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Executive summary

Rationale for assessment

An application requesting Medicare Benefits Schedule (MBS) listing of bone mineral density
(BMD)analyses using dual energyra§ absorptiometry (DXA) for women in theirtbGQ/ear

was received from Professor Christopher Nordin by the Australian GoverriDegartment

of Health. The decision analytic protocol to guide the assessment was finalised on 1 August
2013.

Osteoporosis, BMD and DXA

Osteoporosis is defined by the World Health Orgation (WHO) a8’ RA a Sl &S OKI NI
by low bone mass and microartctural deterioration of bone tissue, leading to enhanced

02yS FTNX3IAfAGE YR F O2 yGnsdf dteSngain chiardotefkics 6f S 2 T
osteoporosis is a fracturéhat occurs following no or little trauma, known asWY A Y A Y |
traumafradi dZNBEQ® haliS2LR2NR&aAa A& 2F0Sy dzyRSNRAI Iy
minimal trauma fracture occurs, most commgnn the hip and pelvis. In Australia it is
estimated that 5.9% of'men and 22.8% of women agegi€gisor olderwould be clas$ied

as having osteoporosis.

DXA is a method of measuring BMDngdwo Xray beamsof different energy levels. It is
currently the most widely used method fanforming an osteoporosis diagnosis. A BMD
T-score that is 2.5 standard deviations below §faing adult mean is considered diagnostic.
Women diagnosed with low BMD usually receive lifestyle and dietary advice to improve
bone health, with-the aim of preventing future minimal trauma fractures. The advice usually
concerns sufficient calcium and witén Dintake, adequate exercise, smoking cessation and
limited alcohol intake. Thépplicant suggests that DXA can be used in combination with
lifestyle and dietary advice to encourage women in theithS@ear with osteoporosis, or
those with a low BMD andt risk of osteoporosis, to change their lifestyle, comply with
dietary advice and thus prevent future minimal trauma fractures.

Clinical need

As bone loss in elderly women is related to the level of peak bone mass in earlier life and to
the amount of bme lost since then, it is important to know when the most bone loss occurs
in order to determine the optimal time for prevention. An acceleration of bone loss is seen
around and after (female) menopausat a rate of 5% per year in perimenopausal
women.lt is estimated that 4.7% of women aged¢h@ yearshaveosteoporoticboneand a
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further 40.6%haveosteopenicbone. Although osteoporosis is rarely a direct cause of death,
half the patients who sustain a hip fracture will be unable to gain their previous
independence Osteoporotic fractures (e.gof the hip) are also associated with a risk of
premature death in the years following the fractu(@IHW 2011 Hip or pelvic fractures
were reported as associated causes in 1,668 death&ustaliain 2007, and older adults
have a 5to 8-fold increased risk for alause mortality during the first @onths after a hip
fracture.

Other risk assessment tools for calculating fracture risk

Only three externally validated risk assessment td6RAX®Garvanand QIlfacture) have
been developed to predict fractures. FRAX® was developed in 208 byniversity of
Sheffield on behalf of the WHO: the tool provides an algoritiuat calculatesa 10year
probability of minimal trauma fracture based on iwidiual patient models that integrate the
risks associated with specific clinical factors. It can be used in combination with or without
DXA results. The Garva&mnactureRisk Calculator is based on an Australian populattos
only applicable to men and womesider than60years of age and provides adnd 1Qyear
risk of hip fracture or any other fracture. QFracture estimates the/d#r risk of developing
hip or major fractures (without BMD measurement), and is applicablpeople aged 3¢
99years. No tool performs consistently better thdhe others. There are currently no
specific MBS items associated with the use of these towlss likelythat they would be
administered as part of a medical consultation with a geheractitioner (GP) around the
time that a woman is perimenopausal.

Current arrangements for public reimbursement

There have been no previous MSAC considerations of DXA for women in ttieiyez0
(without risk factors). However, DXA is currently reimbursed for peolder than70years
of age,and women who have suffered from a minimal trauma fracture, othergefned
conditions or osteoporosis risk factors. The conditions under which $€8xAces can be
reimbursed under the MB&re providedin Table 1. The currently available MBS item
numbers for DXA are shownTable4.

Results of assessment

Safetyt Due to the lack of evidence on women in theirttbGQear alone, the inclusion
criteria were broadened to capture all women in the peemopausal periodife. women
aged 4@65year9. No studies were identified that assessed the safety of DXA in wamen
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this age bracketDXA is considered safe as radiation doses are smaller than most diagnostic
X-ray examinations (e.géray mammography).

Effectiveness Studies meeting the prspecified inclusion criteria and assessing the direct
health impact of DXA versus no risk assessment in women agetb y8arswere not
available Another recent systematic reviewélson et al2010)on this topic wa identified

that confirmed that the primary research has not been done. Given the lack of evidence, the
results of two studies (one with postmenopausal women and one with premenopausal
women)are discussed as they provide some information on the chang@MiD X2 years

after DXA testing in women. In the study of postmenopausal women no significant change in
BMD was reported; thus, the expected aggated reduction in BMD between visits was not
found in the 1218 months subsequent to DXA testing plus lifés counselling. In the
second study (premenopausal women) there was a mean pgi%yearincrease in femoral
neck BMD from baseline toy2ars and no change.in lumbar spine BMD when DXA testing
was used in combination with lifestyle counselling. Thelgtiound that DXA plus informing
women of the BMD results was effective at increasing hip BMD in the short teysa(g).

The linked evidence analysis considered the accuracy of DXA compahedFRAX®as
reported in two studiesBoth studies had a higloss to followup of participants (potential

for selection bias)Also,the study participants were Asian women in the right age grcop

the results may not be wholly applicable to an Australian population. The studies had a
4.5+2.8 and 10yearfollow-up. The length of time needed to follow 50 year old women to
ascertainfracture outcomes is probably one of the major reasons why there is so little data
regarding this age group. Even though one sttamliowed a large cohort of women of an
appropriate age for 1Gears, there were still only 325 fractures in the cohort (around 8% of
the participants experienced a fracturd)he area under the curve (AUC) calculated for each
of the studies showed average performance of both DXA and FRAX® in prefatioge.

DXA AUC vaeswere 0.71 (95%CI 0.66, 0.7a8hd 0.64 (95%CI 0.57, 0.72) when predicting
anymajor minimal trauma fractureand 0.86 (95%CI 0.79, 0.92) and 0.82 (95%CI 0.67, 0.98)
when predicting hip fracture, respectively. The predictive acourat FRAX®vas very
similar, with AUC values d.71 (95%CI 0.66, 0.76) and 0.67 (95%CI 0.59, 0.7&)yanajor
fracture, and 0.90 (95%CI 0.83, 0.97) and 0.86 (95%CIl 0.68, 1.00) for hip fracture
respectively It would therefore appear that DXA is as a@te as clinical risk assessment
(using FRABWwithout DXA results).

The second step of the evidence linkage included two studies reporting lifestyle changes
after DXA and lifestyle counselling in women aged6%d/ears A significantly higher mean
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daily @lcium intake was reported in the DXA plus questionnaire group compaitécthe

Wy2 5.1 Q 3IANRdzL) Ay 2yS &addGddzRéd ¢KS aSO2yR aid
intake from 43% at baseline to 70% at¢18 months after the DXA testing. No significant

change in exercise was reported over time in the latter study or between the intervention

groups in the former study.

The third step of the evidence linkage found a considerable body of evidence on lifestyle
interventions for the prevention of fracture;dwever, little of the evidence is applicable to

the target population for this assessment as most studies were conducted in older women.
Eleven systematic reviews were included on the effect of exercise, vitamin D and/or calcium
supplementation on fracture A large and highuality systematic review of randomised
controlled trials (RCTs) and observational studies undertaken by the Agency for Healthcare
Research and Quality (AHRQ) in th&r&jported that the evidence for both calcium and
vitamin D supplememtion in preventing fracturewas uncertain. Other reviews also
indicated that the evidence regarding the impact of vitamin D supplementation on
preventing fracture in the general populatiols uncertain In. contrast, a highquality
Cochrane reviewound that vitamin Din combinationwith calciumsupplementationwas
beneficialat preventing hip fractures in‘institutionalised patients. A rgignificant decrease

in vertebral fractures waglsoseen after calcium supplementaticalone (without vitamin

D).

The AHRQ systematic review found that the evidence on exercise was too limited to draw
anyconclusions. Other systematic reviews of RCTs alone did not find an effect of exercise on
fracture risk; although it is possible that this was because the R€Esnot conducted for a
sufficient duration to capture althe fracture risk. Systematic reviews of observational
studies reported that exercise had a protective effect on the risk of fracture. However,
confounding factorsmight have affectedhis result although the direction ofeffect in the
meta-analysiswas very consistent across the studjeand the heterogeneity between the
studies was lowit ispossiblethat the magnitude of theprotective effect of exercise might

not be as large as observed.dstyle interventions are recommended in Australian and
international osteoporosis guidelines.

Economic andinancial considerations

There was inadequate evidence available to determine the safety and effectiveness of BMD
screening with DXAGiven the impaiant impact of age on bone loss in wometis difficult

to determine whether the results described above would be replicated in women in their
50th year and it is unclear how the BMD results could be extrapolated to predict fracture
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risk in an economienodel without information on the individual osteoporotic risk factors
present in Australian women aged 49 or Y&ars Further, as test accuracy was similar
between DXA and clinical assessment, it is likely that similar impacts on health outcomes
would be obtained using both methodbut that using a clinical assessment teoich as
FRA®would be less costlgand without additional risk. Informationwas not available on
whether the level of compliance with lifestyle advice differs if a DXA test is used to
determine osteoporotic risk when compareudth a clinical assessment tool. Therefore, an
evidencebased assessment dfi¢ costeffectiveness of DXA for analysing BMD in women in
their 50th year was not undertakenas the resulting incremental cosffectiveness ratio
would be subject to an unacceptable level of uncertainty.

Were the proposed listing to be implemented, aftechieving a stable uptake oveydars it
might be expected to cost the MBS approximately $8illion per year (increasing
annually). As the uptake is highly uncertain and depends on the extent of promotion of BMD
screening using DXA, the financial iropaaybe in therange $2.§$20million.

Other relevant considerations

Guidelineg Current clinical. practice guidelines do not recommend DXA screening for
women in the perimenopausal period. Australian guidelines only recommend DXA for men
and women over 8yearsof agewith one or more risk factors or when there is a history of
minimal trauma fracture. The WHO concluded in 2006 that there was no evidence to
support-widespread screening programs for BMD testing, and a repo&012 by the
National ClinicaGuideline Centre (NCGC) stated that fracture risk should not be routinely
assessed in people aged underyg@arsof ageas they are unlikely to be at high risk unless
major risk factors are preseiNICE 2012a)

Other considerations With implementation ofthe intervention, women in their 50 year
who are diagnosed witlisteoporosisvould not be eligible foosteoporosismedication, as
the relevantPBSlisted pharmaceuticals are onbccessiblefor women with a diagnosed
minimal trauma fractureor who areolder than70yearsof age

Conclusions

Safetyt lonising radiation levels associated with DXA are low and no safety concerns or
serious adverse events have been reported in the literatudXAis considered safe,
although not as safe adinical assessment tools that predfcacture risk(i.e. not including
imaging.
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Effectiveness There was a considerable lack of eviderame effectiveness studies of
womenyounger thard0years andolder than65yearsof agewere generally excluded due
to the inability to generali® resultsto a perimenopausal populationThere was no evidence
available that specifically assessed the impact of DXA tesimdracture riskat 49 or
50years of ageSimilarly, there were no stlies with a sufficient followp period to capture
outcomes such a fracture risk, morbidity/mortality or quality of life, and studies with the
appropriate comparator were lacking.

Although there was some evidence that the use of DXA and lifestwmselling may
stabilise BMD over the short term in postmenopausal or premenopausal women, the use of
DXA testing appears to be no more accurate at predicting fracture risk than the use of a
clinical assessment toFRAX®FRAX®s likely tobe a cheape safer and more accessible
option than DXA testingNo evidence on the effectiveness of repeat testing in the correct
population was identified.Similarly, no evidence was identified to determine whether
compliance with lifestyle advice differed as a sequence of an osteoporosis risk
assessment using DXA companeith the use of a clinical assessment tool. The evidence
that lifestyle change affects fracture risk was inconsistentinterventions such as vitamin

D supplementationor dietary calcium andwasuncertainfor exercise interventions
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Glossary and abbreviations

Abbreviation
AHRQ
AHTA
AIHW
ARTG
AUC
BMD

Cl

DAP
DXA
FRAX®
GP
HESP
HTA
ICER
MBS
MSAC
NHMRC
NOF
NPV
ORAI
OST
PASC
PBS
PPV
QCT
QUS
RCT
SCORE
WHO

Description

Agency for Healthcare Research and Quality
Adelaide Health Technology Assessment
Australian Institute of Health and Welfare
Australian Register of Therapeutic Goods
area under the curve

bone mineral density

confidence interval

decision analytic protocol

dual energy.ay absorptiometry

WHO Fracture Risk Assessment Tool
general practitioner

Health Expert Standing Panel

Health Technology Assessment

incremental coseffectiveness ratio

Medicare Benefits Schedule

Medical Services Advisory Committee
National Health and Medical Research Council
NationalOsteoporosis Foundation

negative predictive value

Osteoporosis Risk Assessment Instrument
Osteoporosis sefissessmengcreeningtool
Protocol Advisory SuGommittee (of MSAC)
Pharmaceutical Benefits Schedule
positivepredictive value

guantitative computed tomography
guantitative ultrasound

randomised controlled trial

Simple Calculated Osteoporosis Risk Estimation Score

World Health Organization

DXA for women in their 50 th year i MSAC 1162 16



Introduction

This assessment report istended for the Medical Services Advisory CommittstSAQG.

MSACevaluates new and existing health technologies and procedures for which funding is
sought under the Medicare Benefits &clule (MBS)n terms of their safety, effectiveness
and costeffectiveness, while taking into account other issues such as access and equity.
MSAC adopts an evidenbased approach to its assessments, basedystematicreviews

of the scientific literature(such as the information provided in this documeat)d other
information sources, including clinical expertise.

Adelaide Health Technology Assessment (AHFén the School of Population Health,
University of Adelaidehas been commissioned by the Australian Governniggpartment

of Health to conduct a systematiiterature review and economic evaluation obone
mineral densityBMD)analyses using dual energyray absorptiometry (DXA) for women in
their 50th year. This evaluation has been undertakény 2 NRSNJ 2 Ay F2 NY
making regarding public funding thfe intervention

The proposed usef DXAscreeningfor women in their 5€h year in Australian clinical
practice was outlined‘in decison analytic protocol (DAP) that guided the evaluatiohhe
DAP was released for public commentihJune 2013nd closed for commentsn 19 July
2013.No public consultation responses were receivétie DAP was finalisesh 1 August
2013.

Rationale for assessment

Professor Christopher Nordin submitted an application requesting MBS listingNd
analyses using dual energyray absorptiometry (DXA) for women in theirtBOyear. The
purpose of the intervention is to identify individuals with a low or ¢omrmal BMD who

may be at an increased risk féhinimal trauma fractureQ These individuals auld then
receiveappropriate dietary and lifestyle (healthy bone) advice to prevent osteoporosis and
the occurrence ominimal trauma fractureat anolder age

The hypothesis is that when peopee identified as havingpw BMD using DXAhey would
be more likely to comply with lifestyle and dietary advice to previatture risk compared
with women who underwent a risk assessment withthe use ofDXAtesting

Thiswould essentiallybe a screening item as it is for an unselected populatioheflthy)
women in their 5ah year without major osteoporosis risk factar§he use of DXA as a
screening tool on the MBS would pose a policy issiseMedicare rebates generally cannot
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be paid for screening servicesction 19(5) of theHealth Insurancéct 9733 G G Say W! yf
the Minister otherwise directs, a Medicare benefit is not payable in respect of a health
screening service, that is to say, a professional service that is a medical examination or test

that is not reasonably required forthe manag&y i 2F (G KS YSRAOFIf O2yRA
(Australian Goverment1973.

It should be noted that there are currently no MBS items pertaining to the use of clinical risk
assessment tools for identifying patients at risk of minimal trauma fractuee the
comparator). It is likely that theise of thesetools (if routinely undertaken)would occur
during a standard medical consultation.

Eligibilityfor the proposed DXA screenirsgrvicewould be very similar to the breast cancer
screening prograrthat is jointly funded by the Commonwealth as@tes andterritories.
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Background

Osteoporosisand low bone mineral density

Osteoporosis is a skeletal disorder characterised by low BhID causes the bones to

weaken, resulting in high risk of fractu(@IHW 201} It is defined by theéWorld Health
Organkation WHQ asWl RAaSIaS OKIFINIYOGSNRASR o0& f2¢ 0o
deterioration of bone tissue, leading to enhanced bone fragility and a consequent increase in

F NI Ol dfMBO 1eBAAA ajor charaeristic of osteoporosisis fracturesthat occur
Fft26Ay3 fAGGHES 2NJ y2 (NI dzYITBe disoyderdtself is & WY A
usually silent and onlypecomes clinically evident whetinese fracturesoccur. Although
osteoporosidgs rarely a direct cause of death, osteoparotic fteies (e.g. hip fractures)an

be associated with premature deaths in the years following the fracidiélW 201} The

disease was associated with more than @ion fractures worldwide in 2000, of which

34.9% 28.8%6 and 17.4% were in Europe, the Western Pacifi@nd SouthEast Asia,
respectively(WHO 200Y.

Risk factors

Factors identifiedhat increase the risk of developirggteoporosisare shown inTablel.

Tablel Risk factors for the development of osteopoi@sis1162

Type Risk factors

Fixed (nemodifiable) risk facto] - Age (risk increases aftéb@¥ears of age)
- Sex ¢steoporosadfects womenore than men
- Menopause

- Family history of osteoporosis (genetic predisposition)
- Previouminimal trauma fracty@ticularly of the hip, spine ot wrist

Lifestyle (modifiable) risk facto| - Physical inactivity

- Diet: low calcium intake

- Vitamin D deficiency

- Tobacco smoking

- Excessive alcohol consumption

- Low Body Mass Index (BMI <18.5)

- Anorexia/exerciseluced amenorrhea
- Excessively high BMI

Diseases implicated in - Rheumatoid arthntis
osteoporosis - Hyperthyroidigm
- Hyperparathyroidism

- Hypogonadism, including early menopausgef thatbyearsof age?2

! Includes Australia, China, Japan, New Zealand and the Republic of Korea
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Type Risk factors

- Cushingéas syndr ome
- Chronic gut conditions includaligcadisease, and inflammbtargl
disease (malabsorptive disorders)

- Chronic liver disease

- Chronic renal disease

- Sone cancers (e.g. myeloma)
- Type 1 diabetes

- Gastrectomy

- Ankylosing spondylitis

Drug therapies implicated in - Chemotherapy

osteoporosis - Aromatase inhibitors for the treatment of breast cancer
- Longterm corticosteroid (sg. glucocorticoid therapy

- Antiandrogenic treatments for prostate cancer

SourceAlHW (20)1
aDXA testing is currently reimbursed through the MBS in women with these risk factors

Prevalence, morbidity and mortalitypf osteoporosisin Australia

In Australia,osteoporosiss often underdiagnosed, predominantly because it is usually not
discovered until a fracture occurs. An estimated 692,000 Australians (3.4% of the total
population) have diagnosedsteoporosis based on the 20008 Natonal Health Survey.
The disease mostly occurs in females (81.9%) and wstsbporosispatients are aged
55years or older (AIHW 201) The Geelong OsteoporosiBudy recruited a random
populationbased sample of individuals from an araarsunding Geelong, Victoria. After
standardising for age and sex to the 2006 Australian population, they reported that 5.9% of
men and 22.8% of women aged p€arsor older, and 12.9% of men and 42.5% of women
aged 7Qyearsor older, would be classifiedsahavingosteoporosigHenry et al. 2011 They
reported that 4.7% of the wmen in the 5@54 yearsage groupare osteoporotic, and a
further 40.6%are osteopenic(Henry et al. 2011

Minimal trauma fracture i® major cause of morbidity iasteoporosigatients.Iin 200%08
there were 52,730 hospital separations these fracturesn people aged 4§earsor older.

Hip and pelvis fractures were the mosbmmon with 21,360 separations (40.5 %). Wrist
and forearm, shoulder, spine and ankle fractures occurred 9,038, 4,320, arb2,553
times, respectively(AIHW 201). Osteoporosis Australia (2012) estimates that half of all
patients whosustain a hip fracture will be unable to gain their previous independence
Although the overall number of minimal trauma hip fractures is on the incre@isen (
14,671 in 199899 to 17,192 in 200q08), the hospital separationrate appears to be
decreasingan outcome possibly partly explained bygreater awareness obsteoporosis
and bone density testing, increased uptake of amsSorptive medications and lifestyle
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preventive actionsThe incidence rate of hip fractures in 2@08 was 252 per 100,000 in
females and 100 per 100,000 in malesged 40yearsor older(AIHW 2011

As osteoporotic fractures increase the risk of delattt do not directly cause deatithe role
of minimal trauma fracturas usually assessed as associatectause of deathHip or pelvic
fractures were associatewith 1,688 deaths in 200TAIHW 201) A systematic review
conducted in 2010@eports that older adults have a-3o 8-fold increased risk for atlause
mortality during the first 3months after a hip fractureand this excess mortality risk
remainsconstantover time for both women and mefHaentjens et al. 2000

Dual energy Xay absorptiometry (DXA)

Dual energy Xay absorptiometry (DXA) is currently widely usediteasure BMDo inform

the diagnoss of osteoporosis Measuring-BMD is currently considered the only way to
diagnose osteoporosis or osteoperiathe absence of a minimal trauma fractur clinical
NAA]l FaasSaavySyd OFy  Saiulbdi shis is Kb the 3amhaa y Q a
determining low BMD. Central! DXA examinations have three major roles: diagnosis of
osteoporosis assessment of a patie®trisk of fracture, and monitoring the response to
treatment (Blake & Fogelman 2007The DXA scan generatescbres, which represent a

N>

O2YLJI N azy o0StseSSy GKS LI GASydQa .ab5 FyR (K

genderand ethnic grougWHO 200Y.

Measured BMD - Young adult mean BMD
Young adult population SD

T-score =
(Blake & Fogelman 20D7

Osteoporosiss definedas a BMD that is 2.5 standard deviatian(SDs)below the young
adult mean (380 2 N@.5); Tscore of betweengl and¢2.5 is osteopenia or low bone
mass, which indicates increased risk of fracture.-gore of¢1.0 or above is classified as
normal BMD(WHO 1994

The procedure

DXAtesting can be performed at any locatiotihat has a DXA machine and a qualified
technician. Thetests should be critically assessed laydensitometrist and interpreting
physician for abnormalities that can affect BMD measuremé@aitdlaghraoui & Roux 2008

All DXA systems have a radiation soulta is aimed at a radiation detector opposite the
measurement site. The patient lies on a table in the path of the radiation beam. The site of
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interest is scannednd the attenuation of radiation in these sites is determiradi related

to BMD (El Maghraoui & Roux 20p&iagnosis of low BMD depends on the measurement
site and the number of sites measured; normatlydiagrosis is only made after measuring
BMD at two or more sites.

The dfective radiation dose per site scanned is negligible for-fjesteration pencil beam
scanners\hich use a singularX-ray beam)t this meansthat it is well below the effective
dose from n#&ural background radiation of [ASv per day. The newer fan beam scanners
(wide angle fan beam with multiple detectors) have higher radiation doses. An adult patient
who has a spine and hip scan performed on a Hologic fan beam DXA scanner (Hologic,
Waltham, Massachusetts) receives an effective dose of approximatet2dQSv. These
radiation doses, however, are still smaller than most diagnostigy examinationge.g. X-

ray mammography (Damilakis & Guglielmi 2010The dose of radiation is affected by the
scanning technique, efficiency the detection systemXray tube filtration, number of
scans, exposurparameters, scan size, scan speed and body size of the péDiantilakis &
Guglielmi 201D

Lifestyle anddietary advice

Women with a low Fcore usually receive lifestyle and dietary advice to improve bone
health and increase the BMD in order to prevent minimal trauma fracturein later life.
According to current guidelines and recommendations, #agiceshould consist of

9 Dietary calcium Calcium has an important role in maintaining bone maks main
sources of calcium are dairy milk, cheese and yoglamtiwomen who cannot achieve
adequate calcium intake may require additional supplementatfm.inteke of 1,000mg
of dietary calcium daily is associated with a 24% lower rate of hip fractGedelines
support the importance of dietary calcium in preventiogteoporosisand the Australian
recommendation is BOOmg/day for women aged 5@earsor older (Ebeling et al. 2013
NHMRQ010).

1 Vitamin D Vitamin D plays a role in maintaining bone mass by promoting the absorption
of calcium. The primary source of vitamin D is sunlight but it can also be found in dietary
sources such as fatty fisandvitamin Dsupplements are also available. The Australian
osteoporosisguidelines recommend sunlight exposure of around 15% of the body (i.e.
face, hands and arms) fo® minutes, four to sixtimes a weekn summer and before
10am or after 2om for moderately fai skinned people. Darker skinned people require
more sunlight exposure to achieve the same vitamin D uptdkeeling et al. 2013
NHMRQ010.
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1 Exercise.Exercise programs have a positive effect on BMD in the sjpioe.healthy
women without major risk factors for fracture, the key focus of exercise and physical
activity is to improve or maintain BMD, muscle saastrength and functional capaci#y
combination of weightearing and impact training is recommended, including muscle
strengthening exerciseExerciseshat are highly osteogenic are basketball, netball,
impact aerobics, dancing/gymnastics, tennisdaftope) skipping. These activities are
recommended(for all stages of lifejor at least 30minutesthree to fivetimes a week
(Ebeling et al. 2003

1 Alcoholand smoking Smoking cessation and moderate alcohol intake are important in
maintaining an overall healthy lifestyle, as excessive alcohol intake impairs bone
formation and smoking is associated with a reduction in bone structure and strength
(Ebeling et al. 20,3NHMRQ010). If aleohol is consumed it should be in moderation (up
to one standard drink per day for womenm8king is not recommended.

Intended purpose

It is proposed thaDXA would be used in combination wiifestyle and dietary advice to
encourage women in_their 50 year with a BMD lower than the mean-$€ore <O)to
change their lifestyle to prevent futarosteoporosisandor minimal trauma fracture As
postmenopausabsteoporosisis. both predictable and preventabléhe Applicant suggests
that a change in lifestyleand dietat age 50yearsin those who are at risk of developing
osteoparosigould significantly reduce the fracture burden.

Indicationsfor DXA

As DXA is already available for patients with a wide range of risk factors and in all people
F3ASR xT n pddsedhBwEitend rfaBber would be foall Australianwomen in their
50th year,in orderto determine future fracture risk.

Contraindications for DXA

According to the Royal Australian and New Zealand College of Radiologists,
contraindications for DX/ (healthy) women in their 538 yearwould be(Hendrich 2013

Absolute contraindication:
1 Pregnancy, due to iosing radiation.

Relative contraindications:
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1 Weight women heavier than 120¢130kg may not be able to be tested with DXA
depending on the manufacturer. NewddXA machinesan accommodategreater
weights.

1 Carrying out a DXA in the week after other radiological investigations using contrast
media (e.g. barium meals/enemas, intravenous pyelograms, CT scassbhismight
interfere with theobservedresults.

1 Inability to transfer from a wheelchair to the scanning table (height of the table is
unadjustable).

Clinical need

Bone loss

Bone mass irelderly women is related to the level of peak bone mass in earlieattethe
amount of bone lost since therAslow bone mass is the most important determinant of
osteoporotic fracturesit is important to know when this'bone loss occurs to determine th
optimal time for prevention programs. Bone loss in paad perimenopausal women was
investigated in a longitudinal study with ay@ar followup (Chapurlat et al. 2000 Over the
3years, premenopausal women=196) had no significant bone loss at any site (total body
femoral neck, trochanteranteroposterior and lateral spine, and foreara® measured on a
DXA.However, perimenopausal womgn=76) significantly lost bone from cancelloasd
cortical sites (i.e. the femoral neck, trochanter and lumbar spine), showimgpid and
diffuse bone loss related ta reduction inoestrogen.

Other studies also report bone loss around this time, with a rate ofM530 per year
around the age of 49ears An acceleration of bone lods seen after menopausevith an
initial annual rate of 23%, decreasg exponentially over a period ofc80 years(Elderset

al. 1988). A crosssectional studyhasreported a mean bone loss rate of 5.1% per year in the
first 2 postmenopausal yearElders et al. 1988 A longitudinal studyof 438 Chinese
women aged 4&55years also shoed that menopausal status was the strongest
determinant of bone changg$io et al. 2008 An annual bone loss of around 0.5% weens
among premenopausal women (follewp of 30months), whereas bone loss in
perimenopausal women and postmenopausal womeas around 22.5% andl1.5% per
yealr, respectively.

As a rapid acceleration of bone loss occurs around menopause&oihid be considerethe
optimal time to startosteoporosigrevention behaviourAs DXAestingaround menopause
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would facilitate the early detection of those witalready)low BMD, individualgvould know

if they are at increased risk okteoporosisand future minimal trauma fracture Knowledge

of low BMD (negative -$core) could improve compliance with preventive lifestyle and
dietary changesn this populationso asto maintain good bone health.

Other existing tests forcalculating fracture risk

Riskassessment tools

Many risk assessment tools have been developed to determine the risk of low BMD or
fracture. However, only 20 tools have been externally validated and only 6T1tools
Osteoporosis sefissessment screening tool (OST), Osteoporosis Risk siEs€S
Instrument (ORAI), Simple Calculated Osteoporosis Risk Estimation Score (SCORE), Garvan
FractureRisk Calculator, WHO Fracture Risk Assessment TeRAKRand (racturet were
validated in a populatiobased setting with a proper methodological quglfRubin et al.
2013. According to a 2013 systematic review, no tool performed consistently béttn
others, and simple tools with fewer risk factors often did as well or even better than more
compkx tools with more risk factorRubin et al. 2018 However, only three tool$FRAX®,
Garvan and QFracturgyedicted fractureswhereas the other thredOST, ORAI and SCORE)
only predict low BMDASs fracture risk is the outcome of interestilp FRAX®Garvan and
QFacture are described below.

FRAX®

The University of Sheffield develop&RAX& 2008on behalf of theWHQ It providesan
algorithmthat gives-a 16/ear probability ofminimal trauma fracture based on individual
patient models tlat integrate the risks assod¢ed with clinical risk factor@VHOundated).
This tool can be used in combination with DXA results, or without Bs<A predictor of risk
of fracture. An AustraliarFRAX®algorithm is also availableyased on the Australian
population and is applicable to people aged @D years The risk factors used in tHeRAX®
algorithm are shown in Table 2. FRAX®vas developed using data fro different
populationbased cohorts and validated in 11 prospective populabased cohort§NICE
20123.

Garvan

The Garvan Fracture Risk Calculator was developed using data from the Dubbo Osteoporosis
Epidemiology Study, which was conducted by the Bone and Mineral Research Program of
{@RyYySe&Qa DI NIy Restardhfhé szidByhiehToegand RIBD in€ludes
1,693 males and ,267 females aged 6@earsor older (Simons et al. 1990 The tool is
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applicableto men and womer60¢96 years of age and provides &nd 1Qyear fracture risk
estimatesfor hip and any osteoporotic fracture. The risk factors used in the Garvan tool are
shown inTable2.

QFacture

QFracture was developed in 2009 and has been validated based on large primary care
populations in the UKNICE 2012a It estimates the 1§ear risk of developing hip and
major osteoporotic fractures without BMD measurement, andcusrently applicable to
people agedB0¢99 years.The toolis updated annuallyand the risk factors used in the most
recent update (2013) are shown Trable2.

Table2 Factors assessed by fracture risk assessment tools

Risk factors FRAX® Garvan QFracture

Age X X

Sex X

X
Weight X X
Height X

Race

Previoufacture X X

History of falls X

XX | X | X | X | X |X|X

Parentvithfractured hip.or family | X
history

Alcohalise X

x

x

Smoking X

Menopausal symptoms

Endocrine disorders

Glucocorticoid therapy X

HRT therapy

Oestrogettherapy

Antidepressants

XX | X | X | X | X

Rheumatoid arthritis X

Secondary osteoporosis X

Type 2 diabetes

Asthmar COPD

Cardiovascular disease

Glmalabsorption

Chronic liver disease

Chronic kidney disease

Parkinsonodés di s

Epilepsy

Cancer

XXX XXX X]|X]|X]|X

Dementia
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Risk factors FRAX® Garvan QFracture

In nursing or care home X

Source<LlinRisk2013; NICEH2012ly Rubin et a2013

Quantitative computed tomography (QCT)

Computedtomography (CT) was introduced in 1973 for head scanning, and a few years later
it became available for wholeody scanning. The quantitative ability of QJCT) was
applied to the skeleton soon afterards and was subsequentlysedto determine BMD.
However, with the introduction of DXA, the use of QCT diminishasl DXA hasower
ionising radiation doseand higher reproducibility Another limitationof QCTwasthat the
WHO definition obsteoporosiqin terms of bone densitometryyould not be applicableIn
recent years with technical developments in QCT and recognitiorsaine advantages of
QCT over DXA€. separate measures of cortical and trabeculdB information on bone
morphometry from which biomechanical parameters can be extractdt) use of QCT is
again increasingAdams 2009 It can be performed on conventional CT scannars] at
peripheral sites (e.g. radius and tibia) using smaller and cheaper peripheral CT sdanogrers.
to the broader use and technical developmer@CT may be considered as diemative to
DXA in the future.

Quantitative ultrasound (QUS)

QUS for bone assessment typically involves placing ultrasound transducers on either side of
the calcaneus (heel bonepne as a wave transmitter antthe other as areceiver. The
devices assess multiple parameteénswhichvalues are lower in osteoporotic bortban in
healthy bone. QUS'is used in clinical practie with this technique there are no universal
guidelines establishing normal versus abnormal measurgsyeand no consensus criteria
with which to diagnose osteoporosighe diagnostic accuracy of QUS was determined in a
systematic review with DXA as the reference stand@dyak et al. 2006 For the QUS
index parameter Bcore cutoff threshold of¢l, sensitivity was 79¥95%CIl 69%86%) and
specificity 58% (95%CI 44%0%) for identifying people with a DXATO 2 NJg2.5Atfthe XK
hip or spine. The systematic review concluded that results of QUS at commonly us#t cut
thresholds do not definitively exclude or confirm Da@&ermined osteoporosisHowever,
there are some advantages with QUS: it is less expensive thaniDpdrtable, does not
involve radiation and does not require trained personnel.

Marketing statusof device/technology

All therapeutic products marketed in Australia require listing on the Australian Register
Therapeutic Goods (ARTG). F&XA devicedisted on the ARTGas category llb devices
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(mediunxchigh level of risk), arshownunder the itens in Table3. They are listed in the

ARTG.

Table3 DXA devicebsted on the ARTG

ARTGtemno. | Manufacturer | Product name Indication/purpose
97975 GE Medical GE Medical Systems Australia Pty X-ray imaging for bone densitomet
Systems Lunal Lt X-raysystem, diagnostic, bone
absorptiometer, daakrgy
119491 Medilink InMed Pty lddX-ray system, For the estimation of bone density
diagnostic, bone absorptiometer, ¢ other structural parameters of bon
energy usingx-ray absorptiometry for the
purpose of aiding in the diagnosis
osteoporosis including bone
regeneration and loss
158772 Hologic Inc Cytyc Australia Pty xdray system | Intended to be used to estimate b
diagnostic, bone absorptiometer, ¢ densitythe data can then be used {
energy calculat8MD
199129 BM Tech Central Medical PtydlXgray system| BMDmeasurement and assessing
Worldwide Co| diagnostic, bone absorptiometer, ( efficacy of drug treatment
Ltd energy

Source: Therapeutmo@s Administration, accesséthi@?014 <https://www.ebs.tga.gow.au/

Current reimbursement arrangements

DXAservices arecurrently reimbursedfor people 70yearsor older (MBS item number
12323) women who suffer froma minimal trauma fractureand other pre-defined
conditions and/or risk factors for osteoporosis. Ti@2 Y RAGA 2y a GKI @
2 a4l S 2Lk NP aatare NFrénily@Bgiblé fgrReimbursement undére MBS can be

found.nTablel. Currently available MBS item numbers for DXA are showraiole4. For

notes regarding these items, sé@pendixG.

Table4  Current MBS items for DXA rstiaig

MBS 12306

previously.

more fractures occurring after minimal trauma; or

applies (Ministerial Determinativ.
Fee: $100.50 Benefit: 75% = $75.85% = $85.45

Category 2, DIAGNOSTIC PROCEDURES AND INVESTIGATIONS, Bone Densitometry
Bone densitometry (performed by a specialist or consultant physician where the patient is referred by
another medical practitioner)sing dual energy Xay absorptiometry, for:

1 the confirmation of a presumptive diagnosis of low bone mineral density made on the basis of

1 the monitoring of low bone mineral density proven by bone densitometry at leastd2ths

Measurement of 2 or more sitesl service only in a period of 24 montlgsincluding interpretation and
report; not being a service associated with a service to which item 12309, 12312, 12315, 12318 or 123

MBS 12312

Category Z; DIAGNOSTIC PROCEDURES AND INVESTIGATIONS, Bone Densitometry
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Bone densitometry (performed by a specialist or consultant physician where the patient is referred by
another medical practitioner), usirdual energy Xay absorptiometry, for the diagnosis and monitoring of
bone loss associated with 1 or more of thedaling conditions:

1 prolonged glucocorticoid therapy;

1 conditions associated with excess glucocorticoid secretion;

1 male hypogonadism; or

1 female hypogonadism lasting more tham@®nths before the age of 4ears
Where the bone density measurement vatintribute to the management of a patient with any of the aboy
conditions¢ measurement of 2 or more sitesl service only in a period of 12 consecutive morghs
including interpretation and report; not being a service associated with a service to wénci2306, 12309,
12315, 12318 or 12321 applies (Ministerial Determination)
Fee: $100.50 Benefit: 75% = $75.85% = $85.45
Relevant explanatory notes
Wt NBf 2y 3SR 3t dzO 2dlireids th©drnkencerieStNil L2 Q A &

(a) a dosage of inhaledlucocorticoid equivalent.to or greater than 8@ticrograms beclomethasone,

dipropionate or budesonide per day; or
(b) asupraphysiological glucocorticoid dosage equivalent to or greater tham@.prednisolone in an
adult taken orally per day;
for a period aticipated to last for at least fhonths.
Glucocorticoid therapy must be contemporaneous with the current scan. Patients no longer on steroids
would not qualify for benefits.
(@) Male hypogonadism is defined as serum testosterone levels below the age matoimadimange
(b) Female hypogonadism is defined as serum oestrogen levels below the age matched normal rg

Category Z, DIAGNOSTIC PROCEDURES AND INVESTIGATIONS, Bone Densitometry
MBS 12315
Bone densitometry (performed by a specialist.or consultant physician where the patient is referred by
another medical practitioner), usirdual energy Xay absorptiometry, for the diagnosis and monitoring of
bone loss associated with 1 or more of thedwoling conditions:
1 primary hyperparathyroidism;
chronic liver disease;
chronic renal disease;
proven malabsorptive disorders;

= =4 —a -

rheumatoid arthritis; or

1 conditions associated with thyroxine excess
Where the bone density measurement will contribute to timanagement of a patient with any of the abov
conditions¢ measurement of 2 or more sitesl service only in a period of 24 consecutive morghs
including interpretation and report; not being a service associated with a service to which items 12306,
12309 12312, 12318 or 12321 applies (Ministerial Determination)
Fee: $100.50 Benefit: 75% = $75.85% = $85.45
Relevant explanatory notes

A malabsorptive disorder is defined as one or more of the following:
(a) malabsorption of fat, defined as faecal fat estia at greater than 1&m per 72hours on a normal

fat diet; or
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(b) bowel disease with presumptive vitamin D malabsorption as indicated by-auhal circulating
25-hydroxyvitamin D level; or
(c) histologically provertoeliac disease
Category 2, DIAGNOSTIFROCEDURES AND INVESTIGATIONS, Bone Densitometry
MBS 12321
Bone densitometry (performed by a specialist or consultant physician where the patient is referred by

another medical practitioner), usirdual energy Xay absorptiometry, for the measurement dbone density
12 months following a significant change in therapy for:

1 established low bone mineral density; or

1 the confirmation of a presumptive diagnosis of low bone mineral density made on the basis of 1

more fractures occurring after minimal trauma.

Measurement of 2 or more sitesl service only in a period of 12 consecutive morglrscluding
interpretation and report; not being a service associated with a service to which item 12306, 12309, 12
12315 or 12318 applies (Ministerial Determination)
Fee: $100.50 Benefit: 75% = $75.85% = $85.45
Relevant explanatory notes

Iltem 12321 is intended to allow for bone mineral density measurement following a significant change ir
therapyr e.g. a change in the class of drugather than a change in the doge regimen.

Category Z DIAGNOSTIC PROCEDURES AND INVESTIGATIONS, Bone Densitometry

MBS 12323

Bone densitometry (performed by a specialist or consultant physician where the patient is referred by

another medical practitioner), usirdual energy Xray absorptiometry or quantitative computerised
tomography, for the measurement of bone mineral density, fora person agg@&i@ orolder.
Measurement of 2 or more sitesincluding interpretation and report; not being a service associated with
service towhich item 12306, 12309, 12312, 12315, 12318 or 12321 applies (Ministerial Determination)
Fee: $100.50 Benefit: 75% = $75.40 85% = $85.45

Relevant explanatory notes

Item 12323 enables the payment of a Medicare benefit for a bone densitometry servicerpedmn a
patient aged 7Q/ears orolder. The Government has decided to expand access to Medstdrsidsed bone

mineral density testing to coincide with the expanded eligibility for the osteoporosis medication
Wt SYRNRYFGSQ dzy RS Nis&ehdnet KI NYI OSdzi A Ot . Sy ST

QCTis also listed on the MBS for measuring BM& mostly the same indicationg he
currently available MBS items for QCT are shownaible5 and item number 12323 imable
4,

Tables Current MBS items for QCT

Category?2 ¢ DIAGNOSTIC PROCEDURES AND INVESTIGATIONS, Bone Densitometry
MBS 12309
Bone densitometry (performed by a specialist or consultant physician where the patient is referred by

another medical practitioner), using quantitative computerised tomography, for

1 the confirmation of a presumptive diagnosis of low bone mineral density made on the basis of
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more fractures occurring after minimal trauma; or
1 the monitoring of low bone mineral density proven by bone densitometry at leaghd®hs

previously.

Measurement of 2 or more sitesl service only in a period of 24 montticluding interpretation and

report; not being a service associated with a service to which item 12306, 12312, 12315, 12318 or 123

applies (Ministerial Determination)

Fee: $100.50 Benefit: 75% = $75.85% = $85.45

Category 2, DIAGNOSTIC PROCEDURES AND INVESTIGATIONS, Bone Densitometry

MBS 12318

Bone densitometry (performed by a specialist or consultant physician where the patient is referred by

another medical practitioner), using quantitative computerised tomography, for the diagnosis and moni
of bone loss associated with 1 or more of fielowing conditions:
1 prolonged glucocorticoid therapy;
conditions associated with excess glucocorticoid secretion;
male hypogonadism;
female hypogonadism lasting more tham®nths before the age of 4fears
primary hyperparathyroidism;
chronic lier disease;
chronic renal disease;
proven malabsorptive disorders;

= =4 -4 -4 -4 -—a -—a -

rheumatoid arthritis; or

1 conditions associated with thyroxine excess.
Where the bone density measurement will contribute to the management of a patient with any of the a
conditions- measurement of 2 or more sitedl service only in a period of 24 consecutive montingluding
interpretation and report; not being a sece associated with a service to which item 12306, 12309, 1231
123150r 12321 applies (Ministerial Determination)
Fee: $100.50 Benefit: 75% = $75.85% = $85.45

The usag®f MBS items foDXA testingn femalesis shown inTable6. MBS items regarding
DXA scanning in women were used 262,482 times in &8, 2of which 62.4%ccurredin
women 65years of ageor older. In women aged 4§54 years only 27,507 DXAservices

were conducted. Of these womer2.1% (17,082had a DXA scan because they were
02y aARSNBR WYiterhsAK312NirdalP305)anida32.94% (8,861) had a scan after

suffering a minimal trauma fracturer for the monitoring of low BMD.
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Tableb

MBSitemsusedfor DXA scanning témales between July 2012 and June 2013

MBS12306 MBS12312 MBS12315 | MBS12321 | MBS12323 | AllDXA
(after fracture| (hypogonadism, (other (after (DXA + QCT|
or monitoring| glucocorticoid indications significant | aged 70years
low BMD) secretion or associated change in or oldej
therapy withlow therapy)
BMD)
0i 4 years 12 4 0 3 0 19
5i 14 years 103 232 81 64 0 480
1524 years 350 1,135 470 74 0 2029
2534 years 925 1,436 862 113 0 3336
3544 years 2,349 4,191 1,856 283 0 8,679
4554 years 8,861 11,539 5,543 1,564 0 27,507
55 64 years 24,696 17,257, 9,076 5,669 0 56,698
65 74 years 20,582 11,943 5,527 4,969 42,845 85,866
7584 years 6,393 2,343 877 1,410 53,392 64,415
85 years or old 1,453 328 134 250 11,288 13,453
All ages 65,724 50,408 24,426 14,399 107,525 262,487
Sourcehttps://www.medicareaustralia.gov.au/statistics/mbs , aepessétdarc2014
Notes

1:The low figures provided for 12306,.12312, 12315 and 1232 lafyedidtyestsor oldemay not reflect the true

incidence of DXA scans clinically.included under these item numbers, but instead may have been processed under the
70years of agar oldeMBS item (12323).

2: MBS 12323 includes both QCT and DXA. However; the curreBSLisagenninbers for QCT jstowe
assumethatthe usage of QCT in this item number would be negligible.

Proposal for public funding

The proposed MBS item is summarisedable7. As DX/Aservices aralready on the MBS
for other indications, the fee is the same &w the existing MBS item numbers. The
proposed item numberelates toall women in their 5th year. As women with a Icore of
X2.5 would be eligible for repeat testin@nonitoring) under item number 12306, it is
expected that usage of this item numbevould increase after the introduction of the
proposednewitem (see @€ A y I Yy OA | f séctiom)iTHe Propdseditgri tumber wal
be used in addition to the existing MBS items for DXA and [Q&Tintended thatit would

only be used once ih @ 2 Yilifeyir{e,din thar 50th year; this limit may need to be made
explicit in the item descriftr.

Table7 Prgposed MBS item descriptor for DXA scanoiimgpmen in their 50th year

Category Z DIAGNOSTIC PROCEDURES AND INVESTIGATIONS, Bone Densitometry
MBS XXXX

Bone densitometry (performed by a specialist or consultant physician where the patient is referred by
another medical practitioner), usirdual energy Xay absorptiometry, for the measurement of hip and
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spine bone mineral density in women in their 50t &&th or 60th) year.

Measurement of 2 or more sitesl service only, including interpretation and report; not being a service
associated with a service to which item 12306, 12309, 12312, 12315, 12318, 12321 or 12323 applies
(Ministerial Determination).

Fee: $100.50 Benefit: 75% = $75.40 85% = $85.45

Other relevant notes from D1.27, Bone Densitomegijtems 12306 to 12323)

Consumer impact statement

There were no @nsumer responses received during the public consultation period.
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Approach toassessment

The objective of this assessment was to determine whether there is sufficient evidence, in
relation to safety, effectiveness and ceeffectiveness, to have DXA listed on the MBS for
the screening of women in their B9year. A structured assesient was carried out to
assess:

9 clinical effectiveness

o direct evidenceimpact on health outcomas do womenwho are DXAtested in their

50th yearhave better health outcomes?
o linked evidence

A diagnostic accuraaythis involves comparinXAtest results against a reference
a0FyRINR 6 Wi Nzl KQO X thie Kake Ofninihil FaudaSracRi@ i S NJY A

A impact on clinical decision.makingneasured asthe change in treatment decision

made by clinicianr the change in compliance rates in pattsin response to the
information provided bya DXA test

A effectiveness of treatment does treatment of those people with a diagnqws a

change in rate of compliancehange thehealth outcomesf women determined
to have low BMD

1 safety
M economicconsiderations

Clinical pathway

A flowchart can help define the place of moposed new intervention in the clinical
management of a patienfFigurel). The dotted lines in Figure 1 show the proposed clinical
pathway (with the intervention)whereas the solid lines show the current clinical pathway
(with the comparator). In this case, marmagent options are the same for both the
comparator and the intervention, but the proportions of patients in the various branches
may change. First, this may occur if DXA is more accurate, as more women who would
normally develop a minimal trauma fracture auld be provided with lifestyle advice,
possibly preventing subsequent fractures. Second,Apglicant has claimed that this could
occur if a larger proportion of women adhere to lifestyle and dietary adfottewing the
results of a DXA, comparedth aclinical fracture assessment without DXA.
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An additional comparator for women who do not quality for DXA on the MBS ifuseéd
DXA, paid for by the patient and undertaken by private radiologists. Should the proposed

new item be MBS funded, women whoagmhave previously paid for their own DXA testing
would now be eligible formMBSfunded scan.
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Women in their 50th year (not eligible for
existing DXA MBS items)

P L ciaie Clinical fracture
DXA assessment
Pl without DXA
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Figurel Clinical management algorithm forgheposed new intervention
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Comparator

Comparators are usually selected by determining the test that is most likely to be replaced
(or added to) by the technology submitted for a new MBS item number. Currantgt

women in their 56h year will not receive a DXA test to measure BMD. Fracture risk may be
assessed, however, through a clinical assessment provided by a general praci{i@dter

and conducted using existing fracture risk tools. Tools such as FRAX® can be used in
combinationwith DXA results, or without DXA, as a predictor of risk of fracture.

Lifestyle and dietary advice will be offered if a patient is considered at risk of low BMD,
irrespective of the method of determining fracture risk. Therefahe comparator is:

1 Lifegyle and dietary advice (calcium and vitamin D) based on a general clinical
assessment by &Pusing existing fracture risk assessment tools (for example the FRAX®
algorithm) without the results of BMDtest.

The reference standard

As the aim of the intevention and comparator is to-prevent minimal trauma fracture, the
reference standard for determining the accuracy of DXA and fracture risk assessment tools
is the occurrence of minimal trauma. fracture (clinically diagnosed).

Research gquestions

In the event that direct evidence was available to assess the safety, effectiveness and cost
effectiveness of BMD analyses using DXA for women in théir ¥€ar, the following
research question was to be addressed by this evaluation:

1 For women in their 5th year, what is the safety, effectiveness and cestectiveness of
DXA todeterminelow or longnormal BMD, compared with clinical assessment (including
the use of existing fracture risk assessment tools but no Jay)reventingminimal
trauma fracture

In the event that linked evidence (s&iagnostic assessment framewgQdn page38) was
the only evidence available to assess the safety, effectiveness andféediveness of BMD
analyses using DXA for women in theitibgear, the following research questions were also
to be addressed:

Safety

1 What is the safety odDXA compred with a clinical assessmenis{ngexisting fracture
risk assessment tools but no DX#&)women in their 5¢h year?
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Accuracy

1 What is the diagnostic accuracy of DXA compavitd clinical assessment tools without
DXAfor women in their 50th yea?

Change in patient management

1 Does having a low BMD identified through DXA testing, rather than a risk assessment
without DXA, result in better adherence to preventive lifestyle advice?

Effectiveness in case of a change in management

1 Does adherence to prewéive lifestyle advice in women in their 80year have an impact
on health outcomes?

Diagnostic assessment framework

This assessment usdise theoretical framework outlined in the MSAGuidelines for the
Assessment of Diagnostic TechnologSAC 2003.

This means that evidence of the clinical effectiveness of BMD analyses using DXA requires
either one or other of the following

1 evidence of the effectiveness of DXA from haglality comparative studies (direct
evidence). The use of DXA andbsequent lifestyle and dietary advice would be
compared with clinical risk assessment (without DXA) and subsequent lifestyle and
dietary advice. RCTs provide the highest quality evidence for this comparison

1 evidence of treatment effectiveness from higluality comparative studies that assess
the change in lifestyle and diet for women in theirth@ear (and its effect on minimal
trauma fracture risk), linked with applicable and higimality evidence of the accuracy of
DXA at predicting the risk of fractule ¢ KA & Aa OFff SR WEAY{SR SOA

There was no direct evidence available that met all the inclusion criteria developed to
determine the safety and effectiveness of DXA in women agegb3iears, so in this
assessment a linked evidence approach was uia#ten. This means that evidence from
studies that report on diagnostic test performance (diagnostic accuracy), the impact on
clinical decisionmaking and the impact of lifestyle and dietary changes of women with a
low T-score on health outcomes was narinaly linked in order to infer the effect of the
diagnostic test on patient health outcomegor the &st step of the linked analysis
separate search was conducted. Systematic literature reviews providing evidence on the
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effectiveness of a change in lifestyle and diepreventing minimal trauma fracture were
collated.

Systematic eview ofthe literature

Literature sources and search strategies

The medical literature was searched to identify relevant studies and revaeldsessing
each of the research questions develop&XA was first approved by the American Food
and Drug Administration in 1988pthe search period was restrictad the period between
1988and February 2014Searches were conducted \tlee databases escribedin Table8.
Search terms are describ@u Table9 and Tablel0. In each database the search terms were
mapped to the relevant indexing termand exploded(e.g. MeSH for PubMed and the
Cochrane Library, and EmTree for Embase.cdm)identify systematic reviewRCTsand
meta-analyses, search filters were employed.

Table8 Electronic databases searched

Electronic database Period covered

Cochrane Librdrincluding, Cochrane Database of Syskewaigs, 1988 2/2014
Database of Abstracts of Reviews. of Effects; the Cochrane Central Re
Controlled Trials (CENTRAL), the Health Technology Assessment Dat
NHS Economic Evaluation Database

Current Contents 1988 2/2014
Embase 1988 2/2014
PubMed 1988 2/2014
Web of Scien¢escience Citation Index Expanded 1988 2/2014
Cinahl 1988 2/2014
Econlit 1988 2/2014
Scopus 1988 2/2014

Table9 Search terms used

Element of clinical question Search terms

Population Osteoporosis OR osteopenia OR fractur* OR bone mineral density

Intervention Dual energ}-ray absorptiometry

Comparator (if applicable) | N/A

Outcomes (if applicable) N/A

Limits Publication date from 1988 to 2014/2; Humans

N/A=notapplicable
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TablelO Search terms used to identify systematic reviews for the last step of the linked analysis (health
outcomes)

Element of clinical question Search terms

Population Osteoporosis OR fracture

Intervention Lifestyle

Comparator (if applicable) | N/A

Outcomes (if applicable) N/A

Limits Publication date from 192®@14; humans; systematic reviews or randon
controlled trials or rretalyses or metgntheses

N/A=not applicable

Selectioncriteria

In generalstudies were excluded from the systematic literature review if they:

1 did not provide information on the prgpecified. target population. This means that
womenyounger thard0years andlder than65 yearsof agewere generally excluded, as
the rate of boneloss in these women is very different from our target population (see
W, 2y S pagezdp Makihgit impossible to genersdiresults from older and younger
populations to the population eligible for the MBS item under review

1 did not address one of the prepecified outcomes and/or provided inadequate data on
these outcomes;

1 were in a language other than English and were of a lower level of evidence than the
studies in English; or

1 did not have an eligible study design.

If the same data were duplicated in multiple articles, only results from the most
comprehensive or most recent article were included.
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Search results

Figure2 and Figure3 provide an overview of the process of study selection for this
systematic review, as pERISMA reporting guidelines (Liberati e&i09).

PRISMAlowchart

Potentially relevant studies identified in the literature searches and screened for retrieval:
N=34,493

Duplicates removed:
N=17,641

Potentially relevant articles after duplicates removed:
N=16,852

Articles excluded:
N=16,446

Full text articles retrieved for more detailed examination:
N=480

Papers identified through ‘grey’ literature:

N=21 Did not meet inclusion criteria (N=498):
- Incorrect language (N=5)
- Incorrect study design (N=192)
Papers identified through pearling: - Incorrect population (N=93)

N=3 - Incorrect intervention (N=87)
- Incorrect comparator (N=36)
- Incorrect outcomes (N =67)
Papers identified via applicant: - Unable to retrieve full text (N=4)

N=1 - Duplicate study / population (N=5)

- No (extractable) data (N=9)

Included:
N=7

Figure2 Summary of the process used to identify and select studies $gstbmaticeview(specifically
searches for direct evidence and the first twediidence steps)
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Potentially relevant studies identified in the literature searches and screened for retrieval:
N=1,681

Duplicates removed:
N=66

Potentially relevant articles after duplicates removed:
N=1,615

Articles excluded:
N=1,341

Full-text articles retrieved for more detailed examination:
N=274

Did not meet inclusion criteria (N=262):
- incorrect language (N=1)
- incorrect study design (N=103)
- incorrect population (N=42)
- incorrect intervention (N=42)
- incorrect outcomes (N =52)
- unable toretrieve full text (N=3)
- dataincluded elsewhere (N=2)
- other (since updated or systematic
review postdates) (N=17)

Included:
N=12

Figure3 Summary of the process used to identify and select systematic reviews in the last step of the linked
analysis (health outcomes)

Data extraction and analysis

A profile of key characteristics wakeveloped for each included studgee AppendixC).

Each study profile described the level of evidence, design and quality of the study, authors,
publication year, loation, criteria for including/excluding patients, study population
characteristics, type of intervention, comparator intervention and/or refece standard
(where relevant) and outcomes assessetudies that could not be retrieved or that met

the incluson criteria but contained insufficient or inadequate data for inclusion are listed in
AppendixD. Definitions of all technical terms and abbreviatiare provided in the Glossary
(pagel6). Descriptive statistics were extracted or calculated for all safety and effectiveness
outcomes in the individual studies.
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Assessing diagnostic accuracy

To assess thaccuracy of DXA testing to predict minimal trauma fracttine aim was to
report the sensitivity, specificity, negative and positive predictive values (NPV, BiiY/)
likelihood ratios of the tests with correspding 95% confidence intervals (Cldpwever,
none of the included studies had data suitable for the calculation of these variables, nor to
enable metaanalysis. Where diagnostic accuracy was reported in the studies, it was
predominantly in the form of reeiver operating characteristic (ROC) curves or area under
the curve (AUC) data. These data were extracted andreative metasynthesis of the data
was undertaken

Appraisal of the evidence

Appraisal of the evidence was conduciedhree stages:

Stage 1 Appraisal of the applicability and quality of individual studies included in the review
(strength of the evidence)

Stage 2: Appraisal of the precision, sifeeffect and clinical importance of theesults for
primary outcomesdn individual studies usedto determine the safety and effectiveness of
the intervention.

Stage 3: Integration of this evidence for conclusions about the net clinical benefit of the
interventionin the context of Australian clinical practice.

Stage 1: strength of the evidence

The evidence presented in the selected studies was assessed and classified using the
dimensions of evidence defined by the National Health and Medical Research Council
(NHMRC 2000).

These dimensiongTable 11) consider important aspects of the evidence supporting a
particular intervention and include three main domains: strength of the evidence, size of the
effect and relevance of the evidence.eTfirst domain is derived directly from the literature
identified as informing a particular interventipthe last twoeachrequire expert clinical
input as part otheir determination.

DXA for women in their 50 th year i MSAC 1162 43



Tablell Evidence dimensions

Type ofvidence Definition
Strength of the evidence
Level The study design used, as an indicator of the degree to which bias h
eliminated by design.
Quality The methods used by investigators to minimise bias withisignstudy d
Statistical precision Thep-value or, alternatively, the precision of the estimate of the effec

the degree of certainty about the existence of a true effect.

Size of effect The distance of the study estimate framiérsue and the inclusion of o
clinically important effects in the confidence interval.

Relevance of evidence The usefulness of the evidence in clinical practice, particularly the
appropriateness of the outcome measures used.

aSeeTablel2
The three suldlomains (level, quality and statistical precision) are collectively a measure of
the strength of the evidence.

The Yevel of evidenc€reflects the effectiveness of a study design to answer a particular
research question. Effectiveness is based on the probability that the design of the study has
reduced or eliminated the impact of bias on the results. The NHMRC evidence hierarchy
provides a ranking ¥ @I NA2dza atdzR®€ RSaAadya oWt S@St a
guestion being addressgd ablel?).

Tablel2 Designations of levets evidence according to type of research question (including table notes)

Level Interventiort Diagnatic accuracy
le A systematic review. of lesaldies A systematic review of katlidies
Il A randomised controlled trial A study of teatcuracy with: an independent,

blinded comparison with a valid reference $tg
among consecutive persons with a defined ¢
presentation

k1 A pseudoandomised controlled trial A study dést accuracy with: an independent,
(i.e. alternate allocation or some other methq blinded comparison with a valid reference 8ts
among heoonsecutive persons with a defineg
clinical presentation

k2 A comparative study with concurrent controly A comparison with reference standard that d
Y nonrandomised, experimental trial meet the criteria requiretk¥et || and -1l
evidence

1 cohort study
1 casecontrol study
1 interrupted time series with a control group

k3 A comparative study without concurrent contf Diagnostic casentrol stucy
T historical control study

T two or more singlem stuigs9

1 interrupted time series without a parallel co

group

v Case series with either-msstor prest/postest | Study of diagnostic yieldd€fevence standard)
outcomes

SourceNHMR@009)
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Explanatory notes

a

b

Definitions of these study designs are groNtdetR@2000 pp. ¥8) and in the accompanying Glossary.

These levels of evidence apply only to studies assessing the diagustic afr screening tests. To assess the

overall effectiveness of a diagnostic test there also needs to be a consideration of the impact of the test on pat
management and health outcomM8AG2005 Sackett& Haynes 2002).The evidence hierarehy iigithe

6l nterventiond6 column should be used when assessing
existing method of diagnosis/ comparator test(s). Th
when asssing the impact of a screening test on health outcomes relative to no screening or alternative screeni

methods.

A systematic review will only be assigned a level of evidence as high as the studies it contains, excepting where t
studies are of &\l evidence. Systematic reviews of level Il evidence provide more data than the individual studies al
any metanalyses will increase the precision of the overall results, reducing the likelihood that the results are affec
by chance. Systematiceresiof lower level evidence present results of likely poor internal validity and thus are rated
on the likelihood that the results have been affected by bias, rather than whether the systematic review itself is of |
quality. Systematic review quatitydshe assessed separately. A systematic review should consist of at least two
studies. In systematic reviews that include different study designs, the overall level of evidence should relate to ¢
individual outcome/result, as different studiedyashelsggns might contribute to each different outcome.

The validity of the reference standard should-be determined in the context of the disease under review. Criterie
determining the validity of the reference standard shespedifepieTht®n include the choice of the reference
standard(s) and its timing in relation to the index test. The validity of the reference standard can be determined thr
quality appraisal of the study (Whitin20eBal

Welldesigned populatlmased caseontrol studies.descreening studies where test accuracy is assessed on all
cases, with a random sample of controls) do capture a population with a representative spectrum of disease and
fulfil the requirements for a valid assembly of patienés, Hosome cases the population assembled is not
representative of the use of the test in practice. In diagcostimtatealies a selected sample of patients already
known to have the diséasempared with a separate group of normal/haglithynpevn to be free of the disease.

In this situation patients with borderline or mild expressions. of the disease, and conditions mimicking the disease
excluded, which can lead to exaggeration of both sensitivity and specificity. Thisuis bakedrsppettrum

effect because the spectrum of study participants will not be representative of patients seen in&ractice (Mulher
Miller 2002).

This also.includes controlled kmwidedter (preest/postest) studies, as well as adjustedcindomparisons (ie.
utilise A'vs B and B vs C to determingWittsstatistical adjustment for B).

Comparing singlem studies.e. case series from two studies. This would also include unadjusted indirect
comparisonsg(i utilise A vs B andsBC to determine A yBUE where there is no statistical adjustment for B).

Studies of diagnostic yield provide the yield of diagnosed patients, as determined by an index test, without confirm
of the accuracy of this diagnosis by a referatare.stdrese may be the only alternative when there is no reliable
reference standard.

Note A: Assessment of comparative harms/safety should occur according to the hierarchy presented for each of |

research questions, with the proviso that this assmsamemwithin the context of the topic being
assessed. Some harms (and other outcomes) are rare and cannot feasibly be captured within randomis
controlled trials, in which case lower levels of evidence may be the only type of evidenle that is practice
achievabldgothphysical and psychological harms may need to be addressed by different study designs;
harms from diagnostic testing include the likelihood of false positive and false negative results; harms fr
screening include the likelihoodeo&fatmand false reassurance results.

Note B: When a level of evidence is attributed in the text of a document, it should also be framed according to

corresponding research questigprevel 1l intervention evidence; level IV diagnosticleviadite;
prognostic evidence.

Note C: Each individual study that is attribéeeel &f evider@stould be rigorously appraised using validated or

commonly used checklists or appraisal tools to ensure that factors other than study design have not affec
the validity of the results.

Source: Hierarchies adapted and modified from: B@@®didijmer et a(1999; NHMRQ1999; Phillips et al.
(200}
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Individual studies assessinfpe diagnostic effectiveness of DXA testing were graded
according to prespecified quality and applicability criteria (MSAC 2005), as shovahle
13.

Tablel3 Grading system used to rank included studies

Validity criteria Description Gradingsystem

Appropriate Did the study evaluate a dicenparison of the | C1 direct comparison

comparison index test strategy verhe comparator test CX other comparison
strategy?

Applicable populatior Did the study evaluate the index test in a pop| P1 applicable
that is representative of the subject character| p2 |imited
(age ad sex) and clinical setting (disease
prevalence, disease severity, referral filter an
sequence of tests) for timécal indication of

P3 different population

interest?
Quality of study Was the study designed to avoid bias? Q1 high quality
High quality = no potential for bias based on | Q2 mediumuality
defined key quality criteria Q3 poor reference standard

Medium quality = some potential for bias.in ar  poor qualityr
other than those sreecified as key criteria

Poor quality = poor reference standard and/o
potential for bias bagm keyrp-specified criterial

insufficient information

The appraisal of intervention studigfrials and cohort studiéspertaining to treatment

safety and effectiveness was undertaken usithgg Downs & Black (1998) checklist
Uncontrolled beforeand-after case series are a poorer level of evidence with which to
assess effectiveness. The quality of this type of study desagmassessed according to a
checklist developed by the UK National Health Service (NHS) Centre for Reviews and
Dissemination(Khan et al. 200 Studies of diagnostic accuracy were assessed using the
QUADASL quality assessment toaWhiting et al. 201}, whereas sstematic reviews
included in the last step of the linked analysis were assessed with the PRISMA checkilist
(Liberati et al. 2000

Stage 2: precision, size of effect and clinical importance

Statistical precision was determined using statistical principles. Small confidence intervals
and pvalues give an indication as to the probability tha¢ tteported effect is real and not
attributable to chancgNHMRC 2000 Studies need to be appropriatghpweredto ensure

that a real difference between groups will be detected in the statistical analysis.

For intervention studiesit was important to assess whether statistically significant
differences betweerpatients receivingdXAor clinical risk assessmemiere also clinically
important. The size of the effect needed to be determined, as well as whether th€B5%
included onlyclinically important effects.
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The outcomes being measured in this reperere assessed as to whether they were
appropriate and clinically relevaHMRC 2000

Stage 3:assessment of the body of evidence

Appraisal of the bodyfeevidence was conducted along the lines suggested by the NHMRC
on clinical practice guideline developmefNHMRC 2008 Five components are
considered essential by the NHMRC when judging the body of evidence:

1. the -evidencebasa which includes the number of studies sorted by their
methodological quality and relevance to patients;

2. the consistency of the study resuitsvhether the better quality studies had results of a
similar magnitude and in the same direction; that is, homogenous or heterogeneous
findings;

3. the potential clinical impact appraisal of the precision, size and clinical importance or
relevance of the primary outcomes used to determine the safety and effectiveness of
the test;

4. the generalisability of the evidence to the target populatiang

5. the applicablility of the evidenaeintegration of the evidence for conclusions about the
net clinical benefit of the intervention in the context of Australian clinical practice.

A matrix for assessing the body of evidence for each research queatioarding to the
components above; was used for this assessmeablel14).
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Tablel4 Body of evidence matrix

Camponent A B C D
BExcellent Good Satisfacbry Poor
Evidencéase One or more level | Oneortwolevell One or two leMll LevellVstudies,or
studies with a low | studiesvith dow risk |studiesvith a lowisk |lewel I tolll
risk of bias or of biasor ax SRor ofbiaspor levelorll |stulies/SRs with
several level Il severdee llIstudies |studies with highriskofbias
studies with a low | withalow rislofbias moderateskof bias
risk of bias
Consisteny® All studies Moststudiesmsistent | Someinconsishcy | Evidexce is
consistent andinconsistenayay | refectinggeniine inconsistent
beexplaned uncertaingraind
clirical question
Clinial impact Very large Substantial Moderate Slightorrestricted
Genaeglisability Populatin(s) Populatin(s) studied in | Populatin(s) studied | Populatin(s) studied
studied irbady of thebady of edence in baly ofevidexce |in baly ofevidence
evidence are the |are simlartotarget diffetotarget diffefromtarget
same astarget population populatiofor populatioandhardit
population guidefie but itis isto judgevhetheitis
clincally sendbleto . | sensible tgenealise
appy-thisevidence to |totargepopulation
targepopulatioc
Applicability Directhapplicheto | Appicalle toAustraian | Probablypplicable | Notapplicale to

Australian
heakthcare conke

hedthcae comextwith
few @veats

to Australian
heathcare conke
withsame caeats

Australiaheakhcare
contet

Source: dapted frodHMR@008
alevel of evidence determineti®NHMRC evidence hierdseeyable 1P

bl f t her e

i s only

one

may be appéble to patients with another cancer

SR = systematic review; several = more than two studies

study,

rank

t his
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Results of assessment

Is it safe?

Summaryi For women in their 80year, what is the safetjusingDXA to diagnose low or
lowdnormal BMD, compared with clinical assessment (including the use of existing fr
risk assessment tools but no DXA) of low BMBepreventon of minimal trauma fractute

No studies were identifiadl evaluatede safety of DXgsting oomemi their Sbyear

Studies would have bedncluded to asseghe safety oBMD analyis using DXA of women
in their 5Gh yearif they had met thecriteria outlineda prioriin Box1.

Box1 Criteria forselectingstudiesto assess the safety 8fXA testing for low BMD in women in théirys@r

Selection criteria Inclusion criteria

Population (Healthy) women in their 50th year.nafiditimips for considerationwaren in their
55th year and 60th y&athe absence of studiesa@men in their 50th year, statlies
womernvithamean agef4Q0 65yearsvereconsidered

Intervention Dual energy-rdy absorptiometry (DXABNID and treatment (lifestyle and dietary
advice, including vitamin D test).for all women with-segedive T

Comparators Clinical assessment including the use of existing fracture risk assessment too
D test) with lifestyle and dietary advice

No assessment and no lifestyle and dietary advice

Outcomes Any adverse events or complications related to DXA scanning doitiesteopotesi

Any adverse events arising from exposure to ionising radiation

Publication type Randomised or Ammdomised controlled trials, cohort studies, registeriescasse
reports or systematic reviews of these study designs

Search period DXA was brought onto the mark@&8nstothe search period19&88 2/2014

Language NonEnglish language articles were excluded unless they provided a hegitemies
than the English language articles identified

aCase reports were only assdesesdfety outcomes

No studies were identified meeting the inclusion criteria and addressing the safety of DXA in
women in their 56h year (or women aged 485 years) One highguality systematic review

that had a similar research questiofalthough not meeting the inclusion criteria) was
included due to the lack of evidend®elson et al. 2010 This systematic review was
conducted in 2010 to update the evidence from the 2002 US Preventive Services Task Force
(USPSTRecommendation a osteoporosis screeningne of the key research questions

DXA for women in their 50 th year i MSAC 1162 49



was:What are the harms associated with osteoporosis screefiigfeening included BMD
measurements and mainly involved DXA testing. Unfortunately, no studies were identified
in this systematic review that evaluated the potential harms from screening.lddk of
empirical evidence in this highuality systematic reew on safety confirmed that we had

not missed any relevant studies in our literature searches.
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Is it effective?

Direct evidence of diagnostic effectiveness

DoesBMD analyss using DXA for women in their 80yearimprove health outcomes?

Summargi Forwomen in their 9year, what is theffectiveness aisingDXA to diagnose
low or lownormal BMD, compared with clinical assessment (including the use of existir
fracture risk assessment tools but no Do{#&)erisk of low BMPn order tgreventminmal
trauma fracturg

No studies were fotimaimet altheinclusion criterfsystematic revieMe(son et &2010pasking
a similar research question identified no trials on the effectiveness of DXA scrésning. 4
studieshatalsohad similar research questions were includestiascribed below due to the
of evidencén both these studies there was no. informiugospatified outcomesaature risk,
quality of life mortality/morbidity.

The wo studieseasured einge in BMD Ayears aftex DXAtest Gutin et al. (1992) reported
the expected ageated reduction in BMD between visits was not fI8omohitds after DXA ar
subsequent lifestytrinselling postmenopausal wanéimzenberg et al. (2086nted a 1.19
increase pgearn95%CI +0.9, +1.4) in femoral neck BMD from bagelmgand?no change i
lumbar spine BMD (+0.09%95%Ci10.06, +0.2@) premenopausal wonidrey concluded th
DXAtestinglusproviding BMD resaltsl lifestyle informatisoeffective at increasing hip BMD
during a-gear followp.

Studies would have beencludedto assesshe effectivenes®f DXAtesting ofwomen in
their 5Qth yearif theyhad met the criteria outlineda prioriin Box2.

Box2 Criteria forselectingstudies to assestheeffectivenessef BMD analyses using D¥A fracture risk,
quality of life anchorbidity/mortality imomen in their BOyear

Selection criteria Inclusion criteria

Population (Healthy) women in their 50th year. Additional groups for consideration were won
year and 60th yelarthe absence of studies on women in their 50th year, studies o
with a mean age of 8®years were considered

Intervention Dual energyrdy absorptiometry (DXA) for BMD, and treatment (lifestyle and dieta
including vitamin D tes@lfavomen with negatigedres

Comparators Clinical assessment including the use of existing fracture risk assessment tools (

vitamin D test) with lifestyle and dietary advice

No assessment and no lifestyle and dietary advice
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Outcomes Incidence of minimal trauma fracture, incidence of all fractuetatquhtjeatity of life,
change in morbidity/mortality

Publication type Randomised or ramdomised controlled trials, cohort studies, registers, case seri¢
reportg or sytematic reviews of these study designs

Search period DXA was brought onto the market in 1988, so the search perio /2644988

Language NonEnglish language articles were excluded unless they provided a higher level
than the Englietnguage articles identified

aCase reports were only included for safety outcomes

No studies were founthat met allinclusion criteria. However, threarticles that had
similar research questiongere included andre described below due to the lack of
evidence.

Thehigh-quality systematic review by Nelson et al. (2010) evaluateridirect effectiveness
of DXA,albeit in a slightly older population. Rey research question in this systematic
review was:Poes screening for osteoporosis and low bone dgn®duce osteoporosis
related fractures and/or fracturgelated morbidity and mortality in postmemausal
women aged 50 year®r olderXQHowever, o trials were identifiedto assessthe
effectiveness of screening (using DXA).

A second study byGutin et al. (1992) aimed to describe timpact of DXA and lifestyle
counselling to achieve and maintain optimal bone health throughnges in exercise and
eating behaviours The study wasnon-comparative mediumquality and analysed
retrospectivdy. Althoughthe rate offractures was not an outcome in the study, changes in
bone density were reportedA total of 53 women were included with a mean age of 55.2
(SD = 5.14ears at first visit. They were postmenopausal without argther known
osteoporosisrisk factors. Before the initial DXA, patients completed a questionrihat
provided information on lifestyle, nutrition, and medical/genetic history. Upon arrival at the
hospital they received a DXA (lumbar and femotaht and a oneon-one counselling
session where osteoporosisrisk factorswere discussed along with ways achieve and
maintain optimal bone health.

The bone densityesults(in mg/cnf) at the two visits (at baseline and ¢ months after
the intervention) are shown inTable 15. The age of the population wasverselyand
significantly correlatedvith femoral (r=0.40 p=0.003) and spinal (.36 p=0.009) bone
densities.However,in this studythe expectedagerelated reduction in BMetween visits
was not found 1218 months after the interventio{DXA and counselling)
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Tablel5 Bone densitymeans (SD) in mg/émt both visits

BMD measurements BMD visit 1 (SD) BMD visiR (SD) Change in mean BMD
Femoral neck=53) 0.81 (0.10) 0.82 (0.10) NS
Lumbaspine 1(=53) 0.95 (0.14) 0.96 (0.15) NS
Radius (not DXA) 0.64 (0.12) 0.65 (0.10) NS

NS=not significarBMD=bone mineral density,=&ftandard deviation

The third studyaimed to determine the effects of individualised BMD feedback and two
different educational interventions on osteoporosis preventive behaviamd the 2-year
change in BMDin premenopausal womem a prospective higlguality study(Winzenberg

et al. 2006. Although the study population consisd of yourger women thartargeted for
this review (mean ageas younger than40years), it was decided to describe the results
due to the lack ofwvailableevidence Fracture rate was not an.outcome in this study aamd
appropriate comparator waslso absent all induded participants(415/470.reached final
follow-up; mean age = 37a&B8.4year9 receivedDXAand feedback. flose with a mean -T
d02NB G OG0KS KAL) 2NJ aLIAYS 2F xn NBOSAOSR |
higher risk of fracturewhereasthose with a mean -§core of <0 were informethat they
were at higher riskParticipants wergandomisedto receiveeither an information leaflet or
the Osteoporosis Prevention and Selnagment Course women randomised to the
leaflet intervention receigd their BMD  feedback with # leaflet whereas women
randomisd to the course received their BMD feedback at the first course ses&@nss
the whole study populationthere was a 1.1% peyear (95%CI +0.9, +1.4) increase in
femoral neck BMD from baseé to 2years and no change in lumbar spine BMD (+0.09%
p.a; 95%CK0.06, +0.20). Subjects in the lowsdore group had a higher percentage rate of
change in (femoral) BMD as well as a higher absolute chaige studytherefore found
that DXA and providg BMDresultsto premenopausal women is effective at increasing hip
BMDduring a 2year followup. There was no difference BMD as a consequence ibie
type of educationnmplemented(information leafletversuscounselling).
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Linkedevidence

Evidenceihkage 1:Is it accurate?

Summargi What is the diagnostic accuracypdfAtestingcomparedvithclinical risk
assessmertt

Two studies were identified that compared the accuratprefdiXgiracture riglelativeo
clinical risk assessnmERAXRIN both casgdBoth studies were undertaken in Asia, in womg
varying ages. The studies were both plaghéghdgss to folloy, meaning thgzrtial
verificatiobias was likely in these trials. Results were not reported in a formatstat allow
analysis; both reported AUC anddioufaticcuracy of DXA and FR#t¥redicting fractuisk.

A further nesomparative study considered women in the appropriate age group for this
and followed themXOyearsubsequent to reaegiDXA. It found DXA to be a poor predicto
fracturgalthouglhis was probably because of the low rate of fracture in the-population.

Studies were included to assess the accurady>©faccording to criteria outlined iBox3.

Box3 Criteria forselectingstudies relevant tdetermiingthe accuracy dbXAtesting in womeim their
5thyear

Selection criteria Inclusion criteria

Population (Healthy) womenin their 50th year. Additional groups for consideration were w|
55th year 60th ydarthe absence of studies on women in their 50th year, studies
with a mean age of@®years were considered.

Intervention Dual energy-rdy absorptiometry (DXA)
Comparator Clinical risk assessment tool (e.g®RrREUt DXA, QFracture)

Reference standard Minimal trauma fracture

Outcomes Sensitivity
Specificity
Positive/negative predictive value
Level of agreement (concordance of data)

Comparative diagnostic yield

Publication type Al'l study designs | i st eTablel2n t he 6Di
Search period DXA was brought onto the market in 1988, so the search perio@/2834.988
Language NonrEnglish language articles were excluded unless they provided a higenézve

than the English language articles identified
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Studies on the accuracy of D¥&ting at predicting fracture risk, compat with clinical risk
assessmentwere rare. Only two studie§Cheung et al. 2012Tamaki et al2011) were
identified that directly comparedhe two risk assessment toglin both caseghe clinical

risk assessment tool used WBRAX® Cheunget al (2012 conducteda prospective study of
women in Hong Konthat were recruited through the community between 1995 and 2009
The study design had a low risk of bias. The mean age of the wavasr62.1 +8.years
and participants had to be at lea%tyearinto the menopau®, dwellingin the community
and ambulatory. This means that there was likely to be some selection bias due to the
exclusion of more frail and less ambulatory women. They waskowed up for
4.5+2.8years and fracture of wrist, clinical spine, humerus or hip was ascertained by self
reportingand confirmed using medical records.

The Tamakiet al (2011) study was undertaken in seven municipalities in Japan, with
baselinemeasurements takeim 1996and followup measureslOyears later(mean follow

up time was not reported). Women aged XF9years were randomly selected from a
population register, but no other inclusion or exclusion criteria were described. The mean
age of the participants was 56.789ears. The risk-of bias in the study design was low
however, the ascertainment of fractures was based on sefforting and the response rate

at the 10-year followup was only 53%, so theweasa high risk opartial verificationbias.
Moreover, fractues were not independently verified.

One other studyStewart, Kumar & Reid 20p6onsidered the diagnostic accuracy of DXA
relative to the reference standard buwithout a comparator. This study, conducted in
Aberdeen in Scotland, followed18.9 women aged 454 (meand8.6+2.4 yearsovera 10-

year period. Although there was a low risk of bias due to the study design, there was some
loss at followup as the authors used n:&B3 when reporting their results. As with the
Tamaki et al.(2011) study, this loss to followap would result in a high risk of partial
verification bias.

The resilts from the three included studies are presentedTiable16. The AUC calculated
for each of these studies showethat there was average fracture risk prediction
performance for both DXA anda clinical risk assessment, although both were better at
predicting hip fracture than angther osteoporotic fracture.The study(Stewart, Kumar &
Reid 200% that includedwomen of an age closest to the target MBopulation did not
have a comparator, anfbund DXA to be poor at predicting fractutisk
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Tablel6 Diagnostic accuracy of DXA &RIAX@n women 485 year®f age(reference standardminimal
trauma fracture)

Study Interventio Comparator Results: AUC

Cheung 2012 | DXA of lumbar spine| FRAX® Major osteoporotic fracture:
femoral neck and totd Ethniespecific CRF DXA  0.71 (95%CI 0.66, 0.76)
hip FRAX® 0.71 (95%CI 0.66, 0.76)

CRF 0.73 (95%CI 0.68, 0.78)
Hip fracture:

DXA 0.86(95%CI 0.79, 0.92)

FRAX® 0.90 (95%CI 0.83, 0.97)

CRF 0.90 (95%CI 0.84, 0.96)

Tamaki 2011 | DXA of femoral neck| FRAX® (Japanese | Major osteoporotic fracture:

version) DXA  0.64 (95%Cl 0.57, 0.72)
FRAX® 0.67 (95%Cl 0.59, 0.75)

Hip fracture:
DXA 0.82 (95%0167, 0.98)
FRAX® 0.86 (95%CI 0.68, 1.00)

Stewart 2006 | DXA of lumbar spine| none Lumbar spine fracture:
and femoral neck DXA  0.62(95%CI 0.60, 0.64)
Femoral neck fracture:

DXA 0.59 (95%CI 0.58, 0.61)

DXA=dual Xray absorptiometry, FR&AXVHO Fracture Risk AssessinehtCRF = ethisipecific clinical risk
factors, AUC = area under the curve

There were several other studies of an appropriate design to consider for diagnostic
accuracy, including. a mefmalysis However, none of these studies calculatetest
accuracy; the results weréocused on hazard ratios per standard deviatidecrease in
baselineBMD. Other studies used peripheral DXich is not recommended in Australian
guidelines for measuring BMBudies werealso excluded due to inappropriate age groups;
many focused on groups considerably older than the one under considerddignto a
much higher fracture rate in older populationswias not appropriate to apply those results

to younger women. The lengtbf time needed to follow 50 year old women tietermine
fracture outcomes is probably one of the major reasons why there is so little data regarding
this age group. Even though tH&tewart et al (2006 study followed a large cohort of
women of an appropriate age for }@ars, therewere still only 325 fractures in the cohort
(around 8% of the participants experienced a fracture).

The first step of the linked evidence analyisidicated thatthe DXAtest is as accurate as
clinical risk assessmetwol, although it does entail somask, albeit small, from ionising
radiation, in contrast to the negligible risk associated with a clinicskl assessmeribol.
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Evidence linkage DDoes it change patient management?

Summary Does having a low BMD identified through DXA testing, rattiean a risk
assessment without DXA, result in better adherence to preventive lifestyle advice?

Two studies were included that reported archange irthe managemenbf women aged
40¢65years after a DXA tesh mediumquality RCT reported that the intervBon group
(n=101;received a DX#est and questionnaires at 0, 6 and fronths) had asignificantly
higher mean daily calcium intake than the control groopl(02; no DXA, questionnaires
0, 6 and 12nonths) at a followup of 12months 836.22mg and 795.15mg, respectively)
However, the mean calcium intake increased in the wipaldicipantpopulation during
the study, from613.43mg/day at baseline to 775.08g/day at 6 months and
792.97mg/day at 12months.The othemon-comparative study reported aimcrease in
adequate calcium intake from 43% at baseline to 70% ql18®onths after DXAesting
(n=46).

The RCT reported no significant difference in exer@isiity in womenoverthe period of
the study orbetweenthe intervention and controgroups. A slight increase in women
reporting adequate physical activity at follewp (=0.06)was reported in the non
comparative study

Studies were included to assegatient change in managemenfollowing a DXAtest plus
lifestyle and dietary advicaccording tahe criteria outlineda prioriin Box 4.

Box4 Criteria forselectingstudies tadeterminechange in management followilX Atestingfor low
BMD

Selection criteria Inclusion criteria

Population (Healthy) women in their 50th year. Additional groups for consideration were won

year and 60th yelarthe absence of studiewa@men in their 50th year, stotliesmen
with amean agef40 65yearswvereconsidered

Intervention Dual energy-rdy absorptiometry (DXANUD and treatment (lifestyle and dietary ady|
including vitamin D test) for all women with negaties T

Comparators Clinicahssessment including the use of existing fracture risk assesamitiiodhsy
test) with lifestyle and dietary advige clinical risk assessment and no DXA

Outcomes Proportion of women who adietbe dietary and lifestyle change

Studydesign Randomised or aAamdomised controlled trials, cohort studies, registers, case serig
systematic reviews of these study designs
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Search period DXA was brought onto the market in 1988, so the search perio@/2844 988

Language Studies ilanguages other than Englésie excluded unless tepyeserta higher level
evidence than that available in the English languagéasalence

Two studieswere includedto assess the impact @ DXAresulton LJ- NJi A Gdhedengel & Q
to diet andlifestyle advice. One study compal results of hie intervention to a control arm
where no risk assessmentas undertaker{Sedlak et al. 20Q7whereasthe other studydid

not have a comparato{Gutin et al. 1992

Sedlak et al. (2007) conducted a medigomlity RCBf postmenopausal women aged &0
65years in genel good health (no chronic diseases) who responded to media
advertisements and were able to read and write Englgthdy conducted in theU.S). The
mean age of the study population was 5§ears. After inclusion, all womereceived
guestionnaires todetermine thar knowledge, health beliefdoehavioursand selfefficacy
regarding (the prevention of) osteoporosishe interventiongroup f=101) subsequently
had a DXAest, whereas the control groupn€102) did not.Women in the intervention
group receved a letter reporting the results of the DX@st and providing information on
how the results should be interpreted. If the DX&st showed belownormal results,a
follow-up with the participan® physician was recommende8tudy questionnaires were
competed in both groups at two more tim@ 6 months and 12months after the initial
guestionnaire.

The study by Gutin et al. (1992) hasen included irthe evaluation ofdirect effectiveness

(page 51), but it also providel some (non-comparative) information on change in
management.Gutin et al. (1992) aimed to describe the changes in exercise and dietary
changes resulting from DXA atite provision ofcounselling to prevenbsteoporosisin a
non-comparativeretrospectivestudy. The study population consisted 46 women with a

mean age of 55.0 (SP5.45) yearsat first visit, and the followup was done 1218 months

later. Although astudy by Winzenbergt al. (2006) gjage53) also reports on some change

in health behaviours after DXA, no extractable datare available. Furthermore, the

population did not quite fit the inclusion criteriea (mean ageyounger than40years).

Therefore, it was decided tdeOf dzRS (G KA & &iddzRé FNBY (KS WOKI vy

Calcium intake

On average, e whole study populationnE203) in the RCDHy Sedlak et al. (2007)
significantly increasedtheir calcium intake over the course of the study, from
613.43mg/day to 77503mgday and 792.9Mng/day at 6 and 12months, respectively
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602 Af1aQa <d=g 200 pHnvbdcnyvmOmbnths theremwas also a significant
difference in mean calcium intake between the intervention and control greup
836.22mg/day and 750.15mg/day, respectivelyln the studyby Gutin et al. (1992), 20/46
women (43%) reportedn adequate calcium intake (at least 76@/day) at the start of the
study. At followup 2 of these women dropped to thdhadequate calcium intakKesategory,
whereas 14 wmen moved from theYhadequate calciufcategory to the ‘dequate
calciunfcategory. Spat the end of the study, 70% of womehad an adequate calcium
intake (p=0.02).

Exercise

In the RCDy Sedlak et al. (2007) women in both grops203)reported simiar amounts
of exercise over timeno significant differences were observed between the groupsitor
the start or end of the studyThe mean exercigeme was 74.64ninuted week.Gutin et al.
(1992) reported adequate physical activity (at leastoBrs of weight-bearing exercise a
week) in 31/46 women (67%) at the start of the study. At follgmnb women dropped from
adequate to inadequate exercis&hereas8 women moyved from inadequate to adequate
physical activity. This means that, #te end of the study74% reported adequate exercise
(p=0.06).

Hormone therapy andsteoporosianedication

The RCT also reported asteoporosisdrug use(Sedlak et al. 2007 None of the women

included in the study reported takidgormone replacement therapgr medcation to treat
osteoporosisat the start of the study At.12months there was a significant difference

between groups, with 18.8% (n=19) of the intervention group and only 5.9% (n=6) of the
control group taking medications to prevent or treat osteopo#osi 6 / KA  a fFadseyB G Sa
df=1;pKn on mo @

Based on these findings, the overall impact of the change in management from DXA
comparedwith clinical risk assessment is uncertaifne analysighen proceeded to the
third step of the evidencénkage
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Evidence linkage 3oes change in management improve patient outcomes?

Summary Do alterations in clinical management and treatment options have an impe
on the health outcomes of patients with low BMD and osteoporosis?

Despite a considerable body of egitte forlifestyle interventions to prevent fracture,
there is very little evidence applicable to the target population for this assessment. Th
majority of studies have been undertaken in older people, many in populations with
previous fractures or in institutionged populationsthuslimiting their applicability to this
assessment.

A large, comprehensive systematic review undertaken byAthency for Healthcare
Research and Quality (AHR@jhe US found that the evidence for benefits from both
vitamin D anctalcium was uncertain, and there was insufficient evidence regarding
exercise. In other systematic reviews it was found that the evidence is uncertain regaq
the effectiveness of vitamin D in the general population, but there is some evidence t
vitamin D with calcium can be beneficial for preventing hip fracture in institutionalised
patients. With regard to calcium supplementation, there was a-sgmificant reduction in
vertebral fractures. Systematic reviews of RCTs found no effect of exercisawnsmall
trials; however, a review of observational studies found a significant protective effect g
exercise and consistency in results across many large studies (although the results n
have beenaffected by confounding). Despite these variable acdrtain findings,
lifestyle interventions are recommended in Australian osteoporosis guidelieetaps
because the benefits for lifestyle change (particularly exercise) are broad reaching. T
of harm from these interventions. is probably smallupplementation is given in correct
doses and the lifestyle change occurs with appropriate guidance.

A literature search was conducted to investigate the effectiveness of lifestyle interventions
(exerciseandcalcium and vitamin D supplementation)preventing fractures. The search
was limited to systematic reviews aRCE; several suitable systematic reviews were
identified for each interventionsoRCEwere only considered if thewere published after

the reviews. Thé&ICO criteria outlined prioriare presentedn
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Box5, and thePRISMA flowchart for this search is shawfigure3.

§V
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Box5 Criteria forselectingstudies to assesthe impact omealth outcomesfa change in management
followingDXA testing for low BMD

Selection criteria Inclusioncriteria

Population (Healthy) women in their 50th year. Additional groups for consideration were w!
55th year and 60th y&athe absence of studiewamen in their 50th year, statlies
womerwith anean agef4Q 65yearsvereconsidered

Intervention (Adherence to) lifestyle and dietary advice for women witksneggegtive T
Comparators No interventiamdno adherence to lifestyle advice in women with regatee T
Outcomes (Proportion of women who adhere to the didifestyadhange)

Incidence of minimal trauma fracture;. incidence of all fractustatquhtjaatity of life
change in morbidity/mortality

Study design Systematic reviews, ragtalyss, evidenekased clinical practice guidelines
Search period DXA was brought onto the market in 1988, so the search periéd2/284 4988
Language Studies in languages other than English will only be translated if they represen

of evidence than that available in the English. languagbasedence

There was a dearth of evidence in the age group relevant to this assessiimenstudies
tendedto focus on older age groups whichthe majority of fractures happen

A systematic review by the.8 AHRQ, updated to March 20ffom a review publishedn
2008 looked atthe performance otalcium, vitamin D and exerciggerventions as well as
pharmaceutical treatments for osteoporosiat preventing fracture(Crandall et al. 2012
This very comprehensive review considered many types of fracture outcam the
systematicreviews .identified in theAHRQsearch werealso identified byour review. A
summary of the findings of the AHRQ report is provided bgleeme of the systematic
reviews have also been considered separatelprder to providegreater detailon specific
populations.

The AHRQ review was very thorough. The22fablication was an update of a review
published in 2008. The search strategy, data extraction, quality appraisal and methods for
analysing data were all of high qualitiaus ensuringthat the review ha a low risk of bias.

For calcium, four systematic reviews including 23 RCTs were included; for vitamin D there
were 16 metaanalyses that comprised 43 RCasdthere was one systematic review that
considered exercisgCrandall et al. 2012

The study reported its findings basen the strength of the evidence developed by the
AHRQ and othe Grading of Recommendations Assessment, Development and Evaluation
(GRADEapproach(Crandall et al. 2012 For calcium, the strength of the evidence was
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moderate {.e. moderate confidencdhat the evidence reflets the true effect, but further
research may change the estimate or the confidence of the estimaiejvever, the
effectivenesf calcium supplementatiors uncertain; several large, googiality RCTs were
unable to demonstratethe effectiveness of calcm at reducing fracture risk in
postmenopausal women. For vitamin D, again the effectiveness of the ag@néventing
fracture was uncertain and the evidenogas of low to moderate strengthlThus, @spite a
considerable number of trials and systematiciesvs assessing the impact of calcium and
vitamin D on fracture prevention, the results ied widely and there was inadequate
evidence to conclusively judge the effectiveness of either intervention. Therealgas
insufficient evidence to make a recommernida about exercise.

The authors attributed the variability in results to differing methodologies, settings and
populations in the trials. Importantly, the populations in ‘which the vast majority of these
studies occurred is not the same tst for the current assessmentywhereasmany studies
included healthy postmenopausal women, many also included womtemalready hadow

BMD or osteoporosis, had already sustained a fracture, or had any number of other risk
factors for lowBMD. Thus, it is difficultd apply the findings of thisystematiaeview to the
currentassessment.

Each of the thredifestyle interventions areonsidered separately below.

Exercise

A Cochranesystematicreview, last updated in January 2011, considered RCTs amith
exercise intevention in postmenopausal womegilowe et al. 201). This review was of high
quality. A total of 43 trials were included, although fracture rate was the primary outcome in
only one trial andwasreported as an adverse event ihree others. All the other studies
used BMD as thelprimary outcome measure. fe four trials that included fracture as an
outcome comprised n=539 participants. One of these trials used dynamic weghihg
exercise of low force (such as walking or tai cdmytwo of high force (such as jogging or
jumping) and the other used aombination of approaches. In the one study with fracture as
the primary outcome, the mean age of participants was 70.6¥8afs and all participants
alsoreceivedalendronate. The study quality was deemed to be unclear dua kack of
detailed reporting Two of the three studies that recorded fracture as an adverse event
were deemed to bet low risk of bias and were undertaken on womaged 7@79years
whereasthe third was on younger women 54+3yBars of age but the risk of bias was
unclear and onlyostintervention measures without further followip were reported The

risk of fracture in the exercise group was lower than in the control group, but the difference
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was not statistically significarand the wide confidence interval suggesisit the anaysis
was underpoweredOR 0.6195%CI 0.23, 1.64).

A systematic review by Lock et @006) included three RCTs of exercibait these were all
included in the ARHQ review and so have not been considered further.

A systematic review conducted by the.8 National Osteoporosis FoundatigNOF)n 1998
found no RCTs with exercise as an intervention and fracture as an outcome; likewise, the
systematic review conducted in 2008 by Moayyeri to assess exercise for preventing
fractures in middleaged and elderly people of both sexes found no RCTs with fracture as
the outcome Prospective cohort studies, where' exercise was not an intervention but a
measurable exposure, were then consideradd 21 were identified as relevant. This review
did not report any qulity assessment of the included studidsowever, the possible bias
associated withselecting healthy participants into the studiggas discussedThe review
found that exercise, variously described, was protective against hip fractuesenmeta-
analysiswith 13 studies includedRR=0.62 95%CI 0.56, 0.6%°=0.7% p=0.43) One of the
major issues with these studies, some of which were very large (ove0®@articipants)

and with long followup duration (up to 1%ears) was the very low fracture rate, meaning
that there was greater imprecision in the results. Howeydhe results ofthe studies
included in the metaanalysis were very consistent and heterogeneity between the studies
was low.Given the known impact of coofinding in observational studie is likely tha
although there appears to be a protective effect from exercibe magnitude of the effect

may not be as large as observédithe more recent evidence available in the AHRQ review
has not confirmed theseesults.

Vitamin Dwith or without calcium

Several reviews of vitamin 8upplementation,and vitamin D in conjunction with calcium
supplementationwere identified.

A Cochrane review by Avenetl al. (2009 considered vitamin D in its various states with or
without calcium as well ascomparedwith placebo, no treatment or calcium. This high
guality review includd a total of 45 trials with 8%85 participants. Various populations
were included in the trials, and participants were generally gldeth mean agegreater
than 70years. Some trials haa previous fracture as selection critefon, whereasothers
excuded people with previous fractures, and participants were recruited frbath
community and institutional settings. Subgroup analygsesidence (communitgwelling
versus nursing homes)ase conducted and the results showed that there was a protective
effect of vitamin D and calcium against hip fracturetwo trials (n=3852) conducted in
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institutionalised settings (RR.75 95%CI 0.62, 0.92%= 0.38 df=1; p=0.0049 but not for
community-dwelling participants K=6 RR 0.91;, 95%CI 0.76, 1.08°=2.17 df=5, p=0.27
1°=0.0%. Additionally, people with previous fracture were not protected from hip fracture
by taking a combination o¥itamin D and calciunké4 RR 1.0295%CI 0.71, 1.47°=1.28
df=3 p=0.71 1°=0.0%, but there was a protective &ct in participants without previous
fracture k=4 RR 0.81 95%CI 0.71, 0.93%=1.75 df=3 p=0.0038 1°=0.0%).The overall
conclusions were that vitamin D alone was unlikely to prevent fracture thmattit may be
effective in preventing hip fracturds frail older people confined to institutions. The results
are shown inrablel7.

Tablel? Restts from the Cochrane review of vitamgupplementatiofor prevention of osteoporotic

fractures
Comparison Number | Populatiofs) Results
of trials
Vitamin D alone vers| 10 Various populations recruited fron| Hip fractur&<9 trials):
placebo or no treatm communés(including GPs) and RR 1.1595%CI 0.99.336>=4.58
nursing homes; soimalshad df=8; p=0.06512=0.0%
previous hip fracture as inclusion
criteriawhereasthes excluded Nonvertebral fractuke trial):
previous hip fracture patients; meq RR 0.985%CI 0.8Q.15
ages between 74 and/&ars
Vertebral fractukeq trials):
RR 0.9095%Cl 0.42.92 ¢?=7.54
df=3; p=0.7812=60%
Any fractur&£10 trials):
RR 1.0195%CI 0.93.0; ¢>=14.68
df=9; p=0.771>=39%
Vitamin D plus calciy 9 Various populations recruited fron| Hip fractur&+8 trials):
versus placebo orng communésand nursing homes; RR 0.8495%CI 0.78.96 c>=4.47
treatment included people with previous frac| df=3; p=0.0082>=0.0%
but one study excluded people wit
known osteoporosis; mean ages | Nonvertebral fractukeq trials):
between 69 andgfars RR 0.9595%CI 0.902.006*>=9.65
df=8; p=0.05217=17%
Vertebral fractukeq trials):
RR 0.9195%CI 0.79.1%1 c=0.37
df-, p9.36
Alfacalcidol versus | 7 All studiesxcepbne were Japanesq Hip fracturé&#4 trials):
placebo or no treatm mixed populations; one shalyded | RR 0.18, 95%CI 0,0667 ¢>=0.49
pati ent s wiseaseand | df=3;p=0.0112=0.0%
twohadstroke patients; some inclu
recent fracture, some excluded re{ Nonvertebral fractuke® trials):
fracture; mean ages not all reporte RR, 0.3995%Cl 0.18.006=2.90
youngeswvass0yearsone study df=2; p=0.01117=31%
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Comparison Number | Populatiofs) Results
of trials

included postmenopausal women
mean age 5fkars, buwas avery Vertebral fractuke trial)
small study (n=44) RR 0.635%CI 0.33.27
All participants hasteoporosis

Calcitriol versus 3 Various populationsaoé 77years | Hip fracturél trial):
placebo or no treatm two studies included women with | RR 0.335%CI 0.08.10
previous fracture and one exclude
women with osteoporosis Nonvertebral fractuke trial):
RR 0.485%Cl 0.18.18

Vertebral deformkyd(trials):
RR 0.7595%CI 0.40.41 ?=3.41
df=2; p=0.3712=41%

SourceAvenell et 42009

Several othersystematicreviews also looked ahe impact ofvitamin D, withor without
calcium on bone health The NOF (1998 included three controlled studies in men and
womenof mean age 89earsor older, with a 3 to 4-year followup. One RCTfound a non
significant increase in fractures in the intervention growhereasthe other two studies
found a decrease. The authors concludie@t the evidence was too uncertain to make
conclusions about the effectiveness of vitamirafpreventing fractires. Tang et a(2007)
included RCTs .in their reviethat investigated the impact otalcium with or without
vitamin D supplementation. This review had a low risk of bias and located 17 RCTs with
variable populations. The mean age of participants was85&ears, and the stugsizes
ranged from very small (n=19) to very large (68%), with an average treatment duration
of 3.5years. This review found thaboth calcium alone and calcium with vitamin D
supplementationwere associated with a statistically significant reduction in fracture of all
types (andom effects modelRR 0.88 95%CI 0.83, 0.93°=20%. A further review by
Boonen et al(2007), includingnine studies assessed RE®f vitamin D supplementation
with and without added calciumfor prevention of hip fracture. The populations were
mixed, with mean age®f 62¢85 years andthe study sizesvere n=583 and n=3@82. This
review found a reductionn hip fracture risk with vitamin [plus calcium supplementation
(k=6 RR 0.82 95%CI 0.71, 0.94=0.0005 1°=5%9, but not for vitamin D alonek&4 RR
1.10, 95%CI0.89, 1.36 p=0.38 1°=0%. An older systematic review by Papadimitropolous
(2002, which had a low risk of bias but included many small older trials in which the mean
age of the participants was mostlylder than 65years, found a reduction in vertebral
fractures (k=8 RR 0.63 95%CI 0.45, 0.8$<0.01 heterogenety p=0.16) but not in non
vertebral fractures (k=8RR 0.7795%CI 0.57, 1.04$=0.09 heterogeneity p=0.09).
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OneRCW 2 NI K YSYyliA2yAy3ad 61 a GKS 22YSyQa 28251 f GK
postmenopausal women aged &P years who wergandomised to vitamin D and calcium

or placebg and followed up for7 years(Prentice et al. 2008 ¢ KS GNA I € Qa LINRAY
measure was hip fracture, with all fractures and death as secondary outcomes. The hazard

ratio for hip fracture occurrence followinghore than5years of calcium and vitamin D
supplementation versus placebo was 0.62 (95%CI 0.38, 1.00), and the authors concluded

that the overall results were null or inconclusive regarding the effectiveness ahwit®

and calcium supplementation on fracture risk

The evidence for vitamin Bupplementatiorwith or without calcium for preventing fracture

in women aroundthe age ofmenopause igherefore lacking. The vast majority of the
studies were in much older adults, and mucttted time in people with other risk factors for
fracture, such as previous fracture. It is difficult to apply this information to the population
in question for this assessment.

Calcium intake

Four systematic reviews were identified on the effectivenessatifium supplements and/or
dietary calcium intake for the prevention of fractures in postmenopausal women. Two of
these reviews were of high quality; they were by the same authors and reported similar
methods and resulté§Shea et al. 208) 2004).

In these systematic reviewdive studies reported fractures as an outcome and included 576
women. The averagage varied from 58.9ears to 73.5ears, and followup wasbetween

1.5 and 4years. All_five RCTs investigated the effect of calcium supplementation on
vertebral fractures. The pooled RR indicated a trend towaadsduction in vertebral
fractures in theintervention group (k=5RR 0.79 95%CI 0.55 to 1.1$=0.2); however, this
was not statistically significant. Only two RCTs also includedredabral fractures. These
studies had very few reported fractures and the confidence interval is thereforewielsy

(RR 0.86 95%CI 0.431.79=0.66 k=2). For all fractures (vertebral and reertebral) the
effect of calcium was consistent across the different trials (heterogeneity p=0.40, 0.54
respectively).

The two remaining systematic reviews were older and of lower quality thaseby Shea et

al. (Cumming & Nevitt 19971998. The authordncluded 4 RCTs, 3 nsandomised trialsy
observational epidemiologic studies of calcium supplements, and 23 observational
epidemiologic studies on dietary calcium (18 concerned with hip fractures). The RCTs
included 3638 women but 3,270 were from one trial and recruited from nursing homes
where the mean age was 8#ars A reduced fracture risk the range 26%/0%was seen
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among women randomised to receive calcium supplemeAtk subjects in thancluded
non-randomised studies had at least one vertebral fracture upon entry into the study. A
similar effect was seen in these studies, where a lower risk of new fractures was observed in
women who were given calcium supplements comparedth untreated women.
Observational studies were inconsistent in their results. N@(1998) systematic rewe
identified the same four RCTs as Cummangd Nevitt (mean age 58£B4.0years)
compaingthe effects of oral calcium supplements and placebo on the incidence of fracture.
An additional study was includatiat investigated treatmentwith calcium plus vamin D
supplements. The studies reported widely varying results because of the differences in
populationsand treatments, and the small sample sizes in most of the studies. Each of the
studies suggested an effect in reducing the chance of fracture by afmadthird, but there

was a wide range of effects and therefore a definitive statement about the magnitude of the
effect could not be made.
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Other relevant considerations

Current guidelinesegarding DXA testing in perimenopausal women

Rossignol et al(2002) synthesised and compared recommendations made by public
agencies in Western countries concerning screeningofteoporosis Eleven reports were
included in the analysis. In the categdomen in the perimenopausal periGthine reports

made an exficit recommendation: fiveeports (NAHTA 1996, European Commission 1999,
Canadian Task Force 1993, Institut National de la Santé et de la Recherche Médicale 1996
1997 (France), and UK Department of Health }988de a recommendation against the use

of densitometry, and the remaining four reportsU.S. Preventiv&erviceslask Force 1996,

U.S. National Institutes of Health 2000, Swedish Council of Technology Assessment in Health
Care 1997, and Catalan Agency of Health Technology Assessment m@€eé no
recommendation because of the lack of scientific eviden€hey concludedhat mass
screening was generally not recommended either for the general population or the
population of perimenopausal womgRossignol et al. 2002

More-recent Australianguidelines (Osteoporosis Australia 2013, The Royal Australian
College of General Practitioners 20r8commend DXA scannimmyly for men and women

over 50yearsof agewith one or more. risk factors, or when there is a historynahimal
trauma fracture Recent US recommendatioase that all women 65years of ageor older
should receive a DXA scaiounger postmenopausal women (agedy®g@rs or older
accordingto some guidelines) should be evaluated for risk factors and receive a DXA scan if
they have at least one major er motban oneminor risk factor forosteoporosis(North
American Menopause Society 2Q010S Preventive Services Task FordSPSTR011; Lim,
Hoeksema & Sherin 20pAn evidencebasedguideline published by the National Clinical
Guideline CentreNICEUK) concluded®o not routinely assess fracture riskpgople aged
under 50years unless they have major risk factors (for example, current or frequent recent
use of oral or systemic glucocorticoids, untreated premature menopause or previous fragility
fracture), because they are unlikely to be at hightiSKCE2012a).

In corclusion, noguidelinesfrom Western countrieswere found that had a positive
recommendation for DXA scanning in asymptomatic women aroungie&fs of age.
Furthermore, the WHO concluded RD06 that indirect evidence supports screening for
women 65yearsof age or older but that there is no evidencesupporting widespread
screening programs using BMD test{dghnell & Hertzman 2006
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Effects of mplementation of DXA forwomen in their 5@h year

With implementation of the proposed item number, only women that areydfrsof age
(i.e.in their 50th yearwould be eligible for a DXt#&st. This raises the questiorf aptake:

what percentage of 49ea old women would undergo a DXA scan? It is expected that this
would largely depend on how women are informed of the possibility of having the test
whether they are referred by their physician or receive a letter in the mail. Furthermore, it is
not known ¥ G KSNB g2dz R 0SS (GKS Ll2aaroAratArde 27
Clarification is needed on whathethera womanwho is already 5¢earsof ageor older at

the time of the DXAcanwould be eligible to claim the MBS item. If there is a high uptake
rate of screening with DXA, it is not known if this'would significantly increase waiting times
for the imaging procedure.

As the proposed item number is fall women in their 5¢h year, those with confirmed
osteoporosis (BcoreX2.5) would be eligible for repeat testing under MBS item number
12306 once every 2donths (this item number allows for monitoring of low BMD
confirmed by a DXA scan). It is expected that the usage of thisniteniber would increase

2 years after the introduction of the proposed item; as it is estimated that 4.7% of women
aged 5@54years are (osteoporotic and they would usually not be diagnosed without
implementation of the proposed itenfHenry et al. 2011 However,on implementation of

the intervention these women would be diagnosediwosteoporosis, but they would not

be eligible for PB#sted medicines for osteoporosis as these are only accessible for
postmenopausal women with a diagnosed fracture or women agegk@@sor older. This is

an ethical issue that should be considered, the test would be provided and funded
whereas access to medication would not. These women would have to pay for osteoporosis
drugs out of pocket.

Women whose Bcorewasx ;2.5 in their 5@h year would not be eligible for repeat testing
under item numbe 12306. There is no evidence on the timing and frequency of monitoring
and retesting in this population group. Without monitoring in the rasteoporotic group,
these women would not be eligible for a DX¥@&anuntil they reach the age of Agears
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What are the economic considerations?

Economic evaluation

Overview

The systematic review of the effectiveness and safety of DXA screening was unable to
identify adequate evidence, either direct or indirect, to conclude that giving any woman
aged 49(i.e. in their 50th year)a DXAtest would result in different health outcomes than a
general clinical assessment byGiPusing existing fracture risk assessment to@g(the
FRAX® algorithm)he available evidence was in.women in different age groaps
measures involved a surrogate outcome.(BMD). The review did not identify any evidence

to establish the relative safety of DXA testing over alternative techniques to assess and
counsel women of this age on their osteoporaotic risk.

Given the imporant impact of age on bone loss in womah is difficult to determine
whether the resultsof the two studies identified in the systematic reviewould be
replicated in women in their 50th yeait is alsounclear how the BMD results could be
extrapolated o predict fracture risk in an economic model without information on the
individual osteoporotic risk factors present in Australian women ageyed®s Further, as

test accuracy was similar between DXA and clinical assessment, it is likely that similar
impacts on.health outcomes (if any) would be obtained using both methmatsthat using

a clinical assessment tosich ad=RA®would be less costly andithout risk. Information

was not available on whether the level of compliance with lifestyle advidersliff a DXA

test is used to determine osteoporotic risk when compavdth a clinical assessment tool.

In both instancesimplementationwould be provided in conjunction with lifestyle .¢e
exercise) and dietary (@ calcium and vitamin D supplementati) adviceto improve low
BMD, but the evidence on whether these lifestyle changes result in a reduced fracture risk
was inconsistent and uncertain.

These findings are not consistent with those expected during the preparation of the
Application and thedecision analytic protocol (DAP), which had hypothesiséldat the
systematic reviewmight identify evidence supporting theuperior effectiveness and nen
inferior safetyof DXA testingand thereforehad anticipated that a cogutility analysis
would be necssary $eeAppendixF, Table44).

However as there isinadequateevidenceavailableto demonstratethe effectiveness or
safetyof DXA testing of women in their B0yearrelative to other clinical assessment topls
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the construction of a cosutility model would be inappropriate. Any health outcome
difference incorporated into the model would not be evideHmesed and therefore could
only be speculative.ubsequenly, a calculation of coseffectiveness would be
inappropriate as it would generate resultsat do not have an evidentiary basidny
incremental coseffectiveness ratio would be subject to an uneptable level of
uncertaintyand could be potentially misleading.

A costing assessmerttas been undertakemf the financialimplicationsfor the MBS and
Australian governmentsshould the proposed listing be accepte(see Winancial
implication€p

Economiditerature review
For completenesgshe results of thebackground economic literature seareie presented

in AppendixE

Financialimplications

The estimations of the financial implications associated with the proposed listing of
screening for BMD with-DXA in all women in their 50th year are based on an egidgical
approach with respect to estimating the eligible population, with additional data to inform
estimates othe rate of uptake.

Data sources used in the financial analysis

The eligible population is based on population data published by The AastBilireau of
StatisticABS 2013):

Estimates of participationin referral for DXA screening in primary camd uptake rates of
DXA are informed by data on

w the existing uptake of DXA in women agedy&arsandolder (Medicare Australia 2004

w AIHW data onthe uptake of other screening programs by Australian won{@mHwW
2014).

Use and costs of the proposdibting

Proposedee

w At the time of the assessment the MBS fee for existing listings of Bone Densitometry by
dual energy Xay absorptiometry (for other specific populationsas $102.40 (Benefits:
75% =$76.8Q 85% = $87.05).
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w The Applicant andthe Protocol Advisory SuBommittee PASEboth proposed that the
new listing would have the same fee as existing MBS listings, but at the time of
application and PASC review this fee was $100.50 per service i{Beiéfo = $75.40
85% = $85.45).

Additional Medicare data (2012;,13Y show that over 99% of existing MBSibsidised DXA
services are undertaken in the oaf-hospital setting (where the 85% benefit applies), and
therefore the following analyses ardiscussion on financial implications relate primarily to
services in this context.

The extent to which existing services are builked varies by the specific listing. MBS items
for DXA screening/monitoring in higisk or treated patients (12306, 123122315, 12321)
were bulkbilled 77% of the time, whereas this rate increased to >95% of the time for the
existing screening item 12323, for which only patients ovey&drs of age are eligible.
Given the lower age and likelihood of lessnaorbidity. in the population eligible for the
proposed listing, it might be anticipated that the extent of Bbiking will be between 7%
and80%.

The overall averagpatient contribution(co-LJr & Y Sy (i pés (oYtahtiehdservicefor
patients who were not bulbilled rangedfrom $39.24 to $51.98crossthe various DXA

item numbers’ When added to the average benefit paid for the respective sentiue,
average total fee billed fobXAservices rangedbetween $25.90and $39.25 Theoverall
average benefit paid (i.@ncluding the safety net) was $86.98uggesting only a small
average safety net contribution of ~$1.47/servick is noted that various noiMBS
subsidised DXA services are currently provided in Australia for a variety of purposes. A few
examples of exigig nonMBS listed DXA services and their publicly advertised prices are
providedfor general background and comparisiorilrable45, AppendixF.

Associatedresources

Initial DXAtest

While there are no other healthcare resources directly incurred with the Desfing
procedure, there is additional resource use associated witlptioposed listing.

Both the referral for the DX#£est and the discussion with the patient on interpretation of
the BMDresults require separate medical consultatiofige. MBS item 28 However the

’Data compiled in April 2014 by Department of Health and Ageing, provided to AHTA on request.
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initial referring consult would not constitute an addital resource usger se as this is
likely to occur opportunistically during a visit for other purposesba routine checlup.
Therefore, to calculate the financial impacts of Ci¥#ting, only a single additional medical
consultation for the purposesfanterpreting the resulthas beenncluded in the basease
analysis. Likewise, in both existing practice. (ising a clinical risk assessment tool without
DXA to assess osteoporotic risk) and with the proposed listiteg clinical management
algorithm suggestshat vitamin D testingvould occur since vitamin D deficiency is directly
linked to increased bone loss. Therefpme the basecase scenario of the proposed listing
where DXAesting is used in place of an existing risk assessment, no additatamin D
testingwould beanticipated.In ascenario analysisvhere the availability of the proposed
listing is assumed to increase the overall population of women receiving risk assesgment
is assumed thathe costs ofadditional medical consultains and vitamin D testinggould be
incurred.No change in hospital or ddgcility resource use is anticipated to be associated
with the proposed listingTherefore the only additional resource used routinefin the
basecase)with the proposed listings MBS item 23asdetailed inTablel8.

Tablel8 Additional resources used with the proposed intervetéisecase)

Nature of MBS | Description MBS fee/ | Application

resource item benefit

Appointment| 23/ [ CONSULTATION AT $36.3@ | Approximately 80% of GP consultations-are 4
with GP to CONSULTING ROOMS billed (MBS fe&)r the remaining 20% an averg
discuss Professional attendance gap payment (efipocket patient expense) of
results consulting rooms $28.58 per service applies

aForitem 23 the MBS benefit is 100% of the MBS fee

{ dz0 A4S IpdzSy il NB&2dz2NDOS 02y aSlidzSy0Sa Ay LI GA
A patient who has a DXAst under the proposed listinthat identifies them as having low
BMD (identified in MBSchedule SectionD1.19 as aT-score)2.5), will become eligible for
2-yearly monitoring of their BMD under MBS item 12306e ongoing monitoringvith DXA
would ako be associated with a GP consultatidrhe prevalence of low BMIh the
proposed screeningopulationis estimated to be 4%based on the finding of a prevalence
of 4.7% in marginally older women @& years of aggin the Geelong Osteoporosis Study
(Henry et al. 2011 Therefore the following additional resource¢Table 19) will be
potentially incurred by these patients every@ars following the proposed initi@lXA test

Tablel9 Additional MBS item resourdbatmay be used concurrently with occasions of the proposed
intervention, or for subsequent folopr

Nature of| MBS | Description MBS MBS Expected comparative
resource | item fee benefit | extent of use

Ongoing | 12306| Bone densitometry (performed by a spq¢ $102.4¢ $87.0% | Based on the estimate of
monitoring or consultant physician where the patig underlying prevalence of
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Nature of| MBS | Description MBS MBS Expected comparative

resource | item fee benefit | extent of use

of BMD in referred by another medical practitione osteoporosis (defined as

eligible using dual energy-bay absorptiometry BMDT-scoreQ 2.5); 4% of

patients forthe monitoring of BMDproven by patients havirige initial
bone densitometry at leastdiths screemgwill subsequently
previasly become eligible for this

monitoring service, which

Measurement of 2 or moreisiteservice may be repeateg@arly

only in a period of 24 monthicluding
interpretation and report

Appoint 23 | CONSULTATION AT CONSULTING R $36.30 | $36.30 | At least one GP consultati

ment with Professional attendance at consulting T would be expected to be
GP to associated with ongoing
discuss monitoring (for referral an
results results). Approx. 80% of

consultations are khilled

(MBS fee), but a gap payn
of $28.58 per service appl
totheother 20% of service

a Assumed to occur in thepatient setting in ~100% of accasions of service (85% benefit payable)

b Foritem 23 the MBS benefit is 100% of the MBS fee

Furthermore, patients identified through screeniras havinglow BMD maybe given
prescription medications such as alendronate or - etidronate. These therapies are not
currently funded through.Commonwealth health budgets for patients who would have been
identified by screening and who have not yet sustained a fracture. Therafoedicaton-
related resource use following a DX&st will be a patient outof-pocket expense. The DAP
had specifiel that prescription medicines used féhe management of osteoporosisould

not be consideredas part of the intervention associated with the listifgage 11 of the
DAP),

In addition, a patient receiving results of a D&t who hasa bone densityl-score X1
(osteopenia)ymay be advised to use calcium or vitamin D supplementatialso an outof-
pocket patient expenselhis is also likely toccur forpatients who are shown to have a high
risk of osteoporotic fracture througthe use ofclinical risk assessment tooksyenwithout

DXA scanningd summary of potential patiedunded treatments is shown ifhable20.

Table20 Other resource use, funded at patient expenseftpatket private expenditurthatmay be
associated with the proposed intervention

Nature of Cost | Exampleroducts and prices Expected extent of use with the propose
resource listing (and comparator)

Prescription | ~$120| Alendronate Sandoartf) 12 tablets (1 | May be recommended in patients identif
medicine for| 1$260| weekly) $32.97 (private prescription) | osteoporotic following a DXA scanc{~4%
osteoporosis  per| Etidronate (Didrocal Osteo ThEabfsts | Unlikely to be recommended on the basig

year: 9oDays) $64.39 clinical risk assessment only
Calcium ~%0 | Blackmores Total Calcium May be recommended to patients identif
and/or $150| swisse Ultiboost Calcium + Vitamin D | 0Steopenic or osteoporotic followingtasd
Vitamin D Per| Tabletsdpse: 3 daily); $10.9$81.95 (-40%7y

supplement | year | i lin vitamin D & Calcium 300 tableq May also be recommended to women id
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Nature of Cost | Examplgroducts and prices Expected extent of use with the propose
resource listing (and comparator)

ation $29.99$52.99 as high risk on the basis of a clinical risk

BioOrganics Calcium 600 + Vitamin D3 @ssessment only
Tabletsdose:2 daily) $9.8917.50

aPrices are advertised or recommended retail price$tiptédam.chemistwarehouse.canaassed 10/04/2014
b Annual costs vary substantially dependiagdoflsupplement, dose,-pi@aekand retail&or examplaomen
would requisevempacks/year of Swisse Ultibotstraicommendetbs, which would cost $76.8653.65
depending on retail pricsixpacksyearnf BieOrganigsvhichmaycost$59.94$105

¢ Approximate rateosteoporosis and osteopenia in Australian woméb4ypst f8enry et al. 2011

Estimatedvolume per year

Eligiblepopulation

The number of women in their 50th year (i.e. eligible for the proposed listiag) been
estimated usingABSpopulation data from 2011 and 201&BS 2013 An ongoing annual
population growth of 1.39% is used for.the projections. This growth rate is the average of
the growth rates seen across the female populations agegb@9earsfrom 2011 to 2012,

and is reasonably consistent with recent overall Australian population groates (2011
1.159%2012: 1.13%2013: 1.80%).

Table2l Estimated annual population of women ageged® 2011, 2012, with projections for #093
assuming linear growth

Age groug 2011 2012 2013 2014 2015 2016 2017 2018 2019
49years | 153,218 | 154,202 | 156,35( 158,528 160,73 162,975 165,243 167,547 169,88(

aBased on ABS data on the total pooled female populatiG@ggacsdssuming the number of women at each year
of age reduces approximately linearlyiasregses, ttsize of the population in Hikiyear, which is central within
this range; will approximat®thipopulatioaged 454yeardivided by 10

Extrapolations for population sizes using alternative population ages are also undertaken
using the same methodology, for the purposes of scenario amalhere screening is
conducted in older women, as requested in the DA&b(e22).

Table22 Estimated annual population of women aged 54 years and 59 years, projected with linear growth
from ABS dat®011, 2012 (Sensitivity analyses)

Age
group
54 years| 142,835| 145,992| 148,026 150,087 152,178 154,298 156,447 158,626 160,836

59 years| 128,873| 130,578| 132,397 134,241 136,111 138,007 139,929 141,874 143,854

aBased on ABS data on the total pooled female popula@iéf: ageduming the number of women at each year of
age reducespproximately linearly as age increases, fimn dfithe population in B8iear, which is central within
this range, will approximatmthipopulatioaged 5&9divided by 10

bBased on ABS data on the total pooled female populaiéa: afyesiming the number of women at each year of
age reduces approximately linearly as age increasesizhef the population in @@iyear, which is central within
this range, will approximat®thipopulatioaged 5%4divided by 10

2011 2012 2013 2014 2015 2016 2017 2018 2019

While there is some uncertainty around the projected population growth rate (it may
LX | dZaAof e GFNE 0S06SSy |LIINRPEAYIFGSte momx:
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much more significant driver in the estimate of cqosend is also associated with
considerably greater uncertainty (see discussion beloMg.sensitivity analyses around
growth rate will not add useful informatigrihese have not beepresented.

Uptakerate within eligible population

The uptake rate of the proposeBXAscreening is highly uncertain. Theage no data
available on the existing extent of use of clinical risk assessment tools for osteoporosis risk
assessment and counselling in Australia.

The participation rate among Australian women for mammography scrgefon breast
cancer (recommended-Zearly between the ages of 58nd 69years) is reported to be
around 55% and Pap test screening participation is around @8¢HV 2014 However
these screening programs are highly organised, funded and administeyeplurpose
specific government bodiethat actively recruit women. It may be assumed thaithout
equivalent promotionthe participation inDXA screening as per the propodedSlisting
would be lower than in these programs.

Another publication(Byles et al. 20Idreporting on the participation of Australian women
aged 5964 yearsin cholesterol screening (defined as a cholesterol tegedty) claimed an

81% uptake rate.. Again, although there is no purpsgecific public funding or promotion

of this screening in Australia, the relatively high uptake rate for cholesterol screening may
be associated withthe ease of checking cholesterol levels withladal test (which may or

may not have been necessary for other medical purposes); the high prevalence and
awareness of this condition in the community; and the relatively large array of management
options for patients found to have high cholesterol. Thesetdrs are not common to DXA
screening for osteoporosiso agaira lower uptake rate may be expected.

Item 12323 (screening for osteoporosis using DXA for peoplel &@gears or older)
appears to beused annually by approximately 10% of eligible womereég ;84 years
(dropping to less than 5% in thosdder than 85years of age)These estimates were
calculated using Medicare data on the number of services provided to wparahon ABS
female population estimatesand are shown iTable23.

Table23 Calculation of uptake rateitgim 12323 based on ABS population data and Mefditafmancial
year 201313
Age groupyears) 650574 75084 85+
Femalgopulation (ABS data 2612) 900323 557733 274916
% eligible for MBS listing (i.e. over 70fyags <50% ~100% ~100%
Estimated eligible population <450162 ~557733 ~274916
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Age groufyears) 65974 75984 85+

Services undertaken (Medicare Australiey 20123)b 42,845 53,392 11,288
Apparent annual uptake rate (services/eligible population) >9.5% ~9.6% ~4.1%
a Australian Bureau of Statistics (2B3)

bMedicare Austrgk814

CAINIKSNXY2NB>X AG Aa dzyOf SI NJ o KIEAKK SNMNI | Yyl §-SAx
screening would be available to women who do mgethe proposed listing in their 49th

year (apart from the current provisiofor eligibility for DXA testing at A@ars of ager in

conjunction with a specific emorbidity). Where the window of opportunity for screening

for each individual is reduced to a single year, uptake rates may be expected to be further
reduced (despitehie stronger imperative to take advantage of an opportunity given with

limited availability).It is also likely that screening in thetBOyear would impact on uptake

of the other DXA testing itemggesulting-in._apotential increase in the monitoring item

12306 (as discussed previously) but adgmotential decrease in the future use of the items
associated with specific emorbidities.

A review ofthe international literature identified a systematic review intioe determinants
of bone densitometry uptakeniwomen aged 5@earsor older (Brennan et al. 2012 This
review identifiedfive relevant publicationsin whichthe crude rates of DXA screening were

1 55% of Canadian womerged 65yearsor older have had a DXAest at some time in
their life (Cadarette et al. 2007

1 3.25% of Canadian women agedgbdyearshave an annualDXAtest (Demeter et al.
2007); and

1 6.7% of Danish-women agedad8® yearswith no identified risk factors for osteoporosis
havereceived a DX#fest at some time in their life (Rubin 2011)

Further details from these studies are reported in Appendix E. The studies were highly
heterogeneous in design and populatiothough the studies werdn healthcare systems

with universal coverage, DX3&reeningwas notroutinely recommendedfor non-high-risk
women aged 5@earsin these studiesThe uptake rates may thereforieave little direct
applicability to the proposed listing. The authors of thestematic review concluded that
there was evidence that the uptake of DXA screening in women was positively associated
with income even in settings with universal healthcam@nd, to a lesser degree, level of
education.

Given the widganging data on eximg screening uptake in Australia, and the limited
applicability of these rates given the varying circumstances, it is very difficult to predict an
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uptake rate for the proposed listing. For the bassese financial estimations a firgear DXA
uptake rateof 10% is estimated, increasing as medical and public awareness of the listing
occurs, and stabilising at 40% afteyelars. This is thought to be a conservative approach
but it is highly uncertain. A broad range of uptake rates been tested in sensitiity
analyses.

The number of intended services is assumedbéone per patient per lifetime(i.e. the
number of patients equates to the number of servicdacreasedusageper patientabove
this level would be considered unlikelgiven that MBS item 12&)would service the
monitoring of women found to have low BMD (s&ubsequent indirect MBS coSfer
estimates of this impact).ddsiderationshould perhapse given to whether or not a limit
to one service per patient should be explicit in ttiescripta for the proposedMBS item
should it belisted (seéProposal for public fundir(y

Based on the estimated eligible population and the assumed uptake rate, the projected
number of services per year over the néxears is calculated.ifable 24.

Table24 Projected numbexf services of proposed listing per year, based on projected nurebgibtd
women(i.e.in their5h year) and estimated uptake rasécase)
2015 2016 2017 2018 2019
Estimated female population aged 49 years, 160,73¢. 162,975 165,245 167,547 169,880
Predicted uptalae 10% 20% 30% 40% 40%
Estimated number of services 16,074 32,595 49,573 67,019 67,952

Plausible extreme upper and lower limits of uptake, for the sensitivity analyses, are
considered to be80%(similar to GRnitiated cholesterol screening) and 10%s seen with
item 12323) respectively.

Estimated MBS costs per year

Direct MBS costs associated with listing

Based on the estimated uptake rates detailed above, the direct @steciated withthe
proposed listing (i.edirectly associated with thgroposedserviceitem number) andits
associated costsave beercalculated. MBS costgere calculated assuminthat all services
are undertaken in the oupatient setting. Ouof-pocket patient cost are based on actual
available bulkbilling and gap payment statistics, rather than theoreticabeyments based
on list price.
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Table25 Totaldirectcosts of proposetistingto the MBSbasecase)
2015 2016 2017 2018 2019

Estimated number of serveeesT @ble24) 16,074 32,595 49,573 67,019 67,952
Listingcost

Esti mated total 6t he

thatthe listed fee (benefit + patigmayament) of| $1,645,93( $3,337,724 $5,076,32{ $6,862,71] $6,958,30
$102.40 per service applies

MBS benefits payable (85%) $1,399,20( $2,837,39] $4,315,37] $5,833,97} $5,915,23
Estimated real patientodpbcket expenses

- no cepayments to 75% of patientsifitlei) $181,23( $367,50§ $558,94] $755,634 $766,161]
- $45.16 outofpocket expense to 25% of pat

Additional associated item costs

Item 23 (GP consultationterpretation) $36.30 4585 471 $1.183,19] $1,799,511 $2,432,77| $2,466,66:
per patient

Estimated real patientodpbcket expenses

associated witem 23

- no cepayments to 80% of patientsigileky $91,877 $186,313 $283,362 $383,079 $388,411
-$28.58 average owtfpocket gap payment tg

remaining 20% of patients

Total MBSosts associated with listing $1,982,671 $4,020,584 $6,114,88{ $8,266,75] $8,381,90
Eﬁgpa“e“t eofipocket costs associated witl  ¢>73 19¢ . 35531821 $842,307 $1,138,71 $1,154,57
aTotal gap of $45.10 include$1bel0 MBS-paymentarmld di t i onal ~$30 6égapo f
(average gap charged for existing. DXA sszeickscussiam6 Pr oposed Feed)

b Approximately 80% of GP attendances-hikelulknown to be at a higher rate than imaging Seevices).

https://ama.com.au/amapsposter

¢ Estimate of average gap payment 2013, as repB@etewsitp://www.abc.net.au/newsi28Q4/catheridang

gpcopaymentlaimoverreach/5421798
MBS = Medicare Benefits Schedule

The estimations are quite uncertain, primardgcausethe annual uptake rate is difult to

predict and could be either higher or lower (explored in the sensitivity analysis).

Subsegquenindirecta . { O2 a i
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As previously discussed, following the proposed screening DXA item it would be expected
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or

that approximately 4% of women who hatke test might be identified as osteoporotic
(based on the estimate of 4.7% in womaged50¢55 yearsfrom Henry et al(2011)). These

women would subsequently become eligible for additional M&&led item 12306 DXA

tests every 2years The financial impact of the followp DXA testswill not be particularly

signifiant if projected costs are only determined toy&ars (in 2019 the number of

additional followup scans is only ~4% of the number of primary screening scans). However

over time the relative costing impact of the additional folloyy scans increases, asosin

in Table26.

Table26

women (i.e. in their 50th year) and estinmatetber of fdbw-up tests(basecase)
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2015 2016 2017 2018 2019 2020 2021 2022

Estimated number of serates
the proposdibtinggeeTable 16,074 32,595 49,573 67,019 67,952 68,854 69,768 70,686

24

Women diagnosed as 643| 1,304| 1,983 2,681 2,718 2,754 2,791| 2,827
osteoporotic (4%)

Istfollowup DXA98% of those
diagnoseil2 yearsrom DX

2ndfollowup DXA (98% of
patients havingtsca® now - - - - 617| 1,252 1,904 2,575
4years from DX)

3rdfollowup DXA (98% of
patients havingdsca® now - - 605 1,227
6years from DX)

- - 630 1,278 1,943 2,627 2,664 2,699

Total number of folleup {tem

12306)ests 0 0 630| 1,278 2,561 3,879 5,173 6,501
# of followp Item 12306 tests
a % of # of services of the 0% 0%| 1.27% 1.91%| 3.77% 5.63% 7.41% 9.20%

proposed listing
a A biannual mortality/discontinuation eAteisfapplied, which'is marginally greater than.the biannual mortality rate of
the Australian female population of this age, based on ABS Life Tables
Dx=diagnosis, DX#dualX-ray absorptiometry
Note: Samples of the scans associated withiroohasfecific screening year are tractgfémentolars to aid
interpretation.

Under the proposed listing, & 49 year old womais diagnosed with osteoporosishe may
potentially have additional kannual DXAtests that would not have otherwise been
undertaken until either age 7@ears,or on experience of a fracturét which time the
patient would have qualified for DXA undether existing listing) or death. Thereforgthe
number of patients and rate of use @gém 12306 would accrue at a greateate thanthe
proposed listing or generglopulation growth for at least 20years. An extended projection
of costs assaciated with repeat D¥&tsin women found to be osteoporotic is presented in
Appendix F. Allowing for a discontinuation rate (due &aith or other factors) of 2% bi
annually for womerup to age 60yearsand 5% bannually for women aged @@0years
the relative costs of follovup screening increase from4% of the cost of the proposed
listing in 2019, to stabilise at0225%o0f the propsed listingafter 25 years beyond2037).
Naturally, the numerical accuracy of projections of cost extended this far are subject to
considerable uncertainty; howeveit is apparent that the cost impact of folleup DXA
testsassociated with the proposelisting will become increasingly significant over the long
term.

Changes in use and cost of current testing strategy

Should the proposed listing become availabieis anticipated that all doctors who already
undertake clinical osteoporosis risk assessments (i.e. the comparator) would continue to do
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so, but over time most would alsese DXA scansg conjunction with therisk assessment
tool.

Costs of existing osteoporasrisk assessment

The initial GP consultation (which may or may not be opportunistic) and the vitamin D
testing component of the existing method of clinical osteoporosis risk assessment are
common to all osteoporosis risk assessment scenarios. Therdfmse resources are not
included in the basease calculation of the costs of the proposed intervention, arerthey
considered potential cosbffsets with respect to the existing scenario. Thus, in the base
case scenario where GPs change practice framgus clinical risk assessment alone to using

a clinical risk assessmeptus DXA screen to advise on osteoporosgk, there are no
aspects of the existing practidhat would not occur under the proposeMIBS item and
therefore there are no additional osts .or cosbffsets (to the MBS or patientsjo be
consideredat the patient level

Existing uptake of osteoporosis risk assessment

There is no unique MBS item code or other data that can be used to identify the extent that
osteoporosis risk assessmestdeing carried out by GPs for Australian women.

The basecase assumes that the proposeégm number wouldnot change the overall
awareness of osteoporosis risk in the community (patient or docton)l the proposed DXA
service would be offered to a propdion of eligible women, all of whom would have
received a clinical consultation and risk assessment anyiNayadditional costs or cost
offsets(to the MBS or patients) would therefore ne¢o be considerecat the population
level

The possibilityexiststhat there are currently lower rates of osteoporosis risk assessment

than would be expected with the proposed DXA listifigerefore, an assumption thathe

proposed listing incre@sii KS W23 0S2L32 NP 42 @NBIS ¥A VithsihadENB T B Y
examinedthrough asensitivity analysis.

Sensitivityanalysis

Increasingpverall uptake irthe osteoporosis risk assessment market

If the estimated existing extent aflinicalosteoporosis risk assessment is, in reality, lower
than estimated in the basease, and dwer than the estimated uptake rate of DXA
screening, the proposed listing may result in an increased awareness of osteoporosis
screening in the community. In turn, this may increase the overall rate of women having
osteoporosis risk assessments (in comjuon with the proposed DXA screening). To the
extent that the projected osteoporosis DXA screeniisggeis greater than the population
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who would have otherwise haddinicalosteoporosis risk assessment, there will be further
costs associatewith the proposed listing. These are (i) an additional GP consultation and
(i) a vitamin D blood level test for each additional woman who would not previously have
had their osteoporosis risk considered. The additional resource use for eaclanbiat
would not hae been previously assessed for osteoporosis risk is shoahie27.

Table27 Additional MBS resourctsatwould be incurred in womeso receive DXA under the proposed
listing butwho would not previously have receiaagosteoporosigisk assessment without the
proposed listingscenario analysis)

Nature of MBS | Description MBS MBS Application

Resource item fee benefit

Appointmemthere | 23 | CONSULTATION AT $36.30 $36.3@ | The MBS fee will be payaiz

referral for DXA ig CONSULTING ROOMS occasions where additional wo

written Professional attendance a receive risk assessment, and g
consulting rooms private patient gap payraént

$23.58 is assumed to apply to
of these patients

Concurrent clinicg 66608/ Vitamin D or D fractibis $39.05 $33.20 | The MBS fee will be payaiel
investigations or more tests occasions where additional wo
receive risk assessmenttiaad
patient cpayment of $5.85 is al
assumed to apply to all patient

Total $69.50| Additional MBS fees of $69.50
private costs of $11.57 (averag
are anticipated with all addition
women receiving DXA screenir|
who would not have othervgse
assessed

aCurrently the MBS benefiiefor23 is 100&ubject to change in government health policy in the future)

b Assuming testing occurs in theatiaht setting, where an 85% benefit is payable

MBS = Medicare Benefits Schedule

The totaladditional costs to the MBS and to patients, assuming the rate of osteoporosis risk
assessment occurs in only 20% of eligible women (i.e. half the women that the anticipated
basecase rate of DXA screening is estimated to plateaayalculated inTable28. The

data used in the sensitivity analysis of a constant rate of clinical risk assessnh@ner

than the projected maximum (plateaued) rate DXA screening, under the proposed listing
(seeTable23).

Table28 Projected number of clinical risk assessmsenticegexisting scenariopased on projected

number of women of relevant age (using population of womémyiadstas proxy) and estimated
existing assessment uptake rate

2015 2016 2017 2018 2019
Estimated female population aged 49 years | 160,73§ 162,975 165,245 167,547 169,880

Predicted ongoing uptake rate of existing clini
assessment

20% 20% 20% 20% 20%
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Estimated number of services (existing scena| 32,147 32,595 33,049 33,509 33,976
Predicted uptake rate of proposed DXA listing 10% 20% 30% 40% 40%
Estimatechumber of services (proposed listing] 16,074 32,595 49,573 67,019 67,952
Additional yvqmmkmgmassessment under the (fewer) (equal 16,524 33,509 33.976
proposed listing number)

Additional MBS costs associated with addition

uptakdsee Table 27)6&50/service) } - | $1,148,45] $2,328,89¢ $2,361,33
Additional patient/private costs associated wit| i i A d 4
additionalptak€$11.57/service) $191,123  $387,569  $392,96

MBS = Medicare Benefits Schedule

In the sensitivity analysis where this scenariodasidered 4 relatively higher uptake rate of

DXA vs existing clinical risk assessmeg Table34), the additional costs determined in
Table28 are required to be added to thieasecase cost (Table29).

Financial implications to théViBSand paient costs

The overall total financial impact to the MBS is calculateddygbiningthe immediate costs

of the listing(Table25) with the downstreamcosts ofadditionalfollow-up scars (Table28).

These total costs angrovidedin Table29.

Table29 Total costs of proposdistingto the MBS lfasecase)
2015 2016 2017 2018 2019

Estimated numbesefvicegorproposed listing
(seeTable24) 16,074 32,595 49,573 67,019 67,952
Proposelilsting cosit totaMBS fee ) )
$102.40/service $1,645,93( $3,337,724 $5,076,324 $6,862,71] $6,958,30
Proposed listing MBS benefits payable (859 $1,399,20( $2,837,39] $4,315,37] $5,833,97 $5,915,23
Proposed listing patienbépbcket expenses $181,23( $367,50§ $558,94] $755,635 $766,161
Item 23/BS cost$86.30 per patignt $583,47] $1,183,19] $1,799,51] $2,432,77| $2,466,661
Item 2Patient outfpocket expenses $91,877 $186,319 $283,362 $383,079 $388,411
Patients having follgmitem 12306 and additio 0 0 630 1,278 2561
Iltem 23
Item 12306 MBS benefits paf@®iled5/patient 0 0 $54,890 | $111,28| $222914
Iltem 12306 patientokfgocket expenses
($11.28/patient) 0 0 $7,104 $14,406 $28,873
Followupitem 23 MBI&enefits payable 0 0 $22,877 $46,381  $92956
Followupitem 23 outfpocket costs 0 0 $3,602 $7,303  $14,637
Total MBS costs associated with listing $1,982,671 $4,020,58{ $6,192,61( $8,424,35{ $8,697,77
I;E"r’]"gpa“em aufipocket costs associated Witl - ¢>73 104 $553,82] $853,004 $1,160,42{ $1,198,08
TOTAL (MBS and patient costs) $2,255,784 $4,574,41( $7,045,61{ $9,584,78] $9,895,85

aAs previously, assumes 75% of patients-hiledudkd 258y aotal gap of $48. (av$11.28/patient)
b Approximately 80% of GP attendances -hikebolifips://ama.com.au/arapspostey and araverag&28.58 out

ofpocket gap paymerapplied to the remaining 20% of patterdgpprted hitp://www.abc.net.au/newsi2914
07/catheriddnggpcopaymentlaimoverreach/5421798

MBS = Medicare Benefits Schedule
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No significant implications with respect to MBSBety net costs are anticipated, given the

minimal safety net reimbursement associated with currently listed Digsts

Alternative populationscenarios

As requested in the DAP, the financial implicationsoagted with the proposed listing

adjusted to women of ageb4 and 59earshave also been determinednd are presented

in Table30 and Table31. These analyses simply change the size of the population (based on
projections from ABS agspecific population data). Assumptions around DXA uptake
ratest that they plateau at 40% in year 4 and are equivalent (or less) than existing risk

assessment uptake ratesare applied as per the basmse.

Table30 Total costs of proposdidtingto the MBSor women aged 34ars(alternativepopulation
proposed in the DAP)
2015 2016 2017 2018 2019
Estimated population agegbadgseeTable22) 152,178 154,298 156,447 158,626 160,836
Estimated numbeseifvices f@roposed listing
after uptak@@asecase uptake pattern) 15 G 46934 63450 64334
Proposelilsting cosit totaMBS fee )
$102.40/service $1,558,30] $3,160,01{ $4,806,05] $6,497,32{ $6,587,83
Proposed listing MBS benefits payable (859 $1,324,71( $2,686,324 $4,085,61] $5,523,36] $5,600,29
Proposed listing patienbbpbcket expenses $171,58] $347,941 $529,187 $715,404 $725,364
Item 23/BS cost$86.30 per patignt $552,40€¢ $1,120,20] $1,703,70{ $2,303,25] $2,335,331
Item 23 patient @fipocket expenses $86,985 $176,397 $268,275 $362,687 $367,734
Patients having folgmitem12306 and additio 0 0 597 1,210 2.424
Item 23
Item 12306 MBS benefits payable ($87.05/g 0 0 $51,929 $105,304 $211,044
Iltem 12306 patientokgocket expenses d d
($11.28/patient) 0 0 $6,726 $13,63¢ $27,335
Followupitem 23 MBS benefitsyable 0 0 $21,654 $43,917 $88,007
Followupitem 23 owdfpocket costs 0 0 $3,410 $6,915  $13,858
Total MBS costs associated with listing $1,877,11( $3,806,52} $5,862,904/ $7,975,83] $8,234,68
E’t}ﬁgpa“em euipocket costs associated Wit) - ¢o50 55 g524,339  $807,599 $1,098,64] $1,134,29
TOTAL (MBS and patient costs) $2,135,68] $4,330,86( $6,670,49( $9,074,47] $9,368,98

* Year 1: 10%, year 2: 20%, year 3: 30% yeHI% (as pfrable24
aAs previously, assumes 75% of patients-hilkedudkd 25pay aotal gap of $49. (av$11.28/patient)

b Approximately 80% of GP attendances -hitelolifitps://ama.com.au/arapspostey and araverag&28.58 out
ofpocket gap paymerapplied to the remaining 20% of patterdgpprted hitp://www.abc.net.au/newsi2914
07/catheridd@nggpcopaymentlairoverreach/5421798

MBS = Medicare Benefits Stdhedu

Table31 Total costs of proposdidtingto the MB$or women aged H@ars(alternativepopulation
proposed in the DAP)
2015 2016 2017 2018 2019
Estimated population agegeaéyseeTable2?) 136,111 138,004 139,929 141,87§ 143,854
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Estimated numbesefvices f@roposed listing

(seeTable24) 13,611 27,601 41,979 56,751 57,542
Proposelilsting costt totaMBS fee

$102.40/service $1,393,77( $2,826,37¢ $4,298,62] $5,811,33] $5,892,28
Proposed listing MBS benefits p&§a%e $1,184,84] $2,402,69¢ $3,654,24¢ $4,940,20( $5,009,01
Proposed listing patienbépbcket expenses $153,465 $311,205 $473,31( $639,87] $648,784
Item 23/BS cost$86.30 per patignt $494,087 $1,001,92¢ $1,523,82{ $2,060,07] $2,088,76
Item23 patient cofpocket expenses $77,801 $157,769 $239,95( $324,39( $328,904
_Pat|ents having follgpitem 12306 and additio 0 0 534 1,082 2.168
item 23

Item 12306 MBS benefits payable ($87.05/ 0 0 $46,44 $94,184 $188,76/
Iltem 1230gatient owdfpocket expenses g
($11.28/patient) 0 0 $6,016 $12,199 $24,449
Followupitem 23 MBS benefits payable 0 0 $19,368 $39,274 $78,715
Followupitem 23 owdfpocket costs 0 0 $3,050 $6,185  $12,395
Total MBS costs associated with listing $1,678,92{ $3,404,62{ $5,243,89] $7,133,73] $7,365,25
;Iigﬁ;patlent enftpocket costs associated wit $231,264 $468,971 $722.324 $982.64% $1.014,53
TOTAL (MBS and patient costs) $1,910,194 $3,873,60{ $5,966,21§ $8,116,37{ $8,379,79

aAs previouslgssumes 75% of patients arelileltt and 25pfay aotal gap of $48. (av$11.28/patient)

b Approximately 80% of GP attendances -hilielolifitps://ama.com.au/arapspostef and araverag&28.58 out
ofpocket gap paymerapplied to the remaining 20% of pattergpprted htp://www.abc.net.au/newsf2914
07/catheridénggpcopaymentlaimoverreach/5421§98

MBS = Medicare Benefits Schedule

Unsurprisingly, the overall costs associated whk proposedlisting decreasevhen it is

restricted to an older age group Emallempopulation).

Sensitivity analysesalternative uptake rates and relative uptake rates

The parameters of greatest uncemdsy in the financial analysis are the expected uptake
rate of the proposederviceand the existing rate of clinical assessment for osteoporosis for
women of the relevant age.

The expected uptake of the proposed listing by 40% of the eligible populatagnbe an
underestimate or an overestimate. Extreme upper and lower estimates of a constant annual
uptake rate of 80% and 10%, respectively, are examined in the following tables.

Table32 Total costs of proposdigtingto theMBSfor women aged9years with maximum expected uptake
rate of 80Y%sensitivity analysis)
2015 2016 2017 2018 2019
Estimated population afiggeary(see 160,736 162,979 165245 167,547 169,880
Table22
Estimated numbesefvices f@roposed
listing at maximum expected uptake ra 128,58¢ 130,38( 132,196 134,037 135,904
809
Proposelisting cosit totaMBS fee $13,167,48| $13,350,89| $13,536,86{ $13,725,42| $13,916,60
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$102.40/service

Proposed listing MBS benefits payable| $11,193,64| $11,349,56| $11,507,65| $11,667,94| $11,830,47
Proposed listing patienbépocket $1,449,83{ $1,470,03] $1,490,50{ $1,511,27] $1,532,32
expenses

Item 23/BS cost$86.30 per patignt $4,667,77] $4,732,78{ $4,798,71] $4,865,55] $4,933,32
Item 23 patient @fpocket expenses $735,01 $745,251 $755,637 $766,157 $776,82¢
Patients having follgpitem 12306 and

additionadiem 23 0 0 5,041 5,111 10,122
Item 12306 MBS benefits payable ., o
($87.05/patient) 0 0 $438,791 $444,903 $881,11%
Iltem 12306 patientokpgocket expenses d
($11.28/patient) 0 0 $56,834 $57,625 $114,12f
Followupitem 23 MBS benefits payable 0 0 $621,764 $630,424 $1,248,54
Followupitem 23 owdfpocket costs 0 0 $28,813 $29,214 $57,857
Total MBS costs associated with listing| $15,861,41| $16,082,35| $16,928,13| $17,163,93| $18,012,34
Totapatient outtpocket Costs associate| ¢ 194 a5i $2915,28] $2,331,78] $2,364,26] $2,481,13
with listing

TOTAL (MBS and patient costs) $18,046,27| $18,297,63| $19,259,92| $19,528,20( $20,493,47

*Year 1: 10%ear 2: 20%ear 3: 30%eas 4i 5:40% (aperTable24
aAs previouslgssumes 75% of patients areblilelit and 258y aotal gap of $40b. (av$11.28/patient)

b Approximately 80% of GP attendances-hikieblfitps://ama.com.au/arapsposteyand armaverag&28.58 out
ofpocket gap paymerapplied tde remaining 20% of patiastsgported hitp://www.abc.net.au/newsi2914
07/catheridénggpcopaymentlaimoverreach/5421%98

MBS = Medicare Benefits Schedule

Table33

rate of 10%sénsitivity analysis)

Total costs of proposdidgtingto the MB$or women aged 4@ars with minimum expected uptake

2015 2016 2017 2018 2019
Estimategopulation aged yargsee 160,736 162,975 165245 167,547 169,88
Tabl@a ] ) ~ 1 ~ 1 )
Estimated numbesefvices faroposed
listing at maximum expected uptake ral 16,074 16,297 16,524 16,755 16,988
809%%*
Proposelilsting cosdt totaMBS fee
$102.40/service $1,645,93( $1,668,86] $1,692,10{ $1,715,67§ $1,739,57
Proposed listing MBS benefits payable| $1,399,20( $1,418,69¢ $1,438,45] $1,458,494 $1,478,80
P [l (ST, D $181,23( $183,75/ $186,314 $188,90¢  $191,54(
expenses
Item 23/BS cost$86.30 per patignt $583,471 $591,599 $599,839 $608,194 $616,66¢4
Item 23 patient @fpocket expenses $91,877 $93,156 $94,454 $95,77(Q $97,104
Patients having folguitem 12306 and 0 0 630 639 1265
additional Item 23 '
Item 12306 MBS benefits payable g d
($87.05/patient) 0 0 $54,849 $55,613  $110,139
Iltem 12306 patientokgocket expenses
($11.28/patient) 0 0 $7,104 $7,203 $14,266
Followupitem 23 MBS benefits payable 0 0 $22,8772 $23,191 $45,928
Followupitem 23 otdfpocket costs 0 0 $3,602 $3,652 $7,232
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Total MBS costs associated with listing

$1,982,67]

$2,010,294

$2,116,01

$2,145,49]

$2,251,54

Total patient eaftpocket costs associate;
with listing

$273,10¢

$276,911

$291,473

$295,531

$310,144

TOTAL (MBS and patient costs)

$2,255,78:

$2,287,20

$2,407,49

$2,441,02

$2,561,68

*Year 1: 10%ear 2: 20%ear 3: 30%eas 4i 5:40% (aperTable24)
aAs previouslgssumes 75% of patients aréollieldk and 25pay aotal gap of $498. (av$11.28/patient)

b Approximately 80% of GP attendances -bikeloiikps://ama.com.au/agapsposte) and araverag&28.58 out
ofpocket gap paymerapplied to the remaining 20% of patterdgpprted hitp://www.abc.net.au/newsi2914
07/catheriddnggpcopaymentlaimoverreach/5421798

MBS = Medicare Benefits Schedule

Another uncertain assumptionin the financial estimates ithat women of the relevant

population are already having GP consultations and vitamin D tests as part of the existing

method of assessing osteoporosis risk. If this practice is not occurring in thingexis

scenarigto the extent that it would under the proposed new item numbadditional costs
of another GP consultation and vitamin D test need to be added to the-tasescenario

The relevant additional costs required are calculated able28 (assuming a rate of only

20% risk assessment occurs in current practice, but increasing to 40% under the proposed

listing).
Table34 Total costs of proposédting, assuming underlying rate of risk assessment without proposed
listing is only 20%, but increases (over 4 years) tosdQsttiyity analysis)
2015 2016 2017 2018 2019

Basecase MBS costs $1,982,67] $4,020,58{ $6,192,61( $8,424,35¢ $8,697,77
Basecase patient costs $273,10¢  $553,82]1 $853,009 $1,160,424 $1,198,08
Basecase overall cost $2,255,78{ $4,574,41( $7,045,61y $9,584,78] $9,895,85
Additional womekingupassessment (equal
underthe propodatingseeTable28 " number) 16,524 33,509 33,979
Additional MBS costs associated with
additionalptakésee Tabl2?) - - | $1,148,45] $2,328,89¢ $2,361,33
($69.50/service)
Additional patient / private costs associ i i 4 d 4
with additionaptakd$11.57/service) $191,124 $387,569 $392,96
TotalMBS cost allowing for additional ]
uptake (sensitivity analysis) $1,982,67] $4,020,58{ $7,341,06] $10,753,25| $11,059,10
Totalpatient costs allowing for additiong
uptake (sensitivity analysis) $273,10¢ $553,82] $1,044,13] $1,547,99] $1,591,05
Total healthcare costs allowing for $2.255.78] $4,574,41( $8,385,19] $12,301,25| $12,650,16

additional uptake (sensitivity analysis)

Other Australian healthcare systernosts

Costs to thestate andterritory health systems

The proposed listing of DXA screening would not be expected to have an impact (financial or

otherwise) on hospital admissions or other staeéministered health serviceQver 99% of

services are undertaken in the opatient setting and any follomap wouldbe expected to

alsooccur in the community setting.
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Costs to the private health insurer and/or patient

Privately borne patient costs are calculated alongside the MBS co$&bie29 and in the
sensitivity analyses. Only healthcare costs are includag {ensport or productivity costs
are not included). Nomgovernment costs are primarily expected to be borne as-ajut
pocketexpensedo the consumer as nearly apisodes of service will be undertaken in the
out-patient setting and therefore may not be reimbursable under all private hehlth
hospitalisation insurance policiesThere is also considerable additional uncertajnty
particularly around patient oubf-podket expenses associated with broader potential
changes to Australian government health pglibyr example,the proposalin the recent
Australian Government Budget 20d¥%5 of a patient cepayment for routine GP
consultations.

Total Australian healthcareystem costs

Giventhat there are no further healthcare costs associated with state or territory budgets
and outof-pocket expenses have already been included, the total costs to the Australian
healthcare system are as presentedliable29 and subsequent sensitivity analyses

DXA for women in their 50 th year i MSAC 1162 89



Discussion

Safety

As described in the background section of the report (s@ge22), ionising radiation levels
associated with DXA are considered ldwo safety concerns or adverse event data have
been found in the existing literature. Furthermore, DXA has already been approved in other
MBS items for different indications (semge 28) and has been widely used since 1988
without any reported safety concerns.

Effectiveness

There was a considerable lack of evidence regarding the effectiveness of DXA at screening

for low BMD in women in their 30 year. First, stuéis with women aged 4@earsor
younger(mean) and women 6$earsor olderwere generally excluded, as the rate of bone

loss in perimenopausal women (usually ageda58years) is significantly different from
LINBYSy 2 LJ dza | f YR LJ23a( Bbe/ 2 pla@e@®l24), makhy 8y 04aS
impossible to generalise the results of older or younger women to the target study
population. Second, there was a lack of studies \&iufficient followup period, leading to

an absence of eligible studies with actual minimal trauma fracture or hip fracture as an

2dzi 02YS® ¢KANRIZ y2 aidzRASa 6SNBE ARSYGAFTASR
existing fracture risk assessmerit 2 2t & Ay Of dzZRAYy3I fAFSadetsS |
O2YLINF G2NE. YSIFYAYy3a GKIFIG GKS AYyTF2NXIOA2Y 2V
G6SadAy3a yR y2 fAFSaitetsS ROAOSQS NI GKSNI (KL

The few studies that were included contaionse evidence regarding change in BMD after a

DXA scan. A slight mean increase in BMD was seen2atears postDXA, and a slight

change in lifestyle after receiving the DXA results was also observed. However, due to the

lack of comparative evidence, it mt known if a similar increase in BMD would occur in

women who underwent clinical risk assessment with assessment tamk asFRAX® or

QFracture (the comparator). To clarify: Winzenberg et al. (2006) reported that a ‘evore

was the main determinant for wometo commene calcium supplemersttion; that is,

women who were identifiedasWI & NA a1 Q 6SNB Y2NB fA]1Ste G2
prevent fractures. It may be that a similar effect would be observed when wowere
ARSYGAFTFASR a WKAIK NARA1Q 6AOGK | NmRa]l aasSaz
O2dzt R 0SS R2Yy S GRoevan KyShe sv@méh heQeif (as the assment tools

are accessible online arade free). Furthermore, the diagnostic accuracy of DXA and FRAX®
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are similar when it comes to predicting osteoporotic fractures and hip fractures, making
FRAX® a cheaper, safer, more accessible and faster option.

The PASC stated that this assessment should provide evidence to inform the appropriate
threshold TFscore(s) for lifestyle and dietary advice, and should undertake sensitivity
analyses around various relevant thresholds for therapy (lifestyle advice). Howewe
evidence was found to inform the threshold for advice. The assumption isithptactice,

the physician would probablgrovide feedback and personakd lifestyle advice based on
their score.

ThePASC also considered that the timing and frequerigyonitoring and retesting should

be informed by the evidence of the change in BMD and consequent change in the risk of
minimal trauma fracture over time. No evidence was identified informing the frequency of
testing; however, women diagnosed with ostempsis. (fscoreX{2.5) are eligible for a DXA
every 28 S NA OUKENS OR v doh Rasaed).GARcrgidg @ the Royal Australian
College of General Practhers guidelines on osteoporosis, repeat BMD anslyis
recommended at ¥ears after the initial DXA when BMD is likely to be approactihg
(2010. The systematic review-by Nelson et al. (2010) reported that repeating a BMD test up
to 8years after. an initial. measurement does not significantly increase predictive
performance for fracture outcomes. However, these results were based on algiam of
women aged 6%yearsor older.

Overall, the evidence was characterised by inconsistency that reflected the many and varied
populations frem which it was drawn. In many cases the evidence was simply not applicable
to the population eligible fothe proposed item number, especially in the last step of the
linked evidence analysis.

For the direct evidence and the first two steps of the linked evidence analysis, the studies
were limited by lack of an appropriate comparator in the design, whereas the final step was
predominantly systematic reviews BICTsAs such, these two parts halseen addressed by
separate matricesA summary of the body of evidence for the noomparative studies is
provided inTable35, and for the comparative studies Trable36.
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Table35

Bodyof evidence matrfor noncomparative studies

Camponent

A

B

C

D

Excellent

Good

Satisfacory

Poor

Evidencébase2

LevellVstulies,or
lewel I tolll
studies/SRs with
highriskofbias

Consistegy °

Moststudiemsistent
andinconsistenayaybe

explained
Clinial impact Slightorrestricted
Geneadlisability Populatin(s) studied in

thebaly of edence &

simlartotarget populatiq
Applicability Probabhapplicabl®

Australiaheathcare
contet withsame
caeats

Sourceadapted froHMR@008
alevel of evidence determined from the NHMRC evidendes&édianiy)

bl f there is only-one study, rank this component
Table36 Body of evidence matrix for comparative studies
Camponent A B C D
Excellent Good Satisfacbry Poor
Evidencébase2 One or more level |

studies with a low ri
of bias

Consistegy®

Some inconsistency
reflecting genuine
uncertainty around
clinical question

Clinial impact Slightorrestricted
Genedlisability Populatids) studied
in body of evidence
diffefromtarget
population aritds
hard to judge wheth
it is sensible to
generalise to target
population
Applicability Probablyapplicable
Australiaheakhcare
contet withsame
cawats
Sourceadapted frolHMR@2008
alevel of evidence determined from the NHMRC evidenc@sédédiantdiy)
bl f there is only one study, rank this component
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Despite a considerable amount of evidence identified for the third stage of the evidence
linkage, we are unable to draw any conclusions from it due to the heterogeneity in the
results and the lack of applicability to the population under question in tesgessment.
Because fractures occur predominantly in older people, this is where the focus has been in
trials of lifestyle interventions. Many more studies were located in the setirahdid not

use fracture as an outcome but rather measured BMD, a fareeasd cheaper way of
measuring the outcome than following up participants for decades to ascertain outcomes.

Even though the evidence is uncertain, the lifestyle interventions of exercise, vitamin D and
calcium supplementation are recommended in Auséralguidelines for the prevention of
osteoporosigNMHRC 2010 1n most cases these lifestyle interventions are unlikely to cause
harm in recommendedioses and under supervision, although there is some risk related to
falls or other injuries from exercise, atitere can beside effects associated with the dietary
supplements €.g. gastrointestinal effects and serious cardiovascular evét®nell et al.
2009.

Economic considerations

Estimatedcost-effectiveness

Given the lack of evidence available to demonstrate any change in health outcomes
associated with the proposed use of DXA screening for osteoporosis in women aged
49years no assessment or conclusion regarding the -ebfctiveness of DXA testing in this
population can be made.

Estimatedfinancialimpact

Assuming a moderate stabilised uptake rate of 409 estimated that the proposed listing
would result in mcreased healthcare costs of approximately $diion per year after
5yearg with first year estimates around $Rillion, and uptake expected to increase
gradually over the firsé years in line with increasing community and medical awareness.
Approximatdy 88% of costsvould be borne by the MBS and 12% as -of{pocket
consumer costs. A steady increase in costs is expected every year, well beyonyeie 5
projections,due not only to population growth but also to the increased accrual of follow
up costs which may extend to 2@ears in patients who are subsequently diagnosed with
osteoporosis.

The financial impact of the proposed listing is highly dependent on the uptake rate. The
existing listing of DXA screening for osteoporosis in people aggeat@and older is less
than 10%. If uptake of the proposed listing is similarly low, annual costs may stalbilise

DXA for women in their 50 th year i MSAC 1162 93



about $2.5million peryear, but if uptake increaseto around 80% (as estimated to occur
with cholesterol screeningosts will exceed $2@illion per year.

Without evidence ofany health benefits (i.e. decreased fracture rates) there are no cost
offsets direct or indirect that can be applied to the costs of the listing.
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Conclusions

IsBMDanalysisusing DXAsafefor women in their 5@h year?

No studies were identified on adverse events of DXA in perimenopausal womesndoni
radiation levels are low an®XA has been widely used since 1988 without any (serious)
safety issuesTherefore DXA is considered safe for women in theitlbQear.

IsBMDanalysisusing DXAeffective for women in their 5@h year?

Direct evidence with fracture outcomes on BMD analyses using DXA in perimenopausal
women was not availableHowever, limited linked evidence was identifiedetlimited
accuracy evidence witfracture as a reference standard showed that FRAX® and DXA had a
similar accuracy in perimenopausal women. A slight change in management was observed
after a DXA scam@aximumz2-year followup) in two studies althoughdata comparing DXA

with a risk assesment tool was lacking.

As a result of the lack of evidence, no conclusion can be drawn regarding the effectiveness
of DXA for women in their %0 year.Furthermore, -national and international guidelines
were identified that reported a positivéecommendaion for osteoporosisscreening for

DXA ina peimenopausal. population In® fact, the majority of guidelines made a
recommendatioragainstosteoporosiscreening with DXA in this population group

As the accuracy of DXA and FR&&®milar andhe latteris a safer, faster, more accessible

and cheaper tool, FRAX® could be considered for assessing fracture risk in perimenopausal
women. However, it'is not known if FRAX® results lead to a similar change in management
comparedwith DXA.

IsBMDanalyss using DXA for women in their 50 year costeffective?

There is inadequate evidence available to produce an evidbased assessment of the
costeffectiveness of DXA and BMD analyses for women im H®h year, and therefore no
conclusion of coseffectiveness can be made.

Were the proposed listing to be implemented, after achieving a stable uptake oxearg,

it might be expected to cost the MBS approximately $8ilion per year (increasing
annually) however,depending on uptake, which is highly uncertain and may depend on the
extent of promotion, this may range between $2rtillion and $20million.
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AppendixB  Search

strategies

HTA websites
AUSTRALIA

Australian Safety and Efficacy Register of New
Interventional Procediir8sirgical (ASERMNSP

Centre for Clinical Effectiveness, Monash Univel
Centre for Health Economics, Monash Universit
AUSTRIA

Institute of Technology Assessment / HTA unit
CANADA

o des d ¢
Sant

uat i
on

Agence do6Eval

dél ntervent. en

Alberta Heritage Foundation for Medical Resear
(AHFMR)

Alberta Institute of Health Economics

The Canadian Agency for DxndsTechnologies.in
Health (CADTH)

Canadian Association for Health Services and P
ResearcfCAHSPR)

Centre for Health Economics and Policy Analysi
(CHEPA), McMaster University

Centre for Health Services and Policy Research
(CHSPR), University of British Columbia

Health Utilities Index (HUI)

Institute for Clinical and Evaluative Studies (ICE
Saskatchewan Health Quality Council (Canada)
DENMARK

Danish Centre for Evaluation and Health Technc
Assessment (DACEHTA)

Danish Institute for Health Services Research (C
FINLAND

Finnish Office for Health Technology Assessmel
(FINOHTA)

FRANCE

L6Agence NatienatéEdal

Santé (ANAES)
GERMANY

http://www.surgeons.ortpalir-professionals/audits
andsurgicatesearch/aserrsp

http//www.monashhealth.org/page/Health Profession:

http://www.buseco.monashaedcentres/che/

http://www.oeaw.ac.at/ita

http://www.aetmis.gouv.qc.ca/site/home.phtml

http:/Mmmww.ahfmr.ab.ca/publications.html

http://www.ihe.ca/
http://www.cadth.ca/index.php/en/

http://www.cahspr.ca/

http://www.chepa.org

http://www.chspr.ubc.ca

http://www.fhs.mcmaster.ca/hug/index.htm

http://www.ices.on.ca
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German Institute for Medical Documentation anc
Informatio(DIMDI) / HTA

Institute for Quality and Efficiency in Health Care
(IQWIG)

THE NETHERLANDS
Health Council of the Netherlands Gezondheidsi

Institute for Medical Technology Assessment
(Netherlands)

NEW ZEALAND

New Zealand Health Technology Assessment (M
NORWAY

Norwegian Knowledge Centre for the Health Sel
SPAIN

Agencia de Evaluacion de Tecnologias Sanitaric
I nstituto de Salud #fACse
Assessment Agency (AETS)

Andalusian Agency for Health Technology Asse:
(Spain)

Catalan Agency for Health. Technology Assessn
(CAHTA)

SWEDEN
Center for Medical Health Technology Assessmi

Swedish Council on Technology Assessment in
Care (SBU)

SWITZERLAND

Swiss Network on Health Technology Assessme
(SNHTA)

UNITED KINGDOM

National Health Service Health Technology Asst
(UK) / National Coordinating Centre for Health
Technology Assessment (NCCHTA)

NHS Quality Improvement &dotla
National Institute for Clinical Excellence (NICE)

The European Information Network on New and
Changing Health Technologies

University of York NHS Centre for Reviews and
Dissemination (NHS CRD)

UNITED STATES
Agency for Healthcare Research and Quality (Al

http://www.dimdi.de/static/en/index.html

http://www.iqwig.de

http://www.gezondheidsraad.nl/en/

http://www.imta.nl/

http://www.otago.ac.nz/christchurch/research/nzl

http://www.kunnskapssenteret.no

http://www.isciii.es/

http://www.juntadeandalucia.es/

http://www.gencat.cat

http://www.cmt.liu.se/?l=en&sc=true

http://www.sbu.se/en/

http://www.snhta.ch/

http://www.hta.ac.uk/

http://www.nhshealthquality.org/

http://www.nice.org.uk/

http://www.euroscan.bham.ac.uk/

http://www.york.ac.uk/inst/crd/

http://www.ahrqg.gov/clinic/techix.htm

DXA for women in their 50 th year i MSAC 1162


http://www.dimdi.de/static/en/index.html
http://www.iqwig.de/
http://www.gezondheidsraad.nl/en/
http://www.imta.nl/
http://www.otago.ac.nz/christchurch/research/nzhta/
http://www.kunnskapssenteret.no/
http://www.isciii.es/
http://www.juntadeandalucia.es/
http://www.gencat.cat/
http://www.cmt.liu.se/?l=en&sc=true
http://www.sbu.se/en/
http://www.snhta.ch/
http://www.hta.ac.uk/
http://www.nhshealthquality.org/
http://www.nice.org.uk/
http://www.euroscan.bham.ac.uk/
http://www.york.ac.uk/inst/crd/
http://www.ahrq.gov/



























































































