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Algorithm for Management of Postmenopausal Women on

Long Term Bisphosphonate Therapy

Post-menopausal women treated with oral (= 5yrs) or IV (= 3 yrs) BPs

> 3-5 years but <10 years

Y

Hip, spine, or multiple other osteoporotic fractures before or during therapy

Yes \ No
Continue BP, or change to Hip BMD T-Score <-2.5
alternative anti-fracture therapy or

Reassess every 2-3 years High fracture risk

Yes No
¥ ¥
Continue BP for up to 10 yr, Consider Drug Holiday
or change to alternative anti-
fracture therapy
Reassess every 2-3 years

Reassess every 2-3 years

ASBMR Long Term BP Task Force




REVIEW ,]-.BM

Atypical Subtrochanteric and Diaphyseal Femoral
Fractures: Second Report of a Task Force of the
American Society for Bone and Mineral Research

Journal of Bone and Mineral Research, Viol. 29, Mo. 1, January 2014, pp 1-23

Table 3. ASBMR Task Force 2013 Revised Case Definition of AFFs

To satisfy the case definition of AFF, the fracture must be located along the femoral diaphysis from just distal to the lesser
trochanter to just proximal to the supracondylar flare.

In addition, at least four of five Major Features must be present. None of the Minor Features is required but have sometimes
been associated with these fractures.

Major features®

The fracture is associated with minimal or no trauma, as in a fall from a standing height or less

The fracture line originates at the lateral cortex and is substantially transverse in its orientation, although it may become

oblique as it progresses medially across the femur

Complete fractures extend through both cortices and may be assodated with a medial spike; incomplete fractures involve only the

lateral cortex

The fracture is noncomminuted or minimally comminuted

Localized periosteal or endosteal thickening of the lateral cortex is present at the fracture site (“beaking” or “flaring”)
Minor features

Generalized increase in cortical thickness of the femoral diaphyses

Unilateral or bilateral prodromal symptoms such as dull or aching pain in the groin or thigh

Bilateral incomplete or complete femoral diaphysis fractures

Delayed fracture healing
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Do Drug Holidays Reduce Atvpical Femur Fracture Risk?: Results from the
Southern California Osteoporesis Cohort Study (SOCS) Annette L. Adams™',
Bonme H. L1, Demson 5. Byan', Enk J. Geiger’, Richard M. Dell', Denms M.
Black® 'Kaiser Permanente Southem Califorma, Umted States, *University of
Cahforma, San Francisco, United States

Long-term bsphosphonate (BP) use |].'L. been associated with increased nsk of atym-
cal fenmr fractures (AFF). BP bobdays of 3-5 vears have been recommended as a way of
balancing the nsk of AFF wath the mmtended anti-fracture benefit of the medications, and
studies have supgested that women who discontrme BP after 3-3 vears of use are not at
mcreased nsk for osteoporosis-related fractures. However, whether AFF nisk 15 lowered after
discontimation of BF 15 uncertain. To address the relatonship of time since last BF use and
rizk of AFF, we conducted a cobort study of women aged =50 years who were members
of Easer Permanente Southern Cahforma (EFSC) dunng the period 101/2007-930072013
Wonsen were required to have pharmacy benefits and to have been members of KPS =
vear prior to cohort entry. We included 1 the cohort amy woman who had used a BP and had
at least one available pre-freatment bone puneral density (BMDY) total hap scan. AFFs wem
1dentified and venfied by phymician review of x-rav images for frachwes occowmng dunng
the study period with ICD-% diapnosis codes for subtrochantene or femoral shaft frachures.
Wonren were considered to have discontirmed BF if there was a gap =3 months betereen last
BP use and cohort entry ammiversarnes. We also mehuded mmformation on the following poten-
tal confounders of the assocrabon between fume since disconbnuabon and AFF: age. race/
ethmcity, smoking, height, frachure history, duration of BF use, duration of ghicocortcod
use, and pre-treztment total lup T-seore. Multvanable timevaryimg Cox proporbonal haz-
ards methods were used to estimate hazard ratios (HE) and 5% confidence miervals (CT).
The cobort included 152,934 women meetng inclusnion cntena with 185 AFF (incdence
rate 1.70 per 10,000 person-vears). After adjustment for all confounders, there was 2 44%
reduction m the nsk of AFT m the first vear after discontinuation compared to women who
confimued to use BP (HE. 0.56, CT 0.38-0.82). In years 1 to 4 after disconfinuation, AFF nisk
was decreased by B0% (HE 020, CT0.10 '} and after =4 vears, AFF n=k was reduced by
78% (HE. 022, CT 0.08-0.5%) compared to current users. These results suggest that among
women with BF use of varving dwabhon, discontinuzhon 15 assocated with substanhally
decreased nsk of AFF. Thus, these results suggest that a drug holiday of 3-5 5
hikely markedly reduce AFF nsk among long-term BP users.

Disclosures: Annette L. Adams, Merck, Grant'Research Support
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Yyedtoopoc. Cohort study

[TAnBvopoc: 152,934 I'vvaikeg > 50 etcdv vd BSP (Kaiser Permanente Southern
California) (KPSC)

188 AFF (emimtwon 1,7 per 10,000 person yrs)
Awapxero: 1/1/2007-30/9/2015 (7.75 yrs)

‘EXeyyoc yia age, race/ethnicity, smoking, height, fracture history, duration of BP

use, duration of glucocorticoid use, and pre-treatment total hip T-score
1 étoc dwaxomng : | 44%, HR 0.56, C1 0.38-0.82
1-4 ¢t daxonng : | 80%, HR 0.20, CI 0.10-0.37

> 4 & Sakomnc : | 78%, HR 0.22, Cl 0.08-0.59
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These results suggest that among

women with BP use of varying duration,
discontinuation Is associated with substantially

decreased risk of AFF. Thus, these results
suggest that a drug holiday of 3-5 years would

likely markedly reduce AFF risk among long-
term BP users.
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Bisphosphonate Use and Risk of AFF Varies by Pre-treatment BMD Level:
Eesults from the Southern California Osteoporosis Cohort Study (SOCS)
Denmis M. Black®', Enk J. Geiger', Bonme H. Li*, Demison 5. Byan®, Fichard
M. Dell’, Annette L. Adams® "University of Califormia, San Francisco, Unmited
States, "Kaiser Permanente Southem Calhiforma, Umted States

While most studies have shown bisphosphonate (BF) wse and longer dwation 15 asso-
clated with mmereased atypecal fermwr fracture (AFF) n=k. the affect mmght be attenmated if
mdications for BP treatment, such as BMD, could be controlled. However, no AFT studies
have included pre-BF BMD. To test 1if pre-treatment BMD attenuates the relatonship of
BF duration to AFF n=k, we anzlyzed data from Kaser Permanente Southern Califormia
(EF5C), an HMO wath ~4.5 million meembers. We established a cobort of women =50 =
with cobort entry froms 1/1/2007-930¢15. We assessed all M-rays with ICDY coded subiro-
chantere or famoral shaft fractures using ASBME. 2014 ontena with venfied admdication
by 2 experts. Risk factors includimg age, Asian race, prefreatment BMD (FT BMD), BP use,
fracture bx, heapht, GC use and smokimg bee were avalable for up to 10 years prior to cohort
enfry and were updated armually thereafter PT BMWMD was defined as total hip B before or
soon after startimg BPs. The relationship of BF duration to AFF nsk was assessed before and
after melosion of PT BMD o multvanable (M) Cox models wath tinse-varying covariates.
Thes amalysis meluded women who had both PT BMD and any BP use (=152 934). There
were 185 AFFs overall. In a MV model (wathout PT BRI, those with longer BP duration
had higher AFF nsk Compared to <1 yvear BP the relative hazard (RH) for 14 v1s of BP
use was MCT 1.4.7.3), for 4-8 vrs was 13T 7,33) and =8 yrs was 3TCI 16,53). FT BMD
added to the model did not attenuate the relahionship of BP duration to AFF nsk. Inclusion of
PT BMD also showed those with higher BMID had a2 4084 AFF nsk per 53D BMD merease
(HE. 1.40CT 1.2 1.7)). To fiwther study FT BMD and AFF, we performed anabvses strafified
by PT BMD T-score (T=-1;-1 to -2.5;T=-2.5). We consistently observed larger nsk mncreases
with BPs for those wath igher PT BMD (Fizure). For example, m those with nommal PT
BMD (T=-1) the BH for 4-8 vears BF use (vs=1 ) was 33 compared to 15 o those with
osteopeme BMD and compared to & m those with osteoporonic BMD (T=-2.5). We con-
clude that adjstoent for FT BMD did not affermate the relationship of BP use to AFF nsk.
Swpnsmely, owr results imndicate that women with higher PT BAMD have a larger merease
m AFF n=k with BP use than those with lower BMD. If confirmed 1n other studes, these
results suggest that FT BRD could mmpact chmical derisions around patient selechion for BP
mitiafion and drug holidays.
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Yyedtoopoc. Cohort study

>Kxomdc: H oepevvnon ¢ enidpaong T 00TIKNG TUKVOTNTOG GTO GLVOAKO
woyio, Tptv v Evapén aywync ue BSP, otov kivovvo guepdviong AFF
[TAnBvopoc: 152934 INvvaikeg > 50 etdyv vmd BSP (Kaiser Permanente Southern
California) (KPSC)

185 AFF

‘Eleyyoc: age, Asian race, pretreatment BMD, BP use, fracture hx, height, GC
use and smoking

Atépketo: 1/1/2007-30/9/2015 (7.75 yrs)



Increase in AFF Risk with BP Use is Greater For Normal Pre-treatment
BMD vs. Osteopenic & Osteoporotic BMD for Each BP Duration
(Relative Hazard (RH) and 95% Cl)
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We conclude that adjustment for PT BMD did not
attenuate the relationship of BP use to AFF risk.

Surprisingly, our results indicate that women with
higher PT BMD have a larger increase

In AFF risk with BP use than those with lower BMD.
If confirmed in other studies, these

results suggest that PT BMD could impact clinical
decisions around patient selection for BP

Initiation and drug holidays.
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The Impact of Bisphosphonate Drug Holidavs on Fracture Rates Jeffrey
Curtis*, P Chen, Zixu Li, Tarmun Arora, Kemneth Saag, Nicole Wnght
Shanette Daigle, Meredith Kilgore, Elizabeth Delzell Umversity of Alabama at
Bimungham United States

IntroductonlDhscontinuation of bisphosphonates after at least 3-3 years of confimuous
therapy 1= becomung mereasingly common mn the US. However, the benefits and nsks of
stoppmng bisphosphonates (BPs), and the tomng as to when 1t nught be optimal to restart, are
unclear. We conducted a populaton-based cohort study of women on long term BP therapy
to evaluate the rate of lup fiachwe following 2 dug hohday (temporary or permanent BP
discontirmation) MethodsMadicare data (2006-2013) were used to identfy all women wath
medical and phammacy coverage who mitiated a BP and were at least 80% adherent for at
least 3 years (“baselme”), at wluch time follow-up began. Patients usimg other bone thera-
pies (e.g. denosumazb, estrogen, tenparatde, caloitomin) were excluded (or censored, 1f they
started after follow-up began). Subgroups defined by exclusmve use of specific BPs, and prnor
framhty frachure, were defined Crude rates of hup and other types of fractures using vahdated
algonthm= were evaluated m relahon to conhmnng BP therapy vs. stopping. and tme simce
stoppmg. Cox proportonal hazards mtos (HRs) evaluated the admsted nsk of stopping for
maore than 2 vears compared to contimued use, controlling for potentially confoundms fac-
tors. ResultsA total of 160,369 women were elimble for anaby=is, and 36% underwent 2 BP
drug bohday of =12 months. Overall, dunng a median (IQE) follow-up of 2.7 (1.5, 4.1)
vears, there were 4 823 hip fiachwres. Compared to conhmmed BP use, np fracture rates werne
sipmificantly elevated among women underpoing BP dmg bohdayvs. Admsted HR= for the
associaton between drug hobdav =2v and hp frachre are showmn overall and for key sub-
groups { Lzble). Risk was sumlarly elevated for humerus fractures but not for other fracture
types. ConclusionsIn a large cohort of older ULS. women a BP drug bobday greater than 2
years was associated wath a sigmficantly mereased nsk for hip fracture but was mumimally
elevated for other fracture types.
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Yyediaopog. Cohort study

[TAnBvoude: 160,369 INvvaikec > 50 etmv vid BSP, adherent > 80%

Vv terevtaia 3 etia , 36% Exavav dlakonn yio > 12 unvec
20yKp1on HeToED O10KOTNC Yo, TOLAGYIoToV 2 €N VS. continued use
4823 hip fractures

Awdpxera follow - up: 2.7 yrs (1.5, 4.1)



Crude Incidence
Number of hip Rate per 1000 Adjusted® Hazard
fractures, n pPerson-years Ratio [95% C1)

Any BP 160369 | 4823 | 140 | 122(1.11-134)
Alendronate users
Risedronate users
Zoledronate users
Prior fragility fracture

*Hazard ratio for women with a drug holiday of 2 years compared to persistent users, adjusted for
age, region, race, rural or urban, median income, calendar year of study entry, comoarbidity (fragility
fracture, Charlson comarbidity index), DXA, office visits, office visits with bone specialists, long term

care residence, vitamin D deficiency, glucocorticoids, and other factors, assessed...
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Fracture Risk after Stopping Adjuvant Denosumab in Hormone Receptor
Positive Breast Cancer Patients on Aromatase Inhibitor Therapy — an
Analysis of 3,425 Postmenopausal Patients in the Phase III ABCSG-18 frial
Georg Pfeiler®!, Guenther G. Steger?, Daniel Egle 3, Richard Greil ¢, Florian Fitzal
>, Viktor Wette ®, Marija Balic ’. Ferdinand Haslbauer ®, Elisabeth Melbinger-
Zeinitzer °, Vesna Bjelic-Radisic '°, Jonas Bergh ', Raimund Jakesz °, Christian
Marth °, Paul Sevelda '*, Brigitte Mlineritsch *, Ruth Exner °, Christian Fes] ',
Sophie Frantal !, Christian F Singer!, Michael Gnant °. 'Medical University of
Vienna/ Department of Obstetrics and Gynecology and Comprehensive Cancer
Center. Austria. “Medical University of Vienna/ Department of of Internal
Medicine I/Oncology, Austria, *Medical University Innsbruck/ Department of
Gynecology, Austria, *Paracelsus Medical Univerity Salzburg/ Department of
Internal Medicine III and Salzburg Cancer Research Institute. Austria. *Medical
University of Vienna/ Department of Surgery and Comprehensive Cancer Center,
Austria, °Breast Center St. Veit/ Glan/ Doctor’s Office Wette, Austria, "Medical
University Graz/ Department of Oncology. Austria, *Hospital Vocklabruck/
Department of Internal Medicine, Austria, "Hospital Wolfsberg/ Department of
Surgery. Austria, '"Medical University Graz/ Department of Gynecology, Austria,
"Department of Oncology-Pathology. Karolinska Institutet and Cancer Theme,
Karolinska University Hospital, 17176-Stockholm, Sweden, *Karl Landsteiner
Institute for Gynecologic Oncology and Senology. Austria, *Paracelsus Medical
Univerity Salzburg/ Department of Internal Medicine III, Austria, *Austrian
Breast & Colorectal Cancer Study Group/ Statistic Department, Austria




ABCSG-18 trial

In the prospective, double-blind, placebo-controlled phase Ii

3,425 postmenopausal HR+ patients treated with adjuvant Al to denosumab 60mg or placebo s.c. g6
months until the prespecified number of 247 first clinical fractures was reached.
Awaxomm Al

— 2,451 patients later than 6 months after the last dose of denosumab/placebo.

— 387 patients prior to last dose

— 295 patients within 6 months after the last dose of denosumab/placebo.

Follow-up after stopping: 36 months

Fractures: 318 fr/ 199 pts (incidence rate 6.2%)
— Total 163/98 (dmab) vs 155/101 (pl)
— Clinical: 39/22 vs. 14/9, HR 2.44 (1.12-5.32)
— Multiple: 28/11 vs. 8/3, HR 3.52 (0.98-12.64)
H avénon tov KAvik®v Kot TOAAATAD®Y GTTOVOLAKOV KOToyHAT®V Tapatnpninke oe acOeveic mov

otEkoyav ) Oepameio ue Al mpv ) petd tov 6 pMqveg amod v Tehevtaio d6omn Tov Dmab, kot oyt otic
acBeveic mov 01Ekoyav v Bepaneia pe Al evtog tov eapnvov.

Conclusion: Rebound- associated fractures after termination of adjuvant denosumab therapy
may be avoided when stopping bone-compromising Al therapy within 6 months
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Rapid and Large BMD Increases in Postmenopausal Women Treated
With Combined High-Dose Teriparatide and Denosumab: The DATA-HD
Randomized Controlled Trial Benjamin Leder*', Hang Lee®, Natalie Dawnid’,
Richard Eastell’) Tsa1 Joy® 'Harvard Medical School. Massachusetts General
Hospital, Umited States, *Massachusetts General Hospital, United States,
*Mellanby Centre for Bone Research, United Kingdom

In the DATA stody, we demonstrated that when ziven concomutantly, demosumab
(DMAE) fully mhibits teriparatide (TPTD-induced bone resorphon wiale allowang for con-
tinned TPTDMnduced modeling-based bone formation. These effects on bone twmover, m
twm, result in greater gams m hip and spme BMD than can be aclueved with either dmg
alone. We thus hypothesized that combming DMAR with a larger anabolic stomulus, m the
form of high-dose TPTD, would finther expand the sepamation betwreen rates of bone forma-
tion and resorption and result m even larger and faster mereases m bone mass. Methods: 69
postmenopausal osteoporotic women (age 52-33) were mndomized to one of teo treatments:
TPTD 4)-meg (high dose-HD) or TPTD 20-meg (standard dose-5D) grven months (-9 over-
lapped with DMAB 60-mz SC ziven months 3-13 for 2 totzl sody duration of 15 month=.

Subjects were excluded for oral BP exposure within & months or any exposure to TETD,
DMAR, or IV BPs. Fesulis: At mnnﬂ:l 1 mr:an total ]:u'p {TH) BMD imereased mors m the
HD (6.1 £ 3.4%) than the 5D group 3 2.9%, P=10.001). Femoral neck (FI) BMD alzo in-
creased more in the HD than SD Eti:-upm Ex41%vs4.323.7%, P=00) as dud spime BRI
(175 6.0%vs9.5=3 2% P=0.001). Ofnote, both TH and FN BMID) had mereased by =5%
and spane BMD by =14% by month 9 (after only 3 months of TPTD followed by & months of
combmed therapy). Addimonally, the relative greater BMD gains in the HD vs the 5D group
confirmed to expand dunng the fmal f-months of freatment despite the fact that both sroups
were receiving identical DMAE monotherapy during thus phase In the mitial 3-months of
TPTD monotherapy, senum bone formation markers mereased sigmficantlhy more 1o the HDY

5D group | (PINP. 402% vs 153% o, OC 254% vs 140%.), as did bone resorpiion (CT3,
39%ws B4%). At month 9, OC remamed above basehne in the I']Dh:tnut S0 group (+10%
: and PINP was sigmficantly less suppressed m HD than & o vs -43%). CTX
was also less suppressed m the HDY than 5D group (-46% vs -6 onth-15 bone tun-
over markers (after § months of DMAB monotherapy) were smularly suppressed in both
groups. Summary: The combination of TPTD -1-l|-m-..g and DMAB increases hip and spine
BMD faster and more than standard combination therapy or any available single drug. These
robust and rapid mmcrezses mn BMDY suggest that by expandmng the separation betwesn bone
formation and bone resorption, the HD regimen may provide the fastest means of restoring
skeletal mie gty in osteoporohc patients at the lnghest n=k of frambty fracture. Larper tnals
are wrgently needed to fully evaluate the efficacy and safety of this treatment approach.
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Effect of Denosumab and High-Dose Teriparatide on Peripheral Bone
Mineral Density and Microarchitecture Joy Tsai*!. Amy Yuan'. Natalie
David!. Hang Lee'. Mary Bouxsein®, Benjamin Leder!. !Massachusetts General
Hospital, United States. “Beth Isracl Deaconess Medical Center, United States

Background: In postmenopausal women with osteoporosis. 15 months of combined

denosumab (DMAB) and high-dose (HD) teniparatide (TPTD) increases bone mineral den-
ity (BMLY) at the spine and hip more and faster than combined DMAB and standard-dose
(SD) TPTD. The effects of combined DMAB and HD TPTD on peripheral volumetric BMD
and microarchitecture are unknown. Methods: We randomized 69 postmenopausal women
ages 32-83vo at high fracture risk to 1 of 2 groups: TPTD 20-mcg (5D) or TPTD 40-mcg
QD (HD) given months 0-9 overlapped with DMAB 60-mg SC Q6M given months 3-13.
Women were excluded if they ever received IV bisphosphonates (BP) or oral BPs within 6
onths. Total, trabecular, & cortical density (Tt vBMD, Th vBMD, Ct.vBMD); trabecular
hickness. spacing. & number; and cortical thickness & porosity (Ct.Th, Ct.Po) were mea-
ured by high-resolution peripheral QUCT of the distal tibia and radius. Eesults: Tt vBMD
at the tibia increased more in the HD (5.3=5.4%) than the SD group (3.4=1.9%) (p=0.01).
t.vBMD also increased more 1n the HD group (2.624.4%) than the SD group (1.0=4.3%)
at the radins, but this did not meet statistical significance (p=0.06). Ct.vBMD at the t1b1'1
2+1.8% in the HD group compared to 1.6 = 1.3% in the 5D group (p=0.13)

vhereas at the radius Lt -.BI\-'ID in the I-]I) group mcrea*;ed lw 1.0£2 2% which was signifi-
). Changes mTh vB-

group at the tibia or the radiuq and there were no berween group differences. C'Dnclusicn*:'
ie TPTD 40-mcg DMAB combination increases Tt.vBMD at the radius and tibia and
‘t.vBMD at the radius more than TPTD 20-mcg/DMARB combination. Moreover, in con-
rast to the well-described decrease in Ct. vBMD and increase in Ct.Po that 1s observed with
PTD alone, co-administration of DMAB prevents these deleterious changes even when
PTD 1is given i double the standard dose. These results show that the HD combination
results in more favorable changes i both trabecular and cortical peripheral bone than does
he SD combination and may be a useful therapy in patients at high nisk of fragility fracture.




Dmab followed by TPTD and vice versa

Denosumab and teriparatide transitions in postmenopausal 2@ ®
osteoporosis (the DATA-Switch study): extension of a
randomised controlled trial

Benjamin Z Leder, foy N Tsai, Alexander V Uihlein, Paul M Wallace, Hang Lee, Robert M Neer, Sherri-Ann M Burnett-Bowie Lancet 2015

Lumbar spine Switch Distal radius

—&— Teriparatide— denosumab +
- Dencswmab—teriparatide
—b— Combination—denosumab
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Prevalence and risk of vertebral fractures in primary hyvperparathyroidism:
A nested case-control studvy Henriette Ejlsmark-Svensson**, Lise Sofie
Bislev#, Siv Lajlev?, Torben Harslef?, Lars Rolighed®, Tama Sikjeer®, Lars
Rejnmark’* 'Department of Clinical Medicine, Aarhms University, Denmark.
Department of Endocninology and Infernal Medicine, Aarhus Umversity
Hospital. Denmark ‘Department of Otorhinolaryngology, Head and Neck
Surgery, Aarhus University Hospital, Denmark

InfroductionPrevalence of vertebral fractures (VFx) i patients with pnmary hyperpara-
thyroidism (PHPT) remains uncertain. The presence of VEx 1s of importance to choice of
treatment. International gindelnes recommends parathyroidectomy in patients with PHPT
and osteoporosis including the presence of VEFx. We aimed to estimate the prevalence of
VFx, mvestigate potential nsk factors associated with VFx and whether bone mineral den-
sity (BMD) differs between PHPT- and osteoporotic-patients with VFx MethodsThrough
the Danish National Patient Register, we 1dentified patients diagnosed with PHPT between
2005-2015. The diagnosis was verified by retrieving biochemistry data. Patients with ion-
1zed-caleium levels above and PTH levels in upper third or above upper limit of the ref-
erence range were mcluded (averages of two measurements). X-ray reports of the thora-
columbar spine were reviewed by two investigators. Osteoporotic patients with VEx were
identified from our outpatient clinic and matched on age and sex with PHPT patients with
VFx. ResultsWe 1dentified 792 PHPT patients among whom spine X-ray was available from
588 pauenF VEx were present n 122 (21%) patients and were E'q_llﬂﬂ‘i. frequent among
sex (/7% females). Fractured patients were older (70 [IQF: 62-77] yrs. vs 63 [535-71] yrs.)
and had lower heights (163 [158-169] cm vs 166 [160-172] cm) compared to non-fractured
patients (pall <0.02). After stratification by age-groups, the prevalence of VEx differed sig-
nificantly between sexes (p=0.01). Ionized-calemm and PTH did not differ between groups.
BMD at total up and forearm were lower in frachured compared to non-fractured patients
(pall =0.03) after adjusting for age, sex and BMI. Compared with osteoporotic patients with
VFx (N=108), BMD at the lumbar spine was higher imn PHPT patients with VFx (N=108)
(p=0.01). This did not change by excluding patients with lumbar VFx (p=0.01). Conclu-
sionThe seventy of PHPT assessed by biochemustry does not seems to be associated with
risk of VFx and the relatively high prevalence of VFx supports a proactive screening in all
patients diagnosed with PHPT. Compared with osteoporosis; VEFx seems to occur at a higher
BMD in PHPT.

Disclosures: Henrette Ejlsmark-Svensson, None




Prevalence and Risk of Vertebral Fractures in Primary
Hyperparathyroidism: A Nested Case-Control Study

Henriette Ejlsmark-Svensson,' Lise Sofie Bislev,' Siv Lajlev," Torben Harslof,' Lars Rolighed,” Tanja Sikjaer,

and Lars Rejnmark’

1

Table 1. Characteristics of All Patients With Primary Hyperparathyroidism and Stratified by Presence of Vertebral Fractures (No. of
Subjects [%] or Median With Interquartile [25-75%] Range)

All
n=>588

VEx
n=122

No VFx
n =466

p Value®

Sex
Male, n (%)
Female, n (%)

Age (years)

Height (cm)

Weight (kg)

BMI (kg/height?)

Biochemistry
Parathyroid hormone (pmol/L)
lonized calcium (mmol/L)
Total calcium (mmol/L)
eGFR (mL/min)
Phosphate (mmol/L)
Alkaline phosphatase (U/L)
25-OHD (nmol/L)
1.25(0OH);D (pmol/L)
Urine calcium (mmol/d)

135 (23)
453 (77)

64 (56-73)
165 (160-171)°
74 (63-86)°
26 (24-30)°

10.9 (8.5-14.4)
1.43 (1.38-1.50)
2.69 (2.60-2.79)
87 (72-103)
0.85 (0.74-0.96)°
81 (66-104)9
68 (53-87)°
130 (97-172)°
7.5 (4.7-10.6)9

29 (21.5)
93 (20.5)
70 (62-77)
163 (158-169)
74 (61-82)
26 (23-30)

114 (8.7-14.7)
141 (1.37-1.50)
2.68 (2.60-2.80)
79 (67-100)
0.86 (0.73-0.98)
76 (63-99)
73 (57-98)
133 (97-169)
7.4 (4.9-10.5)

106 (78.5)
360 (79.5)
63 (55-71)
166 (160-172)
74 (64-87)
26 (24-31)

10.7 (8.4-14.3)
1.43 (1.39-1.50)
2.69 (261-2.79)
88 (74-103)
0.85 (0.74-0.96)
82 (68-105)
67 (52-82)
130 (97-176)
7.6 (49-10.5)

0.81

<0.01
0.02
0.10
0.60

0.30
0.20
0.90
<0.01
0.%0
0.03
<0.05
0.90
0.40




Prevalence of vertebral fractures stratified by age groups in
males and females

B Female B Male

p<0.01

<50 yrs. 50-59 yrs. 60-69 yrs.




Table 2. Bone Mineral Density in All Patients With Primary Hyperparathyroidism and Stratified by Presence of Vertebral Fractures
(Median With Interquartile [25-75%] Range)

Bone mineral density
Lumbar spine (g/cm?)

T-score

Total hip (g/cm?)

T-score

Femoral neck (g/cm?)
T-score

Forearm, total (g/cm?)
Distal 1/3 forearm (g/cm?)

All
n =543

0.906 (0.773, 1.042)
—1.3 (=25, —0.05)
0.793 (0.690, 0.925)
—-1.2 (-2.1, —-0.1)
0.670 (0.582, 0.761)
—1.6 (—24, —-0.8)
0.463 (0.401, 0.526)°
0.594 (0.522, 0.680)°

VEx
n=110

0.880 (0.843, 0.917)°
~18 (=19, —-1.2)
0.742 (0.712, 0.772)°
~1.8(=1.9, —1.4)
0.627 (0.601, 0.652)°
—2.1 (=22, —1.8)
0.429 (0.409, 0.450)°
0.557 (0.533, 0.58)°

No VFx
n =433

0.918 (0.902, 0.935)°
—12 (=1.3, —1.0)
0.827 (0.811, 0.842)°
—10 (=1.1, —0.8)
0.687 (0.674, 0.700)°
—15 (=1.6, —1.3)
0.471 (0.462, 0.480)°
0.605 (0.593, 0.616)°

a

p Value*  Adjusted p value

0.50°¢
0.30¢
<0.01°¢
0.02¢
0.06¢
0.03¢
0.03¢
<0.05°¢

The severity of PHPT assessed by biochemistry does not seem to be
assoclated with risk of VFx. Compared with osteoporosis, VFX

seems to occur at a higher BMD in PHPT
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Incidence of Malignancies in Fibrous Dvsplasia: Data from a National
Pathology Cohort Marlous Rotman®, Neveen Hamdy, Bas Majoor, Michiel Van
De Sande, Judith Bovee, Sander Dijkstra, Olaf Deklkers, Natasha Appelman-
Drjkstra. LUMC, Netherlands

Fibrous dysplasia(FD) 15 reported to be associated with mcreased nsk for breast and
thyroid cancer and for the pre-malignant mtraductal papillary mucinous neoplasm (IPMN),
possibly due to extra-skeletal tissue distnbution of GNAS-mutations. Data on further associ-
ations of FD with malignant fumeors are scarce. Since these associations may have significant
climical implicabons, we performed a cohort study on tumor occurrence m FD Pathology
reports from pabents with confirmed FD were retmeved from the Dutch National pal:hnlﬂ-
gy registry (PALGA). Incidence rates for malignant tumors were esimated and compared
between FD patients and the general Dutch populahion by caleulating standardized morbid-
ity ratios (SME). In this Ehld‘i. SMEs were calculated for all ]Jl;tﬂlﬂﬂt‘ﬂﬂ‘l confirmed FLV
GNAS-associated and bone tumors. We also studied the FD associated nsk for the three
most common malignancies m the Netherlands, e g prostate, colorectal and skin cancer;
our data on breast cancer have been reported previously.Of the 1146 PALGA FD patients,
177 (M/F; 79/98) also had histological evidence for a mahignant tumor Mean age at FD
diagnosis was 47.0 years (1-86yT) and mean age at diagnosis of malignancy was 49.7 years
{2-92yt). 207 mahignant fumors were documented Among known GNAS-related and bone
tumors, SME. was increased for thyroid cancer (3 "1[9‘*’.:'[1 1.13-7.76]) and for osteosar-
coma (26.31[95%CI 6.58-39.20]). For the three most prevalent malignancies in The Neth-
erlands, SMEs were increased for prostate cancer (3.08[95%CI 1.82-4.63]) and melanoma
_ %CI 1.05-2.94]), but not for colorectal cancer Our data confirm that patients with
FD have an increased nisk for thyroid cancer and osteosarcoma. We also report for the first
time an increased nsk for a number of other mahgnancies m FD such as melanoma and
prostate cancer, which both have not pniviously been associated with GINAS-nutations, but
no mecreased nsk for pancreatic cancer was found. Our findings raise awareness for the nsk
of malignancy i FD, although caution should be exerted in the mterpretation of these data.
as true ncidence rates of malignancy nught have been underestimated by the meclusion m
this study of only patients with lustologically-confirmed FD, and the specific role of GNAS
mutations in the pathophysiclogy of FD-related tumors 1s as yet to be unraveled

Disclosures: Marlous Rotman, None



PALGA FD patients

e 1146 pts

o 177 (M/F; 79/98) evidence of malignant tumor
— Thyroid Cancer: 3.71[95%CI 1.13-7.76]

— Osteosarcoma : 26.31[95%CI 6.58-59.20]
— Prostate cancer: 3.08[95%CI 1.82-4.63]
— Melanoma: 1.99]95%CI 1.05-2.94]
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Towards a physiologically-based definition of ]l‘l'Pl]"ﬂIl.'lﬂlim Dose-response
relationships between testosterone and bone density in older men Elamne Yu®,
Benjamun [ eder, Hang Lee, Laura Knvicich, Emily Gentile, Sarah Hirsch, Kann
Darakananda, Dawvid Lin, Joel Fmkelstem Massachusetts General Hospital,
United States

Introducton: Testosterone (T} replacement m older men 15 confroversial, partly due
to a lack of a plomiclogically-based defimmhon of late-onset hypogomadism. We prevnously
found that T levels above 200 ng/dl. prevented mereases in bone resorphion and decreases
in bone mineral density (BMDY) in young men However, it 15 not clear whether the same
physicloge thresholds apply to older men. Thns, we performed a randomired controlled
physiologme study in older men to determune the T thresholds that lead t-:r ]:u:rne laiss Method-:
Healthy men aged 30-73 (n=177) were randomized to 1 of 6 groups. Groups 1-3 recerved
E-J_&rdm acetate l..-::l:i-i&:-"!'. AstraZeneca LE, 3.6 mg gdwk) to mduce severe hvpogonad-

1m, together with O (pla ﬂhc_} 125,25, 5, o 75 g'davef a T gel (Androlzel®, Ablne) for
1 I5 weaks. Group 6 (Controls) recerved placebo Zoladex® and placebo Androgel®. BMD of
hmmbar spine was assessed by DA (L1-L4) and by QCT (L4). Senum C-telopephde (CT2)
was measured at weeks 0 and 16 to assess bone resorpiion. The mean percent change from
baseline of CTX and spine BMTY for the Controls was compared with the mean change for
each of the other 5 zroups uang Thmnett’s test for pmltple comparisons Results: Mean age
at baseline was 65 + 4 vears. Mean baseline T levels were 490 = 151 ng'dL. in the fll cohort.
and were spmlar m each of the 6 groups. Mean (£ 50} serum T and :E. levels measured every
4 weekswere 35 £ 34, 206 £ 116, 324 + 162, 549 + 200, .11:ui 807 +38lng/dlL and 3+ 2 11
=7, 15=7, 28=13, and 36 = 18 peml mthe 0, 1.25, 2.5, 5, and 7.5 g’day T dose groups,
respectmvely, and 533 = 142 pp'dl. and 28 = 5 pp'ml in the Lu]:ln{-L. Sermm CTX mereasad
103 £ 57 m the 0 z'day T group and 41 = 30% in the 1.25 g'day T group (P=0.01 v= Con-
trols for both), but did not differ sagrficanthy from Confrols m groups that recerved 2.5, 5,
or 7.5 g'day of T. When assessed by QCT, spine BMD decreased by -6 + 8%, -5 = 7%, and
Se8%m Zroups that recerved 0, 1.25, or 2.5 i_r,'da*l.r of T (P=10.05 vs Controls f{l]: each of
the 3 zroups). There were no differences in DA spine BMD m any group compared wath
Controls Conclusions: The strong dose-response relationships between T dose and CT7X and
BMD m older men suggest that mereazed bone rescrption and bone loss begm when serum
T levels fall below 200-300 ng'dl. and serum E2 levels fall below 10-15 pg'ml.. These data
suggest that the melatonship betereen zonadal steroid levels and bone health 1= spmlar
older and younger men.
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2KOTOG: KOBOPIGUOC TOVL EMTEOOV TEGTOGTEPOVIG TOV OONYEL GE
OGTIKY] OTTMAELN, GE NATKIOUEVOLC BVOPEG.

Oudoa perétc: 177 dvopeg (50-75 etav)

6 Opdoec

Onaoec 1-5: goserelin acetate (Zoladex, 3.6 mg g4wk) ko O

(placebo), 1.25, 2.5, 5, or 7.5 g/day of a T gel (AndroGel) for 16
weeks

Ounaoa 6: placebo Zoladex and placebo Androgel
BMD, QCT (L4), CTX at: 0 and 16 wks



Fig. 1: Flow diagram of pathways for biosynthesis of steroid hormones
Cholesterol
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Conclusions: The strong dose-response relationships between T dose and CTX and
BMD in older men suggest that increased bone resorption and bone loss begin when serum
T levels fall below 200-300 ng/dL and serum E2 levels fall below 10-15 pg/mL. These data

suggest that the relationship between gonadal steroid levels and bone health is similar in
older and younger men.



Epotmoeg ?
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