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Supplementary Tables S1- S6 

Table S1 Trial part 1: adjusted geometric means, geometric mean ratios and 90% confidence intervals (CI) for urinary pharmacokinetic parameters of digoxin, furosemide, metformin and rosuvastatin administered as a cocktail with and without the inhibitor rifampin

	Endpoint
	Test
	Reference
	Ratio T/R
	90% CI
	gCV1

	
	Cocktail + Rifampin
	Cocktail alone
	
	
	

	
	N
	Adj. gMean
	N
	Adj. gMean
	[%]
	[%]
	[%]

	
	Digoxin

	CLR,0-36 [mL/min]
	12
	131.23
	12
	145.97
	89.90
	(82.09; 98.46)
	13.0

	fe0-36 [%]
	12
	30.82
	12
	26.00
	118.51
	(105.02; 133.73)
	17.3

	
	Furosemide

	CLR,0-24 [mL/min]
	12
	110.38
	12
	103.28
	106.88
	(98.24; 116.27)
	12.0

	fe0-24 [%]
	12
	46.09
	12
	35.31
	130.53
	(117.10; 145.50)
	15.5

	
	Metformin

	CLR,0-24 [mL/min]
	12
	529.75
	12
	563.97
	93.93
	(85.32; 103.42)
	13.7

	fe0-24 [%]
	12
	59.84
	12
	58.65
	102.03
	(90.48; 115.05)
	17.2

	
	Rosuvastatin

	CLR,0-36 [mL/min]
	11
	250.12
	12
	197.70
	126.52
	(110.47; 144.89)
	18.8

	fe0-36 [%]
	12
	22.04
	12
	4.51
	489.31
	(412.67; 580.18)
	24.6


1within-subject geometric coefficient of variation


Table S2  Trial part 1: adjusted geometric means, geometric mean ratios and 90% confidence intervals (CI) for urinary pharmacokinetic parameters of digoxin, furosemide, metformin and rosuvastatin administered as a cocktail with and without the inhibitor verapamil

	 Endpoint
	Test
	Reference
	Ratio T/R
	90% CI
	
	gCV1

	
	Cocktail + verapamil
	Cocktail alone
	
	
	
	

	
	N
	Adj. gMean
	N
	Adj. gMean
	[%]
	[%]
	
	[%]

	
	
	Digoxin

	CLR,0-36 [mL/min]
	12
	148.10
	12
	145.97
	101.46
	(92.64; 111.12)
	
	13.0

	fe0-36 [%]
	12
	27.17
	12
	26.00
	104.47
	(92.58; 117.89)
	
	17.3

	
	
	Furosemide

	CLR,0-24 [mL/min]
	12
	109.75
	12
	103.28
	106.27
	(97.69; 115.61)
	
	12.0

	fe0-24 [%]
	12
	34.64
	12
	35.31
	98.09
	(88.00; 109.34)
	
	15.5

	
	
	Metformin

	CLR,0-24 [mL/min]
	12
	539.99
	12
	563.97
	95.75
	(86.97; 105.42)
	
	13.7

	fe0-24 [%]
	12
	45.92
	12
	58.65
	78.30
	(69.44; 88.29)
	
	17.2

	
	
	Rosuvastatin

	CLR,0-36 [mL/min]
	12
	195.71
	12
	197.70
	99.00
	(86.81; 112.89)
	
	18.8

	fe0-36 [%]
	12
	4.99
	12
	4.51
	110.73
	(93.39; 131.30)
	
	24.6


1within-subject geometric coefficient of variation



Table S3 Trial part 2: adjusted geometric means, geometric mean ratios and 90% confidence intervals (CI) for urinary pharmacokinetic parameters of digoxin, furosemide, metformin and rosuvastatin administered as a cocktail with and without the inhibitor cimetidine

A
	Endpoint
	Test
	Reference
	Ratio T/R
	90% CI
	gCV1

	
	Cocktail + cimetidine
	Cocktail alone
	
	
	

	
	N
	Adj. gMean
	N
	Adj. gMean
	[%]
	[%]
	[%]

	
	Digoxin

	CLR,0-36 [mL/min]
	15
	128.34
	13
	144.20
	89.00
	(76.48; 103.58)
	21.1

	fe0-36 [%]
	15
	30.23
	13
	28.18
	107.25
	(91.98; 125.07)
	21.9

	
	Furosemide

	CLR,0-24 [mL/min]
	15
	98.59
	12
	97.35
	101.27
	(88.34; 116.09)
	15.5

	fe0-24 [%]
	15
	38.26
	12
	37.42
	102.24
	(87.72; 119.18)
	17.5

	
	Metformin

	CLR,0-24 [mL/min]
	13
	393.72
	11
	534.29
	73.69
	(64.88; 83.70)
	17.3

	fe0-24 [%]
	14
	57.76
	11
	64.42
	89.66
	(77.98; 103.09)
	19.3

	
	Rosuvastatin

	CLR,0-36 [mL/min]
	15
	154.35
	13
	168.58
	91.56
	(78.46; 106.85)
	21.6

	fe0-36 [%]
	15
	5.76
	13
	5.94
	97.00
	(80.62; 116.70)
	25.3




B
	Endpoint
	Test
	Reference
	Ratio T/R
	90% CI
	gCV1

	
	Metformin + cimetidine
	Metformin alone (500 mg)
	
	
	

	
	N
	Adj. gMean
	N
	Adj. gMean
	[%]
	[%]
	[%]

	
	Metformin

	CLR,0-24 [mL/min]
	15
	350.40
	15
	540.16
	64.87
	(58.27; 72.23)
	17.3

	fe0-24 [%]
	15
	40.67
	15
	42.81
	94.99
	(84.26; 107.08)
	19.3


1within-subject geometric coefficient of variation



Table S4 Trial part 3: adjusted geometric means, geometric mean ratios and 90% confidence intervals (CI) for the urinary pharmacokinetic parameters of digoxin, furosemide, metformin and rosuvastatin administered as a cocktail with and without the inhibitor probenecid

A
	Endpoint
	Test
	Reference
	Ratio T/R
	90% CI
	gCV1

	
	Cocktail + probenecid
	Cocktail alone
	
	
	

	
	N
	Adj. gMean
	N
	Adj. gMean
	[%]
	[%]
	[%]

	
	Digoxin

	CLR,0-36 [mL/min]
	15
	129.33
	16
	129.17
	100.13
	(94.13; 106.51)
	9.4

	fe0-36 [%]
	15
	23.23
	16
	23.21
	100.07
	(92.71; 108.02)
	11.7

	
	Furosemide

	CLR,0-24 [mL/min]
	15
	27.13
	16
	103.16
	26.30
	(22.70; 30.46)
	24.5

	fe0-24 [%]
	15
	25.60
	16
	35.89
	71.33
	(62.43; 81.49)
	22.2

	
	Metformin

	CLR,0-24 [mL/min]
	15
	557.41
	16
	568.12
	98.11
	(90.08; 106.87)
	13.0

	fe0-24 [%]
	15
	56.69
	16
	57.61
	98.40
	(92.34; 104.86)
	9.7

	
	Rosuvastatin

	CLR,0-36 [mL/min]
	12
	35.60
	16
	163.90
	21.72
	(19.55; 24.13)
	13.8

	fe0-36 [%]
	12
	2.47
	16
	4.69
	52.57
	(46.57; 59.34)
	15.6




B
	  Endpoint
	Test
	Reference
	Ratio T/R
	90% CI
	gCV1

	
	Furosemide + probenecid
	Furosemide (40 mg)
	
	
	

	
	N
	Adj. gMean
	N
	Adj. gMean
	[%]
	[%]
	[%]

	
	Furosemide

	CLR,0-24 [mL/min]
	15
	24.42
	16
	100.28
	24.35
	(21.02; 28.21)
	24.5

	fe0-24 [%]
	15
	31.01
	16
	42.37
	73.19
	(64.06; 83.62)
	22.2


1within-subject geometric coefficient of variation


TABLE S5  Summary of interaction effects based on fold-change of geometric mean ratios
	Combination
	Rifampin
	Verapamil
	Cimetidine
	Probenecid

	„fold change of“ AUC0-tz

	Cocktail
	
	
	
	

	
	Digoxin
	1.31
	1.01
	1.26
	1.07

	
	Furosemide
	1.20
	0.94
	1.01
	2.72

	
	Metformin
	1.09
	0.83
	1.31
	1.01

	
	Rosuvastatin
	3.48
	1.13
	1.07
	2.23

	Therapeutic Doses
	
	
	
	

	
	Furosemide
	---
	---
	---
	3.03

	
	Metformin
	---
	---
	1.51
	---

	„fold change of“ Cmax

	Cocktail
	
	
	
	

	
	Digoxin
	2.18
	1.22
	1.22
	0.87

	
	Furosemide
	1.35
	0.95
	1.05
	1.23

	
	Metformin
	1.12
	0.80
	1.23
	1.01

	
	Rosuvastatin
	11.25
	1.15
	1.17
	4.28

	Therapeutic Doses
	
	
	
	

	
	Furosemide
	---
	---
	---
	1.47

	
	Metformin
	---
	---
	1.41
	---

	„fold change of“ CLR

	Cocktail
	
	
	
	

	
	Digoxin
	0.90
	1.01
	0.89
	1.00

	
	Furosemide
	1.07
	1.06
	1.01
	0.26

	
	Metformin
	0.94
	0.96
	0.74
	0.98

	
	Rosuvastatin
	1.27
	0.99
	0.92
	0.22

	Therapeutic Doses
	
	
	
	

	
	Furosemide
	---
	---
	---
	0.24

	
	Metformin
	---
	---
	0.65
	---



Key:
Green: Interaction expected from literature achieved
Blue: No/minimal interaction expected from literature
Purple: New interaction finding
Black: no effect or no literature data available for comparison
Bold type: Effect present
Criterion for relevant effects: geometric mean ratio  ≤0.80 or ≥1.25





Table S6: Summary of plasma concentrations of the transporter inhibitors* 
*The planned times displayed in the tables refer to administration of the cocktail/reference drug in Tables S6 A, B, and C 

Table S6 A: Summary of verapamil and rifampicin plasma concentrations 
	Verapamil 1 h prior to cocktail
	Verapamil plasma concentrationsa [μg/L]

	
	Planned times [h]

	
	0.333
	0.667
	1

	N
	12
	12
	12

	gMean
	93.7
	85.0
	81.8

	gCV [%]
	45.7
	40.3
	38.6

	
	
	
	

	Rifampin together with cocktail
	Rifampin plasma concentrationsb [mg/L]

	
	Planned times [h]

	
	2
	3
	4

	N
	12
	12
	12

	gMean
	8.81
	7.76
	6.72

	gCV [%]
	11.4
	9.60
	8.32


aCalibration range: 6.00 to 600 µg/L; precision (CV): 1.01 
to 4.37%; accuracy (relative error): -0.80 to -6.11%.
bCalibration range: 0.0500 to 20.0 mg/L; precision (CV): 
1.42 to 3.27%; accuracy (relative error): -6.25 to -12.00%.  

Table S6 B: Summary of cimetidine plasma concentrations

	Cimetidine 1h prior to cocktail
	Cimetidine plasma concentrationsc [μg/L]

	
	Planned times [h]

	
	-2
	0.333
	0.667
	1
	1.5
	2
	2.5
	3

	N
	--
	15
	15
	15
	15
	15
	15
	15

	gMean
	--
	1230
	1360
	1330
	1300
	1210
	1120
	1040

	gCV [%]
	--
	62.6
	46.7
	43.5
	33.6
	28.3
	21.1
	26.2

	
	
	
	
	
	
	
	
	

	Cimetidine 1 h prior to metformin
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	-2
	0.333
	0.667
	1
	1.5
	2
	2.5
	3

	N
	--
	15
	15
	15
	15
	15
	15
	15

	gMean
	--
	1140
	1220
	1250
	1300
	1240
	1150
	993

	gCV [%]
	--
	51.6
	42.3
	51.5
	49.1
	36.1
	29.4
	30.4


cCalibration range: 2.00 to 1000 µg/L; precision (CV): 4.65 to 10.37%; accuracy 
(relative error): -6.00 to 2.40%.





Table S6 C: Summary of probenecid plasma concentrations


	Probenecid 1 h prior to cocktail
	Probenecid plasma concentrationsd [nmol/L]

	
	Planned times [h]

	
	2
	3
	4

	N
	15
	15
	15

	gMean
	379000
	358000
	337000

	gCV [%]
	18.7
	21.6
	21.6

	
	
	
	

	Probenecid 1 h prior to furosemide
	Probenecid plasma concentrations [nmol/L]

	
	Planned times [h]

	
	2
	3
	4

	N
	15
	15
	15

	gMean
	378000
	374000
	356000

	gCV [%]
	23.4
	18.7
	21.3


dCalibration range: 3500 to 1400000 nmol/L; precision 
(CV): 2.91 to 10.74%; accuracy (relative error): -4.95 to -1.50%.
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