2056 Frontiers in Pharmaceutical Sciences, Dec. 2025, Vol. 29, No.12

cigE - —RTR -

E TFAERSHE X3 25 ¥ 18 < SER 5D R IEIRBY
B ER D

W2, EEHC, HRERC B OB B 4

Pt

1. BEERARFHFKR (BN 350122)
2. BEERNAEMEAE S —ER G (BELZ 364000 )

[{EE])] B FETEEQ MBS BRI B E RS (FAERS) S,
ZIRLGPA CHE RN AR (EPS) MIXKES, WiGIRZ 228 S% . Fik R 45
AR HE B BT EAG 2004 AR5 1 28 28 2025 4F55 1 22 FAERS BUEE 25915 EPS fY¢
o ZrAT EPS MG IREE JRy . At ] SAH DGR 2R . 85 5R FRUER 5] 24 026 1] EPS ik 5l
KU 508 FhEERIZSY), AR 2] 36 Fh2WiAHoC EPS FHME X5, ¥ RPUks #is 24
PUIMARZG5E . B8 st IR IR ZS SR (5 By 18 799 134k i5mh, & B EPS Il R4 Joy S B s Bk K |
BB R LA SRR RRIN RS Y 1 676 R4S, RILZGYIAEE EPS i &%
BRI 9 d (0~93d) , 24 64.38% % EPS KA TG 28 d . ZHE Logistic [Ml1H43
e iR, B, = 64 ZAERH A G H A S5 R e NG 23 R 2 259 4H ¢ EPS (1)
W . &t BUIEA T EPS XU . B30k s peRny 2y, Ty S nim IR E R
XA Bl B AR TR A HAR DG KB I, A 5 A e B AR 6 B e e R 258, [FRAIK EPS &
AR, PR R ) R R e e

[ 5E1R) ) 25RO 2 IEMR; Za R R s 209k ; 15545 ; FAERS
B Logistic 1117
[FEDZES] R [<TihARiaaL ) A

Pharmacovigilance analysis of drug-related extrapyramidal symptoms based on
the FAERS database

WU Lihua"*, WANG Huiying"?, CHEN Yangyi'?, PAN Lu"?, RAO Mei'?

1. School of Pharmacy; Fujian Medical University, Fuzhou 350122, China

2. Department of Pharmacy; Longyan First Affiliated Hospital of Fujian Medical University, Longyan
364000, Fujian Province, China

Corresponding author: RAO Mei, Email: meiraol19821210@fimu.edu.cn

[ Abstract] Objective Based on the US Food and Drug Administration Adverse Event
Reporting System (FAERS) database, to indentity the risk signals of drug-related extrapyramidal
symptoms (EPS), and provide a reference for safe medication use in clinical practice. Methods The
association between drugs and EPS was evaluated using four disproportionate analysis methods in
the FAERS database from Q1 2004 to Q1 2025. The clinical outcomes, time to onset, and related
risk factors of EPS were further analyzed. Results A total of 24,026 EPS cases were collected, and
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508 suspected drugs were identified. Data mining analysis showed 36 drugs with positive risk signals for EPS,
including antipsychotics, antidepressants, and other drugs. Among the 18,799 reports with complete clinical
outcome information, EPS clinical outcomes were characterized by high disability rates and high hospitalization
rates. Among the 1,676 reports with complete time to onset information, the median time from starting the
drug to EPS onset was 9 days (0-93 days), and about 64.38% of EPS events occurred within 28 days after drug
use. Multivariable Logistic regression analysis showed that male, 264 years of age, and 23 drugs including
metoclopramide were risk factors for drug-related EPS. Conclusion The identification of drugs with high EPS
risk and with high rates of disability and hospitalization provides important clinical warning signals. These
findings can assist clinicians in prioritizing the selection of safer alternative drugs for high-risk populations when

managing such risks, thereby reducing the incidence of EPS and ensuring the overall medication safety of patients.

[Keywords] Drug related extrapyramidal symptoms; Adverse drug reactions; Pharmacovigilance; Signal

Mining; FAERS database; Logistic regression
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Table 4. The signal values of the top 20 frequently reported suspected drugs
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24 TR 20532 SRR ROR (95%CI ) PRR (1) EBGM (EBGMO5) IC (ICys) TGP HHZESHTP
AR 1knt24 12906 2413.76 (2336.23, 2493.87) 998.09 (5957515.01) 462.48 (447.63) 885 (8.77) <0.001  <0.001
R UK B 25 2150 2530 (24.19, 26.46) 24.60 (44 386.05) 2249 (21.50) 449 (441) <0001  <0.001
oy 57 R Eiw e 1082 12.93 (12.16, 13.75) 12.74 (11 196.75) 1222 (1149) 361 (3.51) <0.001  <0.001
R E BT E) 980 72.80 (68.11, 77.82) 66.95 (61 145.57) 64.26 (60.12) 601 (582) <0.001  <0.001
R ORI ZY 793 13.53 (12.60, 14.53) 13.32 (8 751.72) 1292 (12.03)  3.69 (3.56) <0.001  <0.001
W ORI 24 606 6.26 (5.78, 6.79) 6.22 (2592.25) 6.09 (5.62) 261 (248) <0001  <0.001
A WRER" B/ P 603 13.57 (12,51, 14.72) 13.36 (6730.05) 13.05 (12.03)  3.71 (3.56) <0.001  <0.001
FrhrPH e B/ T 252 21.25 (18.73, 24.09) 20.72 (4685.5) 20.51 (18.09) 436 (4.07) <0.001  <0.001
Spdic YU 24 249 5.76 (5.09, 6.53) 5.73 (963.46 ) 5.68 (5.01) 251 (2.30) <0.001 <0.001
&g ARy 195 3.95 (343, 4.55) 3.94 (424.75) 3.92 (3.40) 197 (1.74)  <0.001  <0.001
ST Himtiszy 144 4.46 (3.79, 5.26) 4.45 (382.69) 442 (375)  215(1.87) <0.001  <0.001
A1 TR AT HURE MRS 129 9.48 (7.97, 11.28) 9.38 (961.96) 9.34 (7.84) 322 (2.88) <0001  <0.001
SR AU B Rl 126 6.80 (5.71, 8.11) 6.75 (615.19) 6.72 (5.64) 275 (243) <0001  <0.001
o] SR EiN R E) 110 12.99 (10.76, 15.69) 12.80 (1192.32) 1274 (10.55)  3.67 (3.25) <0.001 <0.001
RarRIE" B ) 108 1627 (13.44, 19.69) 15.96 (1509.37 ) 1589 (13.13)  3.99 (3.53) <0.001  <0.001
PR 2 ARy 94 2.94 (2.40, 3.61) 2.94 (119.78) 293 (2.39) 1.55 (1.22) <0.001  <0.001
B PRl k24 75 4.59 (3.66, 5.76) 4.57 (208.63) 456 (3.63) 219 (1.79) <0.001  <0.001
ZRURST GEEREE R 73 6.54 (5.19, 8.23) 6.49 (338.51) 6.47 (5.14) 269 (225) <0001  <0.001
KA BUamRZy 64 2.69 (2.10, 3.44) 2.68 (67.52) 2,68 (2.10) 142 (1.03) <0.001  <0.001
g Eiinas £l 63 7.06 (5.51, 9.05) 7.01 (324.05) 6.99 (545)  281(231) <0001  <0.001
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Table 5. The signal values of the top 20 suspected drugs ranked by signal strength
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24 TR 21532 Eife e ROR (95%CI ) PRR (i) EBGM (EBGMO05) 1IC (ICys) RPN Z 5P
HAR S 1knt2y 12906  2413.76 (233623, 2493.87) 998.09 (5957515.01) 46248 (447.63) 8.85(877) <0.001  <0.001
B i) 6 13896 (58.33, 331.01) 118.26 (698.34) 118.23 (49.63) 6.89 (1.55) <0.001  <0.001
FRIRBERE B/ e 980 72.80 (68.11, 77.82) 66.95 (61 145.57) 6426 (60.12) 601 (582) <0.001  <0.001
e UK M2 10 34.09 (18.10, 64.22) 32.72 (307.76) 3271 (17.36)  5.03 (2.18) <0.001  <0.001
AT B e 20 33.96 (21.70, 53.14) 32.60 (612.83) 32,57 (20.81)  5.03 (3.06) <0.001 <0.001
VE 5555 ORI 24 6 2829 (12.53, 63.88) 27.34 (152.44) 2734 (12.11) 477 (141) <0.001  <0.001
SURF £ ORI 2 6 25.54 (11.33, 57.59) 2477 (136.98) 2476 (10.98)  4.63 (1.38) <0.001  <0.001
FIEE " Uk MRy 2150 2530 (24.19, 26.46) 24.60 (44 386.05) 2249 (21.50) 449 (441) <0.001  <0.001
N g bk gz 3 23.86 (7.56, 75.25) 23.19 (63.76) 23.18 (7.35) 453 (035) <0.001  <0.001
FrhrPa e UK M2 252 21.25 (18.73, 24.09) 20.72 (4685.5) 2051 (18.09) 436 (4.07) <0.001  <0.001
RArmRIE” B e 108 16.27 (13.44, 19.69) 15.96 (1509.37) 15.89 (13.13) 399 (3.53) <0.001 <0.001
MW" I Y] 603 13.57 (12,51, 14.72) 13.36 (6730.05) 13.05 (12.03) 371 (3.56) <0.001  <0.001
R ORI 2 793 13.53 (12.60, 14.53) 13.32 (8751.72) 1292 (12.03)  3.69 (3.56) <0.001 <0.001
i SE IR Uk MRy 110 12.99 (10.76, 15.69) 12.80 (1192.32) 1274 (10.55)  3.67 (325) <0.001  <0.001
o] 57 WS B Rl E) 1082 12.93 (12.16, 13.75) 12.74 (11 196.75) 1222 (1149) 361 (3.51) <0.001  <0.001
[CEEA UK M2 8 11.50 (5.72, 23.11) 11.34 (75.53) 11.34 (5.64) 350 (1.43)  <0.001  <0.001
Bk B e 3 10.27 (329, 32.08) 10.15 (24.77) 10.15 (3.25) 334 (0.17) <0.001 <0.001
AR I Y] 9 10.17 (5.27, 19.63) 10.05 (73.43) 10.05 (5.21) 333 (148) <0001  <0.001
AR B HNZS 129 9.48 (7.97, 11.28) 9.38 (961.96) 9.34 (7.84) 322 (2.88) <0001  <0.001
FIREIRRE B RS E) 36 7.30 (5.26, 10.14) 7.24 (193.73) 7.24 (521) 286 (2.15) <0.001  <0.001
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Table 6. Clinical outcomes and proportion of drug-related EPS with reported cases exceeding 20
& REE Ry (7 (%) |

= s BET- f& B i fEBE Frpi HoAlhy

F R S 12 474 358 (2.87) 13 (0.10) 2516 (20.17) 7291 (58.45) 2296 (18.41)
5 1442 41 (2.84) 64 (4.44) 561 (38.90) 28 (1.94) 748 (51.87)
SR M 912 27 (2.96) 28 (3.07) 241 (26.73) 9 (0.99) 592 (66.56)
AT 751 40 (5.33) 48 (6.39) 399 (53.13) 17 (2.26) 247 (32.89)
Bi] 7 Wi 742 25 (3.37) 44 (5.93) 348 (46.90) 26 (3.50) 296 (40.30)
W it 572 15 (2.62) 40 (6.99) 271 (47.38) 12 (2.10) 234 (40.91)
AR R 346 17 (491) 11 (3.18) 171 (49.42) 15 (4.34) 132 (38.15)
IR 246 6 (2.44) 13 (5.28) 131 (53.25) 10 (4.07) 86 (34.96)
FFA P 215 3(1.40) 7 (3.26) 50 (23.26) 7 (3.26) 148 (68.84)
A% PG 194 5(2.58) 6 (3.09) 121 (62.37) 4(2.06) 58 (29.90)
FYTT 143 2(1.40) 13 (9.09) 53 (37.06) 8 (5.59) 67 (46.85)
VU~ 93 5(5.38) 1(1.08) 49 (52.69) 14 (15.05) 24 (25.81)
B SETIF- 79 — 5(6.34) 16 (20.25) — 58 (73.42)
EPH )5 73 — 2(2.74) 26 (35.62) 1(1.37) 44 (60.27)
ZHRURFT 72 2(228) 2(228) 35 (48.61) 15 (20.83) 18 (25.00)
R 67 5(7.46) — 24 (35.82) 3(448) 35 (52.24)
KAT 62 — 4 (6.45) 42 (67.74) — 16 (25.81)
bl 60 — 2(333) 39 (65.00) — 19 (31.67)
EEUALRES 51 7 (13.73) 4(7.84) 23 (45.10) — 17 (33.33)
AT FR 31 1(3.23) — 11 (35.48) 1(3.23) 18 (58.06)
JAENRRE 27 — — 4 (14.81) — 23 (85.16)
RS 25 — — 9 (36.00) 1(4.00) 15 (60.00)
36FHPH B2 ) B 18 799 565 (3.40) 312 (1.66) 5202 (27.67) 7472 (39.75) 5248 (27.92)
E: T ARARKIE; PERFEAL “Disbility” WUmGIMA R KRR, REFR JREBLANRLEZLGAERE T, ARiTh

“Disability” #94R4% AT & rLssl
2.4 XiRHEE S HT
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W) 52 3 R I RIHR 45 1676 1y, &9 Bsf ] Hh 43
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Table 7. Median time to onset for cases with =20 drug-
related EPS reports
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2.5 EPSHEXZZUWRINEEZES RELA R At 157
PON R ER YN EATE ) B R s TS s [ =N ZIRRT 32 51.50 11.25~82
AA=20 PSR ROR Ay 95%C1 FIR>1H hj;giﬁ 54 10.50 0~77.25
P<0.05 £ PF 25135 23 R, 254 B E M) ST 10 N 174
AW A NI 225 B T 2 R 232 48 [0 3 4B KA 28 0 0~30
(#£8) . g5 /xR, B, =64 X HFIRELI MK . EQ:%; 25 2 1~10
= 7 = 2 TpRy TS P 22
(045 PRI FORVERES (e g 23 Bz T L - . 025
SEZWIAISE EPS A7 fERS R 2 WA 208 20.00 2-136.25
s Il 7 W 202 12.50 0-~46.25
3 'LTJ'I/I:\. Wi - 144 10.00 0~60.5
e - . N TR IE Pt 138 2 0~12.25
HAT, 7EESCHH A rhHGEE 259040 5% EPS 194F R 03 ; 1335
GEE D, AR LE i FAERS 2038 & 40 #1 EPS FHLPR 68 8 0.25-73.75
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Table 8. Results of multivariate Logistic regression analysis

AR 5% OR (95%CI) Wald P
A (%)

Q1 (<25) 320 699 Z:

02 (25~<45) 535 469 0.99 (0.84, 1.19) -2.80 <0.001

03 (45~<64) 1013298 0.89 (0.75, 1.09) -4.78 <0.001

Q4 (=64) 1213768 1.09 (1.01, 1.24) 2.18 0.020
51

4 1847304 Z

5 1235930 1.14 (1.05, 1.24) 3.22 <0.001
AR S 1229 608.86 (502.01, 734.03) 66.20 <0.001
55 8170 135.80 (116.67, 157.61) 64.03 <0.001
B N7 R A 10 570 73.76 (61.99, 87.31) 49.26 <0.001
TR T 2873 981.20 (866.21, 1111.05) 108.50 <0.001
RAFE 9892 93.22 (79.18, 109.28) 55.22 <0.001
R T 21742 33.04 (27.58, 39.33) 38.65 <0.001
AR R T 4843 9428 (75.75, 116.19) 41.71 <0.001
S PR 2325 92.78 (67.80, 123.88) 29.53 <0.001
IR 4481 33.67 (2347, 46.67) 20.11 <0.001
TA%PETT 4523 32.11 (22.03, 45.06) 19.07 <0.001
FPYTT 5417 23.76 (15.98, 33.88) 16.59 <0.001
AT I 590 54.98 (23.44, 107.39) 10.48 <0.001
S PR 1646 47.23 (27.95, 74.20) 15.58 <0.001
Bl FETIRF- 636 50.70 (21.64, 99.14) 10.26 <0.001
YRS 404 11.23 (0.64, 49.75) 241 0.010
PUkE 2 5517 13.02 (7.59, 20.66) 10.12 <0.001
B PH ) B 3019 37.09 (24.19, 54.15) 17.65 <0.001
ZHRFF 2064 4497 (28.08, 67.94) 16.97 <0.001
KA 4903 19.34 (12.12, 29.09) 13.33 <0.001
kit 1083 16.78 (5.19, 39.23) 5.61 <0.001
SR TE 2189 18.65 (8.92, 33.87) 8.70 <0.001
JHFENRRE 407 56.83 (20.24, 123.68) 8.94 <0.001
F AT 144 229.72 (96.95, 457.48) 13.94 <0.001
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HHAR G e . RIBEE . BafS7 RIS 25, O 3 4
RS B e 580 LA I HLAE B, ]
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