
INVITED ARTICLE

Chronic pruritus – pathogenesis, clinical aspects and
treatment

M Metz,†* S Ständer‡
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Abstract
Chronic pruritus is a major symptom in numerous dermatological and systemic diseases. Similar to chronic pain,

chronic pruritus can have a dramatic impact on the quality of life and can worsen the general condition of the

patient considerably. The pathogenesis of itch is diverse and involves a complex network of cutaneous and neuronal

cells. In recent years, more and more itch-specific mediators and receptors, such as interleukin-31, gastrin-releasing

peptide receptor or histamine H4 receptor have been identified and the concept of itch-specific neurons has been

further characterized. Understanding of the basic principles is important for development of target-specific treatment

of patients with chronic pruritus. In this review, we summarize the current knowledge about the pathophysiological

principles of itch and provide an overview about current and future treatment options.
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Key points
d Chronic pruritus is a common problem affecting a large proportion of the population.
d The pathophysiological mechanisms underlying chronic pruritus are still insufficiently understood.
d In the skin, diverse and complex interactions of keratinocytes, mast cells and sensory nerves largely determine

the occurrence and the control of pruritus.
d Management of patients with chronic pruritus requires an individually tailored therapy based on the condition of

the skin (inflamed or non-inflamed), possible underlying causes and existing co-medication.
d Systemic treatment with antihistamines often requires up-dosing up to 4-fold of the recommended daily dose.
d Alternative systemic treatments of chronic pruritus are anticonvulsant drugs, l-opioid receptor antagonists,

antidepressants and UV light therapy.
d Novel treatment options for chronic pruritus are to be expected in the near future and include H4 receptor

antagonists, j-opioid receptor agonists and neurokinin 1-receptor antagonists.
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Introduction
Itch (syn.: pruritus) is a very common symptom that almost

everyone has experienced in his or her lifetime, for example after

an insect bite or after contact with a stinging nettle. In these cases,

itch may be annoying and bothersome, and the centuries old defi-

nition of pruritus as an unpleasant sensation that triggers a desire

to scratch 1 is still the most apt description for it. As an acute sen-

sation, pruritus fulfils an essential part of the innate defence

mechanism of the body. Next to pain, itch serves as an alarm sys-

tem to remove possibly damaging or harming substances from

the skin. If itch persists for 6 weeks or longer, it is defined as

chronic pruritus by the International Forum for the Study of Itch

(IFSI).2 Chronic pruritus is a major diagnostic and therapeutic

problem and can have a profound impact on the patients’ quality
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of life. It can occur in patients suffering from numerous different

diseases, for example inflammatory skin diseases, metabolic disor-

ders, liver and kidney diseases, or lymphoproliferative and myelo-

proliferative disorders. The underlying causes and the

mechanisms of itch are diverse and only partly understood. A bet-

ter understanding of the pathophysiology and also about the

prevalence, incidence, and the socio-economic impact of pruritus

is needed to improve the diagnosis and treatment of patients with

chronic pruritus.

Epidemiology of chronic pruritus
Epidemiological data on chronic pruritus are still scarce, and pub-

lished frequencies of chronic itch as a symptom in different dis-

eases often vary strikingly within the same disease. In recent years,

however, more investigations have been carried out to characterize

chronic itch better in the general population as well as in patients

with specific diseases. In a recent report, Weisshaar and Dalgard

provide thorough information on these findings, and readers are

referred to this review for in-depth information.3

The prevalence of chronic itch in the general population has

been reported to range from 8.4% in a large cross-sectional study

with more than 40 000 adults in Norway4 to 13.9% in a smaller

German pilot study with 200 adults.5 Frequency of pruritus as a

symptom of specific dermatological diseases can be found more

often in the literature. For example, in various studies of patients

with psoriasis, itch was reported in up to 87% of the patients,

whereas patients with atopic dermatitis and urticaria suffer 100%

from pruritus.3 In internal diseases, itch is best studied in uraemic

diseases where the prevalence is reported to range between 10%

and 70% and hepatic diseases where chronic itch was described in

15–100% of the cases.3

Classification of itch
Chronic pruritus can be classified based on aetiological or symp-

tom-associated criteria2,6 (Table 1).

Based on the aetiology of pruritus in the skin, its transmission

and modulation in the central nervous system (CNS), pruritus is

classified in four different categories:6 (i) Pruriceptive pruritus,

which is transmitted through C-fibres and originates directly in

the skin, for example as a consequence of skin diseases such as

psoriasis or dry skin. (ii) Neuropathic pruritus, caused by damage

of the itch-transmitting afferents of the peripheral nerves or the

spinal cord, e.g. in brachioradial pruritus, postherpetic pruritus or

notalgia paraesthetica. (iii) Neurogenic pruritus, which occurs

because of diseases of central structures of the CNS such as brain

tumours or abscesses. (iv) Psychogenic pruritus (e.g. tactile hallu-

cinations, delusional parasitosis), which is mostly based on meta-

bolic disorders in the CNS.

The clinical symptom-associated classification of pruritus

takes into account that it can be difficult to identify the under-

lying cause of pruritus from the clinical picture. Therefore, pru-

ritus is first classified by the clinical picture and then as a

second step categorized in the respective diseases, if needed after

further histological, laboratory and radiological investigations2

(Table 1).

Pruritus on primarily non-inflamed skin is defined as general-

ized or localized pruritus without initial occurrence of skin

changes. For example, pruritus in cholestatic liver diseases induces

itch without obviously affecting the skin. In former times, the term

Pruritus sine materia was often used to describe itch on primarily

non-inflamed skin.

Pruritus on primarily inflamed skin is defined by itch occurring

in association with an inflammatory skin disease (atopic dermati-

tis, urticaria, psoriasis, cutaneous lymphoma, etc.). Scratch lesions

such as linear or round erosions, excoriations, crusts to lichen sim-

plex, lichen amyloidosus or prurigo nodularis have to be seen sep-

arately. These conditions that previously have been described as

independent entities are seen today as a secondary scratch-induced

phenomenon, preceded by pruritus based on primarily inflamed

or non-inflamed skin.

Pathophysiology of itch in the skin
In the skin, many factors contribute to the induction, exacerbation

or suppression of pruritus. For example, physical stimuli such as

cold and heat modulate the perception of itch; painful heat and

cold can significantly diminish it, whereas moderate cold intensi-

fies it.7 Mechanical factors such as rubbing or scratching the skin

can briefly suppress itch by activating nerve fibres that selectively

activate and de-activate certain areas of the brain.8 The most

important factors in the elicitation of itch are, however, resident

skin cells that can release mediators that directly induce itch by

binding to pruriceptors or indirectly by releasing products that

activate other cells to release pruritogenic substances (Fig. 1).

Table 1 Classifications of chronic pruritus

Neuroanatomical classification

Based on possible origin of pruritus

• pruritoceptive: pruritus arising in the skin

• neuropathic: pruritus resulting from peripheral nerve damage

• neurogenic: mediators produce pruritus in the CNS without
nerve damage

• psychogenic

Clinical classification

Step I. Based on clinical picture

• Pruritus of primarily inflamed skin

• Pruritus of primarily non-inflamed skin

• Pruritus with chronic secondary scratch lesions (prurigo)

Step II. Based on potential underlying disease

• dermatologic diseases

• systemic diseases

• neurological diseases

• psychosomatic ⁄ psychogenic diseases

• mixed

• other (unknown cause)
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Keratinocytes

One of the essential functions of epidermal keratinocytes (KC) is

to provide an effective barrier against physical, chemical and bio-

logical environmental factors. Epidermal KC are specialized in

many ways to exert their crucial role as outpost of the innate

defence system. Induction of itch in the skin is an important

defence mechanism to detect and instantly remove possibly

harmful substances from the skin by scratching. Therefore, the

epidermis has to provide ways for detection of potential threats

and for transmitting itch via the production and release of prurito-

genic mediators and has to be in close contact with sensory nerves.

Disruption of this system therefore often promotes or even

induces chronic pruritus.

Keratinocytes can be activated to produce and release

inflammatory and pruritogenic substances by various innate

mechanisms, e.g. toll-like receptors (TLR), UV light or thermore-

ceptors.9,10 Furthermore, KC can detect other itch-associated sig-

nals, for example by expression of protease-activated receptor-2,11

opioid-,12 cannabinoid-13 and histamine H4 receptors.14 By

responding to these signals, KC can modulate itch in many ways.

For example, keratinocytes can release neurotrophins such as

nerve growth factor and neurotrophin-4,15,16 lipid mediators17 or

endothelin-118 (Fig. 1) that can either directly activate itch fibres

in the skin or activate mast cells to release pruritogenic mediators.

KC may also be involved in down-modulation of pruritus, for

example through the release of endocannabinoids, which can

directly bind to inhibitory receptors on sensory nerves.13

Mast cells

Mast cells (MC) are located in close vicinity to epidermal and hair

follicle keratinocytes, blood vessels and sensory nerves, and they

express a large number of receptors that can activate the cells to

release its mediators.19,20 As many of these mediators are known

to be involved in the elicitation of itch, MC have a central role in

the cellular network of pruritus.

Of all mediators that are known to induce pruritus, MC-derived

histamine is the best known and most thoroughly researched. Pre-

formed histamine is present in large amounts in mast cell granules

and thus, after cell activation, it can be immediately released into

the surrounding area where it can induce pruritus via H1 recep-

tors on nerve fibres. Apart from H1 receptors, histamine modu-

lates pruritus also by H3 and H4 receptors. While the

pharmacological blockade of H4 receptors has been shown to

reduce pruritus significantly in mouse models,14,21 H3 receptors

appear to be involved in the suppression of pruritus as H3 recep-

tor antagonists have been shown to induce pruritus in mice.22

Although it is known from experimental studies and from certain

skin disorders such as urticaria that histamine can lead to intense

pruritus, in clinical practice, pure histamine-induced itch is rare.

This is also reflected in the excellent antipruritic effect of antihista-

mines in urticaria and their limited effect in other itch-associated

disorders.

Apart from histamine, many other MC-derived substances have

been identified to be involved in the induction or modulation of

itch. For most of these substances, the clinical relevance remains,

however, to be determined. Among the pruritogenic mediators are

for example proteases, lipid mediators, neuropeptides and various

cytokines. Other substances that are not produced by MC have

been shown to induce or exacerbate pruritus without directly

affecting nerve fibres through indirect effects as a result of mast

cell activation in the skin. Although these are broadly referred to

as histamine liberators, the activation of MC may also lead to the

release of:
NGF, NT-4 LTB4, TXA2

Cellular network of itch in the skin

Keratinocytes

 ET-1, eCB, β-endorphin

release of:
SP, CGRP, ET-1, VIP

release of:
histamine, LTB4, PGD,

proteases, NGF, IL-2

Sensory nervesMast cells

T cells Eosinophils
release of IL-31 release of NGF

Figure 1 Itch-associated cells and mediators in the skin. Induction, perception, maintenance and control of pruritus involve a

complex network of various cells and mediators. Here, some of the cells and mediators are listed. NGF, nerve growth factor; NT-4,

neurotrophin 4; LTB4, leukotriene B4, TXA2, thromboxane A2; ET-1, endothelin-1; eCB, endogenous cannibinoids; PGD, prostaglan-

dine; IL-2, interleukin-2; SP, substance P; CGRP, calcitonin gene related peptide; VIP, vasoactive intestinal peptide.
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release of other pruritus-inducing substances. Among the most rel-

evant MC activators in pruritic diseases are neuropeptides such as

vasoactive intestinal peptide (VIP), calcitonin gene related peptide

(CGRP), substance P and endothelin-1 (Fig. 2). In a mouse

model, it has been shown for example that a MC-mediated allergic

reaction is markedly diminished in the absence of sensory cutane-

ous nerves.23

Other cells

The induction, exacerbation or suppression of pruritus in the

skin appears to be orchestrated by a complex interplay of many

factors and may differ depending on the pathophysiological

changes in the skin. In inflammatory skin diseases, infiltrating

cells can be, at least in part, responsible for the induction or

exacerbation of pruritus. Atopic dermatitis (AD) for example is

characterized by a dermal and epidermal infiltrate of eosinophils

that can contribute to the enhanced levels of nerve growth factor

(NGF) measured in the skin of AD patients24,25 and thus to the

persistence of pruritus in these patients. Furthermore, T-cell-

derived interleukin-31 (IL-31) has recently been shown to induce

severe pruritus in mouse models of AD and to be highly up-reg-

ulated in the skin of AD patients.26,27 Furthermore, IL-31 anti-

bodies have been shown to reduce itch significantly in a mouse

model of AD.28

Pathophysiology of itch in the nervous system
In the skin, pruritus is mediated by free nerve endings of non-

myelinated nerve fibres that are located at the dermoepidermal

junction and within the epidermis. For a number of diseases that

involve itch, such as atopic dermatitis, prurigo nodularis and aller-

gic contact dermatitis, it has been suggested that the increased pro-

duction and release of NGF from resident skin cells such as KC or

MC lead to an increase in ‘itch fibres’ in the skin possibly leading

to exacerbating pruritus.1

After the induction of itch in the skin, specialized nerve fibres

are responsible for the transmission of the sensation to the central

nervous system. For example, subpopulations of pruritus-specific

non-myelinated C nerve fibres exist that respond only to

histamine and there is evidence of other specific, histamine-inde-

pendent itch fibres in the skin.29 Very recently, specific G protein-

coupled receptors that mediate chloroquine-induced pruritus have

been identified in murine peripheral sensory neurons.30 These

neurons also respond to other itch inducing signals such as hista-

mine and capsaicin, and express gastrin-releasing peptide receptor

that has previously been shown to be importantly involved in the

transmission of itch, indicating that the receptor expressing neu-

rons may be itch-specific.31 It has very recently been suggested that

another key element of the spinal transmission of itch includes

neurokinin-1 expressing dorsal horn neurons that indicates that

substance P may play a role as a spinal neuropeptide transmitter

for itch.32 Accordingly, neurokinin-1 receptor antagonists showed

significant relief of pruritus in a proof-of-concept study.33

Pruritus can arise peripherally and then be transmitted to the

central nervous system, or it can originate in the CNS or spinal

cord. Intrathecal administration of VIP, CGRP, and substance P,

or opioids has been shown in various animal studies to cause reac-

tions such as scratching, biting, and other pruritus-related reac-

tions.34 In human studies, there are also reports of onset or

worsening or pruritus after perioperative intrathecal or intraspinal

administration of opioids.35 The origin of pruritus in such cases

has not been fully elucidated, although studies on monkeys have

clearly shown that a central activation of l-opioid receptors is

responsible.36

In the central nervous system and spinal cord, pruritus can also

be suppressed or obscured by pain stimuli. The gate-control the-

ory suggests that pruritus is suppressed by mechanical or electrical

stimulation of rapid-transmitting myelinated A fibres at the spinal

level in favour of transmitting pain sensation. This mechanism

Brain

endothelin-1 
substance P 
nerve growth 
factor

Activation

histamine, 
proteases, 
leukotrienes

Activation

Figure 2 Nerve-mast cell interactions. Mast cells and nerves can interact in many ways, depicted here are examples of possible

interactions in pruritus.
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would explain, for instance, the antipruritic effect of the pain

induced by scratching.

Peripheral and central sensitization to itch

The reasons for a persistence of itch and thus for chronic pru-

ritus may be manifold; the peripheral and central nervous sys-

tems, however, seem to play an important part. As described

above, there are a number of inflammatory mediators that can

lead to activation of pruritus-mediating nerve fibres. In addition

to this direct effect, some of these substances can also produce

longer-term changes in the skin. Some patients with atopic der-

matitis demonstrate significantly elevated levels of NGF and

substance P (SP),37 which can contribute to an increase in cuta-

neous itch fibres and thus to more intense and possibly chronic

pruritus.38 In addition, by inhibiting apoptosis and inducing the

proliferation, NGF also leads to an increase in mast cells16 and

to up-regulation of other potentially pruritogenic substances

such as SP,1 both of which worsen existing pruritus or cause it

to persist. Chronic stimulation of neuroreceptors such as hista-

mine or capsaicin receptor (TRPV1) by inflammatory mediators

such as bradykinin, prostaglandins and neurotrophins ultimately

leads to a reduction in the stimulus threshold of these recep-

tors. These mechanisms are understood as peripheral sensitiza-

tion that leads to sensitized nerve fibres that more readily

trigger pruritus.38,39

Central sensitization to pruritus has already been described by

numerous authors. Similar to pain sensitization, alloknesis as well

as hyperknesis can occur in pruritus, i.e. itch triggered by normally

non-pruritogenic stimulus, worsening of pruritus by a stimulus

that normally would not cause itch, or a normal itch stimuli that

is perceived as an intense sensation.40 Studies on patients with ato-

pic dermatitis have shown that normally painful stimuli such as

electrical stimuli or application of acetylcholine to skin lesions

may be perceived as itch.41 In patients with pruritus associated

with inflammatory skin changes, this means that numerous physi-

cal, chemical, or biological stimuli can sustain or exacerbate exist-

ing pruritus.

Clinical aspects
Many different dermatological and non-dermatological diseases

are associated with sometimes intense chronic pruritus, but the

clinical picture is usually characterized by the characteristic fea-

tures of the underlying disease (Fig. 3). Only some patients can

readily be identified to suffer from pruritus by presenting with sec-

ondary skin changes due to scratching. These cutaneous lesions

can include erosions, excoriations, crusts, necrotic areas, but also

lichenification, nodules, hyper- or hypopigmenation, and scarring.

Typically, patients with chronic pruritus report various qualities

associated with itch. These include pure itch, itch after mechanical

stimuli, aquagenic pruritus, or mixed symptoms with pruritus,

pain, burning, or stinging. Some diseases may have so called clini-

cal sensory characteristics (Table 2), and together with time of

onset and localization of pruritus, these sensory patterns may help

to diagnose the underlying cause of pruritus.42

Therapy of pruritus

General aspects

The current guidelines for the treatment of pruritus in Germany

recommend a step-by-step treatment procedure, tailored to the

severity of symptoms, accompanying diseases, patient age, comedi-

cations, and the severity of lesions due to scratching.43 In general,

several treatment modalities are selected, given that not only pruri-

tus but also secondary scratch lesions require treatment. Many

patients require combination of systemic and topical therapies. If

approved medications fail to achieve a reduction in pruritus, alter-

native therapies may be chosen that have demonstrated an anti-

pruritic effect in studies, followed by therapies for which there are

case series, case studies and expert opinions available.

Elimination of triggering factors

External factors affecting the skin can intensify pruritus or trigger

more itch. These include physical factors such as overheated

rooms, insulating clothing, or being in a warm bed. Also, factors

that irritate the surface of the skin, such as rough fabrics or wool

clothing should be avoided. An important factor in itch is dry

skin, which may be exacerbated by frequent washing or use of

soap. Before doing anything else, a moisturizing therapy should be

initiated as a basic therapy. Another important issue is the treat-

ment of lesions caused by scratching. Classic dermatological thera-

pies (e.g. emollients, topical corticosteroids, short-term relief with

polidocanol, urea, menthol) have proven effective. Internal factors

can also intensify the perception of itch. These include hot spices,

alcohol, hot beverages, a wide array of medications (e.g. b-block-

ers, allopurinol) and psychogenic factors such as tension and

stress.

Topical antipruritic therapies

Adult patients with local, severe pruritus, chronic local lesions

from scratching (e.g. lichen simplex, prurigo nodularis), psoriasis,

or pain such as postherpetic neuralgias, may be treated with capsa-

icin cream.44 Erosions should be treated before beginning of ther-

apy, as contact with skin lesions can cause severe burning. Use in

paediatric patients is limited given the initial burning sensation

that can be extremely intense if there is contact with mucous

membranes.

In addition to their anti-inflammatory effect, there are numer-

ous reports of an antipruritic effect of the calcineurin inhibitors

tacrolimus and pimecrolimus. In atopic dermatitis, for instance,

pruritus has reportedly resolved within a short time. Other dis-

eases that involve itch also respond to pimecrolimus and tacroli-

mus. For instance, patients with prurigo, chronic irritant hand

eczema and genital pruritus have also been successfully treated

with calcineurin inhibitors.45
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In the past few years, there have been reports on the use of topi-

cal cannabinoid agonists for treatment of pruritus in experimen-

tally induced pruritus46 as well as in patients with atopic

dermatitis.47

Systemic therapies

Modern systemic treatments for pruritus include not only known

dermatological therapies. Many substances that are effective in the

central nervous system have also been analysed with regard to

their antipruritic potential and often used to treat pruritus. The

following presents a selection of the most common therapies and

information on their proven or hypothesized mode of action in

the suppression of pruritus.

Antihistamines

H1-Antihistamines are a popular treatment option in chronic

pruritus because they are approved for treatment and are afford-

able. However, similar to chronic urticaria where the current

recommendation is to increase the dose of antihistamines up to

4-fold if regular dosing is not effective48, chronic pruritus also

often requires the up-dosing of non-sedating antihistamines. The

main antipruritic effect of H1-antihistamines is the blockade of

(a)

(b)

(c)

(d)

(e)

Figure 3 Patients with severe chronic pruritus. (a) atopic dermatitis, (b) mycosis fungoides, (c) cutaneous mastocytosis, (d) prurigo

nodularis, (e) chronic spontaneous urticaria.
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H1 receptors on C-afferent fibre terminals.49 Recently, it has

been suggested that modern antihistamines may, at least in

higher dosages, be able to also prevent degranulation of mast

cells.50,51 As mast cells not only release histamine but can also

release other pruritogenic mediators, this may add to the anti-

pruritic effects.

Anticonvulsant drugs

In clinical practice, anticonvulsants have often demonstrated

potent analgesic effects and are approved for use in neuropathic

pain of various causes (e.g. diabetic neuropathy), but they have

also been shown to be effective in the treatment of pruritus. Gaba-

pentin or pregabalin is considered to be a good second-choice

therapy.52 The exact mechanism of action for these drugs is, simi-

lar as in pain management, not yet clarified. The current concept

is that they reduce the stimulated release of transmitters by bind-

ing at specific calcium channels.53 An interesting new theory is

that gapapentin and pregabalin may enhance analgesia by reducing

the affective and aversive aspects of pain.53 This could be of similar

importance in the suppression of itch.

Table 2 Typical itch characteristics of various diseases

Diagnosis Patient history, affected site* Type of itch*

Internal diseases Kidney disease
requiring dialysis

2–3 months after initiation of dialysis,
generalized or localized, often additional
xerosis, often prurigo

Pure itch, occasionally attacks of itch or
stinging during or right after dialysis, often
very severe

Cholestatic
diseases

Generalized pruritus, especially on distal
extremities; typically triggered by tight
clothing; few lesions from scratching

Pure itch; can be mechanically induced;
not diminished by scratching, scratching
is avoided

Polycythemia
vera

Generalized pruritus, prurigo possible Stinging, aquagenic itch: pruritus after
contact with water

Hodgkin’s
disease

Pruritus in area of affected lymph nodes,
generalized in conjunction with
mediastinal sites, premonitory onset

Itch only

Drug-induced pruritus Hydroxyethyl
starch (HES)

After infusions with large cumulative
doses (>200 g), no lesions from
scratching!

Mechanically induced pruritus with
attacks of stinging, can be triggered by
rubbing, etc., scratching is avoided

Drug-induced
pruritus

Temporal relationship is often uncertain,
occurs usually after several months,
typical drugs: cytostatics, cytokines,
statins

Itch only

Neurological disorders Brachioradial
pruritus

In the area of brachioradialis muscle (C6
dermatome), unilateral or bilateral, trigger:
UV light, possible prurigo

Neuropathic pruritus: itch with painful
qualities such as burning, stinging, biting,
piercing, tingling

Notalgia
paraesthetica

Pruritus between the shoulder blades, or
possibly other areas on the back,
hyperpigmented maculae

Neuropathic pruritus

Psychiatric disorders Somatoform and
dissociative
disorders,
schizophrenia

Pruritus often starts on the head, possibly
spreading to the upper trunk or whole
body, occasionally with severe lesions
resulting from scratching

Itch with painful qualities such as burning,
stinging, biting, piercing, tingling

Tactile
hallucinations,
delusional
parasitosis

Interpretation of symptoms as moving
skin parasites, particles are collected as
evidence

Pruritus, stinging, tingling, sometimes
moving up or down the extremities

Adjustment
disorder

Reactive depression to long-standing
pruritus

Pruritus characteristics are the same, with
additional depression or other
psychosomatic symptoms

Emotional factors Anxiety, fatigue, stress, burn-out
syndromes, or personality disorders
exacerbate existing pruritus

Increased itch, occasionally stinging

Skin diseases Atopic dermatitis Pruritus with flare-ups or in the interval in
between

Itch, occasionally focal stinging, burning
after scratching; scratching exacerbates
pruritus; allokinesis

Psoriasis Strictly limited to the psoriatic plaques Itch only

Urticaria,
mastocytosis

Purely itch with oedema, erythema Histamine-mediated pruritus, sometimes
mechanically induced, scratching is
avoided

*The content of the table is based on clinical observations.
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Opiate receptor antagonist or agonists

Naltrexone is the only oral opioid receptor antagonist with a long-

lasting, selective blockade of l-opiate receptors available in Eur-

ope. It has been shown in many case series and controlled trials to

be partially effective in relieving pruritus mainly associated with

chronic kidney diseases54 and patients with liver diseases, but also

in various dermatological diseases.55 Activation of l-opioid recep-

tors reduce the activity of pain-transmitting neurons and suppress

their inhibitory effects on pruriceptive neurons. Antagonists of

l-opioid receptors can therefore restore the physiological suppres-

sion of itch.55

Based on the assumption that opioid-induced itch is mediated

by activation of l-opioid receptors and can be suppressed by acti-

vation of j-opioid receptors, it was thought that j-agonists may

be an effective treatment of itch. First clinical trials support this

hypothesis; recently, it was shown that the j-receptor agonist nalf-

urafine effectively reduced itch in treatment refractory haemo-

dialysis patients.56

Antidepressants

Antidepressants have long been used in the treatment of chronic

pruritus. Many antidepressants have antipruritic properties that,

however, are often not reported in studies, but are merely cited by

experts. The following discusses only those preparations for which

study results are available. The antipruritic effectiveness of the

selective serotonin reuptake inhibitors (SSRI) paroxetine and

sertraline has been documented in controlled studies and case

reports for various systemic disorders. Severe pruritus reportedly

responded in patients with polycythaemica vera, somatoform

pruritus, paraneoplastic pruritus and cholestatic pruritus.57,58

Mirtazapine is a tetracyclic antidepressant with additional H1

antihistaminic and serotonergic effects. It has successfully demon-

strated an antipruritic effect in idiopathic pruritus, cholestasis,

uraemia and neoplasm-induced pruritus.59

The tricyclic antidepressant doxepin is used topically and sys-

temically for its additive antihistaminic and anticholinergic effects

in pruritus. In a study on mustard gas-induced pruritus, doxepin

and the sedating antihistamine hydroxyzine were about equally

effective in three-fourths of patients.60

The exact mechanisms underlying the documented antipruritic

effects of the described drugs are not entirely clear. One important

aspect, especially of the tricyclic and tetracyclic antidepressants,

may be the known antihistaminergic effect of these drugs. Further-

more, central nervous effects of serotonin are thought to have a

regulatory action on the itch-related transmission.57

UV light therapy

Whole-body phototherapies with ultraviolet A or ultraviolet B

(UVA or UVB) light, separately or in combination, have been

shown to be effective in pruritus of different aetiologies.61–63 UV

therapy can be especially useful in patients with contraindications

to systemic agents, for example during late-term pregnancy, in

older patients, in those with multiple prior diseases or who are

taking several medications. UV therapy can also be used in

patients in whom other antipruritic therapies have failed. UV light

therapy is not advised for patients who are taking topical calcineu-

rin inhibitors. Although the exact mechanism of UV light-induced

reduction of itch is not known, an intriguing hypothesis stems

from data showing that in patients with chronic pruritus and ato-

pic dermatitis the j-opioid, but not the l-opioid system is down-

regulated in the epidermis. Psoralen UVA therapy restored the

normal expression of the j-opioid system that was concomitant

with a decrease in itch severity in these patients.64

Novel and experimental therapies

In recent years, pruritus has gained more and more attention and

is appreciated as an important symptom that can dramatically

reduce quality of life in patients. This new focus on itch as a spe-

cific target has lead to the development of novel drugs that are

currently tested in clinically trials or which are currently under

development. Among them are for example histamine H4 receptor

antagonists65 and j-opiod agonists.56 Furthermore, some drugs

have been reported in case reports or small case series to be highly

effective in suppressing pruritus. For example, the neurokinin

1-receptor antagonist aprepitant was shown to be able to control

almost completely the severe and treatment refractory pruritus in

three patients with Sézary syndrom66 and 20 patients with pruritus

and prurigo nodularis.33 Randomized controlled trials have to be

performed to test the potential of these substances to be used as

novel antipruritic drugs.

Summary
Chronic itch is a common problem that can severely impair the

quality of life of affected patients. In the skin and nervous system,

complex cellular interactions can induce, exacerbate or suppress

pruritus. Knowledge about the physiological and pathophysiologi-

cal processes involved in the induction, perception, transmission

and modulation of itch as well as about clinical characteristics of

pruritus can help in identifying an optimal treatment for the

patients. Unfortunately, currently available licensed treatment

options are scarce, and off-label drugs are required in many cases.

Novel antipruritic drugs are, however, on the way, and ongoing or

planned clinical trials investigating the efficacy in reducing pruri-

tus will hopefully provide us with safe and effective treatment

alternatives for patients suffering from pruritus.

Questions and multiple choices
1. Which statement regarding chronic pruritus is correct?

a. Chronic pruritus is a rare phenomenon

b. Chronic pruritus is defined as pruritus persisting for

6 months or longer

c. Up to 10% of patients with psoriasis suffer from chronic

pruritus
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d. The clinical classification of pruritus discriminates between

primarily inflamed and primarily non-inflamed skin

e. The neuroanatomical classification is only used for pruritus

originating in the CNS

2. Which cell is not involved in the development or maintenance

of pruritus?

a. Eosinophil

b. Sensory nerve cell

c. Mast cell

d. Adipocyte

e. Keratinocyte

3. Which of the following statements regarding the development

of pruritus is correct?

a. Keratinocyte-derived histamine plays an important role

b. The interaction between mast cells and nerve cells is of great

importance

c. Fibroblasts and blood vessels are the main factors in trigger-

ing pruritus

d. Nerve cell damage is present in most cases of pruritus

e. Pruritus always develops in the skin

4. Which of the following statements is not correct?

a. Keratinocytes may be involved in the down modulation of

pruritus by releasing endocannabinoids

b. Neutrophils are a major source of nerve growth factor

c. Mast cells are located in close vicinity to hair follicles, blood

vessels, and sensory nerves

d. Various mast cell products, e.g. proteases, lipid mediators,

cytokines, may be involved in the elicitation of pruritus

e. T cell-derived IL-31 can induce severe pruritus

5. Histamine is one of the major mediators of pruritus. Which of

the following facts about histamine is true?

a. Histamine is a potent activator of mast cells

b. The major source of histamine in the skin are keratinocytes

c. There are currently 6 known histamine receptors

d. The H2 receptor is the receptor mainly responsible for pruri-

tus

e. In addition to H1, H3 and H4 receptors can also modulate

pruritus

6. Which sentence regarding the nervous system is correct?

a. Pruritus in the skin is mediated by myelinated Ab-fibres

b. Pain stimuli often induce or exacerbate pruritus

c. Chronic stimulation of neuroreceptors leads to the reduction

of the stimulation threshold of these receptors (peripheral

sensitization)

d. Alloknesis and Hyperknesis typically occur in pain but not

in pruritus

e. Levels of NGF are often found to be dramatically reduced in

the skin of atopic dermatitis patients

7. Typical secondary skin changes can be found in some patients

with chronic pruritus. These lesions do usually not include:

a. Erosions

b. Lichenification

c. Excoriations

d. Eczema

e. Hyper- or hypopigmentation

8. Many diseases of the skin are associated with pruritus, for which

disease is this usually not the case?

a. Chronic spontaneous urticaria

b. Atopic dermatitis

c. Vitiligo

d. Cutaneous mastocytosis

e. Psoriasis

9. Which of the following therapies is not used in the management

of pruritus?

a. Opiates

b. Antihistaminic agents

c. Anticonvulsive agents

d. UV-Therapy

e. Capsaicin cream

10. Which of the following therapeutic recommendations regard-

ing the management of pruritus is correct?

a. Topical antihistamines are the first line therapy for chronic

pruritus

b. Hot baths or showers can temporarily reduce pruritus and

are therefore generally recommended on a daily basis

c. Moisturizing of the skin often enhances pruritus due to the

occlusive effect

d. The use of antipruritic additives such as polidocanol, urea or

menthol in topical applications should generally be avoided

because of possible sensitizations

e. Certain foodstuffs, e.g. hot spices, alcohol or hot beverages

can intensify the perception of itch

Correct Answers
1. d 6. c

2. d 7. d

3. b 8. c

4. b 9. a

5. e 10. e
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Sonja Ständer is Professor at the Department of Dermatology and Head of Competence Center Chronic

Pruritus, University Hospital Münster. She is board certified in Dermatology and Venereology, Aller-

gology, Phlebology and Dermatohistology. Currently, she is president of the International Forum for

the Study of Itch (IFSI).

ª 2010 The Authors

JEADV 2010, 24, 1249–1260 Journal of the European Academy of Dermatology and Venereology ª 2010 European Academy of Dermatology and Venereology

1260 Metz and Ständer


