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Abstract Cutaneous lupus erythematosus (CLE) includes

a broad range of dermatologic manifestations, which may

or may not be associated with systemic disease. Recent

studies in this area continue to shape our understanding of

this disease and treatment options. Epidemiologic studies

have found an incidence of CLE of 4.30 per 100,000,

which approaches similar analysis for systemic lupus ery-

thematosus (SLE). Although there have been extensive

efforts to define SLE, the classification of CLE and its

subgroups remains a challenge. Currently, diagnosis relies

on clinical and laboratory findings as well as skin histol-

ogy. The Cutaneous Lupus Area and Severity IndexTM

(CLASITM) is a validated measure of disease activity and

damage. CLE pathogenesis is multifactorial and includes

genetic contributions as well as effects of ultraviolet (UV)

light. Immune dysregulation and aberrant cell signaling

pathways through cytokine cascades are also implicated.

Patient education and avoidance of triggers are key to

disease prevention. Antimalarials and topical steroids

continue to be the standard of care; however, immuno-

suppressants, thalidomide analogs and monoclonal anti-

bodies are possible systemic therapies for the treatment of

recalcitrant disease.

Key Points

A Delphi project to define cutaneous lupus

erythematosus is underway.

Pathogenesis is multifactorial, with key contributions

from genetics, environmental triggers and immune

dysregulation.

Certain monoclonal antibodies and thalidomide

analogs are promising new therapies.

1 Introduction

Lupus erythematosus (LE) is an autoimmune disease with a

variety of clinical manifestations ranging from multi-organ

system involvement [systemic lupus erythematosus (SLE)]

to limited cutaneous disease. Dermatologic findings are

often an early sign of LE and are a manifestation of the

disease in a majority of patients. While LE pathogenesis is

not fully understood, it is a multifactorial disorder with

genetic and environmental contributions, leading to immune

activation. LE associated skin lesions show varied expres-

sion, leading to the broad classification as LE specific and LE

nonspecific [1]. The latter include vascular changes such as

livedo reticularis, periungual telangiectasias, Raynaud’s

phenomenon, erythema multiforme, and calcinosis cutis,

findings usually associated with SLE but also seenwith other

disorders. LE-specific lesions refer to the subtypes of cuta-

neous lupus erythematosus (CLE) that are grouped on the

basis of histology, duration of lesions, laboratory abnor-

malities, and clinical findings. These are grouped into acute

cutaneous LE (ACLE), subacute cutaneous LE (SCLE)
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(Fig. 1), and chronic cutaneous LE (CCLE), which includes

discoid LE (DLE) (Fig. 2) and LE profundus (LEP), chil-

blain LE (CHLE), and LE tumidus (LET).

CLE may result in significant disfigurement and dis-

comfort, leading to poor quality of life. Avoidance of

triggers such as significant sun exposure is key to pre-

venting symptoms. Treatment with topical steroids may be

sufficient for mild disease. Oral antimalarials are the

standard of care for more severe presentations. If these do

not work or if the disease is more aggressive, the use of

other immunomodulatory and immunosuppressant thera-

pies, as well as biologic therapies, are possible alternatives.

2 Epidemiology

The annual incidence of SLE is approximately 1–10 per

100,000, and the prevalence of SLE is approximately

5.8–130 per 100,000 [2, 3]. These estimates vary based on

the sex, race, age, and ethnicity of the population. Although

SLE epidemiology has been relatively well studied in a

variety of worldwide populations, there is a lack of

knowledge about CLE. Within the population of Olmsted

County, Minnesota, from 1965 to 2005 the incidence of

CLE was 4.30 per 100,000, with a female predominance

and an average age of onset of 48.5 years [4]. Subsequent

studies in Sweden largely support these data [5]. In a more

recent examination of the same population from 1993 to

2005, a direct epidemiologic comparison was performed

between SLE and CLE and found that the incidence of SLE

was similar to that of CLE (2.9 per 100,000 and 4.2 per

100,000, respectively, P = 0.10). CLE was three times

more common than SLE in men [6]. However, it is

important to note that the populations studied, both in

Minnesota and Sweden, are predominantly white and

located in the upper latitudes of the globe. The expression

of SLE is influenced by race, particularly affecting African-

American and Asian populations [7–9]. Given this and the

known photosensitivity of CLE subtypes, further epi-

demiologic studies with a more racially diverse population

in varied locales would be valuable.

3 CLE Subtype Classification

The American College of Rheumatology (ACR) initially

established the criteria for the classification of SLE, and

these were last revised in 1997. These criteria consist of 11

clinical and laboratory components, four of which must be

met to diagnose SLE. The dermatology community has

raised concerns about the ACR criteria over the lack of

specificity and the large number of skin criteria. In par-

ticular, four criteria designate mucocutaneous involvement

(malar rash, discoid lesions, photosensitivity, and oral

ulcers), and these can potentially be used to diagnose SLE

in patients with skin disease [10]. In 2012, the Systemic

Lupus International Collaborating Clinics (SLICC) under-

took a revision of the ACR criteria to address these and

other concerns. Meant to be more clinically relevant, they

proposed SLE classification criteria based on fulfilling at

least four criteria as well, with at least one immunologic

and one clinical, also making an allowance for proven

lupus nephritis in the presence of antinuclear antibodies

(ANAs) or anti-double-stranded DNA (anti-dsDNA) anti-

bodies [11]. Of the clinical criteria, four are mucocuta-

neous; however, malar rash and photosensitivity are

grouped together under the acute cutaneous criterion, and

nonscarring alopecia is a new, separate category. The

SLICC criteria are more sensitive than the ACR criteria but

less specific, and although fewer patients were misclassi-

fied using the SLICC versus the ACR criteria, the differ-

ence between the two was not statistically significant [11].

Fig. 1 Subacute cutaneous lupus erythematous lesions with papu-

losquamous plaques on the upper back, some of which have

associated white scale. Note the photodistribution

Fig. 2 Discoid lupus erythematosus lesion with erythema and

hyperkeratosis with hypopigmentation and hyperpigmentation at the

periphery
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Currently, both the ACR and SLICC criteria are used to

classify SLE, and the choice is ultimately based on user

preference.

While the definition of SLE has been extensively stud-

ied, systematic work to define CLE is just beginning. In

1981, Gilliam and Sontheimer posed a schema to organize

LE lesions mainly on the basis of clinical appearance,

grouping lesions as CCLE, SCLE, and ACLE [1]. Within

these subgroups, there are general commonalties in the

duration of lesions, histology, and laboratory findings. To

date there is no uniform CLE definition despite several

proposals by the LE community. In 2013, the 3rd Inter-

national Meeting on Cutaneous Lupus Erythematosus

(ICCLE) was held to develop a process to achieve con-

sensus of uniform definitions, diagnostic criteria, and

classification of CLE. Out of this meeting came the deci-

sion to employ the Delphi consensus method as a means of

developing a classification scheme [12]. In a follow-up to

the ICCLE, a ‘‘pre-Delphi’’ questionnaire evaluated by

experts in the field found a consensus that there is a need

for a new CLE definition and current schemes are inade-

quate for communication and prognostic information [13].

A formal Delphi process is currently underway, with a

focus on initially characterizing DLE.

4 Diagnosis and Assessment

The diagnosis of CLE is based on clinical and laboratory

findings as well as histologic assessment of skin biopsy

specimens. Cutaneous histopathology is similar between

LE subtypes. Histologic features include interface der-

matitis with a mononuclear cellular infiltrate at the der-

moepidermal junction (DEJ), and perivascular and

periadnexal inflammation. More pronounced dermal edema

and epidermal atrophy may be notice in SCLE specimens,

while DLE may demonstrate more follicular plugging and

inflammation that extends in the dermis (Fig. 3). All forms

of LE may show a deposition of immunoglobulin (usually

IgG) and complement components (usually C3) at the DEJ

of lesional skin. Histopathology and immunopathology

may be helpful in the diagnosis of LE but have little utility

in determining clinical subtype [14].

Since SLE may initially present with cutaneous mani-

festations, all patients presenting with CLE should be

evaluated for systemic involvement. This includes a full

history, review of systems and physical exam, as well as

laboratory testing. A complete blood count, liver function

tests, measurements of renal function, and urinalysis are

appropriate. Serologic assessment of autoantibodies should

also be performed. ANAs are not specific for SLE, but

higher titers (C1:320) are more suggestive of SLE over

CLE [15]. Anti-dsDNA and anti-Smith (anti-Sm) are

highly specific for SLE, but are present in about 70 and

25 % of patients, respectively. Anti-La (SSB) and anti-Ro

(SSA) may also be present with SLE, although less specific

[16]. The frequency of antiphospholipid antibodies is

between 25 and 61 % in SLE [17] and 5.8 and 68 % in

CLE [18]. Further work-up should be performed in LE

patients with livedo reticularis or signs of thrombosis (i.e.,

stroke, recurrent miscarriage, deep venous thrombosis) to

include the dilute Russell viper venom test, lupus antico-

agulant-sensitive partial thromboplastin time, anti-cardi-

olipin IgG and IgM antibodies, and b2-glycoprotein I IgG

and IgM antibodies, noting that the presence of IgG is more

indicative of antiphospholipid syndrome.

A comprehensive skin examination performed during

flares as well as at regular intervals is key to the assessment

of disease progression and damage. Although several dis-

ease scoring methods such as the Systemic Lupus Erythe-

matosus Disease Activity Index (SLEDAI) and British Isles

Lupus Assessment Group (BILAG) index have been used

to evaluate disease in SLE patients, they lack the sensitivity

necessary for the skin evaluation of disease activity within

the subtypes of CLE. Accordingly, various tools have been

proposed to aid clinicians and researchers in specifically

assessing cutaneous disease. Developed in 2005, the

Cutaneous Lupus Area and Severity IndexTM (CLASITM) is

a tool used to specifically measure disease activity and

damage [19]. This tool takes into account anatomical

location and lesional morphology and has been validated

for use by both dermatologists and rheumatologists, pro-

viding an efficient means of disease measurement for use in

a busy clinical setting [20]. Further studies on the CLA-

SITM have shown it to be a valuable means to characterize

disease severity and identify clinical improvement and

Fig. 3 Discoid lupus erythematosus. This scanning view shows an

atrophic epidermis, vacuolar change, hyperkeratosis, follicular plug-

ging, and a perivascular and periadnexal chronic inflammatory cell

infiltrate. H & E, 910
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responsive to biomarkers of disease pathogenesis [21–23].

Importantly, this index is useful as a disease-related,

quality-of-life indicator and is also consistent with patient-

reported assessments of body image and health status [24,

25]. The CLASITM remains an effective instrument across

different ethnic populations, including in the assessment of

cutaneous disease-related activity and damage within

Indian patients as well as in quality-of-life measures in

Japanese patients [26, 27]. The CLASITM is also a reliable

indicator of treatment responsiveness, with a 4-point or

20 % decrease in CLASITM activity score being a specific

criterion for classifying patients as responders or nonre-

sponders [21]. The CLASITM is currently used in almost all

international studies that want to evaluate cutaneous lupus.

Other tools have not been fully validated [28, 29], present

problems with difficult parameters to ascertain by derma-

tologists, let alone rheumatologists, such as differentiating

infiltration versus hypertrophy, subcutaneous nodules, and

surface area [28], and present limitations with the scope of

disease measured [28, 29].

5 Pathogenesis

CLE pathogenesis is a multifactorial process that includes

contributions from genetics, environmental triggers, and

innate and adaptive immune response. The mechanism is

not fully elucidated, but increasing evidence points towards

the involvement of ultraviolet (UV) irradiation, alteration

of cells and their contents, T cell dysregulation, B cell

defects and autoantibody generation, dendritic cell (DC)

activation, and chemokine and cytokine imbalances [30].

5.1 Genetics

Earlier genetic studies have established human leukocyte

antigen (HLA) associations with CLE subtypes; specifi-

cally, the HLA B8, DR3, DQA1, and DRB1. HLA DR3

and DR2 haplotypes are associated with positive anti-Ro/

SSA autoantibodies and SCLE, while certain alleles of

HLA DQA1 and DRB1 appear to be associated with DLE

[31, 32]. More recent research has focused on genes out-

side the major histocompatibility (MHC) region. Using

single nucleotide polymorphisms (SNPs), a panel of genes

with strong susceptibility to SLE were applied to plasma

samples from DLE and SCLE patients [33]. Tyrosine

kinase 2 (TYK2), interferon regulatory factor 5 (IRF5), and

cytotoxic T-lymphocyte-associated protein 4 (CTLA4) are

associated with CLE. Specifically, TYK2, a Janus kinase

that binds to the interferon (IFN)-a receptor 1 and is

involved in cytokine signaling, is associated with DLE.

However, clinical characteristics were not significantly

associated with specific genotypes of TYK2 or IRF5.

Familial CHLE is a genodermatosis with an autosomal

dominant transmission and has been mapped to chromo-

some 3p [34]. Underlying the disease is a missense muta-

tion in the TREX1 gene, which encodes an exonuclease that

breaks down single-stranded or mispaired dsDNA. TREX1

is important in the caspase-independent apoptotic pathway,

specifically, granzyme A-mediated cell death [35]. Regu-

lated cell death is important for self-tolerance and may lead

to autoreactive immune cells.

ITGAM encodes for the cell surface receptor for multiple

ligands that are expressed on key immune cells such as

neutrophils, macrophages, and DCs. Polymorphisms at this

locus present a greater risk for DLE compared with SLE;

the risk of DLE is independent of systemic involvement

[36]. Defects in the ITGAM pathway may predispose

patients to DLE through impaired phagocytosis, leukocyte

trafficking, or immune suppression in UV-exposed skin.

5.2 The Role of UV Light

UV exposure is a common trigger for CLE, and photo-

sensitivity is an established ACR criterion to diagnose

SLE. UV light induces cytokine release and apoptosis in

the skin.

5.2.1 Apoptosis

Apoptosis is a normal part of the cell cycle; however, UV

light has been shown to cause keratinocyte apoptosis via

pathways such as the generation of reactive oxygen spe-

cies, DNA damage, and activation of Fas and FasL [37].

One study found elevated levels of apoptotic keratinocytes

in UV-exposed skin within the stratum granulosum in CLE

patients, as well as increased apoptotic cells in non-lesional

skin. They noted that apoptotic cells continued to accu-

mulate up to 70 h after UV exposure. This may be due to

accumulation secondary to abnormal clearance of apoptotic

cells, leading to necrosis, inflammation, and an autoim-

mune response [38]. Another study using UVB in SLE

patients did not find a significant difference in apoptosis

induction, clearance rate of apoptotic cells, or secondary

necrosis in tested skin compared with healthy controls;

however, there was a noted influx of macrophages and

inflammatory lesions in the vicinity of apoptotic cells.

These discordant results may be due to differences in

technique. The authors believe this may represent an

inflammatory clearance of apoptotic cells [39].

5.2.2 Cytokines and Immune Cells

Skin infiltration by leukocytes and other immune cells in

response to UV light is key to the development of CLE

lesions. UV radiation facilitates the production and release
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of cytokines and chemokines that stimulate inflammation

and recruitment of immune cells. UVB radiation causes

tumor necrosis factor (TNF)-a release from keratinocytes

and dermal fibroblasts. There is a synergistic role between

interleukin (IL)-1 and UVB radiation, leading to increased

TNF-a in keratinocytes. This leads to the cytokine-induced

inflammatory cascade that eventually contributes to CLE

lesions [40].

5.2.3 Photoprovocation

Since the 1960s, photoprovocation has been studied to

better evaluate photosensitivity in LE [41]. More recently

in 2011, a multicenter European study evaluated a stan-

dardized photoprovocation protocol using UVA and UVB

irradiation in 47 patients with various CLE subtypes [42].

About half of the CLE patients and none of the healthy

controls responded to photoprovocation testing with indu-

cible lesions consistent with LE type histopathology. In a

larger, retrospective study using the standardized photo-

provocation protocol in 431 CLE patients, more than 60 %

expressed positive photoprovocation and also demonstrated

that photosensitivity may vary over the course of the dis-

ease [43]. Recent work aimed at identifying biomarkers in

skin and blood samples of photoprovoked CLE subjects

found a specific plasma peptide signature including beta 2-

microglobulin, human beta-defensin-1, CD99-derived

peptides, polymeric immunoglobulin receptor, and

immunoglobulin kappa light chains [44]. Furthermore,

there was a marked increase of beta 2-microglobulin,

which is essential for MHC class I expression and antigen

presentation, in the UV-induced lesional samples. Further

studies in this area may help lead to predictors of photo-

sensitivity while providing further insight into CLE

pathogenesis.

5.3 Autoantibodies

Various autoantibodies are associated with LE, as descri-

bed previously, but their role in CLE pathogenesis is

unclear. Recent work has focused on understanding their

association with CLE subtypes and clinical manifestations.

Anti-Ro/SSA antibodies were detected in 72.1 % of

patients with SCLE, 47.4 % of patients with ACLE, and

22 % of patients with DLE. Anti-La/SSB antibodies were

detected in 36.2 % of patients with SCLE, 27.5 % of

patients with ACLE, and 7.0 % of patients with DLE [45].

Other studies have explored the role of antibodies as

prognostic indicators. Cluster analysis in a mostly Chinese

SLE population showed discoid rash, photosensitivity, and

hematologic involvement are associated with anti-Ro/SSA

and anti-La/SSB autoantibodies, while malar rash, oral

ulcers, arthritis, and serositis are associated with anti-Sm,

anti-ribonuclear protein (anti-RNP) and antiphospholipid

(anti-PL) antibodies. Solely, anti-dsDNA is associated with

renal involvement [46]. In another study performed in a

mostly Caucasian population of SLE patients, anti-Sm

antibodies were associated with discoid rash and photo-

sensitivity, anti-U1RNP antibodies were associated with

Raynaud’s and malar rash, and anti-Ro/SSA antibodies

were associated with malar rash, oral ulcers, xerostomia,

xerophthalmia, and the presence of rheumatoid factor [47].

Discrepancies between these studies could be related to

differences in analysis and/or ethnic backgrounds, and

further studies are needed to better elucidate the role of

autoantibodies.

5.4 The Role of Signaling Molecules

5.4.1 Apoptotic Signaling

Recent work has shown that CLE lesions highly express

Fas (CD95), a cell surface death receptor that mediates the

extrinsic apoptotic pathway. TNF-related apoptosis-induc-

ing ligand (TRAIL), a pro-apoptotic protein, is expressed

by keratinocytes strongly expressed in the skin and the

blood of patients with CLE. Similarly TRAIL-R1, the

keratinocyte receptor that mediates TRAIL apoptosis, is

also enriched, while TRAIL-R4, a TRAIL receptor with

anti-apoptotic properties, appears to be decreased. IFN-a
strongly induces TRAIL expression [48, 49].

5.4.2 IL-18

IL-18 is a proinflammatory cytokine within the IL-1

superfamily. In vitro it stimulates IFN-c and TNF-a
expression and induces the production of chemokines

which promote the infiltration of type 1 T cells [50]. CLE

patients express high levels of the IL-18 receptor on cell

surfaces in response to stimulation by IFN-c and TNF-a,
also demonstrating an increase in TNF-a in an autocrine

fashion. In addition, in the presence of IL-18, CLE ker-

atinocytes failed to express IL-12, which has been shown to

protect keratinocytes from UV-induced apoptosis [51].

These results are supported by the IL-18 promoter poly-

morphisms seen in some SLE patients [52].

5.4.3 Type I IFNs

Type I IFNs (such as IFN-a and IFN-b) are usually part of

the viral defense in a normal immune system; however,

they are made in higher levels by plasmacytoid DCs in

CLE lesions. The antiviral myxovirus (MxA) protein is a

specific surrogate marker for type I IFN production and has

been found in CLE lesions, further supporting the role of

type 1 IFN in CLE pathogenesis. Skin lesions in scarring
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DLE are specifically characterized by a large number of

skin-homing granzyme B-positive lymphocytes closely

associated with the lesional expression of the MxA protein

[53]. Lesional type I IFN production is a key factor driving

inflammation, promoting a T helper cell-1-biased infiltrate

that may contribute to autoimmunity [54].

6 Treatment

CLE treatment remains a challenge as no medication has

been approved specifically for CLE, despite several agents

that have been studied and approved for SLE. Few ran-

domized, double-blind, placebo-controlled studies are

available, and systemic agents are often applied to CLE for

off-label use (Table 1).

6.1 Prevention

The first aim within CLE treatment should be educating

patients on their disease and avoiding potential triggers or

exacerbating influences. Minimizing sun exposure and strict

sunscreen adherencewith chemical and/or physical blocking

agents are essential [55]. The application of broad-spectrum

sunscreen with a sun protection factor (SPF) of at least 50

should be applied in sufficient amounts (approximately

2 mg/cm2) about 20–30 min prior to expected exposure.

This recommendation is based on the findings of a vehicle-

controlled, randomized, double-blind trial of 25 photosen-

sitive CLE patients, which provided 100 % protection from

UV-induced skin lesions in patients with different subtypes

of the disease [56]. Patients should also be advised to avoid

activities such as tanning, sunbathing,working outdoors, and

travel to areas where sun exposure is difficult to avoid or the

sun is particularly strong. UV exposure via indoor lighting

should also be considered. Patients may be advised to use

bulbs with the lowest UV emission and effective irradiance

and perhaps more realistically to cover fluorescent bulbs

with an acrylic diffuser or shade and to use glass-covered

halogen lamps which significantly filter out UV [57, 58]. A

recent study expanded photosensitivity testing to include

energy-efficient halogen (EEF) and light-emitting diode

(LED) bulbs, concluding that LEDs offer a safe alternative

light source for individuals with photosensitive LE without

the UV risk [59].

Vitamin D deficiency is common in CLE patients, and

levels may remain low throughout the year [60]. Further-

more, a cross-sectional study showed that CLE increases

the odds of inadequate serum 25-hydroxyvitamin D levels

in patients compared with age- and sex-matched controls,

even after adjusting for sun exposure and sunscreen use.

This was expanded to compare disease severity in CLE

patients with baseline vitamin D insufficiency. Those

treated with vitamin D3 supplementation for 1 year had a

significant improvement on CLASITM scores and a reduc-

tion in the number of days with active lesions compared

with untreated CLE patients [61]. Low vitamin D levels in

SLE patients have also been associated with worse disease

severity, but not flare-ups [62]. Vitamin D supplementation

may provide beneficial immunologic effects, as one study

in SLE patients showed a decrease in memory B cells and

effector T cells and an increase of regulatory T cells in

patients treated with vitamin D relative to controls [63].

Although vitamin D has yet to be studied in CLE with

randomized control trials, serum 25-hydroxyvitamin D

levels should be monitored, and supplementation with at

least 400 IU per day of vitamin D3 (cholecalciferol) is

recommended [64].

Smoking is another modifiable factor that may have an

effect on disease severity and response to treatment. A

study in the European Society of Cutaneous Lupus Ery-

thematosus (EUSCLE) cohort examined the smoking

behaviors of 838 CLE patients. The authors noted a high

number of patients with CLE who have ever smoked

(59.5 %) and who were already smoking at the date of their

first diagnosis (87.2 %). Furthermore, the CLASITM dam-

age score was significantly higher in patients who have

ever smoked, compared with nonsmokers [65]. This sug-

gests that smoking may also induce and/or aggravate the

Table 1 Treatment recommendations for cutaneous lupus

erythematosus

Treatment stage Recommendation

Prevention Minimize sun exposure

Sunscreen adherence

First-line treatment Topical steroids

Topical calcineurin inhibitors

Antimalarials

Second-line treatment Methotrexate

Mycophenolate mofetil/sodium

Azathioprine

Thalidomide

Lenalidomide

Third-line treatment Retinoids

Dapsone

Biologics

IVIG

Localized disease may be treated with topical steroids or calcineurin

inhibitors. Antimalarials may be added when disease is not controlled

with topical treatment alone or with scarring disease. For widespread

disease antimalarials should be started early along with topical

treatment. If these fail, second-line treatments may be added. In cases

of recalcitrant disease, third-line and experimental therapies should be

considered

IVIG intravenous immunoglobulin
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disease and agrees with earlier studies that showed similar

trends with DLE [66, 67]. In a British multicenter obser-

vational and pharmacogenetic study of 200 patients with

DLE treated with hydroxychloroquine (HCQ), 39 % failed

to respond or were intolerant to treatment. Further phar-

macogenetic analysis of cigarette smoking and the cyto-

chrome P450 (CYP) genotype did not have any significant

influence on response to HCQ, while concomitant SLE and

disseminated disease were associated with poor response to

the drug. These results suggest that baseline lupus severity

and SLE are predictors of response to HCQ and smoking

may be more of a class effect rather than a risk factor in

and of itself [68]. An American CLE cohort found that

current smokers with CLE had greater disease activity and

a worse quality of life than nonsmokers. Current smokers

also did worse when treated with a combination of anti-

malarial drugs and immunomodulators, but when treated

with antimalarial drugs alone, they responded better than

nonsmokers. Dissimilarities in the results could be due to

difference in baseline disease severity between treatment

groups and the quantity of cigarettes smoked [69]. A recent

meta-analysis concluded that smoking is associated with a

twofold decrease in the proportion of patients with CLE

achieving cutaneous improvement with antimalarials [70].

Although the true impact of tobacco on CLE response to

antimalarials remains unclear without randomized control

trials, patients should be assessed as to their smoking habits

and offered help to quit if necessary.

6.2 Calcineurin Inhibitors

Topical calcineurin inhibitors have emerged as an alter-

native treatment to steroids for CLE lesions. A double-

blind, randomized controlled trial in 20 CLE patients

treated half the face with tacrolimus 0.1 % ointment and

the other half with clobetasol propionate 0.05 % ointment.

Both treatments showed similar efficacy, but areas of the

face treated with clobetasol developed significantly more

telangiectasias, suggesting that tacrolimus may be a better

option, so as to avoid the unfavorable effects of steroids

[71]. A 2011 randomized, double-blind, vehicle-controlled

trial using tacrolimus 0.1 % ointment in 20 patients with

various CLE subtypes showed a significant improvement

after 28 and 56 days but not after 84 days. Patients with

LET showed the highest degree of improvement [72].

Topical calcineurin inhibitors may enhance the therapeutic

effect of antimalarials as well [73].

6.3 Antimalarials

Oral antimalarials, including HCQ, chloroquine, and qui-

nacrine, continue to be first-line treatment for systemic

CLE treatment. HCQ has a low toxicity profile that makes

it a good candidate for long-term use. Early treatment with

HCQ may delay the onset of systemic involvement in SLE

patients [74]. A 2012 study examined HCQ levels of CLE

patients on HCQ monotherapy. Those with higher median

blood concentrations of the drug (910 ng/ml) were more

likely to experience complete remission, versus those with

partial remission (692 ng/ml) and those considered to have

failed treatment (569 ng/ml). Monitoring HCQ blood

concentrations might improve the management of refrac-

tory CLE and help determine if patients have an optimal

level of drug or if they are non-adherent to their treatment

regimen [75]. For patients who are resistant to HCQ alone,

the addition of quinacrine may be beneficial, as noted by

two studies that showed a significant decrease in CLASITM

scores with combination therapy [76, 77].

6.4 Immunosuppressives

In cases of recalcitrant CLE, the addition of immunosup-

pressives may be helpful. These include methotrexate

(MTX), mycophenolate mofetil (MMF), and azathioprine.

Adding an immunosuppressive to existing antimalarial

therapy may be helpful.

MTX has been used in the treatment of SLE and may

also be considered as a second-line treatment for CLE

when antimalarials are ineffective. A retrospective analysis

of 43 patients with recalcitrant CLE reported a significant

improvement in cutaneous manifestations while on low-

dose MTX [78]. Serious side effects such as bone marrow

suppression, hepatoxicity, gastrointestinal toxicity, and

pneumonitis may preclude its use, and folic acid supple-

mentation is necessary.

An open-label retrospective review of 24 CLE patients

treated with MMF showed at least some clinical

improvement in all cases when patients received at least

2500 mg/day [79]. Mycophenolate sodium was also safe

and effective in a study of ten patients with treatment-

resistant SCLE [80]. However, MMF was not particularly

effective in the treatment of severe, multi-treatment-resis-

tant skin disease in SLE patients [81]. Randomized control

trials are necessary to better understand the role of MMF.

6.5 Other Treatments

Oral retinoids are an alternative therapeutic option for

refractory CLE. Acitretin was evaluated in CLE patients in

a double-blind, randomized control trial, with comparable

results to HCQ [82], and may be particularly useful in cases

of hypertrophic forms of CLE [83]. Recently, isotretinoin

has been used successfully in SCLE [84]. Alitretinoin was

also used successfully in three refractory CLE patients with

near to complete clearance of lesions [85]. Retinoids may

cause hyperlipidemia and hepatotoxicity in addition to their
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teratogenicity, and extreme caution must be used in women

of childbearing potential.

Dapsone (4,40-diaminodiphenylsulfone) has shown effi-

cacy in case reports with bullous LE, LEP, SCLE, and

DLE. In a retrospective analysis of 34 patients treated with

dapsone as monotherapy or combined with antimalarials,

skin lesions were cured or improved in nine out of 17

patients after combined treatment and 11 out of 17 patients

on dapsone monotherapy [86]. Dapsone also has the

potential for significant side effects such as hemolysis,

methemoglobinemia, hepatotoxicity, and agranulocytosis,

and requires close monitoring. Controlled studies evaluat-

ing dapsone in CLE have not yet been performed.

Intravenous immunoglobulin (IVIG) has shown mixed

results for CLE lesions, with worsening of lesions after

treatment in earlier studies [87]. Subsequent case reports

showed antimalarial-resistant and immunosuppressant-re-

sistant SCLE improved in three patients with cutaneous

disease after treatment with IVIG, as well as in resistant

LEP [88, 89]. More recently, a case series used IVIG

monotherapy in recalcitrant CLE, with some improvement

in skin disease activity [90]. The widespread use of IVIG

may be limited by high costs; however, controlled studies

are needed to demonstrate its efficacy for resistant cases of

CLE.

6.6 Thalidomide and Analogs

Thalidomide has been successfully used to treat refractory

CLE; however, its use is limited by its toxicity profile.

Results for a 2012 prospective study demonstrate the effi-

cacy of low-dose thalidomide (100 mg daily then tapered

to 50 mg every other day) and identified that patients with

a diagnosis of SCLE were more frequently long-term

responders to the drug and that relapse was more frequently

associated with DLE [91]. Some patients can lower their

dose of thalidomide, but this does not appear to reduce the

frequency of neuropathic side effects [92].

Lenalidomide is a structural derivative of thalidomide

and has a lower frequency of thalidomide’s common

adverse effects, such as sedation, constipation, and neu-

ropathy. In an early study, five patients using lenalidomide

showed clinical improvement, with a significant decrease

in the CLASITM activity score. One patient developed new-

onset arthralgias and proteinuria with lenalidomide [93].

Subsequently, in an open-label pilot study of 14 patients

with refractory CLE, all patients experienced some clinical

improvement, and complete response was achieved in

86 % of patients within 2–12 weeks after starting the drug.

None of the patients showed systemic disease manifesta-

tions; however, cutaneous relapse occurred in 75 % of

patients within 2–8 weeks after the tapering dosage or

withdrawing medication, especially within DLE and LET

subtypes [94]. Further randomized clinical trials are nec-

essary to better grasp the efficacy and safety of this drug.

6.7 Monoclonal Antibodies

Belimumab is a human monoclonal antibody that inhibits

B-lymphocyte stimulator (BLyS), an immunomodulatory

cytokine that promotes B cell survival and differentiation

and is approved for SLE in the USA, Canada, and Europe.

In phase III clinical trials, belimumab plus standard therapy

demonstrated improved overall SLE disease activity in

musculoskeletal and mucocutaneous parameters, specifi-

cally rash, mucosal ulcers, and alopecia [95]. This treat-

ment was also associated with a reduction in severe flares

and corticosteroid use [96]. In long-term follow-up, beli-

mumab plus standard therapy was generally well tolerated,

and sustained disease control was maintained for up to

7 years in patients with active SLE at baseline [97].

Importantly, these studies employed SLE-specific rather

than CLE-specific tools to assess activity and monitor

outcomes; the use of belimumab in CLE requires further

investigation.

The anti-CD20 monoclonal antibody rituximab has

shown inconsistent results with mucocutaneous manifes-

tations in SLE patients, with partial or complete response

rates ranging from 33 to 71 % and significant disease

relapse rates [98]. Response may vary based on CLE

subtype, with one study reporting better results in patients

with ACLE while noting flares in those with SCLE and

CCLE after rituximab treatment [99]. Notably, these

studies are limited by the lack of CLE specific assessments.

Finally anti-IFN approaches including the anti-IFN-a
monoclonal antibody sifalimumab [100] and IFN receptor-

blocking anifrolumab [101] are promising SLE targeted

therapies that have been evaluated in phase I and II clinical

trials, with an acceptable safety profile. Most recently

phase II trials demonstrated reduced SLE disease activity

across multiple clinical measures. Importantly, in subjects

with moderate to severe baseline mucocutaneous involve-

ment, significantly higher percentages had a C4-point

decrease in CLASITM on sifalimumab than placebo [102].

Also a significantly higher number had a[50 % drop in

CLASITM activity in the anifrolumab trial relative to con-

trols [101].

7 Conclusion

Overall, CLE is a multifactorial disease that involves an

interplay between genetics and environmental triggers in

the setting of immune activation. CLE encompasses a

range of dermatologic manifestations and is only slightly

less prevalent than SLE. Despite various criteria for SLE,
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the systematic work to define CLE is just beginning, and

diagnosis and subtype classification continue to be a

challenge. Clinical tools such as the CLASITM aid in reli-

able disease assessment. Although antimalarials and topical

steroids remain the standard of care, there is a need for

alternative systemic treatments for refractory CLE.
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