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ÅDetoxification systems:

Hemodialysis

Hemofiltration

Plasma exchange

Albumin dialysis (MARS)

Prometheus (PSF)

ÅBioartificial systems

ÅHepatocyte transplantation

LIVER SUPPORT SYSTEMS

Nevens & Laleman. Best Practice & Research Clin Gastroenterol 2012



Reich, AASLD 2015



Adsorbers
Activated charcoal and anion exchange resins

Low flow 
Dialysis

Albumin

pump

Blood
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MARS

Albumin circuit

MARS SYSTEM



MARS in AoCLF (HE) III/IV
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Overall  28 days mortality: 
SMT: 39.3 %
SMT + MARS: 41.4 %
Log-rank test: P=0.79

PP population
Overall  28 days mortality: 
SMT: 40 %
SMT + MARS: 41.2 %
Log-rank test: P=0.88
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PROMETHEUS RCT: 90-day survival

Kribben et al. Gastroenterology 2012



Å Open label pilot study: 10 ACLF patients 

Å Treatment schedule: 6 sessions/patient in 10 days;  5% 

albumin as the main replacement fluid (ḙ70% of plasma 

exchanged)

Å Main endpoint: safety

Å Type of ACLF according to the Canonic criteria: ACLF-1 

(n=4), ACLF-2 (n=3), ACLF-3 (n=3). MELD score: 33 

points (IQ: 28-38)

PLASMA EXCHANGE IN ACLF



Cardiac index (L/min/m2) 

Heart rate (bpm)

SV (ml)

SVRI (dyn.s/cm5/m2) 

Mean arterial pressure (mm Hg)

Diastolic blood pressure (mm Hg)

HVPG (mm Hg)

Pre-PE Post-PE

4.3 (3.4-7.0)

71 (65-90)

118 (95-171)

1153 (684-1502)

75 (66-78)

54 (50-65)

23 (17-31)

6.1 (3.5-7.4)

88 (76-105)

123 (83-147)

800 (711-1667)

84 (69-93)

66 (57-71)

21 (19-25)

p

NS 

0.03

NS

NS

NS

0.04

NS

EFFECTS OF PLASMA EXCHANGE ON SYSTEMIC 

AND SPLANCHNIC HEMODYNAMICS  (N=8)



Serum creatinine (mg/dl) 

BUN (mg/dl)

Serum sodium (mEq/L)

Pre-PE Post-PE

1.4 (0.8-2.4) 

38 (32-45)

129 (126-137)

0.9 (0.6-1.1) 

21 (19-24)

135 (125-141)

p

0.065 

0.009

NS 

EFFECTS OF PLASMA EXCHANGE ON 

RENAL AND LIVER FUNCTION

Bilirubin (mg/dL) 

Bile acids (ɛmol/L)

Albumin (g/L)

Prothrombin index (%) 

MELD (points)

CLIF-SOFA (points)

25 (15-28)

112 (35-210)

28 (26-33)

37 (26-39) 

33 (28-38) 

12 (10-14)

13 (10-14)

43 (17-61)

32 (30-36)

36 (31-40)

27 (25-30)

10 (7-13)

<0.001

0.09

NS

NS

0.03

NS



EFFECTS OF PLASMA EXCHANGE 

ON HEPATIC ENCEPHALOPATHY
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Blood leukocyte count (109/L)

C-reactive protein (mg/dL)

Pre-PE Post-PE

7.6 (4.3-18.7)

3.6 (1.3-4.6) 

4.7 (2.7-7.8) 

1.9 (0.9-2.7)

p

0.03 

0.07

EFFECTS OF PLASMA EXCHANGE ON 

SYSTEMIC INFLAMMATORY RESPONSE

Results are shown as median and quartile 1 and 3

Normal C-reactive protein values: < 1 mg/dL



PROBABILITY OF SURVIVAL ACCORDING 

TO THE CLIF-C SCORE
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EFFECTS OF PLASMA EXCHANGE ON SHORT-TERM 

SURVIVAL IN PATIENTS WITH ñACUTE-ON-CHRONIC 

LIVER FAILUREòAT HIGH RISK OF HOSPITAL 

MORTALITY

The ACLF APACHE Trial
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Early transplanted d3-7 ACLF-2 or 3 patients (n=21)

Non- transplanted d3-7 ACLF-2 or 3 patients (n=120)

p<.0001

95.2% (95%CI: 86.1-100)

90.5% (95%CI: 77.9-100)

80.9% 

(95%CI: 64.2-97.7)

23.3% (95%CI: 15.8-30.8)

12.5% (95%CI: 6.3-18.7)

10% 

(95%CI: 4.6-15.4)

28

SURVIVAL IN ACLF 2-3 PATIENTS RECEIVING AND NOT 

RECEIVING EARLY LT (<28 DAYS)

Gustot & Fernandez et al, Hepatology 2015



LIVER TRANSPLANTATION IN ACLF

NARROW WINDOW FOR TRANSPLANTATION

Finkenstedt et al, Liver Transplantation 2013


