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Abstract
Background: Atopic dermatitis (AD) is a chronic inflammatory skin condition. The pathogenesis of AD is still not
fully understood. The association between obesity and AD suggests a potential role for adipocytes hormones,
mainly leptin, which had variable immunological functions.
Objective: The aim of the present study was to assess serum leptin concentrations in children with AD and to
evaluate the relationship between serum leptin levels and various demographic and clinical parameters.
Material and Methods: A case control study included 90 school age children (54 cases and 36 controls)
conducted at Al-Azhar University Hospital (New Damietta), from January 2016 to April 2017. The diagnosis of AD
was based on ISAAC questionnaire. Enrolled children completed scoring of severity of AD (SCORAD), blood tests
for total IgE, eosinophil counts. Serum leptin was measured by ELIZA.
Results: There was no significant difference between cases and controls as regard age, sex and BMI. Serum
leptin was significantly (P=0.015) higher among patients than healthy control. This difference was apparent between
both boys (P=0.043) and girls (P=0.026). In addition, serum leptin was significantly higher among atopic girls
(P=0.017) than boys. Regarding type of AD, there was no significant difference between patients with intrinsic AD
and patients with extrinsic AD considering variable clinical parameters. Serum leptin was higher among intrinsic AD
patients but it was not significant (P=0.062). Correlation analysis revealed significant negative correlation between
leptin and total IgE (P=0.004). Also, non-significant negative correlation between serum leptin level and SCORAD
value (P=0.062).
Conclusion: There was significant association between serum leptin levels and atopic dermatitis, which was
apparent among both atopic boys and girls. However, serum leptin was significantly higher among atopic girls than
boys. Thus, leptin might play a role in the pathogenesis of AD. The tendency of leptin to increase among girls and
with intrinsic AD suggests complex pathological mechanisms.
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Introduction
Atopic dermatitis (AD), also recognized as eczema, is a condition
characterized by chronic relapsing skin inflammation that is often
associated with other allergic conditions, such as asthma, rhinitis, and
food allergy [1-3]. In recent years, there is evident increase in the
worldwide prevalence of AD. Furthermore, figures from the
developing world indicate that the prevalence is increasing, approaches
that of wealthier countries where AD affects over 20% of children [4,5].
The pathogenesis of atopic dermatitis is not fully understood; the
immune response observed during the course of AD is characterized
by a biphasic inflammation. A Th2- based immune response (IL-4,
IL-13, TSLP and eosinophils) is predominant in the initial and acute
phase of AD, while in chronic AD skin lesions, a Th1/Th0 dominance
has been described [6,7]. It has been suggested that a barrier
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disruption may initiate a "type 2 immune response" characterized by
interleukins production including (IL)-4 and IL-13 [8,9]. A cascade of
inflammation occurs upon exposure to allergens resulting in dendritic
cell maturation and differentiation and eventually a type 2 T-helper
lymphocyte (Th2)-mediated inflammation [10].
Leptin is one of the most important hormones secreted by adipose
tissue [11]. It circulates primarily at levels proportional to the amount
of adipose tissue, signaling long-term energy storage, and secondarily
at levels modified by acute changes in caloric intake. Altogether, leptin
appears to generally regulate energy homeostasis, decreasing energy
intake and increasing energy expenditure [12].
In addition to its role in metabolism, leptin has numerous
proinflammatory effects on the immune system, including
proliferation and activation of circulating monocytes [13] and CD41
and CD81 T cells, polarization of T cells toward a TH1 response, [14]
development and activation of natural killer cells [15], promotion of
neutrophil chemotaxis, and upregulation of numerous cytokines,
including TNF-a, IL-6,12 IFN-γ, and IL-2 [16].
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The prevalence of atopic dermatitis and obesity has been increasing
considerably all over the world. Leptin is secreted by adipocytes, and
have been suggested to be immunologically active [17]. Therefore, we
conducted this study to evaluate the extent of contribution of leptin to
the occurrence and severity of atopic dermatitis, which might assists in
the development of new targeting therapies that reduce the burden of
the disease.
The role of leptin in the pathogenesis of AD has not been well
understood yet. Thus, the aim of this work is to assess serum leptin
concentrations in children with AD and to evaluate the relationship
between serum leptin levels and various demographic and clinical
parameters.

Materials and Methods
A case control study included 90 school age children (54 cases and
36 controls) recruited from Pediatrics and dermatology outpatient
clinics of Al-Azhar University Hospital (New Damietta), during the
period from January 2016 to April 2017. The diagnosis of AD was
based on the presence of AD symptoms, estimated by the International
Study of Asthma and Allergies in Childhood (ISAAC) questionnaire
[18]. Parental questioning by means of a standardized questionnaire
based on the ISAAC was performed.
The severity of AD was assessed according to the Severity scoring of
atopic dermatitis (SCORAD) index [19]. The studied subjects were
divided according to the severity of the disease into: mild-to-moderate
AD subjects (SCORAD < 40); and severe AD subjects (SCORAD ≥40).
Exclusion criteria included immune disorders, infection, or
endocrine disease
The study was approved by the local ethical committee. Written
informed consent was obtained from parents.
The following data were collected: age, gender, age of onset of the
disease, family history of AD and the presence of other allergic
conditions (asthma, eye allergies and food allergy) in the child. Body
mass index (BMI) was calculated by dividing the weight in kg by the
square height in meters.

Laboratory methods
Blood samples were withdrawn from all patients and controls under
complete aseptic conditions tubes. All specimens were centrifuged at
4000 rpm within 2 hour of collection and serum stored at -20°C until
analysis. After preparation of serum, Blood samples were centrifuged
and aliquoted, and frozen at −80°C until analysis.
A complete blood picture by using a Coulter counter (T660;
Beckman Coulter, Brea, CA) with differential count was done accurate
detection of eosinophilic count.
Total serum IgE levels were measured by using IgE Accubind
enzyme-linked immunosorbent assay (Monobind, Inc., Lake Forest,
CA) according to the manufacturer’s instructions. This procedure has a
sensitivity of 1 IU/mL. Intrinsic (non-atopic) AD was defined by low
total serum IgE levels (≤150 kU/L), and extrinsic (atopic) AD was
defined by high total serum IgE levels (>150 kU/L) [20].
Serum leptin was measured with (ELIZA) method using DRG
(DRG Instruments GmbH, Marburg, Germany) kits.
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Statistical analysis
Data were analyzed using the SPSS version 19.0 (SPSS Inc., Chicago,
IL, USA). Quantitative data were expressed as the mean ± standard
deviation (SD). For comparisons of data, the Student’s t test or MannWhitney test were used to compare between two variables. Qualitative
data were presented as relative frequency and percent distribution. For
comparison between groups, Chi square test was used. Pearson
correlation coefficient was performed to correlate different variables.
For all tests, significance was considered if P <0.05.

Results
General characters of cases and controls are shown in Table 1. There
was no significant difference as regard age, sex, BMI and BMI
percentiles. A significant difference (P=0.015) was observed in the
mean levels of serum leptin between patients and healthy children in
spite of a similar BMI in both groups. This significant difference was
also apparent between both boys (P=0.043) and girls (P=0.026). Table
2 demonstrates clinical and laboratory characteristics of atopic boys
and girls. No significant sex difference was detected as regard all
variables; however, serum leptin levels was significantly higher among
atopic girls (P=0.017). Regarding type of AD, there was no significant
difference between patients with intrinsic AD and patients with
extrinsic AD considering variable clinical parameters.
Serum leptin was higher among intrinsic AD patients but it was not
significant (P=0.062) as shown in Table 3. Correlation analysis revealed
significant negative correlation between leptin and total IgE (P=0.004).
Also, non-significant negative correlation between serum leptin level
and SCORAD value (P=0.062) as in Table 4 and Figure 1.
Variable

Patients (n=54)

Control (n=36)

P value

Age (years)

9.66 ± 1.67

9.11 ± 1.8

0.17

Boys

29 (54%)

20 (55%)

0.86

Girls

25 (46%)

16 (45%)

Boys

18.95 ± 2.62

17.96 ± 2.61

0.26

Girls

19.62 ± 3.43

19.33 ± 2.84

0.9

Total

19.26 ± 3

18.57 ± 2.77

0.12

Boys

64.31 ± 18.84

53.5 ± 23.68

0.089

Girls

62.4 ± 25.17

64.7 ± 22.1

0.86

Total

63.43 ± 21.8

58.47 ± 23.35

0.14

Eosinophilic count

502.46 ± 170.8

101.7 ± 64.28

<0.001*

IgE (IU/ml)

194.7 ± 78.11

22.19 ± 9.54

<0.001*

Boys

6.3 (3.9-8.75)

5.32 (3.4-6.22)

0.043*

Girls

8.8 (5.8-10.7)

7.1 (4.35-7.95)

0.026*

Total

7.31 ± 2.98

5.62 ± 2.33

0.005*

Sex

BMI (Kg/m2)

BMI percentile

Leptin (ng/ml)
*Significant

Table 1: comparison of clinical and laboratory characteristics between
cases and controls.
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Boys (n=29)

Girls (n=25)

P

Age (years)

9.48 ± 1.62

9.86 ± 1.73

0.338

Duration of disease (years)

6.17 ± 1.89

5.4 ± 1.97

0.15

BMI percentile

64.3 ± 18.8

62.4 ± 25.2

0.95

Family history

13 (45%)

10 (40%)

0.72

Asthma

11 (38%)

12 (48%)

0.45

Rhino- conjunctivitis

5 (17%)

5 (20%)

0.79

Food allergy

4 (14%)

5 (20%)

0.72

SCORAD

31.97 ± 14.79

28.76 ± 18.67

0.29

Mild to moderate

20 (69%)

18 (72%)

Severe

9 (31%)

7 (28%)

Intrinsic (non-atopic)

7 (24%)

7 (28%)

Extrinsic (atopic)

22 (76%)

18 (72%)

0.74

Eosinophilic count

509 ± 172

494 ± 172

0.716

IgE (IU/ml)

213 ± 74

174 ± 79

0.142

Leptin (ng/ml)

6.33 ± 2.47

8.43 ± 3.18

0.017*

Other allergies

Disease severity

0.81

Type of AD

*Significant

Table 2: comparison of clinical and laboratory characteristics in relation to patients' gender.
Intrinsic (non-atopic, n=14)

Extrinsic (atopic; n=40)

P

Age (years)

9.75 ± 1.69

9.62 ± 1.68

0.757

Duration of disease (years)

5.54 ± 1.8

5.91 ± 2

0.486

BMI percentile

59.64 ± 26.19

64.75 ± 20.25

0.634

SCORAD

26.36 ± 16.18

31.93 ± 16.73

0.319

Mild to moderate

11 (78%)

27 (68%)

Severe

3 (22%)

13 (32%)

0.51

Leptin (ng/ml)

8.81 ± 3.15

6.77 ± 2.8

0.062

Disease severity

*Significant

Table 3: comparison of clinical and laboratory characteristics in relation to type of atopic dermatitis.
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In the present study, serum leptin was significantly elevated among
cases than healthy controls. Previous studies involved healthy controls
are very scarce and yielded conflicting results. Early report by Kimata
[28] has demonstrated that serum leptin levels were significantly
elevated in patients with IgE-associated atopic eczema/dermatitis
syndrome (AEDS), and the elevation was further augmented in
patients with IgE-associated AEDS with fatty liver. In contrast, Nagel et
al. [29] found no statistically significant associations were found
between high leptin levels and lifetime prevalence of eczema and
symptoms of atopic dermatitis; however, in their study, prevalence of
atopic dermatitis were somewhat increased in children with high leptin
levels.

Figure 1: Correlation between SCORAD value and serum Leptin.

Parameter

SCORAD

Leptin

r

P

r

P

Age

-0.129

0.35

-0.03

0.83

BMI

-0.142

0.305

0.318

0.019*

BMI percentile

-0.048

0.72

0.229

0.096

Diseases duration

-0.087

0.53

-0.26

0.054

Eosinophilic count

0.093

0.503

-0.22

0.104

IgE

0.126

0.362

-0.389

0.004*

Leptin

-0.264

0.054

*Significant

Table 4: Correlation between SCORAD value and serum leptin with
clinical parameters.

Discussion
Atopic dermatitis is one of the most common chronic inflammatory
skin diseases [21]. It usually begins in childhood, has a significant
impact on patients’ quality of life, and results in considerable
healthcare costs [8]. Available treatment for AD, especially moderate to
severe cases, are generally lacking efficacy and had many side effects
[22]. However, over the last decade, considerable advances in the
understanding of the pathogenesis of atopic dermatitis have paved the
way for a number of new treatments [23]. Most notable are the drugs
that target the Th2-polarized immune system, which is thought to play
a key role in many of the signs and symptoms characteristic of this
disease [24-27].
Because leptin had variable effects related to immune functions, it
was necessary to investigate its role among a sample of school children
with atopic dermatitis.
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The link between leptin and allergic diseases was suggested because
of the frequent association between these diseases and obesity. Three
studies, including a UK cohort study and a substantial worldwide
series of cross-sectional surveys based on the ISAAC Phase Three data
set, found an association with obesity, while no association was
detected in a number of other cross-sectional studies [30-35]. It
remains unclear whether the positive associations seen are causal, for
instance due to inflammation mediated by adipokines such as leptin,
or related to dietary factors, which could facilitate AD through
oxidative stress pathways are related to increased obesity and AD [4].
It had been suggested that the adipose tissue in obese individuals
leads to a systemic inflammatory state producing changes in the serum
levels of cytokines, chemokines, and adipokines. Among adipokines,
serum leptin is a proinflammatory that affects both innate and
adpative immune responses and serum adiponectin has important
anti-inflammatory effects in obesity. Adipokines have been reported to
be associated with allergic diseases such as asthma, AD, and allergic
rhinitis [36,37]. In asthma, increased airway hyperresponsiveness
induced by high leptin levels and low adiponectin levels is considered
one of the mechanisms of association between obesity and asthma
[38].
Serum leptin was significantly elevated among both boys and girls
with AD; however, it was significantly higher among atopic girls than
atopic boys. These results are consistent with the study of Korean
elementary school children by Seo et al. [39]. Thus, the role of leptin in
the contribution of atopic dermatitis does not seem to have sex-specific
distribution.
In this study, we demonstrated that leptin levels were elevated in
children with non-atopic AD compared to those subjects with atopic
AD and it is inversely correlated with the severity of AD. Similar
results obtained by Seo, et al. [39]. In contrast, Han et al. [40] couldn't
find such association.
Although the distinction between intrinsic and extrinsic AD based
on the presence ("extrinsic") or absence ("intrinsic") of increased IgE
and atopic disease is widely used, it remains controversial [41]. Thus,
the presence of significant negative correlation between leptin and
total IgE is suggestive of the potential link among non-IgE AD and
leptin-induced inflammation.
In contrast to the negative correlation between leptin and IgE
among patients with AD in our study, early reports have found positive
correlations between serum leptin levels and immunoglobulin (Ig) E
levels, particularly among asthmatic boys [42,43].
Recent studies demonstrated that obese asthmatic children had
greater Th1 polarization than non-obese children [44,45]. Since
chronic AD is higher in Th1 inflammatory disorder, no association
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between leptin and atopic sensitization recommends that the
underlying biological pathway may entail non-IgE-mediated
inflammatory mechanisms [46].
The study has some limitations. There was no enough number of
obese children to reach statistical significance; so, we did not introduce
appropriate data regarding the relation between obesity-related AD
and leptin. It has been demonstrated that prolonged obesity in early
childhood is associated with the increased odds of AD and the severity
of AD. The results of our study revealed that high levels of leptin in AD
may contribute to the pathogenesis of non-IgE mediated allergic
inflammation, but may not be related to obesity. Additional studies
should be carried out to clarify the mechanisms of association between
leptin, obesity, and AD in children.

12.
13.
14.
15.

16.

In summary, leptin might have a role in the pathogenesis of AD,
especially intrinsic type, through complex pathological mechanisms.

17.

Conclusion

18.

The present study suggested that leptin may have a significant role
in the pathogenesis of atopic dermatitis away from the presence of
obesity. The role of leptin was significant both among boys and girls. In
addition, there was significant negative correlation between leptin and
IgE level, which means that leptin is mainly involved in the
development of intrinsic atopic dermatitis. These findings demonstrate
the effects of an adipocyte hormone on the immune mechanisms of
atopic dermatitis and propose that diverse pathological mechanisms
are involved. Further large studies are needed including animal models
to introduce new targeting therapies that reduce the burden of the
disease.
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