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Abstract: Cutaneous lupus erythematosus (CLE) can present with or without features of systemic lupus 
erythematosus (SLE), with estimates of the incidence of isolated skin disease almost equaling the incidence 
of those with systemic disease. However, despite the impact CLE has on a patient’s quality of life (QoL), 
there has been no US Food and Drug Administration (FDA) approved treatment for the disease in the past 
50 years. In addition, patients with skin predominant LE are often excluded from clinical SLE trials. In the 
rare trials that include patients with skin predominant LE, disease activity and progression in the skin are 
often difficult to evaluate using multi-organ outcome measures. The need for new therapies for CLE and 
the lack of focus on skin outcomes has led to the development of the Cutaneous Lupus Disease Area and 
Severity Index (CLASI), a validated organ-specific outcome measure that is not only responsive to change in 
disease activity and damage but also correlated to changes in a patient’s QoL. This paper will emphasize the 
extensive validation studies performed in developing the CLASI, as well as the importance of clinical trials 
using the CLASI to address the need for improved therapies for patients with lupus skin manifestations.
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Introduction

Cutaneous disease is the most frequent manifestation of 
systemic lupus erythematosus (SLE) (1). It is often the first 
presenting sign and one of the most common complaints 
of patients suffering from SLE, occurring in approximately 
70% of patients (1,2). Cutaneous lupus erythematosus 
(CLE) is a potentially scarring, disfiguring process with 

profound impact on a patient’s quality of life (QoL) (1,3). 
Approximately 10% of patients with CLE are refractory to 
all therapies, and approximately 50% of patients needing 
systemic therapy require escalation beyond topical and 
antimalarial therapy to immunosuppressive or biologic 
therapies to control their skin disease (4,5). CLE can 
be categorized into acute CLE (ACLE), subacute CLE 
(SCLE), and chronic CLE (CCLE) (3). CCLE includes 
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discoid lupus erythematosus (DLE), lupus erythematosus 
profundus (LEP), chilblain cutaneous lupus (CHLE), and 
lupus tumidus (LET) (6).

First-line treatment for CLE includes photoprotection 
and antimalarial agents (7). Hydroxychloroquine is 
the preferred antimalarial agent due to its efficacy and 
tolerability; however, this agent, as well as chloroquine, 
is associated with retinopathy and patients on either 
medication should receive regular eye examinations (7). 
Quinacrine, another antimalarial agent, can be used with 
hydroxychloroquine, and has rare skin reactions, such as 
yellowing of the skin (4,6,7). Although antimalarials are 
generally well-tolerated and provide significant relief to 
a large subset of patients, quinacrine has unfortunately 
become largely unavailable due to import restrictions on the 
powder that was subsequently compounded. For patients 
unable to tolerate antimalarials, or in recalcitrant cases, other 
systemic agents (i.e., mycophenolate mofetil, azathioprine, 
methotrexate, dapsone, sulfasalazine, oral retinoids, 
thalidomide/lenalidomide, and systemic corticosteroids) 
should be considered (8). Although these medications can 
be effective, they can have significant side effects, making it 
difficult for providers to prescribe these medications (2,8-10).

A literature search of the PubMed database was 
performed through November 2018. Cutaneous Lupus 
Disease Area and Severity Index (CLASI) external validation 
studies were included as well as significant retrospective 
studies of prospectively collected data that evaluated its 
correlation to changes in disease activity and QoL. We also 
included randomized controlled trials that evaluated novel 
SLE therapies, specifically those that included CLE patients 
and utilized the CLASI. Prior systematic reviews were 
considered additional references.

The objective of this narrative review is to highlight 
the importance of the CLASI, a validated and responsive 
clinical tool that quantifies cutaneous activity and damage in 
CLE; address the necessity for improved therapies for CLE; 
and emphasize the need for a regulatory pathway that will 
allow for the development of therapies directed at the skin.

We present the following article in accordance with the 
Narrative Review reporting checklist (available at http://
dx.doi.org/10.21037/atm-20-5048).

A disease severity index for CLE

In 2003, the Food and Drug Administration (FDA) released 
a guidance document for the development of new drugs 
for SLE, suggesting that organ-specific therapies may 

be submitted to the FDA for approval. These guidelines 
emphasized the importance of documenting the impact of 
treatment on disease activity and damage (11). The skin 
is a visible and important component of SLE, allowing 
for ongoing observation of activity and damage. More 
importantly, and sometimes easily forgotten, is the impact 
that skin disease has on patients. 

Several validated instruments have been available to 
measure and evaluate disease activity for SLE since the 
1980s, and many of them are used in clinical trials to 
monitor and classify clinical responses to treatment (12-14).  
However, a number of scores like the SLE Disease Activity 
Index (SLEDAI) (15), the Lupus Activity Criteria Count 
(LACC) (16), and the Systemic Lupus Collaborating 
Clinics/American College of Rheumatology Damage Index 
for SLE (SLICC/ACR Damage Index for SLE) (17), only 
document the presence or absence of signs, such as skin 
rash. Among the 60 outcome measures available for SLE, 
none are adequate enough to evaluate disease activity in 
CLE (18). 

There are numerous outcome instruments for other 
inflammatory skin diseases, including psoriasis and atopic 
eczema (19,20). However, none of them have been suitable 
for CLE, including the Dermatology Index of Disease 
Severity (DIDS), which was designed as an universal 
outcome instrument for skin diseases (21,22). The 
characteristics that set CLE apart from other dermatologic 
conditions preclude the use of the same outcome 
instruments used to evaluate other diseases. These 
differences are important to recognize and evaluate, since 
CLE is a heterogeneous disease with various subtypes. 
The lack of an appropriate and validated outcome measure 
to evaluate the response in therapeutic trials for CLE 
prompted the development of the CLASI, with input 
from the international community of dermatologists and 
patients (23). 

About 15–20% of patients with CLE have more than one 
subtype, some of which are more likely than others to cause 
scarring or dyspigmentation (Figures 1 and 2) (24,25). In one 
study classifying cutaneous manifestations in 191 patients, 
it was found that 29% of patients had two types of CLE 
and 3% had three types (26). The CLASI was designed to 
capture most subtypes except for the rare manifestations of 
CLE, such as lupus panniculitis or bullous lupus. Since CLE 
is a disease that can present with multiple morphologies or 
change subtypes, it is important that a disease instrument be 
responsive and monitor disease progression over time.

The CLASI, like many outcome measures for SLE and 
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Figure 1 CLE/SLE presenting with both DLE and SCLE. CLE, cutaneous lupus erythematosus; SLE, systemic lupus erythematosus; 
DLE, discoid lupus erythematosus; SCLE, subacute cutaneous lupus erythematosus.

Figure 2 CLE/SLE presenting with both ACLE and DLE. CLE, cutaneous lupus erythematosus; SLE, systemic lupus erythematosus; 
ACLE, acute cutaneous lupus erythematosus; DLE, discoid lupus erythematosus.
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as mandated by the FDA, has two scores: disease activity 
and disease-induced damage. Disease activity is scored to 
a maximum of 70 points and measures erythema, scale/
hypertrophy, mucous membrane involvement, hair loss 
in the past 30 days, and non-scarring alopecia. Damage 
is scored to a maximum of 80 points and takes into 
consideration the presence of dyspigmentation and scarring, 
including scarring alopecia. The dyspigmentation score 
is doubled when most of the dyspigmentation has been 
present for more than 12 months. 

Scores are assigned based on anatomic area and the 
most severe attributes within that area. Affected areas 
are weighted equally regardless of the surface area and 
the number of lesions present. Surface area is frequently 
small, difficult to assess reliably, and does not reflect 
the true impact of the disease. Lesion counting may 
paradoxically result in higher numbers as lesions heal and 
break into smaller lesions. The CLASI separates highly 
photo exposed and cosmetically sensitive areas such as the 
face, V-neck area, scalp, and extensor surfaces of the arms 
into a number of distinct categories, effectively weighing 
exposed areas more prone to develop CLE lesions more 
heavily in the total scores (27). For example, the head is 
subdivided into the scalp, ears, nose/malar area, and the 
rest of face. Each anatomic subdivision individually carries 
identical weight as anatomically larger areas of the body, 
such as the back/buttocks and abdomen. This allows the 
CLASI to account for the effect of anatomic areas that 
are more affected in CLE, which has been validated with 
the correlation of QoL with the CLASI activity score 
(3,28,29). Using severity and responsiveness analyses, it was 
determined that a higher numerical score indicates more 
severe disease, with mild, moderate, and severe disease 
corresponding to a CLASI activity score of 0 to 9, 10 to 20, 
and 21 to 70, respectively (30). Therefore, a reduction in 
disease activity is reflected by a reduction in CLASI, which 
indicates clinical improvement in one or more of these 
clinical categories: erythema, scale/hypertrophy, mucous 
membrane involvement, and alopecia. 

Erythema is a hallmark in many cutaneous diseases and 
is used by the CLASI to partly reflect the disease activity of 
CLE. The scale used in the CLASI is similarly structured 
in other disease indices, such as the Psoriasis Area and 
Severity Index (PASI), a gold standard used for evaluation 
of psoriasis in clinical trials (19,31,32).

Erythema has been proven to be a reliable sign of 
disease activity by directly reflecting the hyperemia that 
accompanies inflammation (23). In severe cases, the 

inflammation may even result in hemorrhagic crusting (33). 
Erythema can also be transient, as with acute LE where 
skin lesions may resolve due to background steroid therapy. 
It has been found that trained visual clinical assessments 
of erythema were correlated with objective measurements 
of erythema using a laser Doppler flow meter and a 
chromameter (23,34). 

Erythema can sometimes be difficult to distinguish 
from background telangiectatic change in a setting of 
atrophy and may be dependent on a clinician’s expertise, 
and dermoscopy can be helpful in some cases. Despite the 
relative ease of visual assessment, concerns regarding the 
difficulty in appreciating varying degrees of erythema in 
darker skin tones have been noted. However, a study of 
patients with atopic dermatitis found that skin color did not 
alter the perception of erythema amongst trained raters (35). 

Patients are more frequently concerned with the 
erythema and scale of disease activity than with the damage 
resulting from the scarring and dyspigmentation, a finding 
further confirmed in discussions with many patients (33). 
The CLASI includes and evaluates signs that are important 
to patients, as validated by the correlation of QoL with the 
CLASI activity score (3,28,29,33). 

Validation and responsiveness of the CLASI

The CLASI has demonstrated excellent content and 
construct validity, inter-rater validity, intra-rater validity 
and practical applicability. Content validity of the CLASI 
was assessed and confirmed via a series of standardized 
interviews with a group of seven dermato-rheumatologists 
with expertise in CLE and the “American College of 
Rheumatology Response Criteria Committee on SLE,” 
as well as interviews with patients about attributes of the 
disease most concerning to them (23,27). Construct validity 
was confirmed by a strong correlation between the CLASI 
activity score and the mucocutaneous score of the SLEDAI 
and between the CLASI damage score and the SLE 
Damage Index (SDI) skin domain score (36). 

The CLASI was validated with dermatologists and 
dermatology residents, and validation was extended to 
rheumatologists (27,37). The CLASI demonstrated 
suitability for use in multicenter trials as there was excellent 
inter- and intra-rater reliability of both the activity and 
damage scores of the CLASI, as measured by the intra-class 
correlation coefficient (27). In addition, the CLASI was 
recently evaluated in pediatric lupus and was determined to 
be a reliable and valid outcome measure for the assessment 
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of pediatric CLE (38). One study showed the CLASI had 
both convergent and discriminant validity when compared 
to the SLEDAI and SDI, and responsiveness. Children with 
pediatric CLE who had a reduction of CLASI activity by 
50% between study visits had significant improvement in 
QoL (39).

To determine whether the CLASI was reflective of 
changes in disease activity, the CLASI scores were correlated 
with changes in clinical outcome measures using 0 to 10 
visual analog scales, such as the patient’s visual analog scale 
(rp=0.85, P=0.007, n=8), and the patient’s assessment of 
pain and itch (rp=0.98, P=0.004, n=5) (40,41). Other studies 
have validated the clinical responsiveness of the CLASI in 
patients with SCLE; activity scores in patients with tumid 
LE were found to decrease significantly after three months 
of therapy with an antimalarial medication (42). CLASI 
activity scores were also found to decrease significantly 
after three months of therapy with mycophenolate sodium, 
which correlated with improvements on ultrasound and 
colorimetry (43). It has been demonstrated that CLASI 
activity scores in patients with DLE decrease significantly 
after 6–18 weeks of pulsed dye laser therapy (44). Studies 
have also confirmed a similar response of the CLASI after 
various therapeutic interventions with hydroxychloroquine, 
thalidomide, apremilast, lenalidomide, and IVIG (45-51).

As with any instrument used to measure disease activity 
and damage, a relative degree of training and knowledge of 
disease entity is required to ensure proper evaluation of a 
patient. The CLASI was developed with the involvement 
of expert dermatologists and rheumatologists  and with 
interviews of patients about their concerns related to 
CLE.  In addition, the scores were  also  correlated to 
patients’ assessments of disease activity and damage. The 
CLASI was developed prior to the January 2014 FDA 
guidance on a Qualification Process for Drug Development 
Tools when rheumatology at the FDA voiced a need for 
organ-specific outcome measures. Most tools used in 
clinical trials have not been evaluated through this process 
or undergone the rigorous development process performed 
with the CLASI. 

In May 2018, the 4th International Conference on 
Cutaneous Lupus Erythematosus (ICCLE) was held 
in conjunction with the International Investigative 
Dermatology Meeting. There was 100% agreement 
amongst leading dermatologists and rheumatologists that 
the CLASI is the preferred outcome measure to evaluate 
skin disease severity in CLE (52). 

CLASI and biomarkers in CLE

Studies have shown a correlation between the CLASI and 
biomarkers of inflammation (53,54). Type I interferons 
(IFN), for instance, have a role in the development of CLE, 
and type I IFN-regulated proteins have been found to have 
an increased expression in these patients (53,54). A study 
found that the CLASI score correlated with the IFN score, 
therefore correlating with disease activity (54). Another 
study using BIIB059, an anti-BDCA2 monoclonal antibody, 
found correlations between CLASI scores and cutaneous 
LE biomarkers (55). Administration of BIIB059 in SLE 
patients decreased Mx1, a type I interferon-upregulated 
protein, as well as inflammatory cells found in active 
disease, which was also reflected in the reduction of the 
CLASI activity score (55). The CLASI is a valid instrument 
when conducting clinical trials, especially given its ability to 
correlate scores with physiologic improvements in patients 
following drug administration. 

CLE and QoL 

CLE is a chronic condition that currently can be managed 
but not cured (3). Because CLE tends to present as lesions 
on visible surface areas such as the face and arms, CLE is 
often associated with vocational disability (56). Compared 
to other dermatologic conditions, like acne, non-melanoma 
skin cancer, and alopecia, CLE patients have worse QoL (3). 
Compared to patients with hypertension, type 2 diabetes 
mellitus, recent myocardial infarction, and congestive heart 
failure, CLE patients have worse QoL, particularly within 
the parameters of emotional health (3). The negative impact 
that CLE has on patients’ lives demonstrates the need for 
therapies that improve the disease; improvement in QoL 
should be one of the main objectives when treating these 
patients. 

In patients taking antimalarial and antimetabolite 
medications, an improvement in disease activity resulted 
in an improvement in QoL, even if the disease did not 
entirely subside (8). Medications that meaningfully improve 
QoL may not exhibit near or complete clearance of disease 
activity but still be an important improvement for disease 
management (57). Several studies using the CLASI have 
assessed potential therapeutic options and found promising 
results (12-14,42-44,55,58,59).

Regulatory guidance on endpoints for measuring skin 
activity in SLE and CLE patients is essential to improve 
therapies. Individual and aggregate CLASI activity scores 
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measure specific areas of activity, and correlate with QoL 
before and after treatment (3). In a study validating the 
CLASI in a pediatric population, it was confirmed that 
children who had a reduction in the CLASI activity score by 
at least 50% had a significantly improved QoL, as measured 
by the Pediatric Quality of Life Inventory Generic Core 
scale (PedsQL-GC) and the pediatric adaptation of the 
Skindex-29 (pSkindex27) (39). These findings support 
that a 50% improvement in CLASI (CLASI50) activity 
is clinically meaningful and can be used to determine 
a significant response to therapy despite not achieving 
complete clearance of their disease activity (60).

In addition, Klein et al. identified a four-point or 20% 
decrease in CLASI activity as minimal clinically significant 
improvement in the CLASI activity score (30). However, 
for meaningful reduction based on assessment of QoL, 
a 6-point decrease or 50% reduction in CLASI activity 
for patients with an initial activity score of 8 or higher 
reflect an important change (60). Either a raw change or 
percent improvement can be used effectively to determine 
meaningful change. While complete remission is a score of 
zero, it is known that for CLASI activity scores ≤3, there is 
less impact on a patient’s QoL (57).

The use of CLASI in clinical trials and emerging 
therapies for lupus

Several therapeutic interventions are currently used to 
treat CLE. Although the majority of these interventions 
are typically well-tolerated and can be effective, those used 
for refractory disease can cause serious side effects (8).  
Despite this, in the past fifty years, only one new drug has 
been approved for SLE and no drug has been approved 
for CLE (8,61). This lack of advancement is largely 
associated with the design and results of the clinical trials 
(8,33). For instance, many randomized control trials 
comparing a potential treatment to placebo have shown 
high placebo response rates, at times due to the effects of 
background therapy such as oral steroids (8). Furthermore, 
lupus drug trials have often excluded patients with CLE 
and traditionally focused on those with SLE, making 
it a challenge to truly assess the efficacy of therapeutic 
interventions for CLE (8,61). The development of the 
CLASI has made it possible to evaluate the treatment of 
cutaneous disease in SLE as well as CLE, providing a more 
consistent outcome measure and quantifiable endpoint 
(8,61). 

The CLASI has been used in multiple large clinical 

trials, and the results have been promising for the further 
development of CLE treatment. For patients with at least 
moderate skin involvement (CLASI ≥10), clinical trials 
endpoints currently use a percentage of patients with ≥50% 
improvement in CLASI activity or a percentage of patients 
with at least a 4-point decrease in CLASI activity, which 
represents a clinically significant improvement (12-14,30). 

A recent study investigated the effect of AMG 811, 
a monoclonal antibody that blocks interferon-gamma 
(IFN) (62). Although treatment with AMG 811 led to 
changes in the IFNγ levels found in the blood and skin of 
patients with DLE, there was no clinical benefit detected 
by the CLASI, the physician’s assessment of skin disease 
or the patient’s self-assessment of their skin disease (62).  
Thus, the CLASI is correlated with self-reported 
patient outcomes. It is not only effective in reflecting an 
improvement in disease activity, but it is also effective 
when demonstrating that a therapeutic intervention does 
not provide clinical benefit.

A trial studying the effects of sifalimumab, an anti-
IFNα antibody, using an efficacy measure of a 4-point 
reduction in CLASI for patients with at least moderate 
severity (CLASI ≥10), found that a greater percentage of 
patients treated with sifalimumab had a larger improvement 
in CLASI compared to the placebo (13). Similarly, using 
an efficacy measure of percentage of patients with ≥50% 
improvement in CLASI for patients with at least moderate 
skin involvement (CLASI ≥10), treatment in a phase 2 and 
phase 3 trial with anifrolumab, an anti-IFN-α receptor 
monoclonal antibody, resulted in a higher percentage of 
patients with skin improvement compared to the placebo 
(12,63). In both studies, the CLASI score correlated with 
improvement in cutaneous disease, further demonstrating 
the importance of using this outcome measure for future 
clinical trials. 

Additional studies examining the clinical effects of 
emerging therapies have also been performed, many of 
which have shown promising results. Treatment with 
BIIB059, an anti-BDCA2 monoclonal antibody, was 
found to decrease the CLASI activity score compared to 
the placebo in SLE patients with active manifestations of 
ACLE, SCLE and/or CCLE (55). CC-220, a CUL4CRBN 
E3 ubiquitin ligase modulator that reduces the transcription 
factors Ikaros (IKZF1) and Aiolos (IKZF3), resulted in 
an improvement in CLASI activity score in all treatment 
groups compared to the placebo, with reductions in CLASI 
activity score more significant in patients with moderate-to-
severe skin involvement (59). The improvement in CLASI 
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activity score in patients treated with CC-220 also showed 
a strong correlation in plasmacytoid dendritic cell (pDC) 
depletion, further emphasizing the validity of the CLASI 
score as a reliable tool to determine clinical and physiologic 
disease improvement (59). 

Summary

The CLASI is the only clinical outcome measure that is 
specific to CLE that demonstrates content and construct 
validity, inter-rater validity, intra-rater validity and 
practical applicability (27,37,38,40,41). It allows for the 
documentation of treatment impact on disease activity and 
monitors change in disease progression. Its use in clinical 
trials has demonstrated that the CLASI is responsive 
to change in disease, both clinically and physiologically 
following therapeutic intervention. 

The CLASI can be applied to a multitude of CLE 
subtypes, except for the rare manifestations of lupus 
panniculitis and bullous lupus. Patients often have a 
diagnosis of more than one subtype, and it is important 
to monitor disease activity and damage of the various 
morphologies with one disease index to have a greater 
understanding of overall disease progression.

Extensive studies of the CLASI have resulted in several 
known features that are used in clinical trials. The CLASI 
can be used to categorize patients based on severity, which 
can provide cutoff values for study inclusion (30). In 
addition, a 4-point change in disease activity can be used to 
identify patients with clinically significant improvement (30). 
The CLASI is not only used to capture disease progression 
but can also be correlated to changes in QoL (3). The 
responsiveness of the CLASI has also been validated with 
interventional studies (42-51).

There have been a number of early trials for CLE and 
SLE that have utilized the CLASI as a primary or secondary 
endpoint and demonstrated meaningful differences between 
treatment and placebo. Many current trials exclude patients 
with CLE that don’t meet criteria for SLE, denying these 
patients access to potential new therapies. Using the 
CLASI in these trials would allow for the evaluation of 
disease activity on the skin and provide an interpretable and 
meaningful endpoint for organ-specific trials of cutaneous 
lupus that include patients with CLE and/or SLE. 

In the past 50 years, there have been no new FDA 
approved treatments for CLE, a disease known to 
significantly impair a patient’s QoL. While novel treatments 
may not result in the complete clearance of cutaneous 

disease activity, they have been proven to demonstrate a 
meaningful impact on patients’ QoL. The CLASI is vital 
for the progression of clinical trials, which are necessary for 
the advancement of new treatments for lupus.
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