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(ADEs) associated with the post-marketing 4 long-acting anticholinergic antagonists (LAMA),
including adionium bromide, glycopyrronium bromide, umeonium bromide, and tiotropium
bromide, to provide references for clinically safe prescribing practices. Methods Four LAMA
drugs-related ADE records were selected by searching the FAERS database from the first quarter
of 2004 to the first quarter of 2024 and standardizing the drug name of adionium bromide,
glycopyrronium bromide, umeonium bromide, and tiotropium bromide, with the primary
suspected drug as a restriction. Potential ADE signals were mined using the reporting odds ratio
(ROR) method, medicines and healthcare products regulatory agency (MHRA) method and
Bayesian confidence propagation neural network (BCPNN) method, and Medical Dictionary
for Drug Regulatory Activities 26.1 was used to classify the results systematically. Results
A total of 80 680 reports of four LAMA drugs-related ADE were collected, including 4 287
reports for aclidinium bromide, 3 584 reports for glycopyrronium bromide, 3 084 reports for
umeclidinium bromide and 69 725 reports for iotropium bromide. The reports predominantly
involved female patients (47 725 cases, 59.15%) over male patients (27 525 cases, 34.11%).
The United States emerged as the principal reporting country, with consumers, pharmacists,
and physicians as the primary reporters. Serious ADE outcomes included life-threatening
conditions, hospitalizations, disabilities, deaths. A total of 902 signals were identified, mainly
affecting 27 systems or organs. Specifically, aclidinium bromide (180 signals), glycopyrronium
bromide (210 signals), umeclidinium bromide (142 signals), and tiotropium bromide (370
signals) exhibited signals predominantly in the respiratory, thoracic and mediastinal disorders,
investigations, injury, poisoning and procedural complications, eye and organ diseases
cgastrointestinal disorders. Conclusion When using LAMA drugs for respiratory conditions,
clinicians should implement preventive measures to monitor respiratory diseases, thoracic and
mediastinal diseases, eye and organ changes and various laboratory examination indicators, to

reduce the risk of medication.

[Keywords ] Aclidinium bromide; Glycopyrronium bromide; Umeclidinium bromide;

Tiotropium bromide; Adverse drug event; Signal mining; Pharmacovigilance; FAERS database
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Table 1. Basic information of 4 LAMA drugs—-related ADE reports [n (%)]

WiH i i R RV 1 SR WEFGIR L
51
L 2639 (61.56) 1772 (49.44) 1815 (58.85) 41499 (59.52)
% 1430 (33.36) 1160 (32.37) 986 (31.97) 23949 (34.35)
(SN 218 (5.09) 652 (18.19) 283 (9.18) 4277 (6.13)
g (%)
0~17 0 (0.00) 153 (4.27) 1(0.03) 97 (0.14)
18~44 36 (0.84) 289 (8.06) 30 (0.97) 609 (0.87)
45~64 700 (16.33) 444 (12.39) 248 (8.04) 9712 (13.93)
=65 1821 (42.48) 859 (23.97) 842 (27.30) 24331 (34.90)
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Figure 1. Annual distribution of 4 LAMA drugs—

related ADE reports
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Table 2. Time distribution of 4 LAMA drug-related ADE occurrence [n (%)]

KA (d) Bif i 5 Ui ke 5 SRk WEFGIR

0~30 406 (9.47) 379 (10.57) 352 (11.41) 8704 (12.48)
31~60 26 (0.61) 15 (0.42) 19 (0.62) 816 (1.17)
61~90 22 (0.51) 18 (0.50) 12 (0.39) 501 (0.72)
91~120 11 (0.26) 7 (0.20) 8 (0.26) 412 (0.59)
121~150 6 (0.14) 4 (0.11) 8 (0.26) 255 (0.37)
151~180 7 (0.16) 6 (0.17) 4 (0.13) 213 (0.31)
181~360 19 (0.44) 15 (0.42) 24 (0.78) 851 (1.22)
>360 29 (0.68) 27 (0.75) 49 (1.59) 3240 (4.65)

BB EME (/NT0) 3761 (87.73) 3113 (86.86) 2608 (84.57) 54733 (78.50)
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Figure 2. SOC distribution of the top 10 sorted ADE signal proportions of four LAMA drug-related
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MPAER, O R TR T, 5
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Table 3. The top 5 signals for ADE report cases of 4 LAMA drugs

2 PT Ak ROR (95%CI ) PRR () IC (ICyys)
Wi 1 1R B 7 i FH ) A 1394 9.71 (9.19, 10.25) 9.10 (10 088.3) 3.18 (3.09)
AR BE i 1290  72.17 (68.16, 76.41) 67.56 (82552.4) 6.04 (5.89)
i PRI 1148 6.58 (6.20, 6.99) 6.26 (5109.84) 2.64 (2.55)
AR 701 19.85 (18.41, 21.41) 19.19 (12 020.7) 425 (4.10)
77 i SO A [ R 537 11.70 (10.74, 12.75) 11.41 (5092.08) 3.51 (3.35)
T TR AL % PRI X 708 5.79 (5.37, 6.24) 5.54 (2656.85) 247 (235)
NI 529 8.92 (8.17, 9.73) 8.61 (3567.68) 3.10 (2.96)
LR 249  89.48 (78.82, 101.57) 87.89 (20906.8) 6.42 (5.82)
N 247 13.99 (12.33, 15.87) 13.75 (2914.59) 3.78 (3.52)
A 238 10.73 (9.44, 12.20) 10.56 (2057.52) 3.40 (3.15)
B 3IREE BT R T R A R 406 92.96 (84.06, 102.80)  87.92 (34482.50) 6.44 (6.02)
-1 R 399 6.11 (5.52, 6.76) 5.83 (1610.95) 2.54 (2.38)
7 i FH ) 381 6.96 (6.28, 7.72) 6.66 (1843.93) 2.73 (2.56)
N 232 7.24 (6.36, 8.26) 7.05 (1208.22) 2.82 (2.59)
PR 191 31.78 (27.52, 36.70) 30.99 (5523.31) 4.95 (4.53)
WEFETR B g IR AR Y 24323 45539 (44692, 464.02) 377.42 (4515222.00) 7.55(7.51)
IR AT 9595 7.93 (7.77, 8.10) 7.47 (53 146.6) 2.88 (2.84)
7 i JoT [ A 5281 16.95 (16.48, 17.44) 16.36 (73 091.0) 3.97 (3.93)
N 2 800 456 (439, 4.74) 4.49 (7540.59) 2.15 (2.10)
RGP 5 2524 3.30 (3.17, 3.43) 3.26 (3931.20) 1.69 (1.63)
iz ety B RK R HADE,
F4 AFHLAMAZYIE SR EHEZBISAIAADEE S

Table 4. ADE signal in the top 5 of signal intensit of 4 LAMA drugs
25 PT 5% ROR (95%CI ) PRR (%) IC (1Cops)
Br] b V5 i % EAA B H] 332 171.28 (153.16, 191.55)  168.44 (51 938.60) 731 (6.58)
R IR HELR A IE 9 303.49 (152.20, 605.16)  303.36 (2431.68) 8.09 (2.31)
AP BB 1290 72.17 (68.16, 76.41) 67.56 (82552.40) 6.04 (5.89)
S 206 62.50 (55.65, 70.19) 61.58 (17 241.60 ) 591 (5.48)
BRSO 8 89.16 (44.06, 180.40) 89.12 (674.21) 6.43 (2.06)
T TR £k OE S 7 380.08 (178.68, 847.23)  388.88 (2455.44) 8.46 (1.90)
IPAE K 13 236.33 (134.91, 413.98) 236.11 (2864.45) 7.80 (2.93)
WP P58 T2 5 4 ) 3 35424 (10846, 1156.96) 354.16 (965.94) 8.34 (0.47)
T R AU 11 179.26 (97.88, 32828)  179.12 (1860.16) 7.42 (2.64)
FHIIWF ARG 61 105.06 (81.42, 135.57) 104.60 (6 091.01) 6.67 (4.90)
1 SRR 7R VE 14 186.42 (109.60, 317.09)  186.07 (2510.89) 7.50 (3.04)
FE B YE 3 325.86 (102.39, 1037.02) 325.73 (928.34) 8.28 (0.50)
e il RS 7 201.83 (95.18, 427.98)  201.64 (1358.70) 7.62 (1.91)
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TR A S
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