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Summary

Background—It has already been shown that patients with more severe CLE activity have a
poorer quality of life (QoL). Racial and ethnic disparities have been reported in disease activity
and outcomes in SLE, but similar information is not available in CLE.

Objective—The main objective of the current study was to evaluate the impact of lupus-related
skin damage on skin-specific QoL, as well as differences stratified by ethnic backgrounds.

Methods—Data collected included sex, race, diagnosis, CLASI scores, and Skindex-29. These
parameters were analysed at the initial and last visits. CLASI damage scores (dyspigmentation and
scarring) and CLASI activity scores were collected, grouped by ethnicity, and correlated with
Skindex-29. 223 patients were analysed at baseline, with 141 of these patients completing more
than one study visit.

Results—The majority were Caucasians (63.7%), followed by African Americans (29.1%) and
Asian Americans (4.0%). African American patients accounted for a disproportionate percentage
of both localised (50% of cases) and generalised (48.9% of cases) DLE. Median CLASI damage
scores significantly differed between our African American, Caucasian, and Asian American
patients, at both first (8.5, 4.0, 7.0) (Kruskal-Wallis p<0.0001) and last visit (10.0, 6.0, 8.5)
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(Kruskal-Wallis p<0.01) (Dunn's Multiple Comparison p<0.0001, p<0.01). CLASI damage scores
in African Americans correlated with CLASI activity scores (Spearman's r=0.45, p=0.0003).

Conclusion—There was no significant correlation between CLASI damage scores and Skindex
domains overall. Individually, dyspigmentation and scarring also did not have a significant effect
on QoL. In conclusion, disease damage does not affect QoL, as measured by the Skindex-29.
Ethnic differences in CLE patients were found: African American patients with CLE, do exhibit a
high rate of DLE, experience damage early in their disease course, frequently in conjunction with
disease activity.

Introduction

There is a spectrum of clinical presentations for the skin disease seen in lupus erythematosus
(LE), present in those with isolated cutaneous lupus erythematosus (CLE) and systemic
lupus erythematosus (SLE). The prevalence of systemic lupus (SLE) worldwide ranges from
17 to 48 per 100,000, and cutaneous lupus is thought to be as prevalent as systemic disease.!
Skin involvement occurs in up to 70% of patients with SLE and is diagnosed when four or
more of the eleven American College of Rheumatology (ACR) criteria are present.2-3

Studies of SLE have highlighted the racial and ethnic disparities in socioeconomics,
demographics, disease activity, and outcomes in the SLE population. The LUMINA [Lupus
in Minorities, Nature versus nurture (LUMINA)] study collected longitudinal data in a
multiethnic, multicenter cohort of patients with SLE that met ACR criteria.-> Multicenter,
multiethnic longitudinal studies have been developed to further evaluate the disparities in
Quality of Life (QoL) between different ethnic groups with SLE. 5 It has already been
demonstrated that racial and ethnic variations exist in disease activity in SLE and that the
degree of disease activity in systemic lupus is a risk factor for disease damage.’

CLE has also been studied among different geographic populations, focusing on the impact
on QoL, as well as demographic profiles.® Prior to the development of a validated disease
severity measure, studies of CLE had been limited. The development of a validated disease
severity measure, the CLASI (Cutaneous Lupus Activity and Severity Index), has facilitated
prospective data collection of cutaneous lupus severity and damage in CLE.%13 At the
University of Pennsylvania, a web-based database of a population of patients with both
cutaneous and systemic lupus was established in 2006. This resource has enabled the
development of a longitudinal cohort study of a multiracial, multiethnic LE patient
population. Our group has shown that the use of this web-based database is an effective
method of collecting data about CLE and analysing its disease profile, disease activity and
response, and the effect of disease activity on quality of life (QoL) in lupus.10. 14-16

Research carried out by our group, has examined the effect of various parameters on Quality
of Life in CLE patients. Using our CLE database, preliminary work from our group found
no significant difference in the quality of life among CLE patients of different racial
backgrounds.10 Recent published work in SLE has demonstrated a difference in cutaneous
damage outcomes in different ethnicities.” Studies by our group have shown that patients
with cutaneous lupus have an impaired quality of life, and in particular suffer from
emotional impairment. Disease severity, as measured by CLASI activity scores, has been
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shown to have a negative effect on quality of life, but the relationship between CLASI
damage scores and quality of life is weak.10-11

The main objective of this study was to demonstrate the impact that lupus related disease
damage has on quality of life and the differences observed within a population of CLE
patients from different racial and ethnic backgrounds. Other diseases with damage effects
similar to lupus, such as dyspigmentation, have demonstrated a negative effects on quality of
life.1” Therefore we anticipated that the damage experienced in cutaneous lupus patients,
namely dyspigmentation and scarring, should also have a negative effect on quality of life,
and that a difference should be seen between patients of different racial backgrounds.

To our knowledge, no study has previously examined the differences in lupus-related skin
damage, using the CLASI damage score, in CLE patients of different races, and assessed the
impact that this damage has on quality of life, as measured by the Skindex-29. Access to a
large cohort of CLE patients, the validated CLASI scoring tool, and a validated QoL
measure, the Skindex-29, has enabled us to examine the relationships between racial
background and CLASI damage scores, as well as the effect of CLASI damage scores on
QoL.

Materials and Methods

CLASI

Skindex- 29

Patient data was gathered from the autoimmune skin disease clinic at the Hospital of the
University of Pennsylvania, and then entered into our lupus database. All patients with a
diagnosis of CLE or SLE were invited to participate in this study. Their diagnosis was based
on the Gilliam classification and/or American College of Rheumatology criteria,
respectively. 3 18 This database study was approved by our institutional review board. At the
time of this study, 251 patients had been enrolled in our database. Data utilised was from
study patients’ initial study visit and last study visit, if patients” had more than a single visit.
Gender, race, ethnicity, diagnosis details, CLASI damage and activity scores, and
Skindex-29 scores were collected. The age of diagnosis and the year of onset of cutaneous
disease was information provided by the patient or by the referring physician.

The CLASI (Cutaneous Lupus Erythematosus Disease Area and Severity Index) is a
validated physician scoring tool of cutaneous lupus related disease activity and damage.®2
Disease activity is scored on a scale of 0 — 70, using the parameters of erythema and scale,
with higher scores indicating worse disease activity. Damage is scored on a scale of 0-56,
using the parameters of dyspigmentation and scarring, with higher scores indicating worse
disease damage. Scores are given for different anatomical locations, and are based on the
worst area involved. The CLASI activity score demonstrates disease responsiveness and has
excellent inter-rater and intra-rater reliability.20:23

The Skindex-29 is a previously validated, multi-dimensional, skin specific quality of life
measure and has been used in a number of chronic cutaneous conditions, including
lupus.922:24 The multi-dimensional component of the Skindex is comprised of 3 main

Br J Dermatol. Author manuscript; available in PMC 2016 May 25.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Verma et al.

Page 4

domains: emotions, functioning and symptoms.24 A fourth domain has been added for
specific lupus — related questions. Scores for each domain range from 0 to 100, with 100
indicating a poorer quality of life.

Statistical Analysis

Results

The CLASI damage scores of our patients were analysed at first and last visits, by race. Only
CLASI damage scores for African American, Caucasian, and Asian patients were analysed,
while other groups with small numbers were excluded from the analysis. Data from our
Asian population was subsequently excluded during further comparative analysis, and this
was also due to small sample size.

CLASI damage scores among races were compared using a non-parametric Kruskal-Wallis
test, for both first and last visits. This was repeated in the analysis of time between visits for
each racial background. Pairwise differences in the damage scores for each race were then
compared using the Dunn's Multiple Comparison Test. Differences in the age at diagnosis
and disease duration between African American subjects and Caucasian subjects were
detected using a Wilcoxon rank-sum test.

CLASI damage scores were correlated to CLASI activity scores, and both CLASI damage
and CLASI activity scores were each correlated to the Skindex-29 domains, for the entire
patient population, and for Caucasian and African Americans, using a Spearman's
correlation. The effect of race on the association of CLASI damage scores and Skindex-29
scores in African Americans and Caucasians was analyzed using linear regression analysis.
The effect of dyspigmentation and scarring on the emotion domain of the Skindex in African
Americans and Caucasians, as measured by the total dyspigmentation and scarring scores,
was also evaluated using Spearman's correlation. A Kruskal-Wallis test was used in the
analysis of the effect of distribution of dyspigmentation and scarring on Skindex-29 emotion
scores of patients with different locations of disease damage. Differences in the racial
variation of the distribution of dyspigmentation and scarring were detected using a Chi-
squared test.

Patients’ characteristics

251 patients were enrolled in our database at the time of analysis in November 2011. Of
these patients, 223 patients had sufficient data recorded in the database to be included in the
overall analysis of the prevalence of lupus sub-types in our population. During the initial
review of the database, 19 patients were identified and excluded from the study because they
did not have an initial study visit completed. An additional 9 patients were later identified
and excluded from the study due to incomplete data, with no CLASI scores recorded, or did
not have any data regarding gender, ethnicity or disease diagnosis entered in the database.

Data gathered from the remaining 223 study patients’ initial study visit included gender,
race, ethnicity, diagnosis details, CLASI activity and damage scores, and Skindex 29 scores.
Of the 223 patients, whose data was analysed, 141 patients completed more than one study
visit. Data from the last study visit, which included CLASI damage and Skindex-29 scores,
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was also analysed for these 141 patients. Basic demographic data from the 223 patients is
presented in Table 1. The majority of our predominantly female patient population was
Caucasian, followed by African American and Asian. There was an earlier mean age of
diagnosis seen among African American patients when compared to Caucasians. 11 patients
in the database had a single diagnosis of SLE, and these patients were predominantly
Caucasian. 35 of the 65 African American patients had a concomitant diagnosis of CLE and
SLE: 33 of these patients were female. African American patients who had CLE and SLE
had a younger mean age of diagnosis (32.7 years), as compared with African American
patients with CLE alone (37.5 years).

The majority of our patients had a diagnosis of Chronic Cutaneous Lupus (CCLE), followed
by Subacute Cutaneous Lupus (SCLE) and Acute Cutaneous Lupus (ACLE) respectively.
The CCLE subtypes and racial distribution for these 3 subtypes of LE is presented (Table 2).
Almost all patients with SCLE were Caucasian: there were no African American patients in
our population with a diagnosis of SCLE. The ACLE subtype was also predominantly
Caucasian. However, there was a more even distribution between African Americans and
Caucasians in the CCLE population. There was a predominance of African American
patients with both localised and generalised DLE, while there were more Caucasian patients
with tumid LE.

There was no difference in the time between first and last visit for each population (p=0.93)
Table 3), however there was a significant difference in the mean number of years between
disease diagnosis and time of initial presentation to our clinic in African Americans and
Caucasians (African Americans 10.8 years, Caucasians 7.2 years (p=0.004) (Table 2).

Ethnic Variation of CLASI Damage Scores

There was a significant difference between racial backgrounds in their median CLASI
damage scores at first and last visit (p<0.0001, p<0.0036) (Figure 1). African Americans had
significantly greater median damage scores at first visit as compared with Caucasians
(p<0.0001). The median CLASI damage scores of African American showed little change
between first and last visits, however there was a greater change seen in the CLASI damage
scores of Caucasians between first and last visit, with an increase in median CLASI damage
scores. There remained a significant difference in the median CLASI damage scores of
African Americans and Caucasians, at last visit (Figure 1) (p<0.001), despite a significant
difference in time between first and last visit for each population (Table 3).

The Association Between CLASI Damage and Skindex-29 Scores

The relationship between the CLASI damage score and each domain of the Skindex-29
(emotions, functioning, and symptoms) was analysed for each racial population. Asian
Americans, patients of Native American and Hispanic descent, and patients of undisclosed
race were excluded from further analysis, due to their small population size.

When analysing for the entire patient population, CLASI damage scores did not correlate
with Skindex-29 emotion scores (r=0.02, p=0.85) (Figure 2a). There was no correlation
between damage and Skindex-29 emotion scores for either Caucasian or African American
patients (r=-0.01, r=0.06) (p=0.92, p=0.64). Similarly, CLASI damage scores did not
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correlate with Skindex function scores (r=0.11, p=0.20) (Figure 2b). In terms of racial
variation in correlations, there was no correlation between CLASI damage and Skindex-29
function scores in either Caucasian or African Americans (r=0.03, r=0.13) (p=0.83, p=0.35).
Skindex-29 symptoms scores correlated with CLASI damage scores (r= 0.25, p=0.003)
(Figure 2c). In African Americans, we found that CLASI damage scores significantly
correlated with Skindex-29 symptoms scores (r=0.36, p=0.01). However, in Caucasians,
CLASI damage scores did not correlate with symptoms scores (r=0.09, p=0.46).

Linear regression analysis was done to evaluate the role of racial background in the
relationship between CLASI damage scores in association with each of the Skindex-29
domains (Figure 2a-c). There was no significant difference due to race on the CLASI
damage scores and any of the Skindex-29 scores.

The effect of the individual parameters that comprise the CLASI damage score, namely
dyspigmentation and scarring, on the Skindex domains was analysed and not found to have
any correlation (Figure 3). This was true in both African Americans and Caucasians. The
only exception to this was for scarring alopecia alone, which did correlate with Skindex-29
emotions scores (r=0.28, p=0.03).

The Relationship Between CLASI Activity and Damage Scores and Skindex-29 Scores

Overall CLASI damage scores correlated with CLASI activity scores (r=0.16, p=0.04).
There was a correlation found between CLASI damage and activity scores in African
Americans (r=0.45, p=0.0003) (Figure 4). There was however no correlation between lupus
related skin damage and activity in Caucasians (r=0.07, p=0.57). CLASI Activity scores
correlated with each of the Skindex-29 domains, emotions (r=0.24, p = 0.0013), function (r
=0.29, p <0.0001) and symptoms (r = 0.36, p < 0.0001).

Discussion

In our study the demographic profile of our lupus population was consistent with the
literature, with a predominantly female population and with discoid lupus (DLE) the
predominant CCLE subtype.1® Our study population was also predominantly Caucasian,
consistent with previous studies of our referral population and not an accurate demonstration
of the true racial and ethnic distribution in CLE.! The age at diagnosis was significantly
lower in African Americans (34.8 years) as compared with Caucasians (41.74 years). This
mean age of diagnosis in African American patients is younger than in a previously reported
mixed but predominantly Caucasian CLE population.!

There was a significant difference in the degree of lupus-related skin damage seen in
different races. African Americans with CLE present initially with greater disease damage
than Caucasians, with little change in their degree of damage between first and last visits.
This differed from Caucasians, who had less damage on initial presentation but
demonstrated an increase in disease damage by the last visit. This finding may indicate that
lupus-related skin damage occurs earlier in African Americans than Caucasians, or that
African Americans presented later in their disease course than Caucasians.
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In work previously published by our group, disease severity, defined by CLASI activity
scores, was shown to be a significant factor affecting Quality of Life, as measured by the
Skindex-29, particularly the emotions domain.1%:23 We hypothesized that lupus related skin
damage should have a negative effect on the emotional and functional domains of the
Skindex. We found that CLASI activity scores had higher correlations with the Skindex-29,
as compared with CLASI damage scores, particularly in the psychosocial domains
(emotions and functioning), which was an unexpected finding. This finding may be a
function of scaling, but confirms our groups' previous results. 10.23 \We did find a correlation,
however, between CLASI damage scores and the Skindex-29 symptoms scores and there
were differences in these correlations for African American and Caucasian patients. Disease
damage correlated with the symptoms domain of the Skindex in African Americans, and this
was surprising. The questions in the symptoms domain of the Skindex-29 are those
pertaining to skin discomfort (i.e. itching, burning and/or painful skin), and are intuitively
synonymous with disease activity. We also found a correlation between damage and activity,
and specifically in African Americans. Any correlation between CLASI damage scores and
the symptoms domain of the Skindex likely reflects the co-existence of disease activity with
damage in African Americans, and this is possibly true in other racial populations. The lack
of correlation of damage with symptoms in Caucasians suggests that Caucasians tend to get
damage later, after resolution of the disease activity. This would suggest disease damage
does not impact Skindex-29 scores, unlike what has been seen with cutaneous lupus
activity.10

We did not observe any correlation between dyspigmentation and QoL in African Americans
or Caucasians with CLE, regardless of its distribution or facial involvement. This was
interesting to us as this finding contrasts with vitiligo, a disease characterized by
dyspigmentation, which exhibits emotional and functional impairment, as measured by the
Skindex-291725 and where it has been shown that quality of life is more affected in dark-
skinned patients.

Similarly, we did not observe any correlation between the severity of scarring and QoL in
African Americans or Caucasians regardless of distribution, except for scarring alopecia.
This contrasts with the effect of lupus-related disease activity. Previous studies demonstrated
that lupus disease activity with facial involvement and inflammatory alopecia correlated with
worse QoL outcomes.10

Our study was limited by several factors. Our patient population comprised predominantly
Caucasians and African Americans. Other limiting factors of our study include the lack of
consideration for the different grades of skin pigmentation within each race, and the
potential confounder of previous psychological conditions, which may alter Skindex-29
results. Further studies of CLASI damage scores, the individual effects of dyspigmentation
and scarring, and their effects on Skindex-29 scores should be carried out in different racial
and ethnic populations of CLE patients.

To our knowledge, this is the first database study looking at cutaneous lupus-related skin
damage and its effect on quality of life, and its racial variations. This study demonstrates that
African Americans present initially with greater disease damage than Caucasians and in
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conjunction with disease activity. The degree of damage and co-existence of damage with
activity in African Americans is an important aspect of disease measurement and
understanding.

It is disease activity, and not damage or its parameters of scarring and dyspigmentation that
affect quality of life in most patients with cutaneous lupus. Dyspigmentation in cutaneous
lupus does not appear to have the same effect that other diseases of dyspigmentation have on
quality of life. The overall greater impact of disease activity relative to damage on QoL, as
evidenced by our work, was surprising and future directions for research should include
studies of quality of life measures that are sensitive to changes in disease damage.
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What is already known about this topic?

e It has been shown in SLE that there is a difference in cutaneous damage
outcomes in different ethnicities.

»  Patients with cutaneous lupus have an impaired quality of life, and in particular
suffer from emotional impairment.

«  Cutaneous lupus disease severity, measured by CLASI activity scores, has been
shown to have a negative effect on quality of life.

What does this study add?

« African Americans with cutaneous lupus present initially with greater disease
damage than Caucasians and in conjunction with disease activity.

» Itis disease activity, as measured by the CLASI, and not damage or its
parameters of scarring and dyspigmentation that affect quality of life.

» Dyspigmentation in cutaneous lupus does not appear to have the same effect that
other diseases of dyspigmentation have on quality of life.
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Figure 1. The Distribution of the Median CLASI Damage Scores at First and Last Visits in

Different Ethnicities

African Americans had higher damage scores at visit 1 and did not change much over time,
in contrast to Caucasians, who had low damage scores at visit 1 and increased at the last
visit. There was a significant difference in median CLASI damage scores between each
population of different racial backgrounds at first and last visit (p<0.0001, p=0.0036) and
specifically between African Americans and Caucasians at first and last visits (p<0.0001,

p<0.001).

Br J Dermatol. Author manuscript; available in PMC 2016 May 25.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Verma et al.

Page 12

a. Emotions

o™ -0- African Americans
o -= Caucasians

Skindex-29 Emotions
o
]
[
o]
o
(o]

I

Ogl

1

1

1

1

20 30 40 50
CLASI Damage

b. Function

100

c -0- African Americans

S 80 -#- Caucasians

2

T 60

[<2]

N

x 40

(]

2

s 20

7]

0 1
50
CLASI Damage

¢. Symptoms
g -0- African Americans
S - Caucasians
o
£
>
»n
o
o
X
)
°
£
x
(7]

1
50

CLASI Damage

Figure 2. Correlations of CLASI Damage Scores and Skindex-29 Domains in Different
Ethnicities

CLASI Damage scores did not correlate with the Skindex emotion or function domains.
There was a correlation between CLASI Damage scores and Skindex-29 Symptoms scores,
in African Americans but not in Caucasians.
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a. Distribution of Dyspigmentation
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Figure 3. The Effect of Distribution of Dyspigmentation and Scarring on Skindex-29 Emotion

Scores

There was no significant difference seen in the Skindex-29 emotion scores based on the
distribution of dyspigmentation and scarring.
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Figure 4. The Correlation between CLASI Damage and Activity Scores in African Americans
and Caucasians

There was a strong correlation between disease activity and damage in African Americans,
but this was not true in Caucasians.
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Table 1

The Profile of CLE Patient Population
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Ethnicity African American Caucasian Asian Other
Patients n(%6) 65(29.1) 142(63.5) 9(4.1) 7(3.2)
Gender (% female) 83.1 81.0 77.8 71.4

Mean age at Diagnosis ([Years (SDM),
Range]

34.8 (12.49), 12-60

41.8 (15.51), 10-82

31.1 (17.07), 15-61

33.2 (22.76), 19-78

Mean Disease Duration) [Years (SDM),

Range]

10.8 (8.54), 0.42-31.03

7.2(7.48), 0-29.56

7.7(4.98), 0.68-17.93

3.9(3.91), 0.26-10.02

Caucasians, followed by African Americans were the two largest ethnicities in our patient population. The majority of our patients were female.
There was a significant difference in the mean age at diagnosis, and mean disease duration between Caucasians and African Americans (Age
p<0.0048; Disease duration p<0.0042; Mann-Whitney).
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Distribution of CLE Subtypes by Ethnicity

Table 2

African American n(%) | Caucasian n(%) | Asian n(%) | Other n(%)
SCLE (n=59) 0(0.0) 57(96.6) 1(1.7) 1(L.7)
ACLE (n=16) 5(31.2) 8(50.0) 1(6.3) 2(12.5)
CCLE (n=135) 59(43.7) 66(48.9) 7(5.2) 3(9.8)
Generalized DLE (n=47) | 23(48.9) 17(36.2) 4(8.5) 5(10.6)
Localized DLE (n=54) 27(50.0) 25(44.4) 2(3.7) 0(0.0)
Tumid LE (n=19) 3(15.8) 15(78.9) 1(5.2) 0(0.0)
LE Panniculitis (n=3) 1(33.3) 2(66.7) 0(0.0) 0(0.0)
Overlap (n=8) 3(37.5) 5(62.5) 0(0.0) 0(0.0)
Chillblain LE (n=4) 2(50.0) 2(50) 0(0.0) 0(0.0)
SLE (n=11) 1(9.1) 10(90.9) 0(0.0) 0(0.0)

Almost all patients with Subacute Cutaneous Lupus (SCLE) were Caucasian. While there was majority of Caucasians seen in the subtypes of CLE,
there was a predominance of African Americans in the DLE population.
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Ethnic Variation in Median CLASI Damage Scores at First and Last Visit

Table 3

Page 17

Ethnicity Median CLASI dmg score (visit 1) | Median CLASI dmg score (last Median time between visit 1 and last visit
visit) (weeks)

AA 8.5 10.0 104.4

Caucasian | 4.0 6.0 106

Asian 7.0 8.5 119

There was no difference in the time between first and last visits, for each ethnic population (p=0.93)
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