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Abstract

Objectives—Although systemic lupus erythematosus (SLE) most commonly occurs in
reproductive-age women, some are diagnosed after age 50. Recognizing that greater than one third
of SLE criteria are cutaneous, we undertook a systematic review and meta-analysis to evaluate
differences in cutaneous manifestations in early and late-onset SLE patients.

Methods—We searched the literature using PubMed, CINAHL, Web of Science and Cochrane
Library. We excluded studies that did not include ACR SLE classification criteria, early-onset
controls, that defined late-onset SLE as <50 years of age, or were not written in English. Two
authors rated study quality using the Newcastle Ottawa Quality Scale. We used Forest plots to
compare odds ratios (95% confidence intervals) of cutaneous manifestations by age. Study
heterogeneity was assessed using 12.

Results—Thirty five studies, representing 11,189 early-onset and 1,727 late-onset patients with
SLE, met eligibility criteria. The female: male ratio was lower in the late-onset group (5:1 versus
8:1). Most cutaneous manifestations were less prevalent in the late-onset group. In particular,
malar rash (OR 0.43 (0.35, 0.52)), photosensitivity (OR 0.72 (0.59, 0.88)) and livedo reticularis
(OR 0.33 (0.17, 0.64)) were less common in late-onset patients. In contrast, sicca symptoms were
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more common (OR 2.45 (1.91, 3.14)). The mean Newcastle Ottawa Quality Scale score was 6.3
+0.5 (scale 0-9) with high inter-rater reliability for the score (0.96).

Conclusions—Overall, cutaneous manifestations are less common in late-onset SLE patients,
except sicca symptoms. Future studies should investigate etiologies for this phenomenon including
roles of immune senescence, environment, gender and immunogenetics.
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Introduction

Methods

Systemic lupus erythematosus (SLE) most often occurs in women of reproductive age. SLE
onset in adults = 50 years old is referred to as “late-onset SLE.” Previous studies report that
late-onset SLE patients are more likely to include men and have a more insidious onset of
disease [1-7]. Over one third of the ACR SLE classification criteria reflect cutaneous
manifestations so it is not surprising that arthritis and cutaneous findings remain the most
common presenting symptoms in both late-onset and early-onset SLE. Yet, previous
literature suggested that these are less common in late-onset disease [3, 8-12]. Overall, the
proportion of late-onset SLE among all SLE cases is relatively low, ranging from 4% to 20%
[1, 3, 4,8, 10, 13, 14]. However, due to a higher life expectancy and increasing awareness of
the disease, the prevalence of late-onset SLE is expected to rise. Therefore, identifying the
unique characteristics of this patient population is important. Conclusions drawn from
previous studies including a 1989 meta-analysis of nine studies with 170 late-onset SLE
patients [15] were limited by small sizes and heterogeneity of patient groups. To gain
additional insight into the cutaneous manifestations of late-onset SLE, we conducted a
systematic review and meta-analysis of published literature. We compared cutaneous
manifestations in patients with early and late-onset SLE.

We performed a systematic review of the literature to identify articles comparing the
cutaneous manifestations of patients with late versus early-onset lupus. The Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) consensus was
followed in the completion of this systematic review and meta-analysis [16]. With assistance
from a professional medical librarian we electronically searched the literature in PubMed,
CINAHL, Web of Science and Cochrane Library with MESH and keyword subject headings
“systemic lupus erythematosus,” “cutaneous lupus erythematosus,” “SLE,” or “late-onset
SLE,” AND “age factors,” “age of onset,” “late-onset,” “older-onset,” “over 50,” “older
adults,” and “geriatrics,” for entries published from databases’ inception through August
2013. Potential articles were reviewed first by title and abstract only, next by full text, and
lastly by analyzing eligible studies in detail. A second reviewer scrutinized a random 10% of
all potential titles and abstracts. The reviewers demonstrated 100% agreement in articles
included and excluded. Bibliographies of all included articles were reviewed to identify
additional citations.
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Studies with the following criteria were included: (A) confirmed SLE using American
College of Rheumatology (ACR) criteria [17] and (B) data on cutaneous findings of late-
onset SLE defined as > 50 years of age. We excluded studies that did not require SLE
patients to meet ACR classification criteria, did not include early-onset controls, defined
late-onset SLE as <50 years of age, or were written in a language other than English (Figure
1).

Methodological quality of eligible studies and risk of bias were evaluated using the
Newcastle Ottawa Quality Assessment Scale for cohort and case control studies [18]. The
scale assesses cohort selection and comparisons between groups (cases and controls),
outcomes, and adequacy of follow-up. Two reviewers rated each study, assigning a score out
of 9 possible points. Discrepancies in scores were resolved by consensus with a third MD
reviewer. Inter-rater reliability of two reviewers was calculated.

Data was extracted by two authors including date of publication, study location (country and
population vs hospital or clinic based), study type (cohort vs case study), follow-up period,
late-onset age definition, and clinical manifestations. The numbers of late-onset patients who
exhibited SLE cutaneous manifestations including malar rash, discoid rash, photosensitivity,
mucosal ulceration, alopecia, sicca symptoms, Raynaud’s phenomenon, cutaneous
vasculitis, livedo reticularis, and subacute cutaneous lupus (SCLE) were recorded and
compared to numbers of these manifestations in early-onset patients.

Statistical Analysis

Results

We created Forest plots to summarize composite data, generating odds ratios and
corresponding 95% confidence intervals for each cutaneous manifestation. Heterogeneity
between studies was evaluated using the 12 statistic with 25%, 50% and 75% indicating low,
moderate, and high heterogeneity, respectively. Funnel plots were reviewed to detect
publication bias. We performed additional sub-group analyses for Forest plots demonstrating
>30% heterogeneity, excluding case-control studies and determining the relative risk of the
cutaneous manifestation. All analyses were performed using R software version 3.1.2 and
the package “meta.”

Literature searches yielded 1,549 potential articles. After screening titles and abstracts, 95
full articles were retrieved for full-text evaluation. After application of exclusion criteria, 35
articles met criteria for final inclusion and level 3 review (Figure 1), including 31 cohort
studies and 4 case control studies [1-14, 19-39].

The 35 studies included in the systematic review and meta-analysis are summarized in Table
1. Studies reflected a geographically and ethnically diverse population. Overall, 27 studies
used the classic inclusion of age =50 years old, while the remaining eight had definitions
ranging from >50 to >65 years old. Of note, 24 of the 35 studies also included individuals <
18 years of age in the control group. The mean + standard deviation Newcastle Ottawa
Quality Scale score of the 35 included articles was 6.3 £0.45 with a maximum possible score
of 9 points. Inter-rater reliability for these quality scores was k=0.96 with two independent
MD reviewers.
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Our pooled cohorts included 1,727 patients with late-onset SLE and 11,189 early-onset
controls. Female predominance was greater in the early-onset group compared to the late-
onset group (89% vs. 83%, p<0.001).

Meta-analysis Results

Random effects models were performed for each cutaneous manifestations to compare
prevalence in late versus early-onset SLE (Table 2). First, we examined results of Forest
plots for the manifestations included as ACR classification criteria as shown in Figure 2. In
the random effects model, malar rash was significantly less common in late-onset, compared
to early-onset, SLE patients (OR 0.43 (0.35, 0.52)). Due to study heterogeneity (12 64%,
p<0.0001), we performed sensitivity analysis by omitting the case-control studies. The
subsequent relative risk of malar rash was similar (RR 0.65 (0.57, 0.73)).

Photosensitivity was also significantly less common in late-onset SLE patients (Figure 2, OR
0.72 (0.59, 0.88)). Again, due to observed heterogeneity (12 53.5%, p<0.0002), sensitivity
analysis was performed and when excluding case control studies, the relative risk of
photosensitivity was nearly identical to the OR derived from inclusion of all studies (RR
0.85 (0.75, 0.96)). Odds of mucosal ulceration was similar in young and late-onset SLE (OR
0.88 (0.74, 1.04)) with low heterogeneity between studies (12 22.2%, p=0.14). The
composite OR for discoid rash was similar in early and late-onset SLE patients (OR 1.11
(0.91, 1.34)) with low study heterogeneity (12 9.2%, p=0.33).

We next compared the age-related prevalence of cutaneous manifestations that are not part
of the ACR diagnostic criteria for SLE. The composite OR for sicca symptoms was
significantly higher in late-onset SLE patients (OR 2.45 (1.91, 3.14)) with low heterogeneity
(12 13.1%, p=0.31) (Figure 3). Raynaud’s phenomenon and alopecia were significantly less
likely in late-onset SLE patients (OR 0.84 (0.71, 0.99) and OR 0.63 (0.48, 0.82))
respectively (Figure 3) both with low heterogeneity. The odds ratios for cutaneous vasculitis,
livedo reticularis and SCLE were similar in early and late onset patients (Figure 3).

Discussion

Our systematic review and meta-analysis of cutaneous manifestations in late onset-SLE
shows that while cutaneous findings are still common, most cutaneous manifestations are
less common in late compared to early-onset SLE (Table 2). In our pooled analysis of 1,727
patients with late-onset SLE, malar rash, photosensitivity, alopecia, and Raynaud
phenomenon occurred less frequently in late than in early-onset SLE patients. In more
conservative random effects models for the meta-analysis of ACR classification cutaneous
manifestations, findings showed significantly lower odds of malar rash and photosensitivity.
Our findings agree with several individual cohort studies, reporting fewer cutaneous disease
in older adults [3, 8-10, 24, 25]. In our pooled analysis and the meta-analysis, sicca
symptoms were more common in late versus early onset lupus patients, consistent with prior
reports on this subject [9, 10, 15, 19, 21, 33, 40].

Late-onset lupus patients might have fewer cutaneous manifestations due to immune
senescence and gender. Senescence of the immune system with aging is felt to contribute to
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the differences in disease manifestations and the generally milder disease course observed in
late-onset SLE patients [4, 9]. Several age-related changes in the immune system contribute
to decreased cutaneous immune responsiveness including decreased production of
keratinocyte immune cytokines, decreased density of Langerhans cells, and decreased T cell
production resulting in less B cell activation [41]. Some studies also found that men
experience fewer cutaneous manifestations including malar rash, mucosal ulceration, and
alopecia [24, 30]. Such observations might contribute to lower odds of cutaneous
manifestations in our study, since men were more often represented in the late-onset SLE
group as reported by others [31].

The association between sicca symptoms and late-onset SLE was also reported in a 2012
meta-analysis comparing patients with lone SLE to those with SLE-Sjogren’s overlap
syndrome [40]. Those authors postulated that patients with late-onset SLE and sicca
symptoms may have a lupus-SS overlap disease with its own defining characteristics and
milder SLE [40]. This idea is supported by the similar immunogenic profiles and
enlargement of salivary glands in patients with primary Sjogren’s syndrome and late-onset
SLE with sicca features, in direct contrast to rheumatoid arthritis with secondary SS [42]. In
that study patients with primary SS and those with SLE and sicca symptoms both
demonstrated increased frequency of HLA DRB1*0301, whereas those with SLE without
sicca symptoms had increased frequency of DRB1*1501 and DQB1*0602. Other studies
likewise report an increased prevalence of HLA DR3 in late-onset SLE patients with sicca
symptoms [28, 43, 44]. It is notable that sicca symptoms are more common in older adults,
so perhaps the higher prevalence is also age or medication-related rather than a SLE specific
manifestation, as in one study that found 27% of older subjects had sicca symptoms [45].

Our systematic review and meta-analysis overall reveals less prevalence of cutaneous
manifestations in late-onset SLE patients compared to their early-onset SLE peers, with the
exception of sicca symptoms. We analyzed 35 studies encompassing 1727 late onset patients
to update the last meta-analysis of nine studies (n=170 late-onset patients) that evaluated
clinical manifestations, including cutaneous features, in late versus early-onset SLE patients
[15]. Clinicians must be able to recognize and diagnose SLE in older patients and
understanding the phenotype of fewer external cutaneous manifestations and more sicca
symptoms for instance may be helpful. Our study highlights sicca as a potential clue to SLE
requiring vigilance beyond Sjogren’s diagnosis, particularly when additional SLE features
are present such as arthritis, serositis, and lymphadenopathy.

Strengths of this study are the inclusion of a large-pooled multinational cohort and use of
rigorous meta-analysis methods. The quality of studies was good, with a mean rating of 6.2
+ 0.45 using the Newcastle Ottawa Scale. As with any study, one must also consider
limitations, including those related to the methodological qualities of the primary studies.
First, a majority of the cohort studies were retrospective, which might under-report mild
features such as cutaneous manifestations or features that are not included as lupus
classification criteria such as sicca, vasculitis, livedo, and SCLE. In addition, the relatively
small sample size of those evaluated for SCLE limits our ability to draw firm conclusions on
the comparative prevalence of this manifestation between early and late onset SLE.
Information bias is also possible; shorter lengths of follow-up in one SLE group might
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reduce the observed frequency of a cutaneous manifestation [15]. Competing medical
problems or explanations in older adults might also impact lower disease manifestation rates
if alopecia for instance were deemed age versus disease related in older SLE patients.
Likewise, a recent Olmstead County cohort showed increased incidence of isolated
cutaneous lupus in older males [46] although such patients would have been excluded from
this analysis restricted to those meeting full lupus criteria. As with all meta-analyses, there is
always potential for publication bias as well as uncontrolled confounding variables. Finally
since non-English studies were excluded, language bias is possible.

Conclusion

Our pooled analysis demonstrates that when SLE is diagnosed in older adults, most
cutaneous manifestations are significantly less common. By contrast, sicca was significantly
more prevalent in late-onset individuals. Future studies should examine differences in SLE
manifestations in older versus younger-onset disease including investigating the roles of
immune senescence in the skin and impact of gender and gene-environment interactions.
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Level 1 Review: Title and Abstract Review
n=1549

l

Excluded n=1456

l

Level 2 Review: Full Text Review
n=93

l

Excluded n=69
18 ACR SLE criteria were not applied;
8 no early-onset controls; 5 no late-onset cases;
3 defined late onset <50 years old

l

Level 3 Review: Full Abstraction Review
31 cohort, 4 case controls

Figure 1.
Study selection process with description of study inclusion and exclusions during the three

level review for the systematic review and meta-analysis.
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