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Pharmacologic treatment of osteoporosis

Yong-Ki Min, MD

Division of Endocrinology and Metabolism, Department of Medicine, Samsung Medical Center, Sungkyunkwan University School of

Medicine, Seoul, Korea

The objectives of this article are to review current pharmacologic approaches for the treatment of osteoporosis in
Korea. Calcium and vitamin D supplementation are necessary for osteoporotic patients with inadequate calcium
intake and low vitamin D nutritional status, which is a risk factor of osteoporosis. Several pharmacologic therapies
are available for treatment of osteoporosis. Antiresorptive agents, bisphosphonates, selective estrogen receptor
modulators, denosumab, estrogens, and tibolone are the basis of therapy. Antiresorptive medications reduce the
rates of bone remodeling. Several drugs have shown their ability to reduce vertebral and/or nonvertebral fractures
in patients with osteoporosis. Bisphosphonates that reduced bone loss and fragility are usually the mainstay of the
treatment of osteoporosis. The recently registered denosumab shows similar anti-fracture efficacy by neutralizing
receptor activator of nuclear factor-«B ligand, however, marked differences in reversibility can be observed between
the two drugs. The anabolic agents, teriparatide, stimulates new bone formation, increases bone density, and reduces
fractures. Other treatment options such as hormone replacement therapy, tibolone, raloxifene, and bazedoxifene are
also reviewed in this article. Pharmacologic treatments of osteoporosis are associated with adverse effects, but the

benefits generally far surpass the risks.
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Patients

with oral bisphophonate for 5 years

or

with IV zoldedronic acid for 3 years

Patients with high risk”

Continue therapy and annual BMD
measurement.
Alternative therapy may be offered.

Patients without high risk

Consider drug holiday

Annual BMD measurement

If new fracture occurs,
BMD decrease, or
T-score reaches <-2.5, restart therapy.

N ) )
AN — —

Figure 1. Proposed algorithm for the selection of candidates for drug holidays and principles of monitoring. BMD, bone mineral density. “T-score at any site still <2.5
after bisphosphonate therapy, previous fracture of the hip or spine, and secondary osteoporosis from chronic diseases or medication. Adapted from Lee SH et al. ) Bone

Metab 2015;22:167-174, according to the Creative Commons license [25].

3sto] Jolgl 1 olo| o8] B4 olAzkgo] 97| T

woll, T oY B3k fAATIHEA T80 RS 1

DA 5 Qe FEFAZIE AL HAeH24]. oA
B A& = A wdo] F8sh, Ee) ) &
s = A H7Pt 23Eofof gt St

31d)
= 2

1

737k e 2] T-glol 2.5 ol
S A9 vaAmolEE FUSHA) oT
402 AL the e WAl e Tefe
G qlek, AT ATo| =) RofyIZhe HBIA S A
B RS 3-541F SFRAR Fole Bate] BasiEE] ut
e} %7kE sto] A2717h seicHFigure 1) [25],

kv

4o
=

Mei™ o AERA 2 =HA|

AelA o|~2E2A 487 2 A(selective estrogen
receptor modulator, SERM)= o|AE=2A 4842}
gote] BRER A8 4 Qe HRl BlagRe|E
FAE 233tct, SERMO] A3H= A= SERMO] 3

T, JEERA 84 R, T2 s A =

4
H
Cl
ES

A9 25 HARIAlet 2T Fof ofs) AHt,
thFgt SERMo] 7idE|o] Qo SEAHl} vl sAl
ol H7d & & O] off W AR ARSE|IL Qi
SERMo]| 23t
Hlgl] 7|df o
A2 0] B,
= gt}

1=

gog 2

1, SEAIH
L2 A|A-E benzothiophene?] HE A=
F2AXIT
g5 22 7,705 die=2 Sk 60, 120 mg
EAH-E 3 7F Fod3t Multiple Outcomes of Raloxifene
Evaluation (MORE) -tollA| thE|745-2] ZdE= 2827t
2.1%, 2.4% Z7}st9a1, A 1] 2.6%, 2.7%
S7kskdct, Eeh 23 -2 60, 120 mg/day wollAl 27t
30%, 50% TAEL 4o Wio] s =
3kTh 4d7+6] MORE A-ollA] sl oo Af=-8- 213
A 22 v a9fe e EEAH 60 mg/day= ARSI

- — =27 il
9 367 Gasel, A BASHEE 1) e A

71

W FUE S, AR BES 1A

o

10 o

L 77}

1
&
=

ar

Srkzzo %2xz 851



J Korean Med Assoc 2016 November; 59(11):847-856

Z|L Aol ofstd A Y] A A= B
S frAFSH, o ke Hrk A2 o= e A,
= Aol e Tt sE 7R H1E $- 4

PO HAE7E 2 ool e
A717] H T EAHL] ARE-S 2007 52U
AP G 2ot the] A7) A RIS ST
3 FxE FEFA Y Uloll 12-15%2] 2hAtollA

°l A3 FEEge Ik A= EEth

=1

[*]
=4
mJI.

o
I

e 2 ol do =
* J
H.IR

N
= O
Mot
2 4o
S

%}oﬂb Fe 4] o] AN ST} A
2| AF=E ST, AFEE = Alo)7} 9
e 2w QeH27].

ol
»
J‘L

ru

2. HIHISAH

HIA| = A 2l (bazedoxifene)2 indole A%E-2] SERMo|t},

A7 F 2oHEE BAlA IS AR 20 mg S
Sh 39k ARl A3t 2 M 2| St

HHE 2H0 JEEL B4 JEE
e p——

]7:]?‘5:'_ 1

7 Z715e]

& I

5 ool oHF BHAlEATH 20 mgs 5%t Aol
A, N2 A5 S YT daeidlar, =4
O AA=TF B ol BEE SEY| HH=E W
FATH29]. BHAl=AH Foito A B T2t v A™
of ¥yo] SRR ARAHEATe] A HEE o~
E2AT FARBH S7IHAIRE, frEeke) A Rl At
o7} i3ith. FZoll= SERM¥} o AE RS eHFofs)

= tissue selective estrogen complex (TSEC)7} A =531
U}, TSECE Foi8 79 oj s =10 ofgt Apgfa%
Alo] A=Al d F& T 7d7] SAto] JHAE =

H7F Sl

E"l_EAI:H-

A E BAsle) =231 Ko|EFFel¢] receptor acti—

852 ciEtelAEslR|

vator of nuclear factor—«B ligand (RANKL)= ZZA||3E
= 2k HA| ol A A EITE, RANKLL: A2
U LA EZ o] Y R]GE 4=8-A) receptor activator of nuclear
factor— KBQ} %1-0}0:] —4—‘—/\1] :-E-J dM J_} ﬁ/«l ixl
S}, dl=a RANKLOY thgt 17 Th224d gAflolt.
778 3 =55 SAA Hliert 60 mgS 6711€of 7t

S 36711t w5t AR Gtoll A A5 2O s
fofatol vlsl 68% Haskar, thE ZE2 40%, HIHF
4L 20% %‘iﬂﬁi‘l}[ 0l. ﬂi"m% 8zt Fofgt oI
oM A3 TUEE 18.4%, HEH EUE= 8.3% 718t
AEH3LL =il A 4]73 T IS oS o= 127)
A AT Aol A Hller i AR 1271 & 71AA]
of vla] a3 FUETt 5.5% Z7I5H, tERY] Fue
&= S7ISFATH32).

g4 60 mg v 67§ Y Fojot YA =201 E 70 mg
ol Folo] autel kxS TAEE] Slsf 1,189% 9] 1
A 3 oS ez ARt AtollA Hlept Fofte]
A HEE TUEE Fo] 12790 YEgyo|EL]
Bl8f folsiAl S7FekAaL, iElE B, 85 SUEE
oJsHAl S71sHA “% Eﬂlr:*”* qu?—_qu TEAA N gH=

4
i3
o
e
g
2
>
X
A
I

2
[>
|m
i
B
flo
g
ox
ool
N
m]I.
£
jabad
2
o
)
ofr
1o
&,
oM,

i)
o,
o
~
1
te
il
B>
i1d

ot

>.

il

N

N

>

N

A

fo

(i)

o

1o

>.
o ﬂ.&
a0

)
ol B~
o = o
T
og & ofn
o oy ot

o Y
B Aob oy mo o

)

E
S
b
%0,

=

(o))

Ut
=

O

~
OE

H

rO
2
sh
-3 il
£>

m

i
[

Foldl= 9o ZUEe] S71E T Women's
Health Initiatives (WHI) ST0]A] o AE 24 EojaofA]



e 3% 2, ﬁa-‘s
7 gasgle), olaER

R
V% 35 25, 4 2 15-02% otz
E 27 Folat FolAlt Zrtiuzo] wsh 2o 9

A7t e 35%, YA 3 T4 36%, &5 T4 42%,

il

A, e S Ty Rl
ZEAN

m

AFgol Y= of/gol Oﬂ——iﬂlﬂr ZEAXEAS
B3 Agiiukere) e ert TEEARE WA o
73 T o drnt Z71HA] gt ol AERAT fHeke] ¢
Aol tjste] WHI A-FollA] o AEZ AT} T2 AAE
54 o WSS G ] STt SR
of wlal| 24% S718t3dct. Wide]| o AE 2 ATRS ARS-SH
Al el SRErt SAHOR FoskA] (kA
Sl ol HlsiA] 21% 7HAskolTH 35,
0:1*@135—4 FolE Qfelia] 1T} o] 5ol et
ﬂri—Jﬂ Fast, 719 A& HRE F’—Eﬂﬂ
= 20| 1L, 78 W2 87k Alwsl= Ao
Alsiet, T3k A aERe] Urtefolut offokS ¢
3 B o g AMRS|A] glofof it} o|AERZS] FIlE
Y2 A7) sl =74 X—‘.?—‘:}Ei ARgSH= Zlo] .
A A7) S A gl

A

nﬂo rL g >

r—U

= e

oy Oko nu

0
El=E(tibolone) Aol o A=A, ZRALEA,

cRAoR et I AUt 2242 A53814]
e gL w17 § EadE oRith
Errac %Oi*éow ElZ22 1.25 mg& 347t Fol
OE?LOW %ﬂw 2o vjsiA A2e 23 ZHo| A

s
o

40

L2

Teriparatides= "= AF]ok=19] 51 W2 Frhes
E}f)‘

AF2A F L3 FFHAEAAR FAA T 2R (para—

Min YK - Pharmacologic treatment of osteoporosis

ot} o] F9j 1-847)9] ofulAto 2 o]0} PTH
o} Eolal Aje|sha] S48 ZH=r} PTHE X|&A 02 o
S Al Ee] 243 571 571sted E*Ol asit, 7t

o o geko] PTHE ool g4 A2 Fofal

PTH| &% é& Sol= Wnt 42, Runx2, RANKL,
osteoprotegerin, insulin—like growth factor 5| gt
ohar ohejA] UeH37]. E3F PTH: 2] WA 27} 254
A8 B 2 feste] 2o 0 S ST
o}, 43t A0 A ZATEARS ARt
01]*“ 1,637T4= W@PP_E 20 %E

fl:*ol% w7

A28 H Z.—% =49 H]JJ—HE'EI_ 7—;”—? 0.47, 0.46°.% 3}
asiglet, ZepA| ol vlsl 20 Ei= 40 ug®| PTH(1-34
FoltE HE=mUErt 9, 13% 57}3}0“‘3—’ HEE =
= 3, 6% 3718k = Bl
2—4% S7¥SF3AL, Q’Eli’]r & 5 At # —}%‘%’f A
tH38]. Teriparatides AF&3H A-52] HEREA A &
T =49 H=E T0% Akl vAE S dEe
38% #431tH39). W8> 19 13] 20 ugol™, tHEF-
E= Hio] TSlEAL i, of oFe] FoFr |7k F | 2471
Holt}, 2L F 13] F51FAA|Ql teriparatide 56,5 ug
= A ARREDL glom fee A 4 RlEE
80% ATkl R yslal Qi o] ¢kl o) Fekr| 7k
7270]tH40],

AU 24, MIEFID A3 BSOS o Re] Ba

sith. Ets% le'lxﬂ s *“’“‘—ﬂxﬂxﬂiL HV\:L:ELﬂ

Z 50l 3t %S—’F‘-ﬁﬁlﬁ%? 3h o 011517%

2riasol %=xz2 853



J Korean Med Assoc 2016 November; 59(11):847-856

=4 =S AR EUS oA

=
2ol oldRlsol = o o, FeA|Re| Q8 A=

ot 7| 2ot
=

ORCID
Yong-Ki Min, http://orcid.org/0000-0002-0329-0037

REFERENCES

1.Lee YK, Chang JS, Min YK, Byun DW, Park Y, Ha YC. Low
calcium and vitamin D intake in Korean women over 50 years
of age. ] Bone Miner Metab 2016 Sep 28 [Epub]. http://dx.doi.
org/10.1007/s00774-016-0782-7.

2.Kim KM, Choi SH, Lim S, Moon JH, Kim JH, Kim SW, Jang
HC, Shin CS. Interactions between dietary calcium intake
and bone mineral density or bone geometry in a low calcium
intake population (KNHANES IV 2008-2010). J Clin Endo-
crinol Metab 2014;99:2409-2417.

3.Black DM, Cummings SR, Karpf DB, Cauley JA, Thompson
DE, Nevitt MC, Bauer DC, Genant HK, Haskell WL, Marcus
R, Ott SM, Torner JC, Quandt SA, Reiss TE, Ensrud KE.
Randomised trial of effect of alendronate on risk of fracture in
women with existing vertebral fractures: Fracture Intervention
Trial Research Group. Lancet 1996;348:1535-1541.

4.Cummings SR, Black DM, Thompson DE, Applegate WB,
Barrett-Connor E, Musliner TA, Palermo L, Prineas R, Rubin
SM, Scott JC, Vogt T, Wallace R, Yates AJ, LaCroix AZ. Effect
of alendronate on risk of fracture in women with low bone
density but without vertebral fractures: results from the
Fracture Intervention Trial. JAMA 1998;280:2077-2082.

5.Black DM, Schwartz AV, Ensrud KE, Cauley JA, Levis S,
Quandt SA, Satterfield S, Wallace RB, Bauer DC, Palermo L,
Wehren LE, Lombardi A, Santora AC, Cummings SR; FLEX
Research Group. Effects of continuing or stopping alendronate
after 5 years of treatment: the Fracture Intervention Trial
Long-term Extension (FLEX). A randomized trial. JAMA
2006;296:2927-2938.

6.Bone HG, Hosking D, Devogelaer JP, Tucci JR, Emkey RD,
Tonino RP, Rodriguez-Portales JA, Downs RW, Gupta ],
Santora AC, Liberman UA; Alendronate Phase III Osteoporo-
sis Treatment Study Group. Ten years™ experience with alen-
dronate for osteoporosis in postmenopausal women. N Engl |
Med 2004;350:1189-1199.

7.Kim KJ, Min YK, Koh JM, Chung YS, Kim KM, Byun DW,
Kim IJ, Kim M, Kim SS, Min KW, Han KO, Park HM, Shin
CS, Choi SH, Park JS, Chung DJ, Mok JO, Baek HS, Moon SH,
Kim YS, Lim SK; VALUE Study Group. Efficacy and safety of

854 iEtelAEsR|

weekly alendronate plus vitamin D3 5600 IU versus weekly
alendronate alone in Korean osteoporotic women: 16-week
randomized trial. Yonsei Med ] 2014;55:715-724.

8.0rwoll E, Ettinger M, Weiss S, Miller P, Kendler D, Graham J,
Adami S, Weber K, Lorenc R, Pietschmann P, Vandormael K,
Lombardi A. Alendronate for the treatment of osteoporosis in
men. N Engl ] Med 2000;343:604-610.

9.Harris ST, Watts NB, Genant HK, McKeever CD, Hangartner
T, Keller M, Chesnut CH 3rd, Brown J, Eriksen EE, Hoseyni
MS, Axelrod DW, Miller PD. Effects of risedronate treatment
on vertebral and nonvertebral fractures in women with post-
menopausal osteoporosis: a randomized controlled trial. Ver-
tebral Efficacy with Risedronate Therapy (VERT) study group.
JAMA 1999;282:1344-1352.

10.McClung MR, Geusens P, Miller PD, Zippel H, Bensen WG,
Roux C, Adami S, Fogelman I, Diamond T, Eastell R, Meunier
PJ, Reginster JY; Hip Intervention Program Study Group.
Effect of risedronate on the risk of hip fracture in elderly
women. Hip Intervention Program study group. N Engl ] Med
2001;344:333-340.

11.Mellstrom DD, Sorensen OH, Goemaere S, Roux C, Johnson
TD, Chines AA. Seven years of treatment with risedronate in
women with postmenopausal osteoporosis. Calcif Tissue Int
2004;75:462-468.

12.Ringe JD, Farahmand P, Faber H, Dorst A. Sustained efficacy
of risedronate in men with primary and secondary osteopo-
rosis: results of a 2-year study. Rheumatol Int 2009;29:311-315.

13.Miller PD, McClung MR, Macovei L, Stakkestad JA, Luckey
M, Bonvoisin B, Reginster JY, Recker RR, Hughes C, Lewiecki
EM, Felsenberg D, Delmas PD, Kendler DL, Bolognese MA,
Mairon N, Cooper C. Monthly oral ibandronate therapy
in postmenopausal osteoporosis: 1-year results from the
MOBILE study. ] Bone Miner Res 2005;20:1315-1322.

14.Eisman JA, Civitelli R, Adami S, Czerwinski E, Recknor C,
Prince R, Reginster JY, Zaidi M, Felsenberg D, Hughes C,
Mairon N, Masanauskaite D, Reid DM, Delmas PD, Recker
RR. Efficacy and tolerability of intravenous ibandronate injec-
tions in postmenopausal osteoporosis: 2-year results from the
DIVA study. ] Rheumatol 2008;35:488-497.

15.Cho IJ, Chung HY, Kim SW, Lee JW, Lee TW, Kim HS, Kim
SG, Choi HS, Choi SH, Shin CS, Oh KW, Min YK, Koh JM,
Rhee Y, Byun DW, Chung YS, Park JH, Chung DJ, Shong
M, Hong EG, Lee CB, Baek KH, Kang MI. Efficacy of a
once-monthly pill containing ibandronate and cholecalciferol
on the levels of 25-hydroxyvitamin D and bone markers in
postmenopausal women with osteoporosis. Endocrinol Metab
(Seoul) 2015;30:272-279.

16.Black DM, Delmas PD, Eastell R, Reid IR, Boonen S, Cauley
JA, Cosman F Lakatos P, Leung PC, Man Z, Mautalen C,
Mesenbrink P, Hu H, Caminis J, Tong K, Rosario-Jansen T,
Krasnow J, Hue TE Sellmeyer D, Eriksen EE, Cummings SR;
HORIZON Pivotal Fracture Trial. Once-yearly zoledronic
acid for treatment of postmenopausal osteoporosis. N Engl |
Med 2007;356:1809-1822.

17.Lyles KW, Colon-Emeric CS, Magaziner JS, Adachi JD, Pieper
CE, Mautalen C, Hyldstrup L, Recknor C, Nordsletten L,
Moore KA, Lavecchia C, Zhang ], Mesenbrink P, Hodgson
PK, Abrams K, Orloff JJ, Horowitz Z, Eriksen EE, Boonen S;
HORIZON Recurrent Fracture Trial. Zoledronic acid and



clinical fractures and mortality after hip fracture. N Engl J
Med 2007;357:1799-1809.

18.Black DM, Reid IR, Cauley JA, Cosman E Leung PC, Lakatos
P, Lippuner K, Cummings SR, Hue TF, Mukhopadhyay A,
Tan M, Aftring RP, Eastell R. The effect of 6 versus 9 years
of zoledronic acid treatment in osteoporosis: a randomized
second extension to the HORIZON-Pivotal Fracture Trial
(PFT). ] Bone Miner Res 2015;30:934-944.

19.Song KE, Min YK, Lee JK, Lee KB, Joo HJ, Kwack KS, Chung
YS. A probable case of oral bisphosphonate-associated osteo-
necrosis of the jaw and recovery with parathyroid hormone
treatment. Curr Ther Res Clin Exp 2008;69:356-362.

20.Lee JK, Kim KW, Choi JY, Moon SY, Kim SG, Kim CH,
Kim HM, Kwon YD, Kim YD, Lee DK, Min SK, Park IS,
Park YW, Kook MS, Park HJ, Baek JA, Park JW, Kwon TG.
Bisphosphonates-related osteonecrosis of the jaw in Korea: a
preliminary report. ] Korean Assoc Oral Maxillofac Surg 2013;
39:9-13.

21.Kim KM, Rhee Y, Kwon YD, Kwon TG, Lee JK, Kim DY.
Medication related osteonecrosis of the jaw: 2015 position
statement of the Korean Society for Bone and Mineral
Research and the Korean Association of Oral and Maxillofa-
cial Surgeons. ] Bone Metab 2015;22:151-165.

22.Shane E, Burr D, Abrahamsen B, Adler RA, Brown TD,
Cheung AM, Cosman F, Curtis JR, Dell R, Dempster DW,
Ebeling PR, Einhorn TA, Genant HK, Geusens P, Klaushofer
K, Lane JM, McKiernan F, McKinney R, Ng A, Nieves J,
O’Keefe R, Papapoulos S, Howe TS, van der Meulen MC,
Weinstein RS, Whyte MP. Atypical subtrochanteric and
diaphyseal femoral fractures: second report of a task force of
the American Society for Bone and Mineral Research. ] Bone
Miner Res 2014;29:1-23.

23.Yang KH, Min BW, Ha YC. Atypical femoral fracture: 2015
position statement of the Korean Society for Bone and Mine-
ral Research. ] Bone Metab 2015;22:87-91.

24.Adler RA, El-Hajj Fuleihan G, Bauer DC, Camacho PM,
Clarke BL, Clines GA, Compston JE, Drake MT, Edwards
BJ, Favus MJ, Greenspan SL, McKinney R Jr, Pignolo R],
Sellmeyer DE. Managing osteoporosis in patients on long-
term bisphosphonate treatment: report of a task force of the
American Society for Bone and Mineral Research. ] Bone
Miner Res 2016;31:16-35.

25.Lee SH, Gong HS, Kim TH, Park SY, Shin JH, Cho SW,
Byun DW. Position statement: drug holiday in osteoporosis
treatment with bisphosphonates in South Korea. ] Bone Metab
2015;22:167-174.

26.Delmas PD, Ensrud KE, Adachi JD, Harper KD, Sarkar S,
Gennari C, Reginster JY, Pols HA, Recker RR, Harris ST, Wu
W, Genant HK, Black DM, Eastell R; Mulitple Outcomes of
Raloxifene Evaluation Investigators. Efficacy of raloxifene on
vertebral fracture risk reduction in postmenopausal women
with osteoporosis: four-year results from a randomized
clinical trial. J Clin Endocrinol Metab 2002;87:3609-3617.

27 Barrett-Connor E, Mosca L, Collins P, Geiger MJ, Grady D,
Kornitzer M, McNabb MA, Wenger NK; Raloxifene Use for
the Heart (RUTH) Trial Investigators. Effects of raloxifene on
cardiovascular events and breast cancer in postmenopausal
women. N Engl ] Med 2006;355:125-137.

Min YK « Pharmacologic treatment of osteoporosis

28.Silverman SL, Christiansen C, Genant HK, Vukicevic S, Zan-
chetta JR, de Villiers TJ, Constantine GD, Chines AA. Efficacy
of bazedoxifene in reducing new vertebral fracture risk in
postmenopausal women with osteoporosis: results from a
3-year, randomized, placebo-, and active-controlled clinical
trial. ] Bone Miner Res 2008;23:1923-1934.

29.Silverman SL, Chines AA, Kendler DL, Kung AW, Teglbjaerg
CS, Felsenberg D, Mairon N, Constantine GD, Adachi JD;
Bazedoxifene Study Group. Sustained efficacy and safety
of bazedoxifene in preventing fractures in postmenopausal
women with osteoporosis: results of a 5-year, randomized,
placebo-controlled study. Osteoporos Int 2012;23:351-363.

30.Cummings SR, San Martin J, McClung MR, Siris ES, Eastell
R, Reid IR, Delmas P, Zoog HB, Austin M, Wang A, Kutilek
S, Adami S, Zanchetta J, Libanati C, Siddhanti S, Christiansen
C; FREEDOM Trial. Denosumab for prevention of fractures
in postmenopausal women with osteoporosis. N Engl ] Med
2009;361:756-765.

31.Papapoulos S, Lippuner K, Roux C, Lin CJ, Kendler DL,
Lewiecki EM, Brandi ML, Czerwinski E, Franek E, Lakatos
P, Mautalen C, Minisola S, Reginster JY, Jensen S, Daizadeh
NS, Wang A, Gavin M, Libanati C, Wagman RB, Bone HG.
The effect of 8 or 5 years of denosumab treatment in post-
menopausal women with osteoporosis: results from the FREE-
DOM Extension study. Osteoporos Int 2015;26:2773-2783.

32.Koh JM, Chung DJ, Chung YS, Kang MI, Kim IJ, Min YK,
Oh HJ, Park IH, Lee YS, Kravitz B, Waterhouse B, Nino A,
Fitzpatrick LA. Assessment of denosumab in Korean post-
menopausal women with osteoporosis: randomized, double-
blind, placebo-controlled trial with open-label extension.
Yonsei Med ] 2016;57:905-914.

33.Cauley JA, Robbins ], Chen Z, Cummings SR, Jackson RD,
LaCroix AZ, LeBoff M, Lewis CE, McGowan J, Neuner J,
Pettinger M, Stefanick ML, Wactawski-Wende ], Watts NB;
Women’s Health Initiative Investigators. Effects of estrogen
plus progestin on risk of fracture and bone mineral density:
the Women’s Health Initiative randomized trial. JAMA 2003;
290:1729-1738.

34.Jackson RD, Wactawski-Wende J, LaCroix AZ, Pettinger M,
Yood RA, Watts NB, Robbins JA, Lewis CE, Beresford SA, Ko
MG, Naughton MJ, Satterfield S, Bassford T; Women’s Health
Initiative Investigators. Effects of conjugated equine estrogen
on risk of fractures and BMD in postmenopausal women
with hysterectomy: results from the women’s health initiative
randomized trial. ] Bone Miner Res 2006;21:817-828.

35.Manson JE, Chlebowski RT, Stefanick ML, Aragaki AK, Ross-
ouw JE, Prentice RL, Anderson G, Howard BV, Thomson CA,
LaCroix AZ, Wactawski-Wende ], Jackson RD, Limacher M,
Margolis KL, Wassertheil-Smoller S, Beresford SA, Cauley JA,
Eaton CB, Gass M, Hsia J, Johnson KC, Kooperberg C, Kuller
LH, Lewis CE, Liu S, Martin LW, Ockene JK, O’Sullivan MJ,
Powell LH, Simon MS, Van Horn L, Vitolins MZ, Wallace
RB. Menopausal hormone therapy and health outcomes
during the intervention and extended poststopping phases
of the Women’s Health Initiative randomized trials. JAMA
2013;310:1353-1368.

36.Cummings SR, Ettinger B, Delmas PD, Kenemans P, Statho-
poulos V, Verweij P, Mol-Arts M, Kloosterboer L, Mosca
L, Christiansen C, Bilezikian J, Kerzberg EM, Johnson S,

SrkEzo 22xz 855



J Korean Med Assoc 2016 November; 59(11):847-856

Zanchetta J, Grobbee DE, Seifert W, Eastell R; LIFT Trial
Investigators. The effects of tibolone in older postmenopausal
women. N Engl ] Med 2008;359:697-708.

37.Cipriani C, Irani D, Bilezikian JP. Safety of osteoanabolic
therapy: a decade of experience. ] Bone Miner Res 2012;27:
2419-2428.

38.Neer RM, Arnaud CD, Zanchetta JR, Prince R, Gaich
GA, Reginster JY, Hodsman AB, Eriksen EF, Ish-Shalom
S, Genant HK, Wang O, Mitlak BH. Effect of parathyroid
hormone (1-34) on fractures and bone mineral density in
postmenopausal women with osteoporosis. N Engl ] Med
2001;344:1434-1441.

39.Han SL, Wan SL. Effect of teriparatide on bone mineral den-
sity and fracture in postmenopausal osteoporosis: meta-
analysis of randomised controlled trials. Int J Clin Pract 2012;
66:199-209.

40.Nakamura T, Sugimoto T, Nakano T, Kishimoto H, Ito M,
Fukunaga M, Hagino H, Sone T, Yoshikawa H, Nishizawa
Y, Fujita T, Shiraki M. Randomized teriparatide [human
parathyroid hormone (PTH) 1-34] Once-Weekly Efficacy
Research (TOWER) trial for examining the reduction in new
vertebral fractures in subjects with primary osteoporosis and
high fracture risk. J Clin Endocrinol Metab 2012;97:3097-
3106.

856 st EsR|

Peer Reviewers’ Commentary

Y +F2| 71t A nBAle|Z TIUSHEM SUES2| &
27t 23 ZMZ2 tFED U0 2 =22 15| A
HRl AlZtez OS50l el X|Z2AME & H2lEt 2]
==CF 2 okH|Q| tHE UAHTt SEES ATNSIL AR Al
ZoJsfiof & LIE H M=2 Aol TSt = XEsHA 7|=st

| oplEl e
Ol= UNZTIRXIZT} AlRIEDIE 2iRRE 55101 kP
A HalSIICk B A2 HIAZATU|0[E0| RAIZOR A

AE27 85| ZEF| X

|.|'|
£Q
rr
in}

1o
1
)
i
o
i
i
I
- 2
!




