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Abstract

Objective:Fo formulate clinical consensus recommendationbare healtrassessmerdand
management wofvomen with oestrogen recepipositive early breast cancer receiving
endocrine therapy.

Methods Representativesappointed byrelevant Australian MedicalSocieties used a
systematic approach for adaptation of guidelines (ADAPTEletive anevidence-informed

position statemdraddressing five key questions.
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Results:Women receiving adjuvant aromatase inhibitors and the subset of premenopausal
woman on tamoxifenhave accelerated bone loss and increased fracture rB&th
bisphosphonatesnd denosumaprevent bone lossdditionallydenosumab has proven anti
fracture benefit Women considering endocrinderapy need fracture risk assessment,
including=clinical risk factors, biochemistry andr® mineral densityBMD) measurement,
with monitoring based on risk factor8Veightbearing exerciseyitamin D and calcium
sufficiency'1s recommendedoutinely. Antiresorpive treatmentshould be considereadh
women with prevalent or incident clinicat morphometric fractures, Bscore (or Zscores

in women<50 year¥ of <-2.0 at any site, or if annual bone las$5%, considering badine
BMD and other fracture risk féars. Duration of antiresorptive treatmerdan be
individualised' based on absolute fracture .riRelative to their skeletal benefitasks of
adverse events with antiaptivetreatments are low.

Conclusions:Skeletal health should be considered in tleeisionmaking processegading
choice andduration of endorine therapy.Before and dring endocrinetherapy skeletal
health should be assesseégularly, optimised bynonpharmacological intervention and
where indicatedantire®rptive treatmentin an individualised, multidisciplinary approach.
Clinical trials'are needed to better delineate loergn fracture risks of adjuvant endocrine
therapy, ando determine the efficacy of interventions designed to minimise these risks.

I ntroduction

Adjuvart endocrine therapy improves oncologic outcomes in women with oestrogen receptor
(ER)-positive early breast cancer. Consequent to the induced oestradpétie with
aromatase inhibitordone loss is accelerateshichpredisposes to increased fracture rlsk.
contrast, tamoxifen in postmenopausal women acts assirogen on bone and retards bone
resorption and prevents fractures. While there has been rapidly accumulatimgewdehis
topic, someevidencebased bst practic&kknowledge gaps remain regarding th@imisation

of bone health. in women with early breast candéoreover existing evidence may not

always beradopted into clinical practice.

In this jointsposition statement, the Endocrine Societuadtralia, the AustraliamndNew
Zealand Bone,& Mineral Society, the Australasian Menopause Society and the Clinical
Oncology Society of Australieeview and adapt guidelis@ising a systematic approach to
formulate clinical consensus recommendations on assessment and manadebwmmg o
health in women with ERositive breast cancer receiving endocrine therdjgg aimto

addresgkey gaps, and to inform clinical management.
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Background

Adjuvant endocrine thersgs for ERpositive breast cancenclude aromatase inhibitors
(anastrozole, exemestane, letrozobe)selective oestrogen receptor modulators (SERM)
usually tamoxifenAromatase inhibitorblock the conversion of androgens to oestradiol. In
postmenopausal women, this results in near complet8%»Ieprivation of circulating
oestradiol."Asaromatase inhibitorgnhibit the oestradieiediated negative feedback on
gonadotropin production, they cannot be uasdoreast cancer treatmemtpremenopausal
women unless, ovarian function is suppressed, typically by pharmacological means (e
gonadotropin releasing hormone agonistspybilateral oophorectomySERMs act as ER
antagonists' in the breast but have partial agonistic activity in tissues such as bone and
endometrium and may be used in both prand postmenopausal womewomen who
become menopausal during the course of their adjuvant therapgwitch from tamoxifen

to an aromatase inhibitor

In postmenepausal womemromatase inhibitorsare preferred because of moddsit
significantimprovements in breast cancer outcomes, including loweyeHd breast cancer
mortality compared to tamoxifen (12.1% vs. 14.2% relative risk (R85;95% confidence
interval (Cl) 0:750.96, p<0.08} In premenopausal women, tamoxifen has traditionally been
first line treatment, although a combined analysis of two large randomised controlled trials
(RCT), Tamoxifen and Eemestane Trial {EXT) andSuporession of Ovarian Function Trial
(SOFT), reported improved -year disease free survival with ovarian suppression plus the
aromatasenhibitor exemestane compared dwariansuppressiomplus tamoxifen (91.1% vs.
87.3%, hazard ratio (HR) 0.72; 95% CI600.85; p<0.001} The benefit was significant in
premenopausal women with high risk fpBsitive, HER2negative breast cancer, as defined

by clinicopatholdgical characteristics and in patients <35 years &f age

Increasingsthesduration of endocrine therapy ffomma to tenyears can further reduce the risk
of recurrenc®® While the absolute benefit in reducing recurrence risk is modest, Haere
been no overall survival benefit with an extended adjuvant endoctinerapy approach
reported to dateFurther, extendetteatmentis associated with a significant increase in the
incidence ofadverse effects including endometrial cancer and venous thrombosis with
tamoxifen, and osteoporosis and fracture risk with aromatase inhibitors. @airtpdive

years of aromatase inhibitor treatment followed by five yearpladebo,ten yearsof
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aromatase inbitor treatmentsignificantly increasedhe incidence of osteoporogi$0 vs

7%, p=0.03 and of clinical fracture$133 vs 86, p=0.00), despite 50% of women in both
groups receivingbisphosphonateduring the study Whereas women receiving extended
treatment had a mean total hip BMD loss of 3.2%, there was a 22.4% increase in women

receiving-placebo.

Due to edrlier detection and advances in adjuvant systemic treatment, most women with a
diagnosis of early ERRositive breast cancer now have good prognosis witheEd survival
greater than 90%. Survivorship issues and the management of unfavourable treffdetsnt e

are of paramount importancéhe adverse effects of endocrine therapy may havar&ed
negative impacbn quality of life, treatment compliance, and on shand longterm health
consequences. Contemporary management involves multidisciplinary inputnfeshcal
specialties (including oncologists, endocrinologistgast surgeongynaecologists)allied

health practitioners (physiotherapists, dieticians, exercise pbgsts psychologists) and

general practitioners.

In randomised. trialamong postmenopausabmen with earlyporeast cancemntiresorptive

agents haveot onlydemonstrated preventiai cancertreatmentinduced bone loss but also
redudions in_the risk of disease recurrence and metastasisndividual patent data meta
analysid incltided 18,766 women with early breast cancer participating in 26 Rivesall,

83% of all women received sgshic chemotherapy, and 66% were node positive. Most
studies included in this metmalysis used zoledronic acid or clodronate. In the entire
population, bisphosphonates reduced the risk of distant bone recurrence (RR=0.83, p=0.004),
with less certain effés on time to any breast cancer recurrence (RR=0.94, p=0.08) or breast
cancer meortality (RR=0.91, p=0.04). In the postmenopausal subgroup (n=11,767),
bisphosphonates provided greater benefits, improving not only distare recurrence
(RR=0.72/p=0:002), but also any breast cancer recurrence (RR=0.86, p=0.002) and breast
cancer mortality (RR=0.82, p=0.002). tlme premenopausal subgrgupisphosphonates had

no significant effects on any of these outcomes. The absolute benefits in postmenopausal
women werémedest (16year absolute benefit 2.2% for bone recurrence, 1.6% fobaona
recurrences, and 3.3% for breast cancer mor}alitihile denosumab has demonstrated
prevention of bone density loss and reductions in fracture®ratieséa on longerm
oncological outcomes including survival are yet to be reported. Therefore, curretitepra

guidelines in the US and Eurdp@recommend that adjuvant bisphosphate therapy should be
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considered in postmenopausal women to improve breast cancer outcomes, especially in
patients deemed to be at high enough recurrence rigcéove adjuvant chemotheragior

women considered at low risk of ctgrence, such as a small, natsgative tumour,
bisphosphonates may not provide a clinically meaningfdologicbenefit. The choice of
bisphosphonate treatment regimen, if indicated depend on patiemgreference, side effect
profile, countryspecific availabilityand on costs and funding mechanisms by government or
insurer. Especially’ where generic bisphosphonates are available, costs may be offset by
savings on bone mineral densifigMD) assessments. For women not receiving adjuvant
bisphosphonates, the use of antiresorptive agents for prevention of bone loss will be the

primary reasondor their use.

Pur pose and Scope

This position statemerfbcuses on theptimal approaches to pvention andnanagement of
bone lossassociated witfendocrine therapyn ER-positive breast cancera common side
effect of aromatasmhibitors and ovarian suppressioAccelerated bone logsan be further
aggravatedoy.the effects of chemotherapy, whichaien given in addition to adjuvant

endocrine therapy ihigh-risk patients with EFpositive breast cancer

Specifically, weaddresshe following key questions:

In women with earl{ER-positivebreast cancer receiving adjuvant endocrine therapy

(1) Doesaccelerated bone loss and increased fracturegetesduring endocrinetterapy?

(2) What is the efficacy of nofpharmacological measures and pharmacotherapy in reducing
the risk offadverse bone outcomes during endocrine therapy?

(3) How and whercan fracture riske assesseahd monitored?

(4) When should pharmacotherapy wéhtiresorptive treatment beonsideredwhich agent
could be.used,.and how loogn it be use?l

(5) What istthetrisk of adverse effects with agdibrptivetreatmen?
This position statement is targeted towards health professionals involved in the clinical
management ef women with early breast cancer, including endocrinologists, ostsolagd

general practitioners

M ethodol ogy
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The Councils of the Endocrine Society of AustrdlsA), the Australian and New Zealand
Bone & Mineral Society(ANZBMS), the AustralasianMenopause SocietfAMS), and the
Clinical Oncology Society of AustralidCOSA) invited expet representative of the
respective societiefEESA, MG; ANZBMS, FM; AMS, AV; COSA, EL; and additional
authors withrexpertise in this field, to participate in a working group i7.281istinguished
endocrinologistwith experience leading national and international guidelifi¢B) was
appointed“toadvise the working group.A consumer representatiydH) was invited to

participategand highlight prioritieand to write a perspective (seepplementary text).

Regularcommunication within the working groupas accomplishetly email prior to and
subsequent ta faceto-face meeting helth October 20T. All potential conflictsof interests

of participating authors were declarg@dior to commencingdrafting of the manuscript
(Supplementary; Table 1Position statemerdevelopment usethe process proposed by the
ADAPTE working grop'* which includes; (step 1) definition of the clinical quessiaistep

2) sarch for source guideks; (step 3) ssess clinical content of source guidelines; (d)ep
evaluation_ef.the quality and coherence of source guidelines; (step 5) adaption of the
recommendations; (step 6) external review of the adapted guideline and (stepom
endorsement and implementation of the adapted guideline.ménagbers of thewvorking
group weretaskedto develop questions to be answeget to identify, consider and cite
relevant evidence. Evidence wasbtained from existing internationalevidencebased
guidelines systematic reviews, relevant publicatiosspplemented bthe multi-disciplinary
expertiseof the expertvorking group. To identif\and appraiseontemporary evidendeased
guiddines; we performed a systematisearchof medical dathases(PubMed, Cochrane
Registerand EMBASH from 2012 to June 2017with the assistance of a professional
librarian Assessment of previously published guidelines, using the Appraisal of Guideline
for Research_and Evaluation Il (AGREE Ihstrumentwas conductedRamchand et al,

manuscri ptinrprepar ation).

All authorsseontributedo the writing of the manuscripnd the finaldraft statement was
agreed to by all author$he draft statement wakensubmitted to the Counsibf the ESA,
ANZBMS, AMS and COSAwho provided feedback. The workingogp respondedo
feedback and the final version was approved and submitted to Clinical Endocrimology
April 2018.
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234  Evidence
235 (1) Doesaccelerated bone loss and increased fracturegetesduring endocrine therapy?

236 In postmenopausal womergromatase inhibitorsare associated with increased bone
237 remodelling, awo-to-threefold acceleration iBMD decline, and increased fracture rates. In
238 the bonesubsudy of the Arimidex, Tamoxifen, Alone or in CombinatioMTAC) trial, hip

239 BMD declined by 7.2 afterfive yearsof aromatase inhibitotreatment, and the magnitude
240 of bone 16ss"Was greatest within the fitsb yeas'. In a metaanalysis ofsevenRCTs

241 enrolling 30,023 patient@aromatase inhibitor use was associated with a 47% increased
242 fracture risk.compared with tamoxifen (odds ratio 1.47; 95% CI-1.84; p<0.00Lf. The

243 absolute difference between the two groups was 2.2%, with a number needed fioehto

244  cause oneffractuyef 46. Fracture rates were not uniformly collected and varied from 0.9%
245 to 11.0% in"thése RCTS Fractures were not adjudicated as primary endpoints and the true
246 risk is likely underestimatedndeed,in a recentdedicatedfractureendpointRCT, 10% of

247 placebetreatedpatientshada new clinical fracture withithreeyears ofaromatase inhibitor

248 treatmerit

249

250 It is important to note that aromatase inhibissociated fracture rates reported in these
251 studies'may be confounded by the lack of placebo controls,er&ditial bone health effects

252  of tamoxifen.in postmenopausal womeray confound interpretation of data @momatase

253 inhibitor use Given the established benefit of tamexifon breast cancer outcomes, there is
254 limited RCT evidence comparing the effects of aromatase inhibitor treatment on bone health
255 with placebo. However, clinical data do support the notion that aromatase inhibitors
256 accelerate bone losk a bone sulstudy of a breast cancer prevention RCT in high risk
257 postmenopausal women without osteoporosis at baseline (T score of at least -hSpihieot

258 and femoral neck) not receiving antiresorptive treatment, women randomized to anastrozole
259 (n=310) had.a. sSignificaly greater BMD decrease after 3 years of foHopr compared to

260 women receiving placebo (n=342), both the at lumbar sp#@% [-4.5 to-3.4] vs-1.2% [-

261 1.7 to -0.7}y=p=<0-0001) anat thetotal hip ¢4:0% [4.4 to-3.6] vs-1.8% [-2.1 to-14],

262 p<0-0001}*#1n one RCT of 147 postmenopausal women with early breast cangear 2

263 aromatasanhibitor treatmentcompared with placebancreasedoone loss at the femoral
264 neck 2.72% vs. 1.48% (p=0.024), but not at the lumbar spine, 2.17% vs. 1.84% (p% 0.57)
265 In an RCT of 1,579 postmenopausal women randomised to aromatase inhibitor treatment vs
266 placebo after year treatment with tamoxifenyith a medianfollow-up of 5.3 years, self

267 reported new diagnoses of osteoporosisre increasedand significantly more clinical
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268 fractures occurred in the women who receiadmatase inhibiter(5.2% v 3.1%, p =

269 0.02)° In the aforementioned RCT of 1,918 postmenopausal women with early breast
270 cancer, 10 years of aromatase inhibitor treatment compared to 5 years of ararhéidee

271 treatmentfollowed by 5 years of placebo led #ohigher incidence of osteoporosis (10 vs.
272 7%, p=0102)=and clinical fractures (133 vs. 86, p=0.001), despite 50% of women in both
273  groups receiving bisphosphonates during the Stulyecent metanalysis combining RCTs

274 and cohort studiesstimated that aromatas#ibitor treatment increased fracture risk by
275 17% [95%yCl 1.07-1.28] compared to no endocrine treafthent

276

277 The largest.magnitude of bone los€9% at the lumbar spinm the first 12 months, occurs in

278 premenopausal, women with chemotheramjuced menopause otoncurrent ovarian

279 suppression afidromatase inhikiin (Figure 1, adapted frorsralow et al®). Alkylating

280 chemotherapy and age >40 years are assoamthdhe highest risk of ovarian failure. In

281 SOFT/TEXT, the use ofovarian suppression arafomatase inhibitowas associated with

282 twice the ‘prevalence of osteoporosis comparedvirian suppressioand tamoxifen use

283  (13.2% vs,..6:4% at 68 montfis)

284

285 In contrast toits antagonistic actions on ER signalling in the breast, tamoxifen acts at a partial
286 ER agonist atsthe bone. Therefore, tamoxifen has differential effects on BMBDdilgpen

287 ovarian oestradiol production, acting as an anti-oestrogen when endogenous concentrations of
288 oestrogen_are high but as an oestrogen when circuladistjpogerconcentrations are lovin

289 postmenopausal women with early breasteasamoxifen modestly increasB§ID (+1.2%

290 at the lumbar spine at two years v8.0% with placko). In a 5year RCTof more than

291 13,000 women at high risk of breast cantamoxifen not only reduced the risk iovasive

292 cancer but, after followap for an additional 7 years, redutosteoporotic fractureisk by

293  32%(RR=0.68,.95% CI=0.51 to 0.99) By contrast, in women who continue to menseuat
294 after chemotherapy, tamoxifefibeing less potent than nat oestradigl reduced lumbar

295 spine BMBsby«4.6% at three years of follaw?’. In a 2year RCT of 89 premenopausal
296 women with” breast cancer receivirggonadotrophin releasidAgormone GnRH) agonist

297 therapy, tamoxifen reduced goserdissociated bone loss5% with goserin alone

298 compared to-1.4% goserelin and tamoxifen, p=0.82)in a study of 404 premenopausal
299 women, 3year lumbar spine BMD loss was 9.0% with goserelin plus tamoxifen compared to
300 13.6% with gosrelin plus anastrozdleTherefore, premenopausal women have increased of

301 bone loss during tamoxifen treatment, with the opposite observed in postmenopausal women.
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(2) What is the efficacy of nepharmacological measures and pharmacotherapy in reducing

the risk of adverse bone outcomes during endocrine therapy?

The evidence regarding benefits mafnpharmacological measures specific to breast cancer
survivors=is=limited A recent systematic review and metaalysis includingseven RCTs
enrolling X,199women with breast cancer variousexercise programeonsisting of either
progressive resistance training alone or in combination with impact loadingseséociat
least 12 months did not demonstrateemefit onbone densityn postmenopausal wontén
However,evidence from one large RCT (n = 4¥dhcluded in tle metaanalysié® reported

that exercise_ecombining step aerobicand circuittraining reduced bone loss in
premenopausal women at the femoral neakgnBMD difference= 1.2% (95% CI 0.2

2.2); p = 0.02]"but not at the lumbar spindoreover accumulating evidencshowsthat
exercise leads to multiple benefits in women with breast camctuding improved quality

of life, reduced aromatase inhibi#associated arthralgia, and possible improved breast
cancer outcomé3* Ongoingclinical trials are evaluatinghe effects of weight losen
oncological-outéome obese womét, but effects on bone densignd fractureare not
known. Evidence regarding vitamin D and calcium supplementapatific to breast cancer

survivors is ' not available.

In RCTs of postmenopausal womeiith early breast cancerbisphosphonates consistently
prevent endocrine therayiyduced bone loss.HE data are strongest for zoledronic acid
(Table 1). Howeverfracture outcome dat@r bisphosphonates are lacking. By contrast, the
ABCSG-18 trial reported a 50% reduction in clinical fracture rates with dendsétamg
given émonthly for 3 years) compared to placebo (HR 0.50; 95% CHF0Q.89; p<0.0001) in
postmenopausal women redeiy aromatase inhibitareatnenf. Although fracture numbers
were small_(overall n=268), the 55% pérticipantswith normal baseline lumbar spifie
score(>-1.0)"had similar benefitrom treatment with denosumdbiR 0.44; 95% CI 0.31
0.64; p<0.000L) compared twomenwith T-scores of <-1.0 (HR 0.57; 95% CI 0.40.82;
p<0.0001§+Placebo fracture incidence (clinical vertebral and-werebral) in this tridlwas
162/10,000 ‘perseyears,comparable to placebo groups seen in recéatepecontrolled
trials in establishegdostmenopausal osteoporodig9/10,000 persepearsin the HORIZON
Recurrent Fracture Tridland 209/10,000 persgrearsin the FREEDOM trig®. This was

despite participantin the aromatase inhibit@tudy’ beingfive to tenyears younger than the
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osteoporosis trial participafit¢® and having bone density in the normal to op&enic

ranges rather than osteoporosis.

In premenopausalvomen receivingaromatase inhibitoand ovarian suppressiomarked
bone loss was ebserved in women not receiving antpege treatment (11% at the lumbar
spine overthree yearsput this wascompletely prevented by-®onthly administration of

zoledronic ad®®.

(3) How and whemran fracture risk be assessed and monitored?

Clinical risk.factors for osteoporosis afrdgility fractures are common in women with breast
cancer. VitamimD insufficiency/deficiency has beeported in64% of Australiari’, andin

76% of Americarbreast cancer survivgraith lower vitamin D levels observed in African
American and Hispanic wom#&. Chemotherapyaduced neuropathy may increase falls risk.
An Australian_stug® investigating secondary causes of osteoporosis in 200 women with
breast canceulder than 50 yeangported that 37% were current/previous smokers, Baébo
elevatedparathyroid hormone (PTHgvels 3% primary hyperparathyroidism$.5% had a
history of ‘hyperthyroidismand 11.5% were taking oral/inhaleglucocorticoids As in the
general‘population,ge and PTH levels wemggnificantlyassociated witlower BMD in this
study™.

Clinical risk factors including age (>65 years), race (Caucasian), low body intex (<20
kg/m?), history of osteoporosis or prior fragilitfractures,parental history of hip fracture,
menopausal status, orglucocorticoid use, smokingand alcohol consumption should be
ascertained_In_all womeocommencing endocrintherapy(Table 2, Figure 2)In addition,
basic labaoratory testing (including full blood examination, electrolytes andirineat
calcium, _phosphate, alkaline phosphatass/ function tess, thyroid-stimulating hormonge
and 250Hwitamin D) and dual energyray absorptiometry[XA) imaging are adviseih

all womens=ilfsreduced bone magsor Z scores < 1.0% present, individualised assessment is
needed tosdentify and exclude otloauses ofecondary osteoporogiBigure 2) As in the
general population, women consideredbé&high fracture riskthose witha history of> 4cm

of height lossor kyphosis anat those withlongterm glucocorticoid use should albe
assessed forertebral fracture Lateral radiographs of the thoracolumbar spine can be used
to assess fowertebral fracturegFigure 2) Vertebral fracture assessment (VFA) on DXA

imaging may also be used for fracture screening; however, VFA may miss vertebral fractures
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associated with mild height loss; thieteral radiographs would be preferential in individuals

with a history of back pain or height loss.

In women with early breast cancethae is insufficient evidenceegardingthe clinical
usefulness-of'measurirgpneremoddling markersin predicting fracture risk and monitoring
treatment (effects ofantresorptive agents. RButine monitoring of markers of bone
remodelling(serum Ctelopeptide [CTX]) and bor®rmation (Nterminal propeptidef type

1 procollagen [P1NP]) is not recommended. The utility of bone imaging other than DXA
such ashigh, resolution peripheral quantitative computed tomogripdigo requires further

evaluation.

The World Health Organisation Fracture Risk Assessment Tool (FR#08s nottake
aromatase inhibitareatment or chemotherapy into consideratiodis not validated for use
in women <40 years. Therefore, FRAXnay substantially underestimate fracture risk in

women receiving these treatments.

DXA should"be repeated2 monthsafter commencement of endocrine therapy, with

subsequentindividualised monitorimgduency (Table 2, Figure 2).

(4) When should pharmacotherapy with pegorptive treatment beonsideredwhich agent

could be used, and how loggn these it be used

Despite the lack of rigorous evidence specific to breast cancer sungeoesal measures to
prevent bone lgsare recommendeébr all women starting endocrine therapy including
ensuring calcium and vitamin D sufficiency (Figure 2). Exercise, including dmaad
resistance training, has multiple benefits for women with breastet in addition to bone
healttf>*4 sand.wieight bearingexerciseis recommended in all guidelind$able 3).All
women with=breast cancare advised tostop smoking andminimise alcohol consumption.

Where possible; medications with adverse effects on BMD should be avoided.

In line with®recommendations of the National Osteoporosis Foundé&iothe general
populatiorf®, womenwith a fragility fracture (including subclinical vertebral fractui)
women> 70 years with a BMD T-score<-2.5 couldcommence airesorptive therapy unless
contraindicated. There is limited evidence specific to women receiving enddwena@y to

guide recommendations outside these criteria. Although recommendations differ slightly
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between guidelire (Table 3) antiresorptive thapy can be consideredn aromatase
inhibitor-treated women not fulfillinghe National Osteoporosis Foundatienteria if the

BMD T-score is <2.0at any site> 2 fracture risk factors are present, there is &5% and/or
>0.05g/cn decrease in BMD imne yar, considering baseline BMD and other fracture risk
factors,oriftheelFRAX 10-year risk for major fractures >20% or hip fracturés >3% (Figure

2). Other commentators have suggested that antiresorptive treatment may be warranted in
women with T score between1.5 and2.0, if two or more clinical risk factors of fracture are
present’. Notably, governmental subsidy for the use of antiresorptive therapy in these

circumstances,varies in different countries.

In premenopausal women, accelerated bone loss with cancer therapiepoadonsinantly
through treatmerinduced suppression/failure of ovarian function and through the inhibition

of oestrogen effect on bone. In women who receive GnRH analoguagftensuppression

or experience ovarian failure, some recovery of balessity occurs in those who
subsequently resume menses. In women receoangurrenaromatase inhibiterand GnRH
analoguesbone loss is most pronoun&&glure 1). Current guidance from expert groups for
premenopausal:women recommends that all premenopausal women be informed about the
potential for bone loss during anticancer therapy. Premenopausal women commonly have
normal baseline' BMD with low shetérm fracture risk yet lose bone more rapidly than older
postmenopausal women. Decisions regarding antiresorptive treatment shouldefaéycar
discussed_with each womalm premenopausalomen, if the Zscore is<-2.0, or if the Z

score is< -1.0 and there has been an annual decrease in BMD ddriresorptiveherapy

may be consideret. Zoledronic acid is the only bisphosphonate which has been shown to
prevent bone loss associated vatfarian suppression and tamoxifen/anastrottweapy® or

with chemotherapynduced ovarian failufé and data regarding denosumab are lacking in
this tting Theré is a lack of longerm follow-up of premenopausal women who experience
bone lossrdurindpreast cancetherapy to guide fracture riskssessmeniThe uncertainties
regarding oeptimal fracture risk assessnmam managemeim premenopausalomen treated

for breast.eancer is an area deserving of further research

The duration of antiresorptive treatment should be individualised based on absaitueefr
risk. Inmost untreated womehone loss is most marked in the- 22 months postromatase
inhibitor initiation, and limited data suggest partial BMD recovery after cessation of

endocrine therapyMost guidelines (Table&) comment on thaincertaintyregardingthe
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duration of antiresorpte treatmenturing endocrine therapyn women with the highest
baseline risk of fracturentiresorptivereatmenimay need to beontinued until the adjuvant

breast cancer treatment is completewen longer.

Zoledroniec #acid  trials in this population have used 4 mg every 6 months (Table 1).
Alternative dosing schedules usingng every 12 months, with artiacture efficacy in other

populatiori8®faybe relevant here but are yet to be trialled in this population.

The bisphosphonates alendronate and zoledronic acid persist in the bone matrix for years
after therapy is.discontinued. In contrast, theey be an increased risk of multiple vertebral
fracturessgonafter discontinuation of denosumab, particularly among those witbxiséng
vertebral fractiiréd, including case reports ofvomen treated with aromatase inhibiférs
Preclinical evidence suggests that accelerated bone rdingdehay promote the
developmenbf skeletal metastadfs Denosumab should be given strictyrnthly, and a

delay in dosing should be avoidd&hsed on currently available data, it is recommended that
denosumab..should not be stopped without considering alternative treatment with a
bisphosphonate to decrease the rebound BMD loss and vertebral fracture risk. The optimal
timing of initiation andmode and durationof bisphosphonate administratidollowing

cessation of denosumabunclear

Currently, _the use of amésorptive treatment in this populatios generally off label.
However off 1abel use is supported by evidence in this and the gggralation and is
allowed in many countries. Where it is allowed, health professionals should infomerw

and discuss the evidence, possible concerns and side effects of treatment

(5) What.is.the 8k of adverse effects with argsorptive agents?

Antiresorptivestherapies are generally well tolerated, especially if dosing regimens used in
osteoporosis=studies are prescribed. However, discussion with the individual woman
regardingpotential side effects is necessary. Zoledronic acid is associated with an acute
phase reaction, (typically within 24 to 72 hours of the first infusion), and treatment with
antipyretic agents generally improves these symptoms. In addition, all bisphosphargtes c

a warningregardinguse in patients with severe renal impairment (creatinine clearance
<35mL/min). Severe hypocalcaemia has been observed in patients with chronic kidney

disease stage-3, treated with denosumatbespite25-hydroxyitamin D sufficiency, with
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recommendations for caution in this grétip

Osteonecrosis of the jaw is a potential complication of bisphosphonate and denosumab
therapy. Osteonecrosis of the jawg rare (estimated risk 1:10,000 th:100,000 when

antiresorptivesqare prescribeddoses approved for osteoporosis treatffient

Another concern arising from longerm antiesorptive use istypical femoral fracture
Atypical femoral fractures aremore common in patients exposed to kiegn
bisphosphonates, with higher risk (113 per 100,000 peysars) in patients who receive
more tharseven to eighyears of theragy. Therefore, especiallin women with extended
aromataserinhibitor treatmemntho have receivedntiresorpie treatment foifive years or
longer, have had no fragility fractures, and have maintained stable bone dengity in t
osteopaenic range, consideration of treatment cessation and a period of morhtmiddgs
given (see considerations for denosumab abo@é)note, the risk of a subsequetypical

femoral fracturds reduced following 12 months of bisphosphonate ces&ation

In women.who/ desire future pregnancy, the risks and benefits of antiresorptiveythera
should ‘beassessean an individual basis, particularly in those in whom resumption of
menses occurs followingpreast cancetreatment cessatiorLong-acting bisphosphonates
accumulate and persist in the maternal skeleton for years, even folldwiggcessation.
Limited data suggeshat maternal use of bisphosphonatasngor prior topregnancy does
not have ‘seriougoetal or neonatal adverse effetts However, bisphosphonates should

ideally beceasedt leasione year prior to pregnancy.

Conclusions

Prior to commencement of adjuvant endocrine therapyatien siould be counselled about
associated-side" effect@\dverse effects on skeletal heakhould be considered in the
decision-makingprocessespecially in women at high risk for fractures. Treating clinicians
should be.assiduous in ascertaining treatment related adverse effects and pursue interventions
known to mitigate these effects and enhance treatment adherence. Management is best
individualised,using a multidisciplinary approacKey priorities for future research include

the conduct of future clinical trials to delinedietterthe longterm fracture risks of adjuvant

endocrine therapy and to determine the efficacy of interventions designetigatethese
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risks. Availability of robust data on fracture rates and their prevention are also important to

generate health economic data to inform health policy.
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Table 1. Summary of major RCTsevaluating the efficacy of anti-resor ptive therapiesfor aromatase inhibitor induced bone loss (AIBL) in women with

ER+ early breast cancer

Study Population at study entry Intervention n Dose, Route of Primary Outcomes Results
Administration &

Duration of Follow-up

PARENTAL THERAPIES

Safra T et al. Postmenopausal Zoledronate a7 4mg Q6M, IV LS BMD up to 60 months | 24m (n=57): Difference of 0.98 g/émnd 0.63 g/cfat spine and hip
2011 Median age 59y, range 43 - Untreated Control 43
84y 60 months 48m (n=19): Difference of 0.87g/émnd 0.60 g/cfat spine and hip
I-score >2.5
No-prevalent fractures Primary end point at 60m not evaluable (n=15)
Gnant M et af. Premenopausal, OFS + Al Zoledronate 105 | 4mg Q6M, IV BMD at 12 months 4 arm study: OS + Tam/Al and OS + Tam/Al + ZOL (total n = 414) -
2008 Median age 45y, range 26 - Untreated Control 96 Al results presented here
56y 60 months
ABCSG-12 Bone Sub- [uT-score >2.5 (ET + ZOL/Placebo for 36 12m: LS: +2.1% vs -5.6% in ZOL vs Control
study No. prevalent fractures months and then stopped TH: no significant difference

for 24 months)
36m: LS +1.0% vs -9.0% in ZOL vs Control
TH: +0.8% vs -7.3% in ZOL vs Control

Gnant M et af. Postmenopausal >60 or BSO { Denosumab 1711 | 60mg Q6M, SC Time to first clinical Time to first clinical fracture delayed in Denosumab vs Placebo HR 0
2015 <60y + FSH and E2 in Placebo Control 1709 fracture [95% CI 0-390-65], p<0-0001

postmenopausal range 36 months Fractures 92 vs 176
ABCSG-18 Median age 64y, range 38y Fracture reduction irrespective of baseline BMD

No T-score exclusion
36m: LS: +7.27% vs -2.75% in Denosumab vs Placebo
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TH: +4.60% vs -3.32% in Denosumab vs Placebo

Ellis GK et al*® Postmenopausal Denosumab 127 | 60mg Q6M, SC BMD at 12 months 12m: Difference of +5.5% at LS in Denosumab vs Placebo
2008 Mean age 59y, range 3y Placebo Control 125
T-score -1.0 to -2.5 24 months 24m: Difference +7.6% at LS, +4.7% at TH, +3.6% at FN in Denosum
vs Placebo
ORAL THERAPIES
Greenspan SL et &l. | Postmenopausal Risedronate 55 35mg QW, PO LS and TH BMD at 24 12m: LS: +2.0% vs -1.2% in Risedronate (n=50) vs Placebo (n=50)
2015 Mean age 65(R) and 64(P) Placebo 54 months TH: +0.5% vs -1.6% in Risedronate (n=50) vs Pla¢ebs0)
T-score -1.0to -2.5 24 months
T-score <-2.5/prior FF allowed 24m: LS: +2.3% vs -1.7% in Risedronate (n=48) vs Placebo (n=47)
ifstreating team and patient TH: +0.6% vs -2.7% in Risedronate (n=48) vs Placebo (n=47)
agreeable after counselling
about treatment options
Sestak | et al. Postmenopausal or BSO Risedronate 137 | 35mg QW, PO LS and TH BMD at 36 36m: LS: +1.1% vs -2.6% in Risedronate (n=77) vs Placebo (n=73)
2014 Median age 60y Placebo 123 months TH: -0.7% vs -3.5% in Risedronate (n=77) vs Placebo (n=73)
T-score -1.0to -2.5 36 months
IBIS-1l Bone Sub- Allowed to reduce
study frequency to fortnightly or
drug holiday if severe
adverse events
Van Poznak C et 4l. Postmenopausal Risedronate 77 35mg QW, PO LS BMD at 12 months 12m: LS: +1.2% vs -1.2% in Risedronate (n=72) vs Placebo (n=62)
2010 Mean age 64y (R) and 65y (P) Placebo 77 TH: +0.9% vs -0.4% in Risedronate (n=72) vs Placebo (n=62)
T-score -1.0 to -2.0 24 months
SABRE 24m: LS: +2.2% vs -1.8% in Risedronate (n=60) vs Placebo (n=54)
TH: +1.8% vs -1.1% in Risedronate (n=60) vs Placebo (n=54)
Markopoulos C et &. | Postmenopausal Risedronate 37 35mg QW, PO LS and TH BMD at 12 12m: LS and TH not significant (n=57)
2010 Mean age 65 (R) and 63y (P) | Placebo 33 months
T-score -1.0to -2.5 24 months 24m: LS 5.7% vs -1.5% in Risedronate (n=26) vs Placebo (n=21)
ARBI TH 1.6% vs 3.9% in Risedronate(n=26) vs Placebo (n=21)
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Lester JE et @
2008

ARIBON

Postmenopausal
Median age 68y
T-score -1.0to -2.5

Ibandrorate

Placebo

25
25

150mg Q4W, PO

24 months

LS and TH BMD at 12 and
24 months

12m: LS

24m: LS:

1 +3.11% vs -2.35% in Risedronate (n=23) vs Placebo (n=25
TH:

+0.98% vs -2.27% in Risedronate (n=23) vs Placebo (n=25

+2.98% vs -3.22% in Risedronate (n=21) vs Placebo(n=19)

TH: +0.60% vs -3.90% in Risedronate (n=21) vs Placebo (n=19
IMMEDIATE VS. DELAYED THERAPY
Bundred NJ et aft Postmenopausal Zoledronate - Immediate | 533 | 4mg Q6M, IV LS BMD at 12 months 12m: LS: +2.1% vs -3.5% in Immediate (n=467) vs Delayed (n=464)
2008 Median age 57 (1) and 58 (D), | Zoledronate - Delayéd 532 TH: Difference +3.6% in Immediate (n=467) vs Delayed (n=464
range 36387y 12 months
ZO-FAST T=score >-2.0
No prevalent fractures
n =1065 at baseline
Eidtmann H et al’ Postmenopausal Zoledronate - Immediate | 533 | 4mg Q6M, IV LS BMD at 12 months 36m: LS: +4.39% vs -4.9% in Immediate (n=314) vs Delayed (n=319)
2010 Median age 57 (1) and 58 (D), | Zoledronate - Delayéd 532 TH: Difference +5.41% in Immediate (n=314) vs Delayed (n=31
range 3687y 36 months
ZO-FAST T-score >2.0
No prevalent fractures
n =1065 at baseline
Coleman R et & Postmenopausal Zoledronate - Immediate | 533 | 4mg Q6M, IV LS BMD at 12 months 60m: LS: +4.3% vs -5.7% in Immediate (n=264) vs Delayed (n=264)
2013 Median age 57 (I) and 58 (D), | Zoledronate - Delayéd 532 TH: +1.6% vs -4.2% in Immediate (n=264) vs Delayed (n=264)
range 3687y 60 months
ZO-FAST T-score >2.0
Nosprevalent fractures
n,=1065 at baseline
Brufsky A et al** Postmenopausal Zoledronate - Immediate | 301 | 4mg Q6M, IV LS BMD at 12 months The least squares mean difference between groups in percentage ch
2007 Median age 60y, range 3y | Zoledronate - Delayéd 301 BMD from baseline to month 12 for LS = 4.3% and total hip = 3.2%
T-score >-2.0 12 months (Immediate n=251, Delayed n=256)
Z-FAST
Brufsky A et al® Postmenopausal Zoledronate - Immediate | 301 | 4mg Q6M, IV LS BMD at 12 months The least squares mean difference between groups in percentage ch
2009 Median age 60y, range 38y | Zoledronate - Delayéd 301 BMD from baseline to month 36 for LS = 6.7% and total hip = 5.3%
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T-score >2.0 36 months (Immediate n=189, Delayed n=189)
Z-FAST
Brufsky A et al*® Postmenopausal Zoledronate - Immediate | 301 | 4mg Q6M, IV LS BMD at 12 months The least squares mean difference between groups in percentage ch
2012 Median age 60y, range 33y | Zoledronate - Delayéd 301 BMD increased from baseline to month 61 for LS (4.3% to 3 £9d
T-score >2.0 61 months total hip (3.2% to 6.7%)
Z-FAST
Brufksky A et al*’ Postmenopausal Zoledronate - Immediate | 833 | 4mg Q6M, IV LS BMD at 12 months The least squares mean difference between groups in percentage ch
2008 Median age 58(I) and 59(D), | Zoledronate - Delayéd 834 BMD from baseline to month 12 for LS = 5.2% and total hip = 3.5%
range 3539y 12 months
Combined Z-FAST T-score >2.0
and
ZO-FAST
Llombart A et al® Postmenopausal Zoledronate - Immediate | 252 | 4mg Q6M, IV LS BMD at 12 months 12m: LS: +2.72 vs -2.71 in Immediate vs Delayed
2012 Median age 58, range &% Zoledronate - Delayéd 270 TH: +1.72 vs -1.59 in Immediate vs Delayed
T-score >2.0 12 months
E-ZO-FAST No_prevalent fractures
Hines SL et af’ Postmenopausal starting Zoledronate - Immediate | 274 | 4mg Q6M, IV LS BMD at 12 months 12m: LS: +3.66 vs -1.66% in Immediate (n=208) vs Delayed (n=221)
2009 aromatase inhibition after Zoledronate - Delayéd 277 TH: +1.02% vs 1.41% in Immediate (n=208) vs Delayed (n=221
tamoxifen; >55y with cessatior 24 months FN: +2.08% vs -0.09% in Immediate (n=208) vs Delayed (n=22
NCCTG - NO3CC of'menses or <55 with 1yr
cessation of menses or BSO 24m: LS: +4.94% vs -2.28% in Immediate (n=179) vs Delayed (n=19¢
Mean age 59y TH: +1.22% vs -3.34% in Immediate (n=179) vs Delayed (n=19
T-score >2.0 FN: +3.36% vs +0.54% in Immediate (n=179) vs Delayed (n=19
Norprevalent fractures
Wagner-Johnston ND| Postmenopausal starting Zoledronate - Immediate | 274 | 4mg Q6M, IV LS BMD at 12 months 60m: Difference in LS +9.42% in Immediate (n=118) vs Delayed (n=1
et al®® aromatase inhibition after Zoledronate - Delayéd 277
tamoxifen; >55y with cessatio 60 months Significant differences at TH in Immediate (n=118) vs Delayed (n=114
2015 of menses or <55 with 1yr (values not given)

NCCTG - NO3CC

cessation of menses or BSO
Mean age 59y
T-score>2.0

No prevalent fractures
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BMD = bone mineral density; BSO = bilateral salpingo-oophorectomy; E2 = oesteabimlendocrine therap¥N = femoral neck; FSH = follicle stimulating hormohé; = intravenous; LS

= lumbar spine; M = month©FS = ovarian function suppression (with gosereR@;= oral; SC= subcutaneoud;S = T-score; TH = total hip; Q = every; W = week; ZOL = zoledronic acid
®Delayed: ZOL started\if fragility fracture or on study T-score <-2.0
®Delayed: ZOL stdrted if fragility fracture or on study T-score <-2.0 or morphometric LS fracture detected at 36 months

¢ Delayed: ZOL started if fragility fracture or on study T-score <-2.0 or morphometric LS fracture detected at any point

Table 2. Summar y.of recommendationsfor evaluation of bone health in women with early breast cancer

Guideline Baseline Frequency of subsequent scans Details of fracturerisk assessment Assessment for
DXA mor phometric
fractures
Canadian GuidelinéS Yes No treatment with BMAs: every 5 years| FRAX tool No recommendation

if low risk (FRAX 10yr <10%) or 1-3
years if moderate risk (FRAX 10yr 10-
20%). Treated with BMAS: every 2 year
or annually if osteopaenia

EMAS position statemefft Yes No details age > 65 years, BMI <24 kg/fna personal history of fragility fracture >50years, family] No recommendatior]
history of hip fracture, glucocorticoid use > 6 mongh$or/current history of smoking,
alcohol consumption, Ca, PTH, 250HD

ESMO guideline¥ Yes 1-2 years FRAX tool, Ca, PO4, 250HD, PTH, Cr Cl, SPEP No recommendatior]

European Panel guidelirés Yes No recommendation FRAX tool but only in postmenopausal women No recommendatior
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Joint position statement of the Yes 1-2 years Smoking history, BMI < 20kg/m2, parental history of hip fracture, fragility fracture ab( No recommendatior]
IOF/CABS/ECTS/IEG/ESCEO/IM age 50 years, oral glucocorticoid use > 6 months, 250HD
S/SI0G®
Lithuanian Guideline$ Yes As per Lithuanian Ministry of Health Prior history of FF. If no FF +TS <-1.5 evaluate falls risk. If no FF + TS <-1.5 and >-2 Yes. All patients at
recommendations not specified > 1 falls risk factor detailed evaluation of fracture risk factage > 65 yearsow BMI < baseline
20kg/m2 parental history of hip fracture, Al therapy >6 months, tamoxifen in the
premenopausal period, premature menopause (natural or medically induced), radiot
oral glucocorticoids > 7.5mg per day over 3 months, alcohol consumption, smoking
NCCN Task Force Repaft Yes 2 years; consider repeat scan in 1 year| FRAX tool and annual height measurement Vertebral fracture
bone loss risks have changed significar| assessment (VFA)
or for a major therapeutic intervention at time of DXA in
everyone, if not
available consider
lateral TL x-ray
Singapore Cancer Network Yes 1-2 years Personal history of FF as an adult, hip fracture in a first degree relative, chronic No recommendatior
Guideline$® corticosteroid use, immobility and inadequate physical activity, cigarette smoking, >
standard drinks of alcohol daily, low body weight, lifelong low calcium intake HI5O
chronic illness (hyperthyroidism, hyperparathyroidism, inflammatory bowel disease)

250HD = 25-hydraxy vitamin D; BL = baseline; BMAs = bone modifying agents; Ca = serum calcium; Cr Cl = creatinine clearance; DXA = duatanabgprptiometry scan; -

fragility fracture; PO@4== phosphate; PTH = parathyroid hormone; SPEP = serum protein electrophoresis; TS = T-score (based on bone mineral density data)

Guidelines developed within the last 5 years were included.

Table 3. Summary-ef recommendations for management of bone health in women with early breast cancer

Guideline

Weight
bearing

exercise

Recommended anti-resor ptive

Total daily Daily 25-OH T-scoreto Other recommendationsfor starting anti-resor ptive
calcium vitamin D initiateanti- | therapy agentsand dose
intake dose and resor ptive

target level therapy
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Canadian Guidelinés Yes 1200mg 10001U daily; <-2.0in Postmenopausal FRAX 10yr 10-20% of major fracture Zoledronate 4mg g6mo, denosumab
target level not | postmenopausg Premenopausal or postmenopausal FRAX 10 yr risk >20% | 60mg g6mo, any oral bisphosphonate
specified women only major fracturePrevalent hip/spine FF or >1 FF No recommendations made favouring

one agent over the other.

EMAS position statemefft Yes 1000mg 800 -10001U; <-2.0 2 or more clinical risk factors for fracture (specific risk facto| Bisphosphonates. Consider denosum
target level not not specified- reference made to other guidelines); Women
specified intermediate or high risk of fracture

ESMO guideline® Yes 1000mg 1000 - 20001U; | <-2.0 2 or more of the following risk factors: TS < -1.5, age >65, | Zoledronate 4mg g6mo, denosumab

moderate target level not current/previous smoking history, BMI < 20, parental history 60mg qémo, any oral bisphosphonate
intensity specified hip fracture, fragility fracture above age 50yo, oral No recommendations made favouring
glucocorticoid use > 6 months; annual BMD los$0%% one agent over the other.
or >4-5% if osteopaenic at baseline

European Panel guideliffés Yes 1000mg 1000 - 20001U; | <-2.0 In postmenopausal women (natural/induced) if 2 or more | Premenopausal: Zoledronate 4mg
target level not clinical risk factors (risk factors not specified in guideline g6mo. Postmenopausal women:
specified reference made to other guidelipes Zoledronate 4mg g6mo, denosumab

60mg g6mo, any oral bisphosphonate

Joint position statement of th Yes 1200mg for 800 - 20001U; <-2.0 2 or more of the following risk factors: TS < -1.5, age >65, | Denosumab 60mg gé6mo and

IOF/CABS/ECTS/IEG/ESCE| moderate | postmenopausal target level not current/previous smoking history, BMI < 20, parental history zoledronate 4mg g6mo are the prefer

O/IMS/SIOG® intensity | women specified hip fracture, fragility fracture above age 50 yo, oral agents - denosumab when fracture rig

glucocorticoid use > 6 months; Annual BMD l0s§-10% is a concern and zoledronate when
disease recurrence is the main priority

Lithuanian Guideline$ Yes 1000mg 800 - 10001U; <-25andat | Osteoporotic fracture (clinical or morphometric) within the | Denosumab 60mg gé6mo
target level not | least 1 fall risk | previous year; TS <1.5 and > -2.5 + 2 RF for fracture + 1 | Bisphosphonates not approved for
specified factor fall RF cancer-treatment induced bone loss ir|

Lithuania.
NCCN Task Force Repdft Yes, 30 | 1200mg 800 - 10001U; <-2.0, consider| FRAX 10 yr fracture risk >20% for major fracture and > 3%| No recommendations made favouring
minutes target level not | if TS between | for hip fracture one agent over the other (oral BP or
per day of specified -1.5and -2.0 zoledronate or denosumab). Consider
moderate parental therapy in patients who are
intensity non-adherent to oral therapy.
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Singapore Cancer Network
Guideline$®

Yes

1200- 1500mg

8001U; target
level not

specified

<-2.0

Consider if TS between -1.5 and -2.0 and 2 additional clinic
risk factors for fracture (advanced age, FF as an adult, hip
fracture in a first degree relative, chronic corticosteroid use,
immobility and inadequate physical activity, cigarette smoki
> 2 standard units of alcohol daily, low body weight, lifelong
low calcium intake, vitamin D deficiency, chronic illness
(hyperthyroidism, hyperparathyroidism, inflammatory bowel

disease)

No recommendations made favouring
one agent over the other (oral BP or
zoledronate). Denosumab not covereq
by this guideline.

FF = fragility fracture;-IS = T-score (based on bone mineral density data)
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Figure 1. Annual rates of bone density loss at the lumbar spine (%)
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Al = aromatase inhibitor; OFS = ovarian functsuppression with GnRH analogues

Adapted and updated from NCCN Taskforce Report: Bone Health in Cancer Care*
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Figure 2. Management algorithm
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Women with early receptor positive breast cancer treated with aromataseinhibition +/- OFS

Initial bone health evaluation in all women

History

Prior fragility fracture/s > 50 y
Parental history.ef-hip fracture
Preexisting metabolic'bone conditions
Age at menopause

Smoking status

Alcohol consumption >3SD/day
Assessment of falls risk

Chronic glucacorticoid use 5mg for>
3 months

Diabetes (type.l or2)
Malabsorptive conditions
Rheumatoid arthritis

Low BMI <20kg/nf

Blood and Urine Tests

UEC, LFT, 250HD, TSH, Ca,
Mg, PO4

If reduced bone mass is present
also consider the following:

SerumPTH, coeliac serology

Serum and urine electrophoresig
if age >60 years or presence of
risk factors for myeloma

Urinary fractional calcium
excretion rate (to assess for
hypercalciuria)

Imaging

1. Baseline BMD by DXA

Repeat 1 year after commencement of Al and then
every 2 yearsor every 1 year if:

- annual bone loss > 5% at any site

- T -score<-1.5 at any site

- Commencing/changing anti-resor ptive therapy

2. Thoracelumbar xray or VFA by DXA

Baseline: postmenopausal women only or
premenopausal women if Z-score <-1.5. Subsequent
analysisif T score <-1.5, back pain or loss of height
>4cm

NB: VFA may miss vertebral fractures associated with mild height Ibas; tateral
radiographs would be preferential in individuals with a historyamkipain or height
loss.

M anagement

Weight bearing exercise

Calcium
1000-1200mg daily

25(0OH)-Vitamin D

At least 30 minutes per day most days of the week

Dietary sources’ areaptimal but if unable to achieve the recommended
target through.diet-alone, consider supplemental elemental calcium

Target level 75nmal/.* (Do not exceed 150nmol/L)

Anti-resor ptive therapy

We recommad anti-resorptive therapy if any of the
following criteria are met:

- Prevalent or incident fragility or morphometric fracture/s

- T'-score <-2.0 at any site

- Annual bone loss >5% and/or >0.05g/cn? considering
baseline BMD and other fracturerisk factors

- FRAX 10-year risk for major fracture >20% or hip fracture
>3% (for postmenopausal women only)**

250HD =25-hydroxy vitamin D; Al=aromatase inhibitor; Cacalcium; LFT=liver function test; Mg= magnesium; PTH parathyroichormone;
PO4 =phosphate; TSH thyroid stimulating hormone; SBstandard drinks, OFSovarian function suppression (either bilateral oophorectomy or use

of GNRH analogues; UEE urea, electrolytes, creatinine; VFA = vertebral fracture analBsi$ = body mass index

"For women <50 years &core should be used instead e$cbre

" FRAX tool not validated for women <40 years old. FRAX may also underestimate fracture risk in wamgeinetaeed with Al as this is not

included in the algorithm.

“https://osteoparosis.org.au/sites/default/files/files/Calcium Fact Sheet 2nd Edition.pdf

Therecommendationgornotapply to women who are receiving adjuvant bisphosphonates to improve breast cancer potcom@snen with

natural menopause receiving endoctieatment with tamoxifen alone.

Holick, M.F., Binkley, N.C/, Bischoff-Ferrari, H.A., Gordon, C.M., Hanley, D HAeaney, R.P., Murad, M.H., Weaver, C.M. & Endocrine, S. (2011,
Evaluation, treatmenty:and prevention of vitamin D deficiency: an Endocrine Society clinical practice guid@imE&ndocrinol Metab 96, 1911

1930.
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