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[Abstract] Abaloparatide, the amino acid synthesis analogue of human parathyroid hormone-related
protein (PTHrP), is a novel selective activator of the parathyroid hormone- 1 receptor signaling pathway,
which can increase bone density and bone mass, improve bone microstructure and strength, and is the second
bone synthesis drug after Teriptide.Many preclinical and basic studies have found that abaloparatide is effec-
tive in the treatment of postmenopausal osteoporosis, providing a new treatment strategy for postmenopausal
osteoporosis, but a large number of studies and large animal studies are still needed to better verify the biosaf-

safety of PTHrP analogue in the treatment of osteoporosis. This article reviews the progress in the study of

the bone synthesis drug PTHrP analogue abaloparatide in patients with osteoporosis.

[Key words] Osteoporosis;

BT A A — Bk DLE 2 BB AR R A
ACARHE R , B0 BB m, TR A S B i
FASE S — v, B KR 2 R AARYT . fRikiE A
RIS 2 A0 N B TP , A OB A T TR RN B
EIL 900 5N, BTN T2 WA 23k, Tk 3 B LA
T4 4% P BE AR . B T AR I M B T AR N R
FET ) B, 1R 55 % LU I 2ot Al 65 % LUE [ 55 vk
R o, SN T AR TS BRSO . B AR ),
WA IR P I R B i S S8 o, e WGk o TR R
FIRE 1 B WS TR R A, 5 BORA i RN B o e R R B
T BRI AR, U a7 AT BT b B SR &
5 FOBH# (HEARER E B EMLE . KUk, TR Ae e o
B ' DUV B #4500 I 25— LR 1 A A I A
Mo BETATH BE G BT V22 BRI B AR 5%

DOI: 10.3877/cma.j.issn.2096-0263.2021.02.009

B TH 5N E AR R AR R4 0 H (gzwikj2019-1-134;
gzwikj2020-1-120)

{E# B AL: 550004 BFH, STIHEERLR A 550004 5 FH, B BERFR
Wi 8 = B R

JEAE A T, Email: 179451982@qq.com

PTHrP analog; Abaloparatide;

Teriparatide; Literature review

Ji 25 #H 2% Ik (parathyroid hormone related peptide, PTHrP)
B BCALD , AR5 ST RITRAT T2 SR, P 30 B T R, PRI ME A
HVAEME R B 370 RS o 2 AR STV W] 2 48 N ME AR B 9
T XURSE PG 65 %2 85%, ARMEVAREE R KU FEAIRZ) 50%
R ST JRAH B, BAT E 985 JOK e B R B () 388 I 2% 1%, O L
e LU ) XSG BEAICE e 0S5 2440 PTHIP 284Ul B2
& IIRTE B LB A RE S8 11 R B R AT T 450

—VH RN RE R TT IR

PRI )

BT B AR B o s A i S B BT U () 25 6 T LA L
HRWC L) e A AR 25 o PR RIS 29 =% B BB A
FEVRIT B IR AW, Hoh AR 25 W XU R £ T 15 U8 £F 1.
e, 30 3 A B A A 5 ) ROSRSE TR  E, PR
PR o SRTT, X Fh 7 VA A IEB IS5/ BBA, A R, B AR
AR 2447 T = T2 36 e B B A B D e ke SR T R 3
OB PR R A AR B T DX AT 388 1 B O 5 i e
o CASCE MRS 245 W 4 ) W WSO P 5 B 2 P R T
BRPIAERAE o B S 24 P 400 )  F  B IEE M F
F ARG B AR, BE A H T AR5 0 s T
JRUBRAARE PRI FRL B BRIGIT , i SR [ IR 35 28 G PRI AR 2



-+ 118 - e E RIS B 4E 20214F4 H 7% 520 Chin J Geriatr Orthop Rehabil (Electronic Edition), April 2021, Vol.7, No.2

AT RS 2 PE 25 R AR 25

(COMREE & AW

BB A 25 W) 38 5 3 e A A L AR 4
PR VSR I T B, 2 4R TR T 40 48 5 | LB
F T v U 1 55 P G FROIR 5% IR I8 ER ( parathyroid hor-
mone, PTH) CELHE B 41 N\ FAR 55 I 25 1-84 RUe L ip ik, 4% ]
F -k B-Be AR 52 74 7% 771 (receptor activator of NF-kB ligand,
RANKL) 11|75 (denosumab) - 45 2 15 2= 8 4E®, PTH
S — TR T B BB AE 1) A AU 24, A2 TR TS L B
AR SRR SRR T R EEAE A . Re LRk & PTH (1) 1-
34 v B, 4ERF PTH R 2X AL 25 1, H 2002 FE L4 AR
B BAAE B B A s e AR A AR 290 o R AL IR
S IE N T R, B et 356 00 R AL, 6 I T ) 41 8 B
i) 75 B A AR FH U RS R ST R AE 3G 0 A R i
(bone mineral density, BMD) 77 TRI{IL T HU s WU 2547, {H Hoxsf
80 I A Y A R R o AR S R T S [ 1 A5 PR Dl
S E BRI AN A I S 45 R 9 18 A~ H ™. PTHrP /& —
e = A 5 HR IR (PTHD RPR M & A5, 5H—G
HEABEPZ kL&, PTHP AT PTH, BAERE N E K
B IR ST R 55 W S 1T PTH £ BAE NS RS 1 N 43
PAATER 09, B B K2 PTHP 1-34 (K14 i3l H wir A
TIRIT VA 5 B SRR I

TV BRI B 9 ORE B TT RO

HEAAR B 37 A2 o 5 L IR B o A 1k e 4, S B T 4 5 R
TG TR BT 1) 20%!", 2 B 5T i A P AT R85 d v ()
P, BTG B — AT R EIA 27%" e KL 5%F 10% 1) #
BT 2 TR AT, TEACH T T AR S 3.3 AR,
FH B TR 1) 4 S Ve B 41 RS, PR 385 m LT 5% 7 2 B A7
AL o T A AR A 40 ) S RN AT
B FE BRI DIAR DG, B A =2 SRS i A Vi 4
SR, AR 3T I AR B T M RO R B =5 2, 45 AT
ok T EUK GG AR, TR P 3 2 B BB FARE B3 iR
T AN PR ) OC B B AR i BB A E BT OO AN A e i IR
TR AR BRI RO RPEAL

= Bl 2 9% )ik (Abaloparatide) f&j /1

By L8986 K 2 — Folr 5 BRI FROIR 55 IR aR LAY 2 A B 71,
T2017 % 4 H th 3 E & & F1 25 %) & 32 5 (Food and Drug
Administration) #b#E I 1T, 2 48R L IE K G 5 R Ak
250, B HEE FH T I0T 40 48 5 B TG A S AR AT e A PR
N PTHrP 2 [K] € A2 7E 12 5 Y iR J B b, 40 5 PTH 2 (K]
FWEA KM NFEPTH & — A 1 =4 2 F 5L, 1
PTHrP 2 K2 2% ). B K215 kb, HI 8 MM T F12 4
Ja BT, Ho AT — AT LUE B sk 352,34 40
5 PTH JE N B H LU . SR+ 5 F 6 @ i ik 4%
PR B EE, 0] DUFE S = FPAS [7] 1 mRNA Y22, S 7 24 # R
Yt — PRV [ . PN PTHP 25 A A N 3 5 PTH BoA A
I 1) 3 0 A S A DA A i R U R 5 4 A 1 A R
fEH .

IR SO,

DY S £ 948 JOK BT 4 FE L1

() IFE R

PTH F1 PTHrP 25 L0473 id 5 PTH/PTHrP 32 R 45 5 K %5
&M, PTH [ PTHrP SZ AR AEVF 2 AL 1 ik, A5 i A i
B 40 AT N AN A A R TE ™. PTH A1 PTHrP (& ARt
2 T R0 LB 24, DR A T ) 74 52 4 o 8T 348 i
WS VAT, T T B0 38 DR S A 33 i T B, SR, 4 e PTH AN
PTHrP ZEAU (1 44 & BRI M 18 23 F WL AT ZE B 78 o
18 1t RS0 PTHP T 5y, Q05T e Jif 87 180 A Y 1 465 I , %o B
B A o AR 5 T AT EJCPE PTHIP 45 26 W) AT 3 i 7% 1k
I 25 B (R4 =0 PTH AT PTHrP SN 0 A AR B 85 (115
A PR 2 3 0B /N 2B o N A0 /N R A 4 » TR 388 o R
EE NSRS D= SN 1 by N N O N ) (e
PTHrP 204, AT 38 I T B B % FE A 1= o

(AT

R B9 K2 — Fh & B 34 S ZERR AR, 5 PTHrP1-34 [A] Y5
PR 76%, 5 PTH1-34 (1 [R1 R 41% . 34 PTHrP 25
N 35 PTH B A AH A 19 75 21 1R M, PTHIP 1) N s i 2
A0 4% PTHIP (3-34) A1 PTHIP(7-34) , /& 5 PTHIR 45 &H
ANBRHIBL RIS 5 e g F5 P . PTHBUPTHIP(1 - 20D
FO4E N 3t Fr BEAS 5 PTHIR 254, 1B 244 A N i PTH(L - 34)
APTHP(1 - 3, 2454 ¥ PTHIR k. 58 -, PTHAN
PTHrP 1) 14-36 NMRAEMR T HIN PTHRI & E X FEE ., R
& PTH(1-34) f PTHrP (1-34) 7E — St &5 f) F A7 22 5, {2
SR = 2% 5 R PR AR B A 45 1 P B IR RE A2 5 PTHR1 &5 4
BT 2L 785 IR A7 72 P9 A = S 7 1 PTHR L #4 42 PTHR1 A2 P Fh
AN R Z ROFIRG 1) G EAMECZ A . 5RO4H
AL KAF 5% S A BRI, 58043 R, 1 RG F:51
TR, AR T B A B 9% K5 RG 1 G 8 LK
MR G, BB RE RN, g g £, S80F
TE B RS o i - WR WS i A B R

B L R B B R R T

FERFEFE T B P98 JOK B A B 1 ML JS 5 S8 6) DA B
1 IRAE iR TT 4828 000 22 L ERAR FRATE 78t 7E T 4 1 g 94
Mo H RV 2 sh W 5250 R PRATE 70 #08 © J IF, JEBUR T 3
B

(B A

Xu 55 PITE 25 O1 S TG A K B, 1K 28K B TE 6 4 A
KIHEZ T 2H/FR, AL N RIIA A WKL ZIHIT,
DAVS 3 L O S B BN KRR Bk — S8 LA KR BE G #
TEIRTE, T 53— 8 IR BB R BT v A R i i, RF S 124
A, WF 7T 28 W B B3 K9 7 38 00 B TR B T AN 1 B
o B RN R B I T A SR A T R 2R BIE
S, W UE S5 7B 098 JOK 0 & AR E T [ B i T 5
I % PR B2 9% ik CBE K 40 B 80 pe/kg 4% 5 ) 18 Ty [ A4 A
HE B, SGE T E AN SR, B R R, (2
T RS0 AT ECL 365 K AT V2 255 390 i /N SR AR RRURD 5 1, 20 1 /N
BEPR A o Varela S5 PVBIE 5T K IR B2 0 K A 0N T



FAESAEERI S RE R TE 2021464 A §74% H2M0  Chin J Geriatr Orthop Rehabil (Electronic Edition), April 2021, Vol.7, No.2 < 119 -

Qb BB ST T R R R M A R R R, 35 T
JBT B AT B /N BB R R S TR SR 1 LR AR
Doyle 24 65 HUMEVE & B 7 234 01 L 107 R08AT T 0
T 25 2 J T S R R B T P o, T AN B L3 45
BB SRR BRI IR o 19T IR I T A [F R AL (4 B
e FRRH BB 2000 51 R R ) B o, 5 A 5 B 48 i A
I, FPAE BB S B T E B R B R SR
ANRFZM . Gonnelli 5501 247 52 56 2% B, B E276% JIK 2 3% 1
INT R R JE R R /NG T B, AT 5 B0 R A 1
o 3K S R A AR S R (8 o A R kD A
RARITI A M

(ORI 52

Bl EL 9 RIS S T B S T S R R A .
AR 3 Bok B o, K202 400 4440 Lo B AL 52 Rt
7,80 g Bl B35 Bk 2% 20 pug R SL MK I B VR RS 18 4>
H 50 HE AR B, 0 7 52 B E 9% k3 97 1 40 2 78 3 1
A VT B S A T T IR R R R B 2 T R 4L PR A T
86% » T 45 S MA R 52 22 TR ZH B AR T 80%% P JRUIS: , BT B2 3% Jok A
e ST IR 22 ) TG B 2 S, O U R e T A IR AR M
AR T 43% P SR 5 0 E 345 PR R AR5 S ok [0 8 43 e A )
B, AR RN CRE L, R B S0 2 A N2 1%
R SNT I A B, A5 FH AT B34 JBR 3 T A R A A 3T R
B i o SRR ST B L, T B3 A o5 W AR B A 11
Az Al bR B I 18 N 2 T e I ) R A 2R 3.4% A TR
SEMARK 6.4%57,

Michael ZE M 78 & BLAE 80 % K LI _F {6 2o PR 26 v, i
EEL 785 A5 AT R G2 3 ity 2 5 Y 2 30 A %, MR A
B PTEERE D, w2, X R I R i IR TE 2 4R
N7 80 5—BEFENMITHARY . Bilezikian 21
HIF TN N B Ty B A0 55 R0 e T L B R R S o, 397 4
WM EER, R RS s By
H AT LA — s 7 R A T EL A R, i A ™ T R B
B BEAT A RHAR IR . B s AR a1 a7 4
FE B e sz AR e e R .

Watts 25 BE AT RS A, BT By BE A OO B #AR R
A AR BE BT TR TR ST, ) ELIE BOR T 6
FERG A 52 VR PR , JC IR AERES . WL id 6 4~ H
TRITJE  IX P 22 S AR AR B 55, 3% W AT £ 948 JEK 101 A I AR A
LA ST R T o S5 ST R L, B L9 R 1 55—
PR RS MUE AR A AR T XL sE 8L, I 1 piAs %
15, R W SR SL A KA L, BT L9 Ik B 46 5% /0, 5 ) A B I
A8 0B WA 25 ) I ] € T I 6D JEAT 17 BTVR T I ]
AT £ 74 JOR PR A58 FH IR Ay 2 4, 75 2 B 37 28 145 2SR 10t X e
HTI0 G AR Y 2 W E R AR ME A 4T, R ) B T T
HIEH o

EH BB 4 PR A B 2 R AR A, BT T
T8 B R BT IS 2P R B T kB TR B A4 TR
ST A BRAN 3 g A, [ B A1 28 I A, B AR i 1

SRS, TE e Z AL IR L BUR 2 T 2 B I S I IR
IR AHIE 7E v B A2 s 76 0 B 2 9, PR L2 92 R 0 42 1)
1 /N SR B 5 S 4 o 2 R R T A AR
TRAE T AT I8 2 A R AL

75~ B EEL 9 IR 5 ST A AP LR

R ST A LA S 8 1 75 2R B IR R ko BIAE
RESLAAIRIA ST I HT LA A AAE — A a B &7 1, 72 B 1R)
A BRI E b 2 S L, R ST IR TS 3 (01 T2 BOR B VR
T 6~ 124 3 JE ik BIVEAE , 22 5 R 2 I AN B8 240 M35 1
M35 b VAR Z B FE L KT Besh, 0 TP R 2 5
W LEAT S T REIR T RORRIBE TR B, B AR 24 )5 —
. FRUCRE RS LA K, e mOACEHE T3 U598 2 PR, X
ot B R 57 BOL AR P R B I . 5 R SR R AR L, B 9%
Jik 5 RO-PTHR 1 ¥4 R IF) 45 5 58 Fae 308, 10 HLIX A 5 i 4
JRA B 40 ML 10 RG-PTHIR A4 B (145 45 BAT 2w A, B 12
KT cAMP 15 5 5 5 20 9 Re ST IR AR 5 4, B k3 cAMP
55 RGN R R, BENE A A R A AR
M S ROMBH LG, & FHE T 1& T REAIE TR,
AN T 18 3 30 AL IE R T 72 S g R 1 A
e A T 6 ] EEL % AR 7 JO 5 3 8 D v % I
KAERTTHNESR: .

LB ELE IR AN 2

5% BT EE3 BRI AR J7 105 B A — K T R
2 RS 1) 7 HE 2 25 — TR KR & B ROmE OB, 4= 5
P2 72 T 7780 80 ug I 4 2 28 £ BB E2 7% Ik 22 5 20
B AR R R R R B AR R I, X RS R
W NRIAH R AT . B4k, AR B3 1A
Jei 393 A SR Vs T 3 2 6 16 T £ 9% JR AR R R 55 Ji il 2 SR AL
WURESEWA K o 6 R PALJRE XIS 386 0 ) SR S AN 2 WA T T
B K

UANVEL PSS

AR, B B9 R Ot Al T Ve 2R 4 )5 S AN
R YT (B3 T oA & ARSI, e AT REW A TR T DA
TR BUCH B R I B B PO «  BLARZ L 5 R A
FE LA By W, (5 65 4 DL L1 55 1 S b B S5k 24
Y NS R R 5 N T 2 EE I R R, o B 9% K )
A AR, AT T IR s R v (BT R Ak
AREE— DRSO ;s S350, DMAERT UK Y PTHAE VG )T & 47
 ATERE R B ARG FIRE, PTHIP 2 5 1B i
IR R 1 Y. B B KA D PTHIP SR BI, TEE 1K)
SR E PTG, TR T R E A, &
PSR 9 & — MR B AT PRSP AT 56K B, 45 5L
BRI AT IR 1 D515 A AR IO IR AR5 T B B B AR
Cao 55 PUBE 7L W] PTHrP I 51 55 R AL A 5%,
IF HA AIAJy PTHrP AJ 8 e ok /0 240 0 P 484 B2 oK 5 5 4K
B LR B WO L IR T e B R ARG YT TR . R b
P&, B L8 R AR SR ) 2 T AT RE 2297 F B3 7 AR 28k ot
BARE B TS SO TSR 2 .



* 120 °

e E RIS B 4E 20214F4 H 7% 520 Chin J Geriatr Orthop Rehabil (Electronic Edition), April 2021, Vol.7, No.2

2 F x M

Consensus development conference: diagnosis, prophylaxis, and
treatment of osteoporosis [J]. Am J Med, 1993, 94(6): 646-650.
Burge R, Dawson- Hughes B, Solomon D H, et al. Incidence and
economic burden of osteoporosis- related fractures in the United
States, 2005-2025 [J]. J Bone Miner Res, 2007, 22(3): 465-475.
Eastell R, Rosen CJ, Black DM, et al. Pharmacological management
of osteoporosis in postmenopausal women: an endocrine society*®
clinical practice guideline [J]. J Clin Endocrinol Metab, 2019, 104
(5): 1595-1622.

Chew CK, Clarke BL. Abaloparatide: recombinant human PTHrP (1-
34) anabolic therapy for osteoporosis [J]. Maturitas, 2017, 97: 53-60
Michael RM, MD, Nicholas CH, et al. Effects of abaloparatide on
bone mineral density and risk of fracture in postmenopausal women
aged 80 years or older with osteoporosis[J]. Menopause, 2018, 25
(7): 767 - 771.

Lorentzon M. Treating osteoporosis to prevent fractures: current con-
cepts and future developments [J]. J Intern Med, 2019, 285(4): 381-394.
Eastell R, Rosen CJ. Response to letter to the editor: "pharmacologi-
cal management of osteoporosis in postmenopausal women: an endo-
crine society clinical practice guideline" [J]. J Clin Endocrinol
Metab, 2019, 104(8): 3537-3538.

Anagnostis P, Paschou S, Mintziori G, et al. Drug holidays from
bisphosphonates and denosumab in postmenopausal osteoporosis:
EMAS position statement [J]. Maturitas, 2017, 101: 23-30.

Silverman S, Langdahl BL, Fujiwara S, et al. Reduction of hip and
other fractures in patients receiving teriparatide in Real-World clini-
cal practice: integrated analysis of four prospective observational
studies [J]. Calcif Tissue Int, 2019, 104(2): 193-200.

Sahbani K, Cardozo CP, Bauman WA, et al. Abaloparatide exhibits
greater osteoanabolic response and higher cAMP stimulation and B-
arrestin recruitment than teriparatide [J]. Physiol Rep, 2019, 7(19):
e14225.

Anagnostis P, Gkekas NK, Potoupnis M, et al. New therapeutic tar-
gets for osteoporosis [J]. Maturitas, 2019, 120: 1-6.

Beall DP, Feldman RG, Gordon ML, et al. Patients with prior verte-
bral or hip fractures treated with teriparatide in the Direct Assess-
ment of Nonvertebral Fractures in Community Experience (DANCE)
observational study [J]. Osteoporos Int, 2016, 27(3): 1191-1198.
Cheloha RW, Gellman SH, Vilardaga J. PTH receptor-1 signalling-
mechanistic insights and therapeutic prospects [J]. Nat Rev Endocri-
nol, 2015, 11(12): 712-724.

Fischer J, Aulmann A, Dexheimer V, et al. Intermittent PTHrP(1-34)
exposure augments chondrogenesis and reduces hypertrophy of mes-
enchymal stromal cells [J]. Stem Cells Dev, 2014, 23(20): 2513-2523.
Kanis JA, Odén A, Mccloskey EV, et al. A systematic review of hip
fracture incidence and probability of fracture worldwide [J]. Osteopo-
ros Int, 2012, 23(9): 2239-2256.

Panula J, Pihlajamdki H, Mattila VM, et al. Mortality and cause of
death in hip fracture patients aged 65 or older - a population- based
study [J]. BMC Musculoskelet Disord, 2011, 12(1): 105.
Osteoporosis Foundation Facts Statistics. International Osteoporosis
Foundation website. http://www.iofbonehealth.org/ facts-and-
statistics/index.html11-5-2013.

Leslie WD, Metge CJ, Azimaee M, et al. Direct costs of fractures in
Canada and trends 1996-2006: a population- based cost- of- illness

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

analysis [J]. J Bone Miner Res, 2011, 26(10): 2419-2429.

Ensrud K, Crandall CJ. Osteoporosis [J]. Ann Intern Med, 2017, 167
(3): ITC17-ITC32.

Saag KG, Williams SA, Wang Y, et al. Effect of abaloparatide on
bone mineral density and fracture incidence in a subset of younger
postmenopausal women with osteoporosis at high risk for fracture
[J]. Clin Ther, 2020, 42(6): 1099-1107.el.

Mccauley LK, Martin TJ. Twenty- five years of PTHrP progress:
from cancer hormone to multifunctional cytokine [J]. J Bone Miner
Res, 2012, 27(6): 1231-1239.

Revollo L, Kading J, Jeong SY, et al. N-cadherin restrains PTH acti-
vation of Lrp6/B- catenin signaling and osteoanabolic action [J]. J
Bone Miner Res, 2015, 30(2): 274-285.

Silva BC, Bilezikian JP. Parathyroid hormone: anabolic and catabol-
ic actions on the skeleton [J]. Curr Opin Pharmacol, 2015, 22(10):
41-50.

de Castro L F, Lozano D, Portal-Nunez S, et al. Comparison of the
skeletal effects induced by daily administration of PTHrP (1-36) and
PTHrP (107-139) to ovariectomized mice[J]. J Cell Physiol,2012,227
(4):1752-1760.

Minisola S, Cipriani C, Occhiuto M, et al. New anabolic therapies
for osteoporosis[J]. Intern Emerg Med,2017,12(7):915-921.

Shirley M. Abaloparatide: first global approval [J]. Drugs, 2017, 77
(12): 1363-1368.

Hattersley G, Dean T, Corbin BA, et al. Binding selectivity of abalo-
paratide for PTH- Type- 1- Receptor conformations and effects on
downstream signaling [J]. Endocrinology, 2016, 157(1): 141-149.

Xu J, Rong H, Ji H, et al. Effects of different dosages of parathyroid
hormone-related protein 1-34 on the bone metabolism of the ovariec-
tomized rat model of osteoporosis [J]. Calcif Tissue Int, 2013, 93(3):
276-287.

Varela A, Chouinard L, Lesage E, et al. One year of abaloparatide*, a
selective activator of the PTH1 receptor, increased bone formation
and bone mass in osteopenic ovariectomized rats without increasing
bone resorption [J]. J Bone Miner Res, 2017, 32(1): 24-33.

Doyle N, Varela A, Haile S, et al. Abaloparatide, a novel PTH recep-
tor agonist, increased bone mass and strength in ovariectomized cy-
nomolgus monkeys by increasing bone formation without increasing
bone resorption [J]. Osteoporos Int, 2018, 29(3): 685-697.

Gonnelli S, Caffarelli C. Abaloparatide [J]. Clin Cases Miner Bone
Metab, 2016, 13(2): 106-109.

Yusuf A, Cummings SR, Watts NB, et al. Real-world effectiveness of
osteoporosis therapies for fracture reduction in post- menopausal
women [J]. Arch Osteoporos, 2018, 13(1): 33.

Miller PD, Hattersley G, Riis BJ, et al. Effect of abaloparatide vs pla-
cebo on new vertebral fractures in postmenopausal women with os-
teoporosis a randomized clinical trial [J]. JAMA, 2016, 316(7): 722-
733.

Mccloskey EV, Johansson H, Oden A, et al. The effect of Abalopara-
tide- SC on fracture risk is Independent of baseline FRAX fracture
probability: a post Hoc analysis of the ACTIVE study [J]. J Bone
Miner Res, 2017, 32(8): 1625-1631.

Sleeman A, Clements JN. Abaloparatide: a new pharmacological op-
tion for osteoporosis [J]. Am J Health Syst Pharm, 2019, 76(3): 130-
135.

Leder B Z, Mitlak B, Hu M Y, et al. Effect of Abaloparatide vs Alen-



FAESAEERI S RE R TE 2021464 A §74% H2M0  Chin J Geriatr Orthop Rehabil (Electronic Edition), April 2021, Vol.7, No.2

e 121 -

37

38

39

40

41

42

43

44

dronate on Fracture Risk Reduction in Postmenopausal Women With
Osteoporosis[J]. J Clin Endocrinol Metab,2020,105(3).

Bilezikian JP, Hattersley G, Mitlak BH, et al. Abaloparatide in pa-
tients with mild or moderate renal impairment: results from the AC-
TIVE phase 3 trial [J]. Curr Med Res Opin, 2019, 35(12): 2097-2102.
Watts NB, Hattersley G, Fitzpatrick LA, et al. Abaloparatide effect
on forearm bone mineral density and wrist fracture risk in postmeno-
pausal women with osteoporosis [J]. Osteoporos Int, 2019, 30(6):
1187-1194.

Cosman F. The evolving role of anabolic therapy in the treatment of
osteoporosis [J]. Curr Opin Rheumatol, 2019, 31(4): 376-380.

Rubin MR, Bilezikian JP. New anabolic therapies in osteoporosis [J].
Curr Opin Rheumatol, 2002, 14(4): 433-440.

Ma YL, Marin F, Stepan J, et al. Comparative effects of teriparatide
and Strontium ranelate in the periosteum of iliac crest biopsies in
postmenopausal women with osteoporosis [J]. Bone, 2011, 48(5):
972-978.

Miller PD, Hattersley G, Lau E, et al. Bone mineral density response
rates are greater in patients treated with abaloparatide compared with
those treated with placebo or teriparatide: Results from the ACTIVE
phase 3 trial [J]. Bone, 2019, 120: 137-140.

Esbrit P, Alcaraz M J. Current perspectives on parathyroid hormone
(PTH) and PTH-related protein (PTHrP) as bone anabolic therapies
[J]. Biochem Pharmacol, 2013, 85(10): 1417-1423.

Leder BZ. Parathyroid hormone and parathyroid Hormone- Related

protein analogs in osteoporosis therapy [J]. Curr Osteoporos Rep,

45

46

47

48

49

50

51

2017, 15(2): 110-119.
US FDA. TymlosTM (abaloparatide) injection, for subcutaneous use:
US prescribing information. 2017. https://www.accessdata. fda.gov/
drugsatfda_docs/label/2017/2087431bl.pdf. Accessed 30 May 2017.
Jolette J, Attalla B, Varela A, et al. Comparing the incidence of bone
tumors in rats chronically exposed to the selective PTH type 1 recep-
tor agonist abaloparatide or PTH(1-34) [J]. Regul Toxicol Pharma-
col, 2017, 86: 356-365.
Maycas M, Mcandrews KA, Sato AY, et al. PTHrP-Derived peptides
restore bone mass and strength in diabetic mice: additive effect of
mechanical loading [J]. J Bone Miner Res, 2017, 32(3): 486-497.
Chow S K, Leung K S, Qin J, et al. Mechanical stimulation en-
hanced estrogen receptor expression and callus formation in diaphy-
seal long bone fracture healing in ovariectomy-induced osteoporotic
rats[J]. Osteoporos Int,2016,27(10):2989-3000.
Bortoluzzi A, Furini F, Sciré¢ CA. Osteoarthritis and its manage-
ment - Epidemiology, nutritional aspects and environmental factors
[J]. Autoimmun Rev, 2018, 17(11): 1097-1104.
Sampson E R, Hilton M J, Tian Y, et al. Teriparatide as a
chondroregenerative therapy for injury-induced osteoarthritis[J]. Sci
Transl Med,2011,3(101):101r-193r.
Cao X, Duan Z, Yan Z, et al. miR-195 contributes to human osteoar-
thritis via targeting PTHrP [J]. J Bone Miner Metab, 2019, 37(4):
711-721.

(e H 112 2020-08-05)

RS e =303 2D

X, Fhir, E 3k, 5. PTHiP 2040 7 €& R AE B R SANE F 6951 5Lt & [J/CD). F 2 554+ 5k € F 4 &, 2021, 7(2):
117-121.



