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[Abstract] Objective To identify and analyze adverse drug event (ADE) signals associated
with bisoprolol based on the FDA Adverse Event Reporting System (FAERS), and to provide a basis
for safe medication in clinical practice. Methods ADE reports of bisoprolol from Q1 2004 to Q1
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2025 were extracted from the FAERS database. Signal mining and analysis were performed using the reporting
odds ratio (ROR) method, the proportional reporting ratio (PRR) method, and the Bayesian confidence
propagation neural network (BCPNN) method. Results A total of 9,748 reports related to bisoprolol were
obtained, and 672 positive signals were detected, involving 25 system organ classes (SOCs); ADEs with high
reporting frequencies included bradycardia, dyspnea, hypotension, dizziness, and falls; ADEs with strong signals
included bradyarrhythmia, bradycardia, sinus bradycardia, and complete atrioventricular block. Notably,
potential association signals such as acute kidney injury and retroperitoneal fibrosis were also identified. In
addition, 41 positive signals related to drug exposure during pregnancy were observed, including small for
gestational age infant, fetal growth restriction, neonatal hypoglycemia, and neonatal respiratory depression.
Conclusions Close monitoring of adverse reactions is warranted in clinical use of bisoprolol; individualized
assessment of concomitant medication risks and vigilance for potential off-label risks are warranted. For

pregnant patients, alternative treatment options should be evaluated in advance; if bisoprolol administration is

unavoidable, monitoring of fetal growth and neonatal vital signs should be strengthened.

[Keywords] Bisoprolol; FDA Adverse Event Reporting System; Proportional imbalance method; Signal

mining; Adverse drug event
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Table 2. Top 30 ADEs risk signals of bisoprolol by number of reports
PT L ROR (95% CI) PRR (*) 1Cps
LBt g2 1218 56.97 (53.61, 60.55) 49.98 (56761.83) 5.45
0% PR 3 761 3.04 (2.82, 3.27) 2.88 (956.77) 1.41
R 715 8.21 (7.60, 8.86) 7.68 (4168.86) 2.81
P 623 273 (2.52, 2.97) 2.62 (639.32) 1.27
s 539 3.46 (3.17, 3.78) 3.33 (888.26) 1.60
29 EAE 519 6.85 (6.27, 7.48) 6.54 (2440.19) 2.56
IR 459 9.41 (8.57, 10.34) 9.01 (3263.60) 3.00
AR 457 4.63 (4.21, 5.08) 4.46 (1232.74) 2.00
G B 417 9.50 (8.61, 10.48) 9.13 (3012.48) 3.01
R EPIRBLEAL 282 5.52 (4.90, 6.21) 5.38 (1006.07) 2.23
LTIV 281 7.29 (6.48, 8.21) 7.11 (1471.90) 2.62
SEML g2 270 63.38 (56.03, 71.68) 61.65 (15472.24) 5.43
FENVRLT 262 4.43 (391, 5.00) 4.33 (672.17) 1.91
Fe R LAE 256 14.96 (13.21, 16.94) 14.59 (3209.15) 3.60
Mg 229 2.53 (2.22, 2.89) 2.50 (206.17) 1.12
HIEIK b 228 3.63 (3.18, 4.14) 3.57 (421.20) 1.62
DR 218 9.50 (8.30, 10.87) 9.31 (1606.52) 2.96
LTRSS 217 2.90 (2.53, 3.32) 2.86 (261.96) 1.30
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PT % ROR (95% CI) PRR (®) 1Cps
e 202 3.66 (3.18, 4.20) 3.60 (379.04) 1.62
%5 BHLA 193 52.52 (45.45, 60.69) 51.49 (9228.55) 5.10
G 187 16.37 (14.16, 18.93) 16.07 (2611.50) 3.67
IE A HINES 183 21.65 (18.69, 25.08) 21.26 (3478.93) 4.03
JEA M by B AL T BH 182 57.02 (49.12, 66.18) 55.97 (9460.82) 5.17
I T e 179 2.64 (2.28, 3.06) 2.61 (178.06) 1.15
LBl 174 4.36 (3.75, 5.06) 4.30 (438.57) 1.85
IR R R LA ER 156 3.80 (3.24, 4.45) 3.75 (313.95) 1.65
IR AN 135 2.84 (2.39, 3.36) 2.81 (156.71) 1.22
LR QT R AE 4 131 8.29 (6.98, 9.86) 8.20 (820.65) 2.70
LIRREAR 130 8.86 (7.45, 10.54) 8.76 (885.12) 2.79
GG RO 124 173.31 (143.87, 208.76) 171.10 (18 815.79) 5.85
TE: tHCERWRIAT RO P SO A PRI IO PRI ESCIR (55 CIRA R AR 55 .
F3 ERIBRIIC,,, EHEFFI 30 i i) ADE K5 S
Table 3. Top 30 ADEs risk signals of bisoprolol in terms of IC s

PT LR ROR (95% CI) PRR (*) ICyys
GABRLO R 124 173.31 (143.87, 208.76) 171.10 (18 815.79) 5.85
LBt g2 1218 56.97 (53.61, 60.55) 49.98 (56761.83) 5.45
B NTsuE Y 270 63.38 (56.03, 71.68) 61.65 (15472.24) 5.43
Se My & A S B 182 57.02 (49.12, 66.18) 55.97 (9460.82) 5.17
oz B 193 5252 (45.45, 60.69) 51.49 (9228.55) 5.10
B B B 68 45.10 (35.44, 57.39) 44.79 (2808.25) 4.40
/NREJL 100 35.25 (28.90, 42.99) 34.90 (3204.22) 4.40
AR 46 54.04 (40.31, 72.43) 53.78 (2277.66) 422
S B BH A 32 108.70 (76.13, 155.20) 108.34 (3131.63) 4.15
— 5 o A B 65 32.65 (25.54, 41.73) 32.43 (1924.34) 4.08
FEACHHINES 183 21.65 (18.69, 25.08) 21.26 (3478.93) 4.03
LA R AZ I 94 25.41 (20.72, 31.17) 25.17 (2135.84) 4,01
Bl 48 30.33 (22.81, 40.33) 30.19 (1314.30) 3.82
O HLEL R 78 20.62 (16.49, 25.79) 20.46 (1415.71) 3.70
IR 187 16.37 (14.16, 18.93) 16.07 (2611.50) 3.67
PR 101 18.23 (14.97, 22.19) 18.05 (1599.65) 3.65
e B AL 256 14.97 (1321, 16.94) 14.59 (3209.15) 3.60
PPy ) b 44 23.93 (17.79, 32.19) 23.83 (936.22) 3.54
e B 47 2240 (16.81, 29.84) 22.29 (931.68) 3.52
A LA g 28 31.69 (21.86, 45.94) 31.60 (798.02) 3.40
SR T 18 95.92 (59.95, 153.45) 95.74 (1545.68) 3.34
FROZA KT 24 36.25 (24.28, 54.14) 36.16 (784.69) 3.33
FHiEmg 44 18.49 (13.75, 24.86) 18.41 (707.01) 3.30
e IfiL R S5 5 79 14.04 (11.25, 17.52) 13.93 (933.49) 3.25
ELCANE S 33 19.91 (14.16, 28.02) 19.85 (573.70) 3.18
D EIB B IREIR 32 20.10 (14.21, 28.43) 20.04 (561.74) 3.16
i ) 2T 44k = 17 56.97 (35.35, 91.84) 56.87 (873.56) 3.13
EEL NG PN 18 46.15 (29.05, 73.32) 46.07 (749.01) 3.12
SEtkfs 22 29.26 (19.27, 44.42) 29.19 (574.02) 3.12
Ui AL Il 31 19.17 (13.48, 27.26) 19.11 (516.34) 3.09
Tt HCRWIRBAT R P SCH AR PRI OS5 PRI SCIR 55 CIRARITAR S5 .
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Table 4. Risk signals of ADE associated with pregnancy and congenital diseases (sorted by IC,)

PT s ROR (95% CI) PRR (¥*) 1Cyos
/NREJL 100 35.25 (28.90, 42.99) 34.90 (3204.22) 4.39
LK Z IR 94 25.41 (20.72, 31.17) 25.17 (2135.84) 4.01
A LA 28 31.69 (21.86, 45.94) 31.60 (798.02) 3.40
JEJT IR 11 354.54 (186.82, 672.86) 354.12 (3016.82) 2.69
SRR 9 95.71 (49.69, 184.34) 95.62 (751.14) 2.33
B J LA il 9 55.49 (29.04, 106.02) 55.43 (439.14) 2.24
dRIL 11 22.05 (12.34, 39.52) 22.06 (207.73) 2.09
A Lo st g2 11 16.85 (9.42, 30.14) 16.83 (154.11) 2.07
JiG L BRI S 8 16.53 (8.40, 32.49) 16.51 (107.69) 1.70
B LI R BB 10 10.48 (5.98, 17.97) 10.98 (84.90) 1.69
1) Bt A5 27 5.48 (3.76, 8.17) 5.46 (95.57) 1.69
A LE g 6 613.01 (247.28, 1519.67) 612.60 (2425.15) 1.68
H A R E I %L 25 5.56 (3.77, 8.20) 5.55 (90.28) 1.67
IR R G LA 5% 156 3.80 (3.24, 4.45) 3.75 (313.95) 1.65
6L 2 7 16.40 (7.99, 33.69) 16.39 (92.57) 1.54
L 63 3.57 (2.79, 4.59) 3.57 (114.64) 1.42
B LI S8 2R 5 11 5.47 (3.07, 9.77) 5.47 (37.53) 1.19
SEURME RIS 11 533 (2.99, 9.51) 5.32 (36.05) 1.63
B L ORER 4 62.23 (24.24, 159.71) 62.20 (205.00) 1.09
JiEEE RN N 5 13.91 (6.02, 32.25) 13.92 (53.18) 1.08
INLIIE 6 9.09 (4.08, 20.78) 9.09 (38.85) 1.08
B LI T 6 8.60 (3.98, 18.60) 8.60 (36.18) 1.03
Bt LR 4 608.78 (204.68, 1810.72) 608.50 (1549.07) 1.03
LS 5 12.02 (5.19, 27.84) 12.02 (44.75) 1.02
A LRI A 5 10.52 (4.56, 24.38) 10.54 (38.17) 0.95
B LIRSEME NI 25 I 96 4 22.12 (8.72, 56.10) 22.11 (69.81) 0.95
2 [F] PR bt 13 3.91 (2.29, 6.67) 3.91 (26.30) 0.94
kit 8 5.08 (2.59, 9.95) 5.07 (23.76) 0.89
A LRSI 4 16.89 (6.70, 42.72) 16.88 (51.72) 0.87
ek L s 3 29.89 (6.17, 144.95) 29.50 (68.66) 0.68
A L e MURAE 3 473.44 (143.07, 1566.69) 473.28 (928.24) 0.62
B2 R i R 3 837.64 (22837, 3072.37) 837.34 (1395.36) 0.54
BrA LA 3 17.31 (6.03, 49.66) 17.31 (38.27) 0.53
BiA LN s> 3 15.63 (5.25, 46.78) 15.62 (34.03) 0.51
A JLEH 5 4.95 (2.14, 11.43) 4.95 (13.57) 0.46
WA LTI e v 3 12.09 (4.22, 34.60) 12.08 (25.16) 0.43
A LB 4 477 (1.90, 12.05) 477 (9.88) 0.27
HE 13 2.18 (1.25, 3.65) 2.14 (7.07) 0.23
IEH AL 7 271 (1.32, 5.45) 2.71 (6.45) 0.22
e JLstT: 8 240 (1.23, 4.71) 2.40 (5.62) 0.13
e L 3 5.51 (1.93, 15.75) 5.51 (8.77) 0.09
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