
Table 1. Table matrix.
	
	Target ADR
	Non-target ADR

	Ivabradine
	a
	c

	[bookmark: _Hlk164176531]Non-ivabradine
	b
	d


Note: Ivabradine is the target drug in this study, we retrieve ivabradine data for analysis.
N=a+b+c+d.
ADR: adverse drug reaction.
(i) ROR algorithm


The criteria of positive safety signal detection: the lower limit of 95% CI>1, N≥3;
(ii) PRR algorithm


The criteria of positive safety signal detection: PRR≥2, χ2 ≥4, N≥3;
(iii) BPCNN algorithm


The criteria of positive safety signal detection: IC025 >0 (IC025: the lower bound of 95% CI);
(iv) EBGM algorithm


The criteria of positive safety signal detection: EBGM05 >2 (EBGM05: the lower bound of 95% CI).
  
Table 2. The features of reports associated with ivabradine from April 2015 to December 2023.
	
	[bookmark: _Hlk164321350]Ivabradine

	
	Case Number
	Percentage(%)

	Total counts
	1860
	

	Gender
	
	

	Male
	472
	25.38%

	Female 
	904
	48.60%

	Unknown
	484
	26.02%

	Age
	
	

	＜20
	83
	4.46%

	20-29
	124
	6.67%

	30-39
	171
	9.19%

	40-49
	174
	9.35%

	50-59
	174
	9.35%

	60-69
	168
	9.03%

	70-79
	153
	8.23%

	＞80
	91
	4.89%

	Unknown
	722
	38.82%

	Reported Counties(the top ranked)
	
	

	US (United States)
	1458
	78.39%

	JP(Japan)
	101
	5.43%

	GB(United Kingdom)
	51
	2.74%

	FR(France)
	44
	2.37%

	IT(Italy)
	40
	2.15%

	CN(China)
	28
	1.51%

	Serious Outcomes
	
	

	Death
	126
	6.77%

	Disability
	19
	1.02%

	Hospitalization
	258
	13.87%

	Life-threatening
	46
	2.47%



[bookmark: _Hlk163554251]Table 3. Signal strength of AEs of ivabradine at the System Organ Class (SOC) level in FDA Adverse Event Reporting System (FAERS) source
	System Organ Class
	SOC Code
	Case Number
	ROR(95%CI)
	PRR(95%CI)
	χ2
	IC(IC025)
	EBGM(EBGM05)

	Injury, poisoning and procedural complications
	10022117
	866
	18.69 (17.07-20.48)
	10.46 (9.96-10.98)
	7733.62
	3.38 (3.11)
	10.43 (9.52)

	Cardiac disorders
	10007541
	501
	9.66 (8.72-10.7)
	7.33 (6.8-7.9)
	2836.65
	2.87 (2.54)
	7.32 (6.6)

	Investigations
	10022891
	149
	7.8 (6.6-9.22)
	7.26 (6.22-8.47)
	811.48
	2.86 (2.3)
	7.25 (6.13)

	Vascular disorders
	10047065
	55
	3.67 (2.81-4.81)
	3.6 (2.77-4.67)
	103.82
	1.85 (0.97)
	3.59 (2.75)

	Nervous system disorders
	10029205
	53
	113.28 (85.92-149.35)
	110.08 (84.14-144.02)
	5591.60
	6.75 (5.84)
	107.44 (81.49)

	General disorders and administration site conditions
	10018065
	48
	13.59 (10.2-18.11)
	13.26 (10.03-17.54)
	543.76
	3.73 (2.79)
	13.23 (9.93)

	Eye disorders
	10015919
	8
	6.48 (3.23-12.98)
	6.46 (3.23-12.9)
	36.86
	2.69 (0.64)
	6.45 (3.22)

	Psychiatric disorders
	10037175
	7
	4.93 (2.35-10.37)
	4.92 (2.35-10.31)
	21.84
	2.3 (0.13)
	4.91 (2.34)

	Surgical and medical procedures
	10042613
	4
	19.91 (7.45-53.23)
	19.87 (7.45-53.01)
	71.38
	4.31 (1.64)
	19.79 (7.4)

	Immune system disorders
	10021428
	3
	13.02 (4.19-40.46)
	13 (4.19-40.33)
	33.13
	3.7 (0.78)
	12.96 (4.17)

	Pregnancy, puerperium and perinatal conditions
	10036585
	3
	1904.43 (492.08-7370.43)
	1901.36 (492.04-7347.31)
	3988.66
	10.38 (6.77)
	1331.25 (343.98)

	Respiratory, thoracic and mediastinal disorders
	10038738
	3
	70.16 (22.41-219.69)
	70.05 (22.41-218.94)
	201.02
	6.11 (3.16)
	68.98 (22.03)


Footnotes: SOC, System Organ Class; ROR, Reporting Odds Ratio; CI, Confidence Interval; PRR, Proportional Reporting Ratio; χ2, Chi-squared; IC, Information Component; EBGM, Empirical Bayesian Geometric Mean





Table 4. The top 50 signal strength of AEs of ivabradine ranked by Case Number at the Preferred Terms level in FDA Adverse Event Reporting System (FAERS) source.
	System Organ Class
	PTs
	Case Number
	ROR
(95%CI)
	PRR
(95%CI)
	χ2
	IC
(IC025)
	EBGM
(EBGM05)

	Injury, poisoning and procedural complications
	off label use
	866
	18.69 (17.07-20.48)
	10.46 (9.96-10.98)
	7733.62
	3.38 (3.11)
	10.43 (9.52)

	Cardiac disorders
	bradycardia
	76
	19.62 (15.59-24.7)
	18.86 (10.96-11.98)
	1282.72
	4.23 (3.48)
	18.78 (14.92)

	Investigations
	heart rate increased
	52
	8.26 (6.27-10.89)
	8.06 (11.96-12.98)
	322.16
	3.01 (2.11)
	8.05 (6.11)

	Cardiac disorders
	atrial fibrillation
	50
	7.56 (5.7-10.01)
	7.38 (12.96-13.98)
	276.33
	2.88 (1.97)
	7.37 (5.56)

	Nervous system disorders
	photopsia
	46
	117.8 (87.59-158.42)
	114.91 (14.96-15.98)
	5064.22
	6.81 (5.84)
	112.03 (83.3)

	Vascular disorders
	hypotension
	46
	3.28 (2.45-4.4)
	3.23 (13.96-14.98)
	71.16
	1.69 (0.74)
	3.22 (2.41)

	Cardiac disorders
	cardiac failure
	43
	7.47 (5.52-10.11)
	7.32 (15.96-16.98)
	234.91
	2.87 (1.89)
	7.31 (5.4)

	General disorders and administration site conditions
	drug effective for unapproved indication
	38
	13.59 (9.85-18.74)
	13.33 (17.96-18.98)
	432.77
	3.73 (2.69)
	13.29 (9.64)

	Cardiac disorders
	palpitations
	36
	4.39 (3.16-6.11)
	4.33 (18.96-19.98)
	92.41
	2.11 (1.05)
	4.32 (3.11)

	Cardiac disorders
	tachycardia
	33
	5.73 (4.06-8.09)
	5.65 (19.96-20.98)
	126.39
	2.5 (1.39)
	5.64 (4)

	Cardiac disorders
	chest pain
	32
	2.95 (2.08-4.19)
	2.92 (20.96-21.98)
	40.54
	1.54 (0.42)
	2.92 (2.06)

	Cardiac disorders
	syncope
	27
	3.98 (2.72-5.82)
	3.94 (22.96-23.98)
	59.29
	1.98 (0.76)
	3.93 (2.69)

	Investigations
	heart rate decreased
	18
	7.21 (4.53-11.47)
	7.15 (24.96-25.98)
	95.15
	2.84 (1.38)
	7.14 (4.49)

	Cardiac disorders
	arrhythmia
	17
	5.29 (3.28-8.53)
	5.25 (26.96-27.98)
	58.48
	2.39 (0.9)
	5.24 (3.25)

	Investigations
	blood pressure decreased
	17
	3.98 (2.47-6.41)
	3.95 (27.96-28.98)
	37.50
	1.98 (0.49)
	3.95 (2.45)

	Investigations
	heart rate abnormal
	16
	38.3 (23.36-62.78)
	37.98 (30.96-31.98)
	571.34
	5.24 (3.7)
	37.67 (22.98)

	Cardiac disorders
	ventricular tachycardia
	16
	16.15 (9.86-26.44)
	16.02 (31.96-32.98)
	224.63
	4 (2.46)
	15.97 (9.75)

	Investigations
	electrocardiogram QT prolonged
	16
	5.08 (3.11-8.32)
	5.05 (29.96-30.98)
	51.99
	2.33 (0.8)
	5.05 (3.08)

	Cardiac disorders
	cardiac arrest
	16
	3.31 (2.02-5.41)
	3.29 (28.96-29.98)
	25.50
	1.72 (0.18)
	3.28 (2.01)

	Cardiac disorders
	sinus bradycardia
	14
	21.36 (12.61-36.18)
	21.21 (36.96-37.98)
	268.35
	4.4 (2.77)
	21.11 (12.46)

	Cardiac disorders
	ventricular extrasystoles
	11
	20.43 (11.28-37.01)
	20.32 (41.96-42.98)
	201.17
	4.34 (2.53)
	20.23 (11.17)

	Cardiac disorders
	torsade de pointes
	11
	19.13 (10.56-34.64)
	19.02 (40.96-41.98)
	187.04
	4.24 (2.44)
	18.94 (10.46)

	Investigations
	blood pressure abnormal
	11
	6.79 (3.75-12.28)
	6.75 (37.96-38.98)
	53.87
	2.75 (0.95)
	6.74 (3.73)

	Cardiac disorders
	presyncope
	11
	6.67 (3.69-12.08)
	6.64 (39.96-40.98)
	52.67
	2.73 (0.93)
	6.63 (3.66)

	Cardiac disorders
	sinus tachycardia
	10
	11.48 (6.16-21.38)
	11.42 (42.96-43.98)
	94.87
	3.51 (1.63)
	11.39 (6.11)

	Cardiac disorders
	ventricular fibrillation
	9
	14.8 (7.68-28.52)
	14.73 (45.96-46.98)
	114.87
	3.88 (1.92)
	14.69 (7.62)

	Vascular disorders
	cardiogenic shock
	9
	8.69 (4.51-16.74)
	8.65 (43.96-44.98)
	60.84
	3.11 (1.15)
	8.64 (4.48)

	Cardiac disorders
	cardiac failure acute
	8
	16.6 (8.28-33.28)
	16.53 (47.96-48.98)
	116.33
	4.04 (1.99)
	16.47 (8.22)

	Cardiac disorders
	atrial flutter
	8
	16.39 (8.18-32.87)
	16.33 (46.96-47.98)
	114.70
	4.02 (1.97)
	16.27 (8.11)

	Cardiac disorders
	supraventricular tachycardia
	8
	14.97 (7.47-30.02)
	14.91 (52.96-53.98)
	103.52
	3.89 (1.84)
	14.87 (7.41)

	Investigations
	ejection fraction decreased
	8
	6.74 (3.36-13.5)
	6.71 (49.96-50.98)
	38.86
	2.75 (0.69)
	6.7 (3.35)

	Eye disorders
	photophobia
	8
	6.48 (3.23-12.98)
	6.46 (51.96-52.98)
	36.86
	2.69 (0.64)
	6.45 (3.22)

	Nervous system disorders
	postural orthostatic tachycardia syndrome
	7
	86.59 (40.93-183.19)
	86.26 (54.96-55.98)
	578.71
	6.4 (4.21)
	84.64 (40.01)

	Psychiatric disorders
	hallucination visual
	7
	4.93 (2.35-10.37)
	4.92 (53.96-54.98)
	21.84
	2.3 (0.13)
	4.91 (2.34)

	Cardiac disorders
	atrioventricular block second degree
	6
	32.21 (14.41-72)
	32.11 (56.96-57.98)
	179.56
	4.99 (2.69)
	31.89 (14.27)

	Cardiac disorders
	bundle branch block left
	6
	25.68 (11.49-57.36)
	25.59 (58.96-59.98)
	141.01
	4.67 (2.37)
	25.45 (11.39)

	Cardiac disorders
	atrioventricular block
	6
	10.75 (4.82-23.98)
	10.72 (55.96-56.98)
	52.75
	3.42 (1.12)
	10.69 (4.79)

	General disorders and administration site conditions
	sudden death
	6
	10.39 (4.66-23.18)
	10.36 (60.96-61.98)
	50.65
	3.37 (1.07)
	10.34 (4.63)

	Cardiac disorders
	cardiomyopathy
	6
	6.72 (3.01-14.97)
	6.7 (59.96-60.98)
	29.05
	2.74 (0.44)
	6.69 (3)

	Cardiac disorders
	sinus node dysfunction
	5
	28.73 (11.91-69.31)
	28.66 (65.96-66.98)
	132.63
	4.83 (2.37)
	28.48 (11.81)

	Investigations
	general physical condition abnormal
	5
	8.06 (3.35-19.39)
	8.04 (62.96-63.98)
	30.76
	3 (0.55)
	8.02 (3.33)

	Cardiac disorders
	low cardiac output syndrome
	4
	132.72 (49.04-359.16)
	132.43 (73.96-74.98)
	506.65
	7.01 (4.29)
	128.62(47.53)

	Cardiac disorders
	atrial tachycardia
	4
	38 (14.19-101.78)
	37.92 (66.96-67.98)
	142.57
	5.23 (2.56)
	37.61 (14.04)

	Cardiac disorders
	conduction disorder
	4
	32.04 (11.97-85.76)
	31.98 (70.96-71.98)
	119.17
	4.99 (2.32)
	31.75 (11.86)

	General disorders and administration site conditions
	autonomic nervous system imbalance
	4
	21.22 (7.94-56.73)
	21.18 (67.96-68.98)
	76.54
	4.4 (1.73)
	21.08 (7.89)

	Surgical and medical procedures
	gastrointestinal tube insertion
	4
	19.91 (7.45-53.23)
	19.87 (72.96-73.98)
	71.38
	4.31 (1.64)
	19.79 (7.4)

	Cardiac disorders
	cardiac failure chronic
	4
	10.4 (3.9-27.78)
	10.38 (69.96-70.98)
	33.85
	3.37 (0.71)
	10.36 (3.88)

	Cardiac disorders
	extrasystoles
	4
	9.65 (3.61-25.76)
	9.63 (71.96-72.98)
	30.87
	3.26 (0.61)
	9.61 (3.6)

	Cardiac disorders
	mitral valve incompetence
	4
	8.06 (3.02-21.51)
	8.04 (74.96-75.98)
	24.62
	3.01 (0.35)
	8.03 (3.01)

	Respiratory, thoracic and mediastinal disorders
	dyspnoea paroxysmal nocturnal
	3
	70.16 (22.41-219.69)
	70.05 (82.96-83.98)
	201.02
	6.11 (3.16)
	68.98 (22.03)

	Cardiac disorders
	arrhythmia supraventricular
	3
	49.74 (15.93-155.35)
	49.66 (78.96-79.98)
	141.47
	5.62 (2.68)
	49.12 (15.73)

	Cardiac disorders
	sinus arrest
	3
	32.51 (10.43-101.32)
	32.46 (90.96-91.98)
	90.82
	5.01 (2.08)
	32.23 (10.34)

	Investigations
	electrocardiogram T wave inversion
	3
	28.12 (9.03-87.59)
	28.08 (84.96-85.98)
	77.86
	4.8 (1.87)
	27.91 (8.96)

	Investigations
	ejection fraction abnormal
	3
	25.25 (8.11-78.6)
	25.21 (83.96-84.98)
	69.35
	4.65 (1.72)
	25.07 (8.05)

	Cardiac disorders
	supraventricular extrasystoles
	3
	19.4 (6.24-60.37)
	19.37 (91.96-92.98)
	52.05
	4.27 (1.35)
	19.29 (6.2)

	Immune system disorders
	allergic reaction to excipient
	3
	13.02 (4.19-40.47)
	13 (77.96-78.98)
	33.13
	3.7 (0.78)
	12.96 (4.17)

	Cardiac disorders
	bundle branch block right
	3
	11.86 (3.82-36.86)
	11.84 (80.96-81.98)
	29.70
	3.56 (0.64)
	11.81 (3.8)

	Pregnancy, puerperium and perinatal conditions
	[bookmark: _Hlk164713527]first trimester pregnancy
	3
	1904.43 (492.08-7370.43)
	1901.36 (87.96-88.98)
	3988.66
	[bookmark: _Hlk164713591]10.38 (6.77)
	1331.25 (343.98)


Footnotes: SOC, System Organ Class; ROR, Reporting Odds Ratio; CI, Confidence Interval; PRR, Proportional Reporting Ratio; χ2, Chi-squared; IC, Information Component; EBGM, Empirical Bayesian Geometric Mean

