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Abstract

Extracorporeal Albumin Dialysis (ECAD) is a therapy option for pruritus in cholestatic liver disease.
The aim was to evaluate the feasibility for ECAD using two different devices. A subgroup with intractable
pruritus of a prospective randomized crossover study in liver patients was analyzed. Randomly subjects
received either MARS™ first and new HepalbinTMCluster12 albumin dialysis (OPAL™) second or vice
versa. Visual Analogue Score, total bile acids as well as albumin binding function were measured before
and after each treatment. 8 subjects suffering from cholestatic liver disease and pruritus were enrolled.
Subjects in both arms were comparable. Albumin dialysis could reduce albumin bound toxins, the binding
function of patient’s albumin improved in OPAL, but not in MARS. Which one of the biomarker changes
are responsible for the improvement of pruritus remains unknown and requires more research. The
procedure was safe in all subjects.

Introduction

Extracorporeal albumin dialysis (ECAD) is a therapy where the dialysis solution is
enriched with human albumin in order to enhance the removal of albumin bound toxins (ABT),
which are thought to play a key role in cholestatic pruritus and other liver decompensations
[1]. ECAD has been shown to be effective and safe in case reports and small clinical trials
outside the United States in relieving medically refractory pruritus in a variety of cholestatic
conditions [2]. In order to maintain an effective concentration gradient for ABT, effective ECAD
requires the use of highly purified albumin in the dialysate. Recently, four experienced liver
centers could show in a prospective randomized cross-over study (EUDAMED: CIV-13-04-
010642) that implementing a new adsorbent (HepalbinTMCluster12) for dialysate albumin
regeneration in the OPAL™ system resulted into a new quality of ECAD by not only removing
ABTs more effectively, but the higher detoxification dose delivered also led to an improvement
of patient’s endogenous albumin binding function [3] measured by Electron Spin Resonance
Spectroscopy (ESR). Although MARS™ has been shown in the past to remove ABTs it had
failed in a past study to improve ESR, which is considered a potential surrogate for survival
[4]. How the performance of the new adsorbent affects effectiveness of pruritus treatment has
not been shown in a larger cohort yet.

Aim
The aim of this sub study of [3] is to demonstrate the feasibility of the new adsorbent
technology to address intractable cholestatic pruritus which was one out of three indications
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for ECAD to enter the study and measure biomarkers correlated
with pruritus as well as the albumin binding function for such
biomarkers.

Patients and Methods

Out of 30 patients screened and enrolled in the OPALESCE
study [3], 8 presented with pruritus as an indication. Patients were
randomized in the study to receive MARS™ on day 1 and OPAL™ on
day 2 or vice versa. The Visual Analogue Scale (VAS) for Pruritus,
Bile Acids and Albumin Binding Function using ESR were measured
before and after each treatment on day 1 and 2. All OPAL™ and all
MARS™ treatments were pooled.

Results

Out of 8 patients 4 had cholestatic liver disease, 3 drug induced
cholestasis and one had secondary sclerosing cholestasis with
pruritus and had failed standard of care. There were no significant
differences between patients initiating with MARS™ and those

with OPAL™ at baseline with respect to MELD, CTP, or VAS scores.
All subject had one evaluable MARS™ and one evaluable OPAL™
treatment, so there were 8 of each with pre/post pruritus VAS
assessment and laboratory values. As observed in studies before,
both methods of ECAD resulted into a significant reduction of total
bile acids (Wilcoxon signed rank test, p<0.01) which was associated
with a reduction of pruritus in 5 (MARS™) and 6 (OPAL™) patients
during a single treatment of 6 hours (no statistics applied), see
Figure 1. The therapy was safe, no severe adverse events related
to the therapy were reported. The ESR detection of improvement
of patient’s albumin binding function for spin labelled lipids (16
doxyl stearate), expressed as patient’s albumin binding efficiency
and detoxification efficacy [4] is shown in Figure 2. As observed
before, in this cohort a single MARSTM therapy did not significantly
improve ESR, although ECAD using the HepalbinTM adsorbents
with a higher capacity for fatty acids resulted in a significant
increase of both ESR parameters, as published before for the
complete study [3].
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Figure 1: The total bile acids before and after each MARS and each OPAL treatment and pre/post bile acid levels
displayed as a box plot for the median, 10%, 25%, 75% and 90™ percentile (left graphs). On the right is the individual
VAS pruritus score for each patient and the pre/post VAS displayed as a box plot for the median, 10%, 25%, 75% and

90™ percentile.
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Figure 2: Binding Efficiency (left) and Detoxification Efficacy (right) measured by ESR before and after OPAL and
MARS. OPAL, but not MARS significantly improved during a single 6 hour therapy.

Discussion

An effect of OPAL™ on pruritus and bile acids as reported for
ECAD repeatedly before could be confirmed. Since recent hypothesis
points at a potential role for autotoxin mediated metabolism of
phospholipids in pruritus pathogenesis albumin binding function
for phospholipids may play a role in the mechanism of action for

ECAD in pruritus. Recently, the group filed for an Investigational
Device Exemption to conduct a trial to confirm this hypothesis.
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