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Objective. Osteoporosisis rapidly becoming a major health problem in Hong
Kong with the ever-increasing population of elderly people. Itsimportance lies
in the predisposition to fragility fractures of patients with the disease. These
fractures incur morbidity and mortality to the elderly. Measures are needed to
reduce the prevalence of osteoporosis and the incidence of osteoporotic fractures.
A screening programme is potentially the way forward in achieving such agoal.
Study selection and data extraction. The need for, and the feasibility of, a
screening programme for osteoporosisin Hong Kong were evaluated. A compre-
hensive examination of the relevant issues was carried out within the framework
of the World Health Organization criteria on screening of diseases. Magjor stud-
ies from abroad and Hong Kong were discussed and the strength of evidence was
assessed.

Data synthesis. Osteoporosis satisfies some of the World Health Organization
criteriafor screening of diseases: it is a significant health problem, the natural
history is fairly well understood, and early detection is possible. Neverthel ess,
there remain unresolved issues related to the screening tests, the treatments
currently available, and the selection criteriafor treatment. Several therapeutic
options have been tested in trials. However, more work is needed to determine
whether, in addition to increasing bone mass, they reduce theincidence of fracture.
Moreover, the duration of therapy needed to achieve long-term benefit has yet to
be established. More studies are al so needed to evaluate the cost-effectiveness of
such a programme.

Conclusion. There undoubtedly needs to be a means of identifying individuals
who have osteoporosis and are susceptible to fragility fractures. However, based
on the currently available evidence, large-scale screening is not a valid option.
Before instituting such a programme in Hong Kong, more studies are needed to
determine the most appropriate and cost-effective way forward.
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Introduction

Osteoporosis is “a systemic skeletal disorder characterized
by low bone mass and microarchitectural deterioration of
bone tissue, with a consequent increase in bone fragility
and susceptibility to fracture”.! Osteoporosis per seis
asymptomatic. It is the resultant susceptibility to fracture
and the consequent morbidity and mortality that makeit an

important topic of health care today.

Osteoporosis is a major health problem in America
and Europe.? In Hong Kong, the health burden caused by os-
teoporotic fractures is escalating. As new treatment
options for osteoporosis become available, two questions
remain: who should be investigated and treated; and
should some kind of screening strategy be considered? A
successful screening programme identifies patients with
osteoporosis, thus allowing effective therapy to begin. This
reduces the prevalence of osteoporosis and incidence of
related complications. As the general public becomes more
health conscious, there may be an increasing demand for
services such asthe diagnosis of and treatment for osteopor-
0sis, in both symptomatic and asymptomatic individuals.
An dternative to providing such servicesin ademand-driven
and ad hoc manner is to take the initiative and invite at-risk
individuals to participate in a screening programme.

In 1998, a working group formed by several medical
societies and academic colleges published clinical manage-
ment guidelines for osteoporosis in Hong Kong.® In 1999
the Royal College of Physiciansin the United Kingdom also
issued clinical guidelines for prevention and treatment of
osteoporosis.* These guidelines focus on diagnostic and
therapeutic issues. The need for population screening was
also discussed briefly. Neither set of guidelines recom-
mended that population screening be carried out. In the
United States, however, the National Osteoporosis Founda-
tion (NOF) has recommended screening for osteoporosisin
women aged over 65 years.®

Thisreview addresses the issue in a systematic manner.
The evidence for and against an osteoporosi s screening pro-
gramme for Hong Kong is analysed. Results from local and
overseas studies are discussed. The suitability and feasibil-
ity of such ascreening programme is assessed according to
the World Health Organization (WHO) criteriafor effective
screening strategies (Box 1).6 A Medline search was carried
out to identify relevant publications, while evidence-based
reviews were obtained from the Cochrane library.

World Health Organization criterion 1

I s osteoporosis a significant health problem in Hong
Kong?

Epidemiology of osteoporosis and fragility fractures
The number of people suffering from osteoporosisin Hong
Kong is unknown. However, results from local studies
indicate that the prevalence of the disease might be similar

Screening for osteoporosisin Hong Kong

Box 1. Principles for a disease-screening programme based
on World Health Organization criteria

1) The disease should be a significant health problem

The natural history of the disease should be understood

Suitable screening tests should be available

The disease should be detectable at an early stage

Screening tests should be acceptable to the population to

be tested

(6) Accepted treatment should be available for patients with
the diagnosed disease

(7) The criteria for selecting patients for treatment should be
well established

(8) Facilities for diagnosis and treatment should be available

(9) Cost of diagnosis and treatment should be economically

balanced relative to the whole medical expenditure

The process of case finding must continue beyond the

period of screening

(
(
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to that of western countries. One cross-sectional study of
769 community-based femal e subjects in Hong Kong found
that the mean bone mass of women over the age of 60 years
was 30% lower than that of young healthy women.” More
than 50% of women over the age of 70 years had the dis-
ease. The study concluded that the prevalence of osteoporosis
in Hong Kong increased exponentially with age. With the
increasing size of our elderly population, thediseaseislikely
to become amgjor health problem.

Osteoporosis predisposes individuals to fragility
fractures. Theseresult in significant morbidity and mortality.
The association between osteoporosis and increased
fracture risk is based on alarge number of prospective and
case-control studies that have correlated bone mineral
density (BMD) with fracture risk. A meta-analysis of such
studies suggested that the predictive value of BMD for frac-
tureisat least as good as that of blood pressure for stroke.®
It is nevertheless important to emphasise that the use of
BMD aloneto assess fracture risk has a high specificity but
low sensitivity. The low sensitivity (approximately 50%)
means that half of all osteoporotic fractures will occur in
women said not to have osteoporosis.*

Burden of osteoporosis on the health care system

The impact of the increasing prevalence of osteoporosis
can be judged by the overall fracture rates. The hip fracture
rate in Hong Kong has been rising over the years and
appears to be catching up with the figures from the West.®
Table 1 shows the age-specific hip fracture rates in Hong
Kong for men and women in 1966, 1985, and 1991. Mean-
while, the prevalence of vertebral fractures among Chinese
women aged 70-79 years was 29%. Thisis similar to that
for American Caucas ans.® Current projectionsindicate that
in the year 2015, 5293 women and 2349 men will have a
hip fracture.®

World Health Organization criterion 2

What do we know about osteoporosis and osteoporotic
fracture?

Natural history of osteoporosis

Bone loss in postmenopausal women and older men rep-
resents an imbalance between rates of resorption and
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Table 1. Age-specific hip fracture rates in Hong Kong people (per 100 000 population) for three different decades®

Men Women
Age-group (years) 1966 1985 1991 1966 1985 1991
40-49 6 13 9 7 11 6
50-59 16 28 27 22 32 26
60-69 67 54 73 54 135 112
70-79 224 339 321 173 501 581
>80 321 1156 1191 716 1521 1916

formation, or ‘uncoupled’ bone remodelling.** The con-
sequenceisapaucity of qualitatively normal bone, reduced
mechanical strength of the skeleton, and increased fragility.
Reduced peak bone mass is a major factor in the develop-
ment of osteoporosis. Individuals with higher peak bone
mass have more reserve later in life.'2!® Both genetic and
environmental factors influence peak bone mass. Studies
on twins and relatives of women with osteoporosis show
that 50% to 80% of the variance of spinal and hip BMD is
due to genetic factors. Calcium intake and physical activity
during growth significantly influence peak bone mass.
Individua swith ahistory of low calcium intake have ahigher
risk of developing osteoporosis.'2

Fragility fracture—risk factors other than low bone
mass

Osteoporosis is not the sole cause of fractures and not all
osteoporotic patients suffer from fractures. Inameta-analysis
of studies on how well BMD predicted occurrence of
osteoporotic fractures, Marshall et al® demonstrated that
the population attributable risks (Table 2) for adrop in BMD
of 1 standard deviation (SD) below age-adjusted meanswere
between 21% and 36%, depending on the lifetime incidence.
In fact, there are multiple risk factors for hip fracture. In
one prospective study these were identified as change in
eyesight depth perception, change in weight, walking for
exercise, anticonvulsant therapy, benzodiazepine use,
history of fracture, and so forth.** Some of these factors
may act by reducing bone mass, while others may act by
influencing characteristics of bone other than density or by
increasing the risk of falling. The study clearly indicates
that even if we do treat osteoporosis successfully, fractures
associated with other risk factors may still occur.

World Health Organization criteria 3-5

Diagnostic tests for osteoporosis

Diagnosis using bone mineral density

Quantification of BMD can be achieved by X-ray ab-
sorptiometry, photon absorptiometry, and quantitative
computed tomography. The most commonly used method
for measuring BMD is dual energy X-ray absorptiometry
(DEXA). Itisfast, precise, and has arelatively low absorp-
tive dose compared with other methods.

World Health Organization definition of osteoporosis—
the pros and cons

In 1994, a committee of the WHO defined the criteria for
the diagnosis of osteopenia and osteoporosis using BMD
measurement.'’ They are based on the patient’s comparison
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Table 2. Sensitivity, specificity, positive predictive value, and
population attributable risks for a cut-off point in bone mineral
density of 1 standard deviation below age-adjusted means asso-
ciated with three different lifetime incidences of hip fracture®
Relative risk of hip fracture is assumed to be 2.6 per 1 standard
deviation decrease in bone mineral density

Lifetime incidence (%)

3 15 30

Sensitivity (%) 47 37 34
Specificity (%) 83 88 89
Positive predictive value (%) 9 36 58
Population attributable risk (%) 36 26 21

with mean peak adult bone mass (PABM) and use a stand-
ardised score (T-score).

(Patient’s BMD) - (Mean BMD of the young
normal reference population)

T-score =
SD of the BMD of the young normal
reference population

Osteoporosis is diagnosed when a patient’s BMD is
2.5 SD below the mean PABM of the young normal refer-
ence population. The WHO further created a second
category of osteopenia for patients with low bone mass
(T-score between -2.5 and -1.0) to include individuals with
a smaller reduction in bone mass who may also merit
attention.

The cut-off point of 2.5 SD below mean PABM is based
on epidemiologica data derived from a population of post-
menopausal Caucasian women, 50% of whom had already
suffered a fragility fracture. The WHO criteria provide a
simple objective diagnostic reference for clinicians to use.
They also stress the importance of early diagnosis of low
bone mass (osteopenia) before first fracture occurs. The
disease can be diagnosed at an early stage based on these
criteria.

One limitation of the criteriais that they may not be
applicable to people of other races. There are limited
epidemiological data on the correlation between fracture
rates and BMD in Asian populations. However, |ower
bone mass has been associated with a high fracture rate in
women in Hong Kong'® and among Japanese women in
Hawaii.**?° Another limitation of the WHO criteriaiis the
need for a local PABM reference database. In Hong
Kong, reference databases of BMD for Chinese women of
different age-groups have been established in a number of
local studies.”?*?? Though such databases would certainly
be valuable in future screening programmes, it should be



noted that differences exist among these databases. This
could be due partly to the use of machines from different
manufacturers.? It may also reflect, however, the difficulty
of establishing a common reference database for different
institutes. In addition, more than one reference database
may be needed due to the heterogeneity of the Hong
Kong population. For instance, it is not known whether
people of northern Chinese ancestry have a similar bone
mass to those of southern Chinese ancestry. More studies
are needed to evaluate such issues.

Quantitative ultrasound

A new method for measuring quality of bone is quantitative
ultrasound (QUS). It has the advantages of being portable
and radiation-free. Quantitative ultrasound does not
measure BMD directly. It measures broadband ultrasound
attenuation (BUA) and speed of ultrasound (SOS) which
can be correlated with BMD. The microarchitecture of the
bone may also be assessed using QUS.

In one Hong Kong study, Kung et alZ found that QUS
was able to differentiate between osteoporotic and non-
osteoporotic Chinese women. In this study, lower BUA and
SOS parameters were also associated with increased risk of
vertebral fracture even after adjustment for BMD and other
confounding factors. When the WHO threshold of T-score
<-2.5was used as a cut-off, QUS was equivalent to BMD in
correctly identifying patients with osteoporotic vertebral
fractures. This suggests that similar criteria could be used
for QUS diagnosis of osteoporosis. However, resultsfrom a
subsequent study comparing BMD measurement with
DEXA and calcaneal QUS parameters using three different
ultrasound devices suggest some modification of the
criteriamay be needed.?* Improvement is a so needed in the
ability of QUS to detect bone loss during the perimeno-
pausal period. One study found that although QUS par-
ameterswere predictors of osteoporosis diagnosed on DEXA
in perimenopausal women, a high false positive rate limits
its use as the sole diagnostic technique. Ancther limitation
of QUS isthelack of precision as estimated by intrasubject
coefficient of variation (CV).?® The short-term CV isre-
ported to be 1% to 5% for BUA and less than 1% for SOS.
In contrast, the reproducibility of BMD measurement using
DEXA ishigher, with aCV between 0.9% and 1.4%.%"

Regardless of the screening method, whether it is
acceptable to the population cannot be judged from the arti-
ficial settings in previous diagnosis or treatment trials.
Though the investigative tools for measuring bone mass
are non-invasive, a prospective pilot or feasibility study is
needed to determine whether a screening programme will
be accepted by mainly asymptomatic individuals.

World Health Organization criteria 6-8
Prevention and treatment of osteoporosis

A number of drugs are currently thought to be effective for
the prevention or treatment of osteoporosis. These include

Screening for osteoporosisin Hong Kong

hormone replacement therapy (HRT), bisphosphonates,
fluoride, calcium, vitamin D, calcitonin, parathyroid
hormone, and selective oestrogen receptor modulator
therapy. Though one of the goals of a successful treatment
isan increasein BMD, it is the key end-point of fracture
rate that is important. The following discussion will con-
centrate on drugs that have been more extensively tested
and studies in which fracture was used as the end-point.

Hormone replacement therapy

Results from several randomised controlled trials have
demonstrated the beneficial effects of HRT on BMD. One
such study is the Postmenopausal Estrogen/Progestin
Interventions Trial, which showed a1.7% loss in hip BMD
in the placebo group compared with a 1.7% gain in the
treatment group.® The effect of HRT on BMD was dose-
dependent and was more marked on the vertebrae than
the hip.?®

Most of the evidence of the effect of HRT on reducing
the likelihood of fracture is, however, derived from obser-
vational data. The Study of Osteoporotic Fractures
examined a sample of postmenopausal women and found
that current users of oestrogen had a 40% reduction in inci-
dence of hip fracture and a 61% reduction in incidence of
wrist fracture compared with women who had never used
HRT.® The beneficia effect was more marked in women
who began HRT within 5 years of menopause. Such
benefits were not confirmed in The Heart and Estrogen/
Progestin Replacement Study.®* This study was a second-
ary prevention trial of HRT on the occurrence of nonfatal
myocardial infarction or cardiac death among 2763 post-
menopausal women. Only 408 subjects had BMD meas-
ured and fewer than 20% were osteoporotic. When the
secondary end-point of fractures was assessed, no benefit
was seen after 4 years of HRT. The study, however, had
limited power to detect reduction in fracture risk.

The effect of hormone replacement on fracture risk has
been assessed in only afew randomised controlled studies.
Lufkin et al?® studied a group of postmenopausal women
who had already suffered osteoporotic fractures. Patients
were treated with transdermal oestradiol or placebo. The
treatment group showed a 61% reduction in fracture risk
over the following year compared with the placebo group.
In another randomised controlled study of postmenopausal
women, 464 subjects were randomly assigned to treatment
with HRT (sequential combined oestradiol and cyproterone),
vitamin D, HRT and vitamin D, or placebo.®? During the
4-year triad there was significant reduction in non-vertebral
fractures in the women treated with HRT alone and those
treated with HRT plus vitamin D.

The beneficial effects of HRT attenuate after the treat-
ment is discontinued. It is hence necessary to continue
HRT on along-term basis to maintain protection against
osteoporosis. Since the risk of fracture increases with age,
the corollary isthat patients may well need to continue HRT
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into their 70s. Yet the question is, how long could one take
HRT before the potential risks of breast carcinoma and
thromboembolism outweigh the benefit of reduced fracture
risk? Furthermore, it isimportant to note that although HRT
has for some years been approved by the Food and Drug
Administration (FDA) for both prevention and treatment of
osteoporosis, recent FDA-approved labelling changes for
HRT have altered the indication to prevention only.

Bisphosphonates

Intermittent cyclical etidronate was found to increase BMD
and decrease vertebral fracture rate in some studies in the
early 1990s.%* The studies, however, have been criticised
for the relatively small number of patients recruited.
Furthermore, both trials used fracture per 1000 patient-years
(fracture rate), instead of actual fracture incidence or
number of patients with fracture, in data analysis. Thisis
now deemed inappropriate asit is based on the assumption
that occurrence of one event does not increase the likeli-
hood of a subseguent event, which is obviously not true for
osteoporatic fracture.®

Alendronate has also been tested extensively in several
clinical trials.® Resultsfrom onelocal study (n=70) showed
that alendronate treatment for 1 year increased the BMD of
spineand hip by 5.8% and 3.4%, respectively, in osteoporotic
Chinese women.*” The drug was well tolerated by the
subjects. In the Fracture Intervention Trial conducted in the
United States, 4432 postmenopausal women with low
BMD (T-score <-1.6) without pre-existing fracture were
randomised into alendronate or placebo treatment groups.®
Both groups were treated with cal cium supplementation if
daily intake was below 1000 mg. After 4 years of treatment,
the risk of clinical fracture (ie fracture that needs medical
attention) was reduced by 14% with alendronate therapy.
Radiological vertebral fracture was decreased by 44%.
More importantly, the trial showed that in women meeting
the WHO criteria for osteoporosis, ie T-score <-2.5, the
clinical fracture rate was reduced by 36%. This shows that
15 patients need to be treated in order to prevent one
fracture. There was no significant reduction in fracture risk
in women with higher BMD.

Risedronate is a new bisphosphonate and, at a dose of
5 mg daily, it was shown to be beneficial in two randomised
controlled studies of postmenopausal women with established
osteoporatic fracture.® Furthermore, the results of alarge
study investigating the efficacy of risedronate 2.5 mg or 5mg
daily in primary prevention of hip fracture have recently been
published.** Results from the latter study demonstrate that
risedronate reduces the risk of hip fracture among elderly
women with osteoporosis confirmed by BMD measurement.

Calcitonin

When administered subcutaneously, intramuscularly, or
intranasally, calcitonin has been shown to increase BMD.
In one non-blind study, it decreased vertebral fracture
rate.*? A review of data on the effects of calcitonin on
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fracture rates was published in 1999. It suggests that the
relative risk of any fracture in acalcitonin-treated patient is
0.43 when compared with individuals receiving no treat-
ment. When data from studies identifying patients with
fractures, rather than number of fractures, were pooled, the
relative risk was reduced to 0.74.

Calcium and vitamin D

Studies in Caucasian and Oriental populations have
shown that low calcium intake is associated with low bone
mass.**% |n a separate study of Chinese women in Hong
Kong, daily calcium supplementation of 800 mg and a
weight-bearing exercise programme resulted in a 5%
increase of femoral neck BMD after 1 year.*

Reid et al* assessed the effects of calcium supplemen-
tation of 1.2 g daily in Caucasian women aged over 60 years
who normally consumed less than 1 g of calcium a day.
Thistreatment resulted in a 59% reduction in new vertebral
fracture in women who had such fracture at baseline. Other
studies have demonstrated that vitamin D or its metabolite
prevents bone mass loss and reduces fracture rate.*® These
trialswere, however, either small, non-blind, or did not have
aplacebo group. The combination of calcium with vitamin
D appears to give more consistent results.*

Raloxifene

Raloxifene is a selective oestrogen receptor modulator. It
has mixed oestrogen-agonist and oestrogen-antagonist
activity. Unlike HRT, it does not promote endometrial growth.
In a placebo-controlled study of 601 postmenopausal
women, raloxifene increased BMD of the hip and lumbar
spine by 2% and 3%, respectively, after 2 years.*” The drug
was well tolerated and there was no significant differencein
side-effects between the treatment and placebo groups. In
the 3-year Multiple Outcomes of Raloxifene Evaluation
study, ral oxifene reduced the incidence of vertebral fracture
by 30% to 50%.% Theinvestigators did not observe a signifi-
cant reduction in hip fractures. The study was designed with
the power to detect vertebral fractures but not hip fractures,
however. The latter occur at a much lower rate.

Evidence-based medicine in prevention and treatment
trials

It is notable that areview in 1998 of results from trials of
osteoporosis prevention and treatment focusing on fracture
risk reduction showed that only 2 out of 35 published
studies demonstrated benefits.®® The review used five cri-
teria (Box 2). Only one study of alendronate treatment and

Box 2. Five criteria used by Meunier® to assess the validity of
results of studies on the effects of drugs on fracture reduction

(1) Fracture must be the primary end-point of the study

(2) The study should be double-blind

(8) Relative risk and statistical significance must be com-
puted using the patients with fracture method as opposed
to the fracture rate method

(4) Consistent results should be reported for the same agent
in different trials

(6) The study should be published in a peer-reviewed journal




another on treatment with vitamin D plus calcium fulfilled
all of them.*“° Several new treatment trials have since been
published but few fulfil the criteria of the review and its
conclusion remains valid. It is possible that the criteria
used were too stringent. However, these same criteria may
be useful for assessing the results from future trials.

Are the treatments acceptable to our population?

It is possible that Chinese women would not accept HRT,
partly because of cultural reasons but also because of fear
of breast cancer and the return of menstruation.>® A
randomised controlled trial was performed recently to in-
vestigate the effects of various dosages of oestrogen on the
BMD of postmenopausal women in Hong Kong.! The study
(n=105) reported awithdrawal rate of 12.4%. The reasons
cited included side-effects, loss to follow-up, and voluntary
withdrawal. Such a withdrawal rate is not high compared
with studies el sawhere on the use of bisphosphonate (20%
withdrawal rate) and ral oxifene (25%).452 Alendronate was
well tolerated in one local trial but acceptability of other
treatment options has not been assessed in Hong Kong.*

Patient selection criteria for screening and treatment
In theory, all postmenopausal women and all men over a
certain age could be screened. This, however, would im-
pose a heavy workload and financial burden on the health
care system. In 1995 the population of postmenopausal
women in Hong Kong was estimated to be 700000.% The
target population can be made smaller by increasing the age
of entry and screening only those with a known risk factor.
Appropriate criteria would improve the effectiveness of
the screening programme. Furthermore, they would also
prevent the misuse of DEXA, excluding inappropriate
candidates such as young women without any risk factor
for the disease.

The NOF in the United States recommends that women
meeting any one of the five categoriesin Box 3 be tested for
BMD.? Selection of women aged 65 years or older without
additional risk factors is partly a result of cost-benefit
analyses, as women at this age are entering the highest
period of risk for hip fractures.® It should be noted that the
NOF guidelines were based largely on data for postmeno-
pausal Caucasian women and whether they are equally
applicablein Chinese women and men is uncertain.

Box 3. The recommendations of the National Osteoporosis
Foundation on who should receive bone mineral density testing
They apply only to women, and testing is never indicated unless
the results could influence a treatment decision

(1)  All postmenopausal women under age 65 who have one
or more additional risk factors for osteoporotic fracture
(other than menopause)

(2) All women aged 65 and older regardless of additional risk
factors

(8) Postmenopausal women who present with fractures (to
confirm diagnosis and determine disease severity)

(4) Women who are considering therapy for osteoporosis, if
bone mineral density testing would facilitate the decision

(5) Women who have been on hormone replacement therapy
for prolonged periods

Screening for osteoporosisin Hong Kong

There is no consensus on who should be treated after
the screening procedure hasidentified patientswith low bone
mass. Though the WHO cut-off of T-score <-2.5 can be used,
it isimportant to emphasise that fracture risk is a gradient
and T-score <-2.5 should not be taken as a threshold. Indi-
viduals with osteopenia (T-score between -2.5 and -1) also
benefit from therapy that delays or prevents progression to
osteoporosis.

World Health Organization criterion 9

Do we have the facilities and financial resources for
screening for osteoporosis?

Currently, certain public and some private organisations
possess DEXA or QUS equipment. Nevertheless, should
there be a screening programme, more resources would be
needed to cope with the demand. Based on 1995 demo-
graphic data, the estimated cost of screening al postmeno-
pausal women with DEXA is HK$323 million.® The
additional costs of treating the osteoporotic patients
identified were not calculated. In 1995 the total expenditure
for acute care of hip and vertebral fractures was HK$189
million. The economic loss associated with the fractures
was not known. On their own, these estimates are not enough
to shed light on the cost-effectiveness of a screening pro-
gramme for osteoporosis in Hong Kong. A detailed study
which takes into account the medical, social, and economic
aspects of osteoporosis and osteoporotic fracture is needed
to fully evaluate thisissue.

World Health Organization criterion 10

Theissue of postscreening identification
Osteoporosis identification must continue after the initial
screening programme. As the bone mass decreases with
advancing age, a single measurement may not be enough to
predict anindividua’sfuturerisk of osteoporosisand fracture.
Other common diseases in the elderly population, such
as stroke and senile dementia, may emerge and increase the
risk of fall and fracture. In addition, the response to treat-
ment for osteoporosis may vary from patient to patient.
Regular monitoring is needed to ensure the best possible
outcome. Poor compliance may also be a problem. Unless
patients are followed up with objective assessment to treat-
ment response, non-compliance may go undetected. Further
studies are needed to determine the frequency of repeated
BMD measurements in patients treated for osteoporosis.

Discussion

There is little doubt that osteoporosis is an increasing
problem for our ageing population. The impact of this dis-
ease on our health care system should not be under-
estimated. Would a screening programme for osteoporosis
solve the tremendous problem facing us? The reasons for
and against implementing such aprogramme in Hong Kong
are summarised below using WHO criteria for a screening
programme.
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Reasons for a screening programme

(1) Theincreasing size of the elderly population inevi-
tably means an increasing prevalence of osteoporosis
and, in turn, fragility fractures. Thisis evidenced by
the current trend in incidence of hip fractures. The
total costs of treating such fractures, and the associ-
ated morbidity and mortality, can be enormous.

(2) Our understanding of the natural history of osteo-
porosisisincreasing. The genetic and environmental
factorsinvolved in the devel opment of osteoporosisare
being identified and becoming better understood.

(3) The WHO criteriafor diagnosis of osteoporosis are
widely accepted. These criteria provide guidance not
just within the context of clinical trials but also in
day-to-day patient care.

(4) Equipment is available for measuring BMD. New
techniquesin QUS may, in future, provide alternative
means of diagnosing osteoporosis.

(5) The efficacy of therapeutic agents for treating osteo-
porosis has been extensively studied in clinical trials.
Results from anumber of studies have shown that treat-
ment can increase BMD. Some studies have also dem-
onstrated a reduction in fracture rate after treatment.
These drugs appear to be generally well tolerated.

Reasons against a screening programme

(1) Although osteoporosis is undoubtedly associated with
increased risk of fracture, it is neither the direct nor
the only cause. Other contributing risk factors for falls
intheederly are equaly, if not more, important. In add-
ition, BMD has arelatively low senditivity for predict-
ing fracture. It is therefore possible that screening for
osteoporosis by BMD measurement may not necessar-
ily significantly reduce the incidence of fractures.

(2) A widely accepted database of our normal peak bone
mass needs to be established and incorporated into
the DEXA equipment for accurate diagnosis based on
the WHO criteria. This may not be feasible, especialy
if different organisations are using machines from
different manufacturers.

(3) Thesdlection criteriafor treatment after a diagnosis of
low bone mass have not been well defined. Should a
patient with osteopenia be treated rather than just
those with osteoporosis? The patient may benefit but
the total costs may be enormous if everyone with
osteopeniais treated.

(4) The appropriate duration of therapy has not been
determined. In addition, more data are needed to
establish whether treatment significantly reducesthein-
cidence of fragility fracturesaswell asincreasing BMD.

(5) Osteoporosiswithout fractureisasymptomatic and may
result in poor patient compliance.

(6) Thereisno consensus on the frequency of monitoring
BMD after treatment has been initiated.

(7) The cost-effectiveness of such a programme has not
yet been determined. Furthermore, many of the new
drugs for treating osteoporosis are expensive and may
not be widely available due to budgetary restriction.
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Conclusion

Available evidence supportstreating established osteoporosis
in individual cases. Nevertheless, there remain important
issues to be resolved when deciding whether population
screening should be instituted. Based on the evidence
currently available, a screening programme for the popu-
lationisnot avalid option. The need for acost-benefit analy-
siscan never be overstated. In the current climate of financia
congtraints, there isalack of resources for the treatment of
established osteoporosis. There are no available funds for
testing the BMD of large numbers of postmenopausal
women. A properly conducted cost-benefit analysis could
provide some guidance to both physicians and administra-
tors on the most appropriate and cost-effective way forward.
Meanwhile, other research should focus on the key end-point
of fracture or alternatively study the reduction of multiple
risk factors of fracture thoroughly. Ultimately, the problem
of osteoporosisisjust one of the issues in the care of our
ageing population, the very nature of which dictates a
well-rounded and multidisciplinary approach.
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