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Levels of evidence and grades of recommendation
Level of evidence
Levels

Type of evidence

Ia

Evidence obtained from meta-analysis of randomised controlled trials (RCTs)

Ib

Evidence obtained from at least one RCT

IIa

Evidence obtained from at least one well designed controlled study without
randomisation

IIb

Evidence obtained from at least one other type of well-designed
quasi-experimental study

III

Evidence obtained from well-designed non-experimental descriptive studies
e.g. comparative studies, correlation studies, case-control studies

IV

Evidence obtained from expert committee reports or opinions and / or clinical
experience of respected authorities, or both

Used by the National Guidelines Clearinghouse (www.guidelines.gov), Agency for Healthcare
Research and Quality, U.S. Department of Health & Human Services, USA.1
Grades of recommendation
Grade

Recommendation

A (evidence levels Ia and Ib)

Requires at least one randomised
controlled trial, as part of the body of
literature, of overall good quality and
consistency addressing the specific
recommendation

B (evidence levels IIa, IIb and III)

Requires availability of well conducted
clinical studies but no randomised
clinical trials on the topic of recommendation

C (evidence level IV)

Required evidence obtained from expert
committee reports or opinions and/or
clinical experiences of respected
authorities. Indicates absence of directly
applicable clinical studies of good quality

Modified from the Scottish Intercollegiate Guidelines Network (SIGN).2
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STATEMENT OF INTENT
This Clinical Guidance is not intended to serve as a standard of medical care. Standards
of medical care are determined on the basis of all clinical data available for an individual
case and are subject to change as scientific knowledge advances and patterns of care
evolve.
The contents of this publication are a guide to clinical practice, based on the best
available evidence at the time of development. Adherence to this guide may not ensure
a successful outcome in every case, nor should they be construed as including all proper
methods of care or excluding other acceptable methods of care. Each physician is
ultimately responsible for the management of his/her unique patient in the light of clinical
data presented by the patient and the diagnostic and treatment options available.
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PREFACE
Osteoporosis is an important threat to the health and well-being of our population, in
particular the elderly. The burden of osteoporosis and its related morbidity and mortality
is expected to rise as our population ages. The awareness of osteoporosis and more
importantly its related fracture risk among the medical and general public has increased
and I am glad to say that the Malaysian Osteoporosis Society continues to play a
spearheading role in this.
Knowledge does not stagnate and therefore practice needs to keep pace. It has
therefore become necessary to update the Clinical Practice Guidelines (CPG) on
Management of Osteoporosis. There has been a greater usage and accessibility of DXA
scanners to measure bone mineral density and thus proper interpretation becomes an
important issue. This allows the early detection of low bone mass but it remains
important to put the place of DXA scanning in perspective. The new recommendation is
to assess and treat fracture risk and not mere numbers so the overall assessment of risk
is essential. There are new anti-resorptive agents available and there is the exciting
prospect of reliably increasing bone by stimulating bone formation. With improved assays
and measurement of bone turnover markers that are more readily available and accurate,
their place in monitoring needs to be addressed.
Once again a multi-disciplinary panel of experts have come together to plough through a
burgeoning literature on osteoporosis and related topics to produce this update. The
panel reviewed the current and most recent literature since the last CPG published in
2006 to update the document, which we have called a “Clinical Guidance”. It is important
to accept that we cannot be comprehensive in all aspects. Subtle aspects of related
topics such as menopause are addressed elsewhere. We must congratulate the panel
for their tireless effort in the realisation of the Clinical Guidance update.
We hope the Clinical Guidance will be of use to all practicing medical practitioners.

Chan Siew Pheng

Yeap Swan Sim

Chairperson

Co-Chairperson

Clinical Guidance Working Group

Clinical Guidance Working Group
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KEY STATEMENTS AND RECOMMENDATIONS
Osteoporosis is defined as a skeletal disorder characterised by compromised bone
strength predisposing a person to an increased risk of fracture. Bone strength reflects
the integration of bone density and bone quality. Bone density (g/cm2 or g/cm3) is
determined by peak bone mass and amount of bone loss. Bone quality refers to
architecture, turnover, damage accumulation, and mineralisation.
(Level IV)
Classification is based on bone mineral density (BMD). Osteoporosis is defined by BMD
of more than –2.5 SD from the young adult mean (T-score) and osteopenia when the
T-score is between –1.0 and –2.5.
Observational studies suggest that a similar cut-off point to that used in women can be
taken for diagnosis in men.
(Level IV)
The clinical significance of osteoporosis lies in the resulting fracture. The exact
magnitude in Malaysia is not known but hip fracture incidence in 1996-1997 in the over
50 years of age is 90/100,000 and is likely to increase with our ageing population.
(Level III)
The risk of fracture increases progressively with decreasing BMD. Risk of fractures
increases approximately two fold for each SD decrease in BMD.
(Level Ia)
In those with a low trauma fracture, a BMD measurement, though advisable, is not
necessary before starting therapy.
(Grade C, Level IV)
In addition to the diagnosis of osteoporosis, there should be fracture risk assessment
and exclusion of secondary causes of osteoporosis.
(Grade C, Level IV)
BMD measurement is recommended especially when assessment would influence
management (Table 7) and may save more resources than undirected use of treatment
in all patients.
(Grade C, Level IV)
The gold standard for measuring BMD is dual-energy x-ray absorptiometry (DXA).
DXA still remains the recommended method in the diagnosis of osteoporosis and
monitoring the effect of therapy. Other methods for measuring BMD such as
quantitative computed tomography (QCT) and quantitative ultrasound (QUS) are not
recommended for diagnosing osteoporosis but QUS may help in case-finding.
(Grade C, Level IV)
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FRAX is a fracture risk assessment tool used to evaluate the 10-year probability of
hip and major osteoporotic fracture risk that integrates clinical risk factors and bone
mineral density at the femoral neck in its calculations. Until more Malaysian data are
available, it is recommended to use the Singapore prediction algorithm.
(Grade B, Level III)
OSTA can be used to screen postmenopausal women for further assessment of
osteoporosis.
(Grade B, Level III)
Population-based strategies for the prevention of osteoporosis include life-style
modification such as adequate calcium and vitamin D intake, exercise, reducing
smoking and alcohol intake, for those at risk.
(Grade C, Level IV)
Table 1. The strength of recommendations concerning prevention of osteoporosis is
summarised in the following table:
Intervention

BMD
Improvement

Decrease Vertebral
Fracture Rate

Decrease Hip
Fracture Rate

Exercise

A

-

-

Calcium and Vitamin D
supplements

A

A

A

Dietary calcium intake

B

-

-

Smoking cessation

C

-

-

Reduced alcohol consumption

C

-

-

Prevention of falls

-

-

B

Estrogen

A

A

A

Raloxifene

A

A

-

Alendronate

A

A

-

Tibolone

A

A

-

After assessment, treatment can be considered for postmenopausal women if they
had a previous low trauma hip, vertebral or wrist fracture, or have a T-score < - 2.5.
In patients with osteopenia, initiation of treatment is recommended with a FRAX
fracture probability of more than 3% at the hip or 20% for major osteoporotic
fracture at 10 years.
(Grade C, Level IV)
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Table 2. The strength of recommendations concerning interventions in the treatment
of osteoporosis is shown in the following table:
Intervention

BMD
Improvement

Decrease Vertebral
Fracture Rate

Decrease Hip
Fracture Rate

Alendronate

A

A

A

Risedronate

A

A

A

Zoledronate

A

A

A

Ibandronate

A

A

-

Strontium

A

A

A

Denosumab

A

A

A

Estrogen

A

A

A

Raloxifene

A

A

-

Calcitonin

A

A

-

Calcitriol / Alfacalcidol

A

A

C

Calcium (±vitamin D)

A

A

B

r-PTH

A

A

-

The recommended daily intake for calcium is 1000mg (both dietary and supplements)
and for vitamin D is 800IU.
(Grade C, Level IV)
The choice of drug for established osteoporosis, especially those with previous
fracture, must be an agent shown not only to increase BMD, but also shown to reduce
fracture both at the spine and hip.
(Grade A, Level Ia)
Hip fractures should be surgically managed promptly to allow early ambulation. Spine
and wrist fractures may need operative intervention.
(Grade C, Level IV)
Patients on prednisolone more than 5mg daily or its equivalent, for more than 3
months, should be assessed for the presence of glucocorticoid-induced osteoporosis
and treated as required.
(Grade C, Level IV)
Secondary causes of osteoporosis should be excluded in men. Bisphosphonates and
PTH have been shown to be effective, and androgen is useful in hypogonadal men.
(Grade A, Level Ib)
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Figure 1
Algorithm for the management of postmenopausal osteoporosis
Clinical assessment
(include OSTA)

General measures:
• Calcium intake (B)
• Physical activity (B)

Patients with
risk factors but
no fracture

Patients with
prior low
trauma fracture

In the elderly:
• Vitamin D + calcium (A)
• Prevention of falls (B)

OSTEOPOROSIS
(with/without BMD)

FRAX

BMD measurement

(with/without
BMD)

High
Risk

Low
Risk

T score:
≥ -1

T score:
< -1 to > -2.5

T score:
≤ -2.5

NORMAL

OSTEOPENIA

OSTEOPOROSIS

Monitor

If multiple
risk factors
present (C)

Reassess
with BMD after
2 years (A)

Reassess with BMD
after 2 years (C)

• Bisphosphonates (A)
• Strontium ranelate (A)
• Denosumab (A)
• SERMs (A)
• Activated Vitamin D (A)

YES

Treatment options:
• SERMs (A)

Treatment options:
• Bisphosphonates (A)
• Strontium ranelate (A)
• Denosumab (A)
• SERMs (A)
• Activated Vitamin D (A)

• Bisphosphonates (A)
• Strontium ranelate (A)
• Denosumab (A)
• SERMs (A)
• r-PTH (A)
• Calcitonin (A)
• Activated Vitamin D (A)

Treatment options:

NO
If BMD
deteriorates

Treatment options:

Follow-up with
BMD/BTM if available

• Alendronate (A)
• Strontium ranelate (A)
• HT (A)
• STEAR (A)

The treatment options found in the algorithm for the management of postmenopausal
osteoporosis reflects the order of preference according to current medical evidence. The
level of evidence is not a yardstick for comparing relative efficacy. There are few comparative
studies between therapeutic agents but the therapeutic aim is for clinical fracture reduction
rather than an increase in BMD. Therefore, agents with clinical fracture reduction are ranked
higher in the hierarchy of therapeutic choice than agents with only BMD data.
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Figure 2
Algorithm for the management of male osteoporosis
Low trauma fracture

Suspect Osteoporosis

General measures:

General measures:

• Calcium intake
• Physical activity

FRAX

• Calcium intake
• Physical activity

(with/without BMD)

BMD of lumbar spine
and femoral neck.

BMD of lumbar spine
and femoral neck.
Exclude secondary
causes. Check:

Low
Risk

High
Risk*

• serum testosterone
• bone profile
• full blood count / ESR
• TSH
• protein electrophoresis

Normal
Z>0

Osteopenia
Borderline
Z 0 to -1
or T < -2.5

Consider checking:
• serum testosterone
• bone profile

Osteoporosis
Low
Z < -1
or T < -2.5

Monitor BMD
1-2 years

• full blood count
• protein electrophoresis
• TSH
• ESR
• 24hr urine calcium

Monitor BMD
1-2 years
• Treat secondary causes
• Treatment options:


Bisphosphonates



r-PTH

Monitor BMD
1-2 years

ESR = Erythrocyte sedimentation rate
TSH = Thyroid-stimulating hormone

12

* FRAX Score > 20%

Figure 3
Approach to postmenopausal women and men age > 50 years initiating or
receiving glucocorticoid therapy 3
Counsel and assess risk factors of those
starting or on prevalent glucocorticoid therapy
(refer to Table 14)

General Measures

Determine Patient Risk Category
(FRAX score)

Low Risk*

Medium Risk*

High Risk*

• If glucocorticoids
< 7.5 mg/day: no
pharmacologic treatment
recommended

• If glucocorticoids
< 7.5 mg/day:
alendronate or risedronate

• If glucocorticoids
< 5 mg/day for <1 month:
alendronate, risedronate,
or zoledronic acid

• If glucocorticoids
> 7.5 mg/day:
alendronate, risedronate,
or zoledronic acid

• If glucocorticoids
> 7.5 mg/day:
alendronate, risedronate,
or zoledronic acid

• If glucocorticoids
< 5 mg/day for <1 month
or any dose of
glucocorticoids used
for > 1 month:
alendronate, risedronate,
zoledronic acid
or teriparatide

Monitor patients on prevalent
glucocorticoid therapy

* for low and medium-risk patients, recommendations are for an anticipated or prevalent
duration of > 3 months of glucocorticoid treatment
* FRAX score
Low Risk (< 10%)
Medium Risk (10%-20%)
High Risk (> 20%)
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Figure 4
Approach to premenopausal women and men age < 50 years initiating or
receiving glucocorticoid therapy 3
Counsel and assess risk factors of those
starting or on prevalent glucocorticoid
therapy

General Measures

No prevalent
fragility fracture

Prevalent
fragility fracture

women
(childbearing
potential)

Women
(non-childbearing
potential)
or
men age < 50 years

Glucocorticoids
> 3 months

Glucocorticoids
1-3 months

• alendronate
if prednisolone
> 7.5 mg/day

No consensus

Inadequate
data for
recommendation

OR
• risedronate
if prednisolone
> 7.5 mg/day

OR
• teriparatide
if prednisolone
> 7.5 mg/day
• prednisolone
<7.5 mg daily:
no consensus

Glucocorticoids
> 3 months

Glucocorticoids
1-3 months

• alendronate

• If prednisolone
> 5 mg/day:
alendronate
or risedronate

OR
• risedronate

OR
• zoledronic acid

OR
• teriparatide

Monitor patients on prevalent
glucocorticoid therapy
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OR
• If prednisolone
> 7.5 mg/day:
zoledronic acid

1. BACKGROUND
1.1

Guidance Development

In 2001, the Malaysian Osteoporosis Society, in collaboration with Ministry of Health and
Academy of Medicine produced the first clinical practice guidelines for the management
of osteoporosis. This was updated in 2006. Since then, the field of osteoporosis has
continued to advance and it is timely for a review and update.
1.1.1 Methodology
The previous Clinical Practice Guidelines published in 2006 was used as the
baseline. To update the document, a systematic review and literature search by the
members of the Working Group, using PubMed (MEDLINE) and The Cochrane
Library, identified all relevant articles on osteoporosis and its assessment, diagnosis
and treatment, from 2005 to 2011. The date 2005 rather than 2006 was chosen so
that all studies published just before and after the last guidelines would be reviewed
and none inadvertently overlooked. The studies were assessed and graded with the
levels of evidence as used by the National Guideline Clearinghouse, Agency for
Healthcare Research and Quality, U.S. Department of Health & Human Services,
USA (Page 4). For each statement, studies with the highest levels of evidence were
used to frame the statements. The grade of recommendation was taken from the
Scottish Intercollegiate Guidelines Network grading system (Page 5).
This guidance will be updated in 5 years’ time.
1.2

Objectives

This guidance is not to be viewed as a protocol, but provide a framework to:
•

Assist doctors in the diagnosis and management of osteoporosis without
restricting the physician’s individual judgment

•

Provide a review of the therapeutic agents available for the treatment of
osteoporosis, with the aim of reducing fracture, and its accompanying
morbidity and mortality

•

Aid primary care physicians in deciding when to refer patients with difficult
problems to the relevant specialists
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1.3

Clinical Questions

The clinical questions addressed in this guidance are:
•

How do we identify patients at risk of osteoporosis?

•

What are the current best practices in the management of postmenopausal
women with osteoporosis, male osteoporosis & glucocorticoid-induced
osteoporosis?

•

What are the risks and benefits of osteoporosis treatments?

1.4

Target Population

This guidance is to be applied to adults above the age of 18 years, in particular, in
postmenopausal women with osteoporosis, men with osteoporosis and patients
with glucocorticoid-induced osteoporosis.
1.5

Target Group

This guidance would be useful for all health care professionals who manage
patients with osteoporosis, such as primary care physicians/general practitioners,
gynaecologists, orthopaedic surgeons, rheumatologists and endocrinologists as
well as paramedical personnel such as nurse practitioners, nurse specialists,
dieticians and physiotherapists.
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2. INTRODUCTION
Osteoporosis is defined as a skeletal disorder characterised by compromised bone
strength predisposing a person to an increased risk of fracture. Bone strength
reflects the integration of bone density and bone quality. Bone density (g/cm2 or
g/cm3) is determined by peak bone mass and amount of bone loss. Bone quality
refers to the architecture, turnover, damage accumulation, and mineralisation of the
bone.4
The WHO working group5 defines osteoporosis in women on the basis of the criteria
shown in Table 3. Bone mineral density (BMD) peaks during the third decade of life and
declines with advancing age. In women, this decline accelerates with menopause for
5 -10 years (Figure 5).
(Level IV)
Table 3: The World Health Organisation (WHO) Working group classification of
osteoporosis for postmenopausal women2
Normal

Bone mineral density (BMD) > –1.0 SD of young adult reference
range (T-score > –1.0)

Osteopenia

BMD between -1.0 SD and - 2.5 SD below the young adult mean
(–1.0 > T-score > – 2.5)

Osteoporosis

BMD < - 2.5 SD of the young adult mean (T-score < – 2.5)

Severe /
Established
Osteoporosis

BMD < - 2.5 SD of the young adult mean with the presence of 1 or
more fragility fractures
* T score: comparison with young adult mean

In men older than 50, osteoporosis may be diagnosed if the T-score of the lumbar
spine, total hip or femoral neck is − 2.5 or less.6
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Figure 5: Bone Loss During Adult Life7

Bone
Density

Men
- 20 to 30%

Women
- 35 to 50%

40

60

80

Age (year)

Osteoporosis related fractures have been recognised as a major health problem in the
elderly. Similar to trends in many countries with increasing life expectancy, Malaysia is
expected to have a growing number of elderly individuals. The common sites of fracture
are the spine, wrist and hip. Hip fractures are associated with high morbidity and a
mortality rate of up to 20% in the first year. Majority of those who survive are disabled
and only 25% will resume normal activities.8,9
(Level III)

In 1997, the incidence of hip fracture in Malaysia among individuals above 50 years of
age was 90 per 100,000. There was a marked increase in the incidence among the older
age group. The incidence of hip fracture is consistently higher in women (Table 4).7
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Table 4: Incidence of Hip Fracture in Malaysia by Age Group 199710

Incidence by Age Group (per 100,000)
Age Group

Male

Female

Overall

50-54

10

10

10

55-59

20

30

20

60-64

40

50

40

65-69

60

100

80

70-74

100

230

170

75

320

640

510

3

In our community, the Chinese had the highest incidence of hip fractures compared
to the Malays and Indians. Chinese women accounted for 44.8% of hip fractures.10
The direct hospitalisation cost for hip fractures in 1997 is estimated at RM 22 million.
This is a gross underestimate of the total economic burden, as it does not take into
account the costs incurred in rehabilitation and long term nursing care. Therefore, in
an ageing population this cost will escalate without appropriate intervention.10
(Level III)
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3. CLASSIFICATION AND RISK FACTORS
3.1

Primary Osteoporosis

•

Postmenopausal osteoporosis. Accelerated bone loss related to oestrogen
deficiency

•

Age-related osteoporosis. This occurs in both men and women

•

Idiopathic (rare)

3.2

Secondary Osteoporosis (See Table 5)

Table 5: Secondary Osteoporosis
1. Endocrine
• Cushing’s syndrome
• Hypogonadism
• Thyrotoxicosis
• Hyperparathyroidism
2. Drugs
• Glucocorticoids
• Heparin
• Anticonvulsants (phenytoin)
• Immunosuppressants
• Thiazolidinediones
• Oncology (e.g. Aromatase inhibitors, androgen deprivation therapy)
3. Chronic Diseases
• Renal impairment
• Liver cirrhosis
• Malabsorption
• Chronic inflammatory polyarthropathies (e.g. rheumatoid arthritis)
4. Others
• Nutritional deficiency e.g. anorexia nervosa
• Multiple myeloma and malignancy
• Osteogenesis imperfecta
• Post-gastrectomy / gastric bypass surgical procedures
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3.3

Risk factors for Osteoporosis:

Osteoporosis is a silent disease without any symptoms in most patients until fractures
have occurred. While population screening is not cost effective, identification of risk
factors will help in case finding.11
(Grade C, Level IV)
The major factors associated with an increased risk of osteoporotic fracture in
postmenopausal women are shown in Table 6.12

Table 6: Risk Factors12
Non-modifiable

Modifiable

1. Advancing age

1. Low calcium and/or vitamin D intake

2. Ethnic group (Oriental & Caucasian)

2. Sedentary lifestyle

3. Female gender

3. Cigarette smoking

4. Premature menopause (< 45 years)
including surgical menopause
5. Family history of osteoporotic hip
fracture in first degree relative
6. Personal history of fracture as
an adult

4. Excessive alcohol intake (>3 units/day)
5. Excessive caffeine intake (>3 drinks/day)
6. Low body weight (BMI < 19kg/m2)
7. Estrogen deficiency
8. Impaired vision
9. Recurrent falls

4. DIAGNOSIS
4.1

Clinical Presentation

Most patients are asymptomatic and diagnosis is made only after a fracture. Common
clinical presentations include:
1. Increasing dorsal kyphosis (Dowager’s hump)
2. Low trauma fracture
3. Loss of height
4. Back pain
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4.2

Diagnosis

The diagnosis of primary osteoporosis is made after excluding secondary causes of
bone loss. A clinical evaluation, which includes a careful history, physical examination
and appropriate laboratory investigations, is mandatory.
As multiple risk factor assessment does not predict bone mass with sufficient
precision,13 (Grade B, Level IIa) bone mineral density (BMD) remains the mainstay in
decision making to identify the ‘at-risk’ patient requiring further investigation.
(Grade C, Level IV)
When a patient presents with a low trauma fracture, osteoporosis is a presumptive
diagnosis. BMD measurement with dual energy x-ray absorptiometry (DXA) is advised.
However, in the absence of this facility, treatment should still be initiated. In the
absence of a fragility fracture, the gold standard for the diagnosis of osteoporosis
remains the measurement of BMD using DXA.
(Grade C, Level IV)
If a BMD measurement is not available, calculating the risk of fractures using Fracture
Risk Assessment Tool (FRAX) can help in deciding treatment strategies.
(Grade B, Level III)
Fracture Risk Assessment Tool (www.shef.ac.uk/frax)
Fracture Risk Assessment Tool (FRAX) estimates the 10-year probability of hip fracture
and major osteoporotic fracture (hip, clinical spine, proximal humerus, or forearm), for
untreated patients between age 40 to 90 years using clinical risk factors which include
an individual's age, sex, weight, height, prior fracture, parental history of hip fracture,
smoking, long-term use of glucocorticoids, rheumatoid arthritis and alcohol
consumption.14,15
The country-specific FRAX prediction algorithms are available for some countries but
not for Malaysia. For Malaysians, we recommend the use of ethnic specific algorithms
(e.g. Singapore Chinese or Hong Kong Chinese, Singapore Malay, Singapore Indian)
until local data is available.
BMD is not necessary for calculation of fracture probability. However, it improves the
prediction of fracture probability. If a BMD is available, only the femoral neck / total hip
BMD is to be used. BMD input from non-hip sites has not been validated with FRAX and
is therefore not recommended.14
The treatment interventions in FRAX have been partly based on cost-effectiveness, for
which there is no Malaysian data. Notwithstanding that, we would propose using the
National Osteoporosis Foundation Clinician’s Guide to Prevention and Treatment of
Osteoporosis (2010),16 in that postmenopausal women and men over the age of 50
should be considered for treatment if they had a previous hip or vertebral fracture or a
T-score < -2.5 on DXA after exclusion of secondary causes of osteoporosis. In patients
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with osteopenia, initiation of treatment is recommended with a fracture probability of
more than 3% at 10 years for hip or 20% at 10 years for major osteoporosis related
fracture.
If FRAX is not accessible, elderly individuals over 65 years of age with multiple risk factors
who are at sufficiently high risk for osteoporosis, can be started on treatment.17,18
(Grade C, Level IV)

Recommendation
The Singapore prediction algorithm should be used when using the FRAX tool.
Treatment can be started in patients with osteopenia when the 10-year fracture
probability is more than 3% for hip and more than 20% for major osteoporosis-related
fractures.
(Grade C, Level IV)

4.3

Screening

Population-based screening is not recommended given the constraints of current
methods of measurement and lack of evidence for cost effectiveness. However, a BMD
measurement is recommended for all women above 65 and men above 70 years old. 6
(Grade C, Level IV)
A simple clinical screening tool, based on age and weight, Osteoporosis
Self-Assessment Tool for Asians (OSTA), was developed for postmenopausal Asian
women. Women in the high risk category and those in the moderate risk category with
additional risk factors (e.g. glucocorticoid use, hypogonadism, immobilisation) for
osteoporosis should be recommended for DXA (See Appendix 1).

Recommendation
OSTA can be used to screen postmenopausal women for further assessment of
osteoporosis.
(Grade B, Level III)
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4.4

Investigations

The main aims of investigations are to:
1. Confirm the diagnosis of osteoporosis
2. Assess fracture risk
3. Exclude secondary causes
Initial investigations include:
1. Full blood count and erythrocyte sedimentation rate (ESR)
2. Bone profile: serum calcium, phosphate, albumin
3. Alkaline phosphatase
4. Renal function
5. Plain X-rays - lateral thoraco-lumbar spine or hip (as indicated)
Radiological osteopenia is apparent in plain X-rays only after more than 30% of bone
loss has occurred.
Other investigations may be done as indicated based on clinical suspicion of secondary
causes [e.g. free thyroxine T4 (FT4), thyroid-stimulating hormone (TSH), testosterone,
follicle-stimulating hormone (FSH), luteinizing hormone (LH), urine Bence Jones protein,
serum protein electrophoresis].
4.5

Specific Investigations

4.5.1

Densitometry

BMD measurement gives an accurate reflection of bone mass and helps in establishing
the diagnosis of osteoporosis (Table 3). It is important to use race-specific reference
ranges when available. BMD results are reported as T-scores (comparison with the
young adult mean) and Z-scores (comparison with the mean of individuals of the same
age) (Figure 6). The risk of fracture is increased two fold for each SD reduction of T-score
in BMD.19
(Grade A, Level Ia)
Currently available methods in Malaysia for measuring BMD include:
a) Dual energy X-ray absorptiometry (DXA)
b) Quantitative computed tomography (QCT)
a) DXA
The gold standard for diagnosis is DXA, which is measured at the hip and lumbar spine.
The procedural standard for performing DXA should be followed to ensure quality and
consistency. Prediction of fracture risk is site-specific. When site-specific measurements
are not available, other skeletal sites can be used to provide an adequate estimation of
fracture risk.
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Peripheral DXA (phalanges / distal radius / calcaneum) is useful for site-specific fracture
risk prediction. Forearm BMD measurement can be used to predict fracture risk.
However, their predictive capacity for hip fracture appears to be less than that of DXA
of the spine and hip.
The decision to measure BMD should be based on an individual’s risk profile and is
indicated if the results will influence management. (See Table 7)
(Grade C, Level IV)

Recommendation
BMD measurement with DXA remains the gold standard for the diagnosis of
osteoporosis. The decision to measure BMD should be based on an individual’s
risk profile and is indicated if the results will influence management.
(Grade C, Level IV)
Figure 6. Expression of Bone Mineral Density as measured by DXA

BMD of patient *A is 0.72g/cm2
Z score: -1.0 (age dependent)
T score: -2.5 (age independent)

BMD
(g/cm2)

T

Z

0.72
*A

+1 SD
-1 SD
Age (year)
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Table 7: Indications for BMD Measurement*
1. All women aged 65 and above and men aged 70 and above6
2. Presence of strong risk factors
Estrogen deficiency
•

Premature menopause (< 45 years of age) including surgical menopause

•

Prolonged secondary amenorrhoea

•

Hypogonadism

Glucocorticoid therapy (see Section 8.1 on Glucocorticoid-Induced Osteoporosis)
Maternal family history of hip fracture
Low body mass index (<19 kg/m2)
Other conditions associated with osteoporosis
•

Anorexia nervosa

•

Malabsorption

•

Hyperparathyroidism

•

Hyperthyroidism

•

Prolonged immobilisation

•

Cushing’s syndrome

•

Post-bariatric surgical bypass

•

Drugs [e.g. aromatase inhibitors, Gonadotropin-releasing hormone (GnRH)
agonists]

3. Radiological osteopenia and/or vertebral deformity
4. Previous low trauma fractures of hip, spine and/or wrist
5. Loss of height, thoracic kyphosis
6. Low weight for age (OSTA**) for postmenopausal women (Appendix 1)
*

BMD should only be measured in postmenopausal women who are willing to consider
available interventions
** OSTA = Osteoporosis Self-assessment Tool for Asians

b) QCT
Quantitative computed tomography (QCT) is an alternative technique for measuring
bone density in the axial skeleton.20 It is able to measure vertebral volumetric bone
density. The main limitations are the lack of availability in Malaysia and a higher radiation
dose compared to DXA.21,22
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4.5.2

Quantitative Ultrasound (QUS)

QUS in the diagnosis and monitoring of treatment is not recommended. Problems with
this modality include the diversity of techniques, the lack of standardisation and
comparable local normal ranges. QUS appears to be a good predictor of fracture and
is currently recommended as a screening tool. The decision to treat should not be
based on the results of QUS. The criteria for diagnosis and recommending treatment
based on ultrasound are not well established.23,24,25
(Grade C, Level IV)
Women with low QUS results should be referred for BMD measurement.
(Grade C, Level IV)
4.5.3

Bone Turnover Markers

Bone turnover markers (BTM) are useful to identify patients at high risk of future
fractures.26,27,28 It can also be used to evaluate treatment efficacy and compliance to
therapy. 28,29 They should not be used for the diagnosis of osteoporosis. Changes in level
of BTM can be seen within 3-6 months after initiation of drug therapy.26,27,28
(Grade B, Level IIa)
Table 8: Currently available biochemical markers
Resorption

Formation

Serum C-telopeptide (CTX)

N-terminal propeptide of type 1
procollagen (P1NP)

Urinary deoxypyridinoline (DPD)

Bone specific alkaline phosphatase

Urinary N-telopeptide (NTX)

Osteocalcin

Serum CTX (bone resorption) and P1NP (bone formation) are used in the management
of patients with osteoporosis.29
(Grade B, Level IIa)
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4.6

Monitoring of Therapy

The aim of monitoring is to assess the response to treatment.
•
Patients should have regular clinical assessments
•
Currently, monitoring of treatment using QUS and peripheral DXA is not
recommended
•
If biochemical markers are available, two separate baseline measurements
of the same marker need to be carried out followed by one repeat
measurement 2-3 months after initiating therapy and yearly thereafter, if
indicated. These measurements should be taken at the same time of the
day to minimise the effect of diurnal variation.
(Grade C, Level IV)

5. PREVENTION OF OSTEOPOROSIS AND FALLS
5.1

Nutrition

Nutrition is important during bone growth as well as aging. In addition to ensuring adequacy
of calcium and vitamin D, a balanced diet throughout life is important for bone health.30
(Grade B, Level IIa)
Maintenance of an adequate protein and energy intake is important especially in the elderly.31
(Grade B, Level III)
Adequate protein intake helps minimize bone loss among patients who have sustained
hip fractures.32,33
(Grade C, Level IV)
In one study, patients with hip fracture who received supplemental protein had shorter
hospital stays and better functional recovery.33
(Grade B, Level IIb])
5.1.1

Calcium

Individuals of all ages should have an adequate calcium intake to maintain bone health.
(Grade A, Level Ia)
The recommended levels of calcium intake for Malaysians of all age groups are shown in Table
9. Attempts should be made to achieve these levels for maximum benefit to bone health.
(Grade C, Level IV)
For women 50 years old or older, the recommended daily calcium intake is 1000 mg.
This represents the total calcium intake (diet plus calcium supplements, if applicable).34
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Table 9: Suggested Daily Calcium Intake34
Age

Recommended Intake

0 - 6 months

300 mg (breast-fed)
400 mg (non-breast-fed)

6 - 12 months

400 mg

Children

1–3
4-6
7-9

500 mg
600 mg
700 mg

Adolescents (boys & girls)b

10 - 18

1000mg

Men

19 – 49
> 50 years

800 mg
1000 mg

Women

19 – 49
> 50 years

800 mg
1000 mg

Pregnantc
Lactating

Third trimester

1000 mg
1000 mg

Infantsa

a The absorption of calcium from human breast milk is higher than from baby formula, therefore
the calcium requirement for non breast-fed babies is higher.
b The calcium recommendation of Malaysian adolescents is 1000 mg/day based on a moderate
animal protein intake of 20-40 g/day.34
c During pregnancy and lactation, calcium absorption is increased and fetal bone mineralisation can be
obtained with no detectable mobilisation of maternal bone for this purpose. However, in
Malaysia where habitual calcium intake is low, a high calcium intake may possibly benefit the
fetus. The recommendation for calcium during pregnancy and lactation is 1000 mg/day.35

When dietary intake is insufficient, calcium supplementation may be needed. The
absorption of calcium supplements is highly variable ranging from 20-40% depending
on the formulation as shown in Table 10.
For optimal absorption, the amount of calcium should not exceed 500 to 600 mg per
dose, irrespective of the calcium preparation. For patients requiring more than 600 mg
of calcium supplement daily, the dose should be divided.36,37,38
(Grade B, Level IIa)
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Table 10: Studies investigating calcium absorption from different sources38
Type

Elemental
Calcium (%)

Average calcium absorption (%)
(Range)

Calcium carbonate

40

26 (13.8-64)

Calcium citrate

21

22 (12.3-31.4)

Calcium lactate

13

32

Calcium gluconate

9

34 (21.8-67.5)

Milk (non calcium enriched)

33

33 (21.4-37.7)

Recent conflicting data suggest that excessive calcium supplementation is associated
with cardiovascular events.39,40,41 A meta-analysis suggested that calcium supplements
taken without vitamin D increase the risk of myocardial infarction, relative risk 1.27 (95%
CI 1.01 -1.59).40
(Level Ia)
A prospective randomised interventional trial on calcium carbonate showed no excess
cardiovascular risk.42 Another prospective randomised trial with vitamin D 800 IU and
calcium 1000 mg daily compared to placebo showed no difference between both groups
in vascular mortality.43 The results of these studies are not directly comparable, as different
endpoints were used.
(Level Ib)
The risk of cardiovascular events is predominantly observed in studies with higher doses
of calcium supplements (1000–2000 mg) and lower doses are deemed to be safe.
Calcium-rich foods were not associated with a higher risk of coronary heart disease.42
Therefore, it is encouraged to have adequate calcium intake from food sources.44 (The
calcium content of some common foods is given in Appendix 2)
5.1.2

Vitamin D

It is important to ensure sufficiency of vitamin D among children and adults to prevent
osteoporosis.45
(Grade A, Level Ia)
For adults 50 years old or older, the Malaysian Recommended Nutrient Intake advocates
400 IU of vitamin D per day, but many experts recommend at least 800 to 1000 IU per
day. Elderly who are institutionalised, immobile, lack outdoor activities and have a poor
diet will benefit from 800 IU vitamin D supplementation daily.46
Vitamin D supplements are available as ergocalciferol (vitamin D2) and cholecalciferol
(vitamin D3). With daily dosing, vitamin D2 and D3 appear to be equally potent 47 (Level
1a), but with intermittent (weekly or monthly) dosing, vitamin D3 appears to be about 3
times more potent than vitamin D2.48
(Level IIa)
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Blood levels of 25 (OH) D provide the best index of vitamin D stores. It has been
suggested that levels of 25 (OH) D of >20 ng/ml (50 nmol/l) are adequate for skeletal
health.45
(Grade C, Level IV)
Vitamin D supplementation has also shown improvement in muscle strength, balance,
and risk of falling (Grade B, Level IIa) as well as improvement in survival.49,50
(Grade A, Level Ia)
In a recent analysis of calcium with or without vitamin D supplementation, incorporating
data from the Women’s Health Initiative study, the relative risk for myocardial infarction in
women without baseline personal calcium supplementation, was 1.24 (1.07–1.45,
p=0.004) and the composite of myocardial infarction or stroke 1.15 (1.03-1.27,
p=0.009).39
(Level Ia)
This suggests that addition of vitamin D did not reduce the elevated risk observed with
calcium supplementation.39
Recommendation
The recommended daily intake for calcium is 1000 mg (both dietary and
supplements) and for vitamin D is 800 IU.
(Grade C, Level IV)
5.1.3 Body Weight
Low body weight and excessive dieting is associated with low bone mineral status and
increased fracture risk. 51
(Grade B, Level IIa)
Maintenance of a body mass index of not less than 19 kg/m 2 is recommended for
prevention of osteoporosis.5
(Grade C, Level IV)
5.1.4 Caffeine intake
Patients should be advised to limit their caffeine intake to less than 1 to 2 servings (240
to 360 mls in each serving) of caffeinated drinks per day.
(Grade B, Level III)
Several observational studies have shown an association between consumption of
caffeinated beverages and fractures.
(Level III)
Caffeine intake leads to a slight decrease in intestinal calcium absorption and an
increase in urinary calcium excretion.52,53
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5.1.5. Smoking
Cigarette smoking increases osteoporotic fracture risk and thus should be avoided.54
(Grade B, Level IIa)
5.1.6. Alcohol intake
Excessive intake of alcohol should be avoided because alcohol has detrimental effects
on fracture risk.55
(Grade B, Level IIa)
5.2

Exercise

Regular physical activity, in particular weight-bearing exercise (e.g. brisk walking, line
dancing) is encouraged in all age groups in order to maximise peak bone mass,
decrease age-related bone loss, maintain muscle strength and balance .56
(Grade C, Level IV)
The individual’s health status should be taken into consideration when recommending
an exercise programme.
5.3

Prevention of falls

Most osteoporosis-related fractures, especially in the elderly, are a consequence of
decreased BMD and falls.50
Table 11: Factors increasing risk of falls
Poor balance
Reduced muscle strength
Low vitamin D levels
Poor vision
Diseases of nervous & musculoskeletal systems
Excessive alcohol consumption
Certain medications (e.g. sedatives, anti-hypertensives)
Hazards in the home (e.g. steps, inadequate lighting, slippery floors)

5.3.1

Evaluation of Falls

Physicians caring for older patients should integrate fall assessment into the history and
physical examination.57
(Grade C, Level IV)
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Older persons who present for medical attention because of a fall, report recurrent falls
in the past year, or demonstrate abnormalities of gait and / or balance should have a fall
evaluation performed.58
(Grade C, Level IV)
A fall evaluation is defined as an assessment that includes the following: history of fall
circumstances, medications, acute or chronic medical problems, and mobility levels;
an examination of vision, gait and balance, and lower extremity joint function; an
examination of basic neurological function, including mental status, muscle strength,
lower extremity peripheral nerves, proprioception, reflexes, tests of cortical,
extrapyramidal, and cerebellar function; assessment of basic cardiovascular status
including heart rhythm and postural blood pressure.58
5.3.2

Recommendations for Prevention of Falls

RECOMMENDATIONS59,60

STRENGTH AND LEVEL
OF EVIDENCE

Patients should receive a multifactorial risk assessment
and intervention because it is the most consistently
effective strategy to prevent falls

Grade A, Level Ia

Home hazard assessment and modification is
recommended for patients with a history of falls

Grade A, Level Ia

Exercise and physical therapy are recommended
to prevent falls and injuries from falls

Grade A, Level Ia

Evaluation of medications and withdrawal of
medications that increase the risk of falling is
recommended

Grade B, Level IIa

In long-term care and assisted living settings, multifactorial interventions should include:
staff education programmes; gait training and advice on the appropriate use of assistive
devices; and review and modification of medications, especially psychotropic
medications.58
(Grade B, Level IIa)
5.3.3 Strategies for the Prevention of Falls in Older People
See Appendix 3.
5.4

Hip Protectors

Ninety percent (90%) of hip fractures result from falls.61 Hip protectors reduce the impact
on the hip during falls. The use of hip protectors in nursing home residents reduce the risk
of hip fractures by up to 39%.62,63,64 However, compliance is a problem.64
(Grade A, Level Ib)
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5.5

Pharmacological agents

Hormone Therapy, Selective Estrogen Receptor Modulators (SERMs) and
Bisphosphonates have been shown to be effective in the prevention of osteoporosis.
Vitamin D supplements reduce falls. For further details, please refer to Chapter 6.

6. MANAGEMENT OF POSTMENOPAUSAL OSTEOPOROSIS
The treatment interventions in FRAX have been partly based on cost-effectiveness, for
which there is no Malaysian data. Notwithstanding that, we would propose using the
National Osteoporosis Foundation’s recommended treatment thresholds. We
therefore suggest that postmenopausal women should be considered for treatment, if
they had a previous low trauma hip, vertebral or wrist (colles’) fracture, or a T-score <
-2.5 on DXA, after exclusion of secondary causes of osteoporosis. In patients with
osteopenia, initiation of treatment is recommended with a fracture probability, based
on the FRAX calculation, of more than 3% at 10 years for hip or 20% at 10 years for
major osteoporosis-related fracture.
(Grade C, Level IV)
6.1

Hormone Therapy (HT)

HT is an effective treatment for menopausal symptoms that also offers good protection
for bone. Estrogen Therapy (with or without progestin) increases lumbar spine BMD up
to 7.6% and femoral neck BMD up to 4.5% over 3 years. It reduces the risk of spine, hip
and other osteoporotic fractures by 33-40%.65,66
(Grade A, Level Ib)
Low and ultra-low doses of HT have been shown to be bone sparing and prevent
postmenopausal bone loss though fracture prevention data is unavailable.67
(Grade A, Level Ib)
ET (Estrogen Therapy only in women without uterus) has been shown to increase risk
of stroke and venous thromboembolism with no increase in risk of breast cancer and
cardiovascular disease. It is beneficial in the treatment of urogenital symptoms
associated with the menopause and in reduction of colorectal cancer.70-76
EPT (Estrogen Progestin Therapy in women with intact uterus) increases the risk of
myocardial infarction, stroke, venous thromboembolism and breast cancer.70-75 These
increased risks are associated with the woman’s baseline health, timing of initiation and
duration of HT use.
(Grade A, Level Ib)
HT should only be prescribed to healthy perimenopausal or menopausal women with
moderate to severe symptoms of menopause. HT may be recommended as first line
therapy for postmenopausal osteoporosis in symptomatic women below 60 years. In
asymptomatic women, other alternatives are considered.77
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The use, dose and duration of use of HT should be individualised and a risk – benefit
assessment carried out annually. A full gynaecological assessment is mandatory prior to
starting HT and at regular intervals thereafter. Self breast examination is advised monthly
and clinical breast examination at least annually. A mammogram should be carried out
1-3 yearly if the initial mammogram is normal.
Absolute contraindications for estrogen use are undiagnosed vaginal bleeding, severe
liver disease and a history of venous thromboembolism.
(Grade C, Level IV)
Recommendations for HT
1. HT should not be used solely for the prevention of osteoporosis
2. HT is recommended in women with premature menopause with no excess
risk of breast cancer if used up till the normal age of menopause
3. HT is not recommended in women with breast cancer, coronary heart disease
or stroke
4. Though HT remains the most effective option for menopausal symptoms, it
should be used for the shortest duration, in the lowest possible dose and its
use individualised and reviewed every year

Table 12. Effective Bone Protective Doses of Estrogen67,68
Type of oestrogen

Dose

Conjugated Equine Estrogen (CEE)

0.3, 0.625 mg

Estradiol Valerate

1.0, 2.0 mg

Transdermal estradiol

25 -100 ug

Micronised estradiol

0.5, 1.0 mg

Tibolone*

2.5 mg

*STEAR (Selective Tissue Estrogenic Activity Regulator)

6.2

Tibolone

Tibolone, a selective tissue estrogenic activity regulator (STEAR) is indicated for the relief
of climacteric symptoms and prevention of post-menopausal osteoporosis. In older
post-menopausal women above 60 years, tibolone at 1.25 mg increases lumbar spine
BMD by 6.6% and hip BMD by 2.8% with a corresponding decrease in vertebral fractures
by 45% and non-vertebral fractures by 26%. There was a greater reduction in women
with a pre-existent vertebral fracture.78,79
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In view of an increased risk of stroke, tibolone should not be used in older women (above
60 years) and in women with strong risk factors for stroke.79
(Grade A, Level Ib)
Though tibolone does not cause increased mammographic density, it is not
recommended in women with a personal history of breast cancer and for long term use
(above 5 years).79,80
(Grade A, Level Ib)
6.3

Selective Estrogen Receptor Modulators (SERMs)

Selective Estrogen Receptor Modulators (SERMs, e.g. raloxifene at 60 mg daily) improve
and preserve bone density at both the spine (2.6%) and hip (2.1%) after 4 years 81 with a
simultaneous reduction by 76% in the risk of invasive breast cancer.82,83
Raloxifene has been shown to be beneficial in reducing new vertebral fracture risk by
69% in postmenopausal women with osteoporosis and 47% in postmenopausal women
with osteopenia over 3 years.84
Raloxifene can be used as therapy for the prevention and treatment of osteoporosis
especially for women with an increased risk of breast cancer.83
Raloxifene and estrogen are associated with a similar increased risk of venous
thromboembolism (VTE). However, no cases of VTE were reported amongst healthy
postmenopausal Asian women whilst on raloxifene.85
Other side effects include hot flushes, which are more likely in the peri-menopausal
period, and leg cramps.
(Grade A, Level Ib)
6.4

Bisphosphonates

Bisphosphonates are potent inhibitors of bone resorption.
6.4.1 Alendronate
Alendronate at 10 mg daily for 3 years increases lumbar spine BMD by up to 8.8% and
femoral neck BMD by 5.9% compared to placebo.86 The rate of new vertebral and hip
fracture is reduced by 50% in women with 87 or without 88 prior fracture. Wrist fracture is
reduced by 50% in patients with prior vertebral fracture 89. Fracture reduction is seen
after 1 year of treatment.90
Alendronate 70 mg weekly has similar efficacy to alendronate 10 mg daily in the
treatment of postmenopausal osteoporosis.90
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Continuous use of alendronate, for up to 10 years, if clinically indicated, produces a
sustained increase in BMD and 55% significant reduction in spine fracture with a good
safety profile.91,92
(Grade A, Level Ia)
6.4.2

Risedronate

Treatment with risedronate 5 mg daily for 3 years increases lumbar spine BMD by 6.4% 93
and femoral neck BMD by 3.4% 94 compared to placebo. This is associated with up to
49% reduction in new vertebral fracture in women with prior vertebral fractures 95 and
39% reduction in non-vertebral fractures.96 Vertebral fracture risk reduction is seen after
6 months of therapy. 97 Reduction of hip fracture risk after 3 years was 40% in women
with confirmed osteoporosis and 60% in women with at least one co-existing vertebral
fracture.94 Currently, the use of risedronate for up to 7 years, is safe and efficacious.98
Risedronate 35 mg once weekly has similar efficacy to the 5 mg daily dosing.97
(Grade A, Level Ia)
6.4.3 Ibandronate
Treatment with oral ibandronate 150 mg/month increases the lumbar spine BMD by
6.6% over 2 years in postmenopausal osteoporotic women without prior fracture
compared to placebo.99 Oral ibandronate 2.5 mg daily for 3 years reduces vertebral
fracture by 62% in postmenopausal women with prevalent vertebral fracture.100 The
currently licensed ibandronate dose of 150 mg a month has been shown to be
non-inferior to the 2.5 mg daily dose in terms of BMD gain and bone marker
suppression.101 Pooled analysis showed significant reduction of non-vertebral fracture by
38-43% over 2 years.102
(Grade A, Level Ib)
6.4.4 Zoledronic acid
Treatment with zoledronic acid (5 mg by intravenous infusion over at least 15 minutes
once yearly) in osteoporotic postmenopausal women reduces the incidence of vertebral
fracture by 70% over 3 years with significant reduction seen by one year. Hip fracture is
reduced by 41% and non vertebral fracture by 25% over 3 years.103
(Grade A Level Ib)
Zoledronic acid yearly infusion is also indicated for the prevention of new clinical
fractures in patients who recently (within 90 days) have had a low trauma hip fracture.104
It has also been shown to be associated with a reduction in mortality.104
Adverse effects of bisphosphonates
Two adverse effects have been noted in bisphosphonate therapy:
1. Atypical femoral shaft fractures
2. Osteonecrosis of the jaw (ONJ)
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Atypical Femoral Shaft Fractures
Atypical femoral shaft fractures have been increasingly recognised in patients on
long-term bisphosphonate therapy. The risk of atypical femoral shaft fracture appears to
escalate with increased duration of bisphosphonate use. However, current evidence has
not established a causal association between bisphosphonates and these atypical
femoral shaft fractures.105,106
The absolute risk of atypical fracture is low, ranging from 1.9-8.4/10,000 patient-years
with average of 5.5/10,000 patient-years.106 The benefits of bisphosphonate therapy, by
reducing classical osteoporotic fracture, outweigh the rare risk of this fracture.105,106
Osteonecrosis necrosis of the jaw (ONJ)
Osteonecrosis of the Jaw (ONJ) is defined as “exposed, non-vital bone involving
maxillofacial structures, with delayed healing despite > 8 weeks of appropriate medical
care.”107 It is thought to be caused by trauma to dentoalveolar structures that have a
limited capacity for bone healing.
The frequency of ONJ in osteoporotic patients is rare ranging from 0.01 – 0.04% (1 in
2,260 to 8,470)108 patients to <1/100,000109,107 patient years for those on oral (mainly
weekly) bisphosphonates. If extractions were carried out, the calculated frequency is 0.09
– 0.34% (1 in 296 to 1,130 cases).107
However, it is more commonly seen in patients on oncological doses (high dose, IV) of
bisphosphonates, used for treatment of cancer / who have bone metastases, who are
immune suppressed / had radiation / infection / poor oral hygiene / have invasive dental
procedures, where the incidence ranges from 4-13%.110
Other common side effects of oral bisphosphonates are gastro-intestinal, commonly
nausea, although the actual incidence is low. Proper administration of bisphosphonates
will reduce the small risk of oesophagitis or oesophageal ulceration. The evidence to date
on possible association between oral bisphosphonates and oesophageal cancer is
inconclusive.
For patients with upper gastrointestinal disease, risedronate may be better tolerated.111
Intraveneous zoledronic acid is another option.
Use of bisphosphonates in renal impairment / Chronic Kidney Disease (CKD)112
CKD Stages 1-3
Patients with CKD stages 1-3 and low T-scores or low trauma fractures, most likely have
osteoporosis rather than renal bone disease. Treatment of osteoporosis does not differ
from usual treatment for postmenopausal osteoporosis. Bisphosphonates can be used
safely.
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Caution is required when using intravenous bisphosphonates. Patients should be well
hydrated, the infusion should be given slowly (>15 mins) and nephrotoxic drugs e.g.
non-steroidal anti-inflammatory drugs (NSAIDs), should be avoided.
CKD Stages 4-5
Bisphosphonates are not recommended for patients with an estimated GFR < 30 ml/min
(See Appendix 4).
Recommendations for the Use of Bisphosphonates
It is recommended to evaluate the efficacy of bisphosphonate therapy after
3-5years173
If a lack of efficacy is noted, i.e. significant deterioration of BMD, or recurrent low
trauma fracture occurs, re-evaluation is required to exclude the following:
1. Secondary causes of osteoporosis
2. Drug compliance
If the above have been excluded, bisphosphonates can either be continued or an
alternative therapy can be considered (i.e. anabolic therapy)
When prescribing bisphosphonates for longer than 5 years, evaluation of the need
for continued bisphosphonate therapy is recommended. In patients:
1. with low risk of fracture, consider a drug holiday
2. with evidence of atypical femoral shaft fracture, bisphosphonate therapy
should be discontinued
3. with high risk of fracture, consider continuing bisphosphonate therapy up to
10 years92
6.5

Recombinant human PTH 1-34 (r-PTH)

Recombinant human PTH 1-34 (r-PTH), teriparatide, is a potent anabolic agent. r-PTH is
indicated for individuals with severe osteoporosis or osteoporosis not responsive to
other anti-osteoporosis therapy.
Subcutaneously administered r-PTH at 20 micrograms daily for 21 months increases
lumbar spine BMD by up to 8.6% and femoral neck BMD by 3.5% compared to placebo
in postmenopausal women with vertebral fractures. The rate of new vertebral and
non-vertebral fracture is reduced by 65% and 53% respectively.113
Current recommendation for the treatment duration of r-PTH is up to 24 months.
(Grade A, Level Ib)
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The drug is contraindicated in patients with open epiphyses (children and adolescents),
Paget’s disease of the bone, prior radiation therapy involving the skeleton, bone
malignancies, metabolic bone diseases other than osteoporosis or pre-existing
hypercalcaemia.
(Grade C, Level IV)
6.6

Strontium Ranelate

Strontium ranelate reduces bone resorption while promoting bone formation.114
A pooled estimate showed a relative risk reduction of 37% for vertebral fracture114,116 and
14%115,116 for non-vertebral fracture. Efficacy for reduction of incident vertebral fractures
was seen as early as 1 year (49% reduction). In a subgroup of high risk women (i.e.
women aged >74 year with a femoral neck BMD T-score <-3.0), the relative risk
reduction of hip fracture was 36% (RR 0.64, 95% CI 0.41-0.99), which was borderline
significant. This anti-fracture efficacy is sustained up to 10 years.117
(Grade A, Level 1b)
Caution is necessary when interpreting BMD change as the increased X-ray absorption
of strontium compared to calcium leads to an amplification of BMD measurement by
DXA. An increase in lumbar spine BMD over a 2 year treatment period is 11.29g/cm2
(CI 10.22 – 12.37) when not adjusted for strontium but is in fact, 5.44g/cm2, (CI 3.41 –
7.46) when adjusted for strontium content. At the femoral neck over a 2 year period,
there is an increase of 5.73g/cm2 (CI 5.15 – 6.32).118
Side effects include diarrhoea and Drug Rash with Eosinophilia Systemic Symptoms
(DRESS).
6.7

Denosumab

Denosumab is a human monoclonal antibody (IgG2) that inhibits the formation,
function and survival of osteoclasts by preventing RANK (receptor activator of nuclear
factor kappa-B) ligand from activating its only receptor, RANK, thus reducing bone
resorption.119
Over 3 years, denosumab 60mg given 6 monthly subcutaneously, significantly increased
BMD by 9.2% at the lumbar spine, 6.0% at the total hip, 4.8% at the femoral neck and
3.5% at the distal 1/3 radius, as compared to placebo.120 It significantly reduced the risk
of new vertebral fractures by 68%, hip fractures by 40% and non-vertebral fractures by
20%.120
(Grade A, Level 1b)
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6.8

Calcium

In established osteoporosis, calcium supplementation alone is not adequate for fracture
prevention. However, calcium supplementation is necessary for optimal response to other
treatment modalities. (see section 5.1.1)
6.9

Vitamin D

Vitamin D supplementation at 800 IU/day in combination with calcium has been shown to
reduce fracture in elderly populations with vitamin D insufficiency.50,118
(Level Ib)
In most of the recent osteoporosis trials, active therapies have demonstrated significantly
increased bone density and greater fracture reduction, despite calcium and vitamin D in
the placebo arm. Therefore, calcium with vitamin D alone is generally considered
inadequate for the treatment of osteoporosis, and should usually be prescribed together
with other active osteoporosis therapies.
(Grade C, Level IV)
6.10

Activated Vitamin D

Activated Vitamin D (calcitriol 0.25 µg bd, alfacalcidol 1 µg od) has been demonstrated
to increase BMD in those with established osteoporosis121,122 and reduce vertebral (47%)
and non-vertebral fractures (66%).123
(Level Ib)
All patients on activated Vitamin D should avoid taking more than 800 mg of calcium
supplements to reduce the risk of hypercalcemia and renal stone disease. Serum and
urinary calcium should be monitored periodically, 6 weeks after initiation of therapy and at
3 to 6 monthly intervals thereafter.17
(Grade C, Level IV)
6.11

Calcitonin

Daily intranasal dose of 200 IU calcitonin, will increase lumbar spine BMD by 1 - 1.5%
over 5 years and reduce vertebral fracture risk by 36%.126 Calcitonin has also been shown
to have an analgesic effect for acute pain in osteoporosis related vertebral fractures.127
(Grade A, Level Ib)
Side effects of calcitonin include nausea, flushing, vomiting and nasal irritation.
The suggested pathway for the treatment of postmenopausal osteoporosisis shown in
the Figure 1 algorithm.
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Overall recommendation for the treatment of postmenopausal osteoporosis
The choice of drug for established osteoporosis, especially those with previous
fracture must be an agent shown not only to increase BMD, but also shown to
reduce fracture both at the spine and hip.
(Grade A, Level Ia)

7. MANAGEMENT OF OSTEOPOROTIC FRACTURES
The goals of treatment are early mobilisation and a return to normal activities.
Conservative management of hip fractures is discouraged because it places the patient
at risk of respiratory problems, thromboembolic disease, pressure ulcers and further
bone loss. These patients are best treated by early surgical intervention.128
Vertebral compression fractures are associated with increased morbidity and
mortality.129 The majority of osteoporotic vertebral fractures are stable. Operative
intervention is indicated for those fractures complicated by spinal cord or nerve root
compression. Surgery may be required for those with chronic backache and
progressive spinal deformities.
(Grade C, Level IV)
Symptomatic relief of spinal pain is often difficult to achieve. Morphine and other potent
analgesics may be required. Calcitonin is a useful adjunctive analgesic agent.127
(Grade A, Level Ib)
Significant relief may be achieved through physiotherapy, activity modification and
bracing (e.g. lumbar corset).
(Grade A, Level Ib)
Vertebroplasty, a percutaneous injection of cement augmentation of the vertebra has
produced quick and significant relief of backache in selected cases.130,131
(Grade B, Level III)
A recent randomised controlled study showed that vertebroplasty cement augmentation
of the acutely fractured vertebrae may be only as effective as conservative treatment.132
(Grade A, Level 1b)
Adequate calcium122, vitamin D6 (Grade A, Level Ib) and protein intake aids fracture
healing.123 (Grade B, Level III) All patients with osteoporotic fractures are at high risk
for the development of further fractures. They should receive active management for
osteoporosis and advised regarding prevention of falls.
(Grade A, Level Ia)
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Recommendations
1. Conservative management of an acute vertebral fracture is the preferred
treatment modality. Vertebroplasty may be used for certain patients with
severe pain and restricted mobility
2. Hip fractures should be surgically managed promptly to allow early
ambulation. Spine and wrist fractures may need operative intervention
(Grade C, Level IV)

8. SECONDARY OSTEOPOROSIS
8.1

Glucocorticoid-Induced Osteoporosis (GIOP)

Osteoporosis is a major complication of glucocorticoid therapy. Patients on
glucocorticoid therapy are at increased risk of sustaining fractures over and above
that of the underlying disorder.
(Level Ia)
Bone loss occurs most rapidly in the first 6-12 months of oral glucocorticoid
therapy.124,125
(Level III)
There is an increase in fracture risk that appears within 3 to 6 months of starting
glucocorticoids.133 Fractures occur in patients with GIOP at a higher BMD compared
to post-menopausal osteoporosis.
(Level Ia)
Prednisolone < 5 mg daily or its equivalent, for more than 3 months is associated with
osteoporosis.16,133
(Grade B, Level III)
However, higher doses of glucocorticoids for a shorter duration may also carry the
same risk.
(Level IV)
Standard doses of inhaled or topical glucocorticoid use have not been shown to
adversely affect BMD. Inhaled high potency glucocorticoid over an extended period of 7
years have been associated with significant bone loss.134
(Level IIa)
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8.1.1 Diagnosis
The use of BMD measurement for the diagnosis of GIOP is not crucial, but may be
useful in the monitoring of therapy. DXA measurement at the hip provides the best
assessment of fracture risk as degenerative changes at the spine may cause falsely
high BMD result.135 Diagnostic thresholds in GIOP have not been established for
peripheral densitometry using either DXA or ultrasound, which therefore should not be
used for assessment or monitoring.135,136
The use of FRAX is recommended to categorise patients into low, medium and high risk
groups with respect to the 10-year risk of fracture.
In postmenopausal women and men over 50 years old with low risk of fracture,
treatment is recommended when prednisolone (or its equivalent) > 7.5 mg daily is taken
for more than 3 months. In medium risk patients, treatment is recommended at any dose
of glucocorticoid when taken for more than 3 months. In high risk patients, treatment is
suggested for any dose of glucocorticoid taken for any length of time.
For premenopausal women of non-childbearing potential and men under 50 years old
with a prevalent osteoporotic fracture, treatment is recommended if prednisolone > 5
mg daily is given for > 1 month. For premenopausal women of childbearing potential,
treatment is recommended when prednisolone > 7.5 mg daily is given for > 3 months.3,
179
(See algorithms: Figure 3, page 13 and Figure 4, page 14)
There has been a recommendation that the FRAX risk estimates should be adjusted
according to the daily dose of glucocorticoids. For low-dose exposure (< 2.5 mg daily of
prednisolone or equivalent), the probability of a major fracture is decreased by about
20% depending on age. For medium doses (2.5 –7.5 mg daily), the unadjusted FRAX
value can be used. For high doses (>7.5 mg daily), probabilities can be upward revised
by about 15%.137
8.1.2

Management

8.1.2.1 General measures include:
a) Prescribing the lowest effective dose of glucocorticoid for disease control138
b) The use of alternative route of administration138 (e.g. inhaled steroids in
asthma)
c) Consider the use of steroid-sparing agents
d) Modification of lifestyle - adequate calcium intake, adequate mobilisation,
regular exercise and prevention of falls
(Grade C, Level IV)
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8.1.2.2 Specific measures:
In hypogonadal states, replacement therapy with sex steroids should be
considered.
(Grade A, Level Ib)
All patients on glucocorticoids should be supplemented with calcium and vitamin D
(1000-1500 mg/day and 800 IU/day respectively).139
(Grade A, Level Ia)
Drugs found to be effective in management of GIOP are shown in Table 13.
Table 13: Grades of Recommendation for Preventive and Therapeutic Interventions
in Glucocorticoid-induced Osteoporosis
Drug

Primary
Prevention

Secondary
Prevention/
Treatment

Vertebral
fracture
reduction

Reference

Alendronate 10mg od

A

A

A

140,141

Alendronate 70mg/wk

A

A

ND

142

Alfacalcidol

A

A

ND

143,144

Calcitonin

ND

A

ND

145

Calcitriol

A

ND

ND

146

Calcium & Vitamin D

ND

A

ND

147

Etidronate

A

A

A

148,149

Hormone Therapy (in females)

ND

A

ND

150

Pamidronate

A

A

ND

151,152

Parathyroid Hormone

ND

A

A

153

Risedronate

A

A

A

154,155

Testosterone (in males)

ND

A

ND

156

Zoledronate

A

A

ND

157

Primary Prevention

: Given within 3-4 months of initiation of glucocorticoid therapy

Secondary Prevention : Treatment following an osteoporotic fracture or use of
glucocorticoid for longer than 3-4 months
ND

: No benefit demonstrated / no data
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In a study comparing alendronate, vitamin D and calcitriol, alendronate increased lumbar
spine BMD by 5.9% over 2 years, compared to 0.5% and 0.7% loss on vitamin D and
calcitriol respectively. There was no difference at the femoral neck.158 In a prevention
study comparing alendronate and alfacalcidol over 18 months, patients on alendronate
maintained or improved their lumbar spine and femoral neck BMD compared to BMD
loss in the alfacalcidol group.159 IV zoledronate produced a better gain in lumbar spine
and femoral neck BMD compared to oral risedronate over 1 year.157 Teriparatide led to a
better gain in lumbar spine and femoral neck BMD compared to alendronate over 3
years.153 Alendronate and risedronate reduced vertebral fractures in patients on
glucocorticoid therapy.141,155
In patients on glucocorticoids with osteoporotic fractures or confirmed osteoporosis on
DXA, bisphosphonates are the first-line treatment.
(Grade A, Level Ib)
The treatment pathways for postmenopausal women and men over the age of 50 with
GIOP are shown in Figure 3 (page 13). For premenopausal women and men below the
age of 50, the suggested pathway is shown in Figure 4 (page14).
Treatment should be continued as long as the patients are on glucocorticoids.16 Upon
discontinuation of glucocorticoids, treatment should be continued as in non-glucocorticoid
osteoporosis for those with established or high risk of osteoporosis.
(Grade C, Level IV)

Table 14: Clinical factors that may shift an individual to a greater risk
category for glucocorticoid-induced osteoporosis
Low body mass index
Parental history of hip fracture
Current smoking
> 3 alcoholic drinks per day
Higher daily glucocorticoid dose
Higher cumulative glucocorticoid usage
Intravenous pulse glucocorticoid usage
Declining central bone mineral density measurement that exceeds the least
significant change
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8.2

Renal Osteodystrophy

Renal osteodystrophy is a common complication of renal disease particularly those on
dialysis. The severity increases with duration of dialysis. The mainstay of treatment is to
address the metabolic abnormalities associated with renal impairment, namely
correction of acidosis, hyperphosphataemia and hypocalcaemia.
(Grade C, Level IV)
8.3

Amenorrhoea

Extreme physical activity, anorexia nervosa and hypogonadal disorders in young women
may be associated with low BMD. Bone loss in amenorrhoeic women show the same
pattern as in postmenopausal women. Treatment is with hormone replacement.
(Grade B, Level III)
8.4

Drugs

Drugs that can cause alteration in bone metabolism include anti-convulsants,
cyclosporin, tacrolimus, thiazolidinediones, exchange resins and long-term heparin. All
patients should be encouraged to remain physically active and consume 800 IU
vitamin D and 1000 mg calcium daily. If fracture risk is high, treatment should be
considered.
(Grade C, Level IV)
8.5

Other Secondary Causes of Osteoporosis

Other causes of secondary osteoporosis shown in Table 5 should be assessed and
treated appropriately.
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9. OSTEOPOROSIS IN MEN
Osteoporosis is increasingly recognised in older men, with a life-time fracture risk in 50
year old men of 20%. Men account for up to 30% of hip fractures and 42% of clinical
vertebral fractures.160
(Grade C, Level IV)
Fifty to sixty percent of cases are due to secondary causes such as hypogonadism
(including androgen deprivation therapy), excess alcohol intake, hyperparathyroidism,
intestinal disorders, malignancies, glucocorticoid therapy and immobilisation. For
every one SD reduction in age-matched mean BMD (Z score), fracture risk increases
two-fold.161
(Grade B, Level III)
9.1

Treatment

The management consists of identifying and treating underlying causes. Androgen
treatment is beneficial in hypogonadal men162. It may be of some benefit in eugonadal
osteoporotic men.162,163
Once weekly alendronate,160 once weekly risedronate164 and once monthly
ibandronate178 have been shown to increase BMD in the lumbar spine and femoral
neck in men with osteoporosis (T-score -2.0). Alendronate treatment was shown to
reduce radiographic vertebral fracture over 2 years.160,165 Similarly, risedronate
treatment resulted in a decrease of new vertebral fracture over 2 years.166 A once
yearly infusion of IV zoledronate has been shown to improve BMD similar to once
weekly alendronate over 2 years.167
Teriparatide (r-PTH)168 has been shown to be effective in the treatment of osteoporosis
in men. No fracture data is available in the teriparatide study.169
(Grade A, Level Ib)
All other treatment modalities have not been adequately assessed.
The suggested pathway for the assessment and treatment of men with osteoporosis is
shown in Figure 2.
Recommendation
Men with osteoporosis should be investigated for secondary causes.
Bisphosphonates and r-PTH have been shown to be effective, and androgen is
useful in hypogonadal men.
(Grade A, Level Ib)
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10.

Implementing The Guidance

Although there is no health economic data with regards to the benefits of treating
osteoporosis from Malaysia, studies from the United States (US) and Europe have shown
that there is a personal and societal benefit to treating patients with osteoporosis. In Europe,
osteoporotic fractures are associated with more disability compared to rheumatoid arthritis,
hypertensive heart disease and breast cancer.174 Furthermore, the rate of osteoporotic hip
fractures has been shown to be increasing in Asia175 with associated increased costs.
In addition, the societal cost of osteoporosis has been increasing. In 1995, the cost of
osteoporotic fracture care in the US was US$13.8 billion and the proportion spent on
hospital, long term and outpatient care was similar.176 By 2005, the total annual cost of
osteoporosis fractures in the US is estimated to be US$16.9 billion of which 57% was spent
on hospital in-patient care, 30% on long term institution care and 13% on outpatient care.177
10.1

Existing Facilitators and Barriers

Existing facilitators for application of the recommendations in the Clinical Guidance include:
a) Extensive network of rheumatologists, orthopaedic surgeons and endocrinologists
nationwide that can provide clinical input in the management of osteoporosis
b) The availability of bone density measurement with DXA in the majority of General
Hospitals in Malaysia (public sector)
c) The availability of the Clinical Guidance in both hard copy for medical and
paramedical personnel [available from Malaysian Osteoporosis Society (MOS) and
via Continuing Medical Education programmes on the Guidance run by MOS] and
soft copy [on the websites of Ministry of Health, Academy of Medicine, MOS and
Malaysian Society of Rheumatology]
Existing barriers for its application are:
a) Early recognition of osteoporosis at the primary care level
b) Apart from the Klang Valley area, there is limited availability of DXA outside the
capital towns in each state
c) The lack of availability of the full range of medications stated in the Clinical
Guidance in the public hospitals
10.2

Potential Resource Implications

To ensure that the Clinical Guidance is used, the following factors should be in place,
which have resource implications:
a) Provide training for primary care physicians to be able to recognise osteoporosis at
the primary care level (primary prevention)
b) Provide training to all doctors (both at primary and secondary care levels) to
recognise and treat osteoporosis following an osteoporotic fracture (secondary
prevention)
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c) Ensure that the screening tools e.g. OSTA are readily available in Health Clinics and
primary care clinics at major population centres
d) Ensure that there is easy availability of DXA machines, especially outside the Klang
Valley. This would require both investment in purchasing the machine as well as
training of the DXA technicians performing the scans. These DXA technicians will
continue to require regular continuing professional education to keep updated
e) Ensure that a mechanism exists by which primary care physicians/family medicine
specialists/general practitioners can directly refer patients for DXA scans to the
General Hospitals
f) Ensure availability of the drugs mentioned in the Clinical Guidance in the public as
well as private hospitals

11. Audit Question
To determine the number of low trauma/osteoporotic hip fractures that occur in the
major public and private hospitals in Malaysia prospectively and, of that baseline
number, to determine the number of patients put on osteoporosis treatment following
their hip arthroplasty to prevent future fractures.
The proposed Clinical Audit would be:
Percentage of patients with low
trauma/osteoporotic hip
fractures on osteoporosis
treatment post-hip arthroplasty

Number of patient on osteoporosis
treatment post-hip arthroplasty
=

Total number of patients with low
trauma/osteoporotic hip fractures

X 100%
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14. Appendices
Appendix 1
Osteoporosis Self-Assessment Tool for Asians (OSTA)
Weight (kg)
Age

40-44

45-49

50-54

55-59

60-64

65-69

70-74

75-79

80-84

85-89

90-94

40-44
45-49
50-54

Low Risk

55-59
60-64
65-69
70-74

Medium Risk

75-79
80-84
85-89

High Risk

90-94
95-99

HIGH RISK

MEDIUM RISK

LOW RISK

(61% risk of osteoporosis)

(15% risk of osteoporosis)

(3% risk of osteoporosis)

Measure BMD#, if possible
Consider pharmacologic
treatment even if BMD is not availble170

Measure BMD#, and consider
pharmacologic treatment
if BMD is low170

BMD, measurement is probably
not necessary unless other risk
factors are present*170

If your patient is in the yellow or red region of the chart above, her risk of osteoporosis is
increased.
Note: Patients who have already had a non-traumatic fracture after menopause,
have approximately twice the risk of future fractures regardless of their age,
weight, or BMD, and should be considered for treatment.165 The risk of future
fractures is further increased if the patient also has low BMD.165
Other factors may increase risk regardless of her current age and weight
* Important risk factors for accelerated bone loss include corticosteroid
use (losses increase with dose and duration), hypogonadism (including
menopause), and immobilization (bedridden, casted fractures,
wheelchair-bound, etc.)171
# BMD = bone mineral density
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Appendix 2
Calcium Content of Some Common Foods34
Food

Calcium content (mg)

1 glass of high calcium milk (200 ml)

500

1 glass of skimmed milk (200 ml)

250

1 glass of full cream milk (200 ml)

220

1 cup of yoghurt (150 g)

200

1 piece of tofu (150 g)

200

1/2 cup of yellow dhal (100 g)

170

1 cup of spinach (56 g)

160

1 cup of ice-cream (156 g)

150

1 cup of watercress (sai-yong choy) (50 g)

100

1 piece of cheddar cheese (20 g)

100

1 cup of mussels (160 g)

100

1/2 cup of ikan bilis (dried without head & entrails) (20 g)

100

1 piece of canned sardine (40 g)

100

1 cup of baked beans (240 g)

100

1 cup of mustard green (sawi), cekur manis, kai lan or

100

pucuk ubi kayu (50 - 80 g)
1 piece of tempeh (70 g)

50

1 cup of soyabean milk (200 ml)

40

1 cup of broccoli (95 g)

40

10 almonds (15 g)

30

* 1 cup = 200 ml
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Appendix 3
Evidence for the prevention of falls in older people
Statement

Falls fracture
reduction

Strength of
evidence

Individually tailored exercise programmes
administered by qualified professionals in
selected community-living high risk group

Reduce falls

2

Exercise programmes in a selected community
living group with mild deficits in strength
and balance

Reduce falls

3

Exercise classes, where the exercise is based
on Tai Chi forms, with individual tuition with
older people

Reduce falls

2

Programmes based on multiple risk factor
assessment and tailored intervention
(most of which include some form of exercise)

Reduce falls

1

Attention to postural hypotension, number of
medications, balance, transfers and gait

Reduce falls

2

Reduce falls

2

Assessment of residents after falling with
recommendations for specific preventive measures

Reduce falls

1

Hip protectors in nursing home residents

Prevent hip
fractures

2

Identification of patients who attend accident &
emergency because they have fallen with subsequent
medical and occupational therapy assessment, with
referral and follow-up

Adapted from Cryer C et al. London: Alliance for Better Bone Health, 2001172

Evidence grading:
1 – Consistent findings in multiple randomized controlled trials (RCTs) or meta-analysis
2 – Single RCT or weak inconsistent findings in multiple RCTs
3 – Limited scientific evidence, cohort studies, flawed RCTs, panel consensus
Appendix 4
Chronic kidney disease – Stages
Stages 1

GFR 80+ ml/min

Stages 2

GFR 80-60 ml/min

Stages 3

GFR 60-30 ml/min

Stages 4

GFR 30-15 ml/min

Stages 5

GFR <15 ml/min or ESRD / dialysis
53

15. References
1.

Shekelle PG, Woolf SH, Eccles M, et al. Developing clinical guidelines. West J Med
1999;170:348-351

2.

Harbour R, Miller J for the Scottish Intercollegiate Guidelines Network Grading Review Group.
A new system for grading recommendations in evidence-based guidelines.
BMJ 2001;323:334-336

3.

Grossman JM, Gordon R, Ranganath VK et al. American College of Rheumatology 2010
recommendations for the prevention and treatment of glucocorticoid-induced osteoporosis.
Arthritis Care Res 2010,62:1515–26

4.

NIH Consensus Development Panel on Osteoporosis Prevention, Diagnosis, and Therapy.
JAMA 2001;285(6):785-95

5.

WHO technical report series 843. Assessment of fracture risk and its application to screening for
postmenopausal osteoporosis, Geneva. World Health Organisation 1994

6.

Lewiecki EM, Gordon CM, Baim S, et al. International Society for Clinical Densitometry 2007
adult and pediatric official positions. Bone 2008;43:1115-21

7.

Riggs BL, Melton LJ 3rd. Involutional osteoporosis. N Engl J Med 1986;314(26):1676-86

8.

Clayer MT, Bauze RJ. Morbidity and mortality following fractures of the femoral neck and
trochanteric region: Analysis of risk factors. J Trauma 1989;29(12):1673-8

9.

Jensen JS, Bagger J. Long term social prognosis after hip fractures. Acta Orthop Scand
1982;53(1):97-101

10. Lee JK, Khir ASM. The incidence of hip fracture in Malaysians above 50 years of age: variation
in different ethnic groups. APLAR J Rheumatol 2007;10:300-5
11. National Osteoporosis Foundation. Osteoporosis: review of the evidence for prevention, diagnosis,
and treatment and cost-effectiveness analysis. Osteoporosis Int 1998;8(Suppl 4):S1-80
12. Physician’s Guide to Prevention and Treatment of Osteoporosis: National Osteoporosis
Foundation 1999
13. Slemenda CW, Hui SL, Longcope C, et al. Predictors of bone mass in perimenopausal women.
A prospective study of clinical data using photon absorptiometry. Ann Intern Med
1990;112(2):96-101
14. Kanis JA, Johnell O, Oden A, et al. FRAX and the assessment of fracture probability in men and
women from the UK. Osteoporos Int 2008;19:385
15. http://www.shef.ac.uk/FRAX
16. National Osteoporosis Foundation Clinician’s Guide to Prevention and Treatment of Osteoporosis
January 2010: http://www.nof.org/sites/default/files/pdfs/NOF_ClinicianGuide2009_v7.pdf
17. American Association of Clinical Endocrinologists Medical Guidelines for Clinical Practice for the
Prevention and Treatment of Postmenopausal Osteoporosis: 2001 Edition with selected
updates for 2003. Endocrine Practice 2003;9(6):544-564
18. Kung AW, Lee KK, Ho AY, et al. Ten-year risk of osteoporotic fractures in postmenopausal
Chinese women according to clinical risk factors and BMD T-scores: a prospective study.
J Bone Miner Res 2007;22(7):1080-7

54

19. Marshall D, Johnell O, Wedel H. Meta-analysis of how well measures of bone mineral density
predict occurrence of osteoporotic fractures. BMJ 1996;312(7041):1254-9
20. Kroger H, Reeve J. Diagnosis of osteoporosis in clinical practice. Ann Med 1998;30(3):278-87
21. Kalender, WA. Effective dose values in bone mineral measurement by absorptiometry and
computer tomography. Osteoporosis Int 1992;2:82-7
22. Blake GM, Gluer C-C, Fogelman I. Bone densitomertry: current status and future prospects.
Br J Radiol 1997;70:S117-86
23. Hans D, Dargent-Molina P, Scott AM, et al. Ultrasonographic heel measurements to predict hip
fracture in elderly women: the EPIDOS prospective study. Lancet 1996;348(9026):511-4
24. Stewart A, Torgerson DJ, Reid DM. Prediction of fractures in perimenopausal women:
A comparison of dual energy X-ray absorptiometry (DXA) and broadband ultrasound
attenuation (BUA). Ann Rheum 1996;55(2):140-2
25. Thompson P, Taylor J, Fisher A, et al. Quantitative heel ultrasound in 3180 women between 45
and 75 years of age: compliance, normal ranges and relationship to fracture history.
Osteoporos Int 1998;8(3):211-4
26. Lehtonen-Veromaa M, Möttönen T, Irjala K, et al. A 1-year prospective study on the
relationship between physical activity, markers of bone metabolism and bone acquisition in
peripubertal girls. J Clin Endocrinol Metab 2000;85:3726–32
27. Kraenzlin ME, Seibel MJ, Trechsel U, et al. The effect of intranasal salmon calcitonin on
postmenopausal bone turnover as assessed by biochemical markers: evidence of maximal
effect after 8 weeks of continuous treatment. Calcif Tissue Int 1996;58:216-20
28. Raisz L, Smith JA, Trahiotis M, et al. Short-term risedronate treatment in postmenopausal
women: effects on biochemical markers of bone turnover. Osteoporos Int 2000;11:615-20
29. Vasikaran S, Eastell R, Bruyère O et al. Markers of bone turnover for the prediction of fracture risk
and monitoring of osteoporosis treatment: a need for international reference standards.
Osteoporos Int 2011;22: 391-420
30. Honkanen R, Kärkkäinen M, Kröger H, et al. Calcium and vitamin D in promotion of
postmenopausal bone health. Womens Health (Lond Engl) 2010;6(6):773-776
31. Rizzoli R, Ammann P, Chevalley T, Bonjour JP. Protein intake and bone disorders in the elderly.
Joint Bone Spine 2001;68:383-392
32. Delmi M, Rapin CH, Bengoa JM, Delmas PD, Vasey H, Bonjour JP. Dietary supplementation in
elderly patients with fractured neck of femur. Lancet 1990;335(8696):1013-6
33. Schürch MA, Rizzoli R, Slosman D, et al. Protein supplements increase serum insulin-like
growth factor-I levels and attenuate proximal femur bone loss in patients with recent hip
fracture: a randomized, double-blind, placebo-controlled trial. Ann Intern Med 1998;128:801-809
34. National Coordinating Committee on Food and Nutrition (2005). Recommended Nutrient
Intakes for Malaysia. Ministry of Health, Malaysia
35. Richie LD, Fung EB, Halloran BP, et al. A longitudinal study of calcium homeostasis during
human pregnancy and lactation and after resumption of menses. Am J Clin Nutr
1998;67:693-701
36. Recker RR. Calcium absorption and achlorhydria. N Eng J Med 1985;313:70-73

55

37. Karkkainen MUM, Lamberg-Allardt CJE, Ahonen S, et al. Does it make a difference how and
when you take your calcium? The acute effects of calcium on calcium and bone metabolism.
Am J Clin Nutr 2001;74:335-342
38. Levinson DI, Bockman RS. A review of calcium preparations. Nutr Rev 1994;52(7):221-232
39. Bolland MJ, Grey A, Avenell A, et al. Calcium supplements with or without vitamin D and risk of
cardiovascular events: reanalysis of the women’s health initiative limited access dataset and
meta-analysis. BMJ 2011;342:d2040
40. Bolland MJ, Avenell A, Baron JA, et al. Effect of calcium supplementation on risk of myocardial
infraction and cardiovascular events: meta-analysis. BMJ 2010;341:C3691
41. Lewis JR, Calver J, Zhu K, et al. Calcium supplementation and the risks of atherosclerotic vascular
disease in older women: results of a 5-year RCT and a 4.5-year follow-up. J Bone Miner Res
2011;26(1):35–41
42. Gibson RA, Makrides M, Smithers LG, et al. The effect of dairy foods on CHD: a systematic
review of prospective cohort studies. Br J Nutr 2009;102(9):1267–75
43. Avenell A, MacLennan GS, Jenkinson DJ, et al. Long-term follow-up for mortality and cancer in
a randomized placebo-controlled trial of vitamin D3 and/or calcium (RECORD Trial). J Clin
Endocrinol Metab 2012;97:614–22
44. Green JH, Booth C, Bunning R. Acute effect of high-calcium milk with or without additional
magnesium, or calcium phosphate on parathyroid hormone and biochemical markers of bone
resorption. Eur J Clin Nutr 2003;57(1):61–8
45. Ross AC, Manson JE, Abrams SA, et al. The 2011 Report on dietary reference intakes for
calcium and vitamin D from the institute of medicine: What clinicians need to know.
J Clin Endocrinol Metab 2011;96: 53–8
46. Chapuy MC, Arlot ME, Duboeuf F, et al. Vitamin D3 and calcium to prevent hip fractures in
elderly women. N Engl J Med 1992;327(23):1637-42
47. Holick MF, Biancuzzo RM, Chen TC, et al. Vitamin D2 is as effective as vitamin D3 in
maintaining circulating concentrations of 25-hydroxyvitamin D. J Clin Endocrinol Metab
2008;93:677-681
48. Armas LA, Hollis BW, Heaney RP. Vitamin D2 is much less effective than vitamin D3 in
humans. J Clin Endocrinol Metab 2004;89:5387-5391
49. Autier P, Gandini S. Vitamin D supplementation and total mortality: a meta-analysis of
randomized controlled trials. Arch Intern Med 2007;167:1730-1737
50. Bischoff-Ferrari HA, Dawson-Hughes B, Willett WC, et al. Effect of vitamin D on falls: a
meta-analysis. JAMA 2004;291:1999-2006
51. Nguyen TV, Sambrook PN, Eisman JA. Bone loss, physical activity and weight change in
elderly women: the Dubbo osteoporosis epidemiology study. J Bone Miner Res
1998;13(9):1458-1467
52. Hallström H, Wolk A, Glynn A, Michaëlsson K. Coffee, tea and caffeine consumption in relation
to osteoporotic fracture risk in a cohort of Swedish women. Osteoporos Int 2006;17:1055-1064
53. Kiel DP, Felson DT, Hannan MT, et al. Caffeine and the risk of hip fracture: the Framingham
study. Am J Epidemiol 1990;132:675-684

56

54. Kanis JA, Johnell O, Oden A, et al. Smoking and fracture risk: a meta-analysis. Osteoporos Int
2005;16:155-162
55. Kanis JA, Johansson H, Johnell O, et al. Alcohol intake as a risk factor for fracture.
Osteoporos Int 2005;16:737-742
56. Vuori IM. Dose-response of physical activity and low back pain, osteoarthritis and osteoporosis.
Med Sci Sports Exerc 2001;33(Suppl 6):S551-86
57. American Geriatric Society, British Geriatric Society, American Academy of Orthopaedic
Surgeons Panel on Falls Prevention. Guidelines for the prevention of falls in older people.
J Am Geriatr Soc 2001;49:664-72
58. Gillespie LD, Gillespie WJ, Robertson MC, et al. Interventions for preventing falls in elderly
people. Cochrane Database Syst Rev 2005;(1):CD000340
59. Chang JT, Morton SC, Rubenstein LZ, et al. Interventions for the prevention of falls in older
adults: systematic review and meta-analysis of randomised clinical trials. BMJ 2004;328:680
60. Melton LJ 3rd, Kan SH, Wahner HW, et al. Lifetime fracture risk: an approach to hip fracture risk
assessment based on bone density and age. J.Clin Epidemiol 1988;41:985-94.
61. Lauritzen JB, Petersen MM, Lund B. Effect of external hip protectors on hip fractures.
Lancet 1999;341:11-3
62. Ekman A, Malimin H, Michaelsson K, et al. External hip protectors to prevent osteoporotic hip
fractures. Lancet 1997;350:563-4
63. Forsen L, Arstad C, Sandvig S, et al. Prevention of hip fracture by external hip protectors:
an intervention in 17 nursing homes in two municipalities in Norway. Scand J Public Health
2003;31:261-266
64. Patel S, Ogunremi L, Chinappen U. Acceptability and compliance with hip protectors in
community-dwelling women at high risk of hip fracture. Rheumatology 2003;42:769–772
65. Cauley JA, Robbins J, Chen Z, et al. Women’s Health Iniitative Investigators. Effects of
estrogen plus progestin on risk of fractures and bone mineral density: the Women’s
Health Initiative randomised trial. JAMA 2003;290:1729-38
66. The Women's Health Initiative Steering Committee. Effects of conjugated equine estrogen
in postmenopausal women with hysterectomy. The women's health initiative randomized
controlled trial. JAMA 2004;291:1701-1712
67. Lees B, Stevenson JC. The prevention of osteoporosis using sequential low dose hormone
replacement therapy with estradiol 17 beta and dydrogesterone. Osteoporos Int 2001;12:251-8
68. Cardozo L, Bachmann G, McClish D, et al. Meta analysis of estrogen therapy in the
management of urogenital atrophy in postmenopausal women: Second report of the
hormones and urogenital therapy committee. Obstet Gynecol 1998;92:722-7
69. Peeyananjarassri K, Baber R. Effects of low dose hormone therapy on menopausal symptoms,
bone mineral density, endometrium, and the cardiovascular system: a review of randomized
clinical trials. Climacteric 2005;8:13–23
70. Hsia J, Langer RD, Manson JE, et al. for the Women’s Health Initiative. Conjugated equine
estrogens and coronary heart disease; The women’s health initiative. Arch Intern Med
2006;166:357– 365

57

71. Rossouw JE, Prentice RL, Manson JE, et al. Postmenopausal hormone therapy and risk of
cardiovascular disease by age and years since menopause. JAMA 2007;297:1465-1477
72. Cushman M, Kuller LH, Prentice RL, et al. for the Women’s Health Initiative. Estrogen plus
progestin and risk of venous thrombosis. JAMA 2004;292:1573-1580
73. Grodstein F, Manson JE, Stampfer MJ, et al. Postmenopausal hormone therapy and stroke:
Role of time since menopause and age of initiation of hormone therapy. Arch Intern Med
2008;168:861-866
74. Schairer C, Lubin J, Troisis R, Sturgeon S, et al. Menopausal estrogen and estrogen – progestin
replacement therapy and breast cancer risk. JAMA 2000;283:486-491
75. Chen WY, Manson JE, Hankinson SE, et al. Unopposed estrogen therapy and the risk of invasive
breast cancer. Arch Intern Med 2006;166:1027-1032
76. Grodstien F, Newcomb PA, Stampfer MJ. Postmenopausal hormone therapy and the risk of
colorectal cancer. A review and meta-analysis. Amer J Med 1999;106:574-582
77. Birkhäuser MH, Panay N, Archer DF, et al. Updated practical recommendations for
hormone replacement therapy in the peri & post menopause. Climacteric 2008;11:108-123
78. Cummings SR, Ettinger B, Delmas PD, et al. for the LIFT Trial Investigators. The effects of
tibolone in older postmenopausal women. N Eng J Med 2008;359:697-708
79. Kenemans P, Speroff L. Tibolone: Clinical recommendations and practical guidelines.
A report of the international tibolone consensus group. Maturitas 2005;51:21-28
80. Kenemans P, Bundred NJ, Foidart JM, et al. on behalf of the LIBERATE Study Group.
Safety and efficacy of tibolone in breast-cancer patients with vasomotor symptoms:
a double-blind, randomised, non-inferiority trial. Lancet Oncol 2009;10:135-46
81. Delmas PD, Ensrud KE, Adachi JD, et al. Efficacy of raloxifene in vertebral fracture risk reduction
in postmenopausal women with osteoporosis. Four year results from a randomized clinical trial.
J Clin Endocrinol Metab 2002;87(8):3609-17
82. Cummings SR, Eckert S, Krueger KA, et al. The effect of raloxifene on risk of breast cancer in
postmenopausal women. Results from the MORE randomised trial. JAMA 1999;281(23):2189-97
83. Cauley JA, Norton L, Lippman ME, et al. Continued breast cancer reduction in postmenopausal
women treated with raloxifene: 4 year results from the MORE trial. Breast Cancer Res Treat
2001;65:125-134
84. Kanis JA, Johnell O, Black DM, et al. Effect of raloxifene on the risk of new vertebral fracture in
post menopausal women with osteopenia or osteoporosis: a reanalysis of the multiple
outcomes of the raloxifene evaluation trial. Bone 2003;33:293-300
85. Kung AW; Chao HT; Huang KE, et al. Efficacy and safety of raloxifene 60 mg/day in
postmenopausal Asian women. J Clin Endocrinol Metab 2003;88(7):3130-6
86. Liberman UA, Weiss SR, Broll J, et al. Effect of oral alendronate on bone mineral density and the
incidence of fractures in postmenopausal osteoporosis. N Engl J Med 1995;333(22):1437-43
87. Black DM, Cummings SR, Karpf DB, et al. Randomized trial of effect of alendronate on risk of
fracture in women with existing vertebral fractures. Lancet 1996;348(9041):1535-41
88. Cummings SR, Black DM, Thompson DE, et al. For the Fracture Intervention Trial Research
Group. Effect of alendronate on risk of fracture in women with low bone density but without
vertebral fractures. JAMA 1998;280(24):2077-82

58

89. Pols HA, Felsenberg D, Hanley DA, et al. Multinational, placebo-controlled, randomized trial of
the effects of alendronate on bone density and fracture risk in postmenopausal women
with low bone mass. Osteoporos Int 1999;9(5):461-8
90. Rizzoli R, Greenspan SL, Bone G III, et al. Two-year results of once-weekly administration of
alendronate 70 mg for the treatment of postmenopausal osteoporosis. J Bone Miner Res
2002;17:1988-96
91. Bone HG, Hosking D, Devogelaer J-P, et al. Ten years’ experience with alendronate for
osteoporosis in postmenopausal women. N Engl J Med 2004;350:1189-99
92. Black DM, Schwartz AV, Ensrud KE, et al. Effects of continuing or stopping alendronate after 5
years of treatment: the Fracture Intervention Trial Long-term Extension (FLEX): a randomized trial.
JAMA 2006;296(24):2927-38
93. JY Reginster, Minne HW, Sorensen OH, et al. Randomized trial of the effects of risedronate on
vertebral fractures in women with established postmenopausal osteoporosis (VERT).
Osteoporos Int 2000;11:83-91
94. McClung MR, Geusens P, Miller PD, et al. Effect of risedronate on the risk of hip fracture in elderly
women. N Engl J Med 2001;344(5):333-340
95. Harris ST, Watts NB, Genant HK, et al. Effects of risedronate treatment on vertebral and
nonvertebral fractures in women with post menopausal osteoporosis: A randomized controlled
trial (VERT). JAMA 1999;282(14):1344-1352
96. Roux C, Seeman E, Eastell R, et al. Efficacy of risedronate on clinical vertebral fractures within six
months. Curr Med Res Opin 2004;20(4):433-439
97. Harris ST, Watts NB, Li Z, et al. Two-year efficacy and tolerability of risedronate once a week for
the treatment of women with postmenopausal osteoporosis. Curr Med Res Opin
2004;20(5):757-64
98. Mellström DD, Sörensen OH, Goemaere S, et al. Seven years of treatment with risedronate in
women with postmenopausal osteoporosis. Calcif Tissue Int 2004;75:462-8
99. Stakkestad JA, Lakatos P, Lorenc R, et al. Monthly oral ibandronate is effective and well tolerated
after 3 years: the MOBILE long-term extension. Clin Rheumatol 2008;27(8):955-60
100. Chesnut III CH, Skag A, Christiansen C, et al. Effects of oral ibandronate administered daily or
intermittently on fracture risk in postmenopausal osteoporosis. J Bone Miner Res 2004;19:1241-9
101. Miller PD, McClung MR, Macovei L, et al. Monthly oral ibandronate therapy in postmenopausal
osteoporosis: 1-year results from the MOBILE study. J Bone Miner Res 2005;20:1315-22
102. Cranney A, Wells GA, Yetisir E, et al. Ibandronate for the prevention of nonvertebral fractures: a
pooled analysis of individual patient data. Osteoporos Int 2009;20:291-297
103. Black DM, Delmas PD, Eastell R, et al. Once-yearly zoledronic acid for treatment of
Postmenopausal Osteoporosis. N Engl J Med 2007;356:1809-22
104. Lyles KW, Colón-Emeric CS, Magaziner JS, et al. Zoledronic acid and clinical fractures and
mortality after hip fracture. N Engl J Med 2007;357:1799-1809
105. Shane E, Burr D, Ebeling PR, Abrahamsen B, et al. Atypical subtrochanteric and diaphyseal
femoral fractures: report of a task force of the American Society for Bone and Mineral Research.
J Bone Miner Res 2010;25(11):2267-94
106. Schilcher J, Michaëlsson K, Aspenberg P. Bisphosphonate use and atypical fracture of the femoral
shaft. N Engl J Med 2011;364:1728-37

59

107. AAOMS. American Association of Oral and Maxillofacial Surgeons position paper on
bisphosphonate-related osteonecrosis of the jaws. J Oral Maxillofac Surg 2007;65(3):369-76
108. Mavrokokki T, Cheng A, Stein B, et al. Nature and frequency of bisphosphonate-associated
osteonecrosis of the jaws in Australia. J Oral Maxillofac Surg 2007;65(3):415-23
109. American Dental Association Council on Scientific Affairs. Expert panel recommendations:
dental management of patients receiving oral bisphosphonate therapy. J Am Dental Assoc
2006;137:1144-50
110. Capsoni F, Longhi M, Weinstein R. Bisphosphonate-associated osteonecrosis of the jaw:
the rheumatologist's role. Arth Res Ther 2006;8:219
111. Taggart H, Bolognese MA, Lindsay R, et al. Upper gastrointestinal tract safety of risedronate:
A pooled analysis of 9 clinical trials. Mayo Clin Proc 2002;77:262-270
112. K/DOQI clinical practice guidelines for chronic kidney disease: evaluation, classification, and
stratification. Am J Kidney Dis 2002;39(2 Suppl 1):S1-266
113. Neer RM, Arnaud CD, Zanchetta JR, et al. Effect of parathyroid hormone (1-34) on fracture and
bone mineral density in postmenopausal women with osteoporosis. N Engl J Med
2001;334:1434-41
114. Meunier PJ, Roux C, Seeman E, et al. The Effects of strontium ranelate on the risk of vertebral
fracture in women with postmenopausal osteoporosis. N Eng J Med 2004;350:459-68
115. Reginster JY, Seeman E, De Vernejoul MC, et al. Strontium ranelate reduces the risk of
nonvertebral fractures in postmenopausal women with osteoporosis: treatment of peripheral
osteoporosis (TROPOS) study. J Clin Endocrinol Metab 2005;90(5):2816–2822
116. Strontium ranelate for preventing and treating postmenopausal osteoporosis. Cochrane Database
Syst Rev 2006;3:CD005326
117. Reginster JY, Kaufman JM, Goemaere S, et al. Maintenance of antifracture efficacy over
10 years with strontium ranelate in postmenopausal osteoporosis. Osteoporos Int
2012;23:1115–1122
118. Dawson-Hughes B, Harris SS, Krall EA, et al. Effect of Ca and vitamin D supplementation on bone
density in men and women 65 years of age or older. N Engl J Med 1997;337:670-676
119. Whyte MP. The long and the short of bone therapy (editorial). N Engl J Med 2006;354:860-3
120. Cummings SR, Martin JS, McClung MR, et al. Denosumab for prevention of fractures in
postmenopausal women with osteoporosis. N Engl J Med 2009;361:756-65
121. Gallagher JC. Metabolic effects of synthetic calcitriol (Rocaltrol) in the treatment of
postmenopausal osteoporosis. Metabolism 1990;39(4 Suppl 1):27-9
122. Orimo H, Shiraki M, Hayashi Y, et al. Effects of 1 alpha-hydroxyvitamin D3 on lumbar bone
mineral density and vertebral fractures in patients with postmenopausal osteoporosis.
Calcif Tissue Int 1994;54(5):370-6
123. Richy F, Ethgen O, Bruyere O, et al. Efficacy of alphacalcidol and calcitriol in primary and
corticosteroid-induced osteoporosis: a meta-analysis of their effects on bone mineral
density and fracture rate. Osteoporos Int. 2004;15(4):301-10
124. LoCascio V, Bonucci E, Imbimbo B, et al. Bone loss in response to long-term glucocorticoid
therapy. Bone Miner 1990;8(1):39-51
125. Sambrook PN, Kelly PJ, Keogh AM, et al. Bone loss after heart transplantation: a prospective
study. J Heart Lung Transplant 1994;13(1 Pt 1):116-21

60

126. Chesnut CH, Silverman S, Andriano K, et al. A randomised trial of nasal spray salmon calcitonin
in postmenopausal women with established osteoporosis: The prevent recurrence of osteoporotic
fracture study. Am J Med 2000;109(4):267-76
127. Lyritis GP, Tsakalakos N, Magiasis B, et al. Analgesic effect of salmon calcitonin in osteoporotic
vertebral fractures: a double-blind placebo-controlled clinical study. Calcif Tissue Int
1991;49:369-72
128. Mcguire, Kevin J, Bernstein J, et al. Delay until Surgery after hip fractures increases mortality.
CORR 2004;1(428):294-301
129. Papaioannou A, Watts NB, Kendler DL, et al. Diagnosis and management of vertebral fractures in
elderly adults. Am J Med 2002;113(3):220-8
130. Yu SW, Lee PC, Ma CH, et al. Vertebroplasty for the treatment of osteoporotic compression spinal
fracture: comparison of remedial action at different stages of injury. J Trauma 2004;56(3):629-32
131. Winking M, Stahl JP, Oertel M, et al. Treatment of pain from osteoporotic vertebral collapse by
percutaneous PMMA vertebroplasty. Acta Neurochir (Wien) 2004;146(5):469-76
132. Rousing R, Hansen KL, Andersen MO, et al. Twelve-months follow-up in forty-nine patients with
acute/semiacute osteoporotic vertebral fractures treated conservatively or with percutaneous
vertebroplasty: a clinical randomized study. Spine (Phila Pa 1976) 2010;35(5):478-82
133. Van Staa TP, Leufkens HG, Cooper C. The epidemiology of corticosteroid-induced osteoporosis:
a meta-analysis. Osteoporos Int 2002;13(10):777-87.
134. Wong CA, Walsh LJ, Smith CJ, et al. Inhaled corticosteroid use and bone mineral density in
patients with asthma. Lancet 2000;335:1399-1403
135. Glucocorticoid-induced osteoporosis. Guidelines for prevention and treatment. Royal College
of Physicians of London 2002
136. Sambrook PN, Diamond T, Ferris L, et al. Corticosteroid induced osteoporosis. Guidelines for
treatment. Aus Fam Physician 2001;30:793-6
137. Kanis JA, Johansson H, A. Oden A, et al. Guidance for the adjustment of FRAX according to the
dose of glucocorticoids. Osteoporos Int 2011;22:809–16
138. Eastell R, Reid DM, Compston J, et al. UK consensus group on management of
glucocorticoid-induced osteoporosis: An update. J Intern Med 1998;244(4):271-92
139. Amin S, LaValley MP, Simms RW, et al. The role of vitamin D in corticosteroid osteoporosis.
A meta-analytic approach. Arthritis Rheum 1999;42:1740-1751
140. Saag KG, Emkey R, Schnitzer TJ, et al. Alendronate for the prevention and treatment of
glucocorticoid induced osteoporosis. N Engl J Med 1998;339(5):292-9
141. Adachi JD, Saag KG, Delmas PD, et al. Two-year effects of alendronate on bone mineral density
and vertebral fracture in patients receiving glucocorticoids: a randomized, double-blind,
placebo-controlled trial. Arthritis Rheum 2001;44:202-11
142. Stoch AS, Saag KG, Greenwald M, et al. Once-weekly oral alendronate 70 mg in patients with
glucocorticoid-induced bone loss: a 12-month randomized, placebo-controlled clinical trial.
J Rheumatol 2009;36(8):1705-14
143. Reginster JY, Kuntz D, Verdickt W, et al. Prophylactic use of alfacalcidol in corticosteroid-induced
osteoporosis. Osteoporos Int 1999;9(1):75-81
144. Ringe J, Coster A, Meng T, et al. Treatment of glucocorticoid-induced osteoporosis with
alfacalcidol/calcium versus vitamin D/calcium. Calcif Tissue Int 1999;65:337-40

61

145. Cranney A, Welch V, Adachi J, et al. Calcitonin for the treatment and prevention of
corticosteroid-induced osteoporosis. Cochrane Database Syst Rev 2000:CD001983
146. Sambrook P, Birmingham J, Kelly P, et al. Prevention of corticosteroid osteoporosis – a comparison
of calcium, calcitriol, and calcitonin. N Engl J Med 1993;328(24):1747-52
147. Buckley L, Leib E, Cartularo K, et al. Calcium and vitamin D3 supplementation prevents bone loss
in the spine secondary to low-dose corticosteroid in patients with rheumatoid arthritis. A
randomized, double-blind, placebo-controlled trial. Ann Intern Med 1996;125:961-8
148. Roux C, Oriente P, Laan R, et al. Randomized trial of effect of cyclical etidronate in the prevention
of corticosteroid- induced bone loss. J Clin Endocrinol Metab 1998;83(4):1128-33
149. Adachi J, Roux C, Pitt P, et al. A pooled data analysis on the use of intermittent cyclical etidronate
therapy for the prevention and treatment of corticosteroid induced bone loss. J Rheumatol
2000;27:2424-31
150. Hall G, Daniels M, Dolye D, et al. Effect of hormone replacement therapy on bone mass in
rheumatoid arthritis patients treated with and without steroids. Arthritis Rheum 1994;37:1499-505
151. Boutsen Y, Jamart J, Esselinckx W, et al. Primary prevention of glucocorticoid-induced
osteoporosis with intravenous pamidronate and calcium: a prospective controlled 1-year study
comparing a single infusion, an infusion given once every 3 months, and calcium alone. J Bone
Miner Res 2001;16:104-12
152. Krieg M, Seydoux C, Sandini L, et al. Intravenous pamidronate as treatment of osteoporosis after
heart transplantation: a prospective study. Osteoporosis Int 2001;12:112-6
153. Saag K, Zanchetta JR, Devogelaer J-P, et al. Effects of teriparatide versus alendronate for treating
glucocorticoid-induced osteoporosis. Arthritis Rheum 2009;60(11):3346-55
154. Cohen S, Levy RM, Keller M, et al. Risedronate therapy prevents corticosteroid-induced bone loss:
a twelve month, multi-centre, randomized, double-blinded, placebo-controlled, parallel-group
study. Arthritis Rheum 1999;42:2309-18
155. Wallach S, Cohen S, Reid DM, et al. Effects of risedronate treatment on bone density and vertebral
fracture in patients on corticosteroid therapy. Calcif Tissue Int 2000;67:277-85
156. Reid I, Wattie D, Evans M, et al. Testosterone therapy in glucocorticoid-treated men.
Arch Intern Med 1996;156:1173-7
157. Reid DM, Devogelaer J-P, Saag K, et al. Zolendronic acid and risedronate in the prevention and
treatment of glucocorticoid-induced osteoporosis (HORIZON): a multicentre, double-blind,
double-dummy randomised controlled trial. Lancet 2009;373:1253-63
158. Sambrook PN, Kotowicz M, Nash P, et al. Prevention and treatment of glucocorticoid-induced
osteoporosis: a comparison of calcitriol, vitamin D plus calcium and alendronate plus calcium.
J Bone Miner Res 2003;18:919-24
159. de Nijs RNJ, Jacobs JWG, Lems WF, et al. Alendronate or alfacalcidol in glucocorticoid-induced
osteoporosis. N Engl J Med 2006;355:675-84
160. Miller PD, Schnitzer T, Emkey R, et al. Weekly oral alendronic acid in male osteoporosis. Clinical
Drug Investigation 2004;24:333–41
161. Lunt M, Felsenberg D, Adams J, et al. Population-based geographic variations in DXA bone
density in Europe: the EVOS study. Osteoporos Int 1997;7:175-89
162. Anderson FH, Francis RM, Faulkner K, et al. Androgen supplementation in eugonadal men with
osteoporosis – effects of 6 months of treatment on bone mineral density and cardiovascular risk
factors. Bone 1996;18:171-7

62

163. Scane AC, Francis RM, Johnson FJ, et al. The effects of testosterone treatment in eugonadal
men with osteoporosis. In: Ring EFJ, ed. Current Research in Osteoporosis and Bone Mineral
Measurement II. 1992 Bath Conference on Osteoporosis and Bone Mineral Measurement.
London, British Institute of Radiology 1992:54
164. Boonen S, Orwoll ES, Wenderoth D, et al. Once-weekly risedronate in men with osteoporosis:
Results of a 2-year placebo-controlled, double-blind, multicenter study. J Bone Miner Res
2009;24:719–25
165. Klotzbuecher CM, Ross PD, Landsman PB, et al. Patients with prior fractures have an increased
risk of future fractures: A summary of the literature and statistical synthesis. J Bone Miner Res
2000;15(4):721-739
166. Ringe JD, Farahmand P, Faber H, et al. Sustained efficacy of risedronate in men with primary and
secondary osteoporosis: results of a 2-year study. Rheumatol Int 2009;29:311–5
167. Orwoll ES, Miller PD, Adachi JD, et al. Efficacy and safety of a once-yearly i.v. Infusion of
zoledronic acid 5 mg versus a once-weekly 70-mg oral alendronate in the treatment of male
osteoporosis: a randomized, multicenter, double-blind, active-controlled study. J Bone Miner Res
2010;25:2239-50
168. Kurland ES, Cosman F, McMahon DJ, et al. Parathyroid hormone as a therapy for idiopathic
osteoporosis in men: effects on bone mineral density and bone markers. J Clin Endocrinol
Metab 2000; 85:3069-3076
169. Orwoll ES, Scheele WH, Paul SM, et al. The effect of teriparatide [human parathyroid hormone
(1-34)] therapy on bone density in men with osteoporosis. J Bone Miner Res 2003;18:9-17
170. Koh LKH, Sedrine WB, Torralba TP, et al. On behalf of the Osteoporosis Self-Assessment Tool for
Asians (OSTA) Research Group. A simple tool to identify Asian women at increased risk of
Osteoporosis. Osteoporos Int 2001;12:699-705
171. Ross PD, Santora A, Yates AJ. Epidemiology and consequences of osteoporotic fractures.
Chapter 29. In: Rosen CJ, Glowacki J, Bilezikian JP, eds. The Aging Skeleton. San Diego:
Academic Press 1999:339-347
172. Cryer C, Patel S. Falls, fragility and fractures. National service framework for older people. The
case for and strategies to implement a joint health improvement and modernisation plan for falls
and osteoporosis. London: Alliance for Better Bone Health 2001
173. Black DM, Bauer DC, Schwartz AV, et al. Continuing bisphosphonate treatment for osteoporosis for whom and for how long? N Engl J Med 2012;366:2051-2053
174. Johnell O, Kanis JA. An estimate of the worldwide prevalence and disability associated with
osteoporotic fractures. Osteoporos Int 2006;17:1726–33
175. Cooper C, Cole ZA, Holroyd CR, et al. Secular trends in the incidence of hip and other
osteoporotic fractures. Osteoporos Int 2011;22:1277–88
176. Ray NF, Chan JK, Thamer M, et al. Medical expenditure for the treatment of osteoporotic fractures
in the United States in 1995: report from the National Osteoporosis Foundation. J Bone Miner Res
1997;12: 24-35
177. Burge R, Dawson-Hughes B, Solomon DH, et al. Incidence and economic burden of
osteoporosis-related fractures in the United States, 2005-2025. J Bone Miner Res 2007;3:465-75
178. Orwoll ES, Binkley NC, Lewiecki EM, et al. Efficacy and safety of monthly ibandronate in men with
low bone density. Bone 2010;46:970-6
179. Devogelaer JP, Goemaere S, Boonen S, et al. Evidence-based guidelines for the prevention and
treatment of glucocorticoid-induced osteoporosis: a consensus document of the Belgian Bone
Club. Osteoporos Int 2006;17(1):8-19

63

