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Pruritus as a sign of systemic disease
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Abstract Pruritus, as one of the most common clinical manifestations in medicine, has been recognized for
many centuries. Defined as an unpleasant sensation resulting in the need to scratch, it is divided into acute
and chronic stages, based on the duration of the clinical manifestation. Classically, pruritus is associated with
cutaneous disorders; however, it may also accompany various systemic disorders, including renal,
hepatic, hematologic, or oncologic, and be the first or solitary manifestation of an underlying systemic
disease. Additionally, the clinical manifestation may occur as an adverse reaction to drug administration.
The pathogenesis of itch is multifactorial, involving various neuromediators and cytokines, with a prominent
role of peripheral and central nervous system in its development. Based on an underlying disorder, the
affected patients present different clinical patterns of pruritus. Diagnostic approach is based on detailed
history taking and physical examination. Frequently, additional diagnostic measures, including laboratory
or imaging tests, are performed, especially when the cause of pruritus is unknown. Pruritus remains a
challenging clinical manifestation with a significant importance for physicians managing systemic disorders.
© 2019 Elsevier Inc. All rights reserved.
Introduction approximately to 1550 BCE, and Greek Corpus Hippocrati-
3

Pruritus may be considered as the most common and bur-
densome clinical manifestation in dermatology. Its influence
on health-related quality of life (HRQoL) is significant, but
its importance as a sign of systemic disorders is underesti-
mated. The European Guideline on Chronic Pruritus1

describes it as “an unpleasant sensation that provokes the de-
sire to scratch.” Acute itching lasts less than 6 weeks, whereas
chronic itching (CI) lasts longer than 6 weeks by definition.2
Historic perspective

Pruritus is a clinical manifestation mentioned in historic
sources, for example, in the Egyptian Papyrus Ebers, dating
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cum, compiled since the 5th century BCE. Itch was also
mentioned by Galen (129-216 C.E.) and later by Paul (625-
690 C.E.) from Aegina, Avicenna (980-1037), and Avenzoar
(1094-1162). The definition of pruritus that remains relevant
was proposed by the German physician Samuel Hafenreffer
(1587-1660) in 1660.4 In 1808, Robert Willan (1757-1812)
described senile pruritus.5 Subsequently, the knowledge of
pruritus and its pathogenesis has been extensively broadened
in the 20th and 21st centuries.6–13
Pathogenesis

The complex pathogenesis of pruritus may be regarded in
several contexts. In short, exogenous and endogenous factors
are released by immune cells, epithelial cells, and endothelial
cells, ensuing in activation of signal cascades.14 Numerous
mediators of itch have been described, and the list is
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constantly growing. Neurotransmitters are synthesized in
the skin by nerve fibers and a variety of cells (Merkel
cells, Langerhans cells, activated keratinocytes, melanocytes,
granulocytes, lymphocytes, monocytes, macrophages, and
mast cells).15 Among granulocytes, basophils are acknowl-
edged as relevant cells associated with allergic inflammation
and pruritus in various cutaneous and systemic disorders.16

Basophils and mast cells release many inflammatory media-
tors, including histamine, which is considered a classic media-
tor of itch. Histamine-responsive unmyelinated C-fibers were
proved to serve as an itch-specific neuronal pathway.10,17 Non-
histaminergic itch associated with cowhage was also investi-
gated, revealing that it is associated with protease-activated
receptors (PAR) and stimulates different subpopulations of
spinothalamic tract neurons than histamine.12,18 PAR2 ago-
nists (eg, trypsin or tryptase) induce neurogenic inflammation
via release of calcitonin-gene–related protein (CGRP) and
substance P (SP)19 and may induce itch in patients with atopic
dermatitis.20 Acknowledging the role of basophils in allergic
inflammation and eliciting pruritus in various cutaneous and
systemic disorders, these cells produce not only histamine, pro-
teases, and SP, but also cytokines, chemokines, prostaglandins,
and platelet-activating factor.16 Various interleukins (IL), such
as IL-2, IL-4, IL-13, IL-22, and IL-31, and cytokines, such as
thymic stromal lymphopoietin (TSLP), also contribute to
itching in different clinical entities.21–26 Itch sensation may
be inhibited by painful thermal, mechanical, and chemical
stimuli.27 On the other hand, analgesia reduces pain, frequently
resulting in itch intensity increase. Different subtypes of opioid
receptors exert opposite effects on pruritus. Stimulation of mu-
opioid receptors induces itch, whereas mu-opioid antagonists
and kappa opioid agonists diminish this sensation.28,29

The statement, “It is the brain that itches,”27 perfectly
summarizes the role of the central nervous system (CNS)
in eliciting itch sensation; however, the transmission of
pruritogenic impulses to the brain is initiated peripherally.
There is an established itch nerve pathway and it begins
on the surface of the skin, where external stimuli exert their
effect on free nerve endings. Subsequently, the stimuli are
transmitted through the unmyelinated C-fibers10 associated
with histamine and the myelinated Aδ-fibers.30 The
impulses reach dorsal roots in spinal cord, and gastrin-
releasing peptide (GRP) is released, interacting with its spe-
cific receptors (GRPR) in lamina I.13 The spinothalamic
tract ends in several nuclei of thalamus, further projecting
to various locations in brain cortex responsible for itch loca-
tion, intensity, unpleasantness, urge to scratch and execu-
tion of scratch movements, and subsequent pleasure along
with reward.18,27,31–33
Classification of itch

The clinical classification of itch, based on two steps, was
proposed in 2007.2
• First, a patient suffering from CI is allocated to one of
three groups:
◦ Pruritus on diseased skin
◦ Pruritus on nondiseased skin
◦ Chronic scratch lesions

• Second, a patient is allocated to one of six categories based
on histologic, laboratory, and radiologic examinations:
◦ Dermatologic (I): The cause of pruritus in a “classic”
cutaneous disorder (atopic dermatitis, psoriasis, etc).

◦ Systemic (II): The underlying causes of pruritus in this
group include endocrine and metabolic diseases, infec-
tions, hematologic and lymphoproliferative disorders,
solid tumors of the internal organs, pregnancy, and
drug-induced pruritus.

◦ Neurologic (III): Pruritus arises due to abnormalities as-
sociated with CNS or peripheral nervous system (PNS).

◦ Psychogenic (IV): Also termed “somatoform” or “psy-
chogenic pruritus,” this category includes pruritus in
the course of psychiatric and psychosomatic disorders.

◦ Mixed (V): In this category, at least two underlying
causes contribute to the development of itch.

◦ Other (VI): The origin of pruritus remains unknown
(pruritus of unknown origin; PUO).
Pruritus in systemic conditions

This section reviews epidemiology, pathogenesis, clinical
characteristics, and diagnostic measures for pruritus encoun-
tered in specialties different from dermatology. The knowl-
edge of the etiologic spectrum of pruritus is useful in the
dermatologic setting, as well, especially in case of unclear
etiology or suspected multiple causes of pruritus in a single
patient. Table 1 presents an overview of possible systemic
disorders and conditions associated with pruritus.

It is imperative to acknowledge that in patients initially
found to have generalized PUO the instigation of additional
diagnostic procedures may eventually unveil the underlying
systemic condition.34–36
Uremic pruritus

Uremic pruritus, also termed “chronic kidney disease
(CKD)–associated pruritus” or “end-stage renal disease chronic
itch” (ESRDCI), occurs in patients with significant abnormal
renal function with advanced stages of renal damage.37 Its
epidemiology has changed throughout the years. Beginning
with 85% of patients on dialysis in the 1970s,38 it was later
revealed that this clinical manifestation affects 42% of hemo-
dialysis (HD) patients in a DOPPS study.39 In Polish children
suffering from CKD stages 3 to 5, pruritus was present in
approximately 21%.40 When appraising larger spectrum of
CKD (stages 2 to 5), pruritus affected 19% of subjects.41

The pathogenesis of uremic pruritus involves numerous



Table 1 Major categories and examples of systemic disorders
associated with pruritus

▪ Chronic kidney disease
▪ Hepatobiliary disorders
▪ Primary biliary cirrhosis
▪ Primary sclerosing cholangitis
▪ Hepatitis infection
▪ Progressive familial intrahepatic cholestatis
▪ Intrahepatic cholestasis of pregnancy

▪ Endocrine disorders
▪ Hypo- and hyperthyroidism
▪ Diabetes
▪ Hyperparathyroidism

▪ Hematologic disorders
▪ Anemia
▪ Polycythemia vera
▪ Primary myelofibrosis
▪ Hodgkin lymphoma and non-Hodgkin lymphomas

▪ Malignant solid tumors
▪ Infectious disorders
▪ HIV
▪ Syphilis
▪ Varicella
▪ Zoster
▪ Dengue
▪ Zika virus infection
▪ Toxocarosis

▪ Pulmonary disorders
▪ Sarcoidosis
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mechanisms, including metabolic disequilibrium.42 Increased
levels of urea, creatinine, calcium, phosphorus, parathormone
(PTH), or vitamin A, or decreased levels of vitamin D were
all evaluated as potential culprits.42–47 Different dialysis
methods are also of importance.48 In clinical practice, patients
with CKD frequently present marked dryness of the skin (xero-
sis). Our group has demonstrated the association of xerosis with
uremic pruritus.48,49 Uremic xerosis occurs as a result of dimin-
ished skin-barrier properties, although no direct correlations be-
tween pruritus and xerosis, stratum corneum integrity, glycerol
content, or surface pH were reported.50 Seasonal variations of
uremic pruritusmight be associatedwith xerosis.51 The causative
roles of microinflammation,52 neuropathy,53 HCV infection,54

or opioid receptors dysregulation55 were also postulated. Interest-
ingly, the intake of loop diuretics among HD patients was asso-
ciated with lower prevalence of chronic pruritus.56

Clinical characteristics of uremic pruritus differ between
reports. In a cohort of 471 patients, 40% described the pruri-
tus intensity as low (mean Visual Analogue Scale (VAS) 1.9
points), 37% as moderate (mean VAS 5.1 points), and 8.1%
as severe (mean VAS 8.6 points).57 In our experience,58

mean VAS score was 4.1 ± 2.0 points (n = 171); moreover,
38% of subjects reported localized itch (especially on the
back, lower extremities, scalp, upper extremities, or
abdomen), with 35.4% in at least two locations. Generalized
itch concerned 26.6% of respondents. It was also observed
that uremic pruritus is more intensive and occurs more often
during night.59,60 The striking symmetry of pruritus and its
presence over large areas without dermatomal pattern were
reported in a majority of patients.60 Itch is a dynamic clinical
manifestation and several factors or situations may cause its
exacerbation (eg, rest, xerosis, heat, sweat, clothing, or
stress) or provide certain relief (activity, sleep, hot showers,
cold showers, and cold conditions).59 Uremic pruritus is a
clear example of a detrimental impact of pruritus in general
on HRQoL. In Polish patients, uremic pruritus was associ-
ated with lower HRQoL scores, evaluated by 36-Item Short
Form Survey (SF-36) questionnaire (93.0 ± 20.4 versus
99.6 ± 19.9 points; P = .03)61; moreover, pruritic subjects
presented worse general perception of health.

Diagnostic procedures in case of uremic pruritus are aimed
at assessing the extent of kidney damage and searching for
the underlying disorder. Basic laboratory tests include serum
creatinine and urea in case of elderly patients.62 Further exam-
inations include phosphates, PTH, bicarbonates, urinalysis,
urine protein concentration, antinuclear antibodies (ANA),
anti-dsDNA antibodies, pANCA and cANCA antibodies, and
anti-GBM antibodies. Imaging examinations are based on
ultrasonography; rarely computer tomography (CT) or mag-
netic resonance imaging (MRI) is applied.
Pruritus in chronic hepatobiliary diseases

Pruritus in chronic hepatobiliary diseases is often termed
“cholestatic pruritus” due to its possible link to cholestasis.
Cholestasis may occur as a result of hepatocellular secretory
failure (I), cholangiocellular cholestasis with intrahepatic bile
duct damage (II), or cholestasis arising from the obstruction
of intrahepatic or extrahepatic bile duct system.63 It has been
known for years that jaundice and pruritus may coexist in a
variety of hepatobiliary conditions.64 The major cholestatic
disorders presenting with pruritus include primary biliary
cirrhosis (PBC), primary sclerosing cholangitis (PSC),
cholangiocarcinoma (CCC), inherited conditions associated
with cholestasis, and intrahepatic cholestasis of pregnancy
(ICP).65 Pruritus may also bother patients with chronic hepa-
titis infections (HBV, HCV).66,67 Itching is a cardinal syn-
drome of ICP, whereas in PBC and PSC it appears in up to
70% to 80% of patients.63 Lesser prevalence rates were deter-
mined for subjects with alcoholic liver disease (34.2%) and
autoimmune hepatitis (AIH) (24.3%).68 It was revealed
that pruritus in HBV infections affects 11% to 40.6% of pa-
tients, whereas in HCV the prevalence ranges from 22% to
58.4%.66,68,69 A case of generalized pruritus due to acute
HAV infection was also published.70 The incidence of ICP
varied between reports especially due to geographic distribu-
tion, whereas in Europe the incidence is approximately 1%.71

Itching in progressive familial intrahepatic cholestasis (PFIC)
affected 11% to 100% of reported patients.72

The role of bile as a pruritic agent was considered even in
ancient Greece by Araeteus of Cappadocia.73 It was
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supposed that elevated serum bile acid levels were the caus-
ative factor of itch.74 Bile salts proved pruritic when tested
on blisters due to nonpruritic dermatoses75; however, other
reports provided no definite association between bile acids
and pruritus.73,76 There are presumptions concerning the role
of opioidergic system in generating pruritus in cholestasis,
with the central neurotransmission being altered possibly
due to higher availability of opioids.77 Clinically, it was ob-
served that cholestatic pruritus diminished after administra-
tion of mu-opioid antagonists (naloxone, nalmefene).78,79

Similarly, the usefulness of a 5-HT3 receptor antagonist
(ondansetron) infers a relation of cholestatic pruritus with se-
rotonin.80,81 paragraphA significant advance in the subject
was brought by discoveries linking the elevated serum levels
of lysophosphatidic acid (LPA) and autotaxin (ATX).65,82

ATX is an enzyme generating LPA from lysophosphatidyl-
choline (LPC). LPA is associated with many functions, in-
cluding the generation of neuropathic pain and gene
expression of afferent nerve fibers.82 Rifampicin, notwith-
standing its antibacterial properties, decreases pruritus in
PBC.83 It is possible that antipruritic effects of rifampicin are
mediated via pregnane X receptor (PXR) and involve reduced
ATX expression.65 The pathogenesis of pruritus in the course
of HCV infection involves cholestasis as well, along with the
elevated production of cytokines and chemokines (IL-8,
CCL2, CXCL1, CXCL5); the administration of interferon
and ribavirin may also contribute to its occurrence.84

Hepatic pruritus affects the palms and soles and worsens at
night.85 In a cohort of 1,631 patients suffering from liver dis-
eases, pruritus affected 40.3% of subjects, with the most com-
mon body location on the back (63.1% of pruritic patients).68

Itching appeared less commonly on the abdomen, calf, arm,
thigh, neck, head, lower part of the back, face, and foot
(29%, 25.8%, 22.6%, 20.7%, 19.1%,18.1%, 16.9%, 16.7%,
16.0%, and 12.6%, respectively); moreover, hands were rarely
affected (9.4%). More severe itching ensued during day than
night (P b .001). Seasonal exacerbation occurred in 45%,
among whom 80% reported exacerbation during winter. The
investigators revealed that independent factors associated with
pruritus included active HBV infection (odds ratio [OR] =
2.51; P = .043), PBC (OR = 3.69; P = .018), diabetes (OR =
1.57; P = .010), and ASPAT levels ≥60 U/L (OR = 2.06; P
= .011).

Another study assessed 238 subjects with PBC and ob-
served that pruritus was present in 69% of subjects.86 Of
the respondents, 75% reported that itching had been present
before establishing the diagnosis of PBC. Thirty-five percent
of patients described itch as “bugs crawling,” 29.2% as “deep
itch,” and 17.6% as “relentless.” Worse severity of itching
was reported during night by 65.2%, with the most common
exacerbating factors including heat (61.6%), clothes
(20.5%), food (14.2%), and xerosis (3.5%). The most com-
mon relieving factor was “something cool” (65%). ICP pa-
tients usually experience pruritus in the third trimester and
it usually subsides within 48 hours of labor.71 ICP is associ-
ated with significant fetal morbidity and mortality.87 Among
patients with PFIC, it is necessary to emphasize that pruritus
usually appears within first 3 months of age and is often
severe.72

Laboratory examinations that are advised for patients
with chronic liver diseases include predominantly serum
levels of gamma-glutamyl transpeptidase (GGTP), alkaline
phosphatase, bilirubin, ASPAT, ALAT, and screening for
the presence of hepatitis.62 Further investigations may in-
clude lactate dehydrogenase, ANA, antimitochondrial anti-
bodies (AMA), antismooth muscle antibodies, and antiactin
antibodies. In patients with ICP, monitoring of serum cholic
acid and deoxycholic acid is recommended.71 Imaging
studies in assessing cholestatic pruritus include ultrasonogra-
phy, CT, MRI. In case of suspected PSC, magnetic resonance
cholangiogram or endoscopic retrograde cholangiogram may
be considered.62
Pruritus in endocrine disorders

Endocrine disorders are fairly common in the general popu-
lation88 and are often associated with a variety of manifesta-
tions, including cutaneous. Occasionally, dermatologic
clinical manifestations may initially constitute the primary
complaint reported by an affected patient89; therefore, the
knowledge of cutaneous manifestations of endocrine disorders,
including pruritus, is of importance to dermatologists, as they
may be the first physicians to be consulted. However, among
the abundance of dermatologic clinical manifestations, the
prevalence of pruritus differs according to studies, in both thy-
roid disorders and diabetes, whereas the data on pruritus in hy-
perparathyroidism are mostly associated with CKD.46,90,91

Among cutaneous manifestations of thyroid diseases, pruri-
tus affected 2.7% to 28.1% of subjects.92–94 In a Turkish study
(n = 300) itching affected 20.9% and 26.8% of patients with hy-
pothyroidism and hyperthyroidism, respectively.94 In a cohort
of 236 patients with thyrotoxicosis, pruritus constituted the
most common complaint in 6.8% of patients.95 According to
textbooks and review papers, hypothyroidism and hyperthy-
roidism are commonly associated with generalized pruritus96;
however, themajority of studies revealed few patients with gen-
eralized pruritus as a result of thyroid disorders.34–35,97–99 In an
American study (n = 44), hypothyroidism was responsible for
11.4% cases of generalized pruritus,100 whereas in a recent pro-
spective study, hypothyroidism and hyperthyroidism were
responsible for 10.4% and 6.3% cases of severe generalized
pruritus, respectively.36 As for diabetes, a classic study (n =
500) reported that pruritus bothered 6.6% of patients with dia-
betes.101 In a Scottish cohort of outpatients with diabetes (n =
330), compared with healthy controls (n = 100), generalized
pruritus occurred in a likewise proportions (2.7% versus 1%;
nonsignificantP value).102 Vulvar pruritus was diagnosedmore
often in diabetes (18.4% versus 5.6%; P b .05). Later studies
have determined the prevalence of pruritus in patients with dia-
betes in a range of 15.6% to 60.2%.103–106 In a prospective
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evaluation of 49 patients with generalized pruritus, diabetes was
determined as a cause in 12.5%.36 Interestingly, in a cohort of
238 young patients with insulin-dependent diabetes, only one
case (0.4%) of generalized pruritus was reported.107

Scarce data account for the pathogenesis of itch in endocri-
nopathies; nevertheless, a possible factor explaining the
presence of pruritus in hypothyroidism is xerosis.108 Autoim-
mune mechanisms were postulated in a case of prurigo nodu-
laris in the course of Hashimoto disease.109 The presence of
warm and moist skin may contribute to itching in hyperthyroid-
ism,108 as cutaneous vasodilatation could lower the itch thresh-
old.110 Additionally, the presence of antithyroid antibodies,
such as antithyroid peroxidase (anti-TPO) or antithyreotropin
receptor antibodies (ATRAs), might induce urticaria,111 the lat-
ter obviously presenting with pruritus. The significance of ele-
vated serum levels of chenodeoxycholic acid was also
investigated.112 The treatment of hyperthyroidism with 131-
iodine was reported to induce cholestatic jaundice accompanied
by pruritus.113 In diabetes, elevated postprandial blood glu-
cose levels were observed in patients with generalized pru-
ritus.105 It was reported that, among CKD patients on HD
with coexisting diabetes, itch intensity assessed by VAS
was correlated with calcium-phosphorus product, PTH,
and HbA1c.114 Other factors possibly include fungal infec-
tions, diabetic neuropathy, and impairment of cutaneous mi-
crocirculation, thermoregulation, and sudomotor
functions.105 The impairment of these functions
contributes to xerosis; it was demonstrated that the improve-
ment of diabetic xerosis with emollients was associated with
itch alleviation.115 Pruritus in secondary hyperparathyroidism
was correlated with serum calcium116 and PTH levels,91

whereas parathyroidectomy diminished the clinical
manifestation.46,90

In diabetes, besides infrequent cases of generalized
pruritus,34–36,97–100 characteristic presentations involved the
scalp117 or vulva.102 The relationship between anogenital pru-
ritus and diabetes could be explained by fungal infections with
Candida albicans or dermatophytes.118 Additionally, a Japa-
nese study revealed that truncal pruritus of unknown origin
may denote diabetic polyneuropathy.119 In a study among
385 patients with type 2 diabetes, 28.5% experienced pruritus
with associated complaints, including difficulties in falling
asleep (24.5%), disturbances of sleep (15.1%), resulting in
soporifics intake in 9.5%.105 In a long-lasting diabetes accom-
panied by polyneuropathy, pruritus of the arms and legs may
ensue; this stimulates scratching, possibly complicated with
severe infection and subsequent amputation.120 Pruritus in pa-
tients with CKD and secondary parathyroidism was described
as severe and intolerable.46 Among 37 patients with CKD and
secondary parathyroidism, parathyroidectomy lessened itch
intensity, as measured by VAS, from 5.4 ± 3.2 to 1.8 ± 1.5
points (P b .001).90 Another report described a case of primary
hyperthyroidism manifesting as a localized inguinal
pruritus.121

Diagnostic workup of a patient suspected of or found to have
pruritus associated with endocrine disorders is based on
laboratory and imaging examinations: the former include
TSH, T3, T4, anti-TPO, ATRAs, glucose (including postpran-
dial), HbA1c, PTH, calcium, phosphates, and vitamin
D.2,105,114; the latter include ultrasonography of thyroid gland
and parathyroid glands, scintigraphy, and MRI. Additionally,
in case of polyneuropathy, nerve function tests may be
considered.119
Pruritus in hematologic disorders

Anemia

Anemia is a common health issue worldwide, with an esti-
mated global prevalence of 32.9% in 2010.122 Iron deficiency
is considered as a leading global cause of anemia. Dermato-
logic manifestations of anemia are profuse and concern both
skin and its appendages.123 Over the years, pruritus has also
been reported as a result of anemia.124–126 In a large cohort
of Finnish patients (23,189 men and 19,902 women), 162
men and 736 women presented serum transferrin saturation
under 15%, as well as hemoglobin levels below 13 g/dL and
below 12 g/dL, respectively.127 Anemia predisposed to the
occurrence of pruritus in men (13.6% versus 5.3% in men
without anemia; P b .001) and women (7.4% versus 5.1% in
women without anemia; P b .01). No data concerning itch dis-
tribution (localized or generalized) were provided.

Itching in anemia is explained by a possible alteration in
the functions of various enzymes, resulting in metabolic dis-
turbances.118 Decreased synthesis of DNA might contribute
to diminished cutaneous turnover and skin thinning, and
negatively affect the synthesis of elastic fibers in the skin.126

Additionally, low cyanocobalamin serum level was asso-
ciated with pruritus.99 Interestingly, iron deficiency after ve-
nesections did not result in generalized pruritus in a group of
21 patients.128 The pruritus associated with anemia was re-
ported as generalized in several studies.99,124–126 Other mu-
cocutaneous manifestations of iron deficiency were also
noted.124 Pruritus disappeared entirely within 7 to 10 days
of initiating therapy with iron.124–126 Laboratory examina-
tions in pruritus due to anemia include complete blood count,
MCV, MCHC, lactate dehydrogenase, ferritin, and transfer-
rin saturation.62 Optionally, bone marrow aspiration with
iron staining might be performed.

Myeloproliferative disorders

Myeloproliferative disorders (MPDs) are malignant he-
matologic neoplasms, including chronic myeloid leukemia
(CML), chronic neutrophilic leukemia (CNL), polycythemia
vera (PV), primary myelofibrosis (PMF), essential thrombo-
cytosis (ET), chronic eosinophilic leukemia (not otherwise
specified; NOS), and unclassifiable myeloproliferative neo-
plasms.129 A large study involving 1,179 patients withMPDs
revealed that pruritus was the second most common
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constitutional clinical manifestation affecting 52.6%, with fa-
tigue being present in 81.1% of subjects.130 Pruritus affected
65% of patients with PV, 50% with PMF, and 40% with ET.
In the following section, we have reviewed pruritus in the
context of PV and PMF, with an emphasis on aquagenic pru-
ritus (AP).

Polycythemia vera

Pruritus in PV usually appears in a form of AP, which
is characterized by marked sensations of itching, stinging,
tingling, or burning after contact with water, without the
presence of lesions on the skin.131 AP is a common clinical
manifestation in PV, affecting 5% to 69% of patients,131–134

and may be associated with other conditions such as myelofi-
brosis, lactose intolerance, hypereosinophilic syndrome, acute
lymphoblastic leukemia, myelodysplastic syndrome, juvenile
xanthogranuloma, or metastatic carcinoma of the cervix.135–140

Association with senility, psychogenic causes, or idiopathic
cases were also reported.135,141,142 The latter may occur in up
to 69.2% of patients presenting with AP.135

A complex pathogenesis of AP in PV involves increased
numbers of mononuclear cells and eosinophils in the papil-
lary dermis and epidermis (especially after water exposure),
edema and vasodilatation of upper portion of the dermis,
the abundance of mast cells in the skin, increased cutaneous
fibrinolytic activity, and activation of
acetylcholinesterase.134,143–146 JAK2V617F mutation, a cru-
cial finding in PV, promotes activation and hypersensitivity
in basophils, are also more prevalent in this disease.147

Small-fiber neuropathy involving itch or pain transmitting
C-fibers was also postulated in idiopathic AP.148 Iatrogenic
causes induced by pharmacotherapy (eg, antimalarials, tes-
tosterone, or clomipramine) may also contribute to AP with-
out underlying PV.149–151

APmay be the first clinical manifestation of PV,152 preced-
ing the diagnosis by up to 38 years.131 Our group has investi-
gated 102 patients with an established diagnosis of PV, among
whom 41.2% complained of AP.133 There was a wide range of
AP duration (0 to 44 years), with a mean duration of 6.6 ± 8.6
years. More than half of the patients suffered from AP every
day. The values for itch intensity assessed by VAS were 5.2
± 2.4 points (themaximal intensity) and 4.8 ± 1.9 points (mean
intensity). Interestingly, itch intensity (measured by VAS and
4-Item Itch Questionnaire) was negatively correlated with he-
moglobin concentration and hematocrit level.153 Contact with
water provoked AP after more than 5 minutes in 40.5% of pa-
tients, whereas 33.3% stated that AP appeared within 1 to 5
minutes of contact, or immediately (up to 1 minute)
(26.2%).133 Itch exacerbation was reported after contact with
hot water by 57.1% subjects, yet rarely with cold water
(1.9%). Concerning itch distribution, 45.2% of patients com-
plained of AP limited to a few regions of the body (usually
to upper and lower limbs and less frequently to the torso). Pru-
ritus specific to one part of the body occurred in 33.4%,
whereas generalized pruritus affected 21.4% of patients. AP
in PVwas also associated with significant burden, manifesting
with higher rates of depression, anxiety, and QoL impair-
ment.154 Another group investigated 441 patients, among
whom AP affected 68.3% of patients.131 Patients with AP suf-
fered from gout, erythromelalgia, splenomegaly, and CNS
vascular problems more commonly and experienced negative
impact on various QoL-associated domains (role, emotional,
cognitive and social functioning; dyspnea; insomnia; fatigue;
pain; financial difficulties). Pruritus in PV was also associated
with lower risk of arterial thrombosis at diagnosis (8% versus
17%; P = .01) and during follow-up (16% versus 30%; P =
.003).132 Additionally, pruritus occurred more frequently in
smokers (12% versus 24%; P = .004), patients with diabetes
(5% versus 11%; P = .04), and patients with high
JAK2V617F allele burden (P = .002).

When suspecting PV as a cause of AP, possible laboratory
examinations include complete blood count, erythrocyte
sedimentation rate, and JAK2V617F mutation.62,96 Other in-
vestigations (oxygen saturation, serum erythropoietin level)
may aid in differentiating with secondary erythrocytosis. Fur-
ther diagnostic procedures include bone marrow biopsy (with
subsequent assessment of its morphology). Imaging studies
include ultrasonography, CT, and MRI of the spleen.

Primary myelofibrosis

PMF is a myeloproliferative disorder characterized by
clonal myeloproliferation, reactive bone marrow fibrosis,
osteosclerosis, angiogenesis, extramedullary hematopoiesis,
abnormal cytokine expression, and a variety of clinical man-
ifestations.155 In a cohort of 566 patients with PMF, pruritus
was documented as present in 16% and absent in 26%.156

The presence of pruritus was associated with marked leuko-
cytosis (23% versus 11%; P = .01), whereas leukopenia
(8% versus 24%; P = .002) and MPLW515 mutation (0%
versus 10%; P = .02) were less common in patients with
pruritus. No correlations with PMF stage or prognosis were
determined. Another report by this group focused on 51 pa-
tients from the previous study who suffered from PMF-
associated pruritus.157 AP was reported in 56.9% patients.
Severe pruritus, described as intractable, disabling, and inca-
pacitating, affected 64% of patients. These patients required
treatment, with the complete response being achieved mostly
with JAK inhibitors (53%) and immunomodulatory drugs
(50%).

Lymphoproliferative disorders

According to the WHO 2016 classification, lymphoid
neoplasms involve mature B-cell neoplasms, mature T and
NK neoplasms, Hodgkin lymphoma (HL), posttransplant
lymphoproliferative disorders (PTLD), as well as histiocytic
and dendritic cell neoplasms.158 From the clinical point of
view, lymphomas are frequently divided into HL and non-
HL (NHL). Both groups of lymphomas have been associated
with pruritus.
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Hodgkin lymphoma

The presence of pruritus or prurigo nodularis is the second
most common cutaneous presentations in HL after dermatitis
and occurred in 36.1% of patients.159 Itching was correlated
with the presence of Staphylococcus aureus; however, ther-
apy with antibiotics resulted in alleviation of the clinical
manifestation. Similar prevalence (35.8%) was reported by
Italian researchers.160 The latter study included 360 patients
with HL, among whom mild pruritus affected 25% patients,
whereas in 5.8% its intensity was severe and generalized. Pa-
tients with severe pruritus had shorter survival than patients
with mild or no itching. The authors proposed to include pru-
ritus in the B category, which comprises fever above 38°C,
night sweats, and weight loss of more than 10% of the body.
Pathogenesis of itching in HL may include the Th2 lympho-
cyte response and production of IL-10, IL-4, IL-5, IgE, and
hyperosinophilia.159

Pruritus may precede the diagnosis of HL by up to 4 years161;
it frequently starts on the legs, with the highest frequency during
night and subsequent generalization of the sensation.62 The dis-
appearance of generalized pruritus associated with HL may de-
note spinal cord progression.162 Itching paroxysm may also be
preceded by transient generalized hyperhidrosis and subsequent
appearance of pruritus between the fingers and on the palms,
with further generalization.163

Non-Hodgkin lymphoma

Among 62 patients with NHL, pruritus was a rare finding
(3.2% of patients).164 NHL group comprises a wide group of
conditions, among which cutaneous T-cell lymphomas
(CTCL) may also be distinguished. CTCL forms commonly
encountered in dermatologic practice include mycosis fun-
goides (MF) and Sezary syndrome (SS). In a study on 551
CTCL patients, pruritus affected 66% overall (with 61% in
MF and 94% in SS).165 Sixty-two percent of patients with
early-stage disease reported itching, whereas 83% in late-
stage disease. Mean pruritus values were as follows (with
10 as the maximal value): 4.2 (standard error of the mean
[SEM] = 0.18) in entire cohort; 3.4 (SEM = 0.19) in early-
stage disease; 6.6 (SEM = 0.36) in late-stage disease. There
was a statistically significant difference between itch inten-
sity in MF(3.6; SEM = 0.18) and SS (7.7; SEM = 0.37)
(P b .001). SS is more often pruritic as a result of eosino-
philia, Th2 cytokine profile, and staphylococcal colonization.
Another investigation conducted among patients with myco-
sis fungoides revealed higher prevalence of pruritus
(88%).166 In another study on 100 patients with CTCL,
88% complained of pruritus in the preceding 4 weeks.167

The mean itch intensity (VAS) was 3.2 ± 3.2 points. The
Skindex-29 questionnaire was used to assess the QoL impair-
ment, revealing a strong correlation with VAS (r = .719; P b
.001).

Diagnostic approach in cases of pruritus possibly associated
with lymphomas includes complete blood count, including
thrombocytes, blood smear, erythrocyte sedimentation rate,
and lactate dehydrogenase.62,96 Frequently, bone marrow
biopsy is performed, with subsequent evaluation of chromo-
somal aberrations. Imaging studies, such as sonography, CT,
MRI, positron emission tomography, provide data concerning
involvement of lymph nodes and internal organs.
Pruritus associated with malignancies

The presence of pruritus in a patient with malignancy is
often referred to as paraneoplastic pruritus; however, not all
cases of pruritus associated with malignancy are “true” exam-
ples of paraneoplastic pruritus. This term has been defined as a
sensation of itch that is regarded as a systemic (not local) reac-
tion to the presence of a tumor or a hematologic malignancy,
induced neither by the local presence of cancer cells nor by
therapy.168 Paraneoplastic pruritus disappears with remission
of the tumor and recurs with its relapse. Paraneoplastic pruri-
tus is usually associated with hematologic malignancies
reviewed previously (eg, PV or lymphomas), whereas solid tu-
mors are considered as less frequent causes. In a wider sense,
pruritus associated with malignancies arises due to toxic
products of necrotic tumor cells, host immune response to
cutaneous implants of tumor, and increased susceptibility of
the skin to external irritant factors, but also cholestasis, com-
pression of sensory nerve fibers, and neuropathy ensuing due
to antitumor pharmacotherapy.118,169

Several epidemiologic studies have provided data concern-
ing pruritus in malignancy. A 6-year follow-up study on 125 pa-
tients with generalized pruritus revealed that cancer screening
seems unnecessary.170 Among 700 patients found to have ma-
lignancy, Turkish investigators found that the commonest cuta-
neous findings were tinea pedis (and/or onychomycosis)
(11.3%), xerosis (8.4%), and pruritus (5.9%). These 41 pruritic
patients suffered from carcinomas of gastrointestinal system (10
patients), breast (7), hematological malignancies (6), head and
neck (5 patients), lung (5), genitourinary neoplasms (4), bone
(2), and brain tumors (2).171

Another population-based study included 8,744 patients
with chronic pruritus and 31,580 subjects in the control
group.172 Interestingly, the hazard ratio (HR) for any malig-
nancy was only 1.14 (95% confidence interval [CI] 0.98-
1.33). Certain malignancies occurred more often, including
bile duct malignancy (HR 3.71; 95% CI 1.55-8.97) and he-
matologic malignancy (HR 2.02; 95% CI 1.48-2.75). A re-
cent study focused on 16,925 patients with chronic pruritus
(with control group consisting of 4,679,528 healthy sub-
jects).173 In a 5-year period, 17.2% subjects with chronic pru-
ritus developed malignancy and were 5.76 times more likely
to present underlying malignancy compared with patients
without pruritus (OR 5.76; 95% CI 5.53-6.00). The common
malignancies included hematologic (28%; mainly NHL), cuta-
neous (20%; most commonly basal cell carcinoma), breast
(10%), respiratory tract (7%), and hepatic (6%). In an prospec-
tive study,36 44 patients with generalized pruritus without
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primary skin lesions were evaluated. Malignancy proved to be
the underlying cause in 8.3%. The authors speculated that itch-
ing could occur due to a possible central mechanism resulting
from the activation of graymatter in the brain. Chest X ray, so-
nography of the abdomen, and lymph node assessment are rec-
ommended for patients suffering from chronic pruritus for at
least 6 months.

Several cutaneous conditions may denote internal or hema-
tologic malignancy and present with itching. The examples
include generalized granuloma annulare, dermatomyositis,
transient acantholytic dermatosis (Grover disease), erythro-
derma, paraneoplastic pemphigus, eruptive seborrheic kerato-
ses (Leser-Trelat sign), malignant acanthosis nigricans, or
Bazex syndrome.174
Pruritus in infectious diseases

Similar to pruritus, infectious diseases elicited by various
causative factors have concerned patients for many centuries,
occasionally coexisting together. Human immunodeficiency vi-
rus (HIV) infection affected 36.9 million people in 2017, with
1.8 million new infections and 900,000 AIDS-related deaths.175

Pruritus is a frequent clinical manifestation inHIV, arising from
skin infections, infestations, papulosquamous disorders, photo-
dermatosis, xerosis, adverse drug reactions, or systemic disor-
ders (eg, CKD, hepatitis, or lymphoproliferative disorders).176

Its pathogenesis is complex, although hypereosinophilia; ele-
vated IgE, IgA, IL-4, IL-5, and sCD23; reduced interferon
gamma production by mitogen-stimulated peripheral blood
mononuclear cells (PBMCs); and high viral load were all inves-
tigated as causative factors.177 In a cohort of 303 HIV-positive
subjects, Spanish researchers reported that pruritus affected
31% of subjects with HIV, most commonly due to xerosis
(51.2% of pruritic patients), seborrheic dermatitis (13.8%), and
interdigital tinea pedis (9.6%).178 Pruritic patients presented
higher viral loads (P = .006), whereas no correlations with anti-
retroviral therapy were found.

In another study among 201 American patients with HIV,
the prevalence of itch was very high (45%), with marked in-
tensity (5.1 ± 2.8 points on average as assessed by VAS).179

Women experienced itching more often than men (60% ver-
sus 39%; P = .003). Chronic pruritus affected 45% of sub-
jects, whereas 54% reported pleasure after scratching.
Thirty percent complained of 2 to 4 itching episodes daily,
whereas 38% reported more itching during night. Decreased
QoL was observed more commonly in pruritic subjects; the
authors emphasized the impact of emotions on the different
domains of ItchyQol questionnaire, higher scores for women,
the role of HIV-associated dermatoses, as well as the role of
sweating and heat as factors negatively influencing QoL.
Other viral disorders, such as varicella,180 zoster,181 den-
gue,182 chikungunya fever,183 and Zika infection,184 may also
be accompanied by pruritus. Concerning disorders caused
by bacteria, secondary syphilis is considered as a disease
that usually does not itch; however, reports of pruritic cutane-
ous manifestations of this “great imitator” have been
published.185–188

Severe intractable pruritus may also occur due to gastritis
associated with Helicobacter pylori.189 Among H pylori–
positive patients (n = 134) suffering from pruritic cutaneous
diseases (pruritus, prurigo nodularis, nummular dermatitis,
chronic urticaria) early-stage gastric cancer was detected
in 5 subjects.190 Parasitic diseases such as toxocariasis or
filariasis may also account for generalized pruritus and pru-
ritic dermatoses in a significant number of subjects.191,192
Pruritus in cardiology

Pruritus is a clinical manifestation that is very rarely asso-
ciated with cardiologic conditions. In a Swedish research
project, patients with chronic heart failure (CHF) and coro-
nary artery disease (CAD) were investigated (n = 130 each;
85 and 82 subjects answered the questionnaire, respec-
tively).193 Pruritus affected 40% and 23.2% in the last 3
months, respectively (P = .019). Compared with normal pop-
ulation (n = 678), CHF suffered from pruritus more often
(13.6% versus 3.8%; P b .001). Among subjects reporting
pruritus, daily itching affected patients with CHF more often
than those with CAD (84.2% versus 57.6%, P = .049). Pruri-
tus was mostly experienced on the torso (75% of pruritic pa-
tients with CHF), lower extremities (65.5%), and upper
extremities (50%). Pharmacotherapy influenced itch preva-
lence, with angiotensin-receptor blockers (P = .014), loop di-
uretics (P = .001), levaxin (P = .008), and allopurinol (P =
.002) increasing its prevalence, whereas angiotensin-
converting enzyme inhibitors were associated with a lower
prevalence (P = .014). Recently, our group has investigated
87 patients with acute heart failure and observed that pruritus
affected 16%.194 Of these, 71.4% reported pruritus in the last
3 days, with a mean intensity of 5.4 points (VAS) and 5.5
points (NRS). Seventy-one percent of pruritic subjects re-
ported localized pruritus (mostly to the arms and legs).

Pruritus may also occur in the cardiologic setting due to
pacemaker dermatitis,195,196 or present as a unique clinical man-
ifestation of pacemaker pocket infection.197 Interestingly,
marked itching in the course of atopic dermatitis predisposes
to infective endocarditis caused by S aureus.198,199
Pruritus in pulmonology

Disorders of respiratory tract could also be related to itching
in specific situations. Asthmatic attacks are preceded by itching
in up to 26.7% to 70% of subjects.200,201 Case reports have doc-
umented intractable generalized pruritus in the course of pulmo-
nary sarcoidosis.202,203 The latter was also associated with
generalized itching after a hot bath, as well as alcohol-induced
pain in the lymph nodes.204 Among 102 patients with
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pulmonary tuberculosis (TB), the most common cutaneous
manifestations included xerosis (13.3%) and pruritus
(11.6%).205 Both the direct role of an underlying infection and
adverse drug reactions were possible culprits. In another report,
the treatment of underlying infection provided itch resolution
within 3 weeks.206 Prurigo nodularis was also associated with
pulmonary TB.207
Conclusions

Pruritus is a frequent and bothersome clinical manifestation
encountered in all medical specialties. The underlying disorders
are not only of purely cutaneous origin but may also be asso-
ciated with systemic conditions and/or drug intake. Pruritus
may be the first and only clinical manifestation denoting the
presence of severe systemic disorders. Detailed history taking
and a physical examination, as well as additional diagnostic in-
vestigations, may provide a clue as to its origin, thus facilitating
successful therapy aimed at an underlying disorder.
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