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Abstract: Objective  To observe the clinical efficacy and safety of
denosumab injection combined with teriparatide injection in patients with

Methods

Patients with osteoporotic fractures treated with PKP in our hospital

osteoporotic fractures after percutaneous kyphoplasty ( PKP).

were divided into treatment group and control group according to different
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medication regimens. On the basis of conventional treatment, the control group was subcutaneously injected with
teriparatide injection at a dose of 20 pg once daily for consecutive 12 months. The treatment group was additionally
subcutaneously injected with denosumab injection on the basis of the control group’ s regimen, at a dose of 60 mg once
every 6 months, with a total of 2 administrations. The clinical efficacy, bone mineral density (BMD) , bone metabolism
indicators, pain relief and functional recovery status and incidence of refracture, and safety evaluation were compared
between the two groups. Results A total of 108 patients were enrolled, including 53 in control group and 55 in
treatment group. After treatment, the total effective rate was 90.91% (50 cases/55 cases) in treatment group and
75.47% (40 cases /53 cases) in control group; lumbar vertebrae 1, , BMD levels were (0.88 +0.13) and
(0.82+0.11) g - em™*, respectively; femoral neck BMD levels were (0.81 +0.14) and (0.75 £0.13) g+ cm™*,
respectively; greater trochanter BMD levels were (0.69 £0.08) and (0.65 £0.08) g« cm”~
BMD levels were (0.85 +0.16) and (0.78 +£0.16) g + cm~
ligand (RANKL) levels were (4.82 +1.24) and (5.53 £1.29) pg - mL ™', respectively; total procollagen type [
N — terminal propeptide (T — PINP) levels were (44.93 +9.12) and (40.58 +8.95) ng - mL™", respectively;
B —cross — linked C — telopeptide of type 1 collagen (B — CTX) levels were (0.38 +£0.08) and (0.43 +0.07)
ng - mL ™", respectively; N — terminal midfragment of osteocalcin (N — MID) levels were (19.32 +2.97) and
(17.93 £2.59) ng + mL~
(2.16 £0.55) points, respectively; the oswestry disability index ( ODI) scores were ( 10.83 + 1.73) and

?, respectively; total hip

?, respectively; the receptor activator of nuclear factor — kB

", respectively; the visual analog scale ( VAS) scores were (1.88 + 0.66) and

(12.12 £2.89) points, respectively; the incidence of refracture within 1 year of treatment was 0% (0 cases/
55 cases) and 9.43% (5 cases /53 cases). The aforementioned indicators showed statistically significant differences
between the two groups (P <0.05,P <0.01). The main adverse drug reactions in treatment group include nausea,
muscle pain and injection site reactions; the control group included nausea, muscle pain, palpitations and injection site
reactions, and both groups had mild adverse drug reactions. The total incidence of adverse drug reactions in treatment
group and control group were 12.73% (7 cases/55 cases) and 9.43% (5 cases/53 cases), respectively, with no
statistically significant difference (P >0.05). Conclusion Denosumab injection combined with teriparatide injection
in the treatment of patients with osteoporotic fractures after PKP surgery can significantly improve clinical efficacy and
bone density, promote bone formation, reduce the recurrence of fractures, and has favorable safety.
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3 24HBEERFMILE R1 2 HBE LR L

VBITIG ,2 41 1% RANKL 1 B - CTX K Table 1 Comparison of general data between the two groups
%]}%&1&&( i’;] P <0.001 ) " Eiﬁgﬁéﬂi@ﬁ %’fE&ﬂ:X\‘J‘Hﬁéﬂ Ttem Control(n=53) Treatment(n =55)
(i’:]P<0.01) ’2 éﬂ}%\%‘ﬁ/\JT—PlNP ﬂ:‘ﬂN—MID 7J(q7_ Age(year, x ) 55.27 £5.21 56.16 £7.04

N n - BMI(kg - m™2, x £s) 22.64 £1.77 22.88 £2.28
P ETH R (P <0.01,P <0.001) ; HiA5 41+ 2 % Diseasegduration (d, i+s) 24.09 +3. 80 24.47 +3.48
%{F‘Xﬂ'ﬁﬁéﬂ( i’)j P <0. 05) s [J—IL,%% 3, Fracture site(n,% )

, ot s 2 y o b L e Tio-12 21(39.62) 20(36.36)
4 2 AREERERRREDEOLS - e 060w

TBITIG 2 LB E ) VAS F1 ODL PF4r B W AR sep(mmHg, v +5) 125.10 £7.94  123.92 +7.59
(¥ P<0.001) ; HiX5 40 A9 VAS #1 ODI $E4r @3 DBP(mmHg, xxs) 72.86+9.05  73.84+7.86

HR(time - min =", x +s) 73.50 £7.33 71.61 £8. 11

IRTFXHRZH (P <0.05,P <0.01) , L 4,

Degree of illness(n,% )

5 2 HABEEMNIEERTEOEN Light 15(28.30) 14(25.45)
PEDRS SR TN O S T T =T L L Medium 29(54.72) 33(60.00)

Heavy 9(16.98) 8(14.55)

(P<0.05), W55,

5 33

6 ﬁé.[‘i-ﬂz{ﬁ blood pressure; HR: Heart rate; Control group: Subcutaneous injection of
H %/ﬂﬁl‘ﬂ ,iﬁ%éﬂtﬂfﬂ%‘b 2 Wﬂ \Hﬂalzi]%ﬁ 3 Wﬂ N teriparatide injection; Treatment group: Subcutaneous injection of

FESTER A N 2 s WFBEZH H P B 2 ViININGEEE T denosumab injection, on the basis of the control group’s regimen.

BMI: Body mass index; SBP: Systolic blood pressure; DBP: Diastolic

R2 2 HBEHHE(BMD) L (g - em 7z +5)

Table 2 Comparison of bone mineral density( BMD ) between the two groups (g + cm ™, x +s)
Control(n =53) Treatment(n =55)
Item
Before treatment After treatment Before treatment After treatment

L, _, vertebrae 0.75 0. 11 0.82+0.11** 0.75 +0. 14 0.88 0. 13 * * **#
Neck of femur 0.70 £0.09 0.75+0.13* 0.73 +0. 10 0.81 £0. 14 * * **#
Greater trochanter 0.61 £0.09 0.65+0.08* 0.65 +0.09 0.69 +0.08 * * *#
Total Hip 0.72 +0. 09 0.78 +0.16* 0.71 £0. 10 0.85+0.16** **

Compared to before treatment in the same group, * P <0.05, **P <0.01, *** P <0.001; Compared to control group at the same time, *P <0. 05.

R3 2ALE BB LR (2 £5)

Table 3 Comparison of bone metabolism between the two groups(x +s)

Control (n =53) Treatment(n =55)
Ttem
Before treatment After treatment Before treatment After treatment
RANKL(pg - mL~") 11.75£1.93 5.53£1.29" " 11.64 £2.01 4.82£1.24% "
T-PINP(ng - mL~") 30.22 £6. 19 40.58 £8.95 " * 31.87 £6.04 44,93 £9 2% *#
B-CTX(ng-mL™") 0.65 +0. 12 0.43 £0.07 " * * 0.71 £0. 17 0.38 £0.08 * * *#
N-MID(ng - mL~!) 8.11 +£1.54 17.93 £2.59* * * 8.14 +£1.32 19.32 £2,97* * *#

RANKL: Receptor activator of nuclear factor — kB ligand; T — PINP: Total procollagen type 1 N — terminal propeptide; B — CTX: B — cross — linked
C - telopeptide of type 1 collagen; N — MID: N — terminal midfragment of osteocalcin; Compared to before treatment in the same group, ** P <0.01,

*** P <0.001 ; Compared to control group at the same time, *P <0.05, #P <0.01.

R4 2 YUBESIRGN SEMERER LB (2 % £5)

Table 4 Comparison of pain relief and lumbar spine function between the two groups (points, x +s)

Control(n =53) Treatment(n =55)
Ttem
Before treatment After treatment Before treatment After treatment
VAS scores 4.02 +0.79 2.16 £0.55** * 4.03 +0.98 1.88 +0. 66 * * **
ODI scores 35.65 £4.94 12.12£2.89* % * 36.67 £4.63 10.83 £1,73 % * =™

VAS: Visual analogue scale; ODI: Oswestry disability index; Compared to before treatment in the same group, ** * P <0. 001 ; Compared to control group at

the same time, P <0.05, P <0.01.
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Table 5 Comparison of clinical efficacy between the two groups

(n, %)

Ttem Control (n =53) Treatment(n =55)
Markedly effective 15(28.30) 29(52.73)
Effective 25(47.17) 21(38.18)
Ineffective 13(24.53) 5(9.09)
Total effective rate 40(75.47) 50(90.91)*

Compared to control group, *P <0. 05.
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