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WHO Definition

A progressive systemic skeletal disease characterised by low bone mass & micro-architectural deterioration of bone tissue, with a consequent increase in bone fragility & susceptibility to fracture.

Prevalence

· 1 in 3 women 
> 50 will go on to develop osteoporosis

· 1 in 12 men 
> 50 will go on to develop osteoporosis

By 2025 approximately 25% of the population will be > 65 years of age

There are approximately 200,000 osteoporosis related fractures in the UK per year

Common fracture sites: vertebral bodies, distal radius, proximal femur, proximal humerus

Consequences

Mortality

Increased mortality associated with vertebral or hip fracture – 20% of patient a fractured NOF die within 12 months of fracture.

Morbidity

· Physical consequences – Pain and disability

· Emotional & psychological consequences - Anxiety (fear of further falls or fracture) and or depression

· Social consequences - Decreased socialisation/social isolation, loss of independence, a need for external agencies.

· Financial consequences - loss to the individual, financial loss to the State (Hospital/Residential Care/Community Care etc)

· Hip fractures alone account for >20% of Orthopaedic bed occupancy in UK

Calcium metabolism

Calcium metabolism

Parathyroid Hormone

The four parathyroid glands respond to the increasing level of free ionised calcium in the blood by decreasing PTH production (a negative feed back loop).

PTH  Action

Bone – PTH increases osteoclastic activity and bone resorption with release of calcium into the blood.

Kidney – PTH increases 1 alphahydroxylase activity in the kidney increases production of the active vitamin D metabolite 1,25 dihydroxylase cholecalciferol which in turn increases calcium absorption from the intestine leading to an increase in serum calcium. 

Vitamin D metabolism

· Dehydrocholesterol – converted in skin with sun exposure – to Vitamin D3 (cholecalciferol). 

· Vitamin D3 (cholecalciferol) if converted in the liver to 25 hydroxy cholecalciferol.
· 25 hydroxy cholecalciferol is then converted in the kidney to the biologically active form of vitamin D 1,25 dihydroxycholecalciferol. NB It is the activity of 1 alpha hydroxylase within the kidney which is tightly regulated and is the major control point for the production of the active metabolite

· 1,25 dihydroxycholecalciferol acts on the intestine to increase calcium absoption and serum calcium levels.
Calcitonin

Calcitonin is a polypeptide hormone released by the thyroid and it exact role in calcium metabolism is poorly understood, it seems to enhance renal loss of calcium by inhibiting resorption of calcium from the urine and it decreases osteoclastic activity in the bone.

Diagnosis
Based on measurement of BMD – the gold standard is DEXA scanning at the femoral neck BUT although it has a high specificity it has low sensitivity therefore should be offered to high risk groups (remember higher prevalence improves Positive Predictive Value in low sensitivity tests)

The result is a ‘T score’ which is the number of standard deviations from the young adult mean for women (but the same diagnostic cut-off values are used for men also)

BMD T score  ≤- 2.5 = Osteoporosis

NB – Arthrosis & arthritis of hip & spine may make DEXA scanning inaccurate.

Assessment of Fracture Risk

Currently there is no universally accepted policy for population screening in the UK to identify people with osteoporosis or those at high risk of fracture.

Patients are identified by case finding according to a previous fragility fracture or presence of significant clinical risk factors (CRFs).

Some of these CRFs act independently of BMD to increase fracture risk, while others increase fracture risk in association with low BMD (eg secondary causes of osteoporosis)

Clinical Risk Factors
Age: After 35 years of age you lose 1% of your bone mass per year (but this increases to 5% per annum for the first five years after the menopause).

Sex: 1 in 3 women > 50 years will go on to develop osteoporosis compared to 1 in 12 men.

Previous fragility fracture: especially hip, wrist, spine & humerus
Genetics: first degree relative with osteoporosis & parental history of hip #

Also ethnicity is important (more common in Asians & Caucasians than Afro-Caribbeans) 

Lifestyle: Smoking, lack of exercise, ≥3 units of alcohol daily, low BMI (<19), low calcium intake.

Medication: Steroids, heparin, anticonvulsants

· See PACE for advice regarding steroid dose

Secondary causes of osteoporosis including:

· Rheumatoid arthritis

· Untreated hypogonadism in men & women (including menopause <45yrs)

· Prolonged immobility

· Organ transplantation

· Type I diabetes

· Hyperthyroidsim

· GI disorders eg coeliac, Crohn’s, UC, malabsorption

· Chronic liver disease

· COPD

NB the above list is not exhaustive but includes the main CRFs used in the FRAX tool (see below) – for further details see Bradford & Airedale PACE guidelines & Bradford Bone Densitometry Request Form

FRAX – The WHO Fracture Risk Assessment Tool

Accessed via http://www.shef.ac.uk/FRAX & can be used to calculate the 10 year probability of a significant fracture.

It can also be used to assess whether somebody needs a DEXA scan.

NB to date this assessment tool has not been endorsed by NICE but full guidance on osteoporosis from NICE has not yet been published so things may change in the future

AIM of treatment?

· Fall prevention

· Reducing trauma associated with falls

· Osteoporosis Rx who, when and with what?

NICE recommends drug treatment for all women over 75 who have had a fragility fracture without the need for DEXA scanning (this is also in line with QOF)

Guidance following DEXA scanning
· Bone mineral density T score* [image: image1.png]


1 (normal)
Advise on lifestyle

· Bone mineral density T score -1 to -2.5 (osteopenia)
Advise on lifestyle
Consider combined calcium 1 g and vitamin D 800 IU, depending on intake.
Repeat DEXA for a Tscore of -1 to -1.5  in 5years but >1.5 to -2.5 in 3 years,

· Bone mineral density T score [image: image2.png]


-2.5 (osteoporosis)
Investigate for causes of osteoporosis
Advise on lifestyle and ensure adequate intake of combined calcium and vitamin D, consider pharmacological treatment
Interpret result in context of age in frail elderly people (Z score)

Remember that bone mass is slow to change so a follow up DEXA scan after treatment has been initiated should be only repeated after three years (preferably on the same DEXA machine).

Base line investigations

FBC, ESR, TTG antibodies, Calcium & Phosphate, LFTs, Cr, TSH and if ESR raised plasma electrophoresis & urinary Bence-Jones proteins.

Also consider Testosterone, SHBG and LH in men OR oestradiol in premenopausal amenorrhoeic women 

Consider Referral in:
· Severe osteoporosis (T below -3)

· Multiple low trauma fractures

· Further low trauma fractures while on treatment

· Progressive deterioration in T score despite treatment

· Men or women below the age of 45

Secondary causes

Management options (see also PACE guidelines)
Lifestyle

Smoking cessation

Moderate alcohol consumption

Promoting weight bearing exercise

Adequate dietary calcium and vitamin D - Vitamin D occurs naturally in some animal products, including oily fish, eggs, butter and meat. Margarine is fortified with vitamin D (by law) and it is added voluntarily to other fat spreads and some breakfast cereals.

Medication

· Bisphosphonates – 1st line agents

· Calcium & vitamin D 

· SERMs

· HRT

· Strontium Ranelate

· Calcitonin

· Teriperatide

· Monoclonal antibodies

Vit D and calcium supplements – used in the primary prevention of osteoporosis in all housebound / residential care patients. In elderly institutionalised patients, hip and non vertebral fractures were decreased after three years' treatment with 1200 mg calcium and 20 µg (800 IU) vitamin D, with significant benefit at 18 months (N Eng J Med 1992). A Dutch community based RCT study > 65s, both men and women, found that i.m. vitamin D given once every four months decreased the overall risk of fracture at common osteoporotic sites by 30%  and all sites by 22% at 5 years - a primary prevention study (BMJ). 
The calcium supplementation arm of the WHI study (Prospective RCT of 36,000 healthy postmenopausal women aged between 50 and 79 years) did reveal no benefit for routine postmenopausal calcium and vitamin D for patients under 60 (it increased densitometry but had no significant effect on fracture rate). Over 60 there was significant benefit especially if the patients were fully compliant with treatment. But there was an increase in the incidence of renal stones.

BUT calcium & vitamin D does not help in secondary prevention – a large (5000pts) RCT placebo controlled trial in patients over 70 with a PMH of osteoporotic fracture (Lancet 2005)
Bisphosphonates – e.g. Alendronate (Fosamax) – 5mg daily for primary prevention (e.g. in patients on long term oral steroids deemed to be at risk), 10 mg a day or 70mg once weekly for secondary prevention i.e. proven osteoporosis or patients with osteoporotic vertebral collapse or low velocity fractures. In large randomised controlled trials, the bisphosphonate alendronate reduced both vertebral and non-vertebral fractures. It is most beneficial in those at highest risk–women with at least one previous vertebral fracture or osteoporosis. Symptomatic vertebral fractures were decreased by 28-36% over four years' treatment, whereas the risk of hip fracture was reduced by just over a half.

There are now monthly oral bisphosphonates and 3 monthly iv bisphosphonates for those patients who tolerate them poorly.

Advice for taking Fosamax to reduce GI side effects = Prior to breakfast, after getting up swallow the tablet with a drink of water and then no food for 30 minutes and no lying down until after eating and report any dyspepsia or dysphagia symptoms to your GP. (Remember two important contra-indication to bisphosphonates are a history of achalasia or a history of oesophageal stricture).
SERMs – Raloxifene – licensed for the prevention of postmenopausal osteoporosis and treatment of vertebral collapse secondary to osteoporosis.  In postmenopausal women treated with raloxifene, vertebral fractures were decreased by 30% over three years, whereas no effect was seen on non-vertebral fractures. There is a decrease in the risk of endometrial cancer and breast cancer but it is associated with increased risk of VTE.

HRT (oestrogen) – The landmark WHI study (Prospective RCT of 16,000 women) revealed that CC-HRT or Oestrogen alone HRT both reduce the risk of osteoporotic fracture but at the expense of increased risks of breast cancer, stroke, CVD and VTE events. It is for this reason HRT is no longer used for the primary or secondary prevention of osteoporotic fracture.

Risks of HRT

Addition 8 cases of breast cancer per 10,000 treated patients over 1 year
Addition 8 cases of  IHD per 10,000 treated patients over 1 year
Addition 8 cases of  PE  per 10,000 treated patients over 1 year
Addition 8 cases of  CVA per 10,000 treated patients over 1 year

BUT 5 less cases of fracture NOF!
Strontium Ranelate is a new chemical which that inhibits bone resorption and stimulates bone formation and is the cheaper of the two anabolic agents. Two large RCTs (SOTI and TROPOS) have shown it to significantly reduce vertebral and non vertebral fracture in women with low BMD. But strontium does affect the DEXA scan due to its high molecular weight so follow up results need careful interpretation (Needs a pre-treatment DEXA and a DEXA six months after Rx cessation in order to assess benefit). Although usually well tolerated there is an EMEA warning about stopping it immediately if a rash develops.
Calcitonin – im or intranasal used when biphosphonates / SERMs are CI or not tolerated. When salmon calcitonin 200 IU daily was, however, given to postmenopausal women, new vertebral fractures were decreased by 33% despite a small effect on lumbar bone mineral density. This has been interpreted as a quality effect of antiresorptive agents beyond the effect on bone mineral density. It often causes unpleasant flushing or GI upset.
PTH – Teriperatide – the only other anabolic Rx option. Parathyroid hormone has a dual effect on bone. Continuous dosing or increased endogenous secretion leads to bone resorption, whereas intermittent dosing has a pronounced anabolic effect. Recombinant human parathyroid hormone given as subcutaneous injections is promising to patients with severe osteoporosis, decreasing vertebral and non-vertebral fractures by 65-69% and 53-54%, respectively, and markedly increasing bone mass in less than two years
Monoclonal antibodies – Denosumab, a human monoclonal antibody directed against a receptor essential for the action of osteoclasts, has been shown to be as effective as a bisphosphonate at increasing Bone Mineral Density in post menopausal women who had proven low BMD.

Treatment strategy for established osteoporosis but no fracture (NICE TA 160) in postmenopausal women
1) Bisphosphonates – alendronate 1st line, risedronate or etidronate are alternatives if alendronate not tolerated
2) Strontium
3) HRT in premature menopause up to the age of 52 & no CI.
4) Calcitonin or Teriperatide

Treatment strategy for preventing steroid induced osteoporosis
See PACE guidelines:

Consider every patient for active osteoporosis prevention who has had:

· Oral or iv steroid treatment for greater than 3 months.

· A cumulative lifetime dose of 1g oral prednisolone. 

· Inhaled steroid > 1000mcg day beclomethasone.  

If unable to have a DEXA then treat, 1st line = a bisphosphonate.

If steroid course likely to > 3 months then treat, 1st line = a bisphosphonate.

If able to have a DEXA and the T score above -1.5 treat with lifestyle measures +/- calcium supplementation.

NB DEXA needs repeating every 3 years

If the T score is = -1.5 or lower then treat, 1st line = a bisphosphonate.

NB DEXA needs repeating every 3 years

Treatment strategy for established osteoporosis with a Hx of fracture (NICE TA 161) in pstmenopausal women
1) Bisphosphonates – alendronate 1st line, risedronate or etidronate are alternatives
2) Strontium or raloxifene 
3) Teriperatide > 65 years

Falls and fracture prevention

1 in 3 patients over 65 fall each year which increases to 50% in the > 80s.

There are estimated 200,000 osteoporotic fractures in Britain very year caused by falls.

NICE guidance – elderly people who have two or more falls in one year or have injury after one fall should have a falls assessment, as there is impressive evidence that secondary prevention of falls and osteoporotic fracture is cost effective.

Also see NSF for the elderly – Standard 16 – re falls guidelines

Also see PACE guidelines 

· All patients > 65 should be asked about falls in the last year – if they have had a fall then refer to falls service.
· Patients < 65 at risk of falling can be identified using the Cryer screening tool (scores out of 5 – if > 3 then refer to falls service)


Risk factors for falls in the elderly

Intrinsic factors

Visual impairment e.g. cataract

Impaired cognition e.g. depression or dementia

Impaired gait balance or mobility e.g. Parkinson’s, CVA, Alcohol

General deterioration associated with aging – poor posture, proprioception, balance etc

Medication e.g. benzodiazepines, neuroleptics, vestibular sedatives, polypharmacy

Cardiac causes e.g. postural hypotension, arrhythmia, syncope

Non cardiac causes e.g. TIA, epilepsy

Environmental factors

Personal hazards e.g. inappropriate clothing

Home hazards e.g. poor lighting, steep stairs, loose rugs, slippy floors, steep stairs, clutter

Hazards outside the home e.g. Snow and ice, uneven paths, poor street lighting.

Falls Management

See NICE guidelines and NSF for elderly standard 16
PAGE  
1

