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[ Abstract ] Objective Based on the mining of the Food and Drug Administration Adverse Events
Reporting System (FAERS) database, to investigate adverse drug event (ADE) signals associated with the use of
four B,-blockers (metoprolol, bisoprolol, atenolol, and esmolol) in children under 18 years of age, and to provide
references for the clinical safety of drug use. Methods The FAERS database was searched from the first quarter
of 2004 to the first quarter of 2025 to collect ADE reports of metoprolol, bisoprolol, atenolol, and esmolol use in
children under 18 years old. Signal mining was conducted using the reporting odds ratio (ROR) method,
Medicines and Healthcare products Regulatory Agency (MHRA) method, the multi-item gamma-Poisson
shrinker (MGPS) method, and the Bayesian confidence propagation neural network (BCPNN) method. The
ADE signal mining results were systematically classified according to Medical Dictionary for Regularly Activities
27.1. Results A total of 976 ADE reports involving 4 types of B,-blockers were collected, including 515 for
metoprolol, 200 for bisoprolol, 227 for atenolol, and 34 for esmolol. Among the reported pediatric patients,
males outnumbered females (489 cases vs. 439 cases), with the majority aged under 3 years (54.63%-64.71%).
Reports were mainly submitted from Germany and the United States, slightly more were recorded by non-
professionals than by professionals, and the reported outcomes included congenital malformations, death and
hospitalization. A total of 202 signals were identified, involving 21 system organ classes (SOC), predominantly
concentrated in various injuries, such as poisoning and procedural complications, congenital familial and
genetic disorders, pregnancy, childbirth and puerperium conditions, cardiac disorders and psychiatric disorders.
A total of 46 positive signals were detected in key systems (cardiac disorders, psychiatric disorders): 19 for
metoprolol, 11 for bisoprolol, 15 for atenolol, and 1 for esmolol. Among them, metoprolol, bisoprolol, and
atenolol had 9, 6, and 8 positive signals, respectively, that were not included in the drug instructions.
Conclusion When applying the 4 types of B,-blockers in pediatric patients, particular attention should be paid
to common ADEs such as cardiac organ diseases, psychiatric disorders, and vigilance should be maintained for
ADEs not documented in the prescribing information, such as suicidal behavior (bisoprolol, atenolol) and

completed suicide (metoprolol, atenolol), to ensure medication safety.
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Table 1. Baseline characteristics of 4 types of B,—blockers ADEs [n (%) ]

=] FHIBIR HERIE IR BT IR SCRENEIR
P
g/gds 220 (42.72) 97 (48.50) 114 (50.22) 8 (23.53)
Frk 279 (54.17) 98 (49.00) 91 (40.09) 21 (61.76)
R 16 (3.11) 5 (2.50) 22 (9.69) 5 (14.71)
FE ()
0~3 306 (59.42) 129 (64.50) 124 (54.63) 22 (64.71)
4~6 14 (2.71) 7 (3.50) 24 (10.57) 1 (2.94)
7~12 42 (8.16) 13 (6.50) 28 (12.33) 3 (8.82)
13~18 153 (29.71) 51 (25.50) 51 (22.47) 8 (23.53)
e
L3N 230 (44.66) 89 (44.50) 95 (41.85) 15 (44.12)
BN IN 267 (51.84) 99 (49.50) 121 (53.30) 19 (55.88)
(/SN 18 (3.50) 12 (6.00) 11 (4.85) -
ADE %55
SERWIE 109 (21.17) 30 (15.00) 6 (2.64) -
fam 76 (14.76) 2 (1.00) 11 (4.85) -
B 1 (0.19) - 5 (2.20) -
£ 87 (16.89) 50 (25.00) 50 (22.03) 2 (5.88)
fé B A=A 21 (4.08) 10 (5.00) 28 (12.33) 9 (26.47)
FAtbZs 163 (31.65) 93 (46.50) 78 (34.36) 20 (58.83)
Bk 58 (11.26) 15 (7.50) 49 (21.59) 3 (8.82)
A ER
fhi ] 232 (45.05) 101 (50.50) 13 (5.73) 1 (2.94)
ESE| 109 (21.17) 2 (1.00) 54 (23.79) 26 (76.47)
HAtb 163 (31.65) 94 (47.00) 156 (68.72) 6 (17.65)
(SN 11 (2.13) 3 (1.50) 4 (1.76) 1 (2.94)
SrATR
ESl 128 (24.86) 45 (22.50) 34 (14.98) 2 (5.88)
o I 108 (20.97) 39 (19.50) 38 (16.74) 2 (5.88)
R 73 (14.17) 14 (7.00) 44 (19.38) 5 (14.71)
IRYsiEusES 22 (4.27) 12 (6.00) 7 (3.09) 3 (8.82)
DR 7 (1.36) 7 (3.50) 2 (0.88) -
BLIAE R - - 26 (11.45) -
Fifh 177 (34.37) 83 (41.50) 76 (33.48) 22 (64.71)
KA (d)
0~30 4 (0.78) 7 (3.50) 11 (4.85) 4 (11.76)
31~180 18 (3.50) 6 (3.00) 6 (2.64) -
181~360 101 (19.61) 45 (22.50) 12 (5.29) -
>360 1 (0.19) 1 (0.50) 6 (2.64) -
SN 391 (75.92) 141 (70.50) 192 (84.58) 30 (88.24)
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Table 2. The top 5 PTs in the ADE reports ranked by the number of reports for 4 types of B,—blockers
B PT H45%  ROR (ROR,s) MHRA (x*) EBGM(EBGM,5)  IC (ICy5)
EIRYIN YRR G LR R 170 1524 (13.01) 13.95 (2033.67) 13.80 (11.78) 3.79 (3.45)
INEEJLY 93 64.32 (51.97) 61.18 (5250.50) 58.35 (47.14) 5.87 (4.87)
5 [ B et 57 26.55 (20.34) 25.77 (1330.89) 25.26 (19.36) 4.66 (3.77)
SIS 44 7.38 (5.46) 7.23 (235.41) 7.19 (5.33) 2.85 (2.22)
AR REE 38 3.83 (2.78) 3.77 (771.59) 3.76 (2.73) 1.91 (1.34)
B8 LY N IR R G LR TR 66 15.74 (12.21) 14.35 (821.69) 14.29 (11.09) 3.84 (3.20)
JNEEJL® 58 108.90 (82.93) 99.97 (5520.99) 97.07 (73.92) 6.60 (4.81)
fR LA sz R 23 80.03 (52.57) 77.43 (1696.31) 75.69 (49.72) 6.24 (3.60)
B LA Ak 18 104.13 (64.76) 101.48 (1738.00) 98.49 (61.25) 6.62 (3.32)
AR e 13 5.50 (3.17) 5.41 (46.87) 541 (3.12) 243 (1.26)
=St [GNIINES 25 10.85 (7.27) 10.51 (215.11) 10.48 (7.03) 3.39 (2.36)
AP R 17 4.40 (2.72) 432 (43.61) 4.32 (2.67) 2.11 (1.18)
5K A 14 24.57 (14.45) 24.12 (308.19) 23.95 (14.08) 4.58 (2.49)
SRt H R A TR 12 6.40 (3.61) 6.31 (53.62) 6.30 (3.56) 2.65 (1.35)
FEHR 11 12.09 (6.66) 11.92 (109.76) 11.88 (6.54) 3.57 (1.80)
SCRIEIR ESLYIp %5 10 6.33 (3.28) 5.74 (39.91) 5.74 (2.97) 2.52 (1.07)
DB 5 37.66 (15.27) 35.62 (168.28) 35.57 (14.43) 5.15 (1.18)
S R A 3 1066.86 (330.13) 1031.33 (2969.33)  991.70 (306.87)  9.95 (0.49)
TRIT RN 3 31.14 (9.84) 30.13 (84.49) 30.10 (9.52) 491 (0.39)
2P 3 13.47 (4.26) 13.06 (33.47) 13.05 (4.13) 371 (0.22)
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Table 3. The top 3 PTs ranked by ADE signal strength for 4 types of B,—blockers
ESt7) PT EH ROR (ROR,,) MHRA (x°) EBGM (EBGM5) 1€ (IC,s)
FALIKR HmRIERE 3 465.73 (123.46) 464.98 (1010.16) 338.44 (89.72) 8.40 (0.32)
AR A B R R 5 310.82 (116.53) 309.99 (1231.98) 248.19 (93.05) 7.96 (1.25)
fELTBERE® 11 263.84 (137.46) 262.30 (2363.44 ) 216.67 (112.88) 7.76 (2.60)
HE&IER L MATE NN 3 1661.81 (414.78) 1654.70 (3305.41) 1103.47 (275.42)  10.11 (0.29)
L E s 3 1107.87 (299.29) 1103.13 (2477.56) 827.60 (223.58) 9.69 (0.34)
WAL a4 4 700.71 (237.77) 696.72 (2295.61) 575.72 (195.36) 9.17 (0.89)
=27 AL P R 2 A 6 520.31 (218.93) 516.04 (2653.94) 444.17 (186.89)  8.79 (1.61)
ey PRI 6 44771 (189.97) 444.03 (2327.51) 389.79 (165.39)  8.61 (1.62)
S RV e ya 3 143.07 (44.90) 142.49 (403.44) 136.42 (42.81) 7.09 (0.48)
JCRIEIR DR AR 3 1066.86 (330.13) 1031.33 (2969.33) 991.70 (306.87)  9.95 (0.49)
NN BUE 5 37.66 (15.27) 35.62 (168.28) 35.57 (14.43) 5.15 (1.18)
TRIT RN 3 31.14 (9.84) 30.13 (84.49) 30.10 (9.52) 491 (0.39)
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