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Abstract
Objectives: To compare the expression levels of serum IgE between
patients with psoriasis and normal controls and to analyze its association with
gender, age, disease duration, types of psoriasis and some circulating cytokines
in psoriasis.
Methods: Serum levels of IgE, IL-6, IL-8 and TNF-α were measured by
enzyme-linked immunosorbent assay.
Results: The serum IgE levels in patients with psoriasis were significantly
higher than those in the control group (P < 0.01). Furthermore, mean serum
IgE concentration in psoriatic erythroderma was significantly higher than that
in psoriasis vulgaris. No correlation between age, gender or disease duration
and serum IgE level was observed. Correlation analysis showed that the serum
IgE levels were positively associated with the levels of serum TNF-α (r =
0.4428, P < 0.001) rather than IL-6 or IL-8.

Conclusions: The increased expression of IgE maybe involved in the
pathogenesis of psoriasis and it could be a promising target for psoriasis
treatment.
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Introduction

Psoriasis is a common chronic skin disorder characterized by
abnormal epidermal proliferation and infiltration of inflammatory cells
which affects approximately 2-4 % of the general population [1-3].
Psoriasis Vulgaris (PV), the most common clinical variant, comprises 85
to 90% of all patients with psoriasis. This disease is usually manifested as
well-demarcated erythematous oval plaques with silvery scale on extensor
surfaces. Pustular psoriasis (PP) is an uncommon but potentially lifethreatened clinical variant that presents with multiple sterile pustules on
erythematous background. Erythrodermic Psoriasis (PE) is a variant that
may affect all body sites and involves less than 2% of all psoriatic patients.
Psoriatic Arthritis (PsA) is characterized by pain, swelling and tenderness
of the involved joints, which may lead to joint damage and disability in
the end. Several studies have validated that psoriasis is associated with
multiple comorbidities and greatly reduces the quality of patients’ life
by impacting patients psychologically and physically [4,5]. However, the
pathogenesis of psoriasis is complex and remains poorly understood [6].
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Psoriasis is generally thought to be an immune-mediated
inflammatory skin disease and IgE plays an important role in innate and
acquired immunity. There is some evidence that IgE may take a part in the
pathogenesis of psoriasis. Some studies found increased levels of serum
IgE in psoriasis patients while other studies showed that the serum IgE
levels in patients with psoriasis are no different to that of the normal
controls [7-13]. The purpose of our study was to measure the expression
of serum IgE in patients with psoriasis and normal subjects, and to
analyze its association with sex, age, duration, types of psoriasis and some
circulating cytokines.

Methods and Materials
Patients and controls

A case-control study was performed and all patients were from
Department of Dermatology of the Second Affiliated Hospital of Xi’an
Jiaotong University. Totally 98 patients with psoriasis, including 60 cases
of PV, 15 cases of PE, 19 PP, 4 cases of PsA and 25 healthy controls with
matched age and sex were enrolled in this study. Patients with history of
atopic dermatitis, allergic diseases, parasitic diseases or systemic disease
were excluded. Patients with administration of corticosteroids or immunemodulators were also excluded. The informed consent was obtained from
all participants and the study was approved by the ethical committee of
the Second Affiliated Hospital of Xi’an Jiaotong University.

Detection of serum IgE and cytokines

Serum levels of IgE, IL-6, IL-8 and TNF-α were measured by ELISA
using commercially available kits (BD Biosciences, USA), according to the
manufacturers’ instructions. The normal range for serum IgE was 0–100
IU ⁄ ml with this assay.

Statistical analysis

Statistical analysis was performed using GraphPad Prism 5.0 (La
Jolla, CA, USA) and the SPSS 21.0 software (SPSS Inc, Chicago, IL). Data
were expressed as mean ± SD. Student’s t-test or X2-test was used for
Statistical comparisons. The Spearman’s rank test was used in correlation
analyses. p < 0.05 was considered statistically significant.
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Results
Serum IgE levels in psoriasis patients
The serum IgE level was elevated in 53.06% of total patients with
psoriasis compared to 12% of the control group (Figure 1A). Serum IgE
levels were significantly higher in psoriatic patients than those in controls
(X2 = 13.585, P < 0.001). Mean serum IgE concentrations was 237.01 ±

335.45 IU / ml (from 4.74 to 1490 IU/ml) in the patient group versus 46.59
± 37.23 IU/ ml (from 4.74 to 129 IU/ml) in the healthy control group.
The difference was statistically significant (P < 0.01, Figure 1B). The Mean
serum IgE concentration was 247.97 ± 328.93 IU / ml (from 6.24 to 1480
IU/ml) in male patients and 214.42 ± 352.78 IU/ ml (from 4.74 to 1490
IU/ml) in female patients respectively. However, no statistical difference
was found between the two groups (Figure 1C).

Figure 1: Serum IgE levels in psoriasis. (A) Serum IgE concentrations was increased in 53.06% of patients with psoriasis compared to 12% of healthy controls. (B)
Mean serum IgE levels in psoriasis were significantly higher than those in controls. (C) No statistical difference was observed on mean serum IgE levels from male
patients compared with female patients. *P < 0.05, **P < 0.01, ***P < 0.001.

Correlation of IgE concentration with age, duration and types of
psoriasis

The disease duration of psoriatic patients in this study varied from
1 to 720 months. Patients’ mean age was 40.06 ± 17.34 years. There was
no correlation between age (p > 0.05) or disease duration (P > 0.05) and
serum IgE level. All types of psoriasis had statistically significant elevation
in the serum IgE levels compared to the controls with PE showing the
highest elevation. Statistical difference of IgE concentration was also
observed between PE and PV (Figure 2).

Figure 2: Serum IgE levels in types of psoriasis. *P < 0.05, **P < 0.01, ***P <
0.001.

Correlation of IgE level with circulating cytokines

We observed that the serum IgE levels were positively correlated
with the serum TNF-α levels in psoriasis patients (Figure 3A). However,
no correlation was found between the levels of serum IgE and IL-6 (Figure
3B) or IL-8 levels (Figure 3C).

Discussion

Humoral changes that elevated serum IgA, IgG and antinuclear
antibodies in psoriasis have been demonstrated within the past years
[14,15]. However, studies on serum IgE’s expression in psoriasis are
limited and results are paradoxical. IgE is produced by B lymphocytes
and the production is regulated by T lymphocytes. IgE is generally
acknowledged as a typical mediator of allergic response, which is low
in healthy subjects and elevated in atopic conditions, such as eczema,
rhinitis and asthma [16,17]. IgE recognizes exogenous antigens and
signals through Fcɛ receptors (FcɛRs), including FcɛR I and FcɛR II,
triggering an immunologic response. Moreover, it has been found that the
levels of serum IgE significantly increase in patients with systemic lupus
erythematosus, alopecia areata and other autoimmune disease [18,19].
Our data clearly demonstrated that the elevation in the serum IgE
level was more frequently found in patients with psoriasis (53.06%) than
in healthy controls (12%). The result is consistent with some studies
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Figure 3: Correlation between serum IgE levels and circulating cytokines in psoriatic patients. (A) Correlation of IgE with TNF-α serum levels in psoriasis. (B) Correlation of IgE with IL-6 serum levels in psoriasis. (C) Correlation of IgE with IL-8 serum levels in psoriasis.

[7-11]. Yan et al demonstrated that 39% of patients with psoriasis had
elevated serum IgE concentrations and they observed that lesional skin
of patients with psoriasis contains more IgE+ and FceRI+ cells [20]. Chen
et al reported that the serum IgE level was elevated in 46% psoriatic
patients [11]. In addition, our findings were similar to a clinical study,
which showed that the serum IgE concentration was increased in 42%
psoriatic patients and observed that there existed no correlation between
age, gender or disease duration and total serum IgE concentration [8].
Moreover, we demonstrated that all types of psoriasis had significantly
increased serum IgE levels compared to the controls. In agreement with
our data, a case–control study showed that the mean level of serum IgE in
PE patients was much higher than that in PV patients and they suggested
that a shift from Th1 to Th2 occurred in PE [10]. The IgE levels were also
higher in PsA patients in our study, but the difference between PsA and
PV was not statistically significant. Nevertheless, a retrospective study
observed that psoriatic patients with joint symptoms had higher IgE
levels and another study found completely opposite result [21,22]. Our
data were also in contrast to other researches showing no increase of IgE
levels in psoriasis [12,13].

Nevertheless, the mechanisms of IgE upregulation in psoriasis are
still poorly understood. IgE is usually dominated by Th2 cytokines and
Th2 cytokines IL-13 and IL-4 mediate class-switching towards IgE in
atopic diseases [23,24]. However, IL-13 and IL-4 cannot be produced
by keratinocytes and IL-13 and IL-4 were downregulated in psoriasis.
There may be other mechanisms promoting the over-production of IgE in
psoriasis. Psoriasis is an immune-mediated inflammatory skin disorder
and there is mounting evidence that levels of TNF-α, IL-6, IL-8 and IL-17,
as crucial cytokines involved in psoriais’s pathogenesis, are elevated in
psoriasis [3]. Previous studies showed that IL-8 inhibited IL-4-induced
IgE production and endogenous TNF-α and IL-6 are essential for IgE

production in atopic patients [25,26]. In addition, IgE promotes the
autocrine production of IL-6 in human lung mast cells [27]. Recently, a
study showed that IgE-secreting cells differentiation and IgE production
could be directly promoted by IL-17 [28]. We wondered that whether
TNF-α, IL-6 or IL-8 could be, just like IL-17, involved in the regulation of
IgE in psoriasis, so we measured the serum levels of TNF-α, IL-6 and IL-8
in patients with psoriasis and performed correlation analysis. Although
no significant correlation was found between IL-6 or IL-8 and IgE serum
levels, our study detected positive correlation between circulating TNF-α
levels and IgE serum levels in psoriasis.
There exist some limitations in this study. The current study is a
single center study and the sample size is relatively small, particular
the sample size of PsA. We only detected the total IgE levels in patients
with psoriasis, but did not measure the levels of the specific IgE levels to
common allergens.
In conclusion, our data showed that serum IgE level was highly
expressed in psoriasis, particularly in psoriatic erythroderma, indicating
that the high serum IgE concentration may be a common feature in
patients with psoriasis. The exact role that IgE plays in the pathogenesis
of psoriasis should be further studied. Correlation analysis showed that
serum IgE levels was positively associated with serum TNF-α. However,
whether there is a causal link between TNF-α and IgE and if so, their
relative roles in the causal relationship remain to be clarified.
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