumes (probably at accelerated rate) once HRT is stopped

· Raloxifene may also be used in treatment and prevention of OP symptoms but does not reduce vasomotor symptoms of the menopause

4.21.3 Recognise circumstances in which osteomalacia may occur


Background box: The action of vitamin D
· The active form is 1,25‑dihydroxyvitamin D, made from vitamin D by processing in the liver and kidney.

· The main action of 1,25‑dihydroxyvitamin D is to stimulate calcium uptake from the intestinal lumen against its concentration gradient

· Localises in nuclei or intestinal villus and crypt cells

· Acts upon brush border

· Prob. stimulates production of plasma membrane calcium transporter protein

· 1,25‑dihydroxyvitamin D is responsible for the decrease in proportion of calcium absorbed as amount of dietary calcium increases.

· Augments active absorption of phosphate across intestinal cell membrane

· Stimulates bone resorption by interacting with a receptor on the osteoblast thereby driving resorptive action of osteoclast by osteoblast-derived factor. Sensitises bone to resorptive effects of PTH.

· Essential for normal bone mineralisation through supply of adequate calcium and phosphate but also through the repression of the collagen gene in osteoblasts. Without this repression, unregulated collagen synthesis leads to unmineralised osteoid and weak bone.

Causes of osteomalacia

1. Deficiency of vitamin D
· Increasingly rare as diet improved, still at risk are:

· Vegetarians can have lower dietary intake

· Traditional Asian females – body covered so UV exposure reduced

· Elderly – ‘tea and toast’ phenomena

· Malabsorption – of vit D in the gut, e.g. coeliacs

2. Impaired metabolism of vitamin D

· Liver failure (prevents conversion of vit D → 25-hydroxyvitamin D)
· Renal failure (prevents conversion of 25-hydroxyvitamin D → 1,25‑dihydroxyvitamin D – the active form)
· Increased metabolism – may be stimulated by anticonvulsants
3. Inherited vitamin D receptor abnormalities (rare)

4. Rarely may be due to low phosphate (hypophosphatemic rickets)
Clinical features of osteomalacia

· Impaired mineralisation of bone matrix

· Bones ‘soft’

· Children (‘rickets’):
widened cranial sutres

Frontal bossing (<1 years)

Tibial bowing

Genu varum/ valgum

· Adults:



Proximal bone pain

Rib/ long bone tenderness

(rare) pathological fractures

secondary hyperparathyroidism may occur

4.21.4 Initiate investigation for osteomalacia

X ray

	
	2 radiological features of osteomalacia:

Looser’s zones

· Partial fractures of the bones

Pseudofractures

· Translucent lines at sites of stress e.g. ribs, axillary borders of scapulae and pubic rami


Biochemistry

· Low Ca, vitamin D, phosphate

· High PTH

Histology

· (not usually necessary)

· reduced hydroxyapetite with increased unmineralised osteoid

Management:

· treat underlying disease

· Clacium and vitamin D supplementation

· If renal or liver failure give calcitriol, the metabolically active vitamin D.  250 nanograms daily

4.21.5 Recognise circumstances in which hypercalcaemia may occur




( Calcium



Clinical features:

· Lethargy, malaise,coma

· Thirst, polydypsia

· Nausea, anorexia and vomiting

· Peptic ulcer

· Renal stones (long term)

· Bone disease (long term)

Most common causes of hypercalcaemia:

Primary hyperparthyroidism

· F:M 2:1

· 90% are over 50 years

· 50% asymtomatic and detected incidently

· 80% of cases he underlying pathology is a single parathyroid adenoma 

· Sometimes diffuse hyperplasia of all 4 glands may occur

Hypercalcaemia of malignancy

· Second most common cause of hypercalcaemia

2 underlying causes:

1. Metastatic deposits in bone (95%):  Most commonly from breast lung and myeloma.  Patients tend to be highly symptomatic as calcium very high and has risen quickly

2. Humoral hypercalcaemia of malignancy: due to release of parathyroid related homone, often due to a squamous carcinoma of the lung (may also be due to GU or gynae Ca).  Rare but important to illustrate that not all patients with hypercalcaemia and cancer have metatstatic disease
Rare:

· Multiple Endocrine Neoplasia (MEN)

· Single gene defects cause multiple neoplasia 

4.21.6 Initiate the management of hypercalcaemia

Biochemistry:

· PTH

high- primary hyperparathyroidism

Low means parathyroid gland not involved, consider Malignancy, sarcoid, thyrotoxicosis or thiazide induced

· Alk Phos
Malignancy (esp if LFTs deranged)

Pagets if isolated large rise in alk phos

· Dietary and drug history for excess vitamin D or calcium containing ant acids, thiazides and lithium (think about milk alkali syndrome – hypercalcaemia due to over ingestion of over the counter indigestion remedies such as rennies)

Hospital management:

· Fluid


Hydration with 0.9% NaCl (saline)

· Loop diuretic

Once normal hydration achieved

E.g. furosemide, bumetanide and torasemide

Use if dehydration has lead to acute renal failure, used to correct oligouria

Powerful diuretics.Inhibit resorption from ascending loop of Henle

Dose: (in oligouria): 250mg initially, increasing steps of 250mg, every 4-6 hours max to a maximum single dose of 2g

· Bisphosphonates
See above for details of different types

Can be used regardless of underlying cause

Pamidronate via IV cannulation used most often

Dosing:
Malignancy hypercalcaemia:



15-60mg single infusion or over 2-4 days



Paget’s 30mg/week for 6 weeks

· Corticosteroids
Only useful in hypercalcaemia due to sarcoid of vitamin 

D intoxification

Rarely effective if bisphosphonates have previously failed

· Clacitonin

May help in Paget’s

Revision:	Vit D2 (diet)	+	UV sunlight
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