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Emerging Therapies for Cutaneous
Lupus Erythematosus
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ystemic lupus erythematosus (SLE) is a chronic auto-

immune inflammatory disease that can have devastat-

ing effects on many organs. Despite the considerable
morbidity and mortality associated with SLE, treatment
options have been largely unchanged since the 1950s."! It was
not until the last decade that a new biologic medication was
approved, and several other promising treatments currently
are being evaluated in clinical trials. Dermatologists are most
likely to encounter cutaneous lupus erythematosus (CLE)
with or without SLE, which can present with a variety of skin
manifestations. Cutaneous lupus erythematosus can have
devastating effects on quality of life and can be a visible sign
of the internal activity and damage of SLE.** Although many
trials have been completed evaluating SLE treatments, few
medications have been evaluated specifically for CLE despite
the availability of validated measures of CLE skin activity.*
There is a recent shortage of antimalarial medications, the
current first-line therapy for CLE, due to both an import alert
in the United States on quinacrine placed in 2019 as well as
the use of hydroxychloroquine and chloroquine in treating
coronavirus disease 2019.>° Due to this shortage, the need
for new and effective treatments is more critical than ever,
as alternatives to first-line therapy frequently require immu-
nosuppression. We review recent drug approvals for SLE
and their efficacy in CLE. We also provide an update on new
agents currently being studied to treat this disease.

Belimumab

Belimumab is a B-lymphocyte stimulator—specific inhibi-
tor that was first approved for treatment of SLE in 2011.
It was the first monoclonal antibody approved to treat
SLE.” B-lymphocyte stimulator plays a critical role in B-cell
survival; thus, its inhibition increases apoptosis of autore-
active B cells involved in the pathogenesis of SLE. More
recently, belimumab was approved for pediatric SLE in
April 2019 based on the PLUTO study, a phase 2 random-
ized, double-blind study of 93 patients.® Although patients

with cutaneous manifestations of lupus were included in
trials for belimumab, they lacked CLE-specific outcome
measurements to truly evaluate the efficacy in treating skin
disease.’ This medication currently is not approved by the
US Food and Drug Administration (FDA) for CLE; however,
it is used off label in some cases for recalcitrant disease.'

Baricitinib

Baricitinib is a selective and reversible inhibitor of JAK1
and JAK2 that was granted fast-track status by the FDA in
December 2018. In a phase 2 trial, baricitinib was superior
to placebo plus standard of care, primarily for arthritis and
lupus nephritis."" Although improvement of cutaneous dis-
ease was measured as an end point, it did not show signifi-
cant improvement in disease. The presence of skin disease
was high, but the activity of disease was low, which can
make it difficult to show meaningful improvement, as there
is not much room for patients to objectively improve.'?
Showing meaningful improvement in skin disease often is
difficult in phase 2 trials, especially when the trial design is
focused on SLE rather than CLE activity. Further studies of
baricitinib that include more severe patients with CLE dis-
ease are needed to truly understand its effects on the skin.

Lenalidomide

There have been several CLE studies in the last several years
surrounding lenalidomide, an analog of thalidomide.™
This molecule has a number of immunomodulatory effects
including antiangiogenic effects, increased natural killer
cell-dependent cytotoxicity, and cytokine and interleukin
inhibition. Lenalidomide is of particular interest in treating
CLE, as it was shown to be more potent than thalidomide at
low doses and with a better side-effect profile. Multiple small,
open-label trials have shown lenalidomide to be both safe and
efficacious in the treatment of CLE."*'* In addition, iberdomide,
a derivative of lenalidomide, recently completed a phase 2
dose-escalation study showing improvement in both SLE and
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CLE end points.' A phase 2b proof-of-concept study currently
is underway (ClinicalTrials.gov Identifier NCT03161483).

Monoclonal Antibodies
Many developing therapies target specific components of
the type I interferon pathway, which is a primary driver of
CLE lesions. Innate immune system pathways involving
type Linterferon were shown to be active in the pathogen-
esis of CLE, and levels of interferon correlate with skin dis-
ease activity."” One molecule in development that targets
this pathway is BIIB059, a humanized IgG1 monoclonal
antibody that binds to blood dendritic cell antigen 2. This
cell surface protein is uniquely expressed on plasmacytoid
dendritic cells, which are the main source of type I inter-
feron overproduction in SLE. The binding of this antibody
to the blood dendritic cell antigen 2 receptor both blocks
type I interferon production and decreases the overall
number of active plasmacytoid dendritic cells present.
In the completed phase 1b study, a response in cutaneous
disease was shown through a reduction in the CLE disease
area and severity index score following single-dose admin-
istration.”” More recently, a phase 2 study met primary end
points in both SLE and CLE compared to placebo.?
Anifrolumab is a human IgG1lk monoclonal antibody
that binds to type I interferon receptor, blocking all type I
interferon signaling. Following a successful phase 2 trial,
it failed to meet its primary end point in its first phase 3
trial.?! Several secondary end points suggested a clinical
benefit. A second phase 3 trial of 362 patients random-
ized to treatment with anifrolumab or placebo over
48 weeks showed anifrolumab to be superior to placebo for
multiple end points, including the overall disease primary
end point as well as a notable reduction in skin activity.?

Final Thoughts

Outside of the approval of belimumab, there have been no
new FDA-approved treatments for SLE since the approval
of antimalarial agents nearly 50 years ago. For CLE
specifically, there is an even greater scarcity of evidence-
based treatments. Recently studied medications, such
as belimumab and lenalidomide, are available off label
for CLE patients when other options have failed. Recent
studies have evaluated the efficacy of these agents in the
treatment of CLE using the CLE disease area and severity
index.'*3!* Enrollment in CLE trials is difficult due to the
rarity of the disease, and careful attention must be paid
to evaluating skin end points. As experts in CLE and the
nuances of these assessments, it is critical that dermatolo-
gists be involved in clinical trials. Future SLE trials must
consider CLE as an important end point for CLE patients
to get access to much-needed novel therapies.
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