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Abstract The development of bone mineral densitimom-

etry methodologies, especially central dual energy X-ray -

absorptiometry (DXA) methods have allowed this quanti-
tative tool to be used to diagnose osteoporosis before the
first fragility fracture has occurred, The World Health
Orgenization osteoporosis working group set the stage for
the BMD cut-off ariteria development. The wide applica-
tion of DXA has brought the treatment of osteoporosis to
the primary care level, & very necessary step 1f
increasingly prevalent disease is to have a decli
incidence. The most difficult osteoporosis m whlch
there are many end their associa XA results
and interpretation will alwa ir speclahsts involve-
ment, In partlcu]ar, Y ent of the WHO absolute
fracture ns ject will take DXA to a much
greater leve m making management decisions. In

particular, the WHO absolute risk data will allow physi- -

cians, heslth-economic policy makers, and payors of
medical services to come closer together to decide which
patients are at a lovel of umacceptable fracture risk that
Justifies treatment intervention. The implementation of . this
validated project will also remove the unacceptable subjec-
tive computer printouts on DXA reporis that often lead to
the over-treatment of low risk patients and at times the
under-treatment of high rigk patients. The evolution of the
clinical interpretation of bone densitometry has been a work
in progress. Challenges in the clinical measurement of bone
strength remain and will also evolve. The field of
osteoporosis has grown with the use of DXA and will
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continue to embrace this technology as other technologies
to measure fractiure risk become eppligd in clinical practice.
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Bone mineral density (BMD) measurements have provided
the basis for making the diagnosis of postmenopausal
osteoporosis ("MO) by BMD criteria. BMD measurements
have also been the anchor for the prediction of fracture risk
in the postmenopausal female and elderly male populations.

Intervention decisions (c.g., treatment of PMO) are
intimately linked to bone mineril density measurements,
especially at the central sites (spine and hip) by dual energy
X-ray absorptiometry (DXA). BMD measurements, along
with increased age, form the foundation for the basis of the

10-year absolute global (all} fracture risk model being

developed by the World Health Organization (WHO), into
which other validated risk factors are incorporated into the
equation to increasé risk prediction

Nevertheless, ever since the creation of the BMD (T-
score) criteria for providing a diagnosis of postmenopausal
osteoporosis, there have been many misunderstandings and
misuses of the WHO criteria—especially the misconception
that if the “T-score” is not below —2.5 SD a patient may not
have osteoporosis even in the face of a prevalent fragility
fracture. In addition, many payors for health care services
a8 well as health care providers mistakenly assume the T
score i the intervention (treatment) threshold. At best, the
WHO criteria were intended to be & diagnostic, not
intervention threshold. In this regard, sinee the majority of”
postmenopausa! women and elderly men develop fragility
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fractures who do not have osteoporosis by WHO criteria,
many at-risk patients may not receive treatment for skeletal
fragility because their T-score is not —2.5 or lower. The
following discussion will hopefully put these iinportant
issues into proper context.

1 Using DXA for the diagnoesis of osteoporosis

In 1992 a working group of the WHO met to attempt to
utilize BMD measurements of the spine, hip and forearm to
define the prevalence of osteoporosis in the postmenopaus-
al population. Justification for the utilization of a BMD
measurement to make a diagnosis of osteoporosis was the
recognition that the lower the BMD fevel, the higher the
risk for fragility fracture; and, that once the first fracture has
oceurred, the risk for the subscquent fracture is extremely
high [1, 2] (Fig. 1). Hence, one of the goals of the WHD
working group was to provide a BMD level where the
“djagnosis” of osteoporosis could be made before the first
fragility fracture has occurred, not to provide a number that
would be associated with a fracture risk great enough to
consider intervention to prevent the first fracture. The major
global perspective of the WHO working group was that of
deciding a BMD level to diagnose postmenopausal osteo-
porogis in order to advise nations as to the potential

economic burden that PMO-fractures could be annclpﬁ\)

to consume of their gross domestic product (GDP
to provide a BMD threshold for the diagn
WHO working group had to decide value that

was appropriate for the dia;
postmenopausal popu %\1 from the United Kingdom
paring population-based BMD to

and the Uni @m
life-time fra in Caucasian postmenopaasal wormen
age 50 and older was used. The WHO working group

agreed vpon 8 BMD threshold which utitized the number of
standard deviations below the young-adult mean value
(ultimately called a “T-score”) of —2.5 for the diagnosis of
PMO at the population level [3). This value captured 30%
of the postmencpausal population with a T-score of —2.5 or
below at the hip (femoral neck), anterior—posterior lumbar
spine, or forearm which matched the life-time risk for
fracture at any of these three skeletal sites in these
populations. In addition, examining the fernoral neck alone,
16% of these populations were at or below. —2.5 which also
cotresponded to the life-time risk of hip fracture (16%).
Hence, the prevalecnce of PMOQ created by the chosen
threshold matched the observed lifetime fracture risk and,
thus, the —2.5 threshold was chosen.

"Obviously, thc prevalence of osteoporosis can be
influenced by the T-score (SD) cut-point chosen, since the
T-score js calculated from the young-normal reference
population database and small differences in the SD of the

osteoporesis in the

@ Springer

young-normal reference population database substantially
impiact the calculation [4] (Table 1, Faulkner et al. JCD). In
1992 the preliminary cut-point suggested was a T-score of
—22.0 for the diagnosis of PMO and preliminary calculations
of the prevalence of PMO were made [5]. In 1994 when the
final cut-point of a T-score of ~2.5 was agreed npon the
prevalence of PMO worldwide was re-caloulated [6].

The T-score, based on an SD value, was used rather than
absolute BMD (g/cm?) because the different calibrations of
devices from the three major manufacturers of central DXA
machines would have required device-specific BMD values,

The substitution of the T-score mitigated some, but not
all, of the differences among DXA devices. Differences in
T-scores may also exist in the same patient whén calculated
from different DXA machines even at the same skeletal site
(e.g., spinc or forearm) since the spine and forearm
reference population databases are manufacturef-_spaciﬁc
[7-9]. The T-scorc discrepancy among DXA manufacturers
at the hip was removed when all manufacturers incorporat-
ed the only non-proprietary consjstent young-normal
reference population databas ANES III (National
Health and Nutrition Edugati ey un [10-12]. There
Temains an appr xWé 8D difference among manufac-
turer T—score?l& s at the spine or by central DXA and

itferences at the forearm by central DXA or any

BMD device or central quantitative computerized

ography {QCT). The peripheral devicés and central

(spine) QcT are very accurate measurements and do predict

fracture risk but the T-score discrepancies is in large part a
database issue [4, 13, 14] (Fig. 2, Faulkner et al, [8]).

Despite these limitations, the T-score rapidly became the
basis for the clinical application of DXA for the diagnosis
of PMO. [15, 16). The T-scoré provided the clinician with
the ability and opportunity to diagnose osteoporosis before a
fracture occurred, an important advance because of the large
increase in subsequent fracture risk conferred by the first
fracture, independent of the BMD. In this manner, the T-
score came to be used in patient management much as other
swirogate markers for disease outcomes had been previously
used in the management of otherwise asymptomatic patients

such as the surrogate markers of blood pressure and

cholesterol for the outcomes of stroke and myocardial
infarction, respectively. If a postmenopausal woman was
found to have a T-score of —2.5 or poorer at the hip, spine or
forearm and the WHO criteria applied, a diagnosis of
osteoporosis and subsequent management decisions could
be made with the intention of preventing the first fracture.

* There has been a cascade of positive impacts on osteopo-

rosis awareness and legislation as a result of the WHO
osteoporosis working group publications. In 1997 in the
United States, the Bone Mass Measurement Act formed the
basis for wider Medicare reimbursement of bone mass
measurements [17]. In 2002 The United States Prevention -
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Services Task Force (USPSTF) endorsed population screen-
ing for PMO, the second disease state (the first: breast
cancer screening) where population screening {as opposed
to case finding strategies) was embraced (18], Them, in
2004, the first US Surgeon Genera!’s report on the status of

‘America’s skeletal health reinforced the USPSTF recom-

mendation-BMD). testing as a pivotal component for the
essessment of the et-risk postmenopausal population
(60 years and older) [19). There are other guidelines for
the use of bone density in case finding strategies in the

Foogn Ehizrisety

* hip or forearm. Justification for the creation of this category -

between normal and osteoporosis is to provide & clinical
explanation of the fracture risk gradient-——as BMD declines,
risk for fracture increases and the ¢ addressing this
relationship is an exponential ig. 3). Despite the
fact that the lower the B & fer the risk; and, that

. the relative risk for (ﬁbe dpproximately doubles for each
SD that the low the youngnormeal meen or
i n BMD levels, data from population studies

popul
_ i i gies in the ° istently shown that more postmenopausal women
United States fromt different organizations for the mﬁ\) elderly men whose BMD levels are in the osteopenic
»a

postmenopausal population, even under the agé Oégﬂ
The National Osteoporosis Foundation idelines

for the postmcnopausal populati een widely
omen aged 65 and

embraced; test all postmen
older regard]ess of rig : unde: age 65 years with
additional rj The guidelines for BMD

measurem ariety of clinical -circumstances have
been provided by the American Association of Endocrinol-

ogists, The North American Menopausal Society, The

American Colleges of Rheumatology and Obstetrics/Gyne-

cology, and, The Intetnational Society for Clinical Densi-
tometry (ISCD). The ISCD recommendations are outlined
in Table 2 [21, 22}.

The WHO working group on PMO also described a
second diagnostic category, osteopenia, This category was
defined as a T-score of —1.0 to —2.5 measured at the spine,

range as opposed to the osteoporotic range have “fragility
fractures regardless of whether the measurement is made by
a -peripheral or central BMD measuring device [24-28]
(Fig. 4) [24] and (Flg 5) [28]. The results are probably due
to the fact that many more people are osteopenic than are
osteoporotic and there are simply more fractures in this
larger population. In addition risk factors for fracture
independent: of low BMD also contribute to fracture risk;
and, if present along with a low BMD may lead to a high
fracture risk gven with “T-scores" that are not in the WHO
osteoporotic range.

~ The introduction of the label “osteopenia” has been
criticized. The criticism is justified when the label of
osteopenia is applied to low risk postmenopaunsal women,
who may consequently be overtreated with pharmacological
interventions, when evidence of a benefit/risk reduction is

Table 1 Influence of variable population standard devistion (SD) on T-score at constant BMD

SD=10% SD=15% SD=20% T-scote difference (SD)

(0.90~1.00.10=T: -1.¢ (0.90-1.0)/0.15=T: -0.7 . T (0.90-1.000.20=T: 0.5 0.5

(0.80-1,0¥0.10=T: -2.0 {0.B0-1.00.15=T: 1.3 (0.80-1.0/0.20=T: —1.0 1.0
(0.70-1.00/0.15=T: =20 (0.70-1.0)/0.20=T: —1.5 1.5

(0.70-1.0¥0.10=T: -3.0

Originally published in Mellon et al. [4].
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weaker than in postmenopausal women with osteoporosis. In
addition, younger, low-risk “ostcopemc women are given a
diagrostic label that may be detrimental to their quality of life
and inhibit their ability to obtain health-care coverage.
Despite_the value of the WHO classifications to increase
international awareness of PMO, there are acknowledged

limitatians: -

1. The application of thé¢ WHO criteria to populations that
- were not used in the original data development includ-
ing: men, non:Caucasian populations, premenopausal
women, children, patients with glucocorticoid-induced
bone loss, patients with renal osteodystrophy, etc.
2, The assumption that the WHO eriteria, which arc
diagnostic thresholds, are also intervention thresholds.
It was never the intent of the WHO working group that
their diagnostic criteria be used as thresholds for
treatment intervention, ’

The ISCD held Posilion Development Conferencos
(PDC) to address many of the issues facing clinicians related
to the application of bone density measurements. The
process of the ISCD-PDC and the results of that process
have been published in The Journal of Clinical Densitom-
efry (JCD) and other peer-réviewed journals [29; 30].

Even though the WHO population used for the cntena
development was Caucasian and female, it is felt that
WHO criteria can be used for the diagnosis of o

in men 50 years of age and oldcr Jus or thlS

Fig. 2 Age-relaied dechue g

mean Caucasmn femal;
nologies b

reference ranges. The hlp DXA
reference data are from the
NHANES study as implemented
on all DXA devices from all
manufacturers. The DXA nor-
mative data for the PA spine
(Li-L4), jaterai spine (L2-L4),
and forearm {one-third region)
were obtained fiom the Hologic
QDR-4500 densitometeér, Heel
normative data were taken from
the estimated BMD for the
Holegic Sahara nltrasound unit.
Spine QCTs are those used by
the Iinage Analysis reference
systen, (-=O=), heet;

{ O ) total bip: (wQ-_~,),
PA spine; ( ), foreanm;
( X ) lateral spinc; (=P
QCT spine. Oviginally published
in Faulkner ©f al. [8]
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recommendation is based on observations that men and
women fracture at similar absolute femoral neck BMD
(Fig. 6) [26}. It is still recommended that T-scores for men
be calculated from a male young-normat reference data-
base, Justification for this is that even though the similar
hip fracture risk in men as in women may be seen when the
T-score is calculated from a feinale NHANES 111 teference
population database, the prevalence of osteoporosis is
underestimated when applying a T-score in men from a
female as opposed to a male reference database [31, 32].
‘While there is increasing longitudinal data examining the
relationship of BMD to fracture risk in men; there is very
little data deﬁnmg the relationship of low BMD to fracture
risk with the intent of applying WHO diagnostic criteria to
non-Caucasian populations. The ISCD has suggested [32, 33];

= The use of a uniform Caucasian (non-race adjusted)
female normative database for women of all ethnic
groups

+  The 1se of a uniform Caucasian (non-race adjusted)
male normative datahase for mgfi*ot all ethnic groups

Even though the cpt%ll machines have multi-
ethnic reference, po tHatabases for calculation of T-
scores or Z— e-matched), there is paucity of data
on th nships between ethnic-specific derived T-
life-time fracture risk. In addition, at least for the

opulation, there is only one head-to-head multiethnic

fracture study that has suggested that the relative risk for
fractures over 1 ycar was aimilar in Caucasians, Afrlcan

. Device, and Age

[rata hin ra
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Tablke 2 Indications for bone mineral density (BMD) testing

1. Women aged 65 and older

2. Posnnenopausa] women under age 65 with risk factom

3. Men aged 70 and older

4. Adults with fragility fracture

5, Adults with a dlseuse or condmon associated with low bons mass

or bone Joss

6. Adults taking medications associated with low bone mass or bone
loss- . '

7. Anyone being considered for pharmmacologic therapy

8. Anyone being treated, to monitor treatment effect

9. Anyone not receiving therapy in whom mdence of bane loss
would kead to-treatment :

Adapted from The Writing Group for the ISCD.Position Development
Conference [30].

Americans, Hispanics, and Asian postmenopausal women
when the T-scores were calculated from a Caucasian
reference populahon [34] (Fig. 7). Absolute fracture rates
were lower in Asians.and African-Americans in the NORA
study. Therefore, in many parts of the world where gene-
pool mixing across multj-ethnic popujations is common,
Caucasian reference population databases may be consid-
ered for T-score caleulation in all ethnic groups. In an ideal
world, nation-specific and ethnic-specific reference popu-
lation databases would be created and the nation-cthnic-

specific T-scares would be linked to longitudinal fmﬁ\)

risk data. This would be an enormously preh&gc\’
expensive undertaking that might not co

SG

tial

Fig. 3 The relative rtisk d'

fractute is a gradi
a threshold. %
reporied in I‘Zi]

risk prediction benefit between multi-ethnic populations,
What is Race?—has been the theme of many scientific
analysis [35, 36]. While it appears throughout multiple
studies that in some specific populations fracture risk is

‘clearly fower (tower hip fracture risk in Asians and Blacks),

there is also a high variability in hip fracture rates within
geogruphic regions of the world even among Caucasians
[37]. On the other hand, some specific types of fractures are
not too dissimilar between multi-ethnic groups. For
example, the prevalence of morphometric vertebral fruc-
tures as a function of age appears to be similar between
Asians, Hispanics and Caucasians [38-42]. Tbere is no
simple resolution to this multi-ethnic-reference population |,
database issue. As mentioned, until we have better answers
from better data, a Caucasian reference database for al
ethnicities seems reasonable, albeit imperfect, realizing that
prevalence estimates for osteoporosis or osteopenia will
differ from estimates obtained from ethnic-specific refer-
ence population databases vs ethnic-specific reference pop-
ulation databases due, in part, to different SD of the
mean BMD that is inherent l\’ﬂ" re calculation,
\O
2 The nsc o r fracture risk assessment

W T-score has (and will remain) an important
ber” for the diagnosis of osteoporosis, it is clear from
the preceding discussion that the impact of the T-score on
patient risk assessment and management depends heavily

Fracture Risk Is a Gradient,
Not a Threshoid

Lt o
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futwrs fracture in population studies as well as placebo arms
of pharmacological clinical trials are: vertebral fractures
(VCF), hip fractures, wrist and forearm fractures, humeral

and shoulder fractures, and rib. fractures {43517, Fragility -

fractures at:these sites are predictive of future fracture risk
indgpendent of the BMD. Forearm fractures, previously
shown to be predictive of a high risk for other non-forearm
fractures (Table 3) {51], have elso recently. been shown to
also predict a high risk for other fractures in the large
longitudinal NORA database. In NORA, all (global)
fragility fractures were .captured after the age of 45 years
before as well ‘as over the first 1-3 years after entry into
NORA. There were 8,554 prior wrist fractures [52] In these

postmenopausal wonien a prior wrist fractures was agsoci- -

ated with a large increase in a brief period of time of
another fracture, even at distant skeletal sites (e.g., h]p)
Just why a prior fregility fracture conveys a high risk for
fracture at other skeletal sites is not clear, except to suggest
that a fracture is symbolic of systemic skeletal fragility.

It was recognized in {991 that the presence of a
morphometric VCF increased the risk of future fractures of
the vertebrae. independent of the baseline BMD, and the
presence of an existing VCF in combination with low BMD
incressed the future fracture risk far more that the risk
predicted by either a VCF or low BMD alone (2, 53] (Fig. 1).

Low BMD as measured by central or peripheral DXA,
peripheral ultrasound, or spine QCT is predictive of anﬁ
creased risk for fractires at any other skeletal site [. &5

In addition, from individual longitudina
ing populatlon studies, and from
BMD measuring devices

5, all of these
increaged risk of
fracture in postm eng; en or elderly men with an
overlapping & redictability: risk increases
~2 times f I 0 SD reductmn in BMD calculated
from T-scores, or the variance from the- mean of an aged-
matched population [23].

Howeyer, fracture risk dlscnmmat.lon is quanhﬁed by the
magnitude of the RR, eg., the larger the value of RR, the
more e¢ffective measurements are at identifying patients at
111creascd risk of fracture, It has been suggested that the
reason that all BMD measurements are capable of predict-
ing similar RR for fracture, even at skeleta} sites other than
the measured site, is due to the high correlation coefficients
among BMD technologies (7=0.55-0.65) [64]. If, however,
there are unrecognized deviations from the published
correlation coefficients among BMD technologies, then
there may be room for improvement in fracture prediction.
In part, fracture risk prediction can be enhanced by
incorporating additional risk factors into the assessment of
fracture risk. The validation of how additional risk factors
should be added t¢ BMD to enhance risk prediction is
important since the current DXA reports may be misleading
in their subjective pronouncements of fracture risk.

It has been recognized since the forearm DXA studies of
Hui, et al. that fracture risk is dependeat upon the age of the
patient [65] (Fig. 8). Any given patient’s rigk for fracture
increases as age increases even at the same BMD or T-score
level [65, 66]. Thus, DXA measurements capture an
important, albeit fraction of the fracture risk. Understanding
this fundamental point is pivotal to the proper interpretation
of BMD values. The reason why risk is greater as age
increases is not compietely .understood but the higher risk
for falls in the elderIy may account for a portion of this age-
related greater risk for fracture [67]. Older bone has less
strength to resist fracture than younger bone at the same
BMD or T:score, and investigators dedicated to measuting
bone quality are refining our understandmg of these issues
[68—71] It is imporiant to point out, however, that even
though the absolute risk for fiagility fracture increases st
the same level of BMD or T-score as age increases [72],

 fractures at both, hip and non-hip skeletal sites are not
" infrequent in the younger (50-64 years) postmenopausal

popilation. In the NORA study nearjy, (37%) of all fractures
occurred in this younger untfea @tmenopausal group,
and ‘was lower the lowgr value [73] (Table 4).
As previousl i ‘pnor fracture in the postmen-
opausal pOp an independent predictor of future
urthermore, combining a prevalent fracture
ymptomatic vericbral fracture) snd low BMD
Iates into a much greater risk for futre fracture than
what would be predicted by low BMD or prior fracture
alone [2]. In 1993, data showed the interaction of risk
factors caplured in the Smdy of Osteoporotic Fractures
(SOF) with low BMD to. enhance fracture risk prediction
for hip fractures [74] (Fig. 9). More recently, data from
muitiple population smdies have documented the strong
association between .the presenice of non-vertebral or non-
hip fractures and fragility fractures of other skeletal sites
including shioulder, wrist and rib fractures [10, 37, 53, 75].
Therefore, in the elderly population, any fragility fracture js
symbolic of systemic skeletal fragility.

Clinicians should, therefore, incorporate BMD, age, and
prior fracture in their assessment of fracture risk and patient
management. Recent software upgrades in central DXA
machines may use these three risk factors to calculate
fracture risk. Broad implementation of standardized DXA
reports can only be realized when the independent risk
factors for fragility fractures in the postmenopausal popu-
lation are validated and endorsed at an international level.

The WHO absolute risk project, is the large project
assessing the long-term (10 year) risk for all fiagility
fractures as a function of validated risk factors from large
international studies [66]. This work, spearheaded by

* Professor John Kenis [76], is still in progress and will

require review and comment by the WHO per se before
final publication and ultimate implementation. Based on

@ Springer
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Fig. & One-year hip fracture
risk by age and bone mineral
density from the Rotterdam
Study. Women (X, men

{ 3. Adapted from data
presented in De Laet et al. [26]

+ Raotlerdam st
+ Followed m \
+ Hip fractures. 23 in men, B7 in women

data that have already been presented at many scientific
meetings, there are eight independent validated risk factors

for fracture risk. Those that may be included in 0%

implementation of standardized DXA reports are

prior fragility fracture, age, and famlly nce
beyond four or five risk factors, k level
‘increases only slightly. The co % factor analysis
refines risk stl*atlﬁcatlon' emented it is hoped

Fig. 7 One-
exprea.sedper@ 0 yea:s in

Asian, Hispanic, Black and
White ethnic groups from the
NORA Study. Adapted from data
presented in Barret-Conner et al.
[34]

ETHNICITY

: @ Springer

BMD AND HIP FRACTURE RISK

that abso t&h( prediction calculation will facilitate
declsmns for the postmenopausal populaticn

} on risk beyond a T-score value alone, Risk
stratification has been shown in previous enalysis, however
they are eilher based on restricted population studies or use
peripheral BMD technologies for risk assessment [77, 78]
The WHO absolute risk study will link absolute risk for all
fractures, calculated from validated population studies

-Yr FRACTURE RATES (PER 100 PERSON YEAR
- NORA: T-scores derived from Ca

databases

White
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Table 3 Prior fracture as a predictor of fracture sk

Prior fracture relative Risk of fulure fractures

Table 4 In the National Osteoporosis Risk Assessient (NORA)
study approximately one-third of all fractures and one-fifth of bip
fractures occurred in women less than 65 years of age

Wrst  Vertebra Hip
Weist 33 L7 1.9
Vertebra S 14 4.4 2.3
Hip NA 25 2.3

Originally published in Klotzbuecher et al. {51).

representing >90,000 postmenopausal women, to treatment
intervention based on disutility costs of hip fracture using the
current costs of drugs registered for the treatmént of PMO,
It is obvious that the government reimbutsement plan
will differ nation to vation by the GDP of a given nation.
The WHO project does not include ‘other risk factors that
citnicians might reasonably use in counseling patients: non-
clinical (morphometric) vertebral fractures, bone tumover
markers, hip axis length, hip structural analysis and other
risk factors that might become identified in smaller, less
well validated multi-nation population studies [46, 79-86].
Morphometric vertebral fractures, however, will be ac-
knowledged by the NOF clinical implementation of the
WHO absolute risk analysis as being a strong risk factor for
fature fracture. In addition, the WHO absolute risk model
will provide broad generalizations which will focus on
intervention strategies, but it will not eliminate indivi

clinician decisions. Nevertheless, the WHO ris. ﬁ
will take the field of osteoporosis to a Ie_vcé ble to

Fig, 8 The relationship between
increasing age, bone mineral (4
density measured at the f g
by single photon ity
(SPA} and 1o % res’
in Caucasian women followed
for 6.5 yesrs. Adapted from Hui
et al." [65) -

Porynns-y

oL

Age 50-64 65+
Osteoporotic fracnire

Number of fractures 905 1,535
Fracture rate (35% CI) 84 (79, 9.0) 16.5 (15.6. 17.3)
Percent of frechures A% 63%

Hip fractures
Number of fracrures 86 354
Fracture rate (95% CI) 0.8 (0.6, 1.0) 318 (3.4, 4.2)
Percent of fractures 20% 80%

Adapted from data from Siris et al. [73].

the cardiovascular field regarding intervention decisions.
In addition, the WHO absolute risk assessment may
advocate freatment of women whose lower T-scorés or
younger age might otherwise not have reccived treatment
(66 (Fig. 10). -

The WHO selected absolute gsk{ather than relative risk
even though both calculatidys & fisk have value. The
power of any given a@measuremem device to predict
risk is basedgn ity to predict RR. Yet, RR does not
incnrpopa?’q risk factors, it is the ratio of the absolute
w e disecase cvent in a target population to the

lute risk in a population not at risk for the disease event
(BMD, smoking, etc). Absolute risk incorporates the
discovered cumulative risk factors into the prediction of

cls Non-spinal Fractures:
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Fig. M Classification by bone
mineral densiry glone misses
women with vertebral fractures.
Greenspan et al. [47]
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future (incident) vertchral fractures and non-vertebral frac--
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tures, independent of baseline BMD or T-score. In additon, -
many patients without WHO defined osteoporosis have

prevalent veriebral fractures (Fig. 11) [87}. The majority of
prevalent veriebral fractures are not recognized in postmen-
opausal women and elderly men. Population studies from the
USA, Europe, Mexico, and Asia all suggest that vertebral
fracture prevalence is similar across these ethnic groups

may be as-high as 60-65% by the age of 65 years

This suggests that osteoporosis is markedly ng‘fgg:\osed
and that future fracture risk is m er-estlmated

Professor Harry Genant {88] h chmclans with a
semi-quantilative methom ntification of prevalent,
as well as, mcl ical fracture (VCF) utilizing
either plam y or DXA-based VFA. The VFA tech-
nology for prevalent VCF detection by DXA has pragressed
to the point that it is becoming a standard of care in the risk
assessment of the postmenapausat population. The ISCD has
provided guidelines for VFA determinations [89]. Table 5
outlines the ISCD indications for VFA by DXA.

If clinicians simply measure the height of their post-
menopausal patients and perform a VFA assessment in
those who have lost more than 1.5 in from theif historical
height, there:is evidence that a large proportion of vertebral
fractures will be detected [90].

There is data to suggest that all “grades” of prevalent
vertebral fractures are predictive of future fracture and that
this risk is increased within 12 months of the detection—
even though the physician may not know when the prevalent
vertebral fractire ocourred [46, 81, 91, 92]. The higher the
grade (severity) of the existirig vertebral fracture, or the more
vertebral fractures present (one, two or three), the greater the
risk for future fractures (Figs. 12 and 13) {81]. Furthermore,
since these vertebral fractures, even those that are asymp-

Osteonanias Mirmal

WHO Classifioation

tonatic, are associated with 2 high risk of fractures even at
non-vertebral sites; and, are als iated with a higher
motbidity and morlasity as\cchmpared to age-matched
patients without ve m res, the detection of VCF
will not onl)m&a diagnosis of osteoporosis regard-
less of tling T-score [87] but also identify a high
chure group that merits treatment.
S hus, the advancements in DXA techuology [93, 94]

that ellow physicians to identify a prevalent VCF at the
point of care when the BMD is done by DXA for diagnosis,

- risk assessment, or monitoring has improved the manage-

ment and assessment of the osteoporotic patient

4 ‘Conclusions
A BMD measurement by DXA is the most important

clinical tool to allow the field of osteoporosis to move from
theory to practical application. Proper interpretation of

Table § Indications for vertebral fracture assesement (VFA)

1, Consider VFA when the results may influence clinical management
2. When BMD messurément is indicated, performance of YFA should
be considered in clinical. situations that may be associated with
vertebral fractures.
Examples include:
Documented height loss -greater than 2 em (0.75 in)
Historical height loss greater than 4 ¢m (1.5 in) since young
adulthood
3. History of fractire afier age 50
4, Commitment to {ong-term oral or parenteral glucocorticoid therapy
5. Hislory andfor findings suggestive of vertebral fracture not
documented by prior radiclogic study

Originally published in Vokes et al. [89].
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