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Effect of denosumab versus alendronate on periprosthetic bone mineral
density after total hip arthroplasty
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[ Abstract] Objective To investigate the effects of denosumab (DEN) and
alendronate (AL) on bone mineral density (BMD) around the prosthesis after total hip
arthroplasty (THA). Methods A retrospective analysis was conducted on the clinical
data of primary osteoporosis (POP) patients who underwent THA at the Affiliated Jinhua
Hospital of Zhejiang University School of Medicine from March 2022 to March 2023, the
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patients were divided into the DEN group and the AL group according to the postoperative
protocols. The main observation index was the bone density around the implant (Gruen
zone: 1st and 7th zones; time points: postoperative day 5 (T,), 6 months (T,), and 12 months
(T5); detection method: dual-energy X-ray absorptiometry). The secondary observation
index was the bone metabolism index (bone calcitonin (OC), B-collagen special sequence
(B-Crosslaps), and type 1 procollagen N-terminal peptide (PINP); time points: preoperative
(T,), 6 months (T,), and 12 months (T,); detection method: enzyme-linked immunosorbent
assay). Results A total of 120 patients were included in the study, with 59 in the DEN group
and 61 in the AL group. At baseline, there was no statistically significant difference in serum
OC, B-Crosslaps and PINP levels between the two groups (P>0.05). Periprosthetic BMD
showed a decreasing trend in both groups, and periprosthetic BMD was higher in the DEN
group than in the AL group in both Gruen zone 1 and Gruen zone 7 at the T, and T; time
points (P<0.05). In terms of bone transformation markers, serum OC, $-Crosslaps and PINP
levels showed decreasing trends with prolonged treatment time in both groups (P<0.05). In
addition, serum OC, B-Crosslaps and P1NP levels were significantly lower in the DEN group
than in the AL group at T2 and T3 time points (P<0.05). Conclusion Compared with AL,
DEN is more effective in preventing periprosthetic bone loss of the proximal femur and has a

better safety profile.

[Keywords ] Denosumab; Bone mineral density; Periprosthetic bone loss; Total hip
arthroplasty; Bisphosphonate
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Figure 1. Gruen partition of the periprosthetic BMD
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Table 1. Comparison of baseline data

Fetn DENZ (7=59) AL#A (n=61) thy P
i (x+s, %) 69.25 +3.56 69.15 +3.33 0.170 0.865
S (%) ] 0.800 0.371

Ik 26 (44.07) 22 (36.07)

T 33 (55.93) 39 (63.93)
WE (x+s, kg) 5408 £3.9 53.11 £4.12 1.329 0.186
B (X+s, cm) 154.88 £3.3 155.61 £3.09 -1.260 0.210
WHEIE (X +s5, kgm®) 22.59 £2.05 21.96 + 1.98 1.714 0.089
IR (%) ] 33 (55.93) 35 (55.93) 0.025 0.873
BRI (%) ] 22 (37.29) 20 (37.29) 0.267 0.605
SR (%) ] 11 (18.64) 12 (18.64) 0.020 0.886
WS (%) | 21 (35.59) 23 (35.59) 0.058 0.810
PG n (%) | 18 (30.51) 15 (30.51) 0.527 0.468
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2K
EfEga) DEN4] (n=59) AL4L (n=61) e P
FAREBNOI R (%) ] 0.109 0.741
ZEM 36 (61.02) 39 (63.93)
gkl 23 (38.98) 24 (36.07)

22 {Ri&EEBMD

ZK K, Gruen 1 X1 Gruen 7 X 420 504 Al
MIES AT . BRIER IR ZE 7R, Gruen 1 XA
i EERIER B 1% (P=0.133) , 1 Gruen 7 X %X
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BAEFN Gruen 7 X ECHE 20 F 500 8%, nIEE

MR ERN . RIGE 5 K, WA HEE Gruen 1
Xl Gruen 7 X ¥ BMD 2R L4 11222 X (P >
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FI T, B[] 45 I, DEN ZH Gruen 1 X F1 Gruen 7 [X.
() BMD 455 F AL 41 (P < 0.05) , 475 DEN 41
BMD FREIREEE T AL 4. BRI 2 15k 3.

R2 AN[EREAGruen 1IXBMDEEE (x+s )
Table 2. Comparison of BMD in Gruen zone 1 at different time points (x +s)

Fis i) 27 DEN4 (n=59) ALAL (n=61) 205 RN R RBCERN, )RR
T, 0.67 +0.07 0.69 = 0.07

T, 0.65 = 0.06" 0.59 = 0.05"

T, 0.63 +0.05" 0.56 +0.07™

fim’ 0.241 0.320 0.119

F 37513 93.978 24.188

P <0.001 <0.001 <0.001

iE: HRAEEALZLILER, ‘P<0.05; HRIAT AL, "P<0.05; 5RZT,k4k, P<0.05,

+R3 AEREAGruen 7RBMDEEE (x+5 )
Table 3. Comparison of BMD in Gruen zone 7 at different time points (x +s)

i i) DEN4 (n=59) ALZ (n=61) A5 RN MR RACERON, 4L R
T, 0.71 +0.09 0.72 +0.09

T, 0.62 + 0.06™ 0.56 + 0.08"

T, 0.60 = 0.07" 0.52 + 0.08™

i’ 0.210 0.532 0.083

F 31.334 209.717 17.404

P <0.001 <0.001 <0.001

i : HRAELEALZLILER, “P<0.05; HRIAT AL, "P<0.05; 5RFT,4x, P<0.05,

2.3 BRUEEY

2 Ki 38, OC. B-Crosslaps F1 PINP £ 241 %k
PR N IEZS 3. BRE AL IR 45 5L R, OC %l
2 BKOE K 56 ik se (P=0.773) , i B-Crosslaps
(P < 0.001) #1PNP (P=0.003) Al 12 5k
& K 5 R 3. OC. B-Crosslaps Fl PINP 4}z 41 %l
TR, AT oA (AT AR o AT T 2 AR I

75 OC. B-Crosslaps #ll PINP & & 2 5 LG4 5
(P> 0.05) . B IGYT I H] HEK PR 20 £8 5 1M

7% OC. B-Crosslaps Fll PINP £ 5 2 5 Bl F F#a 3
(P<005) ., fET, # T, 08 4 -, DEN 4 I

1% OC. P-Crosslaps Fll PINP & W Z K T AL 41
(P<0.05) . HARWLZ 4~ F 6.

*F4 AERESZOCHE (x+s5, ng/mL)
Table 4. Comparison of OC at different time points (x + s, ng/mL)

Fsf[A] 5 DENZH (n=59) AL4 (n=61) 20 5 R T RBCERN, AL I B
T, 13.65 £ 1.79 13.80 = 1.66

T, 1126 £ 1.62" 12.12+0.78"

T, 9.71 + 1.56"™ 11.11 £ 0.65™

fim? 0.842 0.646 0.537

F 630.627 442282 170.414

P <0.001 <0.001 <0.001

E: B R AR SALAE, ‘P<0.05; 5 RMAT, 4, "P<0.05; 5 RMAT 4, “P<0.05,
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=5 A [EIRTE = p-Crosslapsttik (x+s, ng/mL)
Table 5. Comparison of p—Crosslaps at different time points (x + s, ng/mL)
o ) A3 DEN4 (n=59) AL4L (n=61) YU RO R BRGNS e B
T, 0.82 +0.04 0.83 £0.02
T, 0.66 = 0.02" 0.75+0.17"
T, 0.55 = 0.09™ 0.65 +0.13™
i’ 0.195 0.362 0.240
F 28.618 90.322 53.221
P <0.001 <0.001 <0.001
E: B R AR SALAE, ‘P<0.05; 5 RMAT, 4, "P<0.05; 5 RMAT 4, “P<0.05,
#6 AEMESPINPELE (x+s, ng/mL)
Table 6. Comparison of P1NP at different time points (x + s, ng/mL)
s ] A5 DENZ (n=59) AL4L (n=61) UM FR0N  MRRECERY, IR
T, 113.66 + 23.47 116.27 = 24.45
T, 72.75 +19.05" 99.37 +23.64"
T, 62.06  14.61™ 92.80 + 20.13™
i’ 0.375 0.483 0.123
F 70.716 184.183 25.865
P <0.001 <0.001 <0.001

iE: L REAHE) EALZLILER, P<0.05; L RI4AT, b4k, "P<0.05; 5RIAT b4, “P<0.05,
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