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Abstract
Pruritus is a complication of cholestasis. It is inferred that the pruritus is secondary
to the accumulation of substances that are excreted in bile and that as a result of
cholestasis, accumulate in blood and other tissues, causing pruritus. The pruritogen(s)
has not been identiied; however, increased opioidergic tone is hypothesized to mediate the pruritus of cholestasis, at least in part. In support of this hypothesis is the
amelioration of the pruritus by opiate antagonists, as demonstrated in clinical trials
that have included behavioral methodology, and a speciic end point, i.e. change in
scratching activity.
Behavioral studies in primates have conirmed that the stimulation of the mu opioid
receptor is associated with scratching, which can be prevented by the stimulation of
the kappa opioid receptor. These studies have provided a rationale to study drugs with
agonist activity at the kappa opioid receptor to treat pruritus in systemic diseases incluiding liver diseases. Other neurotransmitter systems including the serotonin and the
substance P systems may be involved in the mediation of this type of pruritus.
Electrophysiologic studies have provided data to suggest that chronic scratching leads
to central sensitization for pruritus in human beings, which may lead to non-pruritogenic stimuli to be perceived as pruritogenic, thus perpetuating the chronicity of this
maddening symptom.
The study of the pruritus of cholestasis is a research priority, in an effort to understand
its pathogenesis, and to develop effective antipruritic medications.
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El prurito de la colestasia: Diez años dentro del Siglo 21
Resumen
Prurito es una complicación de la colestasia. Se iniere que el prurito de la colestasia
se debe a la acumulación de substancias que son eliminadas a través de la bilis y que
debido a la colestasia, se acumulan en la sangre y en otros tejidos. La(s) substancia(s)
pruritogénica(s) no ha sido identiicada; sin embargo, ha hipotetizado que un aumento en la transmisión opiodérgica es responsable, por lo menos en parte, de la
patoisiología del prurito. Esta hipótesis es apoyada por la disminución del prurito en
pacientes con colestasia tratados con antagonistas opiáceos, hecho que ha sido demostrado en estudios clínicos controlados en los que se ha medido la acción que resulta
del prurito: el acto del rascado, el relejo que resulta de la sensación del prurito, en
un esfuerzo para aliviar esa sensación desagradable. Estudios en monos han demostrado que el estímulo del receptor opiáceo mu resulta en el acto del rascado y que éste
se puede prevenir estimulando el receptor opiáceo kappa. Esta observación ha proporcionado una razón para estudiar el estímulo farmacológico del receptor kappa en
el tratamiento del prurito en pacientes con enfermedades sistémicas, incluyendo las
hepáticas. Otros sistemas neurotransmisores pueden estar envueltos en la transmisión
del prurito incluyendo el sistema de la serotonina y el de la substancia P.
Estudios neuroisiológicos sugieren que en pacientes con prurito crónico, estímulos
no asociados con prurito, son percibidos como tal, perpetuando así este síntoma enloquecedor.
El estudio del prurito es una prioridad cientíica impulsada por la necesidad de entender su patoisiología y de desarrollar medicamentos efectivos.

Introduction
Cholestasis is deined as impaired secretion of bile.1 It is
a consequence of all types of liver diseases. Pruritus
is one of the symptoms experienced by patients with liver
disease; it is hypothesized that the pruritus of cholestasis
is mediated by increased opioidergic tone by a central
mechanism.2 Pruritus is more common in patients with
liver diseases characterized by bile duct injury (intra or
extrahepatic) and ductopenia such as primary biliary cirrhosis and primary sclerosing cholangitis, than in patients
with diseases characterized by hepatocellular injury such
as chronic viral hepatitis likely due to a greater degree of
cholestasis in the former. Patients with severe cholestasis, as measured currently (e.g. high fasting and two hour
postprandial serum bile acids) do not consistently report
pruritus and patients with perceived minimal cholestasis
may report severe pruritus, however. This may suggest
that the degree of cholestasis alone, does not determine
the presence or absence of pruritus. The question arises then, why do some patients with cholestasis report
pruritus and some do not? The answer may be related to
the individual’s ability to perceive pruritus. In this context, there is a rationale to explore genetic changes that
may have an impact on how substances are transported
from the hepatocyte to the bile canaliculus and on the
perception of pruritus. The irst idea was explored by studying genetic polymorphisms in the gene that codes for
MRP2, a protein localized on the canalicular domain of
the hepatocyte in patients with primary biliary cirrhosis.3
MRP2 (ABCC2) is a member of the family of ATP binding

cassette (ABC) transporters expressed in various organs
including the liver and the blood brain barrier.4,5 In the
hepatocyte, MRP2 mediates the transport of conjugated
compounds, including dianionic conjugated bile salts
into bile;6 in addition, opioid ligands have been reported
to be substrates of MRP2.7 Exon 25 of the MRP2 is one of
the regions more frequently associated with MRP2 mutations.8 Samples from one hundred and one patients with
primary biliary cirrhosis from Italy, from 76 patients from
the United States, and 101 blood donors, matched for
sex, age and geographical area with the Italian patients
as control, were studied. The sequencing the exon 25 of
MRP2 gene revealed a novel mutation (t3563a) in codon
1188. This mutation resulted from the substitution of valine by glutamate (V1188E). The mutation (wt/mutation)
was present in heterozygosity in 19 of 101 (18.8%) of Italian patients with primary biliary cirrhosis, in 12 of 101
(11.9%) of Italian controls (p = 0.241), and in ive of the
76 (6.6%) of patients from the United States. There was a
signiicant association between genotypes and the origin
of the samples (i.e. Italy and United States) (p = 0.02, OR
= 3.29, 95%CI: 1.17-9.26) (Figure 1). All other patients
were homozygous wt/wt carriers. V1188E was identiied
in 17 of 87 (19.5%) patients who reported pruritus and in
7 of the 90 patients, who did not (7.8%), (p = 0.02, RR =
2.51, 95% CI: 1.13-5.69) (Figure 1). The mutation was
found in more samples from patients with pruritus from
Italy, 13 of 39 (33.3%), than in samples from patients without pruritus, six of 62 (9.7%) (p = 0.003, RR = 3.44, 95%
CI: 1.47-8.20). In the group of samples from patients from
the United States, the mutation was found in four of the 48
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Figure 1. Samples from patients from Italy and from the
United States with primary biliary cirrhosis with pruritus
and without pruritus were studied for the presence of
mutations in the gene that codes for MRP2. The sequencing of exon 25 of MRP2 gene revealed a novel mutation
(t3563a) in codon 1188, which resulted from the substitution of valine by glutamate (V1188E). V1188E was
identified in heterozygosity in 19.5% of patients who had
reported pruritus, and in 7.8% who did not have pruritus
(p = 0.02, RR = 2.51, 95% CI: 1.13-5.69) (3).
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samples from patients with pruritus (8.3%) and in one of
the 28 patients (3.6%) without pruritus (p = 0.42, RR = 2.33,
95%CI: 0.37-15.4).3 It was reported that the presence of
some single nucleotide polymorphisms in the MRP2 gene
may be associated with a decrease in the in vivo function of
the protein.9 Accordingly, the novel V1188E mutation found
in this study may alter the ability of the transporter to
transport substrates into the biliary canaliculus and it
may lead to increased accumulation of pruritogens in
plasma or to an increased availability of pruritogens
in the central nervous system.3 The second idea, the ability to perceive pruritus, was explored by studying the
polymorphism, Al18G found Exon 1.10 This polymorphism
predicts an Asn-to-Asp change in amino acid residue 40
in the extracellular domain of the receptor,11 at a putative N-glycosylation site. Asn40Asp in the OPRM1 gene has
been reported to be associated with behavioral changes
in human beings,12,13 and changes in the binding proile
of at least one endogenous opioid, beta-endorphin, to
the receptor.14 The samples studied were from the same
group of patients with primary biliary cirrhosis with and
without pruritus described above. For this study, samples from 101 patients from Italy, 40 (63.5%) of which were
from patients with pruritus and samples from 74 patients from the United States, 47 (63.5%) of which came
from patients who had pruritus were available.10 A118G
was found in 51 of 175 samples (29%) in heterozygosity
and in homozygosity, in one sample from a patient without pruritus from Italy (0.5%). All other samples had
sequences consistent with the common wild type. In the
combined group, A118G was found in 24 (27.6%) samples
from the group of patients with pruritus, and in 27 (30.6%)

from the group of patients without pruritus (p = 0.7). In
the samples from Italy, A118G was detected in eleven of the
40 (27.5%) from patients with pruritus and in sixteen of
the 61 (26.2%) from patients without pruritus (p = 0.9).
In the samples from the USA, A118G was found in thirteen
of the 47 (27.6%) samples from the patients with pruritus
and in eleven of the 27 (40.7%) from the patients without
pruritus (p = 0.3). A118G was more common in the samples from the patients without pruritus from the United
States, suggesting that its presence may be protective
from pruritus in cholestasis. In this context, published
data support the idea that A118G changes the effect
of receptor activation, as suggested by the report of a
patient heterozygote for A118G who did not respond as
expected to the effects of morphine.15 Although the presence of A118G was not signiicantly different from that
in patients with pruritus, the small sample size clearly
limited this study. Indeed, as the A118G mutation has also
been reported in other mammals,16 behavioral studies in
primates could be conducted to explore the idea of A118G
conferring protection against opioid receptor mediated
scratching, which would have relevance in the genetic
make up of patients with cholestasis. The novel indings
generated from these two studies with a relatively small
sample size provide support to the idea that genetic predisposition may play a role in the perception of pruritus
in cholestasis, and calls for the conduct of international
studies with large number of patients.

The magnitude of the problem of the pruritus of cholestasis
The pruritus of cholestasis is usually generalized and
intermittent. It can be severe, leading to the sleep deprivation and even suicidal ideations. Intractable pruritus
is an indication for liver transplantation.17 There are inconsistent reports on the predictability of the presence of
pruritus based on serum liver proile or liver histology.18-20
Patients can experience pruritus regardless of the degree
of their liver disease, as measured by current tests.
PBCers is an organization that supports education
and research in primary biliary cirrhosis (http://pbcers.
org/). An internet survey via the website supported by
the PBCers was conducted to understand how patients
perceived pruritus. A total of 239 subjects with a diagnosis of primary biliary cirrhosis responded to the survey;
of these, 232 were women, and 165 (69%) reported itch.
Twenty-nine of 164 (17.6%) subjects stated that the itch
was “relentless” or so severe that it led to wanting to
“tear (the) skin off”, and six responses (3.6%) stated that
the subjects scratched until they bled. A total of 120 of
162 respondents (74%) reported that their itch affected their
sleep, 107 of 164 respondents (65.2%) stated that
their itch was worse at night, and 11% reported that nothing
relieved the itch. The results of a subsequent survey
currently posted on the PBCers website, reports that 282
respondents (38.6%) experienced itch and that 12% reported than nothing made a difference on the itch, similar to
what was found in the prior survey.21
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Pathogenesis of the pruritus of cholestasis
Pruritus is deined as an unpleasant sensation that triggers the need to scratch.22 Scratching is the behavioral
manifestation of pruritus; scratching activity can be measured, and thus, it can be incorporated as an objective
end-point into clinical trials of interventions to treat this
symptom.23-26
It is inferred that the accumulation of pruritogenic
substances in plasma and other tissues mediate the pruritus of cholestasis. The speciic pruritogen(s) has not
been identiied; however, to date the only hypothesis
in support of which evidence has been presented from
clinical trials, is the hypothesis stating that the pruritus
of cholestasis is mediated, at least in part, by increased opioidergic tone; a central mechanism has been
proposed.2 Three lines of evidence support the idea that
in cholestasis there is increased opioidergic tone in the
central nervous system: (a) the opiate withdrawal like
reaction experienced by patients with cholestasis upon
the administration of opiate antagonists,27-29 (b) the state
of antinociception, that is stereospeciically reversed by
an opiate antagonist (i.e. naloxone) in an animal model
of cholestasis30 and, (c) the altered expression of opioid
receptors in the brain of rats with cholestasis.31,32 The
pharmacological increase in opioidergic tone, as in
the case of intrathecal administration of morphine
and other drugs with afinity for the opioid receptors,
is associated with pruritus, which can be prevented or
effectively treated by opiate antagonists. Clinical observations33-38 and animal studies39,40 indicate that the
pruritus and scratching behavior associated with the administration of morphine and opiate drugs is centrally
mediated. The clinical suggestion that cholestasis is associated with increased central opioidergic tone (i.e. the
opiate-withdrawal like syndrome precipitated by opiate
antagonists in patients with cholestasis) supports idea
that the pruritus is also centrally mediated. In addition,
there is an emerging consensus suggesting that all conditions associated with chronic pruritus may be associated
with central sensitization for itch. Patients with atopic
dermatitis, who suffer from chronic pruritus and scratching, can experience noxious stimuli like heat, pressure,
electrical and chemical stimulations as pruritus, in contrast to the painful perception reported by the control
subjects. Also, in a model to mimic chronic itch by infusion
of histamine into a deined skin area, a chemical stimulus
was perceived as pain, and as itch; this inding suggests
that chronic itch may allow non-pruritogenic stimuli to
be perceived as pruritus. The timing of the appearance of
itch in these studies is consistent with neurotransmission
via C-nociceptors.41 These data have been interpreted to
suggest that constant pruritogenic stimuli may result in
central sensitization to itch, which does not permit nociceptive stimuli (i.e. stimuli that are normally associated
with pain) to inhibit pruritus but to facilitate it. Furthermore, recordings obtained from a patient with chronic
pruritus and prurigo nodularis secondary to chronic scratching revealed spontaneously active itch ibers;42 there
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may be constant stimuli of C-pruriceptors (i.e. ibers that
respond to pruritic stimuli) in cholestasis from the accumulation of toxic substances, which may lead to central
sensitization for pruritus. In further support of a central origin of the pruritus of cholestasis, are data from brain scans
by single photon emission computed tomography and
functional magnetic resonance imaging methodology in
patients with pruritus of cholestasis during periods of
itch and no itch. In this study, published in abstract form, itch
was reported to be associated with sensory cortex activation and increasing itch severity was reported to
correlate with activity in the prefrontal cortex, orbital
frontal cortex, putamen, globus pallidus, insular cortex,
and orbital anterior and posterior cingulated cortices,
but not with activation of the sensory cortex. Based on
the pattern of activation, the authors concluded that the
limbic system is the primary central nervous system pathway involved in the perception of itch, and stated that the
indings support a central origin for this type of pruritus.43
In summary, support for the hypothesis stating that the
pruritus of cholestasis was centrally mediated, continues
to emerge.44
In the context of opioid neurotransmission, if cholestasis is associated with increased opioidergic tone, and
the pruritus of cholestasis is mediated, at least in part, by
this type of neurotransmission, opiate antagonists should
decrease the pruritus and its behavioral manifestation,
scratching activity. This hypothesis was tested in clinical
trials of opiate antagonists in patients with cholestasis
and pruritus, in which decrease in scratching behavior,
reported as hourly scratching activity, was incorporated
as an end point. In short term studies, the administration
of opiate antagonists was associated with some decrease
in hourly scratching activity in an average of 89% of the
patients (range, 82.8 to 100%).28,29,45,46 Opiate antagonists
were reported to be associated with some decrease in
the perception of pruritus, as measured by a visual analogue scale for pruritus in a range from 65.5% to 100%
of patients studied.27,29,45-50 In a placebo controlled study,
the opiate antagonist naltrexone was associated with 50%
reduction in the visual analogue scale for pruritus in thirteen of 34 patients (38%) although, changes lower than
50% were not discernable from the publication.51 Five
clinical trials of opiate antagonists to treat the pruritus
of cholestasis were submitted to a meta analysis; three
studies tested the effect of opiate antagonists administered orally (i.e. naltrexone and nalmefene) and two tested
the effect of intravenous naloxone with a reported total
of 84 participants. The report of this analysis documented that opiate antagonists were signiicantly more likely
to decrease pruritus than the control intervention, with
a standard mean difference (SMD) of - 0.68, 95% - 1.19
to - 0.17, and to decrease scratching activity with a SMD
of – 0.64, 95% - 1.28 to 0.01.52 These results support the
role of a speciic group of substances with afinity for
the opioid receptors, endogenous opioids, in the mediation of the pruritus of cholestasis.
An increased availability of endogenous opioids at
the opioid receptor would result in increased opioidergic
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Figure 2. Mean hourly scratching activity during the 96-hour study period of a patient with cholestasis and pruritus. The continuous line indicates the 24-hour rhythm that best its the observations; this line has a signiicant downward linear trend (slope
= –0.0081±0.0021) (P < 0.001), which is consistent with the sequence of treatments (placebo, placebo, naloxone, naloxone, the
latter being associated with a decrease in hourly scratching activity). Reproduced with permission from reference 46 .
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tone. There is evidence to suggest that the liver is a source of endogenous opioids in liver disease, as follows: (a)
there is increased expression of Met-enkephalin immunoreactivity in the liver of patients with primary biliary
cirrhosis, a liver disease characterized by cholestasis and
pruritus,53 and also, in the liver of patients with chronic
liver disease from viral and autoimmune hepatitis.54 In
addition, in a rat model of cholestasis, the mRNA of preproenkephalin, the gene that codes for Met-enkephalin
and Met-enkephalin containing peptides, is detected, in
contrast to its absence from control livers; furthermore,
Met-enkephalin immunoreactivity is strongly expressed,
suggesting that the protein is being made, in contrast to
its absence in the control livers.55 In addition, in some
animal models of cholestasis56 and in some patients
with liver disease, including primary biliary cirrhosis,
the concentration of Met-enkephalin, one of the endogenous opioid peptides, is higher than that of control
subjects.27,57 It is not known whether opioids derived from
the liver in cholestasis go to the brain to mediate what
has been interpreted as centrally increased opioidergic
neurotransmission; however, transport proteins found in
the basolateral domain of the hepatocyte are also found
in the choroid plexus and in the blood brain barrier and
can transport opiates in vitro58 and they may potentially
transport periphery-derived opioids into the central nervous system. Furthermore, increased availability of opioid
peptides in the periphery may facilitate their entrance
into the central nervous system.59 Thus, an increased in
the concentration of endogenous opioids in the periphery
may lead to increased opioidergic tone, centrally. The increased concentration of particular endogenous opioids
(i.e. Met-enkephalin) should not be interpreted as evidence to support that this particular peptide speciically
mediates the pruritus of cholestasis, as there may be
other opioids or combination of opioid peptides that
could exert that effect. What identiies a role of endogenous opioids in the pathophysiology of cholestasis is the
behavior suggesting increased opioidergic tone: (a) in patients, the opiate withdrawal like syndrome when given
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opiate antagonists,27 and (b) in animal models of cholestasis, the state of naloxone reversible antinociception.30
Other neurotransmitter systems have been explored
in the context of cholestasis and pruritus.60 Serotonin participates in the mediation of nociceptive stimuli, which
provided a rationale for the testing of ondansetron, a serotonin type 3 antagonist, in the treatment of pruritus in
patients with liver disease, including some with cancer
with metastasis to the liver;61-65 however, its effect on
the behavioral manifestation of pruritus, scratching, was
not conirmed in studies that included behavioral methodology.63,66 Sertraline, a serotonin reuptake inhibitor,
was also reported to be associated with relief of pruritus
in patients with cholestasis.67,68 The use of selective serotonin reuptake inhibitors have also been reported to
decrease pruritus in polycythaemia vera69 and in patients
with malignancy whose pruritus was multifactorial.70,71
These limited experiences have not conirmed a role of
the serotonin system in the pathogenesis of the pruritus
of cholestasis.
Substance P is an excitatory neurotransmitter that
acts through the NK-1 receptor synthesized by primary
afferent nociceptors and released into the spinal cord after
noxious stimuli. The central administration of substance
P was reported to be associated with scratching behavior in laboratory animals.72,73 In addition, the sustained
administration of morphine, which results in increased opioidergic tone, to laboratory animals, activates mechanisms
that promote pain (e.g. nociception), mediated, in part,
by the NK-1 receptor,74 instead of analgesia; furthermore, prolonged administration of opiates is associated
with increased expression of substance P in the dorsal
root ganglia, which are involved in the transmission
of nociceptive stimuli.75 The increased opioidergic tone of
cholestasis may contribute to a state of enhanced nociception that may be perceived as pruritus mediated,
in part, by substance P, analogous to the activation of
mechanisms that promote pain mediated by substance P
associated with chronic opiate administration.74 In this
regard, the mean serum concentration of substance P was
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Figure 3A and B. Mean hourly scratching activity (HAS) from patients who participated in a randomized, double blind, placebo
control study of gabapentin for the pruritus of cholestasis (89). All patients underwent baseline continuous recording of scratching activity for at least 24 hours after which, they were randomized to receive gabapentin or placebo. Figures 3A and 3B depict
mean baseline hourly scratching activity (HSA) from the patients who were subsequently randomized to gabapentin (3A) and to
placebo (3B). Reproduced with permission from reference 89.
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significantly higher in patients with chronic liver disease and pruritus than in patients with chronic liver
disease without pruritus, and in control subjects.76 These
data suggest that substance P may mediate some manifestations of liver disease, including pruritus; accordingly,
there is a rationale to study the effect of substance P
antagonists on this symptom of liver disease, in studies
that include behavioral methodology.
It was suggested in a recent publication that lipophosphatidic acid and the activity of the enzyme that
generates it, autotaxin, play a critical role in the pruritus of cholestasis because the serum concentration of the
former and the activity of the latter were reported to be
higher in the serum of patients with cholestasis and pruritus, than in the serum of those with cholestasis without
pruritus.77 Studies documenting the relevance between
the serum concentration and/or activities of these compounds in the pathogenesis of the pruritus of cholestasis
are awaited.78
The accumulation of substances, including bile
acids79,80 and histamine,81 in tissues of patients with cholestasis, has been used as a rationale to propose their
involvement in the pathogenesis of the pruritus associated with liver disease; however, in the 21st century,
rigorously obtained scientiic data must be provided in
support of hypotheses that may lead to clinical trials of
medications in patients who suffer from pruritus. In this
regard, the use of animal models of scratching82 to test
an anti-scratching effect of a drug, the inclusion of behavioral methodology in clinical trials of medications for
the treatment of pruritus,25,83 the development of relevant quality of life measures that detect the impact of a
therapeutic intervention in patients, and the incorporation of responses from patients relecting improvement
or lack of it in association with a treatment (i.e. yes or
no) must be taken into consideration in pruritus research.
Bile acids have been advanced as the pruritogens in
cholestasis for many years. They accumulate in the serum
and tissues of patients with cholestasis;79,80 however, their
role in the pruritus of cholestasis has not been demonstrated.2 Three lines of evidence do not support a role
of bile acids in this type of pruritus: (a) in liver failure,
when bile acids are maximally elevated, pruritus tends
to cease,84 (b) an important number of patients with
cholestasis and marked elevations of serum bile acids do
not experience pruritus throughout the course of their
disease, and (c) pruritus is intermittent, independently
from changes in serum bile acid concentrations. A certain
bile acid proile in the cholestatic liver milieu, or in the
serum, and not total serum concentration of bile acids,
may be relevant if these substances are involved in the
pruritus of cholestasis
In the context of bile acids, results of a double blind,
placebo controlled, dose response phase II study on the
use of obeticholic acid for the treatment of patients with
primary biliary cirrhosis who had not responded completely to treatment with ursodeoxycholic acid has been
published in abstract form.85 Obeticholic acid is a synthetic derivative of chenodeoxycholic acid, that is an agonist
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at the farsenoid nuclear receptor (FXR) and which has
choleretic properties.86,87 FXR is a bile acid sensor associated with a decrease in bile acid production.88 The report
documented that the administration of obeticholic acid
was associated with a decrease in the activity of serum
alkaline phosphatase. Pruritus, however, was a signiicant
side effect in association with the two highest doses (25
and 50 mgs) of obeticholic acid tested, than in those who
received placebo. The intensity of pruritus required discontinuation of the drug in some patients. Fifty percent
of patients who received the placebo compound reported
to experience pruritus, which was similar to the 48% that
reported pruritus at the lowest dose (10 mg) of obeticholic acid. In the latter group, the pruritus was severe in
some patients; severe pruritus was not reported in patients who received placebo. Many questions arise from
the results of this study: did normal volunteers experienced pruritus in association with obeticholic acid?, what is
the basis of obeticholic acid-associated pruritus vis-à-vis the
pruritus of cholestasis? . If the pruritus of cholestasis was
worsened by this new drug, the mechanism by which this
effect is mediated merits investigation, as this inding
may shed light on some aspect of the pathogenesis of this
type of pruritus.
The study of symptoms is dificult because of their
inherent subjective nature; however, pruritus is associated with scratching behavior, which can be measured by
available methodology. In this context, the study of the
pruritus of cholestasis has been advanced by the inclusion of behavioral methodology in clinical trials with well
deined end points (i.e. decrease in scratching activity).
In addition, behavioral methodology has revealed the
complexity of scratching behavior: (a) in a double-blind
randomized placebo controlled study of naloxone infusions for the pruritus of cholestasis, a 24 hour rhythm
in scratching behavior that tended to peak from 1200 to
1600 hours, was detected in some patients46 (Figure 2);
accordingly, the interpretation of data obtained from
subjective methodology (i.e. visual analogue scales, diaries, questionnaires) may be inaccurate, as the timing of
collection will surely inluence the results, and (b) in a
double-blind, randomized placebo-controlled study of
gabapentin for the pruritus of cholestasis, (Figures 3A,
3B, 4A, and 4B) the placebo intervention was associated
with a signiicant reduction of scratching activity (Figure 4B).89 This inding has conirmed the placebo effect
considered to be inherent in all studies of pruritus and
also, it identiies the inclusion of expectations at the time
of enrollment of patients in clinical trials of pruritus because expectations can have an impact on the placebo
response.90,91

Selected therapies for the treatment of
the pruritus of cholestasis (Table 1)
Differences in the pruritus experienced by patients with
different types of liver diseases have not been reported.
At present, therapies for the pruritus of cholestasis tend
to be prescribed independently from the etiology of the
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Figures 4A and B. Mean hourly scratching activity (HAS) from patients who participated in a randomized, double blind, placebo
control study of gabapentin for the pruritus of cholestasis (89). After the patients had been randomized to the study drug (gabapentin or its placebo) and had been on treatment for at least four weeks, scratching activity was recorded for a period of at
least 24 hours. Gabapentin was not associated with an amelioration in hourly scratching activity, in fact, it was associated with
an increase (Figure 4A); in contrast, the placebo tablet, was associated with a signiicant reduction of hourly scratching activity
(Figure 4B). Reproduced with permission from reference 89.
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liver disease. The treatment of the pruritus of cholestasis, however, can be aimed at two targets: (a) decreasing
the degree of cholestasis; this relates to treating the speciic cause of cholestasis such as relieving common bile
duct obstruction, and in patients with primary biliary cirrhosis, administering ursodeoxycholic acid, a choleretic
bile acid approved for the treatment of that disease, and
(2) the speciic treatment of pruritus; in this context, the
only speciic therapy for which a rationale is known is
the administration of opiate antagonists. In this section,
selected therapies for the pruritus of cholestasis will be
listed, including the rationale that is given to support
their use.

V-Bergasa N.

reported that six patients experienced short-term resolution of jaundice and pruritus and three, qualiied as
symptom-free, had not required liver transplantation after partial biliary diversion from a post-procedure period
duration of 59 to 78 months. Serious complications were
also reported. The authors concluded that partial biliary
diversion for progressive familial intrahepatic cholestasis
is effective as a bridge to liver transplantation in improving jaundice and pruritus but that it may be associated
with a high incidence of complications related to the
stoma. This review highlights the dificulty that treating
pruritus in patients with cholestasis, including children,
poses and also, emphasizes the need to consult experts in
the matter prior to this type of intervention.105

Procedures aimed at the removal of pruritogens from the body

Changes in neurotransmission

Non-absorbable resins: The administration of non-absorbable resins (e.g. cholestyramine, cholesevalam),
which bind anions in the small intestine92 have been reported to have antipruritic effect in some patients with
cholestasis,93,94 and with polycythaemia vera,95 which is
not associated with cholestasis and with an effect no different from placebo, in a controlled study that applied
subjective methodology.96 The use of cholestyramine
approved to treat hypercholesterolemia is incorporated
in the practice guidelines on the management of pruritus
in patients with primary biliary cirrhosis.97 The drug can
be administered at doses of 4 g immediately before and
after breakfast, as the idea that suggests its use is the
increase in the fecal excretion of the pruritogens, which
are stored in the gallbladder during the overnight fast,
and that are poured into the duodenum at the irst morning meal. The addition of 4 g of cholestyramine at lunch
and/or dinner time can be considered but more than 16 g
per day is not recommended in the use of this drug.
Extraction of pruritogens from plasma: The intervention to remove pruritogens from plasma on which there
are several published articles is the extracorporeal liver
support systems (Molecular Adsorbent Recirculating System (MARSTM)98-101 and PrometheusTM.102 The placebo effect
of these interventions may be substantial and the relief
temporary. The most recent series published reported
that no major adverse effects had been associated with
the procedure; thus, this intervention can be considered
in selected patients with cholestasis and pruritus dificult
to manage.101
Procedures associated with removal of bile the gastrointestinal tract have been in use for some time. The use
of nasobiliary drainage in patients with pruritus secondary
to primary biliary cirrhosis has been reported.103 Procedures to divert bile low usually performed in children
with some congenital cholestatic liver diseases have been
reported to be associated with relief of pruritus, including partial external diversion of bile.104,105 A recently
published retrospective review documented that the long
term postoperative outcome in seven patients with progressive familial intrahepatic cholestasis who underwent
partial biliary diversion over a four year period.105 It was

Opiate antagonists: The rationale that support the use of
opiate antagonists to treat the pruritus of cholestasis2 and the
results of several clinical studies,27-29,45-51,106 including those that used behavioral methodology28,29,45,46 support the
administration of opiate antagonists to treat the pruritus of cholestasis (see above). The opiate withdrawal
like reaction that some patients experience is generally
characterized by a constellation of symptoms including
tachycardia, goose-bumps, abdominal pain, and unpleasant dreams.27-29 Although the duration of this reaction is
limited and in most cases, the degree of severity mild,
the risk for its occurrence can discourage the prescription of this type of drug. The treatment with oral opiate
antagonists (i.e. naltrexone) can be started at the lowest
possible dose to decrease the probability and intensity of
the potential opiate withdrawal like reaction.107-109 In this
regard, the only opiate antagonist with oral bioavailability available commercially is naltrexone. This drug, which
is approved for the treatment of alcoholism,110 is produced in 50 mg tablets; thus, one alternative to its use is to
break the tablet in four to yield approximately 12.5 mg
per dose, which can be the starting dose, to be increased
gradually to 50 mg per day. Another alternative is to admit patients to the hospital for intravenous infusions of
naloxone, another opiate antagonist, and to convert to
oral medication (i.e. naltrexone) after one or two days
of intravenous medications. The initial dose of naloxone is 0.4 mg bolus intravenous administration, followed
by its continuous infusion of naloxone at a dose of 0.2
micrograms for kilogram of body weight for minute.46
Metabolites of naltrexone can accumulate in patients
with decompensated liver disease;84 thus, the use of
lower than approved doses has been recommended in
those patients. Pruritus, however, tends to cease in patients with hepatic synthetic dysfunction;111 thus, treatment
of pruritus with naltrexone is usually not necessary in patients with decompensated liver disease.
Opiate-induced scratching behavior can be prevented
by the stimulation of kappa opioid receptors in primates.39
Nalfuraine is a drug with kappa agonist activity that was
reported to be associated with a decrease in pruritus in
patients with kidney disease on hemodialysis.112 A study
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Table 1. Selected publications on the treatment of pruritus on cholestasis

Medication

Aim

Dose /mode of
administration/
frequency

Type of study/
duration

n

End points on
pruritus and/
or scratching

Results

Reference

Removal of
pruritogen(s)

3.3-12 g/P.O./day

Single blind, open
label/ placebo
controlled crossover
1/ 6-32 months

27

Not reported

23 patients
experienced relief
of pruritus 1

(93)

Rifampicin

Unknown

150 mg P.O. / BID if
serum bilirubin >3 mg/dl;
150 mg P.O/ TID if serum
bilirubin <3

Double blind,
randomized placebo
controlled crossover/
4 weeks 2

9

Change in VAS
1

Highly signiicant
decrease in the
7-day summed
VAS 2

(114)

Naloxone

To decrease
opioidergic tone

0.2 M/kg/min/ IV
continuous infusions
preceded by 0.4 mg IV
bolus

Double blind, placebo
controlled, randomized
crossover/ 4
consecutive days

29

Change in HSA

Geometric mean
HSA 34% lower on
naloxone than on
placebo

(46)

Naltrexone

To decrease
opioidergic tone

25 mg P.O. /BID on day
1 followed by 50 mg
P.O. daily

Randomized placebo
controlled/ 4 weeks3

16

Change in VAS

Daytime VAS
down by 54% and
nighttime VAS
down by 44%

(48)

Sertraline

To change
serotoninergic
tone

75 to 100 mg P.O. daily

First phase, dose
inding study/4
weeks Second phase,
randomized, double
placebo controlled,
cross over design/ 6
weeks

21

Change in VAS,
decrease in
skin excorations

Decrease in mean
VAS by 53% in
irst phase and
decrease in mean
VAS by 33%
from baseline on
sertraline

Cholestyramine

12

(68)

VAS: mean visual analogue score, HSA: hourly scratching activity
N: total number of patients.
1 Compared to an observational control group that did not receive cholestyramine but which received norethandrolone or no treatment. 2 The use
of cholestyramine was allowed to continue; the number of cholestyramine packs per day that the patients used was counted. Mean change in VAS
not reported; VAS graphed per patient. 3 Concomitant use of antipruritic medications were allowed.

on the use of this drug in patients with primary biliary
cirrhosis is on going in Japan (www.clinicaltrials.gov).
Serotonin re-uptake inhibitors: The original report
stating that sertraline was associated with a decrease in
pruritus in patients with primary biliary cirrhosis came
from a retrospective review of data recorded by patients
who were participants in a clinical trial that compared
the effect of ursodeoxycholic acid and placebo to that of
ursodeoxycholic acid and methotrexate.67 The inding was
further explored in a randomized placebo controlled study
the report of which documented that sertraline at doses
of 75 to 100 mg was associated with relief of pruritus,
as assessed by a visual analogue scale, and healing of excoriations, as evaluated on physical examination.68
Antiobiotics: Rifampicin is a ligand of the pregnane X
receptor, the stimulation of which induces drug-metabolizing enzymes and transporters.113 Rifampicin has been
studied in clinical trials114 and it is listed as an alternative to the management of the pruritus in patients with

primary biliary cirrhosis in the clinical guidelines published by the American Association for the Study of Liver
Disease.97 There is concern on the use of rifampicin for
the treatment of this type of pruritus because of the risk
of hepatotoxicity;115-117 thus, when this drug is prescribed,
a rigorous monitoring of the patient to detect any evidence of liver toxicity, for which the drug should be stopped
is necessary.
Antihistamines: Antihistamines, including hydroxyzine, tend to be prescribed for the treatment of pruritus in
patients with liver disease, however, there is no evidence
to support that histamine plays a role in this type of pruritus as the indings consistent with histamine mediated
pruritus (i.e. edema and erythema) are absent from the
skin of patients with cholestasis and pruritus; in contrast,
excoriations, fresh and old, and prurigo nodularis, are
the hallmark of chronic scratching. The relief of pruritus
in association with this class of drug, as reported by 27
of the 164 (16.5%) patients with primary biliary cirrhosis
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who participated in an internet survey21 may be due to
the sedative properties of antihistamines.118
Miscellaneous types of drugs that have been reported to relief pruritus in cholestasis: Phototherapy
to the skin to treat the pruritus of cholestasis is used
by some hepatologists, gastroenterologists and dermatologists,119-121 although the rationale for that type
of therapy is not evident. Circadian rhythms are regulated by light. 122 The 24 hour rhythm in scratching
behavior displayed by some patients with cholestasis
(Figure 2) suggested a circadian nature, 46 and thus,
provided a rationale to test bright light phototherapy
indirectly directed towards the eyes, in a pilot study in
which this intervention was associated with a decrease
in scratching activity in the participants. 123
Anesthetics including propofol124-126 and lidocaine127
have been reported to decrease pruritus in patients with
cholestasis. The reported antipruritic effect of lidocaine
may suggest a potential role of the transient receptor potential vanilloid receptor-1 (TRPV1) in the transmission of
pruritogenic stimuli in cholestasis.128-130
The central processing of the sensation of itch poses
a challenge in clinical studies because of methodological
limitations to the study of brain function and to the study
symptoms in general; however, continuous technological
process will open avenues for research into this area.
The reconciliation of consequences of cholestasis (e.g.
accumulation in tissues of substances that are normally
excreted in bile) with the neurophysiology and neuropathophysiology of the itch sensation in human beings is a
challenge and a priority in clinical research.

9.

10.

11.
12.
13.

14.

15.

16.
17.
18.

References

19.

1.

20.

2.
3.

4.
5.

6.
7.

8.

Reichen J, Simon F. Cholestasis. In: Arias IM JW, Popper H,
Schachter D, Schafritz DA, ed. The liver: Biology and pathobilogy. Second ed. New York: Raven Press, 1988; 11051124.
Jones EA, Bergasa NV. The pruritus of cholestasis: from
bile acids to opiate agonists. Hepatology 1990;11:884887.
Floreani A, Carderi I, Variola A, et al. A novel multidrugresistance protein 2 gene mutation identiies a subgroup
of patients with primary biliary cirrhosis and pruritus. Hepatology 2006;43:1152-1154.
Dietrich CG, Geier A, Oude Elferink RP. ABC of oral bioavailability: transporters as gatekeepers in the gut. Gut
2003;52:1788-1795.
Dombrowski SM, Desai SY, Marroni M, et al. Overexpression
of multiple drug resistance genes in endothelial cells from
patients with refractory epilepsy. Epilepsia 2001;42:15011506.
Keppler D, Leier I, Jedlitschky G. Transport of glutathione
conjugates and glucuronides by the multidrug resistance
proteins MRP1 and MRP2. Biol Chem 1997;378:787-791.
Hoffmaster KA, Zamek-Gliszczynski MJ, Pollack GM,
Brouwer KL. Multiple transport systems mediate the hepatic uptake and biliary excretion of the metabolically
stable opioid peptide [D-penicillamine2,5] enkephalin.
Drug Metab Dispos 2005;33:287-293.
Shoda J, Suzuki H, Suzuki H, et al. Novel mutations identiied in the human multidrug resistance-associated protein

21.
22.
23.
24.

25.
26.

27.
28.

2 (MRP2/ABCC2) gene in a Japanese patient with DubinJohnson syndrome. Hepatol Res 2003;27:323-326.
Ryu S, Kawabe T, Nada S, Yamaguchi A. Identiication of
basic residues involved in drug export function of human
multidrug resistance-associated protein 2. J Biol Chem
2000;275:39617-39624.
Wei LX, Floreani A, Variola A, et al. A study of the mu
opioid receptor gene polymorphism A118G in patients
with primary biliary cirrhosis with and without pruritus.
Acta Derm Venereol 2008;88:323-326.
Wendel B, Hoehe MR. The human mu opioid receptor
gene: 5’ regulatory and intronic sequences. J Mol Med
1998;76:525-532.
Tan EC, Tan CH, Karupathivan U, Yap EP. Mu opioid receptor gene polymorphisms and heroin dependence in Asian
populations. Neuroreport 2003;14:569-572.
Oslin DW, Berrettini W, Kranzler HR, et al. A functional polymorphism of the mu-opioid receptor gene is associated
with naltrexone response in alcohol-dependent patients.
Neuropsychopharmacology 2003;28:1546-1552.
Bond C, LaForge KS, Tian M, Melia D, et al. Single-nucleotide polymorphism in the human mu opioid receptor gene
alters beta-endorphin binding and activity: possible implications for opiate addiction. Proc Natl Acad Sci U S A
1998;95:9608-9613.
Hirota T, Leiri I, Takane H, et al. Sequence variability and
candidate gene analysis in two cancer patients with complex clinical outcomes during morphine therapy. Drug Metab Dispos 2003;31:677-680.
Mague SD, Blendy JA. OPRM1 SNP (A118G): involvement
in disease development, treatment response, and animal
models. Drug Alcohol Depend;108:172-182.
Elias E. Liver Transplantation. J Roy Coll Phys London
1993;27:224-232.
Chia SC, Bergasa NV, Kleiner DE, et al. Pruritus as a
presenting symptom of chronic hepatitis C. Dig Dis Sci
1998;43:2177-2183.
Talwalkar JA, Souto E, Beigley CS, et al. Natural history of
pruritus in primary biliary cirrhosis. J Clinical Gastroenterol Hepatol 2003.
Newton JL, Bhala N, Burt J, Jones DE. Characterisation of
the associations and impact of symptoms in primary biliary cirrhosis using a disease speciic quality of life measure. J Hepatol 2006;44:776-783.
Rishe E, Azarm A, Bergasa NV. Itch in primary biliary cirrhosis: a patients’ perspective. Acta Derm Venereol
2008;88:34-37.
Greaves MW, Wall PD. Pathophysiology of itching. The
Lancet 1996;348:938-940.
Talbot TL, Schmitt JM, Bergasa NV, et al. Application of
piezo ilm technology for the quantitative assessment of
pruritus. Biomed Tech 1991;25:400-403.
Stein H, Bijak M, Heerd E, et al. [Pruritometer 1: Portable measuring system for quantifying scratching as an
objective measure of cholestatic pruritus]. Biomed Tech
1996;41:248-252.
Molenaar HA, Oosting J, Jones EA. Improved device for
measuring scratching activity in patients with pruritus.
Med Biol Eng Comput 1998;36:220-224.
Bijak M, Mayr W, Rafolt D, Tanew A, Unger E. Pruritometer 2: portable recording system for the quantiication of
scratching as objective criterion for the pruritus. Biomed
Tech 2001;46:137-141.
Thornton JR, Losowsky MS. Opioid peptides and primary
biliary cirrhosis. British Medical Journal 1988;297:15011504.
ergasa NV, Alling DW, Talbot TL, Wells MC, Jones EA. Oral
nalmefene therapy reduces scratching activity due to the

61

The Pruritus of Cholestasis: ten years into the 21th Century

29.
30.
31.

32.
33.

34.
35.
36.

37.
38.

39.

40.
41.
42.
43.
44.
45.
46.

47.
48.

pruritus of cholestasis: a controlled study. J Am Acad Dermatol 1999;41:431-434.
Bergasa NV, Schmitt JM, Talbot TL, et al. Open-label trial
of oral nalmefene therapy for the pruritus of cholestasis.
Hepatology 1998;27:679-684.
Bergasa NV, Alling DW, Vergalla J, Jones EA. Cholestasis in
the male rat is associated with naloxone-reversible antinociception. J Hepatol 1994;20:85-90.
Bergasa NV, Rothman RB, Vergalla J, Xu H, Swain MG,
Jones EA. Central mu-opioid receptors are down-regulated in a rat model of cholestasis. Journal of Hepatology
1992;15:220-224.
Inan S, Cowan A. Reduced kappa-opioid activity in a rat
model of cholestasis. Eur J Pharmacol 2005;518:182-186.
Abid A, Benhamou D, Labaille T. Postoperative analgesia
after cesarean section: sublingual buprenorphine versus
subcutaneous morphine. Annales Francaises D Anesthesie
Et De Reanimation 1990;9:275-279.
Escarment J, Clement HJ. Use of epidural and intrathecal
opiates in obstetrics. Annales Francaises D Anesthesie Et
De Reanimation 1989;8:636-649.
Ecoffey C. Secondary effects of opioids administered by
the regional route. Cahiers D Anesthesiologie 1991;39:115119.
Abouleish E, Rawal N, Rashad MN. The addition of 0.2
mg subarachnoid morphine to hyperbaric bupivacaine for
cesarean delivery: a prospective study of 856 cases. Reg
Anesth 1991;16:137-140.
Ballantyne JC, Loach AB, Carr DB. The incidence of pruritus after epidural morphine. Anaesthesia 1989;44:863.
Abbound TK, Lee K, Zhu J, et al. Prophylactic oral naltrexone with intrathecal morphine for cesarean section:
effects on adverse reactions and analgesia. Anesth Analg
1990;71:367-370.
Ko MC, Lee H, Song MS, et al. Activation of kappa-opioid
receptors inhibits pruritus evoked by subcutaneous or intrathecal administration of morphine in monkeys. J Pharmacol Exp Ther 2003;305:173-179.
Ko MC, Song MS, Edwards T, et al. The role of central mu
opioid receptors in opioid-induced itch in primates. J
Pharmacol Exp Ther 2004;310:169-176.
Ikoma A, Fartasch M, Heyer G, et al. Painful stimuli evoke
itch in patients with chronic pruritus: central sensitization
for itch. Neurology 2004;62:212-217.
Schmelz M, Hilliges M, Schmidt R, et al. Active «itch ibers» in chronic pruritus. Neurology 2003;61:564-566.
Barnes LB, Devous MD, Harris TS, Mayo MJ. The central
nervous system activity proile of cholestatic pruritus. Hepatolgy 2009;50:375.
Jones EA, Bergasa NV. The pruritus of cholestasis: from
bile acids to opiate agonists. Hepatology 1990;11:884887.
Bergasa NV, Talbot TL, Alling DW, et al. A controlled trial
of naloxone infusions for the pruritus of chronic cholestasis. Gastroenterology 1992;102:544-549.
Bergasa NV, Alling DW, Talbot TL, et al. Effects of naloxone infusions in patients with the pruritus of cholestasis.
A double-blind, randomized, controlled trial. Ann Intern
Med 1995;123:161-167.
Carson KL, Tran TT, Cotton P, et al. Pilot study of the use of
naltrexone to treat the severe pruritus of cholestatic liver
disease. Am J Gastroenterol 1996;91:1022-1023.
Wolfhagen FHJ, Sternieri E, Hop WCJ, et al. Oral naltrexone treatment for cholestatic pruritus: a double-blind, placebo-controlled study. Gastroenterology 1997;113:12641269.

49.

50.
51.
52.

53.
54.

55.
56.
57.

58.
59.
60.
61.
62.
63.
64.

65.

66.
67.

68.

Terg R, Coronel E, Sorda J, et al. Eficacy and safety of
oral naltrexone treatment for pruritus of cholestasis, a
crossover, double blind, placebo-controlled study. J Hepatol 2002;37:717-722.
Joshi GG, Thakur BS, Sircar S, et al. Role of intravenous
naloxone in severe pruritus of acute cholestasis. Indian J
Gastroenterol 2009;28:180-182.
Mansour-Ghanaei F, Taheri A, Froutan H, et al. Effect of
oral naltrexone on pruritus in cholestatic patients. World
J Gastroenterol 2006;12:1125-1128.
Tandon P, Rowe BH, Vandermeer B, Bain VG. The
efficacy and safety of bile Acid binding agents,
opioid antagonists or rifampin in the treatment of
cholestasis-associated pruritus. Am J Gastroenterol
2007;102:1528-1536.
Bergasa NV, Liau S, Homel P, Ghali V. Hepatic Metenkephalin immunoreactivity is enhanced in primary biliary cirrhosis. Liver 2002;22:107-113.
oyella VD, Nicastri AD, Bergasa NV. Human hepatic metenkephalin and delta opioid receptor-1 immunoreactivities in viral and autoimmune hepatitis. Ann Hepatol
2008;7:221-226.
Bergasa NV, Sabol SL, Young WSD, et al. Cholestasis is associated with preproenkephalin mRNA expression in the
adult rat liver. Am J Physiol 1995;268:G346-354.
Swain MG, Rothman RB, Xu H, et al. Endogenous opioids
accumulate in plasma in a rat model of acute cholestasis.
Gastroenterology 1992;103:630-635.
Spivey J, Jorgensen R, Gores G, Lindor K. Methionineenkephalin concentrations correlate with stage of disease
but not pruritus in patients with primary biliary cirrhosis.
Am J Gastroenterol 1994;89:2018-2032.
Dagenais C, Ducharme J, Pollack GM. Uptake and eflux of
the peptidic delta-opioid receptor agonist. Neurosci Lett
2001;301:155-158.
Banks WA, Kastin AJ. Peptide transport systems for opiates
across the blood-brain barrier. Am J Physiol 1990;259:E110.
Richardson BP. Serotonin and nociception. Annals of the
New York Academy of Science 1990;600:511-520.
Raderer M, Muller C, Scheithauer W. Ondansetron for pruritus due to cholestasis. N Engl J Med 1994;21:1540.
Schworer H, Ramadori G. Improvement of cholestatic pruritus by ondansetron. Lancet 1993;341:1277.
O‘Donohue JW, Haigh C, Williams R. Ondansetron in the
treatment of the pruritus of cholestasis: a randomised
controlled trial. Gastroenterology 1997;112:A1349.
Muller C, Pongratz S, Pidlich J, et al. Treatment of pruritus in chronic liver disease with the 5-hydroxytryptamine
receptor type 3 antagonist ondansetron: a randomized,
placebo-controlled, double-blind cross-over trial. Eur J
Gastroenterol Hepatol 1998;10:865-870.
Schworer H, Hartmann H, Ramadori G. Relief of cholestatic pruritus by a novel class of drugs: 5- hydroxytryptamine type 3 (5-HT3) receptor antagonists: effectiveness of
ondansetron. Pain 1995;61:33-37.
Jones EA, Molenaar HA, Oosting J. Ondansetron and pruritus in chronic liver disease: a controlled study. Hepatogastroenterology 2007;54:1196-1199.
Browning J, Combes B, Mayo MJ. Long-term eficacy of
sertraline as a treatment for cholestatic pruritus in patients with primary biliary cirrhosis. Am J Gastroenterol
2003;98:2736-2741.
Mayo MJ, Handem I, Saldana S, et al. Sertraline as a
irst-line treatment for cholestatic pruritus. Hepatology
2007;45:666-674.

62

69.
70.

71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.

83.

84.
85.

86.

87.
88.
89.

V-Bergasa N.

Diehn F, Tefferi A. Pruritus in polycythaemia vera: prevalence, laboratory correlates and management. Br J Haematol 2001;115:619-621.
Zylicz Z, Krajnik M, Sorge AA, Costantini M. Paroxetine
in the treatment of severe non-dermatological pruritus:
a randomized, controlled trial. J Pain Symptom Manage
2003;26:1105-1112.
Zylicz Z, Smits C, Krajnik M. Paroxetine for pruritus in advanced cancer. J Pain Symptom Manage 1998;16:121-124.
Piercey MF, Schroeder LA, Folkers K, et al. Sensory and
motor functions of spinal cord substance P. Science
1981;214:1361-1363.
Kuraishi Y, Yamaguchi T, Miyamoto T. Itch-scratch responses induced by opioids through central mu opioid receptors in mice. J Biomed Sci 2000;7:248-252.
King T, Gardell L, Wang R, et al. Role of NK-1 neurotransmission in opioid-induced hyperalgesia. Pain
2005;116:276-288.
Ossipov MH, Lai J, King T, et al. Underlying mechanisms
of pronociceptive consequences of prolonged morphine
exposure. Biopolymers 2005;80:319-324.
rivedi M, Bergasa NV. Serum concentrations of substance
P in cholestasis. Ann Hepatol 2010;9:177-180.
Kremer AE, Martens JJ, Kulik W, et al. Lysophosphatidic
acid is a potential mediator of cholestatic pruritus. Gastroenterology 139:1008-1018, 1018 e1001.
Bergasa NV. Lysophosphatidic acid and atotaxin in patients
with cholestasis and pruritus: Fine biology, anticipated
discernme. Ann Hepatol 9:475-479.
Schoenield L, Sjovall J, Perman E. Bile acids on the skin
of patients with pruritc hepatobiliary disease. Nature
1967;213:93-94.
Carey WD, Smith J, Asanuma Y, et al. Pruritus of cholestasis treated with plasma perfusion. Am J Gastroenterol
1981;76:330-337.
Gittlen SD, Schulman ES, Maddrey WC. Raised histamine
concentrations in chronic cholestatic liver disease. Gut
1990;31:96-99.
Inan S, Cowan A. Nalfuraine, a kappa opioid receptor
agonist, inhibits scratching behavior secondary to cholestasis induced by chronic ethynylestradiol injections in
rats. Pharmacol Biochem Behav 2006;85:39-43.
Talbot TL, Schmitt JM, Bergasa NV, Jones EA, Walker
EC. Application of piezo ilm technology for the quantitative assessment of pruritus. Biomed Instrum Technol
1991;25:400-403.
Lloyd-Thomas HG, Sherlock S. Testosterone therapy for the pruritus of obstructive jaundice. Br Med J
1952;2:1289-1291.
Mason A, Luketic V, Lindor K, et al. Farsenoid-X-receptor
agonist: a new class of drug for the treatment of PBC?
An international study evaluating the addition of obeticholic acid (INT-747) to ursodeoxycholic acid. Hepatology
2010;52:80A
Fiorucci S, Clerici C, Antonelli E, et al. Protective effects
of 6-ethyl chenodeoxycholic acid, a farnesoid X receptor
ligand, in estrogen-induced cholestasis. J Pharmacol Exp
Ther 2005;313:604-612.
NCT01265498 CgIn In
Mencarelli A, Fiorucci S. FXR an emerging therapeutic target for the treatment of atherosclerosis. J Cell Mol Med
2010;14:79-92.
Bergasa NV, McGee M, Ginsburg IH, Engler D. Gabapentin in patients with the pruritus of cholestasis: a doubleblind, randomized, placebo-controlled trial. Hepatology
2006;44:1317-1323.

90.

91.
92.
93.
94.
95.
96.

97.
98.

99.
100.

101.

102.

103.
104.

105.
106.
107.
108.
109.

de la Fuente-Fernández R, Ruth TJ, Sossi V, et al. Expectation and dopamine release: mechanism of the placebo
effect in Parkinson’s disease. Science 2001;293:11641166.
Wager TD, Rilling JK, Smith EE, et al. Placebo-induced
changes in FMRI in the anticipation and experience of
pain. Science 2004;303:1162-1167.
Thompson W. Cholestyramine. Can Med Assoc J
1971;104:305-309.
Datta DV, Sherlock S. Cholestyramine for long term relief
of the pruritus complicating intrahepatic cholestasis. Gastroenterology 1966;50:323-332.
Berg C. Use of colesevelam hydrochloride (Welchol) as a
novel therapeutic agent for the management of refractory
pruritus in chronic liver disease. Hepatology 2001;34:541.
Chanarin I, Szur L. Letter: Relief of intractable pruritus in
polycythaemia rubra vera with cholestyramine. Br J Haematol 1975;29:669-670.
Kuiper E, van Erpecum K, Beuers U, et al. The potent
bile acid sequestrant colesevelam is not effective in cholestatic pruritus: results of a double-blind, randomized,
placebo-controlled trial. Hepatology 2010;52 :1334-1340.
Lindor KD, Gershwin ME, Poupon R, et al. Primary biliary
cirrhosis. Hepatology 2009;50:291-308.
Sturm E, Franssen CF, Gouw A, et al. Extracorporal albumin dialysis (MARS) improves cholestasis and normalizes low apo A-I levels in a patient with benign recurrent intrahepatic cholestasis (BRIC). Liver 2002;22(Suppl):72-75.
Doria C, Mandala L, Smith J, et al. Effect of molecular
adsorbent recirculating system in hepatitis C virus-related
intractable pruritus. Liver Transpl 2003;9:437-443.
Pares A, Cisneros L, Salmeron JM, et al. Extracorporeal albumin dialysis: a procedure for prolonged relief of intractable pruritus in patients with primary biliary cirrhosis.
Am J Gastroenterol 2004;99:1105-1110.
Pares A, Herrera M, Aviles J, et al. Treatment of resistant
pruritus from cholestasis with albumin dialysis: combined analysis of patients from three centers. J Hepatol
2010;53:307-312.
Rifai K, Hafer C, Rosenau J, et al. Treatment of severe
refractory pruritus with fractionated plasma separation
and adsorption (Prometheus). Scand J Gastroenterol
2006;41:1212-1217.
Beuers U, Gerken G, Pusl T. Biliary drainage transiently
relieves intractable pruritus in primary biliary cirrhosis.
Hepatology 2006;44:280-281.
Whitington P, Whitington G. Partial external diversion
of bile for the treatment of intractable pruritus associated with intrahepatic cholestasis. Gastroenterology
1988;95:130-136.
Halaweish I, Chwals WJ. Long-term outcome after partial
external biliary diversion for progressive familial intrahepatic cholestasis. J Pediatr Surg 2010;45:934-937.
Bernstein JE, Swift R. Relief of intractable pruritus with
naloxone. Archives of Dermatology 1979;115:1366-1367.
Jones EA. Trials of opiate antagonists for the pruritus of
cholestasis: primary eficacy endpoints and opioid withdrawal-like reactions. J Hepatol 2002;37:863-865.
Jones EA, Dekker LR. Florid opioid withdrawal-like reaction precipitated by naltrexone in a patient with chronic
cholestasis. Gastroenterology 2000;118:431-432.
Jones EA, Neuberger J, Bergasa NV. Opiate antagonist therapy for the pruritus of cholestasis: the
avoidance of opioid withdrawal-like reactions. Qjm
2002;95:547-552.

The Pruritus of Cholestasis: ten years into the 21th Century

110. Krystal JH, Cramer JA, Krol WF, Kirk GF, Rosenheck Ra.
Naltrexone in the treatment of alcohol dependence. N
Engl J Med 2001;345:1734-1739.
111. Bertolotti M, Ferrari A, Vitale G, et al. Effect of liver cirrhosis on the systemic availability of naltrexone in humans.
J Hepatol 1997;27:505-511.
112. Wikstrom B, Gellert R, Ladefoged SD, et al. Kappa-opioid
system in uremic pruritus: multicenter, randomized, double-blind, placebo-controlled clinical studies. J Am Soc
Nephrol 2005;16:3742-3747.
113. Tirona RG, Kim RB. Nuclear receptors and drug disposition
gene regulation. J Pharm Sci 2005;94:1169-1186.
114. Ghent CN, Carruthers SG. Treatment of pruritus in primary biliary cirrhosis with rifampin. Results of a doubleblind, crossover, randomized trial. Gastroenterology
1988;94:488-493.
115. Prince MI, Burt AD, Jones DE. Hepatitis and liver dysfunction with rifampicin therapy for pruritus in primary
biliary cirrhosis. Gut 2002;50:436-439.
116. Heathcote EJ. Is rifampin a safe and effective treatment
for pruritus caused by chronic cholestasis? Nat Clin Pract
Gastroenterol Hepatol 2007;4:200-201.
117. Khurana S, Singh P. Rifampin is safe for treatment of pruritus due to chronic cholestasis: a meta-analysis of prospective randomized-controlled trials. Liver Int 2006;26:943948.
118. Douglas W. The Pharmacological Basis of Therapeutics. 7th
ed. New York: Macmillan Publishing Company; 1975.
119. Cerio R, Murphy GM, Sladen GE, MacDonald DM. A combination of phototherapy and cholestyramine for the
relief of pruritus in primary biliary cirrhosis. Br J Dermatol
1987;116:265-267.

63

120. Maggiore G, Grifeo S, DeGiacomo C, Scotta MS. Phototherapy for pruritus in chronic cholestasis of childhood. Europ
J Pediat 1982;139:90-91.
121. Hanid MA, Levi AJ. Phototherapy for pruritus in primary
biliary cirrhosis. Lancet 1980;2:530.
122. Golombek DA, Rosenstein RE. Physiology of circadian entrainment. Physiol Rev 2010;90:1063-1102.
123. Bergasa NV, Link MJ, Keogh M, et al. Pilot study of brightlight therapy relected toward the eyes for the pruritus of
chronic liver disease. Am J Gastroenterol 2001;96:15631570.
124. Borgeat A, Wilder-Smith OHG, Mentha G. Subhypnotic doses of propofol relieve pruritus associated with liver disese. Gastroenterlogy 1993;104:244-247.
125. Borgeat A, Wilder-Smith O, Saiah M, Rifat K. Subhypnotic
doses of propofol relieve pruritus induced by epidural and
intrathecal morphine. Anesthesiology 1992;76:510-512.
126. Borgeat A, Wilder-Smith O, Mentha G, Huber O. Propofol
and cholestatic pruritus. Am J Gastroenterol 1992;87:672674.
127. Villamil AG, Bandi JC, Galdame OA, Gerona S, Gadano
AC. Eficacy of lidocaine in the treatment of pruritus in
patients with chronic cholestatic liver diseases. Am J Med
2005;118:1160-1163.
128. Shim WS, Tak MH, Lee MH, et al. TRPV1 mediates histamine-induced itching via the activation of phospholipase A2
and 12-lipoxygenase. J Neurosci 2007;27:2331-2337.
129. Kim S, Kang C, Shin CY, et al. TRPV1 recapitulates native
capsaicin receptor in sensory neurons in association with
Fas-associated factor 1. J Neurosci 2006;26:2403-2412.
130. Binshtok AM, Gerner P, Oh SB, et al. Coapplication of lidocaine and the permanently charged sodium channel blocker QX-314 produces a long-lasting nociceptive blockade
in rodents. Anesthesiology 2009;111:127-137.

