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[ Abstract] Objective To mine and analyze adverse drug event (ADE) signals related to donepezil, and
to elucidate its potential medication risk characteristics and promote safe clinical medication. Methods ADE
reports associated with donepezil were retrieved from the U.S. Food and Drug Administration Adverse Event
Reporting System (FAERS) database from first quarter of 2004 to first quarter of 2025. The reporting odds ratio
(ROR) method, proportional reporting ratio (PRR) method, Bayesian confidence propagation neural network
method (BCPNN), and multi-item gamma-Poisson shrinker (MGPS) method were used for signal dectection.
Sex-specific subgroup analysis and time-to-onset (TTO) evaluation of ADEs were conducted, and sensitivity
analyses were performed to assess the robustness of the findings. Results A total of 9,489 ADE reports with
donepezil as the primary suspected drug were included, with the majority of patients being female (51.27%) and
aged =65 years (66.88%). A total of 310 ADE signals were dectected involving 27 system organ classes (SOCs),
including common ADEs such as bradycardia, vomiting, syncope, and altered consciousness, as well as 21
potential new signals not previously listed in the drug label, such as opisthotonus, haemophilus bacteraemia,
and visuospatial impairment. Sex-stratified analysis showed 201 ADE signals reported in males and 264 in
females; gastrointestinal ulcer, mucosal hemorrhage and neurotoxicity were more common in males, while
gastric emptying disorder, decompensated hypothyroidism, and QT interval prolongation posed greater risks
in females. The median TTO for all ADEs was 48 days, with most events in both sexes occurring within one
month of initiation, though some persisted for over a year. Sensitivity analysis demonstrated high stability and
reliability of the ADE signals associated with donepezil. Conclusion Based on large-scale real-world data, this
study systematically identified both established and novel ADE profiles associated with donepezil therapy. The
findings elucidated sex-specific and temporal characteristics, providing a basis for the identification of high-risk

populations and the development of individualized pharmacovigilance strategies.
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Table 1. Basic information of ADE reports with
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RAEPIR . W2, >85 1588 16.74
23 ADEM&SMRISSWEHER0ME AN 2306 430
PT et #
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Kith ADE {55 19 SOC by 4= B VR S 45 2538 07 A
SR MALTE ZoPE PG ADE {54519 SOC 2004—2010% 1326 13.97
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Table 2. Distribution of SOC for donepezil ADE ( ranked by number of ADE signals)
SOC F5 4 (n=310) FRLEE (%) IR (n=28 731) FRLEE (%)
IR R G 78 25.16 5512 19.18
RLETTEN 66 21.29 4304 14.98
O E R 35 11.29 2525 8.79
B R R 23 7.42 3170 11.03
B A 16 5.16 1390 4.84
BXAW . PRSI RO 15 4.84 2158 7.51
4 PV S 4 25 AR T 13 4.19 3081 10.72
AR BB SRS 12 3.87 1050 3.65
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SOC {554 (n=310) R (%) He Bk (n=28 731) L (%)
2 PR B8 R 45 4 8599 8 2.58 895 3.12
FE R B T 6 1.94 815 2.84
F I B U IR R G50 6 1.94 530 1.84
KRS N RS I 6 1.94 731 2.54
TR R ARSI R 5 1.61 488 1.70
GRS i BB 4 1.29 658 2.29
[ARESTS! S 4 1.29 157 0.55
LIRS NSNS ] 3 0.97 254 0.88
HR A5 B 3 0.97 237 0.82
P53 RGP 3 0.97 65 0.23
7 il ] 1 0.32 98 0.34
JHAHZR GE 1 0.32 236 0.82
F AT AR R TR 1 0.32 82 0.29
NSRRI AL PP 1 0.32 8 0.03
ER e WS e NS 0 0.00 39 0.14
R BRI i (ARG FRR 0 0.00 100 0.35
FLERIR )

PRI W 0 0.00 56 0.20
K PR B 0.00 87 0.30
SEURIT . PR R = R 2 0.00 5 0.02

R3 ZHIKFTHEXADEREH A0 HIPTSH 7

Table 3. Top 20 PTs with reported cases of donepezil-related ADE

PT il ROR (95%CI) PRR (i) IC (ICys) EBGM (EBGMys)
LBl g2 763 31.65 (29.43, 34.02) 30.83 (21705.41) 4.92 (4.82) 30.38 (28.59)
MKt 549 2.58 (2.37, 2.81) 2.55 (521.16) 135 (1.23) 2.55 (2.38)
FHR 532 11.49 (10.54, 12.52) 11.30 (4972.42) 3.49 (3.36) 11.24 (10.46)
ZREN 515 3.37 (3.09, 3.68) 3.33 (842.78) 1.73 (1.61) 3.33 (3.09)
FHBOH 442 5.92 (5.39, 6.50) 5.84 (1773.41) 2.54 (2.40) 5.83 (5.39)
RRGER 368 3.30 (2.98, 3.66) 3.27 (582.43) 1.71 (1.56) 3.27 (3.00)
TR 281 8.15 (7.25, 9.17) 8.08 (1739.41) 3.01 (2.84) 8.06 (7.30)
Lo HLIEI QTR DISE A 276 16.58 (14.72, 18.67) 16.43 (3968.60 ) 4.03 (3.85) 16.30 (14.76)
Tl A AE 250 3.11 (275, 3.53) 3.10 (355.07) 1.63 (1.45) 3.09 (2.79)
G RE 249 2.68 (2.37, 3.04) 2.67 (260.59) 142 (1.23) 2.67 (2.40)
LI 238 6.96 (6.13, 7.91) 6.91 (1201.34) 2.79 (2.60) 6.89 (6.19)
£ 231 14.82 (13.02, 16.88) 14.71 (2932.37) 3.87 (3.68) 14.61 (13.11)
itk 224 9.52 (8.34, 10.86) 9.45 (1685.93) 3.23 (3.04) 9.41 (8.43)
KRNI 219 49.61 (43.36, 56.76) 49.24 (10 100.85) 5.59 (5.39) 48.07 (42.95)
il A 216 2.33 (2.04, 2.66) 2.32 (162.56) 1.21 (1.02) 2.32 (2.07)
B 201 338 (2.94, 3.88) 3.36 (334.01) 1.75 (1.54) 3.36 (2.99)
" 194 2.50 (2.17, 2.88) 2.49 (172.64) 1.31 (1.11) 248 (2.21)
e 162 9.98 (8.55, 11.65) 9.93 (1295.38) 3.31 (3.08) 9.89 (8.69)
PRAE 144 18.91 (16.04, 22.29) 18.82 (2406.98 ) 4.22 (3.98) 18.65 (16.25)
RESUNE % 132 6.94 (5.85, 8.24) 6.91 (665.94) 2.79 (2.53) 6.89 (5.97)
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Table 4. Top 20 PTs with signals strength ranking of donepezil-related ADE (sorted by ROR)
PT IR ROR (95%CI) PRR (x°) IC (ICgs) EBGM ( EBGM,; )
= s 5k 119 315.50 (259.93, 382.94) 314.20 (32 070.60) 8.08 (7.80) 271.36 (230.75)
JHBRELE B AE 72 284.54 (22221, 364.35) 283.83 (17 751.31) 7.96 (7.60) 248.42 (201.99 )
W L AT A I 4 198.31 (70.95, 554.33) 198.29 (713.79) 7.49 (6.13) 180.35 (76.31)
Sk T LA AE 21 134.42 (86.39, 209.16) 134.32 (2 602.66 ) 6.98 (6.34) 125.86 (86.95)
B~ 25 A 9 126.61 (64.53, 248.40) 126.57 (1053.9) 6.90 (5.95) 119.03 (67.73)
AL SR 6 123.96 (54.33, 282.82) 123.93 (688.59) 6.87 (5.74) 116.70 (58.52)
W23 (R g R 3 114.41 (35.73, 366.36) 114.40 (318.82) 6.76 (5.26) 108.21 (40.86)
I P RR P it e 1 14 112.44 (65.62, 192.68) 112.39 (1462.68) 6.73 (5.97) 106.41 (67.81)
A sl 11 106.96 (58.30, 196.22) 106.92 (1095.17) 6.67 (5.81) 101.50 (61.09)
R 9 104.39 (53.40, 204.09) 104.36 (875.28 ) 6.63 (5.69) 99.19 (56.61)
F B ERE 8 98.55 (48.45, 200.47) 98.53 (735.75) 6.55 (5.57) 93.91 (51.84)
B R NERE 5 8 86.71 (42.71, 176.02) 86.68 (649.18) 6.38 (5.39) 83.09 (45.95)
R AR 1l e 15 80.21 (47.86, 134.42) 80.17 (1127.17) 6.27 (5.53) 77.09 (50.05)
XU AT B 7 78.88 (37.06, 167.91) 78.86 (517.56) 6.25 (5.20) 75.89 (40.33)
& ITRE 23 75.94 (50.07, 115.19) 75.88 (1637) 6.19 (5.59) 73.12 (51.60 )
AL L I PR B AE 27 72.61 (49.45, 106.63) 72.54 (1837.85) 6.13 (5.57) 70.02 (50.77 )
TS UIRE R 96 69.47 (56.66, 85.18) 69.25 (6239.38) 6.06 (5.77) 66.94 (56.45)
BB R AR 17 61.89 (38.19, 100.30) 61.85 (986.97) 591 (5.22) 60.01 (40.06)
ALK 45 61.46 (45.67, 82.71) 61.37 (2592.14) 5.90 (5.46) 59.56 (46.46)
ik &8 11 59.94 (32.90, 109.22) 59.92 (618.63) 5.86 (5.02) 58.19 (35.23)

E: hsmalil 45 F AR AIADE,

®5 SRR FIEEXADERESHH

Table 5. Gender-specific ADE signals associated with donepezil

SOC FYEAESVEPT (%) LR FEPT (HR45%0)
7 R Ge e Eiaitz (14) . Basomiin (6) . JHZEAME (12) | BHEER (12) | BB T4
HimPEE R (5) . FEER (5) . % (10) , 205 (9) . T+ ismBE eIl (8) | R
S (5) L EmR(5) AT (4)
B U B A PR R G BEEgi (6) . BlIR (3) . Mhatkm BBk (4)
Bt (3)
KPR H3lE (9) Pz DERER (18) | 25 (8) | WRIEIRERSG (4) |
B3z (3)
B B R SR SRk (9) | phgtepck (5) AARIgANG (9)
e AR BRR SR (8) | JRAVEREIR (7) . 41 WK (3)
WHNL (3) | WEIMFF A (3)
RS B P BN AT (7) . WAL TR Btk ahid ek (20) | EEANGE (8)
(7) . =345 (6) .
BIM L RGBNG Mdgrt (23) | ERMEEE (6) | S NEZEAE (18) | kR (11) | MR (8) |
HHMZEMZE (6) . FRmmBEE  PEMERE (5) . RS (4) | Bifdk (4) | W=
(5) ¥k (3)
FRA M ARBREREE AT (14) AR B EERRAR (4)

HARAW | SRR SR

PR BRI

FANILIA B i S S 40 A SV

LR B IR 2 R GE

UINIEERS 2 S

WP ZRSE . M B

L BRSO R 25 2 A5 A

B

JHEFFAT (3)
MR B AEEELR & E (4) | (REA
IAE (3)

R (9)

fUEEAT (8) | AEET (3)
M ENZEEAE (8)

LA A (4)

FAREEPE AR IR DI REIRGRAE (6) | gk EHR A T DRE
A4 (3)

RELANEAE (4) | MRBEIRE (3)

FRIENTR (3)

RBRFRIAE (14) . TP (7)) REIIFIIRE (3)

E: - A HADESZ 5,
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RN, EEBARGERE Y, BrEESEHE
Wtz . ISR SRS (55, M 5 %
A= B HEZS B AU AERHSE ADE. BEAbh, B E K i
FREGE | IR S AR Y 2P A G ADE #7578
B AR, ORGP 2SR SRR U A 2 Pk
£,

XF 4 FESai Jy s As th 1 107 4~ 55 4ot
H ADE {55 % ROR ST T 0500, &5
KR, 3254 ADE M4 i L FEAS [R5 ADE
WEhERAGIFEYL (P <005), Hri18
A~ ADE 7E B TP R s b ot dE R
BE . DB LR B MBS A L PEiR 8
A~ ADE MR R LE 2 s T M, E2dE2 K |
EHIRGR | MK RO LR QT [ E KA, LA 1,
242 TTOH#

LAY A 2 755 AT FEEARS TTO B 225Uk AH

54d, FHARSHUELER TS a N 13696, B
0.54, SRR MA 340, $Em 2581 ADE K
S . otk 1517 6, H AL TTO S 45d, flE
S8 o 135.97, B0 0.53, IRFEIN LIS R
W6, REHADE EA&:TFTHAR1AAW, o
SR 5 1 425 151 ( 40.87% ) Fitr P 636 4511 ( 41.93% ) o
2 2 ADE it 5y #AE | MR ERA -3, -
HAIESE ADE KUR: EEAE P AERIT W, T e
o 1A EAA B B E e ADE, Sk 224 191
(21.53%) , &tk 296 41 (19.51%) , WK 2.
2.5 BRMES T

HURPE T4 R o, BIBRBCHSESN] . T
RBK . TRV 22 KRBT 4 R34 ADE it
Jo, s BeHER B 20 £ ADE {55 2881 5 R
IIRTEERIEAR—FL, LA 3, $ERTEHERREC A H
i E, ZRURFTHIE ADE F5 HAEENR

K ADE figdy, Hp B

040 1], H i TTO EMESAERE,

soc PT Yk ROR (95%CI) P
BERMERGRR 2 12/3 5.51(1.55.19.52) | —m———————————————&——)p <001
HhE RS 11/3 5.05 (141, 18.10) | ————————a—— o0
S BEE 11/3 5.05 (141, 18.10) ! 0.01
ERMERGIRR ST 25/11 3.13 (154, 637) I = <0.01
LR RS EWRLRER 24/12 2.75 (1.38,5.51) | —— <0.01
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Figure 1. Gender—based risk signal analysis of ADEs related to donepezil
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Table 6. Weibull distribution test of TTO associated with donepezil ADE stratified by patient gender
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