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Abstract
To review the underlying pathophysiology and currently 
available treatments for pruritis associated with ja-
undice. English language literature was reviewed using 
MEDLINE, PubMed, EMBASE and clinicaltrials.gov 
for papers and trails addressing the pathophysiology 
and potential treatments for pruritis associated with 
jaundice. Recent advances in the understanding of the 
peripheral anatomy of itch transmission have defined a 
histamine stimulated pathway and a cowhage stimulated 
pathway with sensation conveyed centrally via  the 
contralateral spinothalamic tract. Centrally, cowhage and 
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histamine stimulated neurons terminate widely within 
the thalamus and sensorimotor cortex. The causative 
factors for itch in jaundice have not been clarified 
although endogenous opioids, serotonin, steroid and 
lysophosphatidic acid all play a role.  Current guidelines 
for the treatment of itching in jaundice recommend 
initial management with biliary drainage where possible 
and medical management with ursodeoxycholic acid, 
followed by cholestyramine, rifampicin, naltrexone 
and sertraline. Other than biliary drainage no single 
treatment has proved universally effective. Pruritis 
associated with jaundice is a common but poorly 
understood condition for which biliary drainage is the 
most effective therapy. Pharmacological therapy has 
advanced but remains variably effective.
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Core tip: The occurrence of pruritis in association with 
jaundice has been recognized for many years but its 
pathogenesis is poorly understood. Recent advances 
in understanding the neural pathways involved in 
itch have contributed to the clinical treatment of this 
important symptom.
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INTRODUCTION
Jaundice (from the French jaune meaning yellow), 
refers to the yellowish discolouration of the skin, 



sclera and mucous membranes that accompanies 
deposition of bilirubin in tissues[1,2]. It develops when 
serum bilirubin levels are elevated above 34 mmol/L 
(2 mg/dL), with yellow discolouration of the sclera 
being the site where jaundice is detected earliest 
due to high elastin content of sclera and its strong 
binding affinity for bilirubin[3].

Pruritis (from the latin verb prurire, to itch)[4] 
is defined as an irritating sensation that arouses 
the desire to scratch to provide at least temporary 
relief[5,6] and is used synonymously with the word 
“itch”. The sensation originates in the skin and 
transitional tissues (oral mucosa, anal mucosa 
and conjunctiva) and is thought to provide a pro
tective function against irritating stimuli such as 
insect infestation, stings or chemical irritants. The 
response to itch is scratching or rubbing the effected 
area to rid it of the irritant while painful stimuli 
evoke a withdrawal response. The association 
between the presence of jaundice and pruritis was 
first made by the ancient Greek physician Aretæus 
the Cappadocian in the 2nd century BC[7,8]. Itch is 
present in 80%100% of patients presenting with 
cholestasis and jaundice[9,10] and is the primary 
presenting symptom in at least 25% of patients 
with cholestasis[11]. In contrast, less than 10% of 
patients report pruritic symptoms in community 
surveys of otherwise healthy individuals[12]. Patients 
with jaundice often nominate pruritis as their most 
troublesome symptom to control and the symptom 
that has the most negative influence on their quality 
of life[13,14]. The presence of pruritis can cause severe 
sleep deprivation resulting in lassitude, fatigue, 
depression and suicidal ideation[8]. This is partly due 
to the observation that pruritis is often worse at 
night since it exhibits a circadian rhythm with the 
highest intensity being reported in the evening and 
at night[8]. This can make sleep and normal activities 
impossible and increases the severity of symptoms 
in summer months or humid tropical climates.

Consequently itch is a significant clinical sign in 
surgical oncology and in patients with liver disease. 
However, in spite of this, the pathophysiology of 
itch is still poorly understood and the available 
treatment options are not well promulgated. This 
review summarizes the current understanding of the 
pathophysiology of pruritis associated with jaundice 
and the currently available treatment options for the 
condition.

PHYSIOLOGY OF ITCH
Itch begins with stimulation of skin receptors 
and nerve endings by pruritogens. This results in 
activation of polymodal and mechanically insensitive 
Cfibres (Figure 1). These synapse with secondary 
neurons in the distal horn which then travel in the 
contralateral spinothalamic tract and synapse with 
third order neurones in the thalamus. From the 

thalamus neurons project to a number of cortical 
and subcortical areas[15]. However, in spite of the 
clarification of the anatomical structures involved, 
the mode of function of the itch pathway is unclear. 
The specificity theory proposes that there are dis
crete modalityspecific receptors and peripheral 
nerves that detect itch stimuli for specific areas of 
skin. This is based on evidence that the application 
of histamine to skin activated a histamine specific 
pathway of mechanically insensitive Cfibres[16]. 
These fibres synapse with a histamine stimulated 
pathway located in lamina 1 of the spinothalamic 
tract[17]. Both gastrin-releasing peptide GRP and the 
gastrin releasing peptide receptors are important 
in neurotransmission in these neurons[18]. Recently 
Han et al[19] has demonstrated a group of MrgprA3-
positive neurones in the dorsal root ganglion 
which, when ablated, result in reduction of itch and 
scratching behaviour. 

The pattern theory argues that itch, as well as 
other sensation, is generated by receptors and 
nerves that are not stimulus specific and the signals 
are decoded centrally[20]. Consistent with this theory 
is the observation that the itch pathway may be 
activated by pain producing stimuli such as capsaicin 
applied to the skin which will activate mechanically 
insensitive Cfibres involved in histamine related 
itch[21] and different pruritogens may activate other 
neurological pathways. Cowhage are the barbed 
hairs of the tropical plant Macuna pruriens[22] 
and their application to skin causes intense itch 
by stimulating mechanically responsive Cfibres 
rather than the mechanically insensitive fibres sti
mulated by the application of histamine. Cowhage 
stimulated Cfibres innervate different neurons in 
the spinothalamic tract from histamine[23]. These 
observations suggest that there are at least two 
separate itch pathways (histamine and cowhage). 
Consistent with this is the finding that experienced 
subjects report different characteristics of the two 
itch types. Histamine itch is described as “burning” 
while cowhage itch is described as “stinging”[24].

At cellular level histamine receptors types 1, 3 
and 4 are important in the transmission of histamine 
stimulated itch. Binding of histamine to these re
ceptors activates phospholipase C, phospholipase A2 
and transient receptor potential vanilloid 1(TPRV1) 
resulting in increased intracellular calcium in dorsal 
root ganglion cells[25]. In contrast cowhage cleaves 
protease-activated receptor 2 (PAR2) that activates 
phospholipase C, TRPV1 and transient receptor po-
tential ankyrin 1 (TRPA1) resulting in membrane 
depolarization[26].

Within the dorsal horn, calcitonin generelated 
peptide, gastrinreleasing peptide, substance P and 
glutamate are important neurotransmitters. There is 
also a group of inhibitory neurons within the dorsal 
horn (Bhlhb5 neurons) that synapse between the 
pain pathway and the histamine stimulated itch 
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pathway. Activation of these neurons by scratching 
may serve as the cellular basis for how scratching 
inhibits itch[27]. Scratching may also stimulate 
inhibitory neurons causing the release of glycine 
and gammaamino butyric acid within the central 
nervous system[28].

Centrally cowhage and histamine stimulated 
neurons terminate in the contralateral ventral pos
terior lateral, ventral posterior inferior and posterior 
nuclei. Cowhage stimulated neurons also project 
to the contralateral suprageniculate and medial 
geniculate nuclei[29]. From the thalamus there are 
projections to the somatosensory cortex, parietal 
cortex, prefrontal cortex, anterior cingulate gyrus, 
insula, midbrain and motor cortex[3032].

PATHOPHYSIOLOGY OF ITCH IN 
JAUNDICE
Several mechanisms have been proposed to explain 

the itch that accompanies jaundice. Early theories 
concentrated on defining a pruritogen released by 
the liver whose accumulation in skin accounts leads 
to itch while later theories have concentrated on 
defining neural circuits involved in the mediation of 
itch.

Bile salts
Aretaeus, who first recognized the association of 
jaundice and itch, maintained that itchy skin was due 
to the presence of “prickly bilious particles” within 
the skin[7]. This theory remains popular since biliary 
drainage is usually associated with improvement 
in itch[33,34]. However, there is often an immediate 
effect before a fall in plasma bilirubin. In addition itch 
may precede the appearance of jaundice suggesting 
that substances other than bilirubin are responsible 
for pruritis[35]. Consequently bile salts emerged as 
the primary causative agents in pruritis. This was 
supported by the observation that feeding bile salts to 
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Figure 1  Summary of the peripheral and central neuroanatomy of the itch pathway (adapted from Dhand and Aminoff[15]).
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metabolites are observed. The itch rapidly subsides 
after delivery and parallels the fall in urinary steroid 
levels[54]. Steroid hormones may modulate neuronal 
excitability in cholestatic patients since they act at a 
number of important neural receptors involved in the 
itch pathway including TRPV1[55], GABA[56], glycine[57], 
glutamate[58] and serotonin[59].

Opioids
Endogenous opioids are involved in the mediation 
of pruritis. Epidurally administered opiates are as
sociated with itching[60] and increased levels of 
circulating endogenous opioids are seen in animal 
models of cholestasis and in jaundiced patients[61,62]. 
Increased expression of preproenkephalin and met
enkephalin are seen in cholestatic livers suggesting 
that endogenous production is increased[63]. In addi
tion opioid receptors are down regulated in the brains 
of cholestatic rats suggesting increased exposure to 
opioid receptor agonists[64]. Finally µopioid receptor 
antagonists (naloxone, naltrexone and nalmefene) 
exert an antipruritic effect[65,66].

However there is no correlation between opi
oid concentration and itch intensity and opioid 
concentrations are often similar in patients with 
intrahepatic cholestasis of pregnancy and with 
gestation matched controls[67]. Most evidence favours 
a central role for opioids in the mediation of itch.

Lysophosphatidic acid
Elevated levels of lysophosphatidic acid (LPA) have 
been found in the plasma of pruritic patients, and 
intradermal injection is associated with itching[68,69]. 
LPA is formed from lysophosphatidylcholine by the 
enzyme autotaxin and is a signaling molecule that 
acts on a number of specific G-protein coupled rece-
ptors present on neuronal cell membranes[68]. Serum 
LPA concentrations are increased in only pruritic 
but not in nonpruritic patients with similar levels 
of cholestasis. In addition autotaxin concentration 
correlates with itch intensity, with decreased levels 
seen following biliary drainage and increased levels 
seen with the recurrence of pruritis[70]. 

ASSESSMENT OF PRURITIS
Itch is a difficult sensation to quantify. However, there 
are a number of reported systems used to quantify 
pruritis and its response to treatment interventions. 
The most common is a visual analogue scale which 
was reported by Patrick et al[71] in 1973 and asks the 
patient to mark the severity of pruritis on a linear 
analogue scale.

Two other more detailed methods exist. The 
Eppendorf Itch Questionnaire and the Questionnaire 
for the Development of pruritis both use a com
prehensive list of questions that address sensory and 

cholestatic patients worsened pruritis[36], intradermal 
injection of bile salts in healthy volunteers caused 
local itching[37,38] and administration of anion 
exchange resins to bind luminal bile salts decreased 
itching intensity[39]. However, there is no correlation 
between the concentration of bile salts in skin or body 
fluids[40] and the intensity of itch, and the severity 
of pruritis does not correlate with the severity of 
cholestasis[41]. Itching in patients with primary biliary 
cirrhosis may be severe in the early stages of the 
disease when bile salt concentrations are low but 
cease to be a significant symptom when liver failure 
and cholestasis is advanced[42]. In addition many 
patients with severe cholestasis never experience 
pruritis[43] while patients with intrahepatic cholestasis 
of pregnancy all have mild cholestasis but significant 
symptoms of pruritis[35]. Consequently there is no 
evidence that bile salts play a direct role in the 
pathogenesis of itching in jaundiced patients.

Histamine
Histamine is the principle mediator of allergic re
actions and is released by mast cells and circulating 
basophils. Bile salts, particularly chenodeoxycholate 
and deoxycholate, stimulate the release of histamine 
from mast cells and plasma histamine concentrations 
are increased in pruritic patients[44,45]. However, 
pharmacological doses of bile salts are required to 
stimulate histamine release from mast cells[46] and 
histamine antagonists have not been successful 
in treating pruritic patients[47]. In addition plasma 
tryptase levels (a marker of mast cell activation) are 
not elevated in pruritic patients[47], mast cell numbers 
are not elevated[48], and the typical skin features of 
histamine release (erythema and swelling) are not 
seen in pruritic patients[38]. 

Serotonin
Intradermal injection of serotonin causes itch in 
healthy volunteers[49] and treatment of pruritic 
patients with selective serotonin reuptake inhibitors 
sertraline[50] and paroxetine[51] has been useful in 
treating pruritis. However, using the 5HT3receptor 
antagonist ondansetron has not been consistently 
effective in improving itch[52]. This suggests that 
serotonin may be important in the central nervous 
system in itch perception or sensory modification but 
it does not appear to be a direct mediator of pruritis.

Steroids
Steroid hormones may be mediators of pruritis 
based on the observation that female cholestatic 
patients often report more intense and prolonged 
pruritis in comparison with male patients[53], and the 
itch present in intrahepatic cholestasis of pregnancy 
typically is most intense in the third trimester when 
the highest concentrations of steroids and their 
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emotional categories to assess the effect of pruritis 
on the patient’s quality of life. Both questionnaires 
are detailed but are time consuming to complete[72,73].

TREATMENT
There are a number of reported potential treatments 
available for patients with pruritis. Our poor un
derstanding of the mechanism underlying pruritis 
in jaundiced patients has ensured that no single 
treatment has proved definitive. The evidence base 
for all reported treatments is variable and most 
clinicians are aware of the frustrations in finding an 
effective treatment for the patient with intractable 
pruritis. The rationale of the reported treatments 
generally fits into one or more of the following 
categories: (1) to remove pruritogens from the 
enterohepatic circulation by nonabsorbable anion 
exchange resins or biliary drainage procedures 
performed either endoscopically, radiologically or 
surgically; (2) to alter the metabolism of pruritogens 
in the liver and/or in the gut; (3) to modify central 
itch signaling by influencing specific receptors in 
the central nervous system; and (4) to remove the 
potential pruritogens from the systemic circulation by 
invasive methods.

Biliary drainage
Biliary drainage has proven the most effective 
treatment for pruritis. Generally itching subsides 
as soon as biliary drainage is obtained and prior 
to any demonstrable decrease in plasma bilirubin 
concentrations. For patients with advanced liver 
disease and bilateral hepatic obstruction unilateral 
drainage is usually sufficient to palliate pruritis 
although plasma bilirubin levels and liver function 
tests may not completely normalize. There are no 
obvious differences in the effectiveness of available 
drainage techniques with endoscopic, percutaneous 
or surgical techniques all successful[33,34,74,75].

Skin care
Skin care in pruritis is often neglected. Twycross 
(1997) has suggested that appropriate skin care 
may decrease or eliminate the need for drug the
rapy[76]. Adequate nutrition is important and a 
diet that includes protein, carbohydrate, fats and 
vitamins should be aimed for as well as a fluid intake 
of two litres of fluid daily.

The aim of skin care is to ensure that the skin 
does not become dry[13]. Soap should be avoided 
and replaced with an emollient solution that 
hydrates the skin[77]. Creams or lotions should be 
stored in the refrigerator to enhance the cooling 
effect on application. Heat should be avoided as it 
enhances local blood flow and exacerbates itching 

while cool temperatures lower the itch threshold[38]. 
Consequently soaking in a tepid bath or shower will 
temporarily reduce itch. After bathing skin should 
be patted dry with a soft towel and talcum powder 
and deodorants should be avoided as they may 
exacerbate itch[13]. Ordinary calamine lotion should be 
avoided as this has a drying effect on the skin. Oily 
calamine contains 0.5% phenol and is an effective 
antipruritic.

Patient clothing and bed linen should be washed 
in mild detergent and fabric softeners should be 
avoided. Loose fitting cotton clothing is more com
fortable than woollen or synthetic fabrics[13]. If the 
urge to scratch is overpowering the patient should 
be encouraged to rub gently or apply pressure at 
the site of itch instead of scratching. Applying a cold 
cloth or ice pack will also help. Fingernails should be 
kept short and clean to avoid skin damage.

Ultraviolet light
Phototherapy using ultraviolet A and ultraviolet 
B light on the skin has been reported but there 
is no rationale for its use in jaundice associated 
pruritis[8,78,79]. Light directed towards the eyes has 
also been suggested since scratching behaviour 
often follows a 24 h rhythm. However, a controlled 
trail of bright light therapy has not been conducted 
in pruritis associated with cholestasis[78].

Anion exchange resins
This includes cholestyramine, colestipol and cole
sevelam. These are hydrophilic, water insoluble, 
nonabsorbable and bind bile salts preventing their 
absorption in the terminal ileum. Cholestyramine is 
recommended as a 4 g dose one hour before breakfast 
and this dose can be increased to four times daily[8]. 
Side effects are common including constipation and 
malabsorption, and patient compliance can be poor 
due to the unpleasant taste of the agents[4]. Anion 
exchange resins also reduce the bioavailability of a 
number of commonly used agents (digoxin, thyroxine 
and oral contraceptive agents) and other medications 
should be taken at least four hours after a dose of one 
of these agents. Cholestyramine has been assessed 
in a single blind randomized cross over trial of eight 
patients and showed that pruritis scores were less in 
treated patients than in those receiving a placebo[80]. 
This was confirmed in a double blind placebo controlled 
trial[81]. Generally improvement in pruritis scores is 
noted after at least two weeks of treatment[8].

Rifampicin
Rifampicin is an antibiotic and has been used in the 
treatment of pruritis[11]. Rifampicin induces phase I,II 
and III biotransformation enzymes and transporters 
such as CYP3A4, UGT1A1, SULTA1, and MRP2[82,83], 
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enhancing the metabolism of bilirubin and its 
breakdown products and by modifying the synthesis 
of secondary bile acids in the intestinal lumen due 
to its antimicrobial action[4]. However, rifampicin 
is associated with a number of severe reactions 
including haemolytic anaemia, renal failure and 
thrombocytopenic purpura, and regular monitoring of 
transaminase levels are required due to the possible 
risk of hepatotoxicity[14]. Rifampicin at a dose of 
300 mg/d improves cholestatic pruritis and a meta
analysis performed using five prospective randomized 
trials confirms its effectiveness in treating pruritis 
both as an initial therapeutic option and as a 
treatment following failure of other agents[84]. 

Ursodeoxycholic acid
Ursodeoxycholic acid has been used in the treatment 
of primary biliary cirrhosis at a dose of 750 mg/d 
and improved a number of biochemical parameters 
but did not improve pruritis[14]. Although it has 
been effective in treating pruritis in patients with 
intrahepatic cholestasis of pregnancy possibly due to 
stimulation of hepatobiliary secretion of progesterone 
disulfates[85].

Opioid antagonists
A recent review concluded that patients with pruritis 
due to cholestasis as well as other cause may benefit 
from treatment with µopioid receptor antagonists[86]. 
Two double blind placebo controlled trials showed 
improvement in cholestatic pruritis in patients treated 
with parenteral naloxone at a dose of 0.4 mg followed 
by an infusion of 0.2 µg/kg. min or oral naltrexone at a 
dose of 50 mg/d [65,87]. This treatment was associated 
with a decrease in scratching activity and a decrease 
in the perception of pruritis[4]. However, administration 
of opiate antagonists may be associated with an acute 
withdrawal reaction presenting with abdominal pain, 
anorexia, and raised blood pressure. 

Based on the assumption that opioid induced itch 
is mediated by activation of µopioid receptors and 
can be suppressed by activation of κopioid receptors 
it was suggested that κagonists may be an effective 
treatment. A recent trial with nalfurafine, a newly 
described κagonist, did effectively reduce itch in 
haemodialysis patients[88].

Serotonin antagonists
Sertraline is a selective serotonin reuptake inhibitor. 
Using a dose of 75-100 mg/d, a randomized 
controlled trial showed that the treatment was well 
tolerated and itch scores improved in a group of 
patients with primary biliary cirrhosis, sclerosing 
cholangitis, hepatitis C and post necrotic cirrhosis[89]. 
Sertraline was well tolerated with minor side effects 
including nausea, dizziness, increased bowel 

frequency, visual hallucinations and fatigue. Sertraline 
is contraindicated in patients receiving monamine 
oxidase inhibitors[14].

Antihistamines
Antihistamines have two potential modes of action 
in treating pruritis. Firstly they prevent binding of 
histamine to the H1 receptor and have a second 
sedating and anticholinergic effect although clinically 
they are rarely effective[79]. The newer H4 receptor 
antagonists may have a potential role although this 
is yet to be formally assessed[90].

Anticonvulsant agents
Anticonvulsants are effective in the treatment of 
pruritis and probably act at a spinal level by inhibiting 
transmission. They often do not reach full effectiveness 
until after 5-6 wk of treatment. Gabapentin (900-2700 
mg/d) is currently under investigation although initial 
analysis of a double blind trial suggested that there 
was no therapeutic advantage seen over placebo[78,91].

Antidepressants
Antidepressants have been used in the treatment of 
pruritis. Both paroxetine and setraline are selective 
serotonin reuptake inhibitors[79]. Mirtazapine and 
doxepin (both tricyclic antidepressants) have 
antihistaminic effects and serotonergic effects and 
have been used to treat pruritis[79].

Immunosuppressants
Cyclosporin (3-5 mg/kg) has a significant anti-pruritic 
effect within several days of beginning therapy 
although no trials specifically looking at it use in the 
treatment of pruritis have been described[79].

Dronabinol
Dronabinol is a psychoactive compound extracted 
from Cannabis sative and 5 mg administered to 
patients with intractable cholestasis associated 
pruritis decreased itch and improved sleep[78]. Dro
nabinol may act by increasing the threshold to 
noxious stimuli.

Extracorporeal albumin dialysis
The molecular adsorbent and recirculating system 
(MARS) is a haemofiltration system that removes 
albuminbound substances in patients with liver 
failure. Although invasive it appears to be effective 
in controlling pruritis associated with cholestasis[92]. 
An analysis of patients treated with MARS in three 
centres showed that MARS was effective in reducing 
pruritis in 75% of patients[93].

Two case reports indicate that plasmapheresis 
is a safe therapeutic option and relieves pruritis in 
pregnant patients with primary biliary cirrhosis[94].
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Liver transplantation
Intractable pruritis can become an indication for 
liver transplantation even if no evidence of cellular 
hepatic or biliary abnormalities are present[95].

Experimental drug therapies
Propofol 1[96], lidocaine[97], flumecinol[98], stanozolol[99], 
and butorphanol[100], have been reported in small 
numbers of patients as having a beneficial effect 
although none has become part of routine clinical 
practice. 

CURRENT RECOMMENDED TREATMENT
The European Association for the Study of Liver 
Disease (EASL) guidelines for the drug treatment of 
pruritis are shown in Table 1 and these are identical 
to the guidelines of the American Association for the 
Study of Liver Diseases[14]. These agents are those 
for which the strongest evidence base exists and 
have shown the greatest efficacy in the available 
clinical trials. For patients presenting with biliary 
obstruction biliary drainage by the most prudent 
route possible should first be undertaken. The 
choice of drainage procedure will depend on the 
nature and site of biliary obstruction and whether 
further surgical or other active therapy such as 
chemotherapy and/or radiation therapy is planned. 
In addition all jaundiced and pruritic patients should 
be advised of an appropriate skin care regime with 
regular bathing, careful use of detergents and 
moisturizers.

Once biliary drainage has been established 
and pruritis remains, or in patients where biliary 
drainage cannot be obtained, implementation of 
pharmacological therapy using the agents in the 
order suggested by the EASL should be commenced. 
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