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Autoimmune skin diseases and the metabolic
syndrome
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Abstract The metabolic syndrome represents an important association of cutaneous maladies with cardiovascular illnesses. Chronic inﬂammation, shared risk factors (ie, smoking and alcohol consumption), treatment (ie,
immunosuppressive agents and drugs that alter the lipid proﬁle), and shared genetic risk loci have been proposed to the cause metabolic syndrome and cardiovascular morbidity of autoimmune diseases. There are many
possible inﬂammatory mediators that are suggested to play a role in insulin resistance pathogenesis, such as
tumor necrosis factor-α, interleukin-6, leptin, and adiponectin. These mediators are also abnormal in autoimmune skin disorders. We discuss several autoimmune skin diseases, connective tissue diseases, bullous diseases, vitiligo, psoriasis, lichen planus, chronic urticaria, and atopic dermatitis.
© 2018 Elsevier Inc. All rights reserved.

Introduction
The metabolic syndrome (MetS) is a culmination of several
cardiovascular risk factors. Many organizations have proposed criteria for the diagnosis of MetS. According to the International Diabetes Federation (IDF) deﬁnition, in addition to central obesity,
there must be at least two of the following criteria for diagnosis:
•
•
•
•

Elevated triglyceride levels
Reduced high-density lipoprotein cholesterol levels
Elevated blood pressure
Elevated fasting plasma glucose1

Most of the criteria for this syndrome are the consequences
of insulin resistance.1 In the case of insulin resistance, normal
amounts of insulin are inadequate to produce normal insulin
response from fat, muscles, and liver cells; it is a state that
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precedes type 2 diabetes mellitus and MetS, which affects approximately 20% of people worldwide.2,3 People with MetS
have an increased risk of myocardial infarction, stroke, type 2 diabetes mellitus, fatty liver disease, and certain types of malignancy.4 Its description is important, because this entity may cause
more attributable risk for cardiovascular disease than each component of the syndrome does individually.5 Genetics, physical
inactivity, aging, proinﬂammatory state, hormonal changes,
and nutritional habits are all factors that can cause this syndrome.
In the literature, many skin diseases have a proposed association
with MetS. Recognizing MetS is becoming increasingly important for the prevention and treatment of these diseases.

Inﬂammatory skin diseases
Lichen planus
Lichen planus (LP) is a chronic inﬂammatory disease that
affects skin, mucous membranes, and appendages. LP is
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Table 1
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Summary of autoimmune diseases associated with Met

Behçet disease

Cardiovascular disease, Met

Chronic inﬂammation, adverse effect of treatment

Lichen planus
Lupus erythematosus

Dyslipidemia, diabetes mellitus, Met,
insulin resistance, cardiovascular diseases
Cardiovascular disease, diabetes, dyslipidemia

Sjögren syndrome
Urticaria, chronic

Hypercholesterolemia, obesity
Dyslipidemia, diabetes mellitus, Met, obesity

Vasculitis

Dyslipidemia, Met, cardiovascular disease

Chronic inﬂammation, disturbance of carbohydrate
metabolism, drugs that alter lipid proﬁle
Chronic inﬂammation, adverse effect
of treatment, chronic inﬂammation, oxidative stress
and disturbance of lipid and glucose metabolism
Chronic inﬂammation, adverse effect of treatment
Chronic inﬂammation, elevated tumor necrosis factor,
eosinophil cationic protein, complement level 3
Chronic inﬂammation, adverse effect of treatment

characterized by pruritic, purple (violaceous) polygonal papules and plaques with ﬁne white lines, called Wickham striae,
as well as leukoplakia of mucous membranes (Figure 1). Although the etiopathogenesis is unclear, it is proposed that there
is an autoimmune reaction. It has been suggested that cytotoxic T lymphocytes attack basal keratinocytes, leading to apoptosis of the cells.6 There are also some studies describing LP in
association with dyslipidemia, diabetes mellitus, insulin resistance, and cardiovascular diseases,7–10 suggesting its connection with MetS. With increased oxidative stress in chronic
inﬂammation, reactive oxygen products are elevated and
may cause cardiovascular diseases.11,12 The disturbance of
cellular carbohydrate metabolism affected by LP is also suggested to cause diabetes mellitus. 13 A prospective case–
control study14 noted that the prevalence of MetS in patients
with LP was signiﬁcantly higher than in the control group.
There was also a higher prevalence of MetS in patients with
mucous membrane lesions than in those who did not have mucous membrane lesions.14 The prevalence of MetS in patients
with LP was found to be 26.6% in the same study.14

Fig. 1 Oral lesions of pemphigus vulgaris. (Courtesy of Istanbul
Medeniyet University Dermatology Department.)

Allergic skin diseases
Chronic urticaria
Chronic urticaria is a common skin disorder deﬁned by persistent or recurrent wheals and/or angioedema of at least 6 weeks
(Figure 2). In the etiopathology of the disease, chronic infection and inﬂammation are known, but most of the cases are idiopathic.12 In a hospital-based cross-sectional study,15 the
prevalence of MetS was signiﬁcantly greater in patients with
chronic urticaria than in healthy controls. In this study, approximately 30% of patients with chronic urticaria have MetS. Tumor necrosis factor, eosinophil cationic protein, and
complement three levels are higher in the patients with MetS
than in the control group.15 These patients have severe urticaria that is difﬁcult to control with antihistamines.15 As is the
case with the psoriasis–MetS association, inﬂammation may
be responsible for this relationship. There are only a few

Fig. 2 Vitiligo patches on the foot. (Courtesy of Istanbul Medeniyet University Dermatology Department.)

Autoimmune skin diseases and the metabolic syndrome

Fig. 3 Genital ulcers of Behçet syndrome. (Courtesy of Istanbul
Medeniyet University Dermatology Department.)
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induces itching and vessel changes, whereas tryptase potentiates itching and vessel changes in an indirect way through
the actions of neuropeptides. Tryptase stimulates neurons,
which in turn secrete neuropeptides. Patients also have impairment of oral intake and signiﬁcant loss of ﬂuid, electrolytes,
and proteins. These complications are especially common in
the case of extensive body surface involvement. There are
several reports about the association of autoimmune bullous diseases between other autoimmune disorders and malignancies.16
Treatment of these dermatoses is based on systemic corticosteroids, immunosuppressive agents, and replacement of ﬂuid
and protein loss. The side effects of glucocorticoids include osteoporosis, atherosclerosis, hypertension, insulin resistance,
hyperlipidemia, and central obesity.1 These side effects of corticosteroids are also the criteria for the diagnosis of MetS.
Several authors have proposed that there is an association
between the pemphigus group of diseases and MetS.17–19 In
a retrospective population-based randomized study,7 there is
a signiﬁcantly higher prevalence of hypertension, diabetes
mellitus, obesity, and hypertriglyceridemia in patients with
pemphigus disease than in the control group. This association
may be due to the chronic use of corticosteroids. There are also
reports of an association between bullous pemphigoid and
MetS components.20,21 One group noted a higher prevalence
of diabetes in bullous pemphigoid patients than in the control
group.20 Bullous pemphigoid has also been found in relation
to neurologic diseases.22
Patients with a diagnosis of autoimmune bullous diseases
should be followed closely for signs of MetS, especially while
being treated with systemic corticosteroid and immunosup-

known cases about the coexistence of chronic urticaria and
MetS components.

Autoimmune bullous diseases
Autoimmune bullous diseases are a group of diverse autoimmune diseases characterized by blistering of the skin and
mucous membranes (Figure 3). In the etiopathogenesis of
these dermatides, there are tissue-bound and circulating autoantibodies that attack various components of the skin. Autoantibodies against desmogleins cause the intraepidermal
blistering seen in pemphigus, whereas autoantibodies against
hemidesmosomes are the reason for the subepidermal blistering seen in pemphigoid. Autoimmune bullous dermatoses
are mainly classiﬁed in two subgroups according to the level
of separation: intraepidermal or subepidermal. In the pemphigus group diseases, there is intraepidermal separation, whereas
in the pemphigoid group, there is subepidermal separation. Besides the severe pain caused by erosion of these blistering lesions, the most important effect of these lesions is itching. It
is speculated that autoantibodies bind to dermal mast cells, inducing their activation and secretion of mediators after being
cross-linked by antigens. Among mediators, histamine directly

Fig. 4 Purpuric lesions of cutaneous vasculitis. (Courtesy of Istanbul Medeniyet University Dermatology Department.)
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pressive agents. The advent of the use of biologics may minimize corticosteroid side effects.17
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Many studies have revealed a relationship between cardiovascular disease and SLE due to lupus-speciﬁc or classic risk factors
of cardiovascular disease. Detection of MetS in the LE population
is important for preventing life-threatening complications.

Pigmentation disorders
Sjögren syndrome
Vitiligo
Vitiligo is an acquired disease characterized by
depigmented patches (Figure 4). Many factors have been
described regarding the etiopathogenesis of vitiligo: genetic,
immunologic, autoimmunologic, cytotoxic, neuronal, and
inﬂammatory.23 Vitiligo patients are often screened for autoimmune comorbidities, such as alopecia areata, autoimmune
thyroid disease, Addison disease, pernicious anemia, type 1 diabetes mellitus, and myasthenia gravis.24 Recently several authors have proposed the association between MetS and
vitiligo.24,25 This hypothesis is based on increased proinﬂammatory cytokines in vitiligo.24
There are various hypotheses describing the impairment of lipid
and glucose metabolism in such patients: increased homocystine
levels of vitiligo patients, lack of the antiinﬂammatory effect of
melanin, and direct damage from reactive oxygen radicals.26–28
Impairment of lipid metabolism and insulin resistance may also be associated with vitiligo.29 A few vitiligo patients have
been found to have decreased serum lipid levels.29

Connective tissue diseases and vasculitis
Lupus erythematosus
Lupus erythematosus (LE) is an autoimmune disease characterized by a wide spectrum of presenting clinical manifestations, ranging from a localized cutaneous form (cutaneous LE)
to a life-threatening systemic form (systemic LE [SLE]). The
literature suggests that chronic inﬂammation and adverse effect of medications increase the risk of developing MetS in this
cohort.30 The association of MetS and SLE has been described. In addition to the cardiovascular risk factors of MetS
components, there are also lupus-speciﬁc cardiovascular risk
factors, such as antiphospholipid antibodies.30 One group31
has suggested an alternative clinical phenotype of MetS in
SLE patients, demonstrating that there is a higher prevalence
of MetS in SLE patients than in the control group, despite similar measures of central obesity in both groups. Another center
found the prevalence of MetS to vary from 18% to 30% in SLE
patients.30 In a third study, which was a cross-sectional and
case-controlled study,32 there was also a higher prevalence
of MetS in SLE patients than in the control group.
There are several hypotheses about the etiopathogenesis of
MetS in patients with LE: the adverse effects of treatment,
chronic inﬂammation, oxidative stress, and the disturbance
of lipid and glucose metabolism, as a result of chronic inﬂammation.30,33 The role of treatment of MetS in SLE patients remains controversial.30

Sjögren syndrome is a systemic chronic inﬂammatory disorder, presenting commonly with xerophthalmia and xerostomia. When Sjögren syndrome coexists with SLE, rheumatoid
arthritis, or scleroderma, it is relabeled as mixed connective tissue disease.34 An increasing number of studies have demonstrated that SLE is associated with cardiovascular disease
and MetS.30,31,33 The overlapping may suggest that there is an
association between the MetS components and Sjögren syndrome. In a population-based multicentered cohort study,35 there
was a higher incidence of hypercholesterolemia and obesity.

Behçet syndrome
Behçet syndrome represents a chronic inﬂammatory disorder affecting multiple organs with generalized vasculitis. The
etiology remains unclear, suggesting a multifactorial causation. Behçet syndrome may have mucocutaneous, ocular, vascular, musculoskeletal, gastrointestinal, and central nervous
system involvement. There can be a high mortality rate in
young patients due to arterial aneurysm rupture, neurologic involvement, or thrombosis.36 One study revealed37 that patients
with Behçet syndrome had a 2.67-fold higher risk for MetS
than healthy controls. In addition, there is an association between gastrointestinal and neurologic involvement of Behçet
syndrome with MetS. There is an unproven hypothesis about
the relationship between MetS and adverse effects from treatment with corticosteroids and immunosuppressive drugs.

Vasculitis
Vasculitis is an autoimmune disorder characterized by inﬂammation of vessels that can have an array of varying clinical
presentations. Premature and accelerated atherosclerosis has
been demonstrated in patients with cardiac vasculitis, and cardiovascular disease is a major cause of mortality in patients with
small-vessel vasculitis. In addition to the risk of cardiovascular
events due to involvement of the cardiac vessels, the association
between vasculitis and MetS presents yet another risk of developing a cardiovascular event. A recent study suggested that
there may be an increased risk of MetS and antineutrophil
antibody-associated vasculitis. In the antineutrophil cytoplasmic
antibody (ANCA)–associated vasculitis patient group, 39
(43%) fulﬁlled the National Cholesterol Education Program
Adults Treatment Panel III criteria for MetS compared with
22 (25%) of the controls (P = 0.012). Among patients with
ANCA-associated vasculitis, the presence of MetS was significantly associated with increased levels of CRP and neopterin.
The relapse rate was higher in patients with MetS than in those
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without MetS. There were also higher C-reactive peptide
levels in patients with MetS than in the control group.38

Conclusions
Autoimmune skin disorders represent complex diseases
with an elusive underlying etiology, where a variety of immunologic, metabolic, genetic, and environmental factors play a
role in the pathophysiology of the respective diseases. MetS
has been hypothesized to inﬂuence several autoimmune skin
disorders, where chronic inﬂammation may explain the link
between these autoimmune diseases and MetS. Diet, physical
activity, and smoking cessation should be included in the management of MetS with these autoimmune skin conditions.
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