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[bookmark: _Toc9718]The main steps of processing the FAERS database
The FAERS data contains seven different files, including patient demographic information (DEMO), drug/biological information (DRUG), adverse reactions (REAC), clinical outcomes (OUTC), reporting sources (RPSR), therapy initiation and cessation dates (THER), and indications for use/diagnosis (INDI). We utilized SAS (version 9.4) for data extraction and processing, ultimately extracting 63,587,706 adverse drug reaction (ADR) records from 19,926,842 patients. The FDA-recommended method was applied to remove duplicates[1], retaining only the most recent records and discarding older entries. This approach ensures that each adverse event (AE) case is represented once in the final dataset. Consequently, a total of 49,568,379 reports were picked out from the initial 63,587,706 records.
[bookmark: _Toc3418]The calculation of ROR and IC in disproportionality analysis
From January 2004 to March 2023, the FAERS database was queried to investigate the association between 5-HT3RAs and cardiotoxic reactions. Each individual report was systematically categorized based on a concordance table, where "a" represents the reports number of cardiac AEs associated with 5-HT3RA, "b" represents the reports number of 5-HT3RA AEs other than cardiac AEs, and "c" represents the reports number of cardiac AEs associated with all other drugs (exclude 5-HT3RAs), and "d" represents the reports number of all other drugs AEs other than cardiac-related AEs[2](Supplemental Table S1). Cases were identified when any of 5-HT3RAs were categorized as "primary suspected" drugs. The equations of ROR and IC are listed in Supplemental Table S2.
[bookmark: _Toc26826]The parametric distribution of the good fit model
Four (Weibull, lognormal, gamma, and exponential) parametric distribution models were tested to fit the time-to-onset analysis. A null hypothesis that the shape parameter (β) is equal to 1 was produced to test whether there is a potential relationship between treatment initiation and events. If β equal to 1 indicates that the risk is constant, otherwise, the hazard function is not constant and the risk of AEs varies over time from the start of treatment to the occurrence of event. Based on this, the researchers defined β<1 as early failure type, which means that AEs are likely to occur in the early stages of treatment. If the 95% CI of β includes 1, it was classified as a random failure type, indicating that AEs are unrelated to the date of first exposure. When β > 1, researchers consider it to be wear-out type, which suggests that AEs are more probably to appear after a long period of medication dosing.
[bookmark: _Toc19921]Calculation of time-to-onset

[bookmark: OLE_LINK5]D1: onset date of ADR, from FAERS database's event_dt field
D2: administration start date, from FAERS database's start_dt field
TTO: time-to-onset
[bookmark: _Toc29732]Analysis of gender differences
Each report was systematically categorized according to a concordance table, where "a" represents the female reports number of cardiac AEs associated with 5-HT3RA, "b" represents the female reports number of 5-HT3RA AEs other than cardiac AEs," c" represents the male reports number of cardiac AEs associated with 5-HT3RAs, and "d" represents the male reports number of 5-HT3RAs AEs other than cardiac AEs (Supplemental Table S7). Final ROR calculations were based on method mentioned above.
[bookmark: _Toc3749]Calculation of fold errors

Observed: the observed value of ondansetron concentration in clinical study
Predicted: the predicted value of ondansetron concentration in PBPK model
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Supplemental Table S1 Contingency table for disproportionality analysis
	
	     Cardiac AEs
	All other events

	5-HT3RA
	a
	b

	All other drugs
	c
	d


Abbreviations: 5-HT3RA: 5-HT3 receptor antagonist; AEs: adverse events

Supplemental Table S2 Equations and criteria for ROR and IC
	Algorithms
	Equation
	Criteria

	ROR
	 
	ROR95%Cl>1, a≥3

	
	 
	

	IC
	 
	IC025 >0


Abbreviations: ROR: reporting odds ratio; IC: information component; IC025: the lower end of the 95% confidence interval of the information component

1

Supplemental Table S3 Signal strength of cardiac AEs associated with 5-HT3RAs in FAERS database
	Preferred Terms
	Ondansetron
	Granisetron
	Palonosetron

	
	Reports
	ROR
(95% two-sided CI)
	IC (IC025)
	Reports
	ROR
(95% two-sided CI)
	IC (IC025)
	Reports
	ROR
(95% two-sided CI)
	IC (IC025)

	Electrocardiogram QT prolonged
	419
	12.34 (11.21-13.60)
	3.60 (1.93)
	7
	2.25 (1.07-4.72)
	1.17 (-0.50)
	8
	6.84 (3.42-13.71)
	2.77 (1.10)

	Torsade de pointes
	197
	26.44 (22.94-30.48)
	4.68 (3.01)
	3
	4.33 (1.40-13.44)
	2.11 (0.45)
	2
	7.68 (1.92-30.72)
	2.94 (1.27)

	Ventricular fibrillation
	131
	11.88 (10.00-14.12)
	3.55 (1.88)
	4
	3.97 (1.49-10.60)
	1.99 (0.32)
	3
	7.92 (2.55-24.60)
	2.98 (1.32)

	Arrhythmia
	82
	1.72 (1.38-2.13)
	0.78 (-0.89)
	3
	0.70 (0.22-2.16)
	-0.52 (-2.19)
	3
	1.85 (0.60-5.75)
	0.89 (-0.78)

	Pericardial effusion
	74
	3.44 (2.74-4.32)
	1.78 (0.11)
	0
	N/A
	N/A
	0
	N/A
	N/A

	Cardiac failure
	68
	0.88 (0.69-1.11)
	-0.19 (-1.85)
	1
	0.14 (0.02-1.02)
	-2.80 (-4.47)
	0
	N/A
	N/A

	Atrial fibrillation
	56
	0.59 (0.45-0.77)
	-0.76 (-2.42)
	1
	0.12 (0.02-0.83)
	-3.09 (-4.76)
	4
	1.25 (0.47-3.33)
	0.32 (-1.35)

	Cardiac failure congestive
	51
	0.57 (0.44-0.76)
	-0.80 (-2.46)
	0
	N/A
	N/A
	1
	0.33 (0.05-2.36)
	-1.59 (-3.25)

	Cardiomyopathy
	27
	1.83 (1.26-2.67)
	0.87 (-0.79)
	0
	N/A
	N/A
	1
	2.00 (0.28-14.21)
	1.00 (-0.67)

	Myocardial infarction
	17
	0.09 (0.06-0.15)
	-3.46 (-5.13)
	7
	0.41 (0.20-0.87)
	-1.27 (-2.94)
	1
	0.16 (0.02-1.11)
	-2.67 (-4.34)

	Cardiac dysfunction
	13
	5.00 (2.90-8.62)
	2.31 (0.65)
	0
	N/A
	N/A
	0
	N/A
	N/A


Abbreviations: N/A: not available; 5-HT3RAs: 5-HT3 receptor antagonists; FAERS: US Food and Drug Administration Adverse Event Reporting System； SOC: System Organ Class; ROR: reporting odds ratio; IC: information component; IC025: the lower limit of 95% confidence interval of the IC; CI: confidence interval
Supplemental Table S4 Ondansetron PBPK model input parameters
	Parameter
	Input value
	Reference

	Physicochemical parameters

	Molecular weight (g/mol)
	293.4
	Pubchem

	Lipophilicity (log units)
	2.25
	[3-5]

	Plasma protein binding
	Albumin
	[5]

	Solubility(mg/L)
	0.36
	Drugbank

	pKa(base)
	7.4
	[6]

	Absorption

	Specific intestinal permeability (cm/min)
	2.24 × 10−5
	Pk-Sim calculated

	Distribution

	Specific organ permeability (cm/min)
	8.02 × 10−3
	Pk-Sim calculated

	Fraction unbound (Fu)%
	27
	[7]

	Partition coefficient model
	Poulin and Theil
	[8,9]

	Cellular permeability model
	Pk-Sim standard
	[10]

	Metabolism

	Intrinsic clearance CYP1A2 (L/min)
	0.21
	[10]

	Intrinsic clearance CYP3A4 (L/min)
	0.03
	

	Excretion

	Renal clearance (mL/min/kg)
	0.13
	[5,11]


Abbreviations: PBPK: physiologically based pharmacokinetic

Supplemental Table S5 The performance test of goodness-of-fit among four parametric distribution models
	Model name
	AICc
	BIC
	-2*Log L(β)
	Selection evidence

	For cardiac AEs with ondansetron

	Weibull
	931.9396
	938.2577
	927.8718
	Lognormal model presented the smallest AICc, BIC and -2*Log L(β), showed good fit

	Lognormal
	869.1394
	875.4576
	865.0716
	

	Gamma
	973.1295
	979.4476
	969.0617
	

	Exponent
	1083.6347
	1086.8052
	1081.6123
	

	For cardiac AEs with granisetron 

	Weibull
	26.53396
	25.42485
	20.81968
	Lognormal model presented the smallest AICc, BIC and -2*Log L(β), showed good fit

	Lognormal
	23.79796
	22.68885
	18.08368
	

	Gamma
	25.92807
	24.81895
	20.21378
	

	Exponent
	24.4062
	24.20879
	21.9062
	

	For cardiac AEs with palonosetron

	Weibull
	188.4158
	188.8319
	183.4158
	Weibull model presented the smallest AICc, BIC and -2*Log L(β), showed good fit

	Lognormal
	189.5987
	190.0148
	184.5987
	

	Gamma
	794.8885
	795.3046
	789.8885
	

	Exponent
	209.9577
	210.3581
	207.65
	


Abbreviations: AEs: adverse events; AICc, BIC and -2*Log L(β) are indicators of goodness of fit in JMP Pro® version 16 (SAS Institute, Cary, NC, USA). More details about their meaning please refer to Likelihood, AICc, and BIC (https://community.jmp.com/t5/Statistical-Thinking-for/Variable-Selection-in-Generalized-Regression/ta-p/272012)

Supplemental Table S6 Results of the goodness-of-fit model
	Drug
	Reports of cardiac AEs
	Case with valid data for analysis
	TTO (days)
	Scale parameter
	Shape parameter
	Failure type

	
	
	
	Median (IQR)
	α  
	95% CI
	β
	95% CI
	

	Ondansetron
	1135
	173
	0.5 (0.5-7.5)
	0.59
	0.36-0.82
	1.55
	1.39-1.72
	wear-out failure

	Granisetron
	24
	10
	0.5 (0.5-2.5)
	-0.21
	-0.67-0.24
	0.74
	0.41-1.06
	random failure

	Palonosetron
	15
	11
	4.5 (1-395.5)
	2.84
	1.00-4.68
	3.11 
	1.81-4.41
	wear-out failure


[bookmark: _Hlk176433501]Abbreviations: AEs: adverse events; TTO: Time-to-onset; IQR: interquartile range; CI: confidence interval

Supplemental Table S7 Contingency table for gender differences analysis
	
	Cardiac AEs associated with drugs of interest
	All other events associated with drugs of interest

	Females
	a
	b

	Males
	c
	d


Abbreviations: AEs: adverse events

Supplemental Table S8 Raw data of ondansetron for gender analysis
	PT
	a
	b
	c
	d
	ROR
	P value
	Adjusted P
	log2ROR

	Electrocardiogram QT prolonged
	203
	38,161
	178
	20,125
	0.60
	8E-07
	9E-06
	-7E-01

	Torsade de pointes
	129
	38,235
	58
	20,245
	1.18
	3E-01
	5E-01
	2E-01

	Ventricular fibrillation
	81
	38,283
	48
	20,255
	0.89
	6E-01
	7E-01
	-2E-01

	Cardiac failure
	38
	38,326
	29
	20,274
	0.69
	2E-01
	3E-01
	-5E-01

	Arrhythmia
	37
	38,327
	45
	20,258
	0.43
	2E-04
	1E-03
	-1E+00

	Pericardial effusion
	36
	38,328
	38
	20,265
	0.50
	4E-03
	1E-02
	-1E+00

	Atrial fibrillation
	33
	38,331
	21
	20,282
	0.83
	6E-01
	7E-01
	-3E-01

	Cardiac failure congestive
	26
	38,338
	24
	20,279
	0.57
	7E-02
	1E-01
	-8E-01

	Cardiomyopathy
	10
	38,354
	16
	20,287
	0.33
	7E-03
	2E-02
	-2E+00

	Myocardial infarction
	8
	38,356
	16
	20,287
	0.26
	2E-03
	7E-03
	-2E+00

	Cardiac Dysfunction
	8
	38,356
	3
	20,300
	1.41
	8E-01
	8E-01
	5E-01


Abbreviations: ROR: reporting odds ratio; PT: preferred term













Supplemental Table S9 Clinical studies used in ondansetron PBPK model development and evaluation
	Study
	Dose
	Infusion time
	n
	Female [n]
	Mean age
[Years] ± SD
	Mean w.t [kg] ± SD
	Reference

	Intravenous application in healthy population

	Colthup_b1991[12]
	8mg
	15 min
	32
	0
	18–40
	58.3–95.8
	1

	Hsyu_b1994[13]
	8mg
	15 min
	6
	0
	19–35
	55.5–90.5
	2

	Ashforthi_1994[14]
	8mg
	5 min
	6
	2
	32–43
	50–80
	3

	Pritchard_b1992[15]
	8mg
	15 min
	11
	5
	31 ± 7
	66.1 ± 8.5
	4

	Oral application in healthy population

	Dadey_2015[16]
	8mg
	PO
	17
	N/A
	19–39
	50–84
	5

	Armando_2009[17]
	8mg
	PO
	23
	11
	30
	64
	6

	Li_2011[18]
	8mg
	PO
	20
	0
	22.1±1.2
	58.6±5.4
	7

	Colthup_1991[12]
	8mg
	PO
	32
	0
	18–40
	58.3–95.8
	1

	Bozigian_1994[6]
	8mg
	PO
	24
	0
	19–39
	60–90
	8

	Canovas_2012[19]
	8mg
	PO
	22
	11
	18–41
	49–94
	9

	Pritchard_1992[15]
	0.15mg/kg
	PO
	11
	5
	31 ± 7
	66.1 ± 8.5
	4

	Vandenberg_2000[20]
	24mg
	PO
	12
	6
	N/A
	N/A
	10


Abbreviations: N/A: not available; PO: oral administration; PBPK: physiologically based pharmacokinetic; w.t: weight

[bookmark: _Hlk176736532]Supplemental Table S10 The fold error for PK parameters after ondansetron administration
	
	AUC0–∞ (ng/mL·h)
	Cmax (ng/mL)

	Dose, Study
	Obs.
	Pred.
	Fold error
	Obs.
	Pred.
	Fold error

	ORAL

	8mg, Dadey_2015
	311.35
	351.87
	0.88
	40.87
	41.11
	0.99

	8mg, Armando_2009
	252.76
	288.81
	0.88
	31.88
	32.99
	0.97

	8mg, Li_2011
	188.00
	301.32
	0.62
	33.00
	35.50
	0.93

	8mg, Colthup_1991
	207.30
	282.20
	0.73
	31.00
	30.13
	1.03

	8mg, Bozigian_1994
	166.00
	278.91
	0.60
	26.30
	29.66
	0.89

	8mg, Canovas_2012
	244.50
	304.91
	0.80
	36.11
	35.34
	1.02

	8mg, Hsyu_1994
	225.00
	283.44
	0.79
	40.00
	30.58
	1.31

	0.15mg/kg, Pritchard_1992
	209.27
	293.27
	0.71
	32.24
	32.90
	0.98

	24mg, Vandenberg_2000
	885.10
	1193.50
	0.74
	94.60
	111.62
	0.85

	IV

	8mg, Colthup_b1991
	246.50
	377.53
	0.65
	83.40
	167.77
	0.50

	8mg, Hsyu_1994
	313.00
	377.38
	0.83
	136.00
	171.24
	0.79

	8mg, Ashforthi_1994
	257.00
	382.68
	0.67
	199.00
	265.94
	0.75

	0.15mg/kg, Pritchard_b1992
	464.04
	492.05
	0.94
	170.00
	230.66
	0.74


Abbreviations: Obs, observed; Pred, predicted; IV, intravenous; AUC0–∞, the area under the plasma concentration vs. time curve (time 0–infinity); Cmax, max. systemic drug concentration; PK: Pharmacokinetics
Note: : Observed: the observed value of ondansetron concentration in clinical study; Predicted: the predicted value of ondansetron concentration in PBPK model

Supplemental Table S11 AUC and Cmax values of ondansetron in peripheral venous blood-plasma, heart-tissue, heart-intracellular
	Dose
	AUC0–∞ (ng/mL·h)
	ratio
	Cmax
	ratio

	
	Peripheral venous blood-plasma
	Heart-tissue
	Heart intracellular
	
	Peripheral venous blood-plasma
	Heart-tissue
	Heart intracellular
	

	IV

	4 mg
	278.43
	355.59
	383.20
	1.38
	201.67
	427.41
	460.73
	2.28

	8 mg
	556.86
	711.18
	766.40
	1.38
	403.33
	854.81
	921.47
	2.28

	0.15 mg/kg
	557.04
	711.18
	766.40
	1.38
	392.3
	825.2
	889.57
	2.27

	Oral

	8 mg
	433.9
	561.82
	605.42
	1.40
	48.05
	80.25
	86.47
	1.80


Note: 
Abbreviations: AUC0–∞, the area under the plasma concentration vs. time curve (time 0–infinity); Cmax, max, systemic drug concentration; IV: intravenous


[image: C:/Users/15106/Desktop/昂丹司琼/Faers/文章图片/TTO诱发时间.tifTTO诱发时间]
Supplemental Fig. S1 TTO of 5-HT3RAs-related cardiac AEs
Abbreviations: TTO: time-to-onset; 5-HT3RAs: 5-HT3 receptor antagonists; AEs: adverse events
Note: The pie chart on the left shows the proportional distribution of all TTO, while the right side one indicates the specific distribution of TTO within 30 days
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Supplemental Fig. S2 Results of sensitivity analyses (A) exclude the diagnosis of heart disease (B) exclude the diagnosis of electrolyte imbalance
Abbreviations: "a" represents the reports number of cardiac AEs associated with 5-HT3RA; "b" represents the reports number of 5-HT3RA AEs other than cardiac AEs; ROR: reporting odds ratio; PT: preferred term: CI: confidence interval
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[bookmark: OLE_LINK1]Supplemental Fig. S3 Results of gender differences between females and males of ondansetron
Abbreviations: ROR: reporting odds ratio; PT: preferred terms
Note: Each dot represents the combination of ondansetron with an adverse event. Red circles mark possible AE signals in female patients, while blue circles represent possible AE signals in male patients. The Fig. particularly highlights the PT names of AE signals that are significant at both Log2 (ROR) and -Log10 (adjusted P-value) values.
For reported counts a ≥ 3, c≥ 3, if the lower limit of ROR 95% CI exceeded 1, suggesting a higher likelihood of reporting specific adverse events in females than males. Higher ROR values indicate a stronger association between female patients and adverse events. Conversely, ROR values below 1 with the upper limit of the 95% CI also below 1 indicated a greater likelihood of male patients reporting the adverse event, with smaller ROR values indicating a stronger association with males（The raw data for their calculations can be found in Supplemental Table S8）

Supplemental Fig. S4 Comparison of predicted and observed plasma concentration-time profile in healthy subjects after intravenous or oral application of ondansetron
Note: Black line, predicted line of PBPK model; Gray shadow, 90% model prediction interval; Dot, observed value of ondansetron in different study
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