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HOW TO MANAGE HIGH-RISK OSTEOPOROSIS

PATIENTS WITH COST-BENEFIT
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BURDEN OF OSTEOPOROSIS
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HOW TO MANAGE HIGH-RISK
OSTEOPOROSIS PATIENTS WITH COST-BENEFIT
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high-risk osteoporosis 1ngl high risk ﬁdﬁﬁﬁﬁ@ high risk
sie new (incident) fracture ‘Vﬁ?@ﬂix@ﬂﬁﬂl‘wﬁ 1aad
key concept 18an13inEgtlaanszanwsuiuulug fide
wenenutleanuldliiia secondary fracture Inelull a..2019
pozidtamaynssnulsanszanngiluarsiavaatlsyifiau
(Postmenopausal Osteoporosis; PMO) mimufiﬂu
Endoorine Society 1adavigawini lésausadayaiilsznay
A3l Systematic review 2 NTANEN WAz meta-analysis 1
NNTANEN MWNNNT3LATIE LAY evidenced-based %ﬁfmi@
fldamianinmziifludagaain Randomized Controlled
Trial (RCT) Tt PMO udatisntlszifiuianzieas management
of osteoporosis Tnaid: @H@'ﬁlmum Nl Lﬁ'mﬁu risk of fracture
(Ma8Ee new fracture) TinaUaueRBN1I NN Tudiuaas
vertebral fracture %Glﬂu 1l 3 984 fractures ﬁLi’]J:J:\iﬁ@\‘iﬁu
11 PMO wus1 bisphosphonates %uﬂummﬂmﬁﬁﬂﬂ‘ﬂu
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risedronate 3@ alendronate Tquﬁg\‘i ibandronate 414170
$1eaiiu vertebral fracture T@AauUSNIF anuziTl hip fracture
Failianuaulaiuanniigaiiiesannsl morbidity waz
motality g3 WUIN zoledronic acid Wa¥ risedronate @m
hip fracture 1as @21lun17am non-vertebral fracture ALy
WRERAWNLIEINgN bisphosphonates fiam non-vertebral
fracture lAANA® zoledronic acid Wax risedronate

@91 key points ﬁiﬁmnmﬁmexﬁ%@sﬂ@mﬂﬁq
systemic reviews Wa¥ meta-analysis A8 1I1ATAZINEN
high-risk individuals usazae Ineiarnzgiiahlsrifinszen
WNaINNTTANNIUNIN DU Tmamﬁ"mm@ﬂwﬁﬁ high risk
484 new fracture N cost-effectiveness 17aazUsendnidulu
nFNENRNNNINIS NN AaanTslsviiiu T-score Unisi
38n1915248U risk fracture (new fracture) assessment LAY
intervention thresholds %u@g}'ﬁum'ﬂxﬂi:mvﬂ i lu
Uszinalnadsziiusnannsld FRAX (Fracture Risk Assess-
ment Tool) wazliAN intervention thresholds 'ﬁl 3% ANUTU
hip fracture Lag 10% AT major osteoporosis fracture
wazwuzibildeinga bisphosphonates WAz denosumab
vl first therapeutic choice aNMiLaRTIEVNALTZANABY
75 high risk of fracture Inanuzinlisziin fracture risk
Tnadls 5-10 T Tugtlaeildenngs denosumab Wilszifiu
fracture risk lualu 5-10 U wazl¥ monitor BMD
(bone mineral density) 910 1-3 1 lu high-risk individuals s
low BMD

‘ﬂ’@ad@ﬁi’m ] ﬁﬁmmxﬁmnﬁy’a systemic reviews

LAY meta-analysis MANNNA19NY Wrnngnisseniald

Clinical Practice Guideline (CPG) & %17uUinEN PMO 184
Endocrine Society 11Tl A.7.2020 Tasuiiagtlos PMO aan
i 2 nga A low/moderate risk Waz high/very high risk

Inenanglungugtlos PMO Rengusng o Muusrinlildls

Af f;l’m’cjzn bisphosphonates Wa¢ biologic agents Taun
denosumab, teriparatide wag abaroparatide laganiu
padlilasumag calcium WAz  vitamin D Lﬂu*ﬁuﬁﬁuﬂﬂw
Wenanuiosusazsasaane
daumaninanaeanguitlasfiflu nigh-risk group
fine o prior spine ‘vﬁfﬂ hip fracture, 3 BMD T-score Ay
VIaneuNIN -2.5 1/1 spine, neck 738 total hip m‘@u 10-year
rlsk of hip fracture VlﬂivLNumﬂ FRAX score mLLm 3% vi38
lfN WA 10% ‘Lluvl,ﬂ AU major osteoporotic fracture Tneuuzin
i re-assessment § i fracture risk sy BMD ¥n
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pharmacological management Aluﬂmmﬂunmﬂiummﬂuwu
nszanwgu Ae tuilu very high risk wuziilld anabolic
agent WAIRNAE] anti-resorptive agent dounnuilu high risk
wisgn g bisphosphonate 198 denosumab

Endocrine Society (Global, updated 2020)
Algorithm for Management of PMO
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Risk Category

Vary High Risk * Sevire o muligle veriotral * Anabolics * Every 1=y .
tractures - Tariporatde by DXA mwm
+ BMD T-tcore <=2 5 and any - Abaloparaide meiuded
fracture(s) = Romasozumab
* Baghosphonate tislure (fracthees
uw«m-huan
freasment).
= ONJJ fAFmeIoMAR
High Risk + Recend hip o spne Tracture - Baphosphonales Evary 1-3 %
+ BMD T-score <-25 8 hip o spine + Denosumab n;:ru . Mmm
+ FRAX E 3% hip or 2 20% MOF * Recent frachune
s not cafined

20U 7LU guidelines 13 postmenopausal osteopo-

rosis 183 ACCE (American Association of Clinical Endocri-
nologists) 7 updated agalul A.A.2020 MvuATiENLeY
very high risk A8 & recent fracture m%&dﬁqmﬁm%umﬂlu
nalenndn 12 Heu uiudstuswundn 1 1 Seulu
prior fracture, Y multiple fractures mmzﬁﬁﬁﬁmg’imwdm
n19FNEALEEN anti-osteoporotic A3lANTANGNLARATN,
# BMD T-score #ana1 -3.0 ¥3ail FRAX score 41nN71 4.5%
Tl §vsu hip WAZHINNI1 30% @11FU major osteoporo-
tic fracture lme initial treatment @MTU very high risk group
LLuzﬁ’flﬁl‘ffmij anabolic agents Taun teriparatide,
abaloparatide 1138 romosozumab kaal3ELR risk fracture
‘ﬁgﬁ‘lqﬂ 1 1-2 T A8 dual-energy X-ray absorptiometry (DXA)
@24 high risk group An i previous hip VED) spine fracture,
-2.5 uazdl FRAX score
Faust 3% dull §1uu hip wazfeus 20% 3wl

=

3 BMD T-score #aansdn

LY major osteoporotic fracture TmﬂLLuzﬁﬂ‘m%mij
bisphosphonates Tawn alendronate, risedronate Wag
zoledronic acid 3ald denosumab waaU 7213 risk fracture
Aot DXA 0 7 1-2 Thaumi uslnaniznisldangs
bisphosphonates eIl drug holiday gl

AACE (US, updated 2020)
Guidelines for Management of PMO
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drvFusninmnlsanszgnnguilifluiidondenld
#nqx bisphosphonates \fluenflisnduaeuaziaaldi
HUULAD T9519 7] 70-80% waansinEFaensTanngw
Tuflaqiiu Juuolidnaesnisldangs bisphosphonates
snndranguau 1 lasluiiiaznanafuanizeings
bisphosphonates iuwﬁq ] ﬁLﬂu second generation LaY
third generation lng second-generation bisphosphonates
Taun pamidronate, alendronate WLAa< ibandronate Wy
bisphosphonates ﬁﬁ alkyl-amino side chains WUl linear
@91 third-generation bisphosphonates LAlA risedronate
wa zoledronate ¥13@ zoledronic acid 4111 bisphosphonates
fifl heterocyclic rings daiflasanlaianasassngs
bisphosphonates HAautatinsnnn aslignvinanalaanse
viasns uagligndeslaoeulafle o sivdu nalnnns
@@nqmﬁmmmmﬁu bisphosphonates MadaINFUYsENIU
wiadadnly enazgn uptake W lAURUNTEANBENITIALGY
szannd 50-60% @'aumﬁmﬁ@%gﬂfﬁumnfﬂ@ﬁmﬁwm
8GN bisphosphonates §ﬂEﬂiiﬂﬂi$@ﬂW2uﬁQHﬂﬂﬁLﬁN
BMD LLag improve bone strength s‘ﬁq%ﬁﬂﬂ@jmmmmmm
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Bisphosphonates treat osteoparcsis

strength, leading to decrease in increase bone mass
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maﬁ%@‘dwﬂumjm bisphosphonates #alyud
efficacy ANINNU L31azianTauIAMaNT® 2 Usenis Ae
bone mineral affinity UTAAINNATNITOLIUNITLNIEUTAAUNY
NTTAN WATAIINAINITOLUNNT inhibit FPPS (Farnesyl
Pyrophosphate Synthetase) enzyme latiAnaN AL
bone mineral affinity ﬁ?u bisphosphonate ﬁQﬁﬁ low affinity
lun1sduiunszgn MU residronate HAN®MENITALAL
NITANUULNAIN 7 Aip Auuddtlaey Asddarlunig uptake
Asunisainszaniia turnover ga | uazdl offset 5aiila
NEAEN ‘vﬁ@m%‘mmmiﬂmnmz@nﬁ@u%qL?‘fJLﬁ@qum
91 bisphosphonate 715 high affinity lun1sauiunszan

\T1 zoledronate AINNITAUNTLANUULALULUN TUUAD
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MINERAL AFFINITY
BISPHOSPHONATE UPTAKE & DETACHMENT FROM ALL BONE

AuAMaNLIF UL potency 28NNT inhibit FPPS enzyme
FeTnaInA C, wialsunneniianiusaddlunig inhioit
FPPS enzyme Wil& 50% (fn IC_ Biatfaaiitiedl high potency)
$le1 bisphosphonate 2 6 715 high potency w3 inhibit FPPS
enzyme 15un zoledronate WAY risedronate %ﬂ“ﬁﬂ?‘mmm
Hae < AEN19D inhibit FPPS enzyme ailuatned dau
alendronate iy bisphosphonate ﬁfl potency Gﬁ’]‘ﬁl@ﬁlumi
inhibit FPPS enzyme Aadlirumen alendronate AN ERCH
&390 inhibit FPPS enzyme 16 ﬁﬁqmﬂ%fummmqq Wi

RLANNNINAD N side effects LNNNINAULTLNL

FPPS ENZYME INHIBITION POTENCY (IC,)
AMOUNT OF N-BP NEEDED TO INHIBIT 50% OF MAX. ENZYME ACTIVITY

AoanaRad181lungs bisphosphonates WHALHY

ﬁimm%”mmﬂmL@qaﬁummfmﬁu 29 clinical effect 7
uansnafivle) fatiu lunnsiansonld bisphosphonate waazsa
Asailusieedan characters 183enusazsn Inglifiansanann
L?'m time to onset of fracture risk reduction A® La'aﬂmﬁfa@ﬂ
qvalgEalunistlesiuniean new risk fracture, FB9284
N33 evidence-based lun3an risk of vertebral fracture Wag
non-vertebral fracture WazluiEawas time to off-response of
action Aa \HavgasudanazuunaanaInimelfisann
vaauelu Wneendited] quick off-response faza
Weofulszansninaas risedronate lunisan
visailaeiu risk of vertebral fracture Tugaaiaan 1 Tusn ann
foyarainsdinm 2 Fos lugilos PMO A
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(North America) az VERT-MN (Multinational) W11 11 VERT-NA
&1 risedronate am vertebral fractures 1At 65% uazlu
VERT-MN ¢ risedronate @@ vertebral fractures At 61%
Tut99 1 Tusn anueitlu HIP study vinlugitlas PMO iy
WUI risedronate am hip fracture adlaag 55% aqulu
Wallach study ﬁﬁﬂumngﬂw Corticosteroid-Induced
Osteoporosis (CIO) Lﬁmmnmﬂ‘i’f corticosteroids Liluiaan
UL 7] WU risedronate ag risk of vertebral fractures tatTlu
DENIATN 70%
Risedronate consistently reduces the risk of
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VERT-MA' VERT-MN? HIP? Wallach*
(P Py [Paac) L= 1= | R—

wanani a1nns follow-up N5l risedronate Taliflu
VA119UIUIN 5 T T VERT-MN study WU9N risedronate
41317080 vertebral fractures 1T 5 18T 50% dau
1se@nan1waey risedronate Tun19am risk of non-vertebral
fractures lug2919a 3 1] wu9n risedronate am non-vertebral
fractures 16 39% waz 33% lu VERT-NA a2 VERT-MN a1y
ANFL mmzﬁ%’fa;‘ﬂmm bisphosphonates #aau 7 laun
pamidronate, alendronate Wa¥ ibandronate WU an
non-vertebral fractures lALALTENNL 20% NN < iy

® Placebo
= Risedronate 5 mg/d

Incidence of clinical nonvertebral
fractures (%)

ludauaednisldenga bisphosphonates #iatl rationale

fi9edaenns less frequency Mieldendisl interval ea
i ludtlaaflizauunlsanarunavialadflasniun
Tsanenuna mif?immLﬁmﬂ@:m%@ﬁﬂﬂ%mmzzﬁwj*up:iﬂqa
et uannsaaLitestiazasasiafly dosing regimen s
ransAnmNansaat taailaqiiudl once-yearly IV bisphos-
phonate therapy Wldnuatisiafeafina IV zoledronic acid
%aﬁ mechanism of action LiULALANL oral bisphosphonates
Faannadnlydudaanladl FPPS viiliAa cytoskeletal
disorganization &4HALY skeletal structures ﬁﬁ’mﬁ’]ﬁg’lﬂu
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Fumaaaas osteoclast mellil inliiiagaes osteoclast tien
wazrlamellfiGandn apoptosis laeiiieda IV zoledronic
acid nliflusramie daulunjazgn uptake Wliinned
nszan uarnely 24 42139 az1sdf zoledronic acid nasMA®
agluinaniat LLaxLﬁ@ﬁmmmﬂmz@ﬂ (bone resorption)
Tuiana1e9 zoledronic acid MUFIINAYI0INTEANALYN
osteoclast 4UAY wAWINIT osteoclast RANsitEmAell
7138 apoptosis nganNnIsAN®NA9E in vitro calvaria assay
slumimmﬂfq'm bisphosphonates ‘Viﬁ‘lﬂmm WU zoledronic
acid 3 therapeutic ratio 484 resorption inhibition 8 miner-
alization inhibition ﬁﬁqm (15,000) uazsadadlil Aa risedronate
(600) Taensla single infusion dose U®8N zoledronic acid
A 5 FaaniN esTlazase wdsanandly 24 dalua
1523104 61% 1045981 zoledronic acid A<l {Lagfinszgn
daufmaednilazan 39% 145N zoledronic acid A¥gN
fuaanansanerumnsilasnay fay ieannanszny
1084 zoledronic acid Mazinaln AsAasuuziiligilas
?Uﬂixmﬁuifﬂad’]ﬂ °l naulyt IV zoledronic acid

ZOLEDRONIC ACID HAS A HIGH THERAPEUTIC RATIO FOR
INHIBITION OF RESORPTION TO MINERALIZATION

In witro calvaria assay: Inhibition of resorption vs mineralization

Resorption
inhibition

ICss (M)

Mineralization

Therapeutic ratio

[
02
0.05
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Etidronate 40
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%78 new fracture 18941198 LAIFNNARENT momnitor N9
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