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Abstract

Objective: To analyze the clinical efficacy and adverse reactions of denosumab and zoledronic acid
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in the treatment of prostate cancer with bone metastases. Method: The medical records of pros-
tate cancer patients with bone metastasis treated in the Affiliated Central Hospital of Qingdao
University, the Affiliated Hospital of Qingdao University and Qingdao Municipal Hospital from Au-
gust 2020 to January 2022 were collected. According to the treatment drugs, the patients were di-
vided into denosumab group and zoledronic acid group. The aggravation times of bone pain, ag-
gravation time of bone pain, occurrence time of moderate and severe bone pain, serum alkaline
phosphatase (ALP) and adverse reactions of the two groups were evaluated before treatment and
12 weeks after treatment. Results: After 12 weeks of drug treatment in both groups, the frequency
of bone pain intensification and serum ALP level in the disulzumab group were significantly lower
than those in the zoledronic acid group. Compared with zoledronic acid group, the occurrence of
moderate and severe bone pain was delayed for 1.6 months and the aggravation time of bone pain
was delayed for 3.3 months in the disulzumab group. Most of the treatment-related adverse reac-
tions in the two groups were grade 1~2, with overall controllable safety. Conclusions: Denosumab
has better clinical efficacy than zoledronic acid in the treatment of bone metastasis of prostate
cancer, and the safety is controllable overall.
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A SR B 91 e 76 R ) R BB BT, o B R IR R SR N[0 S A ER T AR K
FESE TR R [2] o W PR P KB 43 B 41 i SE S M i2 s IR B e, =3B LA 5 30% [3], 2 4T
F g B DLE R FAIER S, B 70%I0 MR AT S e B R AR, B R A TR A R 2
B, EER AR . BB TS5 A DG S (skeletal-related events, SRES)™ 51 i35 A i i i
[4]o R S HI 21 s £ 1 3 VR YT 7 RN IR R IR 16 9T (androgen de-privationtherapy, ADT), {HJLT-fr
4 HBEEZ ADT V)T 18~36 A J5 & HBIZiIPL[5] [6], BEE BRI, WAL BER. BHREyR
S B R BRI AL, HOT B MRS AR N T SR B A RS VR, H RO EE UL 2k DL K -«B
SARTEA R T BC A (RANKL) ) 19G2 5w B oA &7 50, ASBIE T 0 PR IBE IR LA Kt BT SR 076 T7 1 41 e
R T RO RIEREAT 400, RIEWR .

2. MREFHE

ik

2.1 fefliEsF
211 —fRER

ek 2020 42 8 H 1 H% 2022 4F 1 H 1 HIIE, £FHRKFEMETOER. §5KFEMBEER. &
Sy BB IRIT RIS AR B A B . JL 104 ), ¥onTE, DU 101 B, sREERR 2 61, [\ 1.
AT FIRARIA A 23 91, HIZI IR RITEAS 77 B, 5 2 RERS 4 1. Gleason 143 6~10 4. S FHHLET HLbT 48
i, AV TT R MR B IR 56 ). I PR R LR 1o
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Table 1. Baseline patient demographic and clinical characteristics (n = 104)

%= 1. BHEELGITFIGREHEN = 104)

Denosumab (n = 48) Zoledronic acid (n = 56)

Median age (years) 65.3 (51~79) 63.1 (55~78)

Pathological method

Radical prostatectomy 10 13
Prostatic puncture 36 41
Bone puncture 2 2

Gleason score

6 4 6
7 8 10
8 8 10
9 14 14
10 14 16
Bone metastasis at first Diagnosis 30 36
Hormone resistance 18 21

Site of bone metastasis

Quadrilateral bone 12 13
Spine 16 19
Multiple bone metastases 20 24
Abnormal renal function 5 6
Spinal cord compression 5 5

Concomitant therapy

Endocrine therapy 42 50
Chemotherapy 10 12
Bone operation 3 2

Radiotherapy

Bone metastasis 15 17
Prostate 18 23
PSA (ug/L) 18 (6.7~55) 16 (7~49)

Basal bone pain (NRS score)

<3 33 39

4~6 10 7

7~10 5 7
Median duration of medication (month) 12 (8~24) 13 (10~27)
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2.1.2. MANBHEBRIRE

PINFRE: SIER BT ARARA R STy e . BRI EE B4 CTIMRIX 2. 18N
it >34 H, PS (ECOG)IF/r <274, REHZNEV . FEsRbnitE: A/ O ERm e, A
BIREAAE: PSR >2 7, EHEREEUE BN A REEHIFR N, ARERAIEIT
22. BITTAR

A b B, &R ER, BITARIAIT « FEERIG T AT M H A AFTh. B2, % PSA.
PRI N B ARG IR 16 97 SRR TT, # BRI IR R SRIEAT (W 1). [R5 74577 1000 mg/H , 4EA4= %
D800 1U/H .

WA SR F IR 2H - Mol SR B By SRR (IE K R IS 240k, [ 2454 H20041346), FHZH & : 4 mg + 0.9%NS100ml
FREKE > 15 0 8h q21~28d. HUEFERBUA . HWEP ERBUIE ST (A BN 2k, HE DR EGR S
JS20190004, S20190025), HiEHI=: 120 mg, J FiE4T q28d.

2.3. MEIRHREIEMIRE

AL EE DI 3AH, A TRV, BEVIEULRE: 2022 4510 H 1 H. WES8R: 1) 9 nE
UK B H BT A A R R 2GR I R IR 2) W SRTRYT & R I N EL B [RI(NRS V7738
Bno>24%): 3) MG B BN (alkaline phosphatase, ALP); 4) ol & B &K A Al 5) AR M.
2.4, GHERE

iz F SPSS 25.0 Siit2t# i, HECEE AN )]FE R, HEERHBE £ rifEZEX £ 5)F
7R AT LR IR, P < 0.05 £ 7 A Gt 2 X f# F Kaplan-Meier 7732230 A% 1 H A7 18] AR 2 1) 95% Cl o

3. &R
3.1. frtes:

3.1.1. AEERTTRIRERMEDRHEL R
BITHT, PRALE RN AL, ZE R TE gt (P > 0.05); 67T 12 ), HuEF SHi4L A H RN
JEIRE] /N TR IR AL, 2257 A et 22 (P < 0.05). L4 2,

Table 2. Aggravation times of bone pain before and after treatment (times, x % s)
2. JRTTAIRERMELREBOR, x+5)

Group N Pre-treatment After 12 weeks of treatment
Zoledronic acid 56 3.982 £ 1.0701 2.143 £ 0.9031
Denosumab 48 4.104 + 1.0156 1.417 £0.7390
t 0.593 —4.44
P 0.554 0.000023

3.1.2. PRLEIATTRIE IEW 1 BERES(ALP)K ELEE:
BITHT, PALMINE ALP KL, ZERITGIHFEE (P > 0.05); 16IT 12 5, HhEFsprgmim
18 ALP KPR /AN TSR IR, ZERA S5 (P <0.05), W% 3,
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Table 3. Serum ALP levels before and after treatment (mmol/L, X £ s)
52 3. BFrAIEILE ALP 7K (mmol/L, X £ 5)

Group N Pre-treatment After 12 weeks of treatment
Zoledronic acid 56 184.2268 + 24.38384 102.9268 + 14.78016
Denosumab 48 185.9036 + 19.33483 94.6521 + 10.43113
t 0.385 —3.246
P 0.701 0.002

3.1.3. FHEAERE INERE) & & &L DL

MIFFLRIETT 2PN E B RI(NRS PR30 > 2 47), MESRIBEIR 7.1 /N H , Hi&F 51471 10.4 4~ H , P = 0.004.
FEGZPIRINE I (8] 3.3 AN H o ATFARIARYT 28 b 51 R tH BRI TR (B V4 > 4)MERIBERR 4.8 1, Hb&T
b16.4 B, P=0.038. L% 4.

Table 4. Clinical effect
%= 4 lBRT

2

Zoledronic acid Denosumab X P
Median pain increase time (month) . N
(pain score increase > 2 points) (95%, CI) 7.1(6.278~7.922) 10.4 (8.541~12.259) 8.33 0.004
Onset time of moderate to severe pain (month) 4.8 (3.926~5.674) 6.4 (5.732~7.068) 431 0.038

(pain score > 4 points) (95%, CI)

32. FRERM

PHZLERE W WA R SO0, 1995, %=, 2RI, 28 1~2 %, AT TEEIRIE. B
RBIFRRAE AR ZER LS FE L. WS,

Table 5. Adverse events (n = 104)
5 FRRE(n =104)

Denosumab (n = 48) Zoledronic acid (n = 56)
1~2 Grade 3~4 Grade 1~2 Grade 3~4 Grade
Nausea/vomiting 11 (22.9%) 2 (4.2%) 14 (25%) 3 (5.4%)
Diarrhea 3 (6.25%) 2 (4.2%) 5 (8.9%) 1 (1.8%)
Constipation 10 (20.1%) 0 11 (19.6%) 1(1.8%)
Renal injury 2(4.2) 0 4 (7.1%) 1 (1.8%)
Urinary tract infection 3 (6.25%) 0 4 (7.1%) 0
Fever 3 (6.25%) 0 10 (17.9%) 1(1.8%)
Flu-like symptoms 2 (4.2%) 0 12 (21.4%) 0
Fatigue 10 (20.8%) 1 (2.1%) 9 (16.1%) 2 (3.6%)
Hypocalcemia 3 (6.25%) 0 2 (3.6%) 0
Anemia 12 (25%) 2 (4.2%) 14 (25%) 2 (3.6%)
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4. 71ig

R 2022 4 A [ e A5 [7], 2016 4R A DB R T A e 7.83 1N, RIRTHIIRIEAET: 4.98 TN &
RS R AT A s B L BN B RS AR AT [4] . BEEAMELFAR . BOT. Wiy SRR REERITIVHEE, Ara R
Pt S AP UG I TR R, G XU B 2 T 155 - 73% ) AT 471 i B 6 4% KR 8 TEF2 I O Hh B0 ™ 28 119 B A [8]
H TR AT SRR B RS AR T ARSI N 5.5 £, & B F 4 (skeletal-related events, SREs) (3 #1447
T T ARBUBSG T B R RO B A RE B AESE) RSB T XU IS 0 9.2 £[9] [10]. 1fi H— B IE %
8, JEBE I RORE R R A R R . R T AT A e A R R, R T R RIRYT, PR
B nl &gk, e mm aT ) e B A R . KA I O

HATAT S BME R IT TR s e, — BB 5688, RIIFIRPUE HBEIT[11]. TR REIRAER . H
Wi BRI B, TR UCH S B e IR TT - MR IR A b T AP 140 N Bl 2 B 6 RS VAT 1) —
PR . BB AU R ER MR IR T AR, 7R SEMR 5 F R IR T R N 24, OB R IR T R
2 FE IR [12] . HET BB (R i A4 N gE) 2 —Fh4s NIEAL 19G2 B pe ik, - 2019 4E 5 HAEH
ERAE B, TR B E20iR . 2020 4 11 H 3RHLSCAARSE PR AVG T B 4 A4 1a NoiE, B RTZEE N5
BTN BV R R RIS AR AR 4 N EARER: mAI, B A, R gn i DL 2 SR A
T A 50T . RV A AN e BRI T, R A R 1 S O A A, S A
o P EHBCE AR S TR, IE OB IR, IR R A . SRR R AN E
@M, B RANK/RANKL/OPG 4. #%KF xB SZAIGLE FIHZIE F kB SZARIGL IR FEAR/H R &=
(RANK/RANKL/OPG){5 5 i It A2 1B 41 -5 A 1 &40 e 2 ) 36 VRO B B4 5 K [13]. RANK & —f | 7Y
PSR, J& T R IR BE R T 3244 5% I (tumor necrosis factor, TNF), ik T 2 MR, MR 40
B, BGARBEE AR . RANKL 322t por 20 A0 g 5L p g i 0, 2 RANK HIPCiE, J8id S
YA 52k RANK 256, (i dh A 20 M B A4 i o014, 38900 Bl o 1 44 P D3 1k A K A7 TG . OPG
F RSB 4 R B ) 70 5 40 M v, 2 RANKL SR S2 0k, 243 RANKL #0fil7). @i s
715 RANKL 54, i RANKL 5 RANK 1456, IR E Air o Bg. B,  Amiim)
WS, HuEY BTy — AP EE ) RANKL 8 e diik, H5 RANKL 454, FH1E RANKL 5 RANK ()45
G, IR AR T B AETE TR TR, RIEDUE R AER[14]. [ RANK &R T FLIR
e BO AR IR A b, HhET BAPTRT DS R AN L RANK 24454, I s ik B 55,
BA BRI AR ER[15] £ BUGKRPTH, WIRUE 72855, 18 LB 2500 51 e 8 & 4,
AT P B, M PR IR T R RS I [R](33.2 N H vs. 29.5 AN H) [16]. RILTETT
H i IR T TP LAY BTG AR S Ak, HhEF RS BUMR Seia YT B RIEF[17]. HhEF RT3
R 2 R LA R (T ILS) /K, A “Va i~ A8y “HARg 7 38N a2 2597 24 18] HiI 5 s o # #
KEZNWERFEEE, HREEMIETEL, SREFIFN9, HERESEHEIGWIGTT, 4 U3 /5w E
T ERFELEMIZIE LN KA SRES [20].41.9% I A 41 i B e 4% 88 23 4E 2 45 N R A i MOG34 [21] . 2020
Fiw b E LR R 2T B R AL [22]48H, HhETRPUN B R B R T — R RO iR T IR R 5
MR R AR L, HOET FRBTRESE | b BRI AS R, PR TR R A FH BB Fr R 2 R (LA, BRI
TR P S 2GR I IR B [23] o 7E— TR LU PSR IR S Hh AT BT CRPC i #6# &35 K AE SREs 1)
TERWFEH, BEARHET BT A B O3 OS, (HZ Mk MG 41 2 3 HEIR T & IK SREs (1)K A i |](20.7
NH vs. 1714 H, P =0.008) [23].

FEARBEFLE, FRATRT LG 1 R H & S pi A ek B R S8 A VAT TS B RN B . g ALP ZKF-,
PR N ERL N R) L e R R R B ) DA R T 2T FE R AN RS FEFRE RN B BT T, HEY B
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IR R A B W3R, 5 Karim Fizazi 88 NBFFC 45 A —2[22]. fERAERVIE B H#BE G, H
EPELPURENS S A PR EE RN E U, R AR R EA R TR S, MR NEE RSN
UG TR LAF o BRIEBEIR A (ALP) T 2LRAT BB A 7030, SR EH SRR IR, B i e,
R AT REVE R, MOl ALP, DM EEBEIR VIR, INEE 2R [24]. Uk, MiE ALP /&R NiRT
G\ e B e e 1 I AR bR . AEARRT AU, RO AT SR AL 00 B S P MR B IR R, I ALP K
PASEIEE UGE, RYIMWET U T A 5 R A TR A 1 O AR . RN TS K
S O EEL I 1) 20% B R R R DA () 1D, ARSI T rh AT PR TR R B RIS, MR T AR
AR A SE SR N EL I 8] 3.3 AN, LR EE AL 1.6 1 H o PHALEE B WA R RN GO/,
f&i5, W=, T, 28 1~2 %, GXAERITEEF . B N DL ARG /MR SRR R BRI ) R
ZEIAIT KT A R R RE R o BRITR0 B e AR R AU . PRERREPH S SRR, EAE S IFE DhRE
WE. BRI, LOtMEYIN, B Th R H R N B A S AR R L. MRS T AN B HE
M[25], BIMERIBERR B FE I AR, & G AT R o Dy G if T 0 () K S T SOR BE R, AT AU
AT BGUA TSIV 15 B, MR BERRZA TR MO 17 B, WA B TR R RE R . TR B .
AT T B RS AR A A T BRAEARAE[23], 70 HriA 0N, IX 5 B T PR A 7845 75 S 4E £ 3 D A7 55[26].
5 {5 £ AL N SR IR J BT SR BTIR T o LI I BEAE, 1B N B ThRg st . 3 Bl
HRMHE. ST RPUS BH A A R KNSRI T HREBRERNEE, HORPHRN 2 F
Ja, ATIER G TRIRE 3 3 25— IR [11]o AT BT i G fie B P 25 I TR R 4R R HE RS, DU IR % b S [ £
FIMEF BT, N S A TR RS 254, AU 8 PR B O A 3T S F AT SE R IR A
S A N T PR e PR 1 6 96 U 5 SR BRI I Y (17 A 25 @ AR

AHFAFAAEA L, NALBFE LD, RUWEDD W TSR0 BBER . AR I 5™
HARKN, BEH LA, RBEI G A A7 I o

LR ERTIR, HOEF RGBSR BRRIG T RS, BRARE R A, SEZRSR M P SR (1 S AT N &,
AR, T S2ELE, AT A e RS T R

ELWMEB
A SBRE - I S8 Mt 51 R e VR T T i 5 4 (Y-BMS2019-035) .
BE 3k
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