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The history, neurophysiology, clinical aspects and treatment of pruritus are reviewed in this article. The different forms of pruritus in dermatological and systemic
diseases are described, and the various aetiologies and
pathophysiology of pruritus in systemic diseases are discussed. Lack of understanding of the neurophysiology
and pathophysiology of pruritus has hampered the development of adequate therapies. Nevertheless, the discovery of primary afferent neurons and, presumably,
second-order neurons with typical histamine responses
mediating pruritic sensations can be regarded as a
breakthrough in our understanding of the mechanisms
behind pruritus. The number of experimental and
therapeutic studies has greatly increased during the
past few years, reflecting an increased interest in this
topic. However, further effort is needed to develop new
therapeutic concepts and clarify some confusion arising from promising case reports and uncontrolled clinical studies. A precise work-up for evaluating patients
with pruritus is proposed, which may help the physician to identify the underlying causes and thus to treat
the patient appropriately. Key words: itch; mediators of
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could be considered that there are systemic or central aspects of pruritus in dermatological diseases and of course
that there are dermatological factors causing pruritus in
systemic diseases. Pruritus can also occur without visible
skin symptoms (3), and in systemic diseases can result from
a specific dermatological disease or infiltrate directly related to the underlying disease, e.g. cutaneous infiltrates
in Hodgkin’s disease. This always needs to be considered
in the setting of pruritus in systemic diseases and has to be
ruled out by the experienced dermatologist using the necessary diagnostic tools, e.g. skin biopsy. Pruritus may also
occur in dermatological and systemic diseases not directly
related to specific dermatoses or infiltrates.
Severe pruritus usually leads to secondary lesions such
as erythema, erosions, excoriations and crusts, followed
by cutaneous infections that can result in folliculitis, abscess or erysipelas. The overall incidence and prevalence
of pruritus remains unknown for several reasons: (i) there
are no epidemiologic databases for this entity, (ii) many
studies do not record pruritus as a symptom, especially in
non-dermatologic fields, and (iii) few people present to a
physician for minor pruritic conditions. However, it is reasonable to assume that everyone experiences this sensation at some point in life.
When a patient complains of pruritus there is a rational
way to assemble the myriad of aetiologies into finite groups
so that the patient can be evaluated in a thoughtful manner, the underlying cause corrected and the pruritus treated
with currently available therapies.

INTRODUCTION

History of pruritus

Pruritus can be defined subjectively as a poorly localized,
non-adapting, usually unpleasant sensation that provokes
a desire to scratch. The biological purpose of pruritus is to
induce scratching in order to remove a pruritogen – a response likely to have originated when most pruritogens
were parasites.
Pruritus is the most frequently described symptom in
dermatology. It can arise from a primary dermatologic aetiology, but in an estimated 10–50% of patients it may also
be a symptom of underlying systemic disease (1, 2). Differential diagnoses include metabolic disorders, haematologic disease, malignancy, HIV/AIDS, complications of
pharmacologic therapy and neuropsychiatric disorders. It

The first mentions of pruritus are found in the Bible: “If,
however, in his judgment it is unchanged and black hair
has grown in it, the itch is healed. He is clean, and the
priest shall pronounce him clean” (Leviticus 13: 36–38).
In Deuteronomy (28: 26–28), it is stated that “the Lord
will afflict you with the boils of Egypt and with tumours,
fleeting sores and the itch, from which you cannot be
cured”.
Hippocrates of Cos (460–377 BC) described pruritus
vulvae, senile pruritus and prurigo, the latter as a disfigurement rather than a disease (4). The definition of pruritus as an unpleasant sensation that provokes the desire to
scratch was introduced in 1660 by the German physician
Samuel Hafenreffer (5).
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In dealing with the history of pruritus the focus has to be
on a physician, and in this case one of the most impressive
and radical leaders of the French revolution, Jean Paul
Marat. The exact date of onset and diagnosis of his skin
disease is a matter of speculation, but during his last years
in particular he would spend most of the day in a medical
bath seeking relief from persistent pruritus and vigorous
scratching while writing and editing his newspaper (6–8).
He was assassinated in 1793 by a counter-revolutionary as
he sat in his bath. It is hypothesized that Marat’s skin disease caused him to be seen as a leper, to identify with social outcasts, and therefore to ally himself with the Parisian poor (9). With time, the tone of his speeches became
more and more radical and violent, probably in relation to
the increasing severity of his pruritus. These circumstances
prompt the question whether Marat’s skin disease and pruritus could have affected history (9).
History of pruritus as an investigative topic is rather poor.
In 1994, after a century of research in dermatology, it was
said that no progress had been made in understanding, let
alone relieving, pruritus (10). To a great extent, this is still
the case today. Though recent experimental findings have
yielded deeper insights into the pathophysiology of pruritus (11, 12), many aspects of neurophysiology and pathogenesis remain unclear, including the neuromechanisms
involved in pruritus accompanying inflammatory skin disease.

NEUROPHYSIOLOGY
Basic mechanisms
Neurons can be categorized as either myelinated or unmyelinated. The former divide into rapidly conducting (A-β)
and slowly conducting (A-∆) fibres. It is the coating of
myelinated fibres that allows action potentials to travel at
a greater speed compared to unmyelinated fibres. Conducting velocity is a useful tool for classifying the function of
sensory neurons because it does not overlap in myelinated
and unmyelinated fibres. The most rapidly conducting ones
are mechanoreceptive. Neurons that signal pain and irritation exist in both the myelinated and unmyelinated populations, and have been given the name ‘nociceptors’ to indicate their responsiveness to noxious stimuli. Human
psycho-physiological studies have shown that the painful
sensation evoked by activating myelinated neurons is different in quality (e.g. stinging, pricking) from the dull,
aching pain evoked by the recruitment of unmyelinated
neurons (1). Nociceptive neurons can be activated by mechanical, thermal and chemical stimuli. They can be
subgrouped on the basis of conducting velocity, mechanical threshold, responsiveness to thermal stimuli and activation by specific chemicals. Their individual responsive-

ness differs: some respond to single stimuli only, others to
several stimuli.
In 1959, it was shown for the first time using methylene
blue stain that the intraepidermal nerve fibres branch and
ascend closely underneath the stratum corneum (13). This
was later confirmed by light microscopy with the recent
advances in immunohistochemistry and silver impregnation (14–17). As recently reported, intraepidermal nerve
fibres might not be distributed evenly in the hairy portions
of normal human skin; they can be present focally, with
the greater distribution in the arm, followed by the face,
the legs and abdomen (18). The “two-point discrimination” of pruritus reflects the ability to perceive two pruritic stimuli as separate. This is better in patients with atopic
dermatitis (AD) than in healthy controls (19). The main
determinant of the measure is the innervation territory of
one neuron. The lower innervation density of pruritic
nociceptors and/or different central processing of pruritus
might account for the reduced sensitivity to histamine-induced experimental pruritus of the scalp (20).
The neural representation of pruritus is not fully understood and is therefore controversial. For many years, pruritus has been considered a sublimal form of pain, because
it is abolished along with pain and temperature sensations
when the lateral spinothalamic tract is interrupted by
cordiotomies. On the one hand, both sensations share common features; they are multidimensional, they are induced
by chemical stimuli and they initiate motor response and
negative affective valence. It is well known that opioids
reduce pain but may induce pruritus, which can be strongly
inhibited by noxious stimuli. On the other hand, pruritic
sensations cannot be transformed to pain, and microstimulation of fascicles that evoke pain cannot produce
pruritus. In summary, pain and pruritus are probably two
distinct sensations that interact.
The sensation of pruritus arises from the superficial layers of the skin and the mucous membranes. Itch receptors
are free unmyelinated nerve endings (C-fibres) occurring
in the epidermis of the skin and the mucous membrane. In
1997, a new class of afferent nerve fibres with particularly
thin axons, excessive terminal branching, very low conduction velocities and histamine responsiveness was detected by microneurography in human beings (21). Interestingly, these C-units had a large innervation territory
extending to 85 mm on the lower leg. The findings indicate that pruritus can be subserved by these specific primary afferent C-fibres (21). More recently, a class of
spinothalamic tract neurons selectively excited by histamine was found in cats (12). As these neurons have distinct central conduction velocities and thalamic projections,
they form a unique subset of spinothalamic tract neurons.
Generally, no particularly good animal model exists for
studies on pruritus (1). Species differences must be taken
into account when models of pruritus are used (11, 12). In
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summary, the second-order neurons found by Andrew &
Craig (12) and the identification of primary afferent neurons with similar properties by Schmelz et al. (11, 21) can
be regarded as a breakthrough in our understanding of the
neurophysiological mechanisms of pruritus.

Central processing
Pruritic stimuli enter the central nervous system (CNS)
via unmyelinated C-fibres and possibly A-∆ fibres. The
axon enters through the dorsal horn for spinal dermatomes
or the trigeminal equivalent of the brainstem for head and
neck pruritus. After synaptic connection within the ipsilateral grey column of the spinal cord, processing and control of the transmission occur prior to crossing the midline. After synaptic transmission with the next neuron, the
fibre ascends within the contralateral spinothalamic tract
(22).
Although most of the peripheral pathways of pruritus
(unmyelinated C-fibres) have been identified, they are still
under investigation, and little is known about the central
nervous processing of pruritus and scratching. The socalled “pruritus centre” has long been proposed as being
at the medulla oblongata (1). Recent results obtained by
positron emission tomography measuring regional cerebral blood flow (rCBF) as an index of neuronal activity
revealed activation of cortical structures such as anterior
cingulate cortex, supplementary motor area (SMA),
premotor area (PM) and inferior parietal lobule, thereby
substantiating that the posterior sector of the anterior cingulate cortex (Brodman 24) is related to sensorial/
affectional aspects of the event (23). The premotoral cortical areas (SMA, PM) may participate in the preparation of
an intended action. Another study demonstrated significant activation of the contralateral primary sensory cortex
and the ipsilateral and contralateral motor areas (SMA,
premotor cortex, primary motor cortex) (24). Additional
significant activation was found in the prefrontal cortex
and the cingulate gyrus. Several cortical areas reflect a
graded increase in rCBF with the logarithm of the histamine concentration applied by prick testing. Pruritus and
pain seem to share common pathways, but in contrast to
pain activation studies, no subcortical activations were
detected (24).
The phenomenon of alloknesis (allos=different,
knesis=pruritus) was first described by Bickford in 1938
and designates a state when a normally non-pruritic stimulus induces pruritus in the skin surrounding a local cutaneous injury, e.g. an insect bite (25). It appears clinically as
pruritus induced by touching the site of an insect bite that
may have occurred several hours previously. In many pruritic dermatological diseases such as AD, alloknesis is observed when pruritic attacks occur after affected skin lesions, and/or the surrounding areas, are touched acciden-

tally or are induced by mechanical factors such as clothing. Experimentally, alloknesis can be induced by mechanical stimuli, e.g. a soft brush or a cotton swab being stroked
along the skin surrounding a histamine stimulus, and is
considered an important tool in psycho-physical studies
on pruritus (26–32). In analogy with the explanation of
allodynia (= induction of pain by a usually non-painful
stimulus), alloknesis is explained by the excitation of pruritus-mediating central neurons through interneurons receiving input from low-threshold, fast-conducting mechanoreceptor units gated by histamine-induced input from
unmyelinated pruritus mediating nerve fibres (33, 34).
Central and peripheral mechanisms probably contribute to
the phenomenon of alloknesis. In two studies, the opiate
antagonist naltrexone greatly reduced alloknesis, whereas
the H1 blocker cetirizine did not (27, 35). These results
indicate a predominantly central effect of naltrexone compared to a predominantly peripheral effect of cetirizine (27).
Another study showed that application of a topical agent,
regardless of the active ingredient, abolishes or greatly
reduces alloknesis, which is most likely due to the diminished excitation of mechanoreceptive fibres (29).
Atmoknesis (atmos=air, knesis=pruritus) is pruritus provoked by open exposure of the skin after undressing. It is
common in AD, especially in children, psoriasis and elderly patients with aquagenic pruritus (36). Whether air itself really causes pruritus is unclear (36). Atmoknesis might
be a consequence of skin temperature changes induced by
draughts of air after undressing or is due to the mechanical
stimuli of clothing while undressing and is in that way some
type of alloknesis.

MEDIATORS OF PRURITUS
Mediators of pruritus presumably act on nerve fibres or
lead to a cascade of mediator release whose final common
pathway results in nerve stimulation and the sensation of
pruritus. For example, vasoactive inflammatory mediators
released during inflammation exert a dual action on nociceptive structures and on blood vessels. Activation of
nociceptors leads to a release of neuropeptides that induce
vasodilatation and protein extravasation in the skin; this
has been termed “neurogenic inflammation” (37). It has
been assumed that mast cell activation plays a role in dermal neurogenic inflammation, but, as recently demonstrated, dermal neurogenic inflammation does not
degranulate mast cells (38).
The group of potential chemical mediators is large and
is steadily increasing. It contains amines (e.g. histamine,
serotonin), proteases (e.g. tryptases), neuropeptides (e.g.
substance P (SP), calcitonin gene-related peptide (CGRP),
bradykinin), opioids (morphine, beta-, met-, leu-enkephalin), eicosanoids, growth factors and cytokines (1). The
major mediators are briefly reviewed below.
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Histamine
Histamine is released during mast cell depletion and mediates its effects via H1 receptors in the skin (H2 and H3
receptors have not been described in the skin). Its effects,
from either mast cell degranulation or intracutaneous injection, include the triple response (39): (i) localized red
spot around the injection site as a consequence of local
dilatation of capillaries, venules and terminal arterioles;
(ii) red flush or flare extending around the red spot as a
result of widespread dilatation of arterioles mediated by
local axon reflex; (iii) wheal reduction due to histamineinduced permeability.
Histamine plays a major part in pruritus of urticaria and
mastocytosis. Its mediation in pruritus of other pruritic
states and diseases is suspect, and best proven by a poor
clinical response to antihistamines in patients with pruritus who do not have urticaria. Besides, few pruritic diseases (except urticaria) are accompanied by wheals and
flares. Furthermore, experimentally histamine-induced
wheals and flares will usually only persist for up to 60
min, whereas pruritus in a disease state may last for hours
and days.
As histamine is released by mast cell depletion, it may
have a secondary role in diseases in which other mediators induce mast cell depletion or the total number of mast
cells is enhanced. In haemodialysis-related pruritus, for
example, increased numbers of mast cells and histamine
levels have been detected, yet antihistamine showed only
a marginal antipruritic effect (also see section 6 “Uremic/
Renal Pruritus”). In one recent microdialysis study it was
demonstrated that mast cell mediators other than histamine
can cause pruritus in patients with AD (40).

Serotonin
Serotonin is less potent than histamine in inducing pruritus (32, 41, 42). In animal models and humans it most likely
acts histamine-independently (32, 42). A mixture of prostaglandins and serotonin produces pruritus that can be relieved by aspirin (43). Serotonin is a potent activator of
unmyelinated C-fibres (44). Its potency in inducing protein extravasation is low, however, and its differential effect on nociceptors and vasculature is best explained by a
weak direct or indirect non-neurogenic effect on the endothelia – an effect which might be due to lower receptor
density or affinity of the vasculature (45).

Neuropeptides
Over 50 described neuropeptides in the CNS and unmyelinated nerve fibres have been identified (46). Of these,
SP and CGRP are the most frequently investigated in the
skin. Their effects cover a wide range, such as acute
proinflammatory reactions including vasodilatation and

protein extravasation (47), trophic function and immunomodulation (48).
SP is a peptide that is synthesized in dorsal root ganglia
of nociceptive C-fibres and terminals and is transported
peripherally to the nerve endings and released upon activation. It induces flare reactions by releasing histamine
from mast cells by an indirect effect, and induces protein
extravasation by a direct effect on small skin blood vessels and by a secondary release of histamine from mast
cells (49). As recent data have demonstrated, SP is also
capable of inducing histamine-independent vasodilatation
and protein extravasation (50). In one study, SP and CGRP
induced marked vasodilatation but did not induce pruritus
or pain, even in much higher concentrations above the
vasodilatory threshold (51). These findings suggest that
vasoactive concentrations of SP and CGRP do not excite
nociceptors and that they have no acute sensory function
(50). They also contradict other results showing that dermal neuropeptides are transmitters of pruritus (51–54). All
in all, the role of neuropeptides in protein extravasation,
in mast cell activation, and its mediator function of pruritus, is not clear.

Opioids
Morphine induces histamine release from mast cells but
does not lead to a triple response (1). Besides, opioid peptides appear to be involved in the central transmission and
regulation of pruritus, but it is still not known in which
central or peripheral structure opiate receptors could be
involved. Recently, the µ-opioid receptor isoform 1A could
be localized by immunohistochemistry on nerve fibres of
human skin, which may contribute to neurogenic inflammation, pain and pruritus sensations (55).
Effects were seen in animals when central application
of opiates led to scratching (56, 57). When plasma from
patients with cholestatic pruritus was introduced in the
medullary dorsal horn of monkeys, facial scratching was
observed which was abolished by the opiate receptor antagonist naloxone (58). In human beings, intrathecal injection of morphine in particular may induce intense pruritus without skin lesions. Antihistamines do not prevent
or relieve morphine-induced pruritus, which often occurs
after 3–7 h. It is dose-related and typically spreads out from
the injection site to the trunk, to the face (distribution of
the trigeminal nerve) and/or to the whole body, but can
also occur as facial pruritus only (59, 60). Its incidence is
particularly high in caesarean delivery (61, 62). Morphineinduced pruritus usually subsides after cessation of the
treatment. Naloxone is effective, but may carry the risk of
decreasing the pain threshold (60). These observations
suggest that the µ-opioid receptor system is involved in
the processing of pruritus. Little is known about the role
of the k-opioid receptor. TRK-820, a recently developed
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k-opioid receptor agonist, did suppress antihistamine-sensitive and antihistamine-resistant pruritus in an experimental animal model (63). Further studies will show whether
this is a new entity of drugs for treating pruritus in humans.
Elevated serum endorphin levels have been found in
patients with AD (64). Though these have been reported
as being accumulated in patients with hepatic impairment
(1), this cannot be confirmed for renal pruritus (65). The
role of serum endorphin levels in hepatic/cholestatic pruritus has not yet been completely clarified (66). One component of the pathophysiology of the syndrome of cholestasis
is the increased CNS neurotransmission mediated by endogenous opioid agonists. Animal studies have recently
highlighted loperamide, a peripherally acting opioid that
was efficacious in models of pruritus and pain (67).

Cytokines
In various dermatological diseases pruritus is due to activation of cytokines and lymphokines such as in AD, autoimmune blistering diseases, allergic contact dermatitis,
mycological and viral diseases (46). When patients with
AD are treated with cyclosporin A that inhibits cytokines,
pruritus, skin lesions and peripheral eosinophilia are significantly reduced (68). On the other hand, pruritus and
inflammatory skin changes have been reported as side effects of cytokine treatment (69), such as in interleukin-2
(IL-2) treatment in cancer patients where pruritus and redness, dermal T-lymphocyte infiltrate and peripheral eosinophilia occur some days after initiation of the treatment
(70). In patients with AD and controls, IL-2 induced a low
intensity intermittent local pruritus that appeared after a
few hours’ delay and peaked between 6 h and 48 h (71). In
another study investigating controls, a weak but significant early pruritogenic effect with no detectable axonic
reflex was seen, and in this setting TNF-α did not induce
pruritus (72). Others have shown that peripheral blood
mononuclear cells of patients with AD can be stimulated
to secrete IL-8 after antigen stimulation, but no measurable quantities of IL-2 and TNF-α were measured (73). It
has been suggested that renal pruritus might be conveyed
by, if not originate from, a deranged cytokine pattern with
a pronounced pro-inflammatory profile (74). Cytokines
could play a role in pruritus, but more research regarding
their involvement in the pathomechanisms of pruritus is
needed.
In summary, pruritus is most likely due to several mediators functioning together in the sense of an antagonistic effect and/or leading to mast cell depletion and the release of various substances including chymase, tryptase,
interleukin-4 and histamine. Each cascade or predominating mediator may differ in each type of pruritus depending on the underlying disease.

EVALUATION OF THE PATIENT
History
A precise history provides insight into the disease process.
Important characteristics of pruritus are given in Table I.
Its onset, duration and nature help to determine the cause,
and if some general clues are present the clinician will be
able to narrow down the diagnosis:
• Localized pruritus is usually not a consequence of a
systemic disease.
• Acute onset of pruritus without primary skin lesions
over only a few days is less suggestive of an underlying systemic disease than chronic, progressive generalized pruritus.
• Secondary lesions on the upper mid-back suggest that
a skin disease is responsible for the symptom, whereas
spearing is associated with systemic causes of pruritus, representing the so-called “butterfly sign” due to
the inaccessibility from the patient’s hand.
• Most patients with pruritus not related to a primary
dermatological disease demonstrate only excoriations
or other secondary changes.
• Severely pruritic dermatoses, such as urticaria and
mastocytosis, rarely lead to scratching and secondary

Table I. Descriptive and historical features of pruritus
Descriptive features of pruritus
1. Onset – e.g. abrupt, gradual, prior history of pruritic episodes
2. Time course – e.g. continuous, intermittent, cyclical, night-time
3. Nature – e.g. prickling, crawling, burning, dysaesthesia
4. Duration – e.g. days, weeks, months, years
5. Severity – e.g. interference with normal activities, night-time
6. Location – e.g. generalized or localized, unilateral or bilateral
7. Relationship to activities – e.g. occupational, hobbies
8. Provoking factors – e.g. water, skin cooling, air, exercise
9. Patient’s personal theory as to aetiology of the disease’
Historical features of pruritus
1. Medications and topicals – prescribed, over the counter, illicit,
duration and onset
2. Allergies – systemic, topical
3. Atopic history – eczema, allergic rhinitis and asthma
4. Past medical history – thyroid, liver, renal or other systemic diseases
5. Family history of atopy or skin disease or similar pruritic conditions
6. Occupation
7. Hobbies
8. Social history – household, personal contacts, food habits, stress
9. Drugs – nicotine, alcohol, i.v. drugs
10.Bathing habits, use of cosmetics
11. Pets and their care
12.Sexual history
13.Travel history
14.Prior diagnosis made by physician or patient
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•
•
•

•

•

lesions, but instead involve pressing and rubbing
behaviour.
When multiple family members are affected, scabies
or other parasites should be considered.
Seasonal pruritus frequently occurs as “winter itch” representing pruritus in the elderly.
The relationship between pruritus and physical activity is important. In association with physical activity,
pruritus may resemble the cholinergic form. Pruritus
provoked by the skin cooling after emerging from a
bath may be a sign of polycythaemia rubra vera or idiopathic aquagenic pruritus.
Nocturnal generalized pruritus in association with
chills, sweating and fever may be a presenting history
for Hodgkin’s disease. Pruritus may precede onset of
the disease by 5 years (75).
Whereas psychogenic pruritus rarely interferes with
sleep, most pruritic diseases (with or without primary
skin lesions) cause nocturnal wakening.

Examination
Careful and complete examination of the skin, scalp, hair,
nails, mucous membranes and the anogenital area is necessary. Evaluation of primary and secondary lesions, morphology, distribution, lichenification, xerosis and skin signs
of systemic diseases must be performed. The general physical examination of lymph nodes, liver, spleen, etc., may
disclose an undiagnosed systemic disease and has to be

performed carefully when the differential diagnosis includes systemic disease and malignancy.

Laboratory investigation
There is no general need for laboratory investigation. However, in the setting of generalized pruritus of unknown aetiology, further investigation may be pursued (Table II). A
skin biopsy including direct immunofluorescence may provide information in presentations where the pruritic skin
is otherwise normal in appearance (Table III). On occasion, histologic examination of a non-specific secondary
lesion could point to a specific dermatological disease.

Measuring pruritus severity and scratching
As a subjective symptom that cannot be verified by physical or biophysical examination, measuring the severity of
pruritus is a challenge. Several modalities have been proposed to aide the clinician.

Categorical scales are the most commonly employed research scales and consist of discrete divisions of the frequency of the measured dimension. They can also be employed to assess the impact of pruritus on the life of the
affected patient (46). Examples: pruritus – never, rarely,
occasionally, frequently, always.
Interval scales describe pruritus by a number on a fixed or
limited scale, such as 0 to 10, having the advantage of equidistant points between response categories (46). Examples:
Pain track, computerized system with a 7-step-graded,
fixed-point, non-verbal scale (76).

Table II. Laboratory studies in the evaluation of pruritus
Initial tests:
- Erythrocyte sedimentation rate (ESR)
- Complete blood cell count (CBC) with differential leucocyte count
- Blood urea nitrogen, creatinine
- Liver transaminases, alkaline phosphatase, bilirubin
- Fasting glucose, HbA1C
- Thyroid function test (thyroid stimulating hormone (TSH) and
thyroxine levels)
- Parathyroid function (calcium and phosphorus levels)
- Serum iron, ferritin
- Chest X-ray
- Stool for ova, parasites and occult blood
Then:
- Serum protein electrophoresis
- Serum immunoelectrophoresis
- Antinuclear antibody (ANA)
- Extranuclear antibody (ENA)
- HIV
- Allergy diagnostic approach: total IgE, histamine, serotonin
- Prick tests of major atopy antigens and additives, patch tests
- Urine for sediment, 5-hydroxyindolacetic acid (5 HIAA) and mast
cell metabolites
- Additional radiographic and sonographic studies

Table III. Histological findings and probable diagnoses in
clinically normal pruritic skin
Histological finding

Probable diagnoses

Eosinophils in oedematous dermis
or without epidermal changes

Allergic hypersensitivity, with
e.g. drug
Arthropod reaction

Eosinophils along the dermalepidermal junction

Urticarial stage of pemphigoid with or without spongiosis

Neutrophilic microabscesses in the
dermal papillae

Dermatitis herpetiformis

Increased number of mast cells around Mastocytosis
blood vessels in the absence of other
inflammatory cells (except eosinophils)
Oedema in the dermis with a few or
rare eosinophils

Urticaria

Fiberglass fragments

Fiberglass dermatitis

Deposition granula

Deposition disease
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Continuous scales: The visual analogue scale (VAS) is the
most common example in pruritus research (77). A continuous scale is a line of defined length (in most studies
100 mm) with descriptive anchors at the extremes, e.g.
“no pruritus” and “pruritus as bad as it could be”. Subjects
can describe the itch sensation precisely without limitation to a few discrete categories, thereby providing continuous data for analysis. This may represent the most sensitive approach to measuring pruritus intensity (76).
Scratch-behaviour measurement limits the symptom because pruritic diseases such as urticaria and mastocytosis
rarely cause scratching (and instead rubbing or pressing).
Clinicians evaluate scratch behaviour by registration of
lichenification and excoriation that vary widely. There are
several measurement characteristics: (i) self-report of
scratching behaviour – patients can be provided with handactivated counters to record their scratching (78), but recording of nocturnal scratching is not possible; (ii) nocturnal bed movements – body movement at night is measured by a vibration transducer on one of the legs of the
bed. Limb activity is measured with movement-sensitive
meters (79). Nocturnal scratching can also be measured
using an infrared video camera providing interesting data,
but this is not suitable for routine monitoring in clinical
use (80); (iii) limb activity meters – patients responding to
nocturnal pruritus tend to move their arms more than their
legs, and careful analysis of this ratio provides insight into
scratching behaviour; (iv) forearm activity meters – rhythmic muscle potentials can be recorded simultaneously with
an electroencephalogram recording sleep activity; (v) direct observation – expensive, time-intensive and with the
potential for scratching behaviour underneath the covers
to go unnoticed.
Questionnaires

• The Worcester Itch Index was developed at the Univer•

•

sity of Massachusetts at Worcester (1).
A questionnaire for uraemic patients and other forms
of pruritus is based on the short form of the McGill
Pain Questionnaire (81–84). In 145 patients suffering
from uraemic pruritus (81), dialysis was found not to
influence uraemic pruritus that tends to be prolonged,
frequently intense and a major source of distress to the
patient. A modified form of this questionnaire has been
used for evaluating patients with psoriasis (82), chronic
idiopathic urticaria (83) and atopic dermatitis (84) and
found to be reliable and reproducible (81–84).
The Eppendorf Itch Questionnaire was developed in
cooperation between dermatology and neurophysiology as a modified McGill Pain Questionnaire (85). It
is informative in describing pruritus but does not evaluate other important characteristics, such as the effect
of for example daily habits, physical activities on pru-

ritus or antipruritics. Evaluation of 108 patients suffering from AD in three different dermatology centres revealed that pruritus and objective AD severity
(SCORAD index) are not directly proportional, but
nevertheless related to each other to some degree (86).

PRURITUS IN DERMATOLOGIC DISEASE
This section focuses on the sensation of pruritus in dermatoses in which pruritus is a characteristic feature and an
important problem. A more comprehensive discussion of
the dermatological diseases mentioned can be found in
dermatology textbooks.

Infestation
Scabies: Pruritus in scabies can be localized and has a burning character due to local reaction to the presence or activity of the mite. It can also be generalized, starting 4 to 6
weeks after infestation of the mite, and reflecting a generalized reaction to components of the mites, eggs or scybala (1). In scabies, pruritus typically intensifies at night.
Family members and friends of the patient who is experiencing pruritic symptoms may also need to be assessed
for infestation.
Pediculosis (lice): It is rare to make the diagnosis of pediculosis without pruritus as a symptom. Pruritus of body
regions dense with hair follicles may be a clue to this diagnosis, though the infestation can be generalized (1).
Others: Insect bite reactions, e.g. mosquito bites; bedbugs
(Cimex lectularius = common bedbug, cimex tropica =
tropical bedbug); fleas (ctenocephalides felis = cat flea,
ctenocephalides canis = dog flea); schistosomial cercarial
dermatitis (“swimmers’ itch”).

Inflammation
Atopic dermatitis: Pruritus is such an important aspect of
AD that “the diagnosis of active AD cannot be made if
there is no history of pruritus” (87). The sensation is not
constant, but comes in “attacks” which can be severe and
disruptive to quality of life (88). A number of both immunologic and non-immunologic stimuli may provoke pruritus in patients with AD, e.g. heat and perspiration, wool,
emotional stress, certain foods, alcohol, contact with air
(atmoknesis) and common colds (36, 89).
Despite intensive research, the mediators of itch in AD
have not been clearly determined. Because of controversial findings in plasma histamine levels there is evidence
both for and against histamine involvement in the pathogenesis of AD (90). The minimal or moderate help of antihistamines indicates that histamine cannot be the only
pruritogen and is most likely not the predominant media-
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tor responsible for the pruritic sensation, though it has to
be borne in mind that urticarial symptoms can form part of
AD (88).
Treatment with antihistamines is generally thought to
benefit the patient only by a central mechanism concerning sedation (91). Antihistamines are more likely to be effective in Th2-driven (early, more acute) AD than in Th1driven (late, more chronic) AD (90). According to an evidence-based review, there is little objective evidence to
demonstrate relief of pruritus in AD (92). It has been shown
that the quality of sensation evoked by acetylcholine and
vasoactive intestinal polypeptide depends on the inflammatory or non-inflammatory state of atopic skin and differs from healthy skin (28). Acetylcholine may induce a
burning sensation in healthy persons, pruritus in patients
with acute AD and a mixture of pain and pruritus in patients with eczema-free patients (28). These data provide
evidence that pruritus can be elicited in AD by a cholinergic, histamine-independent mechanism.
Opioids constitute another class of neuropeptides that
can cause pruritus. Naloxone, an opioid antagonist, has
shown some antipruritic potency in skin diseases in an
uncontrolled study, but only very poor efficacy in AD (93).
Other studies suggest a possible role of SP and CGRP, both
of which have been detected in AD (50). SDZ ASM 981, a
selective inhibitor of the production of pro-inflammatory
cytokines from T cells and mast cells in vitro including
interleukin-2, -4, -10 and interferon-γ has shown antipruritic potency (94). Other therapies that specifically inhibit
calcineurin-related activation of T lymphocytes have also
proved to be sufficient antipruritics (oral cyclosporine, topical tacrolimus). An ongoing study shows that there is a
significant relationship between the reduction of EASI
scores in AD and the reduction of pruritus with tacrolimus
treatment (pers. comm., Alan B. Fleischer Jr.). As the inflamed skin in AD contains several proinflammatory
cytokines, they may play a role in pruritus. Thus far, only
interleukin-2 has shown moderate pruritic potential, indicating that other unknown mediators might be involved
(71). In summary, it can be assumed that mediators synthesized and released by cell types such as nerve cells,
keratinocytes or inflammatory cells are responsible for the
pruritus in AD (95, 96). The interactive network of nerve
fibres expressing high-affinity receptors of various immune
and inflammatory mediators may explain why different
trigger factors are capable of modulating pruritus perception in AD (96).

Lichen simplex chronicus (neurodermitis circumscripta):
Severe, paroxysmal pruritus leads to repeated rubbing and
scratching in one spot, resulting in a thick, lichenoid plaque.
Consequently, the main goal of therapy is the cessation of
pruritus, which may be achieved by topical corticosteroids, doxepin cream, topical immunomodulators, capsai-

cin cream, topical aspirin or a creative combination of these
(also see “Pruritus Therapy”, p. 22).

Urticaria: This entity may be intensely pruritic, stinging
or prickling, particularly in the acute phase with early lesions and small superficial wheals (1). Histamine plays a
primary role in the pruritus of urticaria and H1 blocking
agents decrease or eliminate this sensation in almost every case (46). Newer, multifunctional antihistamines such
as levocetirizine or desloratadine may have additional nonhistaminic therapeutic effects, including inhibition of leukocyte migration and mast cell stabilization (46). In summary, urticaria is the only known histamine-mediated pruritic disease in which antihistamines represent a causal
therapy.
Irritant and allergic contact dermatitis: Feelings of pruritus and stinging may occur in the absence of visible skin
lesions, especially in the early phase of irritant or allergic
contact dermatitis.
Lichen planus can occasionally present as asymptomatic,
but in most cases pruritus is severe, yet excoriations are
rarely seen (46).
Mastocytosis: These are systemic and cutaneous forms of
mastocytosis in which pruritus is often prominent and the
most common symptom (46). In all forms, a symptomatic
and pruritic dermographism combined with the Darier’s
sign (wheal, erythema, itching after a brisk stroke to a lesion) has been known to occur. Cases with no clinically
obvious skin lesions but only generalized pruritus or dermographism have been reported (1).
Bullous diseases: In bullous pemphigoid, pruritus may either be absent or intense and generalized (97). It can precede the development of skin lesions by periods greater
than 3 months (98). Pruritus in dermatitis herpetiformis is
known for its burning, stinging or “firey” character, especially on the scalp (1). Scratching can be so intense that in
many cases blisters are uncommonly observed compared
to secondary excoriations and crusting. Pruritus in linear
IgA bullous dermatosis is less severe but noted to occur.
Psoriasis: Although psoriasis is not typically regarded as
an itching disease, studies have shown that up to 84% of
patients suffer from generalized pruritus (82, 99). Seventyseven percent report the symptoms on a daily basis – mainly
in the evening and at night (82). In hospitalized patients,
92% report pruritus at some time (1). Higher prevalence
and intensity of itch in some psoriatic populations may be
related to high ambient temperatures in a tropical climate
(82). Exacerbation of itch intensity has been noted as
caused by heat, skin dryness, sweating or stress (82, 99).
The most commonly involved areas are the back, legs,
arms, buttocks and abdomen, but in hospitalized patients
the scalp is the most frequently affected site (1). The pru-
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ritus is mostly described as having tickling, crawling and
burning components (82). Antihistamines do not relieve
the pruritus in these patients (1, 82).

Parapsoriasis: Whereas small plaque parapsoriasis is typically not pruritic, increasing pruritus in large plaque parapsoriasis should be suspected as a progression to cutaneous
T-cell lymphoma (CTCL) (1, 46).
Pityriasis rubra pilaris: Moderate to severe pruritus has
been described in some cases (100), especially in early
stages of the disease (101).
Prurigo nodularis is characterized by chronic and severe
scratching, which is usually (but not always) the consequence of a pruritic sensation (1). Increased immunoreactivity to SP and CGRP can be seen (102). It is not known
whether this is causal or secondary as a consequence of
chronic scratching. As these neuropeptides are histamineliberating agents, they may be responsible for the severe
pruritus (102). An increase in the number of mast cells
and eosinophilic degranulation is present (46, 102). Atopic
diathesis is a contributing factor characterized by young
age of onset and cutaneous hypersensitivity to various environmental allergens (46, 102). Exclusion of the systemic
causes of pruritus and resolution of the underlying disorder are components to therapy. Topical therapy comprises
emollients, potent or super-potent corticosteroids reinforced by occlusion to enhance penetration and to prevent
mechanical manipulation. Capsaicin (0.025% to 0.3%) four
to six times daily (103) and calcipotriol ointment twice a
day have been reported as successful (104). Intralesional
corticosteroids are limited in application owing to the high
number of lesions. Combining with cryotherapy may be
an alternative, but depigmentation has been reported (46).
Thalidomide (50 to 200 mg/day) may be the most effective treatment (46, 102). A minimum of 3 months of therapy
is required to obtain long-term benefit. Thalidomide can
also be used in AIDS patients without having immunocompromising effects. Cyclosporine (3–4.5 mg/kg per day),
systemic corticosteroids, etretinate, benoxaprofen (nonsteroidal anti-inflammatory agent), phototherapy (UVA,
UVB) and photochemotherapy (PUVA) have also reported
efficacy (46, 102).
Polymorphic light eruption: This typically occurs in spring
and summer and presents with pruritus. Polymorphic light
eruption sine-eruption is intense pruritus on sun-exposed
skin without visible changes. The condition may be difficult to distinguish from brachioradial pruritus.
Aquagenic pruritus can be either a common and trivial
condition or a severe symptomatic disorder. One survey
study shows a population prevalence of 45%, and of those
affected 33% report a positive family history (105). The
following criteria have been proposed for the diagnosis of
aquagenic pruritus: (i) Severe pruritus occurring after wa-

ter contact irrespective of water temperature. (ii) Pruritus
developing within minutes of water contact without visible skin changes. This excludes all causes of urticaria as
well as symptomatic dermatographism. (iii) Chronic skin
diseases, drug-related pruritus and internal disorders (including polycythaemia rubra vera (PRV) and other myeloproliferative diseases) have been excluded.
In aquagenic pruritus, prickling, tingling, burning or
stinging sensations occur up to 30 min following contact
with water and last for as long as 2 h (1) irrespective of
water temperature or salinity. Typically, symptoms begin
on the lower extremities and generalize, with sparing of
the head, palms, soles and mucosae (106). Many aetiologies for aquagenic pruritus have been reported (Table IV).
The pathologic mechanism is unknown, although elevated
dermal and epidermal levels of acetylcholine, histamine,
5-hydroxytryptamine and prostaglandin E2 have been reported (1).
Traditional therapies utilize alkalinization of bathwater
to a pH of 8 with baking soda, and systemic treatments
include oral cyproheptidine, cimetidine or cholestyramine.
These have shown minimal effectiveness (106). In the setting of PRV, aspirin may give partial relief, but the risk of
gastrointestinal haemorrhage is increased (1). More recent
reports show efficacy of suberythemal UVB (290 to 320
nm) irradiation or oral psoralen photochemotherapy
(PUVA) (106). Capsaicin cream (0.025%, 0.5% or 1.0%)
applied 3 times daily over a minimum of 4 weeks minimizes symptoms, but may not be practical for long-term
therapy (107).

Eosinophilic pustular folliculitis (Ofuji’s disease): This rare
disorder was originally found in Japan and is seen most
often in immunocompromised individuals with AIDS,

Table IV. Differential diagnosis of pruritus or prickling
sensations provoked by water contact
Skin pathology evident
Polycythaemia rubra vera
Hodgkin’s disease
Mastocytosis
Hypereosinophilic syndrome
Myelodysplastic syndrome
Essential thrombocythaemia
Idiopathic haemochromatosis
Heat or cold pruritus
Alcohol-induced itching on hot shower in sarcoidosis
Aquagenic pruritus (idiopathic)
Skin pathology typically absent
Cold urticaria
Cholinergic urticaria (secondary to hot water exposure)
Aquagenic urticaria
Aquagenic pruritus of the elderly (xerosis; may be subtle)
Eczematous dermatitis (exacerbation by water contact)
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myeloproliferative diseases and visceral carcinomas (108).
Itching may be so severe that primary pustules cannot be
identified.

Prurigo pigmentosa: This is a rare dermatitis of unknown
origin. It was first described in 1971 (109) and mainly affects Japanese women in spring and summer. Only a few
cases affecting other ethnic backgrounds have been reported. It is characterized by the sudden onset of intensely
pruritic and reddish papules that leave reticular pigmentation when healed (110). The chest, upper back, clavicular
region and neck are the most affected body areas. As the
histological features are non-specific, the diagnosis is based
on the striking clinical appearance. Minocycline 100–200
mg daily is the therapy of choice. Dapsone, sulfamethoxazole and macrolide antibiotics (clarithromycin 400 mg/day,
roxythromycin 300 mg/day) are also effective (110) in
decreasing pruritus and skin symptoms.
Infections
Fungal infections: Inflammatory tinea and other superficial fungi may be intensely pruritic (46). Candida is the
most important infectious agent to consider in perineal
pruritus or burning sensations (1). “Barn itch” in rural
workers is due to Trichophyton verrucosum infection from
animals (111). Pityrosporum folliculitis has been increasing in prevalence (46).
Bacterial infections: Folliculitis caused by Gram-positive
or Gram-negative bacteria, impetigo and bacterial intertrigo may present with pruritus. One-third of patients with
secondary syphilis complain of this symptom. The primary
lesion of cat scratch disease may resemble an insect bite
and is generally not pruritic. However, a case has been
reported in which the patient’s main symptom was a pruritic rash (112).
Viral infections: Varicella is characterized by pruritus that
can severely increase when the immune system is impaired
(e.g. HIV, malignancy). Herpes simplex infections often
have a pruritic and stinging component: first-episode genital herpes patients have local pain and pruritus in 98% of
cases (46). In acute Herpes zoster and post-herpetic neuralgia, burning or lancinating pain predominate, but pruritus may be present as well. A wide variety of viral exanthems can present as pruritic rashes, particularly in childhood (46).
Neoplastic
Cutaneous T-cell lymphoma (CTCL): Intensive pruritus is
experienced by 70–80% of patients (1). Persistent generalized pruritus as the only cutaneous manifestation of
CTCL without any skin lesions has been described recently
(3). Moreover, one study detected that deaths due to CTCL

were twice as common among those with pruritus (113),
which should lead to pruritus being added as a B-symptom in CTCL.

Hereditary
Darier’s disease: Patients may experience severe pruritus
and discomfort that can be aggravated by heat and UV
exposure. The lesions in ILVEN (inflammatory linear verrucous epidermal nevus) are characteristically pruritic.
Miscellaneous
Xerosis is most common in elderly people (see below),
but generalized forms can also be caused by drugs such as
cimetidine and retinoids. HIV infection seems to predispose toward xerosis and asteatotic dermatitis (46). Excessive bathing in hot water, soaps, detergents and use of irritant topicals containing alcohol or allergens can induce
xerosis and lead to eczema craquelé accompanied by pruritus.
Pruritus in aged skin: Of the aetiologies for generalized
pruritus in the elderly, xerosis or dry skin may be the most
common (114). Owing to atrophy of the integument and a
decrease in skin vascular supply with age, lipid composition changes and moisture retention is compromised, leading to a scaling of the epidermis usually with no erythema
or eruption. Chronic diseases such as hepatic or renal failure, diabetes and thyroid disorders are common in the elderly population and may be aetiologies of generalized
pruritis (115). Polypharmacy leads to the possibility of
drug-induced pruritus. Institutionalized care, e.g. nursing
homes, predisposes the patient to infections aetiologies of
pruritus such as lice, scabies and other mites. Psychogenic
pruritus and elderly pruritus are to be considered when
other causes have been excluded. It is characterized by an
intensity that parallels the emotional state and is often exaggerated (115). The patient’s sleep pattern is usually uninterrupted and may require sedative antipruritics for treatment because topicals are rarely effective. A depression
screen may be performed, because this psychiatric illness
has been associated with generalized pruritus. Psychotic
patients occasionally have generalized pruritus for which
no cause is apparent and may have delusions of parasitosis.
Elderly pruritus has been speculated to occur secondary
to processes associated with ageing, such as atherosclerotic disease, cerebrovascular accidents and degenerative
changes in peripheral nerve endings. Neurologically active compounds such as amitriptyline or carbamazepine,
as well as topical moisturizers and emollients, have been
reported as effective in post-stroke pruritus (116). Ideal
therapy would be reversal of the disease state, but this is
not available at this time.
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Treatment in aged skin should include avoidance of frequent hot or cold bathing practices and instead bathing in
lukewarm water using moisturizing soaps. Frequency may
be restricted to once or twice weekly with intermittent
sponge bathing of odorous regions such as axillae and the
groin/buttocks. The body should be blotted dry, because
rubbing or wiping will exfoliate more of the thinned epidermis. Moisturizing creams, lotions or ointments are applied soon after and repeatedly each day.

Pruritus ani is defined as pruritus localized to the anus
and perianal skin. It occurs in 1–5% of the general population and males are more commonly affected than females
by a ratio of 4:1 (117). Onset is insidious and symptoms
may be present for 5–7 weeks up to many years before
patients seek medical attention.
Primary (idiopathic) pruritus ani describes pruritus in
the absence of any apparent anorectal or colonic aetiology. The incidence ranges from 25% to 95% of reported
cases and many causes have been hypothesized (117). More
common are dietary factors such as excessive coffee intake, poor personal hygiene and/or anal seepage, psychogenic disorders and radiation. Secondary pruritus ani
describes perianal pruritus attributable to an identifiable
aetiology. These include haemorrhoids, anal fissures or
fistulas, psoriasis or lichen sclerosis and other dermatoses,
sexually transmitted diseases and neoplastic pathology.
Physical examination findings vary from normal appearing skin through mild erythematous change of the perianal area to severe irritation including erythema, skin ulcerations, lichenification and exsudates. Histopathologic
diagnosis typically shows non-specific chronic dermatitis, but may be helpful in identifying a specific dermatologic or neoplastic disease (118).
Patch-testing should be considered in patients who do
not respond to initial treatment, since a recent study demonstrated that 34 of 40 patients presenting with pruritus
ani had an underlying dermatosis that accounted for their
symptoms, including allergic contact dermatitis (119). Rectosigmoidoscopy and/or colonoscopy may be necessary,
particularly in cases of pruritus ani refractory to conventional treatment. In a case series of 109 patients with pruritus ani as their presenting complaint, 83 (75%) had colon and anorectal pathologies ranging from haemorrhoids
to cancer (26 patients had the latter diagnosis) (117). If
patients are on chronic antibiotic therapy and have liquid
stools, pH testing may be performed. A pH of 8–10 may
be associated with a deficiency of lactobacillus requiring
replacement therapy (120). Psychiatric screening is of
importance as anxiety and depression have been quoted as
aggravating factors (119).
Mild primary pruritus ani may respond to sit baths, cool
compresses and meticulous hygiene. Patients can be instructed on how to perform a “rectal gargle” with warm
water and a bulb syringe after defecation. The area is then

blotted dry, with avoidance of rubbing and stringent soaps.
A mild corticosteroid cream (hydrocortisone, fluocinolone,
desonide) has been shown to be effective in controlling
symptoms. However, with long-standing disease and lichenification, patients may need prolonged treatment, raising the risk of atrophogenesis. Topical immunomodulators
such as tacrolimus may be needed for ongoing use. Secondary pruritus ani improves with treatment of the underlying disorder (e.g. extirpation of malignancy, anti-helminthic therapy, haemorroidectomy).

Pruritus vulvae and scroti may be as common, incapacitating and emotionally disturbing as anal pruritus (1). Originally thought to be psychogenic illnesses, reports indicate
that these are psychogenic in only 1.3–7% of cases (121).
Pruritus is worse at night and lichenification may develop
through repeated trauma. The work-up, differential diagnosis and treatment options (including the use of
tacrolimus) are similar to pruritus ani. Additionally,
clobetasol ointment applied twice daily for 2 weeks to 2
months often produces rapid response in vulvar lichen
sclerosus and in lichen simplex chronicus of the scrotum
and the vulva. Topical testosterone propionate has also been
reported as effective, but carries a significant risk of
androgenizing effects (46).
Pruritic scalp: Any pruritic skin disorder such as psoriasis
may present with symptoms localized to the scalp, and all
efforts to identify such a problem should be made. However, pruritus of the scalp can occur in the absence of any
objective changes. This is seen commonly in middle-aged
individuals and is frequently related to periods of stress
and fatigue. Despite the high prevalence of pruritus, the
scalp is less sensitive to histamine-induced experimental
pruritus. This provides evidence that other local mediators, e.g. proteases or central mechanisms, must be assumed
(20).
Various treatments, such as emollients, antipsoriatic and/
or corticosteroid topicals, have been employed, albeit with
low rates of success (1).
Amyloidosis, mucinosis: Amyloidosis in the form of familial primary cutaneous amyloidosis has been reported
to be associated with severe pruritus beginning in childhood. Lichen amyloidosis, macular amyloidosis and mucinosis-predominant diseases such as lichen myxedematosis and follicular mucinosis may be intensely pruritic. It
has to be considered that repeated friction or trauma to the
skin may lead to the deposition of significant amounts of
degenerated keratin and that is why cases of macular
amyloidosus are in fact due to, or identical with, notalgia
paresthetica (122).
Fibreglass dermatitis: This can be so severe and difficult
to diagnose that in an extreme case incarceration for lewd
and indecent scratching occurred (123). Fibreglass expo-
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sure is common in industrial and construction occupations
and may provoke severe pruritus with or without visible
skin lesions. Involvement of the hands and other exposed
parts of the body, such as the upper extremities, face and
trunk, is typical. Clinically, fibreglass dermatitis may resemble scabies, hand dermatitis, folliculitis or urticaria (46).

Pruritus in scars associated with normal healing is common and resolves quickly (1). Occasionally, pruritus and
discomfort may be prolonged and hint at abnormal healing, such as hypertrophic and keloidal scarring. The pruritic sensation in scars is probably a consequence of physical, as well as chemical stimuli and nerve regeneration.
Physical stimuli include mechanical and electrical excitation, heat, negative pressure or suction. In addition, chemical mediators such as histamine, vasoactive peptides including kinins and prostaglandins of the E-series (PGE)
are involved. The role of histamine in the early and inflammatory phase of wound healing is well documented.
The increased histamine content in keloids and hypertrophic scars appears to parallel the rate of collagen synthesis (1). Although both kinins and PGE promote vasodilatation, the latter mediates the effect of histamine via cyclic AMP and direct histamine release. Increased levels of
chemical mediators such as histamine, bradykinin and prostaglandin present in early wounds and abnormal scars may
account for a “chemogenic” pruritus that is separate from
the sensation elicited by mechanical stimulation (1). Nerve
regeneration occurs in all healing wounds and a disproportionate number of thinly myelinated and unmyelinated
C-fibres present in immature or abnormal scars contribute
to the increased perception of pruritus.
Scar remodelling can last between 6 months and 2 years.
It is likely that all described factors, including direct mechanical stimulation of nerve endings during scar remodelling, account for the perception of pruritus in elevated,
abnormal or immature scars (1).
Therapy is difficult, and includes emollients, anti-inflammatory agents such as topical and intralesional corticosteroids and interferons, topical retinoic acid, silicone gel
sheets or cream. Oral antihistamines do not provide any
great benefit. The successful relief of pain and pruritus of
giant keloids using pentoxifylline (400 mg) twice or three
times daily has been reported (124).
Postburn pruritus: Approximately 87% of patients with
burns complain of severe pruritus, particularly with leg or
arm wounds (125). Histamine release during the inflammatory stage of the healing process is a by-product of collagen production (126), supporting the idea that post-burn
pruritus may be a variant of scar pruritus. Morphine is the
analgesic of choice in the treatment of burns and may contribute to post-burn itching (127).
Survivors often face psychological and physical consequences resulting from financial costs and stress linked to

an increase in pruritic sensations (128). Therapy comprises
topical emollients and antihistamines, but these rarely provide adequate relief (128). Newer reports favour a topical
anaesthetic (lidocaine/prilocaine, EMLA), a combination
of shower and bath oil with colloidal oatmeal 5% and
massage therapy (128, 129).

PRURITUS IN SYSTEMIC DISEASE
Uraemic or renal pruritus
Renal pruritus is a paroxysmal pruritus occurring in patients with chronic (not acute) renal failure. Unfortunately,
the term “uraemic pruritus” is often used synonymously.
“Uraemic pruritus” implies that the symptom is secondary
to raised serum urea levels, which is untrue. The incidence
of pruritus in end-stage renal disease undergoing
haemodialysis used to vary from 60% to 80% (76, 130,
131), but nowadays it varies from only 15% to 20% (74).
The reason for this decrease might be sought in both a
higher biocompatibility of dialysis and in a tighter control
of dialysis adequacy (74). For this group of patients the
term “haemodialysis-related pruritus” may be more appropriate. Pruritus in paediatric patients on dialysis occurs in
9.1% (74).
The occurrence of renal pruritus is unrelated to sex, age,
race, duration of dialysis or aetiology of the renal failure.
Patients on continuous ambulatory peritoneal dialysis are
less affected than patients on haemodialysis (1). Pruritus
peaks at night after 2 days without dialysis; it is relatively
high during treatment and lowest during the day following dialysis (76, 81). Renal pruritus has been shown to be
an independent marker of mortality for patients on
haemodialysis. The intensity and distribution of pruritus
vary from sporadic discomfort to complete restlessness.
About 25–50% of patients suffer from generalized pruritus, whereas others are affected mainly on the back, the
face and the shunt arm (74, 130).
The aetiology is still poorly understood. The role of mast
cells is controversial: studies have detected mainly
degranulated, diffusely spread, and more numerous mast
cells (132, 133) in patients with pruritus than in patients
without pruritus (132). Proliferation of mast cells in various organs (spleen, bone-marrow, bowel wall) and skin
(134–136) has been reported, but no significant difference
has been found between patients in non-dialysis end-stage
renal failure and controls (135). No relationship has been
found between the number of mast cells in end-stage renal
failure with or without pruritus (135). Other studies have
been unable to confirm these findings (137–139).
Increased plasma histamine levels have been detected
in uraemic patients (132, 140–145). Whereas studies have
shown higher plasma histamine levels in haemodialysis
patients with pruritus than in those without it (141, 142,
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144, 145), no relationship has been found between plasma
histamine level and severity of pruritus (140). Others have
not detected elevated plasma histamine levels (139, 146,
147). This finding is in accordance with the common experience that antihistamine therapy often fails to provide
sufficient relief.
Another hypothesis describes a possible role of accumulation of poorly dialysed compounds that cross dialysis
membranes more slowly (1).
Parathyroid gland activity is commonly increased in
chronic renal failure and dramatic relief of pruritus after
subtotal parathyroidectomy has been reported (1). Parathyroid hormone (PTH) has been shown to be significantly
higher in dialysis patients with pruritus than in those without, but there was no correlation between the degree of
symptoms and the PTH level (76, 148). Immunohistochemical studies have failed to demonstrate the presence
of PTH in the skin or produce pruritus when intradermally
injected (76). Additionally, pruritus is not always present
in uraemic patients with hyperparathyroidism (76). In summary, the role of circulating PTH in renal pruritus remains
controversial.
Xerosis is a common finding in uraemic patients, but
the presence of pruritus does not correlate with xerosis,
stratum corneum hydration or sweat secretion (149, 150).
Whole blood serotonin levels are elevated in haemodialysis patients (151), while free plasma serotonin levels
are not (147). Serotonin’s role remains unclear, especially
since controlled studies have failed to show an antipruritic
effect of ondansetron, a 5-HT3 receptor antagonist in
haemodialysis patients (152, 153).
Peripheral neuropathy affects 65% of patients who are
on dialysis and raises the possibility that pruritus may be a
manifestation of neuropathy (1). Specialized receptors for
pruritus have also been proposed in the chronic dialysis
patient, but do not explain the abruptness of the response
to transplantation (1).
Opioids and alterations of the immune system are currently the most frequently discussed pathophysiological
concepts. Opioids potentially play a role, because they
accumulate in renal failure. However, this is unrelated to
the duration of disease and unaltered by haemodialysis (1).
One study states that renal pruritus is not related to β-endorphin serum levels in haemodialysis patients (65). Finally, immunologic mechanisms have gained more attention, emphasizing the importance of Th1 and Th2 lymphocyte interaction (74, 154). Various cytokines are released during haemodialysis and may lead to the release
of inflammatory and potentially pruritogenic substances
(155). CD1+ cells can contribute to the development of
renal pruritus, as these cells have been found in greater
number in pruritic patients (155). Patients with renal pruritus have been found to have a more pronounced Th1 differentiation compared to patients without pruritus (74). Be-

cause of the improved biocompatibility and dialysis efficacy following the use of high flux dialysis membranes,
complement and leukocytes are less activated than conventional materials are (74). A recent publication hypothesizes an immunologic impairment conveyed by uraemia,
since a 7-day topical application of tacrolimus in 3 patients led to dramatic relief of pruritus (156). This observation may be interesting, but it has to be interpreted with
caution as the therapeutic effect could also have been due
to moisturizing properties. Besides, there is no obvious
explanation as to how the immunomodulatory activity of
tacrolimus could effect renal pruritus. A brief overview of
published therapeutical options is given in Table V.
Antihistamine use has shown only marginal efficacy in
renal pruritus (1). Oral activated charcoal has produced
good results in controlled studies, but cholestyramine has
been used with varying success (1). Other reports state
success with ketotifen, i.v. heparine, lidocaine and erythropoietin (1). Ondansetron has been reported as successful in continuous ambulatory peritoneal dialysis and HD
patients (157), but this is not verified in the latest studies
in HD patients (152, 153). While thalidomide (100 mg)
therapy relieved pruritus in a significant number of patients in one controlled study (158), controlled studies of
naltrexone 50 mg/day remain controversial (159, 160).
Phototherapy with UVB, but not UVA, has been shown
to be beneficial in double-blinded trials (1, 46). Topical
capsaicin application has demonstrated efficacy in renal
pruritus in haemodialysis patients (161, 162). However,
effective dialysis and renal transplantation are the most
effective treatments because pruritus ceases quickly after
these procedures (1, 163).

Hepatic or cholestatic pruritus
Almost all liver diseases present with pruritus. The most
commonly associated entities are primary biliary cirrhosis, primary sclerosing cholangitis, obstructive choledocho-

Table V. Therapeutic options in renal pruritus
Effect confirmed in controlled trials:
-Activated charcoal 6 g/day (1)
-UVB phototherapy (1)
-Thalidomide 100 mg/day (158)
-Topical capsaicin 3–5 times daily (161, 162)
Equivocal effect in controlled studies:
-Naltrexone 50 mg/day (159, 160)
-Ondansetron 8 mg orally or i.v. (152, 153, 157)
Effect confirmed in case series or case reports:
-Cholestyramine (1)
-Erythropoietin 36 U/kg body weight three times a week (145)
-Lidocaine 200 mg i.v./day (1)
-Ketotifen 1–2 mg/day (141)
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lithiasis, carcinoma of the bile duct, cholestasis (also see
drug-induced pruritus), chronic hepatitis C and viral hepatitis (1). Less commonly associated liver diseases are alcoholic cirrhosis, haemochromatosis, Wilson’s disease,
chronic hepatitis B and autoimmune chronic active hepatitis. Pruritus as a presenting symptom of primary biliary
cirrhosis is reported by 25–70% of patients and is experienced by at least 80% (66). Pruritus is noted in 15% of
hepatitis C-positive patients (164, 165). According to a
recent case-control study, the hepatitis C virus rate in patients with chronic pruritus is equivalent to the rate in the
general population. The authors conclude that routine testing for hepatitis C virus is not justified in the absence of
risk factors (166). It is emphasized that drug-induced
cholestatic jaundice presenting with pruritus can develop
within a short time course and affect patients with no history of liver disease (167). Pruritus has also been mentioned as a presenting feature of the arteriohepatic syndrome in children (168).
Cholestatic pruritus tends to be generalized, migratory,
not associated with any specific skin lesion and not relieved with scratching (169). It is typically worse on the
hands and feet, body regions constricted by clothing, and
is most pronounced at night. It can be an early symptom in
chronic cholestasis, developing years before any other
manifestation of liver disease (1). This symptom may be
overlooked even in patients with chronic liver disease unless a careful history is elucidated.
The aetiology of cholestasic pruritis is unknown. There
are several major theories about mediators and mechanisms. For decades, bile acids have been postulated as playing a role. While on the one hand intracutaneous application has been reported to induce pruritus, on the other hand
elevated serum concentrations of bile acids are not always
associated with pruritus. Additionally, in patients with severe cholestasis the development of hepatocellular failure
tends to result in the spontaneous cessation of pruritus (66).
Another hypothesis proposes that increased opioidergic
neurotransmission or neuromodulation (tone) in the CNS
contributes to pruritus of cholestasis (66). Other observations indicate that opiate agonists induce opioid receptormediated scratching activity of central origin. Furthermore,
cholestasis-related changes in the opioid system may lead
to changes in other neurotransmitter systems, such as altered serotoninergic neurotransmission leading to elevated
metenkephalin levels (66).
The treatment of cholestatic pruritus depends on the underlying cause and includes gallstone removal, drug withdrawal, interferon therapy for chronic hepatitis C, and, ultimately, liver transplantation in end-stage liver failure. A
number of systemic antipruritic therapy modalities have
been reported as successful (Table VI). There is little evidence to suggest that ursodesoxycholic acid is effective in
reducing pruritus in primary biliary cirrhosis, with benefit

Table VI. Treatment of hepatic or cholestatic pruritus
Effect confirmed in controlled clinical trials:
-Cholestyramine 4–16 g/day p.o. (66)
-Ursodesoxycholic acid 13–15 mg/kg/day p.o., not in PBC (1, 170)
-Rifampicin 300–600 mg/day p.o. (233)
-Naltrexone 50 mg/day p.o. (173, 174)
-Naloxone 0.2 µg/kg body weight per minute i.v. (234)
-Nalmefene 2–120 mg/day p.o. (235)
-Thalidomide 100 mg/day p.o. (237)
Equivocal effect in controlled studies:
-Ondansetron 4 mg or 8 mg i.v. or 8 mg p.o. daily (226, 238, 239)
Effect confirmed in case series or case reports:
-Plasma perfusion (ion resin BR-350) (46)
-Propofol 10–15 mg i.v. (bolus), 1 mg/kg/h (infusion) (236)
-Phenobarbital 2–5 mg/kg body weight/day i.v. (240)
-Phototherapy: UVA, UVB (46)
-Stanozolol 5 mg/day p.o. (241)
-Bright light therapy (10000 lux) reflected toward the eyes up to 60
min twice/day (242)
PBC: Primary biliary cirrhosis

being reported in only 2 of 11 trials reviewed in a recent
meta-analysis (170). Current reports take into consideration colesevalem, a new bile acid sequestrant that appears
to be more potent than cholestyramine and does not induce constipation (171). Rifampicin is effective in controlling pruritus in primary biliary cirrhosis and is frequently used as second-line treatment (172). In a recent
case report, significant impaired hepatic synthetic function due to rifampicin monotherapy was observed in patients with primary biliary cirrhosis (172). Given the potential of rifampicin to induce significant hepatotoxicity,
and the advent of more effective second-line antipruritic
agents such as the opiate antagonists, the use of rifampicin
should be restricted to patients who have failed to respond
to other agents (172). Oral naltrexone was effective in two
controlled studies in pruritus of cholestasis (173, 174). As
there is no compelling evidence that histamine is involved
in the pathogenesis of pruritus, antihistamines do not show
any therapeutical benefit except sedating properties promoting sleep.

Haematologic pruritus
Haematologic diseases, especially the malignant conditions, are associated with significant pruritus.

Iron deficiency: Causes of generalized or localized pruritus in association with iron deficiency, especially in the
perianal or vulval region, and even in the absence of
anaemia, have been described responding to iron treatment
(175, 176). No controlled trials have been performed, and
thus the relationship between iron replacement and pruri-
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tus has to be questioned. It has to be considered that iron
deficiency can be a sign of PRV, numerous other cancers,
or other systemic diseases which themselves cause pruritus. A pathogenetic role for iron deficiency in PRV-associated pruritus has been suggested (177).

Polycythaemia rubra vera (PRV): 30–50% of patients suffer from pruritus; in the latest retrospective cohort 48%
had a documented history of pruritus (177). The presence
of pruritus at diagnosis was significantly associated with a
lower mean corpuscular volume and a higher leucocyte
count (177). Water-induced pruritus may precede the development of PRV by years (see also “Aquagenic pruritus”). This diagnosis must therefore be suspected in all
patients with water-induced pruritus (46). Platelet aggregation has been suggested as a possible mechanism leading to serotonin release and other pruritogenic factors including histamine. Treatment comprises topical corticosteroids, systemic H1- or H2-antihistamines, UVB phototherapy, aspirin, intramuscular interferon-γ and selective
serotonin re-uptake inhibitors such as paroxetine (46, 178).
Malignancy and pruritus
Whereas true cutaneous metastases of malignant tumours
are non-pruritic, virtually any malignancy can induce pruritus as a paraneoplastic disorder. The true relationship
between cancer and this symptom is unclear. No reliable
epidemiologic study has demonstrated whether malignant
diseases are increased in patients suffering from pruritus.
Persistent, unexplained pruritus, or failure of generalized
pruritus to respond to conventional therapy, should warrant evaluation for an underlying malignant disease (46).
Pruritus can be seen in advanced malignant disease or it
may be an early sign (179). The intensity and extent of
pruritus do not correlate with the extent of tumour involvement (1). Suggested mechanisms include toxic products
of necrotic tumour cells entering the systemic circulation,
production of chemical mediators of pruritus by the tumour, allergic reactions to tumour-specific antigen, increased proteolytic activity and histamine involvement.
Gastrointestinal malignancies can cause pruritus of varying degree secondary to extrahepatobiliary obstructive disease. In this setting, pruritus tends to be generalized, with
the palms and soles areas of particular involvement.
Pruritus of the nostrils has been associated with tumours
of the brain, but has not been observed with other malignancies (1).

Hodgkin’s disease has a pruritus prevalence of 10–30%.
Intense pruritus may precede the diagnosis by many months
(180). Severe persistent, generalized pruritus predicts a
poor prognosis, and return of this symptom may portend
tumour recurrence (181). It has been proposed that it be
added to the list of B symptoms in this disease (1).

Non-Hodgkin’s lymphoma: Pruritus is generally less frequent (2%). Another 10% of patients suffer from pruritus
at some time during the course of the disease.
Fewer than 5% of patients with leukaemia experience
pruritus. When it does occur, it is more commonly generalized and found in the chronic lymphocytic variant. Malignant infiltrates may produce localized pruritus (46).
Endocrine pruritus
Thyroid disease: Severe generalized pruritus may be the
presenting symptom in hyperthyroidism. The cause is not
known, but is most likely explained by the effect thyroid
hormone has on the skin (1). Localized or generalized pruritus can be seen in hypothyroidism, but is not reported as
a frequent complication. The skin in hypothyroidism is dry,
and thus can lead to asteatotic eczema accompanied by
pruritus.
Diabetes mellitus: Generalized pruritus as a presenting
symptom of diabetes can occur, but is not significantly more
common than in non-diabetic patients (182). Localized
pruritus, especially in the genital and perianal areas, is significantly more common in diabetic women and significantly associated with poor diabetes control (182). In a
certain number of cases this may be due to predisposition
to candidiasis or dermatophyte infections. The mechanism
of pruritus induction in diabetes is not known. Diabetic
neuropathy is more characteristically associated with pain,
burning or a prickling sensation, although pruritic sensations have also been described (1).
Premenstrual or perimenstrual pruritus: Premenstrual pruritus related to recurrent cholestasis induced by oral contraceptives or other hormonal treatment is well recognized
(1). Generalized pruritus related to menses and sensitivity
to intradermal estrogen has been described (183). Episodic
pruritus is an occasional symptom in perimenopausal
women and can be treated by hormone replacement therapy
(46).
Carcinoid syndrome: This can lead to generalized pruritus
with or without a rash (1).
Multiple endocrine neoplasia type 2a: Localized pruritus
of the mid to upper back or scapular area has been reported
in association with multiple endocirine neoplasia type 2a,
but differential diagnosis may include lichen amyloidosis
and notalgia paraesthetica (1). In one report, a family is
described as having localized pruritus occurring symmetrically on the back or crossing the midline. In all affected
family members, the pruritus had been present long before the clinical or biochemical diagnosis was made (184).
Cholinergic pruritus: This has been described as an increasingly severe pruritus triggered by physical exertion,
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warm surroundings, anxiety and hot food. It may respond
to treatment with danazol (1).

Pruritus in HIV infection and acquired
immunodeficiency syndrome (AIDS)
Pruritus is an important cause of discomfort and morbidity in HIV patients (185) and is an occasional initial presentation in AIDS. As many as half of AIDS patients may
never have specific causative or categoric diagnoses identified (46). However, these patients are prone to develop a
number of pruritic dermatoses, such as pruritic papular
eruption, seborrhoeic dermatitis, scabies, drug eruptions,
acquired ichthyosis, staphylococcal skin infections or
Kaposi sarcoma. As photosensitivity is especially increased
in advanced disease, patients may develop photodermatitis,
usually due to photosensitizing drugs (185). Lichenoid
photoeruptions, which mainly affect Afro-American patients, are accompanied by severe pruritus, violaceous
plaques of the hands, forearms, face and neck, especially
in cases of severe immunosuppression (186). Prominent
hyperpigmentation and hypopigmentation may follow
(185).
Eosinophilic pustular folliculitis may have excoriations
and prurigo nodules as the most common findings (46).
Insect bites are markedly more inflammatory and pruritic
in the HIV-infected population. Norwegian scabies tends
to be more common in this group as well. Severe acquired
ichthyosis, frequently located on the extremities, can also
be generalized and may be accompanied by pruritus.
Kaposi sarcoma lesions can also be pruritic.
Systemic causes (other than HIV itself) are relatively
uncommon, but need to be recognized in renal failure as a
result of HIV nephropathy, hepatic failure due to hepatitis
B or C and systemic lymphoma (185).
Patients have augmented serum concentrations of IgE
correlated with a faster decline in CD4 counts (1). Basophils show enhanced degranulation in vitro. Immunologic
analyses of patients with intractable pruritus have shown
that hyper-IgE and hypereosinophilia are associated with
the worst prognosis, and alterations in the type 1/2 cytokine
profile are prognostically unfavourable (187). A possible
correlation between intractable pruritus and augmented
HIV viral load has been observed. Finally, it is postulated
that the presence of these symptoms should stimulate more
in-depth analysis and, perhaps, a more aggressive therapeutic antiviral approach (187).
Severe pruritus unresponsive to symptomatic treatment
is relatively common. Treatment is best directed at the
underlying dermatoses if those can be identified. Topical
corticosteroids should be used with caution, as these can
worsen immunosuppression. Phototherapy with UVB light
can be beneficial (188), but for the same reason should be
applied in a moderate pattern. Theoretically, phototherapy

can increase HIV replication but, so far, no change has
been found in the plasma viral levels of patients (189).
Antihistamines may be used symptomatically and those
with anti-eosinophilic potential might be more effective
(e.g. cetirizine). Others favour doxepin, a tricyclic antidepressant with antihistaminic potential, as being particularly helpful in idiopathic pruritus at an advanced stage of
the disease. Pentoxifylline 400 mg t.i.d. has been shown
to be an efficacious treatment of pruritus in HIV-infected
patients with pruritic papular eruption (190). This treatment, and the antipruritic effect of indomethacin in HIVrelated pruritus (191), has not yet been confirmed in controlled clinical trials. The most promising therapeutic option for pruritus and prurigo nodularis in patients with HIV
and AIDS is currently thalidomide (50–300 mg/day), which
is not an immunosuppressant (192, 193).

PRURITUS IN PREGNANCY
Herpes gestationis: This is a rare, IgG-mediated autoimmune disease with anti-basement membrane antibody
deposition and complement fixation along the epidermal
side of the lamina lucida. Recent estimates of incidence
vary from 1 in 10,000 deliveries to 1 in 50,000 (1). Onset
occurs typically in the second or third trimester, but may
develop during the immediate postpartum period. Lesions
progress from pruritic and urticarial papules or plaques to
a generalized pemphigoid-like eruption. The face, mucous
membranes and palms/soles are usually spared. The disease resolves spontaneously several weeks to months postpartum, but recurs with increased severity in subsequent
pregnancies.
Systemic corticosteroids are the cornerstone of therapy
(0.5 mg/kg/day of prednisone). Topical corticosteroids, oral
antihistamines, dapsone, pyridoxine, methotrexate,
cytoxan, cyclophosphamide and plasmapheresis have
shown mixed results. Most of the chemotherapeutic agents
are contraindicated prior to delivery.
Pruritic urticarial papules and plaques of pregnancy is
the most common dermatosis unique to pregnancy (1 in
160 deliveries) (194). This is an idiopathic, intensely pruritic, urticarial or papular dermatosis that tends to occur
during the latter part of the third trimester or immediate
postpartum period. Onset is abrupt, often within striae
distensae. It commonly spreads to the trunk and extremities while sparing the face. Vesiculation can be present,
but differs from herpes gestationis in that progression to
bullous disease and specific immunofluorescent deposition at the dermal-epidermal junction are non-existent
(195). Liver transaminases, hormone levels and HLA typing are normal and the aetiology remains unknown. Treatment with medium to high potency topical corticosteroids
and oral antihistamines has proved to be effective. Occa-
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sionally, systemic corticosteroids may be required. Phototherapy with UVB light is another treatment option. Resolution is typically seen within 1 to 2 weeks postpartum.

Cholestasis of pregnancy is an estrogen-dependent alteration in liver function resulting in cholestasis. It is the second most common cause of gestational jaundice behind
viral hepatitis (196). A positive family history of cholestasis
of pregnancy is seen in 50% of affected women.
Features of the disease include generalized pruritus with
or without jaundice, which tends to be worse at night particularly on the soles, palms and trunk – biochemical profiles consistent with cholestasis and recurrence during subsequent gestation (197). Skin findings other than jaundice
are rare. Treatment is purely symptomatic. Cholestyramine,
S-adenosylmethionine, activated charcoal, ursodesoxycholic acid, dexamethasone and UVB phototherapy have
shown inconsistent results. Oral guar gum, a gel-forming
dietary fibre, has shown promise by lowering serum bile
acid levels and pruritus scores with potentially fewer adverse effects than cholestyramine (198). Jaundice resolves
within 1 to 2 weeks and pruritus within 24 to 48 h postpartum.

DRUG-INDUCED PRURITUS
Any drug can cause an adverse reaction in the skin that
can be associated with pruritus (1). Most commonly, pruritic reactions will be morbilliform and urticarial, but one
could also consider an adverse drug reaction in generalized pruritus without skin lesions. Some medication effects (such as hepatotoxicity) may have a latency period.
Table VII indicates the more frequent and well-recognized
drugs and their pathomechanisms leading to pruritus. Systemic administration of agents can cause non-specific pruritus (199). Severe, generalized or localized (mostly
anogenital) pruritus persisting up to several months has
been observed in 15–42% of patients who have received
hydroxyethyl starch (HES) infusion therapy (200). This
should be strongly considered in post-ICU pruritus. Its
pathophysiology is not completely understood. Recent
animal studies detected HES deposits in macrophages of
the skin, liver, spleen, lung and kidney, but not in the CNS
and the placenta (201). Tissue deposition of HES is dosedependent, transitory and is greater in patients suffering
from pruritus (202). HES deposition in cutaneous nerves
may be a consequence of a higher cumulative dosage and
can account for the pruritus (202). It usually ceases when
HES deposits are released. In summary, the storage of HES
in the small peripheral nerves suggests a cutaneous origin
of HES-induced pruritus (201). Symptomatic relief may
be received by topical capsaicin (203). Treatment of druginduced pruritus entails immediate discontinuation of the
offending agent.

PRURITUS IN NEUROPSYCHIATRIC
DISORDERS
If onset of pruritus is temporally associated with significant psychopathology, such as anxiety, depression or
schizophrenia, it may be called psychogenic pruritus. Some
consider that this should remain a diagnosis of exclusion.
Other causes of pruritus have to be carefully ruled out, but
one could argue that an overlapping of physical and psychological causes is possible and severe pruritus itself may
lead to psychological stress resulting in depression. Many
patients experience impairment in social or occupational
functioning. No primary lesions are seen, but secondary
lesions ranging from lichenification to excoriations may
be present.
Neurotic excoriations often result in deep, linear or punctate lesions with scarring. A diagnostic clue to the disease
is sparing of the upper back, as this region is difficult to
reach. Patients lack delusions of infection or infestation,
but have an exaggerated response to minor irritation of the
skin. Obsessive-compulsive disorder is a frequent cause
of these types of behaviour (204).
Monosymptomatic hypochondriacal psychosis, otherwise known as delusions of parasitosis, is a condition in
which patients have a false belief of infestation of the skin
(46). Sufferers are usually middle-aged women and typically are rational in every other way. They may feel pruritic or crawling sensations and this tends to result in
marked self-mutilation. Patients may bring shreds of tissue and skin as “proof” of their parasitosis. By definition,
these patients do not respond to reasoning and pharmacologic therapy may be the only option.
Treatment of psychogenic pruritus varies with the underlying disorder, which itself may require referral to a
psychiatrist. Anxiety disorders often respond to anxiolytics
such as diazepam and buspirone. Delusional disorders respond well to neuroleptic medications such as haloperidol

Table VII. Pathomechanisms in drug-induced pruritus
Pathomechanism
1. Cholestasis
2.

3.
4.
5.
6.
7.

Medication
Valproic acid, Chloroform, oral contraceptives,
minocycline
Hepatotoxicity
Oral contraceptives and other oestrogens
Testosterone and other anabolic steroids
Phenothiazine, Tolbutamide, Erythromycin,
Azathioprine, Penicillamine
Sebostasis/Xerosis Beta-blockers, Retinoids, Tamoxifen, Busulfan,
Clofibrate
Phototoxicity
8-methoxypsoralen
Neurologic
Tramadol, Codeine, Cocaine, Morphine,
Butorphanol, Fentanyl
Deposition
Hydroxyethyl starch
Idiopathic
Chloroquine, Clonidine, Gold salts, Lithium
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and pimozide. Depression is increasingly being treated with
selective serotonin uptake inhibitors because of their low
side-effect profile, but traditional therapies such as tricyclic antidepressants remain useful (205). Clomipramine can
be beneficial in obsessive-compulsive disorder.

VARIOUS
Brachioradial pruritus: Defined as a chronic, uncommon,
intermittent pruritus of the flexor surface of the elbows,
brachioradial pruritus remains an enigma. Solar damage
over time, presence of a cervical rib or cervical nerve root
impingement may be contributory factors (206, 207). A
recent case report describes a spinal cord tumour as the
cause of bilateral brachioradial pruritus (208). Interestingly,
UV light exacerbates the condition and patients report remission in the fall and winter months of temperate climates.
Examination may reveal excoriations localized to the vicinity of the brachioradialis muscle origin. However, dermatitis of the affected area is rare. Treatment options include non-steroidal anti-inflammatory drugs, topical capsaicin cream, physical therapy, cutaneous field stimulation (CFS) and acupuncture (207, 209).
Notalgia paraesthetica: This condition, first described by
Astwazaturow in 1934, is characterized by focal, intense
pruritus over the medial scapular borders and is occasionally accompanied by pain, paraesthesia, and/or hyperaesthesia (210). A characteristic finding on physical examination is a well-circumscribed hyperpigmented patch on
the affected area. This is due to melanophages, which are
evident on examination of a biopsy specimen, and is
thought to be secondary to chronic rubbing and scratching
of the pruritic area. The biopsy specimen can also contain
amyloid. Various aetiologies have been reported, including heredity, increased dermal innervation and viscerocutaneous reflex mechanisms. More recent work has focused on the disease as a sensory neuropathy secondary to
neurotoxic chemicals or dorsal spinal nerve trauma or entrapment – unfortunately with inconsistent electromyography results (211).
Topical capsaicin cream has been reported as successful
(212). Other options include topical corticosteroids,
lidocaine, cutaneous field stimulation (209) and an interesting single case report of paravertebral block at spinal
levels T3–T6 with bupivacaine and methylprednisolone
acetate resulting in 12 symptom-free months (213).

PRURITUS THERAPY
Thus far, there is no specific anti-pruritic drug that parallels aspirin’s association with pain relief. In the setting of
pruritus, each patient and disease has to be seen as unique,

and there are no therapies that work for all patients (46).
The currently available therapeutic options have been included in each section for better understanding.

General therapy
The therapy of pruritus has several categories, all of them
emphasizing the cause, which means identification and
treatment of the underlying disease. Symptomatic treatment includes topical treatment, systemic treatment and
physical treatment modalities such as phototherapy, electronic or thermal counterstimulation (e.g. itch stopper).
Information given to patients about eliminating provocative factors should comprise the following:

• Wear appropriate clothing (no wool or synthetic fabrics; instead cotton clothing).

• Avoid excessive bathing; therefore take warm (not cold,

•

•
•
•
•
•
•

not hot), short-lasting showers with non-drying detergents such as bath oil implemented. Colloid or tar or
potassium permanganate baths for 10 to 15 min may
be helpful.
Hydrate the skin regularly on a daily basis with nonspecific topical preparations. Emollients should be selected individually depending on the patient’s skin condition and in consideration of the patient’s compliance.
Rich emollients may be used at night, whereas creams
are more appropriate for daytime use in enabling the
patient to wear clothing without any restriction.
Follow advice concerning adequate methods of how to
interrupt the itch-scratch cycle, such as application of
a cold wash cloth, gentle pressure, etc.
Take controlled physical exercise (28).
Avoid stress and anxiety.
Avoid coming into contact with dust and dust mites.
Avoid heat, hot foods, hot drinks and other hot liquids.
Take part in relaxation therapy.

Topical treatment
Topical treatment encompasses the application of non-specific emollients on a regular daily basis in order to prevention dryness and xerosis of the skin leading to pruritus. A
large variety of topical compounds with antipruritic potency are currently available (Table VIII).

Topical anaesthetic agents decrease pain and pruritic sensation and may greatly relieve tingling and dysaesthesia.
The onset of action is usually fast, but the duration is limited. No comparative studies clearly demonstrate any one
agent as being superior to any other (46). Early preparations such as lignocaine are less effective, because these
do not penetrate the stratum corneum well. EMLA (ligno-
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Table VIII. Topical treatment modalities
-Emollients
-Corticosteroids: group I to VII potency
-Coal tar: gels, shampoos, bath additives, solution, cream, ointment
-Cooling agents: shake lotions (e.g. calamine, alcohol)
-Anaesthetics: benzocaine, lidocaine, prilocaine/lidocaine, pramoxine
-Antihistamine: diphenhydramine, dimetindene, promethazin, doxepin
- Miscellaneous: Camphor, Menthol, Capsaicin, Tacrolimus, Crotamiton,
Pimecrolimus and others

caine/-prilocaine cream) has shown antipruritic potency
in experimentally induced pruritus and may be sufficient
in localized pruritic states such as notalgia paraesthetica
(29). Effectiveness can be improved by combining an anaesthetic with urea, also known for its antipruritic potency
(29). The therapeutic effect depends on the underlying disease (e.g. no therapeutic benefit was seen in AD) (30).
Benzocaine, lidocaine and similar anaesthetics are likely
to be more potent antipruritic agents than pramoxine, menthol and camphor (46).

The topical antihistamine dimethindene may improve pruritus severity (29) depending on the underlying cause as
no effect was seen in AD (30). Doxepin has demonstrated
modest antipruritic effects in AD and other eczematous
dermatoses such as lichen simplex chronicus, nummular
eczema and contact dermatitis (214, 215). Promethazine,
too, has antipruritic potency, most likely due to antihistaminergic activity (46). Diphenhydramine is widely used
in the USA, despite no controlled studies having proved
its antipruritic potency (46). Side effects such as drowsiness and xerostomia occur when large parts of the body
are covered and young children are treated. Intoxications
have been reported with promethazine (46). With doxepin,
an increased risk of allergic contact dermatitis needs to be
considered (216).
Capsaicin is a naturally occurring alkaloid found in many
botanical species of the night shade family (solanacea)
including the pepper plants. Capsaicin enhances the release and secondarily inhibits the reaccumulation of neuropeptides such as substance P, one of the most powerful
vasodilators releasing histamine from cutaneous mast cells
by an indirect effect and inducing plasma extravasation by
a direct effect on the small skin blood vessels. According
to a recent study (217), hypalgesia produced by capsaicin
results from the degeneration of epidermal nerve fibres.
Discontinuation of capsaicin was followed by reinnervation of the epidermis with a return of all sensations such as
tactile, mechanical, heat and pain sensations except cold.

Topical capsaicin therapy has been reported as being successful in various dermatologic disorders (Table IX), but
in patients with AD the results have been controversial
(32). Available concentrations range from 0.025% to 0.3%
and need to be applied 3 to 5 times daily for maximum
effect. It has been shown to be a safe treatment even on
large skin areas (161). Side effects include stinging, burning, pain, erythema and irritation, all of which decrease
with continued use.

Tacrolimus is a macrolide agent and exerts its effects by
inhibiting T-lymphocyte activation in a fashion similar to
the macrolide cyclosporine, but is approximately 100 times
more potent than cyclosporine. It is substantially smaller,
which allows for greater percutaneous penetration.
Tacrolimus reduces pruritus via the modulation and suppression of T-cell invasion and mediators that can provoke
pruritus. Controlled trials indicate that topical tacrolimus
is a safe and efficient treatment in AD, showing rapid antiinflammatory and antipruritic effects (218). Long-term
safety appears superior to corticosteroid agents. Burning,
pruritus and erythema are the most commonly reported
application-site adverse events (218).
Pimecrolimus (SDZ ASM 981) is the first ascomycin
macrolactam derivative developed for the treatment of inflammatory skin diseases. It selectively inhibits pro-inflammatory cytokines from T cells and mast cells in vitro. In a
recent controlled study, an improvement of pruritus in patients with AD was noted (94). Pimecrolimus is likely to
be less effective than tacrolimus in decreasing the pruritus
of inflammatory diseases. Side effects are burning and
application-site pruritus.

Table IX. Indications for topical capsaicin therapy
Effect confirmed in controlled clinical trials:
-(Chronic) postherpetic neuralgia (243)
-Diabetic neuropathy (244)
-Post-mastectomy pain syndrome (245)
-Notalgia paraesthetica (212)
-Haemodialysis-related pruritus (161,162)
-Brachioradial pruritus (207)
-Pruritic psoriasis (246, 247)
Effect confirmed in case series or case reports:
-Peripheral pain (248)
-Aquagenic pruritus (107)
-Prurigo nodularis (103, 249, 250)
-Chronic prurigo (250)
-Lichen simplex chronicus (249, 250)
-Nummular eczema (249)
-Hydroxyethyl starch-induced pruritus (203, 249)
-Apocrine chromohydrosis (251)
-PUVA associated pruritus (252)
-Pityriasis rubra pilaris related pruritus (253)
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Whereas systemic aspirin does not have any antipruritic
effect (219, 220), topical application of an aspirin/
dichloromethane solution has indicated a significant antipruritic potency in patients suffering from localized circumscribed pruritus, such as occurs in lichen simplex
chronicus (221). A possible mechanism could be a peripheral nociceptive effect of salicylic acid on pruritus (221).
Other studies have not confirmed this in detail in a human
experimental model (42).

Crotamiton is an effective scabicide. There have been anecdotal reports by some patients that this agent is highly
effective in ameliorating pruritus. A double-blind study did
not show a significant antipruritic potency of crotamiton
lotion compared to its vehicle (46).
Topical application of strontium nitrate reduced the magnitude and duration of histamine-induced pruritus significantly (222). The mechanism is unclear, but may be due to
a direct effect on the C fibres. Further investigations will
show whether strontium nitrate might also be useful in clinical dermatology.

Zangrado, an extract of the Amazonian ethnomedicine
Sangre de Grado, showed antipruritic, anti-inflammatory
and analgetic effects when topically applied in a placebo-

controlled study. These actions appear to be mediated by
vanilloid receptor antagonism (223). This substance may
offer significant therapeutic potential in the future.

Systemic treatment
Most drugs with antipruritic potency act centrally by a property or mechanism related to sedation. Placebo responses
in pruritus are fairly marked and were achieved in 66% of
patients in one study (224). Many systemic drugs with
antipruritic effects may work primarily by placebo mechanism, demonstrating the powerful central nervous modulation of pruritus. Some neurotropic and psychotropic drugs
can be used in the treatment of pruritus (225). A brief summary of systemic drugs with antipruritic potency and their
mechanisms of action is given in Table X.
Serotonin receptor antagonists of the 5-HT3 type have
been reported with variable success in the treatment of
uraemic, hepatic, opioid-induced pruritus and pruritus in
cancer (32, 152, 153, 157, 179, 226–228). The wide variation in study design restricts the potential for meta-analysis. Another problem is the wide variation in the bioavailability of serotonin receptor antagonists of the 5-HT3
type through variable absorption between individuals, route

Table X. Systemic drugs with antipruritic potency
Drug

Mechanisms

Possible indication

H1-antihistamines
First generation

Histamine receptor-1 blockade
Sedation by blockade of central and peripheral
muscarinic receptors
Peripheral activity
Anti-inflammatory

Urticaria, angioedema
Atopic dermatitis
Various eczematous diseases

H2-antihistamines

Histamine receptor-2 blockade

Polycythaemia rubra vera enhancing therapeutical effect of
H1 blockers (90)

Doxepin

H1, H2, H3 receptor blockade Antimuscarinic, serotoninergic, -alpha-adrenergic activity

Neurogenic or psychogenic itch
Neurotic excoriation (225)

Glucocorticosteroids

Reduction of access of inflammatory cells by
affection of lymphocyte and monocyte function

Inflammatory skin diseases, for example contact dermatitis,
photodermatitis erythroderma, bullous pemphigoid (254)

Cyclosporin

Inhibition of lymphokine production

Atopic dermatitis, psoriasis, bullous disorders (255)

Thalidomide

Anti-inflammation
Immunomodulation

Prurigo nodularis, HIV, psoriasis, actinic prurigo, senile pruritus,
actinic prurigo, senile pruritus, renal diseases, primary biliary
cirrhosis, lichen simplex chronicus (158, 192, 193, 256)

Naloxone
Naltrexone
Nalmefene
TRK-820

Opioid receptor antagonist (µ-receptor)

Cholestasis, primary biliary cirrhosis, renal diseases (?), pruritus in
various dermatoses (93)

(κ-receptor)

?(63)

Ondansetron

5-HT3 receptor antagonist

Cholestasis, renal diseases (?), opioid application (not prophylactic)
(257)

Paroxetine

Selective serotonin reuptake inhibitor

Psychogenic and neurotic excoriations (205)
Pruritus in advanced cancer (258)
Polycythaemia vera (178)

2nd, 3rd gen
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of administration and dose prescribed. In summary, a role
for serotonin receptor antagonists in different types of pruritus, such as for example renal pruritus, appears unlikely,
but cannot definitely be excluded. A recent publication
warns of the serotonin syndrome, because two cases occurred when serotonin receptor antagonists of the 5-HT3
type were applied in chemotherapy induced nausea in combination with other drugs such as mirtazapine and fentanyl (229). Perhaps, blocking one type of serotonin receptor and functionally increasing systemic and CNS levels
of serotonin simultaneously, hence presenting excessive
serotonin to other receptors, increases the risk of serotonin syndrome (229). Application of 5-HT3 receptor antagonists may pose a potential risk when used in severely ill
patients with multidrug therapy, especially in centrally
acting substances.
Experiments in animals suggest that the κ-opioid receptor modulates the perception of itch. TRK-820 is a newly
synthesized κ-opioid receptor-selective agonist that has
shown antipruritic activity in antihistamine-sensitive and
-resistant pruritus in an animal model (63). This substance
may represent a new entity of drugs for treating pruritus in
humans, but further investigation is necessary.

Physical treatment modalities
Ultraviolet light (UVA, UVB, UVA/UVB) and PUVA
therapy have shown most benefit in inflammatory dermatoses, pruritus related to uraemia, primary biliary cirrhosis, polycythaemia rubra vera and prurigo nodularis.
Transcutaneous electronic nerve stimulation (TENS) has
been reported as beneficial in types of pruritus such as that
found in aged skin, but not sufficient for practical clinical
purposes (230). The effect may be a partial placebo effect,
as it tends to decline with continued therapy (46). Cutaneous field stimulation is a new technique stimulating thin
afferent fibres including C-fibres (209, 230). In a recent
open-label uncontrolled study, patients with localized itching experienced sufficient relief. Skin biopsies showed that
the number of epidermal nerve fibres was reduced in parallel with the relief of itch. Patients with generalized pruritus did not have any benefit. It is suggested that cutaneous field stimulation acts through endogenous central inhibitory mechanisms that are normally activated by scratching the skin (230). Interestingly, single and repeated cutaneous field stimulation treatments reduce the itch sensation but do not have any beneficial effects on contact dermatitis (231).
Acupuncture has been reported as successful in the treatment of pruritus vulvae, allergic contact dermatitis and
renal pruritus (46). According to reports, acupuncture decreases experimental histamine-induced pruritus, but has
no effect on maximal pruritus intensity and onset time
(232).

Psychological approaches
It has become increasingly clear that psychological factors can affect the course of any physical disease process
(1). Pruritus may be precipitated, prolonged or enhanced
by a number of stress-related mediators such as histamine
and neuropeptides. It has to be borne in mind that there are
a number of secondary psychosomatic mechanisms through
which pruritus may be generated or exacerbated, e.g. sweat
response, alterations in cutaneous blood flow and scratching (1).
Studies show that group psychotherapy, behavioural
therapy, controlled physical exercise, support groups and
biofeedback help to stop scratching and improve quality
of life (1, 28, 46).

SUMMARY AND CONCLUSIONS
Pruritus is a primary sensory modality that has been recognized since antiquity; it is the most frequently described
symptom in dermatology. Dermatologic diseases and systemic diseases can lead to this non-specific symptom, and
thorough physical examination and laboratory study evaluation of patients may lead clinicians to a specific aetiology. Objective measures of pruritus severity, scratching
severity and the impact of pruritus on quality of life are
evolving fields.
Itch receptors have been identified as free unmyelinated
nerve endings with extensive arborization occurring in the
epidermis of the skin, the mucous membrane and the cornea. CNS control centres modulate pruritus sensations, and
may be responsible for contributing to the pathogenesis of
select pruritic condition. Many mediators have been identified, including histamine, neuropeptides, opioids, cytokines and others. Because no single mechanism or mediator is responsible for all pruritus, no single therapeutic approach will work for all pruritic conditions.
Thus far, there is no specific anti-pruritic drug that parallels the ability of aspirin to relieve pain. In the setting of
pruritus, each patient and disease should be seen as unique
and that there are no therapies that work for all patients.
Patient education and elimination of provocative factors
are always significant, and many patients benefit from topical treatments ranging from moisturizers to topical
anaesthetics, macrolide immunomodulators and capsaicin.
A wide variety of systemic agents may be efficacious, and
select patients benefit from physical treatment modalities.
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