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Abstract: Cutaneous lupus erythematosus encompasses a spectrum of cutaneous disease
with different phenotypes, and it potentially intersects with many disciplines in medicine.
This review examines the epidemiology, clinical subtypes, pathology, psychology and inter-
vention options for this disorder. It is important to understand the psychological distress that
cutaneous lupus can cause and if needed actively investigate this possibility with the patient.
Careful liaison between disciplines will achieve the optimum outcome.
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Introduction

Cutaneous lupus erythematosus (CLE) is an exemplar of a disorder requiring
a multidisciplinary approach for its management. It has the potential to intersect
with many disciplines and each can contribute to providing the optimum outcome
for patients. The disciplines range from the basic sciences through to different
organ-specific clinical specialties.

CLE has a surprising variety of clinical phenotypes. Therefore, a dermatologist
is often the key facilitator for the primary diagnosis with referrals deriving from
different disciplines. The subsequent management can take multiple and diverse
pathways. Close and coordinated cooperation is important, and an understanding of
cutaneous lupus by nondermatologists is helpful. This review examines the epide-
miology, clinical subtypes, pathology, psychology and intervention options for this
often disfiguring and distressing disorder.

Definitions of CLE

The Systemic Lupus International Collaborating Clinics (SLICC) criteria' integrates
the cutaneous manifestations of lupus with other the systemic features and is an
alternative to the American College of Rheumatology classification.” SLICC provides
a long-needed unified and validated multidisciplinary classification criteria. The
clinical mucocutaneous criteria of the SLICC classification are summarized in
Table 1. The other clinical and immunological criteria of the SLICC classification
are synovitis, serositis, renal, neurologic, hemolytic anemia, leukopenia, thrombocy-
topenia and immunologic (elevated ANA, anti-dsDNA, anti-Sm, antiphospholipid
antibodies, low complement, direct Coombs test [in the absence of hemolytic ane-
mia]). For the purposes of defining systemic lupus erythematosus (SLE), the patient
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Table | Mucocutaneous features of lupus from the Systemic Lupus International Collaborating Clinics (SLICC) classification

. Acute cutaneous lupus erythematosus

Lupus malar rash (do not count if malar discoid)

Bullous lupus erythematosus

Toxic epidermal necrolysis variant of systemic lupus erythematosus

Maculopapular lupus rash

Photosensitive lupus rash (in the absence of dermatomyositis)
Or
® Subacute cutaneous lupus erythematosus
o Nonindurated psoriasiform and/or annular polycyclic lesions that resolve without scarring, although occasionally with postinflammatory
dyspigmentation or telangectasias
2. Chronic cutaneous lupus
® Classic discoid rash
o Localized (above the neck)
o Generalized (above and below the neck)
Hypertrophic (verrucous) lupus
Lupus panniculitis (profundus)
Mucosal lupus

Lupus erythematous tumidus

Chilblain lupus
® Discoid lupus/lichen planus overlap
3. Oral ulcers
® Palate
o Buccal
o Tongue
Or
® Nasal ulcers
o In the absence of other causes such as vasculitis, Behget disease, infection (herpes virus), inflammatory bowel disease, reactive arthritis and
acidic foods
4. Non-scarring alopecia (diffuse thinning or hair fragility with visible broken hairs)

® |n the absence of other causes such as alopecia areata, drugs, iron deficiency and androgenic alopecia

must satisfy four criteria, including at least one clinical and
one immunologic, or have biopsy-proven lupus nephritis in
the presence of antinuclear antibodies or anti-dsDNA anti-
bodies. However, in the dermatology clinic, it is possible to
make a diagnosis of CLE in the absence of any features of
SLE or with only some but not all of the features needed to
define SLE. Furthermore, occasionally, it can be difficult to
exactly define into which subcategory of CLE to place
a patient when there are overlapping clinical features.

Epidemiology

There are only a few population-based estimates of the
prevalence and incidence of CLE and its ethnic variation.
The available
Olmstead County, Minnesota, USA, the prevalence of all
types of cutaneous lupus was 73.24 (95% CI 58.29-88.19)
per 100,000.° This population was not representative of

data do demonstrate consistency. In

the United States as a whole with a 89.9% white popula-
tion. However, this figure is close to that found in South

Auckland, New Zealand, with a prevalence of 86.0 (95%
CI 78.1-94.7) per 100,000 using a capture—recapture tech-
nique which accounts for unidentified cases by examining
different but overlapping databases.* The age- and sex-
adjusted relative risk (RR) of all types of CLE in Maori/
Pacific compared to the European population in South
Auckland was 2.47 (95% CI 3.06-3.67), suggesting that
this group is predisposed to CLE. The population of South
Auckland, New Zealand, of approximately 530,000 is
diverse, with Maori and Pacific peoples forming 37% of
the population, New Zealand European/Other forming
38%, and Asian forming 24%’ The incidence of CLE in
Olmstead County was 4.3 per 100,000 per year’ and in
Sweden 4.0 per 100,000 per year® Again these rates are
consistent in two separate geographic populations,
although ethnicity was not reported in the Swedish study.

Discoid lupus erythematosus (DLE) is consistently
reported as the most common subtype, and this may be
because as a chronic disorder, it is easier to identify compared
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to the more evanescent and non-scarring acute cutaneous and
subacute cutaneous forms. Early in DLE, prior to scarring, it
may be difficult to define the exact subtype of CLE. In the
Olmstead study, the age- and sex-adjusted incidence rate per
100,000 for DLE was 3.56 (95% CI 2.94-4.18)° and in
Auckland the prevalence rate of DLE per 100,000
for Maori/Pacific was 27.24 (95% CI 20.73-35.82) compared
to the European rate of 6.57 (95% CI 3.76-11.49)" The age-
and sex-adjusted RR of DLE in Maori/Pacific was 5.96 (95%
CI 3.06-11.6) compared to the European population* support-
ing the clinical impression that this group has a particular risk
of DLE. In French Guiana, the crude average incidence of
DLE was 3.56 per 100,000 per year.’

In Stockholm County, Sweden, the incidence of sub-
acute cutaneous lupus erythematosus (SCLE) was 0.7 per
100,000 per year and with a prevalence of 6.2—-14 per
100,000, and this figure is consistent with Olmstead
County reporting an incidence rate of 0.63 (95% CI
0.37-0.89) per 100,000.?

The other forms of CLE (hypertrophic, lupus pannicu-
litis, mucosal, tumidus, chilblain and discoid lupus/lichen
planus overlap) are unusual. For example, the incidence of
lupus panniculitis and bullous lupus, respectively, is

A

reported as 0.07 (95% CI 0.00-0.16) and 0.03 (95% CI
0.00-0.08), respectively.’

It has long been observed that SLE is more common in
patients, with skin of color and those with Afro-Caribbean’
and African American'® ethnicity being at risk. In the Pacific
region, in the US state of Hawaii, SLE is common in “part
Hawaiians™ compared to other ethnicities'' and in Auckland,
New Zealand, more common in “Polynesians” compared to
other groups.'? This has also been observed in DLE'? and is
supported by the epidemiology from Auckland. As with
many autoimmune diseases, CLE is consistently more com-

mon in women compared to men.>*”#

Clinical subtypes

Examples of the three most common subtypes are shown
in Figure 1. Acute cutaneous lupus erythematosus (ACLE)
(Figure 1A) is typified by a malar rash, SCLE (Figure 1B)
with a non-indurated psoriasiform and/or annular polycyc-
lic rash and DLE (Figure 1C) with discoid lesions which
when active are erythematous and scaling with follicular
hyperkeratosis and resolve with scarring, including scar-
ring alopecia (Figure 2) and postinflammatory hyper- or

Figure | Acute cutaneous lupus erythematosus (A), subacute cutaneous lupus erythematosus (B), discoid lupus erythematosus (C).

Note: (A), (B) and (C) With permission from and courtesy of DermNet NZ.
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Figure 2 Scarring alopecia due to “burnt-out” discoid lupus erythematosus.
Note: With permission from and courtesy of DermNet NZ.

hypopigmentation. Table 1 gives greater detail of the dif-
ferent types of acute and chronic cutaneous lupus.

The relationship between cutaneous and

systemic lupus erythematosus

CLE may be part of the spectrum of SLE or be an entity alone
with no systemic features. When part of SLE, CLE may
undergo flares in the absence of any other systemic exacer-
bation or can be part of a multiorgan flare. ACLE is often part
of SLE, but by contrast, DLE is commonly the only mani-
festation of lupus and is often ANA negative. SCLE was first
defined by “mild systemic illness marked by musculoskeletal
complaints and serologic abnormalities”."* SCLE is com-
monly ANA and Ro positive.'” In Finland, 24% of patients
with CLE were already diagnosed with SLE, and during
a 2-3 year period an additional 18% were diagnosed with
SLE and the group with the highest probability of having an
additional SLE diagnosis was that with SCLE.® With the
introduction of the SLICC criteria, those with SLE/SCLE
were more likely to have oral ulcers, positive dSDNA, posi-
tive ANA and low complement compared to those with
SCLE only."® The onset or concurrence of SLE mandates
the involvement of other disciplines depending on organ
involvement.

Cutaneous pathology

The clinical diagnosis of CLE is often supplemented by
a skin biopsy so a good working relationship with
a dermatopathologist is essential. In common with other
skin diseases, the histological pattern evolves over time.
The different types of CLE share similar and overlapping

pathological features to a greater or lesser extent includ-
ing epidermal vacuolization, apoptosis, an interface der-
matitis, periappendageal (including papillary and
reticular dermis) inflammation, follicular plugging, base-
ment membrane thickening and dermal mucin.'”
A description of a fully developed lesion of DLE serves
as a pathological “template”, and in such a lesion there is
involvement of the epidermis, dermis and hair follicles
including epidermal hyperkeratosis, vacuolization and
apoptosis of the basal cells with variable epidermal
hyperplasia and focal atrophy, an interface dermatitis of
the epidermis and hair follicles accompanied by a patchy
perivascular and periappendegeal lymphocytic infiltrate
in the upper and lower dermis. The dermoepidermal and
follicular basement membrane may be thickened. There
are follicular keratin plugs, and extracellular mucin is
deposited in the dermis.'”

DLE typically scars, and this may be due to the invol-
vement of the bulge area of the hair follicles where stem
cells reside and to differences in remodeling of the base-
ment membrane in DLE compared to other forms of

lupus.'®?

Pathophysiology

The precise molecular mechanisms for the pathophysiol-
ogy of cutaneous lupus are not clear. Cutaneous lupus is
a photosensitive rash. There may be a genetic predisposi-
tion for some forms and drugs can provoke the eruption.

Photosensitivity

CLE is frequently a photosensitive eruption that can be
induced by both ultraviolet A (UVA) and ultraviolet
B (UVB) light. In patients with DLE, SCLE and SLE,
the action spectrum of induced lesions was in UVB range
in 33%, in UVA range in 14% and in both UVA and UVB
in 53%.%

Ro is a small ribonucleoprotein found mainly in the cell
nucleus. The Ro antigen as determined by the presence of
anti-Ro antibodies in SCLE and SLE may be important in the
pathogenesis of lupus. Homologs of the Ro gene exist in
many species and homologs are preserved where the gene
product is useful for an organism, but they may be adapted.
An example is the eubacterium Deinococcus radiodurans
which is resistant to DNA-damaging agents, and in this
organism the Ro homolog is important in resisting UV-
induced damage.?' Therefore, it is interesting that human-
cultured keratinocytes irradiated with narrowband UVB (311
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nm) lead to the externalization of “bleb”-like protrusions on

the cell surface expressing La and Ro 60 kDa antigens.®**°

Genetics

The genetics of cutaneous lupus is complex and not well
understood. Using gene microarray technology to investi-
gate global patterns of gene expression, prominent apop-
tosis and interferon response signals were found.*” Studies
of the genetics of DLE show that variants in the integrin
subunit alpha M gene (a member of the immune complex
processing pathway) were highly significantly associated
with patients who had DLE in the absence of systemic
disease.®> Tyrosinase kinase 2 and interferon regulatory
factor 5 polymorphisms are associated with discoid and
SCLE.**

Immunopathology

Interferon type 1 is central in the pathogenesis of lupus.?
Plasmacytoid dendritic cells are important in the pathogen-
esis of lupus via the production of type 1 interferon.?
There are two distinct patterns of immunostaining for
these cells in the skin of patients with CLE, within the
perivascular inflammation of the dermis and also at the
dermoepidermal junction in association with cytotoxic
T cells in areas of severe epithelial damage®’ These cuta-
neous plasmacytoid dendritic cells strongly produce type
I interferons. Furthermore, moving from the laboratory to
the patient, the level of type I interferon gene expression in
patients with CLE correlated with the disease severity.?®

Vitamin D

There is substantial interest in vitamin D beyond its well-
recognised effects on bone health including its role in CLE
and its potential immunomodulating effects. The study of
vitamin D and CLE is complicated by differing definitions of
what level is normal and abnormal. In New Zealand,
a country whose capital Wellington lies at latitude 41.3°
south, >50 nmol/L (serum 25-hydroxyvitamin D) is regarded
as equal to or above the recommended level by the Ministry
of Health.?’ There are reports of the activity of SLE being
associated with lower vitamin D levels.*® Photoprotection is
part of the advice given to patients with CLE. There are
several publications examining the association of vitamin
D levels and cutaneous lupus with the finding that low levels
are not uncommon.”’'>® Association does not prove causal-
ity. One study has assessed if vitamin D levels are related to
the activity of cutaneous lupus as measured by a clinical
scoring system called the Cutaneous Lupus Erythematosus

Disease Area and Severity Index (CLASI)*” which did not
demonstrate an association.*® One study reports a benefit of
vitamin D supplementation in cutaneous lupus in disease
activity measured by the CLASIL*®

Drug-induced cutaneous lupus

A full review of this topic is outside the scope of this review.
However, there are many drugs that can induce SLE and
some will induce CLE, especially SCLE. In a study of 88
cases of drug-induced SCLE the most likely causative
classes of drugs were proton pump inhibitors, antihyperten-
sives and antifungals with a female to male ratio of 9:1.%°
A case-controlled study of 234 patients of patients with
SCLE found that in the 6 months prior to the diagnosis the
most increased odds ratios were for terbinafine, tumour
necrosis factor a (TNF-a) inhibitors, anti-epileptics and
proton pump inhibitors.** DLE is rarely induced by drugs,
but TNF-a inhibitors, fluorouracil, capecitabine and nonster-

oidal anti-inflammatory drugs have been recorded.*'

Psychology of CLE

The psychological effects of CLE can be profound but
especially with DLE which can lead to permanent scarring
on the face and scarring alopecia. Twenty-four patients
with DLE participated in a study of psychological
functioning.** There was a positive correlation between
disease activity and depression (p=0.05), but no correla-
tion with scarring (p=0.21). This study also used drawings
to assess the patients’ perception of their skin before and
after their diagnosis of DLE. An example of such
a drawing is shown in Figure 3. The study also demon-
strated that there was no correlation between the patients’
perception of their skin and the dermatologist’s objective
assessment emphasizing the need for the clinician not to
make assumptions about how the patients perceive their
DLE. A further and larger study of 50 patients with DLE*’
examined the quality of life using the Dermatology
Quality Life Index (DLQI)*® with the CLASI scoring
system. The CLASI gives two scores, one for the disease
activity and one for the scarring. This study demonstrated
a correlation between CLASI activity and damage scores
with DLQ]I, p=0.013 and p=0.006.
Furthermore, the study analysis suggested that scarring is

respectively,

more closely associated with DLQI than DLE disease
activity. Predictors of low quality of life in patients with
DLE are female sex, being a current smoker and having
lower socioeconomic status.*’
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| Picture of my face BEFORE DLE:

|
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| Picture of my face AFTER DLE:
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Figure 3 The patient’s perception of their face before and after their diagnosis of discoid lupus erythematosus.

Treatment
When CLE forms part of significant systemic disease the

i3]

skin will be treated “collaterally” and may not form the
main problem in the context of other significant organ
involvement. However, there are skin specific treatments,
and especially in DLE every effort is needed to prevent

irreversible scarring.

Nonpharmacological therapy

Sun protection

CLE is a photosensitive disorder and therefore sun protec-
tion is important. A habit of sun protection may not be
intuitive for patients with skin of color who have CLE.**
Sun protection can be through appropriate clothing. The
face is the most common site of CLE, and hat design is
therefore important, especially the width of the brim.
Peaked baseball caps protect the nose but are relatively
ineffective at other sites. Hats with a wide brim >7.5 cm
are needed to provide reasonable protection around the
nose and cheeks.*” Broad-spectrum sunblock providing
both  UVA and UVB protection should be used.

Approximately 2.5 fingertip units are needed, where one
fingertip is the amount of cream expressed from a tube
with a 5 mm diameter nozzle from the distal skin crease to
the tip of the index finger, to effectively use sunblock to
cover the face and neck.’® Sunblock needs to be reapplied
depending on the outside activity undertaken. As dis-
cussed, vitamin D deficiency has been found in association
with CLE, but empiric supplementation does not require
vitamin D measurement and is safe.

Smoking

Cigarette smoking is associated with CLE. The odds ratio of
smoking at the onset of DLE is 2.05 for DLE and for tumid
lupus 4.5 in a study of 405 patients.’’ Current smokers have
worse disease, have worse quality of life and are more often
treated with a combination of hydroxychloroquine and qui-
nacrine compared to nonsmokers.’>>* Furthermore, smok-
ing is associated with loss of efficacy of hydroxychloroquine
(see the section “Pharmacological therapy*) with a twofold
decrease in the proportion of patients with CLE achieving
cutaneous improvement.>* This may be due to enhancing
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Toll-like receptor-9 responsiveness and type I interferon
55,56

production by plasmacytoid dendritic cells.
Withdrawal of medication inducing CLE

Any suspected medication that may have induced CLE
should be withdrawn. Possible drugs are discussed in the
section “Drug-induced CLE.*

Pharmacological therapy

A comprehensive review of all treatments is not possible
within the scope of this review. There are a number of
excellent reviews.*>>’>° Treatment can be divided into
topical, systemic and “other”. Commonly topical and sys-
temic treatments are used in tandem.

Topical
Topical steroids are the first line of treatment, espe-
cially for mild or focal disease. Potent or ultrapotent
topical steroids should be used, and once-daily applica-
tion is sufficient. The treatment of facial DLE is an
indication for careful application of potent or ultrapo-
tent steroids, but special care needs to be taken to
avoid applying it to normal skin as the face is a risk
area for the adverse effects. Mild topical steroids are
less effective than potent steroids in the management
of DLE.®® There are different formulations of topical
steroids suitable for the scalp including foams, gels and
liquids. Intralesional steroid injections such as triamci-
nolone acetonide can be useful for focal areas. Topical
tacrolimus, a calcineurin inhibitor, is a useful alterna-
tive on the face as it does not produce the same
adverse effects as ultrapotent topical steroids and is
as effective.®’ Pimecrolimus, a less potent calcineurin
inhibitor, can also be used.®’ There are also case
reports of the use of topical retinoids including
tretinoin,63 tazarotene®® and imiquimod.65 However,
caution is needed with imiquimod as it has also been
inducing CLE.°®®®  The

R-salbutamol, which has anti-inflammatory properties,
69,70

reported as use of

is also reported in two studies.

Systemic

For severe disease and where topical agents are ineffec-
tive, systemic agents should be considered and used with
a detailed risk—benefit analysis, as each brings its own
potential side effect profile. Systemic steroids are effective
for short-term control but are not a long-term option and
do not work well in DLE. Antimalarial agents are first line

and include hydroxychloroquine, chloroquine and quina-
crine (mepacrine). Other systemic treatments are metho-
trexate, mycophenolate mofetil, dapsone, systemic
retinoids (isotretinoin, alitretionin, acitretin), thalidomide,
lenalidomide, ciclosporin, cyclophosphamide and biologic
agents. A stepwise algorithm progressing from topical to
systemic agents is useful, but not all agents are available in
every country.’’ Combinations of systemic treatments are
commonly used.

Intravenous immunoglobulins may be beneficial with

several studies supporting their use’'"*

and in pediatric
disease.”

The role of biologic therapies in the management of
CLE is uncertain but an area of interest and current
research. Potential targets include the B cell (rituximab
and belimumab), the T cell (CTLA4-Ig), transcription fac-
tors involved in immune cell development (thalidomide
derivatives), the plasmacytoid dendritic cell, JAK/stat
pathway inhibition or cytokine inhibition including inter-
feron-o (sifalimumab, anifrolumab), IL-6 (sirukumab,
tocilizumab) and IL-12/23 (ustekinumab).”®

Other interventions for cutaneous lupus
Phototherapy (UV light-1 and lasers)

It seems counterintuitive that light may be used to treat
a light-sensitive disorder, and the exact mode of action is
uncertain. Low-dose long-wave UVA (340400 nm) may
be effective in SLE as it has immunomodulatory effects’’
and has been used successfully in two cases of DLE.”®
There are case reports of the use of pulsed dye lasers
(585-595 nm) in the treatment of CLE (DLE, SCLE and
tumid lupus) in adults’’®' and DLE in a child,** but this
modality of treatment is not routine.

Cryotherapy

There is one case report of the use of cryotherapy to treat
DLE on the arms, shoulders and back that had not
responded to systemic steroids, antimalarials, azathioprine,
dapsone and etretinate.®

Psychological intervention

It is important not to forget the benefit of simple measures
such as the use of wigs in extreme alopecia and cosmetic
camouflage to hide facial scarring given the potential for
profound psychological disturbance.**** In the presence of
significant psychological distress or depression, referral to
psychology or psychiatry would be appropriate.
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Conclusion

Although the dermatologist is often the key health profes-
sional in making the diagnosis of CLE, this review demon-
strates the multidisciplinary nature of this disorder. CLE
intersects with many disciplines including epidemiology,
general medicine, nephrology, rheumatology, family med-
icine, basic sciences, pharmacology, psychiatry and psy-
chology. Patients expect the best outcome possible for this
disorder so close cooperation in the setting of a combined
multidisciplinary clinic provides the optimum setting to
manage these often complex patients.
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