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Fig S1. Association between systemic midazolam clearance and (a) 4βOHC concentrations, and (b) 4βOHC/C in normal- to overweight individuals (n=18). Association between systemic midazolam clearance and (c) 4βOHC concentrations, and (d) 4βOHC/C in patients with obesity (n=78). Spearman’s rho (ρ) is the correlation coefficient, and the p value is from the Spearman rank correlation analysis 
Abbreviations: 4βOHC, 4-beta hydroxycholesterol; 4βOHC/C, 4-beta hydroxycholesterol/cholesterol ratio
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Fig. S2. Association between clearance intrinsic for midazolam 1’-hydroxylation in human liver microsomes and (a) systemic midazolam clearance (n=36), and (b) hepatic CYP3A4 expression (n=36). Spearman’s rho (ρ) is the correlation coefficient, and the p value is from the Spearman rank correlation analysis
Abbreviations: CLint,u, clearance intrinsic, unbound; CYP, cytochrome P450; HLM, human liver microsomes
Table S1. CYP3A metrics in the two study groups. Data are presented as median [IQR]. 
	
	Patients with obesity
n=78
	Normal- to overweight individuals
n=18

	Absolute bioavailability (%) a
	22
[12, 29]
	7.8
[5.7, 11]

	Systemic clearance (L/h) a
	24
[18, 31]
	15
[11, 23]

	Apparent oral clearance (L/h) a
	134
[93, 173]
	185
[145, 243]

	4βOHC (ng/mL)
	9.7
[7.1, 12]
	18
[12, 23]

	Hepatic CYP3A4 (fmol/µg protein)  b
	21
[17, 25]
	26
[21, 28]

	CLint,u HLM (µL/min/mg protein)  c
	39
[26, 54]
	51
[39, 71]

	Intestinal CYP3A4 (fmol/µg protein) d
	13
[9.8, 18]
	NA

	CLint,u HIM (µL/min/mg protein) e
	31
[23, 37]
	NA


 Abbreviations: CLint,u, clearance intrinsic unbound; CYP, cytochrome P450; HIM, human intestinal microsomes; HLM, human liver microsomes; 4βOHC, 4β-hydroxycholesterol
a Midazolam population pharmacokinetic model derived parameters
b Only available in 56 individuals (obesity).
c Only available in 36 individuals (obesity).
d Only available in 37 individuals (obesity).
e Only available in 20 individuals (obesity).

[image: ]Fig. S3. CYP3A4 metrics before and after three weeks of LED. Boxplot with individual points of (a) 4βOHC concentrations (n=96), (b) systemic midazolam clearance (n=92), and (c) midazolam absolute bioavailability (n=92) in patients with severe obesity. Wilcoxon signed-rank test was used to compare change from week 0 to week 3
Abbreviations: 4βOHC, 4-beta hydroxycholesterol


[image: ]Fig. S4. CYP3A4 metrics and 4βOHC/C. Association between (a) systemic midazolam clearance and 4βOHC/C (n=92), (b) hepatic CYP3A4 expression and 4βOHC/C (n=56), (c) clearance intrinsic for midazolam 1’-hydroxylation in human liver microsomes and 4βOHC/C (n=36), (d) midazolam absolute bioavailability and 4βOHC/C (n=92), (e) jejunum CYP3A4 expression and 4βOHC/C (n=37), and (f) clearance intrinsic for midazolam 1’-hydroxylation in human intestinal microsomes and 4βOHC/C (20). Spearman’s rho (ρ) is the correlation coefficient, and the p value is from the Spearman rank correlation analysis.
Abbreviations: CLint,u, clearance intrinsic, unbound; CYP, cytochrome P450; HIM, human intestinal microsomes; HLM, human liver microsomes; 4βOHC/C, 4-beta hydroxycholesterol/cholesterol ratio

[image: ]Fig. S5.  Clinical variables and 4βOHC/C. Association between (a) BMI and 4βOHC/C (n=96), (b) NAFLD liver fat score and 4βOHC/C (n=95), and (c) high-sensitivity C-reactive protein and 4βOHC/C (n=96). Spearman’s rho (ρ) is the correlation coefficient, and the p value is from the Spearman rank correlation analysis
Abbreviations: BMI, body mass index; hs-CRP, high-sensitivity C-reactive protein; NAFLD, non-alcoholic fatty liver disease; 4βOHC/C, 4-beta hydroxycholesterol/cholesterol ratio
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Fig. S6. 4βOHC and genotype. 4βOHC concentrations in (a) normal- to overweight individuals with CYP3A5 *1/*3 (n=3) or CYP3A5 *3/*3 (n=15) genotype, (b) patients with obesity with CYP3A5 *1/*3 (n=7) or CYP3A5 *3/*3 (n=71) genotype, (c) normal- to overweight individuals with CYP3A4 *1/*1 (n=16) and CYP3A4 *1/*22 (n=2), and (d) patients with obesity CYP3A4 *1/*1 (n=74) and CYP3A4 *1/*22 (n=4). Wilcoxon rank-sum test was used to compare the two groups
Abbreviations: CYP, cytochrome P450; 4βOHC, 4-beta hydroxycholesterol

[bookmark: _GoBack][image: ]Fig. S7. CYP3A4 metrics in patients with obesity and normal- to overweight individuals. Boxplot with individual points of (a) 4βOHC concentrations (n=96), (b) systemic midazolam clearance (n=92), and (c) midazolam absolute bioavailability (n=92). Wilcoxon rank-sum test was used to compare the two groups
Abbreviations: 4βOHC, 4-beta hydroxycholesterol
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