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H . HeBURR LA R S SR BB N T S b X 4848 5 I3 L BB B BRAAE (postmenopausal osteoporosis,
PMOP) G IRIT 8. F7iE: 1200484 5L & R BLAARE BE 4 B SL IR PR L AN SR R TR 4H, WHg%
A BE R RAY%E6 N B k124 B Eif1~4 (L1~4). BREFH. 285 %% (BMD), MEIRFRE
S EW AT AR (PINP), 1ELES BRI BREAEF=) (B-CTX), PRAEHIIEEES (VASTESN) RV B R L.
SR, WWITR6MNA K124 A, T BE R A BMDEETT BT K EHIRE (P < 0.05), H A4 riffikd B
ZEH1~4. RS FBMDFA AR TSRS (P < 0.05); SELMHE, WIFE3MNE. 64N K12
AN A, BELIARKZEPINP . B-CTX/K S BF 5 (P < 0.05), MR RS2 PINP . B-CTX/K FHH & A (P < 0.05);

RESLIARKZAVASTEAME TSR BERRAL(P < 0.05); WABREDRBMNTES R, TEEREF. Fid:
FEOLIARCRTE SR BRIRIS T RIR R B H B EE, WERR, BRetlr. P EREEREEEE R RK
VASTE 7T, ReSLIERRYEIT AR TRk BERR .
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Abstract

Objective: To compare the clinical efficacy of Teriparatide (PTH 1-34) (recombinant human para-
thyroid hormone 1-34) and Zoledronic acid for postmenopausal patients with low-bone turnover
osteoporosis in Qingdao area. Methods: 120 patients with low turnover postmenopausal osteopo-
rosis were divided into two groups: patients in one group were treated with Teriparatide, and the
others were treated with Zoledronic acid. Bone mineral density (BMD) of the 1st~4th lumbar ver-
tebra (L1~4), femoral neck and total hip, serum procollagen type 1 N-peptide (PINP), f-serum type
I collagen carboxy-terminal peptide(S-CTX), serum alkaline phosphatase (ALP), general biochem-
ical index (like blood calcium and blood phosphorus) and bone metabolism regulation hormone
(like parathyroid hormone, 25-hydroxy vitamin D3), score of visual analogue scale (VAS) and ad-
verse drug reactions were observed before and 6 and 12 months after medication. Results: After 6
months and 12 months, the BMD level in every bone part in both groups increased (P < 0.05), and
in Teriparatide group, for the 1~4 Lumbar vertebra and femoral neck, the level of the BMD was
increased more than that in Zoledronic acid group (P < 0.05); compared with the baseline, the le-
vels of PINP and B-CTX in Teriparatide group significantly increased at 3, 6 and 12 months after
treatment (P < 0.05), while those in Zoledronic acid group significantly decreased (P < 0.05). VAS
score in Teriparatide group was lower than that in Zoledronic acid group (P < 0.05). No severe
adverse events were observed in both groups, which shows high safety of drug use. Conclusion:
Both Teriparatide and Zoledronic acid can significantly increase the BMD level, relieve pain, and
have high safety of medication. Yet for improving the BMD level in lumbar vertebra and decreas-
ing the score of VAS, Teriparatide is better than Zoledronic acid.
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1. 518

H FUSFMIE (osteoporosis, OP) {4y — 4z SR AN, DLE&Is/b . B BIA N s, ROV
HEAE G0 LA R A KBS N v o B BRBRRAE T LA ) PR SRAY, — RO SRR e R e, B A
DRI AR, A2 A AN (1 B BGAAE), SR A, DA RCEEE B AL (1 B B A
AE)o T3 FONGERNE S BRRARE, A2 F8 FAE ] A0 B 290 550 TR S IR BRAA [ 1] 4828 )5 1
FEAE D9 U B OB E PP 58 LR — 2 —Fh SRR B USRI [2]. 42 ) 10 T 4R 1Y
HEEREN 1.2%2%, XL BUELG 2~3 FNERRIN, Mz zmig, #EAZENE, B
ARG AR s PR T B RIS Lot 2R B3 A 5 I A U AR [3].
HATIRE A D2 8B 5 M08, JEHEN 2020~2030 R4 22t N Z b m s % R #, %8 2050 43R
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60 % M DL EZE N EN 4.98 14, HAftEadE N0 B K4, MY 2018 F A [H & i
BN RE AT B o, FRE P s AR B R KR S TGEE R, 5 H S E K&
o B FEAGE CRCNTRIE 50 %5 DL N B0 5 n) )0, o DL AR 2 A A R A [ G R
H[5].

B R ASRE 2516 T T LAVE 245 9 32, H TG T PMOP FHI24E B BRI A IR 250 R BURT 43 9 R k2K
—FNRIEF IR SEINEHENLY; 55— s E . Bk E Ak, 4ERFE TR 2
o & Y AN 4E AR 3R D HFIVE A ZERIG T 259, T CABEE i WS i 70 S5 T8 R i3 55104 FH 1] [6] [7]
[8]. Z5A 97 A E I AR LA R IRTT AR SE R R &, 10 AHESE S T R 328 7R B IR IS ) 7R A
5 AT S PN 259, RS TR RN SR i R 73 ol Jeg i b i T B 2 40 S Al B e IS 265, R
2y snl A s B RS B IR YR TT , AW FUIE I R X B R R B AR Y. VAS
PEOr AR IR TR RIS, IR 25 1R B R (A DGk B

2. EREH&E
2.1 —fgwEE

ik 2018 4 12 H~2019 4F 12 HH2 T 75 & K22 I I 122 Bt 1) 22 4F o Ve o i pa i i 3 3% 120 41,
FRAE 535 I 24105 040 AR SEME R LR e Sk R R 4. A AARHE: 1) £ 4 2017 FR (R R VEE BRI RE 12
JTIEFE) BRRME S WibsdE, EIFFAL R =82 —: a) SXAE X AL 5E b (e 1~4. %
S A ) P R T /3 S T < —2.5; b) HEARERERER S R AN E T, o) B
BIONMEE E(2.5 < T <-LOVMEMA AT B G a0 s stk g9 . 2) F# >55 Z 4
Z )51, 3) f14& 2020 4 AACE/ACE 48 il 7 IR iy B 41 AR S 2 Wb fE o« HERRARAE: 1) HAhsg
M 6 980 P 075 G FROIR BRI« IR S MR B B IR 55 N 0 Wb RGP0 s R4 Je A= % D T
WCHITH AL AT JIE R G s RMGIRPERTT R . RAMEAPIRIEERIERGE N MENRZR: K
RGPIR; BIEMIRS; 2) MR EE /5. Paget 5%, 3) R E AT E RSB, MK
PRSI 4) AT R Ik B0 R R 4 2 W T B R T R B TR B AA 2555 s 5) GRS SR B SR I R
AT s . 120 B4 40 10 4E DL Bid 4, ERY . ARgmd 1455 TH S B 2 (P > 0.05). N B E K%K
FRERES.

2.2. FARRTT

AW TSN L2 G S B B FRIGAARE FR 3 120 5], HR:4 FH 24517500 20 s S e R 4L AN ISR R 4
FEALMARR4E (n = 58), TLARRLMARK(RI S 44 BRI, EEALRAF]) 20 pg/K, KRN, AHAiLsE
PEAECHR . SRR A (n = 62), T LAMCRBERZ(R M 48 BMIA, LRl EmZiA RA F]) 5 mg/4E, {858
WEFORTE, WER AT 15 min, FHZGET T L 0.9%4: 3 E /K 500 mi E kY2, HZ)E T LL 0.9%
AFEIK 100 ml pREE, JRUE B ZUOKIE 2R, AR E Y T RS S A B, H
B IE R REIZ5E PR A F]) 0.25 pg/d, HARFIBRERES D3 (B dh % : 45/R% D, BIRHIZERAR) 1 Ad, O
M. MEATHBFHERE 12 1MH,

2.3. MR

B RAWEE X 25535 BRI (DXA) (dual energy X-ray absorptiometry, DXA) (GE-LUNAR
Prodigy Advance)lll€ i & FHZGRT FHZ5 6 N & 12 A A JEEHE 1~4 (L1~4). B8, Sfa %
(BMD).
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EERR IR BRSNS, SRR T AW A SR I R A R &, DL
R I 5 VI 5 G FR 250 FI 26 3 /N6 AN A K 12 ANH J5 L 1 200 i e S5 48 6t i Ak (PINP)
| U SR SR T B BEARF=A(B-CTX)

FUBAEILE S0 55 (VAS ¥E45): ST BT RT. 25 3 A H .6 AN H &% 12 4 A J5 4 BT VAS
PRI, VR HERRLRE, AMEN 110 4%, 0: o 1~3: BEEFOR, ANEMUAENR, FIfi32; 46
WP, SSRBERR, IR Z. SSUREEARA AR, MEDAAZ.

REIR: WS IEC T IR BRSNS R L. AR R LR
SR WIASESTENR . O . SR, PR, TS R
24. GitEE®

K P SPSS21.0 W%t FTAT 45 B AT Bei T 22 T, IEAAM G 1T HE R S S E o or, A
FHUTHOR B 43 L AT GE R s [RI4LER A (AL L R RIS t K56, [ A6 20 2 10 4 EL AR
SEREA RS s AR TE A5 50 A0 (KT 5 VEOREF v 7 ORI DY 4390 50 8] BEAR A , 281 10) L5 £ FH AE S 806 5 P < 0.05
IWHZERBH G5 X
3. ER
3.1. PR EREREROH

ST KL AN R B RR 2L BT AT BB 3 AR RS L L S . B AR AR BU(BMI) < VAT BT EAE 1~4 (L1~4).
Jed 2, AfiE % B (BMD). MG | B ETAR IR = e BT R (PINP) | YA B R Bk ity B B =40 (B-CTX) A1
BRI E VAR (VAS PR L, Z R BTG5 (P >0.05). W& 1.

Table 1. Comparison of general characteristics between the two groups (X £5s)
1 MABREELRRELE(XLs)

fatr BT R4 (n = 58) KRR 4 (n = 62) P&
() 67.22 + 4.26 67.36 £5.23 0.821
MZAERS (4F) 16.45 + 2.25 16.54+2.13 0.877
BMI (Kg/m?) 25.11+2.16 2531+1.25 0.649
JEHE 1~4 (glcm?) 0.788 £ 0.038 0.818 £ 0.023 0.094
J 3 (glem?) 0.755 £ 0.232 0.763 £ 0.029 0.196
48 (g/em?) 0.780 + 0.025 0.741 +0.027 0.474
PINP (ng/L) 29.58 + 6.01 28.76 +7.14 0.643
B-CTX (ng/L) 0.24+0.04 0.24+0.05 0.422
VAS ¥4y 6.26 £ 0.70 6.10 £ 0.54 0.765

32. BERMETK

5¥ayT AL, 6975 6 N H K 12 AN, PRALEE B AL BMD H5 3 2K A (P < 0.05), H
VEITE 6 N, RLMARR AL B BEME 1~4 BMD FHE KL Tk B R 41 (P < 0.05), 677 )G 12 M H, 4
SLMA AR ZH B8 2 A 1~4. B 30 BMD i K00 T ek BE R 4H (P < 0.05), L Ax ik 3 9 28 41 a) bl 22 5=
TGt (P >0.05). W% 2.
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Table 2. Comparison of BMD and its changes between the two groups (X £ 5)
F2 MEREATAIREREEEHEEE(Xs)

H A1 T [ JEEHE 1~4 BMD M F 35 BMD 4:#5 BMD
PRI ) 0.788 £ 0.038 0.755 + 0.232 0.780 £ 0.025
R R B9 e 6 H 0.822+0.116" 0.767 +£0.015" 0.800 + 0.043"
BITE 12 A 0.856 +0.112" 0.788 +0.015" 0.835 + 0.040"
YT 0.818 + 0.023 0.763 + 0.029 0.741 £ 0.027
WSt e R 21 HITIE 6 H 0.835+0.016™ 0.771 +0.055" 0.755 + 0.020"
WITE 12 A 0.854 +0.020™ 0.783 £0.036™ 0.778 +0.030"

T SWITHTHAEL P <0.05, RISk, “P < 0.05.

3.3. BEBIREYEWL

SRITHIAELE, WITE 3N 6 N H K12 A H, FEILIARKAL PINP. B-CTX /K PACEEL AT (P <
0.05), MEKBEERZL PINP. B-CTX /K PSR PR (P < 0.05), HEMHRLLL PINP. B-CTX /KT mesk

B T B (P < 0.05). W% 3.

Table 3. Comparison of bone turnover markers and its changes between the two groups (X +S)

3. MABEFRTRIEBERITSWE R (X £s)

4 I [ PINP p-CTX
VRITHI 29.58 +6.01 0.24 +0.04
N , BITIE 3 H 101.29 +21.79" 0.47 £0.07
R BITE 6 H 151.12 + 30.57" 0.67 +0.08"
VRITR 12 A 164.23 + 33.99" 0.82 +0.06"
YRTT R 28.76 +7.14 0.24 +0.05
HITE 3 A 19.57 +6.72" 0.14 £0.05™
oL HIT/E 6 1] 18.59 + 6.70™ 0.13+0.04™
VY] o9 0. 15+ 0.
WY 12 A 17.51 £6.70™ 0.12+0.05™

FE: HIRTRTIEE, TP <0.05, [N SRELIAKALLEL, “P < 0.05,

3.4. MEEIIFSETES (VAS 5T
WITE 3 AL 6 MNHA K 124N H, TAHFIRS ] 55N LS B VAS PEAr 5 R 2 7K 7 35 B 2 PRI (P
<0.05), HEALMARKZ VAS PEoHIE T MR IBERR (P < 0.05). L% 4.

Table 4. Comparison of the score of VAS and its changes between the two groups (X £5)
5 4. FAREBTTEIG VAS S TILELE (X £5)

451 YRIT R AIT/E 3 A VRIT)E 6 A VRIT/E 12 A
HEST A KA 6.26 +0.70 3.32+0.33" 2.34+0.22" 1.44 +0.44
s e f i 2 6.10 +0.54 412 +0.64™ 2.70+0.63™ 2.02+0.76™
E: SEITRTEEE, TP <0.05, RN SR kA S, “P <0.05,
I IR = =23t e
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35 FREMAELLE

BE VTSP 2H B T 24 e AN RO N R AE UL, REST AR 24505 7 RN BB IR 2 ], SRl
= 10, OfE L1, RASE 1, BRI, K2 S BATSE: MEORBEERALH 25 HBLK
A, WU, KA 2 B, FEFEER 3 B, FUSTRERR. IHEIRIT EERE K. WAEF AR H
BT ThRERIE . RmSEL. BhEOHAE . FEIEE™ E AR RN .

4. g

#4522 J5 B RS FAEE (ostmenopausal osteoporosis, PMOP) & HL -5 5 0 DI RETER A 0%, 4L )5iAN
BWEFKCPEREL, UM B, M 2 MRS 55 RuNEs0, ERFE%E, R
HHARO]. LT HEAZIAIRAZ S 10 FR, BRI T S HuREs, A FREm, i
AECE AR REERS TR, SENEFHE, B REHESUAL TR HIRES[10]. 2018 AR K DA R 14
il HE 50 % LA b Aot RBFAIE BB R 32.1%, HHOR RBEERE I PuE T . B R T E 1
N SRFAAE B BRI RRE, & E s S EEUEMEBERNEE RN —, FHEER, 4 20% 54545
TERAEMEITG L2 WAL TSR IR RE, 50% 5 305k 5 804 76 i & W BRI [11] [12], [RIBB B sifa
i, JCHARH B TER IR . REE WX A2 R FEEGE R TR 5748, FR4E 2015 -8 o GiAs 1 & 4
YEIT B, Si L ZE[13] 700 2035 1 2050 AF-i J5BAA B 4T (GE B 85 REAACHAL) B BRI T 9% F R 43 Sl e
1320 {2, 7CH1 1630 147G, [FIRFIEAFAE A B B B 1R YT 2R ), 7E—Tii 10 NMEZ, 723 AlGRE
ISP R B RS M S 7 b R B, 7E 60,393 44 55 % UL R4 5 idtcrh, 7 80% LA I B A s
ZHUE TREGAAIRIT[14], DRI T 4828 J5 B TR B J o v e AHF IR 25 S L BAVR YT A U N 2

FESLIAKR B AN HOR S IR R e A 1-34 v B, BMRE T 5 PTH &Ll R 45 & PTH-1 %
PRI E e AR, SO BR PTH (¥ C i KBS 51 S A0 i A PR oA I [15] o X6 T AR e i 4 XU 1)
YALE Jo B UGN FR 4 SRS IARKIE YT , AR RIAS B 24 AN H, 1524 )5 B S HUE IR 2 0ia 9T
WSk IR IR A A A P B i P 36 = AU R 25245, M Bl i 4 ) & i, R B 4B B T, IAF
OB RUSAE T, LR B AR A PR 2 4 S LA i R 0 R I AR = B 2 A, I PR IRIE Je 2k
FEBETR A OB T, PRARR B A B n a1 S T Re, MR ¥ESTE s ha1E FI[16], i B B T H 29 vk
AR, HHADEBVE R0 25T DLIE Ik 795 B 1 25T 1 2 A, AT K T PRI R A P
A B T4 e 2 25 AR AAPE[L7].

AR, FeLM KA R Eh 25 03 v B =y R B 55 B, Mol PR E T R AR . (1
HATRF S5 A4, HBh= —%ik. RIHFL[18)AWIFT 150 B4 2 J5 B g AAAE i, it fs Al
AR5 MR (1-34) . MOR SRR AR 23 FREE, KB PTH 4L7E $2 08 2 B 7 th W A T LM ps 4, 7E i
ST, ZA HBCRELE, Wik, ZAEERHNRERERS PTH M ZA {28 T8 BRI SIE E f#A
[E 2541 FIHL#I4G 5% . Harvinder Chhabra 25 [191K 119 451 5 15 B JJ kA 2238 40 il LR ST AR, i Wi
250, BRI G N RTT , 45 ORI RN 23 T B R G R T RS L, EVRYT 6 M A,
RS IE R IETT 2H PRA™ E R AR RO S, HE 45 S Harry K. Genant Z5[20) N 5T, AR SLIARK
AT DI I B AR AR B Fr i B S ™ SRR, AT B 2B IR T H K. 2RI S5 [21]8 56 151,
SPRIEREN(68.7 £ 6.1) % I BUGAL B, ARYEE AR VAT il . IR, 43 iR
FESLIARRFIMESR BERR Y6 YT, WE TSR I 26 J& e ARFE 4 B P IEME B 25 5 . B IR ARFE R, R r kG yT
RORAR TSR B RS . 75— TS T 7 AMWEF ISR 7040 Fr b Ee e 1 R S i R AR ZE B IR 2h VA T B R R
FARE ST 30 A, B FE R AR S R T DB A 280 I A, P 90 DA R A B0 1A i 2 B K, ]
IR E T, AHER B T AR - T i K A [22]
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AT R AL S5 B BN R AT ORI, ARAE I N BB s BB UE KT, IR
FRUNARIL 40 B B DB AARE , BRI RSB 4 R 1 20 B ) 1 320 2 B4 ), 0B A R v i R ) S 3 o
AW LRI LIV R LMK S PSR IR o ASHFE 5 43 T X6 R S 0P JOR AL AR etk IR 2L A6 5 R A L e 3
JAIRALE) BMD BTN AL, AR BRRELIANK . MR IBERR Y v] LASE S 44 ST E B RAE A 1
T, MRSLMRTETR M EME 1~4 B %% U BN R, X ARG 5 R i s i B Bk T B
B SR BT R, ARSI 2VUR B AR O B 3 8 5 8 I A B S i 380 [ 23]« J I %of B AL 2 5
om0 2GRS F b S G R, SR IIHREIRIT G, B3 PINP. B-CTX /K FHFELAH LI fir
PErm(P < 0.05), HEAIRe 5RALMMKBERR S (LB TER, X REREMHI B ISR C[21]. 45 R RBLH A2
YIRSl G o, ARSI BCR AR . w252 T, ARSI R PRI R RS, 224k
By, XS5BT TLEE R —2([10] [24].

5. &g

LR EPTIR,  AHI FOUE ST SL A AR IR B 220 7T LA 22 4 A VEAR A e R O P RE S8 1 3
AR, FRCEITRAER, HRethy. MAERSME. s 908 % B S B VAS 12 J7 1, HRFALiA
IRIETT BRI T IR BRIR . B SRACHI T N5 SLMA OGS BEEME 12 15 S R SO A T IR BRI, AR 2
ARAE T AT TR X 201 R AL Xt N 26T IR 2R, Jim ST AR E SE VR IVR T 7 S 58 AR 57 R0xT
UG B0, [ ASHIE FEAFAEREAS AR AN AL « T RS A RS S S ()47 BRI 1), 75 38 L 2 — 2P Wk T kG
B TS -
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