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SAE AHgStoof gt} Sthes AEAEAE A
wro]l 2FFAAA, A=A, S579A 2 =9
AE 5ol Agshs FAEEA o FAHEY, =
F59AAZE bisphosphonate, SERM (Selective
Estrogen Receptor Modulator), estrogen, calcitoning
o oW THAAFAZE RAFN T
(parathyroid hormone), 4432 Fo| i, FA1%
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Calciumz} Vitamin D

Calciumid #7} ¥4 =(BMD)E F7HA Xtk AHLS
A el glovt mwa AL Faths $uE 2
Ax geb, E# calcium B5 3371 235 AR
of T3t glont Ao FRaAAL b wehd

calciume 3 vitamin D @ St}
A ARg-stofoltt STh-FSA =4 W
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* FAAA: MW
73 A T FAEE 194
Addistal o)y et Fikel s e AH st
Tel: 82-53-250-7267
Fax: 82-53-250-7205
E-mail: min@dsmc.or kr

LA = 2

19943 NIH Consensuss 2o 29 1200~1500
mg/day, 654|7kA]2] 4491 1000 mg/day, |7 0]F-2]
o] dojit 654 o] =219 4§ 1500 mg/day?]
calcium A #HE A5G},

Vitamin D @] |4 calciume] F4-o} 21742] 29
AM = oA calcium AGTFE EFAA 5 calcium
SRRl Z1odeta, AR5 715S FFAIA =2
73] 9138 A Bk oz} 259 $SE WA
tob, 8HE AF AR 400~800 TU/dayo]al =glolut
B =Fo] A2 A4 &S SUlstofof gt

Bisphosphonate M| X{

BisphosphonateA| A= osteoclast?] &A1& A5}
osteoclast®] apoptosisS 57HA171H, osteoclast] 2H&-
< A3+ interleukin-69 22 ZHAA 7] 2L,
osteoblaste]] Z-8-5}¢] osteoclastg A= ¢lAte] A
ARS ZZAA AF2 2 2 bone turn-over rateS 7HAA|
Edl=

o] 28t bisphosphonate AAE Foll= etidronate
(Dinol®7} Ald WA 7 E e 1 o]¢] clodronate
7} k. A2A|th o] bisphosphonate= alendronate
(Fosamax®™) & pamidronate (Panorin®) $-0] 1o A
34t bisphosphonate A|A| 2% risedronate (Actonel
®), Ibandronate (Bonviva®), @ Zoledronate (Aclasta®)
7} QAL HZoll= alendronate € vitamin D2 &
FAA Q] Maxmarvil®, Fosamax-plus®5-o] 7j2x]o] Q)
tH(Table 1). o]& F v|=9] FDA 518 w2 F52
alendronate, risedronate, ibandronate, zoledronate 7}
o olg AAE FREE T7MAZ Bt ol A
=4 9 HHEF2HE BT RIS A= FeE B
1531 9l o ibandronated] 73-$-oll= o} 2 @A F
AE FAANYE BAE o4 gty wekA] olE

bisphosphonate AAE-L #7 & Stha52 oy 2
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Am, 2e2ol= HUY EOTE, $4Y FheTe
first line drug® 2 A5 £3] 7]& HFZHo| Y&

Ft}a= 3kAajol] a3 ot} FEofHhH -2 alendronate 2
risedronate viY =& dF Ul ghH FFF it
ibandronatex 19| 3H AT+ Fo 3}l zoledronate
© Aol A Fofgint,

Bisphosphonate®] {280 2+
gastrointestinal irritation, increased risk of electrolyte
unbalance 59°] oW, =E7]|=3}A W mandible 2]
gt RaE g,

erosive gastritis,

osteonecrosis=
1. Alendronate (Fosamax®)

x Al A2AM ) bisphosphonate2A] 10mg2]
alendronates 3\ 3%t Fof Al HFE4-L2 47%, 1HE=
AL 51%, Y8 FIHL 48% A2 o, 955 &
= 8.8%, HEAY SUEE 5.9% T7H71E 2%
g =1,

Alendronate FA4% 2thE59] B9z 2d%
Al HFFA ] Mxr} 89% FHastArks Havl gk
T2y alendronates ZATFo Al 0.7%4%Fo] S5
+24E, HAE, Aasd W &t &0l S A
StEER FEA 200 cco] W2 %o &34 A H83t
ofof 3tal FEF o] o= 3087 FEAFHE A5
of sl YFHA Aol AeteE FoF & 13
of AU A= A E A8t kA7 A =R A Fst
© A& BAstodof sh= Tl o] gl

l:] (e}
307+ o

2. Risedronate (Actonel®)

Risedronatey F&4 AA| zHg-o] 7alaL ka7 ¥ol
@ 22 A alendronate Xt} ¢4 22H-go] A F o
2 &2 A3AIt bisphosphonateo|t}. 2FF4-L 36%,
232 27% A7 A7 Bk oo,

H74d ¥ sves, ZHREE fE Sves, 94 &
s 25l AME & vk B8ihEe alendronate

Table 1. Generations of bisphosphonate

DEE 2R ZUSS A= A

Gl

Hr} ZbAsto] oAl H 4 303 ol H8SHAL B
SHE Foll oW Mt SAEolY SR AHATE F
&2 2417 oA A Fgsh =t

3. Pamidronate (Panorin®)

W% $7tad= 474 bisphosphonate9} ¥| 23}
U}, fever, flu-like syndromes-o] YEbE 4 931 u#4
=40l v A= FFol thaliX = o} A &g Harr} glo
1} o4& bisphosphonateol| $]78733l7} gt -9 FAA
2 A8 5

4. Ibandronate (Bonviva®)

5. Zoledronate (Aclasta”)

1] 3 Aal FAFsH= A A ZA] Paget diseasedl|F
2 ASSIEE F7lEol9le X osteoporosisol &
A E S 3

6. =X AL

Alendronate®} vitamin D¢ 34| A 2 4] Maxmarvil®
(alendronate 5 mg + calcitriol 0.5 mg) ¥} Fosamax
plus®(alendronate 70 mg + cholecalcitriol 2800 IU)%

o] 7Rt ¥o{glal alendronate?] SthE5 oM 2 X5
&3 vitamin D ¢] 85 FEE FATOEZH 117
fdx}tﬂ]/\i vitamin D¢} alendronateE W& 283} o

EAZHE sl 45t

Generations Example Brand name Antiresorptive potency Route Dosing regimen
) Etidronate Dinol 1 Ord Daily
First Clodronate 10
q Pamidronate Panorin 100 Oral or IV Daily
Secon Alendronate Fosamax 100~1000 Oral Daily or weekly
Risedronate Actonel 1000~10,000 Oral Daily or weekly
Third Ibandronate Bonviva 1000~10,000 Oradl or IV Monthly / 3 Monthly
Zoledronate Aclasta 10,000 \Y, Yearly
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Calcitonin

Osteoclast®] 285 AAsto] 2HFTE AAleh= 9
2 nasal sprayA| A e} FAAL] F 71A FEj7} Qlovk
u| = FDAS|AE nasal spray form%t 3715 o] Qlth 1
24} nasal sprayA| A= nasal congestion, rhinitis®] -
Zgol 9long 2719 spray¥ 2719 F9sHE 29
intermittent therapy7} &3}& o]t}

Calcitoning 24 5=7} &37} alendronate 2.t} &
shal =4 AP FAE HAFFHL 31% ZFAaAFH o,
H| A 324 0] o adtof thsfiA= e 23471 ek,
I8y calcitonin&AH A7} FaH7) gloeve FA =

a5 AFEA Al AHE 5

SEZEX=E
(Hormone Replacement Therapy: HRT)

Estrogen®} medroxy-progesteron 7 AL-8-3}o
73 7] 522l vasomotor symptom®] &3} & IFthyE
o] ddtell= a7t oyt ek, s, AE A
H2ZL  thromboembolism®] $]3A] W&o Fr}a5o
dulolu} |22 2o g 2 A} E K| =},

A7 % 5 ool HRTS Al=e 730 3% 2 v
2o WEE BAATIE BHh Aot A7 5 o
o Foll= ¥ o]5e] glor HRTS FTx=ol
I 2%9F A9 skeletal benefitE 25 &
HRTE ¥ AlZsHH PAstofofst= A%
goerg F7 postmenauposal symptome] Mgk 7

$oll ARg-ghet

>,

N,
<
oM,

SERM
(Selective Estrogen Receptor Modulator)

Estrogen receptorol] Z2§35}e] breast9} endometrium
o= antagonist2 ZH8-3}31, boneo|} cardio- vascular
systemol| & agonistz &3t TFFE FAst=
cytokine & A= A A ZA raloxifen (Evista®)3}
tamoxifene$-o] 9

TUE S7tAAE estrogen®tt Rt HFEH e
30~50%0llA ZHaA7Iu vl HF2d el tig 2= A
o] IR ¢kl breast cancerys 70%”, cardiac
evente 4238} 2 4 thromboembolic phenomenon
2 HRT9} FL3HA A= @4Vo] o] AgH oyt
ool LYPToN ShEFA FFEH Aol A}
|3t= Zo] AR Hrt

Parathyroid Hormone (PTH)

A5 288 200290 W= FDA 5918 w2 oF
E2 4] osteoblasto]] 2H83}o] osteoblaste] 5= F7HA]
7131, osteoblast?] activity®= ZZFIA]7|H, osteoblast2]
apoptosisT THAA|A, AHRA o2 & JPAS F3IN7])=
new anabolic agent2A] teriparatide (Forteo®)7} thx&
Holth, FEE F7ke} =4 A9 A B 2t
Row HFFA ot ads YFEo] Yo HHFH
Ao Atade ofF] YT HA Lttt FAEE Stk
o= A} & 9)31 = EoJ7} alendronate -8 &
o a7t Fop. S wstA o = FALgtt

ol

Strontium ranelate

Strontium ranelate] ZHE-71 4L A& dajA YA
¥ 01} pre-osteoblastic cell replicationg A=3}o] 3
A& #5313 osteoclastic activityS 2 Wl st AY
osteoclaste] £3}E vla)sle] T2 A5t GER
AR Jom HZ ATl ot 1649 ] HAB 7] =
o33 $Atel 2 gme] oral strontium$ 3\ Fof A] &3
9 ulHEe] FUEES F7D, A5 PR
41~49% A AT, 138 FA 9] A= FAAT]
T A0 By Jup? Rag o 2= HAL T 5ol
A 9o} At AR ¢rol bisphosphonateA] Al
£ AHE F gle 8AE0A A 5 i

FBF AR A ARARY AFPEEe THEF A
A E ol 34 ALE AT 5 glott T Evhe o} 4
2 g B33 A2 A B Y20k S8
shul @A) Bejol B FrhEF oFRe FolHAL &
Aatolo} sto] BrhEF obBe] Folrke RUT AT
= Ho] 91 erovt 4 34 ol ti7l 5 =St A

5ar i,

A= EvhasA 1 3d 2438 oA 231 =49 4

2 9stol LEAM, Hola
¥ calcium 2 vitamin®] 7} 5o 5& RE 312} 4]
Alggstal glom EthdF AE A5 FAl9 Alg2
bisphosphonateA| Al 3t}& Aeisto] A-&3taL 9lo
W zFAI) 2FE2l ibandronate B3 zoledronate A A =
gape] WMol 91510) AFgalaslny.

Calcitonin hip fracture?] risk-& ZAA]F1ct

rir

A7
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Table 2. FDA approved medicationsin the treatment and prevention of osteoporosis

Agents Route Spine Fx Hip Fx Side effect Comment

. S Minor Basic

Calcium/Vitamin D Oral + ++ Gl trouble Treatment

Alend oral ot ot Gl trouble First line drug
endronate ' Irritation/osteonecrosis

Risedronate Oral ++ ++ Osteonecrosis First line drug

Ibandronate IV/Oral + ? Osteonecrosis Monthly

Zoledronate v ++ ++ 5ever yearly

Calditon 5 Rhinitis Effectivein acute
citonin Spray * ’ Nasal congestion spine fracture

) . For high risk of
Raloxifene Subcutaneus + ? Thromboembolism breast cancer
Parathyroid Hormone Subcutaneus ++ ? Slight nausea Not available data

Byl gJoi} A3 BZo] Q= A H=ZTAHL Tl 7) Chesnut CH 3rd, Silverman S, Andriano K, et al: A
2329 A9 calcitonin®] A}2-S 183 = 9 randomized ;;Iial of nasglhspr;))/rﬁler:on calcitor]in qun
. . . ostmenopausal women with establi osteoporosis: the
SERMA|AI <] raloxifene’= hip fracture] risk& Zr2=4121 Erevent rSCurrence of osteoporotic fractures Etudy Am J
© Hiae gloy 89 Aol e AP dA Med, 109: 267-276, 2000.

£ 188 4 9}, parathyroid & 223} strontium A A= 8) Cranney A, Tugwell P, Aduchi J, et al: Meta-analysis of
ks 2135 3717} 9o gt Ak Table 2). therapies for post menopausal osteoporosis III: meta-
analysis of risedronate for the treatment of postmenopausal
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