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ABSTRACT

Cutaneous lupus erythematosus (CLE) is an inflammatory, autoimmune disease encompassing a broad spectrum
of subtypes including acute, subacute, chronic and intermittent CLE. Among these, chronic CLE can be further
classified into several subclasses of lupus erythematosus (LE) such as discoid LE, verrucous LE, LE profundus,
chilblain LE and Blaschko linear LE. To provide all dermatologists and rheumatologists with a practical guideline
for the diagnosis, treatment and long-term management of CLE, this evidence- and consensus-based guideline
was developed following the checklist established by the international Reporting Items for Practice Guidelines in
Healthcare (RIGHT) Working Group and was registered at the International Practice Guideline Registry Platform.
With the joint efforts of the Asian Dermatological Association (ADA), the Asian Academy of Dermatology and
Venereology (AADV) and the Lupus Erythematosus Research Center of Chinese Society of Dermatology (CSD), a
total of 25 dermatologists, 7 rheumatologists, one research scientist on lupus and 2 methodologists, from 16
countries/regions in Asia, America and Europe, participated in the development of this guideline. All recom-
mendations were agreed on by at least 80% of the 32 voting physicians. As a consensus, diagnosis of CLE is
mainly based on the evaluation of clinical and histopathological manifestations, with an exclusion of SLE by
assessment of systemic involvement. For localized CLE lesions, topical corticosteroids and topical calcineurin
inhibitors are first-line treatment. For widespread or severe CLE lesions and (or) cases resistant to topical
treatment, systemic treatment including antimalarials and (or) short-term corticosteroids can be added. Notably,
antimalarials are the first-line systemic treatment for all types of CLE, and can also be used in pregnant patients
and pediatric patients. Second-line choices include thalidomide, retinoids, dapsone and MTX, whereas MMF is
third-line treatment. Finally, pulsed-dye laser or surgery can be added as fourth-line treatment for localized,
refractory lesions of CCLE in cosmetically unacceptable areas, whereas belimumab may be used as fourth-line
treatment for widespread CLE lesions in patients with active SLE, or recurrence of ACLE during tapering of
corticosteroids. As for management of the disease, patient education and a long-term follow-up are necessary.
Disease activity, damage of skin and other organs, quality of life, comorbidities and possible adverse events are

suggested to be assessed in every follow-up visit, when appropriate.

1. Introduction

Lupus erythematosus is a chronic, inflammatory, autoimmune dis-
ease encompassing a broad spectrum of subtypes, which includes sys-
temic lupus erythematosus (SLE) and cutaneous lupus erythematosus
(CLE). Whereas SLE generally involves multiple organs and systems, CLE
mainly affects skin and mucosa and can be further classified into a
couple of distinct subtypes based on their different clinical and histo-
pathological features as well as serological findings. Due to the
complexity of classification and low incidence of many subtypes, correct
diagnosis of CLE, especially its less common subtypes, is sometimes
challenging in clinical practice for dermatologists and other experts
treating patients with lupus, such as rheumatologists. Meanwhile, unlike
SLE, there has not been any drug or therapeutic intervention licensed for
treatment of CLE so far except for hydroxychloroquine. Empirical and
“off-label” application of topical and systemic medications are still
common in treatment for CLE.

In 2017, a guideline for treatment of CLE has been developed by the
European Dermatology Forum in cooperation with the European Acad-
emy of Dermatology and Venereology (EADV) [1]. However, the target
readers of this guideline are specialists on lupus other than all derma-
tologists, and how to diagnose CLE and its subtypes has not been
mentioned in this guideline. Also in 2017, an Asian recommendation for
the management of CLE was compiled based on a comprehensive review
of literature by the Asian Academy of Dermatology and Venereology
(AADV) [2]. Later in 2019, an updated guideline for diagnosis and
treatment of CLE was published in Chinese language by the Center for
Lupus Erythematosus Research, Chinese Society of Dermatology (CSD),
in which typical clinical pictures of different CLE subtypes were

1 Qianjin Lu and Hai Long contributed equally to this work.

incorporated for readers to gain a straightforward impression of their
manifestations [3]. With clinical progress in recent years, increasingly
accumulated new evidence and updated opinions need to be incorpo-
rated in the guideline. The aim of the present work is to provide all
dermatologists and rheumatologists with a practical guideline for the
diagnosis, treatment and long-term management of CLE by incorpo-
rating evidence-based recommendations and expert opinions.

2. Methods

On the basis of the “S2k guideline for treatment of cutaneous lupus
erythematosus - guided by the European Dermatology Forum (EDF) in
cooperation with the European Academy of Dermatology and Venere-
ology (EADV)” and “AADV/Asia recommendation for the management
of cutaneous lupus erythematosus”, both published in 2017 [1,2], as
well as the “Guideline for diagnosis and treatment of cutaneous lupus
erythematosus (2019)” published in Chinese language [3], the authors
aimed to develop an updated and more comprehensive guideline for
both diagnosis, treatment and long-term management of CLE.

In cooperation with the Asian Dermatological Association (ADA) and
AADV, Prof. Qianjin Lu as president of CSD and director of the Center for
Lupus Erythematosus Research of CSD, proposed and initiated this work.
A total of 25 dermatologists, 7 rheumatologists, one research scientist on
lupus and 2 methodologists with expertise on guideline development,
from 16 countries/regions in Asia, America and Europe, were nominated
as members of the guideline committee during March through June in
2021. Prof. Yaolong Chen, who has long-term experience in the devel-
opment of guidelines, participated as a methodological advisor. Prof.
Hai Long, who had expertise in both clinical practice and clinical trials of
CLE and SLE, drafted a preliminary manuscript based on a compre-
hensive review of literature and was responsible for the collection of
comments, suggestions and complementary opinions from all members,
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and the organization of discussions on major issues/questions until final
completion of the revision.

Due to the limited clinical evidence available for most of therapeutic
measures applied for CLE, all participants in the guideline committee
agreed to develop this guideline based on both expert consensus and
evidence. This guideline took into accounts the checklist established by
the international RIGHT (Reporting Items for Practice Guidelines in
Healthcare) Working Group [4] and was registered at the International
Practice Guideline Registry Platform (http://www.guidelines-registry.
org, Registration No. IPGRP-2021CN189). Prior to the group discus-
sion, the preliminary draft of the guideline was distributed to each
expert in the guideline committee for preview. Comments, suggestions
and complementary opinions were collected by the end of June 2021,
and further discussions and revisions were made for each part of the
guideline including the differential diagnosis (Table 1) and the treat-
ment algorithm (Fig. 1), which included sequentially a presentation of
the draft recommendation, the relevant evidence, open discussion,
initial voting or revision of the recommendation and final voting, if
necessary. As to the discussion, internal and external evidence were
taken into account. Voting results for each recommendation were
collected. Recommendations passing a 90% agreement or above in votes
were regarded as strong consensus, and recommendations with a

Table 1
Differential diagnosis of CLE.

Subtypes of CLE Differential diagnosis

ACLE Rosacea

Photosensitive dermatitis
Dermatomyositis

Seborrheic dermatitis

Drug eruption

Pemphigus erythematous
Tine corporis

Erythema annulare centrifugum
Psoriasis

Pityriasis rosea

Sweet’s syndrome

Secondary syphilis

Erythema multiforme
Granuloma annular
Polymorphous light eruption
Seborrheic dermatitis

Lupus vulgaris

Actinic keratosis

Sarcoidosis

Morphea (Localized scleroderma)
Lichen planus

Psoriasis

Basal cell carcinoma

Vitiligo

Chronic cheilitis

Verruca vulgaris

Psoriasis

Dermatofibroma

Localized scleroderma
Idiopathic lobular panniculitis
Weber-Christian disease
Lymphoma

Other cutaneous vasculitis
Chilblain

Linear lichen planus

Lichen striatus

Linear psoriasis

Linear scleroderma
Lymphocytic infiltration of skin

SCLE

DLE

VLE

LEP

CHLE

BLLE

® 06 06 0 06 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TLE

e Sweet’s syndrome

Abbreviations: ACLE, acute cutaneous lupus erythematosus. SCLE, subacute
cutaneous lupus erythematosus. DLE, discoid lupus erythematosus. VLE,
verrucous lupus erythematosus. LEP, lupus erythematosus profundus. CHLE,
chilblain lupus erythematosus. BLLE, Blaschko linear lupus erythematosus.
TLE, tumid lupus erythematosus.
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70-89% agreement in votes were regarded as consensus. All recom-
mendations passed with a >80% agreement.

A revised version of the manuscript was disseminated to each
participating author for his or her final approval. Each consented
recommendation was highlighted in bold and presented using stan-
dardized wording as follows:

“We recommend ..., referring to a strong positive recommendation;
“We suggest ...“, referring to a moderate positive recommendation;
“We cannot make a recommendation with respect to ..., referring to
a difficulty in making a positive or negative recommendation due to
conflicting evidence or lack of evidence;

“We suggest against ..., referring to a moderate negative
recommendation;

“We recommend against
recommendation.

«

., referring to a strong negative

3. Classification of CLE

CLE is classified into four major categories on the basis of clinical
manifestations, histopathological features and serological abnormal-
ities: acute CLE (ACLE), subacute CLE (SCLE), chronic CLE (CCLE) and
intermittent CLE (ICLE). Among them, ACLE generally presents as a
mucocutaneous manifestation, accompanied by other organ or system
involvement, in patients with SLE, and some patients present without
other organ involvement [5]. Up to 50% of patients with SCLE meet the
criteria for SLE, while SCLE patients generally have only mild systemic
involvement [6]. An estimated 20% of SCLE patients tend to develop
Sjogren’s syndrome [7]. CCLE includes several subtypes such as discoid
lupus erythematosus (DLE), verrucous lupus erythematosus (VLE), LE
profundus (LEP), chilblain LE (CHLE) and Blaschko linear lupus ery-
thematosus (BLLE). ICLE is a special category that specifically refers to
tumid lupus erythematosus (TLE, also known as lupus erythematosus
tumidus or LET), a most photosensitive subset of LE, which preferen-
tially occurs in sun-exposed areas. For each subtype of CLE, a typical
clinical picture of the skin manifestation is presented in Fig. 2.

It is noteworthy that co-existence of CLE with other immune-related
disorders such as lichen planus [8], dermatomyositis [9], anti-
phospholipid antibody syndrome (APS) [10] or other autoimmune dis-
eases may sometimes occur, which is defined as an overlap syndrome.

4. Diagnosis and clinical assessment of CLE
4.1. Recommendations

e We recommend an exclusion of SLE before making a diagnosis of
CLE. (97% consensus)

e We suggest an assessment of disease activity and damage of CLE
at baseline before treatment and at each follow-up, when
appropriate, during treatment. (97% consensus)

Currently, there are no standardized diagnostic criteria for each
subtype of CLE. Diagnosis of CLE should be based on a comprehensive
consideration of patient history, clinical manifestations, laboratory tests
and skin biopsy. Direct immunofluorescence (DIF) can often be valuable
to assist the diagnostic procedures. Differential diagnosis can vary
significantly depending on each subtype of CLE, which is summarized in
Table 1. In recent years, artificial intelligence-based application plat-
forms in smartphone have been developed to assist the diagnosis and
classification of CLE [11,12].

Of note, an exclusion of other organ damage beyond skin lesions is
necessary before establishing the diagnosis of CLE, because the skin le-
sions of ACLE, DLE, VLE or even LEP can be a part of the clinical man-
ifestations in a patient with SLE. A comprehensive evaluation of all
organs and systems by history taking and physical examination, detec-
tion of serum autoantibodies including anti-nuclear antibody (ANA),
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Fig. 1. The recommended algorithm of treatment for CLE. Abbreviations: CLE, cutaneous lupus erythematosus. TCS, topical corticosteroids. TCI, topical cal-
cineurin inhibitors. HCQ, hydroxychloroquine. CQ, chloroquine. MTX, methotrexate. MMF, mycophenolate mofetil. MPA, mycophenolic acid. DLE, discoid lupus
erythematosus. VLE, verrucous lupus erythematosus. CHLE, chilblain lupus erythematosus. PDL, pulsed-dye laser.
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Fig. 2. Representative skin lesions of each subtype of CLE. (A-C) ACLE: typical manifestations of malar rash (“butterfly erythema™), diffuse alopecia and
vasculitis of fingers, respectively. (D) BSLE: characterized by blisters and bullae on the erythema, which involve widespread area including the head, neck, trunk and
limbs. (E) ICLE (also called LET): discrete, nonscaly, erythematous plaques or nodular skin lesions mainly involving sun-exposed areas (especially the face, the lateral
and posterior neck, upper trunk and extensor surfaces of the arms). (F,G) SCLE: the annular subtype (F) and the papulosquamous or psoriasiform subtype (G),
respectively, both of which mainly involves the sun-exposed area. (H,I) DLE: discoid erythematous plaques with firmly adherent scales/crusts, central atrophy and
scarring, with hypopigmentation and hyperpigmentation, whose predilection sites include the face, auricle, and scalp, respectively. DLE of the scalp often leads to
scarring alopecia. (J) DDLE: DLE lesions involving not only the head and neck, but also the trunk and upper limbs. (K,L) CHLE: chilblain-like edematous erythema or
puffy nodules that can evolve into central erosion or ulceration sometimes, mainly involving cold-exposed acral areas (fingers, toes, heels, ears and nose). (M) VLE:
DLE-like skin lesion(s) characterized by verrucous hyperplasia of the epidermis. (N) LEP: tender, indurated, erythematous plaques or deep nodules that can evolve
into ulceration, disfiguring atrophy and scarring. (O) BLLE: a DLE-like, linear plaque of the skin along the Blaschko line. Abbreviations: CLE, cutaneous lupus er-
ythematosus. ACLE, acute CLE. BSLE, bullous systemic lupus erythematosus. ICLE, intermittent CLE. LET, lupus erythematosus tumidus. SCLE, subacute CLE. DLE,
discoid lupus erythematosus. DDLE, disseminated DLE. CHLE, chilblain lupus erythematosus. VLE, verrucous lupus erythematosus. LEP, lupus erythematosus pro-
fundus. BLLE, Blaschko linear lupus erythematosus.

anti-double strand DNA (dsDNA), anti-Sm and other anti-extractable
nuclear antigen antibodies, and laboratory tests of complete blood
count, urinalysis, urine protein to creatinine ratio, erythrocyte sedi-
mentation rate and complements 3 and 4, are necessary. A newly
identified epigenetic biomarker, IFI44L gene promoter demethylation
in whole blood cell samples, has shown both a high sensitivity and a
high specificity (both above 90%) for the diagnosis of SLE [13].
Detected by high-resolution melting-quantitative polymerase
chain reaction (HRM-qPCR) assay, this IFI44L methylation
biomarker can be a poten-tial laboratory test to help distinguish SLE
from DLE, with a sensitivity of 96.00%, a specificity of 72.55%, a
positive predictive value of 77.42% and a negative predictive value of
94.87%, when 25% methylation is defined as the cutoff value [14].
Upon establishing the diagnosis of CLE, a clinical assessment of the
disease activity and damage can be helpful to the determination of
therapeutic strategies and to the evaluation of treatment efficacy at each
follow-up in the future. Cutaneous Lupus Erythematosus Disease Area
and Severity Index (CLASI), a clinical measurement tool developed in

2005, has been the first instrument used for evaluation of disease ac-
tivity and damage in CLE patients [15,16]. This instrument is overall
useful in clinical trials, however, its scoring methods cannot give an
accurate assessment in some subtypes of CLE [17]. For example, the
CLASI activity score consists of erythema and scale/hypertrophy scores
only, and thus cannot reflect the severity of edema, infiltration or sub-
cutaneous nodules, which are important features of LET and LEP and
necessary for evaluate their disease activity. Therefore, Revised Cuta-
neous Lupus Erythematosus Disease Area and Severity Index (RCLASI)
was developed as an improved version of the CLASI, with more various
clinical features of the different subtypes of CLE taken into account [15,
16]. The validity and applicability of RCLASI has been validated by a
series of reliability studies, supporting it as a more suitable instrument
than CLASI for the clinical evaluation of CLE activity and damage in
different disease subtypes in clinical studies [15,16].
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5. Treatment of CLE

Treatment of CLE should be individualized due to the high clinical
heterogeneity of this disease. A long-term management of CLE is rec-
ommended. Patient education on the risk factors, protective measures
and the necessity of a long-term follow-up is a basis for a better treat-
ment outcome. Recommendations on the application of each topical or
systemic agent for treatment of CLE, as well as considerations for special
groups of patients such as pregnant women and children, are present as
follows.

5.1. Risk factors and protective measures for CLE
5.1.1. Recommendations

e We recommend protection against UV and sunlight exposure,
including avoidance of unprotected outdoor activities, seeking
shade, wearing protective clothing, and application of sun-
screens, in all CLE patients. We recommend against any UV light
as treatment for patients with CLE. Meanwhile, we suggest
Vitamin D supplementation in patients who keep long-term sun
protection. (97% consensus)

We recommend cessation of smoking in all CLE patients. (100%
consensus)

We recommend to perform a thorough history of drug/medicine
use in CLE patients, especially in patients with SCLE and pa-
tients with LET. (100% consensus)

If the patients with CLE have a history of Koebner phenomenon,
we suggest avoidance of trauma, surgery, cryotherapy and
invasive laser treatment of the skin unless it is necessary or
unavoidable or its benefit overweighs the risk. (88% consensus)

5.1.1.1. Ultraviolet radiation. Ultraviolet (UV) radiation is one of the
environmental factors involved in triggering cutaneous symptoms in
patients with various subtypes of LE, in particular LET and SCLE,
demonstrated by phototesting studies in more than 500 patients
[18-22]. A randomized, vehicle-controlled, double-blind study
confirmed that the use of a highly protective broad-spectrum sunscreen
(sun protection factor 60) prevents UV-induced skin lesions in 25 pa-
tients with different subtypes of CLE. Similarly, a monocentric, pro-
spective, open-label study determined that the use of a broad-spectrum
liposomal sunscreen with a very high sun protection factor (50+ or 60)
prevents UV-induced damage in patients with CLE [19,21]. Besides, it is
worth noting that individuals, such as patients with CLE, that avoid
direct exposure to sunlight and frequently use sunscreen have subopti-
mal serum 25-hydroxyvitamin D levels throughout the year [23-25].

5.1.1.2. Cigarette smoking. The influence of smoking behavior on CLE
was analyzed in a cross-sectional study of 838 patients with CLE in 14
different European countries [26]. Its data showed a negative impact of
cigarette smoking on disease severity and on therapeutic efficacy of
antimalarials (hydroxychloroquine and chloroquine) for CLE. A
meta-analysis of 1398 patients with CLE showed cigarette smoking is
associated with a 2-fold decrease in the proportion of patients who
achieved cutaneous improvement with antimalarials and smoking
cessation may enhance cutaneous improvement in CLE [27]. Moreover,
cigarette smoking as a risk factor influencing cutaneous manifestations
of LE has been demonstrated in a multicenter prospective case-control
study of 102 patients with CLE [28]. A descriptive analysis of 215 pa-
tients with CLE also determined that cigarette smoking is associated
with an increase risk and a higher disease activity of CLE [29].

5.1.1.3. Drugs. Drug-induced CLE (DI-CLE) can be classified into two
major subtypes, namely, drug-induced SCLE (DI-SCLE) and chronic
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cutaneous drug-induced lupus erythematosus (CCDILE) [30]. DI-SCLE is
the most common subtype, and is more frequently seen in older female
patients [31]. Two reviews summarizing a total of 205 patients with
DI-SCLE suggested that triggering drugs fell into more than 10 cate-
gories, highlighted by proton pump inhibitors, antihypertensives (e.g.
calcium channel blockers, beta blockers, angiotensin-converting enzyme
inhibitors and diuretics) and antifungals [31,32]. CCDILE is rare, and
often associated with fluorouracil agents and anti-TNFa [33,34].
Recently, an observational retrospective study summarized the clinical
data from 1994 patients with DI-CLE recorded between 1967 and June
2019 using VigiBase, the World Health Organization global individual
case safety reports database, which included reports collected by na-
tional drug authorities in over 130 countries [35]. This analysis identi-
fied a list of 94 drugs as associated with DI-CLE, among which drugs
associated with the highest number of reported DI-CLE cases include
anti-TNF biologics (e.g. etanercept, adalimumab and infliximab), proton
pump inhibitors (e.g. omeprazole) and terbinafine [35].

5.1.1.4. Koebner phenomenon. Koebner phenomenon has been occa-
sionally reported in patients with CLE following traumas, scratching
effects, operation scars, contact dermatitis, pressure from clothing,
application of liquid nitrogen, or exposure to strong sun light, infections
or heat [36-40].

5.1.1.5. Hormones. Exogenous estrogens are rarely prescribed for fe-
male patients with LE, because of concerning about potential negative
effects, while two randomized studies published in the New England
Journal of Medicine and a systemic review and meta-analysis revealed
no increase in risk of lupus progression with use of estrogens [41-43]. To
our knowledge, there are no data concerning use of exogenous estrogens
in patients with CLE.

5.1.1.6. Radiotherapy. Currently, a connective tissue disorders is not
regard as an absolute contraindication to radiotherapy (RT) [44,45],
while few studies proposed that RT might be the trigger of CLE [46,47].

5.2. Topical and localized treatment for CLE
5.2.1. Topical corticosteroids and intralesional injection of corticosteroids
5.2.1.1. Recommendations.

¢ Werecommend topical corticosteroids as first-line treatment for
a short term (up to several weeks) in all CLE lesions except the
lesions on the scalp where prolonged use of topical corticoste-
roids may be necessary and allowed. (94% consensus)

e We suggest intralesional injection of corticosteroids for local-
ized, refractory DLE. (97% consensus)

Multiple randomized controlled trials (RCTS) have highlighted
topical steroids as the primary treatment for CLE. In 2017, the Cochrane
Systematic Review database included a total of 5 RCTs in DLE treatment
[48]. An RCT trial involving 78 DLE patients comparing a potent
corticosteroid cream, i.e., 0.05% fluoxinide, with a low-potency corti-
costeroid cream, i.e., 1% hydrocortisone, showed that localized
high-potency corticosteroids were more effective than low-potency
corticosteroids in treating DLE lesions (27% versus 10%) [49]. A study
conducted by Barikbin and colleagues compared the efficacy of 0.1%
betamethasone 17-valerate cream and 1% pirmeumus cream in the
treatment of facial DLE and showed a 73% improvement in severity of
skin lesions in the 0.1% betamethasone 17-valerate cream group [50],
similar to the improvement in the 1% pirmeumus cream group. In
another study evaluated with a modified CLASI score by Pothinamthong
and colleagues [51], DLE patients in Thailand treated topically with
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0.05% clobetasol for 6 weeks led to a greater improvement in disease
activity than did patients treated with 0.1% tamoxifen ointment
(average change of CLASI score from baseline: 5.29 vs. 3.52). Due to the
commonly seen side effects such as atrophy, telangiectasia, and
steroid-induced rosacea, topical application of glucocorticoids should be
intermittent and not exceeding several weeks consecutively. A common
recommendation is to use it for 2 weeks and then maintain it only on
weekends [52]. Patients with scalp lesions may require prolonged use of
topical steroids [52].

As an empirical treatment, intralesional injection of triamcinolone
may be beneficial to patients with localized, refractory DLE [53-55].

5.2.2. Calcineurin inhibitors
5.2.2.1. Recommendation.

e We recommend calcineurin inhibitors as an alternative first-
line option for topical treatment of DLE and other active,
edematous CLE lesions, particularly lesions on the face. (97%
consensus)

Topical calcineurin inhibitors including 0.03% and 0.1% tacrolimus
ointments and 1% pimercrolimus cream provide another choice of
topical treatment for CLE. Compared to topical corticosteroids, topical
calcineurin inhibitors have a better safety profile, without the concern of
steroid-associated side effects such as skin atrophy, telangiectasia and
hyperpigmentation. Kuhn and colleagues conducted a multicenter,
randomized, double-blind, vehicle-controlled trial to evaluate the effi-
cacy of 0.1% tacrolimus ointment in treatment of CLE lesions [56]. For
each participant among the 30 patients with different subtypes of CLE,
two selected skin lesions were treated with 0.1% tacrolimus ointment
and vehicle, respectively, twice daily for 12 weeks. Compared with CLE
lesions treated with the vehicle control, significant improvement was
observed in lesions treated with 0.1% tacrolimus ointment, especially in
patients with acute, edematous, non-hyperkeratotic CLE lesions, e.g.,
LET [56]. The previously mentioned study of 21 Thai patients with DLE
comparing the efficacy of 0.05% clobetasol propionate and 0.1%
tacrolimus ointment showed improvements in disease activity in both
treatment groups, although 0.05% clobetasol propionate was better than
0.1% tacrolimus ointment [51]. A randomized, controlled clinical trial
included 41 patients with labial DLE, among which 22 patients were
treated with 0.03% tacrolimus ointment and 19 were treated with 0.1%
triamcinolone acetonide cream. After a 3-week treatment, 20 partici-
pants in the tacrolimus group and 19 in the triamcinolone group
completed the study, showing a complete response rate of 70% and
89.5%, respectively. There were no significant difference in complete
response rate or reduction in erosion and erythema between the two
treatment groups [57]. A retrospective study including 18
treatment-resistant patients with CLE suggests that a specially formu-
lated preparation of tacrolimus 0.3% in clobetasol propionate 0.05%
ointment may be superior to single drug treatment with either 0.1%
tacrolimus or 0.05% clobetasol propionate ointment [58].

Barikbin and colleagues compared the efficacy of an 8-week treat-
ment with 1% pimercrolimus cream and 0.1% betametasone 17-valerate
cream, respectively, in patients with DLE [50]. The results showed that
the DLE disease activity decreased by 84% and 73%, respectively, in the
two treatment groups, with the difference not statistically significant
[50]. Other observational studies have documented the efficacy of 1%
pimercrolimus cream in treatment of CLE patients [59,60].

5.2.3. Topical retinoids

5.2.3.1. Recommendation.
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e We suggest topical retinoids as second-line treatment in VLE
and other hyperkeratotic lesions of CLE, especially in cases re-
fractory to topical corticosteroids or topical calcineurin in-
hibitors. (100% consensus)

Retinoids, including tazarotin gel, 0.05% retinoid cream and 0.025%
retinoic acid gel, have not been tested by RCT studies for their efficacy in
treating CLE. But a series of case reports have suggested its efficacy in
hypertrophic lesions of CLE, especially VLE [61-63]. Most of these re-
ported cases had failed to respond to topical corticosteroids or calci-
neurin inhibitors and were successfully treated by topical retinoids [62,
63].

5.2.4. Pulsed-dye laser
5.2.4.1. Recommendation.

e We suggest PDL as fourth-line treatment for refractory, inactive
cases of DLE when conventional therapies with topical and
systemic agents have failed. Importantly, PDL treatment must
be performed by board-certified dermatologists. (84%
consensus)

Pulsed-dye laser (PDL) can selectively destruct blood vessels and
cause a coagulative effect in the upper dermis by targeting oxyhemo-
globin within the erythrocytes. PDL has been reported to be applied in
the treatment of refractory DLE lesions with the speculation that its
therapeutic effect may lead to a suppression of the inflammation in DLE
lesions. A randomized, double-blind, controlled clinical trial including
48 DLE lesions from 9 patients demonstrated that an addition of 595 nm
PDL therapy on the basis of conventional treatment improved erythema,
texture, and overall skin appearance of DLE. [64] A few cases series have
also shown favorable efficacy and safety of PDL treatment in patients
with CLE [65-75].

5.3. Systemic treatment for CLE
5.3.1. Antimalarials
5.3.1.1. Recommendations.
e We recommend antimalarials, especially HCQ, as first-line sys-

temic treatment in all CLE patients with widespread or severe
skin lesions. (100% consensus)

To avoid the risk of irreversible retinopathy, we recommend
HCQ at a daily dose of <5 mg/kg real body weight or CQ at a
daily dose of <2.3 mg/kg real body weight, and we recommend
against a combination therapy of HCQ with CQ. We recommend
an ophthalmological examination at baseline and annually
after 5 years of starting treatment with HCQ or CQ, or annually
after starting treatment in the presence of risk factors of reti-
nopathy. (94% consensus)

e We suggest quinacrine as an add-on therapy if available, by
clinicians who have experience in the use of this drug, for cases
refractory to monotherapy with HCQ. (91% consensus)

We suggest an examination of G6PD activity, if available, before
antimalarial treatment. (88% consensus)

Antimalarial drugs have long been considered as a first-line systemic
treatment for all CLE subtypes, and there have been currently three CLE-
related RCT studies. A double-blind, randomized, placebo-controlled,
Phase III trial including 103 patients with active CLE (CLASI activity
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score >4) conducted by Yokogawa and colleagues evaluated the efficacy
of hydroxychloroquine (HCQ) for treating CLE lesions [76]. After a
16-week double-blind period, the investigator’s global assessment
showed a significantly greater proportion of “improved” and “remark-
ably improved” patients in the HCQ group than in the placebo group
(51.4% versus 8.7%, respectively), albeit the difference between the two
groups in the improvement of CLASI score at week 16 from baseline was
not statistically significant. The other secondary end points such as the
central photo evaluation, patient’s global assessment, the Skindex-29
score, and investigator’s global assessment supported the efficacy of
HCQ. Ruzicka and colleagues compared the roles of HCQ and acitretin in
different CLE subtypes [77]. After 8 weeks of treatment, 50% of the 30
patients treated with HCQ showed improvement, while 46% of the 28
patients treated with acitretin improved. The incidence of side-effects
was higher in the acitretin group, which necessitated the discontinua-
tion of acitretin treatment in 4 patients. Bezerra and his colleagues
compared clofazimine with chloroquine (CQ). Good responses were
observed in 12 (75%) of the 16 patients in the clofazimine group and in
14 (82.4%) of the 17 patients in the CQ group [78]. 18.8% of patients
treated with clofazimine and 41.2% of patients treated with CQ had a
complete response, respectively, although the difference was not sta-
tistically significant [78]. According to an analysis based on the Euro-
pean Society of Cutaneous Lupus Erythematosus (EUSCLE) Core Set
Questionnaire, the application rates of HCQ and CQ in 1002 patients
were 56.7% and 30.8%, respectively, and the effective rates were 81.5%
and 86.9%, respectively [79]. In a retrospective study evaluating the
therapeutic efficacy of HCQ on 35 Japanese patients with CLE, 87% of
patients had either complete or partial response and 54.3% had com-
plete improvement by 16 weeks [80]. Notably, CCLE tends to take more
time to improve than ACLE, and partial or non-improvement rates at 16
weeks were higher in the CCLE patients.

Retinopathy is the main toxicity, and also a contraindication, of HCQ
and CQ. Based on a retrospective study evaluating the data of 2361
patients who were treated with HCQ continuously for at least five years,
the American Academy of Ophthalmology concluded that treatment
with HCQ at a daily dose of < 5.0 mg/kg for up to 10 years is at low risk
for HCQ-associated retinal toxicity [81,82]. As regard to CQ, the
American Academy of Ophthalmology also suggest a maximum dosage
for safety consideration, which is < 2.3 mg/kg/d [82]. Patients should
receive a basic ocular fundus examination within the first 6 months of
treatment. Pre-existing macular degeneration, renal insufficiency
(glomerular filtration rate < 60 ml/min), tamoxifen comedication, daily
dose > 5 mg/kg HCQ can increase the risk of retinopathy. Thus, these
patients should have an annual ocular fundus examination from the start
of treatment, and those without these risk factors are advised to take an
annual fundus examination five years after the start of treatment with
HCQ or CQ [82,83].

Quinacrine may be added for cases refractory to monotherapy of
HCQ or CQ. In a prospective cohort study of 128 patients, 67% of 15
patients who did not respond to HCQ began to respond to a combined
treatment with HCQ and quinacrine, showing a decrease in the median
(interquartile range) activity score from 6.0 (4.8-8.3) to 3.0 (0.75-5.0),
without an increased risk of retinopathy [84].

For safety concern, it should be noted that high-dose antimalarials
can induce acute hemolytic crisis in patients with glucose-6-phosphate
dehydrogenase (G6PD) deficiency, whose incidence is highest in Af-
rica, Asia and Mediterranean populations [85].

5.3.2. Systemic corticosteroids
5.3.2.1. Recommendations.

e We recommend systemic corticosteroids as first-line treatment
in addition to antimalarials in patients with severe or
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widespread active CLE lesions and in CLE patients with systemic
involvement. (97% consensus)

e We recommend gradual tapering and final discontinuation of
systemic corticosteroids when CLE becomes under control.
During the tapering and after discontinuation of systemic cor-
ticosteroids, we recommend the continuation of treatment with
antimalarials or other corticosteroids-sparing agents. (100%
consensus)

o To reduce the risk of corticosteroids-associated side-effects, we
recommend against long-term maintenance treatment with
corticosteroids in CLE patients without systemic involvement.
(100% consensus)

In a prospective, cross-sectional, multicenter study conducted by
EUSCLE, systemic corticosteroids were shown to be effective in 94.3% of
the 413 CLE patients using this treatment, an efficacy higher than all
other systemic drugs used for CLE treatment [79]. Treatment with sys-
temic corticosteroids usually starts with a small to medium dose, e.g.
prednisone 0.5 mg/(kg]d), which is tapered down after control of
disease and finally stopped [86,87]. To avoid the well-known side--
effects including Cushing syndrome, infections, peptic ulcers, osteopo-
rosis and cataracts [88], long-term glucocorticoid maintenance therapy
is not recommended for CLE patients with no systemic involvement
[89].

5.3.3. Thalidomide and lenalidomide
5.3.3.1. Recommendations.

e We recommend thalidomide as second-line treatment for re-
fractory CLE, especially DLE and SCLE, preferably in addition to
antimalarials. (88% consensus)

e We suggest against lenalidomide for the treatment of CLE. (97%
consensus)

Four uncontrolled trials investigating the efficacy of thalidomide in
patients with several subtypes of CLE, including DLE, showed high
remission rates (98-100%) after treatment with thalidomide [90-92].
Similarly, high response rates were reported in observational studies and
case series (67-100%) [93,94]. Among these studies, Cuadrado and
co-workers evaluated the efficacy of thalidomide in 48 patients with
severe CLE that was unresponsive to antimalarials, prednisolone,
methotrexate, azathioprine and (or) cyclosporin [94]. After thalidomide
treatment, 29 cases (60%) showed complete response, 10 cases (21%)
showed partial response and 9 patients (19%) had no response. Pe-
ripheral neuropathy occurred in 13 patients (27%), 11 of which were
confirmed by electromyogram. A recent systemic review revealed a
much higher incidence of neural system adverse reactions. According to
its summarization, up to 50-70% of patients treated with thalidomide
develop neural symptoms or neuropathy, as confirmed by electrophys-
iological examination of the peripheral nerves [95].

As a structural analogue of thalidomide, lenalidomide has a lower
incidence of adverse reactions, especially neuropathy. In a subgroup
analysis, Cortes-Hernandez and co-workers found that complete remis-
sion was achieved in 12 of 14 patients with refractory CLE after treat-
ment with lenalidomide, among which DLE and SCLE took a shorter time
to achieve complete remission than LEP [96]. A case series indicates that
patients with LEP do not respond to treatment with lenalidomide [97].
There has also been concerns that lenalidomide may induce lupus ery-
thematosus [98].



Q. Luetal

5.3.4. Retinoids
5.3.4.1. Recommendation.

e We recommend systemic retinoids as second-line treatment for
refractory CLE, especially hyperkeratotic lesions and VLE,
preferably in addition to antimalarials. (100% consensus)

Retinoids were suggested as second-line systemic therapy for CLE by
the ‘American Academy of Dermatology’ guidelines in 1996 [99].
Ruzicka et al. conducted a double-blind, randomized, multicenter trial
in 1992 to compare the efficacy of acitretin (50 mg/d) and HCQ (400
mg/d) in 28 and 30 CLE patients, respectively [77]. Overall improve-
ment was seen in 46% (13/28) of the patients treated with acitretin and
in 50% (15/30) of the patients treated with HCQ. In addition, oral iso-
tretinoin has been reported to be effective in the treatment of refractory
SCLE [100,101]. For VLE and (or) hypertrophic lesions of CLE, sporadic
case reports have shown significant therapeutic effects of either acitretin
or isotretinoin [102,103].

The recommended daily dose of acitretin and isotretinoin in treat-
ment for CLE is 0.2-1.0 mg/kg body weight. It usually takes 2-6 weeks
for patients to achieve treatment response [104], however, relapse of
CLE can occur shortly after withdrawal of retinoids [100,101].

5.3.5. Dapsone
5.3.5.1. Recommendations.
¢ We recommend dapsone as second-line treatment in refractory
CLE, especially bullous lesions of CLE or bullous systemic lupus

erythematosus (BSLE), preferably in addition to antimalarials
and systemic corticosteroids. (97% consensus)

To reduce the risk of its severe side effects, we recommend ex-
amination of G6PD activity and HLA-B*13:01 alleles prior to the
initiation of treatment with dapsone. (100% consensus)

e We recommend to begin with a low-dose (50 mg/day) of
dapsone and to increase the dose according to treatment
response and side-effects. The dose of dapsone must not exceed
the upper limit of 1.5 mg/kg/day. (100% consensus)

Dapsone is mainly used in the treatment of BSLE [105], and it is also
used in DLE and SCLE where the conventional treatment is not satis-
factory [106,107]. Recommended by the European League Against
Rheumatism (EULAR), dapsone (100 mg/day) alone or in combination
with prednisone, is the treatment of choice for BSLE [108]. A retro-
spective analysis of 34 CLE patients showed that dapsone was effective
in more than 50% of CLE patients with or without antimalarial drugs
[109]. Successful treatment of LEP with dapsone has been reported in 11
cases [110].

For safety concern, dapsone is not recommended in patients with
G6PD deficiency to avoid one of its severe side effects, hemolytic ane-
mia, in these individuals. Recent studies have confirmed that HLA-
B*13:01 is associated with the development of dapsone hypersensitivity
syndrome, a fatal side effects of this drug, among patients with leprosy
treated with this drug [111]. Thus, dapsone is not recommended in in-
dividuals carrying the HLA-B*13:01 allele. HLA-B*13:01 is present in
about 2-20% of individuals in Chinese population, 1.5% in Japanese,
1-12% in Indians, and 2-4% in Southeast Asians, while it is largely
absent in Europeans and Africans [111].

5.3.6. Methotrexate (MTX)

5.3.6.1. Recommendations.
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e We recommend low-dose MTX, usually less than 15 or 20 mg per
week, preferably subcutaneously, as second-line treatment for
refractory CLE, especially SCLE. (97% consensus)

e We suggest intake of folic acid at a dose of 5-10 mg/week to
reduce side effects of MTX during the treatment with MTX. (91%
consensus)

e We suggest regular monitoring of complete blood counts and
serum levels of liver enzymes during long-term use of MTX.
(100% consensus)

A systematic review included a RCT and two observational trials
looking at MTX in the treatment of CLE [95,112-114]. In the RCT study
of 41 SLE patients comparing the efficacy and safety of MTX and chlo-
roquine (CQ) for skin manifestations of SLE, the skin lesions in both
groups were significantly improved after a 24-week treatment, with no
significant difference between groups, demonstrating that low-dose
methotrexate can be as effective as CQ [112]. In the two observational
trials, improvement was achieved in most patients. Briefly, a retro-
spective analysis of 43 patients with CLE showed that MTX significantly
reduced disease activity, with improvement in skin lesions recorded in
98% of patients treated with MTX; and in addition, 15 of these patients
switched from intravenous to subcutaneous administration of MTX at
subsequent follow-up, demonstrating a similar therapeutic effect [115].
In the other retrospective analysis, 10 of the 12 patients with CLE
receiving weekly administrations of 10-25 mg MTX showed significant
improvement, whereas two patients did not respond to this treatment
[114].

The side effects of methotrexate are mainly hair loss and elevated
aminotransferase [116]. Folic acid supplementation with MTX is rec-
ommended to reduce the side effects of elevated liver enzymes [117,
118]. As to safety profiles, a large-scale retrospective analysis including
patients with rheumatic diseases investigated 2093 patients on oral MTX
and 949 patients on subcutaneous MTX. The results showed that sub-
cutaneous MTX had a non-significant trend to lower rates of neutropenia
and only a slightly higher rate of transaminitis despite significantly
higher doses than oral MTX; and in addition, continuation rates of
subcutaneous MTX were higher than that of oral MTX when adjusted for
follow-up duration, suggesting a superior tolerability of subcutaneous
administration of this drug [119].

5.3.7. Mycophenolate mofetil (MMF) and other immunosuppressant agents
5.3.7.1. Recommendations.

e We recommend MMF as third-line treatment for refractory CLE,
preferably in addition to antimalarials. (100% consensus)

e We suggest initiation of MMF at a dose of 500 mg twice daily
that can be increased or tapered later depending on treatment
response and side effects. (97% consensus)

e We suggest MPA as an alternative choice for MMF. (97%
consensus)

e We suggest against azathioprine, cyclophosphamide and
cyclosporine as a treatment for CLE without systemic involve-
ment. (97% consensus)

There is a lack of randomized controlled trials on the application of
immunosuppressant agents such as mycophenolate mofetil (MMF),
azathioprine, cyclophosphamide and cyclosporine in CLE. Nonetheless,
the therapeutic efficacy of MMF in refractory CLE, in combination with
HCQ and (or) systemic corticosteroids, has been repeatedly reported
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[120-122]. A retrospective analysis evaluating 24 patients with CLE
recalcitrant to antimalarials showed that MMF was well tolerated and
effective in treating CLE as an add-on therapy to standard treatment. In
these 24 patients, MMF was started at doses ranging from 500 to 1000
mg per day and then increased to an average dose of 2750 mg per day,
which resulted in a complete or partial response in all patients, with an
average time of 2.76 months to clinical response [121].

Upon oral administration, MMF is completely metabolized to its
active moiety, mycophenolic acid (MPA). Kreuter et al. treated 10 pa-
tients with intractable SCLE by oral administration of enteric-coated
mycophenolate sodium, an advanced formulation delivering MPA, at
1440 mg/day as a monotherapy for 3 months, and observed significant
improvement in CLASI scores, although these preliminary data need to
be supported by large samples [122].

Azathioprine, cyclophosphamide, and cyclosporine have been
mainly used for the treatment of SLE. Clinical evidence of these drugs in
the management of CLE is lacking.

5.3.8. Belimumab
5.3.8.1. Recommendation.

e We suggest belimumab as fourth-line treatment for widespread,
refractory CLE lesions in patients with active SLE, especially
those who have repeated recurrence of ACLE lesions during
tapering of systemic corticosteroids. (100% consensus)

The therapeutic efficacy and safety of belimumab, a monoclonal
antibody selectively targeting soluble human B cell-activating factor
(BAFF, also known as B lymphocyte stimulator or BLyS), in SLE has been
supported by recent evidence from multi-center RCT trials and real-
world studies. However, there is currently no RCT trials designed for
treatment of CLE. A case-series report showed that belimumab was
effective in treating 16 patients with CLE that were refractory to con-
ventional therapies [123]. In a phase III, randomized,
placebo-controlled trial of belimumab in patients with SLE in China,
Japan and South Korea including 677 participants, patients with base-
line mucocutaneous BILAG score of A or B improved 44.3% in the pla-
cebo group and 57.8% in the Belimumab group after a 52-week
treatment (p = 0.025), which reflect a favorable therapeutic effect of
belimumab in skin and mucosal lesions of SLE [124].

5.4. Drugs for management of CLE during pregnancy
5.4.1. Recommendations

e We suggest topical glucocorticoids, expect for potent and
superpotent glucocorticoids, as first-line treatment for CLE le-
sions in pregnant patients. (97% consensus)

e We cannot make a recommendation with respect to topical
calcineurin inhibitors in pregnant patients with CLE. (88%
consensus)

e We suggest hydroxychloroquine with or without low-dose
prednisone as first-line maintenance treatment for CLE pa-
tients during pregnancy. (97% consensus)
Due to the teratogenic effects of retinoids, it is forbidden to treat
pregnant patients or patients preparing for pregnancy with
systemic retinoids. During treatment with systemic retinoids
and the immediate period after treatment cessation (isotreti-
noin: 3 month; acitretin: 2 years), effective contraception is
strongly recommended. (100% consensus)

Due to the teratogenic effects of thalidomide, MTX, MMF and

MPA, it is forbidden to treat pregnant patients or patients pre-

paring for pregnancy with any of these drugs. Effective
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contraception is strongly recommended during treatment with
any of these teratogenic drugs. (100% consensus)

Pregnancy medication for CLE patients should basically comply with
the 2017 EULAR guidelines for women with SLE [125]. Hydroxy-
chloroquine is a drug that has been tested for safety during pregnancy. A
randomized, placebo-controlled study enrolling 20 consecutive preg-
nant patients with SLE (n = 17) or DLE (n = 3) has revealed a beneficial
role of HCQ in controlling disease activity and preventing lupus flares
during pregnancy, as well as a good safety profile with no detriment to
the health of pregnant patients and their neonates [126]. For patients
with SLE, low-dose prednisone as a maintenance treatment is usually
continued during pregnancy if lupus activity is controlled well, and
regular follow-up is recommended [127,128].

The application of topical glucocorticoids of any potency during
pregnancy does not increase the risk of preterm delivery, fetal death,
birth defects or low Apgar score [129]. However, a very large cumula-
tive dosage of potent to very potent topical corticosteroids during
pregnancy is probably associated with low birth weight [129].

Absorption of topical calcineurin inhibitors (i.e., tacrolimus and
pimecrolimus) through the skin barrier is very limited when treated with
standard doses [130]. It is reported that 50-70% of tacrolimus in
maternal blood passes through the placental barrier, based on mea-
surements of blood collected from the umbilical cord at birth [131].
However, no evidence from clinical trials has been available to evaluate
the efficacy and safety of topical tacrolimus during pregnancy in pa-
tients with CLE.

Mycophenolic acid and methotrexate should be avoided because of
known or possible teratogenic properties [125]. Retinoids and thalido-
mide have definite teratogenic effects and are contraindicated in women
planning pregnancy or during pregnancy [132,133]. Pregnancy should
be avoided during treatment with systemic retinoids and within 3
months after withdrawal of isotretinoin or 2 years after withdrawal of
acitretin. Isotretinoin is not allowed to be used during breastfeeding.

5.5. Drugs for management of pediatric patients with CLE
5.5.1. Recommendations

e We suggest topical glucocorticoids as first-line treatment for
CLE in pediatric patients, especially for localized CLE lesions.
(97% consensus)

e We suggest hydroxychloroquine as first-line systematic treat-
ment for CLE in pediatric patients. (100% consensus)

Clinical evidence for both topical and systemic treatments of CLE in
pediatric patients is still lacking. For children with CLE, dosage should
be adjusted and growth should not be affected as much as possible.
Topical corticosteroids and oral hydroxychloroquine are commonly
used in clinical practice. Due to the side effects of MMEF, it is not rec-
ommended for long-term use in children for CLE lesions without sys-
temic involvement, and is only used as a treatment for refractory CLE
[134]. Thalidomide should not be used in children unless as a rescue
therapy for CLE refractory to routine treatment. Peripheral neuropathy
is a commonly seen dose-dependent side effect of this drug, and children
older than 12 years of age may be more prone to this adverse effect than
younger patients [135,136].

5.6. Surgical treatment for CLE

5.6.1. Recommendations

e We suggest surgical excision of the lesion followed by skin
grafting using full-thickness abdominal skin as fourth-line

treatment for refractory, localized lesions of CCLE, especially
DLE, VLE and CHLE, in cosmetically unacceptable areas when
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conventional therapies with topical and systemic treatments
have failed or are intolerable to the patients. This surgical
intervention must be combined with medical treatment with
antimalarials and (or) systemic corticosteroids. (84%
consensus)

Although CCLE lesions are seldom treated surgically, there have been
a few reports of cases with recalcitrant lesions successfully treated by
surgical removal of the lesions with skin grafting when treatment with
antimalarials, systemic corticosteroids and thalidomide was continued.
This method was tried in two patients with CHLE resistant to conven-
tional treatments [137]. These patients received surgical excision of the
lesions followed by full-thickness free skin grafting obtained from the
abdominal region. No recurrence was observed in the operated area 7
years (case 1) and 3 years (case 2) after surgery, respectively, although
the lesions persisted in the areas where lesions had not been adequately
excised and where lesions were not operated upon. Similar surgical
treatment has also been reported in cases of DLE recalcitrant to con-
ventional therapies including systemic corticosteroids and MMF [138].
However, a relapse of the DLE lesions occurred several months after
discontinuation of the immunosuppressant agents, which was success-
fully cleared again by a secondary surgical removal and skin grafting
combined with a maintenance treatment with systemic corticosteroids
and MMF.

The effectiveness of this method may be explained by the surgical
removal of the pathological epidermis and dermis, and that the skin
graft comes from anatomical regions not exposed to the sun.

6. Monitoring of patients with CLE

CLE requires long-term disease monitoring due to its chronic and
relapsing course. The frequency of disease management can be adapted
to the severity and activity of disease, the patient’s clinical condition,
and the medication and treatment response.

6.1. Clinical and laboratory evaluations
6.1.1. Recommendation

e We suggest assessment of disease activity, skin damage and
other organ damage, quality of life, comorbidities and possible
adverse events in every follow-up visit, when appropriate. (97%
consensus)

For clinical assessment of disease activity and skin damage of CLE,
the aforementioned CLASI scoring instrument and its improved version,
RCLASI, have been widely used in clinical trials [15,16]. Compared to
CLASI, RCLASI has taken into account more detailed clinical features of
the various subtypes of CLE and is a better choice than its predecessor.

Basic laboratory assessments include complete blood count, eryth-
rocyte sedimentation rate (ESR), serum creatinine, urinalysis, urine
protein to creatinine ratio, serum level of complement C3 and C4, serum
level of 25-hydroxyvitamin D, serum calcium and potassium, and serum
albumin. Examination of serum autoantibodies at baseline and every
6-12 months or in case of relapse may help earlier recognition of pro-
gression into SLE or overlap syndrome with other connective tissue
diseases. These autoantibodies include ANA, a spectrum of anti-
extractable nuclear antigens (ENA) autoantibodies, lupus anticoagu-
lant and antiphospholipid antibodies (anticardiolipin antibodies and
anti-p2-glycoprotein-1 antibodies). Toxicity or side effects of treatment
agents including antimalarials, corticosteroids, methotrexate, thalido-
mide and retinoids should be alerted.
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6.2. Preconception evaluation
6.2.1. Recommendation

e We recommend a preconception evaluation on the control of
lupus, other risk factors of pregnancy and medication use for
patients with CLE preparing for pregnancy, preferentially by
both an obstetrician and a dermatologist or rheumatologist.
(97% consensus)

The preconception evaluation is an essential step to minimize the
risk of maternal and fetal complications in lupus patients and to improve
the prognosis of high-risk pregnancies [139]. Screening is performed for
high-risk pregnancy including uncontrolled lupus, systemic episodes or
severe flare(s) of lupus within the last half year, uncontrolled hyper-
tension, previous severe preeclampsia, severe pulmonary hypertension,
organ failure, HELLP (hemolysis, elevated liver enzymes, and low
platelet count) syndrome, stroke within the last 6 months, the history of
obstetric complications, APS, the need for a daily dose of corticosteroid
above 10 mg, and the positivity of anti-SSA or anti-SSB autoantibodies.
In addition, creatinine clearance less than 40 ml/min is a relative
contraindication.

Laboratory evaluation includes complete blood count, coagulation
test, serum transaminases, serum creatinine, urinary sediment (leuko-
cyturia, hematuria), urinary protein (urine protein to creatinine ratio or
quantification of 24-hour urine protein), HBV, HCV, HIV, TPHA-VDRL,
toxoplasmosis and measles serology, lupus anticoagulant and anti-
phospholipid antibodies, serum anti-SSA, anti-SSB and anti-dsDNA an-
tibodies, complement (C3 and C4), thyroid stimulating hormone and
anti-thyroid peroxidase antibodies, and serum hydroxychloroquine level
if the test is available [140].

6.3. Pregnancy evaluation
6.3.1. Recommendations

e We recommend a regular, close monitoring of the health status
for patients with CLE during pregnancy by both an obstetrician
and a dermatologist or rheumatologist. (100% consensus)

e We recommend a consultation on management of lupus during
the perinatal period by a dermatologist or rheumatologist.
(100% consensus)

All pregnant women with CLE should be closely monitored by
multidisciplinary assessment. Usually, monitoring should be performed
monthly during pregnancy and more frequently at the end of pregnancy
and during the perinatal period, which can be individually adjusted
according to the patient’s pregnant status and adverse obstetric history,
if applicable. Clinical assessment and laboratory examinations on lupus
activity are generally performed every 2-3 months. Ultrasound moni-
toring is carried out routinely in each trimester of pregnancy. For pa-
tients with APS or presence of antiphospholipid antibodies or lupus
anticoagulant, it is recommended to perform Doppler ultrasound ex-
amination of the uterus at 22 weeks of gestation (WG) and umbilical
Doppler ultrasound assessment of amniotic fluid volume and fetal bio-
metrics at 28 and 36 WG, respectively. For patients with anti-SSA and
(or) anti-SSB positivity, it is proposed to carry out a fetal echocardiog-
raphy screening at least every two weeks during 16 through 24 WG,
which should be performed even weekly in case that these patients had a
history of atrioventricular block or the patients’ sibling(s) had neonatal
lupus erythematosus [141]. During the perinatal period, a consultation
on management of lupus by a dermatologist or rheumatologist is
beneficial.
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6.4. Progression of CLE to SLE
6.4.1. Recommendation

e We suggest a routine screening of SLE in regular follow-up visit
for all patients with CLE. (94% consensus)

A patient is considered to have experienced a transition to SLE if the
patient has been diagnosed as CLE and later progresses to fulfill the
EULAR/ACR classification criteria for SLE in the follow-up period [142].
The British Isles Lupus Assessment Group’s (BILAG) disease activity
index and the Systemic Lupus Erythematosus Disease Activity Index
2000 (SLEDAI-2K) can be used to determine systemic involvement and
disease activity, respectively, in patients with CLE who progress to SLE
[143,144].

6.5. Discontinuation of treatment
6.5.1. Recommendation

e We suggest discontinuation of systemic corticosteroids
following tapering of the dosage when CLE lesions are
controlled, and we suggest against a long-term maintenance
treatment with systemic corticosteroids for patients with CLE.
(100% consensus)

CCLE has a chronic, recurrent course of disease and usually needs
long-term treatment. For ACLE, SCLE and ICLE, a maintenance treat-
ment with antimalarials is generally recommended even if the lupus
lesions have resolved, and long-term follow-up and monitoring are
required. There has been no evidence so far to support a life-long
treatment for CLE or to set a time point for discontinuation of mainte-
nance treatment. Nonetheless, for patients treated with systemic corti-
costeroids, tapering of corticosteroids followed by its discontinuation
upon control of CLE is recommended to reduce side effects.

6.5.2. Summary

CLE can be classified into ACLE, SCLE, CCLE and ICLE, and its
diagnosis is mainly based on the evaluation of clinical manifestations
and histopathological features. DIF of the biopsy skin and a series of
laboratory examinations including serum autoantibodies such as ANA,
ENAs and antiphospholipid antibody, may be of help in the diagnosis
and differential diagnosis. Evaluation of systemic involvement is
necessary to exclude the diagnosis of SLE and should be a crucial part of
disease monitoring for patients with CLE during the follow-up period. As
a basis of disease management for all patients with CLE, patient edu-
cation and a long-term follow-up are always necessary to help monitor
the disease activity, systemic involvement, comorbidities and possible
adverse events.

There are a variety of treatment measures for CLE, however, only
limited options are supported by high-quality clinical evidence such as
randomized controlled trials. For localized CLE lesions, topical cortico-
steroids and topical calcineurin inhibitors are the first choices of treat-
ment. For widespread or severe CLE lesions and (or) cases resistant to
topical treatment, systemic treatment including antimalarials and (or)
short-term corticosteroids can be added on the basis of topical treat-
ment. Notably, antimalarials are the first-line systemic treatment for all
types of CLE, and can also be used in pregnant patients and pediatric
patients. Second-line choices include thalidomide, retinoids, dapsone
and MTX, whereas MMF is considered as third-line treatment. Finally,
PDL treatment and surgery can be added as fourth-line treatment for
localized, refractory lesions, whereas belimumab may be used as fourth-
line treatment for widespread CLE lesions in patients with active SLE or
recurrence of ACLE during tapering of corticosteroids. Nonetheless,
high-quality evidence from phase 3 clinical trials is still warranted for
most of these treatment measures to demonstrate their efficacy, safety
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and practical value in various subtypes of CLE.
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