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The Osteoporosis Society of Hong Kong (OSHK) is an independent professional medical society composed of specialists
from multidisciplinary fields. It is a registered charitable organisation which does not guarantee, warrant, or endorse any
commercial product or service. This Guideline is developed by an appointed OSHK Task Group and there are no industrial
input / association / sponsorship in relation to the production of this Guideline.

Guidelines and recommendations developed and/or endorsed by the OSHK are intended to provide guidance for
practice by both primary care physicians and specialists in various fields who are interested in the care of osteoporosis
patients, and are subject to periodic revision as warranted by the evolution of medical knowledge, technology, and practice.
They are not intended to supplant physician judgement with respect to particular patients or special clinical situations. The
OSHK considers adherence to these guidelines to be voluntary, with the ultimate determination regarding their application
to be made by the physician in the light of each patient’s individual circumstances. Guidelines and recommendations are
intended to promote beneficial or desirable outcomes but cannot guarantee any specific outcome.
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Executive Summary

4 Hong Kong Med J |

The burden of osteoporotic fractures notably hip fractures keeps growing with
the increasing life expectancy and ageing of the world’s population.

Development and approval of new bone-forming drugs have broadened the
landscape of anti-osteoporosis treatment in postmenopausal women.

Evolving concepts on imminent fracture risk and new treatment data consolidate
an individualised approach in selection of anti-osteoporosis drugs based on the
individual’s risk level.

For patients with imminent or very high fracture risk, bone-forming drugs should
be prioritised as the initial treatment option.

For younger patients in their early years of menopause at low fracture risk, mild
antiresorptive drugs such as raloxifene or hormone replacement therapy are
preferred.

For patients with age =65 years at high fracture risk, potent antiresorptive drugs
such as bisphosphonates or denosumab are reasonable first-line therapy.

Drug holidays are only applicable to patients who are no longer at high fracture
risk after 5 years of oral or 3 years of iv bisphosphonate treatment. Drug holidays
are inappropriate for patients on all other antiresorptive treatment.

Denosumab discontinuation is associated with rapid rebound bone loss
and a potential increase in risk of multiple vertebral fractures. Patients who
discontinue denosumab are advised to receive a potent bisphosphonate with
regular monitoring for excessive bone loss.

Fracture liaison service plays an importantrole in bridging the care and treatment
gap for patients after a fragility fracture.

Volume 30 Number 2 (Supplement 2) | April 2024 | www.hkmj.org
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The first Osteoporosis Society of Hong Kong
(OSHK) Guideline for Clinical Management of
Postmenopausal Osteoporosis in Hong Kong
was published in 2013." In the last decade, new
data on the disease have emerged notably in the
areas of epidemiology, fracture risk prediction,
new pharmacological agents, issues on long-term
pharmacological management and the associated
potential risks, and post-fracture care.

The 2013 OSHK Guideline was the first among the
world to propose an individualised selection of anti-
osteoporosis therapy based on the level of fracture
risk of an individual." A better understanding of
the fracture risk after an incident osteoporotic
fracture and the clinical development of newer
bone-forming drugs with different mechanisms of
action have led to revision of most international
guidelines in the past 3 to 4 years to put forward
and endorse an individualised consideration of
anti-osteoporosis therapy according to the fracture
risk level of an individual.>*

The 2013 OSHK Guideline was also the first
to recommend an optimal duration of oral or
intravenous (iv) bisphosphonate (BP) therapy,
based on the fracture risk reassessed at 5-year or
3-year of oral or iv BP therapy, respectively." This
recommendation will be revised in this Guideline
according to new data on potential benefits
and risks of long-term BP therapy in the Asian
population.

The new 2024 OSHK Guideline will discuss the new
data in the different areas of osteoporosis in detail
and will recommend a new clinical management
algorithm to guide local practitioners to optimise
anti-osteoporosis treatment for their patients
according to the level of fracture risk of the
individual patient.

This Guideline should be read as an updated
document and viewed as a companion article to the
previous 2013 Guideline, much of the information
of which is still very valid, clinically useful and
practical.

Epidemiology of Osteoporosis
Basic facts on osteoporosis

One in three women and one in five men over the
age of 50 years will have suffer from an osteoporotic
fracture.

Hip fracture survivors experience loss of
independence, with 40% unable to walk
independently, 80% restricted in other activities
of daily living, and 33% totally dependent or in a
nursing home. Up to 20-24% of patients die in the
first year after a hip fracture.?

Hip fractures are associated with more than
twofold increase in mortality, and fourfold increase
in likelihood of requiring long-term nursing facility
care within 1 year following hip fracture compared
with matched subjects without a hip fracture.®

Update on Asian epidemiology

Previous estimate in the 1990s had projected that
more than half of all hip fractures in the world

2.2

23

24
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3.6
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would occur in Asia by the year 2050, amounting
to 3.25 million cases.” This estimate however was
based on data collected more than 20 to 30 years
ago.

The 2018 Asian Federation of Osteoporosis
Societies (AFOS) Study projected that the number
of hip fractures in nine Asian regions, which
accounted for 70.3% of the Asian population, would
reach 2.56 million by 2050.% This figure will increase
to about 3.66 million if extrapolated to the whole
Asian population, which is much higher than the
previous estimate.”

A recent international study on the global
epidemiology of hip fractures, based on data
collected from 2005 to 2018 in 19 countries/regions
reported that the age- and sex-standardised
incidence rates of hip fracture ranged from the
lowest 95.1 in Brazil to the highest 315.9 in Denmark
per 100000 population.’ That of Hong Kong stood
at 190.4 per 100000 population. Although the
incidence rates of hip fracture had shown a decline
in recent years in most countries/regions including
Hong Kong, it appears insufficient to offset the
impact of the growing ageing population such
that the number of hip fractures was projected to
almost double by 2050.°

The AFOS had called for concerted effort in Asia to
reduce the annual incidence of hip fracture by 2-3%
each year in order to stabilise the total number of
hip fractures over time.5"

Update on hip fracture epidemiology in Hong Kong

In a systematic review of hip fracture incidence
worldwide in 2012, the annual age-standardised
incidence of hip fracture in Hong Kong women
was 324 per 100000, which placed Hong Kong to
the high-incidence category (defined as >300 per
100000) ranking number 23 among all 63 countries/
regions in the world." The Hong Kong data in
this review were mainly based on a local study
published in 2009.™

The age-specific incidence of hip fracture in Hong
Kong had reached a plateau before the turn of the
last century®™ and showed a downward trend from
2001 to 2009.™

The latest reported age-standardised incidence of
hip fracture in Hong Kong was 190.4 per 100000
over a period from 2005 to 2018 with a female-to-
male ratio of 1.9.

Despite the declining trend in the age-specific
incidence rate, the absolute number of patients
admitted for hip fracture surgery steadily increased
from 3678 in 2000 to 4579 in 2011."” The burden of
osteoporosis keeps growing with the increasing
life expectancy and ageing of the Hong Kong
population.

In a more recent report combining fragility fractures
of the hip, distal radius and proximal humerus,
there was an overall increasing incidence from a
total of 5596 cases in 2004 to 8465 cases in 2018 (Fig
1). Hip fracture remained the highest incidence for
fragility fractures with 4002 cases in 2004 to 5241
cases in 2018."

The local orthopaedic community had advocated
the setting up and maintenance of a Fragility

Hong Kong Med J | Volume 30 Number 2 (Supplement 2) | April 2024 | www.hkmj.org
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FIG |. Incidence of major osteoporotic fractures (hip, distal radius, and proximal humerus) in Hong Kong public hospitals from
2004 to 2018
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Fracture Registry in the Hospital Authority to help
healthcare professionals to monitor and hence
continuously improve the standards of care of
patients with hip fractures."”

The instrumental roles of orthogeriatric co-
management and fracture liaison service (FLS)
are highlighted to improve patient outcomes and
for secondary fracture prevention." Post-fracture
care and management will be discussed in detail in
Section V.

Update on vertebral fracture epidemiology in Hong
Kong

Accurate age-adjusted incidence for vertebral
fracture is lacking because only about a third of all
vertebral fractures noted on radiographs come to
medical attention.

In the prospective Hong Kong Osteoporosis
Study (HKOS) enrolling 2178 postmenopausal
community-dwelling Southern Chinese women
(mean age 61.2 years), 1372 had lateral spinal
radiographs performed.” 299 (22%) were noted to
have prevalent vertebral fractures as defined by the
quantitative procedures described by Black et al.?
The prevalence increased with age, number of
clinical risk factors and decreasing bone mineral
density (BMD)."

In the Ms. OS (Hong Kong) Study involving
2000 community-dwelling older adult Chinese
women (mean age 72.6 years), the prevalence of
radiographic vertebral fractures as defined by the
Genant semi-quantitative scoring system?' grade
=1 was 12.1%.* The prevalence progressively
increased from 6.1% in the age-group 65-69 years
to 13.6% in the age-group 70-79 years, and to 22.6%
in the age-group =80 years. Older age, lower BMD,
lower physical activity, lower grip strength, fracture
history, and low back pain were significantly
associated with higher vertebral fracture rate.

The difference in prevalence of vertebral fracture
in the two studies might mostly be accounted for by
the differences in definitions of vertebral fractures
and more likely sampling bias.

5.
5.1

5.2

53

54

55

©

Mortality of patients with hip fracture in Hong Kong

Hip fracture is associated with reduced mobility,
impaired self-care, deteriorated quality of life,
increased health care cost, and most importantly,
increased mortality. 20 to 40% of patients with hip
fracture die within 1 year of the event.>**

In a local 12-year audit report from 2000 to 2011 of
48992 Chinese patients (mean age 82.1 years) who
were admitted to public hospitals and underwent a
hip fracture surgery, the overall 30-day and 1-year
mortalities were 3.0% and 18.6%, respectively.
Advanced age and male sex were associated with
an increase in mortality.™

In another retrospective 2-year report from 2009 to
2010 involving 759 operated hip fracture patients
(mean age 84 years) in a tertiary referral hospital,
the in-patient, 30-day and 1-year mortality rates
were 0.8%, 2.5%, and 16.3%, respectively.?

The latest reported 71-year mortality after hip
fracture ranged from 12.1% to 25.4% in females, and
from 19.2% to 35.8% in males over a period from
2005 to 2018 in Hong Kong.?

In an interesting report specifically on the operative
outcome of 114 centenarians with hip fracture
(age range 100-109 years), the 1-month, 6-month,
and 1-year mortalities were 8%, 25% and 37%,
respectively. The median survival time was 2 years
suggesting that surgery even at an extreme age may
be worthwhile to maintain quality of life. Extreme
age should not be a barrier to operative treatment
in patients with satisfactory premorbid state.”

Definitions of Osteoporosis

Medical definition: The 2001 National Institute of
Health Consensus Development Panel defined
osteoporosis as a skeletal disorder characterised by
compromised bone strength predisposing a person
to an increased risk of fracture. Bone strength
reflects the integration of two main features:
bone density and bone quality. Bone quality
refers to other skeletal properties that include

Hong Kong Med J | Volume 30 Number 2 (Supplement 2) | April 2024 | www.hkmj.org
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bone geometry, mineralisation, microdamage,
remodelling, and microarchitecture.

World Health Organization (WHO) Diagnostic
Criteria: Based on the T-scores derived from BMD
measurements at the lumbar spine or proximal
femur, patients are classified as having normal BMD
(T-score = —1.0), osteopenia or low bone mass (-2.5 <
T-score < -1.0) or osteoporosis (T-score < -2.5).”

For practical purpose, if a postmenopausal woman
or elderly man has sustained a low-trauma or low-
energy fracture, defined by a fracture that occurs
from a fall from standing height or less, a clinical
diagnosis of osteoporosis can be established.

Diagnosis of Osteoporosis
Dual-energy X-ray absorptiometry

Discussions on the role of dual-energy X-ray
absorptiometry (DXA) in the management of
osteoporosis have been provided in detail in the
2013 Guideline Section C2." Important points and
updates are highlighted below.

DXA remains the gold standard for diagnosis of
osteoporosis; it is the only means to measure BMD
to obtain T-scores for diagnostic classification
according to the WHO diagnostic criteria.?”

Central DXA at the femoral neck, total hip and
the lumbar spine are the recommended sites for
measurement. The 1/3 radius may be considered as
an alternative site when the lumbar spine/hip are
not interpretable.”

The International Society of Clinical Densitometry
(ISCD) recommends using a uniform Caucasian
female normative database [the third United States
National Health and Nutrition Examination Survey
(NHANES 111) reference database derived from
Caucasian women aged 20-29 years)] for women and
men of all ethnic groups to determine the T-score.
To cater for the ethnic difference and local needs
according to individual country/region, ISCD also
stated that the “application of this recommendation
may vary according to local requirements”.?

Regional studies in Asia consistently demonstrated
that the prevalence of osteoporosis would be
considerably overestimated if the NHANES
Il database was employed as the reference
to determine the T-score. A Vietnamese study
showed that the prevalence of postmenopausal
osteoporosis was 29% with a Viethamese-derived
T-score compared to 44% with the NHANES IlI
database.” Similarly, a Thai study reported that the
prevalence of osteoporosis in elderly women aged
over 75 years was 59.2% with a Thai-derived T-score
at the femoral neck compared to 80.3% using the
NHANES Il database, which would imply having
to treat the majority of the older adult elderly
population if the latter was adopted.*

Caucasians have larger bone size than Asians and
hence tend to have a higher measured areal BMD
(aBMD). The use of the NHANES Il as reference
might produce a distorted T-score in Asian subjects.
The ISCD Asia-Pacific Region Consensus in 2010
had recommended the use of Asian normative
databases for diagnosing osteoporosis in Asian
subjects.”

17
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Vertebral fracture assessment (VFA) is the correct
term to denote densitometric spine imaging
performed for the purpose of detecting vertebral
fractures. It can be incorporated during DXA
imaging by including a high-resolution lateral
image of the thoracolumbar spine. VFA is an
established low-radiation method for detection of
prevalent vertebral fractures.®

Recommendations: OSHK continues to recommend
that the determination of BMD T-score from a
DXA scan should be based on a local or Asian
database. The utilities of DXA in the management
of osteoporosis include:

(i)  diagnosis of osteoporosis;
(i)
(iii)

assessment of fracture risk; and

monitoring of BMD changes upon initiation,
switching or cessation of anti-osteoporosis
therapies.

High-resolution peripheral quantitative computed
tomography

High-resolution peripheral quantitative computed
tomography (HR-pQCT) is a non-invasive,
low-radiation approach for imaging bone
microarchitecture in vivo at peripheral skeletal
sites, most commonly the distal radius and tibia.®

HR-pQCT is increasingly used for the assessment
of bone microarchitecture and bone strength
especially in secondary osteoporosis and metabolic
bone disorders under a research setting.** The use
of HR-pQCT in clinical practice requires further
studies.

Standardisation on the imaging techniques,
terminology, analysis methodologies, and guidance
on interpretation and reporting of results are being
laid down to facilitate comparison of results across
studies.

Trabecular bone score

Trabecular bone score (TBS) of the lumbar spine
is a textural index that evaluates pixel grey-level
variations in the lumbar spine image acquired
by DXA. It has been validated to be an index of
trabecular microarchitecture.®*

TBS measurement can be obtained through an
advanced imaging software integrated into the
DXA scanner to complement the BMD analysis.
BMD measures bone quantity and TBS measures
bone quality. These tests can be considered
complementary in assessing fracture risk.>

TBS is an independent predictor of fracture risk;
it predicts hip and major osteoporotic fractures
(MOFs) in men and women independent of BMD,
clinical risk factors and fracture risk assessment
tool (FRAX®).%3% The adjustment of FRAX® for
TBS resulted in a small but significant increase in
fracture risk prediction, independent of gender
and ethnicity.”

ISCD in the latest 2023 Adult Official Positions
stated that TBS should be performed only within
BMI range recommended by the manufacturer and
can be used regardless of sex, race/ethnicity, and
prior or current osteoporosis treatment.?

Limited data suggest that TBS is less influenced by
degenerative and inflammatory spinal disease than

Hong Kong Med J | Volume 30 Number 2 (Supplement 2) | April 2024 | www.hkmj.org
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BMD measured by DXAJ3 ISCD recommended
L1-L4 vertebral levels, without exclusions, should
be used for TBS measurement and to calculate TBS-
adjusted FRAX® probabilities even in the presence
of moderate degenerative changes and chronic
lumbar compression fractures. It is recommended
not to report TBS if there is severe structural
or pathological artifact, eg, vertebra plana,
laminectomy, hardware or metastatic lesions.?

The recommended clinical applications of TBS
include the following:

(i)  Addition of TBS assessment to FRAX® and/or
BMD enhances fracture risk prediction, which
may constitute a therapeutic decision tool in
treatment initiation in individuals who are
close to a specific pharmacologic intervention
threshold.?%*

(i) TBS is especially useful in many metabolic
disorders that involve distortion of bone
microarchitecture notably type 2 diabetes
(T2D), glucocorticoid-induced osteoporosis,
chronickidney disease (CKD), and rheumatoid
arthritis.’

(iii) The role of TBS in monitoring therapy is

unclear such that monitoring and reporting

TBS change are not recommended in routine

clinical practice.® Studies have shown that

TBS is not useful to monitor treatment with

BPs, hormone replacement therapy (HRT)

and selective estrogen receptor modulators

(SERMs), whereas preliminary data suggest

that TBS may provide useful adjunctive

information in monitoring treatment with
long-term denosumab and bone-forming
agents.?*%

Bone turnover markers

Bone turnover markers (BTMs) are released during
the bone remodelling cycle and their blood or
urine levels would reflect the bone remodelling
rate.

Discussions on the role of biochemical BTMs in the
management of osteoporosis have been provided
in detail in the 2013 Guideline Section C6." Salient
points and updates are highlighted below.

The International Osteoporosis Foundation
(IOF) and the International Federation of Clinical
Chemistry and Laboratory Medicine Joint Working
Group on Bone Marker Standards recommended
the use of serum procollagen type 1 N-propeptide
(PINP) and C-terminal telopeptide of type 1
collagen (B-CTX) in blood as standard reference
markers for bone formation and bone resorption,
respectively, in clinical osteoporosis studies.*

Measurement of BTMs is subject to considerable
biological and analytical variabilities. Appropriate
patient preparation, sample handling,
standardisation of assays are important factors to
obtain accurate measurement of BTMs.34

Currently there is no role for BTMs in the diagnosis
of osteoporosis. BTMs are also not included
in FRAX® as most patients with uncomplicated
osteoporosis have BTMs in the normal reference
ranges.®

4.6

4.7

(B)

3.

BTM measurements, if available, may be useful in
the following scenarios.®

(i) A very high BTM value (3 standard deviations
(SD) above mean or 1 SD above the upper
reference limit) at initial assessment may
indicate the presence of a secondary cause for
osteoporosis.

(i) Serial BTM monitoring is a useful tool to
confirm adherence and effectiveness of anti-
osteoporosis therapies.

BTM monitoring following cessation of
antiresorptive therapies provide a useful
guide for indication of offset of drug action
and consideration of resumption of therapy.

The Asian-Pacific experts in a recent Consensus
Statement endorsed the use of BTMs as short-
term monitoring tools to help clinicians assess
the responses to osteoporosis therapies and
appropriately adjust treatment regimens earlier
than BMD. Incorporation of BTMs in osteoporosis
care programmes improves patient adherence and
treatment outcomes.!

Screening for Osteoporosis

Not until recently, there was no convincing
evidence for the benefit of a population-based
screening strategy. A case-finding approach was
recommended in the 2013 Guideline Section D."

Several large randomised population screening
studies for fracture prevention have been recently
published.®** Although none of the individual
studies observed a statistically significant reduction
in osteoporotic fractures or MOFs, a meta-analysis
of the three studies involving a total of 42009
subjects did show a statistically significant and
clinically relevant 5% reduction for all osteoporotic
fractures, 9% reduction for MOFs, and 20%
reduction for hip fractures. The numbers needed
to screen to prevent one fracture were 247 and
272 for all osteoporotic fractures and hip fractures,
respectively.®

A recent report from the IOF concluded that
population screening for high fracture risk in
primary care should strongly be considered for
incorporation into the health care systems to
reduce the burden of fractures, particularly hip
fractures.*

Based on cost-effectiveness analysis, local experts
proposed to have universal DXA screening for all
men aged =70 years and women aged =65 years.
Anti-osteoporosis treatment would then be offered
to those with a BMD-adjusted FRAX® score =3% for
hip fracture. With such a protocol, an estimate of
5234 hip fractures would be prevented in 10 years
with an annual incidence reduction of around 7%.
The number needed to screen is 111 for both men
and women to prevent one hip fracture. There
would be an expected saving of HK$425 million
in direct medical costs, not including substantial
indirect savings.”

Recommendations: OSHK recommends universal

DXA screening for all men aged =70 years and
women aged =65 years. Screening at a younger age
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should be considered if additional risk factors for
osteoporosis are present.

Assessment of Fracture Risk

The clinical use of BMD measurement with DXA
at the central skeletal sites and the ethnic-specific
FRAX® in the assessment of fracture risk have been
discussed in detail in the 2013 Guideline Section E."

The FRAX® tool was developed in 2008 to compute
the ethnic-specific fracture risk of a patient in
terms of a 10-year probability of hip fracture and
MOF (ie, clinical spine, forearm, hip or shoulder
fracture). The FRAX® models have been developed
from population-based cohorts from Europe,
North America, Asia and Australia and have now
embraced 81 countries/regions.*®** It is a simple and
useful tool for fracture risk prediction especially for
primary care physicians.

The clinical factors which have been incorporated
into the FRAX® algorithm include age, body weight,
prior fragility fracture, parental history of hip
fracture, smoking, use of systemic glucocorticoids,
alcohol consumption, secondary osteoporosis, and
rheumatoid arthritis.®®*

However, the FRAX® algorithm has notincorporated
other well-known important clinical risk factors
such as the propensity to falls, the diagnosis of
T2D as an important secondary cause, and the
information on the lumbar spine BMD, TBS and
the hip axis length (HAL). The dose-response
relationship regarding glucocorticoid, smoking, the
number of prior fractures, and most importantly,
the recency of fracture, have not been taken into
consideration.

A more refined web-based algorithm, the
FRAXplus®, became recently available as a web-
based tool to provide adjustments to conventional
FRAX®-based fracture probabilities on the following
aspects®:

(i)  recency of osteoporotic fracture;
(ii) the dose of oral glucocorticoids;
(iii) the duration of T2D;

(iv)
(
(

the number of recent falls;

v) concurrent data of lumbar spine BMD;
vi) information on TBS; and
(vii) information on HAL.

The performance of the FRAX® in predicting
fractures in Asian populations may not be as good
as that in Caucasian populations. It has been
shown that simple ethnic-specific clinical risk
factors outperformed the ethnic-specific FRAX® in
predicting hip fracture in a cohort of Hong Kong
Chinese women.*'

Chinese-specific ~ fracture  prediction  tools
have recently been developed. The Chinese
Osteoporosis Screening Algorithm (COSA) for hip
fracture prediction includes age, sex, weight, and
history of fragility fracture.”> The HKOS score is a
five-factor risk score which had been validated
to specifically predict 10-year risk of hip fracture
in Chinese patients aged 80 years or older.” Both
fracture prediction tools are however not in wide
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clinical use.

It must be stressed that all these prediction tools
predict long-term fracture risk over a 10-year
period but do not adequately reflect fracture risk
prediction in the short term, which may be much
more important in patients with recent incident
fractures.

The concept of imminent fracture risk helps to
identify certain patient populations at very high
risk of fracture in the coming 1-2 years and will be
discussed in the next section (Section G).

Concept of Imminent Fracture Risk
Recency of fracture

A previous osteoporotic fracture predicts future
fracture independent of BMD.* However, the
increase in fracture risk is not uniform after an
incident fracture.

In a large population-based cohort study involving
18872 men and women over 510265 person-years
of follow-up, MOF occurred in 5039 individuals, of
whom 1919 experienced a second MOF. The risk
of the second MOF was noted to rise sharply to
a very high level immediately after the first MOF,
and remained at a very high level for 2 years, after
which the risk was stabilised at a level still higher
than that of the general population.® This 2-year
period with exceptionally high fracture risk has
been termed the period of “imminent fracture
risk”. Majority of the second MOF occurred within
this 2-year period.

A systematic review and meta-analysis of 19 studies
covering worldwide data reported that the overall
incidence of imminent fracture in the first year
after an osteoporotic fracture was 7.6% and the
cumulative incidence in the first 2 years was 11.6%.
The cumulative incidence in the first 2 years in Asia
was noted to be lower than that of Europe/North
America (7.3% vs 13.2%). Women had an overall
slight increase in the risk of imminent fracture
compared to men [hazard ratio (HR)=1.18].%

A retrospective study involving 7039 patients with
fragility fractures of the hip, proximal humerus and
distal radius from Hong Kong in the public sector
from 2013 to 2018 concurred with these findings,
showing 3.87% imminent fracture risk at 1 year, and
6.50% at 2 years with 49.5% of the second fractures
occurred within 2 years of the primary fragility
fracture.

The mechanisms contributing to imminent fracture
risk have not been well defined. This may possibly
be related to both bone-related factors (underlying
osteoporosis) and fall-related factors (including
those related to post-fracture care). Concomitant
central nervous system diseases or use of central-
acting drugs are important contributing factors.””

Independent clinical predictors of short-term fracture
risk

In the epidemiologic Study of Osteoporotic
Fractures involving 2499 women aged =65 years
with osteoporosis, the incidence of fracture in
the 1-year period after enrolment was 2.2% for hip
fracture and 6.6% for any non-vertebral fracture.
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Multivariate analyses showed that the independent
predictors of hip fracture included a low total
hip T-score, prior fracture after age 50 years, and
risk factors for falls, whereas the independent
predictors of any non-vertebral fracture included
age, total hip T-score, prior falls, prior fracture after
age 50 years, walking speed, Parkinson’s disease or
stroke, and smoking.*®

In the Study of Osteoporotic Fractures, women
with total hip T-score < -3.5 had 2.3 times the risk
of hip fracture, and women with total hip T-score
in the range -3.0 to -3.5 had 1.6 times the risk of
hip fracture when compared to reference group
of women with total hip T-score in the range -2.5
to -3.0. The corresponding HRs for non-vertebral
fractures were 1.9, and 1.6 respectively, signifying
lower BMD T-scores have significant influences
on the imminent risk of hip and non-vertebral
fractures over 1 year.”

Identification of fractured patients with a near-term
fracture risk offers a very important opportunity for
intervention. The preferred use of bone-forming
drugs and the role of FLS will be discussed in detail
in Sections M and V6, respectively.

Clinical Assessment of Osteoporosis

A comprehensive approach to all subjects with
osteoporosis is recommended (see 2013 Guideline
Section F).!

One of the main objectives of a detailed clinical
assessment is to exclude underlying secondary
causes of osteoporosis. On top of those secondary
causes listed in Table 4 of the 2013 Guideline,
there have been additional novel secondary causes
identified in recent literature, including:

(i)  bariatric surgery notably bypass surgery***";
(i) phaeochromocytoma and paraganglioma®

(iii) human  immunodeficiency  virus  (HIV)

infection®;
(iv) psychological stress®>®; and
(v) exposure to air pollutants.®

In the area of medication-related osteoporosis,
local studies had extended our understanding of
the effect of conventional anticoagulants (warfarin
and heparin) to the newer-generation non-vitamin
K dependent oral anticoagulants (NOACs) on
fracture risk.

(i) In a propensity score-matched cohort of
8152 adults with non-valvular atrial fibrillation
(NVAF) receiving anticoagulation, the use
of dabigatran, a NOAC, was associated with
a much lower risk of osteoporotic fractures
compared with warfarin [incidence rate
ratio=0.38; 95% confidence interval (95% CI)I:
0.22-0.66).%

(i) In a territory-wide analysis involving 23515
patients newly prescribed oral anticoagulants
for atrial fibrillation, use of NOACs was
associated with a lower risk for fractures than
warfarin irrespective of the choice of the
NOAC: (apixaban, dabigatran, or rivaroxaban)
over a period of 24 months.”
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(iii) In an analysis involving 15770 T2D patients
with NVAF, NOAC use was associated with a
lower risk of MOFs than warfarin use (HR=0.80;
95% Cl: 0.64-0.99). The authors concluded that
NOAC may be the preferred anticoagulant in
T2D patients comorbid with atrial fibrillation
from the perspective of bone health.”

The prevalence of secondary causes of osteoporosis
have been reported in up to 30% of postmenopausal
women, more than 50% of premenopausal women,
and between 50% and 80% of men.”? Common
secondary causes of osteoporosis are updated and
summarised in Table 1.

General screening is recommended for all patients
with osteoporosis, with advanced investigations
reserved for premenopausal women and men aged
younger than 50 years, for older patients in whom
classical risk factors for osteoporosis are absent,
and for all patients with the lowest bone mass (Z-
score =-2.0).”2

Specialty clinics should perform basic laboratory
investigations including full blood counts,
erythrocyte sedimentation rate (ESR), renal and
liver function tests, bone profile (including alkaline
phosphatase, serum calcium and phosphate),
25-hydroxyvitamin D (250HD), thyroid function,
parathyroid hormone (PTH), haemoglobin Alc
(HbA1c), and a 24-hour urine test for calcium
excretion. Measurement of BTMs such as serum
CTX is strongly advisable if available.

General practitioners are advised to perform
full blood counts, ESR, renal and liver functions,
bone profile, 250HD and HbA1c as the basic
investigations.

Additional special tests such as serum protein
electrophoresis, serum or urinary cortisol level,
serum magnesium, coeliac serology, HIV testing
may be considered if the history and initial workup
are suggestive of a related disorder.

Diabetes Mellitus and Bone Fragility
General considerations

Both diabetes and osteoporosis are major global
health problems. The global prevalence of diabetes
was estimated to be 10.5% in 2021 and is expected
to rise to 12.2% by 2045.” On the other hand, 1 in
3 postmenopausal women and 1 in 5 men aged 50
years or older will have osteoporotic fractures.’
With an ageing global population, both diabetes
and osteoporosis are becoming more prevalent
especially in the older adult population.

Patients with diabetes who develop osteoporotic
fractures will have significant additional impairment
in morbidities and mortality on top of those from
diabetes per se.

Osteoporosis and fractures in patients with
diabetes constitute a special patient population
with a much more complex pathophysiology than
that of the typical postmenopausal osteoporosis.

Diabetic bone disease (DBD) is the term which
broadly describes osteoporosis and bone fragility
secondary to diabetes. DBD is emerging as a serious
but previously neglected chronic complication of
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Endocrine disorders

e hyperthyroidism

e hyperparathyroidism

e Cushing syndrome

* phaeochromocytoma / paraganglioma

hypogonadism
hyperprolactinaemia
anorexia nervosa

Disorders of calcium metabolism

e pancreatic diseases
* |ow acidity states, eg, gastrectomy, gastric bypass,
pernicious anaemia

e vitamin D deficiency e hypercalciuria
Gastrointestinal disorders
e primary biliary cholangitis e haemochromatosis

malabsorption syndrome, eg, inflammatory bowel disease,
coeliac disease

Medications

e glucocorticoids

e anticonvulsants

e proton pump inhibitors
e aromatase inhibitors

e thiazolidinediones

anticoagulants (warfarin/heparin)
depo-medroxyprogesterone
chemotherapy
immunosuppressants

excessive thyroxine replacement

Miscellaneous medical conditions

e bariatric surgery

e multiple myeloma
e thalassemia

e rheumatoid arthritis

HIV infection

exposure to air pollutants
psychological stress
stroke (hemi-osteoporosis)
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diabetes.

The American Diabetes Association (ADA) devoted
a new section on bone health in the latest yearly
update on the Standards of Care in Diabetes—2024,
specifically giving a grade A recommendation that
fracture risk should be assessed in older adults
with diabetes as a part of routine care in diabetes
clinical practice, according to risk factors and
comorbidities.”

Epidemiology of fractures in diabetes

The risks of vertebral and hip fractures are all
elevated in people with type 1 diabetes (T1D) and
T2D compared with the general population. The
risk is more pronounced in T1D than T2D.”>757¢

A meta-analysis including 138645 subjects with
fractures reported a significant increase in the
pooled relative risk (RR) of any fracture of 3.16,
hip fractures of 3.78, and vertebral fractures of
2.88 in T1D subjects compared to subjects without
diabetes. Women and men with T1D had 4 times
and 2 times higher risk of any fractures, respectively,
compared with people without diabetes.”

A United Kingdom cohort study showed that
the increase in risk of fractures in T1D began in
childhood and persisted across the lifespan.”

An updated meta-analysis reporting hip fracture
data from 17571738 participants and non-vertebral
fracture data from 2978487 participants showed
that there was a significant increase in the risks
of hip fracture and non-vertebral fracture in both
T1D and T2D [hip fracture (RR=4.93 in T1D; RR=1.33
in T2D); non-vertebral fractures (RR=1.92 in T1D;
RR 1.19 in T2D)]. Overall, the risk of hip fracture
was significantly higher in T1D compared to
T2D whereas there was no significant difference
between T1D and T2D in the risk of non-vertebral

2.5

2.6

3.2

3.3

fractures.”

A local cohort of 5469 Chinese T2D subjects with a
median follow-up of 7.5 years concurred that T2D
subjects had a significantly higher incidence of
hip fracture (3.01 per 1000 person-years) than non-
diabetic subjects (1.36 per 1000 person-years).* A
territory-wide cohort study from the Hong Kong
Diabetes Database of 83282 Chinese T2D subjects
aged 60 years or older showed that hip fracture
was common in T2D, with an incidence of 5.44 per
1000 person-years upon a median follow-up of 6.8
years.*

BMD was found to be discordant in T1D and T2D.
When compared to people without diabetes,
BMD was lower in T1D subjects®" but BMD was
comparable to or even higher in T2D subjects®*;
the phenomenon also known as the ‘diabetic
paradox of bone fragility’ suggests that bone
fragility in diabetes especially T2D cannot be
explained by BMD alone.

Diabetes-specific risk factors for fracture

Bone fragility in patients with T1D is multifactorial.
Insulin deficiency and lower level of insulin-like
growth factor-1 during childhood and adolescence
will hinder the attainment of peak bone mass.”
Longstanding disease will lead to complications
that will affect the skeleton in a similar way as T2D.

Certain diabetes-specific parameters have been
identified to be related to an increase in fracture
risk in people with diabetes especially T2D, ie,
the duration of the disease, the level of glycaemic
control, and the presence of microvascular
complications.”747¢

Fracture risk in T2D appears to be related to
the duration of diabetes. Fracture risk was not
significantly elevated in T2D until after a duration
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of more than 5 years.® In FRAX®-adjusted analyses,
only duration longer than 10 years was associated
with a higher risk for MOFs.# The current FRAX®
tool underestimates fracture risk in T2D subjects
especially in those with long duration of the disease
(>10 years).*

Glycaemic control is highly relevant to fracture risk
in diabetes. For T1D, a 3.5-fold increase in risk for
two or more fractures was noted in subjects in the
highest tertile of HbA1c (=7.9%) compared with the
lowest tertile (=7.17%).%> For T2D, there was a 25%
increase in risk of hip fracture observed in subjects
with HbATc =8.0%, as compared to reference group
with HbATc <7.0% both in the Taiwan Diabetes
Cohort Study® and the Hong Kong Diabetes
Database cohort® Significant linear trend of
increasing HbA1c levels with increasing risk of hip
fracture was also observed in the Taiwan Cohort
such that when HbA1c exceeded 9%, the risk of hip
fractures increased to >50% compared to subjects
with good glycaemic control.®

Besides the overall glycaemic control, glycaemic
stability has also been implicated in the fracture
risk. Hypoglycaemia has been reported to be
associated with increased fracture risk in both
T1D and T2D.## The occurrence of falls probably
explains most of the association. In the Hong
Kong Diabetes Database cohort, HbA1c variability,
an index to reflect the stability of blood glucose
levels, positively predicted the occurrence of
hip fractures in T2D across varying degrees of
glycaemic control,® highlighting the importance
of minimising glucose variability in addition to
bringing HbA1c to target.

The presence of diabetic  microvascular
complications is associated with increased fracture
risk in both T1D and T2D.*" Whereas neuropathy
and retinopathy may contribute to increased
fracture risk via gait disturbance and propensity
to falls,”” chronic hyperglycaemia favours non-
enzymatic reactions between proteins and glucose
producing advanced glycation end products
(AGEs) which might lead to bone microstructural
alterations.”7>%

Anti-diabetic medications and fracture

There are essentially no prospective clinical trials
evaluating the effect of anti-diabetic drugs on
fracture risk in diabetic subjects. Observational
studies and reports of adverse effects in clinical
trials of anti-diabetic drugs provide some insights
on this aspect.

The effects of different classes of anti-diabetic drugs
on BMD and fracture risk’*®% are summarised in
Table 2.

Within the class of sodium-glucose cotransporter-2
(SGLT-2) inhibitors, canagliflozin was associated
with an increase in fracture incidence compared
with placebo (15.4 vs 11.9 per 1000 patient-years;
HR=1.26; 95% ClI: 1.04-1.52) in the randomised
controlled CANVAS Program.”” Recent meta-
analyses pooling data for all SGLT-2 inhibitors
however did not show an increase in fracture
risk.%%” Further studies are required to clarify if the
increase in risk is specific to canagliflozin.

Table 2. Summary on the effects of common anti-diabetic
medications on bone mineral density (BMD) and risk of
fracture in people with diabetes”%3%4

Anti-diabetic medications BMD Fracture risk
Insulin - il
Sulfonylureas NA Y/ =/
Metformin - /1 /=
Pioglitazone W/— M/—
SGLT-2 inhibitors - -/t
DPP-4 inhibitors NA |/ —
GLP-1 receptor agonists Y/ — -

Abbreviations: 1 = increase; | = decrease; — = unchanged; DPP-4 =
dipeptidyl peptidase-4; GLP-1 = glucagon-like peptide-1; NA = not
available; SGLT-2 = sodium-glucose cotransporter-2

44  Insulin, sulfonylurea, pioglitazone and canagliflozin
may be associated with increased fracture risk
and they should be used with caution in diabetic
patients at high risk of fracture. Nevertheless, the
selection of an anti-diabetic drug for a diabetic
subject should primarily be based on its glucose-
lowering effect or its prognostic benefits in certain
subgroups of diabetic patients according to the
latest clinical practice guidelines on diabetes
management.®%

45 For diabetic patients at elevated fracture risk,
the ADA recommended glycaemic goals be
individualised,  prioritising  glucose-lowering
medications with a proven safety profile for
bones, and prioritising use of medications that
are associated with low risk for hypoglycaemia to
reduce the risk of falls and fractures.”

4.6  Diabetic patients should always be ensured to have
sufficient calcium and vitamin D intake, either from
diet or from supplements if necessary.”

5.  Pathophysiological mechanisms for bone fragility in
diabetic bone disease

5.1 The pathophysiological mechanisms leading to
DBD are yet to be fully elucidated. They are very
complex and multifactorial. A detailed discussion
on each potential mechanism is beyond the scope
of the current clinical Guideline.

5.2 Low bone turnover is characteristic of diabetes with
low levels of bone formation and bone resorption
in biochemical assays and histomorphometric
studies.’ Decrease in insulin signalling, increase
in oxidative stress, decrease in Wnt signalling,
accumulation of AGEs, chronic inflammation, and
microvascular impairment may all contribute to
increased fracture risk in diabetes.”>7>769192100

Fracture risk assessment in diabetes

6.1 Comprehensive clinical assessment including the
specific diabetes-related risk factors is mandatory
for fracture risk assessment in diabetes, ie, disease
duration >5 years, unsatisfactory glycaemic control
(HbA1c >7%), the presence of microvascular
complications, and the use of anti-diabetic drugs
associated with increased fracture risk (insulin,
sulfonylurea, pioglitazone and canagliflozin).”

6.2 TID is a risk factor that has already been
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incorporated into the FRAX® algorithm as a cause
of secondary osteoporosis for patients older than
40 years. Clinical use of FRAX® without BMD was
reported to be a useful tool in identifying adults
with T1D at risk for MOFs."!

The FRAX® algorithm however does not currently
include T2D as a risk factor for fracture, and the
FRAX® score underestimates the fracture risk in
subjects with T2D."'% |t has been estimated that
the fracture risk in T2D computed with FRAX® is
equivalent to adding 10 years of age.'®

T2Dis associated with higher BMD but paradoxically
with increased fracture risk. Data have clearly
confirmed that BMD systematically underestimates
fracture risk in T2D."® At the same risk of hip
fracture, the BMD T-score of a T2D woman was
reported to be approximately 0.5 units higher than
the BMD T-score of awoman without diabetes, such
that a correction factor of *-0.5" to the BMD T-score
has been proposed to more accurately predict the
fracture risk in T2D.'®

TBS is an index of microarchitecture (see Section
D3). TBS has been shown to be lower among
individuals with T2D than those without diabetes
in the Asian population."™ TBS adjustment to FRAX®
(TBS-adjusted FRAX®) will capture some of the
excess fracture risk associated with T2D'® and is
currently available as an optional input variable in
FRAX®.#

In the absence of T2D as an independent input
variable in FRAX®, four methods for the adjustment
of the FRAX® score for T2D are proposed.’7%'% Each
approach represented a significant improvement in
the performance of FRAX® by reducing, or in some
cases, eliminating the effect of diabetes on incident
MOF and hip fracture." These methods include:

(i)  TBS-adjusted FRAX®;

(ii) using “rheumatoid arthritis” as a proxy for
diabetes;

(iii) reducing the femoral neck BMD T-score by
0.5; and

(iv) increasing the age input by 10 years.
The refined algorithm, FRAXplus® also provide
adjustment to conventional FRAX®-based fracture

probabilities for the duration of diabetes (see
Section F5).%°

Pharmacological management for bone fragility in
diabetes

The indications for osteoporosis treatment should
generally follow those of non-diabetic subjects (see
Section K) but the BMD T-score or the FRAX® score
may need to be adjusted in T2D as suggested in
Section 16.6 although such proposed adjustments
require further validation in the Asian populations.
ADA recommended anti-osteoporosis drugs to be
considered for people with diabetes who have low
BMD (T-score = -2.0) or have experienced fragility
fractures.™

No randomised controlled trials (RCTs) have
specifically evaluated the anti-fracture efficacy
of the different anti-osteoporosis therapies in
diabetes.

Post-hoc analyses of RCTs suggested that diabetes

7.4

()

3.2

4.2

4.3

4.4

# Guideline for Clinical Management of Postmenopausal Osteoporosis

did not impact treatment efficacy with regard to
increase in BMD, fracture risk reductions, and
reduction in levels of BTMs with antiresorptive
drugs (oral BPs, raloxifene and denosumab).’”%

With regard to bone-forming therapies, subgroup
analysis from a large observational study of 291
subjects with T2D and 3751 non-diabetic subjects
showed comparable benefits in BMD and non-
vertebral fractures with teriparatide therapy.'®
There have been no studies examining effect of
romosozumab in patients with diabetes.

Non-Pharmacological Management of
Osteoporosis

Lifestyle measures (diet and physical activities)
play critical roles in building and maintaining good
bone health for people at every life stage and
should always be recommended to the general
population in the prevention of osteoporosis.
Lifestyle measures also constitute the basic non-
pharmacological management for patients with
osteoporosis.

Detailed discussions on the role of lifestyle
measures on osteoporosis management were
provided in the 2013 Guideline Sections G1 and G6.
Areas of special interests are highlighted below.

Physical activities and exercise

Updated meta-analyses demonstrated that both
weight-bearing and resistance exercises had
favourable effects on BMD at all skeletal sites.”*™

Tai-chi, a traditional Chinese martial art, is strongly
recommended for our local older adults for its
beneficial effects on balance and muscle strength,
fall prevention, cognitive functions, and general
health and fitness. Importantly no published
studies have found Tai-chi worsening a condition."?

Calcium and vitamin D

The importance of calcium and vitamin D in the
management of osteoporosis have been described
in detail in the 2013 Guideline Sections G2 and G3."
Important points and recent updated information
are provided below.

According to the 2014 First Hong Kong Total Diet
Study conducted by the Centre for Food Safety,
the average dietary calcium intake of local people
remained low at around 410-440 mg per day. The
main dietary sources of calcium intake were
vegetables and their products contributing to
28% of the dietary intake. Dairy products only
contributed to 18% of the intake."?

There have been worries on the potential
cardiovascular adverse effects with calcium
supplementation but the causative role of high
level of calcium intake in the development of
cardiovascular disease has never been established.
An updated meta-analysis concluded that calcium
intake within tolerable upper intake levels (2000-
2500 mg/day) was not associated with cardiovascular
risk in generally healthy adults."

Vitamin D is essential for skeletal health and

bone mineralisation by increasing intestinal
calcium  absorption, reducing  secondary
hyperparathyroidism, and decreasing bone
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turnover. It also plays an important role in
neuromuscular function and fall prevention.™®

Optimal serum 250HD concentration should
be =75 nmol/L (30 ng/mL) to prevent secondary
hyperparathyroidism and bone loss."” This level is
also recommended by the US Endocrine Society as
the level that denotes vitamin D adequacy."®

Earlier study in the 2000s had shown a high
prevalence (62.8%) of vitamin D inadequacy
(250HD level <75 nmol/L) in local community-
dwelling adults older than 50 years of age."" A more
recent local study reported that the prevalence of
vitamin D deficiency (250HD level <50 nmol/L) and
inadequacy (50 nmol/L < 250HD level = 75 nmol/L)
remained high at 43.8% and 46.3%, respectively,
among 5276 participants aged 20 years or older in
the HKOS.™®

Previous  meta-analyses showed conflicting
results on whether calcium and/or vitamin
D supplementation would reduce the risk of
fractures. A recent systematic umbrella review of
31 meta-analyses of controlled trials concluded
that calcium/vitamin D reduced the risk of hip and
any fractures, possibly driven by findings from
institutionalised individuals.™

For community-dwelling populations, several
recently published mega-randomised controlled
trials on vitamin D supplementation failed to
demonstrate a reduction in fracture incidence in
subjects not selected for vitamin D deficiency, low
bone mass, or osteoporosis.”*"*

Recommendations on vitamin D and calcium
intake

(i) A daily elemental calcium intake of 1000-1200
mg should be recommended for osteoporosis
subjects if there are no contraindications. The
total amount of calcium intake should not
exceed 2000 mg daily to avoid harmful effects
notably renal stones.

(i) Individuals should meet their daily calcium
requirement preferably from dietary source.
Calcium supplementation is indicated for
those with low dietary calcium intake such as
patients with lactose intolerance.

(iii) Vitamin D supplementation should always be
considered unless patients have documented
serum 250HD level =75 nmol/L without
supplement. Repeated testing in the winter
months is recommended to ensure vitamin D
adequacy throughout the whole year.

(iv) A vitamin D intake of at least 800 1U daily is
recommended; a higher dose being required
for certain subgroups who are at risk of vitamin
D inadequacy such as those with limited sun
exposure (institutionalised, homebound)
and malabsorption, and for certain ethnic
populations known to be at high risk for
vitamin D deficiency (Middle East and South
Asia).

(v) Active vitamin D analogues are not
recommended for ordinary postmenopausal
women because these analogues have a
relatively low margin of safety with potential
risks of hypercalcaemia and hypercalciuria.™
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Other dietary nutrients related to bone health

In addition to calcium and vitamin D, the roles of
other nutrients such as magnesium, potassium,
vitamin K and vitamin C have been implicated
in bone health."”® Nevertheless, these nutrients
are required in small amounts and should be
readily sufficient from a well-balanced diet.
Supplementation with these nutrients is not
usually necessary unless frank deficiency has been
documented.

Adequate dietary protein intake is necessary for
optimal growth and maintenance of structure and
function of the musculoskeletal system.”” The
controversies on whether high dietary protein
intake with associated acid loading would exert
deleterious effects on bone and increase in fracture
risk have essentially been resolved.'™

A recent expert consensus paper endorsed
by the ESCEO (European Society for Clinical
and Economical Aspects of Osteoporosis,
Osteoarthritis, and Musculoskeletal Diseases) and
IOF concluded that there were no adverse effects
from higher protein intake on bone, with even
benefits in attenuating age-related bone loss and
reducing hip fracture risk, provided calcium intake
is adequate. Insufficient dietary protein intake
may be a much more severe problem than protein
excess.'

The ESCEO recommends optimal dietary protein
intake of 1.0-1.2 g/kg body weight per day with at
least 20-25 g of high-quality protein at each main
meal."®

Some forms of dietary restriction for weight loss
have gained popularity recently, such as intermittent
fasting, ketogenic diet, vegetarian diet, vegan diet,
and the very low-energy diets, especially in the
younger generations. Clinicians should be aware of
the potential adverse effects of these diets on bone
health.™910

Data on the association between coffee
consumption and the risk of fractures are
inconclusive. In one meta-analysis involving 253514
participants with 12939 fracture cases, coffee
consumption was associated with an increased
risk of fractures in women in a dose-dependent
fashion. Consumption of 2 and 8 cups per day
was associated with a 2% and 54% higher risk of
fractures, respectively, than those who did not
drink coffee. Interestingly, the risk of fractures was
24% lower in men with the highest level of coffee
consumption.™

The effect of coffee consumption on bone health
could be ethnic-specific. Coffee consumption was
associated with higher BMD in Asian populations,
including Hong Kong™?, Korea™ and Taiwan™*.

Pharmacological Treatment of
Osteoporosis

General considerations

There were only few changes in the available
options of anti-osteoporosis drugs in Hong Kong
in the past 10 years. The updated medication list is
shown in Table 3.
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Table 3. Available pharmacological treatment options for postmenopausal osteoporosis in Hong Kong: Indications and
anti-fracture efficacy of individual anti-osteoporosis drug (evidence from randomised placebo-controlled treatment

trials)
Approved indications Documented fracture reduction
Prevention Treatment Vertebral Non-vertebral Hip
Antiresorptive drugs
HRT + - + +
Raloxifene + + + - -
Calcitonin - + + - R
Alendronate + + + + +
Risedronate + + + + +
Ibandronate + + + 4a _
Zoledronic acid + + + + +
Denosumab + + + + +
Bone-forming drugs
Teriparatide - + + + -
Romosozumab - + + 4b 4b

Abbreviation: HRT = hormone replacement therapy
@ post-hoc analysis in high-risk subgroups
® randomised controlled trial vs alendronate

1.2 Strontium ranelate was no longer available since
August 2017 as the manufacturer ceased marketing
and supply of this drug following its safety
concerns about its association with an increased
incidence of cardiovascular events and venous
thromboembolism.™

13 Detailed discussions on the antiresorptive
drugs, ie, HRT, raloxifene, calcitonin, oral or iv
BPs, and denosumab have been provided in the
2013 Guideline Section H.' Important points and
updated information are provided below.

131

13.2

13.3

The benefits and safety of HRT in young
postmenopausal women or women in their
early years of post-menopause had been
consolidated™ such that many updated
international guidelines supported the use of
HRT in young postmenopausal women in the
management of osteoporosis.**'’

Raloxifene is the only SERM available in
Hong Kong for treatment of postmenopausal
osteoporosis. It is a non-hormonal
antiresorptive drug that suppresses bone
turnover to premenopausal level. Safety
data were available up to 8 years in a report
published in 2005, after which no additional
long-term safety signals are evident.

Calcitonin was currently approved by the
US Food & Drug Administration (FDA)
for treatment of osteoporosis only in
postmenopausal women who are at least 5
years post-menopause. Safety analysis by the
European Medicines Agency showed that
long-term use of calcitonin was associated
with a small increase in risk of various types
of cancers notably for the nasal formulation
(2.4% absolute incidence) such that the nasal
spray formulation was withdrawn from the
European market whereas the parenteral
formulations are limited to be used with
the smallest effective dose for the shortest
possible duration under three clinical
conditions: prevention of acute bone loss due

13.4
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to sudden immobilisation, Paget’s disease, and
hypercalcaemia of malignancy."

Oral BPs are currently the most common class
of anti-osteoporosis medication prescribed
from the public sector with alendronate being
the first-line medication for use in patients
with prior osteoporotic fractures as endorsed
by the Hospital Authority Drug Formulary.'*

Ibandronate remains a less favourable BP
option in view of its lack of data on risk
reduction for hip fracture.!

Zoledronic acid remains the only anti-
osteoporosis drug which has demonstrated
survival benefit in RCT in patients with recent
hip fractures.” Long-term published data of
zoledronic acid are available for up to 9 years.
In this randomised second extension study
to the HORIZON-Pivotal Fracture Trial, there
were no adjudicated cases of osteonecrosis of
the jaw (ONJ) nor atypical femur fracture (AFF)
in the 95 women who were randomised to
continue zoledronic acid for a total of 9 years
of therapy.'*

Denosumab, which was a new drug at the time
of publication of the 2013 Guideline, has now
been in the market for more than 10 years. The
FREEDOM Extension study had documented
its anti-fracture efficacy and safety for long-
term use up to 10 years.” However, there
have been reports that discontinuation of
denosumab was associated with rebound
bone loss and a potential increase in the
incidence of vertebral fractures."* A detailed
discussion on the issue of discontinuation
of denosumab will be provided in a separate
section (see Section R4).

Clinicians should always observe the
contraindications  for  the  individual
antiresorptive drug before contemplating
treatment.! Severe and potentially fatal
hypocalcaemia may develop in patients with
pre-existing vitamin D deficiency if potent
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parenteral antiresorptive drugs (zoledronic
acid or denosumab) are administered. Vitamin
D deficiency must be corrected before the
administration of potent antiresorptive drugs.

139 In a recent published retrospective cohort
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1.3.11

1.4

study involving 1523 dialysis-dependent
women (mean age 74.5 years) being initiated
denosumab treatment, compared with 1281
dialysis-dependent women (mean age 73.8
years) being initiated oral BP treatment, the
12-week weighted cumulative incidence of
severe hypocalcaemia (serum calcium level
<1.88 mmol/L) was 41.1% with denosumab and
2.0% with oral BPs (RR=20.7; 95% Cl: 13.2-41.2).
The 12-week weighted cumulative incidence
of very severe hypocalcaemia (serum calcium
level <1.63 mmol/L) was also increased with
denosumab (10.9%) compared to oral BPs
(0.4%) (RR=26.4; 95% Cl: 9.7-449.5).1%

The FDA issued a boxed warning in January
2024, stating denosumab increases the risk
of severe hypocalcaemia for adults with
advanced CKD, particularly for those on
dialysis."*

Given the complexity of diagnosing the
underlying  bone  pathophysiology in
patients with advanced CKD, OSHK strongly
recommends against starting denosumab
treatment in patients with CKD stage 5 or
below. Oral BPs are also contraindicated in
patients with estimated glomerular filtration
rate (eGFR) <30 mL/min.

Regarding bone-forming therapy, the available
options have been extended following the
registration of romosozumab in Hong Kong in July
2020 (Table 3). This new bone-forming drug will be
discussed in detail in Section K2. Other updates on
bone-forming therapy are highlighted below.

141  Teriparatide previously carried a boxed

warning regarding the potential risk of
osteosarcoma at its initial approval by FDA
in 2002 such that the duration of treatment
should be limited to 24 months in a patient’s
lifetime. This boxed warning was removed by
FDA in November 2020 following a 15-year
post-marketing surveillance study in which
the observed incidence of osteosarcoma
was not different from the background
incidence.” The restriction to the 24-month
lifetime use was hence lifted but the revised
teriparatide label stated that use for more than
2 years should only be considered if a patient
remains at or has returned to having a high
risk for fracture.'®

142 Clinicians can be reassured on the increase

in cortical porosity and early decrease in hip
BMD associated with teriparatide treatment
especially in patients previously treated
with BPs. Literature review consistently
showed that teriparatide increased cortical
thickness and bone formation throughout
the whole skeleton, including the hip, as
demonstrated by bone scan and positron
emission  tomographic  studies.  The
majority of the porosity was located at the

143 Another
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2.6.1 In the

endocortex such that finite element analyses
demonstrated there was either no decrease or
an increase in hip strength during teriparatide
treatment."#150

novel bone-forming  drug,
abaloparatide, a parathyroid hormone
related-peptide analogue,”™ was approved
by the FDA in April 2017 for the treatment of
postmenopausal women with osteoporosis at
high risk of fracture. However, this drug has
not been registered in Hong Kong.

Romosozumab

Romosozumab is a novel bone-forming drug
approved by the FDA in April 2019 for treatment of
postmenopausal women with osteoporosis at high
risk of fracture.

It is a humanised immunoglobulin G2 monoclonal
antibody against the glycoprotein, sclerostin,
which is secreted by osteocytes to inhibit the Wnt
signalling pathway involved in the process of bone
formation.™?

In phase 1 and 2 clinical studies, romosozumab
demonstrated  prompt, transitory increases
in markers of bone formation and moderate,
sustained decreases in markers of bone resorption,
implying that it has intrinsic antiresorptive property
on top of its bone-forming property.’3'>

In a phase 2 study, romosozumab administered
at a dose of 210 mg subcutaneous (sc) monthly
resulted in mean increases in BMD of 11.3%
at the lumbar spine, 4.1% at the total hip, and
3.7% at the femoral neck at 12 months. These
magnitudes of increase in BMDs were significantly
greater than those observed in the two open-
label active comparator groups of alendronate
and teriparatide.”™ The divergent effects on bone
formation and bone resorption with romosozumab
are believed to produce a strongly positive balance
in bone turnover, accounting for the rapid and
large increases in BMD.™*

Elimination of romosozumab occurs via proteolysis
by the liver or reticuloendothelial system."? Renal
elimination of romosozumab is minimal and no
dose adjustment is required in patients with renal
impairment.’®

Clinical efficacy

phase 3 FRAME study, 7180
postmenopausal women (mean age 71 years)
with high fracture risk were randomised to
receive sc romosozumab 210 mg or placebo
injection monthly for 12 months followed by
an open-label phase in which both groups
received sc denosumab injection 60 mg every
6 months for 12 months. The romosozumab-
to-denosumab group achieved a significant
improvement in BMD at the spine (13.1%
vs 0.4% at 12 months and 16.6% vs 5.0% at
24 months; P<0.001), femoral neck (5.5%
vs 0.3% at 12 months and 7.3% vs 2.3% at 24
months; P<0.001), and total hip (6.0% vs 0.3%
at 12 months and 8.5% vs 3.2% at 24 months;
P<0.001) when compared to the placebo-to-
denosumab group. Significant 73% and 75%
RR reductions in new vertebral fractures
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were observed in the romosozumab-to-
denosumab group at 12 and 24 months,
respectively. Romosozumab also significantly
reduced the risk of all clinical fractures by 36%
at 12 months. The 25% risk reduction in non-
vertebral fracture at 12 months however did
not reach statistical significance (P=0.096).">

A pre-specified subgroup analysis of the
FRAME study revealed that the risk reduction
in non-vertebral fractures differed according
to the location of the study sites. Latin
Americans, which accounted for 43% of
the entire study population, were noted to
have a much lower background risk of non-
vertebral fracture such that there was no
effect of romosozumab therapy on the risk of
non-vertebral fracture. In a post-hoc analysis
after excluding the Latin American study sites,
there was a significant 42% risk reduction of
non-vertebral fractures at 12 months.™®

When the magnitude of BMD gain associated
with romosozumab in the FRAME study
was compared to that of denosumab in the
FREEDOM and FREEDOM Extension study, 1
year of romosozumab treatment produced
BMD gains at the spine and total hip
comparable to those achieved with 4.5 and 3
years of continuous denosumab treatment,
respectively. The 2-year gain in BMD (1
year of romosozumab followed by 1 year
of denosumab therapy) approximated the
effect of 7 years of continuous denosumab
treatment at both the spine and total hip."”
This sequence of romosozumab followed by
denosumab provides an excellent opportunity
for rapid bone mass accrual in high-risk
patients.

Histomorphometry and microtomography
(pCT) analysis of transiliac bone biopsies from
a subset of 107 patients from the FRAME study
showed that 12 months of romosozumab
treatment resulted in an increase in
trabecular thickness and improved trabecular
connectivity."®

Head-to-head =~ comparison study  of
romosozumab  and  alendronate  was
performed in 4093 very high-risk women
(mean age 74.3 years) in the ARCH Study
in which romosozumab 210 mg sc monthly
was compared to oral alendronate 70 mg
weekly for 12 months, followed by open-label
alendronate therapy in both treatment groups
for up to an additional 2 years. Concomitant
with significant increases in BMD at both the
lumbar spine (13.7% vs 5.0%) and the total hip
(6.2%vs2.8%) after 12months of romosozumab
compared to alendronate treatment, there
was a significant 37% RR reduction in vertebral
fracture compared to alendronate at 12 months
(4.0% vs 6.1%; P=0.003). Clinical fracture risk
was also reduced by 28% (HR=0.72; 95% ClI:
0.54-0.96). The 26% reduction in non-vertebral
fracture risk at 12 months however did not
reach statistical significance (P=0.06). In the
final primary analysis, clinical fracture risk
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was reduced by 27% (P< 0.001), non-vertebral
fracture risk by 19% (P=0.04), and hip fracture
risk by 38% (P=0.02) in the romosozumab-to-
alendronate group compared to alendronate
alone.™

A sub-analysis of the ARCH study involving
275 patients from Hong Kong, Korea, and
Taiwan demonstrated significant increase of
BMD at all sites in the romosozumab group
as compared to the alendronate group in the
first 12 months of treatment. The significant
gain in BMD was maintained at 24 months
after switching to alendronate in the second
year for the romosozumab-to-alendronate
group. Although the study was not adequately
powered to determine the antifracture
efficacy between the two groups, there were
numerical reductions in the incidences of
vertebral, clinical, non-vertebral and hip
fractures in the romosozumab-to-alendronate
group.’®

Head-to-head comparison of romosozumab
and teriparatide was performed in the open-
label STRUCTURE study in which 436 older
adult postmenopausal osteoporotic women
(mean age 71.5 years) previously treated with
oral BP for at least 3 years were randomised
to receive monthly romosozumab injection
or daily teriparatide injection for 12 months.
The mean percentage changes from baseline
in aBMD at the total hip, femoral neck, and
lumbar spine were all significantly greater in
the romosozumab than the teriparatide group
at both 6 and 12 months. Specifically at the
total hip, there was a significant treatment
difference of +3.2% change in aBMD in
favour of the romosozumab group (2.6% vs
-0.6%; P<0.001) at 12 months.”™ QCT at the
hip showed that romosozumab treatment
resulted in significant gains in volumetric
BMD and bone mineral content (BMC) of both
cortical and trabecular compartments of the
hip as compared to teriparatide. Teriparatide
treatment resulted in an early drop in
volumetric BMC of the cortical component
of the hip at both 6 and 12 months. The
romosozumab group also had a greater gain
in hip strength as estimated by finite element
analysis than the teriparatide group at 6
months (2.1% vs -1.0%; P<0.001) and 12 months
(2.5% vs -0.7%; P<0.0001), respectively.’'

Romosozumab is administered

as a dose of 210 mg monthly sc injection for a
recommended duration of 12 months. Each dose
is delivered by two separate prefilled syringes each
containing 105 mg of romosozumab.

2.8 Adverse effects: Mild local injection site reaction
was reported in 4.4-8.0% of romosozumab-treated
patients.”®%91%" For the serious adverse events, two
cases of ONJ and one case of AFF were reported
in romosozumab-treated patients in the FRAME
study.”® In the ARCH study, there were more
adjudicated serious cardiovascular events (2.5%)
in the romosozumab group than the alendronate
group (1.9%) at 12 months.™ In contrast, there
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was no difference in the rate of cardiovascular
events between the romosozumab and placebo
groups (1.2% vs 1.1%) in the FRAME study.™ The
underlying mechanism for the possible adverse
cardiovascular effect of romosozumab is yet to be
determined.

Contraindications: Romosozumab is contraindicated
in patients with history of myocardial infarction
or stroke, hypocalcaemia, or hypersensitivity to
romosozumab."

In a review article on the cardiovascular safety of
romosozumab, preclinical and genetic studies

did not identify any potential mechanisms
for an increase in cardiovascular risk with
sclerostin inhibition. The authors concluded

that romosozumab should be considered for the
treatment of patients at high risk of fracture after
careful evaluation of a balance between benefits
and risks.?

Use of romosozumab in CKD

(i) A post-hoc analysis of the FRAME and ARCH
studies showed that the anti-fracture efficacy
in patients with mild to moderate CKD was
maintained and there were no particular
safety issues in this group of 2353 patients with
eGFR between 30-60 mL/min."®

(i) Safety data for patients with severe renal
impairment (eGFR <30 mL/min) or receiving
dialysis are limited. 29 patients with severe
CKD (eGFR <30 mL/min) in the FRAME and
ARCH studies were not included in the above
post-hoc analysis due to the small sample
size. It was reassuring that no episode of
hypocalcaemia was reported in this subgroup
of high-risk patients. There were also no
positively adjudicated cardiovascular events
in the 11 patients with eGFR <30 mL/min
in the ARCH study."® Nonetheless, these
patients are at greater risk of developing
hypocalcaemia and calcium levels must be
carefully monitored.™

Completion of the course of romosozumab therapy
needs to be followed by sequential antiresorptive
treatment preferably denosumab or oral/iv BPs.

Recommendations: Romosozumab is recommended
as one of the first-line drugs for treatment of
postmenopausal women at very high risk of
fracture (see Section M).

Indications of Osteoporosis Treatment

In principle, all postmenopausal women at high
risk of fracture should be considered for definitive
anti-osteoporosis drug treatment.

Studies have not provided unequivocal evidences
on the treatment threshold based on the FRAX®
score and the cost-effectiveness of different
treatment strategies applicable to our local
population.”*" Hence, the 2013 OSHK Guideline
recommendations on the indications of treatment
remain unchanged," which include:

(i)  prior low-energy hip or vertebral fractures;

(i) BMD T-score =< -2.5 at the lumbar spine or
proximal femur in a DXA scan; and

(iii) low bone mass (T-score between -1 and -2.5)
and one of following:

(@) 10-year probability of any MOF of 320% as
computed by the ethnic-specific FRAX®
algorithm; or

(b) 10-year probability of hip fracture of 33%
as computed by the ethnic-specific FRAX®

algorithm.
All  treatment decisions  should require
individualised clinical judgement, taking into

consideration of individual patient factors including
patient preference, affordability, comorbidities,
quality of life, and life expectancy.

(M) The 2024 OSHK Osteoporosis

12

13

1.4

Management Algorithm

The 2013 OSHK Management Guideline had already
adopted a treatment approach based on the level
of risk of the individual patient.” Ample evidence
has accumulated in the past decade to support this
management approach. Coupled with the advent of
new and effective bone-forming drug, a new OSHK
Osteoporosis Management Algorithm has been
developed.

Superiority of bone-forming over antiresorptive drugs

Head-to-head comparison study of sc teriparatide
and oral risedronate treatment in 1360
postmenopausal women at very high fracture
risk (at least 2 moderate or 1 severe vertebral
fracture and a BMD T-score = —1.5) in the VERO
Study showed that treatment with teriparatide was
associated with a significant 56% reduction in the
incidence of radiographic vertebral fractures and
52% reduction in all clinical fractures compared
with risedronate at 24 months. A significant 48%
reduction of radiographic vertebral fractures
was already obvious at 12 months. The numbers
needed to treat with teriparatide for 24 months to
prevent one radiographic vertebral fracture and
one clinical fracture were 15 and 20, respectively.'”
The superior anti-fracture efficacy of teriparatide,
and its early fracture risk reduction especially on
vertebral fracture are fully demonstrated.

Results of the ARCH study, which is a RCT of
romosozumab versus alendronate treatment, have
been discussed in Section K2.6.5. The 37% reduction
of vertebral fractures and 28% reduction of clinical
fractures at 12 months with the romosozumab
as compared to the alendronate group again
demonstrated the superior anti-fracture efficacy
and rapid fracture risk reduction achieved with
bone-forming drug.’™

Only bone-forming drugs (teriparatide and
romosozumab) have demonstrated evidence
of new bone formation in histomorphometric
analyses, as well as significant improvement in
bone microarchitecture in pCT analyses of iliac
crest biopsies.’#16

The FRAME study had demonstrated the rapidity
of gain in BMD with bone-forming drug such that
96% and 76% of romosozumab-treated patients
experienced =3% gains in BMD at the lumbar spine
and total hip, respectively. This was believed to
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provide a stronger skeletal foundation leading to 2.4 In order to maximise the BMD gain and hence
fewer fractures upon transition to antiresorptive fracture risk reduction, these clinical observations
treatment.”” strongly support the treatment sequence of bone-

2. Impact of treatment sequence on clinical efficacy of forming drug before antiresorptive treatment
anti-osteoporosis drugs being the most opFimaI sequence, and npt t'he

21 A recent meta-regression analysis showed that ;ivff;if&f:fgf)z’_!ir'y'” patients with a very high risk
therapies that produce the largest increases in o . .

BMD are associated with the greatest reductions in Treatment stratification by risk categories
fracture risk."® 3.1 Identification of patients who would benefit most

22 The largest gain in BMD in postmenopausal from. the optimal treatment sequence of bone-
osteoporotic women has consistently been shown forming followed by antiresorptive drugs are yet to
to be achieved with initial treatment with a bone- be established. Based on the best existing evidence,
forming drug followed by sequential therapy with a the new 2024 OSHK Osteoporosis Management
potent antiresorptive drug.’15170 Algorithm is outlined in Figure 2.

23 The reverse treatment sequence, ie, antiresorptive -2 Logically, patients at imminent or very high risk
before bone-forming therapy has been shown of fracture §hqu|d be offered. bone-forming
to reduce the magnitude of BMD gain with initial drugs as the initial treatment option followed by
bone-forming therapy. In the STRUCTURE study sequential potent an.tlresorptlve' drugs‘, if cost is
in which all subjects had prior oral BP therapy for not a concern. These include patients with a recent
at least 3 years, the total gains in BMD at the spine MOF in th? past 2 years, presence of two or more
(+9.8%), total hip (+2.9%) and femoral neck (+3.2%) osteoporotic fractures, a BMD T-score = -3.0, or
at 12 months of romosozumab treatments' were fracture while on antiresorptive treatment. The
numerically much smaller than those achieved with local orthopaedic community has also put forward
romosozumab in treatment-naive postmenopausal similar recgmmendat.lon on the preferential use of
women at 12 months in the FRAME study (spine bone-formm.gldrugs in patients who had sustained
+13.3%, total hip +6.8%, femoral neck +5.2%)."% a recent fragility fracture.'”

Similarly, in a small post-hoc exploratory analysis 3.3 For women with relatively low risk of fracture such
of the romosozumab phase 2 dose-finding study,"” as younger women in their early postmenopausal
women who were randomised to romosozumab years, it is reasonable to start with a mild
after denosumab treatment had gains in BMD at antiresorptive drug such as HRT or raloxifene unless
the spine (+5.3%), total hip (+0.9%) and femoral there are additional high-risk clinical features.

neck (+1.0%) at 12 months numerically much lower 3 4 Postmenopausal women with osteoporosis falling

than those achieved with treatment-naive women
in the FRAME study.”®

out of the above two categories are regarded
as high risk and they should be considered for

P 1sal

indicat'ed for treatmrent

| !

Low risk High risk Very high risk

Age <65 years with Age 265 years with T-score <-2.5 Multiple fractures
 T-score <-2.5 and Prior fracture >24 months Recent MOF <24 months
« No prior major fracture FRAX 10-year probability T-score < -3.0

MOF 220% or HF 23%

Fracture on antiresorptive therapy

| 1 l

Dll

| Climacteric symptoms | | BP / Dmab | Bone-forming drugs |
| HRT | | R | BP oral (ALN/RIS) BP iv (ZOL) Dmab Romo TPTD
 No oral contraindications « Hip fracture « CKD up to stage 4 « No established « No skeletal
« Non-oral preferred « Non-oral preferred ASCVD irradiation or other
,L contraindications
Re-consider choice if
fracture occurs or age 60-65 years

Sequential treatment with
antiresorptive drugs

FIG 2. The 2024 Osteoporosis Society of Hong Kong (OSHK) Osteoporosis Management Algorithm

Abbreviations: ALN = alendronate; ASCVD = atherosclerotic cardiovascular diseases; CKD = chronic kidney disease; BP =
bisphosphonates; Dmab = denosumab; HF = hip fracture; HRT = hormone replacement therapy; MOF = major osteoporotic fractures;
RIS = risedronate; RLX = raloxifene; Romo = romosozumab; TPTD = teriparatide; ZOL = zoledronic acid
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(N)

potent antiresorptive drugs such as oral or iv BPs,
or sc denosumab. Other clinical factors that may
modify the treatment choices include the renal
function status, the presence of contraindications
to individual drugs, and most importantly, patient
preference and affordability of individual drug.

Monitoring of Osteoporosis Treatment

The roles of surrogate markers, BMD and BTMs,
in the monitoring of osteoporosis treatment have
been discussed in detail in the 2013 Guideline
Section .

Updated recommendations of the 2023 ISCD Adult
Official Positions on the use of DXA in monitoring
are listed below.?

(i)  Repeat BMD testing should be used to monitor
individuals prior to a temporary cessation of
BP therapy and during the period of planned
interruption of treatment.

(i) Repeat BMD testing intervals must be
individualised considering an individual’s age,
baseline BMD, the type of pharmacological
treatment, and the presence of clinical factors
which are associated with bone loss.

(iii) Shorter intervals between BMD testing may be
indicated in the presence of factors associated
with rapid change in BMD. Examples include
the use of certain medications such as
glucocorticoids, aromatase inhibitors,
androgen deprivation therapy, and bone-
forming therapies, medical disorders such
as malabsorption and severe systemic
inflammatory diseases, and other conditions
such as prolonged immobilisation, bariatric
surgery, and surgical menopause.

Recommendations on monitoring of osteoporosis
treatment

(i) The same DXA model and preferably the
same equipment should be employed for
monitoring of treatment response.

(ii) In the absence of other clinical factors that
may accelerate bone loss, a repeated BMD
measurement should be performed 1-2 years
after initiation of antiresorptive treatment and
preferably 1 year after treatment with bone-
forming drugs.

(iii) Subsequent BMD monitoring can be
performed at 2-to-3-year intervals after
therapeutic effect is established.

(iv) In the presence of other clinical factors that
may accelerate bone loss, shorter intervals
between BMD testing may be indicated.

(v) Patients who have a significant decrease in
BMD despite treatment should be evaluated
for treatment adherence, inadequate calcium
and/or vitamin D intake, poor drug absorption,
or the presence of previously unrecognised
secondary causes of osteoporosis.

(vi) Changes in BTMs are much more rapid than
the changes in BMD such that BTMs may be
employed in monitoring treatment response
especially within the first 3-6 months of
initiation of antiresorptive therapy at a time

(O)

12

13

1.4

2.2

2.3

3.
3.1
3.2

when BMD changes are too small to be
detected clinically.

(vii) Changesin BTMs are also useful in monitoring
bone loss upon discontinuation of therapy.*

Medication-Related Osteonecrosis of the
Jaw

General considerations

BP-related ONJ (BRON)]J) was discussed in the 2013
Guideline Section K."

Denosumab and other non-antiresorptive drugs
(such as anti-angiogenic medications and tyrosine
kinase inhibitors) have also been linked to the
development of ONJ such that this adverse
effect of medical treatment is collectively termed
medication-related osteonecrosis of the jaw
(MRON]J)."”® Most of these drugs are employed for
cancer treatment and the full spectrum of drugs
linked to development of ONJ can be found in the
three reference articles."””"”

Osteonecrosis of the jaw (ONJ) can occur in
patients not exposed to antiresorptive drugs or
other medications.”®

MRON]J is a rare entity. Patients should always be
reminded that the benefits of fracture prevention
offered by antiresorptive therapy far exceed the
risk of MRON]J.176:181

Definition and staging of MRON]J

MRON] is defined as an exposed bone or bone that
can be probed through an intraoral or extraoral
fistula(e) in the maxillofacial region, that has
persisted for more than 8 weeks, in patients with
current or previous treatment with antiresorptive
therapy alone or in combination with immune
modulators or anti-angiogenic medications, but
without a history of radiation therapy or metastatic
disease to the jaws."”

The mandible is more frequently affected than
the maxilla (75% vs 25%) possibly due to its thick
cortical bone structure with relatively low blood
supply®™'; however, ONJ can develop at both jaws
at the same time.

The American Association of Oral and Maxillofacial
Surgeons (AAOMS) staging system is the most
commonly used clinical tool for assessing the
severity of MRONJ."®

(i) Stage 0 disease (a precursor to MRON))
refers to patients without clinical evidence of
necrotic bone, but who present with either
non-specific symptoms or compatible clinical
and radiological findings. Up to 50% of stage 0
disease may progress to stage 1 disease.

(i) Stage 1-3 diseases refer to patients with
exposed necrotic bone of increasing severity,
stratified according to the presence of
symptoms and/or infection/inflammation,
as well as extent of involvement and
complications, eg, pathologic jaw fracture or
extraoral fistula.

Pathophysiology and risk factors of MRON]

The pathogenesis of MRON]J is likely multifactorial.

bone

Oversuppression  of remodelling by
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antiresorptive drugs is believed to be the principal
mechanism leading to ONJ. Other important
pathophysiological mechanisms include infection/
inflammation,  angiogenesis inhibition,  soft
tissue toxicity, immune dysfunction, vitamin D
deficiency and osteomalacia, as well as genetic
predisposition.’7618

Risk factors for development of MRONJ are diverse:
both local and systemic factors are involved. Dental
extraction is the most frequently cited predisposing
factor.”®®"  Other invasive dental procedures
involving alveolar bone exposure and damage such
as dental implant installation and removal also
confer an increased risk.”™ In contrast, restorative
dental treatment, endodontic treatment, and
conservative periodontal therapies are associated
with minimal risk."

Other reported local risk factors include (1) dental
infection; (2) periodontal or periapical disease; (3)
conditions predisposing to mucosal trauma, eg, ill-
fitting dentures; and (4) anatomical variations such
as torus mandibularis or palatinus, exostosis, and
the mylohyoid ridge."®

Reported systemic risk factors include (1)
advanced age >65 vyears; (2) diabetes; (3)
inflammatory joint diseases; (4) anaemia; (5)
smoking and alcohol; and (6) concomitant use of
certain drugs, eg, glucocorticoids, chemotherapy,
immunosuppressants and angiogenesis
inhibitors."761%"

MRONJ in patients receiving antiresorptive drugs for
osteoporosis treatment

The incidence of MRON]J is consistently reported to
be much lower in patients treated for osteoporosis
compared to patients treated for cancer (Table
4).7618118 This is most likely due to the more intense
and prolonged suppression of bone turnover by
the higher doses and more frequent dosing of
antiresorptive drug regimens in cancer patients.
Concurrent therapies with glucocorticoids or
angiogenesis inhibitors, as well as an overall
decrease in oral and general health in cancer
patients, may also contribute.™

The reported incidence of MRON]J in osteoporosis
patients treated with BPs in Asians was similar to
that of the Caucasians. The incidence rates were
0.21 and 0.23 per 1000 patients-years as reported
from recent population-based studies from Korea
and Japan, respectively.'81®

No case of ONJ has been reported with HRT
whereas only three cases of ONJ were reported
in the literature to be associated with raloxifene

Table 4. Reported incidence of MRONJ associated
with the use of antiresorptive drugs for treatment of
osteoporosis and malignant conditions'76181-18

Antiresorptive drugs

Incidence (per 1000 patient-years)

Malignant conditions Osteoporosis

Bisphosphonate (oral) No data 0.2-0.5
Zoledronic acid (iv) 0-180 (mostly <50) <0.2
Denosumab (sc) 0-69 (mostly <50) 0.4-3.0

4.4

4.5

4.6

5.1

52

53

# Guideline for Clinical Management of Postmenopausal Osteoporosis

treatment, one of which had prior BP use.’"
Raloxifene, being a milder antiresorptive drug, may
offer as an alternative treatment for patients with
osteoporosis at high risk of ONJ or recovered from
ONJ.

In a recent multicentre retrospective cohort study
in Taiwan comparing the incidence of MRON]J in
8962 patients with osteoporosis treated with BPs
and denosumab, the cumulative incidence rate of
ONJ was significantly higher in patients treated
with long-term BP than denosumab (2.49 vs 1.47 per
1000 person-years). The risk of ONJ increased with
the duration of exposure to BPs, whereas the risk
stabilised and plateaued in patients treated with
denosumab after 4 years."®

In the FREEDOM Extension study, 3591 subjects
were enrolled to have regular survey of invasive oral
procedures and events (OPEs) for up to 10 years.
1621 subjects (45.1%) reported at least one invasive
OPEs and there were 13 positively adjudicated
cases of ONJ; 12 cases occurred among women
who participated in the survey and 1 occurred in
a woman who did not complete the survey. The
exposure-adjusted ON] rate was 5.2 per 10000
person-years. ON]J incidence was much higher in
those reporting invasive OPEs (0.68%) than those
not reporting any OPEs (0.05%). There was no clear
relationship between the duration of denosumab
exposure and the occurrence of ONJ."®

It has been proposed that BPs accumulate in
the jawbone at concentrations toxic to the oral
epithelium, impairing healing of soft tissue injuries
caused by invasive dental procedures.™ High
doses of potent BPs have also been consistently
associated with decreased angiogenesis in vitro
and in vivo.” On the contrary, there is no evidence
that denosumab exerts soft tissue toxicity or
antiangiogenic effects.”’

Prevention of MRON] in patients treated for
osteoporosis

Maintenance and restoration of good oral health
is always essential in the primary prevention of
MRON]J. A comprehensive dental evaluation and
management is recommended preferably before
(or shortly after) the initiation of antiresorptive
drugs, which should include'768"1;

(i)  oral health examination;

(i) education on importance of practising oral
hygiene (eg, toothbrushing, dental flossing,
antimicrobial mouth rinses, etc);

(iii) adjustment of ill-fitting dentures;
(iv) management of predisposing dental

conditions (eg, dental infection, periodontal
disease); and

(v) elective invasive dental procedures should
ideally be performed before or shortly after
commencement of antiresorptive drugs.

Potentially reversible systemic risk factors
associated with MRON]J (eg, diabetes, smoking,
concomitant glucocorticoid use) should be
corrected or controlled.

Serum biochemical markers of bone resorption
demonstrated low performance in predicting
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MRON]J after invasive dental procedures in
patients on antiresorptive drugs™'* such that
no biomarkers have been validated for clinical
recommendations.'”®

Patients are advised to report and seek dental
advice promptly when clinical features suggestive
of MRON]J arise. Early signs of MRONJ include
odontalgia, non-specific sinus  pain, dull
aching jawbone pain which may radiate to the
temporomandibular joint region, and altered
neurosensory function.”®

Dental management in osteoporosis patients
receiving antiresorptive drugs is listed as below.

(i)  Preventive or conservative dental treatment to
maintain functionally healthy teeth should be
considered as far as possible to minimise the
need for invasive dental procedures.

(i) Specific preventive measures, including
primary wound closure, antimicrobial mouth
rinsing, and peri-procedural antibiotics can
help reduce the risk of MRON] after invasive
dental procedures.’1941%

(iii) A retrospective Belgian study in 126 patients
with osteoporosis on antiresorptive therapy
showed that antibiotic prophylaxis or post-
dental extraction therapeutic antibiotic use
significantly reduced the risk of MRONJ by
93% and 89%, respectively.'

(iv) Antibiotic prophylaxis should be started 2-3
days before dental extraction and continued
until complete wound healing. The most
frequently used antibiotics were amoxicillin,
amoxicillin/clavulanic acid, metronidazole,
and a combination of the above. Erythromycin
and clindamycin could be used in patients
with penicillin allergy."®

(v) Early butlimited data suggested that the use of
leucocyte and platelet-rich fibrin membrane
placement might reduce the risk of, and
enhance early recovery from MRONJ."”

The need for temporary interruption of
antiresorptive therapy before invasive dental
procedures remains controversial in the absence
of high-quality scientific evidence.

(i) A recent meta-analysis of eight observational
studies involving 6808 patients showed
that temporary discontinuation of BPs
or denosumab did not reduce the risk
of development of MRONJ after dental
procedures.”®

(i) Major updated osteoporosis management
guidelines  did  not  offer  specific
recommendations on this issue.**

(iii) BP do have increased skeletal uptake at the
sites of local bone injury, and withholding
BP therapy following oral surgery may be of
value in reducing the local deposition in the
mandible and maxilla after oral surgery.

(iv) The working group of the 2022 AAOMS
Position Paper on MRON]J could not come
to a consensus recommendation on BP drug
holidays before invasive dental procedures.””

(v)  Other professional associations including the

6.2

6.3

6.4

6.5

European Calcified Tissue Society (ECTS),"™
the International Task Force on ON]J,"
the Korean Task Force,"™ and the Japanese
Allied Committee on ONJ™ recommend
discontinuing oral BP in patients at high risk of
MRON]J. High-risk features include expected
extensive invasive dental surgery, long
duration of BP exposure (more than 3-4 years),
and presence of multiple local or systemic risk
factors.

(vi) However, the recommendation on the
duration of oral BP drug holidays in high-
risk patients varies. The ECTS recommended
stopping oral BPs at least 1 week before
invasive dental procedures and until 4 weeks
after surgical site healing,™ whereas the
Korean Task Force recommended 2-4 months
of oral BP discontinuation before dental
procedures and until 2 months after surgical
site healing.”

(vii) Patients on denosumab should be advised
against discontinuation while awaiting dental
treatment. The issue of discontinuation of
denosumab will be discussed in detail in
Section R4.

(viii) AAOMS recommended elective invasive
dental procedures can be planned at around
3-4 months following the last denosumab
injection when the level of osteoclast
inhibition is waning,””® whereas the ECTS and
Korean Task Force recommended 4-6 months
after the last injection.™"%

(ix) Regarding resumption of denosumab, ECTS
recommended the next injection should be
given no later than 4 weeks,” whereas the
Korean Task Force recommended no later
than 3 months™ after the next due date.
The practical principle is to avoid excessive
delay in resuming denosumab, which may
otherwise result in rebound bone loss and
potential multiple vertebral fractures (see
Section R4).

(x) No relevant data and recommendations are
available on this aspect with reference to iv BP.

Osteoporosis management after MRON]

There are no reported RCTs on the optimal medical
treatment of patients remaining at high fracture
risk after MRONJJ.

Major  updated  osteoporosis  management
guidelines have not offered specific
recommendations on this issue.**

A balanced evaluation of the risk-to-benefit ratio
of continuing or stopping the antiresorptive drugs
should always be carried out in patients who have
developed MRON].™!

Since the uptake of BP is comparatively increased at
sites of local bone injury with high bone turnover,
withholding BP treatment may reduce their local
deposition in the area of ONJ-affected jawbone.

A clinical case series involving 84 patients with
established BRONJ confirmed that continuing BPs
might delay resolution of maxillofacial symptoms
by approximately 6 months compared to stopping
BPs at diagnosis of MRONJ.2®
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The ECTS and the Korean Task Force suggested
discontinuation of antiresorptive drugs until
complete soft tissue closure after carefully
weighing the risk of ongoing MRONJ with the risk
of osteoporotic fractures.”"'®

In the aforementioned FREEDOM Extension study
with regular survey of invasive OPEs, 8 out of the
13 patients with established MRON] continued
denosumab treatment after development of
ONJ. 7 patients healed with appropriate dental
management despite continuing denosumab
therapy whereas the remaining patient had ONJ
ongoing at the closure of the study period."®

Teriparatide promotes alveolar bone regeneration
in both human and animal MRON]J studies.” A
recent meta-analysis showed that teriparatide is
an effective therapeutic modality, especially when
used in combination with antibiotic therapy in the
management of MRONJ.*2 The ECTS recommended
to consider teriparatide until complete soft tissue
closure in patients with MRON]J."®

There is at present no literature report describing
the use of romosozumab in the management of
MRON]J. In fact, two cases of ONJ were reported
in the FRAME study, both having specific risk
factors.”® Further research is needed to delineate
the association between romosozumab and
MRONJ.

Subsequent use of anti-osteoporosis medications
after resolution of MRONJ poses another clinical
challenge. The decision should be individualised,
depending on the updated fracture risk, the
incriminated antiresorptive drugs, the comorbid
conditions and patient affordability.

Recommendations on prevention and management of
MRONJ in osteoporosis patients

Maintenance and restoration of good oral health is
the key strategy for primary prevention of MRONJ.

A comprehensive dental examination s
recommended preferably before (or shortly after)
the initiation of antiresorptive drugs, and at regular
intervals thereafter.

For patients who need invasive dental procedures,
good communications with the dental surgeons
should be ensured, regarding the appropriate
timing of surgery, adoption of a relative less
traumatic surgical approach and primary wound
closure if feasible.

For osteoporosis patients who are on antiresorptive
treatment and planning to have elective invasive
dental procedures:

(i) stop oral BP at least 1 week before the
procedure, and until surgical site healing;

(ii) plan the procedure at 2-3 months before the
next due dose of iv BP, and administer the
next dose only after surgical site healing is
confirmed;

(iii) plan the procedure at 2-3 months before
the next due dose of denosumab, and
administer the next dose of denosumab as
scheduled unless the surgical wound shows
signs of non-healing; delay of denosumab
injection awaiting dental procedure must be
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discouraged;

(iv) administer antimicrobial mouth rinses

perioperatively; and

(v) consider prophylactic antibiotic before or on
the day of dental procedure, and continue
until surgical wound closure in patients with
additional high-risk features.

Subsequent anti-osteoporosis management after
MRONJ:

(i)  Patients should always be reminded that the
benefits of fracture prevention offered by
antiresorptive therapy far exceeds the risk of
MRON]J. The AAOMS advocates prioritisation
and support of continued bone health and the
prevention of fragility fractures.'”

(i) In theory, a history of MRON]J is not an
absolute contraindication for resumption
of antiresorptive drug in patients with high
fracture risk after complete healing of
MRON]. In clinical practice, both patients and
clinicians are usually hesitant or reluctant to
do so.

(iii) Teriparatide or raloxifene may serve as
alternative options after MRON]J.

(iv) Switching from BPs to teriparatide may have
additional merits in promotion of healing
of MRON]J; sequential raloxifene treatment
should ensue following completion of the
course of teriparatide.?®

(v) Switching from denosumab to teriparatide
should be avoided because teriparatide may
not be able to suppress the rebound bone loss
associated with denosumab discontinuation
(see Section R4).

(vi) Directswitchingfromdenosumabtoraloxifene
is an option as raloxifene may partially prevent
the rebound bone loss following denosumab
discontinuation (see Section R4).

Atypical Femur Fracture
General considerations

Fractures located in the subtrochanteric/diaphyseal
regions account for 7-10% of all fractures of the
femur.2

Atypical femur fracture (AFF) refers to a special
type of fracture occurring in the subtrochanteric or
diaphyseal region of the femur with characteristics
of ‘atypia’*®

The American Society of Bone & Mineral Research
(ASBMR) Task Force published the first report on
AFF in 2010 to formulate five major and seven minor
features for the diagnosis of AFF.2®

The diagnostic criteria were revised in the second
report in 2014 (Table 5), which stated that at least
four out of five major features need to be present
in order to designate a fracture as ‘atypical’ whereas
the minor features are no longer required for
diagnosis although they have been found to be
associated with AFF.2%®

Patients on BPs should be counselled to report
thigh pain and, if present, imaging should be
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Table 5. American Society of Bone & Mineral Research (ASBMR) Task Force 2014 Revised case definition of atypical
femur fractures (AFFs)?®

To satisfy the case definition of AFF, the fracture must be located along the femoral diaphysis from just distal to the lesser

trochanter to just proximal to the supracondylar flare.

In addition, at least four of five major features must be present. None of the minor features is required but these minor
features have sometimes been associated with these fractures.

Major features

1.
2.

3.

4.
5.

The fracture is associated with minimal or no trauma, as in a fall from a standing height or less.
The fracture line originates at the lateral cortex and is substantially transverse in its orientation, although it may become

oblique as it progresses medially across the femur.

Complete fractures extend through both cortices and may be associated with a medial spike; incomplete fractures involve

only the lateral cortex.
The fracture is non-comminuted or minimally comminuted.

Localised periosteal or endosteal thickening of the lateral cortex is present at the fracture site (“beaking” or “flaring”).

Minor features

1

)
3
4

Generalised increase in cortical thickness of the femoral diaphyses

Unilateral or bilateral prodromal symptoms such as dull or aching pain in the groin or thigh

Bilateral incomplete or complete femoral diaphysis fractures
Delayed fracture healing
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conducted to assess potential occurrence of AFF.
Incidence of AFF

AFFs have been reported in patients taking
antiresorptive medications including BPs**>** and
denosumab?”2%; but they can also occur in patients
with no exposure to these drugs.?”

A recent adverse event report from the FDA also
reported AFF on raloxifene (1 case) and teriparatide
(10 cases) without prior BP or denosumab
treatment.*"’

The FRAME study reported one patient developing
AFF 3.5 months after receiving the first dose of
romosozumab though this patient had prodromal
symptoms at the site of fracture before enrolment."®

The incidence of AFF is very low, ranging from
approximately 1 in 100000 to 5 in 10000 among
BP users. When compared to the more common
osteoporotic vertebral and hip fractures, about
one AFF occurred for every 265 hip fractures in BP-
treated patients (3-5 per 1000 hip fractures).*'"*2

The incidence of AFF in denosumab-treated patient
is even lower. A review article documented only
four patients to have developed AFF after the use
of denosumab for the purpose of osteoporosis
management.”® The incidence reported in the
FREEDOM Extension study was 0.8 per 10000
patient-years."

Bilateral involvement occurs in about 30% of
patients 205,206,211

Pathophysiology of AFF
The exact pathogenesis of AFF remained unclear.

AFFs are believed to be lower limb stress or
insufficiency fractures. Stress fractures occur when
a bone is unable to repair the damage associated
with repetitive loading.?®

BP molecules after absorption tend to localise
at sites of stress fracture where bone turnover is
relatively high such that bone remodelling as a
repair mechanism is being suppressed, allowing

3.4

3.5

3.6

4.2
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the microcracks to progress to create a clinical
stress fracture.”®

Cessation of BP may halt the accumulation of BP at
the stress fracture site allowing the repair process
to resume.?®

The geometry of the hip and proximal femur may
contribute to altered stress at the femur. A greater
femoral bowing and/or a larger femorotibial angle
increase the tensile stresses in the lateral femoral
cortex, which may contribute to the development
Of AFF.213,214

Recently, gene polymorphisms or mutations
involving the pathway of bone resorption were
identified in patients and families of AFFs.2>2
The role of genetic predisposition needs to be
confirmed in further population-based studies.

Clinical risk factors of AFF

There is consistent epidemiological evidence,
including one local study, that the incidence of
AFF correlated with the duration of BP treatment,
particularly after 5 years of use.206411212217-219

Evidence also showed that there was a rapid
70% reduction in risk of AFF within 1 year of BP
discontinuation irrespective of prior duration of
treatment 2212218

Glucocorticoid users and the Asian ethnicity are the
two clinical risk factors that have shown a strong
relationship to AFF, whereas evidence for diabetes,
use of proton pump inhibitors, or rheumatoid
arthritis are inconsistent.¢"212

Asians are particularly at high risk with a HR of 4.8
when compared to Caucasians.”> Some studies
suggested that Asians had an unfavourable
geometry at the femur with a larger femorotibial
angle, leading to a higher stress especially at the
more diaphyseal location.2061"213214

Clinical management of AFF

The clinical management of AFF has been discussed
in detail in the 2013 Guideline Section L." It must be
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emphasised that bilaterality is present in around
30% of cases such that the contralateral femur must
always be evaluated with prophylactic procedures
performed if indicated."52%

For medical treatment, potent antiresorptive agents
should be discontinued. Adequate calcium and
vitamin D status should be ensured.

Operative management might confer a better
clinical and functional outcome than non-operative
treatment for incomplete AFE*%?" A |ocal study
confirmed the superiority of dynamic locking
of intramedullary nails over static locking in the
treatment of AFFs with faster time to union, lower
rate of non-union, and fewer treatment failure.??

There is no evidence-based indication for
teriparatide to enhance healing of AFF. Recent
reviews observed potential benefits on lowering
the rate of delayed union and non-union and
shortening the fracture healing time with
teriparatide for surgically managed AFFs.2%%23

Osteoporosis management after AFF

There are no reported RCTs on the optimal medical
treatment of patients remaining at high fracture
risk after sustaining an AFF.

The risk of causing new atypical fractures should be
weighed against the risk of fragility fractures when
not treating the underlying osteoporosis.

A local retrospective cohort study of patients
with osteoporosis who sustained BP-related AFF
reported that teriparatide, followed by raloxifene,
represented a feasible strategy to maintain BMD
following AFF.2"

Recommendations on osteoporosis management
after AFF

(i)  Patients at low risk of fracture may consider
stopping BP treatment after sustaining an AFF.

(i) Patients remaining at high risk of fracture
should be considered a course of teriparatide,
not for the purpose of AFF healing, but for
its bone-forming effect for treatment of the
underlying osteoporosis.

(iii) Patients contraindicated for teriparatide, not
affordable for teriparatide, or after completion
of the course of teriparatide treatment should
be maintained with antiresorptive therapy for
fracture protection. Raloxifene with its less
potent suppression on bone turnover might
be the preferred drug of choice especially
after teriparatide treatment.

(iv) Patients who already have bilateral surgically
nailed femurs may continue to be treated
with potent antiresorptive drugs such as
denosumab or even BP after documented
healing of the AFFs.

(v) Patients who have denosumab-related AFF
should have the additional consideration
of preventing the rebound bone loss and
multiple vertebral fractures associated with
denosumab discontinuation especially if
the prior duration of denosumab treatment
has exceeded 2 years. These patients should
preferably receive raloxifene early (see
Section R4).
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Atypical fractures at other skeletal sites

Fractures with characteristics similar to those of AFF
have also been reported at other skeletal sites such
as the ulna, humerus, and tibia.??*?*»

These fractures are likely to be exceedingly
uncommon, but clinicians should be fully aware of
such possibilities.

The implication of the occurrence of atypical
fracture at other skeletal sites with the use of
antiresorptive drugs is unknown. It is advisable to
continue potent antiresorptive medications if the
patient remains at high risk of fracture.

Duration of Bisphosphonate Treatment
General considerations

Osteoporosis is a chronic disease. It is logical
that osteoporosis requires long-term medical
therapy, just like other chronic diseases such as
hypertension and diabetes.

To minimise the occurrence of potential serious
but rare adverse effects such as AFF with long-term
anti-osteoporosis treatment, the concept of drug
holiday has been advocated.

The prerequisite for a drug holiday relies on the
persistence of the effect of the drug on the bone
after discontinuation of the drug.*® Only BPs have
been documented to be retained in the bone for
varying periods of time after discontinuation, and
hence, only patients treated with BPs are eligible
for consideration of drug holidays. Patients on
other antiresorptive drugs such as HRT, raloxifene
and denosumab are not appropriate candidates for
drug holidays.

Drug holidays on long-term bisphosphonate treatment

As discussed in Section P4, the incidence of AFF
correlated with the duration of BP treatment,
particularly after 5 years of use?®"1212217-219 and there
was a rapid 70% reduction in risk of AFF within 1
year of discontinuation of BP irrespective of prior
duration of treatment. 2212218

Previous analyses had shown that the benefit-risk
ratio is overwhelmingly positive for BP treatment in
the initial years of therapy. For each AFF caused by
oral BP treatment for 3 years, round 1200 fractures,
including 135 hip and 850 vertebral fractures, would
be prevented.>""*"?

OSHK has recommended in the 2013 Guideline
on the optimal treatment duration of oral and iv
BP being 5 years and 3 vyears, respectively, after
which the decision whether to stop or continue
treatment should depend on the fracture risk at the
completion of the initial period of therapy. Patients
who do not have incident MOFs or whose BMD
T-score at the hip having achieved a value >-2.5 can
be considered for drug holidays.!

These recommendations were later supported by
similar recommendations from Report of a Task
Force of the ASBMR in 2016*” and the United
Kingdom National Osteoporosis Guideline Group
in 2017.2%

On the other hand, patients who have incident
MOF or whose achieved hip BMD T-score
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remaining <-2.5 after 5 years of oral or 3 years of
iv BP therapy should continue anti-osteoporosis
treatment."*7228

A recent analysis showed that Asians had a much
higher risk for development of AFF upon long-
term BP treatment when compared to other ethnic
groups (HR for Asians vs Caucasians, 4.8). By 10
years of therapy, the number of BP-associated AFF
was 236 per 10000 women, which was only slightly
less than the number of hip fractures prevented
(360 per 10000 women).? The benefit-risk ratio
for continuing long-term oral BP therapy beyond 5
years becomes much less favourable.

On the other hand, the incidence of AFF with up to
10 years of denosumab treatment reported in the
FREEDOM Extension study was very low at 0.8 per
10000 patient-years.” There is no evidence in the
literature linking duration of denosumab treatment
to an increased risk of AFF, such that denosumab
appears to be a more preferred antiresorptive
medication if long-term therapy beyond 5 years is
warranted.

Recommendations on long-term bisphosphonate
treatment

(i) It is reasonable to reassess the need for
continuing treatment after an initial treatment
duration of 5 years of oral BP or 3 years of iv BP
therapy.

(ii) Patients without incident major fracture or
with an achieved hip T-score > -2.5 can be
considered drug holidays; patients on drug
holidays should be monitored for recurrence
of bone loss with DXA and/or serial BTMs for
decision of resumption of anti-osteoporosis
therapy.

(iii) Patients with incident major fractures or
with an achieved hip T-score = -2.5 should
continue anti-osteoporosis therapy preferably
switching to denosumab.

Discontinuation of Antiresorptive
Medications

General considerations

Osteoporosis is a lifelong disease requiring
continuous monitoring and medical therapy if
indicated.

This section provides information on the issues
that should be carefully considered before an
antiresorptive drug is discontinued due to various
reasons.

Discontinuation of oral or intravenous bisphosphonates

As discussedin Section Q, BPs will be retained in the
bone, such that the antiresorptive effect will persist
for a certain period of time after discontinuation of
treatment, albeit at varying durations for different
BPs.2¢

Alendronate and zoledronic acid have higher
affinity and longer binding durations whereas
risedronate has lower affinity and shorter binding
durations.?®

Patients on drug holidays should always be
monitored for recurrence of bone loss with BMDs

3.1
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and/or serial BTMs for decision of resumption of
anti-osteoporosis therapy.

Discontinuation of hormone replacement therapy or
raloxifene

Prospective observational studies showed that
women who discontinued HRT experienced an
accelerated rate of bone loss at both the spine*®
and the hip*° compared with age-related bone loss
in non-HRT users.

It was disappointing that engagement in usual
physical activities did not mitigate bone loss after
stopping HRT in a recently published prospective
cohort study involving 961 postmenopausal women
(mean age 65.9 years).?

Large observational studies on discontinuation of
postmenopausal oestrogen therapy however have
not demonstrated an increase in fracture risk.="*

Significant reductions in spinal and femoral neck
BMD were observed 1 year after discontinuation
of raloxifene in young healthy postmenopausal
women who had received 5 years of prior therapy.
After raloxifene discontinuation, the rate of bone
loss returned to that of untreated women.?*

Recommendations: Drug holidays are
inappropriate for women on HRT or raloxifene.
When these women get older (eg, aged 60-65 years)
with increasing risk of hip fracture, switching to
more potent antiresorptive drugs needs to be
considered.

Discontinuation of denosumab

Denosumab is a potent antiresorptive drug but
it does not incorporate into the bone matrix.
Denosumab discontinuation will result in rebound
activity of the previously suppressed osteoclasts,
leading to rapid increase in bone turnover and
bone loss after discontinuation.”*

An off-treatment extension of a phase 3 study
showed that after short-term treatment for 2
years, denosumab discontinuation resulted in a
rapid increase of BTMs to values above baseline
within 3-6 months and only returned to baseline
by 24 months. There was an associated rapid loss
in BMD at the spine and hip dropping back to
baseline values at 12 months, and even significantly
dropping below baseline BMD at the distal radius
24 months after treatment discontinuation (Fig 3).2*

In women who had received long-term denosumab
treatment for 10 years in the FREEDOM-Extension
study, lumbar spine BMD decreased by 9.1%, total
hip BMD decreased by 8.3% and femoral neck BMD
decreased by 8.1% 1 year after discontinuation.
Similar albeit less pronounced BMD losses were
observed in those treated with denosumab for 7
years, suggesting that prior treatment duration
may predict the rate and amount of bone loss after
discontinuation.®¢

Quantitative histomorphometric studies of 15
patients who had denosumab discontinuation for a
mean period of 25 months demonstrated evidence
of bone remodelling indistinguishable from those
of untreated postmenopausal women.»”

Denosumab  discontinuation-related rebound
increase in bone turnover and rapid decrease in
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FIG 3. Changes in biochemical bone turnover markers (a, b) and bone mineral densities (c to €) upon denosumab discontinuation
after 2 years of denosumab treatment?** (Reproduced with permission from The Endocrine Society)
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BMD were subsequently reported to be associated
clinically with an increase in risk of vertebral
fractures in observational studies®**? and multiple
vertebral fractures in case series.'240-24

A recent post-hoc exploratory analysis of the
FREEDOM and FREEDOM Extension studies
showed that the risk of multiple vertebral fractures
after denosumab discontinuation was significantly
associated with the previous denosumab treatment
duration (odds ratio=3.0; 95% Cl: 1.4-6.5) especially
after 3 years of treatment.?®

Evidence whether previous BP treatment may
confer protective effects after denosumab
discontinuation is conflicting. Prevention of

excessive rebound of bone resorption markers
after denosumab discontinuation was suggested in
patients with prior BP treatment in a small study**
but clinical series reported the development of
multiple vertebral fractures despite prior prolonged
BP treatment.* Prior BP treatment did not appear
to adequately prevent the vertebral fractures
associated with denosumab discontinuation.

Preventionofreboundbonelosshadbeenattempted

4.9

4.10

with BP administration. A small retrospective study
involving 121 patients comparing the change
in BMD following denosumab discontinuation
showed that there was no difference in bone loss
between patients receiving risedronate and no
treatment, whereas there were some mitigations in
bone loss in patients treated with alendronate or
zoledronic acid.*

The efficacy of zoledronic acid was studied in
small case series, which suggested that a single
dose of zoledronic acid infusion might not be
effective in the suppression of bone turnover
and preventing bone loss following denosumab
discontinuation.???®  Nevertheless, the overall
bone loss after 24months was reported as 4.2%
at the spine and 3.8% at the total hip in a 2-year
randomised study,* the magnitude of which were
definitely less than what had been observed in
untreated patients.?¢*%

The duration of denosumab treatment may affect
the efficacy of zoledronic acid in preventing
bone loss after denosumab discontinuation. In a
multicentre prospective cohort study involving
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47 postmenopausal women who received a
single zoledronic acid infusion 6 months after
the last denosumab injection, follow-up BMD at
1 year showed that the lumbar spine BMD were
maintained in the 27 women who had received six
or less denosumab injections (0.98 + 0.10 to 0.99 +
0.9 g/cm? P=0.409) whereas significant bone loss
was observed in the 20 women who had received
more than six denosumab injections (1.0 + 0.11 to
0.93 + 0.12 g/cm? P<0.001). The percentage change
in spinal BMD between the two groups were
significant (P<0.001). The duration of denosumab
treatment negatively correlated with the percentage
change of lumbar spine BMD (r, =-0.669, P<0.001).>°

A position statement released by the ECTS stated
that patients and physicians should be advised
against  discontinuing  denosumab  without
evaluation and consideration of an alternative
therapy, especially in those patients considered at
high fracture risk. The optimal preventive regimen
is however unknown '

The ECTS recommended the use of iv zoledronic
acid 6 months after denosumab discontinuation in
patients who had been treated for a long duration
(2.5 years) and monitored with BTMs at 3 and
6 months to decide whether repeated dose of
zoledronic acid is required. In case BTMs were not
available, the ECTS experts suggested a pragmatic
approach to administer a second infusion 6 months
after the first infusion.® This recommendation
is reasonable but whether more frequent
administration of a potent BP would increase the
risk of serious complications, such as MRONJ, is
not known.

Recommendations on denosumab discontinuation

(i)  Clinicians should be advised against stopping
denosumab treatment in patients who have
received long-term treatment =24 months (4
doses).

(i) Patients who have received short-term
treatment <24 months should be considered
alternative anti-osteoporosis treatment after
denosumab discontinuation if they remain at
high fracture risk.

(iii) Patients who opt to stop denosumab
treatment for whatever reasons after long-
term therapy must be fully informed of the
risk of rapid bone loss and potential risk of
multiple vertebral fractures. They should
receive alternative antiresorptive therapies,
preferably a potent iv BP and definitely not
oral risedronate.

(iv) Neither alendronate nor zoledronic acid
completely prevents rebound bone loss
after denosumab discontinuation and the
optimal BP regimen remains to be defined by
prospective studies.

(v) Patients who have stopped denosumab
treatment and switched to BP should be
monitored for changes in BMD by DXA at
intervals not longer than 1 year or changes
in BTMs at even shorter intervals (3 and 6
months) if [aboratory tests are available.

(vi) Resumption of denosumab should be

(S)

1.2

2.2

2.3

2.4

considered if bone loss is considerable or
incident fracture occurs.

(vii) Published data on safety and fracture risk
reduction for denosumab treatment beyond
10 years are not available. OSHK recommends
continuation of denosumab if deemed
necessary, unless data against its long-term
use become evident.

Switching of Anti-Osteoporosis
Medications

General considerations

During the course of anti-osteoporosis treatment,
patients may encounter many clinical events
that may lead to a switch of anti-osteoporosis
medications. Such events may be a new incident
fracture, an occurrence of a serious adverse effect
such as AFF, or simply getting older or other
personal reasons.

Practical guides of how to switch among different
anti-osteoporosis medications have not been
systematically outlined in published international
osteoporosis management guidelines.

Switching between antiresorptive therapies

In principle, switching from a mild antiresorptive
drug such as raloxifene or HRT, to a more potent
antiresorptive drug, such as BP or denosumab,
needs no special precautions, provided that
contraindications of the new drug are being
observed. Switching to the new drug can proceed
directly without any time gap.

The same principle applies to switching from
oral/iv BP to denosumab. Switching from oral
BP to denosumab can proceed directly without
any time gap. Switching from iv zoledronic acid
to denosumab can be made at the next due day
of the injection therapy. There are no medical
contraindications for an earlier switching from
zoledronic acid to denosumab if deemed desirable.

A better improvement in BMDs at all skeletal sites
would be expected with switching from oral BP to
denosumab.”*** Denosumab was also associated
with greater BMD increases at all skeletal sites
and greater inhibition of BTMs compared with
zoledronic acid in postmenopausal women with
prior oral BP treatment.*® However, there are no
RCTs employing fracture as the clinical end-points.

Upon switching from denosumab to oral/iv BP, the
patient must be fully informed of the potential risk
of rapid bone loss and multiple vertebral fractures.
BPs have not been demonstrated to be able to fully
suppress the rebound increase in bone turnover
associated with denosumab discontinuation
especially after long-term denosumab treatment.
If switching from denosumab to BP is deemed
necessary, an iv BP, zoledronic acid, is preferred
and can be started 6 months after the last dose of
denosumab and patient should be monitored with
DXA for bone loss at interval not more than 1 year
or monitored for an increase in BTMs at shorter
intervals (see Section R4).

Switching from antiresorptive to bone-forming drugs
Switching from antiresorptive to bone-forming
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drugs may be considered under the following
conditions:

()

(ii)

occurrence of incident MOF,  which
immediately put the patient into the imminent
fracture risk category®*; and

ongoing bone loss especially with BMD
T-score falling <-3.0, after exclusion of
potential underlying undiagnosed secondary
causes and non-adherence to antiresorptive
drugs.

3.2 Switching from bisphosphonates to bone-forming
drugs

3.2.1

322

3.23

3.24

3.25

Prior BP treatment would modestly attenuate
the BMD response to teriparatide. The
magnitude of BMD gain at the spine would
be smaller and there would be a transient
decrease in the hip BMD during the first 6-12
months of switching from BP to teriparatide
treatment. Nevertheless, teriparatide can
still achieve a significant improvement in hip
BMD at 18-24 months despite previous BP
therapies.?®*7

Prior BP treatment would also attenuate
the BMD response to romosozumab. The
magnitude of the BMD gains at the lumbar
spine and hip regions (spine +9.8%, total hip
+2.9%, femoral neck +3.2%) at 1 year in the
STRUCTURE Study, in which all subjects had
received prior oral BP treatment for at least 3
years,"™ were numerically much less than that
reported with romosozumab in treatment-
naive postmenopausal women in the FRAME
study (spine +16.6%, total hip +8.5%, femoral
neck +7.3%)."¢

The STRUCTURE study also demonstrated the
superiority in BMD gains at the lumbar spine
and hip region in the romosozumab group
when compared to the teriparatide group at
1 year of switching from oral BP'®' (see Section
K2).

A QCT scan sub-study of the STRUCTURE
study demonstrated that teriparatide
treatment resulted in an early drop in
volumetric BMC of the cortical component of
the hip at both 6 and 12 months.™" Vertebral
and femoral strength as estimated by finite
element analysis showed a decrease in the
teriparatide group as compared to a gain in
the romosozumab group at 12 months.8

The decision of switching from BP to
teriparatide should be made with caution,
especially for patients at high risk of hip
fracture. Romosozumab appears to be a
preferred option when switching from BP
to bone-forming drug is being considered,
unless there are contraindications.

3.3 Switching from denosumab to teriparatide

3.3.1

No RCTs have been performed to address this
clinical issue but important clinical insights
on the effects of teriparatide following
denosumab treatment can be obtained from
the DATA and DATA-Switch studies. In the
DATA study, 94 postmenopausal osteoporotic
women were randomly assigned to receive
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teriparatide (20 pg sc daily), denosumab
(60 mg sc every 6 months) or both drugs for
24 months.*® The DATA-Switch study was a
pre-planned extension of the DATA study;
women originally assigned to teriparatide
received denosumab, those originally
assigned to denosumab received teriparatide,
and those originally assigned to both drugs
received denosumab alone for additional 24
months .2

The DATA study showed that combined
teriparatide and denosumab treatment
resulted in greater increases in BMD at all
measured skeletal sites (spine, total hip,
femoral neck and distal radius) compared to
either drug used alone.”

The DATA-Switch study showed that after
switching therapy, there were consistent
BMD drops at all the four skeletal sites at 6
months in the denosumab-to-teriparatide
group. The spine BMD only started to increase
at 12 months whereas the total hip and
femoral neck BMD started to increase later
at 18 months. The distal radius BMD however
continued to drop throughout the 24 months
after switching therapy (Fig 4).2

Teriparatide apparently does not offer
adequate protection against the rebound
increase in bone turnover and bone loss
in the early switching period associated
with denosumab discontinuation such that
switching from denosumab to teriparatide is
not recommended if alternative bone-forming
therapy is available.

In patients who plan to receive teriparatide
therapy while on denosumab treatment, it is
highly recommended not to stop denosumab
such that teriparatide should be administered
concomitantly with denosumab throughout
the course of teriparatide treatment.

3.4 Switching from denosumab to romosozumab

3.4.1

3.4.2

Useful clinical information was obtained
from an exploratory analysis of a small
subset of women who had completed the
romosozumab phase 2 dose-finding study,’*
and who were re-randomised to receive
either denosumab or placebo for 12 months,
and then received romosozumab for another
12 months. In those who were randomised
to denosumab, romosozumab treatment
for 12months maintained the BMD that was
gained during denosumab treatment at the
hip (mean change +0.9% and +1.0% at the
total hip and femoral neck respectively) and
there was further BMD gain at the lumbar
spine (mean change +5.3%). The levels of
BTMs gradually returned to baseline from
their suppressed reduced values during
denosumab treatment.”

The exploratory analysis provided evidence
that romosozumab might offer better
protection against rapid increase in bone
turnover and bone loss associated with
denosumab  discontinuation possibly by
virtue of its intrinsic antiresorptive property.
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FIG 4. Changes in bone mineral density from baseline to 48 months in the lumbar spine, distal radius, femoral neck and total hip in
the DATA-Switch study?® (Reproduced with permission from Elsevier Ltd.)
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3.4.4

3.4.5

Prior denosumab treatment would also
attenuate the BMD gain from romosozumab.
The exploratory analysis also showed that the
magnitude of total BMD gains at the spine
and hip regions 1 year after switching to
romosozumab (spine +5.3%, total hip +0.9%,
femoral neck +1.0%)*' were numerically
much  smaller than those reported
with  romosozumab in treatment-naive
postmenopausal women in the FRAME study
(spine +16.6%, total hip +8.5%, femoral neck
+7.3%).1%¢

An observational study in Japan also reported
that prior denosumab treatment attenuated
the BMD gain at the lumbar spine (6.4% vs
18.2%; P<0.001), femoral neck (1.5% vs 4.2%;
P<0.05) and the total hip (0.6% vs 5.6%; P<0.01)
at 12 months when compared to treatment-
naive patients started on romosozumab
treatment.”

Romosozumab appears to be a preferred
option when patients are considered to
switch from denosumab to bone-forming
therapy, unless there are contraindications.
An immediate switch can be initiated without
the need to wait for 6 months after the last
denosumab dose.

(T) Effect of Osteoporosis Treatment on

Mortality

Excess mortality had been reported to be associated
with all types of osteoporotic fractures, notably hip
fractures 15262264

In a Swedish cohort study comparing 1013 hip-
fractured patients with 2026 matched community
controls, excess mortality was evident within the
first year after hip fracture. All-cause and excess
mortality in hip-fractured patients remained
higher than the community controls even over two
decades of follow-up, with men having a higher
excess mortality throughout.?

Survival benefit with osteoporosis treatment was
first demonstrated in the HORIZON-RFT in which
zoledronic acid infusion administered within 90
days after hip fracture surgery was associated with
a 28% reduction in all-cause mortality in a group of
1065 men and women followed up for a median of
1.9 years.™

A 25% reduction in all-cause mortality was reported
with the use of osteoporosis medications after hip
or vertebral fracture in a population-based study in
Taiwan involving 87935 older adult subjects aged
=65 years with follow-up for a mean of 4.13 years.%®

An early meta-analysis of 10 RCTs involving 39549
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subjects treated with five anti-osteoporosis
drugs (alendronate, risedronate, zoledronic acid,
strontium ranelate, and denosumab) showed
that osteoporosis treatment was associated with
a significant 10% reduction in mortality (RR=0.90;
95% CI: 0.81-1.00; P=0.044). The mortality reduction
was mainly observed in studies of older, frailer
individuals at high risk of fracture.?”

A more recent meta-analysis of 38 RCTs involving
101642 subjects treated with 14 anti-osteoporosis

drugs (alendronate, risedronate, ibandronate,
clodronate, zoledronic acid, denosumab,
bazedoxifene, lasofoxifene, raloxifene,

arzoxifene, odanacatib, teriparatide, PTH 1-84, and
romosozumab) however showed no significant
association between osteoporosis treatment
and overall mortality rate (RR=0.98; 95% CI: 0.91-
1.05; P=0.56).*® A sub-analysis involving 21 RCTs
of BP treatment in 42867 subjects also did not
show significant association between treatment
with overall mortality (RR=0.95; 95% CI: 0.86-1.04;
P=0.17).268

Although evidence on whether anti-osteoporosis
treatments would improve survival and decrease
mortality is  conflicting,  anti-osteoporosis
treatments do reduce fracture risk. The possibility
that decreasing the risk of fracture may be
associated with reducing the early excess mortality
associated with fractures cannot be excluded.

A number of studies had shown that the
excess mortality after fracture was attributed to
cardiovascular diseases and infections notably
pneumonia.®52%

An exploratory analysis of the reduction in mortality
in the HORIZON-RFT trial showed that subjects
treated with zoledronic acid were less likely to die
from pneumonia and arrhythmias than placebo-
treated subjects.””?

In a propensity score-matched cohort study
involving 4594 hip-fractured patients treated
with alendronate matched with 13568 untreated
patients, alendronate was associated with a
significantly lower risk of 1-year cardiovascular
mortality (HR=0.33; 95% Cl: 0.17- 0.65; P=0.001) and
incident myocardial infarction (HR=0.55; 95% CI:
0.34-0.89; P=0.014).>"

In another propensity score-matched cohort study
involving 4041 hip-fractured patients who received
nitrogen-containing BPs and 11802 without anti-
osteoporosis medication, treatment with nitrogen-
containing BPs were associated with a significantly
lower risk of pneumonia compared with no
treatment (HR=0.76; 95% CI: 0.70-0.83; P<0.001). A
similar association was observed with pneumonia
mortality (HR=0.65; 95% Cl: 0.56-0.75; P<0.001).72

The reduction in risks of myocardial infarction
and pneumonia associated with zoledronic acid
treatment were also observed in post-hoc analyses
of the 6-year zoledronic acid fracture prevention
study in osteopenic women 2?74

These potential benefits with nitrogen-containing
BPs in patients with osteoporosis need to be
confirmed in well-designed RCTs.

)
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Management of Osteoporotic Fractures

An overview on the practical management of
different types of osteoporotic fractures have been
outlined in the 2013 Guideline Section Q." Detailed
description of the orthopaedic approach such as
the choice of implants and the specific surgical
techniques is beyond the scope of the current
Guideline.

The care of patients with hip fracture in Hong Kong
follows the principles laid down in the Blue Book
published by the British Orthopaedic Association
and the British Geriatrics Society.”> The key
elements of good care include:

e prompt admission to orthopaedic care;

e rapid comprehensive assessment—medical,

surgical and anaesthetic;
e minimal delay to surgery;
¢ accurate and well-performed surgery;
e prompt mobilisation;
e early multidisciplinary rehabilitation;

e early supported discharge and ongoing
community rehabilitation; and
e secondary prevention, combining bone

protection and falls assessment.

Regarding management  of  osteoporotic
vertebral compression fractures, an international
consensus on the non-pharmacological and
non-surgical management of  osteoporotic
vertebral fractures has been published recently
to provide multidisciplinary biopsychosocial
recommendations to guide the management of
osteoporotic vertebral fractures.”®

Update on vertebral augmentation procedures

Early RCTs with sham procedure controls*”* had
casted some controversies on the efficacy and
safety of vertebral body augmentation procedures
for rapid pain relief, as discussed in detail in the 2013
Guideline Section Q2." The recruitment of patients
with relative long duration of the painful vertebral
collapse, the under-recruitment of subjects with
severe pain, and the injection of local anaesthetic
into the posterior vertebral cortex in the sham
procedure controls had been criticised to have
negated the efficacy of the vertebral augmentation
procedures.””

In a more recent RCT, the VAPOUR trial, which was
a multicentre, randomised, double-blind, placebo-
controlled trial of vertebroplasty with sham control
procedure, in which local anaesthetic was confined
to sc injection, in 120 hospitalised older adult
patients (mean age 81 years) with 1-2 osteoporotic
vertebral fractures of less than 6 weeks’ duration
and a high pain score, a significant between-group
difference in improvement of pain score was noted
at 14 days in favour of vertebroplasty (between-
group difference 23%, 95% Cl: 6-39; P=0.011). A
subgroup analysis suggested that most benefit
from vertebroplasty was in the thoracolumbar
spinal segment.?®

After comprehensive systematic literature review
and meta-analyses, the second ASBMR Task Force
Report on the efficacy and safety of vertebral
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augmentation, summarised the evidence with the
following statements®":

(@) For patients with acutely painful vertebral
fracture, percutaneous vertebroplasty
provides no demonstrable clinically significant
benefit over placebo. Results did not differ
according to duration of pain.

(b) There is also insufficient evidence to support
kyphoplasty over non-surgical management,
percutaneous vertebroplasty, or vertebral
body stenting.

(c) There is limited evidence to determine
the risk of incident vertebral fracture or
serious adverse effects related to either
percutaneous vertebroplasty or kyphoplasty.
No recommendation can be made about
harms, but they cannot be excluded.

(d) Routine use of vertebral augmentation is
not supported by current evidence. When it
is offered, patients should be fully informed
about the evidence.

A recent editorial pointed out that vertebroplasty
should still deserve to be used in carefully selected
patients. Based on the benefits demonstrated
in the VAPOUR study, early vertebroplasty is an
appropriate treatment option in older adult patients
admitted for a recent vertebral fracture responsible
for severe pain, particularly if it is located at the
thoracolumbar junction and/or if the patient has
comorbidities.?

Update on hip fracture surgery timing and outcomes

Controversies  exist whether early surgical
stabilisation and fixation of hip fracture will reduce
mortality because of the presence of confounding
comorbidities in observational studies. In the past
years, there has been growing body of evidence to
support the benefits of early surgery.

In a local territory-wide retrospective review, 43 830
geriatric patients (aged =65 years) who had surgery
for hip fracture in the public sector from 2000 to
2011 were categorised into three groups according
to the timing of surgery: early (0-2 days), delayed
(3-4 days), and late (=5 days). The overall 1-year
mortality rate was 16.8%. Both the delayed and
the late groups had a significant increase in RR of
30-day mortality (RRs 1.20 and 1.66 for the delayed
and late groups, respectively), as well as 1-year
mortality (RRs 1.21 and 1.52 for the delayed and late
groups, respectively) than the early group.”®

A more systematic analysis was reported by a
Canadian group, which was a population-based,
retrospective cohort study of 42230 adults (mean
age 80.1 years) undergoing hip fracture surgery in
Ontario. The 13731 subjects who received surgery
within 24 hours were matched with the same
number of subjects who received surgery after 24
hours using propensity score matching. The late
surgery group was found to have a significantly
higher risk of 30-day mortality (6.5% vs 5.8%;
95% ClI: 0.23-1.35; P<0.006) compared with the early
surgery group. The early surgery group also had a
more favourable secondary composite outcome
of mortality or other medical complications
(myocardial infarction, deep vein thrombosis,
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V)

pulmonary embolism and pneumonia) (10.1%
vs 12.2%; 95% Cl: 1.43-2.89; P<0.001). The authors
concluded that 24 hours appeared to be the
inflection time after which complications begin to
increase.?

Many factors will influence the timing of hip fracture
surgery, which embraces patient factors, structural/
organisational factors and resources factors. A
comprehensive analysis of all the potential factors
and their interplay relationship were provided in a
well-written review article.?®

A recent editorial called for the development of an
orthopaedic and medical/geriatric co-management
team with more efficient preoperative patient
evaluation and stabilisation, more flexibility of
scheduling and surgical workforce capacity, and
effective approaches to ensure surgical repair as
early as possible, ideally within 24 hours as the
standard of care.?®

Early surgery may occasionally be impeded by the
presence of holidays. A local study tried to explore
the effect of small delays in surgery due to holidays.
In a cohort of 31592 patients with 0, 1, 2 or 3 days of
holidays following admission, they had significantly
increase in the mean time to operation of 2.25,2.47,
2.67 and 2.84 days, respectively (Kruskal-Wallis test
P<0.0001). Nonetheless, there was no difference
in mortality at 6 months (P=0.431) and 2 years
(P=0.785).%"

While striving for surgery as early as safely possible
may be an ideal target, early surgery within 24-48
hours may be a more practical and more easily
achievable performance indicator as recommended
by recent international guidelines. 288

Post-Fracture Care and Management

A detailed account on the rehabilitation of patients
after a fragility fracture has been provided in the
2013 Guideline Section R." A recent IOF review
article updated the latest global approach to
rehabilitation after an osteoporotic fragility
fracture.®'

One of the mostimportant areas of deficits remains
on the post-fracture treatment gap that most
patients (up to 80%) with fragility fractures are
not actively identified, appropriately assessed and
treated for secondary fracture prevention.”%22%

The recent recognition of the concept of imminent
fracture risk in the initial 2 years of a fragility
fracture (see Section G) and the adoption of a risk-
based treatment approach in most osteoporosis
management guidelines (see Section M) have
specifically called for the need of timely assessment
and early interventions for secondary fracture
prevention in patients presented with fragility
fractures.

In response to this widely documented gap in
care and treatment, models of care have been
developed to ensure that fragility fracture patients
would receive secondary preventive care including
both osteoporosis management and intervention
to prevent falls, in a consistent and reliable fashion.
The most common models are referred to as
orthogeriatric services and FLS.**
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Orthogeriatric care model

Orthogeriatric services typically deliver secondary
preventive care for geriatric hip fracture patients.

Several orthogeriatric care models have been
employed in clinical practice, namely geriatric
medicine consultant service, geriatric medical ward
with orthopaedic surgeon consultant service, and
integrated care model **

A recent systematic review and meta-analysis
involving 37294 patients in 37 studies showed that
orthogeriatric care significantly reduced length of
stay by 1.55 days, with a 28% reduction in in-hospital
mortality, 14% reduction in 1-year mortality, but
there was no significant effect on time-to-surgery
and 30-day readmission rate. The report noted a
substantial heterogeneity across the studies and
there was complete lack of direct comparison
among the three models of orthogeriatric care. No
consistent effect was found on functional outcome.
Limited data suggested orthogeriatric care was
cost-effective.”®

An early local experience had shown a shorter
length of stay, shorter time to surgery, lower in-
hospital mortality, and lower hospital cost with
implementation of an orthogeriatric programme
for hip fracture patients.””

A more recent local study reported that
implementation of a multidisciplinary geriatric
hip fracture clinical pathway significantly reduced
the time to surgery (from 5.8 days to 1.3 days), the
total length of stay in both acute and rehabilitation
hospitals (shortened by 6.1 days and 14.2 days,
respectively), and the rate of postoperative
pneumonia (from 1.25% to 0.25%). Both 30-day
mortality (decreased from 5.4% to 1.7%) and the
1-year mortality (decreased from 23.9% to 13.8%)
showed a significant reduction. The shortened
length of stay resulted in a significant 29.8%
reduction in cost in manpower per hip fracture
case treated in the rehabilitation hospital.**®

Fracture liaison service

Fracture liaison service is a coordinator-based,
secondary fracture prevention service with a
multidisciplinary approach to care of patients
aged 50 years or older after fragility fractures. Key
elements of a FLS include case finding, patient
assessment, osteoporosis assessment, initiation of
osteoporosis treatment, falls prevention, education,
and exercise. The role of the coordinator is typically
performed by a specially trained advanced practice
providersuchasanurse practitioner. FLS is currently
accepted as the best secondary fracture prevention
model of care for managing osteoporosis following
fragility fractures.””

The IOF Capture the Fracture Best Practice
Framework has laid down 5 domains and 13
standards as a guidance and benchmarking for
FLS.3%3%" Based on the IOF framework, a consensus
on best practice standards for FLS in the Asia-Pacific
Region was published in 20183 Currently, more
than 900 FLSs from 56 countries have joined the IOF
Map of Best Practice by January 2024, including five
public hospitals from Hong Kong.?%

Systematic reviews and meta-analyses consistently
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showed that patients in FLS had higher rates of
BMD testing, treatment initiation and greater
adherence, and a much lower rate of re-fracture
and mortality,***%* and had been proven to be cost-
effective or even cost-saving.3%3%

A FLS dedicated for patients with vertebral fracture
had also been reported with anecdotal favourable
outcomes.*® In this local study involving 226 patients
with a recent vertebral fracture recruited into the
FLS followed up for 2 years, 97.8% underwent DXA
assessment with 100% treatment initiation. The
treatment compliant rate was 89.8% at 2 years with
significant improvement in pain, quality of life, and
disability scores.>®

Apart from treating bone health, management
of other important risk factors that contribute to
fracture are also important in a comprehensive FLS,
namely fall prevention and attention to sarcopenia.

A local study reported a very high prevalence of
sarcopenia (73.6% in males and 67.7% in females) in
a cohort of 239 geriatric hip fracture patients, with a
mean age 82 years.*” These findings are consistent
with a recent systematic review, which reported
that up to 95% of male and 64% of female fragility
fracture patients had sarcopenia.

Fall prevention

As discussed in detail in the 2013 Guideline Section
R3, it must be emphasised again that fall prevention
should receive at least as much attention as drug
therapy for osteoporosis.’

Updated evidence on the key strategies for
prevention and management of elderly falls is
outlined below.>"*'¢

(i) Exercise is consistently reported to be the
principal component of single, multiple or
multifactorial intervention programmes that
are effective for fall prevention.

(i) The benefit of Tai-chi in balance training was
further demonstrated in a RCT in a group of
community-dwelling older adults at high risk
of falls to be more effective than conventional
multimodal exercise programme in reducing
the incidence of falls.>”

(iii) Besides exercise, components of multiple
interventions that are significantly associated
with reduction in falls are assistive technology
(including vision or hearing impairment
assessment and treatment), environmental
assessment and modifications, quality
improvement strategies, and basic fall risk
assessment (including medication review).

(iv) Effective fall prevention quality improvement
strategies are multi-faceted, and include
components  targeting  patients  (such
as education and reminders), as well as
components targeting clinicians (such as
team changes, case management and staff
education).

(v) Recent large-scale population RCTs showed
that vitamin D supplementation did not
reduce the risk of falls or fall-related fractures
in the general population.’"*

(vi) Whole-body vibration was associated with
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a lower risk of falls, but only investigated
in a few studies with small sample size.3"¥3%
Whole-body vibration had no demonstrable
effects on BMD.**!

Role of nutritional support in post-fracture care

Nutritional care has been a neglected part in the
rehabilitation of patients after a fragility fracture.

Malnutrition, in particular protein and caloric
under-nutrition, impairs muscle strength and
function, which will increase the risks of falling
and fracture. Malnutrition will also negatively
influence fracture healing, slow down the process
of rehabilitation, and increase risk of complications
and disabilities, and hence, increase the risk of
subsequent fracture.

Mortality is increased by more than twofold (odds
ratio 2.4) with malnutrition in patients with hip
fracture.?

Nutritional intervention studies have shown a
decrease in medical complications such as infection
and pressure ulcers, shorter wound healing
times, reduced length of stay, lower mortality, a
preservation of BMD, improvements in activities of
daily living, and better muscle function, albeit most
studies involved small number of patients.?*3*

Systematic review and meta-analysis showed that
perioperative oral nutritional supplementation
had a positive effect on the serum total protein,
and a significant reduction in the number of
postoperative  infections including wound,
respiratory and urinary tract infections but there
was no significant reduction in mortality.?33

In a local study involving 126 older adult patients
after hip fracture surgery being randomised to
receive oral liquid nutritional supplementation
(18-24 g protein and 500 kcal per day) in addition
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to hospital diet or hospital diet only, there was
a significant benefit in terms of body weight
maintenance, reduction in the number of
infection episodes, and reduction in the length of
rehabilitation stay in the supplementation group.
However, there was no significant change in
functional outcome assessed at discharge as well as
follow-up at 4 weeks.?*

A critical pathway targeting at detection of
malnutrition and implementation of nutrition
supplement should be a full part of fracture
rehabilitation.

(W) Conclusions

1.

In the past decade, there has been a vast quantity
of new information from the published literature in
the field of osteoporosis.

The current Guideline aims to summarise the
evolving concepts in medical treatment of
postmenopausal osteoporosis with an emphasis
on the benefits of bone-forming agent-first strategy
for patients with very high risk or imminent risk of
fracture.

The current Guideline provides a comprehensive
discussion on the management of the two most
serious but rare complications of antiresorptive
drug treatment, namely MRONJ] and AFFE
Osteoporosis and bone fragility in diabetes as an
emerging serious chronic complication of diabetes
is also highlighted.

The Guideline also provides the most
comprehensive guidance for the local specialists
and primary care practitioners on when to stop
or switch anti-osteoporosis drug therapies, and
the precautions to note upon switching among
different classes of anti-osteoporosis medications.

Ip TP, Cheung SKW, Cheung TC, et al. 2013 OSHK Guideline
for Clinical Management of Postmenopausal Osteoporosis in
Hong Kong. Hong Kong Med J 2013;19(Suppl 2):51-40.

Kanis JA, Harvey NC, McCloskey, et al. Algorithm for the
management of patients at low, high and very high risk of
osteoporotic fractures. Osteoporos Int 2020;31:1-12.

Camacho PM, Petak SM, Binkley N, et al. American Association
of Clinical Endocrinologists and American College of
Endocrinology Clinical Practice Guidelines for the Diagnosis
and Treatment of Postmenopausal Osteoporosis—2020 Update.
Endocr Pract 2020;26(Suppl 1):1-46.

Shoback D, Rosen CJ, Black DM, Cheung AM, Murad MH,
Eastell R. Pharmacological Management of Osteoporosis in
Postmenopausal Women: An Endocrine Society Guideline
Update. J Clin Endocrinol Metab 2020;105:587-94.
International Osteoporosis Foundation. Facts and statistics.
Available from: https://www.osteoporosis.foundation/patients/
about-osteoporosis.

Tajeu GS, Delzell E, Smith W, et al. Death, debility, and

destitution following hip fracture. ) Gerontol A Biol Sci Med Sci
2014;69:346-53.

Cooper C, Campion G, Melton LJ 3rd. Hip fractures in the
elderly: a world-wide projection. Osteoporos Int 1992;2:285-9.
Cheung CL, Ang SB, Chadha M, et al. An updated hip fracture
projection in Asia: The Asian Federation of Osteoporosis
Societies Study. Osteoporos Sarcopenia 2018;4:16-21.

Sing CW, Lin TC, Bartholomew S, et al. Global epidemiology
of hip fractures: Secular trends in incidence rate, post-
fracture treatment, and all-cause mortality. ] Bone Miner Res
2023;38:1064-75.

Yeap SS, Jaisamrarn U, Park YS, Takeuchi Y, Xia W, AFOS Call-
To-Action Committee. The Asian Federation of Osteoporosis
Societies’ call to action to improve the undertreatment of
osteoporosis in Asia. Osteoporos Sarcopenia 2017;3:161-3.
Kanis JA, Odén A, McCloskey EV, Johansson H, Wahl DA,
Cooper C; IOF Working Group on Epidemiology and
Quality of Life. A systematic review of hip fracture incidence
and probability of fracture worldwide. Osteoporos Int

Hong Kong Med J | Volume 30 Number 2 (Supplement 2) | April 2024 | www.hkmj.org


https://www.osteoporosis.foundation/patients/about-osteoporosis
https://www.osteoporosis.foundation/patients/about-osteoporosis

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

2012;23:2239-56.

Tsang SWY, Kung AWC, Kanis JA, Johansson H, Oden A.
Ten-year fracture probability in Hong Kong southern Chinese
according to age and BMD femoral neck T-scores. Osteoporos
Int 2009;20:1939-45.

Kung AWC, Yates S, Wong V. Changing epidemiology of
osteoporotic hip fracture rates in Hong Kong. Arch Osteoporos
2007;2:53-8.

Chau PH, Wong M, Lee A, Ling M, Woo J. Trends in hip fracture
incidence and mortality in Chinese population from Hong Kong
2001-09. Age Ageing 2013;42:229-33.

Man LP, Ho AW, Wong SH. Excess mortality for operated
geriatric hip fracture in Hong Kong. Hong Kong Med |
2016;22:6-10.

Wong RMY, Ho WT, Law SW, et al. Fragility fractures and
imminent fracture risk in Hong Kong: one of the cities with
longest life expectancies. Arch Osteoporos 2019;14:104.
Leung KS, Yuen WF, Ngai WK, et al. How well are we managing
fragility hip fractures? A narrative report on the review with the
attempt to set up a Fragility Fracture Registry in Hong Kong.
Hong Kong Med J 2017;23:264-71.

Wong RMY, Law SW, Lee KB, Chow SKH, Cheung WH.
Secondary prevention of fragility fractures: instrumental role of
a fracture liaison service to tackle the risk of imminent fracture.
Hong Kong Med J 2019;25:235-42.

Tsang SW, Bow CH, Chu EY, Yeung SC, Soong CC, Kung AW.
Clinical risk factor assessment had better discriminative ability
than bone mineral density in identifying subjects with vertebral
fracture. Osteoporos Int 2011;22:667-74.

Black DM, Cummings SR, Stone K, et al. A new approach
to defining normal vertebral dimensions. ] Bone Miner Res
1991;6:883-92.

Genant HK, Wu CY, Van Kuijk C, Nevitt M. Vertebral
fracture assessment using a SQ technique. ] Bone Miner Res
1993;8:1137-48.

Kwok AW, Gong JS, Wang YX, et al. Prevalence and risk factors
of radiographic vertebral fractures in elderly Chinese men and
women: results of Mr. OS (Hong Kong) and Ms. OS (Hong
Kong) studies. Osteoporos Int 2013;24:877-85.

Omsland TK, Emaus M, Tell GS, et al. Mortality following the
first hip fracture in Norwegian women and men (1999-2008). A
NOREPOS study. Bone 2014;63:81-6.

Lau TW, Fang C, Leung F. Assessment of postoperative short-
term and long-term mortality risk in Chinese geriatric patients
for hip fracture using the Charlson comorbidity score. Hong
Kong Med J 2016;22:16-22.

Cheung MY, Ho AW, Wong SH. Operative outcome of Hong
Kong centenarians with hip fracture. Hong Kong Med )
2017;23:63-6.

NIH Consensus Development Panel. Osteoporosis prevention,
diagnosis, and therapy. JAMA 2001;285:785-95.

Kanis JA, Melton L) 3rd, Christiansen C, Johnston CC,
Khaltaev N. The diagnosis of osteoporosis. ] Bone Miner Res
1994;9:1137-41.

ISCD 2023 Adult Official Positions. Available from: https://iscd.
org/official-positions-2023/.

Ho-Pham LT, Nguyen UDT, Pham HN, Nguyen ND, Nguyen TV.
Reference ranges for bone mineral density and prevalence
of osteoporosis in Vietnamese men and women. BMC
Musculoskelet Disord 2011;12:182.

Limpaphayom KK, Taechakraichana N, Jaisamrarn U, et al.
Prevalence of osteopenia and osteoporosis in Thai women.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

# Guideline for Clinical Management of Postmenopausal Osteoporosis

Menopause 2001;8:65-9.

Kung AW, Wu CH, ltabashi A, et al. International Society for
Clinical Densitometry official positions: Asia-Pacific Region
consensus. ] Clin Densitom 2010;13:346-51.

Borges JLC, de M Miranda IS, Lewiecki EM. The clinical utility
of vertebral fracture assessment in predicting fractures. J Clin
Densitom 2017;20:304-8.

van den Bergh JP, Szulc P, Cheung AM, Bouxsein M, Engelke K,
Chapurlat R. The clinical application of high-resolution
peripheral computed tomography (HR-pQCT) in adults: state of
the art and future directions. Osteoporos Int 2021;32:1465-85.
Whittier DE, Boyd SK, Burghardt AJ, et al. Guidelines for the
assessment of bone density and microarchitecture in vivo using
high-resolution peripheral quantitative computed tomography.
Osteoporos Int 2020;31:1607-27.

Silva BC, Broy SB, Boutroy S, et al. Fracture risk prediction by
non-BMD DXA measures: the 2015 ISCD Official Positions Part
2: Trabecular bone score. J Clin Densitom 2015;18;309-30.
Shevroja E, Reginster Y, Lamy O, et al. Update on the clinical
use of trabecular bone score (TBS) in the management of
osteoporosis: results of an expert group meeting organized
by the European Society for Clinical and Economic Aspects
of Osteoporosis, Osteoarthritis and Musculoskeletal Diseases
(ESCEO), and the International Osteoporosis Foundation
(IOF) under the auspices of WHO Collaborating Center for
Epidemiology of Musculoskeletal Health and Aging. Osteoporos
Int 2023;34:1501-29.

McCloskey EV, Odén A, Harvey NC, et al. A meta-analysis
of trabecular bone score in fracture risk prediction and its
relationship to FRAX. ] Bone Miner Res 2016;31:940-8.

Krohn K, Schwartz EN, Chung YS, Lewiecki EM. Dual-energy
X-ray absorptiometry monitoring with trabecular bone score:
2019 ISCD Official Position. J Clin Densitom 2019;22:501-5.
Vasikaran S, Eastell R, Bruyere 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.

Vasikaran SD, Miura M, Pikner R, Bhattoa HP, Cavalier E; IOF-
IFCC Joint Committee on Bone Metabolism (C-BM). Practical
considerations for the clinical application of bone turnover
markers in osteoporosis. Calcif Tissue Int 2023;112:148-57.
Wu CH, Chang YF, Chen CH, et al. Consensus Statement on
the Use of Bone Turnover Markers for Short-Term Monitoring
of Osteoporosis Treatment in the Asia-Pacific Region. J Clin
Densitom 2021;24:3-13.

Rubin KH, Rothmann M]J, Holmberg T, et al. Effectiveness of
a two-step population-based osteoporosis screening program
using FRAX: the randomized Risk-stratified Osteoporosis
Strategy Evaluation (ROSE) study. Osteoporos Int 2018;29:567-
78.

Shepstone L, Lenaghan E, Cooper C, et al. Screening in the
community to reduce fractures in older women (SCOOP): a
randomised controlled trial. Lancet 2018;391:741-7.

Merlijn T, Swart KMA, Van Schoor NM, et al. The effect of a
screening and treatment program for the prevention of fractures
in older women: a randomized pragmatic trial. ] Bone Min Res
2019;34:1993-2000.

Merlijn T, Swart KMA, van der Horst HE, Netelenbos JC,
Elders PJM. Fracture prevention by screening for high fracture
risk: a systematic review and meta-analysis. Osteoporos Int
2020;31:251-7.

Chotiyarnwong P, McCloskey EV, Harvey NC, et al. Is it

Hong Kong Med J | Volume 30 Number 2 (Supplement 2) | April 2024 | www.hkmj.org

35


https://iscd.org/official-positions-2023/
https://iscd.org/official-positions-2023/

% The Osteoporosis Society of Hong Kong &

36

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

time to consider population screening for fracture risk
in postmenopausal women? A position paper from the
International Osteoporosis Foundation Epidemiology/Quality
of Life Working Group. Arch Osteoporos 2022;17:87.

Kwok TCY, Law SW, Leung EMF, et al. Hip fractures are
preventable: a proposal for osteoporosis screening and fall
prevention in older people. Hong Kong Med ] 2020;26:227-35.
Kanis JA, Borgstrom F, De Laet C, et al. Assessment of fracture
risk. Osteoporos Int 2005;16:581-9.

FRAX® Fracture Risk Assessment Tool. Available from: https:/
frax.shef.ac.uk/FRAX/.

FRAXplus®. Available from: https://www.fraxplus.org/frax-plus.
Cheung EYN, Bow CH, Cheung CL, et al. Discriminative
value of FRAX for fracture prediction in a cohort of Chinese
postmenopausal women. Osteoporos Int 2012;23:871-8.
Cheung CL, Li GH, Li HL, Mak C, Tan KC, Kung AW.
Development and validation of the Chinese osteoporosis
screening algorithm (COSA) in identification of people with
high risk of osteoporosis. Osteoporos Sarcopenia 2023;9:8-13.
Lam MT, Sing CW, Li GHY, Kung AWC, Tan KCB, Cheung CL.
Development and validation of a risk score to predict the first
hip fracture in the oldest old: A retrospective cohort study. |
Gerontol A Biol Sci Med Sci 2020;75:980-6.

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. ] Bone Miner
Res 2000;15:721-39.

Johansson H, Siggeirsdottir K, Harvey NC, et al. Imminent risk
of fracture after fracture. Osteoporos Int 2017;28:775-80.
Wong RMY, Wong PY, Liu C, et al. The imminent risk of a
fracture—existing worldwide data: a systematic review and
meta-analysis. Osteoporos Int 2022;33:2453-66.

Roux C, Briot K. Imminent fracture risk. Osteoporos Int
2017;28:1765-9.

Weycker D, Edelsberg J, Barron R, et al. Predictors of near-
term fracture in osteoporotic women aged = 65 years, based
on data from the study of osteoporotic fractures. Osteoporos Int
2017;28:2565-71.

Zhang Q, Chen Y, Li J, et al. A meta-analysis of the effects of
bariatric surgery on fracture risk. Obes Rev 2018;19:728-36.
Ahlin S, Peltonen M, Sjoholm K, et al. Fracture risk after three
bariatric surgery procedures in Swedish obese subjects: up to
26 years follow-up of a controlled intervention study. J Intern
Med 2020;287:546-57.

Paccou J, Caiazzo R, Lespessailles E, Cortet B. Bariatric surgery
and osteoporosis. Calcif Tissue Int 2022;110:576-91.
Yokomoto-Umakoshi M, Umakoshi H, Fukumoto T, et al.
Pheochromocytoma and paraganglioma: an emerging cause of
secondary osteoporosis. Bone 2020;133:115221.

Premaor MO & Compston JE. The hidden burden of fractures in
people living with HIV. JBMR Plus 2018;2:247-56.

Ilha TASH, Comim FV, Copes RM, Compston JE, Premaor MO.
HIV and vertebral fractures: A systematic review and meta-
analysis. Sci Rep 2018;8:7838.

Follis SL, Bea J, KlimentidisY, et al. Psychosocial stress and bone
loss among postmenopausal women: results from the Women'’s
Health Initiative. ) Epidemiol Community Health 2019;73:888-
92.

Kelly RR, McDonald LT, Jensen NR, Sidles SJ, LaRue AC. Impacts
of psychological stress on osteoporosis: Clinical implications
and treatment interactions. Front Psychiatry 2019;10:200.
Mousavibaygei SR, Bisadi A, ZareSakhvidi F. Outdoor air

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

79.

80.

81.

82.

83.

84.

85.

pollution exposure, bone mineral density, osteoporosis, and
osteoporotic fractures: A systematic review and meta-analysis.
Sci Total Environ 2023;865:161117.

Prada D, Crandall CJ, Kupsco A, et al. Air pollution and
decreased bone mineral density among Women’s Health
Initiative participants. eClinicalMedicine 2023;57:101864.

Lau WC, Chan EW, Cheung CL, et al. Association between
dabigatran vs warfarin and risk of osteoporotic fractures
among patients with nonvalvular atrial fibrillation. JAMA
2017;317:1151-8.

Lau WCY, Cheung C-L, Man KKC, et al. Association between
treatment with apixaban, dabigatran, rivaroxaban, or warfarin
and risk for osteoporotic fractures among patients with atrial
fibrillation: A population-based cohort study. Ann Intern Med
2020;173:1-9.

Lui DTW, Tang EHM, Au ICH, et al. Evaluation of fracture risk
among patients with type 2 diabetes and nonvalvular atrial
fibrillation receiving different oral anticoagulants. Diabetes
Care 2022;45:2620-7.

Ebeling PR, Nguyen HH, Aleksova J, Vincent AJ, Wong P,
Milat F. Secondary osteoporosis. Endocr Rev 2022;43:240-313.
Sun H, Saeedi P, Karuranga S, et al. IDF Diabetes Atlas: Global,
regional and country-level diabetes prevalence estimates
for 2021 and projections for 2045. Diabetes Res Clin Pract
2022;183:109119.
Diabetes Professional  Practice

American Association

Committee. 4.  Comprehensive  medical  evaluation
and assessment of comorbidities: Standards of Care in
Diabetes—2024. Diabetes Care 2024;47(Suppl 1):552-76.
Hofbauer LC, Busse B, Eastell R, et al. Bone fragility in diabetes:
novel concepts and clinical implications. Lancet Diabetes
Endocrinol 2022;10:207-20.

Ferrari SL, Abrahamsen B, Napoli N, et al. Diagnosis and
management of bone fragility in diabetes: an emerging
challenge. Osteoporos Int 2018;29:2585-96.

Shah VN, Shah CS, Snell-Bergeon JK. Type 1 diabetes and risk of
fracture: meta-analysis and review of the literature. Diabet Med
2015;32:1134-42.

Weber DR, Haynes K, Leonard MB, Willi SM, Denburg MR.
Type 1 diabetes is associated with an increased risk of fracture
across the life span: a population-based cohort study using
The Health Improvement Network (THIN). Diabetes Care
2015;38:1913-20.

Vilaca T, Schini M, Harnan S, et al. The risk of hip and non-
vertebral fractures in type 1 and type 2 diabetes: A systematic
review and meta-analysis update. Bone 2020;137:115457.

Lui DTW, Lee CH, Chan YH, et al. HbA1c variability, in addition
to mean HbATc, predicts incident hip fractures in Chinese
people with type 2 diabetes. Osteoporos Int 2020;31:1955-64.
Vestergaard P. Discrepancies in bone mineral density and
fracture risk in patients with type 1 and type 2 diabetes—a
meta-analysis. Osteoporos Int 2007;18:427-44.

Ma L, Oei L, Jiang L, et al. Association between bone mineral
density and type 2 diabetes mellitus: a meta-analysis of
observational studies. Eur J Epidemiol 2012;27:319-32.

Davie GS, Pal K, Orton E, Tyrrell EG, Petersen I. Incident type
2 diabetes and risk of fracture: A comparative cohort analysis.
Diabetes Care 2021;44:58-66.

Majumdar SR, Leslie WD, Lix LM, et al. Longer duration of
diabetes strongly impacts fracture risk assessment: The Manitoba
BMD Cohort. J Clin Endocrinol Metab 2016;101:4489-96.
Leanza G, Maddaloni E, Pitocco D, et al. Risk factors for fragility

Hong Kong Med J | Volume 30 Number 2 (Supplement 2) | April 2024 | www.hkmj.org


https://frax.shef.ac.uk/FRAX/
https://frax.shef.ac.uk/FRAX/
https://www.fraxplus.org/frax-plus

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

fractures in type 1 diabetes. Bone 2019;125:194-9.

Li CI, Liu CS, Lin WY, et al. Glycated hemoglobin level and
risk of hip fracture in older people with type 2 diabetes: A
competing risk analysis of Taiwan Diabetes Cohort Study. J
Bone Miner Res 2015;30:1338-46.

Hidayat K, Fang QL, Shi BM, Qin LQ. Influence of glycemic
control and hypoglycemia on the risk of fracture in patients
with diabetes mellitus: a systematic review and meta-analysis
of observational studies. Osteoporos Int 2021;32:1693-704.
Jensen MH, Vestergaard P. Hypoglycaemia and type 1 diabetes
are associated with an increased risk of fractures. Osteoporos
Int 2019;30:1663-70.

Ntouva A, Toulis KA, Keerthy D, et al. Hypoglycaemia is
associated with increased risk of fractures in patients with type 2
diabetes mellitus: a cohort study. Eur ) Endocrinol 2019;180:51-
8.

Vestergaard P, Rejnmark L, Mosekilde L. Diabetes and its
complications and their relationship with risk of fractures in
type 1 and 2 diabetes. Calcif Tissue Int 2009;84:45-55.
ShanbhogueVV, Hansen S, Frost M, Brixen K, Hermann AP. Bone
disease in diabetes: another manifestation of microvascular
disease? Lancet Diabetes Endocrinol 2017;5:827-38.
Shanbhogue VV, Hansen S, Frost M, et al. Compromised
cortical bone compartment in type 2 diabetes mellitus patients
with microvascular disease. Eur ] Endocrinol 2016;174:115-24.
Palermo A, D’Onofrio L, Eastell R, Schwartz AV, Pozzilli P,
Napoli N. Oral anti-diabetic drugs and fracture risk, cut to the
bone: safe or dangerous? A narrative review. Osteoporos Int
2015;26:2073-89.

Cipriani C, Lauriero G, Tripepi G, et al. Effect of antidiabetic
drugs on bone health in patients with normal renal function and
in chronic kidney disease (CKD): Insight into clinical challenges
in the treatment of type 2 diabetes. J Clin Med 2023;12:7260.
Neal B, Perkovic V, Mahaffey KW, et al. Canagliflozin and
cardiovascular and renal events in type 2 diabetes. N Engl J
Med 2017;377:644-57.

Li X, Li T, Cheng, et al. Effects of SGLT2 inhibitors on fractures
and bone mineral density in type 2 diabetes: An updated meta-
analysis. Diabetes Metab Res Rev 2019;35:€3170.

Cheng L, Li YY, Hu W, et al. Risk of bone fracture associated
with sodium-glucose cotransporter-2 inhibitor treatment: A
meta-analysis of randomized controlled trials. Diabetes Metab
2019;45:436-45.

Samson SL, Vellanki P, Blonde L, et al. American Association of
Clinical Endocrinology Consensus Statement: Comprehensive
Type 2 Diabetes Management Algorithm—2023 Update.
Endocr Pract 2023;29:305-40.

Diabetes
Committee. 9.

American Association  Professional  Practice
Pharmacologic approaches
treatment: Standards of Care in Diabetes—2024. Diabetes Care
2024;47(Suppl 1):5158-78.

Hygum K, Starup-Linde J, Harslof T, Vestergaard P, Langdahl BL.

to glycemic

Mechanisms in Endocrinology: diabetes mellitus, a state of low
bone turnover—a systematic review and meta-analysis. Eur ]
Endocrinol 2017;176:R137-57.

Champakanath A, Keshawarz A, Pyle L, Snell-Bergeon JK,
Shah VN. Fracture risk assessment (FRAX) without BMD and risk
of major osteoporotic fractures in adults with type 1 diabetes.
Bone 2021;143:115614.

Giangregorio LM, Leslie WD, Lix LM, et al. FRAX underestimates
fracture risk in patients with diabetes. ] Bone Miner Res
2012;27:301-8.

103.

104.

105.

106

107.

108.

109.

110.

111

112.

113

114.

115.

116.

118.

119.

120.

# Guideline for Clinical Management of Postmenopausal Osteoporosis

Schwartz AV, Vittinghoff E, Bauer DC, et al. Association of BMD
and FRAX score with risk of fracture in older adults with type 2
diabetes. JAMA 2011;305:2184-92.

Kim JH, Choi HJ, Ku EJ, et al. Trabecular bone score as an
indicator for skeletal deterioration in diabetes. ] Clin Endocrinol
Metab 2015;100:475-82.

Leslie WD, Aubry-Rozier B, Lamy O, Hans D. TBS (trabecular
bone score) and diabetes-related fracture risk. ] Clin Endocrinol
Metab 2013;98:602-9.

. Leslie WD, Johansson H, McCloskey EV, Harvey NC, Kanis JA,

Hans D. Comparison of methods for improving fracture risk
assessment in diabetes: The Manitoba BMD Registry. ] Bone
Miner Res 2018;33:1923-30.

Eastell R, Vittinghoff E, Lui L-Y, et al. Diabetes mellitus and the
benefit of antiresorptive therapy on fracture risk. ] Bone Miner
Res 2022;37:2121-31.

Anagnostis P, Paschou SA, Gkekas NN, et al. Efficacy of anti-
osteoporotic medications in patients with type 1 and 2 diabetes
mellitus: a systematic review. Endocrine 2018;60:373-83.
Schwartz AV, Pavo I, Alam J, et al. Teriparatide in patients with
osteoporosis and type 2 diabetes. Bone 2016;91:152-8.
Kemmler W, Shojaa M, Kohl M, von Stengel S. Effects of different
types of exercise on bone mineral density in postmenopausal
women: A systematic review and meta-analysis. Calcif Tissue
Int 2020;107:409-39.

. Mohebbi R, Shojaa M, Kohl M, et al. Exercise training and

bone mineral density in postmenopausal women: an updated
systematic review and meta-analysis of intervention studies
with emphasis on potential moderators. Osteoporos Int
2023;34:1145-78.

Huston P, McFarlane B. Health benefits of tai chi: What is the
evidence? Can Fam Physician 2016;62:881-90.

. The First Hong Kong Total Diet Study: Minerals. December

2014.  Available  from:
programme/programme_firm/files/Report_on_the_1st_HK_
Total_Diet_Study_Minerals_e.pdf.

Bolland M), Avenell A, Baron JA, et al. Effect of calcium
supplements on risk of myocardial infarction and cardiovascular
events: meta-analysis. BMJ 2010;341:c3691.

Chung M, Tang AM, Fu Z, Wang DD, Newberry SJ. Calcium
intake and cardiovascular disease risk: An updated systematic
review and meta-analysis. Ann Intern Med 2016;165:856-66.
Rizzoli R, Stevenson JC, Bauer JM, et al. The role of dietary

https://www.cfs.gov.hk/english/

protein and vitamin D in maintaining musculoskeletal health
in postmenopausal women: a consensus statement from
the European Society for Clinical and Economic Aspects
(ESCEO). Maturitas

of Osteoporosis and Osteoarthritis

2014;79:122-32.

. Durazo-Arvizu RA, Dawson-Hughes B, Sempos CT, et al. Three-

phase model harmonizes estimates of the maximal suppression
of parathyroid hormone by 25-hydroxyvitamin D in persons 65
years of age and older. ] Nutr 2010;140:595-9.

Holick MF, Binkley NC, Bischoff-Ferrari HA, et al. Evaluation,
treatment, and prevention of vitamin D deficiency: an
Endocrine Society clinical practice guideline. J Clin Endocrinol
Metab 2011;96:1911-30.

Wat WZ, Leung JY, Tam S, Kung AW. Prevalence and impact of
vitamin D insufficiency in southern Chinese adults. Ann Nutr
Metab 2007;51:59-64.

Leung RY, Cheung BM, Nguyen U-S, et al. Optimal vitamin D
status and its relationship with bone and mineral metabolism in
Hong Kong Chinese. Bone 2017;97:293-8.

Hong Kong Med J | Volume 30 Number 2 (Supplement 2) | April 2024 | www.hkmj.org

37


https://www.cfs.gov.hk/english/programme/programme_firm/files/Report_on_the_1st_HK_Total_Diet_Study_Minerals_e.pdf
https://www.cfs.gov.hk/english/programme/programme_firm/files/Report_on_the_1st_HK_Total_Diet_Study_Minerals_e.pdf
https://www.cfs.gov.hk/english/programme/programme_firm/files/Report_on_the_1st_HK_Total_Diet_Study_Minerals_e.pdf

% The Osteoporosis Society of Hong Kong &

38

121.

122.

123.

124

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

Chakhtoura M, Bacha DS, Gharios C, et al. Vitamin D
supplementation and fractures in adults: A systematic umbrella
review of meta-analyses of controlled trials. J Clin Endocrinol
Metab 2022;107:882-98.

LeBoff MS, Chou SH, Ratliff KA, et al. Supplemental vitamin D
and incident fractures in midlife and older adults. N Engl ] Med
2022;387:299-309.

Waterhouse M, Ebeling PR, McLeod DSA, et al. The effect of
monthly vitamin D supplementation on fractures: a tertiary
outcome from the population-based, double-blind, randomised,
placebo-controlled D-Health trial. Lancet Diabetes Endocrinol
2023;11:324-32.

. Bischoff-Ferrari HA, Vellas B, Rizzoli R, et al. Effect of vitamin

D supplementation, omega-3 fatty acid supplementation, or
a strength-training exercise program on clinical outcomes in
older adults: The DO-HEALTH randomized clinical trial. JAMA
2020;324:1855-68.

Avenell A, Mak JC, O’Connell D. Vitamin D and vitamin
D analogues for preventing fractures in postmenopausal
women and elderly men. Cochrane Database Syst Rev
2014;4:CD000227.

Munoz-Garach A, Garcia-Fontana B, Munoz-Torres M.
Nutrients and dietary patterns related to osteoporosis. Nutrients
2020;12:1986.

Shams-White MM, Chung M, Du M, et al Dietary protein
and bone health: a systematic review and meta-analysis
from the National Osteoporosis Foundation. Am J Clin Nutr
2017;105:1528-43.

Rizzoli R, Biver E, Bonjour JP, et al. Benefits and safety of dietary
protein for bone health-an expert consensus paper endorsed by
the European Society for Clinical and Economical Aspects of
Osteoporosis, Osteoarthritis, and Musculoskeletal Diseases and
by the International Osteoporosis Foundation. Osteoporos Int
2018;29:1933-48.

Veronese N, Reginster JV. The effects of calorie restriction,
intermittent fasting and vegetarian diets on bone health. Aging
Clin Exp Res 2019;31:753-8.

Steur M. Very low-energy diets—Opportunity for greater weight
loss, but risk of bone loss. JAMA Netw Open 2019;2:€1913752.
Lee DR, Lee J, Rota M, et al. Coffee consumption and risk of
fractures: a systematic review and dose-response meta-analysis.
Bone 2014,63:20-8.

Chau Y-P, Au PCM, Li GHY, et al. Serum metabolome of coffee
consumption and its association with bone mineral density:
The Hong Kong Osteoporosis Study. J Clin Endocrinol Metab
2020;105:dgz210.

Choi E, Choi K-H, Park SM, Shin D, Joh HK, Cho E. The benefit of
bone health by drinking coffee among Korean postmenopausal
women: a cross-sectional analysis of the Fourth & Fifth Korea
National Health and Nutrition Examination Surveys. PLoS One
2016;11:e0147762.

Chang H-C, Hsieh C-F, Lin Y-C, et al. Does coffee drinking
have beneficial effects on bone health of Taiwanese adults? A
longitudinal study. BMC Public Health 2018;18:1273.

Bolland MJ, Grey A. Cessation of strontium ranelate supply.
BMJ 2017;357:j2580.

Flores VA, Pal L, Manson JE. Hormone therapy in menopause:
concepts, controversies, and approach to treatment. Endocr
Rev 2021;42:720-52.

“The 2022 Hormone Therapy Position Statement of The North
American Menopause Society” Advisory Panel. The 2022
hormone therapy position statement of The North American

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

151

152.

153.

154.

155

Menopause Society. Menopause 2022;29:767-94.

Martino S, Disch D, Dowsett SA, Keech CA, Mershon JL. Safety
assessment of raloxifene over eight years in a clinical trial
setting. Curr Med Res Opin 2005;21:1441-52.

European Medicines Agency recommends limiting long-
term use of calcitonin medicines. EMA Press release. 20 July
2012. Available from: https://www.ema.europa.eu/en/news/
european-medicines-agency-recommends-limiting-long-term-
use-calcitonin-medicines.

Hospital Authority Drug Formulary (HADF) Supplementary
Operation Guideline. Version 19.4 (13 Jan 2024).

Lyles KW, Colén-Emeric CS, Magaziner JS, et al. Zoledronic
acid in reducing clinical fracture and mortality after hip
fracture. N Engl ) Med 2007;357:1799-809.

Black DM, Reid IR, Boonen S, et al. The effect of 6 versus 9 years
of zoledronic acid treatment in osteoporosis: a randomized
second extension to the HORIZON-Pivotal Fracture Trial (PFT).
J Bone Miner Res 2012;27:243-54.

Bone HG, Wagman RB, Brandi ML, etal. 10 years of denosumab
treatment in postmenopausal women with osteoporosis: results
from the phase 3 randomised FREEDOM trial and open-label
extension. Lancet Diabetes Endocrinol 2017;5:513-23.

Florez H, Ramirez J, Monegal A, Guanabens N, Peris P.
Spontaneous  vertebral  fractures  after  denosumab
discontinuation: A case collection and review of the literature.
Semin Arthritis Rheum 2019;49:197-203.

Bird ST, Smith ER, Gelperin K, et al. Severe hypocalcemia with
denosumab among older female dialysis-dependent patients.
JAMA 2024:€2328239.

FDA. Prolia (denosumab): Drug Safety Communication—FDA
adds boxed warning for increased risk of severe hypocalcemia
in patients with advanced chronic kidney disease. Available
from: https://www.fda.gov/safety/medical-product-safety-
information/prolia-denosumab-drug-safety-communication-
fda-adds-boxed-warning-increased-risk-severe-hypocalcemia.
Gilsenan A, Midkiff K, Harris D, Kellier-Steele N, McSorley D,
Andrews EB. Teriparatide did not increase adult osteosarcoma
incidence in a 15-year US postmarketing surveillance study. ]
Bone Miner Res 2021;36:244-51.

Approved package for FDA Centre for
Evaluation and Research. 16 November 2020. Available from:
nda/2022/

Forteo. Drug
https://www.accessdata.fda.gov/drugsatfda_docs/
0213180rig1s054.pdf.

Eriksen EF, Keaveny TM, Gallagher ER, Krege JH. Literature
review: The effects of teriparatide therapy at the hip in patients
with osteoporosis. Bone 2014;67:246-56.

Kim K, Won YY, Lee SW, Seo KD. The effect of teriparatide on
the hip: A literature review. Hip Pelvis 2021;33:45-52.

. Miller PD, Hattersley G, Riis BJ, et al. Effect of abaloparatide
vs placebo on new vertebral fractures in postmenopausal
women with osteoporosis: A randomized clinical trial. JAMA
2016;316:722-33.

Lim SY & Bolster MB. Profile of romosozumab and its potential
in the management of osteoporosis. Drug Des Devel Ther
2017;11:1221-31.

Padhi D, Jang G, Stouch B, Fang L, Posvar E. Single-dose,
placebo-controlled, randomized study of AMG 785, a sclerostin
monoclonal antibody. ] Bone Miner Res 2011;26:19-26.
McClung MR, Grauer A, Boonen S, et al. Romosozumab in
postmenopausal women with low bone mineral density. N Engl
] Med 2014;370:412-20.

. Evenity-EPAR: Product Information. Last updated 14/8/2023.

Hong Kong Med J | Volume 30 Number 2 (Supplement 2) | April 2024 | www.hkmj.org


https://www.ema.europa.eu/en/news/european-medicines-agency-recommends-limiting-long-term-use-calcitonin-medicines
https://www.ema.europa.eu/en/news/european-medicines-agency-recommends-limiting-long-term-use-calcitonin-medicines
https://www.ema.europa.eu/en/news/european-medicines-agency-recommends-limiting-long-term-use-calcitonin-medicines
https://www.fda.gov/safety/medical-product-safety-information/prolia-denosumab-drug-safety-communication-fda-adds-boxed-warning-increased-risk-severe-hypocalcemia
https://www.fda.gov/safety/medical-product-safety-information/prolia-denosumab-drug-safety-communication-fda-adds-boxed-warning-increased-risk-severe-hypocalcemia
https://www.fda.gov/safety/medical-product-safety-information/prolia-denosumab-drug-safety-communication-fda-adds-boxed-warning-increased-risk-severe-hypocalcemia
https://www.accessdata.fda.gov/drugsatfda_docs/ nda/2022/ 021318Orig1s054.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/ nda/2022/ 021318Orig1s054.pdf

156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

Available  from:

product-information/evenity-epar-product-information_en.pdf.

https://www.ema.europa.eu/en/documents/

Cosman F, Crittenden DB, Adachi JD, et al. Romosozumab
treatment in postmenopausal women with osteoporosis. N Eng|
J Med 2016;375:1532-43.

Cosman F, Crittenden DB, Ferrari S, et al. FRAME study: the
foundation effect of building bone with 1 year of romosozumab
leads to continued lower fracture risk after transition to
denosumab. ] Bone Miner Res 2018;33:1219-26.

Chavassieux P, ChapurlatR, Portero-Muzy N, etal. Bone-forming
and antiresorptive effects of romosozumab in postmenopausal
women with osteoporosis: bone histomorphometry and
microcomputed tomography analysis after 2 and 12 months of
treatment. ] Bone Miner Res 2019;34:1597-608.

Saag KG, Petersen J, Brandi ML, et al. Romosozumab or
alendronate for fracture prevention in women with osteoporosis.
N Engl ) Med 2017;377:1417-27.

Lau EMC, Dinavahi R, Woo YC, et al. Romosozumab or
alendronate for fracture prevention in East Asian patients:
a subanalysis of the phase I, randomized ARCH study.
Osteoporos Int 2020;31:677-85.

Langdahl BL, Libanati C, Crittenden DB, et al. Romosozumab
(sclerostin - monoclonal antibody) versus teriparatide in
postmenopausal women with osteoporosis transitioning from
oral bisphosphonate therapy: a randomised, open-label, phase
3 trial. Lancet 2017;390:1585-94.

Langdahl BL, Hofbauer LC, Forfar JC. Cardiovascular safety and
sclerostin inhibition. J Clin Endocrinol Metab 2021;106:1845-
53.

Miller PD, Adachi JD, Albergaria BH, et al. Efficacy and
safety of romosozumab among postmenopausal women with
osteoporosis and mild-to-moderate chronic kidney disease. J
Bone Miner Res 2022;37:1437-45.

Cheung E, Cheung CL, Kung AW, Tan KC. Possible FRAX-based
intervention thresholds for a cohort of Chinese postmenopausal
women. Osteoporos Int 2014;25:1017-23.

Kung AW, McGhee SM, Tsang SW, So J, Chau J. Cost-
effective osteoporosis intervention thresholds for Hong Kong
postmenopausal women. Hong Kong Med J 2015;21(Suppl
6):513-6.

SuY, Lai FTT, Yip BHK, Leung JCS, Kwok TCY. Cost-effectiveness
of osteoporosis screening strategies for hip fracture prevention
in older Chinese people: a decision tree modeling study in
the Mr. OS and Ms. OS cohort in Hong Kong. Osteoporos Int
2018;29:1793-805.

Kendler DL, Marin F, Zerbini CAF, et al. Effects of teriparatide
and risedronate on new fractures in post-menopausal women
with severe osteoporosis (VERO): a multicentre, double-
blind, double-dummy, randomised controlled trial. Lancet
2018;391:230-40.

Jiang Y, Zhao JJ, Mitlak BH, Wang O, Genant HK, Eriksen EF.
Recombinant human parathyroid hormone (1-34) [teriparatide]
improves both cortical and cancellous bone structure. J Bone
Miner Res 2003;18:1932-41.

Bouxsein ML, Eastell R, Lui L-Y, et al. Change in bone density
and reduction in fracture risk: a meta-regression of published
trials. ] Bone Miner Res 2019;34:632-42.

Black DM, Bilezikian JP, Ensrud KE, et al. One year of
alendronate after one year of parathyroid hormone (1-84) for
osteoporosis. N Engl ] Med 2005;353:555-65.

McClung MR, Bolognese MA, Brown JP, et al. Skeletal responses
to romosozumab after 12 months of denosumab. JBMR Plus

172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

182

183.

184.

185.

186.

# Guideline for Clinical Management of Postmenopausal Osteoporosis

2021;5:e10512.

Curtis EM, Reginster JY, Al-Daghri N, et al. Management of
patients at very high risk of osteoporotic fractures through
sequential treatments. Aging Clin Exp Res 2022;34:695-714.

Ip TP. Treatment consideration in postmenopausal osteoporosis
patients at imminent fracture risk. J Clin Rheumatol Immunol
2022;Suppl 1:10-9.

Ramchand SK, Leder BZ. Sequential therapy for the long-term
treatment of postmenopausal osteoporosis. J Clin Endocrinol
Metab 2024;109:303-11.

Wong RMY, Cheung WH, Chow SKH, et al. Recommendations
on the post-acute management of the osteoporotic fracture—
patients with “very-high” re-fracture risk. J Orthop Translat
2022;37:94-9.

Ruggiero SL, Dodson TB, Aghaloo T, Carlson ER, Ward BB,
Kademani D. American Association of Oral and Maxillofacial
Surgeons’ Position Paper on Medication-Related Osteonecrosis
of the Jaws-2022 Update. ] Oral Maxillofac Surg 2022;80:920-
43.

Nicolatou-Galitis O, Kouri M, Papadopoulou E, et al.
Osteonecrosis of the jaw related to non-antiresorptive
medications: a systematic review. Support Care Cancer
2019;27:383-94.

Eguia A, Bagan-Debon L, Cardona F. Review and update on
drugs related to the development of osteonecrosis of the jaw.
Med Oral Patol Oral Cir Bucal 2020;25:e71-83.

Teoh L, Moses G, Nguyen AP, et al. Medication-related
osteonecrosis of the jaw: analysing the range of implicated drugs
from the Australian database of adverse event notifications. Br
Clin Pharmacol 2021;87:2767-76.

Fleisher KE, Janal MN, Albstein N, et al. Comorbid conditions
are a risk for osteonecrosis of the jaw unrelated to antiresorptive
therapy. Oral Surg Oral Med Oral Pathol Oral Radiol
2019;127:140.

Anastasilakis AD, Pepe J, Napoli N, et al. Osteonecrosis of the
jaw and antiresorptive agents in benign and malignant diseases:
A critical review organized by the ECTS. J Clin Endocrinol
Metab 2022;107:1441-60.

. Penoni DC, Canellas JVS, Silami M, Sader F, Pimentel

GSN, Leao ATT. Osteonecrosis of the jaws in patients under
osteoporosis treatment: a nine-year experience report. Arch
Endocrinol Metab 2023;67:e000612.

Kim JW, Kwak MK, Han JJ, et al. Medication Related
Osteonecrosis of the Jaw: 2021 Position Statement of the
Korean Society for Bone and Mineral Research and the Korean
Association of Oral and Maxillofacial Surgeons. ] Bone Metab
2021;28:279-96.

Kim SH, Lee YK, Kim TY, Ha YC, Jang S, Kim HY. Incidence
of and risk for osteonecrosis of the jaw in Korean osteoporosis
patients treated with bisphosphonates: A nationwide cohort-
study. Bone 2021;143:115650.

Ishimaru M, Ono S, Morita K, Matsui H, Hagiwara Y,
Yasunaga H. Prevalence, incidence rate, and risk factors of
medication-related osteonecrosis of the jaw in patients with
osteoporosis and cancer: A nationwide population-based study
in Japan. J Oral Maxillofac Surg 2022;80:714-27.

Chiu WY, Chien JY, Yang WS, Juang JM, Lee JJ, Tsai KS. The risk
of osteonecrosis of the jaws in Taiwanese osteoporotic patients
treated with oral alendronate or raloxifene. J Clin Endocrinol
Metab 2014;99:2729-35.

. Pontes HAR, Souza LL, Uchoa DCC, Cerqueira JMM.

Mandibular osteonecrosis associated with raloxifene. |

Hong Kong Med J | Volume 30 Number 2 (Supplement 2) | April 2024 | www.hkmj.org

39


https://www.ema.europa.eu/en/documents/product-information/evenity-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/evenity-epar-product-information_en.pdf

% The Osteoporosis Society of Hong Kong &

40

188.

189.

190.

191.

192.

193.

194.

195.

196.

197.

198.

199.

200.

201.

202.

Craniofac Surg 2018;29:€257-9.

Liu FC, Luk KC, Chen YC. Risk comparison of osteonecrosis of
the jaw in osteoporotic patients treated with bisphosphonates
vs. denosumab: a multi-institutional retrospective cohort study
in Taiwan. Osteoporos Int 2023;34:1729-37.

Watts NB, Grbic JT, Binkley N, et al. Invasive oral procedures
and events in postmenopausal women with osteoporosis
treated with denosumab for up to 10 years. J Clin Endocrinol
Metab 2019;104:2443-52.

Reid IR, Bolland MJ, Grey AB. Is bisphosphonate-associated
osteonecrosis of the jaw caused by soft tissue toxicity? Bone
2007;41:318-20.

Misso G, Porru M, Stoppacciaro A, et al. Evaluation of the in
vitro and in vivo antiangiogenic effects of denosumab and
zoledronic acid. Cancer Biol Ther 2012;13:1491-500.
Lorenzo-Pouso Al, Perez-Sayans M, Gonzalez-Palanca S,
Chamorro-Petronacci C, Bagan J, Garcia-Garcia A. Biomarkers
to predict the onset of biphosphonate-related osteonecrosis of
the jaw: a systematic review. Med Oral Patol Oral Cir Bucal
2019;24:€26-36.

Traboulsi-Garet B, Jorba-Garcia A, Camps-Font O, Alves FA,
Figueiredo R, Valmaseda-Castellon E. Is serum C-terminal
telopeptide cross-link of type 1 collagen a reliable parameter
for predicting the risk of medication-related osteonecrosis of
the jaws? A systematic review and meta-analysis of diagnostic
test accuracy. Clin Oral Investig 2022;26:2371-82.

Khan AA, Morrison A, Kendler DL, et al. Case-based review
of osteonecrosis of the jaw (ONJ) and application of the
international recommendations for management from the
International Task Force on ONJ. J Clin Densitom 2017;20:8-
24.

Coropciuc R, Coopman R, Garip M, et al. Risk of medication-
related osteonecrosis of the jaw after dental extractions in
patients receiving antiresorptive agents—A retrospective study
of 240 patients. Bone 2023;170:116722.

Bermudez-Bejarano EB, Serrera-Figallo MA, Gutierrez-Corrales
A, et al. Prophylaxis and antibiotic therapy in management
protocols of patients treated with oral and intravenous
bisphosphonates. J Clin Exp Dent 2017;9:e141-9.

Bracher Al, Vig N, Burkhard J-P, Schaller B, Schlittler F. The
application of platelet rich fibrin in patients presenting with
osteonecrosis of the jaw: a systematic literature review. Adv
Oral Maxillofac Surg 2021;2:100076.

Aboalela AA, Farook FF, Algahtani AS, Almousa MA,
Alanazi RT, Almohammadi DS. The effect of antiresorptive drug
holidays on medication-related osteonecrosis of the jaw: A
systematic review and meta-analysis. Cureus 2022;14:30485.
Yoneda T, Hagino H, Sugimoto T, et al. Antiresorptive agent-
related osteonecrosis of the jaw: Position Paper 2017 of the
Japanese Allied Committee on Osteonecrosis of the Jaw. ) Bone
Miner Metab 2017;35:6-19.

Hinson AM, Siegel ER, Stack Jr. BC. Temporal correlation
between bisphosphonate termination and symptom resolution
in osteonecrosis of the jaw: a pooled case report analysis. ] Oral
Maxillofac Surg 2015;73:53-62.

Agnihotri R, Gaur S. Applications of teriparatide for alveolar
bone regeneration: A systematic review. J Int Soc Prev
Community Dent 2021;11:639-43.

Dos Santos Ferreira L, Abreu LG, Calderipe CB, et al.
Is teriparatide therapy effective for medication-related
osteonecrosis of the jaw? A systematic review and meta-
analysis. Osteoporos Int 2021;32:2449-59.

203.

204.

205.

206.

207.

208.

209.

210.

212.

214.

216.

217.

218.

Eastell R, Nickelsen T, Marin F, et al. Sequential treatment of
severe postmenopausal osteoporosis after teriparatide: final
results of the randomized, controlled European Study of Forsteo
(EUROFORS). ] Bone Miner Res 2009;24:726-36.

Nieves JW, Bilezikian JP, Lane JM, et al. Fragility fractures of
the hip and femur: incidence and patient characteristics.
Osteoporos Int 2010;21:399-408.

Shane E, Burr D, Ebeling PR, et al. Atypical subtrochanteric
and diaphyseal femoral fractures: report of a task force of the
American Society for Bone and Mineral Research. ] Bone Miner
Res 2010;25:2267-94.

Shane E, Burr D, Abrahamsen B, et al. Atypical subtrochanteric
and diaphyseal femoral fractures: second report of a task force
of the American Society for Bone and Mineral Research. J Bone
Miner Res 2014;29:1-23.

Selga J, Nuiiez JH, Minguell J, Lalanza M, Garrido M.
Simultaneous bilateral atypical femoral fracture in a patient
receiving denosumab: case report and literature review.
Osteoporos Int 2016;27:827-32.

van de Laarschot DM, McKenna MJ, Abrahamsen B, et al.
Medical
fractures: a systematic review and recommendations from the

management of patients after atypical femur
European Calcified Tissue Society. J Clin Endocrinol Metab
2020;105:1682-99.

Tan SC, Koh SBJ, Goh SK, Howe TS. Atypical femoral stress
fractures in bisphosphonate-free patients. Osteoporos Int
2011;22:2211-2.

Xiao Y, Chen Y, Huang Y, Xiao Y. Atypical femur fracture
associated with common anti-osteoporosis drugs in FDA
adverse event reporting system. Sci Rep 2023;13:10892.

. Black DM, Abrahamsen B, Bouxsein ML, Einhorn T, Napoli N.

Atypical femur fractures: review of epidemiology, relationship
to bisphosphonates, prevention, and clinical management.
Endocr Rev 2019;40:333-68.

Black DM, Geiger EJ, Eastell R, et al. Atypical femur fracture
risk versus fragility fracture prevention with bisphosphonates.
N Engl J Med 2020;383:743-53.

. Hyodo K, Nishino T, Kamada H, Nozawa D, Mishima H,

Yamazaki M. Location of fractures and the characteristics of
patients with atypical femoral fractures: analyses of 38 Japanese
cases. ] Bone Miner Metab 2017;35:209-14.

Cho Y, Kang KC, Chun'YS, Rhyu KH, Kim SJ, Jang TS. Critical
differences between subtrochanteric and diaphyseal atypical
femoral fractures: analyses of 51 cases at a single institution in
Korean population. Arch Osteoporos 2018;13:53.

. Roca-Ayats N, Balcells S, Garcia-Giralt N, et al. GGPS1

mutation and atypical femoral fractures with bisphosphonates.
N Engl J Med 2017;376:1794-5.

Nguyen HH, van de Laarschot DM, Verkerk AJMH, Milat F,
Zillikens MC, Ebeling PR. Genetic risk factors for atypical
femoral fractures (AFFs): a systematic review. JBMR Plus
2018;2:1-11.

Dell RM, Adams AL, Greene DF, et al. Incidence of atypical
nontraumatic diaphyseal fractures of the femur. ) Bone Miner
Res 2012;27:2544-50.

Schilcher J, Koeppen V, Aspenberg P, Michaelsson K. Risk of
atypical femoral fracture during and after bisphosphonate use.
Acta Orthop 2015;86:100-7.

. Wong CH, Kan AKC, Tsoi KH, et al. Clinical characteristics,

densitometric parameters and outcomes of patients with
atypical femoral fractures related to bisphosphonate treatment
for osteoporosis. Endocrine 2023. doi: 10.1007/512020-023-

Hong Kong Med J | Volume 30 Number 2 (Supplement 2) | April 2024 | www.hkmj.org



220.

222.

226.

228.

230.

232.

236.

03608-z.

Egol KA, Park JH, Prensky C, Rosenberg ZS, Peck V, Tejwani NC.
Surgical treatment improves clinical and functional outcomes
for patients who sustain incomplete bisphosphonate-related
femur fractures. ) Orthop Trauma 2013;27:331-5.

. Banffy MB, Vrahas MS, Ready JE, Abraham JA. Nonoperative

versus prophylactic treatment of bisphosphonate-associated
femoral stress fractures. Clin Orthop Relat Res 2011;469:2028-
34.

Fang C, Shen WY, Wong JSH, et al. Should nails be locked
dynamically or statically in atypical femoral fractures? A
radiological analysis of time to union and reoperations in
236 displaced fractures with 4 years average follow-up. Injury
2023;54:110909.

. Byun SE, Lee KJ, Shin WC, Moon NH, Kim CH. The effect of

teriparatide on fracture healing after atypical femoral fracture:
A systematic review and meta-analysis. Osteoporos Int
2023;34:1323-34.

. Tan SH, Saseendar S, Tan BH, Pawaskar A, Kumar VP. Ulnar

fractures with bisphosphonate therapy: a systematic review of
published case reports. Osteoporos Int 2015;26:421-9.

. Imbuldeniya AM, Jiwa N, Murphy JP. Bilateral atypical

insufficiency fractures of the proximal tibia and a unilateral
distal femoral fracture associated with long-term intravenous
bisphosphonate therapy: a case report. ] Med Case Reports
2012;6:50.

Russell RG. Bisphosphonates: the first 40 years. Bone

2011;49:2-19.

. Adler RA, El-Hajj Fuleihan G, Bauer DC, et al. Managing

osteoporosis in patients on long-term  bisphosphonate
treatment: Report of a Task Force of the American Society for
Bone and Mineral Research. ] Bone Miner Res 2016;31:16-35.
Compston J, Cooper A, Cooper C, et al. UK clinical guideline for
the prevention and treatment of osteoporosis. Arch Osteoporos

2017;12:43.

. Trémollieres FA, Pouilles JM, Ribot C. Withdrawal of hormone

replacement therapy is associated with significant vertebral
bone loss in

2001;12:385-90.
Sheedy AN, Wactawski-Wende J, Hovey KM, LaMonte MJ.
Discontinuation of hormone therapy and bone mineral density:

postmenopausal women. Osteoporos Int

does physical activity modify that relationship? Menopause
2023;30:1199-205.

. Barrett-Connor E, Wehren LE, Siris ES, et al. Recency and

duration of postmenopausal hormone therapy: effects on bone
mineral density and fracture risk in the National Osteoporosis
Risk Assessment (NORA) study. Menopause 2003;10:412-9.
Heiss G, Wallace R, Anderson GL, et al. Health risks and
benefits 3 years after stopping randomized treatment with
estrogen and progestin. JAMA 2008;299:1036-45.

. Neele §J, Evertz R, De Valk-De Roo G, Roos JC, Netelenbos JC.

Effect of 1 year of discontinuation of raloxifene or estrogen
therapy on bone mineral density after 5 years of treatment in
healthy postmenopausal women. Bone 2002;30:599-603.

. Ferrari S, Langdahl B. Mechanisms underlying the long-term

and withdrawal effects of denosumab therapy on bone. Nat Rev
Rheumatol 2023;19:307-17.

. Bone HG, Bolognese MA, Yuen CK, et al. Effects of denosumab

treatment and discontinuation on bone mineral density and
bone turnover markers in postmenopausal women with low
bone mass. J Clin Endocrinol Metab 2011;96:972-80.

Popp AW, Varathan N, Buffat H, Senn C, Perrelet R, Lippuner

237.

238.

239.

240.

241.

242.

243.

244,

245.

246.

247.

248.

249.

250.

251.

252.

# Guideline for Clinical Management of Postmenopausal Osteoporosis

K. Bone mineral density changes after 1 year of denosumab
discontinuation in postmenopausal women with long-term
denosumab treatment for osteoporosis. Calcif Tissue Int
2018;103:50-4.

Brown JP, Dempster DW, Ding B, et al. Bone remodeling
in postmenopausal women who discontinued denosumab
treatment: off-treatment biopsy study. ] Bone Miner Res
2011;26:2737-44.

McClung MR, Wagmann RB, Miller PD, Wang A, Lwiecki EM.
Observations ~ following  discontinuation  of  long-term
denosumab therapy. Osteoporos Int 2017;28:1723-32.
Zanchetta MB, Boailchuk J, Massari F, Silveira F, Bogado C,
Zanchetta JR. Significant bone loss after stopping long-term
denosumab treatment: a post FREEDOM study. Osteoporos Int
2018;29:41-7.

Cummings SR, Ferrari S, Eastell R, et al. Vertebral fractures
after discontinuation of denosumab: a post hoc analysis of
the randomized placebo-controlled FREEDOM trial and its
extension. ] Bone Miner Res 2018;33:190-8.

Anastasilakis AD, Polyzos SA, Makras P, Aubry-Rozier B,
Kaouri S, Lamy O. Clinical features of 24 patients with rebound-
associated vertebral fractures after denosumab discontinuation:
systematic review and additional cases. ] Bone Miner Res
2017;32:1291-6.

Burckhardt P, Faouzi M, Buclin T, Lamy O. Fractures after
denosumab discontinuation: A retrospective study of 797 cases.
] Bone Miner Res 2021;36:1717-28.

Cosman F, Huang S, McDermott M, Cummings SR. Multiple
vertebral fractures after denosumab discontinuation: FREEDOM
and FREEDOM Extension trials additional post hoc analyses. J
Bone Miner Res 2022;37:2112-20.

Uebelhart B, Rizzoli R, Ferrari SL. Retrospective evaluation of
serum CTX levels after denosumab discontinuation in patients
with or without prior exposure to bisphosphonates. Osteoporos
Int 2017;28:2701-5.

Tripto-Shkolnik L, Rouach V, Marcus Y, Rotman-Pikielny P,
Benbassat C, Vered I. Previous treatment with bisphosphonate
did not protect from this phenomenon. Vertebral fractures
following denosumab  discontinuation in patients with
prolonged exposure to bisphosphonates. Calcif Tissue Int
2018;103:44-9.

Tutaworn T, Nieves JW, Wang Z, Levin JE, Yoo JE, Lane JM.
Bone loss after denosumab discontinuation is prevented
by alendronate and zoledronic acid but not risedronate: a
retrospective study. Osteoporos Int 2023;34:573-84.

Reid IR, Horne AM, Mihov B, Gamble GD. Bone loss after
denosumab: only partial protection with zoledronate. Calcif
Tissue Int 2017;101:371-4.

Solling AS, Harslof T, Langdahl B. Treatment with zoledronate
subsequent to denosumab in osteoporosis: a randomized trial. J
Bone Miner Res 2020;35:1858-70.

Solling AS, Harslof T, Langdahl B. Treatment with zoledronate
subsequent to denosumab in osteoporosis: A 2-year randomized
study. ] Bone Miner Res 2021;36:1245-54.

Makras P, Appelman-Dijkstra NM, Papapoulos SE, et al. The
duration of denosumab treatment and the efficacy of zoledronate
to preserve bone mineral density after its discontinuation. J Clin
Endocrinol Metab 2021;106:e4155-62.

Tsourdi E, Langdahl B, Cohen-Solal M, et al. Discontinuation of
denosumab therapy for osteoporosis: A systematic review and
position statement by ECTS. Bone 2017;105:11-7.

Tsourdi E, Langdahl B, Meier C, et al. Fracture risk and

Hong Kong Med J | Volume 30 Number 2 (Supplement 2) | April 2024 | www.hkmj.org

41



% The Osteoporosis Society of Hong Kong &

42

253.

254.

255.

256.

257.

258.

259.

260.

261.

262.

263.

264.

265.

266.

267.

268.

management of discontinuation of denosumab therapy: A
systematic review and position statement by ECTS. ] Clin
Endocrinol Metab 2021;106:264-81.

Brown JP, Prince RL, Deal C, et al. Comparison of the effect
of denosumab and alendronate on BMD and biochemical
markers of bone turnover in postmenopausal women with low
bone mass: a randomized, blinded, phase 3 trial. ] Bone Miner
Res 2009;24:153-61.

Kendler DL, Roux C, Benhamou CL, et al. Effects of denosumab
on bone mineral density and bone turnover in postmenopausal
women transitioning from alendronate therapy. ] Bone Miner
Res 2010;25:72-81.

Miller PD, Pannacciulli N, Brown JP, et al. Denosumab or
zoledronic acid in postmenopausal women with osteoporosis
previously treated with oral bisphosphonates. J Clin Endocrinol
Metab 2016;101:3163-70.

Obermayer-Pietsch  BM, Marin F, McCloskey EV, et al.
Effects of two years of daily teriparatide treatment on BMD
in postmenopausal women with severe osteoporosis with
and without prior antiresorptive treatment. ] Bone Miner Res
2008;23:1591-600.

Boonen S, Marin F, Obermayer-Pietsch B, et al. Effects of previous
antiresorptive therapy on the bone mineral density response to
two years of teriparatide treatment in postmenopausal women
with osteoporosis. ] Clin Endocrinol Metab 2008;93:852-60.
Keaveny TM, Crittenden DB, Bolognese MA, et al. Greater gains
in spine and hip strength for romosozumab compared with
teriparatide in postmenopausal women with low bone mass. )
Bone Miner Res 2017;32:1956-62.

Tsai JN, Uihlein AV, Lee H, et al. Teriparatide and denosumab,
alone or combined, in

women with postmenopausal

osteoporosis: the DATA study randomised trial. Lancet
2015;386:1147-55.

Leder BZ, Tsai JN, Uihlein AV, et al. Denosumab and
teriparatide transitions in postmenopausal osteoporosis (the
DATA-Switch study): extension of a randomised controlled trial.
Lancet 2013;382:50-6.

Ebina K, Tsuboi H, Nagayama Y, et al. Effects of prior
osteoporosis treatment on 12-month treatment response of
romosozumab in patients with postmenopausal osteoporosis.
Joint Bone Spine 2021;88:105219.

Johnell O, Kanis JA, Odén A, et al. Mortality after osteoporotic
fractures. Osteoporos Int 2004;15:38-42.

Abrahamsen B, van Staa T, Ariely R, Olson M, Cooper C. Excess
mortality following hip fracture: a systematic epidemiological
review. Osteoporos Int 2009;20:1633-50.

Tran T, Bliuc D, van Geel T, et al. Population-wide impact of
non-hip non-vertebral fractures on mortality. ] Bone Miner Res
2017;32:1802-10.

von Friesendorff M, McGuigan FE, Wizert A, et al. Hip fracture,
mortality risk, and cause of death over two decades. Osteoporos
Int 2016;27:2945-53.

Li CC, Hsu JC, Liang FW, Chang YF, Chiu CJ, Wu CH. The
association between osteoporosis medications and lowered
all-cause mortality after hip or vertebral fracture in older and
oldest-old adults: a nationwide population-based study. Aging
(Albany NY) 2022;14:2239-51.

Bolland MJ, Grey AB, Gamble GD, Reid IR. Effect of
osteoporosis treatment on mortality: a meta-analysis. J Clin
Endocrinol Metab 2010;95:1174-81.

Cummings SR, Lui LY, Eastell R, Allen IE. Association
between drug treatments for patients with osteoporosis and

269.

270.

271.

272.

273.

274.

275.

276.

277.

278.

279.

280.

281.

282.

283.

284.

285.

286.

overall mortality rates: A meta-analysis. JAMA Intern Med
2019;179:1491-500.

Cameron ID, Chen JS, March LM, et al. Hip fracture causes
excess mortality owing to cardiovascular and infectious disease
in institutionalized older people: a prospective 5-year study. ]
Bone Miner Res 2010;25:866-72.

Col6n-Emeric CS, Mesenbrink P, Lyles KW, et al. Potential
mediators of the mortality reduction with zoledronic acid after
hip fracture. ] Bone Miner Res 2010;25:91-7.

Sing CW, Wong AY, Kiel DP, et al. Association of alendronate
and risk of cardiovascular events in patients with hip fracture. |
Bone Miner Res 2018;33:1422-34.

Sing CW, Kiel DP, Hubbard RB, et al. Nitrogen-containing
bisphosphonates are associated with reduced risk of pneumonia
in patients with hip fracture. ) Bone Miner Res 2020;35:1676-
84.

Reid IR, Horne AM, Mihov B, et al. Effects of zoledronate
on cancer, cardiac events, and mortality in osteopenic older
women. ] Bone Miner Res 2020;35:20-7.

Reid IR, Horne AM, Mihov B, Stewart A, Bastin S, Gamble GD.
Effect of zoledronate on lower respiratory infections in older
women: Secondary analysis of a randomized controlled trial.
Calcif Tissue Int 2021;109:12-6.

British Orthopaedic Association and British Geriatrics Society.
The care of patients with fragility fractures (“Blue Book”) 2007.
Available https://www.bgs.org.uk/sites/default/files/
content/attachment/2018-05-02/Blue%20Book%200n%20
fragility%20 fracture%?20care.pdf.

from:

Ponzano M, Tibert N, Brien S, et al. International consensus
on the non-pharmacological and non-surgical management of
osteoporotic vertebral fractures. Osteoporos Int 2023;34:1065-
74.

Buchbinder R, Osborne RH, Ebeling PR, et al. A randomized
trial of vertebroplasty for painful osteoporotic vertebral
fractures. N Engl J Med 2009;361:557-68.

Kallmes DF, Comstock BA, Heagerty PJ, et al. A randomized
trial of vertebroplasty for osteoporotic spinal fractures. N Engl J
Med 2009;361:569-79.

Munk PL, Liu DM, Murphy KP, Baerlocher MO. Effectiveness
of vertebroplasty: a recent controversy. Can Assoc Radiol |
2009;60:170-1.

Clark W, Bird P, Gonski P, et al. Safety and efficacy of
vertebroplasty for acute painful osteoporotic fractures
(VAPOUR): a multicentre, randomised, double-blind, placebo-
controlled trial. Lancet 2016;388:1408-16.

Ebeling PR, Akesson K, Bauer DC, et al. The efficacy and safety
of vertebral augmentation: a Second ASBMR Task Force Report.
J Bone Miner Res 2019;34:3-21.

Cortet B, Chastanet P, Laredo JD. Plea for continuing but rational
use of vertebroplasty for osteoporotic vertebral fractures. Joint
Bone Spine 2020;87:281-3.

Liu SK, Ho AW, Wong SH. Early surgery for Hong Kong Chinese
elderly patients with hip fracture reduces short-term and long-
term mortality. Hong Kong Med J 2017;2:374-80.

Pincus D, Ravi B, Wasserstein D, et al. Association between
wait time and 30-day mortality in adults undergoing hip
fracture surgery. JAMA 2017;318:1994-2003.

Sheehan KJ, Sobolev B, Guy P. Mortality by timing of hip
fracture surgery: factors and relationships at play. ] Bone Joint
Surg Am 2017;99:e106.

Vrahas MS, Sax HC. Timing of operations and outcomes for
patients with hip fracture-It's probably not worth the wait.

Hong Kong Med J | Volume 30 Number 2 (Supplement 2) | April 2024 | www.hkmj.org


https://www.bgs.org.uk/sites/default/files/content/attachment/2018-05-02/Blue%20Book%20on%20fragility%20 fracture%20care.pdf
https://www.bgs.org.uk/sites/default/files/content/attachment/2018-05-02/Blue%20Book%20on%20fragility%20 fracture%20care.pdf
https://www.bgs.org.uk/sites/default/files/content/attachment/2018-05-02/Blue%20Book%20on%20fragility%20 fracture%20care.pdf

287.

288.

289.

290.

291.

292.

293.

294.

295.

296.

297.

298.

299.

300.

301.

302.

JAMA 2017;318:1981-2.

Wong SHJ, Fang XC, Yee KHD, et al. Hip fracture time-to-surgery
and mortality revisited: mitigating comorbidity confounding by
effect of holidays on surgical timing. Int Orthop 2018;42:1789-
94.

Hip fracture management. London: National Institute for
Health and Care Excellence (NICE); 6 January 2023. Available
from:  https://www.ncbi.nlm.nih.gov/books/NBK553768/pdf/
Bookshelf_NBK553768.pdf.

O’Connor MI, Switzer JA. AAOS Clinical Practice Guideline
Summary: Management of hip fractures in older adults. ] Am
Acad Orthop Surg 2022;30:€1291-6.

Care Standard (2023). Australian
Commission on Safety and Quality in Health Care. September
2023. Available
au/sites/default/files/2023-09/hip-fracture-clinical-care-
standard-2023.pdf.

Pinto D, Alshahrani M, Chapurlat R, et al. The global approach

Hip Fracture Clinical

from:  https://www.safetyandquality.gov.

to rehabilitation following an osteoporotic fragility fracture: A
review of the rehabilitation working group of the International
Osteoporosis Foundation (IOF) committee of scientific advisors.
Osteoporos Int 2022;33:527-40.

Cheung MY, Ho AW, Wong SH. Post-fracture care gap: a
retrospective population-based analysis of Hong Kong from
2009 to 2012. Hong Kong Med J 2018;24:579-83.

Kung AW, Fan T, Xu L, et al. Factors influencing diagnosis
and treatment of osteoporosis after a fragility fracture among
postmenopausal women in Asian countries: a retrospective
study. BMC Womens Health 2013;13:7.

Wang X, Xu X, Oates M, Hill T, Wade RL. Medical management
patterns in a US commercial claims database following a
nontraumatic  fracture women. Arch
Osteoporos 2022;17:92.

Harvey NC, McCloskey EV, Mitchell PJ, et al. Mind the
(treatment) gap: a global perspective on current and future

in postmenopausal

strategies for prevention of fragility fractures. Osteoporos Int
2017;28:1507-29.

Van Heghe A, Mordant G, Dupont}, et al. Effects of orthogeriatric
care models on outcomes of hip fracture patients: a systematic
review and meta-analysis. Calcif Tissue Int 2022;110:162-84.
Ho WW, Dai DL, Liu KW, etal. To investigate the effect and cost-
effectiveness of implementing an orthogeriatric intervention for
elderly patients with acute hip fracture: the experience in Hong
Kong. ] Am Geriatr Soc 2009;57:2153-4.

LauTW, Fang C, Leung F. The effectiveness of a multidisciplinary
hip fracture care model in improving the clinical outcome and
the average cost of manpower. Osteoporos Int 2017;28:791-8.
Kates SL, Miclau T. The fracture liaison service: its history,
current state, how it works, and future direction. OTA Int
2022;5(3 Suppl):e192.

Akesson K, Marsh D, Mitchell PJ, et al. Capture the Fracture:
a Best Practice Framework and global campaign to break the
fragility fracture cycle. Osteoporos Int 2013;24:2135-52.
Javaid MK, Sami A, Lems W, et al. A patient-level key
performance indicator set to measure the effectiveness of
fracture liaison services and guide quality improvement: a
position paper of the IOF Capture the Fracture Working Group,
National Osteoporosis Foundation and Fragility Fracture
Network. Osteoporos Int 2020;31:1193-204.

Chan DD, Chang LY, Akesson KE, et al. Consensus on best
practice standards for Fracture Liaison Service in the Asia-
Pacific region. Arch Osteoporos 2018;13:59.

303.

304.

305.

306.

307.

308.

309.

310.

312.

313.

314.

315.

316.

318.

319.

320.

# Guideline for Clinical Management of Postmenopausal Osteoporosis

IOF Map of Best Practice. Available from: https://www.
capturethefracture.org/map-of-best-practice.

Li N, Hiligsmann M, Boonen A, et al. The impact of fracture
liaison services on subsequent fractures and mortality: a
systematic literature review and meta-analysis. Osteoporos Int
2021;32:1517-30.

Wu CH, Tu ST, Chang YF, et al. Fracture liaison services improve
outcomes of patients with osteoporosis-related fractures:
a systematic literature review and meta-analysis. Bone
2018;111:92-100.

Wu CH, Kao 1}, Hung WC, et al. Economic impact and cost-
effectiveness of fracture liaison services: a systematic review of
the literature. Osteoporos Int 2018;29:1227-42.

McLellan AR, Wolowacz SE, Zimovetz EA, et al. Fracture liaison
services for the evaluation and management of patients with
osteoporotic fracture: a cost-effectiveness evaluation based on
data collected over 8 years of service provision. Osteoporos Int
2011;22:2083-98.

Wong RMY, Ko SY, Chau WW, et al. The first reported fracture
liaison service (FLS) for vertebral fractures in China: is muscle
the missing gap? Arch Osteoporos 2021;16:168.

Ho AW, Lee MM, Chan EW, et al. Prevalence of pre-sarcopenia
and sarcopenia in Hong Kong Chinese geriatric patients with
hip fracture and its correlation with different factors. Hong
Kong Med J 2016;22:23-9.

Wong RMY, Wong H, Zhang N, et al. The relationship between
sarcopenia and fragility fracture—a
Osteoporos Int 2019;30:541-53.

systematic review.

. Tricco AC, Thomas SM, Veroniki AA, et al. Comparisons of

interventions for preventing falls in older adults: a systematic
review and meta-analysis. JAMA 2017;318:1687-99.

Hopewell S, Copsey B, Nicolson P, Adedire B, Boniface G,
Lamb S. Multifactorial interventions for preventing falls in older
people living in the community: a systematic review and meta-
analysis of 41 trials and almost 20000 participants. Br ) Sports
Med 2020;54:1340-50.

Dautzenberg L, Beglinger S, Tsokani S, et al. Interventions
for preventing falls and fall-related fractures in community-
dwelling older adults: a systematic review and network meta-
analysis. ] Am Geriatr Soc 2021;69:2973-84.

Montero-Odasso M, van der Velde N, Martin FC, et al. World
guidelines for falls prevention and management for older
adults: a global initiative. Age Ageing 2022;51:afac205.

Tricco A, Thomas S, Veroniki AA, et al. Quality improvement
strategies to prevent falls in older adults: a systematic review
and network meta-analysis. Age Ageing 2019;48:337-46.
Clemson L, Stark S, Pighills AC, et al. Environmental
interventions for preventing falls in older people living in the
community. Cochrane Database Syst Rev 2023;3:CD013258.

. Li F, Harmer P, Fitzgerald K, et al. Effectiveness of a therapeutic

Tai Ji Quan intervention vs a multimodal exercise intervention
to prevent falls among older adults at high risk of falling: a
randomized clinical trial. JAMA Intern Med 2018;178:1301-10.
Jepsen DB, Thomsen K, Hansen S, Jorgensen NR, Masud T,
Ryg J. Effect of whole-body vibration exercise in preventing
falls and fractures: a systematic review and meta-analysis. BM)
Open 2017;7:e018342.

Leung KS, Li CY, Tse YK, et al. Effects of 18-month low-
magnitude high-frequency vibration on fall rate and fracture
risks in 710 community elderly—a cluster-randomized
controlled trial. Osteoporos Int 2014;25:1785-95.

Cheung WH, Mok HW, Qin L, Sze PC, Lee KM, Leung KS. High-

Hong Kong Med J | Volume 30 Number 2 (Supplement 2) | April 2024 | www.hkmj.org

43


https://www.ncbi.nlm.nih.gov/books/NBK553768/pdf/Bookshelf_NBK553768.pdf
https://www.ncbi.nlm.nih.gov/books/NBK553768/pdf/Bookshelf_NBK553768.pdf
https://www.capturethefracture.org/map-of-best-practice
https://www.capturethefracture.org/map-of-best-practice

% The Osteoporosis Society of Hong Kong &

321.

322.

323.

44

frequency whole-body vibration improves balancing ability in
elderly women. Arch Phys Med Rehabil 2007;88:852-7.
Slatkovska L, Alibhai SM, Beyene J, Cheung AM. Effect of
whole-body vibration on BMD: a systematic review and meta-
analysis. Osteoporos Int 2010;21:1969-80.

Bell BJJ, Pulle RC, Crouch AM, Kuys SS, Ferrier RL, Whitehouse
SL. Impact of malnutrition on 12-month mortality following
acute hip fracture. ANZ J Surg 2016;86:157-61.

Liu LM, Yang J, Yu X, et al. The role of perioperative oral

324.

325.

nutritional supplementation in elderly patients after hip surgery.
Clin Interv Aging 2015;10:849-58.

Avenell A, Smith TO, Curtain JP, Mak JC, Myint PK. Nutritional
supplementation for hip fracture aftercare in older people.
Cochrane Database Syst Rev 2016;11:CD001880.

Myint MW, Wu J, Wong E, et al. Clinical benefits of oral
nutritional supplementation for elderly hip fracture patients:
a single blind randomised controlled trial. Age Ageing
2013;42:39-45.

Hong Kong Med J | Volume 30 Number 2 (Supplement 2) | April 2024 | www.hkmj.org



