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Cholestatic itch is a disabling symptom that may be
secondary to liver or biliary diseases. Management
of cholestatic pruritus is complex. A systematic re-
view and meta-analysis on the efficacy of treatments
for cholestatic pruritus were performed. PubMed and
Cochrane Library were searched using the algorithm
“(hepatitis OR cholestatic OR liver) AND (pruritus
OR itch) AND (management OR treatment OR treat-
ments)” for 1975-2019. Of the 2,264 articles identi-
fied, 93 were included in a systematic review and 15
in a meta-analysis (studies evaluating pruritus with
a visual analogue scale). Some treatments act by re-
ducing levels of pruritogens in the enterohepatic
cycle, others modify the metabolism or secretion
of these pruritogens, or act on pruritus pathways. A
further possible treatment is albumin dialysis. How-
ever, due to many heterogeneities in the reviewed stu-
dies it is difficult to identify and recommend an opti-
mum treatment. Only 15 studies were included in the
meta-analysis, due to the small number of randomized
studies using a visual analogue scale.
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ruritus is defined as an unpleasant sensory sensation,

which leads to the urge to scratch (1). The Interna-
tional Forum for the Study of Itch (IFSI) has defined 3
groups of chronic pruritus: pruritus on diseased skin,
pruritus on non-diseased skin, and chronic scratch
lesions. Chronic pruritus can also be classified into 6
different categories according to the underlying origin
(dermatological, systemic, neurological, psychologi-
cal/psychosomatic, mixed, and other) (2). Cholestatic
pruritus is considered a systemic pruritus. The exact
physiopathology of cholestatic pruritus is unknown, and
is probably multifactorial. It has been suggested that
circulating and accumulating pruritogens (such as bile
salts, steroid hormones, endogenous opioids, histamine,
and serotonin) can be the cause of cholestatic pruritus
(3). Recently, autotaxin, a lysophosphatidic acid-forming

SIGNIFICANCE

Cholestatic itch is a disabling symptom that may be secon-
dary to liver or biliary diseases. This systemic review on the
treatment of cholestatic pruritus highlighted that the data
are of very low quality and that there is a great hetero-
geneity in treatment approaches. The high diversity in
pathological entities makes it difficult to analyse the treat-
ment of cholestatic pruritus, because the treatment must
be adapted to the aetiology. Guidelines suggest a stepwise
approach to cholestatic itch, but evidence of the effective-
ness of many treatments is lacking. New treatments, such
as fibrates and ileal bile acid transporter inhibitors, are pro-
mising future options.

enzyme, was found to be significantly higher in the serum
of patients with cholestatic pruritus (4-6). The charac-
teristics of cholestatic pruritus are well described. The
itching often starts at the distal part of the limbs, especi-
ally the palms and soles, before it spreads over the rest
of the body, and it has a circadian rthythm (7). Pruritus
appears more frequently in intrahepatic disorders, such
as primary biliary cholangitis (PBC), viral hepatitis,
autoimmune hepatitis (AIH), cholestasis of pregnancy
(ICP) and Alagille syndrome (AS). Pruritus caused by
extrahepatic cholestasis includes primary sclerosing
cholangitis (PSC) or cancer of the head of the pancreas
(8). Pruritus is often the most burdensome symptom in
patients with liver diseases, having a major impact on
their quality of life (9). The management of cholestatic
itch remains difficult, due to insufficient patient informa-
tion and the wide variety of underlying causes, making
it difficult to reach a standard consensus on treatment
(10). Some guidelines concerning its treatment have been
proposed by the IFSI and the European Association for
the Study of the Liver (EASL) (11, 12). However, the
treatment is still debated (7).

The aim of this study was to conduct a systematic
review of the literature and a meta-analysis to evaluate
the effect of systemic treatments on cholestatic pruritus.

MATERIALS AND METHODS

A systematic literature search was performed in January 2020 to
find studies about systemic treatments prescribed for cholestatic
pruritus in humans. Only articles in English were selected. A
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systemic literature search was performed in the databases of
Medline and the Cochrane Library, from 1975 until December
2019. The algorithm used was ((hepatitis OR cholestatic OR liver)
AND (pruritus OR itch) AND (management OR treatment OR
treatments)). Clinical trial and open-label studies (prospective or
retrospective), which evaluated the efficacy of the treatment of
pruritus with an objective scale (visual analogue score or semi-
quantitative scale) were selected. Case reports, book sections,
fundamental studies and publications about topical treatment were
not considered. Articles that did not address the question, were not
sufficiently detailed, or were of too poor quality were excluded.
After removing duplicates, 2 independent authors (CD and NB)
reviewed all titles and abstracts and then reviewed the full text
of the potentially relevant articles. Disagreements were resolved
by consensus or by a third party (EB, LM). In the second stage, a
meta-analysis was performed. The primary outcome was to eva-
luate the effects of systemic treatments on cholestatic itch based
on the improvement in itch score. Only randomized controlled trial
evaluating itch with a visual analogue scale (VAS) 0-100 mm or
0-10 cm were included. The meta-analysis was performed using
Review Manager software (version 5.3; Copenhagen, Denmark:
The Nordic Cochrane Centre, The Cochrane Collaboration, 2014)
with an inverse variance model. Heterogeneity was evaluated
with Cochran’s Q test and the 1% value. In cases of I values higher
than 20%, a random effect model was used. p-values <0.05 were
considered significant. This work was registered in Prospero data
(ID CRD42020166025).

RESULTS

Among the 2,264 articles identified, 2,037 were excluded
after reading the title or abstract, 134 were excluded
after reading the article, and 93 were selected for the
systematic review. The flow chart is presented in Fig. 1.
For the meta-analysis, 14 randomized studies compa-
ring treatments vs placebo were included. The results

2264 Records identified
1110 PubMed
1154 Cochrane Library

2037 Articles excluded after reading title or abstract
1287 Did not address the question

502 Reviews or book sections

202 Cases report

46 Fundamental researchs

227 Articles

134 studies excluded after reading article
27 ltch cited as an adverse event
9 Scantily detailed
88 Duplicate or multiple publication
10 Low methodological quality

|

93 articles included in the
review

78 articles excluded
45 Were not randomized or placebo controlled study
—>| 17 Did not evaluated itch with VAS 0-100 mmor 0-10 cm
15 studies with lack of data

15 articles included in the meta-analysis

Fig. 1. Flow chart of the bibliographic search strategy. VAS: visual
analogue scale.
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of studies are presented according to the mechanism of
action of the treatment.

Removal of pruritogens from the enterohepatic cycle

Cholestyramine (3 studies). Kondrackiene et al. (13) eva-
luated the effect of cholestyramine vs ursodeoxycholic
acid (UDCA) in 84 women with ICP. Cholestyramine (8
g/day) reduced itch by 50% in 19% of patients, compared
with 66.7% in the UDCA group. The reduction in itch
was also slower in the cholestyramine group (7—10 days
vs 3—4 days with UDCA). Both results were statistically
significant. In a placebo-controlled trial, Padova et al.
(14) (5 patients in each group, cholestyramine 3x3 g/day)
reported a reduction in pruritus in the cholestyramine
group (VAS 0-100 mm: —55.7% at week 2, —63.6% at
week 4), whereas placebo increased itch (+8.7% and
+24.7%, respectively). Yokomori et al. (15) compared 2
groups (UDCA 600 mg/day and colestilan 6.42 g/day vs
UDCA alone) in a randomized open-label study inclu-
ding 11 patients. The combined treatment improved the
pruritus score by 70% after 8 weeks and was statistically
more effective than UDCA alone.

Colesevelam (1 study). In a double-blind placebo-con-
trolled study (35 patients included), Kuiper et al. (16)
reported that colesevelam (1,875 mg twice a day) was
effective in 36% of patients, with a mean VAS (0—10 cm)
reduction of 40%. Placebo led to a decrease in 35% of
patients, and the difference was not significant.

Ileal bile acid transporter (IBAT) (4 studies). In a phase
II multicentre double-blind placebo-controlled cross-
over trial, 21 patients with PBC suffering from pruritus
received IBAT (45 to 90 mg twice a day), which was
named “GSK2330672” (linerixibat currently) (17). A
significant decrease in itch score (VAS 0-10 cm) of
57% was obtained, compared with 23% with the placebo
(p<0.0001). Mayo et al. (18) compared maralixibat (2
groups: 10 and 20 mg/day) vs placebo in 66 patients with
PBC. Both treatments resulted in a decrease in itch score:
58% in the maralixibat group and 45% in the placebo
group (p=0.48). In a double-blind placebo-controlled
randomized trial, Shneider et al. (19) used maralixibat
at 3 different dosages in 37 patients with cholestatic pru-
ritus secondary to AS. Statistically significant decreases
in itch scores were observed with doses of 70 and 140
ng/kg/day, but not 280 pg/kg/day or when considering
all dosage groups combined. Al-Dury et al. (20) tested
another IBAT, named A4250 (odevixibat), at 0.75-3 mg
orally in 10 patients. An improvement in itch of 60-80%
(VAS 0-100 mm) was noted after 2 days of treatment,
and itch disappeared in 2 patients. A relapse of pruritus
was observed for all of them after discontinuation of
A4250.

Surgical biliary drainage (10 studies). Surgery has been
evaluated mainly in children with genetic disorders that
induce chronic cholestasis, such as AS or progressive
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familial intrahepatic cholestasis (PFIC). Four techni-
ques are principally reported: ileocaecal bypass (crea-
ting terminal ileal exclusion by conducting ileocolonic
anastomosis), partial internal biliary diversion (PIBD, a
jejunal conduit connecting the gallbladder to the colon
for bile drainage), partial external biliary diversion
(PEBD, a jejunal segment anastomosed to the side of
the gallbladder end-to-side and terminated as an end
stoma), and endoscopic stenting. All these techniques
had the same objective: to increase the elimination
of bile components. Hollands et al. (21) conducted
an interventional study in 5 patients with PFIC. Ap-
proximately 80% of patients experienced improvement
in their pruritus (decrease in itch score of 77%), and
itch completely disappeared for 2 patients. Modi et al.
(22) treated 3 boys with AS with ileal exclusion. The
mean pruritus score improved by 90%, and only one
patient had mild residual pruritus during the follow-
up. Jankowska et al. (23) used the same technique in
9 patients with PFIC: 8 patients reported an impro-
vement in pruritus score (mean decrease of 40% in a
semiquantitative scale from 0 to 4). The efficacy was
persistent at 6 months. Van Vaisberg et al. (24) analysed
11 children who were treated with ileocaecal bypass in
aretrospective study. For 8 patients, pruritus remained
clinically controlled postoperatively (72.7%). In the
study by Ramachandran et al. (25), 12 children with
cholestatic liver diseases and intractable pruritus were
candidates for PIBD. Although pruritus is difficult to
evaluate in young children, the authors concluded that
pruritus significantly improved in 75% of patients. Khan
et al. (26) performed PIBD by cholecystojejunocolic
anastomosis in 4 children with PFIC. At 4 months of
follow-up, 3 children were free of pruritus, and 1 patient
had an itch score of 1 out of 4. Whitington et al. (27)
treated 5 children (3 with PFIC and 2 with arteriohepatic
dysplasia (AHD)) with PEBD. The patients with PIHC
had complete clinical remission of their pruritus, and
the 2 patients with AHD had incomplete remission.
Clinical improvement occurred gradually over 2 weeks
in these 2 patients, but both had mild persistent itching.
In a retrospective study, Ng et al. (28) included 8 pa-
tients with chronic cholestatic pruritus who underwent
PEBD: 1 patient was lost to follow-up, and 6/7 patients
reported a complete resolution of pruritus. Ponsioen et
al. (29) reported, in a retrospective study, a good ef-
ficacy of endoscopic stenting in patients with PSC. Of
the 15 patients, 14 had an improvement in itch score
(semiquantitative scale from 0 to 4; —72%; p<0.01).
Hegade et al. (30) performed a nasobiliary drainage
procedure in 27 patients with pruritus who had not
responded to classical medications. After 7 days, itch
improved for 89.6% of patients, with a mean decrease
of 94% (VAS 0-10 cm; p<0.0001). Complete resolu-
tion was observed in 12 patients.
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Altered metabolism and/or secretion of potential prurito-
gens in the liver or intestine

Ursodeoxycholic acid (UDCA) and metabolites (15
studies). Battezzati et al. (31) conducted a double-blind
placebo-controlled trial in 88 patients with PBC. At 6
months, UDCA (500 mg/day) decreased pruritus by 39%
and placebo by 31.2%, but the difference was not signifi-
cant. Calmus et al. (32) administered UDCA (13-15 mg/
kg/day) or placebo in 146 patients with PBC. Among the
73 patients who received UDCA, 40% reported an im-
provement in itch, vs 19% in the placebo group. Parés et
al. (33) conducted a 2-year placebo-controlled trial with
UDCA (14-16 mg/kg/day) in 192 PBC patients (pruritus
was a secondary endpoint). At the end of the study, pruri-
tus improved by 25% in the UDCA group and 15% in the
placebo group. Diaferia et al. (34) compared the efficacy
of UDCA (600 mg/day) vs placebo in 16 women with
ICP. Both UDCA (—54%, p<0.001) and placebo (—26%,
p<0.01) significantly improved pruritus in all patients.
Floreani et al. (35) compared 2 treatments, UDCA (450
mg/day) and oral S-adenosylmethionine (SAMe, 1,000
mg/day), in 20 women with ICP. In the 10 patients treated
with UDCA, pruritus completely disappeared within 3
days. Pruritus persisted in the 10 patients treated with
SAMe. Joutsiniemi et al. (36) conducted a randomized
double-blind placebo-controlled trial in 20 women. In the
UDCA group (450 mg/day), the pruritus score decreased
by 81% on the VAS compared with 12% with the placebo
(»=0.007), although the VAS in the placebo group was
also significantly improved over baseline (5.4 vs 8.3, re-
spectively). Kondrackiene et al. (13) included 84 women
with ICP who were randomized to receive UDCA (8-10
mg/kg/day) or cholestyramine. The primary endpoint was
a reduction in pruritus by more than 50% after 14 days
of treatment, which was obtained in 66.6% of the UDCA
group vs 19% of the cholestyramine group (p<0.005).
Zhang et al. (37) conducted a randomized controlled
study with 3 groups (group 1: oral UDCA 4%x250 mg;
group 2: intravenous SAMe 1,000 mg daily; group 3:
combination of the 2 drugs at the same dosages) in 41
women with [CP. Pruritus score improved in groups 1 and
3 (-58% and —55%, respectively), with no statistically
significant difference between the groups. In a controlled
study, Chappell et al. (38) used UDCA (500 mg twice
a day) in 125 women with ICP. Thirty-three percent of
patients receiving UDCA experienced a reduction in
worst itching, compared with 16% in the placebo group
(p=0.11). Roncaglia et al. (39) conducted a study in 46
patients with ICP to compare the efficacy of UDCA vs
SAMe. Both treatments similarly improved the pruritus
score, with 58% of women showing a reduction in itch
score at the last visit before delivery. In an open-label
randomized study, Jain et al. (40) observed a decrease
in itch (defined as a VAS reduction >3) in 52% of pa-
tients in the UDCA group (300 mg/day; 25 patients). In
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a randomized open-label study, UDCA alone (600 mg/
day; 6 patients) improved the pruritus score by 19% at
8 weeks (15). Wunsch et al. (41) evaluated the effect of
withdrawal of UDCA after 1 year of treatment (10—15
mg/kg/day) in 26 patients with PSC. The mean NRS was
0.5+ 1.2 points at the beginning of the study and 0.9 + 2.1
points (33% increase) at the end of the study (p=0.2).
In 10 women with PBC, Matsuzaki et al. (42) reported
a disappearance of itching in 6 of the 7 patients who
complained of pruritus after 1 month of UDCA (3%600
mg/day). Tauroursodeoxycholic acid (TUDCA) is a me-
tabolite of UDCA that is more hydrophilic. Floreani et
al. (43) used it at 500 mg daily orally for 6 months in 40
patients. Thirty-three patients with HCV-related cirrhosis
finished the study. After 6 months, pruritus decreased
significantly in the TUDCA group (—30%) compared
with an increase in the placebo group (+50%) (p<0.05).
Pruritus at baseline was significantly lower in the control
group (baseline 0.13+0.35 and 1.18 + 1.24, respectively).

Rifampicin (8 studies). In a double-blind cross-over
randomized trial, Ghent & Carruthers tested rifampicin
in 9 patients with PBC (44). Rifampicin (300450 mg/
day) significantly reduced pruritus score compared with
placebo (VAS 0-100 mm, p<0.002). Cynamon et al.
(45) used rifampicin (10 mg/kg/day) in 5 children with
chronic cholestasis in a cross-over study with placebo.
Rifampicin significantly improved pruritus (-55%;
<0.001) compared with placebo (-11%; p=0.78).
Podesta et al. (46) tried a higher dose of rifampicin (300
mg twice day) in 14 patients with PBC in a cross-over
study with placebo. Itch disappeared in 11 patients,
whereas placebo was partially relieved itch in 2 patients.
Ataei et al. compared the effect of rifampicin vs sertra-
line (47). Pruritus score decreased similarly under both
treatments (VAS 0-10 cm, —43% rifampicin and —46%
sertraline) (p=0.740). In a double-blind randomized
cross-over trial including 12 patients, there was no sig-
nificant difference between placebo and rifampicin (48).
In a cross-over study, Bachs et al. (49) compared the
efficacy of rifampicin vs phenobarbitone in 22 women
with PBC. Pruritus improved in 19 patients treated with
rifampicin and in 8 patients treated with phenobarbi-
tone. Improvement was greater with rifampicin (—66%
and —22%, respectively; p<0.001). In a second study,
rifampicin was tested at 10 mg/kg/day in 16 women with
PBC (50). Pruritus decreased by 74% within 14 days
and completely disappeared in 10 patients after 1 year.
In a retrospective study with 33 children with various
cholestatic diseases, rifampicin was effective in 52% of
children, with complete relief in 15% of patients (51).

Vancomycin (1 study). In a placebo-controlled trial,
Rahimpour et al. (52) evaluated the safety and efficacy
of vancomycin (125 mg/day) in 29 patients with PSC.
Six of the 18 patients in the vancomycin group and 7/11
patients in the placebo group experienced pruritus. Pru-
ritus improved in 5/6 patients in the vancomycin group
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and 6/7 patients in the placebo group, with no significant
difference between the 2 groups.

S-adenosylmethionine (SAMe) (7 studies). Frezza et al.
(53) conducted a double-blind placebo-controlled trial
in 220 patients with chronic hepatitis who complained
of itch. A response was defined as a decrease of half in
the pruritus. Seventy-seven percent of the patients in
the treatment group (SAMe 1,600 mg/day) fulfilled the
primary criteria, compared with 33% of patients in the
placebo group (p <0.01). In a randomized clinical trial,
Frezza et al. (54) compared 2 concentrations of SAMe
in 20 women with ICP. The 200 mg dosage and the pla-
cebo worsened the pruritus score (+7.7% and + 20%,
respectively), whereas the 800 mg dosage reduced itch
(—64%; p<0.001), with no side-effects. The study of
Zhang et al. (37) comparing UDCA and SAMe is detailed
in the paragraph on UDCA. Wunsch et al. used SAMe
(1,200 mg/day) in 24 patients with PBC already treated
with UDCA. Eighteen patients completed the study and
reported a mean improvement in pruritus score of 26.4%
(»p=0.006) (55). In a randomized controlled trial, 46
women with ICP were included, and both UDCA (300 mg
twice daily) and SAMe (500 mg twice daily) alleviated
pruritus, with no significant differences between the 2
groups (39). Floreani et al. (35) included 20 patients with
ICP; 10 patients treated with UDCA had their pruritus
disappear within 3 days, whereas no patient treated with
SAMe had a complete regression of pruritus. Fiorelli et
al. (56) analysed the effects of intramuscular (500 mg)
or intravenous (800 mg) injections of SAMe in 359
patients with intrahepatic cholestasis. With the 500 mg
dose, 74% of treated patients reported an improvement
in itch compared with 69% in the 800 mg group.

Fibrates (3 studies). In a double-blind placebo-controlled
randomized trial, Corpechot et al. (57) used bezafibrate
(400 mg/day) in patients with PBC (50 patients in each
group). The difference in itch intensity score (VAS 0-10
cm) from baseline to 24 months between the bezafibrate
and placebo groups was —95% [-241%; 50%]. Reig et
al. (58) conducted a prospective study in 26 patients
with PBC. Bezafibrate 400 mg decreased VAS score
by 73% (p <0.001). Lemoinne et al. (59) conducted
a retrospective study in 20 patients with PSC treated
with fenofibrate (200 mg/day) or bezafibrate (400 mg/
day) after an inadequate response to UDCA. Only 8/20
patients had pruritus at baseline. During treatment with
fibrate, the intensity of pruritus significantly decreased
(» =0.021). Seven patients reported relief of itch (88%),
and 3 patients had complete remission.

Modulation of itch and pain pathways

Nalfurafine (5 studies). Kumada et al. (60) tested 2 doses
(nalfurafine 2.5 or 5 pg) in a double-blinded randomized
placebo-controlled trial. The change in VAS at week
4 was significantly greater in the nalfurafine groups
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(-36.9% in the 2.5 ng group; —35.5% in the 5 pg groups)
than in the placebo group (—24.9%). All results were
significant. Akuta et al. (61) evaluated the recurrence
rate of pruritus after stopping nalfurafine in a prospective
study. The rate was 100% in the discontinuation group (5
patients), and 3 patients had relief when retreated with
nalfurafine. Kamimura et al. (62) evaluated nalfurafine
in 18 patients with cholestatic itch. All patients described
relief of pruritus, and itch completely disappeared in 7
patients. Yagi et al. (63) introduced nalfurafine to 44
patients with pruritus secondary to PBC. Both scores
used to evaluate pruritus intensity (PBC-40 itch domain
Q8-Q10 and VAS 0-100 mm) decreased (—10.8% and
—31.7, respectively). In a retrospective study, Akuta et
al. (64) evaluated the efficacy of nalfurafine (2.5 pg) in
138 Japanese patients, and 67.4% of patients reached the
primary objective (decrease in VAS of 50 mm).

Naltrexone (4 studies). In a double-blind placebo-control-
led trial, Wolfhagen et al. (65) used naltrexone (50 mg/
day) in 16 patients with generalized cholestatic pruritus.
Daytime VAS decreased by 54% in the naltrexone group,
compared with 8% in the placebo group (p <0.001). The
results at night were similar (night-time VAS decrease
of 44% vs 7%, p =0.003). Mansour-Ghanaei et al. (66)
performed a similar trial in 34 patients. Naltrexone was
more effective than placebo in improving itch during
the day (—41% vs —9.6%, p <0.001) and night (-39%
vs =9.2%, p<0.001). Terg et al. (67) conducted a ran-
domized double-blind cross-over trial using naltrexone
(50 mg/day) in 20 patients. Naltrexone induced a relief
of itch (VAS 0-10 cm; —43.5%; p =0.0003), whereas
placebo showed no significant improvement (—14.7%;
p=0.007). Jain et al. (40) conducted an open-label trial
with 3 arms (UDCA 300 mg/day vs naltrexone 50 mg/
day vs ondansetron 4 mg/day). Naltrexone was the most
effective, decreasing VAS score by a mean of 4.5 cm in
88% of patients.

Naloxone (3 studies). In a single-blinded placebo-
controlled cross-over trial, Bergasa et al. (68) treated 8
women with naloxone (intravenous bolus of 0.4 mg, then
0.2 pg/kg/min for 24 h). There was no difference between
the mean values on the VAS during naloxone infusions
and the corresponding values during placebo infusions.
Bergasa et al. (69) conducted a study in 29 patients with
cholestatic pruritus with the same protocol. The mean
VAS (0-10 cm) was significantly lower (p <0.01) with
naloxone (2.24) than placebo (2.86). More recently,
Joshi et al. (70) used naloxone (0.4 mg intravenously
every 8 h) in 22 patients with pruritus secondary to acute
hepatitis. After 48 h of treatment, (81.8%) patients had
a significant reduction in VAS score (mean reduction
52%; p<0.0001).

Nalmefene (2 studies). Bergasa et al. (71) evaluated nal-
mefene in a double-blind placebo-controlled cross-over
study. The 8 patients included received nalmefene (dose
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gradually increased from 2 to 20 mg twice a day). All of
them reported an improvement in their pruritus (mean
decrease 77%; p<0.01). Bergasa et al. (72) gave nalme-
fene (progressively increasing to a final dose between 30
and 120 mg twice daily) to 14 patients in an open-label
study: 93% of patients indicated an improvement in itch,
with a mild relief of 53% (p=0.002). Adverse events
were frequent (3 withdrawal reactions and 2 psychotic
symptoms).

Gabapentin (1 study). Bergasa et al. (73) gave gabapentin
to 16 women with PBC in a double-blind randomized
placebo-controlled trial. A significant decrease in VAS
was observed in the placebo group (—22%), whereas
gabapentin increased itch (+44%).

Lidocaine (1 study). Villamil et al (74) used lidocaine
(100 mg intravenous) in a randomized double-blind
placebo-controlled study. Lidocaine significantly de-
creased itch (—45%), whereas placebo did not change
the VAS (p <0.005) in 11/12 patients who received the
treatment. The effect was temporary, as patients returned
to their baseline pruritus within 7 days.

Propofol (1 study). Borgeat et al. (75) used a subhypno-
tic dose of propofol (15 mg) in a cohort of 10 patients
with refractory cholestatic pruritus. In this double-blind
placebo-controlled randomized cross-over trial, propo-
fol induced a decrease in itch score by at least 4 points
(VAS 0-10) in 85% of patients within 5-10 min, vs an
improvement of 10% with placebo (p <0.001). The effect
lasted approximately 1 h. Propofol also induced sedation
as a side-effect.

Ondansetron (5 studies). Jones et al. (76) conducted a
double-blind placebo-controlled cross-over study in 14
patients with cholestatic pruritus secondary to chronic
liver diseases. Five patients out of 13 reported that the
itch score was lower with ondansetron (3x8 mg/day) than
with placebo. In the 8 remaining patients, the pruritus
score was similar to that under placebo or ondansetron.
In a double-blind placebo-controlled trial in 19 patients,
ondansetron (8 mg/day) and placebo were compared (77).
The 2 groups had no significant difference in the reduc-
tion in the mean pruritus burden over the 5-day treatment
period compared with baseline (—21% in the ondansetron
group and —22% in the placebo group). Schwdorer et al.
(78), in a single-blind cross-over placebo-controlled trial
in 10 patients with cholestatic pruritus, showed that in-
travenous injection of 8§ mg of ondansetron reduced itch
by 50% within 30 min. The best outcome was obtained
after 2 h, when there was a mean decrease in VAS score
of 90% (p <0.05), while placebo had almost no effect
(—1.3%). The effect lasted up to 6 h. In the Miiller et al.
study (79), the use of ondansetron in 14 patients reduced
pruritus by 27% on the VAS, compared with 5% for the
placebo (p=0.033). In Jain et al.’s study (40), ondan-
setron and UDCA both decreased pruritus (defined as a
VAS reduction >3) in 52% of patients.
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Sertraline (4 studies). Ataei et al. (47) compared the
efficacy of sertraline and rifampicin. The results are
presented in the paragraph about rifampicin. Mayo et
al. (80) showed a dose-response relationship by using
progressively increased concentrations of sertraline (25,
50 and 75 mg) in 21 patients with various cholestatic
liver diseases. The 25 mg dose did not significantly
change the VAS (p=0.11), whereas pruritus improved
significantly (p =0.002) with the dosage of 50 mg. Better
results were obtained with a mean dose of 1.52 mg/kg/
day, corresponding to 75—100 mg daily (decrease in VAS
score of 35%, p<0.0001). The placebo increased itch
(+8%, p=0.009). Thébaut et al. (81) used sertraline in a
prospective study including 20 children. At 3 months, a
median decrease in VAS score was observed (—37.5%)
in 70% of the patients. In a retrospective study, sertraline
(dose range 50—-100 mg/day) improved itch in 6 of the 7
patients, with a possible dose-response relationship (82).

Removal of potential pruritogens from the body system

Molecular Absorbent Recirculating System (MARS) (10
studies). After MARS therapy, Doria et al. (83) observed
a decrease of 70%, 90%, and 100% in pruritus intensity
in 3 patients, respectively. At 6 months after MARS
treatment, the reductions were still 40%, 50%, and 25%.
Bellman et al. (84) conducted an interventional study in
7 patients: 86% of patients reported an improvement in
itch, with a mean decrease on the VAS of 62%. Mon-
tero et al. (85) tested MARS in 4 adult patients with
invalidating intractable pruritus due to liver disease. All
patients felt less itchy, with a decrease in pruritus score
of 50% (semiquantitative scale from 1 to 5). Moreover,
discontinuation of treatment led to relapse of pruritus,
which was cured with another cycle of MARS. Novelli
etal. (86) successfully relieved pruritus in 9 patients with
resistant itch and terminal liver failure awaiting liver
transplantation. In this interventional trial, VAS (0-10
cm) score decreased by 92.5%, and pruritus completely
disappeared in 3 patients (33%). Good results were also
obtained by Rifai et al. (87), who reported a mean de-
crease in VAS score of 66.7% (p <0.001) in 7 patients.
Pares et al. (88) used MARS therapy in 4 patients with
PBC. Pruritus completely disappeared in 2 patients and
decreased markedly in the 2 others (VAS 0-100 mm;
mean decrease of 60% after 2 sessions). Improvement of
pruritus was maintained at 1 month. In 20 patients with
advanced liver diseases, VAS score decreased by 72%
immediately after the treatment (»p <0.001) (89). One
month later, VAS score remained at 51% of the baseline.
Leckie et al. (90) referred to 15 adults with intractable
pruritus for albumin dialysis using MARS. Thirteen pa-
tients responded with regard to itching, with an overall
reduction of 4 points on the VAS (p <0.001). The Itch
Severity Scale (ISS) score was strongly correlated with
VAS score. In Schaefer et al.’s (91) retrospective study,
the authors described the effects of MARS in 3 children
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with severe cholestatic pruritus and indication for liver
transplantation. A mean decrease in VAS of 51% was
found (» <0.001) in the whole cohort. Cisneros-Garza
et al. (92) analysed 70 patients with hepatitis cholestasis
who were treated with MARS. Among the 17 patients
with pruritus, a marked improvement in itch was obser-
ved, with a decrease on the VAS (0—100 mm) of 96.6%.

Phototherapy (2 studies). Bergasa et al. (93) exposed
8 patients to a bright light of 10,000 lux for 1 h twice
a day for 8 weeks. The mean VAS (0—10 cm) score de-
creased by 42% (p =0.05), and 6 of 8 patients felt relief
of pruritus. In the Decock et al. (94) study, 13 patients
were exposed to total-body ultraviolet B (UVB) irradia-
tion 3 times a week until the VAS score did not improve
further or 80% improvement in pruritus was obtained.
Thereafter, the intensity of itch decreased by 73.6% (VAS
0-10 cm; p<0.001).

Plasmapheresis (2 studies). In an interventional trial,
Cohen et al. (95) used plasmapheresis (3 times a week)
in 5 patients with PBC. All of them reported an impro-
vement in itch, with a mean decrease in pruritus score
of 80% (semiquantitative scale from 0 to 4). Krawczyk
et al. (96) performed plasmapheresis in 17 patients with
PBC, and the mean VAS decrease observed was 63%. All
patients reported relief of itch. Interestingly, no significant
increase in pruritus was observed after 1 month. A relapse
of itch was observed at 3 months, but pruritus remained
significantly (» <0.0001) lower than at the beginning.

Charcoal haemoperfusion (1 study). Kittanamongkolchai
etal. (97) retrospectively analysed the effects of charcoal
haemoperfusion, which consists of an extracorporeal
technique similar to MARS. Charcoal was effective in
eliminating protein-bound substances that may have
accumulated during cholestasis. The procedure was
carried out on 13 patients with cholestatic pruritus, and
69% reported a relief of pruritus (mean decrease in VAS
score of 44%).

Other treatments

Methotrexate (MTX) (3 studies). Kaplan et al. (98)
conducted a randomized double-blind trial to assess the
efficacy of methotrexate (15 mg/week) vs colchicine
(0.6 mg twice a day) in 85 patients with PBC. Both tre-
atments led to a significant decrease in itch score (—83%;
»=0.0001 for MTX and —51%; p =0.04 for colchicine),
with no significant difference between the 2 treatments.
Hendrickse et al. (99) compared MTX (7.5 mg a week) vs
placebo in 60 patients. MTX improved itch score (—23%)
compared with placebo (+15%), but the difference was
not significant (»p =0.08). Babatin et al. (100) gave MTX
(13.75 mg/week) to 8 women for a mean period of 49
months. Pruritus disappeared in 6 of the 7 patients who
completed the study.

Colchicine (2 studies). Almasio et al. (101) conducted a
double-blind randomized trial in 90 patients. Two groups


http://medicaljournalssweden.se/actadv

ActaDV

ActaDV

7/12 C. Dervout et al. "Efficacy of treatments for cholestatic pruritus”

were compared: group 1 was treated with UDCA (500
mg/day), and group 2 was treated with UDCA (500 mg/
day) + colchicine (1 mg/day). An improvement in pru-
ritus was noted in both groups. Pruritus had resolved in
45% of group 1 and 50% of group 2 at the time of ran-
domization to UDCA + colchicine or UDCA + placebo,
and these rates increased to 65% and 70%, respectively,
at the end of the treatment, with no significant difference
between the 2 groups. Kaplan et al. (98) showed no sig-
nificant difference between methotrexate and colchicine
in improving pruritus secondary to PBC in 85 patients.

Corticosteroids (1 study). Van Hoogstraten et al. (102)
tested corticosteroids in a randomized blind study in
PSC patients. Three groups of 6 patients were composed:
prednisone 10 mg, budesonide 3 mg, and budesonide 9
mg. The median difference between baseline and 8-week
VAS scores (0—-10 cm) was +0.15 points for the 3 mg
group, —0.1 for the 9 mg group, and —1.1 for the 10
mg group. Pruritus decreased significantly more in the
prednisone group than in both other groups (p <0.05),
but the improvement in itch was moderate, and the
numbers of patients with pruritus were small (4 patients
in the prednisone group, 2 in the 3 mg group, and 1 in
the 9 mg group).

Carbon (1 study). Sherker et al. (103) tested AST-120 in
47 cirrhosis patients through a single-blind randomized
placebo-controlled trial. After 4 weeks of treatment, pru-
ritus improved by 53%, whereas placebo did not modify
VAS score (p =0.005).

Antioxidant vitamins (1 study). Watson et al. (104) used
a combination of antioxidant vitamins with or without
Bio-Quinone Q10® in 24 patients with PBC. Only 13 of
them had pruritus. They described a significant impro-
vement in VAS (0—10 cm) score in the group taking Bio-
Quinone Q10® (—83%), while no significant improvement
(» <0.005) was observed in the control group (—24%).

Flumecinol (1 study). Turner et al. (105) conducted a
randomized double-blind placebo-controlled parallel
study evaluating 2 different doses of flumecinol (600
mg weekly and 300 mg a day). Initially, 50 patients who

complained of itch related to cholestatic disorders were
randomized to receive flumecinol 600 mg or placebo.
Pruritus improved in 13/24 patients treated with flume-
cinol 600 mg/weekly and in 10/26 patients treated with
placebo, and the mean difference was not significant.
Secondly, 19 patients were randomized to receive flu-
mecinol 300 mg/day or placebo. Pruritus improved in
7/10 on flumecinol and 1/9 on placebo. The difference
in the median VAS score was significant, in favour of
the treatment group (median VAS improvement was 19.8
mm; p <0.02).

Meta-analysis

The meta-analysis is summarized in Fig. 2, and the
characteristics of the studies are listed in Table I and
discussed below. Meta-analysis according to some mole-
cules (rifampicin, odansetron, naltrexone) are presented
in Figs. S1-S3.

DISCUSSION

Pruritus is often described as the worst symptom of liver
diseases, having a major impact on the quality of life of
affected patients (9). Since the aetiologies of liver di-
seases leading to pruritus vary, different treatments can be
initiated. Progress in understanding the underlying me-
chanisms of cholestatic pruritus led to the development
of therapies that act on the different pathways involved
in cholestatic pruritus. Recent guidelines, with a step-
by-step management of itch secondary to cholestatic
diseases, were proposed (106, 107).

Cholestyramine is currently the first-line therapy
for cholestatic pruritus, although studies evaluating its
efficacy are limited. As an anion exchange resin, chole-
styramine alleviates symptoms by binding and seques-
tering systemic bile salts. Its effect is modest, and it has
poor compliance due to side-effects (constipation and
bloating) and its unpalatable taste (108). Rifampicin is
an antibiotic that is thought to function as a pregnane X
receptor agonist (44, 109). Its efficacy was highlighted

VAS Baseline VAS post Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Watson et al. 1999 (Bio antox BQ10) (104) -20 7.6156 13 -8 15.9203 13 7.2% -12.00[-21.59, -2.41] a—
Villamil et al. 2005 (Lidocaine) (74) -40.4 26.2974 12 -7 12.8689 6 6.2% -33.40[-51.49, -15.31]
Kumada et al. 2017 (Nalfuraline) (60) -28.56 23.2012 105 -19.25 23.1785 103 7.5% -9.31[-15.61, -3.01] -
Bergasa et al. 1999 (Nalmefene) (71) -33.4 17.9288 8 7 18.322 8 6.3% -40.40[-58.16, -22.64] e
Terg et al. 2002 (Naltrexone) (67) -27.1 33.0312 20 -9.2 33.7351 20 5.9% -17.90 [-38.59, 2.79] —
Mansour-Ghanaei et al. 2006 (Naltrexone) (66) -33.9 27.746 34 -7.6 17.4625 34 7.1% -26.30[-37.32,-15.28] —_—
Schwaorer et al. 1995 (Ondansetron) (78) -71.5 8.2036 10 -1 5.459 10 7.5% -70.50[-76.61, -64.39] -
Muller et al. 1998 (Ondansetron) (79) -20.3 28.144 18 -4 31.2195 18 6.1% -16.30 [-35.72, 3.12] ]
Ataei et al. 2019 (Rifampicin) (47) -26.2 31.5696 18 -28.4 22.0295 18 6.3% 2.20[-15.58, 19.98] —
Ghent et al. 1988 (Rifampicin) (44) -27 15.9453 9 -5.8 14.2041 9 6.7%  -21.20[-35.15, -7.25] e
Podesta et al. 1991 (Rifampicin) (46) -64.15 25.0014 14 -11.72 22.5222 14 6.3% -52.43 [-70.06, -34.80] —
Frezza et al. 1990 (SAMe) (53) -26  3.6059 39 -14 3.4741 39 7.6% -12.00[-13.57,-10.43] -
Mayo et al. 2007 (Sertraline) (80) -17.3 35.3338 12 5.9 35.0907 12 4.9% -23.20[-51.38, 4.98] EE—
Chappell et al. 2012 (UDCA) (38) -21.9 32.304 56 2.2 35.1728 55 6.9% -24.10[-36.67, -11.53] I
Yokomori et al. 2001 (UDCA Colestilan) (15) -28 3.6057 5 -12  4.2428 6 7.5% -16.00[-20.64, -11.36] -
Total (95% CI) 373 365 100.0% -24.87 [-35.36, -14.37] <

Heterogeneity: Tau? = 374.65; Chi? = 372.78, df = 14 (P < 0.00001); I> = 96%
Test for overall effect: Z = 4.64 (P < 0.00001)

100 -50 50 100

Fig. 2. Results of the meta-analysis. SD: standard deviation; VAS: visual analogue scale; 95% CI: 95% confidence interval.
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Table I. Summary of the characteristics of the studies included in the meta-analysis

Patients

Reference Drug tested Dosage Study design n Pruritus scale Results

Ataei, et al. (47) Sertraline vs 100 mg/day vs 300 mg/day Randomized trial 36 VAS 0-10 cm No significant differences between the

rifampin 2 groups (p=0.740).
Bergasa, et al. (70) Nalmefene 2mg x 2onday 1, 5mg Cross-over trial 8 VAS 0-10 cm Overall mean decrease with nalmefene
x 2onday 2,10 mg x 2 of 77% (p<0.01)
on day 3, and 20 mg x 2
on day 4

Chappell, et al. (37) UDCA 500 mg x 2. Dose was Randomized trial 125 VAS 0-100 mm UDCA failed to reduce itch pre-specified
increased to a maximum of by the clinicians and women as clinically
2 g/day if no response meaningful

Frezza, et al. (52) SAMe 1600 mg/day Randomized trial 220 VAS 0-10 cm Significant decrease in itch compared
with placebo (p<0.01).

Ghent & Carruthers (43) Rifampin 300-450 mg/day Cross-over trial 9 VAS 0-100 mm Significant decrease in itch compared
with placebo (p<0.002).

Kumada, et al. (59) Nalfurafine 2.5 ug or 5 pug once a day Randomized trial 317 VAS 0-100 mm Significant decrease in itch compared
with placebo (p=0.0022 for 2.5 pg
group and 0.0056 for 5 pg group).

Mansour-Ghanaei, et Naltrexone 50 mg daily Cross-over trial 34 VAS 0-10 cm Significant decrease in itch compared

al. (66) with placebo (p<0.001).

Mayo, et al. (80) Sertraline 25 mg once daily Cross-over trial 21 VAS 0-10 cm Significant decrease in itch compared

increased every 4 week with placebo (p=0.009). Median
(25/50/75/100 mg) optimal dose of 1.52 mg/kg/daily
(75-100 mg daily).

Mdller, et al. (79) Ondansetron 8 mg/day Cross-over trial 18 VAS 0-10 cm Significant decrease in itch compared
with placebo (p=0.033).

Podesta, et al. (46) Rifampicin 300 mg twice daily Cross-over trial 14 VAS 0-100 mm Significant decrease in itch compared
with placebo (p<0.001).

Schworer, et al. (78) Ondansetron 8 mg/day Cross-over trial 10 VAS 0-10 cm Significant decrease in itch compared
with placebo (p<0.005).

Terg, et al. (67) Naltrexone 50 mg/day Cross-over trial 20 VAS 0-10 cm Greater decrease in VAS with
naltrexone (p=0.0003) than placebo
(p=0.07).

Villamil, et al. (74) Lidocaine 100 mg intravenous Cross-over trial 18 VAS 0-100 mm Significant decrease in itch compared
with placebo (p<0.005).

Watson, et al. (104) Antioxidant vitamin Bio-Antox (4 tablet/day) Randomized trial 24 VAS 0-10 cm Significant VAS decrease in the BQ10

preparation +/- 100 mg Bio-Quinone group (p<0.05). No difference in the
Q10 (BQ10) control group (Bio-Antox alone).
Yokomori, et al. (15) UDCA or UDCA + UDCA 600 mg/day +/- Open-label trial 11 VAS 0-10 cm Significant decrease in itch compared

colestilan colestilan 6.42 g/day

with UDCA alone (p<0.05).

UDCA: ursodeoxycholic acid; SAMe: S-adenosylmethionine; VAS: visual analogue scale.

in 2 meta-analyses, and it is currently considered the
second-line treatment for cholestatic itch (108, 110).
The side-effects are the main limitations to its use (he-
patotoxicity, haemolysis, and drug interactions) (44,
50, 111). The third line is represented by naltrexone, an
opioid receptor blocker. Other opioid receptors can be
used in cholestatic itch. Naloxone has a short half-life
and low bioavailability, limiting its use. A possible use of
naloxone could be introducing it during hospitalization
before switching to oral naltrexone (112). Nalmefene is
an interesting alternative due to its long plasma half-life,
oral bioavailability and good results in reducing itch.
Nalfurafine is currently not available in Europe. The
risk-benefit balance of these therapeutics is impaired by
opioid withdrawal-like syndrome that they can induce
and adverse events such as dizziness, abdominal pain
and nausea (65, 67, 69, 72). Low doses are required at
the start of treatment. The use of sertraline is interesting
because of its possible double action in the serotoninergic
pathway, which could be involved in cholestatic pruritus
and in treating depressive disorders that are frequently
associated with itch (9, 113). It is considered the fourth-
line treatment.

The management of cholestatic pruritus is expe-
riencing increased interest with the development of new
therapies, such as IBAT (17-20) and fibrates (agonists
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of peroxisome proliferator-activated receptors) (57-59).
Two studies of linerixibat in cholestatic itch secondary to
PBC (114, 115) are ongoing. A multicentre double-blind
randomized placebo-controlled trial is in progress eva-
luating bezafibrate 400 mg daily in cholestatic pruritus
(116). Inclusion is underway in Europe, and depending
on the results, a second phase would consist of esta-
blishing a comparison of bezafibrate with rifampicin.
The results could change the order of the different lines
actually available (106). The use of UDCA and SAMe
could be useful, particularly in PBC and ICP patients
(117). Ondansetron, a serotonin 5-HT3 receptor subtype
antagonist, has a modest anti-pruritic effect despite its
good tolerance. The major inconvenience is its limited
effect in time, maximum 6 h after its injection (78). The
other treatments reported in this review were evaluated
by few studies, so there are not enough scientific data
recommending them for cholestatic pruritus. The use of
these drugs can be discussed in patients with refractory
pruritus who do not experience relief with previous tre-
atments and do not want an invasive procedure.

If these different lines fail to improve pruritus, expe-
rimental treatment (such as MARS therapy, plasmaphe-
resis, phototherapy and surgery) should be discussed.
MARS often improves cholestatic itch with impressive
results, but the difficulty of conducting randomized
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placebo-controlled studies with these methods has kept
MARS out of standard guidelines. In addition, the system
is difficult to set up and requires significant resources.
The surgical techniques have the same limitation, as
they have only been evaluated in retrospective studies
or studies conducted on small cohorts. Interestingly, no
study has assessed the efficacy of liver transplantation
for pruritus. Intractable pruritus can be an indication
for liver transplantation, even in the absence of liver
failure (107). Pruritus seems to be rapidly controlled
after surgery, with a major improvement in quality of
life (118). This indication should be carefully discussed
regarding cholestatic itch because it raises issues of organ
allocation priority, in addition to the surgical risks of the
procedure, in patients who would not necessarily require
transplantation (119). Vloo & Nevens proposed a new
treatment flowchart that includes recent advancements
in cholestatic itch (3).

The current study had some limitations. Six articles
were published the same year as the EASL guidelines,
and 12 articles were published after 2017, which were
not taken into account in the writing of the recommenda-
tions. In addition, many articles were relatively old, and
they lacked some data, especially VAS scores, associated
with a low methodological quality. In 25 studies of our
systematic review (mostly studies that evaluated UDCA
and SAMe), itch was evaluated as a secondary objective
and not a primary objective. Among our 93 selected
studies, 46 articles were open-label or retrospective
studies, resulting in a lower level of evidence for the
treatments evaluated in these studies. Another limitation
is the sample size of some studies: 21 studies included
fewer than 10 patients, particularly the MARS and surgery
trials. Finally, evaluation of itch in children is less reliable
because patients are frequently too young to describe their
own pruritus, which is a potential bias in these studies
(120), particularly in the studies on surgical procedures.

Fourteen studies that compared a treatment to placebo
were included in the meta-analysis of the heterogeneity
in the evaluation method of itch. Different methods
were used to evaluate pruritus in the clinical trials. Most
publications used the validated VAS (from 0 to 10 cm or
0-100 mm) filled in by patients, which is only quantita-
tive, or various semiquantitative scales (from 0 to 2, 0
to 3, 0 to 4, and 0 to 5), which included the quantitative
and qualitative characteristics of itch (121). The timing
and frequency of evaluation of itch are critical due to
its fluctuating intensity (65, 66). The measurement of
scratching activity was more objective than other itch
scales and was, most of the time, correlated with VAS
score, with the exception of Bergasa et al. (68). Important
variations in itch evaluation make it difficult to compare
the different studies. The placebo effect should not be
neglected in the treatment of pruritus. Van Laarhoven et
al. (122) concluded in their meta-analysis that itch can
be considerably reduced by the placebo effect (overall
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reduction of 24%), leading to the much more important
challenge of showing an improvement in pruritus in
randomized trials and making non-randomized trials
difficult to analyse. All these factors led to an important
level of heterogeneity in our meta-analysis, and thus, it
was difficult to show a clear trend or superiority in the
treatment of cholestatic pruritus. Further randomized
clinical trials with large sample sizes are required to
evaluate the efficacy of treatment for cholestatic pruritus.
In conclusion, this systemic review on the treatment
of cholestatic pruritus highlighted that data are of very
low quality (many open-label studies and few clinical
trials) and that there is a great heterogeneity in treatment
approaches. The high diversity in pathological entities
makes it difficult to analyse the treatment of cholesta-
tic pruritus, because the treatment must be adapted to
the aetiology. Guidelines suggest a stepwise approach to
cholestatic itch, but evidence of the effectiveness of many
treatments is lacking. New treatments, such as fibrates
and IBAT inhibitors, are promising future options in the
therapeutic approach to cholestatic pruritus.

The authors have no conflicts of interest to declare.
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