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kB SZAREM A (receptor activator of nuclear factor-kB
ligand, RANKL) MJAJRALERFEREDTIR, i 45
P 3R -RANK-RANKL 15 538 I, 40 i 15 4t B 1)
AR, AR E RS, BRI e B
G PAIE B AR S MR B ™ (IR AR A)
A7 SRR ATCHE A | 08 00 A0 EL At A A T XU o+
CUEESFS A) , TRt 24 I B A R o 1
TR BRI 55 PR BB AME R . HET
LA PN R RS ER, BRI B4
BEATERS R (R8) IRYTIIE, iR
I75 AELL B, BOAIRY T RO XUS AR £ b S B R R
bR, WERIGEIRIT TR AT RBUE s
AP AT B RS I, SR PR B, B
W AR, AT KU B A, P, o
P HIMEF BT, @ 7 S HAL BT B BB AR 25 MR TT
DAMEREIRY T AR 25, FRELRe sl 4 WU (IiFH 55
P A) . HUEFEAHTRYT BV BURAMIE I S A2 4
AP A IS E R, T M IEE R 4
MAEAZR D R EARES AE S, J7 7] 5 AL ET B
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ORI, HUEF SRR ], SO I i A% 7K
THIEGIFEIIREAN 24, HuEFFRBT Al 5] % 5 WLH
JEEN RFT, AR A B . SR IAAE,
ZWTRY (=5 4F) e Ry, #2 A8 T
ARBCKIIRE R TR IATT AR B R
11 AR AR IT & T & B h0ia YT, HibEr
BABTIATT TR G A A L IRy

FeILBHAR (PTH1-34) . A HUIRSS IRHR 22k
Uit 1-34 R B, /DN () ARl T B S 1 A ok 4 i
W, ARHSEE IR, A A N 5B VB g A AR
BRI, W AME AR B B A KU (R
PESEI A) o RESLIF IR A BT el B 24 i A
BRI T R B B AR RIRYT , (B HAEE S
PATIRY T HAT B m US4 55 Vi g A AR
T, ORI RIT R4 . W TR AR =
WL, 52 IR U B BPs BUOMAT BABT S R AL
RITEY), DAZERr i % AR 4, FRE BRI A 4 X
RO GIESREI A) o FETIARK EEAR QUL &
POIMAE , HEEEIIREA A, B HOGHE IR SO b
TAEERS | Paget B . A B JEE A B0 B 1R 96 T o
M. 18 ZLUTRJLE K& /DAENS, AT
JEEIIREA 4B, TR 8,

R ERIET (androgen replacement therapy,
ART) . HEMER BAEIEHE A EM, A
B PR AR B B RS IS B) .
VR B BT RE o i UL A 2 D DR R ) R ek
IR, FERHGR AR T REAT R X 48 58 2 A I A
W E R | MOE MY IS A) ,
SR BRI KR i AR BT R
P 25 T 2 ) 70 e 3 T 24 i M 7 A B SRyt o P
TR BRAMERNRTT, 2558 1 TR 2D
REUR BB P AR R i S B B e R, A5
TS EEESH I | AT O ) R B LA
M he " A LR 8, Wk A 5 HER R AH
RN RN, WL B2 X T S2 R K- T 1Y
BYEE T E B, AT MR B IAIT,
R TIT 8, BHARFAFBI M, T ART
WG BTN RS X0, XA B 47 i XU
Wi RS 1) P R ) RE eI 55 1k s, S
BPs | MUEFEAGT . p 7 A RS SR 50 B AR I 24

P IEHEAE B) , ERTELA I ART, DIt
A PE BRI RE ISR AH OCIEIR o

PERKEDL (romosozumab ) ; HF 53 M 1]
HEZE (sclerostin) B NIEALPATERE LA, T
SMEMRES, WG Wnt-g EHENE S
B, BEIRCE AR YE, AR IEE IR, JfEd
S5 240 L RIVRIE 5 240 e ] ) S EEC T -H240 o B 240 0o
PE, RN AR BRI, W 5 vk
B BTEAME B RN B B B, A AR
RS AEMEAR TR R GRS A) . B
FIRIPHU AT 2w 2 0 B iR e T
BVeE B AMERRYY , (HHAERESMEA ] T0Y7
BB AT i AU 9 55 VR B B AN E 83, JT R
120 A . BERRPHUOIT N, B 5
AR D, TP RERRPYUR TR, 15
R IE R TR, AT XU g, dil
PP RS, 7ML BTN IAYT 259
(hn R 1R £6 B Hh &7 BT A ), DA AE A AR
T IERSEHA) o BRI M T
BAMIE B B e SRS, N ROV 2ot
Fefel, TGy FAT ARG N Co G il A8 R X
W, AV T — 48 A O U BE 5% 2 i
FH AR F A RS MAE S P REA
A NS . B R Y ORT IR, ik
ADIUEISE . IiZerh | RO, A7 R, T
o I B JER TS AL (8 S, WA 2 L ) i
B, AR BTN ROV, U E E R A
BOEAEZZ BRI T4, NEE I e i, It
FeorAb R AAEA R D HlR . L LR 8,

PIEL Y& BK (abaloparatide) ; A T.& A% A4 H IR
SERRIE A CE ] (PTH related protein, PTH-rP)
i BRI, n S HRS IR Z RS G
ARAE BT IE WL, WY G 3 n R HE S R
PR (EHRAEGL A) o BT EL I IR R TR
i 24 it M B AR SRR L T 8 PR OB A RE IR
I7, EIAE ESMRHE T TR 97 BA B i KUK 1)
BAEE BURAAME LA, STFEN24 D H TR
WSIKIE B, ande 2y, 55 DU B
WIRIT 259, DA4ERR S 853k 46 (IR S 4
B) . HHENZATEIR E M AR B, HIEWER 8,
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WEHAEERD IHEMY. FEafEE=
[ b S = YN R ST T S R TN
WD B BB AR B R B, A BTk
LA DIRE, W B A S IR EH B) .
iy B i B A T I 24 M A B R it
T BYEE B AAE R YT, Bk =B T
Y8 28 5B BB AN A M A BB AN T, S LA A
Pt i AR T 55 Ve BB AN TR 9T . 2R gy
P RS % (4E4E R D SR IR RN
JAFEIR (2025 i) )T, HIEILFE 8,

P45 R 2 (calcitonin) ;B #1141 % B 40 JiE0 7%
P, W a Rk, e E, HEA—EM
BURVERT . H TR R AR EHEA B3 XURS: 1 £

AR, HHETFEZEH T HA S B ANaT T 259 %2
PRECR 2%, BRI IC S T TG 5
AR B B TR B P IEYE
YA, B R BR L PERY, PR 8,

VU4 FFZ5ER  (menatetrenone) ; &4k % K2 il
M, e A SRR AL, s A A PERE,
RRPEREIM S Ve BN R WM B R, RS
BRI S IEPEE A R D A BT AR B R
(UEHESEL B) . H HT U 28R 3R i 24 i
BHEHR AL ME ] T BUB AN E IR TT, AR PRE T
A, DU ZERR R R E Y, dRE IR, LA
TEFELy W, %2 55 1T AR s MR BE IR T
H, BUmeASEEN, kK8,

=8

BUERARRETE ST ANNRAERLRE

Je T ARAG TR A 24

24 TRITE R EAARE R . i IR R RIIE W SRR EIR YT
VR BB A RE
BICHBERREN 10 mg/K, BR—IKEL 70 mg/K, 0T 5 4F, HEITREE, B 3 gy A B E sk =
B WREEM 200 mL [ Wk TAUE I, #EA % PEEHE (eGFR<
KGN, MRZ5)E 2= 30 min AR 25M Y A AT JS 30 mL/min)
o Fib R L, ERIRITE 10 FEUT
BB BT BAA 254
MR JRE R 5 mg/IR, WHIKETE, K VRIT 3AE, TEAGEPTRU, X 0 i s RS =
gk FACE PR, #EA E; TCEEBE (eGFR<
2, A 30 mL/min)
w, SERKIRIT 2 6 T
FOHAGH BB 25 )
FIZERERREN 5 mg/R, B R —WE 35 mg/Ik, RIS, MBI, &3 RE; gk =
B W, 70 mg/W, B Wk TAE I, #EA % REBEHE (eGFR<
IR T 1 ]l T e M iR AT 30 mL/min)
, SERIRYT E 10 EY
BB BT BAA 259
HuEF BT 60 mg/R, 6 MH W, KT IRIT S5 FIEw P AT RS M b=
HAT W, YE e E8HRIT
SRVAEVIN 20 pg/I, BR—IK, KT ES SITRA M 24 1 A I AE TR T AR w
2 B SO
B R, Paget R, R
A ) 1 0 1 P o 5
18 4 LUF JLE K/
TPREER G R 250 mg/3k, H K, WERAESHEMEMCHA  [H) RS H K2 =

FHK 20 mg, JULP9 ST

e, 40 mg/hr, IR E R
120~ 160 mg R 2~3 J&, RIGHRM
AR, K 40~ 120 mg, BHAE
HRRH, RO B IR

R, WSz B2l

Eok7bunse ]
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T ARAT T [ £ 2 5
2%, RIT R BN . AR Al i A E g EEM@mF
M R B
PR 105 mg/ 32, FAMAT 210 mg, B AMSFFE 124 (ERAS i 95 — 4R P9 & Rt 7
NEHR . JCBRER bR R R S 2 A, O WUREZE S A 28

S U A S — R T i S B
HEAT, BRI T TR

INEERY-3IN 80 pg/IR, WS, FR—K ST 2 4 RESILEE s B PR AR w
%f?k?élﬂﬂ’JJLE&i/'\ﬁ:;
Paget ‘Fy B RO
AR Ry PR
B YntiE

WP E D B =B 0.25 pg/WR, BR—K WM BIE, HAWRITH  BEREGIULE 5 K 245 7 S
B A BERMWK, AR, FEadEE ok, aTRIBEH 2 R AR R

0.25 ~1.0 pe/d, PARES KO AETEH]

MR CHE LR 0.75 pne/iR, %

K—iK
REAG RS AT Z BLBER 200 TU/BE, MR —ArEABE 3 4 H 2t s 2

— R H — K i e 2 0 A

lewnw A N N e
s IRREES Z 470 20 UK, L

W&%yluwﬁ

$ert:# K, 15 mg/K, WA=, LR EEERST, HREH  RAREARE, BIEA 2

QU S ) S

hzf NTFedEH 3k, R *m,ﬁ HEARST, WHEMEH e E R R RN P2y 5
PR A B 1 B, B H = e

SRR 3R, HRMIIKE

Hzh. EEW?T% MEESSER BT E LR IR RPTTE, BS 1 B2 i
ﬁ?ﬁﬁﬁ%ﬁﬁﬁﬂE BUE, TERIT S BRI RO OC AT B E P TR S
PR BRAME LA 5 E 4 M”ﬁ&@ SREPE BUBANAE B E AT MR BE LA IR ST S A
USR5 R T, Gl AN E RS SR AT RPRMIARAL, X LRI 2 LA AR A O A
CRTARMERE . AP BPEMATIRERS) . &, DEIrh & s R B = . R 528
WA (nPr2 . N5E) RE@EMES (W AREERER, MTEESEEERIERHK,
B) Uik, GMEATRORmAER. MR RR N B R AR SN BB B AL 25 W A B I XU
PR R AT AT AR B BB AAE SR LR TR R R . N DA EMER, B
THrRE Sy, BEAREREIAR ™ GEIRSEHR A) o PERI 0SB 25 IR 7 I AR 25 23 1L
DRY7 B TR AME FEAE N GEREIR R B RWIIR 2 S B, XTI A E

A7, B, ISRGER)5 T G AME 2, RAIET
BT Y. WA RMPTERmMAY, SIS MR IR (K2),
JEIHIEB XA A 25 R0 A, B B FAAE F) Z W (R E BB A AE 29T 4R W

HYNGIT OB A RKIEIT AR 402 ks vivh (2022) )P, 45 5B BUBR AR 12 I AR 1 5 2R
TR B B BB AME 25 YIRYY TRITERR, b T kB BUSRAE B P BPs
YRR 22 )5 BB AME B E e i, AAYRIRIRIT B e %, ErF O —ZRIBIT
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Y15 RCT BRI SE e Sfe e 1 mT dd 35 R IR 2 i o
BiPAME AR B IR R4 Wos T
PO AL SR ) L 4G 0 A B B 24 5. 8%, WA
TRV m T B P B, R Ak,
B [ % IR B8 2 5 2% B BT T 58 22 Tt 7R 2 1 o A
HHE 8% ~ 1%, B RBLAME B & WA ) =
HYREE, A EMRg I, ik
YRR N, KRR s AR T
HAhBTE BB AN 259 )7 BUIRYT IR S5 A) .
PERRIIREIGR /) 58 Pk BT s AT SR, Ik R
WE, AI%EREZ ART DAMGE MR = ek, 3
B2 R, 765 T B BB A RE A9 1 R 2 e ek R
R I SR S A BT = 1 UNEAT 7/
(IEHREH A) .

BHBRRMELYITR. 5 HnNIEZY)
IBIT IR H 7 T oD Mt i kA%, #EL
JRAPUE BB S YRIT S, IRIEZ YT R 2 D
LA, JEEAR BT A, e 29 T e

BPs: M1 T BPs 5B EBEKALEE,
AR KGR EUE 12 S RE RS R
B, RPEIE B S VR, 452 S N
JERSW I T, BPs KBFIH] (10 ARS 4F ol ik
34F) IR, EEEIRBEE, gkEia Tl
REARZEATBR ; I BPs 3 nf BEIE I 55 0L ™ &
AN R FAAFRXRE A0 B YRAE A OB e 3t
R, @KW BPs J5, MIGHE 5%,
BTMs FI-EHr WK, desd A kA 259, o
IR BPs 1697 5 AE 8 # ik BPs YAJT 3 4E)5, &Er
JAUBG A G PR A (A A s ME B B T (H>-2. 5,
BRI IARIR B A B 5 3r) , A5 IEHE A 25
Wi FEE R YR, #I TR BPs SYRE AT
FERZE 10 4F, Flik BPs JY T EK 56 4F; #1)
Wb T B T AR, A RIEIRAY, S M AE K
4y AR, SN H AR AT 259, BPs 254
(B8P N e o 7 = B WK AR = N G 5B ST
T W R A B N R BTMs KT
Fop BWatE g, — BB % BRI DXA A
e /INA T AR B B 30 T R -2.5 LA
. BTMs I & T i o8 308 & e i 3, il
SERZSYR, A A YRTT .

HEFEHT . IR Z AT R PTIR TS B
B, THNIRIT R A A bR, I F B P4 B T R
B AT B RS, T ke E
PUIRYT 805 1y B ALY B RS A 2 IR TT .

FESCPARK: 7EFR E AR IR YT B TSR AN E BT
FEHA 248, a2, )7 SUHAPT B BTsips 2
YHAYY (W EF BT Ek BPs 4%, WEWE S A),
DIYERF 8% 3K 4

PREREREH. HurE NN TR AN E S
124, gy, dsUy 5T B I 2 WG
J7 CIEE S A), LABAM5 25 05 10 B B XU 14
n, AR

FBIRYT: TR —E e AR IT 259 ] BE
FETEST RE BRI s KR T 1 2 PR E , JEBCR
FHFE T SR YT R WS AR 22 R A1 0 B A E R
AR B B XRS5 A A 1 5 0 BR IR T T SRR,
FAN I S 26y R wg . H Ag 58 1B BB AN IE 1 24
WP TRITM R AR, BT H LM BREE 2
BRI YING T 5 0B B AR AR, T R
FAMFEERNS , 2 M B BB A RE )7 53 3R 9T SR W 4
EREEERE,

B BAR SR P 5B Rl Al . B
BT RS B BB A RE AR, AT e BB P R
PRHER, 7 5 WS ), DA
R BT TR R R O
Vi 245 W 15 F S 4 H B 1 4 B e gl o
BT XUR B 3, HERE T B BUE Wk 2 Y
(BPs T B BT ) 4kS23R9T, DAPRREE 8% 3k 45
GIEPE %90 A) 1)

BRI 0 P BT AR BER . BT A
JiE SR B A7 MU T BB 5 R S A IR BTIR T R
TEHE B % BEAE P BRI AT 6 N H TR, Hii %
FEFEF BORIT SR 1 AEB L F R, A KU, JUH
JE 22 R MEMECR B B IAURS B S 08 hn, BRI S T R b
BT SRR ST A RRIA T (IEYR YL A)
RG> Jofe 2 8 1) S M TR M 1 B R ST DA RGBT, BB
PR E S EmEY GFESE% B), AR
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BB e 50 5B R O IR . b A BT
BT BR KA 2 IR, 207 MR R 1A T,
AT YERF B B AR 2%, RS FRAR A 4 KU (BIE
PN A) , BTCHRERREN . DB AN T Bt Hh &7
PUIGYT, WIS A5 R 4 i i e R
PR e B AT BB, B R AR AR BE AR AL (E
PEEH B) .

BRATRYT . ASHIMNYE AR D B BN E 1)
FeRbiATT, TS ORE RS BB B AL IR T 25 Wk
B WEEEA R D LY, el 5EE
B R B W R S 25 A . s s
W, SfEfE . W SRR E K,
A RIS RS IR T .

BPs S54¢CMAAKA F . Bl B R A 5 5 57 i
JRIEA e, TEEAHE R 4 B 2% B I AR+
R AR B 253607, ANHERE A NS (IEHE S5 4
A) ., YL S TR IAIE 5 1 52 R IR IR 5 R ST
RN e D G 1 = e I = - =1 ) W
SEMARKEAZGIA T, Ik PR B XU AR T e ke Jl 2 .
293097, AT XURS 1 R T A B IR YT
JEN EEER A) 5 BEHLA IRBF ST s, Fl
SE J R A 55 e ST IE IR IDE R BH S 1 n 58 4k e T
BRI SEE A SRR SE R, 2By
WREROIMAE TR 253097, Wom B T KU R
AIREZ IS TS (ISR A) .

HEF RG-S RELIABRER B I6YT . A g 4 22
JE A VEREME . A, BeE S, BAIRITIE
FHZPGIT T GIEIESFH A) , 72 B M s
PASE FRF A 1 R ORI 9, (ERR 8 i B UGS 2
H IR Z T % .

Z5YRRYT A . 5B T A E T A
J7, WIRTAT AR N | 97 80 8 % A TEAl
W5 S 5 1k B O AL WA B 42 32 i T i 24
YIIATT B LL B AR Tt HAR M R A,
X5 R K 259097 R K R B RS 38 0 % U0 AR
S WO AT BE R RIS 36T T %, M
TG S YA | I LR SR YT AR, B
PEE TRBAAE Y7 OG22 (R R E TG
PAREIZYTIRRE (2022) ),

¥4 i 22 19 B 00 B P 245 W97 285 T 4
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RAEFIWG TR . 167 W11 BTMs B8 fE R T
HHEE, EFRRTE 1~3 11, WER3~6
AT BTMs R, 35 BT 25 W 4k Ky
S Cu D Ol B = L€ TR = A g vt /B
W5 R A | BT R AR G, X T
FEIARHER], B bR W T v R BE o
JARSG, BTMs Y28 Akt 55 45 & K6 30 1) de /N 2
SUBAGAEEA TR

BHEREMERTREARLLE. BruE
JRGAME B P 0 EE AR RN R AL, [E
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A7 BRI AR IR, DA - S P-B0 1 B AN 1R Y7 -2
REREAST, RGBT B AL 25 IR Y7 I B 2
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LB BB AN B TR AR A AL R
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TR 52 P 22 SO0 T M e A AT S
(I A RE KU FIBE T3 i T

A5 M B A M B2 A ] A T
AR, nsRINREWE, DU RAKE
AR R AR B PTER AL 28 R s
(L AN o= O YNV i € A o VN 8 B o
FARETF ARG AAAETAESUERS, W% 8 E
BB AN B AT R, R4 TP AR £ HEIR B0 K T
AR, PEHRIE T AR 5 58, WG (8 4
I8 5 25 P B J e i Al B AR R A T
FREARPCRAE B, NG EEPHGARMEM R, T
IRCER R LA . MR IR R | TR RAE, R
PCSYIIE 3h . 2 B I 25 i e R A ST 5
PR BB AAME B Y 8 NS LA I E BUsi AL 2y
Yityy, WM R EE, Re S E



AR B BB AN R B Eh P 2Rk

2025 4F 11 H %5 18 56 6 11
- 660 - CHIN J OSTEOPOROS BONE MINER RES Vol. 18 No. 6 November 10, 2025

SRBE, BEAGHRA TR
BEERE

B RFAME S AR B AR B R WL, s
PR BB S BOUR I W m T te, AT AR
FEE REAME G E, RS EIWAIZIHRKF
AR RGBT M BUBARE B AT 7
i JbL XS PEAl | 2 WA T SR R
THIRSIT iR, SRR A a2, U
SIS 5 1 A S e TR A PR ) HE A S
R B I KU BEAT AL 250307 AhsE T
ANFRETT 25018 T BN AE P A9 78 TIE 25 27k
YEAEG s T B A BUFAR PR B R Y A PR
W AR TUME, mUIR S, EF2h
FVEE BGANAE ;3 0 55 PE A BN AE Y B2 By
IRTRAL T WML

Tl R T FE B9 AN R, Rk 5B P B A
REILTT 16 B AT S 3 o FATT RN 5 Xk 55 1k R
B ANE A TR B R LA IR AT 5 IR R
T BN B 55 T A B A KU 0 T2 VAl
AR, nsE N TR RE . B AR AREOR KA YA
SR AR T 7 A TR BT T
JEEET XT3 [ 55 1 B TR M A B9 36 T BT 25 T
BLAE BT BB A Z AL RGP 5 . Wnt 18 % DUHE A
BT REGTAAAE O R, FRATT AR A AR
PN BB AME B IA R, R TR IR 55 N B R
RIS N A I iR S PR 1 I Y G
J7 LRl A B, A B T 3 R S M R O A AE
297K

Z % X #

[1] Wang L, Yu W, Yin X, et al. Prevalence of osteopo-
rosis and fracture in China; the China osteoporosis
prevalence study [ J]. JAMA Netw Open, 2021,
4. €2121106.

[2] Zeng Q, Li N, Wang Q, et al. The prevalence of oste-
oporosis in China, a nationwide, multicenter DXA sur-
vey [J]. J Bone Miner Res, 2019, 34. 1789-1797.

[3] HEEFSE TN FIE T SN 2. B HE B
BUAMEZITHR R [J]. T B A Eh
Jki, 2020, 13 381-395.

(4]

(5]

[6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

HZRgtR. BLReEEANNEAEAR (HBHS)
[ EB/OL]. (2021-5-11) [ 2025-6-20 ]. https://www.
stats. gov. cn/zt _ 18555/ zdtjgz/zgrkpe/ dqerkpe/ ggl/
202302/120230215_1904001. html.

Khosla S, Amin S, Orwoll E. Osteoporosis in men
[J]. Endocr Rev, 2008, 29. 441-464.

Sing CW, Lin TC, Bartholomew S, et al. Global epi-
demiology of hip fractures: secular trends in incidence
rate, post-fracture treatment, and all-cause mortality
[J]. J Bone Miner Res, 2023, 38. 1064-1075

Xia WB, He SL, Xu L, et al. Rapidly increasing rates
of hip fracture in Beijing, China [J]. J Bone Miner
Res, 2012, 27. 125-129.

Gao C, Xu Y, Li L, et al. Prevalence of osteoporotic
vertebral fracture among community-dwelling elderly in
Shanghai [ J]. Chin Med J ( Engl), 2019, 132.
1749-1751.

FRAR R ol OB AN A SR M 7 2. TP AR
BANIE AT 7 A A S AR A L AT sh 2
REAT (V] HPAEE TGRS FE B 2R K
2019, 12. 317-318.

Zheng XQ, Xu L, Huang J, et al. Incidence and cost
of vertebral fracture in urban China: a 5-year popula-
tion-based cohort study [J]. Int J Surg, 2023, 109
1910-1918.

Si L, Winzenberg TM, Jiang Q, et al. Projection of
osteoporosis-related fractures and costs in China: 2010-
2050 [J]. Osteoporos Int, 2015, 26. 1929-1937.
Hu J, Zheng W, Zhao D, et al. Health-related quality

of life in men with osteoporosis: a systematic review

and meta-analysis [ J ]. Endocrine, 2021, 74,
270-280.
Drake MT, Khosla S. Male osteoporosis [ J ].

Endocrinol Metab Clin North Am, 2012, 41. 629-641.
Center JR, Nguyen TV, Schneider D, et al. Mortality
after all major types of osteoporotic fracture in men and
women: an observational study [ J]. Lancet, 1999,
353. 878-882.

Forsen L, Sogaard AJ, Meyer HE, et al. Survival after
hip fracture: short- and long-term excess mortality ac-
cording to age and gender [J]. Osteoporos Int, 1999,
10: 73-78.

Bliuc D, Nguyen ND, Milch VE, et al. Mortality risk
associated with low-trauma osteoporotic fracture and

subsequent fracture in men and women [J]. JAMA,



AR B BB AN R B Eh PR 2Rk

2025 4F 11 H %5 18 56 6 11
CHIN J OSTEOPOROS BONE MINER RES Vol. 18 No. 6 November 10, 2025 . 661 -

[17]

(18]

[19]

[20]

[21]

(22]

(23]

(24]

(25]

[26]

[27]

[28]

2009, 301. 513-521.

Haentjens P, Magaziner J, Colon-Emeric CS, et al.
Meta-analysis: excess mortality after hip fracture
among older women and men [J]. Ann Intern Med,
2010, 152, 380-390.

Carnevale V, Nieddu L., Romagnoli E, et al. Osteopo-
rosis intervention in ambulatory patients with previous
hip fracture: a multicentric, nationwide ltalian survey
[J]. Osteoporos Int, 2006, 17, 478-483.

Turunen MJ, Prantner V, Jurvelin JS, et al. Composi-
tion and microarchitecture of human trabecular bone
change with age and differ between anatomical locations
[J]. Bone, 2013, 54. 118-125.

Kim JM, Lin C, Stavre Z, et al. Osteoblast-osteoclast
communication and bone homeostasis [ J ]. Cells,
2020, 9. 2073.

Bandeira L, Silva BC, Bilezikian JP. Male osteoporo-
sis [ J]. Arch Endocrinol Metab, 2022, 66:;
739-747.

Zhu X, Bai W, Zheng H. Twelve years of GWAS dis-
coveries for osteoporosis and related traits: advances,
challenges and applications [ J]. Bone Res, 2021,
9. 23.

Morris JA, Kemp JP, Youlten SE, et al. An atlas of
genetic influences on osteoporosis in humans and mice
[J]. Nat Genet, 2019, 51; 258-266.

Tuck SP, Scane AC, Fraser WD, et al. Sex steroids
and bone turnover markers in men with symptomatic
vertebral fractures [J]. Bone, 2008, 43: 999-1005.
Szule P, Claustrat B, Marchand F, et al. Increased
risk of falls and increased bone resorption in elderly
men with partial androgen deficiency: the MINOS
study [ J]. J Clin Endocrinol Metab, 2003, 88:.
5240-5247.

Szulc P. Role of sex steroids hormones in the regulation
of bone metabolism in men: Evidence from clinical
studies [ J]. Best Pract Res Clin Endocrinol Metab,
2022, 36: 101624.

Cauley JA, Ewing SK, Taylor BC, et al. Sex steroid
hormones in older men: longitudinal associations with
4. 5-year change in hip bone mineral density-the osteo-
porotic fractures in men study [J]. J Clin Endocrinol
Metab, 2010, 95. 4314-4323.

Almeida M, Laurent MR, Dubois V, et al. Estrogens
and androgens in skeletal physiology and pathophysio-

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

logy [J]. Physiol Rev, 2017, 97. 135-187.

Lips P. Vitamin D deficiency and secondary hyperpara-
thyroidism in the elderly: consequences for bone loss
and fractures and therapeutic implications [ J]. Endocr
Rev, 2001, 22. 477-501.

Reed BY, Zerwekh JE, Sakhaee K, et al. Serum IGF
1 is low and correlated with osteoblastic surface in idio-
pathic osteoporosis [ J]. J Bone Miner Res, 1995,
10 1218-1224.

D’Amelio P, Roato I, D’Amico L, et al. Bone and
bone marrow pro-osteoclastogenic cytokines are up-reg-
ulated in osteoporosis fragility fractures [ J ].
Osteoporos Int, 2011, 22. 2869-2877.

Zerlotin R, Oranger A, Pignataro P, et al. Irisin and
Secondary Osteoporosis in Humans [ J]. Int J Mol Sci,
2022, 23. 690.

Hofbauer LC, Busse B, Eastell R, et al. Bone fragility
in diabetes: novel concepts and clinical implications
[J]. Lancet Diabetes Endo, 2022, 10. 207-220.
Klinaku FT, Comi L, Giglione C, Magni P. An inte-
grated view of the pathophysiological crosstalk between
adipose tissue, bone and cardiovascular system in men
and women [ J]. J Endocrinol Invest, 2025, 48.
1061-1074.

Kimball JS, Johnson JP, Carlson DA. Oxidative stress
and osteoporosis [ J]. J Bone Joint Surg Am, 2021,
103, 1451-1461.

Guan Z, Xuanqi Z, Zhu J, et al. Estrogen deficiency
induces bone loss through the gut microbiota [ J].
Pharmacol Res, 2023, 196: 106930.

Xie H, Cui Z, Wang L, et al. PDGF-BB secreted by
preosteoclasts induces angiogenesis during coupling
with osteogenesis [ J ]. Nat Med, 2014, 20:
1270-1278.

Laurent MR, Dedeyne L, Dupont J, et al. Age-related
bone loss and sarcopenia in men [ J]. Maturitas,
2019, 122. 51-56.

Lin LP, Lai W], Hsu SW, et al. Early osteoporosis
risks and associated factors among caregivers working
in disability institutions: IOF One-Minute Osteoporosis
Risk Check [J]. Int J Environ Res Public Health,
2020, 17. 3319.

Schini M, Johansson H, Harvey NC, e al. An

overview of the use of the fracture risk assessment tool

(FRAX) in osteoporosis [ J]. J Endocrinol Invest,



- 662 -

A BB A R B A ER O A A
CHIN J OSTEOPOROS BONE MINER RES  Vol. 18 No.

2025 4F 11 H %5 18 56 6 11

6 November 10, 2025

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

2024, 47. 501-511.
Chakhtoura M, Dagher H, Sharara S, et al. Systematic
review of major osteoporotic fracture to hip fracture in-
cidence rate ratios worldwide : implications for Fracture
Risk Assessment Tool ( FRAX ) -derived estimates
[J]. J Bone Miner Res, 2021, 36 1942-1956.
BHEL, R BT RS TR (FRAX) Xf
FAEF P B E (V). PR B AT
PRIz, 2013, 6. 303-307.
Kim JW, Koh JM, Park JH,
FRAX without BMD: an age-related analysis of the
Fifth Health
Examination Survey ( KNHANES V-1,
Bone, 2015, 75. 27-31.
Su'Y, Leung J, Kwok T. The role of previous falls in

et al. Validation of

Nutrition

[1].

and

2010)

Korean  National

major osteoporotic fracture prediction in conjunction
with FRAX in older Chinese men and women: the Mr.
0S and Ms. OS cohort study in Hong Kong [J]. Os-
teoporos Int, 2018, 29. 355-363.

W, JROKEE, Sk, A TR BB A AE B A
B (1], Rl BB A RS B O A A, 2022,
15. 455-462.

LiM, Li Y, Deng W, et al. Chinese bone turnover

marker study: reference ranges for C-terminal
telopeptide of type I collagen and procollagen 1 N-ter-
minal peptide by age and gender [J]. PLoS One,
2014, 9. e103841.

Mg, AR, FEPRAR BRARE ARSI R
MFER [J]. PAEE B AR FE 0 5RO 2% 8
2021, 14. 321-336.
Gao C, Qiao J, Li SS,

over markers 25 (OH) D and PTH and their relation-

et al. The levels of bone turn-

ship with bone mineral density in postmenopausal
women in a suburban district in China [ J]. Osteoporos
Int, 2017, 28. 211-218.

Eastell R, Szulc P. Use of bone turnover markers in
postmenopausal osteoporosis [ J ]. Lancet Diabetes
Endocrinol, 2017, 5. 908-923.

Jain RK, Vokes T. Dual-energy X-ray absorptiometry
[J]. J Clin Densitom, 2017, 20. 291-303.

Kanis JA, McCloskey EV, Johansson H, et al. A ref-
erence standard for the description of osteoporosis [ J].
Bone, 2008, 42. 467-475.

TR B 2 o AR R B SR B 7 2. IR P
JRETAMEIZTFIG R (2022) [J]. A& BB A A1

(53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

B ER 2022, 15. 573-611
Curry SJ, Krist AH, Owens DK,

e \)h\
et al. Screening for
fractures: US Preventive

osteoporosis to prevent

Services Task Force Recommendation Statement [J].
JAMA, 2018, 319, 2521-2531.

Yu JS, Krishna NG, Fox MG, et al. ACR appropriate-
ness criteria (R) osteoporosis and bone mineral densi-
ty: 2022 update [ J]. J Am Coll Radiol, 2022, 19.
S417-S432.

Harvey NC, Gluer CC, Binkley N, et al. Trabecular
bone score (TBS) as a new complementary approach
for osteoporosis evaluation in clinical practice [ ] ].
Bone, 2015, 78: 216-224.
Leslie WD, Binkley N, Goel H, et al. FRAX (R)
Adjustment using renormalized trabecular bone score
(TBS) from L1 alone may be optimal for fracture pre-
diction; The Manitoba BMD Registry [J]. J Clin Den-
sitom, 2023, 26. 101430.

Engelke K, Adams JE, Armbrecht G, et al. Clinical
use of quantitative computed tomography and peripheral
quantitative computed tomography in the management
of osteoporosis in adults: the 2007 ISCD Official Posi-
tions [J]. J Clin Densitom, 2008, 11; 123-162.
Link TM, Lang TF. Axial QCT:
and new developments [J]. J Clin Densitom, 2014,
17, 438-448.

American College of Radiology. ACR-SPR-SSR prac-

clinical applications

tice parameter for the performance of dual-energy x-ray
absorptiometry ( DXA ). Available at.
acr. org/w/media/ ACR/Documents/PGTS/ guidelines/
DXA.pdf. Accessed March 31, 2022.

Wang YXJ, Blake GM, Tang SN,

http : //www.

et al. Quantitative
CT lumbar spine BMD cutpoint value for classifying os-
teoporosis among older East Asian women should be
lower than the value for Caucasians [ J]. Skeletal Ra-
diol, 2024, 53. 1473-1480.

Cheng X, Zhao K, Zha X, et al. Opportunistic screen-
and the

ing using low-dose CT prevalence of

osteoporosis in China; A nationwide, multicenter study
[J]. J Bone Miner Res, 2021, 36. 427-435.
Chiba, Narihiro Okazaki,

Mitsuru Doi, Ko et al.
Bone microstructure in healthy men measured by HR-
pQCT . Age-related changes and their relationships with
DXA parameters and biochemical markers [J]. Bone,

2022. 154. 116252.



A BB A R B A ER O A A
CHIN J OSTEOPOROS BONE MINER RES  Vol. 18 No.

2025 4F 11 H 5 18 56 6 11

6 November 10, 2025 - 663 -

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

(73]

[74]

[75]

YuF, XuY, Hou Y, et al. Age-, site-, and sex-spe-
cific normative centile curves for HR-pQCT-derived mi-
croarchitectural and bone strength parameters in a Chi-
nese mainland population [ J]. J Bone Miner Res,
2020, 35. 2159-2170.
Genant HK, Wu CY, van Kuijk C, et al. Vertebral
fracture assessment using a semiquantitative technique
[J]. J Bone Miner Res, 1993, 8. 1137-1148.

Deleskog L, Laursen NO, Nielsen BR, et al. Vertebral
fracture assessment by DXA is inferior to X-ray in clin-
2016,

ical severe osteoporosis [ J].

27. 2317-2326.

Osteoporos Int,

FuY, Li C, Luo W, et al. Fragility fracture discrimi-
native ability of radius quantitative ultrasound: a sys-
tematic review and meta-analysis [ J]. Osteoporos Int,
2021, 32. 23-38.

Shen L, Gao C, Hu S, et al. Using artificial
intelligence to diagnose osteoporotic vertebral fractures
on plain radiographs [J]. J Bone Miner Res, 2023,
38. 1278-1287.

Looker AC, Wahner HW, Dunn WL, et al. Updated
data on proximal femur bone mineral levels of US
adults [J]. Osteoporos Int, 1998, 8. 468-489.
Baim S, Binkley N, Bilezikian JP, et al. Official posi-
international clinical

tions of the society  for

densitometry and executive summary of the 2007 ISCD

Position Development Conference [ J ]. J Clin
Densitom, 2008, 11. 75-91.

2y, TEPRAR, EAEDE. N R LR B
BUME 2B 5697 (1] PR s A B
PR, 2022, 15. 449-454.

Vilaca T, Eastell R, Schini M. Osteoporosis in men
[ J]. Lancet Diabetes Endocrinol, 2022, 10;

273-283.

Wade E, Mulholland K, Shaw I, et al. ldiopathic ju-
venile osteoporosis-a polygenic disorder? [J]. JBMR
Plus, 2024, 8. ziae99.

Rinonapoli G, Ruggiero C, Meccariello L, et al. Oste-
oporosis in men; a review of an underestimated bone
condition [J]. Int J Mol Sci, 2021, 22. 2105.
Guyatt GH, Oxman AD, Vist GE, et al. GRADE; an
emerging consensus on rating quality of evidence and
strength of recommendations [ J]. BMJ, 2008, 336.

924-926.

Rizzoli R Biver E, Brennan-Speranza TC. Nutritional

[76]

[77]

[78]

[79]

[80]

[81]

[82]

[83]

[84]

[85]

[86]

[87]

intake and bone health [ J]. Lancet Diabetes Endo,
2021, 9. 606-621.
qj‘hliM%ﬁﬁﬁF\*ﬂﬂﬁL*“ﬁﬁﬁA. HAZED
S A RN AR (2025 fR) [J]. PR
JBC A A E‘i%ﬁ,w 2025, 18: 497-517.
Cauley JA, Parimi N, Ensrud KE, et al. Serum 25-
hydroxyvitamin D and the risk of hip and nonspine
fractures in older men [J]. J Bone Miner Res, 2010,
25. 545-553.
Sherrington C, Fairhall N, Kwok W, et al. Evidence
on physical activity and falls prevention for people aged
65 + years: systematic review to inform the WHO
guidelines on physical activity and sedentary behaviour
[J]. Int J Behav Nutr Phy, 2020, 17. 144.
Simchoni M, Landau R, Derazne E, et al. Adolescent
body mass index, weight trajectories to adulthood, and
osteoporosis risk [ J]. JAMA Netw Open, 2025,
8. €2525079.
Kanis JA, Johnell O, Oden A, et al. Smoking and

fracture risk: a meta-analysis [ J]. Osteoporos Int,

2005, 16: 155-162.
Hoong CWS, Saul D, Khosla S, et al. Advances in the
management of osteoporosis [ J ]. BMJ, 2025,

390 e081250.

Orwoll E, Ettinger M, Weiss S, et al. Alendronate for
the treatment of osteoporosis in men [ J]. New Engl J
Med, 2000, 343. 604-610.

Boonen S, Orwoll ES, Wenderoth D, et al. Once-
weekly risedronate in men with osteoporosis: results of a
2-year, placebo-controlled, double-blind, multicenter
study [J]. J Bone Miner Res, 2009, 24. 719-725.
Boonen S, Reginster JY, Kaufman JM, et al. Fracture
therapy in men with

New Engl J Med, 2012, 367.

risk and zoledronic acid

osteoporosis [ J].
1714-1723.
Gonnelli S, Cepollaro C, Montagnani A, et al. Alendr-
onate treatment in men with primary osteoporosis: a
three-year longitudinal study [J]. Calcif Tissue Int,
2003, 73. 133-139.
Hwang JS, Liou MJ, Ho C, et al. The effects of
weekly alendronate therapy in Taiwanese males with os-
teoporosis [ J . J Bone Miner Metab, 2010, 28.
328-333.

Zhou BN, Hu J, Sun L, et al. Effects of bisphospho-

nates on bone of osteoporotic men with different



- 664 -

A BB A R B ER B A S
CHIN J OSTEOPOROS BONE MINER RES  Vol. 18 No. 6 November 10, 2025

2025 4F 11 H %5 18 56 6 11

[88]

[89]

[90]

[91]

[92]

(93]

[94]

[95]

[96]

[97]

androgen levels; a case-control study [ J]. Endocr
Pract, 2022, 28. 250-256.

Ringe JD, Body JJ. A review of bone pain relief with
ibandronate and other bisphosphonates in disorders of
increased bone turnover [ J].
2007, 25. 766-774.

Zhao DC, Lin XY, Hu J, et al. Health-related quality

Clin Exp Rheumatol,

of life of men with primary osteoporosis and its changes
after bisphosphonates treatment [ J]. BMC Musculo-
skelet Disord, 2023, 24. 309.

Park JH, Kong SH, Lee J, et al. Time since last in-
travenous bisphosphonate and risk of osteonecrosis of
the jaw in osteoporotic patients [ J]. Nat Commun,
2025, 16. 4367.

Black DM, Condra K, Adams AL, et al. Bisphospho-
nates and the risk of atypical femur fractures [ J].
Bone, 2022, 156. 116297.

Orwoll E, Teglbjaerg CS, Langdahl BL, et al. A ran-
domized, placebo-controlled study of the effects of de-
nosumab for the treatment of men with low bone
mineral density [J]. J Clin Endocrinol Metab, 2012,
97. 3161-3169.

Langdahl BL, Teglbjaerg CS, Ho PR, et al. A 24-
month study evaluating the efficacy and safety of deno-
sumab for the treatment of men with low bone mineral
density ; results from the ADAMO trial [J]. J Clin En-
docrinol Metab, 2015, 100, 1335-1342.

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

Li P, Wu X, Li Y, et al. Denosumab versus bisphos-
phonates for the prevention of the vertebral fractures in
men with osteoporosis; an updated network Meta-
analysis [J]. Clin Invest Med, 2022, 45. E14-E22.
Lamy O, Everts-Graber J, Rodriguez EG. Denosumab
for osteoporosis treatment: when, how, for whom, and
for how long. A pragmatical approach [J]. Aging Clin
Exp Res, 2025, 37. 70.

Leder BZ, Tsai JN, Uihlein AV, et al. Denosumab
and teriparatide transitions in postmenopausal osteopo-
rosis (the DATA-Switch study ) : extension of a ran-

domised controlled trial [ J]. Lancet, 2015, 386:

[98]

[99]

[100]

[101]

[102]

[103]

[104]

[105]

[106]

[107]

1147-1155.

Kumar S, Wang M, Kim AS, et al. Denosumab dis-
continuation in the clinic: implications of rebound bone
turnover and emerging strategies to prevent bone loss
and fractures [ J]. J Bone Miner Res, 2025, 40.
1017-1034.

Everts-Graber J, Lehmann D, Burkard JP, et al. Risk
of osteonecrosis of the jaw under denosumab compared
to bisphosphonates in patients with osteoporosis [ J]. J
Bone Miner Res, 2022, 37. 340-348.

Bone HG, Wagman RB, Brandi ML, et al. 10 years
of denosumab treatment in postmenopausal women
with osteoporosis: results from the phase 3
randomised FREEDOM trial and open-label extension
[J]. Lancet Diabetes Endo, 2017, 5. 513-523.
Anastasilakis AD, Pepe J, Napoli N, et al. Osteone-
crosis of the jaw and antiresorptive agents in benign
and malignant diseases: a critical review organized by
the ECTS [J]. J Clin Endocrinol Metab, 2022,
107, 1441-1460.

Beth-Tasdogan NH, Mayer B, Hussein H, et al. In-
terventions for managing medication-related osteone-
crosis of the jaw [J]. Cochrane Database Syst Rev,
2022, 7. CD012432.

Ali DS, Khan AA, Morrison A et al. Antiresorptive
therapy to reduce fracture risk and effects on dental
implant outcomes in patients with osteoporosis: A sys-
tematic review and osteonecrosis of the jaw taskforce
consensus statement [ J]. Endocr Pract, 2025, 31.
686-698.

Kurland ES, Cosman F, McMahon DJ, et al. Para-
thyroid hormone as a therapy for idiopathic
osteoporosis in men; effects on bone mineral density
and bone markers [ J]. J Clin Endocrinol Metab,
2000, 85: 3069-3076.

Orwoll ES, Scheele WH, Paul S, et al. The effect of
teriparatide [ human parathyroid hormone (1-34) ]
therapy on bone density in men with osteoporosis
[J]. J Bone Miner Res, 2003, 18. 9-17.

Shane E, Shiau S, Recker RR, et al. Denosumab
after teriparatide in premenopausal women with idio-
pathic osteoporosis [ J]. J Clin Endocrinol Metab,
2022, 107: el528-e1540.

Dito G, Lugaresi M, Degradi C, et al. Efficacy of

switching from teriparatide to zoledronic acid or deno-



A BB A R A ER O A A
CHIN J OSTEOPOROS BONE MINER RES  Vol. 18 No.

2025 4F 11 H %5 18 56 6 11

6 November 10, 2025 - 665 -

[108]

[109]

[110]

[111]

[112]

[113]

[114]

[115]

[116]

[117]

sumab on bone mineral density and biochemical mark-
ers of bone turnover in older patients with severe oste-
oporosis: a real-life study [ J]. Endocrine, 2023,
82. 181-189.

Qaseem A, Hicks LA, Etxeandia-lkobaltzeta I, et al.
Pharmacologic treatment of primary osteoporosis or
low bone mass to prevent fractures in adults: a living
clinical guideline from the American college of physi-
cians [J]. Ann Intern Med, 2023, 176. 224-238.
Clarke BL, Khosla S. Androgens and bone [ J]. Ster-
oids, 2009, 74. 296-305.

Ng TFM, Hoermann R, Bracken K, et al. Effect of
testosterone treatment on bone microarchitecture and
bone mineral density in men: A 2-Year RCT [J]. ]
Clin Endocrinol Metab, 2021, 106: e3143-e3158.
Snyder PJ, Kopperdahl DL, Stephens-Shields AJ,
et al. Effect of testosterone treatment on volumetric
bone density and strength in older men with low tes-
tosterone: a controlled clinical trial [ J]. JAMA
Intern Med, 2017, 177, 471-479.

Tenuta M, Hasenmajer V, Gianfrilli D, et al. Testos-
terone and male bone health: a puzzle of interactions
[J]. J Clin Endocrinol Metab, 2025, 110;
€2121-e2135.

Cruickshank M, Hudson J, Hernandez R, et al. The
effects and safety of testosterone replacement therapy
for men with hypogonadism: the TestES evidence syn-
thesis and economic evaluation [ J]. Health Technol
Assess, 2024, 28. 1-210.

Vescini I, Chiodini I, Falchetti A, et al. Manage-
ment of osteoporosis in men: a narrative review [J].
Int J Mol Sei, 2021, 22. 13640.

Padhi D, Allison M, Kivitz AJ, et al. Multiple doses
of sclerostin antibody romosozumab in healthy men
and postmenopausal women with low bone mass: A
randomized, double-blind, placebo-controlled study
[J].J Clin Pharmacol, 2014; 54 168-178.
Lewiecki EM, Blicharski T, Goemaere S, et al. A
phase I

evaluate efficacy and safety of romosozumab in men

J Clin Endocrinol Metab,

randomized placebo-controlled trial to

with osteoporosis [ J ].
2018, 103. 3183-3193.
Kobayakawa T, Miyazaki A, Takahashi J, et al. Ver-
ification of efficacy and safety of ibandronate or deno-

sumab for postmenopausal osteoporosis after 12-month

[118]

[119]

[120]

[121]

[122]

[123]

[124]

[125]

[126]

[127]

treatment with romosozumab as sequential therapy:
The prospective VICTOR study [J]. 2022,
162 116480.

Bone,

Kobayakawa T. Sequential and combination therapy
with romosozumab [ J]. J Bone Miner Metab, 2025,
43. 10-17.

Curtis EM, Reginster JY, Al-Daghri N, et al. Man-
agement of patients at very high risk of osteoporotic
fractures through sequential treatments [J]. Aging
Clin Exp Res, 2022, 34. 695-714.

Lv F, Cai X, Yang W, et al. Denosumab or ro-
mosozumab therapy and risk of cardiovascular events
Systematic

2020,

in patients with primary osteoporosis:
review and meta- analysis [ J ].
130, 115121.

Czerwinski E, Cardona J, Plebanski R, et al. The ef-

Bone,

ficacy and safety of abaloparatide-SC in men with os-
teoporosis; a randomized clinical trial [ J]. J Bone
Miner Res, 2022, 37. 2435-2442.

Matsumoto T, Sone T, Soen S, et al. Abaloparatide
increases lumbar spine and hip BMD in Japanese pa-
tients with osteoporosis: the phase 3 ACTIVE-] study
[J]. J Clin Endocrinol Metab, 2022, 107.
e4222-e4231.

Kondo S, Kakihata H, Nishida Y, et al. The safety
and effectiveness profile of eldecalcitol in a prospec-
tive, post-marketing observational study in Japanese
male patients with osteoporosis [ J]. J Bone Miner
Metab, 2019, 37. 292-300.

Trovas GP, Lyritis GP, Galanos A, et al. A random-
ized trial of nasal spray salmon calcitonin in men with

on bone mineral

J Bone Miner Res,

idiopathic osteoporosis: effects
density and bone markers [ J].
2002, 17. 521-527.

Huusko TM, Karppi P, Kautiainen H, et al. Random-
ized, double-blind, clinically controlled trial of in-
tranasal calcitonin treatment in patients with hip
fracture [J]. Calcif Tissue Int, 2002, 71. 478-484.
Su S, He N, Men P, et al. The efficacy and safety of
menatetrenone in the management of osteoporosis: a
systematic review and meta-analysis of randomized
controlled trials [ J]. 2019, 30.
1175-1186.

Singh W, Kushwaha P, Kushwaha SP. Exploring

Osteoporos Int,

menatetrenone ; origin, chemistry, therapies and de-



- 666 -

A BB A R A ER O A S
CHIN J OSTEOPOROS BONE MINER RES  Vol. 18 No.

2025 4F 11 H %5 18 56 6 11

6 November 10, 2025

[128]

[129]

[130]

[131]

[132]

[133]

[134]

[135]

[136]

[137]

[138]

livery [J].J Am Nutr Assoc, 2025, 44. 508-520.
Liang H, Wang O, Cheng Z, et al. Jintiange
combined with alfacalcidol improves muscle strength
and balance in primary osteoporosis: A randomized,
double-blind,
multicenter clinical trial [J]. J Orthop Transl, 2014,
320225, 53-61.

Fuggle NR, Beaudart C, Bruyere O, e al. Evidence-

double-dummy, positive-controlled ,

based guideline for the management of osteoporosis in
men [J]. Nat Rev Rheumatol, 2024, 20. 241-251.
Kehoe T, Blind E, Janssen H. Regulatory aspects of
the development of drugs for metabolic bone diseases-
FDA and EMA perspective [ J ]. Br J Clin
Pharmacol, 2019, 85. 1208-1212.

Eastell R, Vittinghoff E, Lui LY, et al. Validation of
the surrogate threshold effect for change in bone min-
eral density as a surrogate endpoint for fracture out-
comes; The FNIH-ASBMR SABRE Project [J]. J
Bone Miner Res, 2022, 37. 29-35.

Black DM, Bauer DC, Vittinghoff E, et al.
Treatment-related changes in bone mineral density as
a surrogate biomarker for fracture risk reduction:
meta-regression analyses of individual patient data
from multiple randomised controlled trials [ J ].
Lancet Diabetes Endo, 2020, 8. 672-682.

Beaudart C, Demonceau C, Sabico S, et al. Efficacy
of osteoporosis pharmacological treatments in men; A
systematic review and meta-analysis [ J]. Aging Clin
Exp Res, 2023, 35. 1789-1806.

Li N, Beaudart C, Cauley JA, e al. Cost
effectiveness analyses of interventions for osteoporosis
Phar-

a systematic literature review [ J].

363-391.

in men;
macoeconomics, 2023, 41.
Kaufman JM. Management of osteoporosis in older
men [ J]. 2021, 33,
1439-1452.

Rochira V, Antonio L, Vanderschueren D. EAA clin-

Aging Clin Exp Res,

ical guideline on management of bone health in the
andrological outpatient clinic [J]. Andrology, 2018,
6. 272-285.

Kendler DL, Langdahl BL,

Cosman F, et al. Ro-

mosozumab and antiresorptive treatment: the impor-
tance of treatment sequence []]

2022, 33, 1243-1256.
2, R, E4EN. B BEANAE 25 YR 1)

Osteoporos Int,

[139]

[140]

[141]

[142]

[143]

[144]

[145]

[146]

Wiz KRBT [J]. AR B e A
B EERAE, 2021, 14 441-446.

Eastell R, Nickelsen T, Marin F, et al. Sequential
treatment of severe postmenopausal osteoporosis after
teriparatide;  final results of the randomized,
controlled European Study of Forsteo ( EUROFORS)
[J]. J Bone Miner Res, 2009, 24. 726-736.

Wong R, Wong PY, Liu C, et al. Treatment effects,
adverse outcomes and cardiovascular safety of ro-
mosozumab-Existing worldwide data: A systematic re-
view and meta-analysis [ J]. J Orthop Translat,
2024, 48: 107-122.

Whitmarsh T, Treece GM, Gee AH, et al. Mapping
bone changes at the proximal femoral cortex of postm-
enopausal women in response to alendronate and
combined or sequentially [J]. J

2015, 30: 1309-1318.

teriparatide alone,
Bone Miner Res,
Ayers C, Kansagara D, Lazur B, et al. Effectiveness
and safety of treatments to prevent fractures in people
with low bone mass or primary osteoporosis: a living
systematic review and network Meta-analysis for the
American college of physicians [ J]. Ann Intern
Med, 2023, 176. 182-195.

Misof BM, Paschalis EP, Blouin S, et al. Effects of
1 year of daily teriparatide treatment on iliacal bone
mineralization density distribution (BMDD) in postm-
enopausal osteoporotic women previously treated with
alendronate or risedronate [ J]. J Bone Miner Res,
2010, 25. 2297-2303.

Kumar S, Gild ML, McDonald MM, et al. A novel
sequential treatment approach between denosumab
and romosozumab in patients with severe osteoporosis
[J]. Osteoporos Int, 2024, 35. 1669-1675

Grassi G, Ghielmetti A, Zampogna M, et al. Zoledr-
onate after denosumab discontinuation: is repeated
administrations more effective than single infusion?
[J]. J Clin Endocrinol Metab, 2024, 109.
e1817-e1826.

Brown JP, Roux C, Ho PR, et al. Denosumab signif-
icantly increases bone mineral density and reduces
bone turnover compared with monthly oral ibandronate
and risedronate in postmenopausal women who

remained at higher risk for fracture despite previous

suboptimal treatment with an oral bisphosphonate

[J]. Osteoporos Int, 2014, 25. 1953.



A BB A R B A ER O A S
CHIN J OSTEOPOROS BONE MINER RES  Vol. 18 No.

2025 4F 11 H %5 18 56 6 11

6 November 10, 2025 - 667 -

[147]

[148]

[149]

[150]

[151]

[152]

[153]

[154]

[155]

[156]

[157]

Anastasilakis AD, Polyzos SA, Gkiomisi A, et al.

Denosumab  versus zoledronic acid in patients

previously treated with zoledronic acid [ J ].
Osteoporos Int, 2015, 26. 2521-2527.

Finkelstein JS, Wyland JJ, Lee H, et al. Effects of
teriparatide , alendronate, or both in women with post-
menopausal osteoporosis [ J ]. J Clin Endocrinol
Metab, 2010, 95. 1838-1845.
Cosman F, Eriksen EF, Recknor C, et al. Effects of
intravenous zoledronic acid plus subcutaneous teripa-
ratide [ ThPTH (1-34) ] in postmenopausal osteopo-
rosis [ J]. J Bone Miner Res, 2011, 26 503-511.
Walker MD, Cusano NE, Sliney JJ, et al.
Combination therapy with risedronate and teriparatide
in male osteoporosis [ J ]. Endocrine, 2013, 44.
237-246.

Ramchand SK, David NL, Lee H, et al. Efficacy of
zoledronic acid in maintaining areal and volumetric
bone density after combined denosumab and
teriparatide administration; DATA-HD study extension
[J]. J Bone Miner Res, 2021, 36: 921-930.

Tsai JN, Uihlein AV, Lee H, et al. Teriparatide and
denosumab, alone or combined, in women with post-
menopausal osteoporosis; the DATA study randomised
trial [J]. Lancet, 2013, 382 50-56.
Martin-Merino E, Huerta-Alvarez C, Prieto-Alhambra
D, et al. Cessation rate of anti-osteoporosis treatments
and risk factors in Spanish primary care settings: a
population-based cohort analysis [ J]. Arch Osteopo-
os, 2017, 12. 39.

Mikyas Y, Agodoa I, Yurgin N. A systematic review
of osteoporosis medication adherence and osteoporosis-
related fracture costs in men [J]. Appl Health Econ
Health Policy, 2014, 12. 267-277.

Fu SH, Wang CY, Hung CC, et al. Increased
fracture risk after discontinuation of anti-osteoporosis
medications among hip fracture patients; A popula-
tion-based cohort study [J]. J Intern Med, 2021,
290 1194-1205.

Sarkar S, Reginster JY, Crans GG, et al. Relation-
ship between changes in biochemical markers of bone
turnover and BMD to predict vertebral fracture risk
[J]. J Bone Miner Res, 2004, 19. 394-401.

van Haard P,

van den Berg P, van der Veer E,

et al. A dedicated Fracture Liaison Service telephone

[158]

[159]

[160]

(161 ]

[162]

[163]

[164]

[165]

[166]

[167]

program and use of bone turnover markers for evalua-
ting l-year persistence with oral bisphosphonates
[J]. Osteoporos Int, 2018, 29. 813-824.
Olmo-Montes FJ, Hernandez-Cruz B, Miranda M],
et al. The fracture liaison service of the virgen
macarena university hospital reduces the gap in the
management of osteoporosis, particularly in men. It
meets the international osteoporosis foundation quality
standards [J]. J Clin Med, 2021, 10. 4220.
Wehren LE, Hawkes WG, Orwig DL, et al. Gender
the role of

2003, 18.

differences in mortality after hip fracture:
infection [ J]. J Bone Miner Res,

2231-2237.

AR ES TR 4. B R MBI
(2022 4EJR)  [J]. thAEE R, 2022, 42;
1473-1491.

RS, IS, WROE B RS A S
Tﬁﬂbh&mﬁ%m&ﬁﬁﬁﬁ A [J]. AR
A, 2022, 42. 1514-1522.

Lim SK, Beom J, Lee SY, et al. Efficacy of fragility
fracture integrated rehabilitation management in older
adults with hip fractures: a randomized controlled trial
with 1-year follow-up [J]. J Am Med Dir Assoc,
2025, 26: 105321.

Hollensteiner M, Sandriesser S, Bliven E, et al. Bio-
mechanics of osteoporotic fracture fixation [ J]. Curr
Osteoporos Rep, 2019, 17. 363-374.
Halvachizadeh S, Teuber H, Pape HC, et al. Princi-
ples and current concepts in the surgical treatment of
fragility fractures in the elderly [J]. Best Pract Res
Clin Rheumatol, 2019, 33. 264-277.

Zhu Y, Tu Y, Shen J, et al. Locking intramedullary
nails and locking plates in the treatment of two-part
proximal humeral surgical neck fractures: a prospective
randomized trial with a minimum of three years of follow-
p [J].J Bone Joint Surg Am, 2011, 93. 159-168.
Chen K, Yang F, Yao S, et al. Biomechanical com-
parison of different fixation techniques for typical ace-
tabular fractures in the elderly: the role of special
quadrilateral surface buttress plates [J]. J Bone Joint
Surg Am, 2020, 102. e81.

Ranieri R, Lacouture-Suarez JD, Ferrero M, et al.
Early rehabilitation vs. conventional immobilization in
nonoperative treatment of proximal humeral fracture:

a systematic review [ J]. Eur Rev Med Pharmacol



- 668 -

A BB A R A ER O A S
CHIN J OSTEOPOROS BONE MINER RES  Vol. 18 No.

2025 4F 11 H %5 18 56 6 11

6 November 10, 2025

[168]

[169]

) /. i, Bot, Ak, MER, EREE 4T
H K T4
gl H K. FhMA, HEE T HUE B Kk,
Mﬁﬁﬁ:%@%\iﬂ
WP A xaF. REF Fa
WEE (GRUERETHF) ;

TR, T8 RANF RFE, FHEM, R, R4EE,

HAe L EEW L R XAE, Rt
ELd

Sei, 2024, 28, 3771-3780.

Bawa HS, Weick J, Dirschl DR. Anti-osteoporotic
therapy after fragility fracture lowers rate of subse-
quent fracture: analysis of a large population
sample [ J]. J Bone Joint Surg Am, 2015, 97.
1555-1562.

Zhou B, HuJ, Yu Y, et al. Novel aptamers targeting
sclerostin  Loop3 improve skeletal and muscle
properties without adverse cardiovascular effects in or-

chiectomized mice [ J]. J Cachexia Sarcopenia

[170]

[171]

2025, 16 e13831.
YuY, Wang L, Ni S, et al. Targeting loop3 of

Muscle,

sclerostin preserves its cardiovascular protective action
and promotes bone formation [ J]. Nat Commun,
2022, 13. 4241.

Fowler TW, Mitchell TL, Janda CY, et al. Develop-
ment of selective bispecific Wnt mimetics for bone
loss and repair [ J]. Nat Commun, 2021, 12 3247.

(W H . 2025-02-08)

(BHEBREMIEIZTIERE (2025 ) ) A5HBH

SRR BAL (3L REmHT) «

TH (Pl RFINEMEAER) .

I8 (R FER),

EHRFESF_ER)., MNEE (BMNKFE—HBEER).

(TEEHXFZWES —ER) .
»/L-/HQ&E]T}D)
(AMKXFWES_ER), hit (LWAEZER), FRA (%
FEAHE (PHARFPRIE_ER).

Be) |

FARARER) .
LARER)

B (LERBRTES

VEHERE (ATER).

Ak, B, T FEK
;‘,’ B Z'j: ,E'g/&/ﬁ] N Eé]{{di’: ﬁ’—%&ﬂ‘

M (HTKRFESF
G (REEHARFEER), R4 (AT RXRFHFZER). B (BEFEEF P ),
FHy (wFER), FEKX (WNEARKER),
FAGY-%S

s REN

RS N

¥R, HeE, B RS,

FRAE (FEWARER), AFRZ (LE
Re M &5 —ETR) .
R A
Fi&t+ (milk

SAKRER), EEA (Z%&%/éllzf%) X fE
q’ﬁ‘}"fik%’-r]m F)%Wﬂ'%ﬁ]‘ﬁ"@

E%ﬁ(%i%%%&d\?%%(L&igkéﬁé%w%
CE4 (BETHEAER), #HEE (THRFREZER).
ETd GLHEARER)

2R (AERFHE



