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Abstract: Osteoporosis (OP) is a metabolic bone disease that causes relevant fractures among middle-aged and old people. Drug
therapy of OP is the crucial field of current research. Denosumab is a monoclonal antibody that inhibits bone absorption by inhibiting
the differentiation and activation of osteoclasts, thus restraining bone resorption. Clinical trials abroad have clearly confirmed that
denosumab has good effect on improving bone mineral density and reducing the incidence of fractures, but at present no clinical
application has been carried out in our country. This paper reviews high quality oversea researches from the aspects of mechanism,
the clinical curative effect, and adverse reaction of denosumab in recent years, and explores its clinical application in the treatment of
osteoporosis and the latest progress. Denosumab has good effect and generally mild adverse reactions in the treatment of primary
osteoporosis, although controversy exists over the medication strategy. Tt is necessary to further study the risk of fracture after drug
withdrawal. In general, denosumab still has good application prospects.

Key words: osteoporosis; denosumab; treatment; adverse events

H IR B AE ( osteoporosis, OP ) & — Ff Bl & 4F i

WA, DUE R B A FOA A R AE A 2 B AU
YEE e . HAal R4 TAEM AR, W 0L T 2 4E AT

HEGZ RN, BEHRAWERIER, 8&EH
W3 Bl oA B R I AR B TR A R R A R T,

HET 0. IS OECs B[R] SSCs Ui 1k i 25 o 4 5 46 B 14 18
S PEH B4y FHLE I O (81772357 )
* BIEVEL . MEH ,Email: haodingjun@ 126.com

A I HABAE MR PO B h AR N L AT i, 4
FBE B 224 RSN 4R o A B B A E 1 B
TR, R T TR AR A T 7 aC R b R R AR 1 85 5]
iR D 250, MEA R HE B R BTE BB 251
BIP T A RRELRE
FL I A A I ARG T R B 5T TSR 25 W4k H

Ve RIDLH 73 S 2 B T2 R 0B W] | o s 24 i 5
RHEAHLEI 225" o Ho 2B T R B B E
ZEUAEA 1-34 HURSFIRE AL IR, Z 1 T



FEE RG2S 2019 4E 3 H45 25 %5 3 8]  Chin ] Osteoporos, March 2019, Vol 25, No.3 399

T B A B R AA DR AR A v B A XU B BURE TR £ 96
FEARCR A HE 00 H8 o 0B MR A A o LI R 56
KA AR FERE MEWCR BB ORI
7 ( selective estrogen receptor modulators, SERMs) , H:
HOBUBEIR #h o HAUER , B B AT T4 &5 A
FEVRIT R T L2549 . 2K i %€ & ( Denosumab , B i 44
Prolia) , X BRI 17 2842 (M TR B 5T, T 2010 4E4E 35 [H
A0 v b T O i 5 7E W3R 2 [ T R M R B, 2 5 A
Z W 3 W 4 Wil R e, B A% 2 1R 3R E R B
7, AH GBI 58 B R 8 B¢ /0, PR IHC AR SO gt 2k v 98 22 19
25 WAL | R L A 07 FH A1 5707 TR T SR8 10T o

1 Zymils
YA % I T -xB 2 AR5 4k R 7 BE 4K ( receptor

activator for nuclear factor-k B ligand, RANKL) &5
HAMBE L THEMRERERSNERED. S5
T A0 S A R 5 OHORE SC Y 2 A% R
T-kB Z K VE LA T (receptor activator of nuclear
factor k B, RANK) Il J&2 RANKL {2k %E [ , 7 £ ik
Tk H 4 A S FEET K, X RANK 5 RANKL 454 /5,
V535 foT RE B 40 LRI Ak AR R AR R e W ) —
T7 R & T H R4 &K (osteoprotegerin, OPG) J2& i &
BERE A M7 AR ) — PP S R 1, 1T 5 RANK 324+
PEZ5 G RANKL 25 (=, 32 90 0 B 40 A 800 oof 72
AR R ok = MBS IR A H 48 Ak RANKL-RANK-
OPG f5 = il 5 , ¥4 J A A Q30 e 480 1) DG SREAX 411
e F5 25 VR PR B - B A

vk FE A It SE [E Amgen 22 FJT & — Ff gt
X RANKL 2 F B AL B e DTk 250 . %259
LIS RANK # H 3 4454 RANKL & H , & 3
KAl OPG By fE AT &R, MO #1 #] RANKL-RANK-
OPG {5 538 P& A5 09 B8 B 40 B 206 5 00, AR
BHsh, e EE LR AN BOZA Y A
T2 G A BUBLA A B R T B A MR T B9
BE I WA W IE O TR T R S R g
J5 B B R N 5 A B IR SRR

B4R R AR, 9 DU iR #h 28 25 AU K B 4k F¢
AL IKEEZINA S A2 RKBSaE., A
HeJB .7, 2KovR 25 22 R T A B A LR AR
o F B A Al Y25 i P (R TFoT
FRMIRE) , 2B = 5 ROR ok 2 R TR AR B T
O

K EEMARESIT, THBEEAITEKT
TS 60 mg/ R, HZ ARG 6 A~ H . EAb& KA K

AR IE B Bk JE A2 PT DL R R A 25 B RGN
H 1B AL FR Y (bone turnover markers, BTM) ,f,
FEEREAREY T B C ik ( C-telopeptide of
type 1 collagen, CTX ) A& 1 Z 57 W J& N ¥ K
( procollagen type 1 N-terminal propeptide , PINP ) {1 B
TFEAL, [A] i 52 3 2 HE A A 3 0 39 & % 2 (bone
mineral density, BMD) ﬁ%%%{778' o EEIEEMN
W 2% 25 F 2010 4F 16 Fo s 25 5 B FR BUMA A4S
LRIt IT I T T
TR

2 IwERITRE

XK TR THR A5 F AT e A
BEZWFAR A FH 8 PubMed . EMBASE 1% JUiT
EL W BT & I K BF 58 (kB 3F): denosumab),
osteoporosis , adverse events, discontinuation %% ), [
A0 2K Vi 28 22 B0 I PR X 48 3 YR T R BB A AE
6 A BT BEETEAL (fracture reduction evaluation
of denosumab in

osteoporosis every 6 months,

FREEDOM ) F H 4E /AT 58 ( extension studies) , 7= 3
W E BB AL B TR B EEUGE AR R
150245 i ME PR 7 5 07 T 5 AT SCHk 1Bt
2.1 FYRELEHERE

B VR FE 22 T W R R A W BT
LU ST S = 7 VN 1= B S = 71 - e o 9
Cummings %73 i FREEDOM B 5L 40 A T 7868 4
Y8 2 J5 B AN E B3, &1 3 AR YT B R K
W AR T LB R AR (68% ) B R AME A B 2, [F]
B R AR A T B B OC  T R AW B R R (20% .
40%) o TE7 —TRW L 2Kk HEZ EWRIT | B I A
W 58 38 AT B I AT A A T BT B T (P
<0.05)  fEMR BT & H b , KT Ak ERE
B E L (P <0.001) o Kl Hh , F Palacios
S RER G R AR S R AR I R AR B TR
oL K A BB BB MBI TR LT, Bk 22220697
HE N 22 it 79) 4L B AR AR A B 47 M AR B AR ME R B4
RAER ERRAM PEE L,

E—TRAKIL S P AT 4550 B4 %58 |
B FARE L 1 SE A T 5 v, KPR VA YT 2 AR SR M
PREHTE 5 ML T Cummings %17 45 AL, 5 4F &
AT E TR 0. 7% 5 i 3 4242 BRI 4 7 ik
WREEIRITRRFTE S A AMECR & 37 BT 2.
RS, A S5 KRG S ST AUR KR 5B
T 35 7 A B T SE 8 BT 5T & IR, 2K i 96 2 X 4R T



400 A B A A

2019 4 3 A% 25 4% % 3 4] Chin J Osteoporos, March 2019, Vol 25, No.3

BB RSN, KRR E T LRES
W) JLAE AR B 3T & AR5 R R 5 R RIF A AR EE, B
PRARER AEMEAR B4R TR T 38%F146% ', WF5Y
LRI, KRB (R KX 10 45k % 21897 ) BMD
ERFG R BT, B &AW EH LT 7 4
WA VR YT R A (B0 B ME BMD 43 0 $E 5 21.7%
16.5%) "1,

B B ) S T I R B R A R BRI
HlE KR EEEERETNREE RN IELE,
CT H 4% & BRIk i 8 2 vl A2 3 o B AL B 20>
BT BREEARELKFRT 7.9% (P<
0.0001) 'Y, —T g4 A 7808 %4 % 1) FREEDOM
AR A T K B 2N AR T R R AR T Y
YER . MBETREN, ki EZERITE 1 A
LIRTR =S N ST IN i = I = i PN =
Uis BMD, HAURTE 36 AMEThReg i K. 2l
TE—RFIXRRSC g ™ o B 5 2 X H R £k
R 2 5 B R AR T 20 BB E B 0%
BAEMRS EREmEMEH 2~3 85, 5% 5 1Y
R IT & W (FE#E ST B R ) |, T2k v 2E 22 T
EMBS EIHEE Bk KGR AR .
2.2 5 HAZG Y B

H R4 T 22 B0 TR AL AE IR YT B I T 3O
i BB ZFh A B BUBE IR SR K25 . 5 1 RBT &
RGN A LA, O EE X B ER T E N W
(9.1%.7.5%) "7, TR 7647 57 9R I B IR B0 1 ME
A P 405 78 35 ) 1T, K B 2 A O R % ik R R 1D L
F P BLRT DL B AT P94 T BMD BT, A Hif K
TG B W 6 6 FEAF 2 b B AT L BRI I8 . SR
FE IR R b, K v R A AE A BT A B B G T
BIEMH  HEFBRMMILA A HRmEER, M
SEUE R A L K R RIT IR E SR T
W B HiE R IE AR RN (P <0.05), HAME
Bz SR BEAR M B BB A b, K 2 5 1R F 2E M
BR AN VA YT SR 2, TE AN R T A AR 2R
BER,

Fear R B N AR IR R A H 0 1-34 1
PR B EOMERERAhRE, CHZHT
5 6 H B A B AT RS A o 2K S 2 R TR
SRR 4 22 J B I P 2 Mk B SR T AR AR Y
FLBCHI 2 R AP, R Meta 23 7 4R 7R,
Bhve e BB IR R T R S0 KOG Tl B A AR
B AR B I 3 AR T B % By v R AR A )
2 PR AT B R B B S R

3 ARERM

BV FE A SRR RO Ry i R AN, BE AR R
gerh—MOA Ik FE S XU MR $h 2K T 2 KA,
K 25T 22 0% 00 B B0 R I A g R
HER hEEIREA 2 BT PIEIT A E , R E
A5 |t JLISF A G R R XU I
3.1 RN

Hi T RANKL £ [ [R] A 5% 25 76 48 280K 40 s 2 T
I CEL 00 b AT 2K o 5 2 6 L B 0 R 4 R R RE
S RIE RS B e R R
I 3 4F KA FREEDOM B¢ v gk i 26 42 3897 5
LRFHRENA R BB EEIE, KPR KIEE
(3%) B Mo i (2.2%) Je e s H 21K (0.3%) 19
RAMAH B2 E L, EEAR RN E
Y JRAE RS ILAE B oh O I SRR IR R R B
@R " BF5 BORBEE BT I K, R L
U H R B i R B T, EE RN
(7T~104F ) JER LB B AR R F R R AR,
3.2 HEIRTE R

) XU IRt 1R h 28 2 W) — 4, Bk v 2E 22 (38 L Af
TEAT B B8 7 (osteonecrosis of the jaw, ONJ) X[, —
T G5 (] BN A 1. 7% 14 i i B8 3 e 2k Ui 28 22 07 1R
W & ONJPY . RS e — BB 5 IR A &
TR SEZE R IT I B AR E IR BE ) (B A F A R
P 2 A A AR e R T e i
PR LB ARF i H Al AR T LA R O T AR R
BFEA W E Y ONJ KA XU 3 72 iR 24 1 18] A1 430 4
I A
3.3 (R4S IAE

B ARATR A UL RE A 2K v 2E 22 i 00 1) A9 R A ke A=
AR (R T B T e S 4 i SR R A TR T O
U6 T M 0 5 M TE it 5 K Y- TRD ISR A 3R] A 4
HFE D AVERTRE Y . A B R R TS A
BB AT A 2 14% 04 8 F e AR R 6 4
H R A AN TR 72 B A AR 45 I AE , ™ T8 B 5 DR 2
fakr ARz ",

3.4 e JE A KUK

IR IK O FE 2 X B T N B e AR AR R B L
ERE EEH AL SBHARALS AN A, R HAEH
=S P R S R A L
B My AR S B RS TOE E K, R
# BMD fEHRE T ™ )5 % AT 12 7 Py B0 e 5 0%
Lok TR K e K U SR R T R &R B



FEE RG2S 2019 4E 3 H45 25 %5 3 8]  Chin ] Osteoporos, March 2019, Vol 25, No.3 401

() 8B B 5T % B, LML T CTX  PINP AH 4% %2 5 7 4
B BT, 306 B B A0 M S B 3F 4w B 2 P miR-
503 % miR-222-2 MBI @ TR | EAEkE L% H
AR Ik ZEZ2 TR YT P W JE S 0 B A AU 1 o AR
BT T, 2 R TR AR R R
HIRE KR EZ RIS R R E L2 KRG
A I B IRFE ( Kummell” s Disease) ™',

FEXT 1001 44 A HATIRIT RS2 R h £ 8,
AR FE ZE T W S B R MR T R A NS O AR
HENF L2 AETET 1AL BEETRAHSEE
ZRFEEEANT 8.5 N), MPREFANNSGKIHE
FRITREANEREHBEMEES EE L RE(K
F 1 AHERR) MEdR B AT (P<0.05) , T W 754k i & 37
s H o — T fE R R R E B — Tt
FREEDOM #f 5% [|] B 73 87 i Ak il S E 52 )5,
Ik & B B T 8 M R R AT R Y (s 2 S R
IRE DI AL 0. 8 4, fA e gk se s wh e . I, A
AR RS 24 5 g T B AU IR $h 25 25 W, VT A
BEHEEERER GIEE BRI R,

4 BHERWI=

4.1 Bk

B 6 T R M A AR T A, R AR B
VBT S 10 R A AR R BT X AR O I M R T
Y MTET LR REMAITEEAN. %
T 2 TE B TR AR VAT Hp s AR B A YA T
BOR L AR I PR 46 TIE T T LA A £
FAR BB AL B 37 % 2 7100w B R B R AL
FE AR 9 52 WA 7 AT 75 K35 10 4R YA Y P sk
S BRI R A A R

5B R R A b, B B TR T B R
W ARG B AL 48 bR 07 T A% S B 0 3, HL R A 37
IRV LSS 25, T L
BIBA Meta 43§ 1A 3 0 b 25 49 76 161 )7 B 37 07
RSB B 22 5 P R T K 1] A R
TGS e — 2 R

G Yo Bk 5 SE 22 VAT AR SE IR BLR B, A ST IA
X LR R B . 5 H AR B R
WA 2 — B RS 15 25 (2590 (B0 ) = 90
B A SRR VAT IR B R I T B — 1
SR LR G B A2 RO i, KR Wy R 15 24
52 R RS BA R R, B MR R
Bk G e T PR K . B B R AR R T A
HETFENBEATRES BRI T S

25 7 BT ALA | B U R R A I E P 2 Tl B 2
HHSCIURE 30 F o A o 0 452 2 A 5C VR A 4B 37 1) T3
817, (8 FH U B 5 VR O 17 SR 9T B 22 3 B A
AT (77 2, (ELEL PR 43 R B AL G P S R 2
4.2 P AR

YT E AR B K FE A B LT iR
J7 B BUSMANAE 19— 2R 259 DURE R £ o HL 7P BT I
R H ) JE R R 4 A o AR EL R B SRR AL PR AT
R R BRI 6 75 28, i I R b T i U 2% e
o5 i e oA g 1 AP R BRI A . TR ST WA K AR
T E A RGN RE P R R T XU A T 2 XU
BRERIRYT B B B AT AR 9T RUR R 1
SRR o TSR KSR | DU R 5 A
TUB W, LK DURE Sz A KO AR B9 42 B T8 L]
HRAE I RIS T R B T B B A TR

SRMAE S s TAR R, 22 T M N, A [H
MI7 IR R S5 2R 5 I RS T REAN S AR o
TR i P E A8 AT 0 R 24, PRI YA O B AR L R T
ZAE KARMNE RSCH B, ARE A AR X 77 T 2K i 28
& B — IS

XUBEIR £ B AR R fe W B DU E i As 259, (5
R B RS 28 2 o 0 BR ) 3R A T Tl e
) 2 I R 0 T U A0 M S B, e A iz
BB B IR Z R (B B s A — ) # R B H P
WA R R Z —, ORI S T B miE R
REE/N , B2 SRR , AT 38 5 J B AR Ak . SR T
W AL TR UL TR 2 0 o v ke B TR £ I R R A
24139 22 DL — 3 P A R IR, L AT BR ST BILAY
M2y EFERRE — B, FFSLIA MG Y ROR 52 BT
M E B BT, B A (5 B B
85 ) LLBCASHE B9 0 A% 2 R 2 e B A LIS

BT LRy, BRIk 28 2 R M
{EL 7 28 B i 52 1 AT L, AL L 48 40 L AR A e
WA, % TR IR 25 2 T &, 280 b | 8 5 B e T
B VETTRE RAT A P 25 0 AP ™7 D81 8 K 5 98 22 A
S P i B SR B TR AL B XA BUA Meta 73
UTECE SRR SIS AT 1 i

EREORE MR A SR R MRS PR R, AR
N — TR B TR AR 16T B, BARERE M A
TECHE AR PRI, {E AR W) R A2 0R 97 B T I A AE A
REZFEMNIMITE BN, W, A 28R 2k 28
2 T B BB R RE T R B B T AU B AR AR
WL 25, 9377 B8 22 v O B T S A 4% 7 T e Btk
—HH IR .



402

(1]

(2]

[10]

[11]

[12]

[14]

A B A A

2019 4 3 A% 25 4% % 3 4] Chin J Osteoporos, March 2019, Vol 25, No.3

( & % x # ]

FREZSTRES ST REMFH. TR0 ET T2y
FREFLT]. R ZRE, 2017,37(1) : 1-10.
Eastell R, O “Neill TW, Hofbauer LC, el al.
oslecporosis[ J]. Nal Rev Dis Primers, 2016,2: 16069.

Postmenopausal

Iwata A, Kanayama M, Oha F, el al. Effecl ol leriparalide ( rh-
PTH 1-34) versus bisphosphonale on Lhe healing of osleoporolic
verlebral compression [raclure:; A relrospeclive comparalive sludy
[J]. BMC Musculoskelet Disord, 2017,18(1) ; 148.

Kostenuik PJ, Nguyen HQ, McCabe J, et al. Denosumab, a fully
human monoclonal antibody to RANKL, inhibits bone resorption
and increases BMD in knock-in mice that express chimeric
(murine/human) RANKL[J]. J Bone Miner Res, 2009, 24
(2): 182-195.

Bone HG, Bolognese MA, Yuen CK, et al. Effects of denosumab
treatment and discontinuation on bone mineral density and bone
turnover markers in postmenopausal women with low bone mass
[J]. J Clin Endocrinol Metah, 2011,96(4) ;: 972-980.

Brown IP, Dempster DW, Ding B, et al. Bone remodeling in
postmenopausal women who discontinued denosumab treatment
off-treatment biopsy study [ J]. J Bone Miner Res, 2011, 26
(11) . 2737-2744.

Cummings SR, San Martin J, McClung MR, et al. Denosumab
for prevention of fractures in postmenopausal women with
osteoporosis[ J]. N Engl J Med, 2009,361(8) . 756-765.
Eastell R, Christiansen C, Grauer A, et al. Effects of denosumab
on bone turnover markers in postmenopausal osteoporosis[ J]. J
Bone Miner Res, 2011,26(3) : 530-537.
Watts NB, Bilezikian JP, Camacho PM, et al. American
Association of Clinical Endocrinologists Medical Guidelines for
for the diagnosis and treatment of

Clinical Practice

postmenopausal osteoporosis ; executive summary of
recommendations[ J]. Endocr Pract, 2010,16(6) : 1016-1019.
Boonen S, Adachi JD, Man Z, et al. Treatment with denosumab
reduces the incidence of new vertebral and hip fractures in
postmenopausal women at high risk [ J]. J Clin Endocrinol
Metab, 2011,96(6) ; 1727-1736.

Palacios S, Kalouche-Khalil L, Rizzoli R, et al. Treatment with
denosumab reduces secondary fracture risk in women with
postmenopausal osteoporosis [ J ]. Climacteric, 2015, 18 (6) ;
805-812.

Papapoulos S, Lippuner K, Roux C, et al. The effect of 8 or 5
years of denosumab treatment in postmenopausal women with
osteoporosis; results from the FREEDOM extension study [ J].
Osteoporos Int, 2015,26(12) . 2773-2783.
Wagman RB, Brandi ML, et 10 years of

Bone HG, al.

denosumab  treatment In  postmenopausal ~women  with
osteoporosis: results from the phase 3 randomised FREEDOM
trial and open-label extension[ )]. Lancet Diabetes Endocrinol,

2017,5(7) : 513-523.
Zebaze R, Libanati C, McClung MR, et al. Denosumab Reduces

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

Cortical Porosily of the Proximal Femoral Shall in Postmenopausal
Women With Osteoporosis [ J]. ) Bone Miner Res, 2016, 31
(10) ; 1827-1834.

Miller PD, Pannacciulli N, Brown JP, et al. Denosumab or
Zoledronic Acid in Postmenopausal Women With Osteoporosis
Previously Trealed With Oral Bisphosphonates [ J]. J Clin
Endocrinol Metab, 2016,101(8) : 3163-3170.

Anastasilakis AD, Polyzos SA, Makras P. Therapy of endocrine
disease: Denosumab versus bisphosphonales [or the lrealment of
postmenopausal osteoporosis [ J]. Eur ] Endocrinol, 2018, 179
(1) : R31-R45.

Nakamura T, Matsumoto T, Sugimote T, et al. Clinical Trials
Express: [racture risk reduction with denosumab in Japanese
postmenopausal women and men with osteoporosis: denosumab
fracture intervention randomized placebo controlled  trial
(DIRECT) [J]. J Clin Endocrinol Metab, 2014,99 (7):
2599-2607.

Tetsunaga T, Telsunaga T, Nishida K, et al. Denosumab and
alendronate treatment in patients with back pain due to fresh
osteoporotic vertebral fractures[J]. J Orthop Sci, 2017,22(2) .
230-236.
Recknor C, Czerwinski E, Bone HG, el al. Denosumab
compared with ibandronate in postmenopausal women previously
treated with bisphosphonate therapy: a randomized open-label
trial[ J ]. Obstet Gynecol, 2013,121(6) ; 1291-1299.

Saag KG, Wagman RB, Geusens P, et al. Denosumab versus
risedronale in glucocorlicoid-induced osleoporosis: a mullicentre,
active-controlled ,

double-blind , double-dummy,

Tancet Diabetes Endocrinol, 2018, 6

randomised ,
non-inferiority study [ J].
(6) : 445-454.

Tsai JN, Uihlein AV, Lee H, et al. Terparatide and
denosumab , alone or combined, in women with postmenopausal
osteoporosis: the DATA study randomised trial [ J]. Lancet,

2013,382(9886) : 50-56.

Zhang L, Pang Y, Shi Y, et al. Indirect comparison of
teriparatide, denosumab, and oral bisphosphenates for the
prevention of vertebral and nonvertebral fractures in

postmenopausal women with osteoporosis[ J]. Menopause, 2015,
22(9): 1021-1025.

Beaudoin C, Jean S, Bessette L, et al. Denosumab compared to
other treatments to prevent or ireat osteoporosis in individuals at
risk of fracture; a systematic review and meta-analysis [ ) ].
Osleoporos Int, 2016,27(9) : 2835-2844.

Jamal SA, Ljunggren O, Stehman-Breen C, et al. Effects of
denosumab on fracture and bone mineral density by level of
kidney function [ J]. J Bone Miner Res, 2011, 26 (8):
1829-1835.

Walsh MC, Choi Y. Biology of the RANKL-RANK-OPG syslem
in immunity, bone, and beyond [ J]. Front lmmunol, 2014,
5. 511.

Boquete-Castro A, Gomez-Moreno G, Calvo-Cuirado JL, et al.

Denosumab and osteonecrosis of the jaw. A systematic analysis of



Gk

TP 2% 75

2019 4E 3 B4 25 %% 3 8] Chin J Osteoporos, March 2019, Vol 25, No.3

403

[27]

[28]

[30]

[31]

[32]

[33]

evenls reporled in clinical trials [ J]. Clin Oral Implanis Res,
2016,27(3) : 367-375.

de Beissieu P, Kanagarainam I, Mahmoudi R, el al.
Adjudicalion of osteonecrosis ol the jaw in phase III randomized
controlled Irials of denosumab: a syslemalic review [ J]. Eur J
Clin Pharmacol, 2017,73(5) : 517-523.

Body JI, Bone HG, de Boer RH, el al. Hypocalcaemia in
palienls with melaslalic bene disease trealed with denosumab[J].
Eur J Cancer, 2015,51(13); 1812-1821.

Huynh AL, Baker ST, Stewardson AJ, et al. Denosumab-
severity and patient
[T
Pharmacoepidemiol Drug Saf, 2016,25(11) . 1274-1278.

Miller PD, Bolognese MA, Lewiecki EM, Effect of

associated hypocalcaemia: incidence,

characteristics in a  tertiary  hospital  setting
et al.
denosumab on bone density and turnover in postmenopausal
women with low bone mass afier long-term continued,
discontinued, and restarting of therapy: a randomized blinded
phase 2 clinical trial[ J]. Bone, 2008,43(2): 222-229.
Anastasilakis AD, Yavropoulou MP, Makras P, et al. Tncreased
osteoclastogenesis in patients with vertebral fractures following
discontinuation of denosumab treatment[J]. Eur J Endocrinol,
2017,176(6) : 677-683.

Cummings SR, Ferrari S, Fastell R, et al. Vertebral fractures
after discontinuation of denosumab: a post hoc analysis of the
randomized placebo-controlled FREEDOM trial and its extension
[J].J Bone Miner Res, 2018,33(2) . 190-198.

Maugars Y, Bart G, Guillot P,

et al. Multiple vertebral

[35]

[36]

[39]

osleonecroses ( Kummell’s disease) afler 10 years on denosumab;
is osleocyle apoplosis lo blame[ J] 7 Calcil Tissue InL, 2018,102
(3): 368-372.

Brown JP, Roux C, Torring O, el al. Disconlinualion of
denosumab and associaled [raclure incidence: analysis [rom Lhe
Fracture Reduction Evalualion of Denosumab in Osleoporosis
Every 6 Months ( FREEDOM ) trial[ J]. J Bone Miner Res,
2013,28(4) : 746-752.

Horne AM, Mihov B, Reid IR. Bone loss after romosozumab/
denosumab; effects of bisphosphonates [ J]. Calcif Tissue Int,
2018,103(1) ; 55-61.

Anagnostis P, Paschou SA, Miniziori G, et al. Drug holidays
postmenopausal

Maturitas, 2017,

from bisphosphonates and denosumab in
osteoporosis;: EMAS position statement [ J ].
101 23-30.

Tsourdi E, Langdahl B, Cohen-Solal M, et al. Discontinuation of
Denosumab therapy for osteoporosis: A systematic review and
position statement by ECTS[J]. Bone, 2017,105; 11-17.
Parthan A, Kruse M, Agodoa T, et al. Denosumab: a cost-
effective alternative for older men with osteoporosis from a
Swedish payer perspective[ J]. Bone, 2014,59; 105-113.
Morvizioe P, Burkhart JT, Ozawa S. Denosumab:; a unique
perspective on adherence and cost-effectiveness compared with
oral bisphosphonates in osteoporosis patients [ J |]. Ann
Pharmacother, 2018,52(10) . 1031-1041.

(W 13 . 2018-05-20; 48 @] [ 58 . 2018-06-28)

(#5384 5U)

[15]

[16]

Ding DW, Zhang YH, Huang XE, et al. Bulalin induces

mitochondrial pathway-mediated
adenocarcinoma cells[ J]. APJCP,2014,15(23) :10495-10500.

Mane SD, Thoh M, Sharma D, el al. Ascorbyl Stearale Promoles

apoplosis in lung

Apoplosis Through Inlrinsic Mitochondrial Pathway in HeLa
Cancer Cell[ J]. Anlicancer Res,2016,36(12) :6409-6417.

[17]

[18]

Qiu Y, Yu T, Wang W, et al. Curcumin-induced melanoma cell
death is associated with mitochondrial permeability transition pore
(MPTP) opening[J]. Biochem Biophys Res Communicat,2014,
448( 1) :15-21,
BT, R EBL R R R ST ARM T
[T].EAEAGYIE, 2015, 35(7): 35-38.

(WkS H A . 2018-08-01; 5 5 H # . 2018-08-22)

(#2565 392 5t)

[42]

[43]

[44]

[45]

Marietta EV, Murray JA, Luckey DH, et al. Suppression of

Inflammatory arthritis by human gut-derived prevotella histicola in

humanized mice [ J]. Arthritis Rheumatol, 2016, 68 ( 12):

2878-2888.
Pianta A, Arvikar SL, Strle K, et al. Two rheumatoid arthritis-
specific  autoantigens correlate  microbial immunity with

autoimmune responses in joints [ J]. J Clin Invest, 2017, 127
(8):2946-2956.

Tain B Mclnnes, Georg Schett. The pathogenesis of rheumaioid
arthritis[ J]. N Engl J Med, 2011,365(23) :2205-2219.

Braun JSJ.Ankylosing spondylitis[ J]. T.ancet 2007, 369(9570) ;
1379-1390.

[46]

[47]

[48]

[49]

Rashid TEA. Ankylosing spondylitis is linked to Klebsiella-the
evidence[ J]. Clin Rheumatol, 2007,26(6) :858-864.
Costello ME, Ciccia F, Willner D, et al. Brief Report: Intestinal
dysbiosis in ankylosing spondylitis [ J ]. Arthritis Rheumatol,
2015,67(3) :686-691.
Dominguez-Lopez ML, Burgos-Vargas R, Galicia-Serrano H, et al.
1gG antibodies to enterobacteria 60 kDa heat shock proteins in the
sera of HLA-B27 positive ankylosing spondylitis patients [ ) ].
Scand ) Rheumatol, 2002,31(5) :260-265,.
Wen C,Zheng Z,Shao T, et al. Quantitative metagenomics reveals
unique gut microbiome biomarkers in ankylosing spondylitis[ J ].
Cenome Biol, 2017,18(1) ;142.

(IR B . 2017-11-29;4& 9] B 3 . 2018-03-14)



