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[ Abstract] Objective To analyze adverse reaction signals from the U.S. Food and Drug
Administration Adverse Event Reporting System (FAERS) associated with combined use of denosumab
and vitamin D, and to provide a basis for pharmacovigilance and rational clinical drug use. Methods
Adverse event reports of denosumab, vitamin D and their combination therapy were retrieved from the
FAERS database from Q2 2010 to Q1 2025. Signal detection was performed using reporting odds ratio
(ROR) and proportional reporting ratio (PRR), and the occurrence time characteristics of adverse drug
events (ADE) were analyzed according to Medical Dictionary For Regulatory Activities (MedDRA)
version 27.1 system organ classes (SOCs) and preferred terms (PTs) description. Results A total of
155,720 ADE reports were included, among which 15,534 were related to the combined use of the
two drugs. The patients were mainly females (84.4%) and those aged 65~85 years (53.5%). The most
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common outcome was hospitalization (28.8%), with a median ADE onset time of 179.5 days. A total of 331, 59, and
510 signals were detected in the denosumab monotherapy group, vitamin D monotherapy group, and combined
therapy group, respectively. Common signals in the combined therapy group included off, label use, arthralgia,
limb pain, back pain, and osteonecrosis of the jaw. Strong signals involved benign giant cell tumor of bone, dental
deposits, ulnar fracture, parathyroidectomy, and abnormal serum albumin. Newly identified signals included
myalgia, dental disorders, femoral fracture, and poor fracture healing. Conclusion The adverse reaction signals
of combined use of denosumab and vitamin D are more prominent than those of either monotherapy, and elderly

females are a high, risk population. Clinically, it is necessary to strengthen risk monitoring, balance the benefits of

medication against adverse reactions, and rationally optimize the combined treatment strategy.

[Keywords ] Denosumab; Vitamin D; FAERS database; Adverse drug events; Osteoporosis; Signal mining;

Off-label use; Benign giant cell tumor of bone; Myalgia

B B P RE 2 — A Bk 9 H DL AR
i, DUE s R e PR I BRI, 4R
TG LA . H 5 R 5T,
AR F AR S IR, BN T AET X
6 U R R A BT XU . E VAT
DR &R Py € ER 200 0 = B3 0 = @D it /N <R
R SRR ORI 2A R W | W a0l ES R A
R D, A TRk, ARG YT W
BRI 251 .

b & BT — AL ) % T kB 2 A 1k
F e £ (receptor activator of nuclear factor kB
ligand, RANKL) M AJRAL L smRESLIAR, WA 2L
B g e U e ) I E g e R N B g aa
JUE, ELBHILHE ] TR T 4 205 TROARAE . B
20 IR LA K e e R A OGP Z AT
FEUESE, MuEF RpTR] MO,
ARRHE A B AR AR A 1 47 KU, 7 R TSR 2y
JEAFAE ISR, AT YIRS 2
RAPTHINE o 4E2E R D AN IRA 2R R
HA R E Sl . PR B AU, 4ERFimes
K B RS R R R B BT . BFFERI, 4EA R
D Al i e B R W S R B AR I, P
[Fi) 484 5 L PRGOS B 5 A AR, DA T A ot
B R BT KU, M ZEZG L] [, AT R
PN RANKL 5 RANK 454 BB 1 46
A, TTAEAE ZR D U E e R B S
ke tads Ve B, IR FoER b ET Bt
SYEER DA, DURE EAERHTE Bt
FATPAK

S R SE CAESHZIR A A AR T
JEE 5 AR A AU T AT BRIV, AR T

https://yxqy.whuznhmedj.com

LRV RGN B R . BRTCHB =K A
ELSIE R RFEANETY, TS 2GR04 R S %
STE XS AR TA A R A . 56 2 il 25 5
B )R (Food and Drug Administration, FDA )
ANEFMHMRE RS (FDA adverse event reporting
system, FAERS) [ BR& FH 25 92 i B0a0 2
REME e /RIS TE L v " Ik, AT
FAERS %dli/%, RGP sy oyt 5483 D Ik
FHOA B RNAG S HREE, Ay R -G 38 25 F0 U
PRS2
1 #ABEFE
1.1 HIERIE S

I FAERS B4 P b DU &7 S0 . 4E2E K D
FHE EMEE (primary suspect, PS) 2% H AR Y B
60 % UL B R (adverse drug events,
ADE) #2455, K&K M “denosumab”  “vitamind”
KA G 7S i 44 S5 T €O B B2 2 T 9 1)
# (‘medicaldictionary for regulatory activities,
MedDRA ) ) A B EAE ( preferred term, PT )
&R G245 B 77 25 (system organ class, SOC)
TrhruEAbmit . 42218 FDA JHE7E A0 8 42 40 25 Ak Fips
HE, R A O 4112 (demographic, DEMO ) 3
(19995 B 5 I £ (case identifier, CASEID) . FDA
IS H (FDA date, FDA_DT) DK FBARPAF
( primary identifier, PRIMARYID ) ¢, X} H A
il CASEID 4R, fRF FDA_DT HIR KRy, X
T CASEID #1 FDA_DT HJ4H [ (¥ £ ¥ PRIMARYID
fEIARR Y AR A 1,
1.2 ESERTE

AT FEAGRAT 5387172 ( disproportionality



1900 Frontiers in Pharmaceutical Sciences, Nov. 2025, Vol. 29, No.11

analysis, DPA) X ADE #1743 #r. % )7 kil
ot P RIE R 259 5 ADE (19 AH SCFE B2 E AT
At FS R R TR Y S ADE Z
(] SR I P 5 55 A 8 A, A2 Sl e A1) O Ay
X EE H bR 25 ¥)-ADE 2H A Y H B R 5 5
I PR R AT RO 22 S, A R4 LU AR T

( reporting odds ratio, ROR ) &1 HR 45 FUIE
H (proportional reporting ratio, PRR ) 7%43-57F
Al A M F BApE . ZEAR 2R D AR P25 1
ADE {555 %, ROR {5 SR EEHOR, BRE X
259 555 E ADE S [R] iz 5 59 AH X 3 B2 b ]
s SRR SR TR 2 W E R . ADE K AE
I R] DA A A F 025 1 T 28 H 3 A s ] T B
g T AR BHPEAS 5,  ZE RISl 2 bk
PRI T L PR UERY ADE {55 A BB T~ —4
GIPT, R 1

SR n (%) ik, s 2 AL

AR AR B PRI, , AT 000 8 2B AR I 2 R R
HTIREBHE (false discovery rate, FDR) #Z1E,
IR B MRS 2 BT o TR iR R0 B
5 95%CI,

2 R

2.1 ADEREHIERER

H 2010 455 2 2= fiF 2 2025 4F 46 1 2=
I BU 155 720 9] ADE $i% 45, H: o o 25 fifi ]
140 186 f41], BEAFHZY 15 534 4] ( 46 2 8RBk
A AR IEARRE ) o BA 2R Dtk
(84.4% ) 1 65~85 % NF (53.5% ) HF, FE

FDAR R 4 ABE TS0 045 272 1 522025 4E 55 1 52 i 4E59 4~ R
¥ ASCIEHE f1l.
https://fis.fda.gov/extensions/FPD-QDE-FAERS/FPD-QDE-FAERS himl

AR SRR TAL 045 4
n=20410961 n=3232073

AT A A
n=17 178 888

|

ARy BT 2R3 2
AGHHTI A B
n=155720

A FZ N A ST A e FEGN A ST A 15
n=14 018 6 n=15 534

B iR E R E

Figure 1. Data screening flowchart
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Table 1. Computational equations and formulas
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Table 2. Basic information of adverse reaction reports of denosumab combined with vitamin D

i H 1515k IR (%) i H 1%k FIRELE (%)

PE5 Ay
& 13117 84.4 2010~20124F 1237 8.0
% 1886 12.1 2013~20164F 3110 20.0
AN 531 3.4 2016~20184F 7527 485

it () 2019~20214F 2148 13.8
<18 104 0.7 2022~20244F 1378 8.9
18~64 3291 21.2 20254F 5 1 F2 134 0.9
65~85 8308 53.5 KAER
>85 1085 7.0 LAl 64 0.4
AN 2746 17.7 e 9 480 61.0

HE (kg) H A 1289 8.3
<50 710 4.6 JIEN 1022 6.6
>100 164 1.1 HoAh % 3672 23.6
50~100 3343 21.5 PNES 7 0.0
ANTE 11317 72.9 455

st B 3103 17.0
H2EH 3 666 23.6 A 682 3.7
AR £ 5K 1959 12.6 f& J A 219 1.6
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Figure 2. Temporal distribution of ADE occurrence

R3 MEFRRBA%ER D SihEF Ry MERALE . ADERENHBIBOMMIES
Table 3. Comparison of desmotide combined with vitamin D versus desmotide alone: top 30 ADE report frequency signals

PT Bk ROR (95%Cl ) PRR ()

SRS 374 234 (2.06, 2.64) 233 (192.12)
iR 279 231 (2.00, 2.66) 2.30 (139.41)
JHAE 170 3.78 (3.09, 4.62) 3.77 (194.88)
A 154 224 (185, 2.71) 223 (71.82)
R A 99 237 (1.86, 3.01) 237 (52.61)
SR 85 2.10 (1.63, 2.70) 2.09 (34.00)
HEPR IEIME 74 232 (1.76, 3.06) 2.32 (37.55)
7h=kaviis 73 211 (1.60, 2.78) 2.11 (29.71)
Y2 D B 65 227 (1.69, 3.05) 2.27 (31.49)
F=Sea= et 63 251 (1.85, 3.40) 2.51 (37.65)
K AR 61 239 (1.76, 3.25) 2.39 (33.01)
N 57 277 (2.00, 3.83) 2.77 (40.99)
PR 56 237 (172, 3.26) 236 (29.65)
R i 54 3.54 (250, 5.04) 3.54 (56.99)
H 16 3 F L RE ik 54 2.05 (1.49, 2.82) 2.05 (20.38)
PR S 51 2.17 (1.56, 3.02) 2.17 (22.29)
T fa 50 333 (232, 4.77) 3.33 (48.26)
IR IAE 50 337 (235, 4.84) 3.37 (49.23)
JIINEiiEeS 48 256 (1.81, 3.63) 2.56 (29.90)
LT QT [ HIRE K 48 233 (1.65, 3.29) 233 (24.64)
R 47 2.11 (150, 2.98) 2.11 (19.20)
FUIR BT BE VR 47 3.04 (2.11, 4.38) 3.04 (39.62)
LA BE T 44 2.12 (148, 3.01) 2.11 (18.02)
I EA I AE 44 232 (1.62, 3.33) 232 (2241)
M 39 279 (1.88, 4.13) 278 (28.35)
TFHR 39 2.06 (142, 2.99) 2.06 (14.90)
B FEILY 39 2.06 (142, 2.99) 2.06 (14.90)
BR 37 2.68 (1.80, 4.01) 2.68 (25.13)
I BRI 36 211 (142, 3.11) 2.11 (14.58)
AR TR 35 279 (1.84, 422) 2.79 (25.46)
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Table 4. Comparison of desmopressin combined with vitamin D versus vitamin D alone: top 30 ADE report frequency signals

PT Bk ROR (95%CI ) PRR ()
T ARE ] 3959 16.56 (12.45, 22.03) 15.45 (682.38)
KNI 1198 2.27 (1.85, 2.79) 2.24 (64.95)
JciRy e 1131 2.75 (2.19, 3.47) 2.72 (80.61)
GEG 1006 3.67 (2.78, 4.86) 3.62 (95.48)
HEIRIE 991 3.24 (248, 4.23) 3.20 (84.25)
R i A 764 24.17 (10.82, 53.99) 23.85 (131.89)
(EgL 542 237 (1.74, 324) 2.36 (31.55)
WlzezE 521 2.98 (2.09, 4.23) 2.96 (40.55)
IR 436 9.14 (4.72, 17.69) 9.08 (63.79)
S IERGE 374 3.20 (2.08, 4.92) 3.18 (31.33)
PN A 371 2.18 (1.52, 3.13) 2.17 (18.74)
LEL INAES 303 3.17 (1.97, 5.09) 3.15 (25.11)
SRR 300 2.17 (145, 3.24) 2.16 (15.01)
HAEEIT 285 4.87 (2.67, 8.90) 4.85 (32.55)
PR 277 2.08 (1.38, 3.14) 2.08 (12.84)
15 B BEREAIR 273 428 (2.40, 7.63) 426 (28.82)
R R 215 505 (249, 10.23) 5.03 (25.02)
M E5 R 190 8.93 (3.31, 24.03) 8.90 (27.55)
ERLS 188 5.89 (2.61, 13.27) 5.87 (23.56)
[ e 162 2.03 (1.19, 3.44) 2.02 (7.12)
P 160 231 (1.31, 4.07) 2.31 (8.91)
Fiitna 160 5.01 (222, 11.32) 5.00 (18.53)
HEMR 4B 4T 158 5.93 (244, 14.46) 5.92 (19.87)
iR 154 9.64 (3.07, 30.23) 9.62 (22.77)
B i 147 276 (145, 524) 2.75 (10.48)
Fr 146 2.74 (1.44, 5.20) 2.74 (10.33)
JREHE AT 145 9.08 (2.89, 28.48) 9.05 (21.11)
B R 144 541 (222, 13.19) 5.40 (17.34)
HHER 143 335 (1.65, 6.84) 335 (12.51)
SRPETE % 142 533 (2.18, 13.01) 532 (16.98)
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Table 5 Top 20 signals of occurrence flequency and signal strength of ADE caused
by denosumab comhined with vitamin D
ADERASIIR ADEf5 558
=5 A ROR (95%CI) PRR () =5 WK ROR (95%CI ) PRR ()
BB 3959 5.15 (4.99, 5.32) 4.85 (12232.31) ||R4EEE 4R 4 9565 (34.14, 268)  95.64 (338.92)
KT 1198 3.24 (3.06, 3.43) 3.19 (1809.61) ||A Ui 3 9.95 (3.19, 31.04) 9.95 (23.88)
e 1131 4.23 (3.99, 4.49) 416 (2719.99) ||RHH 9 990 (513, 19.1) 9.90 (71.23)
W 1006  4.83 (4.54, 5.14) 476 (2986.57) | |HARFFIRVIBRA 4 990 (3.70, 26.53) 9.90 (31.67)
R RSE 989  40.56 (38.04, 43.25) 39.86 (35906.21) ||MHEHH 4 9.88 (3.69, 26.46) 9.88 (31.57)
AR 15 764 4857 (45.14, 52.26) 47.92 (33349.58) ||HMEA 4 980 (3.66, 26.24) 9.80 (31.26)
WU 634 434 (401, 4.69) 430 (1602.95) ||l RS B AR 13 971 (5.62, 16.77) 9.71 (100.44)
B 541 1038 (9.53, 11.30) 1028 (4488.18) ||AiEH¥T 6  9.67 (432, 21.61) 9.67 (46.12)
Wlgzzs 521 3.14 (2.88, 3.42) 3.12 (749.29) i 46 9.63 (7.20, 12.88) 9.63 (351.86)
I 436 17.32 (15.75, 19.05) 17.19 (6527.70) | |HARZEARIGAE 7 9.62 (4.57, 20.27) 9.62 (53.51)
SRR 374 2.67 (242, 2.96) 2.66 (388.45) B B PRI R 3 9.53 (3.06, 29.73) 9.53 (22.67)
AT 371 2.06 (1.86, 2.28) 2.05 (199.68 ) MLFEREAT 30 9.52 (6.64, 13.64) 9.51 (226.21)
R YIRS 303 6.13 (547, 6.86) 6.10 (1284.23) || Ak 7 9.52 (4.52, 20.05) 9.52 (52.83)
JRGE AR 300 2.24 (2.00, 2.51) 2.23 (203.46) ISR E=Ein 43 9.51 (7.04, 12.84) 9.50 (323.81)
B 285 16.04 (1426, 18.04) 15.96 (3928.90) || {i¥sm 66 9.49 (745, 12.1) 9.48 (495.68)
T B AR 273 4.12 (3.65, 4.64) 4.10 (638.24) g 5 947 (392, 22.85) 9.46 (37.46)
Ko 269 1292 (11.45, 14.57) 12.86 (2902.33) ||k 91 9.40 (7.65, 11.56) 9.39 (675.43)
JRe 234 797 (7.01, 9.07) 7.94 (1408.33) ||IFs 3 9.40 (3.01, 29.32) 9.40 (22.29)
B BRI 215  6.90 (6.03, 7.89) 6.88 (1071.93) ||HEFH4T 3 934(299, 29.11) 9.33 (22.10)
IMAEGFEAR 190 20.54 (17.78, 23.72) 2047 (3442.21) ||FEBWNMESREGRE 3 9.34 (2,99, 29.11) 9.33 (22.10)
*6 MEFBRRSHERDESERANFITAADE
Table 6. New ADE of denosumab combined with vitamin D
SOC PT SATIR
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RAE L R P AN 4 e R AR . R VEFLRE . IR | R . WIBIIRE R . B AR . HR 230
(AFEFLRALL PR ) SNV a e S N ) s A
F IR T R BEREZE . REHEE . SRATW . 5. R RS RS Wk 220
B MBS R AK RS
R B SRR S IAE . R UE . FHERZAE . S BERRINAE . PR . AR 195
5 JUE B bR R G R BahA . R . RIS . UG RE . IR . IRESA . B RS 145
BRI RGP AESTPRIME . R HGE | BREGE . AR . IEHERI RS . SR . RS 106
WEMEZ R . AR ES MR 2 1
UL eES — PR T R A A B . 5 2 64
H Rk BB HARAIE . HERER . R . HoRi . Hbb . RN . NHER 63
N5 R G FOR SR DI BETCHEAE . FURBRE A H . HURSSNRRAE . & M HOR 55 IR Tl g Te ik 63

S HURSEARIE R
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