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How to assess and relieve  
that perplexing rashless itch 
Your patient’s pruritus absent skin lesions might be 
self-limiting—or indicate systemic disease. Probing the 
nature of the symptom can point to targeted treatment.

Pruritus, defined as a sensation that induces a desire 
to scratch1 and classified as acute or chronic (lasting  
> 6 weeks),2 is one of the most common complaints 

among primary care patients: Approximately 1% of ambula-
tory visits in the United States are linked to pruritus.3

Chronic pruritus impairs quality of life; its impact has been 
compared to that of chronic pain.4 Treatment should therefore 
be instituted promptly. Although this condition might appear 
benign, chronic pruritus can be a symptom of a serious condi-
tion, as we describe here. When persistent pruritus is refrac-
tory to treatment, systemic causes should be fully explored. 

In this article, we discuss the pathogenesis and manage-
ment of pruritus without skin eruption in the adult nonpreg-
nant patient. We also present practice recommendations to 
help you determine whether your patient’s pruritus is indica-
tive of a serious systemic condition.

An incomplete understanding 
of the pathophysiology of pruritus
The pathophysiology of pruritus is not fully understood. It 
is generally recognized, however, that pruritus starts in the 
peripheral nerves located in the dermal–epidermal junc-
tion of the skin.5 The sensation is then transmitted along un-
myelinated slow-conducting C fibers to the dorsal horn of 
the spinal cord.5,6 There are 2 types of C fibers that transmit 
the itch impulse6: A histamine-dependent type and a non-  
histamine-dependent type, which might explain why pruritus 
can be refractory to antihistamine treatment.6

Once the itch impulse has moved from the spinal cord, 
it travels along the spinothalamic tract up to the contralateral 
thalamus.1 From there, the impulse ascends to the cerebral 
cortex.1 In the cortex, the impulse triggers multiple areas of the 
brain, such as those responsible for sensation, motor function, 
reward, memory, and emotion.7 

Several chemical mediators have been found to be peripheral 

Strength of recommendation (SOR)

 A   Good-quality patient-oriented 
evidence

   B    Inconsistent or limited-quality 
patient-oriented evidence

   C   Consensus, usual practice,  
opinion, disease-oriented  
evidence, case series

PRACTICE  
RECOMMENDATIONS
❯ Undertake a diagnostic 
work-up for systemic causes 
of pruritus in patients who 
have a chronic, generalized 
itch and abnormal findings 
on physical examination.  C

❯ Prescribe gabapentin for 
its effectiveness in treating 
pruritus caused by uremic 
and neurologic itch.  B

❯ Consider prescribing one 
of the bile-acid sequestrants 
in patients with cholestatic 
pruritus because these 
agents can provide moderate 
relief of the symptom.  B
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and central inducers of pruritus: histamine, en-
dogenous opioids, substance P, and serotonin.2 
There are indications that certain receptors, 
such as mu-opioid receptors and kappa-opioid 
receptors, are key contributors to itch as well.2 

A diverse etiology
The International Forum for the Study of Itch 
(IFSI) has established 6 main categories of 
causes of pruritus (TABLE 1)2:

• dermatologic
• systemic
• neurologic
• psychogenic
• mixed
• other.

In this review, we focus on the work-up and 
management of 3 of those categories: sys-
temic, neurologic, and psychogenic causes of 
pruritus. 

Systemic causes
Research has shown that 14% to 24% of pa-
tients who seek the care of a dermatologist 
for chronic itch without skin lesions have a 
systemic illness.8 

❚ Renal disease. Approximately 40% of 
patients with end-stage renal disease who are 

on hemodialysis or peritoneal dialysis have 
uremic pruritus.2 The itch is mostly general-
ized but can be pronounced on the back. For 
most patients, the itch is worse at night, caus-
ing a major impact on quality of life.6

❚ Liver disease. In hepatic disease, there 
is often impairment in the secretion of bile, 
which can lead to cholestatic pruritus.2 This 
condition commonly affects the hands and 
feet first; later, it becomes generalized.2 Cho-
lestatic pruritus can be elicited by tight-fitting 
clothing. Relief is not achieved by scratch-
ing.9 This type of itch effects 70% of patients 
with primary biliary cirrhosis and 15% of pa-
tients with hepatitis C infection.9 

❚ Hematologic disorders. Pruritus is a 
hallmark symptom of polycythemia rubra 
vera. Almost 50% of patients with this disor-
der report pruritus that occurs after exposure 
to water9; aquagenic pruritus can precede the 
formal diagnosis of polycythemia rubra vera 
by years.2 It has been speculated that platelet 
aggregation in this disorder leads to release 
of serotonin and histamine, which, in turn, 
causes itch.9 

❚ Endocrine disorders. Approximately 
4% to 11% of patients with thyrotoxicosis have 
pruritus.1 It has been suggested that vasodi-
lation, increased skin temperature, and a de-
creased itch threshold from untreated Graves 

Although this condition 
might appear benign, 
chronic pruritus can be a 
symptom of a serious  
condition.
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Palpate the 
liver, spleen, 
lymph nodes, 
and thyroid for 
organomegaly, 
which could 
indicate a 
serious systemic 
condition as  
the cause  
of pruritus.

disease might be inciting factors. 
❚ Malignancy. In generalized chronic 

pruritus without a known cause, strongly 
consider the likelihood of underlying ma-
lignancy8,10; for 10% of these patients, their 
chronic pruritus is a paraneoplastic sign. 
Paraneoplastic pruritus is characterized as 
an itch that predates clinical onset, or occurs 
early in the course, of a malignancy.9 The 
condition is most strongly linked to cancers 
of the liver, gallbladder, biliary tract, hemato-
logic system, and skin.11

Chronic pruritus affects 30% of patients 
with Hodgkin lymphoma.9 General pruri-
tus can precede this diagnosis by months, 
even years.1 In Hodgkin lymphoma patients 
who are in remission, a return of pruritic  
symptoms can be a harbinger of recurrence.9 

Neurologic causes
A recent study found that 8% to 15% of pa-
tients referred to a dermatology clinic for 

chronic pruritus without skin eruption had 
underlying neurologic pathology.12 Although 
the specific mechanisms of neuropathic itch 
are still poorly understood, it has been theo-
rized that the itch emanates from neuronal 
damage, which can come from peripheral or 
central nervous system lesions.9 

❚ Brachioradial pruritus. There are di-
vergent theories about the etiology of bra-
chioradial pruritus. One hypothesis is that 
the condition is caused by cervical nerve-root 
impingement at the level of C5-C8 that leads 
to nerve damage2; another is that chronic ex-
posure to sunlight causes injury to peripheral 
cutaneous nerves.2 Brachioradial pruritus is 
localized to the dorsolateral forearm; it can 
also involve the neck, back, shoulder, upper 
arm, and chest, unilaterally and bilaterally. 
This pruritus can be intermittent and become 
worse upon exposure to sunlight.2

❚ Notalgia paresthetica. This condition 
might also cause neuropathic pruritus as a 

TABLE 1

IFSI categories of pruritus and its causes2

Dermatologic

Atopic dermatitis

Contact dermatitis

Lichen simplex chronicus 

Psoriasis

Urticaria

Xerosis

Neurologica 

Brachioradial pruritus 

Multiple sclerosis 

Notalgia paresthetica

Postherpetic neuralgia

Poststroke

Small-fiber polyneuropathyb

Systemic

Autoimmune disorders (eg, scleroderma)

Chronic renal failure

Drug-induced

Endocrine disorders

Hematologic (eg, polycythemia vera) and 
human immunodeficiency virus infection

Liver disease

Lymphoproliferative disorders

Malignancy 

Psychogenic

Anxiety

Bipolar disorder 

Delusional infestation (delusional parasitosis)

Depression

Obsessive-compulsive disorders

Other

A cause cannot be found

Mixed

More than one cause is found

IFSI, International Forum for the Study of Itch.
a Peripheral and central nervous system disorders.
b Seen in diabetes.



RASHLESS ITCH

433MDEDGE.COM/FAMILYMEDICINE VOL 69, NO 9  |  NOVEMBER 2020  |  THE JOURNAL OF FAMILY PRACTICE

consequence of nerve impingement. The 
itch of notalgia paresthesia is located on the 
skin, medial to the scapular border on the up-
per or mid-back.2 It has been postulated that 
the itch is caused by nerve entrapment of the 
posterior rami of spinal nerves arising from 
T2-T6.9 However, another theory suggests 
that the itch is caused by damage to periph-
eral nerves.9 The itch of notalgia paresthetica 
can wax and wane.2 

❚ Poststroke pruritus. Brain lesions, 
most often caused by stroke, can cause 
neuropathic itch. One of the best-known 
syndromes related to poststroke itch is Wal-
lenberg syndrome (ischemia from a lateral 
medullary infarction), which typically pres-
ents with itch, thermalgic hypoesthesia of 
the face, cerebellar dysfunction, nausea, and 
vomiting.7

❚ Shingles. More than one-half of pa-
tients who develop postherpetic neuralgia 
as a consequence of a herpes zoster infec-
tion also develop neuropathic pruritus.9 It is 
thought that postherpetic pruritus shares a 
comparable pathophysiology with posther-
petic neuralgia, in which neurons involved in 
itch stimuli become damaged.7 

❚ Diabetes mellitus. Pruritus from dia-
betes can be classified as systemic or neuro-
pathic. Diabetes is one of the most common 
causes of small-fiber polyneuropathy, which 
can cause neuropathic pruritus.13 

❚ Multiple sclerosis. Central nervous sys-
tem lesions that affect sensory pathways can 
lead to neuropathic itch in multiple sclerosis. 
Patients can have severe episodes of general-
ized pruritus. It has been hypothesized that 
the neuropathic itch in multiple sclerosis is 
induced by activation of artificial synapses in 
demyelinated areas.2

Psychogenic pruritus 
Chronic pruritus can be a comorbidity of 
psychiatric illness. A retrospective study 
found that pruritus occurs in 32% to 42% of 
psychiatric inpatients.14 Depression, anxiety, 
bipolar disorders, obsessive–compulsive dis-
orders, somatoform disorders, psychosis, and 
substance abuse all have a strong link to psy-
chogenic excoriation.15 Psychogenic excoria-
tion, which can cause secondary skin lesions, 
occurs in psychiatric patients who exces-

sively pick and scratch normal skin because 
they perceive an itch sensation or have a de-
lusion of infestation.2 Affected skin can be 
marked by scattered crusted lesions (FIGURE) 
anywhere on the body that the patient can 
reach—most commonly, the extremities.2

❚ Delusion of infestation. Patients with 
a delusion of infestation have a strong belief 
that their body is infected by some kind of in-
sect or microorganism.16 Before a diagnosis 
of delusion of infestation can be made, other 
organic causes must be excluded, including 
withdrawal from such substances as cocaine, 
amphetamines, and alcohol.16 Patients with 
a delusion of infestation can have, and main-
tain, a symptomatic response with continu-
ing use of an atypical antipsychotic agent, 
including risperidone and olanzapine.17

Evaluation and diagnostic  
work-up
A thorough medical history, review of sys-
tems, medication review, social history, and 
family history are important when evaluating 
a patient with chronic pruritus.18 These items 
can be valuable in formulating a differential 
diagnosis, even before a physical examina-
tion. 

❚ Physical examination. The physical 
exam should include detailed inspection of 
the entire skin and hair18; such a comprehen-
sive physical exam can determine whether 

FIGURE

Psychogenic excoriations
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The ice-pack 
sign—in which 
an ice pack 
applied to 
the pruritic 
area provides 
immediate 
relief—is 
considered 
pathognomonic 
for brachioradial 
pruritus.

the source of the itch is cutaneous.7 This, in 
turn, can help further narrow the differential 
diagnosis. It is crucial that the physical exam 
include palpation of the liver, spleen, lymph 
nodes, and thyroid for organomegaly,8 which 
could indicate a serious systemic condition, 
such as lymphoma.

The ice-pack sign—in which an ice pack 
is applied to the pruritic area, the patient ex-
periences immediate relief of pruritus, and 

the itch returns soon after the ice pack is re-
moved—is considered pathognomonic  for 
brachioradial pruritus.19

Chronic pruritus with abnormal findings 
on the physical exam should prompt an ini-
tial work-up.18 Also consider an initial work-
up for a patient with chronic pruritus whose 
symptom has not been relieved with conser-
vative treatment.18

❚ Laboratory testing. The initial labo-
ratory work-up could include any of the fol-
lowing evaluations: complete blood count, 
measurement of thyroid-stimulating hor-
mone, comprehensive metabolic panel (liver 
function, renal function, and the serum glu-
cose level) and the erythrocyte sedimentation 
rate (TABLE 2).18 If warranted by the evalua-
tion and physical exam, blood work can also 
include serologic studies for human immu-
nodeficiency virus infection and  hepatitis.17 

❚ Imaging. Chest radiography should be 
performed if there is suspicion of malignan-
cy, such as lymphoma.7 Although brachiora-
dial pruritus and notalgia paresthetica have 
been postulated to be caused by impinge-
ment of spinal nerves, obtaining spinal im-
aging, such as magnetic resonance imaging, 
as part of the initial work-up is not recom-
mended; because spinal images might not 
show evidence of spinal disease, obtaining 
spinal imaging is not a requirement before 
treating brachioradial pruritus and notalgia 
paresthetica. Do consider spinal imaging, 
however, for patients in whom brachioradial 
pruritus or notalgia paresthetica is suspected 
and conservative treatment has not produced 
a response. 

Treatment: Nondrug approaches, 
topicals, systemic agents
❚ Start conservatively. Treatment of pru-
ritus should begin with behavior modifica-
tion and nonpharmacotherapeutic options 
(TABLE 38). Educate the patient that scratch-
ing might cause secondary skin lesions; 
empowering them with that knowledge is 
sometimes enough to help break the scratch-
ing cycling—especially if the patient com-
bines behavior modification with proper 
skin hydration with an emollient. To prevent 
secondary skin lesions through involuntary 

TABLE 2

Initial diagnostic work-up  
of pruritus18

Blood work

Complete blood count (if a hematologic 
disorder or malignancy is suspected)

Comprehensive metabolic profile (if diabetes, 
liver disease, or renal disease is suspected) 

Erythrocyte sedimentation rate (if autoimmune 
disease is suspected)

Thyroid-stimulating hormone (if 
hyperthyroidism is suspected)

Serology 

Hepatitis panel (if liver disease is suspected)

Human immunodeficiency virus-1 and -2 
antigen/antibody immunoassay

Imaging

Chest radiography (if lymphoma is suspected)

Spinal imaging (such as magnetic resonance 
imaging; can be a part of a secondary work-
up for brachioradial pruritus or notalgia 
paresthetica) 

TABLE 3

Nondrug treatment of pruritus8

Use warm (not hot) water for bathing

Apply emollient to the skin immediately after 
bathing

Use hypoallergenic body products

Humidify indoor spaces during the winter

Avoid fabrics and other clothing materials that 
irritate the skin (eg, wool; instead, wear cotton 
clothing)

Wear loose-fitting clothing

Avoid vasodilators (eg, caffeine, alcohol, spices, 
and activities that promote excessive sweating, 
such as strenuous exercise)
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scratching, consider recommending that le-
sions be covered with an occlusive dressing 
or protective clothing.13

Stress has been shown to make chronic 
itch worse; therefore, stress-reduction activi-
ties, such as exercise, meditation, and yoga, 
might be helpful.20 For patients in whom pru-
ritus has a psychological component, refer-
ral to a psychiatrist or psychologist might be 
therapeutic.

When a patient complains of severe 
pruritus at first presentation, consider phar-
macotherapy in conjunction with nonphar-
macotherapeutic options. Several of the 
more effective topical therapies for pruritusa 
are listed in TABLE 4.20 Well-known systemic 
agents for this purpose are reviewed below 
and listed in TABLE 5.7

Systemic treatment
❚ Antihistamines. A staple in the treatment of 
pruritus for many years, antihistamines are 

not effective for all causes; however, they are 
effective in treating paraneoplastic pruritus.20 
First-generation antihistamines, with their 
sedating effect, can be useful for patients who 
experience generalized pruritus at night.20 

❚ Anticonvulsants. Gabapentin and pre-
gabalin are analogs of the neurotransmitter 
gamma-aminobutyric acid.20 This drug class 
is helpful in neuropathic pruritus specifically 
caused by impingements, such as brachio-
radial pruritus and notalgia paresthetica.20 
In addition, of all systemic therapies used 
to treat uremic pruritus, gabapentin has, in 
clinical trials, most consistently been found 
effective for uremic pruritus.6 (Note: Use re-
nal dosing of gabapentin in patients with re-
nal failure.)

❚ Antidepressants. Selective serotonin  
reuptake inhibitors (SSRIs; eg, fluvoxamine, 
paroxetine, and sertraline) might cause itch 
to subside by increasing the serotonin level, 
which, in turn, works to decrease inflamma-
tory substances that cause itch.7 SSRIs have 
been used to treat patients with psychogenic 
pruritus, cholestatic pruritus, and paraneo-
plastic pruritus.7 

Tricyclic antidepressants (eg, amitrip-

TABLE 4

Topical therapies for pruritus without skin lesions20

Agent and dosinga Pruritic condition 

Emollients and moisturizers Xerosis 

Capsaicin cream 0.03%-0.25%; applied bid to qid

Capsaicin 8% patch; single application for 60 min; may be 
repeated every 90 d

Brachioradial itch, neuropathic itch, uremic itch

Anesthetics (topical)

Compound of ketamine 1% + amitriptyline 2% + 
lidocaine 5%; applied bid 

Lidocaine patch 5%; applied every 12 h

Lidocaine + prilocaine mix 2.5%/2.5%; applied bid

Pramoxine lotion 1%; applied bid

Neuropathic itch, notalgia paresthetica, pretreatment  
for capsaicin, uremic itch

Calcineurin inhibitors (topical)

Pimecrolimus cream 1%; applied bid

Tacrolimus ointment 0.03%-0.1%; applied bid

Psychogenic itch

Phototherapy

Ultraviolet A and B

Notalgia paresthetica, polycythemia vera, psychogenic itch, 
uremic itch 

a The drugs listed here are all used to treat pruritus without rash but are not necessarily US Food and Drug Administration–approved for that 
indication. Consult full prescribing information if you are concerned about the label status of a particular drug.

aDrugs listed in TABLES 4 and 5 are all used to treat 
pruritus without rash but are not necessarily US Food 
and Drug Administration–approved for that indica-
tion. Consult full prescribing information if you are 
concerned about the label status of a particular drug.
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TABLE 5

Systemic therapies for pruritus without skin lesions7

Agents and dosinga Pruritic conditions

Antihistamines

First-generation

• Diphenhydramine 25-50 mg every 4-6 h prn 

• Hydroxyzine 25 mg, tid or qid

Second-generation

• Cetirizine 5-10 mg/d

• Loratadine 10 mg/d

Nocturnal itch, paraneoplastic itch, systemic 
mastocytosis

Anticonvulsants

Gamma-aminobutyric acid analogs

• Gabapentin 100-300 mg/d

• Pregabalin 50-300 mg/d

Neuropathic itch, uremic itch

Antidepressants

Selective serotonin reuptake inhibitors

• Paroxetine 20-40 mg/d

• Fluvoxamine 25-300 mg/d

• Sertraline 75-100 mg/d 

Tricyclics

• Amitriptyline 10-25 mg, qd to tid

• Doxepin 10 mg, qd or bid

Tetracyclic

• Mirtazapine 15 mg/d

Cholestatic itch, nocturnal itch, paraneoplastic 
itch, psychogenic itch, uremic itch

Antipsychotics

Atypicals

• Olanzapine 2.5-10 mg/d

• Risperidone 1-8 mg/d

Delusion of infestation 

Substance P antagonist

Aprepitant 80 mg/d

Brachioradial itch, drug-induced itch,  
paraneoplastic itch

Opioid-receptor agents

Kappa opioid receptor agonist 

• Nalfurafine 2.5-5 μg/d 

Mu opioid receptor antagonist

• Naltrexone 50 mg/d

Cholestatic itch, uremic itch

Bile-acid sequestrants

Cholestyramine 4-6 mg tid (ie, 30 min before 
each of the 3 daily meals)

Ursodiol 13-15 mg/kg/d

Cholestatic itch 

a The drugs listed here are all used to treat pruritus without rash but are not necessarily US Food and Drug 
Administration-approved for that indication. Consult full prescribing information if you are concerned about the 
label status of a particular drug.

Start  
conservatively:  
Use behavior  
modification and 
nonpharmaco-
therapeutic  
options for  
pruritus first.
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tyline and doxepin) lessen the itch by an-
tagonizing histamine receptors and through 
anticholinergic mechanisms. Tricyclics are 
best used in the treatment of psychogenic 
and nocturnal itch.7 

Mirtazapine, a tetracyclic antidepres-
sant, works in patients with uremic pruritus, 
psychogenic pruritus, cholestatic pruritus, 
and paraneoplastic pruritus.1 

❚ Substance P antagonist. Aprepitant, a 
neurokinin receptor I antagonist, is a newer 
agent that inhibits binding of the itch media-
tor substance P to the neurokinin receptor. 
The drug has been found helpful in patients 
with drug-induced, paraneoplastic, and bra-
chioradial pruritus.7

❚ Opioid-receptor agents. Naltrexone, 
as a mu opioid-receptor antagonist, has 
shown promise as a treatment for uremic 
pruritus and cholestatic pruritus. Nalfurafine, 
a kappa opioid-receptor agonist, is emerging 
as a possible therapy for uremic pruritus.7

❚ Bile-acid sequestrants. A few small stud-
ies have shown that treatment with a bile-acid 
sequestrant, such as cholestyramine and urso-
diol, induces moderate improvement in symp-
toms in patients with cholestatic pruritus.21    JFP
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