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Abstract: Asthma is a chronic condition involving the respiratory system. The aim of this work is to

investigate serum leptin level in asthmatic children and to evaluate the relationship between concentration

of serum leptin and some parameters of atopy and asthma. This cross section study was conducted at the

outpatient pulmonology clinic, department of pediatric, Cairo University. It included forty children with

mild and moderate persistent asthma, twenty two of them were boys and 20 healthy children as control

group. We excluded from the study children who receive steroid treatment and who had peak expiratory

flow rate more than 90%. Detailed history was taken and full clinical examination was performed,

pulmonary function test was done by peak expiratory flow rate test. Complete blood picture and serum

immunoglobulin E were done to all asthmatic children. In addition serum leptin concentration was assessed

to all asthmatic and control groups. Our results revealed that the mean serum leptin was significantly

higher in asthmatics than controls. The mean serum leptin ± standard deviation in asthmatic patients was

2.7 ± 0.86 ng/ml while it was 1.65 ± 0.5 ng/ml in control group (p=0.04). The median of serum leptin

level was significantly higher in asthmatic patients who didn't receive exclusive breast feeding when

compared to those who received exclusive breast feeding (p=0.001). Median serum leptin level was higher

in patients with atopic than patients with non atopic asthma (p=0.0058). Patients with moderate asthma

had higher leptin levels than those with mild asthma (p= 0.0001). Also concentration of leptin was higher

in the presence of eosinophilia than with normal eosinophilic count (p=0.0014). As regard to the

correlations between serum leptin level and some parameters in asthmatic children, significant positive

correlation was identified between leptin levels and body mass index (r=0.582 and p=0.01). Also

significant positive correlation was found between log of leptin and immunoglobulin E levels in total

asthmatic patients (r=0.509 and p= 0.015). Whereas significant negative correlation was detected between

log of leptin and peak expiratory flow rate results (r = -0.709). Our study showed that serum leptin was

the most predictive factor of asthma (p=0.03, odd ratio = 1.895 and 95% confidence index (CI) =1.009-

3.351) when compared to age, gender and body mass index. So we recommended more researches to

identify the role of leptin in other inflammatory and allergic diseases.
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INTRODUCTION

Asthma is a chronic condition involving the

respiratory system . The airways of asthmatics are[1]

"hypersensitive" to certain triggers, also known as

stimuli such as environmental stimulant allergen,

tobacco smoke, cold or warm air, perfume, pet dander,

moist air, exercise, exertion and emotional stress . In[2]

children, the most common triggers are viral illnesses

such as those that cause common cold . In response to[3]

exposure to these triggers, the bronchi (large airways)

contract into spasm “an asthma attack”. Inflammation

soon follows, leading to a further narrowing of the

airways and excessive mucus production; which leads

to coughing and other breathing difficulties .[2]

Evidences suggested that obesity may contribute to or

even cause asthma, asthma prevalence increased in

obese persons. Obese patients with severe asthma

account for 75% of emergency departments visits for

asthma, on the other hand when asthmatic obese

patients lose weight, there is a decrease in asthma

symptoms and severity .[4]

Leptin (from the Greek for thin) was the name

proposed by Halaas et al.,  for the fat-regulating[5]

hormone. LEP is the preferred gene symbol. Leptin

plays a critical role in the regulation of body weight .[6]

In addition it has a variety of other functions, including

the regulation of haematopoiesis, angiogenesis, wound

healing and the immune and inflammatory response .[6]

The aim of this work is to investigate serum leptin

level in asthmatic children and to evaluate the

relationship between concentration of serum leptin and

some parameters of atopy and asthma.
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MATERIALS AND METHODS

M aterials and Controls: This cross section study was

conducted at the outpatient pulmonology clinic,

department of pediatric, Cairo University, Egypt. It

included forty children with mild and moderate

persistent asthma. Twenty two of them were males and

eighteen were females. The patients were diagnosed

according to Global Strategy for Asthma Management

and Prevention Classification . In addition to 20[7]

healthy children as control group.

Exclusion Criteria:

1- Children who receive treatment with steroid either

by inhalation or systemic.

2- Children with systemic diseases.

3- Peak expiratory flow rate more than 90%

Inclusion Criteria:

1- Children with mild and moderate persistent asthma.

2 Asthmatic children who not receive steroid

treatment 

Methods:

• Detailed history was taken and full clinical

examination was performed.

• Anthropometric measurements were assessed: The

heights were measured at the study center by the

same examiner by using a wall-mounted Harperder

stadiometer (Haltain Limited. Crymych. Dyfeed.

United Kingdom). Weight was determined in low

clothes by using calibrated electronic scale (Seca.

Hamburg. Germany) Body mass index (BMI) was

calculated as weight (kg)/height (m ).2

• Pulmonary function test was done by peak

expiratory flow rate test (PEFR). This test was

made by a peak expiratory flow monitor which is

a small handheld device with a mouth piece at one

end and a scale with a moveable indicator (small

plastic arrow). Patients were prepared by loosening

any tight clothes that might restrict their breathing

and they sat up straight.    

The Test Was Performed as Follow:

• Patient breathed in as deeply as possible.

• Blowed into the instrument's mouthpiece as hard

and fast as possible.

• This was done 3 times, and we recorded the

highest flow rate. Predicted Values of PEFR Were

Determined by Age and Height

• Laboratory investigations in the form of complete

blood picture and serum IgE level were done as a

routine investigation for all asthmatics who attend

to the clinic. In addition serum leptin concentration

was estimated to all asthmatic and control groups.

Specimen Collection for Leptin Determination:

• Blood samples were obtained between 8 am and

10 am after an overnight fast by sterile

venipuncture, 3 ml of blood were drawn in a glass

tube, left to clot, After clotting at 4°C, serum was

separated by centrifugation and freezed until assay.

Hemolysed samples and lipemic samples were not

used. Specimen which expected to have a

concentration above the highest standard was

diluted with standard 0 to fall within the measuring

interval. Sample can only be thawn once.

• Leptin assessment was done by biosource leptin

EASIA kits with catalogue number KAF2281: 96

determinations. It is an immunoenzymometric assay

for the quantitative measurement of human leptin

in serum and plasma.

Statistical Analysis: The data was tabulated,

summarized and reported using descriptive statistics

such as percentage, arithmetic means and standard

deviation. Statistical tests of significance were used to

compare between studied groups. Student t-test was

used to compare quantitative data, while chi square was

used to compare qualitative data. Correlations between

log of leptin and various other parameters were

assessed by using pearson correlation coefficient.

Prediction analysis of log of leptin and other variables

for asthma were detected using the odd ratio and 95%

confidence index (CI).

RESULTS AND DISCUSSION

Table (1) summarizes the clinical characteristics of

40 asthmatic children. Twenty two of them were boys,

57.5% had positive parental history of allergic disease,

40% had IgE level more than 100 IU/L, eosinophilia

was noticed in 25%. 60% of children had positive

history of other atopy, pulmonary function with peak

flow meter showed that 65% and 35% had mild and

moderate asthma respectively also 55% of asthmatic

children had history of early weaning.

Table (2) shows that there were no significant

differences between asthmatic and control groups as

regard to age, weight, height and body mass index.

Table (3) and figure (1) show the level of serum

leptin in asthmatic and control groups. Higher serum

leptin concentration was detected in asthmatics than

non asthmatics p= 0.04, 0.01 and 0.05 in total group,

male and female groups respectively.

Table (4) shows the median of leptin level in

different varieties, leptin levels were significantly
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higher in atopic than in non atopic asthmatic

(P=0.0058). According to the severity of asthma, leptin

level was higher in moderate than in mild asthmatics,

the median leptin level was 2.33 ng/ml and 3.47 ng/ml

in mild and moderate asthmatics respectively

(p=0.0001). Significant difference in the median of

leptin level was found between patient received

exclusive breast feeding (2.14 ng/ml) and who didn't

receive exclusive breast feeding  (3.35 ng/ml), p=

0.001. Also there was significantly higher median level

of serum leptin in the presence of eosinophilia

(p=0.0014). 

Table (5) shows that there was a significant

positive correlation between log of leptin levels and

body mass index in asthmatic patients (r= 0.582 and p

=0.01). 

Table (6) and figure (2) show the correlation

between log of leptin and IgE level in asthmatic

children. They illustrated that there was a significant

positive correlation of log of leptin with IgE (r=0.509)

and (p=0.015) in total patients. 

Table (7) shows that there was significant negative

correlation between log of serum leptin and peak

expiratory flow rate results in total patients (r= -0.709).

Table (8) shows that log of leptin was the most

predictive factor to asthma (p=0.03) odd ratio =

(1.895) and 95% confidence index = (1.009-3.351)

when compared to age, gender and body mass index.

Discussion: Leptin is a proteohormone that is mainly

produced by white adipocyte and to a lesser extent by

the placenta to act primarily through specific receptors

at the hypothalamus; it is a 167 amino acids protein

transcripted from the ob (obese) gene. It decreases the

appetite and increases energy expenditure . Leptin[8]

receptors also exist in human lung tissues .[9]

Recent observations suggest the presence of an

interaction between leptin and inflammatory system

whereas there is no adequate knowledge about the role

of leptin in atopic state such as asthma, although there

is evidence of positive association between asthma and

obesity .[10]

The aim of this work is to investigate serum leptin

level in asthmatic children and to study its correlations

with some parameters of asthma. 

Our study showed no significant difference in age

prevalence or in body mass index (BMI) between

asthmatic and control group; that is because we tried

to choose patients with different age group and

different BMI to avoid effect of age and weight on

serum leptin level and to study the relation of leptin

with asthma apart from its relation to age or body mass

index.

The present study showed that in both gender

serum leptin levels of asthmatic children (2.7 ± 0.86

ng/ml) were significantly higher than those of healthy

control (1.65 ± 0.5 ng/ml) p-vlaue was 0.04. This

coincides with the study done by Abou Yousif et al.,

2008  who proved a statistically significant difference[11]

in serum leptin value between asthmatics and controls

being higher in asthmatics regardless to the body

weight (p=0.034). Other study stated that even after

controlling of body mass index, leptin level were

increased in asthmatic children compared to

nonasthmatic children .[12]

Fumitake et al.,  investigated the relationship[13]

between serum leptin concentration and bronchial

hyperresponsiveness (BHR), he observed a significant

association between serum leptin concentration and

BHR (p=0.038). This may explain that leptin affects

asthma through its stimulation to mast cells and thus

magnify airway hyperresponsiveness to allergen .[10]

Increased leptin level inhibits immune response and

may play a role in asthma by regulating T-cell

1responses, polarizing Th cells toward a Th  phenotype

also the production of proinflammatory mediators such

as tumor necrosis factor (TNF), interleukins (IL6 and

IL12) which are markedly increased when exposed to

leptin . Xiao-Mei et al (2004)  concluded that leptin[14] [15]

might be involved in the pathogenesis of asthma in

children and TNFá might be a pathway in the process

of leptin induced inflammation. Interestingly TNFá

promoted the expression and release of leptin from

adipose tissue, indicating a positive feedback

mechanism .[14] 

The factors leading to initiation and maintenance

of asthmatic inflammatory response are presumed to

begin early in life, so we investigated the effect of

some risk factors such as non exclusive breast feeding,

presence of atopy, severity of asthma and the presence

of eosinophilia on serum leptin level.

As regard to the effect of breast feeding, the

present study showed significantly higher median leptin

level in asthmatic children with history of non

exclusive breast feeding (early weaning before six

months of age and formula fed) than children received

exclusive breast feeding (p=0.001). We agreed with

Singhal et al.,  who stated that breast feeding may[16]

affect leptin levels during infancy and later in life.

Early introduction of diet is associated with higher

leptin concentration at 13-16 y of age as greater body

fatness during infancy "programs" the leptin-dependent

feedback loop to be less sensitive to leptin later in life

(i.e greater leptin resistance) and this contributes to

overeating and obesity . [16]
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Fig. 1: Serum leptin level in asthmatic and control groups.

Fig. 2: Correlation of log of leptin level with serum IgE in asthmatic group.

Table 1: Clinical parameters of asthma
Number of patients 40
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Male/female 22/18
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Age at examination (mean ± SD) 7.03 ± 2.89
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Patient with parental history of allergy 23(57.5%)
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Weight mean ± SD (kg) 24.26 ± 10.34
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Height mean ± SD (cm) 116.75 ± 18.58
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Body mass index (mean ± SD) 17.05 ± 3.2
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Patient with serum total IgE > 100 (IU/L) 16(40 %)
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Patients with leukocytosis 11 (27.5 %)
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Patients with eosinophilia 10 (25 %)
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Patients with positive history of atopy 24 (60 %)
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Patient with peak expiratory flow meter form 80%-90% of normal 26 (65 %)
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Patient with peak expiratory flow meter from 60% -80 % of normal 14 (35 %)
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Birth weight < 2.5 kg 8(20 %)
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Birth weight > 2.5 kg 27 (67.5)
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Patients with exclusive breast feeding 13 (32.5 %)
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Patients with early weaning 22 (55 %)



Res. J. Medicine & Med. Sci., 4(2): 249-256, 2009

253

Table 2: Comparative study between asthmatic and control groups as regard to age, weight, height and body mass index.
Points of comparison Patients Controls p-value

Age (year)
• Total 7.03 ± 2.89 8.6 ± 2.65 0.31
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
• Girls 6.15 ± 3.26 7.3 ± 2.62 0.35
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
• Boys 7.6 ± 2.39 10.0 ± 1.69 0.31
Weight (kg)
• Total 24.26 ± 10.34 29.15 ± 7.90 0.19
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
• Girls 23.89 ± 8.19 25.00 ± 6.91 0.16
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
• Boys 25.36 ± 2.85 33.3 ± 6.78 0.21

Height (cm)
• Total 116.75 ± 18.58 127.20 ± 8.2 0.30
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
• Girls 115.50 ± 19.78 123.70 ± 5.94 0.26
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
• Boys 119.00 ± 17.65 130.70 ± 8.93 0.21
BMI
• Total 17.05 ± 3.20 17.80 ± 3.20 0.424
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
• Girls 15.78 ± 1.88 16.14 ± 2.23 0.375
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
• Boys 18.09 ± 2.69 19.43 ± 2.41 0.320

BMI = body mass index,    P > 0.05 =non significant

Table 3: Level of serum leptin in asthmatic and control groups (mean ± SD).
Patients Controls P-value

Total 2.7 ± 0.86 1.65 ± 0.5 0.04*
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Girls 2.29 ± 0.58 1.68 ± 0.34 0.05
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Boys 2.15 ± 0.91 1.48 ± 0.4 0.01*
* P < 0.05 = significant  

Table 4: Median of leptin in different varieties. 

Variety Median of leptin level P-value
State of atopy
• Atopic 2.98 0.0058*
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
• Non atopic 2.32

Family history of asthma
• Positive FH 2.82 0.23
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
• Negative FH 2.62
Severity of asthma
• Mild asthmatics 2.33 0.0001**
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
• Moderate asthmatics 3.47

Presence of eosinophilia
• Positive 3.436 0.0014*
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
• Negative 2.34
Birth weight
• Low 3.03 0.13
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
• Normal 2.85

Breast feeding
• Exclusive 2.14 0.001*
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
• Non exclusive 3.35
FH= family historyP> 0.05 = non significant 
* P < 0.05 = significant ** P < 0.001= highly significant
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Table 5:  Correlation of log of leptin with body mass index in asthmatic and healthy children.
Patients Controls
-----------------------------------------------------------------------------------------------------------------------------------------------
r p r p

Total group 0.582 0.01 0.387 0.1
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Females 0.815 3.001 0.393 0.09
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Males 0.408 1.02 0.499 0.01

Table 6: Correlation of log of leptin with IgE in patients group.

r p
Total group 0.509 0.015
Females 0.534 0.018
Males 0.152 1.88

Table 7: Correlation of log of leptin with peak expiratory flow rate
results in patients group.

r p

Total group -0.709 0.01
Females -0.388 0.02
Males -0.26 0.95
(-) = negative correlation

In the current study median leptin level of atopic

asthmatics (2.98 ng/ml) was significantly higher than

that of non atopic asthmatics (2.32 ng/ml) p=0.0058.

These results were similar to those of Guler et al.,[10]

but differ to Nagel et al.,  who found higher leptin[17]

levels in non atopic asthmatics.

According to the severity of asthma, this study

showed that the median serum leptin in moderate

asthmatics (3.47 ng/ml) was significantly higher than

that of mild asthmatics (2.33 ng/ml) p= 0.0001. These

results were in accordance with those obtained by the

Table 8: Prediction analysis of log of leptin, gender, age and body mass index for asthma.

p-value Odd ratio 95% CI
Log of leptin 0.03 1.895 1.009-3.351
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Gender 0.301 0.569 0.195-1.212
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Age 0.501 0.852 0.816-1.45
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
BMI 0.202 0.984 0.895-1.421

BMI = body mass index
CI= Confidence Index.

American College of Allergy, asthma and immunology

 who linked serum concentration of leptin to disease[18]

activity and severity, patients with intermittent asthma

had value of 8.9 ng/dl , those with mild persistent

asthma had levels of 14.5 ng/dl and moderately

persistent asthma patients had 18.9 ng/dl with P-value

less than 0.05. Shore et al.,  suggested that increase[19]

serum leptin can increase airway response and

exacerbate asthma.

Our study illustrated that the median of leptin level

was significantly higher in patients with eosinophilia

(p=0.0014). This result was similar to the result of

Ciprandi et al.,  who found that there is significant[20]

association between serum leptin level and eosinophil

count in males (p=0.023). Human eosinophils express

leptin surface receptors under in vitro and in vivo

conditions. It delays apoptosis of mature eosinophils in

vitro. The antiapoptotic effects of leptin were

concentration dependant so leptin is a survival cytokine

for human eosinophils; a finding with potential

pathologic relevance in allergic and parasitic

diseases .[21]

Another aspect of this study showed the correlation

between concentration of serum leptin and some

parameters in asthmatic children such as body mass

index (BMI), immunoglobulin E (IgE) levels and peak

expiratory flow rate (PEFR).

As regard to BMI, the present study showed a

significant positive correlation of log of leptin and BMI

(r=0.582 and p= 0.01). This result agreed with

Nishimura et al., , Moran and Philip  and Hamidi[22] [23]

et al.,  who suggested that BMI is the main[24]

determinants for the variations of leptin. Leptin is

produced by adipose tissue to signal fat storage

reserves in the body, and mediates long-term appetitive

controls (i.e. to eat more when fat storages are low and

less when fat storages are high). Most obese

individuals are thought to be leptin resistant and have

been found to have high levels of leptin. This

resistance is thought to explain in part why

administration of leptin has not been shown to be

effective in suppressing appetite in most obese

subjects . This resistance to the effects of leptin may[25]

start in early childhood .[26]
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The present investigation showed positive

correlation between log of leptin and IgE levels

(r=0.509) and (p=0.015). These results coincided with

those obtained by Jung et al.,  who proved that log[27]

total IgE levels were greatly associated with log leptin

level (p=0.01). Okamatsu et al.,  proved that[28]

overweight subjects had significantly higher measures

of body mass index and IgE than non-obese children.

On the other hand Erel et al.,  found no association[29]

between leptin level and total IgE level (p>0.05).

Our study illustrated that, there was significant

negative correlation of log of leptin and peak

expiratory flow rate results in total asthmatic patients

(r=-0.709 and p=0.01). This result agreed with the

result of Sin,  who determine the relationship between[30]

circulating leptin levels and forced expiratory volume

in one second (FEV1) values. He found that serum

leptin levels changed along the FEV1 gradient, so that

individuals with impaired lung function have raised

serum leptin levels. Hansel et al.,  identified[31]

significant associations between lung function decline

and 21 single nucleotide pleomorphism in leptin

receptors (p<0.05). Our study has the limitation that

there were no patients with severe lung disease and so

the relation between severe lung disease and leptin

remained unexplored.

In this study the prediction analysis of log of

leptin, gender, age and BMI for asthma showed that

log of leptin is the most predictive factor to asthma

(P=0.03, odd ratio= 1.895 and 95% confidence index

(CI) =1.009-3.351). On the other hand P-values were

0.301, 0.501, 0.202; odd ratio were 0.569, 0.852, 0.984

and 95% CI were 0.195-1.212, 0.816-1.45 and 0.895-

1.421 for gender, age and BMI respectively.

In conclusion, our findings suggest that leptin may

play a role in atopic asthma. It seems that leptin might

have an independent effect on asthma. The study

showed also that leptin is the most predictive factor to

asthma when compared to age, gender and body mass

index. So we recommended more researches to confirm

the correlation between leptin and childhood asthma

and to identify the role of leptin in other inflammatory

and allergic diseases. We also encourage exclusive

breast feeding for six months, as infants with early

weaning are more liable to be asthmatic in childhood.
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