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ABSTRACT. Objective. To evaluate the association between cigarette smoking and cutaneous damage in systemic

lupus erythematosus (SLE).

Methods. Our study was performed in SLE clinic registry cohort patients, all of whom fulfilled
revised American College of Rheumatology criteria for SLE; patients are followed prospectively
with annual assessments that include collection of demographic variables, smoking history, disease
activity (SLE Disease Activity Index version 2000, SLEDAI-2K), medications, and damage scores
(Systemic Lupus International Collaborating Clinics/ACR Damage Index). Cumulative cutaneous
damage scores were used for the primary analyses. Logistic and logit regression models were per-
formed to examine potential associations between current smoking and cutaneous damage, control-
ling for age, sex, race, lupus disease duration, antimalarial or immunosuppressant use, and anti-DNA
and anti-SSA antibody status.

Results. Of our sample (N = 276), 92% were women and 73.7% were Caucasian; the mean age was
45.1 years, mean disease duration 13.5 years, and 17.5% were current smokers. In the regression
analyses, current cigarette smoking was associated with total cutaneous damage (OR 2.73, 95% CI
1.10, 6.81) and with scarring (OR 4.70, 95 CI 1.04, 21.2). In additional analyses, current smoking
was also associated with active lupus rash (OR 6.18,95% CI 1.63, 23.3).

Conclusions. Current cigarette smoking may be associated with cutaneous damage and active lupus
rash in SLE, suggesting another reason to emphasize smoking cessation in patients with SLE.

(J Rheumatol First Release Nov 1 2009; doi:10.3899/jrheum.090403)
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Up to 85% of patients with systemic lupus erythematosus

(SLE) develop skin involvement over their disease course!,

frequently leading to skin damage and/or irreversible alope-
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cia. Tobacco-induced premature skin aging and alopecia in
the general population have been under study for several
years?. Moreover, smoking may decrease the effectiveness
of antimalarial agents3*, often used to control cutaneous
manifestations of SLE. We conducted an observational
study evaluating the possible association between smoking
status and cutaneous damage in SLE.

MATERIALS AND METHODS

Our study population was the McGill University Health Centre (MUHC)
lupus clinic registry cohort. The study was approved by the MUHC ethics
review board, with written patient consent. All patients in this cohort fulfill
revised American College of Rheumatology (ACR) criteria for SLE and are
followed prospectively with annual assessments. Cumulative damage is
assessed by the Systemic Lupus International Collaborating Clinics
(SLICC)/ACR Damage Index (DI). Evaluation of SLE disease activity
includes the SLE Disease Activity Index (year 2000 version, SLEDAI-2K).
We included data up to the last clinic assessment for each subject, as of
May 2006.

Our primary outcome was cutaneous damage recorded in the
SLICC/ACR DI (alopecia; extensive scarring; and skin ulceration).
Cutaneous damage scores vary from O to 3, items must be present > 6
months and are considered irreversible. We assessed the effects of current
smoking (i.e., whether or not the subject smoked at the time of the last clin-
ic assessment) on cutaneous damage, using multivariate ordered logit
regression, which allows the outcome to be categorical (range 0-3). The
ordered logit regression model (“ordered logistic” or “proportional odds”
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regression) produces an odds ratio (OR), which assumes the same relative
effect for a given level of the outcome compared to lower levels. In secondary
analyses, we also assessed the effects of current smoking on cutaneous disease
activity, by performing ordered logit regressions, with the outcome catego-
rized as to whether the subject had 0, 1, 2, or 3 of the cutaneous features of
active lupus (rash, oral ulcers, alopecia) that appear on the SLEDAI-2K.

We performed additional secondary analyses assessing the effects of
smoking on separate cutaneous damage items scores (e.g., scarring, alope-
cia), with logistic regressions, dichotomizing the outcome as whether or not
a subject scored positive on the item of interest.

All multivariate regression models examined the effect of current
smoking status for each outcome of interest, controlling for demographics
and clinical factors. These included continuous variables for age and time
since SLE diagnosis, as well as dichotomous variables for sex, Caucasian
ethnicity, antimalarial and immunosuppressant use, and anti-DNA and anti-
SSA (anti-Ro) antibody positivity. Variables related to drugs and antibody
positivity reflected the patient’s current status at the last study visit.

RESULTS

The sample comprised 276 subjects: 92% were women and
73.7% were Caucasian. The mean age was 45.1 years (SD
15.0) and the mean time since SLE diagnosis was 13.5 years
(SD 10.7). Of these 276 patients, 137 (49.6%) reported ever
smoking, 48 of whom (17.5% of the entire cohort) were cur-
rent smokers. Thirty-eight percent of patients were positive
for anti-SSA antibody. The majority of patients (77.8%)
were currently treated with antimalarials, while nearly one-
third (31.1%) were taking immunosuppressant drugs. In
total, 22.2% had some cutaneous damage recorded on the
DI; 16.4% had alopecia only, 4.0% had only scarring, and
1.8% had both (no patient had skin ulceration).

In the multivariate logistic regression analysis (Table 1),
being a current smoker was significantly associated with
cutaneous damage overall. In the multivariate logistic
regression analyses, where the outcome was alternatively
limited to single DI items, the OR for scarring confirmed a
significant association with smoking, and the OR for alope-
cia suggested a strong trend for an association. Current
smokers also had trends towards higher lupus cutaneous

activity, as measured by the SLEDAI-2K, but this appeared
to be largely driven by the specific item of rash (OR 6.18,
95% CI 1.63, 23.40), with imprecise estimates otherwise. A
robust association between total SLEDAI-2K scores was not
seen in exploratory multivariate linear regressions. We also
did not see a strong association between current smoking
and total DI scores in exploratory multivariate analyses,
using either ordered logit or linear regressions.

DISCUSSION

In the general population, tobacco use is linked to premature
skin aging and alopecia. The mechanisms by which smok-
ing may exert these effects are many. Cigarette smoke has
both acute and chronic deleterious effects on the dermal and
hair papilla microvasculature’ and on hair follicle DNA.
Tobacco exposure causes imbalances in the protease/anti-
protease systems that control the hair growth cycle, and pro-
motes excess proinflammatory cytokines, which can cause
follicular inflammation and fibrosis. Specifically, smoking
disrupts the homeostasis of elastic tissue®’ and collagen®,
with altered matrix metalloproteinase-1 (collagenase)
expression, possibly leading to collagen degradation®. All
these are possible mechanisms that may also accelerate
cutaneous damage and alopecia in SLE.

Being a current smoker was significantly associated with
both cutaneous damage and active dermatological manifes-
tations in our sample. Recent work has suggested that ciga-
rette smoking is a risk factor for the development of
SLE!%!I! and may mediate the risk of autoimmune disease
conferred by certain susceptibility genes, perhaps through
immune reactions to autoantigens'2-!3. Tobacco may also
promote lupus activity in established disease, and has been
associated with dsDNA autoantibody production!#!3,
Moreover, smoking may interfere with the effect of anti-
malarial therapy, used to treat cutaneous lupus>* and other
SLE manifestations.

Table 1. Odds ratios (95% confidence intervals) from multivariate logistic and ordered logit analyses*.

SLEDAI-2K

SLICC/ACR DI

Alopecia

Rash

Total Cutaneous

Alopecia

Scarring

Total Cutaneous

Current smoking

1.08 (0.27, 4.38)

6.18 (1.63,23.40)

Age (y18) 0.10 (0.95,1.05)  1.01(0.95,1.07)
Female ok 0.90 (0.07, 11.69)
Caucasian 094 (023,3.87) 420 (0.39,45.58)

Disease duration
Antimalarial use’
ANA positivity "

Anti-dsDNA positivity"
Anti-SSA antibody™

1.02 (0.96, 1.09)
1.29 (0.32, 5.09)
1.53 (0.28,8.23)
123 (0.35,428)
176 (0.51, 6.15)

0.97 (0.90, 1.04)
2.86 (0.47, 17.46)
0.49 (0.10, 2.34)
3.93 (0.89, 17.36)
1.09 (0.26, 4.64)

1.83 (0.69, 4.89)
0.99 (0.95, 1.03)
1.09 (0.20,5.77)
1.43 (0.4, 4.66)
0.99 (0.95, 1.04)
1.74 (0.58,5.21)
0.79 (0.27,2.27)
1.66 (0.63, 4.42)
122 (046, 3.20)

1.95 (0.75, 5.06)
1.00 (0.97, 1.04)
2.78 (0.32,24.24)
1.12 (038,3.27)
1.05 (1.00, 1.09)
2.28 (0.79, 6.62)
0.79 (0.29, 2.16)
0.65 (0.23, 1.83)
1.74 (0.70, 4.34)

470 (1.04,21.18)
1.01 (0.95,1.07)
sk
031 (0.05,1.87)
1.02 (0.95, 1.11)
032 (0.07,1.41)
0.61 (0.12,3.13)

EES

047 (0.09,2.41)

273 (1.10, 6.81)
1.00 (0.97, 1.04)
3.51(0.41,9.88)
0.83 (0.30, 2.28)
1.05 (1.00, 1.09)
1.63 (0.63,4.23)
0.74 (029, 1.92)
0.54 (0.20, 1.48)
136 (0.57,3.22)

* Logistic analyses when the outcome was a single item, and ordered logit analyses when the outcome was the total cutaneous score (or overall total score).
© All clinical variables reflect current status at time of study visit. ** Sex was perfectly correlated with alopecia on the SLEDAI-2K, and with SLICC/ACR-
DI scarring; thus this variable had to be removed from the given model for proper estimation. Similarly, anti-dsDNA positivity was perfectly correlated with
SLICC/ACR-DI scarring, and had to be removed from the model when examining this outcome. SLEDAI-2K: Systemic Lupus Erythematosus Disease
Activity Index, version 2000. SLICC/ACR-DI: Systemic Lupus International Collaborating Clinics/American College of Rheumatology Damage Index.
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We acknowledge that although we used validated meas-
ures of SLE activity and damage, these tools have limita-
tions as their definitions of alopecia differ (one, a measure
of activity; the other, a measure of chronicity). Another lim-
itation is that we did not measure whether smoking is sim-
ply a marker for inadherence and poor lifestyle practices
(such as sun exposure), which could confound relationships
with activity and damage. Finally, we did not attempt to cor-
relate previous smoking and amount of tobacco with cuta-
neous damage or activity. This might have caused nondif-
ferential misclassification of exposure; hence, we may have
underestimated true effects.

We demonstrated that current cigarette smoking is asso-
ciated with the presence of cutaneous damage (and active
lupus rash) in SLE. Further study of the pathogenesis is war-
ranted. Meanwhile, we have yet another reason to counsel
lupus patients to quit smoking.
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