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Treatment persistence of denosumab therapy and fracture risk in patients with
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[ Abstract] Objective To investigate the effectiveness of denosumab in reducing
fracture risk among patients with osteoporosis in real-world clinical practice, and to compare
the differences in fracture risk between patients who sustained denosumab treatment and those
who discontinued treatment after a single dose. Methods The retrospective cohort study was
employed. The patients diagnosed with osteoporosis who initiated denosumab from January 2019
to October 2024 were collected, and the patients were categorized into a continuous treatment
group and a single-dose discontinued group based on whether they received a second denosumab

injection within 180 days of the initial dose, with a 45-day grace period. Propensity score
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matching was used to balance the baseline characteristics between the two groups. The primary outcome was
composite fractures, and secondary outcomes included hip fractures, vertebral fractures, and non-hip non-
vertebral fractures. Kaplan-Meier curves were used to estimate survival curves, and Cox proportional hazards
models were applied to adjust for residual imbalances in covariates and estimate hazard ratios (HR) with
95% confidence intervals (CI). Results A total of 12,010 patients were included, of whom 3,134 continued
denosumab treatment and 8,876 were in the single-dose discontinuation group. Compared with the single-
dose discontinuation group, patients in the continuous treatment group had a significantly reduced risk of
developing composite fractures [HR=0.61, 95%CI (0.52, 0.72), P<0.001], hip fractures [HR=0.30, 95%CI
(0.19, 0.47), P<0.001], vertebral fractures [HR=0.69, 95%CI (0.55, 0.85), P<0.001], and non-hip non-vertebral
fractures [HR=0.51, 95%CI (0.40, 0.65), P<0.001]. Conclusion In real-world clinical practice in China,
continuous treatment with denosumab was associated with a significant reduction in fracture risk among

patients with osteoporosis. These findings highlight the importance of maintaining treatment persistence in

newly treated patients to prevent rebound fractures after discontinuation.
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F1 2HEBEEPSMATEELFMELLR (%) , X+s5, M ( Py, Py)]
Table 1. Comparison of baseline characteristics between the two groups before and after PSM
[n (%), X £5, M (P, Prs)]

PSMif PSMJri
At B2 25 FRELIRI T HR 2254 RFELIRY T
(n=8876) (n=3134) r P (n=3133) (n=3133) r Mo

ERAER (B) 68.71 = 10.60 68.12+9.87 0.006  0.058 68.14 = 10.49 68.12+9.87 0950  0.002
AR (%) <0.001  0.100 0.392  0.051

<45 154 (1.7) 54 (1.7) 60 (1.9) 54 (1.7)

45~54 637 (7.2) 201 (6.4) 232 (7.4) 201 (6.4)

55~64 2001 (22.5) 766 (24.4) 728 (232) 766 (24.4)

65~74 3444 (38.8) 1304 (41.6) 1279 (40.8) 1303 (41.6)

=75 2640 (29.7) 809 (25.8) 834 (26.6) 809 (25.8)
g 8054 (90.7) 3010 (96.0) <0.001 0215 3015 (96.2) 3009 (96.0) 0743 0.010
AR 0.008  0.072 0.862  0.022

W T IEA 3854 (434) 1447 (46.2) 1430 (45.6) 1446 (46.2)

YT ORI

W RRIEAR 1405 (15.8) 430 (13.7) 453 (14.5) 430 (13.7)

BEI7 ORI

L 1928 (21.7) 688 (22.0) 689 (22.0) 688 (22.0)

HoAts 1689 (19.0) 569 (18.2) 561 (17.9) 569 (18.2)
222 Er 6.00 (3.00, 11.00) 5.00 (3.00, 10.00)  0.010 0.063 5.00 (3.00, 10.00) 1.00 (0, 1.00) 0.444  0.006
B YA 1.00 (0, 1.00) 1.00 (0, 1.00) <0.001 0.137  5.00 (3.00, 10.00) 1.00 (0, 1.00) 0.804  0.001
[RER RS EE T 398 (4.5) 93 (3.0) <0.001  0.080 92 (2.9) 93 (3.0) 1.000  0.002
WEAEMEMCE s 2193 (24.7) 796 (25.4) 0.456  0.016 801 (25.6) 795 (254)  0.885  0.004
WEAT: A AR 4 890 (10.0) 218 (7.0) <0.001  0.110 217 (6.9) 218 (7.0) 1.000  0.001
T
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2k
PSMiij PSMJ
IS HR 2152540 FRERYT R » - LM Bl il FRERYT R » -
(n=8 876) (n=3134) (n=3133) (n=3133)

A
[=IIVAS 3355 (37.8) 919 (29.3) <0.001  0.180 942 (30.1) 919 (29.3)  0.543  0.016
W BRI 1574 (17.7) 376 (12.0) <0.001  0.162 363 (11.6) 376 (12.0) 0638  0.013
AR5 817 (9.2) 222 (7.1) <0.001  0.078 230 (7.3) 222 (7.1) 0.732  0.010
=) ZBERHIN 46 (0.5) 8 (0.3) 0.082  0.042 13 (04) 8 (03) 0382 0.028
MM 100 (1.1) 30 (1.0) 0492 0.017 30 (1.0) 30 (1.0) 1.000  <0.001
i 5 288 (3.2) 80 (2.6) 0.061  0.041 69 (22) 80 (2.6) 0.407  0.023
P BH ZEPE M 140 (1.6) 32 (1.0) 0.030  0.049 22 (0.7) 32 (1.0) 0219  0.035
PR
P O 309 (3.5) 84 (2.7) 0.035  0.046 94 (3.0) 84 (2.7) 0.494  0.019
D 260 (2.9) 44 (1.4) <0.001  0.105 55 (1.8) 44 (1.4) 0311 0.028
T P X 1101 (12.4) 282 (9.0) <0.001  0.110 263 (8.4) 282 (9.0) 0420  0.022
R 19 (0.2) 6(0.2) 0.991  0.005 6(0.2) 5(02) 1.000  0.008
BRATR 653 (7.4) 211 (6.7) 0.262  0.024 207 (6.6) 211 (6.7) 0.879  0.005
AR DG R 266 (3.0) 70 (2.2) 0.030  0.048 70 (2.2) 70 (2.2) 1.000  <0.001
R 100 (1.1) 33 (1.1) 0.811  0.007 35 (1.1) 33 (1.1) 0.903  0.006
4 R 147 (1.7) 41 (1.3) 0.206  0.029 4 (14) 41 (1.3) 0.827  0.008
PR 92 (1.0) 25 (0.8) 0287  0.025 27 (0.9) 25 (0.8) 0.889  0.007
FHRAE 187 (2.1) 42 (1.3) 0.009  0.059 40 (1.3) 42(13) 0911 0.006
KRG 2LAE 15 (0.2) 3(0.1) 0.520  0.020 2(0.1) 3(0.1) 1.000  0.011
HICHR 64 (0.7) 18 (0.6) 0.465 0.018 19 (0.6) 18 (0.6) 1.000  0.004
P s 360 (4.1) 124 (4.0) 0.849  0.005 125 (4.0) 124 (4.0) 1.000  0.002

RN ELLY
ACEI/ARB 1188 (13.4) 305 (9.7) <0.001 0.114 320 (10.2) 305 (9.7) 0.555  0.016
FIRZ 367 (4.1) 77 (25) <0.001  0.094 86 (2.7) 77 (25) 0.525  0.018
FEERHAR 1301 (14.7) 316 (10.1) <0.001  0.139 338 (10.8) 316 (10.1) 038  0.023
Sz AR B 71 75 (0.8) 16 (0.5) 0.083  0.041 20 (0.6) 16 (0.5) 0.616  0.017
Bz AR B i 711 727 (8.2) 215 (6.9) 0.019  0.050 215 (6.9) 215 (6.9) 1.000  <0.001
2] 1095 (12.3) 243 (7.8) <0.001 0.153 234 (7.5) 243 (7.8) 0.703  0.011
bisEZ 1099 (12.4) 181 (5.8) <0.001  0.231 176 (5.6) 181 (5.8) 0.827  0.007
P i/ 2y 1088 (12.3) 274 (8.7) <0.001 0.115 270 (8.6) 274 (8.7) 0.893  0.005
PRy 975 (11.0) 230 (7.3) <0.001  0.127 231 (7.4) 230 (7.3) 1.000  0.001
i) [eg2i) 1430 (16.1) 391 (12.5) <0.001  0.104 420 (13.4) 391 (125) 0292 0.028
Wi SRR 1408 (15.9) 352 (11.2) <0.001  0.136 353 (11.3) 352 (11.2)  1.000  0.001
mmRzh 2227 (25.1) 601 (19.2) <0.001 0.143 605 (19.3) 600 (192)  0.898  0.004
AR 603 (6.8) 154 (4.9) <0.001  0.080 154 (4.9) 154 (4.9) 1.000  <0.001
SRR 275 (3.1) 72 (23) 0.025  0.049 67 (2.1) 72 (23) 0732 0.011
Bratiszy 328 (3.7) 91 (29) 0.043  0.044 97 (3.1) 91 (2.9) 0711  0.011
HURIR 92 (1.0) 29 (0.9) 0.666  0.011 32 (1.0) 29 (0.9) 0.797  0.010
e AR 138 (1.6) 38 (12) 0.199  0.029 46 (1.5) 38 (1.2) 0.442  0.022
YUK I 24 145 (1.6) 41 (1.3) 0.236  0.027 48 (1.5) 41 (1.3) 0.522  0.019
TR EZZ 1287 (145) 317 (10.1) <0.001  0.134 330 (10.5) 317 (10.1) 0618 0014
ik 4118 (46.4) 1184 (37.8) <0.001 0.175 1181 (37.7) 1184 (37.8) 0958  0.002

E: ACEIl. i %k K 44LB 494 74 (angiotensin—converting enzyme inhibitors ) ; ARB. 8 %K & 11 2 /k3z4#A] (angiotensin Il receptor
blockers ) .
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Table 2. Subgroup analysis of primary endpoint in
composite fractures with different needle administration
numbers in a propensity score matched cohort
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Vil P A E—E 25 5 (332 dvs. 171 °d) &
X — PR A I TR T R st e Y B A5
O E WL, RS2 IRYT I R TR IR R S B

W40 HR (95%CI ) P

FREEE 257 0.70 (0.52, 0.95) 0.020
LT3 0.56 (0.36, 0.85) 0.006
FFELT 45 0.27 (0.13, 0.58) <0.001

PSR o 2B T Bk FH 24155 25 4H [sHR=0.77 ,
95%Cl (0.62, 0.96) , P=0.02].
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