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Pruritus in autoimmune connective tissue diseases
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Abstract: Pruritus is one of the most common and bothersome symptoms of skin disorders, and its 
clinical characteristics and related pathomechanisms have been well described in certain dermatologic 
conditions, such as atopic dermatitis and urticaria. Although pruritus is believed to be as common in 
cutaneous autoimmune connective tissue diseases (ACTDs) as in other inflammatory skin disorders, its true 
characteristics have not been elucidated either qualitatively or quantitatively. Pruritus is present in ACTDs 
with various prevalence rates, characteristics, and mechanisms depending on the disease types. Pruritus 
most frequently and severely affects the patients with dermatomyositis, in which itch is strongly correlated 
with disease activity and severity, thus increased itch could also indicate a disease flare. Patients with other 
ACTDs, including lupus erythematosus (LE), Sjögren syndrome (SS), morphea, and systemic sclerosis (SSc), 
also suffer from their fair share of pruritus. Unfortunately, the currently available treatments for ACTDs 
seem to have only limited and unsatisfactory effects to control pruritus. The extensive impact of pruritus on 
the patients’ quality of life (QOL) and functioning warrants more targeted and individualized approaches 
against pruritus in ACTDs. This review will address the prevalence, suggested pathogenesis based on 
currently available evidences, and potential treatment options of pruritus in various ACTDs of the skin. 
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Pruritus, an unpleasant sensation leading to a scratch 
response, is one of the most crucial components of 
nociception (1). It is considered the most common symptom 
associated with skin disorders, reported in more than half 
of the patients (2). The clinical characteristics and related 
pathomechanisms of pruritus have been extensively explored 
and well elucidated in certain dermatologic conditions, such 
as atopic dermatitis and urticaria, whereas the true impact 
of itch in other diseases such as psoriasis has only been 
recently investigated (3). Autoimmune connective tissue 
diseases (ACTDs) represent various immune dysregulation-
related multisystemic disorders with heterogeneous but 
overlapping clinical manifestations, and frequently involve 
the skin. Cutaneous ACTDs, including lupus erythematosus 
(LE), dermatomyositis, Sjögren syndrome (SS), morphea, 
and systemic sclerosis (SSc), are no exceptions to having 
pruritus as one of the prominent symptoms. Among the 
reported patients with ACTDs, regardless of the diagnosis, 
57% complained of pruritus during the initial visit (4). Skin 

symptoms significantly affect the patients’ quality of life 
(QOL), and pruritus substantially contribute to the impact (5).  
However, pruritus has not been well described either 
qualitatively or quantitatively in ACTDs, and remains a 
nettlesome puzzle to both patients and physicians. This 
review will address the prevalence, currently suggested 
pathogenesis, and potential treatment of itch in various 
ACTDs of the skin.

Dermatomyositis

Dermatomyositis is by far the most conspicuously 
pruritus-affected ACTD, even more than other common 
inflammatory skin disorders such as atopic dermatitis 
or psoriasis, and other ACTDs such as LE (6-10). The 
prevalence of itch in dermatomyositis is usually reported 
to be higher than 50%, varying depending on the study 
population (11,12). In a study cohort of 191 patients, 
more than 90% of the patients had pruritus and 50.8% 
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had moderate-to-severe itch, and the itch severity was 
correlated with increased cutaneous severity independent 
of muscle involvement (13). Pruritus in dermatomyositis 
was reported to be persistent from the time of diagnosis, 
even when muscle involvement was under control (4). 
Pruritus is commonly located on the arms and trunk, 
face, and scalp, consistent with the typical location of skin 
involvement in dermatomyositis. Pruritus on the scalp is 
more persistent and recurrent, possibly owing to greater 
exposure to the sun and difficulties in topical application 
of medication. Pruritus was reported to be less frequent 
in juvenile dermatomyositis than in the adult population 
(38%) (14). In dermatomyositis, QOL impairment is 
greater than in other skin conditions including psoriasis 
and atopic dermatitis, and better QOL is associated with 
improved itch and skin symptoms (5,15). In a study using 
a 100-mm visual analog scale (VAS) questionnaire, most 
patients had noticeable pruritus with a mean score of 
>50 on the VAS, and a mean of 44.6 was found for the 
effect on daily life (16). Considering its high prevalence 
and severity in dermatomyositis, several classification 
criteria for amyopathic dermatomyositis include pruritus 
as a component (7,8). In the absence of typical muscle 
symptoms, intense pruritus can cause the misdiagnosis 
of amyopathic dermatomyositis as other inflammatory or 
allergic diseases; thus, clinicians need to be aware of the 
importance of pruritus in dermatomyositis (17).

Little is known about the pathogenesis of itch in 
dermatomyositis. One potential mediator is interleukin 
(IL)-31, which has been implicated in pruritus associated 
with various pruritic skin diseases, such as atopic dermatitis, 
prurigo nodularis, and cutaneous T-cell lymphoma (18,19). 
Skin IL-31 and its receptor, IL-31 receptor alpha, were 
significantly upregulated in dermatomyositis, and IL-31 
mRNA expression was positively correlated with the VAS 
itch score (r=0.67), indicating that IL-31 may play a role 
in the pathogenesis of dermatomyositis-related pruritus. 
CD4+ T cells were the most abundant IL-31-producing 
cell type, whereas other cell types expressing CD8, CD68, 
CD11b, or CD11c were also found to secrete IL-31 in 
dermatomyositis (13).

Small fiber neuropathies (SFNs) are another suggested 
mechanism for the itch in dermatomyositis. SFNs are a 
recently described disease set of small nerve fibers and a 
major cause of neuropathic itch (20). As small nerve fibers 
are abundant in the skin and mucosa, clinical symptoms of 
SFNs, including autonomic symptoms such as red or white 
skin discoloration and sensory symptoms such as pruritus, 

burning, or tingling, are frequently found in the skin. With 
reduced intraepidermal nerve fiber density being a major 
diagnostic criterion of SFNs, these diseases are implicated 
in various skin disorders that feature intractable pruritus, 
including prurigo nodularis and nummular eczema (21-24). 
Interestingly, significantly reduced epidermal nerve fiber 
density with abnormal morphology and complex cluster has 
been found in lesional biopsy of the treatment-refractory 
itchy scalp of a patient with dermatomyositis (25). Although 
this finding has not been re-confirmed in a larger number 
of patients, further mechanistic studies would be necessary 
to find the true meaning of SFNs in dermatomyositis.

Comorbidities of dermatomyositis can also contribute 
to pruritus in dermatomyositis. Adult dermatomyositis 
frequently accompanies  malignancy,  and chronic 
pruritus could be an initial sign of malignancy. Thus, 
paraneoplastic itch should be considered in adult patients 
with dermatomyositis, particularly in those with clinical 
symptoms suggestive of malignancy (11,26).

Currently, there is no gold standard for managing the 
incessant pruritus in dermatomyositis. The co-localization of 
itch and skin inflammatory lesions suggests an inflammatory 
cause of pruritus, thus warranting immunosuppressives as 
pruritus-targeting therapies. However, conventional anti-
inflammatory regimens for dermatomyositis occasionally 
show unsatisfactory results, particularly for pruritus on the 
scalp. The treatments with reported anecdotal successes 
include apremilast for severe scalp pruritus (27), dapsone for 
itchy poikilodermatous eruption in dermatomyositis (28), 
high-dose intravenous immunoglobulin for pruritic skin 
lesion of malignancy-associated dermatomyositis (29), and 
low-dose naltrexone for pruritus and burning of the scalp (30).

R e c e n t l y ,  l e n a b a s u m ,  a  s y n t h e t i c ,  n o n -
immunosuppress ive ,  non-psychoact ive  se lec t ive 
cannabinoid receptor type 2 agonist, has been shown 
to have acceptable safety and tolerability and improved 
efficacy in a phase 2 trial (NCT02466243) and open-label 
extension study in patients with dermatomyositis with 
refractory, skin-predominant involvement (31). Lenabasum 
significantly downregulated IL-31 from CpG-stimulated 
peripheral blood mononuclear cells, implying its potential 
role in controlling pruritus in dermatomyositis (13). 
This cannabinoid has also been shown to reduce other 
inflammatory cytokines, such as tumor necrosis factor-α, 
type I interferons, and IL-4, in dermatomyositis in vitro 
(13,32). A phase 3 multicenter clinical trial evaluating the 
efficacy and safety of lenabasum in dermatomyositis is 
ongoing (33).
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Cutaneous lupus erythematosus (CLE)

In contrast to dermatomyositis, pruritus in CLE has limited 
and controversial data. Pruritus is usually considered less 
frequent and less severe in CLE than in dermatomyositis 
(4,9). The median pruritus VAS score was reported to 
be appreciably higher in dermatomyositis than in CLE 
(3.8 vs. 2.0) (P<0.0001) (9). In an observational study 
analyzing the correlation of change in the CLE Disease 
Area and Severity Index (CLASI) score with the change in 
patients’ assessments of pain and pruritus after therapy, the 
correlation of CLASI score with the patients’ assessment of 
itch was only moderate (34). Itch was not present in every 
patient, and some patients developed pruritus regardless 
of the skin condition and treatment. However, when 
pruritus was evaluated in systemic LE with skin symptoms, 
the overall median VAS score for pruritus was 6 (range, 
0–9) (35). The pruritus score did not differ depending on 
the CLE lesion types, which were classified into specific 
and nonspecific according to the presence of LE-specific 
histologic features. In the group with specific lesions, 
pruritus and the CLASI activity score were correlated 
(τ=0.57, P=0.01), although the overall pruritus score did not 
correlate with the QOL evaluated using the Dermatology 
Life Quality Index (DLQI) or the CLASI activity score.

However, patients with CLE also suffer from pruritus. In 
a retrospective study, pruritus in lupus was closely related 
to skin disease activity, and pruritus was associated with 
disease flare and sun exposure in 45% (4). The severity of 
itch was mainly mild (45%) to moderate (54%). In a recent 
multinational multicenter cross-sectional study, pruritus 
was present in 75% of patients with CLE, and was most 
frequent in acute CLE (82.1%) followed by chronic CLE 
(78.8%) (36). On the basis of the numerical rating scale, the 
severity of itch was mostly in the mild category (62.1%).

S t u d i e s  e v a l u a t i n g  t h e  t h e r a p e u t i c  e f f i c a c y 
against pruritus in CLE are surprisingly scarce. As 
immunosuppression is the mainstay treatment for CLE 
to reduce inflammation, it can also aid in decreasing 
pruritus (37). Topical agents, including corticosteroids 
and calcineurin inhibitors, and antimalarials, are the 
most commonly used treatments, although some patients 
with more severe disease need systemic treatment with 
oral corticosteroids or steroid-sparing agents, such as 
methotrexate, mycopheolate mofetil, azathioprine, and 
thalidomide. However, more studies are required to 
measure the actual effect of the treatments for controlling 
pruritus in CLE.

SSc 

Abnormal fibrosis of the skin and internal organs with 
vasculopathy characterizes SSc. The Canadian Scleroderma 
Research Group reported that more than 40% of patients 
with SSc complained of pruritus, and patients with pruritus 
had more severe skin disease, worse respiratory symptoms, 
and greater gastrointestinal tract involvements (38,39). A 
questionnaire-based study from France reported a higher 
prevalence of pruritus (62%) in patients with SSc (40). 
Pruritus was worsened by fatigue, stress, xerosis, and specific 
clothing materials, whereas rest, sleep, hot water, and hot 
ambient temperature were slightly helpful in alleviating 
pruritus. About 40% of patients with pruritus had pruritus 
on the skin affected by SSc, most commonly on the head, 
followed by the back and the upper and lower extremities. 
The urge to scratch, pruritus-induced burning, or stinging 
were the pruritus-associated symptoms with the greatest 
impact on the QOL. In another study on chronic pruritus 
in SSc, chronic itch was present in 56.7% of the patients 
with SSc (41). Chronic itch was considerably associated with 
skin dryness, and the back was the most commonly affected 
location, followed by the arms and scalp. The patients 
described their pruritus as prickling, painful, burning, and 
stinging. Itch was not significantly associated with the 
presence of autoantibodies, such as anti-nuclear antibodies, 
anti-Scl-70 antibodies, and anti-centromere antibodies 
(ACAs). It was also not related to the involvement of 
internal organs, including the lung, kidney, gastrointestinal 
system, or joints. Pruritus also compromises the functioning 
of patients with SSc, both mentally and physically (42-44).  
Those with more severe pain and itch are more likely 
to experience greater depressive symptoms, sleep 
problems and fatigue, and overall disability problems (44).  
The severity of pruritus has also been reported to be 
independently associated with greater sleep disturbance, 
along with the number of gastrointestinal symptoms and 
the pain severity (45).

The pathogenesis of pruritus in SSc is still not clearly 
identified. Pruritus is not specifically associated with a 
particular immunological profile, whereas the autoimmune 
status has been associated with the characteristics of 
pruritus in SSc. The presence of ACA has been reported to 
be associated with the duration, location, and appearance 
order of pruritus against skin symptoms (46). In that study, 
ACA+ patients had a longer period of pruritus than the 
ACA– subgroup, and pruritus predominantly occurred 
in nonsclerotic areas (82.4%). Conversely, sclerotic areas 
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(63.2%) were more greatly affected by pruritus in ACA– 
patients. In the ACA+ subgroup, pruritus occurred before 
SSc in 17.6%, pruritus and skin sclerosis concomitantly 
appeared in 47.1%, and pruritus and skin sclerosis appeared 
in subsequent order in 35.3% of the cases. Conversely, 
in the ACA– subgroup, both events were predominantly 
concomitant in 84.2% of the cases.

The endocannabinoid system is another possible 
intervening system for pruritus in SSc. Endocannabinoids 
originally drew attention in SSc for their potential anti-
fibrotic effects. The cannabinoid receptor CB2 has been 
demonstrated to exert anti-fibrotic effects in experimental 
dermal fibrosis (47). In that study, CB2 knockout mice 
or wild-type mice treated with a CB2 antagonist were 
more susceptible to bleomycin-induced dermal fibrosis 
than controls, and their dermal thickness and leukocyte 
counts in lesional skin were significantly increased, 
which were decreased by treatment with a CB2 agonist. 
Interestingly, the endocannabinoid system is important in 
central and peripheral processing of skin-originated pain 
and itch. Synthetic cannabinoid receptor agonists and/
or endocannabinoids exhibit potent analgesic effects by 
activating not only cannabinoid receptors but also possibly 
other receptors, such as TRPV1, in sensory neurons and 
inflammatory cells (48-50). They are believed to suppress 
the release of pruritogenic substances and to inhibit the 
transmission of signals in the nervous system.

Various pruritogens, including lysophosphatidic acid 
(LPA), have been vaguely linked to pruritus in SSc. 
Increased LPA near unmyelinated nerve endings has been 
suggested to cause itch, and LPA has been reported to 
be elevated in SSc (51-53). As patients often experience 
pruritus associated with neuropathic symptoms, nerve fiber 
damage may also contribute to the itch in SSc (40).

Considering that SSc features irreversible damage to 
the normal adnexal structures as well as the underlying 
inflammation, immunosuppressive and anti-inflammatory 
agents may not be sufficient to relieve pruritus in SSc (41). 
As expected, it is also refractory to anti-histamines, the most 
commonly used medication for controlling pruritus (51). In 
a double-blind, randomized controlled trial of ketotifen in 
early diffuse SSc based on the potential role of mast cells in 
fibrosis of SSc, pruritus (evaluated using a four-point scale, 
0–3) tended to improve more in patients who took ketotifen 
(2.8±1.1 at baseline to 1.5±1.5 at week 24) than in those 
who took placebo (1.9±1.4 to 1.3±1.8), although statistical 
significance was not reported (54). Only one case series has 
evaluated the therapeutic efficacy for pruritus in SSc, and 

low-dose naltrexone was suggested as a tolerable option (51). 
Among three patients with itchy SSc, two patients reported 
complete resolution of pruritus after low-dose naltrexone 
and the third patient also reported improvement of pruritus 
according to a 10-point faces scale. Given the associated 
neuropathic symptoms, exploring the therapeutic potential 
of neuroactive medications for controlling neuropathic itch, 
such as gabapentin or pregabalin, is warranted.

Morphea

Morphea is clinically distinct from SSc, manifesting as 
localized plaques limited to the skin without systemic 
invo lvement ;  however,  i t  i s  h i s topatho log ica l ly 
indistinguishable from SSc featuring sclerotic dermis. 
However, the itch in morphea is much less vigorously 
studied. In a morphea cohort, 78.3% of the patients 
reported at least one symptom, most commonly itch 
followed by pain (55). In another cross-sectional study, 46% 
of the subjects reported itchy or painful skin (56).

Pruritus is associated with impairment in skin-specific 
and global health-related QOL (HRQOL), and negatively 
affects QOL both in adults and children (55,57). Itchy 
or painful skin (46%) and clothing issues (43%) were the 
most commonly reported problems in a study using the  
DLQI (56). Pain and itch were found to be even stronger 
correlates of HRQOL than the location of lesions in 
cosmetically or functionally sensitive sites (57). Itch was also 
significantly correlated with lesion activity, suggesting that 
pruritus may be a marker of active disease (55,57).

As the pathogenesis of pruritus in morphea is still 
elusive, efforts to control morphea-specific pruritus are 
also sparse. In a previous study, phototherapy significantly 
decreased the VAS itch score with medium-dose ultraviolet 
(UV)-A1, but not with low-dose UVA1 and narrow-band 
UVB (58). In another study, although the effect on pruritus 
was not specifically measured, medium- to high-dose 
UVA1 phototherapy was effective in reducing the clinical 
score of morphea, based on body surface area, erythema, 
induration, sclerosis, pigmentation, and symptoms of pain 
or pruritus (59).

SS 

The major skin symptoms of SS include dry skin, eyelid 
dermatitis, angular cheilitis, annular erythema, and  
vasculitis (60). The absence of an associated disease defines 
primary SS, whereas its presence indicates secondary SS. 
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An Italian group reported that pruritus was common in 
both primary SS (41.9%) and secondary SS (38.3%) (60). 
In another cohort of primary SS, chronic pruritus with a 
mean duration of 74.4 months was present in 53% of the  
subjects (61). The mean VAS itch scale was 7.7, and xerosis 
was more common in itchy patients (90%) than in non-itchy 
patients (44%). Itch was most common on the shin (90%), 
followed by the back (80%) and forearm (70%). The most 
common aggravating factors were xerosis (70%) and hot 
water (50%). The patients reported that the itch was more 
severe in the evening and during the summer. In that study, 
QOL was significantly affected by pruritus, proportionate 
to the severity of itch. The impact was profound in the 
emotional domain of the ItchyQoL, in which the effect 
of itch on the QOL is analyzed in the three domains of 
symptoms, functional limitations, and emotions related to 
itch (62). The patients reported that the itch was worsened 
by temperature or seasonal changes, resulting in the need 
to scratch (61). However, their pruritus was independent of 
liver dysfunction or cholestasis, a common systemic cause of 
pruritus (63).

The mechanism of itch in SS is not well understood; 
however, dry skin, which is a common cause of chronic itch 
in other dermatologic conditions such as atopic dermatitis 
or elderly skin, is also a main characteristic of SS (60,64). 
Patients’ self-reports of dryness-induced worsening of 
pruritus also support the role of xerosis in SS-associated 
pruritus. Meanwhile, the reason why itch intensifies during 
the summer, when dry skin usually improves, has been 
suggested to be associated with sweat gland destruction 
found in SS, because anhidrotic patients tend to experience 
pruritus along with heat (61).

Another noteworthy link is concurrent primary biliary 
cirrhosis (PBC) (65,66). Dry eyes and dry mouth, which are 
the most common symptoms of SS, are similarly common 
in patients with PBC (67). Several studies have shown 
an association between PBC and SS, with reported SS 
prevalence of about 34% in PBC (65). Pruritus and fatigue 
are the most common symptoms of PBC, both independent 
of disease severity (68). Although ursodeoxycholic acid 
is the essential treatment for all patients with PBC, this 
treatment does not affect the symptoms of fatigue and 
pruritus.

Unfortunately, there has been no specific therapeutic 
approach to improve HRQOL in an adequately powered 
double-blind, placebo-controlled randomized controlled 
trial (69). The lack of response of pruritus in SS to 
immunosuppressives suggests that pruritus may be more 

related to disease-related damage than to inflammation; 
thus, alternative therapeutics, such as neuromodulators, 
may be necessary (4). SS has been implicated as a rare 
cause of brachial and lumbosacral plexopathies, as well 
as ganglionopathy, implying that itch in SS may have a 
neuropathic etiology (70,71).

Antimalarial medication-induced pruritus

Another factor that should not be overlooked is drug-
related pruritus, particularly when the underlying disease 
is well controlled but patients still complain of refractory 
pruritus. Antimalarials remain a mainstay treatment for 
ACTDs, particularly LE, thanks to their anti-inflammatory 
effects and low adverse effect profile (72). However, in a 
review of 209 patients receiving antimalarial treatment, 
xerosis followed by hyperpigmentation and pruritus were 
frequently observed, although the prevalence of pruritus 
was not statistically significant (P<0.39) compared with 
the control group (73). In a case report, pruritus had a 
strong temporal association with the hydroxychloroquine 
challenge (74). In addition to non-triggered itch, aquagenic 
itch has been reported in association with antimalarials (75).  
Interestingly, antimalarial-associated pruritus seems to 
vary depending on the specific drug types. In some cases, 
switching from one antimalarial to another can reduce or 
eliminate the adverse effects. Adverse cutaneous reactions 
to hydroxychloroquine are more common in patients with 
dermatomyositis than in those with cutaneous lupus (76). 
Pruritus is a major adverse effect of chloroquine use and is 
an important cause of noncompliance, especially in Africans 
compared with Caucasians (77). It has been shown that 
chloroquine stimulates the itch nerves by activating the G 
protein-coupled receptor Mrgpr, expressed exclusively in 
peripheral sensory neurons (78). Mrgpr genes are highly 
polymorphic, which underlies the ethnic variation in 
chloroquine-induced itch.

Conclusions

Pruritus is common in ACTDs with various prevalence 
rates, characteristics, and mechanisms depending on the 
disease types. For some diseases in which itch is strongly 
correlated with disease activity and severity, including 
dermatomyositis, increased itch could also indicate a disease 
flare. The extensive impact of pruritus on the patients’ QOL 
and functioning warrants more targeted and individualized 
approaches against pruritus in ACTDs.
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