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A3 9 S A K 2H (=200, B H B2 F 75 51 20 pg 45 7 WA KO F0 T BRZH (n=200 , % A5 7] 4 4 42 & DR YT ), BT 36 1
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[ - 1of 25 1) 52 VR ) 25 55 A e 12 3 L (P<0.05) o FESr A KA 36 4 1 BT - r %8 10.5%6(21/200) i K T
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Long-term effect of anti-osteoporotic drug teriparatide on the risk of re-fracture
after hip fracture surgery in elderly patients
FU Kun-peng, ZHANG Yu, ZHANG Zhong-bin, ZHU Kai’
(Department of Orthopedic Surgery, the Eighth People's Hospital of Hebei Province, Shijiazhuang 050000, China)

[Abstract] Objective To assess the long-term effect of teriparatide treatment on the risk of re-fracture in
elderly patients after hip fracture surgery. Methods A prospective cohort study design was used to include 400 elderly
patients undergoing hip fracture surgery admitted to the Eighth People’s Hospital of Hebei Province from March 2020
to December 2021. They were randomly divided into the teriparatide group (=200, 20 pg teriparatide injected
subcutaneously daily) and the control group (z=200, conventional calcium —+ vitamin D treatment). The follow-up
period was 36 months. Dynamic changes in bone mineral density (BMD) were analyzed using a linear mixed
model (LMM) , the risk of re-fracture was assessed using the Kaplan-Meier method, and subgroup heterogeneity
analysis was performed based on baseline BMD, diabetes status, and age. Results In the teriparatide group, BMD
continued to increase within 36 months. The BMD of the lumbar spine increased by 0.13 g/cm® compared with
baseline, and the femoral neck increased by 0.09 g/cm?. In the control group, BMD of the lumbar spine decreased by
0.03 g/cm®, and the femoral neck decreased by 0.04 g/cm® The BMD of the lumbar spine and femoral neck in the
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teriparatide group was higher than that in the control group. There were significant differences in interaction between
groups, time points, and time points between groups (P<C0.05). The cumulative 36-month re-fracture rate in the
teriparatide group was 10.5% (21/200) , which was significantly lower than that in the control group [18.0% (36/
200>, HR=0.55, 95%CI: 0.36—0.83, ¥*=9.417, P=0.004]. The bone resorption marker C-terminal telopeptide of
type T collagen (CTX) gradually decreased, while osteocalcin (OCN) gradually increased in the two groups. The
fluctuations of bone resorption markers CTX and OCN in the teriparatide group were greater than that in the control
group, and there were significant differences in interaction between groups, time points, and time points between
groups (P<C0.05). The treatment interruption rate in the teriparatide group was 12.0% (24/200) , which was higher
than that in the control group [5.0% (10/200) ] (x*=6.124, P<C0.05). In teriparatide group, CTX, a marker of bone
resorption, was negatively correlated with BMD (r=-—0.420, P<C0.001), and OCN was positively correlated with
BMD (r=0.530, P<C0.001). Conclusion Teriparatide in the treatment of elderly patients with hip fractures has

significantly reduced the risk of re-fracture and maintained a low level for a long period, providing an important

reference for clinical practice.
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Table 1 Comparison of baseline characteristics between the two groups
(n=200)
L5 P (%L, 00 A A BMI AR FH OIS, %) I (BB, )
51 prgs (s, 4) (T+s) % - In) L e IR T PR s
RF LA Ik 21 70(35.0)  130(65.0) 75.246.5 24.1+3.2 120(60.0) 80(40.0) 100(50.0) 40(20.0)
Xt 8 21 68(34.0)  132(66.0) 75.046.8 24.04£3.1 122(61.0) 78(39.0) 102(51.0) 42(21.0)
Y2/t 0.864 1.038 0.930 0.041 0.049
PfH 0.339 0.300 0.353 0.840 0.837
. i 3 WL R, 20) WEAEF 47 s HIRBA LI _BMD i
1A R (B, %) (B1%, 2%0) (Z+s,g/cm?) (x5, mmol/L)
LA R 2R 80(40.0)  120(60.0) 50(25.0) 150(75.0) 0.75+0.10 2.30+0.15
Xt B8 41 82(41.0)  118(59.0) 52(26.0) 152(76.0) 0.74740.11 2.2740.12
Y/ 11l 0.046 0.053 0.054 0.590 0.609
P1H 0.839 0.818 0.816 0.555 0.551
151 IR0 L8 95 TR i 134 25(0H)D A0 2 e g
(=5, mmol/L) (z=+5,U/L) (F+s,pg/L) (%, %) (%, %)
ST A K 21 1.13£0.13 120+30 20.5+5.0 30(15.0) 40(20.0)
it BE 41 1.1640.16 122428 20.0-5.2 32(16.0) 42(21.0)
¥/ tfl 0.406 0.302 0.588 0.076 0.061
P8 0.697 0.763 0.629 0.783 0.805
2.2 BMD 7%k 222 WHRFESN  HZ BMD<0.65 g/cm’

2.2.1 HEILMABKAL S XA BMD iR AR 4
BT 4 37 A K 21 55 5 BB 4 7 R S A TR st TR] S (64>
H. 124 A, 24 H M 364 H ) I HE K B 8
BMD i 8l & 28 AL FRAE o RS2 MABR 4 A 36 ST
BMD £ B RF2k e, IEHE BMD 4 5 2 1
0.13 g/em?, M B 3 fn 0.09 g/cm?, XF M 44
BMD W 2 T Bk, BEHE T FE0.03 g/em?, B
R R 0.04 g/em?, RF 7 WA K 4R AE K B
BMD & T X RE4L, 2204000 B ffal . 4108 - B A
B2 BEAEH 2% A% 0% 3 X (P<0.05 .
W2,

Wo4H 325 W W (8=0.17 vs. 0.09, PR H =
0.03), T 4 PR 5 0 20 2 0 9% 55 (8 =0.06 ovs.
0.13, P H=0.00), M FEZENZE, &t (>
804 ) MEANIMF B FH KK (8=0.10, P=
0.008), W% 3.
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Je TRl A 8 XeF A0 5 5 P R R AR T, AR AR )
HHEY . HTRENE TR, BWARY
Bkt (XL CT) W2, Hrbalke 36 4
HEIHEIER10.5% (21/200), & F KT Xt
AR B IR [18.0% (36/2000 ], KUK FEAIK
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Table 2 Comparison of dynamic changes in BMD at different time points between the two groups

(n=200,7+s,Ag/cm?)

- O A Ji B 35
61~ H 124 H 244~ H 361 H 64 H 124 H 244 H 361 H
Fesrmafkgl  +0.0240.01 40.0540.02  +0.084+0.03 +0.1040.05 +0.01+0.01 +0.03+0.02 +0.0440.03 +0.05+0.04
Xt BE 2L —0.01£0.02  —0.0240.03 —0.0340.04 —0.03£0.03 —0.0140.01 —0.02£0.02 —0.0340.03 —0.04=0.04
4[] F{§=22.563 P{H<20.001 F{=18.340 P1{E<20.001
I A5 Fi=15.231 P{E<C0.001 F{=12.865 P{E<20.001
2 7] - i A5 1] F{i=10.119 P{H<20.001 F{i=8.962 P{H<C0.001
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Table 3 Heterogeneity of BMD improvement across subgroups

W45 1% ABMD (z#5,g/cm?) BAH (95% CD P L H PAE
#4 BMD 0.03
<0.65 g/cm? 112 0.160+0.040 0.17(0.12~0.22) <0.001 —
>0.65 g/cm? 288 0.0800.030 0.09(0.05~0.13) 0.002 —
LTSRN 0.04
Wl PR 95 82 0.05040.045 0.06 (—0.01~0.13) 0.089 —
Al R 318 0.12040.035 0.13(0.09~0.17) <<0.001 —
AR 2 0.12
>80% 146 0.09040.042 0.10(0.03~0.17) 0.008 —
<80 % 254 0.13040.038 0.14(0.10~0.18) <<0.001 —

45% (HR=0.55, 95%CI: 0.36~0.83),

ZRH

Giibeam L (¢7=9.417, P=0.004), W34,
B 2HBWIAREY CTX &

2.4 EWrak

2H B W AR AR CTX T OCN % 30 % B K T X ig
Af ki fa) . 2 [8) - BF s ) A2 B0 22
SAG I FE L (P<0.05),

4, 2440,

W5,

B AR, OCN 2% i 7t %, ¢ 7 i ik
x4 2HBEBWRITRERRER
Table 4 Comparison of cumulative incidence of re-fracture between the two groups
(n=200, %%, %)
2 [i] 124 H 244 H 361/
E 37 AR 2H 8(4.0) 16(8.0) 21(10.5)
Xt HE 21 13(6.5) 26(13.0) 36(18.0)
HR {8 (95%CI) 0.61(0.30~1.22) 0.58(0.35~0.97) 0.55(0.36~0.83)
AE 2.731 6.892 9.417
Py 0.098 <£0.001 <0.001
F5 2AMBFERGFHRIWILE
Table 5 Comparison of serum bone metabolism markers between the two groups
(n=200,7+s,pg/L)
i CTX OCN
ek 124 H 241 H 3611 H 124 H 244 H 361 H
5 7 I 2 0.4540.12  0.34%0.10  0.33£0.09  0.3220.09 15.243.5 21.044.0 22.244.1 22.544.2
it B2 0.44+0.11  0.43+0.12  0.44+0.12  0.4540.13 15.04+3.8 15.8+3.5 16.0+3.8 16.24.1
41 1] FA§—=45.312 P{H<20.001 FAH=105.247 P1{E<20.001
i ] F{=12.548 P{<C0.001 F{=85.693 PA<0.001
4[] - 1 A5 1] F{H=10.876 P{#<C0.001 F{—=78.425 PA{E<0.001
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2E Y (P>0.05), WFE6,
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&Y CTX 5 BMD
EAHX (P<<0.00D),
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OCN 5 BMD £

B 5 A E E
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Table 6 Comparison of treatment compliance and

adverse events between the two groups

(n=200, %L, %)

4151 RIT W RESIE S IRIRIAE %0 /SRR
FESLOARKAL 24 (12.0) 15(7.5) 10(5.0) 30(15.0)
it HE 2 10(5.0) 8(4.0) 6(3.0) 25(12.5)

YH 6.124 2.338 1.123 0.567

P 0.013 0.126 0.290 0.451
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Table 7 Correlation analysis between bone metabolism

markers and BMD

EfR BMD

r{E P{E
CTX —0.420 <20.001
OCN 0.530 <20.001
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I AR S e, ELBI 5 309 1) 2% 00 Wl AR o R, —
FH B BMD &35 F R ol B B s AURS: oK B
BIGIT W E . AW AR H 44K D
MIERIRIT %, RETUTHE.: OFGRE
SZBEIFER; QO SR mRA i, 6
% 75 OB T Ak 465 S 00 K AR SE R IR IT LAY BAN 3R 25 .
F 5 3k i e o i A A8 8 2R AT 30 0 R ) e R
WP IR YT e 4k

ARWFFTEE R B, B AKIA T W R T
LA TR S5 R E R TRU, JFEAR S
36 N H WRF SRR AR FE B PR . X — R BN
Tl LAEMA TR EN WS LA EEE X,
Jo HOR AR W g YT . R T AU N T R
H ORI R PE A, IR R RE S SO R R R
TR M, L, AT B 45 5 R I R IR AR
RAL T EE M S HAKE, A BT E AR
PO &, DA B T R AR o R ST R 2 AR
E B I B A5 400 o R R A ) LS L o B BMID.
AT 25 5 R, R ST A K AR 2 R G R W b
W CTX K, (A48 T T8 mibs i % OCN 7K
-, AR5 BMD g 2 B E A, CTX TR
5 BMD i & A & (r=—0.420, P<<0.001),
OCN Jt = 5 BMD H§ fin & [IE A1 56 (7=0.530, P<<
0.00D). £ 364 H W, MR H 5 BMD 45 1)
B0, 13 g/cm?f0.09 g/cm?, #E—HHUE T HAUE
YERIALT . JLAVE FIAL 5 5% Sz 0 K 80 B 40 i
S AN KRR g URT A R RIS = R 7N
B, R T A RE A ) R A R R A R A, {2
HEE /N GERE B R JE B, TR] B 0 A
P LA R 3 R ] 1 T VR S A AR B

e AR R Y sh 5424k b, T TE BMD 11
Free g Ko 00 bl ol (CTX R 3
wHA, MEHEEIE R (OCN FHE) B 1o i
AR, PFE BRI BMD B 8T R r
WFY O S0 ok 185 000 i /0N T o R RN JRE BE i R )RR B
W, W E R R SRRE M, M R I
AR 2 AR AL AS S0 35 8 R B, B e
0 S RS R R R AR L X — XU RN S
FOAE B BT WA R T T R O SR D A 0 A
W AR, RE ST A R I8 T RE G I el Al R R 1Y o
AL BE I — 25 B AR T A U L (A
TR, 4 53 B S s Bl DR e R A X RE ST A K
B 3697 N 2 E S5 (3=0.06 vs. 0.13, P %
H=0.04), 3XFh2% 5 58 R R 1Y B A
BLIAR O, 4 3 & 1l B AR 25 AN A 2 1 20 0 5k Ak
Z =¥ (advanced glycation end products, AGEs)
B, 5 AGEs Z R 45 6 0% % H -+ B i %,
NI /W o = ) OB A o A R 2 1 DR i
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