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INTRODUCTION

The meetlng was opened by Dr E.N. Chigan, Directer of the Division of Noncommunlcable
Diseases. The Importance of developing an improved strategy for health promotlion, educatlon
and research inlo osteoporosls was stresged. Effective methods of preventlon and Lreéeatment
are urgently required because osteoporosis ls now a major challenge Lo worid health, and will
make ever Increasing demands on resources. The WHO welcomed the Initiatives and intereats of
the Furopean Foundation for Osteoporesis and Bone Disease {(EOPFY and che NWatlomal Imstltute
of Arihritis and Musculoskeletal and Skin Diseases, NIH (NIAMS) In formulating these
slrategies.

This Consultation recognizes the lmportance of invelutional bome loss in bolh aexes.
Whereas post-menopausal osteoporosis is the major ¢oncern of this report, it wishes ta
emphasize the Increasing importance of ostecporosis In men as well as women. Inereased
longevity of the male populatlon will have a major negative impact on skeletal health. In
gome studies the age-agpe¢lfic incidence of osteoporotic fracture appears Lo be rising, a
further reason for coucern ln hoth sexes. In addition, secondary causes of osteoporoals such
as ihe use of corticosternids are also of Inereasing importance to both sexes in various
Mamber States.

Background to Jolnt Consultation

This Consultation arises from the working relationshlp between WHO and EOPF and the
contacts between these organizations with NIAMS and the National Ostecporosis Foundation
(USA).

The objectives of the meeting and this report are Lo review present knowledge and
¢llnlcal practice of relevance to osteopotosls ln order to:

(a) identlify deficiencies in our knowledge which require further study or research
Inltlatlves, partlcularly on an internatlonal scale;

idantlty areas of knowledge where meetings of experts should provide detailed information
L0 &selat Member Stales and international health organizatioms 1n formulating health
policies and establishing standards for the prevention and management of osteoporosla;

(¢) identify and agree upon common knowledge which ghould be made known to Member States.

These aims are 1o accord with WHA Resolution 28.82 (1975): (&) to support studies on the
biology, epldemlology and prevention of rickets, osteoporosis and osteomalacla; and (b} to
conslder the posgibility of reviewing calcium requirements. These objectives are alszo In
line with the more recent WHA Resolution 38.31 on collaboration with Nongovernmental
Organizations in implementing the Global Strategy for Health for All.

2. REVIEW OQF WHO ACTION

The meeting discussed the Speclal Programme for Research on Aglug convened jointly last
year between NIA (NIH) and WHO at Bethesda. This programe has developed a Sclentiflic
Programme For Research onm Aging (SPRA}, a component which ls concerned with age-related
nutritional changes and osteoporosls. Specific research proposals have been formulated, but
have nol yet been implemented. These ineclude cross—natlonal studies of age-speclfic fracture
rates, bone density, nutrient L[ntake, bonme turnover, calclum absorption and obligatory losses.
Objectlves ralher Chan mechanisms have been outlined and a further meeting ls scheduled. It
was recognlzed that although thare had beem limlited consuliation with WHQ headquarters,
improved communication in the future would enhance research opportunities on an internatlonal
scale.

The meeting then reviewed the MEDOS Study (Meditertanean Osteoporosls Study), sponsored
jolutly by the EOPF and WHO and funded by Sandoz Pharmaceutical Company. The Study has two
COMpPONEnts . The first is Lo agquire accurate Information from Minmistries of Health (or
equivalents) in all European countriss on the incidence of hlp fracture. The second part of
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the Study presently in progress is concerned with demographic and other factors surrounding
hip fracture in six nations (14 centres) throughout Southern Europe. From thls prospective
case control gsrudy, It is hoped to ldentify purative risk factors and to detervmine their
relative importance in different communities recognlizing the disparate age—specific incidence
rates throughout Europe for hip fracture. Similar studies are iun progress in the USA. The
guestionnaire and the methodology used in the USA will be made available to WHO headquarters.

3. REVIEW OF EPIDEMIOLOGY

Ostenporotic fractures ave wost ¢ommon among women in Northern Europe and North America.
Hip fractures are the most important type and result in 3207 ewcess mortality and 2-5 weeks
of nospitalization in Furope and North America. They are also lmportant causes of morhidity,
resulting in impaired mobility and the naed for sheltered accommedation. The age—-specific
incidence of hip fractures ls highest among women In Northern Europe and the United States,
somewhat lower in Central Europe, and lowest in South African blacks and Malaysians and
Chinese iu Singapore. Racial differences within couvutries suggest that some of this
variatlion is due to genetic factors. The age—specific incidence of hip and other fractures
has been Ilncreasing throughout the Buropean countries in which this has been studied, but this
trend has not yet been confirmed in the United States and has not been studled outside of
these regions. Some studies suggest that the rise has been greatest ln women over age 73,
but the reasons for this increase is oot konown and may not be related solely to changes in
bone mass. They are most likely to be due to changes In a combination of factors such as
mobility, nutrition and addlitional skeletal factotrs. Further research ia needed to determine
their individual and combined importance.

There are also large gaps in our knowledge of the Incidence and burden of ostegporosls in
many regions, particularly outside of North Europe and the United States. In particular,
there are scant data about rates of hip, vertebral and other fractures in Asia, Latin America,
Africa and the Middle East. In order to help differentiate between genetic and envirommental
influences such studies will require complete ascertainment of fractures in populations from
within the same country but from different regions. The Mediterranean Osteoporosis Study
(MEDOS)} is in the process of describing the Incidence of and risk factors for hip fractures in
countries along Northern rim of the Mediterranean.

Several types of data are necessary to understand the differences in incidence rates
between countries, and over time. In particular, information is required on bone mass and
the relationghlp between hone mass and fracture In different regions; the prevalence of risk
factors in populations, and the relarive risk of specific types of osteoporotic fractures due
to these risk factors. To bhe comparable, these data must be collected In a standardized
fashion.

Several problems previously encountered in obtaining epidemiological informationm from
some developlng countrles were reviewed. Thege Included inaccuracies of age estimates,
diagnosis and reporting and inadequate sampling due to homelessness, variable clinical
facilities and cultural habits.

4. REVIEW OF SCREENING

The genaral princlples of scereenlng of Individuals and populations af risk from
osteoporosis were discussed with respect to the available methodelogy, the populations to be
sereenad, the galns to be made from screening (which would depend upon natlonal resources),
the power of interventions and the specifleity and sensitivity of the jinstruments used for
soreening. Tt is recognized that the approach o sereening of an Individual will differ from
the approach of health care agencles where the care of populations is the prioerity.

Screening techniques in the USA are more geared to their predictive value in individuals
rather than to populatlicns, whereas the needs of many Member States are to develop cohesive
national policles for populations. The Consulration is not aware of national strategies
being developed for populations and felt that this is an important area for further
development. In developing such strategles, the c¢ruclal depeundence upon good epldemiological
Information es well as the health care meeds of individual natlons was emphasized.
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Iaportant factors for the risk of developing osteoporosis in later life are the peak bone
miss or density at maturity and the rate of bone loss thereafter. Screening technlques Lo
assoss the risk of osteoporosis might include, therefore, the measurement of peak bone mass
and an eatimatlon or measurement of the subsequent rate of bone loss. Such estimates might
be made by dlrect measurement or inferred Indirectly fyom demopraphic features or by
biochemleal tests. The age of attainment of peak bone mass Ls uncertain, but In women Is
likely to be between the ages of 30 and 40. After peak bone mass has been reached, both men
and women lose bone. In men, small losses occur throughout later life, wheteas accelerated
bone loss occurs in women In the years around and after the menopause, so that the age=
adjusted trisk of fracture ls much greater in older women than in men. Measurements of bone
masz and rates of bone loss are now both possible. Physlcal techniques with asufficlent
accuracy include single and dual photon absorptiometry, x-ray based absorptlometry, computed
tomography, and gamma camers based absorptiometry.

For this reason screening for risk of osteoporosis mlght include the determination of
peak bone mass, and in women the measurement also of the subsequent rate of bone loss after
the menopause. The advantages and disadvantages of the different physical methods have not
yet been completely resolved- There Lz also no agreement ags to whether perlpheral
measurements (e.g. at the focearm) are as specific or sengltlve as measurements at the gplne
or the hip. In addition, repeated measurements to measute rates of loss vequlre very preclse
techaiques or long periods of observation due to the small inherent changes observed with
Lime. Rates of bone loss can be estimated by measuring blochemlcal indices of bone turnover
from urine aund serum samplas. Whereas such methods can identify 'fast bone losers' from
'slow bone losers' precisely and sensitively, thelr long-term predietive value i3 not known.

A nunber of rigk factora have been ldentifled which are assoclated with hip fracture
(e.g. race, sex, family history, smoking, use of certaln medliclnes, premature menopause ab¢.) .
These may variously provide indices of peak bone mass, duratlen and rates of bone loss, and
1lablllty to falls. Their value in screenlng programmes is not well establlshed, nor too s
their powar in other types of oateoporotic fracture.

The potential of demographic, blochemical and physical methods to predlet bome strength
were dlscassed in relation to ¢llnical and epidemiologlcal work. It Is recognized that the
applicablility, sensitivity aud speclficity of these methods require much more research which
should include the development of new technigues, particularly markers of skeletazl disease.
Several prospectlve studles have been completed utilizing some of the potenitial methods of
screeaing and others ate underway in the United States, Australla and Europe. Desplie the
limitations of the current screening tools, it 1s recognized that In view of the pressing
problems of osteoporosis, particularly in the Western World, health care policles need to be
developed and applied using the information available today rather than to walt for
proapective studles which may require many years to complete. Prospective studles of the
value of screening techniques are, nevertheless, Important both for primary and secondary
prevantlon, and approprlate measures should be taken for their Initlation.

5. REVIEW OF FACTOES OTHER THAN RONE MASS

Whereas bone masa/density was recognlzed as the single most Important determinant of
skeleval fragility, it was noted that cumulative trabecular discontinuities and alreratlonas in
bone tissue composltion {e.g. fatigue damage) may contribute to skeletal weakenilng In
osteoporosls. These causes of fragility are well recognized as causes of fallure In man-made
structures and are known to occur in bhone as well. They are thought to be important to Lhe
world osteoporosis problem because:

a) they may explain ethnic and national dlfferences in fracture rates If such exist that
cannol be accounted for by differences in bone mass alone; and

b) at least one of them - fatigue damage — may be more amenable to Intervention and raversal
than would mass loss.




NCD/OND/OSTEQ/88. 1
page 5

For countries with large populations of oclder women who already have low bone mass,
repalr of fatigue damage (if this can be achleved) could produce a greater reduction In
fracture Incidence and thus morbldiry and aedical costs than would any known means for
ingreaslng bone mass. Finally, the role of such factors ls likely to assume greater
importance with progressive bone loss and could have, therefore, a variable impaci on
screening technliques and programmes almed at populations of different age aud bone fragility.

Extraskeletal factors also contribute to osteoporotic fracture. These factors include
falls, the circumstances producing falls, and the nature and efficiency of protective
reflexas. The role of extraskeletal factors is likely to be greater in the case of hip
fracture than in vertehral fracture, but few studies have investigated this luportant area.
Available evidence suggests that extraskeletal factors assume increasing importance with
advancing age.

6. REVIEW OF NUTRITIONAL ASPECTS OF RELEVANCE TO OSTEOQPOROSIS
Caleium

The Consultation reviewed the difficulties of assessing the amount of caleium that was
optimal for skeletal health at various stages of life, and the uncertain relatlonship of
nutrient intake to subsequent fracture risk. These problems arose becauge of the Indlirect
nature by which these questlons ¢ould be addressed. Irrespective of the sbsolute
requirement, reaquirements for calcium are increased in infancy and adolescence and may
determine whether the skeleton achleves its full genetic potential. It is algo important to
deternine whether intake in mid-life can be insufficient and can then aggravate age-related
bone loss in later Llife (L.e. that due to oestrogen deflciency and the irreversible changes of
aglng). Intake requirements for each stage of life may vary from nation to nation, and might
depend upon such factors as the intake of sodium, caffeine and protein, and on vitamin D
status.

In Worth America and Northern Europe the apparent requirement for ophimal skeletal growth
average 1100-1300 mg during adolescence, and are roughly the same at the time of mencpause.
Part of the reason for this seemingly high requirement is the high obligatory calclum lass at
all ages coupled with poor intestinal absorption of cal¢ium in middle-aged and older women.
The reasons for the disparate views on the RDA for calcium of the FAQ/WHO and of the USA were
discussed. Different views arose largely because of the national differences In apparent
obligatory excretory losses of caleium and uncertalnties concerning long—term adaptation to
changes in calcium nutrition, as well as the uncertain influence of other dietary factors on
adaptation. It was recognized, however, that the dletary intake of calcium of many women ilan
various Member Stlates was below that of all previcus RDA's.

Vitamin D

There ls a world-wide de¢line In vitamin D status with age, as assessed by serum values
of 25-hydroxyvitamin D, and many studlies show clear Ilmprovement in various iudices of the
calcium economy when vitamin D supplementation iz wsed in the apparently well elderly. The
precise contribution of this apparent Insufficlency of vitamin D Lo Lhe world osteoporosls
problem is not clear. These difficulties arige because of the uncertain definition of
vitamin D deficiency. It is recognlzed that extreme defilclency impairs Lhe mineralization of
bone, but milder deficiency states may have an Important effect on bone remodelling in the
elderly (e.g2. by lnducing parathyrold-mediated bone resorptlion) and by impairing the
differentiation or performance of skeletal tilssues. In addition, there is evidence that
aging and csteoporosis may be associated with target organ reslstance to the effects of active
vitamin D metabolites which might Impair the ability of the aged to adapt Lo low intakes of
caleiam. It Is possible, therefore, Lhat vitamin D nutvition is suboptimal in the elderly.

7. REVIEW QF CURRENT POSSIBILITIES FOR PREVENTION OF OQSTEQPOROSIS
There s general understanding that prevention of osteoporosis is likely to be a

significantly move effective mechanlism for reducing fracture frequency than treatment of the
established disorder. The major determinants of bone fragility in old age are the bone mass
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and strength at maturity, and the losses of bone which occur theresfter. Whereas much work
has Focused on less of bone tlssue, much move research is required to ldentify factors
determining peak skeletal mass and stremgth Lo Improve the prospects for prevention.

In conjunction with nutritlonal and life-style factors, hormonal and pharmacologleal
approaches to prevention of bone loss are avallable. Of the agents known, oestrogens are
those for which there lg greatest decumentation. Data have demonstrated that prolonged (X210
years) preventlon of bone loss occurs when oestrogens are glven Lo osstrogen deficient women,
and such preventive effecls are avident at all skeletal slites. Epldemiological and other
data Indleate that this is tranclated into a signlflcant reduction of fracture frequency.
Nowever, we recognize that oesirogens are potent metabolle agents with wide reaching effects
on Lhe risk of dlsorders other than osteoporosis, and that their benefits must be carefully
welghted agalnst thelr problems. As more data become avallable, particularly wlth respect to
prevention of laghaemic heart disease, the patterns of oeslrogen use may changa and they may
be more widely prescribed, However, not all women can or will take vestrogens and other
agents are requlred as alternatives for prevention. Caleitonins and diphosphonates are
recognized Lo be important agents that have been shown Lo prevent or delay bone loss and whlch
require further Lavestlgation.

The real prospect for effective preventlon requires that we develop the abillty to
identify those most at risk lo order that they can be targeted for treatment. In addition, =a
major obstacle to the wider use of preventive measures arises from mlisconceptlons about the
effecls of Llnterventlon. The Congsultation recognized the need for Increaslng educatlonal
aclivities at many levels. It was agreed that a component of thls report should serve thls
need.

8. REVIEW OF CURRENT POSSIBILITIES AND PRACTICE FOR THE TREATMENT AND
REHABILITATION OF THE ESTABLISHED DISORDER

The Consultation reviewed all the medical modallities of imtervention in the oateoporotle
population, including those tested in men snd la secondary causes of osteovporosis.
Eatablished osteoporosls is a heterogeneous syndrome characterized by differences In bone mass
at different anatomical sites, and differences In rate of bone remodelling. Therapeutic
strategy and research do not usually take these differences inle account. Many therapeutic
studles have been performed in patlents with vertebral crush fractures, and similar studles on
femoral neck fractures are alse needed. For a number of hone active agents, including
calelum, oestrogens, anabollc steroids, calcitonin, arrest or attenuatlon of further cortical
and/or Lrabecular bone loss has been established, but a reduction of refracture rate Is not
well documented with the possible exception of fluoride.

The discussion emphasized the neced for education in this area and teo distinguleh between
measures which were practically feaslble and Lhose still at the stage of development and
experimentation. As in the case of prophylaxls, It was felt that Informatien had been
unevenly and inadequately propagated throughout the world, as reflected by the very dlsparale
prescribing habits for Lhe treatment of bone disease ln the many Member Stales where this
informatlion was available. For the most part, these differences are not based on sclentifle
fact, but on leocal experience. It was agreed that components of thls report should emphasize
what Lz known and what is not known concerning such Intervention.

It was also recognized that the successful national development of Intetvention policies
throughout the world depended upon consistent attitudes of the public, physicians and health
care agenclaes In various Member 35tates. Many claims for efficacy (In distinction to phase IT
studles) had resulted from studies of inappropriate populatlons with insufficient power and
with variable end-points not consldered to be appropriate In differemt countries. The
Consultation felt It lmportant to include recommendations which would aim to strengthen the
international approaches Lo prevention of and Interventiom in osteoporosis-

It was further recognized that there was a dearth of research Information concerning the
non=skeletal factors of relevance to primary and secondary preventlon such as the epldemliology
of falls and the putative interventlons which mlght decrease falls. Further studles of the
relat lonship between Falls, medlcatioms, alcoheol, life-style and enviramtental factors may
leazd Lo more effective intervention.
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9. REVIEW OF FUTURE THERAPEUTIC POTENTIAL FROM. CUYRRENT RESEARCH DEVELOPMENTS

The Censultation reviewed the modalities ecurrently heing tested for preventlon and
treatment. In addition, the Consultation reviewed the many new factors and agents which had
been identified as influencing skeletal metabolism and which would merit ¢linical studies.

A major impediment to the development of this general area was the inadequate world-wide
facilities for the assessment of putative treatuents for the prevention and treatment of
ogsteoporosis. The Consultation discussed the ways in which national and intermational
activitles mlght strengthen this deficit, and agreed that this should form a component of
further recommendations on a national and intermational scale.

10. CONCLUSIONS AND RECOMMENDATIONS

Having reviewed the field of osteoporogls, the participants of the Congultation
acknowledged the increasing problems of ostecporosls to world health. They recognlzed aceas
of common knowledge, and identified & need for thiz to be disseminared more uniformly to
Member States. They identifled areas of uncertainty where further research is required, and
particularly areas of research where internatiomal approaches would yleld worthwhile
dividends. In order Lo stimulate transition from concept to action, the following
conclusiong gnd vecommendations are being made with the unanimous agreement of the
Consultarion:

A, General

1. The report of this Comsultation should be sent to the responsible agencies of WHO Member
States to convey areas of common knowledge snd to emphasize the need for, and the
rationale and potential feasibility of, Ilntegrated community health programmes.

There has been an lncrease in public awareness of osteoporosis particularly in the
Western World.  This comes at a time when the scientific and medical knowledge of bhone
metabolisn and osteoporosis has increased markedly, but is not matched by comparable
Inereases In facilities for its prevention and treatment in all countries, even where the
costs and morbidity are well recognized. Early detection, diagnosis, prevention and
tregtment of osteoporosis are now feasible and all of these techniques are constantly
belng improved. Member States, In which osteoporosis is an important problem, should
conglder ways to implement, coordinate and further refine public healrh strategles to
prevent ostecporotic fractureg.

Although integrated community actlon can be effected through education and research, it
is recognized that the instruments to be wsed in su¢h programmes trequlre more research
{e.g. detection, nutrition, and treatments) and need to be improved. To this end,
meetings of experts should be convened by the WHQ onm a number of subjects to be specified
in greater detall below.

There Is a great need for & strong and continuing commitment of the WHO in collaboration
with Member States and other national and international agemncles to coordinate activities
and teo provide exchange of information. This is particulerly acute in the case of large-
scale epidemiological studles where independent research activities currently in progress
could have been strengthened by common designs from c¢crosg—consultation. Tt is
recommended that & ¢lose link be maintained between the components of SPRA dealing with
osteoporesls and WHO headquarters. It is further recommended that the WHO conslder
mechanlsms {or coordinating WHO activitles In osteoporosis research and Itg preventlon
ln¢luding the appointment of medical officers and the use of collaborating centres.

There is a need for a great deal of research into the epldemiology, assessment,
prevention and Ureatment of osteoporosis. It 15 recognized that much work iIn the flald
can be effected by Member States, but the WHO has an important role in helping to
standardize the methodology so that cross-national comparisons can be mada.
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6. Ostegporosls and its clinical and public health consequences are underrecognizaed in many
parts of the world. In some Member States facilitles for surglecal and medical
treatment, incleding rehabilitation of patients, sre lnadequate. In view of the major
morbidity and costs of osteoporosis and lts increasing prevalence, Member States should
whare appropriate re—examlne and, as necessary, expand the medical and gurgical
provislons for dealing with osteoporosis.

7. In view of the wide scope of acrivirvies recommended above and detalled below, it ls
recommended that a separate programme of WHO on osteoporovsls should be developed.

B. Epldemiology

The jolnt Comsultatlon recognizes the Incompleteness of ¢current epidemiological data
concerning the incidence of osteoporotic fracture around the world particularly in view of the
gegular trends and the lmperfect and unstandardized methods of data capture. It 1=
recommended that more accurate lnformatiom be aequired from tha developing and developed world
Lo investligate the size of the problem in more detall. Moreover it is furtber recommended
that mechanlsms be established whereby continued data acquisition ean provide Information om
secular trends from spe¢lflc geographical areas.

1. There 1s a pauclty of data concerning the prevalence, incidence and morbldity from
vertebral and other osteoporotle Fractures throughout the world. 1t is recommended that
such Informatlon be acquired In selected geographlcal aress utllizing standard methods of
comparlson and measurements.

2, More Information is required on racial and geographic differences in the Incldence of hip
fractures to determine Lhe relationship of fracture to bone mass and denmsity, and to
other factors.

3. Further information 1z required concerning the costs and ¢onsequences of asteoporosls Lo
selected but dlfferent communities.

b, It is recognized that the rising prevalence of osteoporosis is In part due to the
Ilngreasing number of women at risk as well as to an Increase In the age—-speclflc
incldence of hip and wrist fracture particularly In Europe in elderly women. This may
be true of other osteoporotle fractures. Data about secular trends are avallable from
the United States and Northern Europe, but nmo lnformation is avallable elsewhere. The
cause of this lncrease is comjectural and it is recommended therefore that thls he
wrgently investipgated. In particular, longitudinal studles are needed to describe a
change in the prevalence of putative risk factors im populations, utllizing standardlzed
methods of data acquisitlon and methods of assessment of rigk factors, hone mass and
various ostecporotle fractures.

5., 1t is recognized that studies sponsored by the WHO/EOFF snd the NIH/National Centre for
Health Statistlcs may ald In the identification of risk factors. Tt is recommended that
longitudinal studies should be developed speclfically teo study reasons for secular
trends.

6. In implementing the research activitles cutlined above (B 1-3), a working group should be
convened to offer guidelines for standardizing and coordimating these types of studles.
The Consultation wishes Lo stress the importance of obtaining accurate dats from many
countries to describe the cost effectiveness of varlous Interventlon strategles and
programmes. It [s recommended that a study group be set up to acqulre these data and to
examlne tha impact of different Interventlons on public health, including cost-
effect lvengss which may be of benefit to Member States.

Ca Screening

The Consultation recognized the potential importauce of screening, partlcularly at the
time of the menopause, but considered that currently avallable technlques were not belng
widely appllied.
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1. The application of currently available techniques for identifying patients at risk at or
soon after the menopsuse should be further researched together with estimates of cost-
effect iveness and possible methods of implementation. It is recommended that this
activity form a compongnt of the remit of the study group outlined above (B6).

2. Major prospective studies on the role of screening for individuals at risk are underway
in Europe, United States and Australia. Such longitudinal stodies should be organized
In several other reglons of the world. Sereening techniques which should be evaluated
include demographic, biochemical and physical methods of measuring bone mass and
srrangth. Theae studies should be coordinated by global and interregional programmes of
the WHO.

3. Whereas the risk of osteoporotic fracture is in part determined by peak bone density and
rates of bone loss after skeletal maturity, the Consultation considered that the
importance of additional skeletal factors (trabecular conmectivity and fatigue damage)
and extraskeletal factors (falls and thely causes and consequences) should ba further
investigared by examining the relationship between bone mass and fracture in different
communities. The interactlon of skeleral and extraskeletal Factors is particularly
important for the development of sereening techmigques in the elderly and in secondary
preventlion.

D. Nutritlon and Life-style

(a) MNutritional aspects

It was recognized that there is still much uncertalnty concerning the nutritional
requlrements for ¢alecium and other nutrients not only at different stages of skeletal
daevelopment, bul also across cultural and racial boundaries. Tt Is c¢lear that man is capable
of adaptation to large variations Iin dietary intake for caleium, but it is uncertain whether
all people, particularly the elderly and adolescent population, are capable of efficient
adaptatlon without detriment to skeletal mass and competence. Data on the role of other
nutrlcional, envivoumental and racial factors are algo incomplete, particularly the
nutritional factors which determine peak skeletal mass and strength.

Tt was tecognized that coexisting vitamin D deflclency could contribute to impaired
skeletal Ilntegrity at all stages of skeletal development. It is desirable that the general
coumun(ty be placed at minimum risk of privational deficiency. Increased knowledge of the
role of vitamin D suggests that the effects of deficlency and what constitutes deficlency
should be redefined.

It is recommended that a study group be convened to examine all nutritional requirements
for skeletal health particularly at adolescence and senescence.

{b) Exerclse

Immobilization leads to bone losa which can be reversed, at least inm young adults, by the
resumption of weight bearing activity. The extent of reversihility of this process in the
elderly is likely to be Incomplete. There iz now good evlidence that an Increased leval of
activity in the elderly can decrease the rate of bone loss, and this supports the view that
men and women should be encouraged to maintain a reasonable level of physical activity-
Exerclse can reduce the rate of bone loss In the elderly and improve agllity, but there is
insufficient informarion available to recommend the type and duration of exercise and whether
this modulates the risk of fracture. Notwithstanding, ewerclse and rehabilitation programmes
improve quality of 11fe and may prevent further falls. Excessive exercise without a
commensurate Increase in nulritional intake can lead to amenorrhoea and loss of bone.

{c) Smoking and alcohol

Smoking and excessive alcohol intake are important risk factors for the development of
osteoporotlc fractures. This provides yet one more reason Lo discourage smoking and
excesslve alechol intake.
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{d) Trauma

There has been relatlively little research about falling and Its rcle in fractures. Such
research, Lacluding the epldemislogy of falls, causes of falls and practical ways to prevent
falls, deserves a high prilority.

E- Pharmacologleal intervention

In order Lo have an Important impact on the lncidence of fractures, su Interventlon must
not only be effective but it must also reach & substantial portlon of those who are at risk of
fracture, A powerful lInterventlon that reaches only a few people may have less lmpact on
fracture rates than a weak Intervention that canm be applied vniversally. Thus, Lthere needs
Lo be research documentlng the efflcacy of wldely applicable imterventions, such as
nutritional changes, and research about how Lo lnecrease the appllcability of effectlve
interventions, such as postmenopausal oestrogen therapy. This requires further research In
Member States. Our knowledge of medical interventions is incomplete and will require
contlnual research investmenls. Nevertheless, there are several areas of <ommon knowledge
which have been ilmperfectly applied In many Member States and are outlined helow.

a. Destrogen in the prevention of osteoporosis

I. Qestrogen therapy prevents bome loss in postmenopausal women. 1t is currently the only
well astahlished prophylactic measure that has been shown to reduce the frequency of
osteoporotic fra¢ture. The minimum effective daily dose depends on the oestrogen and
has been determined for several oral agents. The optimal dose of non-oral cestrogens
needs to be deflined.

Nastrogens have other effects both favourable and unfavourable: there ls evidence that
oestrogen therapy might reduce the incidence of cardiovascular disease, and that this Is
the most Lmportant potential beneflt of oestrogen. Tt is well documented that the rlisk
of endometrial cancer lncreases during and after cestrogen monotherapy-

Cyclical or continuous administration of progestogens prevenls endometrial hyperplasia
and teduces the risk of endometrial cancer. Thelr effects on breast cancer are less
secure, but the majority of epidemiologlcal studies do not suggest an overall increase in
risk in oestrogen Lreated postmenopausal women. The rlsks and beneflts of oesrrogens
and progestogens warrant further study, especially im regard to ischaemic heart disease.

Available evidence lndicates that postmenopausal women st risk of developing osleoporosis
should recelve vestrogen therapy, provlided that there are no contraindicatlons. In a
women with an inmLact uterus the concomltant use of progestogen therapy should be
seriously considered. Tharapy should be Instituted as soon as posslble after the
MENOPAUSE . The ideal duration of ocestrogen treatment ls woknown, but 10-13 years have
penerally been considered appropriate.

b. Calcium In Lhe prevention of osLeoporosis

Nutritional intake of calcium Is an absolule requirement for bone health, but the
threshold of ealelum intake below which this ls jeopardized at various stages of life ls
vncertaln. Calclum in the diet does not substitute for oestrogen in preventing bone loss at
the menopausea. In contrast, tandomlzed clinical trials in eldarly women well pasi the
menopause have found that high caleium intakes reduce the rate of loss of cortical bone, bhut
its efficacy In preventlng fractures ls uncertain. Control trials are underway to examine
thls directly. In the meantime, it seems prudeat to recommend a high Intake of galotum (e.g.
1500 mg daily) In patlents with established osteocporosis.

Ce Fluoride
Fluoride with calelum supplements and an adequate Intake of vitamin D may be used Lo

increase trabecular bone mass in patlents with severe vertebral osteoporosis. Fluoride Ls the
only agent which has been shown t¢ have a sustained anaholic effect on trabecular bone both at
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appendicular and axial sites. The effect and its rate of onset is dose dependent as too are
unwanted effects. Its effects on cortical bone mass are much less secure. It does not have
an establicshed role in the prevention of bone loss. Tts use 1ls best restricted to centres
with an expertigse In skeletal metabolism.

d. Vitamin D, itz metabolltes and analogues

Vitamin D, its analogues and mecabolites have been assessed both In the prevention of
bone loss and in the treatment of established osteoporosils. In the early postmenopausal
period there is no evidence that vitamin D, its analogues or metabolites decrease the rate of
bone loss or fracture. There are conflicting and unresolved observations concerning the
effects of vitamin D metabolites to decrzase the rate of bone loss and fracture in patients
with established ostecoporosis. A major rvecoguized effect of vitamin D derivatives is to
increase the availlability of intestinal calclum for absorption, but the risks of vitamin D
toxleity with 1 alpha-hydroxylatad derivatives are much higher than the use of high dietary
Intakes of calcium. Apart from the preventlon and treatment of coexisting vitamin D
deficiency, the use of vitamin D derivatives is not recommended in postmenopausal
osteoporosls.

B. Anabollc steroids

Currently available anabolic steroids do not have a place in preventing osteoporosls In
WOmen . They do lncresse bone wmass in women with established ostecporosis but some concerns
remain about their side-effects, particularly following oral administration.  Apart from
their effect on bone, they may alsc have a positive effect om musele mass, which might further
beneficially affeetr bone mass. There is curreutly no available evidence to suggest that the
continoued use of anabolic steroids results in the continual accrual of bone, and no data
avallable on thelr effects on subsequent fractute rates.

f. Calgitonln

Caleitonin has been shown to prevent bone loss for periods of up to three years and may
be considered as a treatment in men and those women at high risk, but who are not candidates
for vestrogen therapy. Although minor side-effects are common, calecitonin is free from major
side—affects. Apart from the hlgh cost, its current use is limited by the necessity for
parenteral adminiztration. New formulations are now being tested In long-term studies and
nay avold some of the problems of parenteral administration.

- Experimental regimens

A mumber of drugs hold promlge either as Inhibitors of bone resorption or as auabolic
agents, These include parathyroid hormone, the diphosphonates, progestogens and drugs
utilized in cyclic and coherence therapies. These represent promising potential approaches
to the prevention and treatment of osteoporosis which require further evaluations Many other
bone active compounds have heen ldentified which may have potential benefit in modulating
skeletal mefabolism ln osteoporosis.

The Conmsultation considaered that clinical research facilities throughout the world are
inadeguate Lo ¢ope with the sclentific innovations. It iz, therefore, recommeunded that
vrgent consideration be glven te Improving the efficiency of available resources for the
clinical evaluation of experimental treatment regimens. In implementing this recommendation
three practical further recommendations are suggested.

i That Member States provide the facilities for clinical investigators In bone
disease.

il In recognition of rhe dlgparate attitudes of Ministries of Health to drug
registration of bone active compounds throughout the world, the Consultation further
recommends that & Study Group be convened to consider the development of guidelines
for Member States for studies of preventlon of bone loss and treatment of
established osteoporosis. The Study Group should consider guidelines for the
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randomization of patients, blinding measurements of osulc¢ome, sample slze and power
caleulations and the nature of the criteria for efficacy recognizing that the
outcome criteria may differ for therapeutile, primary and secondary prevenlative
MEASUYES.

i1l Tt is recognized that inm many Member States clinlcal expertise In bone disease Is
not recognlzed for specialty tralning and this omlssion has signiflcantly hampered
the development of this field. Member States are recommended where approprlate to
evaluate the ways In whleh this deficlt can be remedied accordlng to logal
priorities.

11. SUMMARY OF RECOMMENDATIONS AND PRIORITIES FOR WHO

This Consultation has agreed on the following recommendatlons outlining research
actlviviegs and methods of lmplementation:

Resgearch Priorlties

1. To improve Information on the world-wide epldemlology of osteoporoslis. This will
raqulre:

a) standardized methods of measurement of epldemiological data;
bY  acquisition of the incidence of various types of fracture;
) bone masgs measurements In various areas of the world;
d) contlnued research on the identification of risk factors;
e) information on the costs and consequences of fracture;
£) a ravlew of current data bases and the consideratlon of new basges.
2. To develop improved methods for predicting the risks of osteoporoslis and fractures.
3. To optimize the dissemination of knowledge to Member States with particular emphasls on?
a) the application of screening;
) the nutritlonal requirements for skeletal health.

Methods of implementatlon

1. It is recommended that the WHO develop a separate programme on osteoporosls. In
achieving thls the WHO should comsider the appolntment of a medical offlcer responslihle
for this area and the use of collaborating centres.

2. 1t is recommended that the WHO convene a Sclentific Advisory Committee Lo coordlnate Ita
future actlvivles, with parvicular responslbilities to:

ad Establliah guldelines for epidemiologleal research including:
t. mathods for complete ascertainment and reportling of fracture rates;
il. standards for assesslng vertebral fractures;
fil. guldelines for measurement and reporting bome mass;

tv. practleal and culturally-appropriate instruments for assessing potential risk
fartnrs,
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Aequitre informatiom on the prevalence and incidence of all fractures. The following
arecas of Investigation ate given high prioricy.

i. the prevalence of vertebral fractures in varlous regions, including Asia, Afrcica,
Latin America and the Middle East, using full radlographs in reprasentative
populations;

{i. the incidence of hip fractures in Asia, the Middle East and Africa;

iii. a degeriprion of the economic consequences and morbldity due to fracture in all
ragionsg;

iv. the relationship between bone mass to fracture ln the various regions of the world.
Investigate secular ltrends. The group should examine methods of:

i. examining the relative rlsk of fracture for common potential risk factors, like
dietary intake and physical activity;

ii acquiring longitudinal data about changes in prevalence of risk factors, including
bone mass, risk factors for osteopenia, fallg, and risk factors for falls.

It is recommended that WHO, the EOPF and NIH egtablish study groups to consider:
The nutritional requirements for skeletal health.
Guidelines for studles of preventlon of bone loss and treatment of osteoporoglis.

Application of screening and interventlon in 0Steoporosis.
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