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Appendix
Table 2: Multivariable associations between liver parameters (intercept) and possible confounders based on their biologically plausible association like hepatotoxic drugs, co-morbidities and PN in critically ill patients follow between 3 and 10 days. (EXP(estimate)-1)*100 in order to calculate increase or decrease (%).
	
	Estimate (SE)
	 increase/decrease (%)
	t value
	p value

	AST (U/L) (3.81 ± 0.24 U/L)
	
	
	
	

	[bookmark: _Hlk116299085]Duration on ICU (per day)
	-0.041 (0.009)
	-4.0
	-4.377
	<.001

	Acute heart failure vs no acute heart failure
	0.561 (0.128)
	75.2
	4.377
	<.001

	Cumulative dose of paracetamol (per g)
	0.018 (0.004)
	1.8
	4.131
	<.001

	Cumulative dose of amoxicillin/clavulanic acid (per g)
	0.007 (0.005)
	0.7
	1.580 
	0.114

	Cumulative dose of SMT/TMP (per g)
	0.023 (0.010)
	2.3
	2.299
	0.022

	Liver dist at start PN vs no liver dist at start PN
	1.030 (0.106)
	180.1
	9.739
	<.001

	Volume of PN (per L)
	0.132 (0.059)
	14.1
	2.252
	0.025

	BMI (per point)
	-0.013 (0.009)
	-1.3
	-1.574
	0.117

	
	
	
	
	

	ALT (U/L) (4.29 ±  0.24 U/L)
	
	
	
	

	Duration on ICU (per day)
	-0.020 (0.008)
	-2.0
	-2.590
	0.009

	Age (per year)
	-0.005 (0.003)
	-0.5
	-1.660
	0.097

	Cumulative dose of paracetamol (per g)
	0.013 (0.004)
	1.3
	3.700
	<.001

	Cumulative dose of amoxicillin/clavulanic acid (per g)
	0.022 (0.004)
	2.2
	5.530
	<.001

	Volume of PN (per liter)
	0.091 (0.050)
	9.5
	1.860
	0.063

	Acute heart failure vs no acute heart failure
	0.258 (0126)
	29.4
	2.040
	0.043

	Liver dist at start PN vs no liver dist at start PN
	1.090 (0.106)
	197.4
	10.300
	<.001

	
	
	
	
	

	AP (U/L) (4.06 ±  0.08 U/L)
	
	
	
	

	Acute heart failure vs no acute heart failure
	-0.151(0.093)
	-14.0
	-1.620
	0.107

	Duration on ICU (per day)
	0.056 (0.005)
	5.8
	11.100
	<.001

	Liver dist at start PN vs no liver dist at start PN
	0.371 (0.078)
	44.9
	4.760
	<.001

	Cumulative dose of flucloxacillin (per g)
	0.017 (0.004)
	1.7
	4.200
	<.001

	Cumulative dose of amoxicillin/clavulanic acid (per g)
	0.005 (0.003)
	0.5
	1.940
	0.053

	Cumulative dose of paracetamol (per g)
	0.017 (0.002)
	1.7
	6.930
	<.001

	Sepsis/septic shock vs no sepsis/septic shock
	0.281 (0.079)
	32.4
	3.580
	<.001

	Male
	0.125 (0.071)
	13.3
	1.770
	0.077

	Volume of PN (per liter)
	-0.024 (0.033)
	-2.4
	-0.742
	0.458

	
	
	
	
	

	GGT (U/L) (3.41 ± 0.10 U/L)
	
	
	
	

	Sepsis/septic shock vs no sepsis/septic shock
	0.304 (0.129)
	35.5
	2.360
	0.019

	Male
	0.231 (0.115)
	26.0
	2.000
	0.046

	Liver dist at start PN vs no liver dist at start PN
	0.519 (0.125)
	68.0
	4.150
	<.001

	Cumulative dose of SMT/TMP (per g)
	-0.017 (0.009)
	-1.7
	-1.810
	0.071

	Cumulative dose of valproic acid (per g)
	-0.057 (0.041)
	-5.5
	-1.390
	0.164

	Cumulative dose of flucloxacillin (per g)
	0.013 (0.006)
	1.3
	2.230
	0.026

	Cumulative dose of amoxicillin/clavulanic acid (per g)
	0.022 (0.004)
	2.2
	4.930
	<.001

	Cumulative dose of paracetamol (per g)
	0.026 (0.004)
	2.6
	6.760
	<.001

	Duration on ICU (per day)
	0.130 (0.008)
	13.9
	16.200
	<.001

	
	
	
	
	

	INR (-1.01 ± 0.10)
	
	
	
	

	Duration on ICU (per day)
	-0.030 (0.004)
	-3.0
	-8.250
	<.001

	Liver dist at start PN vs no liver dist at start PN
	0.112 (0.047)
	11.9
	2.380
	0.018

	Sepsis/septic shock vs no sepsis/septic shock
	0.217 (0.048)
	24.2
	4.520
	<.001

	BMI (per point)
	0.010 (0.004)
	1.0
	2.620
	0.010

	Cumulative dose of SMT/TMP (per g)
	-0.006 (0.004)
	-0.6
	-1.540
	0.123

	Cumulative dose of amoxicillin/clavulanic acid (per g)
	0.004 (0.002)
	0.4
	2.260
	0.024

	Cumulative dose of paracetamol (per g)
	0.013 (0.002)
	1.3
	7.440
	<.001

	
	
	
	
	

	TB (mg/dL) (0.52 ± 0.05 mg/dL)
	
	
	
	

	Duration on ICU (per day)
	0.019 (0.003)
	1.9
	5.860
	<.001

	Cumulative dose of valproic acid (per g)
	-0.031 (0.020)
	-3.1
	-1.540
	0.125

	Cumulative dose of flucloxacillin (per g)
	0.010 (0.003)
	1.0
	3.840
	<.001

	Cumulative dose of amoxicillin/clavulanic acid (per g)
	0.003 (0.002)
	0.3
	1.680
	0.094

	Cumulative dose of paracetamol (per g)
	-0.009 (0.002)
	-0.9
	-5.540
	<.001

	Liver dist at start PN vs no liver dist at start PN
	0.357 (0.061)
	42.9
	5.770
	<.001

	Sepsis/septic shock vs no sepsis/septic shock
	0.356 (0.063)
	42.8
	5.600
	<.001

	Volume of PN (per liter)
	0.001 (0.021)
	0.1
	0.049
	0.961



Results expressed as estimate, standard error (SE), increase/decrease (%), t-value and p value. Abbreviations: AST aspartate aminotransferase ALT alanine aminotransferase AP alkalic phosphatase GGT gamma-glutamyl transferase INR international normalized ratio TB total bilirubin SMT/TMP sulfamethoxazole/trimethoprim ICU intensive care unit BMI body mass index




Table 3 shows 4 different situations in which the influence of the different confounders is clearly evident. AST has a mean value of 3.81 U/L (estimate) when all confounders were negative. 
Situation 1: A patient with AHF, liver disturbances at start of PN therapy (cause could be AHF or other) treated with 6 gram paracetamol, BMI of 25 at ICU day 3 but who didn’t received amoxicillin/clavulanic acid, SMT/TMP nor  PN. Second situation, same as situation one but treated with 2L PN. Situation 3, same patient as situation 2 but without AHF. Situation 4, same patient as situation 3 but without AHF and no liver test disturbances at start of PN therapy. 

