

	
	placebo (n = 16)
	metformin (n = 16)
	

	Sex, male/female
	9/7 
	8/8
	p = 1.00

	Age, years
	57 ±9 
	60 ±10
	p = 0.36

	Height, cm
	172 ±8
	173 ±9
	p = 0.73

	Weight, kg
	81 ±18
	79 ±25
	p = 0.77

	BMI, kg m-2
	27.3 ±5
	25.9 ±6
	p = 0.90

	Child-Pugh score 
	7.2 ±1.7
	7.3 ±1.7
	p = 0.92

	Child class, A/B/C
	7/6/3
	7/6/3
	p = 1.00

	MELD score
	12.1 ±4.3
	11.3 ±4.4
	p = 0.60

	Cirrhosis aetiology, n
	
	
	

	     Alcohol
	7
	10
	p = 0.48

	     Hepatitis C
	2
	0
	p = 0.48

	     AIH
	2
	1
	p = 1.00

	     PBC
	2
	1
	p = 1.00

	     PSC
	1
	0
	p = 1.00

	     NASH
	1
	2
	p = 1.00

	     Cryptogenic
	0
	1
	p = 1.00

	Variceal status, n
	
	
	

	     Grade 0
	1
	4
	p = 0.33

	     Grade 1
	3
	3
	p = 1.00

	     Grade 2
	9
	7
	p = 0.72

	     Grade 3
	3
	2
	p = 1.00

	Previous episodes of, n  
	
	
	

	     Variceal bleeding
	11
	10
	p = 1.00

	     Hepatic encephalopathy
	6
	4
	p = 0.70

	     Ascites
	11
	9
	p = 0.72

	     SBP
	2
	0
	p = 0.48

	Diabetes status, n
	
	
	

	     Type 2 diabetes mellitus
	2
	2
	p = 1.00

	Biochemical characteristics
     Glucose (fasting), mmol/l    
     eGFR, ml/min 
     Albumin, g/l
     CRP, mg/l
     ALAT, U/l
     INR
     Thrombocytes
     Hemoglobin, mmol/l
     Bilirubin, µmol/l
	
7.3 ±3.2
81 ±16 
30 ±6
9 ±7
40 ±27 
1.3 ±0.2
124 ±55
7.4 ±1.0
28 ±17  
	
7.1 ±1.6
83 ±16
30 ±5
12 ± 9
39 ±21
1.3 ±0.2
163 ±105
7.5 ±1.5
24 ±20
	
p = 1.00
p = 0.69
p = 0.92
p = 0.22
p = 0.88
p = 0.66
p = 0.19
p = 0.37
p = 0.53

	
	
	
	



Table 1. Baseline patient characteristics. 
Baseline data are shown as means ±SD and numbers (n) for the two groups. Students t-test and Ficher’s exact test were performed to test for differences between groups. Abbreviations: BMI = body mass index, MELD = model for end-stage liver disease, AIH = autoimmune hepatitis, PBC = primary biliary cirrhosis, PSC = primary sclerosing cholangitis, NASH = non-alcoholic steatohepatitis, SBP = spontaneous bacterial peritonitis, eGFR = estimated glomerular filtration rate, CRP = C-reactive protein, ALAT = alanine aminotransferase, and INR = international normalized ratio.






	
	
	 placebo (n = 15)
	
	
	
	 metformin (n = 16)
	

	
	baseline
	90 min
	Δ (95% CI)
	
	baseline
	90 min
	Δ (95% CI)
	    time x group 

	Hepatic pressures 
	
	
	
	
	
	
	
	

	  WHVP, mmHg
	26.7 ±8.8
	27.2 ±10.5
	0.5 (-1.3; 2.3)
	
	26.2 ±8.7
	22.3 ±8.7
	-3.9 (-1.2; -6.5)
	     p = 0.008

	  FHVP, mmHg
	6.8 ±3.1
	6.4 ±2.6
	-0.4 (-1.2; 0.4)
	
	7.8 ±4.8
	6.8 ±4.0
	-1.0 (-2.4; 0.4)
	     p = 0.44

	  HVPG, mmHg
	19.9 ±7.7
	20.8 ±9.4
	0.9 (-1.0; 2.7)
	
	18.4 ±6.6
	15.5 ±7.0
	-2.9 (-0.7; -5.1)
	     p = 0.009

	Hepatic functions               
	
	
	
	
	
	
	
	

	  Intrinsic ICG clearance, ml min-1
	296 ±344
	279 ±322
	-17 (-32; - 2)
	
	345 ±213
	337 ±206
	-7 (-23; 9)
	     p = 0.93

	  ICG fractional clearance, %
	30 ±22
	30 ±24
	0 (-3; 3)
	
	33 ±18
	34 ±21
	1 (-2; 3)
	     p = 0.92

	  O2 uptake, mmol min-1
	2.52 ±0.9
	2.45 ±0.8
	-0.07 (-0.3; 0.2)
	
	2.56 ±1.0
	2.51 ±1.0
	-0.05 (-0.5; 0.4)
	     p = 0.36

	  HSR, dyne seconds cm-5
	1348 ±685
	1440 ±736
	92 (-210; 393)
	
	1289 ±826
	1146 ±1121 
	-143 (-436; 149)
	     p = 0.24

	Hepatic blood flow               
	
	
	
	
	
	
	
	

	  Plasma flow, ml min-1
	941 ±526
	899 ±497
	-42 (-135; 50)
	
	870 ±397
	910 ±515
	40 (-65; 144)
	     p = 0.22

	  Blood flow, ml min-1
	1375 ±757
	1307 ±688
	-68 (-202; 66)
	
	1328 ±627
	1386 ±805
	58 (-103; 279)
	     p = 0.20

	Systemic hemodynamics 
	
	
	
	
	
	
	
	

	  SBP, mmHg 
	135.1 ±31
	134.9 ±27
	-0.2 (-5.8; 6.2)
	
	131.5 ±21
	130.5 ±20
	-1.0 (-3.6; 1.6)
	     p = 0.79

	  DBP, mmHg
	78.2 ±15
	78.6 ±15
	-0.4 (-4.3; 3.5)
	
	79.6 ±11
	78.3 ±9
	-1.3 (-5.0; 2.2)
	     p = 0.48

	  Heart rate, beats min-1

	79.0 ±16
	76.6 ±16
	-2.4 (-10.1; 5.3)
	
	82.4 ±15
	84.0 ±17
	1.6 (-3.0; 6.2)
	     p = 0.34



Table 2. Hepatic and systemic hemodynamics. 
The mean ± SD values are shown for hepatic and systemic hemodynamic parameters at baseline and 90 minutes following 1000 mg metformin or placebo consumption. The mean difference is shown as Δ with a 95% confidence interval for each group. ICG measurements were successfully performed in n = 14 placebo and 15 metformin. Two-way repeated measure ANOVA analysis was used to test for group x time interactions. WHVP = wedged hepatic venous pressure, FHVP = free hepatic venous pressure, HVPG = hepatic venous pressure gradient, ICG = indocyanine green dye, HSR = hepatic sinusoidal resistance, SBP = systolic blood pressure, DBP = diastolic blood pressure.  


























	
	
	placebo (n=16)
	
	
	
	metformin (n=16)
	
	

	
	baseline
	90 min
	Δ [95% CI]
	
	baseline
	90 min
	Δ [95% CI]
	time x group

	IL-1β, pg/mL
	0.03 ±0.5
	0.07 ±0.8
	0.04 [-0.01; 0.09]
	
	0.05 ±0.1
	0.05 ±0.1
	0.0 [-0.02; 0.02]
	p = 0.15

	IL-6, pg/mL
	2.7 ±2.1
	4.1 ±3.1
	1.4 [0.2;2.6]
	
	3.0 ±2.6
	3.7 ±3.1
	0.7 [0.1; 1.3]
	p = 0.33

	TNF-α, pg/mL
	1.9 ±0.7
	2.2 ±1.0
	0.3 [-0.3; 0.9]
	
	1.7 ±0.5
	1.8 ±0.6
	0.1 [-0.1; 0.3]
	p = 0.36

	TGF-β, ng/mL
	8.0 ±3.7
	6.5 ±3.2
	-1.5 [-2.7; -0.3]
	
	9.9 ±5.5
	8.9 ±5.1
	-1.0 [-1.8; -0.2]
	p = 0.48



Table 3. Inflammatory markers. 
The mean hepatic vein concentration ± SD of IL-1β, IL-6, TNF-α and TGF- β are shown at baseline and 90 min following consumption of 1000 mg metformin or placebo. The mean difference is shown as Δ with a 95% confidence interval for each group. Two-way repeated measure ANOVA analysis was used to test for group x time interactions.
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