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ABSTRACT

Pruritus is a common complaint associated with many conditions. It negatively impacts sleep, quality of life, and mortality.
Itch is transmitted along both histaminergic and non-histaminergic pathways with a complex interplay between keratinocytes,
immune cells and cutaneous neurons. Individuals who present with pruritus should undergo a thorough assessment, especially
those over 65 years old, to exclude underlying malignancy. Treatment no longer consists of antihistamines alone. Physicians
now have an array of therapies in their armamentarium, to help alleviate this distressing symptom.
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INTRODUCTION

Pruritus is a common complaint with many aetiologies. It
is defined as a sensation that drives the urge to scratch.' It
can be acute (less than 6 weeks) or chronic (greater than
6 weeks). Pruritus severely impacts upon quality of life
affecting activities of daily living and sleep.? It is important
when assessing patients to take a detailed history, perform a
focused physical examination, form a structured differential
diagnosis and request appropriate investigations.

CASE REPORT

A 45-year-old woman presents to clinic with generalised
itch, which has been present for 1 year but has increased
in severity over the last few weeks. It is worse at night. On
questioning, she states that while she is itchy everywhere it is
worse on the palms and soles. She also complains of fatigue
and nausea. Family have commented that recently her skin
has turned yellow. She has a past history of hypothyroidism,
controlled with thyroxine and she has not been started on any
new medications.

On general inspection there is evidence of jaundice and scleral
icterus. On full skin examination there are excoriations and
lichenification, pronounced on her hands and feet. There is no
evidence of a primary skin rash and she is clinically euthyroid.

What is the diagnosis and what would be the management
plan for this patient? (Answer at the end of this review)

PATHOPHYSIOLOGY

Pruritus originates in the epidermis and dermo-epidermal
junction. There is a complex interplay between activated un-
myelinated C nerve fibers, immune cells and keratinocytes.
There is release of several pruritogens, including proteases,
cytokines, prostaglandins, neuropeptides, nerve growth
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factor and histamine. There is also activation of several
pruritic receptors including protease-activated receptors and
ion channel receptors. (TRPV1, TRPV3, TRPA1, TRPMS)
Opioids and the different receptors are known to be involved
in pruritus. Activation of the yu opioid receptor (e.g with
morphine) causes pruritus. Conversely, antagonism of the
K-opioid receptor is pruritogenic.

The pruritic nerve impulse is propagated along C nerve
fibers to the dorsal root ganglion at the spinal cord. Here
the nerve impulse crosses to the contralateral spinothalamic
tract, where the impulse then ascends to the laminar nuclei
of the thalamus.>* It is interesting to note that the histamine
dependent and histamine independent pathways have separate
projections in the spinothalamic tracts. Scratching activity
has been shown to inhibit activation of spinothalamic tract
neuronal activity in primate models and experimental
evidence suggests that scratching activates inhibitory
interneurons to release glycine and gamma-aminobutyric acid
(GABA) and inhibit itch neurons.>®

NEUROBIOLOGY OF ITCH

From the thalamus, the pruritic nerve impulse is transmitted
to different regions of the brain. Functional neuroimaging
studies have identified many different subcortical and cortical
areas involved in itch.”!° These areas relate to the sensory
perception of itch, evaluation of the sensation, motivation,
attention, emotion, and motor functions, such as motor
planning.”™
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In addition, the precuneus, involved in memory, visual-spatial
awareness and consciousness, is activated after acute itch
stimulation.'' In contrast, no activation of the precuneus was
identified, after application of an acute painful stimulus.!?

Once scratching begins, imaging shows activation of the
reward system due to the feeling of pleasure.'®

In one study, the cerebellum, which is involved in the
coordination of motor-related activity, showed no activation
during both itch-induced scratching and scratching alone, in
chronic itch subjects; however in healthy subjects, cerebellar
activation was observed.” This suggests decreased control
of motor-related activity in patients suffering from chronic
pruritus.

Figure 1: Anatomy of itch
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Fig 1. highlights these activated brain regions.

This pattern of neuronal network activation is different from
that of pain perception, although there is significant overlap.
Early studies have shown that when patients experience
itch, activation of the ipsilateral motor areas, which plan
the scratching response, occurs. (e.g, allowing the right
hand to scratch the left forearm) This is in contrast to a
painful stimulus where there is activation of the contralateral
motor areas, in order to withdraw the limb from the painful
stimulus.®
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Two mechanisms have been postulated that contribute to
chronic itch, namely peripheral and central sensitisation.’
In peripheral sensitisation there is a reduced threshold at
which itch sensation is perceived along with a higher basal
activity of pruritogenic receptors and nerve fibres. Central
sensitisation results from the effects of neural plasticity,
whereby non-itch stimuli exacerbate and are perceived as an
itch sensation.

There is also a complex interplay between itch and sleep
mechanisms.? Pruritus may be experienced throughout the
sleep cycle, with a predilection for the lightest stages. There
is a complex interaction between circadian factors, and
inflammatory mediators as well as psychological factors that
can exacerbate nocturnal itch. This is a neglected area, which
has already been shown to have a huge impact on mortality in
patients with hemodialysis dependent renal failure.'

CAUSES

A myriad of conditions can cause chronic pruritus. Table
1 outlines a short list of different dermatologic and non-
dermatologic causes.'*'

DERMATOLOGICAL DISORDERS:

Numerous dermatological disorders are associated with
chronic itch. Some important examples are provided below.
ATOPIC DERMATITIS

Pruritus is the hallmark of atopic dermatitis (AD) and has
a significant impact on sleep and quality of life.>'” Atopic
dermatitis is an immune-mediated inflammatory skin disease
with damage to the skin barrier. Epidermal barrier dysfunction
has been associated with both decreased expression of
filaggrin (an important protein involved in epidermal
structure) and a reduced amount of epidermal lipids such
as ceramides, aiding the entry of different pruritogens.'
Repetitive scratching may also disrupt the epidermal barrier,
and further contribute to the resultant immune response.
Activation of T-lymphocytes results in the release of several
cytokines, such as the Th2 cytokines IL-31, IL-4 and IL-13.
Targeting these cytokines is revolutionising the treatment
of atopic dermatitis.'” Alloknesis, a phenomenon in which a
normally innocuous stimulus induces itch, such as changes in
temperature or contact with clothing, is a prominent feature
in atopic eczema.

Finally, patients with atopic dermatitis have an altered
microbiome favouring growth of staphylococcus aureus.
These organisms release molecules which further contribute
to the resultant inflammation and pruritus.®®

There are many cutaneous findings in patients with AD —e.g.
predominant flexural cutaneous involvement, hyperlinearity
of the skin on the palms and soles and Dennie-Morgan folds
(creases on the skin below the eyelashes).”’ In addition,
an infra-auricular fissure (fissure present on the posterior
aspect of the ear lobe) may be present, the severity of which
correlates with AD severity.?
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TaBLE 1:

Common causes of pruritus.

Common causes of itch

Dermatological Non-dermatological

Atopic dermatitis Cholestasis

e Intra-hepatic
¢ Extra-hepatic
¢ Drug-induced

Seborrheic dermatitis Kidney
¢ End-stage renal disease
Contact dermatitis Neurological
*« OCNS e Multiple sclerosis
e Brain neoplasm
e Cerebrovascular accident
¢ PNS *  Brachio-radial pruritus
*  Notalgia paresthetica
e Post-herpetic neuralgia
e Small fiber neuropathy
Psoriasis Hematopoietic disease
¢ Lymphoma

e Multiple myeloma

¢ Myeloproliferative disorders (e.g polycythemia vera, essential thrombocytosis, 1°
myelofibrosis)

¢ Iron-deficiency anemia

¢  Myelodysplastic disorders

Urticaria Endocrine

e Thyroid disease

¢  Diabetes mellitus; diabetic neuropathy
o Anorexia nervosa

e Parathyroid disease

Infestations Connective tissue disorders
e Scabies ¢ Dermatomyositis
e Bedbugs e Scleroderma
e Pediculosis e  Sjogrens syndrome
¢ Pinworms
Dermatophytosis Psychological
e Tinea corporis ¢ Depression
¢ Tinea cruris ¢ Delusion of parasitosis
¢ Tinea pedis ¢ Obsessive compulsive disorder
e Stress

¢  Fibromyalgia

Bullous disorders Medications (some examples)
e Bullous pemphigoid e Opioids
¢ Dermatitis herpetiformis ¢ Anti-hypertensives (ACE inhibitors, ARB’s, beta-adrenergic blockers, diuretics, calcium
e Pregnancy associated channel blockers)
¢ Drug eruption e  Antibiotics

e  Biguanides; Sulphonylurea derivatives
¢ Chloroquine
¢ Hydroxyethyl starch (artificial colloid intravenous fluid)

e Statins
Lichen planus; lichen sclerosus Neoplasia/Paraneoplastic phenomenon
Lichen simplex chronicus HIV
Cutaneous T-cell lymphoma Advanced age (senile)
Xerosis Pregnancy associated cutaneous disorders
Stasis dermatitis (venous eczema) Post transplant

Mastocytosis (cutaneous & systemic) | Hypereosinophilic syndrome

Abbreviations: CNS = central nervous system. PNS = peripheral nervous system. ACE = angiotensin converting enzyme. ARB
= angiotensin Il receptor blocker (antagonist). HIV = human immunodeficiency virus
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Examples of topical therapies to treat chronic pruritus

167

Topical Medications Mode of action Dose
Emollients Improve barrier function Apply as needed
Oat meal extracts Anti-inflammatory Apply as needed
Anti-oxidant
Corticosteroid Anti-inflammatory As prescribed
Short-term use advocated
Tacrolimus Calcineurin inhibitor 0.03%; 0.1% ointment
Pimecrolimus 1% cream
Menthol TRPMS agonist 1-2% cream
Capsaicin TRPV1 agonist 0.025% - 0.1%
Reduces Substance P release from C-nerve fibers
Transdermal patch 8%
Pramoxine Ion channel blocker 1% cream
(with hydrocortisone) (anti-inflammatory) (2.5%)
Strontium 4% Calcimimetic 4% hydrogel

Ketamine/Amitriptyline/

Ton channel blocker

Ketamine 5-10%,

Lidocaine

Anmitriptyline 2-5%
Lidocaine 2.5-5%

Apply during pruritic episode

Doxepin H1 and H2 antagonist
Tricyclic antidepressant

5% cream

Abbreviation: TRPMS8 = Transient receptor potential subfamily M member 8. TRPV1 — Transient receptor potential subfamily

V member 1. HI = histamine 1. H2= histamine 2

PSORIASIS

Psoriasis is a chronic immune-mediated inflammatory
disorder, occurring in genetically predisposed individuals,
with different environmental factors attributed to the disease
and its flares. (e.g infections, medications, stress) Pruritus is
reported in approximately 60-90% of psoriatic patients*
and has only recently been recognized as a major symptom
in this chronic disease that affects 2-3% of the population.®
In psoriasis, a dysregulated immune system is related to the
overproduction of pro-inflammatory cytokines, including
TNF-a, IL-12, IL-17, IL-23, which have a pruritic effect.
In addition, the neural system is activated, with release
of multiple substances, (in particular nerve growth factor
(NGF) and Substance P), along with abnormal psoriatic skin
innervation, imbalance in kappa- and mu-opioid pathways
and increased levels of gamma-aminobutyric acid (GABA)
and its receptor (GABAA).?* These have all been shown to
contribute to pruritus in psoriatic patients.

INFESTATIONS

Patients suffering from scabies infestation often complain of
severe (predominantly nocturnal) itch. The pruritus occurs
through the release of proteases excreted in the mite’s
faeces. The release of pruritic cytokines, from the activation
of T-helper 2 lymphocytes, is also attributed to the pruritus
in scabies, pediculosis (lice) and pinworm infestations. The
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movement of enterobius vermicularis (the causative agent in
pinworm infestations) on the skin, as well as the release of
eggs, commonly causes intense peri-anal pruritus. Subsequent
scratching deposits these eggs under the fingernails and
the pinworm may therefore re-enter the oral cavity and
gastrointestinal tract, if patients exhibit poor hand hygiene.?*
Finally bed bugs are attracted to carbon dioxide and heat, and
commonly feed on humans while they are sleeping at night.?

ADVANCED AGE PRURITUS

Pruritus is a common symptom in the elderly. A detailed
history, examination and appropriate investigations must be
performed, but often, no cause is identified. Patients exhibit
xerosis (dry skin) with epidermal barrier dysfunction (with
increased trans-epidermal water loss), alterations in pH,
release of molecules (e.g proteases) and decreased estrogen
levels. In addition there is immunosenescence (dampening
of the immune system during the aging process) and neural
degeneration comprising neuropathic itch (e.g. post herpetic
neuralgia) and nerve compression (radiculopathy)®

CHRONIC URTICARIA

Urticaria is a disorder associated with mast cell degranulation
releasing substances including histamine, leukotrienes and
prostaglandins. It has a prevalence of 0.5-1%.*° Clinically, this
manifests with wheals, angioedema or both, and usually lasts
less than 24 hours. Urticaria is divided into acute (duration
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<6 weeks) or chronic (duration >6 weeks). New classification
subdivides chronic urticaria into chronic inducible urticaria
(CINDU) and chronic spontaneous urticaria (CSU).*! There
are many different triggers for CINDU including cold,
sunlight, contact and aqueous. In many cases, a specific cause
may not be identified.

The arms, back and legs are commonly affected. The
accompanying pruritus is described as stinging, tickling or
burning.*

Second generation, non-sedating antihistamines are currently
recommended as first-line therapy for chronic urticaria.®® .
Other treatments include doxepin, leukotriene antagonists,
histamine-2 antagonists, ciclosporin and mycophenolate
mofetil. Omalizumab, a monoclonal antibody that targets
and neutralizes free IgE, is a useful alternative antipruritic
medication in unresponsive patients.* Its use is restricted to
physicians with experience in prescribing this medication.

NON-DERMATOLOGICAL DISORDERS
CHOLESTATIC ITCH

Cholestatic pruritus may be subdivided into intra-hepatic,
(e.g chronic hepatitis, carcinoma, primary biliary cirrhosis,
intrahepatic cholestasis of pregnancy, Alagille syndrome)
extra-hepatic (e.g cholelithiasis/choledocholithiasis, primary
sclerosing cholangitis, bile duct stricture, cholangiocarcinoma,
pancreatic carcinoma) and drug-induced. (e.g macrolides,

chlorpromazine)* Patients classically complain of itch
affecting the palms and soles of the feet.

The exact pathophysiology is not fully known, however
cholestatic pruritus has been associated with accumulation
of bile salts, bile acids as well as increased levels of bilirubin
and endogenous opioids. Elevated levels of a phospholipid
(Iysophosphatidic acid) and autotaxin, the enzyme that forms
LPA, have been found in this cohort. Autotaxin has been
shown to be a biomarker for cholestatic pruritus.*

Therapies such as bile acid sequestrants, mu-opioid
antagonists, sertraline and rifampicin have been shown to
improve cholestatic pruritus.*®’

CKD ASSOCIATED PRURITUS

End stage renal disease patients, particularly those requiring
haemodialysis, may suffer from chronic pruritus. The
Dialysis Outcomes and Practice Patterns study (DOPPS)
showed an increased mortality risk of 17% among 18,801
pruritic haemodialysis patients. This was in part attributed
to a decreased quality of sleep.”® Around 50-90% of patients
on dialysis suffer from pruritus.®® The pathophysiology is
uncertain. There are several hypotheses, including abnormal
calcium, phosphate and parathyroid levels, an imbalance
among opioids, central neuropathy and a pro-inflammatory
state.* Pruritus is usually only observed in patients with
chronic (rarely acute) kidney disease.*’

Itching commonly involves the back, but the head, neck
and torso may also be affected.**** Treatment involves
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adequate skin hydration and optimization of renal status.
Antihistamines tend not to be effective. Gabapentin has
been shown to improve CKD itch,* but care should be taken
in monitoring renal function. Nalfurafine, a kappa opioid
agonist, has also shown to improve CKD pruritus but is
currently unlicensed for this indication.!*# Ultraviolet light
therapy is another modality that may be employed. * Other
opioid therapies are undergoing trials for this condition.***

HAEMATOLOGICAL

Itch may be a prominent feature in haematological disorders
e.g Hodgkin’s lymphoma, chronic lymphocytic leukemia,
multiple myeloma, cutaneous T-cell lymphoma (CTCL) and
polycythemia vera. Pruritus is present in around 19% of
patients with Hodgkin’s lymphoma*® and approximately 15%
of patients with non-Hodgkin’s lymphoma.* The pruritus
in Hodgkin’s lymphoma is usually associated with disease
activity." IL-31 has been shown to be significantly increased
in the epidermis and dermis of patients with CTCL.* There
have been reports of patients who have chronic pruritus with
no cutaneous manifestations, but with underlying mycosis
fungoides.’* This highlights the necessity to constantly
review the diagnosis in patients with chronic pruritus.
Finally, while water may also aggravate pruritus in patients
with urticaria, aquagenic pruritus warrants investigation for
evidence of polycythemia vera.

NEUROPATHIC ITCH

Neurological disorders may also display pruritus. Neuropathic
itch has been defined as “an itch initiated or caused by a
primary lesion or dysfunction at any point along the afferent
pathway of the nervous system.”* Brachioradial pruritus
(BRP) usually presents with itch affecting dermatomes C4-C7.
Compression of nerve fibers from cervical disc degeneration,
spinal stenosis or malignancy may be the underlying cause.
Notalgia paresthetica is another form of radiculopathy that
may present with unilateral localized pruritus in the mid back,
following a T2-T6 distribution. It may be associated with a
sensory neuropathy and burning pain.**

Post-herpetic neuralgia can cause significant pruritus in up
to 48% of patients. The itch commonly involves the face and
neck.’>%

Topical capsaicin, which decreases Substance P release from
C-nerve fibers, and GABAergic medications, may help.*’

Central nervous system (CNS) disorders causing itch are
usually due to brainstem or subcortical lesions.” Unilateral
itch has been reported following cerebral infarction, as well
as in patients with a cortical stroke.” Pruritus associated with
multiple sclerosis is rare, occurring in only 4.5% of patients.*®

INVESTIGATIONS

If pruritus is acute (< 6 weeks) one should determine if
any new medications have been prescribed and check
for any associated rash — e.g. urticaria causes itch and an
erythematous rash but generally does not persist for >24 hours.
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If the pruritus is chronic (> 6 weeks), then a comprehensive
review is required. In the elderly, it is important to consider
underlying malignancy. The presence of a rash may be pivotal
in determining the diagnosis; however not every patient
will have a rash and often there may just be excoriations
or lichenification. Figure 2 outlines a flowchart for the
management of patients who present with chronic pruritus.

Chronic pruritus

N

Skin lesions +/- No skin lesions +/-
excoriations/lich excoriations/lichenific
enification ation

J |

Dermatological Non-dermatological
cause cause

Systemic Neurological Psychogenic Drug-
/ induced
Detailed history and physical J \
examination

If radiculopathy
Blood consider
CBC (+/- blood film) ESR, U&E, LFT,
BP, TFT, HIV serology

Detailed history and
physical examination

MRI spine

Radiological
CXR
Fig 2. Chronic pruritus algorithm
TREATMENT
Before commencing treatment, it is important to determine if
the patient has acute or chronic pruritus, and then investigate

for the cause and evidence of any underlying malignancys;
however, while results are awaited, therapy may be initiated.

Treatment can be divided into topical or oral therapy.
Antihistamines are generally not effective in chronic pruritus.
Topical therapies such as moisturizers, low pH cleansers,
short-term use of topical corticosteroids, menthol, capsaicin,
strontium and topical anesthetic agents may be employed.
Oral medications, such as low dose mirtazapine and gabaergic
agents (gabapentin, pregabalin) have been shown to be
beneficial. Therapies to treat the underlying condition are
also important.

Major pharmacological treatment modalities, both topical
and systemic, are discussed below and summarized in Table
3 and 4.

Topical

An array of medications is available to treat pruritus. Basic
skin care management cannot be over-emphasised. Simple
treatment with moisturisers can have a huge impact upon the
intensity of pruritus by improving skin barrier dysfunction
and reducing the entry of pruritogens. Patients should use
moisturisers liberally. For convenience, creams are usually
applied during the day and greasier ointments at night. If
patients are required to apply topical steroid creams, these
should be applied before moisturisers. Wet pyjama therapy,
whereby the patient applies a topical moisturiser with a
corticosteroid and then dons ‘wet’ pyjamas (pyjamas that
have been rinsed in water and then wrung out) has been
shown to improve pruritus.® Explanation of the efficacy of

TaBLE 3:

Examples of systemic therapies to treat chronic pruritus

Systemic medications Mode of action Dose
Sedating antihistamines e.g. H1 antagonist

e Chlorphenamine * 4-16mg

e Diphenhydramine e 25-200 mg

e  Hydroxyzine e 25-100 mg
Non-sedating antihistamines e.g. H1 antagonist

e Cetirizine

e Fexofenadine e 10-20 mg

e Levocetirizine e 180-360 mg

e Loratadine e 5-10mg

e 10-20 mg

Mirtazapine SNRI, SSRI e 7.5-15mg
Gabapentin Modulate GABA e 300-3600 mg
Pregabalin e 150-450 mg
Opioids

¢ Naltrexone *  u-opioid receptor antagonist e 25-50 mg

* Butorphanol e k-opioid receptor agonist * l-4mg

e Nalfurafine . 255ug

Abbreviations: HI = histamine 1. SNRI = serotonin noradrenaline re-uptake inhibitor. SSRI = selective serotonin re-uptake

inhibitor. GABA = gamma-aminobutyric acid
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this treatment is recommended due to the lack of willingness
to adopt this approach.

It now recognized that high skin pH results in the release of
proteases and activation of proteinase activating receptors.
(PAR-2) This leads to inflammation, an impaired skin barrier
and decreased stratum corneum cohesion. As such, syndet
(synthetic detergent) products, which have a lower pH, (4.5-
6.0) should be favored.**!

Ion channels, such as TRPV1 and TRPMS8 are known to
be involved in the pathophysiology of chronic pruritus.
Capsaicin, an ingredient of hot chili peppers, initially
activates but over time desensitizes TRPV1 ion channels.*
It may be used to treat patients with notalgia paresthetica,
CKD and prurigo nodularis.®*%* The burning sensation that
may occur after application of capsaicin may be reduced with
pre-treatment with local anaesthetic cream.%> An 8% patch has
also shown efficacy in patients with neuropathic pruritus.s2¢
Menthol, a TRPMS agonist, evokes a cooling sensation and
promotes repair of the skin barrier. *° It may reduce pruritus in
conditions such as lichen sclerosus and lichen amyloidosis.®’

Other topical agents that are useful in reducing pruritus include
pramoxine, strontrium and the compounded formulation of
ketamine, amitriptyline and lidocaine. Pramoxine is a local
anesthetic agent that reduces neuropathic, anogenital and
CKD-associated pruritus.®% It may also be combined with
corticosteroids to reduce both inflammation and pruritus.
Topical strontium 4% hydrogel (a calcimimetic) has been
shown to reduce both histaminergic and non-histaminergic
induced pruritus.”!

The compounded formulation of ketamine, amitriptyline
and lidocaine, (KAL) in various dosing percentages, has
been successfully used to treat localised neuropathic itch.
(unpublished data, Yosipovitch)

Finally Crisaborole (a topical phosphodiesterase-4 inhibitor)
has shown promise in early trials by reducing pruritus
associated with AD."

Oral

Traditionally, antihistamines have been used to treat
pruritus. These can be helpful in treating urticaria, cutaneous
mastocytosis and drug-induced pruritus.'> Antihistamines
work by antagonizing the histamine-1 receptor and can have
indirect effects on the TRPV1 ion channel.' They can be
divided into sedating (e.g chlorphenamine, diphenhydramine,
hydroxyzine) and non-sedating (e.g cetirizine, levocetirizine,
fexofenadine). Sedating antihistamines cause drowsiness and
as such are generally taken at night. These medications can
still exert adverse daytime effects and may lead to daytime
somnolence and increased risk of accidents. Improvement
of nocturnal pruritus is likely due to this sedating effect.
Guidelines recommend use of non-sedating antihistamines if
these agents are to be employed to treat pruritus associated
with urticaria.®® There is a lack of data however on the
efficacy of antihistamines to treat chronic pruritus. Given that
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the histaminergic pathway is not the main pathway involved
in chronic pruritus, novel therapies have been sought.

Gabaergics, such as gabapentin and pregabalin, which are
structural analogs of gamma-aminobutyric acid, have shown
efficacy in treating pruritus in CKD patients* as well as in
patients with neuropathic itch.* They may also be effective
in other causes of chronic pruritus. Side-effects include
drowsiness, increased appetite, and lower limb edema.

Mirtazapine has been shown to improve nocturnal pruritus.
It is an antagonist of alpha-2 noradrenergic receptors, as well
as H1, SHT-2 and 5HT-3 cutaneous receptors. It has been
used successfully to treat pruritus associated with malignant
cholestasis, uremia, lymphoma, atopic dermatitis, urticaria
and carcinoma en cuirasse.”?” Mirtazapine has a favorable
safety profile. Side-effects include drowsiness, increased
appetite and dry mouth. While patients may be hesitant
to commence this medication due to fear of weight gain
and drowsiness, these side-effects are also associated with
sedating anti-histamines.

As noted above, there is a complex interaction between pain
and itch — e.g. when patients scratch an itch it initially incites
a pleasurable sensation. Medications, such as morphine,
a p-opioid receptor agonist, are known to cause pruritus.
Conversely k-opioid receptor antagonists will cause pruritus.
It is therefore intuitive to prescribe patients either antagonists
or agonists of the pu-/k-opioid receptor, respectively.
Naltrexone, a p-opioid receptor antagonist, has been shown
to reduce cholestatic pruritus and refractory itch in burn
patients.”7” Its efficacy in CKD-associated pruritus has not
always been reproduced.’”®” Nalfurafine, a selective k-opioid
receptor agonist, has been shown to reduce CKD itch,
however it is currently not licensed in the USA or Europe.*
Butorphanol, a partial y receptor antagonist and K receptor
agonist, has been used for intractable chronic pruritus.® It
is an intranasal spray with 1 puff representing 1mg. Up to
4mg may be used over 24 hours if necessary. A recent study
revealed that butorphanol deactivates areas of the brain that
were initially activated during itch processing.®!

Other

Immunosuppressants such as methotrexate, cyclosporine,
azathioprine, mycophenolate mofetil have been used for
inflammatory pruritic skin diseases.?>%

Novel medications that target specific pruritic cytokines and
neurotrophins, are undergoing clinical trials, with promising
results. Dupilumab, a monoclonal antibody that targets IL-4
and IL-13 has been shown to reduce pruritus in patients with
moderate to severe atopic dermatitis. It has been assigned
breakthrough status by the FDA.% Monoclonal antibodies
targeting the pruritic IL-31 cytokine have shown quantitative
reduction in pruritus in early trials.! Ustekinumab (IL-12
and IL-23 receptor antagonist) is currently licensed for
use in psoriasis and psoriatic arthritis and has been shown
to improve psoriatic pruritus. It is currently undergoing
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clinical trial evaluation in patients with atopic dermatitis.%
Secukinumab and Ixekizumab (targeting IL-17A) have shown
significant anti-pruritic effect in psoriatic patients.®’#® The oral
phosphodiesterase-4 inhibitor, apremilast, has also shown an
anti-pruritic effect in psoriasis.®

Non-pharmacological therapy

Non-pharmacological management of pruritus may also be
employed. Psychological interventions such as progressive
muscle relaxation and habit-reversal therapy may improve
chronic pruritus.”® We have found at our institution (MJL,
GY) that progressive muscle relaxation, subjectively
improves pruritus.

Diet is a major concern for patients with chronic pruritus,
especially those suffering with atopic dermatitis. While
these patients often have associated food allergies, strict
dietary practice is not advocated.'® The American Academy
of Dermatology has recently produced guidelines on
the management of atopic dermatitis, including dietary
recommendations.’’ These include avoidance of foods that
cause a true IgE-mediated allergy; however it does not
recommend eliminating foods, based on allergy tests alone.

CONCLUSION

Research has increased our understanding of the
pathophysiology of pruritus. It is imperative that physicians
investigate for underlying systemic disease and malignancy,
especially in the elderly.

There is now awareness of the different brain pathways that
are activated and further research into how this knowledge
can be incorporated into treatments is warranted.

In addition, knowledge of the different pathways (histamine
and non-histamine) and mediators involved in itch has
changed the pharmacological management of pruritus.
Histamine is no longer the only known mediator associated
with pruritus, and therefore antihistamines used alone, may
not be effective. Novel targeted therapies which not only
reduce the severity of the disease, but also reduce pruritus
have ushered in a new era. The aim of treatment for both
patients and physicians is to reduce itch intensity. Completely
curing the pruritus is unlikely and patients should recognise
this.
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Case report answer

The patient requires immediate investigation for symptoms of
chronic pruritus.Given the description of her itch and evidence
of jaundice on examination, cholestatic pruritus is high on the

UMI is an open access publication of the Ulster Medical Society (http://www.ums.ac.uk).
The Ulster Medical Society grants to all users on the basis of a Creative Commons Attribution-NonCommercial-ShareAlike
4.0 International Licence the right to alter or build upon the work non-commercially, as long as the author is credited

and the new creation is licensed under identical terms.

list of differential diagnoses. Initial investigation shouldinclude
afull blood count with differential, erythrocyte sedimentation
rate, liver function tests, urea and electrolytes and thyroid
function tests. Radiological investigation should be requested
following results of these tests or if there is clinical concern
regarding underlying malignancy. As this patient is suffering
from chronic pruritus, antihistamine therapy is unlikely to be
helpful.Bile acidresins, (e.g cholestyramine) mirtazapine and
sertraline may reduce the pruritus, however treatment of the
underlying condition is important. A therapeutic ladder for
the treatment of pruritus in chronic liver disease (as well as in
end stage renal disease and lymphoma) has been proposed.
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