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Efficacy evaluation of denosumab in the treatment of patients with postmenopausal osteoporosis at high risk of
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[ Abstract] Objective To explore the difference of efficacy and safety between denosumab and zoledronic acid in the
treatment of patients with postmenopausal osteoporosis (PMOP), and to optimize the medication regimen for PMOP patients. Methods A
total of 123 PMOP patients with high risk of fracture at the Second Affiliated Hospital of Naval Medical University from September
2021 to March 2024 were selected and randomly divided into two groups: the denosumab group (n=63) and the zoledronic acid
group (n=60). Both groups underwent one-year treatment and follow-up, bone metabolism indexes, lumbar vertebrae, femoral neck,
and total hip bone mineral density (BMD) were monitored, and any adverse reactions were documented. Results  After treatment,
the lumbar vertebrae and total hip BMD of patients in the denosumab group and the zoledronic acid group were significantly
improved (P<<0.05); the femoral neck BMD of patients in the zoledronic acid group was also significantly improved (P<<0.05). The
improvement of lumbar vertebrae BMD in the denosumab group was significantly better than that in the zoledronic acid group, while
the improvement of femoral neck and total hip BMD in the zoledronic acid group was significantly better than that in the denosumab
group (P<<0.05). Bone metabolism indicators were significantly improved in both groups (P<<0.05), and no significant liver and
kidney dysfunction were observed. A total of 7 patients in the zoledronic acid group had mild adverse reactions and 5 patients in the
denosumab group had mild adverse reactions. Conclusions Denosumab significantly increased lumbar vertebrac BMD and

improved bone metabolism markers in PMOP patients, thus reducing risk of fracture and demonstrating good safety.
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Table 1 Comparison of general data between the two groups of patients with PMOP

Index Denosumab group (n=063) Zoledronic acid group (n=60) t P
Agelyear 66.69+7.58 67.75+7.22 -1.06 0.29
Menopausal age/year 50.23+3.92 49.77+2.89 0.80 0.43
BMI/(kgem 2) 21.69+4.50 21.57+2.94 0.13 0.89
Serum calcium/(mmoleL™") 2.28+0.12 2.27+0.10 1.01 0.31
Serum phosphorus/(mmoleL™") 1.204+0.17 1.23£0.15 -0.97 0.33
25-(OH)D/(ngsmL ") 25.77+8.46 23.25+8.83 1.48 0.14
B-CTX/(ngemL ™) 0.24+0.16 0.2640.18 -0.96 0.34
OC/(ngsmL™") 13.65£5.28 14.64110.05 -0.83 0.41
PTH/(ngemL ) 43.67+23.73 43.63+19.01 0.64 0.52
ALP/(U-L™) 72.60+21.89 75.05+24.50 -0.16 0.87
T score of lumbar vertebrae (L,.;) —2.87£0.75 —2.77%£0.93 —-0.06 0.95
T score of femoral neck —2.2310.63 -2.21%0.75 -1.18 0.24
T score of total hip -2.2140.81 -2.18%1.17 -0.34 0.73

PMOP: postmenopausal osteoporosis; BMI: body mass index; 25-(OH)D: 25-hydroxy-vitamin D; B-CTX: B-C-terminal
telopeptide of type I collagen; OC: osteocalcin; PTH: parathyroid hormone; ALP: alkaline phosphatase.
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Table 2 Comparison of bone mineral density between the two groups at baseline and one year after treatment

Group

T score of L,

T score of femoral neck

T score of total hip

Denosumab group (n=63)

Baseline

After treatment
t

Pa

Zoledronic acid group (n=60)

Baseline
After treatment
t
Pb

Change from baseline
Denosumab group
Zoledronic acid group
t
P

—2.8710.75
—2.48+0.92
-5.78
<0.001

—2.77£0.93
—2.491+0.92
-3.24
<0.001

0.41£0.68

0.14£0.86
2.11
0.037

—2.234+0.63
—2.20%0.62
—-0.44
0.662

—2.21%0.75
—2.03+0.74
—2.21
0.023

0.031+0.38

0.36+0.92
—2.64
0.011

—2.211+0.81
—2.1310.81
-1.91
0.030

—2.18%1.17
—1.831+0.87
—3.04
0.004

0.071+0.39

0.35+0.83
—2.20
0.029

“Comparison of BMD T scores in the denosumab group between baseline and one year after treatment. "Comparison of BMD T

scores in the zoledronic acid group between baseline and one year after treatment. ‘Comparison of BMD T scores change from

baseline to one year after treatment between denosumab group and zoledronic acid group. BMD: bone mineral density.
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Table 3 Comparison of bone metabolism between the two groups at baseline and one year after treatment

Group Serum calci_tllm/ Serum phospEorus/ 25—(OH)_11)/ [S-CTX_/1 ocC/ . PTH/_1 ALF:/1
(mmol-L ) (mmol-L ) (ngemL ) (ngemL ) (ng'mL) (ngemL ) (UL
Denosumab group
(n=63)
Baseline 2.28+0.12 1.20+0.17 25771846 0.24%+0.16 12.65%+5.28 43.67£23.73 72.61+21.89
After treatment 2.31+0.14 1.19+0.18 29.56+11.53 0.12£0.15 11.174+10.37 36.42+15.38 63.34+23.89
t -1.31 0.35 -2.32 3.39 0.86 1.94 242
P 0.048 0.749 0.030 0.019 0.121 0.031 0.016
Zoledronic acid group
(n=060)
Baseline 2.27+0.10 1.23+0.15 24241894 0.25+0.16 11.93£5.10 44.24+15.22 75.051+24.50
After treatment 2.22+0.13 1.17£0.18 26.78+9.46 0.20+0.09 9.13+2.23 42.88+17.01 65.50+20.41
t 2.31 1.85 -2.11 1.75 3.88 0.58 4.15
P 0.023 0.554 0.041 0.082 <0.001 0.045 <0.001
Change from baseline
beween the two groups
t 1.97 1.39 0.11 1 0.12 1.44 0.16
P 0.051 0.167 0914 0.319 0.907 0.149 0.871

“Comparison of bone metabolism in the denosumab group between baseline and one year after treatment. "“Comparison of bone

metabolism in the zoledronic acid group between baseline and one year after treatment. “Comparison of bone metabolism change

from baseline to one year after treatment between denosumab group and zoledronic acid group. 25-(OH)D: 25-hydroxy-vitamin D; 3-
CTX: B-C-terminal telopeptide of type I collagen; OC: osteocalcin; PTH: parathyroid hormone; ALP: alkaline phosphatase.
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Alb ) FLFEWLEF ( serum creatinine, Scr) #5177
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Table 4 Comparison of liver and renal function between two groups before and after treatment

Denosumab group (n=63)

Zoledronic acid group (n=60)

Index Baseline After treatment Baseline After treatment P
Liver function

ALT/(U-Lfl) 18.51£7.58 18.12£7.69 19.18+10.35 17.35+8.38 0.20 0.838

AST/(UsL™") 24.53+7.22 23.83+6.15 22.40£8.03 22.53+8.49 0.01 0.992

GGT/(U-L™) 23.344+15.95 23.651+19.28 23.18%£19.10 22.00+17.83 2.11 0.035

Alb/(geL ™) 43.05+5.65 42334743 39.77+3.02° 38.95+3.00 0.36 0.718

TBil/(umolL™) 12.55+5.54 12.73+8.00 11.58+4.50 12.40t4.38 0.11 0910
Renal function

Ser/(umolsL™") 67.15+13.60 68.75+18.53 59.63+£11.16" 61.48412.89 0.66 0.509

Urea/(mmol-L™") 6.70%3.00 7.881+8.48 6.30+1.36 6.29+1.41 0.27 0.791

UA/(umOl'Lfl) 300.35+70.30 309.831+78.44 285.13+67.93 293.431+75.14 0.15 0.883

*Comparison of indices changes from baseline to after treatment between denosumab group and zoledronic acid group. ALT:

alanine aminotransferase; AST: aspartate aminotransferase; GGT: gamma-glutamyltransferase; Alb: albumin; TBil: total bilirubin;

Scr: serum creatinine; UA: uric acid. "P<<0.05 vs baseline in denosumab group.
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Table S Adverse reactions during treatment in two groups of patients

Case Combined illness Adverse reaction Therapy Outcome Relevance
Zoledronic
acid group
Case 3 — Fever and muscle aches after taking Without targeted treatment Condition Maybe
medication improved related
Case 17 — Fever agd chllls 3 days after taking Without targeted treatment COndltlon Maybe
the medication improved related
Case23 — Low serum potassium accompanied Potassium chloride sustained-release Condition Maybe
by calcium deficiency 1 day after  tablets for potassium improved related
medication use supplementation; calcium carbonate
tablets for calcium supplementation
Case 45 Type 2 diabetes, viral Sacrococcygeal pain 3 days after ~ Celebrex 200 mg orally to relieve Condition Maybe

hepatitis taking the medication
Case 48  Brittle fractures (6
times), gastrectomy days after taking the medication
Case 52 — Fever and chills 2 days after taking Physical cooling
the medication
Case 59 — Allergy 3 days after taking the
medication
Denosumab
group
Case 4 Brittle fractures (4 ~ Hypocalcemia (2.00 mmol/L)
times)
Case 15 — Hypocalcemia (1.90 mmol/L)
Case 34  Gastroesophageal Hypocalcemia (1.91 mmol/L)
reflux
Case 57  High blood pressure, Skin itching after medication use
breast cancer
Case 62  Left ankle fracture  Left hip pain after medication use

(twice), coronary
heart disease

Weakness, vomiting, and diarrhea 3 Calcitriol + calcium carbonate

pain improved related
Condition Maybe
improved related
Condition Maybe
improved related
Condition Maybe
improved related

granules

Loratadine 10 mg orally and
compound clobetasol propionate
cream to anti-allergy

Condition Maybe
improved related
Condition Maybe
improved related
Condition Maybe
improved related
Condition Maybe
improved related
Condition Maybe
improved related

Without targeted treatment
Adjust calcium carbonate dosage
Without targeted treatment
External application compound

clobetasol propionate cream
Adjust calcium carbonate dosage

SRIAT, SIRAERESE R, ABFSE P g o
P00 M SR JBl TR oA 3 B HR 6T 4 488 M BB BT BMID
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{UBEYT 1 4F, 2580 RIrRom 22 kAT it —
ARV (3) JE X HUEF AP AN 22
S W FLIR RIT 280 & BT 18 S [ i 1 ]
MR, A OC T M EAE BMD A9 24 35 B A B
B AR SERLE T ST 2 O . 2
PETRRENA , A 7 )32 138 A7 AR H & AP UIE 3R 1 5

Aol CENPISIEST BRI T 6 1~ H ), 28 15
5555 2 SIS AF-E a1 D (9.134+2.63) A4
A, BRKESREA 17 4H . mrs™ R, 5
2] e 2 e B B e PR 0 R, 2 3as
BT R TR IR R AN T R 1 K, A
L2 MREI o Rl S X A5 R B i U, AR
FEHIBR T I IR, HbEF FAHTRER
CES A0 DUXE LLRE S, DRI, Il PR FH 3 47
I, BRI R 245 I S EE I T 254 8], i
BEHUE, BleBEIHYG, EMEA, V%
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