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Pruritus commonly occurs in patients with choles-
tatic liver diseases. Pruritus that is refractory to phar-
macological treatment may be an indication for liver 
transplantation [1–3]. Pathogenesis of hepatic pruritus 
is still not fully understood. However, it is probably asso-
ciated with the accumulation of pruritogens in plasma 
and other tissues as a result of cholestasis [4] (bile salts, 
bile acids, progesterone metabolites, lysophosphatidic 
acid, endogenous opioids [1]).

Pruritus caused by cholestasis is a challenging prob-
lem to manage, and conventional antipruritic treat-
ments often lack efficacy. Both the European Associa-
tion for the Study of the Liver (EASL) and the American 
Association for the Study of Liver Diseases (AASLD) 
recommend step therapy for pruritus associated with 
cholestasis [2, 3]. The first-line treatment is pharma-
cological (anion-exchange resins (cholestyramine), ri-
fampicin, naltrexone, sertraline). For patients who are 
resistant to pharmacological therapy, more invasive ap-
proaches should be considered such as extracorporeal 
albumin dialysis, plasmapheresis, and bile duct drainage 
[2, 3]. Upon inefficacy of all the above-mentioned treat-
ments, liver transplantation may become a solution 
[1–3]. 

The Molecular Adsorbents Recirculating System 
(MARS®) is an extracorporeal albumin dialysis treat-
ment that aims to clear the blood of metabolic waste 
products normally metabolized by the liver. It can be 
used for the removal of bilirubin, bile acids, and other 
toxins, which accumulate in the blood of liver failure 
patients waiting for liver transplantation [5], or it can 
be a supportive treatment of cholestasis [6]. The MARS 
procedure has been described in detail elsewhere [7–9].

In September 2019 we retrospectively reviewed 
records of patients treated at the Aarhus University 
Hospital in Denmark for refractory pruritus to identify 
patients qualified for MARS treatment. Upon identifica-
tion, medical records of the patients were reviewed for 
age, gender, disease history, and pharmacological treat-
ment history. The intensity of pruritus was assessed by 
a visual analogue scale (VAS), before and after each 
treatment, ranging from 0 (no pruritus) to 10 (unbear-
able pruritus). 

We identified 6 cases of patients treated with MARS 
for refractory pruritus. The mean age of the patients 
was 51 years (range: 42–77 years). All patients were 
female. Five of them suffered from primary biliary chol-
angitis and 1 had genetic cholestasis. Before albumin 
dialysis all patients (n = 6) were treated according to 
step therapy without satisfactory effect, defined as 
a failure to respond to 3 separate therapeutic agents. 
Cholestyramine was taken by 5 (83%) patients because 
anion-exchange resins are the first line of treatment. 
Rifampicin was taken by all the patients. Four patients 
were taking phenobarbital. Opiate receptor antagonists 
were taken by 1 patient. Upon failure of pharmacolog-
ical treatment, patients were offered albumin dialysis. 

MARS therapy was well tolerated in all patients, 
and no side effects were observed. There were no sig-
nificant haemodynamic changes or bleeding events 
during dialysis. All but 1 patient experienced improve-
ment after the first MARS treatment. The duration 
of relief ranged from 1 month to 7 months after the 
first MARS treatment, from 2 weeks to 3 months af-
ter the second MARS treatment, and from no effect to  
2 months after the third MARS treatment. Three patients 
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Figure 1. Intensity of pruritus assessed by visual analogue scale (VAS) before and after treatment with 
MARS. The results of the VAS analysis in all patients (A) and changes of VAS scores in specific patients (B)

underwent liver transplantation, and for these patients 
the MARS treatment extended the time to orthotopic 
liver transplantation (OLTx) on average by 12 months  
(14.5 months, 8.5 months, and 13 months, respectively). 
One patient could not undergo OLTx due to advanced 
age, and 2 patients did not need OLTx. One of them 
restarted pharmacotherapy after the first MARS treat-
ment due to mild itching, which was enough to achieve 
clinical improvement in intensity of pruritus, and the 
second patient is free from pruritus after a third MARS 
treatment (which was applied in December 2019, and 
relief lasts until now – 20th February 2020). In this case, 
after repeated MARS treatment, the need of liver trans-
plant for patient number 1 has been postponed for al-
most 2 years due to tolerated intensity of pruritus. 

Albumin dialysis decreased VAS score. Analysis of 
variance (mixed-effect paired analysis) revealed sig-
nificant results between groups (p < 0.001). The first 
MARS treatment improved VAS with a mean differ-
ence of –6.1 (95% CI (confidence interval) –9.1 to –3.1;  
p < 0.001). The second MARS treatment improved VAS 
with a mean difference of –5.8 (95% CI: –9.4 to –2.1; 
p = 0.002). The third MARS treatment improved VAS 
with a mean difference of –5.9 (95% CI: –9.5 to –2.2;  
p = 0.001). The mean duration of acceptable relief in pa-
tients after the first MARS treatment was 3.92 months. 
The results of the VAS analysis and changes of VAS 
scores in specific patients are presented in Figure 1. 

In the presented case series, we report our experience 
in the management of intractable pruritus with the Mo-

lecular Adsorbent Recirculating System, assessing its ef-
ficacy and safety. Therapy resulted in a significant reduc-
tion in the severity of pruritus, and clinical improvement 
of symptoms was confirmed by changes of VAS. Albumin 
dialysis in these cholestatic patients was a symptomatic 
approach because the underlying disorders were not re-
versed by the medical treatment. Although MARS treat-
ment is an invasive procedure, according to recommen-
dations it should be considered as a therapeutic option 
before referring a patient for liver transplantation.

The MARS procedure seems to be an effective op-
tion for patients with pruritus of cholestasis, who do 
not respond to other therapeutic methods. Repeated 
MARS can provide relief from pruritus from a few weeks 
to several months and thus can successfully be used as 
a supportive therapy until liver transplantation (bridge-
to-transplant). Further well-designed prospective stud-
ies are warranted to confirm the effectiveness of MARS 
treatment in patients with cholestasis.
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