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I. IRV aIR=—)\—DEFELEN

1. EFIBHEFEEIE (medication-related osteonecrosis of the jaw, MRONJ) DFEs

2003 4F Marx (XS HEORFHIRE AR A& % — b (bisphosphonate, BP) ##H|Z i L T 2 EMEE B X O
HUERE BE CHEATEO ST TE S 5 2 L 200 T L7z Vs 2004 4F Ruggiero 513, R E#E1 BP HLH
R OFHBEEE CTOHREEMHED 2 VIZHEHFERIR I 52 & 2HE L7 Y, Hireceptor activator of
nuclear factor « B ligand (RANKL) ¥k TdH %57/ A< 7 (denosumab, Dmab) ##iZ, BP #H] & 128 I
W OVEHBET 2358 7% 2 72O FFEAIE R L 2w EHE S TW s, SHE SRR 2BV CHEE L )
H 3N/, BP #AIZ X % H @I bisphosphonate-related osteonecrosis of the jaw (BRONJ). Dmab #H|I1Z X %
$ D13 denosumab -related osteonecrosis of the jaw (DRON]). Z ®Diji# % A&+ T antiresorptive agent-related
osteonecrosis of the jaw (ARON]) & FHEIL T\ 7225, H 72123 ¥ A= 7 (bevacizumab) % A = =7 (sunitinib)
%o O MRS T AR B SR 4500 X 2 g B S s S . 2014 4K E e SRR T 78 B 4%  (American Association of
Oral and Maxillofacial Surgeons, AAOMS) ® K Y ¥ 5 v ~_—,8— (AAOMS 2014) ¥ TlZ medication-related
osteonecrosis of the jaw (MRON]) & & # SN, 2016 FOHARDE Y ¥ 3 v ~<~—— (PP 2016) ¥ T
ARON]J O & A L7225, BUETIZ MRON] 23—#: & 72 > T& CTw5b, BP BANIHEG ROV (18,
L 2Hd 50 14) BAMHE SN, BARTHRODOATIEAR L, FEREAS M TETWDS, 7, BP#
#12> 5 Dmab #A~OY) ) B2 FEG I L T 5, FFE BIRRREER & FRIEHERO T2 7V 7 o
7 VEAETAMAZ LUF yHROTEY X< 7 (romosozumab) T FHGEASME SN TB Y, FHFHEIIC
B %A B L2 ORIERBIZZHILL TE TV 5,

2. ER%TMRONJ BT R > a>N—N—pLa> 2 HZANX—/N—

INFEFTEHINTELDRY Y a v R=IN=DFFENT WD, RIETIE 2010 FITRADOKRY ¥ 3 v R—8—
AHAT S N7tk 2012 4R ICET BRI IR S 7z 2 D%, 2016 4FIET S (PP 2016). 2017 4EIC RS
72" 2@ PP 2016 I3 HARB# S, AATIBRESS, DARBEHUMSS, AARRERY S, BARDEESE
F. HAREBROPSFHERO 6 FROMATHERERGRZAZIC I 2 — W E L TRES Nz MElIC S 725 Tid
KEBOESR, B, A7 -7, VAZHET, WHFEICHLT ThETIEERSI N T2 IS &, &R
RCEEE SN T2 BAGEHA NS, 2018 415 WIPEMHIHE I B # 3 2 5HE 85 - daatisk (EERIER
FRIRIS~ = 27 V) ETRY R shs,

AT, 2007 4RI AAOMS 28K Y ¥ g »_— 88— %56 LT LSE, 2009 4, 2014 4E1C7 v 75— &h Y,
2022 4EVIRHIRASIAL S 7z (AAOMS 2022) 0 Z DI, ZWAIC X 2 EEE T Y £ Y H RICHEDSVEY AT
FA v LY 2 —fERAT 2015 IR EBREEAMEEIC RSN T, E51T, 2020 412134 &) 7SSV
ZoB X OTIERBIE 4 Y, 2021 4£1213 European Calcified Tissue Society (ECTS) ¥ A3Z N ZNAE B IZH T
HIEFUABINa vy RAZ2 T LOEIRERTIL TWwb,

3. KR 3 ~N—/N— (PP 2023) D4FEs

PP 2016 TI3FHHIEDIFFRIE ARONJ & Sh TV AEY ¥ 3 »_—s38— (PP 2023) Tid MRONJ & L7z,
MRON]J OZWrZ BT, BN - IFEBHENRETH 5 A7 — T 0 3Bl (BHE M) 2L S 2w Enb,
SEELTIIERTIOD, B - Bt ohh+ 2L & Lze 72 PP 2016 TId A 7 — VRN RIS 1
TWiz2s, BIEH & LCTHfRZkr 2 it#i L 72

BP #%] %> Dmab 5], M&FHAMERICMATEY X3 T Lo 72 HiHEH1C L 52 MRONJ b G S hC X7z,
PP 2023 Tix. HEBI. SEH PG B OE WS B 2 AR TORPT O MRON]J OFEAESAE % fi A - Flik L 720
P2 12 U & LSRRI O FHIREDORIFICOVTIIRZWHE R HEI RSN TV Ao 722 85, K
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FRBERIVATFIT A v 7 LEa—%1Tw, BUIRTOZEF Y 225D IR IR L72. PP 2016 Tld, A5 —Y
LIZBRAFI G A 7 — ¥ 213 F 3 BRAFMEHE 2 AT U B BICN U CHUR SR EE B X OFVEH G & E 58, A 7 —
TV 3IIMFHERA E R IRIE L L CGRERE N5, AR AT VI IS TARINEEIE I TH L L) Y
FUYADERLTWD I ED 5, B LW IEHRENEZ L L 720 MRON] OFBiIZE L CIZERERHEEEAEE TH
% Z L3 PP 2016 TH WL XN T & 7225 PP 2023 Tl IR R 20T E 0 & OB & OBEHE S S 01
WAEDE L., EEEESEOFEM Z IR L7z,

I. MBRONJ D2

1. ©H
IR o 33HH %72 L7234 MRONJ & #ZWi§ %,
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PP 2016 Tlx. BP #%#] & Dmab ##] (i % &+ T antiresorptive agent ; ARA) I BEIZRIET 55
BEETH o720 HETEY A TRMEFTAEMEETH LN AT, A=F =7, WEHHIZHETSH 5 2
FRLFH— b, ZRXTY LA EFRIDIHIEE L R 2R 0BRSS B L2 5 ARAS TR,
COHRBOREL A REEHIE (BMA) »5%2% [FEANCHET ZHEHEE] L) EDF T, MRON]
ERAL7ZY LA L. ARA T 5 BP #5] & Dmab BAIVAKBOEL 2K TH 0. Mo IEHNSAEFIH S
PR ENLE D00, BHTORIELZEMTERBEZ IR — PR T4 30w, 5% OWHREEMNTS
To T TV ADERIPLETH S,

O FHEMZERDLYMIZONT
S WM L. B B Rt 5 L v ) BRUL, — Ik 2 1Z Lo & T 2 BRI & ) REHIEFRE ORI O
kR % SHEICEW DD TH D, THE ABEEOHBICHT 5% L OMEIEM S, BWEEIRTIICT T2
AN AIRE D TAE L COBIERI Z T 5 X 9 10k 572, LA BHBEREZEDZVIES (WbWwbATF—Y
0) PELKHFHETHITLND, SHUNTD, FBLHEIRA L2 &5 5 B 5 2 IR O 2 VB S A S
54713 MRON] LB TE 52 L 2 RBREATHRTHICE 72,

© UGN & ARA OIBFEDE % o 72355 DR
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O M - EBIHAHE (WDWDBAT—V0) HEDKA ZIRiE
WAENE - FEBIAHZ DD BEFIEONJ ISER L2V EOREDNDH ., BEBWE RS2 VEIWET 5,
— 5 EAEE - FERIMBRA O W, W ORI CRRHRE OB W T D PEIC MRONJ 2% > TWb 7 — A
AT HOTHEEERT D, TOL) Ry — A&, BEDD ) hitlig %, BHigoIRET, WEEMoEIZIE
W REE (FHEEE) PEAETLEEZONL, COXIREEZMELZD, NEZBICHOAKET S &
MRONJ \ZHEAT S 2 B8 h3d 5 720, MR ICHBE A B b 72 A IRIE L, SR BRI A C O BB R DO MR D
YF L, WRZEED TR RRBSENLETH D,
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BRI R AR R ZE TR DI RASEE LRI R TH Y. ShAFEEL 2 ), MRON] 25584 - H#IET % &
ZEZONT W5, HBBEHEAILR L 7B ICHAHABET 256550 (MRON] OB L) Thsk#lE A k0
MRON] O J5H & E—#IT W 2 2w (BR1)o MRESHHZZ B U 728 J28 b R0 3 16 1 o Al WL, AR 93 I 8 22
ZAMRON] © Y A2 27 {1 L OMED H 2 Vo MAHEM OB WAL ZEW 2 YA, ARG OWEIZ XY
MRONJ DY) A2 27 I3ME T2 L OWiEDH 2 ¥o WRIH, BRIFE D 2 I3 P A A Z U3 E PRI AL
2L BA5 BRL W 2 5 & A REm ok s L ETh s (B2).

BRI AR 0D ML JEL R B 785 O R AF S MRONJ O PIRAT R & S 7253, iAo IE 1 BP A ORETH )
FRAATRVEOWELH2 Y, KEEORMRFIZEREAENS 720 TH Y . FHICEHE ARA 5 8
BICHOND, ZoO%A, I RKERSEI ), 5%, 5 MRON] 2 BIET 2440 5720, FaBl
HeET 5 (B3I,

NS X ARERB X 08 T < XARIRTIE SBIBEPE PR, e i gl W R AR R o & Mg (Bt
AHBE TR K E 2 X faEBEG) BXOEHREHLEZ 0I5l TXETH 5,

2) CT

- CT 3 M u i t, BB OB, W oak, S oike, THEORE, EAMEROREE, Lk
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- WAL LS O ] PR AL S RN T BE T & 2

CT 3R A DBZALZBFEIE LB AT =V 2, 3THHTH %o BRUFERBHEAL, &2\ I EEE - il
fLREHOMIZ, WE - HERFBEOS &R, R) PEELBGH AL %25 (R4), CT 2z w7
MRONJ (2B 2 B O Tl BRSO & 4 T2 X ) FPHRIED L HRENEH S hTws Yy 2A57—v
3Tl BER N OF WAL - Rl EAR, LSRR 08 BlRE © S RIS S0 TR T RO R
TTFHEOWYBIIEZ 50 LHDBERIKTHE OSSR ONDL ZEDH5 (R5),

MRON] O F4lifr b & CT fr i 2 Feehies) L 72805 Tld, CT IS X 2 drad D #i PR X FERR O #EPH X 1 @& /NaFAl T
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3) MRI

« MRI 135 #80 JAE R J& PHHRALRR 00 S5 9 X i BH O GFAl 12
ERRSEEDN LD X BER TR SN WA ICEHICEHTH 5

TG G RO WA 2R ERAEIR TH 5 Vincent JERE 2T 2 A THHEMZ L L Hifl X BmigE=e CT
TOBWDPWERGEAER D 5. L Lah S, MRI TIIFAEZHSWEETH 5 HEEHAIE DN S D HH
X ME 5 CT TRERM SN WG, MRIAHER S NS,

PV BE O JAERFAINC IR IR T % STIR I X 2 BIRBEN T2 s BB SIENEEILD A SN2
& TG TGS, T2 H#AGB L OSTIR THES & 22 (R6) ™™, BEBELIAT 258121k, Tl
SRR, T2 W CIRAE 5127 50 MRI TlEE &N O 2 WG R8I R 5§ O 38 5 5 0 BLRE T O FHii A3
HETH D, AT —T 2, 3TREFEHLZBMLRBERELDL D570, BETHEZGR~ERETLEETLY
—R 5L %5,

MRON] O Flir i & O TiE, MRIL Tld#/haFfl & B8Rl 2SRIE L. AESMBEER W ol
EENTWs 7, MRI % v 7= H#k AT B R8T © & % dynamic contrast-enhanced-MR bone perfusion %
ultrashort echo-time magnetic resonance (FHZEFBDFEIZAHNH D Lz v #7250 Tld MRI O35 #0#
W% ADC (apparent diffusion coefficient) fEAS, % #H & 5@ WEREO MRON] & % X515 2% D
HA L OWESDH D P,

X6 A;CTTRBEE. REBICHSHPEEEMREZEOEV (KH),
B; MRID STIR&GTIIZEBEASES 2T (),

4) MBEFBA

By F T I 74— 3HFEHMEOZBMIH SN TE A, 4 SPECT Wik % v 72 % &5Fii (Bone
SPECT) #°W#1Z7% -7 2 & TMRON] OB W *™™ R 25—V ¥ 7 ~OIGH ™%, YIKREH o #%E >,
MRON] O RMEDET=41) ¥ 7™ LB THHAMA S I L TE T, $72. Bone SPECT #
AW TREZHIATOERZHMNIL7-& 2 A, BP #Alo¥ 5 & HIET OERMMEICHEEIED bz, F
KM BP BAI @A T X 2 RS D B 7

PSS OB TR S 1172 Bone SPECT/CT % PET/CT T, F 72 X #H/{R CTIIMH TE 2RI E#R
ICXBHEMBRONBHEDH HA. 2 MRON] Ok ETH V. +042BEILETHL (B7)Y,
PET/CT 2B W T, FHE BB U R 8E5E L lb-XT MRON] T® SUV (standardized uptake value)
EENWZ EDERMENTEB Y, 72 MRONJ 2R 4 S AEMEER (Hyperbaric oxygen therapy : HBO
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L) ORI R EA PET/CT THRETH 5 2 LA xhTwns ¥,

K7 $RBEREESIIERE, ¥12 6 F4£0O PET/CT B Cl3 AR LBEARIRICER 23D
3 (ER. &), ZND4FE%. £H5GHBOBEMICIA _LEZEIC MRONJ #iE (HE. %K),
4. FRIBHAKEG

MRON] O FFEHRRIE ORI L TI3%  OM7ED 2 SN T E 72, WIIZIZ BRON] & — eI 2 & Gu 1 5 il
&R0 U R E BT AL O R B S D e, F D% T ) A< 712X 5 DRON] b & @72 MRON] & — kil 7 & e
B B WSS BIE O B ARG O I OW TR SN TE 72 DD, TROHDEWEL BT 5 2 &8
T & 2 HFRM 2R AR IR 2 T v, SRS MR BRI, &G & HBED B ER A FERD D D,
RIED B Z Z T D0 & RIMEE TR CHAAE OFLEZE) b, S HIIEHEFROFENHEE L S DFEON
TN, B LEINLOMABTLENL L LWL D L. ThbE, MIKORIGHAL., HHETE RO
FeH L AEF IR 2 E0 7285 . BREDOHIMOENEIZL ), F—RKETHLLHLWAMGGErET S
EHhS, WESHEETSH S L AZBGICHEL v,

S 52 MRONJ 2B 2 H Y OPGHE, . RIERED SIED W AR P E S AERICKE B r T T
EEZEZOND, L2 T INHOBERICHT 2MEDA 5 % fiE REARDSAD 2 WiliFIZowTid, £ s
DRERZFHEIZITAND Z L RERTH L. T2 FUEPHLHEREZ SN2 R — M EHCIFZRECR D,
BERVPRRDEFDSHEIZ %5 LIZRS v,

I, E. ROGEE A MW, Actinomyces. WEMINE %2 $5EEIC L CTHREOFWHHEE 23 MRON], H#idk. T
SR PEFH S BAE O B R 2 3P L 72 & 2 A, WBLHERIT RO A TIIRBEOHH TE o7z ) HiENDH
%, AR LR OBWA e SNIEB E A LR TH S 720, HIERIIRES X OBIIEATR VLA
BRHRE LTl EZOND, —F, KEB LB D7 EEEFHEE 2 AT L EITHRETL
726 121&, BRON] TUEH A AR E WlEMlae, &Ko 5% L 720g Ml Bl 2 2 L imiE En T
X727, FBEOHTLIZ BRON] OB EFIMICE W THMESATE ) W B0 ITm2 BT 24 X724
HREAST 70 B FNAHRIEHMRERIIB W TIX, 29 LRE 25 MBI ED BRON] OB EEE L 72 5 1]
BV H S (R8). LAL. TH5HA MRONJ ICHENLZHIATH 202200 TRiEHRAsH Y ¥, S5 YD
BHBEPSHETHNEEILDEEVD R Z 2z o, FHMHXEEIITONLIRETH b,
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5L TR REEIE D 245 &5 O3 CH 2 K3 2 53~ — 7 — oG AL S hCu v B E~ — 7 —
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M. MRONJ OURXIAF. FEXHAZ-X L

1. REICEDHIUXVAF

MRON] FIEWCRE D ZE ) A7 W T2 FIIIRT o ARA OG5 %2217 T2 BEIX, 3EH BN 1= /i K 1.
SHWT. BERMERD DS E MRON] DFFEY A7 DL 25 2 EMHRE SR TWS ¥ Zh b3 xTIC
BOTHBELRIEFT Y ZA2HLTWEDITTERVD, VA7 WTPEEES - 25813 BREFLETDH D,

SEH B R F-Tld, BP #A Tk m AR MU E X ) SIEMEEAYE <. Dmab #5125\ T & [k [0 2572
INTVD, /2, BREGEIZOVWTH FHE ARV TIZB W TS B 5 12w MRON] 5§41 A
23803 % (W MRONJ DREESFE 2 Z) . $72002 27 L0 2 F VHAKRD T Y X~ 7 0B bk i 555
MR EREE, FovrFFr—EHEE, mTOR HEHR, FVvaarFaf F, X b MLFH— MIOWTIE,
TNENHAID 51X ARA EDOPFHTHRAEY A7 M 5 EHMEIN TV DD, Wi EF iR case
series DA T, KB IR — R ¥ F 4 23O B S T 2 REEBRIEAHTH 5,

BFTRTTld. % < OBESB X OSBRI 3B W Tl &G & MRON] 584E & O R BRI EShTns ©
TN Zofzw, TR AREOR R W RN, RARHE, BEEHK. 475 v MEHkR EOHE IS
JET 5 EGeEB BIEX. MRON] OBfER Y A7 WTFTHDHEVWZ D, —H, WEIZ LD L T2 REMEEHEHE L,
ek 5 MRON] FIEDRAD A X M & LTHEBEINTE 72, LA LIKEOBEIS & 72 5 3O B % R RS
B EOWEEEOSZ I3, §TIHEBICMEREZE-> Twa 2 EHE L, HOE TR 721 % MRON]J F84iE
DELHERTEZVE VDR TWS ¥ AFHATIE, T CIHREATNICEERNIC MRON] 2 58ELTH .,
PRI X - C MRON] 2"BHAEAL S 2 7 — ADGFAEICEEME T 22 2 L Lz, SoZ ki, KT 27
BRI T 2 —DoDFRIZ R B Z RSN S,

FERBANME DR & LTy AMA 2 s LR 2 100 3 2 B R 2 &), PRk, Dbk, JEEm
MOBFREDIEAED D B * M, TIEOKHMEL LT, DEEHBIHE . MR LIS X VRS BB Z ST e
FIF 5N D, FFEENEICHEHILAE U7ef. BRERHRNICHEE SN TV RWnzo, NETEERLEZELL TV




EEZOND, HHMBIIZOMEEAT 2WEEMEIC X % &% 2 L MRON] O EREILIZD 2055, fFHH
FRERE LT THALHEI D DFIEHENT N EPET o5, Lo L, BRI LI UIZHEMTIEZR <,
TS B VIS MRON] 2856535 2 2 b o

EHRTE LT, BRFERHCRERD, A LERMPoEFIX, HKEDO I Y o — VIREREG-HA], gLt
T AP T 72 L1 X Y. MRON] OFAEY A 7 BIN$ 5 7, 7, BREHEBIIEO) TF) ¥ 7H
FESND 720, BEHiE BMA) OFSGICL ) ZORBEISSIHILZOEEILETH L, T2, BED
H MR B R i & v o 72 ATEE I S MRON] OFEEY A 7 2K S € 5,

BIEMERE LTt #2125  OfIE T2 R0 MRON] ZIEICH S L Tw 3 Ll LT A 25 IEETIE, I
B AR M2 1 L Tw5b VEGF R RBMS3, EFEATLEbNb SIRTI Loz, FFEDBIRTIZ

BT 5~ H (SNPs; Single Nucleotide Polymorphism) 7% MRONJ FEAEIWCE b o> T b LRI N Tw
za) 48“’50)0
%3 MRONJHAEICEEH B U XIEF
cEXRZARZ—PBLVTT/ZAYT BEE SHE>EAEZ. REREE)
WX LOXFUOHRAFRF OTVXYT
M E‘ =N = S b i *% EIsH:\ =3 %#\ 2 -t %SH:\
s S T nE I*_-:"HEE% FHRMREMEEE. NEHREEEE, FO X F—CEHEE
mTOR FHEE
<JaajFaA R
CREMFEE A ML FY—F, mTOREESE
AR RERZE, BBEESER. 1075 NABREEDRBESICRIET 3 B4k
=51
- REMERNEE (k&)
BEF - OFEEREORR
- RNEEHEE. BAKERES
- BPFEERHL: F5E  (47-73%). EFE (20-22.5%). LET5 (4.5-55%). ZDfh FHEEHE.
OEEE. HEEHEOREDELE
- BEIRIR
- HOREARER @EMIVTFYN—FX, BHVIYF. 1 —J L U ERE)
LBET - ALERHROEE S .
- BRHEER (BERMLE. E4ICDRXRZ. BN 1Y MR)
- &M (Hb < 10g/dL)
- HEEIE - BE. BB, BB
EHIGHER - VEGF E{n¥F. RBMS3 &Ix¥. SIRT1&{EFPD SNPs
2. BEAHD=ZX L

1)

SBEF TR DA - B FEERE 7

WLAE. MRON] OFHE A H = A LI LT K OIBEFZEIC X 2RI HE SN TWD, ZodiZid MRON]J
FAETFRICHE T A EERMA L EEN TS % JEERIEICH T 2 B ERTIZ. ARAZEICBP (<12
VL Ra V) LIS L B kO MRON] OREZ M L7200, Larl, v7 225y b &
Wizt FaReERS e FERLZ D, FoRBEELSE L. REICARBET A2 L% w0 T Lb e
F MRONJ & FIERICIE R 62V, TD720, & FOIFEBIZEDT 572Dk A ZEIWET VS HE SN TE 72,
ARA #%5 LRI A, ISR 2R L AB R R RS2 B S8 2 T 70 % o, sl & B
B LBASIRZE 2 5 S8 2 70 2 Pk ISR O RN % Rk S LIRS 2 5 s 2 2701 7
o EEFEERIC BT O HE OBEGeA MRON] FIEICHE L2 XH L2 R T EPHLNE R ST, T2 T
TaNF AL FRBEMEEEOM S, WREETIV Y XA 5 EORBEF VY ZOMH % & IS



2)

3)

B VIIAHFERIZ MRON] 84 227 28NS €L ETVHEY L. THHIZEKRNZ ) 27 W+ 2 2510 2 )%

B wz b, LPLWThOERRD, 50 ZAL b MRONJ L 242 UREZRTIZIEES TV ARV, &
% MRONJ OFAE A H = A L DFFBIZANT 72X 5% 53T — 7 OBEIPLETH 5,

MRON] %45 (2 B33 % 4
INE TOMERROFER DS, MRON] OFRERHERE IZEDLRFHE LTUTDOA DX LBEZ LN,
CHOUEFTY v IHE
MRON]J BIED I D F UL FIEA = AL THAHEEZ BN 5, BP #HAIRL Dmab #ANL. KN TEE
@ 5 VI BB OEEAL 2 FIET 5 S LI X D BREA NS E2, SHCEVBOY EFY ¥
FHRHH SN, LB REEHRDOL IR FMBOFMEZA R, BIIZH D 23T MRON] 235 4E 3
%5 T BRI ROV 3B I L. B2 %63 5 & & b ICHEERIC S I X
HEHWRINEFDO)ETF) V72 WIN&E5, SOAHZXLZE VIEFEORBREZIET S 2 LB EER
EMIBOWTRENTEZY, 25 OWFZERRIE. MRON] O RNIZ 35\ THEE M OiF R E AL S 5
DY ET) ¥ 7 IA, MRON] FEE O HLH 2 &H 2 K72 L Tnwb 2 &2 BT TWwb,
- A R G
% OEYWERT, FBCRKETITEELE) e M OREISIE Y MRON] 23%iET % & il L Tw
% 7% In vitro OBFZE T, BRABOBEKK TH 527 F ARMROEIICH 5 ) REH LPS 13, ¥4 b h
A v eFHELRETOlELREI 32, TNA MRON] OFEICEE L &H 2 R-LT0DE LOHENRD
5%, F7a, BRBRAOFZE LB CHE RN+ 74 VAPFEEL TV S Z &R, KIEDERELICHE
WG L 72 IR H Z L R DD, M IEG DS MRON] OFAE7ZT T2 { HERIZH D > TW AT
Aliﬁ;% % 57, 58, 63, 64)0
+ LA A BH
VL RO UBBEIELDET S BP I, £ OERRATHMSHELZEEMNET S 2 L@ ShTwns 7,
€7V Tld. BP 52 X ) S OB RSO NI B WO AR A 25 E S . UMiE B o &
B 7z. F72. BPITEFMMLAEA T 5 MAE N MR T (vascular endothelial growth factor: VEGF)
REBHEL, BEES X CMEHEZIHT 52 L ICX VIEB OB Z BIET 5 2 RS2,
X512 ARA 1&. MRONJ OFFEMIIA S %N AT THAMB SR MK 2 M52 29, < 2
PR IS T4 30T 26 R0 i T B A S M- B0 O 2 T & o2 5 0. Th SRR, ARA &
P 3 % 4 97 26 B 38 R U B 3 7 & OB X 0 5 O R AEAHE /2. MRON] F4E % A2 3 T BEME
(CWIN

MRON] @ J it
% { OILBEWFIER IR AS OFE R 5. MRON] OHERFEHIZOVTIIRE { 220DOHETE 5 R 5 LEND
HEEZBND: 1213 ARA BHENDBEEIREDOHEZ B L CTHERZFET 5. T2DLIEGIRENT

ARA D51 &4 L% >TMRON] 24 L2 DThH b, 2200I1%, ERZMHEDT ARA BRI - IRk
PGSR THIDOTH S, LA L, BEME - BILEOFAEEH L S L2 LTH, BVHBNTLZ L

XD BB RN R R e S LB RER OB ICHER T 5720, TOFEEENT5 2 L 3WEETH 5.

ARA HAIZ X 2 G2 b 2 WEFHIEIZ O W T, BRIICIIHED H 5 RIELE SN THB 1) MRON] O ®
BRMIHED 1 DL EZ BH T OEEOBINTFEHMR IR £ Fo 72 L0 2 RO EPLET
%o



V. MRONJ Q5 E

1. #5275 - FRIANOREEE

MRON] OFAESEEE DO HE A IIIEN & ) K E R ERDD % & ATHMEBREEE T 2 K RS Tl
RSN THEY, ONJEEES 227 7+ — 2 P I2BWT L BERZ LIS 5 2 L ZWEETH % & 0 BEAUR
ENTWD, —#IC, BRRBCIIRA 22 7% &1 X ) DA 22 Sh, MRON] OB W b #iE I fThbhC
Wb 7, FOFIEFRITERK LD R0, B TIEDTO XS 2B SN Tw 5,

1) BP #5#)
<FEH=E>

EHERR G 2R ERESCEIEE SRR IS X 2 BREICHT AV L Fu Y, OB E I T
B33 PO VBOREE R EDENST 5. AAOMS 2022° Tt BRABRB LUV AT T4 v 7 LE 2 — Dk
BRI, VL FuryBaekS 3 fERIZBI %5 BRON] OREY A 713 5% RMICER L. 77 RE2H&HY
ENHBEED2~ 0L LTWwh, HAICBITA2HETIE, SHRERTERG SNZEED 16 ~321% "™ 12
BRONJ %3984 L T\ %o 72, 2016 4E~ 2020 4E 12l b zd 4 ™ Tid. &M BRON]J @ 1 4ER] 0%
FERIE, 10 5 ADH 720 16092 A &S TwWA,
<{LH=>

HERG AR E L Fa YRR A Ny Fa Vg7 EOFEF3HETHERBREICH W 2GRS Th %
B, KRG PR KA E  (cancer treatment induced bone loss ; CTIBL) (2xF L. ‘B HERIE DB Wit 12 BP #
KA SN HEDHENUT D, ONJHEEEY 22 74+ — A2k 5 &, FHEREEFICHBIT 5 BRON] OFHERIZ
0001 ~001%THH. —AOEFIZH SIS ONJ HAER (0.001% Kii) X0 H T bFNITHVREE L
EENTWS 7, AAOMS 2022 Tl FiRRER O H12 30 & A HERE B E T BRON] OFE Y Z 713 0.02%
~005%TH Y 7T LRI ERINTBEZDO ON] DFEREY A7 (0%~ 002%) LFBRETH S L ORMEIIR
ERTWD Y HATIE. JESEHIE O BHEHEIE O 58 FE 578 0.0004% Td > 72DI2%F L. K& To BRON]
T2 0104% & s LT Hiiesd 2 ™,

HADOL £ 7 h57—% %EIfTbN72AE TIE ARA 285 S 728 HEE B H © MRONJ O3 22.9/
1075 MNMEEREENTWE 7y — T BROPEABHEEORBRE™ X2 L, BmHED &7 MRON] @
FEAEHE FULHE LT 0. 2017 4F 4950 B, 2018 4F 5960 i, 2019 4F 6,909 FlA I S, 2019 EOHIEEIZ
2017 SEDR 1A TH o 720 HAD AL D 1/20 % 530 % L L T47 b 7z 2018 4E 70 & 2020 4E @ 3 4EH
MRON]J #i4: ™ T, % 1,000 #0 MRONJ 2%t S 72 MRONJ @ 53.9% AMEHE ARA 12X 23D TH D,
ZD9H b 855%7 BRONJ, 145%75 DRON] THh % 2 E SHiE XN T w5, HADBEARZEOEBRRAETD
[ I R o H AR 2K D MRON] OM|EHHKI 2 TR TH - 722 &6, T TORAEIHAROILIR 2 Bk L
TWwWbbDE#Ez %L, bHMETIREMRETO BRON] OFHFIEDEMK 2500 Flixd 5 LHEH S ND, £/,
LB OHE™ Tid. ARA REHOBEIZB T 5 ONJ O—4EHROFIERIZ 10 HADH720 51 NTH - 720124
LA & BP B TIZ 10 HABH 721D 1355 ATH LI EBWME SN TS, ThHnZehs, bHEICE
\F B & BRON] OFEFEFIIHOK IZHARTREWITRED RIR S 5D,

7 V7 OMETO BRONJ OFFERZ 5 &, #E™ Tl 209/10 5N LWk L FARETH S, —H T &
P50 T 735/10 HNAE. BB Y TR 262/10 HAE L B OIRIERIHE SR TWE, 7YV 7 ATIREN&E
BRONJ OFIEZRDEH WITREME D & 2 SN 525, Bl OME R, ST 5 2 I3 L v,

CTIBL 12317 % BRONJ ®FHERIE, HHIZIETO BRONJ OFFEFR L FRE L Z 2 555, HAAIZDOW
TOMEP R TR0,

K & BP S5 T O E B O FEREM L O E N D W THUIEWMD A % o



2)  Dmab 85
<FEH=E>

HHRETORG I, SRS HIEIC X 25R2, BREETERIC L 28HEB X O EMIBE~O i %%
Mg Do WS ODDRKRREER A5 7F ) Y RI2L AL, Dmab #BAIZHG ENDBABFITBWTLT ~1.8%
\Z DRONJ 2556 5E§ % & iy S Tw 5 #%, BZH% Tld Dmab ®A 2 %5 SN2 ABE D57 ~
33.3% ™57 MRONJ OFFEDHRE SN T WD, HATIE, HEREFIZ 10 HAH D 30848 A & DA
»Ho",

AAOMS 2022, ONJ HEE S 227 7+ —A, BLU22oD X5 7F1) ¥ 2% 125T, DRONJ DFHE) A
7L Fa VBERG SNEPABRE L IZIZRELE ORMBIVREN TS, —FH T, Dmab #HIO K2 L K
oYL Db MRONJ DFIEY 27 BEnE T aHEdH 25 B0,
<{LH=>

R TORG I, BHBENOMEH H 5 WIZEEH ) 7 < F IS B0 AOM#EITIE 2 B & L7 fEH A
U35, ECTSY Tld. BHIERMEHF 2517 5 DRONJ D3R IE BRONJ & RIBRICHAAEE L 0 h 7k k<,
fabRR ¥ H BP WA LM —ThHh 2 EDRMEERL TS, ONJEESY X7 7+ —AI2&L A L. BHBEEREICE
\7 5 DRONJ OFIEZIE 0~ 302/10 HFAET XN TW5b, 720 T REm gL L7z 34 o B 4L [
IRARBE T H0 7 AER O R RER T3, DRON] OFAEHIE 52/1 HAEL#ELTWDE P, HATIE, $IH
MR BT 02% . 2R — MFZETI2 0.133% ™ © DRONJ OFFEAHE SN TH Y. Blio#METIE, 14EH
DFFERIZ 10T AD 720 1247 N HE SR TWE ™, JEiY v~ FISH LT, HATIE 60mg 2 6 5 A HFE
TEG-9 5 HEOMIZ, RATHOYE1E 60mg 2 32 HMBETHRGTA2HEDARIN TS, HAAIZB
V% 8 MAHRER O I K35 T ik, Dmab 35 60mg % 3 7 H k& T 36 22 %5 L 72#E T 1 #1® DRON]J A3#Hi
ENTWBE P, L L. 35 HMBEHRG BT AMHERIZERMICOROSNTEY ., 62 MBS & gL 2%
A2 3 2 H R 5-T MRON] OFIESEEDS AT 2 2D W TIEH L 2 Tld e v,

BE  UEVAIT

OEY X7 & BEBHIROME I A 0o HEIME TR * T2 161 (0027%) \ZHE B DT
MG SN0, FABEORREE 20 ) AR T2 HT A EERLKEERIEDLONLBEETHRELTED,
BBKIEE 0 3 L 2 E R AR X VAR E OR BRI B E SN TWS 7, #ETTbI/ZRCTY T
. PR ORI R S EEIE OFRE X R SN o 7o RIFTIE. WEEREDTTT IR 2 FRICAF L2
N 0 HFE 3R 12 BT 2 SR L O M1 0.03/100 AM4E LB S TwD Yy 72721, EFOFEMIZOWT
DHRFIENTB LT, MWAIRCMHMOERIZ L 5B IZOWTIEEH L~ TIE RV,

2. E5HEH

MBABEIIBIT S MRON] OFRESR &G0 & OBIRIZOVWT, IA— MIETIEY L Fa rR2EMOK
#C BRONJ %2589 L 728313 1.6% ~ 4% T o 72 DITH L. 24E X ) B OB T 38%~ 18% Th o722 L4
Wi s Twa 00 EEERRERIC BT b BB IMEIT 2 i S T w5 ¥, Dmab #H) TIIEKRERIZ S W
T24ERMDOIBEIHT 1.9%. 24E L ) EWT69%ITHIEL 722 LA ShTws %,

BHERERZ 2BV TIE, AAOMS 2022 TIIEERARBR O FICIES &, #5013 MRON] J8E D fa bl 7 &
RYVBHLOD) A7 IFEVWEDRMEERLTWS Y, —h T, B aF— MFEICHE VT ARA OEH#HS12
) MRONJ OF&HiEY A 7 \EHINT 5 & Wik s T 10810,

3. BE5HERE
ek, BSADBEBIEGNR LTIEV'L Fa YR L <1 Dmab 8H 2 GHO0 X 0 s R0 HEE (4 HEHE)



THREG T2 EDMERINT Wz, LA L, #RIC & 0 BEE2 T TR IEEB KRG B oK+
5L DEN D, KGHEZ 22T R (12887% L) %5123 % 2 £492017 4 ASCO. 2020 4 ESMO @ 77
A RI4 BRI,

LA L. EHMREES 2> REMBHR GO BEZICL > TH " FHEHES (SRE) ICEEBIT Vv ERES
NTWw 5K, MRONJIZOWTIZV'L Fua yEBRTIIEN MRS X0 b BB S TREFEIMRV & v ]
B EEDLYRRVEVIRE Y DEL 5 b H Do Dmab WA DV THIEF A TIE 4 BHEFEXS b 12 B R
HLEEL0%5-5T05E0n) ZEiFRwE SN THEY, BEIX REDUSE Rk " oRELTh b,

* FRIHEFER (skeletal related events. SRE) : ‘BRI X 0 FAET 259 - B - BA VT 7 AE. B X OF

TRAE VRSS2 FANIER R S aHRO 2 &,

4. BP ®&|H 5 Dmab HEINDE)V)E Z
VL K8 Y B 5 Dmab BHIANOY Y 212 X 2 MRONJ HED ) 2 7 WD 5 4w & oWidid 5 ™% 75,
RAETIE, 810 #2132 MRON] BIEDREMRE T & 7 5 2 LA ST g 810

V. BRUGIHERLEDIRSEEPIaE - MRONJ Z 59 98=D'5

1. FHIRAEDORIE

ARA 5 O BHFHIZB VT, KWEO WS 1203 % FLCESLEFFREM OB ARA 2 KRET 2001 L
Tty BOBWIETFT Y R/ ONTVRVnZ L2 b, WEREROWTH S, TOHFICEH L T—EDFREHIR S
NNV LI EDS X OHifl 3 2 HFHEDOM TRED S, BFEICL-oTET Ay b ThLHLEEZ., ATHR
TYRATFYTA v I L a—%fTo7 k) ", 2ofE, HWkICE L ToREDOFIZE (MRON] FAES
DIKT) ZME L2 E VWL o0 d o728 WINSFRERET 2RI ON TV dh o7z, K, %
B L ComMI oREE (B @ i 2 2 HRE~Mi k) ©F (BREREEEG I OFRER ORI, AFROKT,
SRE o3hn) ##E Lzl ond, E3AMHTH -7z (72720, BMHEBIELE O Dmab #H| O EIZE L
TE M) EBHNOZEERE] 22M) . ZEDPOIIMKREDZ-DITIHEFEN S5 Z L12 X 28 - ST RGO
TABEEINL EDERE P2 REPENC LA ZSEYW S 2T HEBEL SO 22 B ERT 5 L0
BRI QRN SHOORKENS, BIRICBWCIIKREOFAR A RTZEF v AW &0, &
H&E LT THEHIE LTI ARA ZKRE L 2WZ L2 RET L] & L7 B "M AZERTOTLHE
W OKE? 22 HE LRI EDIEF VAL Bd ol E 2 LTH L,

1) AP OEEFIH

- I i BP A

B hH72% BP #AIRG 2L ), B AMEGEHORE) A2 B ERAT LI Ll MSONTEY ., BP#
533 ~ 5 4R ICE o 2B TR (P21 o R (BHERIE) 23 oY 27 %##li L7 LT, BP
BHNZRE L0, MOEHICEHE ST L EDRTRETH S LR/ESN TS B2 Bp #H o EHH5 12 &
DEEEIIED ) A7 BRIMNT A 2 EAURENTWAD, TOFRAERIIMEL O, EHIFG-HTH s ORI
LBFRIRENT VRV, L Lads, FICRIIESFICB W Td, BisHa & e BRBREE49r o)
Ay 7 ERBABNIINR L 72 ECHBAINDOEE 2 ES TR A E L H A0, BEREEREED D L TY X
7 EHli & FEHRERAT) S EVHETH L,
- i Dmab #5#]

BRRAERD 7 — & Tld, Dmab BH G- IEZICEEE (BMD) 25232 L. B E#~ — 7 — 238
CERT A2 EARENRTE Y Y, Dmab BHIH L F 7213 BT I HEAS BTN 3 5 W REMEAVR S h



TV p R = 55 Dmab BAHNIZHIEL AW EXRLEE LWEE R 5N TWA, Dmab BHIRG#%
DOIMHHEEOHER Y, BLOKEBROBOBEBELZZ A5 &, RKXG 4P HEICHKE 21T 2 L2850
HEROWTHRWERIEONDWRENSN D 5. WEA v T F Y M LOFREFMTRBHFIIS NIV, L L
BHS . R R A - S EARESEAT T A B B AU, BRI, LT 5,

2. BERARIOERIEE

ARA OF5-BIAHNIC, LERBEERABEZ KA TWAD 2 £ 13 MRON] ORSE FRIICIRMTH 2 Y, A8
ABBIIARNY A7 eV L Fua vl (FEBP #AD) 2000 LERICE VT, PRINERRGE 217 o 72/ 8.
MRONJ FHEHII A FITIHA L2 L O H 5 %0 ARA $5-BIUAHT O BRHER T1d. S5 O ek i I3 T e
BRI BENTHEL S LD HET, HEE L L0 LT 2R BGEEHAER I, TREZRRYD ARA #5-BMEHTICHR 2
TBLIENREF LV

3. BEROERAE
1) = ARA
FlR 72 Y . & 4T ) B OREEDS MRON] SIED FRICAM TH 5 LT 5504 T 8T v AN BT
TSN TWAR WV, AR ARA Tl FEHli & 8RR O B CHREHRR O LB L ILE LoD, REZ I L
LaWRENEEHAEEZ 202 TOBEBROMEN LTINS, ARA 5 HOWEHIIZHEIBIET 25450
L7280, FRALD TGS T L2 Z L 2RI RETH 5,
Yot DA O RBEEEEHABICOWTIZ, ORI EF Y ADERDP LS AW ENL Vb OD, EHEL 75
Y MEAFHMICOWTIREES ROBED D 5 ", ARA 5 hoMwE A ~ 75 ¥ MEAFHIZOWT, PP
2016 TI1X MRONJ BHED Y A7 AT &, EBLONEVZIEHENTH 72 8, L LEdE, dklA >~ 7
I MEAFMIZ) A7 WNFICHL LewE T 5HER, BPEAZRLG P TH-THA v eI A V7L -V 3
YIIEBON, AT MNEEDY R 23S ol OWENSH B T, SR, S, BIKE AT
HiE ARABRGHOBEICA V77 v MEAFMZToTE Lo nwETAMMIT L, L2l IKHE ARA
WA Mo BMA o508, BERER A CfiERB. ATENoEEZE 2L, MRONJOY A2 HT%#ALT
WAYA, YL TR AR 2 T ARE TR KA DIEFIIOWTA V7T v USRI E B
AIR&ETHL (F3 MRONJREICEDZUXIVEFEZBH),

2) EHE ARA

BADOFER S ETEMRE ARA 250 B33, EHEICHKKOBEE 2 HE L. $ 3513 M mET & 2 5%
EDDDDWET BLEND S, Lo LIE, BPABEBOHERE L %2 T b BEOEM A MRON] ZAED 1)
AW THDB LT BT WRKRE. EERR, FEEHER EHT S 2 RIEREIEET 5256
X, ZNHEAEA MRON] HEEY A2 %25 & LIFTw A 20K E 2 X ICRFATRETH L LV HEDD
2 M ARA B 5 o B P, BRI REC BT 2 BB RHAR IO W T 2 7 S AW 2 1A
WA, IO A v D EFHE) A7 MR LUIBEOBEE ERETRETH L, EWEA VT T v MEAFMIZOW
Tid, MORBIBIFEDPIAET 5 2 L2 S EME ARA 5 HOBZIIIIT ) RETIE RV,

4. HBERICERAEEZITOBEOFELOEE

R EEHER & 1T 25413, REIR/NRISOAT 5o HHEBOMEIZOWTIE, TE 5725058
KL, HEGEATHET A EDET LY, — ), EHAEEMMIITLY. AW omEALIIZL Y, bk
WALDEAT Z MR L A S 2 WIS 2 b 5 5 "o 72 3KE IS L TIRIBD L —F — 2 8§ 5 2 & %,
I/ SR 345ER T (Platelet-Derived Growth Factor: PDGF) % JRFi#5-3 % & e 1o @ < & o5 d %



LoOo, BHLETR ORI ET Y ZREL R TV 10

5. #E5HROEMAEE

ARA # 5o B L Cid, BRHl & BB EE M ATE Y2 ) . AN 2 ki3 2 S L AEETH 5,
R IRAS A OBl B 253 BlO BE I AR &R T, V'L o Y Ei5-dic 3 2 HEo WM A % 17 -
7B LT ATD % h o 728 TIE BRON] ORAEY) A 7 13 259 B W R TH o 2 HE LT b ', T4 b b,
FUPEAE B 2 rpuls & U 72 fRfe 1 22 BRRHG I 22 2500 L AT 70 [UREfRT AR IRTE 2 #E R84 2 C & 2% MRON]J Z89iE 7 Bh 12
TCTh b, HGHOBBIRBIGEENAGE 2T B, WEHEANC TSR 2 B 2 2w OENMR RO RS %
K% Z LIZEETH S, MRONJ FHEFBHIHL L 72 PUM SO ICOWCid, BUEE TR 223t zAa b
T, PR ORE. 550 EG5HEICOWTOMMRIBEIE RV L72A > Ty BIR T Tl — M1 2 Bl i
Bhiti & RO PR E O MIE M 2 NETFTNE TH 5 "o T 72 BURIY S EHARERT O BURYETE O 2w T,
Wi T €7 > 213w b 0D, MRON] OFIEFRICAR T 5 WHENED D 5 .

VI. MRONJ ;8B LEIE

1. EXEEHH

MRONJ 3 #EBED B & # 2 5N T\w/2728, PP 2016 TId MRONJ {B#BO T— v id [H#E] Tldz<d. 1)
FHUSCHIOMEZINZ 5. 2) &, PR, ASEEE 2 EOREROREH & EGeHlEc X BE o QOL & HiFiT 5,
3) PRI SIS X 2 BEHE B L ORBBIER 2 I WIS 2 MUK S 5. DLEO 3 SATHEOHA
Jigte LT ohTwz Y LA LiE, MRON] O% BRI AEETH LI EAMONL > TEZE
Eb, EARMICERLD ZTOTRTOEROHEE, $2bbEED [l # MRONJWGEOHEE T4
EWLEFE L, 2 UBRERBEENMTZA L WEETIE, EROBH 2 E2BHOHELT 25505 5,
FEAT—=DIZBVTED L) RIBHEEZT) M. TNENOHFEO X)) v b F AU v b, BEOELIRER
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