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# E B X HLEF A (denosumab, DEN) ‘5 Mok B 2 ( zoledronic acid, ZOL) X 4 25 J5 5 & #i #A E ( postmenopausal
osteoporosis, PMO) BUIGITF R . FiE  WFIM: 20571 2020 4F 10 H ~2021 4F 6 A %M B R K 24 i 8 B2 Bz W is /Y 86 1] PMO H 3
BR) 5 1910 5 ek | MR 0 ) 25 0 1) S [R)Ke G20 g L, B DEN £ (n =40) F1 ZOL 41 (n =46) . DEN #4184 F ¢ F 4 DEN 60mg,2
/AT ZOL BB 45 T KT 1 ZOL Smg, 1 WR/AF, LLAER P40 BB M B ARME B B AC AR Ak 9 [ 5 V64 B4 1 B R 7 ( bone alkaline
phosphatase, BAP) . T AU i Ji & Jk 5ty #E 4 K (total procollagen type I amino — terminal propeptide, TPINP) B — i Ji 4% 5% ¥ 5]
(B - cross laps,B — CTX) ‘B 45 % (bone gla protein, BGP)  HIR 5% it # % ( parathyroid hormone, PTH) 25 ¥4k 4 % D(250HD)
) A R SRR L B 3 (visual analogue scale, VAS)TE4), SR VAIT 1 AEJG, WAL HR B EME K 30 S % B A BB TT T
YWREFF (P <0.05) ,DEN 4R E WM (L, _,) JREBH SWEHAEFEMET 200 4, AZERFALIFE (P <0.05);Hi4l
B TPINP B - CTX .BAP .BGP & ALP /KV-53A 97 Fii 3 &8 3 MK (P 3 <0.05) ,250HD /KF G Y7 i B & T+ s (P <0.05) , H
DEN 4 {5 19 B - CTX K- B3N T ZOL 4 (P <0.05) ; I 2 B 3 B R e R I AL AT 2, VAS T3 3 B PRI (P 35 <0.05) , Al B
DEN £H 5B BB VAS 4 B KT ZOL 41 (P <0.05) . £51%  DEN Al ZOL 67 PMO %0 R 8 3 H % 4 Bes A 3R & B %
{8, BCE BB FR . AP 5 IESE DEN 88 ZOL e84 IEAME (L, _, ) JBE 80 28 55 50 A0 B % 1 MO g B E R e A
P,

xR ALRERBME  hE AT weokEER B BEE
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Comparison of Clinical Efficacy between Denosumab and Zoledronic Acid in the Treatment of Postmenopausal Osteoporosis. LI Xi-

aoshuang , SUN Juan, HE Miaomiao, et al. Xuzhou Medical University, Jiangsu 221004, China

Abstract Objective To compare the efficacy of denosumab (DEN) and zoledronic acid (ZOL) on postmenopausal osteoporosis
(PMO). Methods The case data of 86 patients with PMO admitted to the Affiliated Hospital of Xuzhou Medical University from October
2020 to June 2021 were retrospectively analyzed and divided into two groups according to the different drugs used: DEN group (n =40)
and ZOL group (n =46). The patients of DEN group were given subcutaneous injection of 60mg DEN, twice a year, the patients of ZOL
group were given 5mg ZOL, once a year. The basic information and bone metabolism markers [ bone alkaline phosphatase (BAP) , total
procollagen type [ amino — terminal propeptide (TPINP), B - cross laps (B — CTX), bone gla protein (BGP), parathyroid hormone
(PTH) , 25 - hydroxyvitamin D (250HD) ], bone mineral density, visual analogue scale (VAS) for bone pain in the two groups were
compared. Results After 1 year of treatment, the BMD of lumbar spine and hip in both groups were significantly increased compared
with before treatment (P <0.05). The BMD of lumbar spine (L, _,), femoral neck and total hip in the DEN group were higher than those
in ZOL group, and the difference was statistically significant ( P <0.05) ; the values of TPINP, B — CTX, BAP BGP and ALP were sig-
nificantly decreased compared with before treatment ( P <0.05) ; the level of 250HD was significantly increased compared with before
treatment (P <0.05) ; the level of B = CTX in DEN group was significantly lower than that in ZOL group (P <0.05). The symptoms of
bone pain were relieved in both groups, and the VAS score was significantly decreased (P <0.05), while the VAS score of bone pain in
DEN group was significantly lower than that in ZOL group (P <0.05). Conclusion Both DEN and ZOL are effective in the treatment of
PMO, which can effectively improve bone mineral density and bone metabolism indexes. This study preliminarily confirmed that DEN has
more advantages than ZOL in increasing bone mineral density of lumbar spine (L, _, ), femoral neck, total hip and alleviating patients pain.
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B BB AAE (ostegtporosis, OP) J& — 8 &= W Ik
B W5 A A B A XU 185 Y 4 B AR 1
AR 22 I oS AR Ve b B O H L B2 28 S o
B AAE ( postmenopausal ostegtporosis, PMO) "' PMO
L RAEIELEA LT 5 ~ 10 45, H WK BRE |
P2 H PR IF RAE , TS BOR RN kL B A
T, B A AL BT i PMO B EED L PMO
H TN RE R 5 BOME R KT B, Bl 40
JHO 35 P B8 B OROR TR A, S BORE B TR K
T 1 200 6 6 1 48 5 PMO & 2B 1 S B TR 3R o O
TF o VA W e i 570 3 B9I6 97 25902 B iR PMO 1Y
ESR 3y R

Hi&F B4 ( denosumab, DEN) J& T H T B %
PR35 A6 A& BE 4& ( receptor activator for nuclear factor —
kB ligand inhibitor, RANKL) # | 7] , RANKL & % &
A0 M 43 A WO RO AE TG A S 24 BT, DEN Gl T3
RANKL 5 RANK F945 &, AT A1 #1852 5 40 M 14 782 )k
FUAENG |08 B W5 T8 ke ) P A5 e R gt i
(zoledronic acid, ZOL) i &l 9l % JE AL BE R £ 5 K
(famesyl pyrophosphate synthase, FPPS) kK H i
PRI T, 2 B A 24 3T P e i ) XU R £h 2K 24
¥)"*' . DEN 5 ZOL #S 240 B WU 259 , (045 25 3% 1% LU
LG A HRE s AT B AN Ta] o AS AR5 100 B 14 %o B o3 #r
DEN #l ZOL iJ7 PMO N ] 1 4F AR T 2CR , LU
J& (bone mineral density, BMD) CEACE AR Y (bone
metabolic markers, BTM) LA X B8 A0 5 AFL 480340 ( visu-
al analogue scale, VAS){ENIEM #6845, LIHIXT DEN 5
ZOL {E G RIAYT PMO B (2 B4 B8 JE A

BREFE

1 — G A5 Ay [ B X b B 00 5T, 4
[ 2020 4F 10 3 ~2021 4F 6 7 T4 BERLK 2 K s
BRBEEBE 9 PMO S8 BTRE, B 16 1 4552 DEN I ZOL
HI7 =1 R E A DT T & AR 1 T 259
(A ) #3541 DEN 41 (n = 40) il ZOL 41
(n=46) ., WAbRUE: OFF & (5 B BTG AL AE 2
JPAE ) OP B2 WibR " s Q424 50 ~60 % H.
FARA eI ] =2 A oM fB % HERR A i . O
PR AEAE R D B MR R @2 KB G
RORGELLBERA F R RGP B E ;OB AW
ARIRPEIT | HAR 55 IR B 45 N 23 b 3R B8 9 0 B
@™ O E L B IR S5 2 18 R A 0 AR
5 @WAE A 2o 5 AR 25 ) 1 R 3 ©FfE T
I HERCR AT IR AT SR BE R R A R
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BB BE 2 46 B 27 Z2 D1 23 L (18 B2 W 4L 5. XY -
FY2022 - K1.014 -01)

2. 7715 . DEN B H 4 T N E S DEN 60mg,2
W/ ZOL 41 /8 35 25 T # K 1 ZOL Smg, 1 IR/4E
IRYT ) BT A R R H A FE4E A R D, 12510 Rk R
5 600mg , iHIT A 1 4F

3. WLESHR AR - WA T AR YRR R AR AR IR B
AR T B AR EE 35 B0 (body mass index, BMI)
[BMI = K/ 5’ (kg/m”) ], REBFIRITHIFNA
7 1 AR ER KL, T BE N G S RGN BTM , = 240 4%
B U M Bk P B BR W ( bone alkaline phosphatase,
BAP) | I %Y fif i Jit 2 A diig ZE K Ik (total procollagen
type 1 amino - terminal propeptide, TPINP) B - Ji&
AR F 51 (B - cross laps, B — CTX) . B 45 % (bone
gla protein, BGP) . F {k 3% Bf ¥4 & ( parathyroid hor-
mone, PTH) 25 B 464 3 D (250HD) 45 5 L i
5 B 1 W R W ( alkaline phosphatase, ALP) . Ifil £5
(Ca) M@ (P) ML WLEF ( Serum creatinine, Ser) | IMLJR
% % (blood urea nitrogen , BUN) &0 48R, RN
AE X £ % 0 A SO 7 BT A SR IR T T SR T 1
A J5 T A ( L, ) N SR (BB B, Wards = £ . KM
B JBCE T AT ) B0 R R SR e A AU
18 7% (visual analogue scale, VAS) XA Y7 Ay J5 B &7
PRI AR DE 23, 2500 10 43, PE43 B 1 28 7 Y i )
FU ol PRIT O 8 i & P i B A AE 29T 6 T ) U
SEVEM AR EEA T 43 9 Y Ak 4y 3 . D WAL A
H I RAE R JE AR T 2%, BMD /K - &8 2 T s @ 5%
FBH I RAE AR BT s, BMD KT H AR 2 2 3
TER: A e R PR R i 3 £ 22 i &, BMD R T 5
AR, JFiT% DEN 5 ZOL FIfP 259197 PMO 19
AR, IRITRARE (%) = (BB + A% B %
SIE % 100%

4. GETT 7 T SPSS 26. 0 S8 A H A X AL
PHEAT G0 AT, IR BRI IE SRR 4TS RS
I3 AR BT RGO DU B 2 AR1EZE (a2 5) Rox MR
I7 T H R B AT R A ¢ A 50, 4 1) L 48 SR FH 28 37
FEA ¢ K50 . AAF G IR 20 A 91 5 BEORE DL A 7 4L
(P AR ) [M(Q1,Q3) 1 &, A NIRJT AT A
LR H Wilcoxon 75 B AL 5, 41 8] LR FH Mann -
Whitney U K%, 73 2RGERHABIEC(F 3 1) [n(% ) ]
Fon P o R GERM ] U8R ) R8s, A 7 40 26
GORLAL ] LU R ] Mann — Whitney U k%, LA P <
0.05 HERAGIFEL,
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1. P4 B 1) — e R HE 42 . PR 4 R 3 B 4R S
BMI.Ca.P . BUN Scr K, Z R LG T2 XL
(P¥>0.05) , AT M, FELE 1,

F1 WMABREN—MABER(rxs)

LgE| DEN 41 (n=40) ZOL %4 (n=46) ' I
TR (%) 55.80 +1.87 56.10 +1.73 —-0.783 0.436
BMI(kg/m?)  23.26 %2.85 23.52£2.83  -0.432 0.667
Ca(mmol/L) 2.34+0.10 2.33+0.11 0.702 0.485
P(mmol/L) 1.21 +0.14 1.19 £0.15 0.467 0.642
BUN( mmol/L) 5.23+1.63 5.121.20 0.374 0.710
Ser( wmol/L)  54.28 £11.99 52.61 £8.34 0.756 0.452

2. W2 B A R A AR TE A LA VR YT R P A
#% BAP . TPINP B - CTX .BGP ., 250HD ,PTH }
ALP KB, 2R TG FE L (P >0.05),
WBIT 1 )5, M4 B4 BAP . TPINP BGP B - CTX
K ALP K FHIGIFTAI ¥ B F F (P <0.05);
250HD KV EIE 7 T W ¥ i (P <0.05) ; PTH
KFPHRIT AT L B & (P >0.05), DEN 4
B-CTX K¥4 ZOL 4 FREERE(P<0.05), M
H B FE BT S BAP TPINP  BGP . 250HD ,PTH M
ALP K F I8, 2R ¥ LRIt ¥ B X (P ¥ >
0.05),1 W2,

F2 FHHBEENBRIGHEREE v x5,M(Q1,0Q3)]

i H s 1) DEN 41 (n =40) ZOL 4l (n =46) t/z P
BAP(ug/ml) BIT R 12.20(8.14,19.05) 12.06(10.39,15.32) 0.390 0.697
WRIT A 7.83(5.65,9.91) 8.58(6.96,10.19) -1.528 0.126
z 5.014 5.496
P <0.001 <0.001
TPINP( ng/ml) JRITHT 45.98(30.03,59.70) 49.55(32.40,74.63) -0.684 0.494
WBITIE 21.77(16.90,32.66) 25.88(18.98,32.58) -1.268 0.205
z 4.825 5.293
P <0.001 <0.001
B - CTX(ng/ml) JRIT AT 0.41+0.28 0.41 £0.23 0.059 0.953
BIT G 0.20 £0.17 0.28 £0.16 -2.394 0.019
¢ 4.393 4.822
P <0.001 <0.001
BGP(ng/ml) JRITHT 14.23(9.78,18.66) 14.45(9.87,21.78) -0.294 0.768
BT IR 8.33(6.86,11.58) 9.39(8.32,11.22) -1.351 0.177
z 4.610 5.254
P <0.001 <0.001
250HD (ng/ml) JRIT T 20.87 £9.03 20.38 +8.53 0.257 0.798
BT 26.95 +8.38 26.23 +7.25 0.425 0.672
¢ -5.763 -4.626
P <0.001 <0.001
PTH( pg/L) VR IT T 40.20(28.93,54.13) 38.85(29.50,50.95) 0.307 0.759
BIT R 39.45(28.03,50.70) 35.10(26.65,50.73) 0.558 0.577
z 0.397 1.136
P 0.692 0.256
VR IT T 84.90 +35.02 81.96 +30.35 0.418 0.677
ALP(U/L) BIT IR 65.65 +22.60 63.54 +21.58 0.442 0. 660
z 4.712 5.006
P <0.001 <0.001

3. AL R B E A T A AR IR T
HEF-(L] Ly L \L4\L1~4)ﬁ%%ﬁ(ﬁﬁ’%’é)ﬁ\‘vards =fa.
FOHLRE e T ) B m A, 2R 5T
FEL (P >0.05), I ARG, I B 43R AL
HEEEERTY B & TS (P <0.05), DEN 4 &%
BITIE L, B S0 A S A A A Z0L 4l
FHEERE (P <0.05) ;A B EIRTE L, L, L, L,

Wards =1 JOHLFE BB T4 50 00 B % B2 A Th 8%, 22
S TG 2EE L (P Y >0.05) i WLE 3 £ 4,

4. PIAL BB E Y VAS PEAF LU WG 20 B8 3R 9T R
VAS P4 b AL, 22 5 B S  L(P >0.05) , AT
VARJG , P41 /B 3 VAS TE4r BOIRIT AT 1 B 3% F 1%
(P ¥ <0.05),DEN 40 VAS 48] & % T ZOL 41,
ERAGIFRE L (P<0.05) ,FELES,
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R3I AARENEHBSZTEELER (g/em’, vxs)

EgE| Biof i) 2 DEN 41 (n =40) ZOL #(n =46) ' P
L, VR IT T 0.814 £0.158 0.839 £0.130 -0.783 0.436
BIT A 0.907 +0.189 0.888 +0.155 0.513 0. 609
¢ -4.638 -2.928
P <0.001 0. 005
L, VRIT T 0.841 £0.149 0.856 0. 145 -0.457 0.649
BT A 0.899 +0.142 0.892 +0.132 0.244 0. 808
¢ -3.376 -2.359
P 0.002 0.023
Ly VR ITHT 0.867 £0.150 0.873 £0. 143 -0.190 0.850
BT IR 0.908 +0.132 0.925 +0. 164 -0.508 0.613
! -2.162 -3.604
P 0.037 0.001
L, VR IT T 0.902 +0.178 0.926 0. 161 -0.672 0.503
BRI R 0.960 +0.162 0.982 +0.156 -0.639 0.524
¢ -2.505 -4.057
P 0.017 <0.001
Ly 4 MEE ) 0.856 +0. 140 0.864 0. 135 -0.286 0.776
BTG 0.951 0. 107 0.892 +0.135 2.204 0.030
t -6.192 -5.349
P <0.001 <0.001

RIMABREFBETEEILE (g/em’, x£5)

i H Fif i) 2, DEN 2 (n =40) ZOL #H (n =46) t P
Ji - i Mg 0.748 £0.088 0.749 £0.097 -0.046 0.963
WWITIE 0.828 £0.099 0.773 0. 115 2.344 0.021
t -8.712 -3.278
P <0.001 0. 002
Wards =i TRIT R 0.530 £0.096 0.560 0. 127 -1.219 0.226
RIT R 0.594 +0.104 0.587 £0.134 0.290 0.773
t -4.597 -2.392
P <0.001 0.021
KA IRITHT 0.596 £0.089 0.604 +0.091 -0.402 0.689
BITIE 0.639 +0.092 0.629 +0.098 0.471 0.639
' -6.566 -3.536
P <0.001 0.001
s T IRITHT 0.863 +0.137 0.871 +0.130 -0.265 0.792
BIT A 0.909 +0.143 0.907 0. 125 0.067 0.947
! -3.240 -3.779
P 0.002 <0.001
o VR IT T 0.772 £0.102 0.766 +0. 106 0.245 0.807
BT IR 0.833 +0.099 0.783 +0.109 2.196 0.031
' -6.276 -2.253
P <0.001 0.029
F£5 FHEBEN VASEHLB (5, vxs) 5. PIZH BB I PR YT A% L 3 VR T T ZOL 41 iR
ff DEN#1(n=40) ZOL4l(n=46) t P FEWHIT KA RN 15.22% ,DEN 4K 12.50% ;iRI7
VR IT AT 6.80 +1.18 7.15 +£0.94 -1.537 0.128 J§ ZOL 41 5 % 19 B 97 & /4 R K 6.52% . DEN 41 %
GBI R 2.23 £0.66 2.72 £0.62 -3.564 0.001
, 37,059 15923 5.00% ,PI4H B8 F B AT K A R BOA T AT 3 FEAR
P <0.001 <0.001 (P 3] <0.05), DEN £ & & Wil K97 8L T ZOL
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W LERAEGITFEX(P<0.05) ;AR HEMAA
BORILE 2R AFITHE L (P>0.05) i ELE6,

Fo6 MABREFWEERTHER (%) ]

T
O] - : : R (%
i T 2 B BE(%)
DEN 41 3(7.5) 7(17.5) 30(75.0) 9.5
7Z0L 4 6(13.0) 27(58.7)  13(28.3) 87.0
¥ -3.944 0.235
P <0.001 0.628

6. T ZH B AN RN A IR YT IR, ZOL 4
A BAEI 4 f] DEN B F B AHR 16 . =H
19, % i Ak B S RE R Y45 B0 2 AT IR IR T
(i) JHF 5 2y e 2 oA o B R

Wi

Bifi 25 0 N 01 & 8 A, PMO I IR 9 491 52 %
EHEE S PR B, RIE =50 & otk OP KA R
N 32.5% EFAEIRHBIER 4 ~5 57, M%)«
PR TR ME R B = S B0E WK T3 T8 100 =
FERRL Y OPY L OBUIRE R R 2K 25 W 2 IR R YR T
PMO [ & BE25 49, WF 52 IE B, ZOL m & 35 42 /& 5 % )
{8, AR e 34 b, B AR 3T Y . DEN F 2020
AR IR EHEAE ] TR 9T A TR 1 PMO R
FERk oy 2 B0 4 N UR 3R s R BT A, AT A ARG i I A, ek
TSR A — I AT AE P B 5T R, 65 DEN
WP AR S A A RS S BMD 5897 BT L 4
B E 2 284 20 9 7. 3% +23.6% 3.6 =31.4% Fi
3.2% +10.7% , A %0k m B 32 vk mag

BTM A DL X B &% Ak #F 17 5¢ 55 H 9P 44 . TPINP
BGP \BAP HH iU 40 7 A JF 43 i, Sz e B JF B 4
B, B - CTX & T e J g AR 3 7= 9, B i W i 1
fEbr. ALP A 50% K IE T ,PMO 35 <Lk ALP
TR . BTARAE i — T 5% 7R , 7€ DEN JRYT 12
AW, BGP. B - CTX M ALP K8 TR
PR M A AT R, 5 OO0 R A 2 R L #
DEN #H B & 1) B - CTX 7/KF & B I B i K, TPINP
B - CTX K BAP /K-FWEIBITHI F ", A5+
RIT G W4l B E ) BAP, TPINP  BGP B - CTX &
ALP /K- ¥ 83 8 F F% , B DEN 1 ZOL fE4% [ 2 11D
il IR 0, s B 0 R B, A TR AR AR A
IRIT W P AL B A A T T 4R A R D ORRR R S,
AT I P4 LT 250HD /K ¥4 wi 7h s, B
AR EF LG I EX(P>0.05),

AWF5EH DEN 4B FHIRITSE B - CTX KF 8 3%
&F ZOL 41,5 Kang %" 218 — 8, X e S5 M &
VEFMLEIAS R A G, 76 MEW R B = 5 30 PMO |
RANKL #9235 7K T+ i, 7T 175 5 0 B 40 B 7 4% &4t P
oyt Y BE S SO0 B A0 T Ak R W n | R O U
/U TR 4 1 5 A 2 e W WP B s IR T T N —
DEN 5 RANKL 454, FH 1L H 5 RANK AHEAEH, M
il 8 5 40 L B R Ty i 2 T e 2D B W A 5 ZOL 41
HACIEHE b FPPS YIS M, 5 S R A0 M R TRk
D W, EAS B I R AR M A R R 5 ZOL t
B, I HE DEN X A5 200 Ji 1 400 i 46 FH B 28 4 .

ABFFEEE R B, 4 PMO B E B ZIRIT 1 4F
Joi, BEHE A5 % B BB YT R S U e
DEN ZLEME (L, ) B #0445 50007 B 2% B (4%
ZOL 4 ey 08 b 2, At 3R 407 99 4[] Lb A, 25 = 48
Pt L (P >0.05), hE A5 W, DEN X
PMO f835 1 W ME | 4 80 00 - % 5 (8 ol 3 ORI T
ZOL, 5B 45 0 — 5" . BRI, ZOL Xt ik &
200 R 400 ) T S R S G DX R B K A1
SR 25 1 T RE PR 1 ZOL 78 B 8 vh i 38 2 4 A ifi
DEN W& i 5 RANKL %5 &, B 42 30 6 i B 240 M 2
B T RE 5 AE T, DEN J2& — B JR 40 44, mT 21 35 - B¢
f 45 AR, e H R e B BT DEN X B 5 9 Y
I /E H AT RS T ZOL,

ZMEEKMERITHNEEENZ —, K5
SRR JRIT 1), B #E1 VAS 0 BIR 97
T34 58 2 P A, DEN 2048 ZOL 41 I o 35, B K
SR T R (0 TR R ROCR T T R 25 7 40
TR (P >0.05), A7 WIE 20 83 1A R
N TE O AL, 22 % G i (P >0.05) , [FIE G
B FIRIT A BT & AR R BIR T R B T R AL
i, 2R LGIT#E L(P>0.05) , B % 5 m 3 n
FE 8% 8 ALK G 5 1 & A2 I XUBS: . — 30T Meta 43 BT 3
W] ,DEN 5 ZOL HL#&, 7 B K B 47 WU |G W 3% 2=
5,045 DEN J5 &A= B3 i AR 235, X I ge 5
2505 BTM MR Tt mA o Wik, X F B &JF
I DEN JRY7 /Y B N s R 2 AT 45 24, LA S 3
HH R BRI R Y, 6 DEN BT A B
FE AR R A A T 0 I 0 1 KU IR T ZOL,
DEN T3 & A 0 I8 950 19 f8 % i 1, ZOL W g
FiEA 60 Z UL Fui s R EAL MR E ) Bk
T 5 A FH W o 25 ) T EEAR i R T ke B

DEN Hl ZOL J&¥7 PMO 145 B 4F Y7 30, BB B A7
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WAL R BT SEE AT Ky S s, 5 s
WFFENAT A — 5 9 Joy BR A% D oy 2 [l A B 5 BRI A R R 1) AR R, 2022, 42(12) 4
BMD Al BTM Hfi SR AT FR B4 58 3 rholie sk, v ik 768 775
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