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® Reham Abd El-Latif', ® Ghada F. Mohammed’, ® Fadia Attia?, ® Moustafa Eyada’

1Suez Canal University Faculty of Medicine, Department of Dermatology and Venereology, Ismailia, Egypt
2Suez Canal University Faculty of Medicine, Department of Clinical and Chemical Pathology, Ismailia, Egypt

ABSTRACT

Background: Alopecia areata (AA) is a common form of non-scarring hair loss. The eatio-pathogenesis AA is unknown. To assess serum level
of immunoglobulin E (IgE) and interleukin-4 (IL-4) and in patients with AA and its correlation to severity of the disease.

Materials and Methods: Fifty-seven patients with AA [38 (66.6%) females and 19 (33.3%) males]; and 17 normal volunteer enrolled in the
study. Serum level IgE and IL-4 assessed by enzyme-linked immunosorbent assay and severity of AA assessed with Severity of Alopecia Tool.

Results: The study included 57 patients with AA [38 (66.6%) females and 19 (33.3%) males]; among them, there were 28 patients (49.1%) with
LAA, 10 (17.5%) with AT, and 19 (33.4%) with AU. The difference of IgE and IL-4 levels between different age groups was statistically significant
among both cases and controls (p<0.05). The difference between IgE and IL-4 levels and severity of AA was statistically highly significant

(p=<0.05).

Conclusion: IgE and IL-4 levels are elevated in patients with AA. The elevation of IgE and IL-4 is positively correlated the increasing severity
of disease. This suggests a shift from a T-helper1 response in early AA to chronic Th2 immune profile.
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Introduction

Alopecia areata (AA) is an unpredictable, medical condition in
which there is nonscarring hair loss from some or all hair-bearing
areas of the body, usually from the scalp [1,2]. According to the
hair loss extension, AA classified into localized or patchy AA (LAA),
complete loss scalp hair or alopecia totalis, and total body hair
loss with alopecia universalis (AU) [3]. The pathogenesis is complex
and involve the interplay of multiple factors, as immunological,
environmental, psychological, and genetic factors; however, the
exact factors are unknown [4].

Role of cellular immunity and T-helper1 (Th1) cytokines as
interferon-y (IFN-y) and interleukin-2 (IL-2) in AA was reported [5],

humeral immunity and Th2 cytokines as (IL-4, IL-5 and 1L-13) are
also incriminated in the pathogenesis of AA [6,7]. IL-4 and IL-13
stimulate the transcription of IgE in B-cells through Ig constant
region genes [8,9]. Unfortunately, the mechanism in which 1L-4 and
IgE may interact in the pathogenesis of AA is unknown [6,10,11].

Therefore, the aim of this study was to assess serum IL-4 and IgE
levels of in Egyptian patients with different clinical forms of AA
without atopic background and healthy subjects. Also to investigate
the relation between these levels to the severity of AA using Severity
of Alopecia Tool (SALT).

This study conducted to assess the level of I1L-4 and IgE in patients
with AA and its correlation to severity of the disease.
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Materials and Methods

This pilot, parallel group and randomized controlled trial
conducted over 12 months. It received an approval from the
Institutional Research Review Board Ethical Committee of the Suez
Canal University, Faculty of Medicine, Ismailia, Egypt. It conducted
in accordance with the guidelines of the Helsinki Declaration
and performed after obtaining the informed consent from all
participants.

Inclusion criteria for this study included non-atopic AA with no
evidence of any systemic autoimmune diseases (as Hashimoto’s
thyroiditis) or dermatologic disease as (atopic dermatitis or vitiligo).
Exclusion criteria included pregnant women, lactating women, and
patients who were receiving treatment for AA, sessions of PUVA,
for at least six months before this study. Sixty-three patients were
eligible for participation, and 57 completed the study. Complete
medical history obtained from each patient, and underwent a
general physical examination, stool analysis to exclude parasitic
infestation, skin prick test to a panel of allergens, complete blood
count to determine the number of eosinophils, and assessment
of serum levels of anti-thyroid peroxidase antibodies in those
had clinically suggestion of Hashimoto’s thyroiditis. In addition
to clinical assessment of AA SALT, a formalized mathematical
approach for the determination of hair loss and hair regrowth.
Briefly, the % of scalp hair loss in each of the sides, back and top
of the scalp were determined independently, each was multiplied
by the % scalp covered in that area of the scalp and the products
of each section summed for a final total % hair loss designed as
SALT score [12].

Both patients and controls were subjected to determination of
serum IL-4 levels using enzyme-linked immunosorbent assay (ELISA)
technique and IgE levels using microparticle enzyme immunoassay
technique AviBion Human IL4 ELISA Kit. FINLAND for L4 and
Monobind Inc. USA for IgE. The assay performed blindly on coded
samples by a blinded investigator, after the collection of all samples
had been completed. In healthy, non-allergic adults, reference
range of IgE in children and adult was up to 60 IU/mL and less than
120 1U/mL respectively.

Statistical Analysis

Statistical analysis carried out using computer program Statistical
Package for the Social Science (SPSS) version 16 (SPSS; Inc., Chicago,
IL, USA). A probability value (p value) <0.05 considered statistically
significant. Qualitative data were analyzed using chi-square test
while quantitative data analyzed by Kruskal-Wallis and Mann-
Whitney test. Pearson correlation coefficient was for IgE and IL-4.
The probability of error at 0.05 considered significant, while at 0.01
is highly significant.

Results

The study included 57 patients with AA [38 (66.6%) females and
19 (33.3%) males]; among them, there were 28 patients (49.1%)
with LAA, 10 (17.5%) with AT, and 19 (33.4%) with AU. The mean
age of enrolled patients was 28+7.8 years, ranging from six to 47
years. The duration of AA ranged from two weeks to 13 years with a
mean of 21.4 months. There were 24 patients (42.1%) with positive
family history of AA. Thirty-seven patients (64.9%) showed a relation
between the onset of their disease and a preceding period of stress,
while 20 (35.1%) stated no relation to stress (Table 1). SALT score
according to patients showed in Table 2.

The difference of IgE and IL-4 levels between different age groups
was statistically significant among both cases and controls (p<0.05)
(Table 3). The difference between IgE and IL-4 levels and severity
of AA was statistically highly significant (Table 4). In addition, there
were strong significant positive correlation between these levels
and duration of disease and SALT score (severity of disease) (p value
<0.05), but not with age or gender (p value >0.05) (Table 5).

Discussion

Many mouse and human data revealed that the initiation phase of
AA is heavily Th1- based immune response, while the maintenance
of hair follicle destruction by cytotoxic cells is due to shift from Th1
response to more chronic Th-2 immune response [13]. Although

Table 1. Disease characteristics among cases

Age
Mean+SD 28+7.8
Range 6-47

Family history

Present n (%)
Absent n (%)

Duration in months

24 (42.1%)
33 (57.9%)

Mean£SD 21.4£38.5
Range 0.5-676
Major life events

Present n (%) 37 (64.9%)
Absent n (%) 20 (35.1%)

SD: Standard deviation

Table 2. Severity of Alopecia Tool score of study cases

Score No. %
S1(<25%) 15 26.3
S2 (25-49%) 8 14
S3 (50-74%) 7 123
S4 (75-99%) 8 14
S5 (100%) 19 334
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Table 3. IgE E and IL-4 levels among different age groups of study subjects

Number of patients IgE level IL-4 level

Age group Cases Controls Cases (n=57) Controls (n=17) Cases (n=57) Controls (n=17)
MeantSD MeanxSD MeanxSD MeanxSD

0-<15yrs 14 4 31.7+18.4 21.9+5.9 25.44+6.5 50.7£8.7
15-<30 yrs 18 5 103+23.6 13.7+8.4 55.1%+1.1 40+5.2
30-<45 yrs 11 4 125.9+28.8 18.5%3 48.8112.7 55.616.5
>45 yrs 14 4 69.8+32.8 1057 56.2+13.8 52+1.4
t test value 10.23# 6.65% 11.48# 3#
p value* 0.01* 0.08 0.02* 0.11
*Significant at p value <0.05
#Kruskal-Wallis test was used.
Yrs: Years, IgE: Immunoglobulin E, IL-4: Interleukin-4, SD: Standard deviation

Table 4. Comparison between IgE and IL-4 levels in different

clinical forms of alopecia areata using Kruskal-Wallis test

——
AU 164.41+31.45 57111211
AT 102.41£33.12 33.31£51.9
LAA 72.41£11.25 5.46123.3
Kruskal-Wallis 29.16 27.81

p value <0.01** <0.01**

AU: Alopecia universalis, AT: Alopecia totalis, IgE: Immunoglobulin E, IL-4:
Interleukin-4, SD: Standard deviation

Table 5. Correlation coefficients (r) of age, gender, disease

duration, and SALT score and with IgE and IL-4 levels

IgE I1L-4
Variable | correlation value Correlation value
coefficient (r#) p coefficient (r#) p
Age 0.34 0.052 0.30 0.08
Gender 0.25 0.06 0.13 0.47
Duration
of 1.16 0.04* 1.25 0.02*
disease
SALT 1.41 0.02% 1.42 0.01*
score
*Significant at p value <0.05.
#Spearman correlation was used.
SALT: Severity of Alopecia Tool, IgE: Immunoglobulin E, IL-4: Interleukin-4

increased levels of Th1 cytokines (IFN-y and IL-2) in lesional skin
have been reported [14]. Th2 immune response is incriminated also
in the eatio-pathogenesis of AA [11]. Cytokines derived from Th2-
cells (IL-4 and IL-13) can stimulate the transcription of IgE in B-cells
through Ig constant region genes [10].

In human B-cells, the induction of IgE synthesis requires three types
of signals. The first signal is delivered through the B-cell antigen
receptor. The second signal is provided primarily by cytokines derived
from Th2-cells, e.g. IL-4 and IL-13 that stimulate the transcription of
IgE through the Ig constant region genes. Finally, the third signal is
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provided via the interaction between the constitutively expressed
CD40 molecule on B-lymphocytes and (D154 (CD40 ligand), a
molecule expressed on T-lymphocytes following activation [9,10].
IL-4 and IL-13 induced STAT6 signaling has been shown to play an
important role in the differentiation of Th2-cells, B-cell induced
expression of 1g-G and IgE and the cell surface display of MHC class
[l 'and CD23 [15].

The present study designed to investigate the role of IL-4 and IgE in
the immuno-pathogenesis of AA and its correlation to its severity in
patients with AA after exclusion of those with possible atopic disease.
This in order to evaluate the role of immune signals to induce IgE;
in AA patients, irrespective of atopic immune mechanisms. This
study included 57 AA patients and other 17 healthy volunteers.

In 1977 O’'Loughlin et al. [16], pointed to the association of serum
IgE levels and AA. Later on, in 1986 Przyhilla et al. [17], found
elevated IgE in 19.7% in patients with AA. In the present study, the
IgE and IL-4 levels were significantly higher in cases versus controls.
Our result agreed with other studies [18,19,20,21,22]. On the other
hand, other studies disagree with ours and showed non-significant
difference [17,23,24,25].

Cytokines IL-4, 6, 7, 9, 13 enhance IgE production, but IFN-y and
[L-10 inhibit the production [26]. So, high IL-4 and IgE levels may
due to lower 1L-10 [14], IFN-y, and transforming growth factor-81
[11].

On the other hand, serum levels of IFN-y were significantly elevated
in patients with extensive AA [27]. This may reflect the state of
inflammation, especially in the extensive forms of the disease [28].
Therefore, the measurement of serum IFN-y could be a prognostic
indicator to predict AU.

Tumor necrosis factor-o (TNF-ar) is synthesized in epidermal
keratinocytes and is known to play a key role in the pathogenesis of
AA [29]. It is a very potent inhibitor of proliferation [30] and creates
a micro-environment rich in the Th2 cytokines, I1L-4 and IL-13,
enhancing IgE class switching [31].



J Turk Acad Dermatol 2021;15(1):14-18

El-Latif et al. IgE and IL-4 vr. SALT in AA

In addition, the sera of patients with AA contain extremely high
levels of B-cell activating factor (BAFF), which belongs to the TNF-a.
family [32]. BAFF is stimulated by IFN-y and increased in severe AA
[33,34].

Over expression of CD40 considered as another possible mechanism
of IgE elevation in patients with AA [35]. It is suggested that CD40
stimulation alone could enhance IL-4 and IgE production [36]. As
it present in the hair structures and dermal papilla of AA lesions
pointing to its role in serum IL-4 and IgE elevation in patients with
AA [37].

Regarding the relation of serum levels of both IL-4, IgE and the SALT
score (for assessment of AA severity) and types of AA, we found that
there was a strong positive correlation between each of 1L-4, IgE and
the severity of the disease assessed by SALT score. By comparing
these results with previous studies, it comes in agreement with Attia
et al. [19], 2010 as they found significant elevated serum IL-4 and
IgE in patients with AA, particularly AU, irrespective of the presence
of atopy. In contrast of our results, Teraki et al. [27], 1996 found
significant elevated serum levels of IL-1ac and IL-4 in patients
with the LAA, while there was significant elevated serum levels of
IFN-y and IL-2 in patients with extensive forms. Katagiri et al. [11],
2007, suggested the same result, who found that the levels of IFN-y
tended to increase while the levels of IL-4 tended to decrease in
severe cases of alopecia. This could be explained by the fact that
previous studies did not exclude patients with atopy and did not
relate cytokine profile to disease chronicity.

This study revealed that psychic trauma precedes the onset
of AA in 37 (64.9%). This coincided with Giileg et al. [38], 2004,
who reported that anxiety and depression play a major role in
the etiopathogenesis of AA, and stressful life events may act as a
trigger in the onset and/or exacerbation of the disease. Also the
same finding was found by Manolache and Benea [39], 2007 who
suggested that stress playes an important role in the onset and
aggravation of both vitiligo and AA, often with one stressful event
before disease onset.

The study showed a strong positive correlation between duration of
the disease and IL-4 and IgE level. This was in agreement with Attia
etal. [19], 2010 and Zuel Fakkar et al. [20], 2010 who found that the
longer the disease duration was the higher the level of IL-4 and IgE
was present.

Conclusion

Finally, IL-4 and IgE levels are elevated in patients with AA. Positive
correlation of this elevation to the increasing severity of disease,
suggests a shift from a Th1 response in early AA to a more chronic
Th2 immune profile, with secondary B-cell stimulation and possible
IgE class switching.
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