
J Compr Ped. 2017 May; 8(2):e59739.

Published online 2017 May 31.

doi: 10.5812/compreped.59739.

Research Article

The Serum Level of Leptin in Patients with Obesity: Asthmatic and

Non-Asthmatic Children

Maryam Alamzadeh,1 Zahra Chavoshzadeh,2 Mohammadreza Alaei,3 Mahboubeh Mansouri,4

Eznollah Azargashb,5 Maryam Boloursaz,6 and Sepideh Darougar6,*

1Mofid’s Children Hospital, Shahid Beheshti University of Medical Sciences, Tehran, Iran
2Pediatric Infectious Research Center, Mofid’s Children Hospital, Shahid Beheshti University of Medical Sciences, Tehran, Iran
3Pediatric Endocrinology and Metabolism, Mofid Children’s Hospital, Shahid Beheshti University of Medical Sciences, Tehran, Iran
4Department of Immunology and Allergy, Mofid’s Children Hospital, Shahid Beheshti University of Medical Sciences, Tehran, Iran
5Department of Community Medicine, Faculty of Medicine, Shahid Beheshti University of Medical Sciences, Tehran, Iran
6Pediatric Respiratory Diseases Research Center, National Research Institute of Tuberculosis and Lung Diseases (NRITLD), Shahid Beheshti University of Medical Sciences,
Tehran, Iran

*Corresponding author: Sepideh Darougar, Dr. Masih Daneshvari Hospital, Darabad Avenue, Shahid Bahonar Roundabout, Tehran, Iran. Tel: +98-9122881975, Fax:
+98-2126109490, E-mail: sepidehdarougar@yahoo.com

Received 2017 January 18; Revised 2017 February 19; Accepted 2017 February 20.

Abstract

Background: Leptin is a pro-inflammatory cytokine produced by adipose tissue. Considering the association between obesity and
asthma, the current study aimed at investigating if leptin was in the pathway of obesity-asthma relationship in children and if it
played a distinctive role in children with asthma and obesity versus the ones with obesity but without asthma.
Methods: The current case-control study was conducted on 23 children with asthma and obesity and 13 children with obesity but
without asthma (body mass index≥ 95%) aged 6 to 15 years from October 2011 to October 2012 in Mofid Children’s Hospital, Tehran,
Iran. Group 1 included 23 children with asthma and obesity with a mean BMI of 24.3 kg/m2, while group 2, included 13 cases with
obesity but without asthma and a mean BMI of 26.6 kg/m2. Both groups were evaluated for their serum leptin, triglyceride, choles-
terol, and IgE mean levels. The serum leptin levels were measured by the enzyme-linked immunosorbent assay (ELISA) technique.
The results were analyzed with SPSS version 19. The Mann-Whitney test was employed to compare the results.
Results: The mean serum leptin level in the children with asthma and obesity was 2.19 ng/mL and in the ones with obesity but
without asthma was 2.85 ng/mL (P = 0.006). The mean serum triglyceride and cholesterol levels in the group 1 were 175.4 mg/dL and
189 mg/dL, respectively, while in the group 2 were 175.4 mg/dL and 226.2 mg/dL, respectively. A significant difference was observed
in serum leptin levels between the children in groups 1 and 2 (P = 0.006), but surprisingly the increased leptin was detected in the
group 2 subjects.
Conclusions: The current study findings indicated that serum levels of leptin were significantly higher in the cases with obesity
but without asthma. Therefore, other cytokines appeared to play a role in the children with asthma and obesity.
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1. Background

There was a parallel increase in emerging obesity and
development of asthma during the past decades (1). An as-
sociation between obesity and asthma was shown in sev-
eral studies (2), but the underlying mechanisms are not
yet established. However, several mechanisms were postu-
lated previously. It is proposed that genetic and environ-
mental factors may increase the risk of obesity and asthma,
concurrently (3). Furthermore, obesity may increase the
risk of sleep-disordered breathing and gastroesophageal
reflux disorder (4) both associated with an increased risk
of asthma (5). In addition, obesity influences mechanical
factors such as lung volume and airway diameter by re-
ducing them, thereby, inducing asthma development (6).
One of the most recent hypothesis regarding the devel-

opment of asthma in patients with obesity considers cy-
tokines, chemokines, acute phase proteins and energy reg-
ulating hormones including serum leptin (7). These medi-
ators are produced by adipocytes. Leptin is a protein syn-
thesized through the expression of obesity gene acting as
an energy regulating hormone derived from adipose tis-
sues (3).

Many effects are attributed to leptin. Circulating leptin
is positively correlated with body fat mass. Among other
functions considered for leptin, primary effects on energy
regulation by inhibiting food intake and increased energy
expenditure are the important factors regarding obesity.
Pro-inflammatory properties were also identified by the
stimulation of tumor necrosis factor (TNF)-α and inter-
leukin (IL)-6 from the adipose tissue (8). It is observed that
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leptin promotes Th1 immune responses with increased
production of IFN-Y (3). TNF-α and IFN-Y are the mediators
associated with airway hyper-responsiveness in asthma. IL-
6 plays a role in the expansion of Th2 and Th17 cells, and
therefore, has a pro-inflammatory effect in asthma (9). De-
spite all inconsistencies, the relationship between obesity
and occurrence of asthma in children and adults is demon-
strated in several studies. Leptin is proposed as an obesity
gene product with a role in asthma-obesity relationship
(3).

The current study aimed at evaluating the role of leptin
in obesity-related asthma in pediatric age groups. The cur-
rent study addressed the role of leptin, by comparing the
serum leptin level in children with obesity with/without
asthma.

2. Methods

The current case-control study was funded by the infec-
tious research center of Mofid university hospital, at out-
patient clinics of asthma and endocrine diseases, affiliated
to Shahid Beheshti University of Medical Sciences, Tehran,
Iran, from October 2011 to October 2012.

The study included 36 subjects referred to endocrine
clinic for obesity and were classified into 2 groups of chil-
dren with obesity with and without asthma according to
GINA 2011 (10). Group 1 included 23 cases with obesity and
asthma (cases) with a mean body mass index (BMI) of 24.3
kg/m2, and group 2 included 13 children with obesity (con-
trols) and a mean BMI of 26.6 kg/m2, apparently healthy
without a diagnosis of any disorders including asthma.
Both groups were evaluated for their serum leptin, triglyc-
eride, and cholesterol. Serum IgE level was measured only
in the group 1 cases. Obesity or increased adiposity was de-
fined using BMI.

BMI was calculated as weight (kg) divided by height
(m) squared. According to this calculation, children > 2
years old, with a BMI ≥ 95th percentile met the criterion
for obesity and those with a BMI between the 85th and 95th
percentiles fell in the overweight range (11). BMI-for-age
profiles for males and females were developed by the na-
tional center for health statistics in collaboration with the
national center for chronic disease prevention and health
promotion (2000), www.cdc.gov/growthcharts. Inclusion
criteria were the patients with asthma (according to GINA
2011 criteria) (10), aged 6 to 15 years, for at least 3 months
well-controlled on inhaled corticosteroids with a BMI of
95th percentile or greater. Well-controlled asthma was
considered as an inclusion criteria for the patients to mini-
mize the possible confounding effects. Therefore, patients
with asthma receiving systemic steroids in the preceding

4 weeks were excluded from the study. Serum leptin does
not seem to be affected by inhaled corticosteroids (12, 13).

Individuals with known infectious, cardiovascular,
rheumatic, malignancy, liver, and kidney disorders were
excluded from the study.

All patients were subjected to:
1) Full medical history including breathlessness, chest

tightness, wheezing and cough, family history of asthma
or atopic diseases, and comorbid disorders.

2) Complete physical examination including general
examination and also chest examination. Their weight
and height were measured in kilogram and meters, respec-
tively, and then, BMI was calculated accordingly.

3) Full conventional laboratory investigations (includ-
ing complete blood test (CBC), IgE, triglyceride, and choles-
terol). Serum concentrations of total cholesterol and
triglycerides were measured by enzymatic calorimetric
methods (Pars Azmoon kits, Iran). Serum IgE level was as-
sessed by the enzyme-linked immunosorbent assay (ELISA)
technique.

4) Two phase spirometry (FEV1/FVC ratio < 0.75 - 0.8 in
addition to the degree of reversibility to bronchodilators)
when possible, according to age.

5) Measurement of serum leptin level. Fasting ve-
nous samples were collected at 8:00 AM. After centrifug-
ing at 4°C, measurement of serum leptin was done for both
groups of individuals (cases and controls) by ELISA (Medi-
agnost, Human Leptin, Germany) based on the manufac-
turer’s guidelines.

An informed consent was taken from the subjects’
caregivers before enrolling the children in the study.
Therefore, all the cases and also the controls participated
in the current study with their parents’ decision. All of the
participants received their test results. During the study,
nobody received additional therapies, and nobody was de-
prived from the necessary therapies.

2.1. Statistical Analysis

Numerical variables were expressed as mean ± stan-
dard variable (SD). Numerical parameters with abnormal
distribution (serum leptin and IgE levels) were reported as
medians. The analysis was evaluated by the Mann-Whitney
test. Statistical analysis was performed with the SPSS ver-
sion 19 for windows. P value < 0.05 was considered signifi-
cant.

3. Results

Demographic and laboratory data obtained from the 2
groups are demonstrated in Tables 1 and 2.
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Table 1. Descriptive Statistics in the Subjects with Obesity and Without Asthma

N Minimum Maximum Mean Std. Deviation

Age (year) 13 6 13 9.23 2.279

Weight (kg) 13 31 85 49.92 19.268

Height (cm) 13 114 158 134.62 13.973

BMI (kg/m2) 13 21.0 34.9 26.562 4.7243

BMI percentile 13 99.2 99.9 99.669 0.3038

Leptin level (ng/mL) 13 2.136 3.327 2.85069 0.398916

Triglyceride (mg/dL) 13 100 250 175.46 43.906

Cholesterol (mg/dL) 13 154 320 226.23 62.250

Valid N (listwise) 13

Table 2. Descriptive Statistics in the Study Subjects With Obesity Asthma

N Minimum Maximum Mean Std. Deviation

Age (year) 23 6 15 8.52 2.626

Weight (kg) 23 30 77 45.48 13.460

Height (cm) 23 116 160 135.39 11.512

BMI (kg/m2) 23 19.2 32.3 24.300 3.6643

BMI percentile 23 96.8 99.9 99.452 0.8062

Leptin level (ng/mL) 23 0.709 3.254 2.18757 0.768159

Triglyceride (mg/dL) 23 61 343 175.39 67.212

Cholesterol (mg/dL) 23 148 244 189.78 24.045

IgE level (IU/L) 23 11 126 47.91 38.181

Valid N (leastwise) 23

Nine of the total studied population was female and
the remaining 27 were male. Among the subjects partici-
pated in the study, 4 females and 19 males had asthma. The
mean serum leptin level in the group 1 was 2.19 ng/mL ver-
sus 2.85 ng/mL in the group 2.

The current study compared serum cholesterol and
triglycerides in the subjects with obesity and asthma and
the ones with obesity but without asthma; no significant
difference was observed between the 2 studied parame-
ters in the study groups (P > 0.05). However, a significant
difference was observed in serum leptin levels between
the children with obesity with and without asthma (P =
0.006) (Table 3), but surprisingly the increased leptin was
detected in the group 2 cases with a slightly higher mean
BMI (Figure 1).

4. Discussion

The current study investigated the role of leptin in the
development of asthma in children with obesity. Obesity is

increasingly accounted as a risk factor for asthma (14, 15). It
seems that the association between obesity and asthma is
complex and multifaceted and is likely explained by many
mechanisms. Recently, a distinctive role is suggested for
leptin in the prognosis of asthma in patients with obesity
and also a link between leptin and asthma is suggested by
some studies (3, 16, 17).

The role of adipose tissue in the development or wors-
ening of asthma among individuals with obesity is the sub-
ject of multiple recent reviews. Adipose tissue is an active
endocrine organ, producing energy regulating hormones
such as leptin. In obesity, serum concentrations of leptin
increases and the adipose tissue of individuals with obesity
is infiltrated with activated macrophages. It is suggested
that during the development of obesity, hypertrophy of
the adipose tissue results in local tissue hypoxia, adipocyte
necrosis, and macrophage recruitment. These factors, in
association with each other, lead to toll-like receptor sig-
naling via fatty acids, and subsequently, result in the gen-
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Table 3. PValue for BMI, Leptin, Triglyceride and Cholesterol obtained by Mann-Whitney Test

BMI Leptin Level TG Cholesterol

Mann-whitney U 102.500 68.500 144.500 103.500

Wilcoxon W 378.500 344.500 420.500 379.500

Z -1.548 -2.668 -0.165 -1.516

Asymp. Sig. (2-tailed) 0.122 0.008 0.869 0.130

Exact Sig. (1-tailed Sig.) 0.123 0.006 0.871 0.131
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Figure 1. A Comparison of Serum Leptin Levels Between the Children with Obesity
and Asthma and Their Counterparts with Obesity Without Asthma

eration and release of a variety of pro-inflammatory cy-
tokines, chemokines, acute phase reactants, and leptin.

Leptin is a 16-kD protein derived from the obese gene
and is expressed predominantly in adipocytes (16). It is
considered that many factors affecting the serum leptin
level including gender, age, puberty, BMI, breast feeding,
and steroid therapy (12, 18, 19). The possible role of leptin in
airway inflammation was studied in animal models. Shore
demonstrated that administration of exogenous leptin to
the leptin-deficient mice augmented the pulmonary in-
flammation (20), but this association was unlikely due to
a direct effect of leptin as a pro-inflammatory cytokine
on airway smooth muscle (21). However, the exact rela-
tionship between leptin and asthma is still unknown in
children and adults. Various results from different stud-
ies, sometimes in great conflict with each other, were re-
ported. One of these studies, performed by Sutherland et
al., demonstrated that leptin was unlikely to mediate the

association between asthma and obesity (22).
It is known well that obesity has complex influences

on allergic inflammation and is likely an important mod-
ifier of the pathogenesis of airway disease in asthma (17).
Conversely, Dixon suggested that although the individuals
with obesity and asthma may have signs of Th2-mediated
inflammation, adipokine derangements in obesity are as-
sociated with Th1 rather than Th2 bias (23).

In an animal model experiment, allergen sensitized
and challenged mice that underwent continuous infusion
of leptin. Leptin had no effect on airway responsiveness in
unchallenged mice, but increased allergen induced airway
hyper-responsiveness. Data on inflammatory outcomes in
human studies are very limited. Since there are no inter-
ventional studies on this association, the causation of this
association cannot be definitely established.

The current study found no evidence of an association
between serum leptin levels and obesity-related asthma.
In fact, serum leptin level was even higher in group 2
cases. Lacking any associations between serum leptin and
asthma were previously demonstrated by Sutherland et al.,
in a population-based birth cohort of approximately 1000
young adult (22), and by Jartti et al. (24), in a large sequen-
tial, cross sectional study set within an established Finnish
cohort. Another small clinic-based, case-control study by
Holguin et al., showed no associations between serum lep-
tin and lung inflammatory biomarkers in 48 studied sub-
jects, of whom 44% had asthma and 56% were healthy con-
trols. Among subjects with asthma in their study, 66% had
obesity, 10% overweight, and 24% lean. Kim et al., did not
find a link between leptin and asthma in children (25).
Among individuals with atopic asthma, transient provoca-
tions from an inhalational allergen challenge did not affect
serum leptin concentrations (26). In a cross sectional study
by Guler et al., higher leptin levels were found in the chil-
dren with asthma, compared with their counterparts with-
out asthma, but the adjustment for serum leptin levels did
not affect the association between BMI and asthma, im-
plying that the relationship between obesity and asthma
was not mediated via leptin (27). The current study inter-
estingly found out that serum leptin concentration was
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even significantly lower in the group 1 than the group 2
and the observed difference in leptin values had no clini-
cal relevance. The current study results were against the
conclusion that leptin appears to be an intermediary fac-
tor to explain the obesity-asthma association. The evidence
for any possible link between leptin and obesity-associated
asthma in the current study was weak and not convincing.
However, it is believed that the small size of the popula-
tion in the current study was its major limitation. Based on
the fact that asthma is actually a syndrome with different
pathological pathways leading to similar clinical presenta-
tions, the significance of patient-related contributing fac-
tors such as age, gender, fat distribution in the body, atopy,
and comorbidities are highlighted, which their detailed ef-
fects cannot be overlooked. As a matter of fact, the current
study suggested that while the causal pathway remains
unknown, other metabolic pathways, mechanical factors,
and also other cytokines rather than leptin alone may con-
tribute to the obesity-asthma association.

4.1. Conclusion

The current study did not support a significant role for
leptin in the development of obesity-associated asthma. It
seems that the effect of BMI on asthma is not mediated by
leptin pathway alone, but also involves other mechanistic
and pathophysiologic pathways. Indeed, other contribu-
tory effects should not be overlooked.
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