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Artic{e history: There have been a number of advances in the clinical and translational understanding of cutaneous lupus
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these disorders, with improvement in the education of trainees and clinical management of these com-
plex multisystem diseases. In addition, a new disease classification has allowed inclusion of patients with

Keywords: skin-predominant dermatomyositis, frequently associated with systemic findings, in the spectrum of idio-
Cutaneous lupus erythematosus pathic inflammatory myopathies. Validated outcome measures allow translational research and facilitate
systemic lupus erythematosus progress toward better and more targeted therapeutics. Clinical trials using disease severity tools, such
dermatomyositis

as the Cutaneous Lupus Erythematosus Area and Severity Index and the Cutaneous Dermatomyositis Dis-
ease Area and Severity Index, allow measurement of improvement in the skin. Recent results of phase 2
and 3 trials clearly show that patients will benefit from collaborative interactions and studies between
dermatology and rheumatology.
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What is known about this subject in regard to
women and their families?

» Overall, patients with cutaneous lupus erythemato-

sus, with or without systemic lupus, as well as
those with dermatomyositis, demonstrate negative
impacts on both emotional and symptom compo-
nents of quality of life. Women are predominantly
affected by virtue of getting these diseases more fre-
quently.
The families of patients with these autoimmune dis-
eases are impacted by the severe effects of the dis-
ease, the medication regimens that suppress immu-
nity, and the cost of the diseases in terms of ability
to work and cost of medications.

What is new from this article as messages for
women and their families?

» Interactions between medical specialties are critical
to advance both the scientific understanding of and
therapeutic options for autoimmune diseases such
as lupus erythematosus and dermatomyositis.

Introduction

Lupus erythematosus (LE) and dermatomyositis (DM) are spec-
trum diseases that frequently affect women. With regard to cu-
taneous manifestations, there are patients with skin-predominant
disease and those with systemic disease and minimal or no skin
findings. The identification of patients with primarily skin autoim-
mune disease frequently requires collaboration between dermatol-
ogists and rheumatologists. Often, patients who present to derma-
tologists have somewhat different manifestations than those see-
ing rheumatologists. Only when both fields work together does the
bigger picture of the disease emerge. These collaborations allow for
the optimal development of disease diagnostic and classification
criteria, agreement on how to measure outcomes, as well as the
design, performance, and interpretation of clinical studies, and in
the clinical arena assist in the diagnosis and management of vari-
ous disease manifestations. The clinic and education, as well as the
basic, translational, and clinical research needs in these multisys-
tem diseases, benefit from close communication and collaboration.

The concepts described here for LE and DM apply equally to
other conditions, including scleroderma/morphea, vasculitis, Be-
hcet’s disease, Sjogren’s, and psoriasis. We will review how col-
laborations have benefitted progress in both LE and DM, with the
goal to further expand these initiatives in the future.

Lupus erythematosus
Lupus criteria

Defining a disease is fundamental to clinical management and
can assist in case selection for studies. In the case of systemic
LE (SLE), there have been several important initiatives to define
SLE. The components of the 1997 American College of Rheumatol-
ogy (ACR) criteria, Systemic Lupus International Collaborating Clinics
(SLICC), and the newest 2019 European League against Rheuma-
tism (EULAR)/ACR criteria evolved to identify those patients with
sufficient manifestations of lupus as having SLE. The initial 1997
ACR criteria included four skin symptoms that were somewhat
overlapping and allowed patients with primarily skin disease to
easily meet the criteria for SLE (Albrecht et al., 2004). The SLICC
group thoughtfully included dermatologists in the next iteration of
SLE criteria, to become known as the SLICC criteria (Petri et al.,
2012). These were developed through strong collaboration between
dermatology and rheumatology, included more cutaneous LE (CLE)
subtypes, and removed photosensitivity, which is a very nonspe-
cific finding in other skin diseases (Petri et al., 2012). Although the
inclusion of alopecia was an area of discordance between the der-
matologists and rheumatologists involved in developing these cri-
teria, it began a series of essential dialogues. The new EULAR/ACR
criteria lacked dermatology input, and requiring antinuclear anti-
body positivity excluded 7.5% of patients with CLE previously di-
agnosed with SLE, some of whom had inflammatory arthritis, cy-
topenias, and/or proteinuria (Tarazi et al., 2019).

Education and clinical management (local, national, and
international)

Many dermatology departments and rheumatology divisions
hold joint conferences for their faculty and trainees. Combined
rheumatology-dermatology clinics with both dermatologists and
rheumatologists in attendance and clinics where trainees in
one discipline attend clinics held by the other discipline are
more and more common. This cross-fertilization is also accom-
plished through combined internal medicine-dermatology resi-
dency programs, as well as for rheumatology fellows rotating in
rheumatology-dermatology clinics, where cross-training facilitates
cohesive educational opportunities. At the national and interna-
tional level, there are many conferences, such as the Rheumato-
logic Dermatology Society where dermatologists and rheumatolo-
gists give lectures on relevant topics for dermatologists managing
patients with SLE and DM, among other rheumatologic conditions
(Sontheimer et al., 2019). Similarly, dermatologists routinely par-
ticipate in sessions at ACR and regional rheumatology meetings. A
yearly meeting for rheumatology fellows, the ACR-sponsored State
of the Art symposium, frequently includes dermatology presenta-
tions.
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Measuring outcomes in lupus erythematosus

With a better understanding of the pathogenesis of SLE and
CLE, a need to measure meaningful improvement or worsening of
disease activity became important. There have been many initia-
tives involving rheumatology and dermatology to discuss how to
define lupus disease activity, severity, flares (Ruperto et al., 2011),
remission (van Vollenhoven et al., 2017), and study design. This
collaborative approach has led to important advances in measur-
ing the skin as an outcome in both CLE and SLE.

The development of the Cutaneous Lupus Erythematosus Area
and Severity Index (CLASI) included input from the dermatology
and rheumatology community, as well as patients. This outcome
instrument measures disease activity and damage separately, with
a focus on evaluating skin body areas prone to lupus skin le-
sions. Activity is measured as erythema and scale, mucosal le-
sions, and inflammatory alopecia. Damage evaluates dyspigmenta-
tion and scarring. Inter- and intrarater validation studies showed
excellent results, and further validation showed a correlation be-
tween improvement of activity and improvement in quality of life,
as well as biomarkers (e.g., MxA, a type I IFN-upregulated protein;
Albrecht et al.,, 2005; Furie et al., 2019). Measuring skin disease
severity in CLE and SLE included validation studies comparing the
results of evaluating disease severity in the same patients by both
adult dermatologists and rheumatologists (Krathen et al., 2008), as
well as pediatric dermatologists and rheumatologists (Kushner et
al.,, 2019). This extension of validation to both the dermatology and
rheumatology communities has allowed skin manifestations of lu-
pus to become more clearly defined as outcomes included in lupus
trials; this is particularly important because skin manifestations
are present in approximately 50% of patients with lupus in clinical
trials. The conspicuousness of skin improvement and the option of
including high-quality photographs in studies facilitates their use
in proof-of-concept trials for novel therapeutic approaches and can
often capture meaningful changes with a shorter timeline (Furie et
al., 2019; Karnell, 2021).

Additional interactions with the U.S. Food and Drug Administra-
tion in collaboration with the Lupus Foundation have led to a con-
sensus among dermatologists, rheumatologists, and nephrologists
about how best to measure outcomes and improve the design of
studies that affect patients with CLE, with or without SLE (Merrill
et al., 2018). The international community of dermatologists and
rheumatologists has worked with EULAR to provide recommenda-
tions for monitoring patients with SLE in clinical practice and in
observational studies (Mosca et al., 2010; 2011).

Clinical studies in lupus erythematosus

The renewed interest in LE has led to many collaborative stud-
ies, promising new therapies, and many novel therapeutics in de-
velopment. There are more frequent interactions between rheuma-
tologists and dermatologists as studies are planned and performed,
data discussed, results presented, and publications prepared. The
synergism between dermatology and rheumatology is clearly im-
portant and leading to therapeutic advances in the field (Furie et
al., 2017; 2019; Karnell, 2021; Khamashta et al., 2016; Presto et
al., 2018; van Vollenhoven et al., 2018; Werth, 2021; Werth et al.,
2017). The community of pediatric rheumatologists and dermatol-
ogists, working through the Childhood Arthritis and Rheumatology
Research Alliance, has annual meetings that provide opportunities
to launch clinical research studies looking at pediatric-onset dis-
coid LE, as well as differences in work-up and therapy between the
two pediatric specialties (Arkin et al., 2015; 2019). This rich inter-
action highlights both differences in patients presenting to the two
specialties and differences in evaluation and treatment. Such inter-

actions are important to begin to understand how to design better
studies and improve outcomes.

Research meetings

The collaboration between dermatology and rheumatology in
hosting research meetings has facilitated interactions that further
contribute to advancements in the field. This is prominently dis-
played at the Society of Investigative Dermatology, ACR, and EULAR
meetings, where both dermatologists and rheumatologists present
their work on an annual basis. Dermatologists and rheumatologists
with interest in dermatology-rheumatology have held four inter-
national meetings planned around the International Investigative
Dermatology meeting at 4- to 5-year intervals. This international
conference on CLE, which provides a venue for collaboration be-
tween the international dermatology and rheumatology communi-
ties, has led to several ongoing collaborative projects (Concha et
al.,, 2019; Schultz et al.,, 2015). There are frequent meetings of the
international lupus community that include rheumatologists and
dermatologists, such as Lupus 215t Century, Skin Rheumatism and
Autoimmunity, and the International Congress on SLE, which are
moving the field forward.

Diseased-focused foundations

Groups such as the Lupus Foundation of America and Lupus Re-
search Alliance recognize the multidisciplinary approach required
for the management and advancement of clinical and translational
research in lupus. They routinely involve dermatology and rheuma-
tology in many aspects of lupus research, in patient educational
programs, and in the advocacy efforts they lead (Tse et al.,, 2021).

Grants

The Lupus Foundation of America, Lupus Research Alliance, and
Rheumatology Research Foundation, in addition to the National
Institutes of Health (National Institute of Arthritis and Muscu-
loskeletal and Skin Diseases) and U.S. Department of Defense, have
all sponsored collaborative research conferences and projects that
have helped advance lupus research.

Dermatomyositis

DM, like lupus, is a disorder that is more common in women
than in men, and similar to lupus, management of patients with
DM benefits from collaborative clinics. This is also true for edu-
cation and research as described above. Many centers worldwide
have combined dermatology-rheumatology clinics where patients
with skin diseases are assessed, and these clinics are also excellent
educational platforms for rheumatologists and dermatologists in
training. Notably, patients with DM with mild muscle involvement,
including those with amyopathic or hypomyopathic DM, may still
develop severe and life-threatening interstitial lung disease or have
an underlying malignant, cancer-associated DM.

Dermatomyositis criteria

The Bohan and Peter DM criteria have been the classification
criteria for DM for >4 decades. These criteria require patients with
myositis to be defined as possibly having DM (Bohan and Peter,
1975a; 1975b). Dermatologists have developed their own nomen-
clature to define DM in patients who do not have muscle disease:
sine myositis (Euwer and Sontheimer, 1991; Ghazi et al., 2013;
Sontheimer, 2002). Patients with amyopathic DM develop intersti-
tial lung disease at the same rate as those with classic DM (George
et al., 2017; Morganroth et al., 2010).



586 V.P. Werth, A.D. Askanase and LE. Lundberg/International Journal of Women’s Dermatology 7 (2021) 583-587

Dr Ingrid Lundberg led a EULAR/ACR effort to redefine idio-
pathic inflammatory myopathies (IIMs) including the subgroup. Dr
Victoria Werth joined the steering committee, and it quickly be-
came apparent that patients with amyopathic DM were rarely seen
by the rheumatologists on the steering committee. The interdisci-
plinary interaction was pivotal in recognizing the differences be-
tween patients who presented with DM to dermatology versus
rheumatology. These initial conversations prompted a study to de-
termine the number of patients with DM who initially presented to
dermatology relative to rheumatology at the University of Pennsyl-
vania over a 3-year period. The results were somewhat surprising:
Only one patient with amyopathic DM presented to rheumatology,
compared with 33 to dermatology (Quain et al., 2007), suggesting
that either patients with amyopathic DM were presenting primar-
ily to dermatology or were misdiagnosed. The different perceptions
of the prevalence of amyopathic DM between dermatologists and
rheumatologists is likely due to both of these potential reasons. A
more recent study showed that just 44% of patients with DM were
diagnosed as such prior to referral, and patients with DM were fre-
quently classified as having SLE, CLE, or undifferentiated connective
tissue disease (Da Silva et al., 2018).

The importance of classification criteria, frequently used as di-
agnostic criteria, in determining who has DM has profound impli-
cations for patients, who can go as long as 10 to 15 years before
receiving their correct diagnosis of DM. The leadership of Dr. Lund-
berg in bringing together a multidisciplinary team and discussing
different perspectives of the disease was critical in advancing to
more all-encompassing classification criteria for IIM, including DM
(Lundberg et al., 2017; 2018). These new EULAR/ACR DM criteria
allow the classification of 74% of patients with amyopathic DM as
being on the spectrum of DM (Patel et al., 2018), and further ef-
forts to refine the skin criteria, in collaboration with the Interna-
tional Myositis Classification Criteria Project group led by Dr Lund-
berg, are ongoing (Concha et al., 2019; 2020). Of note, these collab-
orative efforts between dermatology and rheumatology have been
ongoing for more than a decade, and the results are critical to cor-
rect classification of patients and the inclusion of patients with
amyopathic DM in clinical and translational studies.

Measuring outcomes in dermatomyositis

Similar to what has occurred in lupus, there have been efforts
to develop outcomes measures for DM that can be used to evaluate
disease activity and response to therapy. The International Myosi-
tis Assessment and Clinical Studies (IMACS) Group has yearly mul-
tidisciplinary conferences around the ACR meeting and includes
dermatologists and rheumatologists, among other subspecialties.
IMACS has facilitated the collaborative development of criteria for
minimal, moderate, and major clinical response in adult DM and
polymyositis (Aggarwal et al., 2017). A recent review of outcome
measures for DM included multiple specialties (Rider et al., 2011).
Measuring skin disease activity in adult and juvenile DM included
validation studies of the Cutaneous Dermatomyositis Disease Area
and Severity Index (CDASI), with participation of both adult and
pediatric dermatologists, rheumatologists, and neurologists (Tiao et
al., 2017a; 2017b). Additional multidisciplinary efforts to define an-
tisynthetase syndrome, another subgroup of IIM where skin man-
ifestations may be present, are ongoing. A recent meta-analysis of
approaches for cancer screening in DM was published, certainly a
problem that crosses between fields that manage DM (Oldroyd et
al., 2021).

Clinical studies in dermatomyositis

As with lupus, the expanding interest in DM has led to collab-
orative studies and therapeutic advances. The opportunities for in-

teractions between dermatology and rheumatology are expanding.
A recent successful phase 2 trial of lenabasum, a nonpsychoactive
CB2 agonist, for skin predominant DM (Werth et al., 2018) led to a
phase 3 trial for classic DM that was recently completed. The abil-
ity to measure skin outcomes in classic DM is critical to demon-
strate efficacy in such trials. A recent therapeutic trial in DM used
the CDASI, a validated skin disease severity tool, to evaluate the
skin (Aggarwal et al., 2020). There is an ongoing phase 2 study of
anti-interferon-Bantibody that initially targeted skin disease in DM
and has now expanded to include classic myositis with active mus-
cle disease.

Research meetings

Dermatologists and rheumatologists work collaboratively in a
number of research organizations, including IMACS and the Global
Conference on Myositis, and these have been important opportu-
nities to bring research communities together to present work and
advance the field.

Disease-focused foundations

The Myositis Association includes a multidisciplinary medical
advisory board composed of dermatologists, rheumatologists, and
neurologists (another important discipline in the management of
patients with DM). The Myositis Association provides patient sup-
port and educational meetings, as well as funds research projects
in DM. Such disease-focused organizations are vital for the ad-
vancement of science and care in the field and assist patients in
navigating through an often confusing and debilitating chronic dis-
ease.

Conclusions

For patients with systemic inflammatory diseases, such as SLE
or DM, multidisciplinary team management is critical to improve
diagnosis, optimize management, and improve outcomes. Rheuma-
tologists and dermatologists who specialize in these disorders,
neurologists, pulmonologists, pathologists, physical and occupa-
tional therapists, cardiologists, nephrologists, and ophthalmologists
need to be an integral part of the care team.
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