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ABSTRACT

Leptin, as a major adipokine, positively correlates with the body’s fat, while atopy is an important feature 
in the development of childhood asthma. We aimed to evaluate the relationship between leptin, parameters 
of obesity, and atopy in children with asthma. The study included 112 children (73 boys, 39 girls, mean 
age 11.1±2.4). 41 were overweight, 38 had asthma and a normal body mass index (BMI), and 33 were 
overweight asthmatics. Serum leptin levels, BMI, waist circumference (WC), and waist to hips ratio (WHR) 
were measured. Skin prick test (SPT)/CAP, total serum IgE, fractional exhaled nitric oxide (FeNO), and 
pulmonary function tests were performed. In asthmatic children, serum leptin median level was 9.2±16.2 
ng/ml, in overweight children was 30.6±21.6 ng/ml, and in overweight asthmatics was 31.1±20.3 ng/ml 
with a significant difference between the groups (p=0.0374), yet with a significantly lower median level 
in the group of children with asthma compared to the overweight children: with asthma (p=0.00001) and 
without asthma (p=0.00001). In the three groups of patients, BMI and WC displayed a significant positive 
correlation with leptin (for BMI r=0.652 vs. r=0.530 vs. r=0.563, respectively and for WC r=0.508 vs. 
r=0.426 vs. r=0.527, respectively). No significant correlations of leptin within atopy parameters (Eo, IgE, 
SPT/CAP, FeNO) in all three analyzed groups (p>0.05) was detected.
Conclusion: Atopy was not confirmed as an underlying mechanism of the association between asthma and 
being overweight. Leptin had a significant linear correlation as a parameter of central obesity with BMI 
and WC in all three groups, but not with WHR.
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LEPTIN, OBESITY PARAMETERS,  
AND ATOPY AMONG CHILDREN WITH ASTHMA

With more than 339 million asthmatics 
worldwide, asthma is one of the most common 
chronic diseases, with a rising prevalence re-
cently among low-income and middle-income 
countries. Its prevalence is increasing especially 

among various groups of children. [1] In Mace-
donia, during the period of 2002-2004, within the 
framework of the International Study of Asthma 
and Allergies in Childhood (ISAAC), a low prev-
alence of asthma was reported. It is probable that 
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this was due to an under-diagnosis of this disease 
[2], however as in other low-income countries, 
the prevalence of asthma has increased over the 
last two decades. [3, 4]

Obesity is also a global public health prob-
lem, with more than 1.9 billion people overweight, 
and about 650 million obese adults worldwide. 
Being overweight is also a health problem with 
children and the prevalence among them is in-
creasing at an alarming rate. [5] The ISAAC study 
in Macedonia reported a moderately low preva-
lence of overweight and a low prevalence of obe-
sity. [4] Thirteen years on, a significantly higher 
prevalence has been documented of overweight/
obese children aged 5 to 15 years. [6]

Although a parallel epidemic of asthma and 
obesity has broken out worldwide over the course 
of the last few decades, their association is still 
being investigated. They are likely connected in a 
multifactorial etiopathogenesis. Although genetic 
susceptibility can contribute to the development 
of both asthma and obesity, the rapid increase in 
a relatively short period suggests that changes 
in lifestyle, such as diet, physical activity, early 
life exposure to allergens, and other environ-
mental interactions, can play an important role. 
Epigenetic mechanisms associated with obesity 
and asthma have been proposed. [7] The physical 
and mechanical effects of obesity on the respira-
tory system likely play a part in the connection 
between childhood obesity and asthma. Obesity 
affects how the lungs function in adults, with 
and without asthma. [8] The most consistent data 
show a decrease in functional residual capacity 
and lower tidal volumes, primarily because of 
changes in the elastic properties of the chest wall. 
Increased systemic inflammation has also been 
reported as a possible link between childhood 
asthma and obesity [9]. Obesity is associated 
with an excess of adipose tissue and a low-grade 
systemic inflammation, giving a rise to the idea 
that it is a “pro-inflammatory state.” [10] Leptin 
levels in circulation show a positive correlation 
with body mass index (BMI) and reflect body fat 
mass. [11] BMI is an indicator most commonly 
used to determine the nutritional condition of 
an individual. There are studies that suggest an 
connection between obesity and asthma, but very 
little is known about the role of leptin in children 
with asthma as a chronic inflammatory disease. 

The aim of this study was to evaluate the 
serum leptin level in children with asthma and 
to examine any correlation between leptin and 

parameters of obesity – BMI, WC and WHR as 
well as the parameters of atopy.

MATERIAL AND METHODS

The study was performed in 2019 at the 
University Children’s Clinic in Skopje, the cap-
ital of the R. N. Macedonia. The sample con-
sists of 112 children, aged 7–17 years, treated 
as outpatient or inpatient and were categorized 
in three groups as: overweight, asthma, or over-
weight+asthma. Forty one were overweight, 38 
had asthma and a normal BMI, and 33 had asth-
ma and were overweight. Exclusion criteria were 
the presence of other diseases, obesity due to 
other conditions, and administration of systemic 
corticosteroid therapy three months before being 
included in the study. A medical history was tak-
en from every child’s parents and then each child 
was examined.

In each child, leptin was determined via 
Luminex technology. Blood samples were ob-
tained early in the morning after an overnight 
fast. After clotting at 4 °С, the serum was sepa-
rated by centrifugation and stored at -80 °С until 
the assay. The sample was added to a mixture of 
color-coded beads, pre-coated with leptin specif-
ic antibodies. Biotinylated detection antibodies 
specific to leptin were added and formed an anti-
body-antigen sandwich. The beads were read on 
a dual-laser flow-based detection instrument – 
Luminex 200TM. All standards and recommen-
dations were observed in accordance with the 
manufacturer’s instructions, Immuno-Biological 
Laboratories (IBL) (Hamburg, Germany). Refer-
ence values for leptin by sex and age in ng/ml 
were used. [12]

BMI was calculated as body weight (kg) 
/ body height (m)2, using the international ref-
erence values ​​for sex and age, defining over-
weight for those over 25 kg / m2 and obesity 
for those above 30 kg / m2 at 18 years of age. 
[13] For abdominal obesity assessment, WC 
was measured in centimeters between the lower 
border of the ribcage and mid line of the ili-
ac crest, as well as the hip circumference (HC) 
was measured in centimeters from the widest 
point of the hips, and then WHR was calculat-
ed. [14] Reference values ​​by sex and age were 
used, defining abdominal obesity as over 90th 
percentile. [15]
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SPT was performed with commercial in-
halant allergen extracts such as dermatophagoides 
pteronyssinus, dermatophagoides farinae, a mixture 
of grass pollen, a mixture of tree pollen, cat epithe-
lium, dog epithelium, mold, and cockroach. Tests 
were performed on the volar side of the forearm us-
ing commercial allergenic extract (Allergopharma, 
Germany). For positive control, 1 mg / ml of hista-
mine and for negative control saline were used. The 
tests were interpreted 15 minutes after administra-
tion of allergen extracts, in comparison with the 
histamine and the saline reaction. For in vitro total 
and specific IgE antibody values, Immulite 2000 
Systems Analyzers were used via a chemilumi-
nescent immunoassay technique, according to the 
manufacturer’s instructions (Lianberis, Gwynedd, 
United Kingdom). Referent values for total (IU/ml) 
and specific IgE-antibodies (kU/L) were defined by 
sex and age. [16, 17] Atopy was defined as a pos-
itive response to one or more aeroallergens and/or 
with high IgE levels. [18]

The assessment of pulmonary function 
was performed with a Schiller SP-1 spirometer. 
[19, 20] The spirometric parameters of FEV1, 
FVC, FEV1 / FVC ratio or Tiffeneau index, were 
investigated. The results were then expressed in 
percent of predictive value for gender and age. 
[21] Spirometric measurements were repeated 
15 minutes after administration of 200 mg sal-
butamol (albuterol) through a metered-dose in-
haler and a Volumatic spacer device. A 12% in-
crease in FEV1 over the baseline was considered 
as a significant bronchodilator response.

The assessment of eosinophilic airway in-
flammation was realized by measuring Fe(NO), 
using a NO analyzer Niox Vero (Uppsala, Swe-
den). After maximum inspiration, the patients 
exhaled air without prior retention, at a speed of 
50 m/s. Values ​​<20 ppb in childhood indicates a 
non-eosinophilic airway inflammation, or a sta-
ble clinical condition. [22]

Potential confounding factors such as a 
family history of atopy, passive smoking expo-
sure, birth weight, and duration of breast-feeding, 
were also evaluated by using a questionnaire.

The study was approved by the Ethics 
Committee at the Medical Faculty in Skopje. 
Each parent/guardian signed an informed con-
sent form for their respective child patient in-
cluded in the study.

Statistical analysis was performed with 
SPSS 22.0 (SPSS, Chicago, IL, USA). The 
qualitative series were processed by determin-

ing the coefficient of relations, proportions, and 
rates. These were shown as absolute and rela-
tive numbers. Quantitative series were analyz-
ed with measures of central tendency (average, 
median), as well as with dispersion measures 
(standard deviation, standard error). The dis-
tribution of frequencies was analyzed through 
the Shapiro-Wilk test. The Pearson Chi square, 
Yates corrected, Fischer exact, and Fisher Free-
man Halton exact tests were used to determine 
the association between certain attributive var-
iables. To test the significance of the difference 
between certain analyzed parameters, depending 
on the frequency distribution, Student's t-test, 
One Way ANOVA test, Mann Whitney U test and 
the Kruskal-Wallis H test were used. A two-sided 
analysis with a significance level of p <0.05 was 
used to determine the statistical significance.

RESULTS

The study included 112 children, aged 
7-17 years, who were divided in three groups, 41 
(36.6%) children with high BMI – Overweight 
group, 38 (33.9%) children with asthma and 
normal BMI – Asthma group and 33 (29.5%)  
children with asthma and high BMI - Over-
weight+Asthma group. The clinical characteris-
tics of the children are summarized in Table 1.

The mean values for age did not show any 
differences between the groups. There was no 
significant association between sex, premature 
birth, and breast-feeding within the groups. Fa-
milial atopy was significantly more associated 
with Asthma as well Overweight+Asthma com-
pared to Overweight [OR=3.937 (1.46–10.61) 
95%CI] vs [OR=5.880 (1.89–18.23) 99%CI], 
respectively. No significant difference between 
Asthma and Overweight+Asthma groups re-
garding familial atopy was found (p=0.5214). 
We found the familial history of diabetes mel-
litus was associated significantly more only 
with Overweight+Asthma, compared to Asthma 
[OR=3.5294 (1.25–9.95) 95%CI]. No percent-
age difference was found between the groups 
related to the birth weight ≥3.500 g, although 
the proportion of patients with this birth weight 
in Overweight as well as Overweight+Asthma 
group was higher compared to Asthma group. 
Mean number of family smokers was not signifi-
cantly different between the groups (p=0.0994).
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Table1. General characteristics of the patients 

Parameter O
(N=41)

A
(N=38)

O+A 
(N=33) Р

Age

Χ ± SD 11.19±2.28 10.74±2.77 11.39±2.23
1p=0.4565Min/Max 7/15 7/17 7/16

Median (IQR) 11 (9-13) 10.5 (8-13) 12 (10-13)
Sex
Male 27 (65.85 %) 23 (60.53%) 23 (69.70%) 2p=0.7162Female 14 (34.15%) 15 (39.47%) 10 (30.30%)
Family atopy
No 21 (51.22%) 8 (21.05 5 (15.15%) 2p=0.0011*Yes 20 (48.78%) 30 (78.95%) 28 (84.85%)
Family history of  DM  
No 30 (7317%) 30 (78.95%) 17 (51.52%) 2p=0.0034*Yes 11 (26.83%) 8 (21.05%) 16 (48.48%)
Premature birth  
No 32 (78.05%) 34 (89.47%) 31 (93.94%) 3p=0.1115Yes 9 (21.95%) 4 (10.53%) 2 (6.06%)
Birth weight  
≤ 2.500 2 (4.9%) 4 (10.5%) 0 (0%) O/O+A (p=0.9456)^

O/A (p=0.2092)^

A/O+A (p=0.2095)^
> 2.500 < 3.500 17 (41.5%) 29 (50%) 15 (45.5%)
≥ 3.500 22 (53.7%) 15 (39.5%) 18 (54.5%)
Breast-feeding  - months
None 4 (9.76%) 5 (13.16%) 1 (3.03%)

≤ 4 м/ > 4 ≤ 6 м/  > 6 ≤ 
12 м

2p=0.5371

> 1 ≤ 4 4 (9.76%) 1 (2.63%) 0 (0%)
> 4 ≤ 6 10 (24.39%) 9 (23.68%) 9 (27.27%)
> 6 ≤ 12 23 (56.10%) 23 (60.53%) 2 (69.70%)
Positive history of passive smoking – number of smokers in the family

Χ ± SD 1.15±0.91 0.87±0.81 0.91±1.4
1p=0.0994Min/Max 0/4 0/3 0/7

Median (IQR) 1 (0-2) 1 (0-1) 1 (0-1)
*significant for p<0.05

1Kruskal-Wallis H test;  2Pearson Chi-square test; 3Yates correction

O=overweight group; A=asthma group; O+A=overweight+asthma group; Χ =mean; SD=standard deviation ; 
DM=Diabetes mellitus

The results of the analysis of leptin and pa-
rameters of atopy in the three groups of patients 
are shown in Table 2.

We did not find any significant difference 
between the groups related to FEV1/VC. The 
levels of eosinophils and IgE in the Overweight 
group were significantly lower compared to the 
Asthma group (p=0.0001 for both) as well as 
compared to the Overweight+Asthma group 
(p=0.0001 for both). The Asthma group had 

a significantly lower level of leptin compared 
to the Overweight (p=0.00001) and Over-
weight+Asthma groups (p=0.00001). A positive 
bronchodilator test was associated significantly 
with Asthma as well as with Overweight+Asth-
ma in comparison to Overweight [OR=13,292 
(4.54–38.95) 95%CI] and [OR=12.891 (4.25–
39.09) 95%CI], respectively. The same associ-
ation was not found between the Asthma and 
Overweight+Asthma groups (p=0.9562). The 
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Table2. Analysis of leptin and atopy parameters according to a clinical diagnosis 

Parameters O
(N=41)

A
(N=38)

O+A
(N=33) Р

FEV1/VC

Χ ± SD 99.6 ± 8.3 99.5 ± 9.7 97.7 ± 8.4 1p=0.4992
Eo

Χ ± SD 2.8 ± 2.5 5.8 ± 3.6 5.1 ± 2.8 1p=0.00001*
Median (IQR) 1.9 (1.1-3.7) 5.7 (3.1-8.0) 5.4 (2.3-6.9)
IgE

Χ ± SD 104.7 ± 108.43 388.7 ± 412.8 401.4 ± 546.9
1p=0.00001*

Median (IQR) 32.5 (8.6-109) 208.5 (112-674) 221.5 (105-409)
Fe (NO)

Χ ± SD 16.1±10.5 30.1±25.5 30.8±26.9
1p=0.0366*

Median (IQR) 13 (9-19) 25.5 (10-38) 20.5 (14-45)
Leptin

Χ ± SD 30.6±21.6 9.2±16.2 31.1±20.3
1p=0.0374*

Median (IQR) 90.4 (1.1-15.3) 101 (1.2-2.3) 98.4 (1.5±20.1)
Bronchodilator test
Negative 33 (80.49 %) 9 (23.68%) 8 (23.24%)

2p=0.00001Positive 8 (19.51%) 29 (76.32%) 25 (75.76%) 
SPT/CAP
Negative 37 (90.24%) 4 (10.53%) 7 (21.21%)

A/A+O
2p=0.4055Monosensitized 0 (0%) 14 (36.84%) 9 (27.27%)

Polysensitized 4 (9.76%) 20 (52.63%) 17 (51.51%)
*significant for p<0.05

1Kruskal-Wallis H test;  2Pearson Chi-square test
O=overweight group; A=asthma group; O+A=overweight+asthma group;Χ =mean; SD=standard deviation; FEV1/
FVC=ratio of forced expiratory volume in the first second and forced vital capacity; Eo=eosinophil; Fe (NO)=fractional 
exiled nitric oxide, SPT=skin prick test; CAP=antigen specific IgE antibodies 

Overweight group had the highest proportion 
of children with no SPT/CAP sensitization 
– 90.24%. Polysensitization was present in 
asthma groups, with normal and high BMI in 
52.63% and 52.63%, respectively.

In all three groups, Overweight, Asthma, 
and Overweight+Asthma, a significant positive 
correlation was observed between leptin and 
BMI (r=0.652; p=0.0001 and r=0.530; p=0.001 

and r=0.563; p=0.001, respectively) as well as 
between leptin and WC (r=0.508; p=0.001 and 
r=0.426; p=0.019 and r=0.527; p=0.002, re-
spectively). The correlation between leptin and 
WHR was not significant (r=0.063; p=0.698 and 
r=0.075; p=0.693 and r=0.034; p=0.852, respec-
tively). We also found no significant correlations 
between leptin with atopy parameters [Eo, Ig-
E,SPT/CAP, Fe(NO)] in all three of the analyzed 
groups (Table 3).
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DISCUSSION

Asthma and obesity are conditions that 
often coexist, and their association in numerous 
studies has been confirmed. [23, 24, 25, 26] Obe-
sity increases the risk of asthma in both sexes 
in children and adults of different ethnic groups. 
Potential underlying mechanisms include a 
shared genetic component, dietary and nutrition-
al factors, physical inactivity, chronic system-
ic inflammation, metabolic abnormalities, and 
changes in lung anatomy and function. A Th1 
immune response in obesity and a Th2 immune 
response in asthma are two different immune 
mechanisms of inflammation that underlie these 
two chronic conditions. After their activation, 
cascade reactions of effector cells and cytokines 
occur that are supposed to inhibit each other. 
In adults, asthma in obese asthmatics is mainly 
non-atopic and neutrophil-mediated. Although 
childhood asthma is more than 80% atopic, the 
association of childhood asthma and obesity ex-
ists with or without atopy. [29, 30]

In our study, familial atopy was signifi-
cantly more associated with asthma groups com-
pared to the overweight group. There was no 
statistically significant difference between asth-
matic children with normal and high BMI. Also, 
there was no statistically significant difference 

between children in the asthma groups, in terms 
of Eo, IgE antibodies, Fe(NO), and positive SPT/
CAP. These findings confirmed the atopic basis 
of pediatric asthma. However, atopy as a mech-
anism of the association between asthma and 
being overweight was not documented. This is 
in concordance with the results reported by Hen-
kin et al. [31] and contrary to the results from 
the study by Papoutsakis et al. [32] In the third 
phase of the ISAAC study in Macedonia, Vlaski 
et al. [4] have reported a male-specific positive 
association between being overweight and dry 
night cough and thus being diagnosed with asth-
ma. No association was found between BMI and 
other asthma symptoms in Vlaski et al. [4] Ato-
py, however, was not considered for this study. 
Other studies have suggested a positive asso-
ciation between being overweight and allergic 
symptoms with high serum IgE antibody levels 
as a marker of atopy. Visness et al. [33] observed 
a positive and stronger association with nutri-
tional allergies in overweight American children 
and adolescents aged 2 to 19 years. The analy-
sis of our data documented an increased level of 
Fe(NO) in 20% of the overweight children. This 
finding may be due to an impaired regulation of 
the inflammatory mechanisms of the lungs in 
overweight children. Several studies have re-
ported a significant correlation between Fe(NO) 
and age, sex, and BMI in healthy children and 
adults. [34, 35]

Table 3. Correlation between Leptin and parameters for atopy, obesity, and abdominal obesity 

Parameters
Correlations – Leptin

O (N = 41) A (N = 38) O+A (N = 33)
Obesity and abdominal obesity parameters

BMI r (39)=0.652; p=0.000* r (36)=0.530; p=0.001* r (31)=0.563; p=0.001*

WC r (38)=0.508; p=0.001* r (28)=0.426; p=0.019* r (31)=0.527; p=0.002*

WHR r (38)=0.063; p=0.698 r (28)=0.075; p=0.693 r (31)=0.034; p=0.852

Atopy parameters

Eo r (41)=0.109; p=0.498 r (38)=0.239; p=0.149 r (33)=0.274; p=0.123

IgE r (41)=0.090; p=0.575 r (38)=0.045; p=0.788 r (33)=0.239; p=0.188

SPT/CAP r (41)=0.053; p=0.744 r (38)=0.249; p=0.131 r (33)=0.044; p=0.806

Fe (NO) r (41)=0.146; p=0.440 r (38)=0.202; p=0.302 r (33)=0.110; p=0.593
O=overweight group; A=asthma group; O+A=overweight+asthma group; BMI=body mass index; WC=waist 
circumference; WHR=waist to hip ratio; Eo=eosinophil; SPT=skin prick test; CAP=antigen specific IgE antibodies; Fe 
(NO)=fractional exiled nitric oxide 
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Adipose tissue is a metabolic and endo-
crine organ responsible for storage of energy 
and secretions of biologically active molecules 
– adipokines (leptin and adiponectin), cytokines 
- interleukin-6 (IL-6), and tumor necrotizing 
factor (TNF-alfa), which in turn can have sig-
nificant effects on metabolism and inflammation. 
[36]  The function of the main adipokine, leptin, 
is to regulate appetite, energy balance, fat depo-
sition, glucose homeostasis, lipid metabolism, 
insulin sensitivity, angiogenesis, inflammation 
processes, and blood pressure. [37] Addition-
ally, in human lungs, it stimulates and mainte-
nances inflammation. Increased macrophage 
production of TNF-α, IL-6, and IL-12 is part of 
up-regulation and redirection of the Th1 immune 
response. [38] Serum leptin levels are relatively 
low in pre-pubertal ages, and these levels show 
a gradual increase in both sexes before the onset 
of puberty. [39, 40, 41] During puberty, leptin 
levels increase significantly in girls and decrease 
in boys. [42, 43]

Our results showed higher serum leptin lev-
els in overweight children, in both groups, with 
and without asthma, compared to the children 
with a normal BMI. This was consistent with oth-
er studies. [39, 44] However, there are studies that 
document higher leptin levels in non-obese asth-
matic pre-pubescent boys. [45, 46] Leptin might 
be an underlying mechanism of pediatric asthma, 
and this might partly explain the higher preva-
lence of asthma in the first decade of life for males. 
Despite the higher symptom score in overweight 
asthmatic children later in life, Yuksel et al. [47] 
in their study, show a correlation between leptin 
levels and symptom scores in normal weight chil-
dren with asthma. This finding confirms the role 
of leptin as an inflammatory mediator in asthma, 
regardless of obesity.

BMI is the most commonly used parame-
ter to determine obesity. However, Appleton et 
al. [48] and Kronander et al. [49] have reported 
that abdominal obesity was even more associ-
ated with asthma and used WC and WHR as 
abdominal, central obesity parameters. In this 
study, we did not examine the influence of sex 
and age of the children on the correlation be-
tween obesity parameters and serum leptin lev-
els in the groups. This was done because of the 
small sample size, which was one limitation. In 
all three groups, leptin levels had a significant 

linear correlation only with BMI and WC. Bus-
tos et al. [50] have confirmed leptin association 
with BMI, but not with WC. Moreover, meta-
bolic syndrome is associated with WC values, 
regardless of BMI. [51]

We found that a family history of diabetes 
mellitus was significantly more present in over-
weight asthmatics compared to asthmatic chil-
dren with normal BMI.

Perinatal factors have been found to be in-
volved in the pathogenesis of obesity and asth-
ma later in life. Breast-feeding has been reported 
to protect asthma development, but only during 
early childhood. [52, 53] Infants who were ex-
clusively breast-fed have also been observed to 
be protected from overweight. [54, 55, 56] In 
our study, no significant association of prema-
ture birth, positive history of passive smoking, 
or duration of breast-feeding with asthma and/
or obesity was found. The largest percentage of 
children in the three groups was breast-fed for 
between 6-12 months.

Regarding birth weight, most of studies 
have noted that high birth weight (LGA ≥4000 
g) has been associated with an increased percent-
age of body fat in older children. [57] Low birth 
weight has been reported to be associated with 
a higher risk of asthma, but its association with 
obesity has been inconsistent. Some studies have 
indicated a reduced risk for obesity by low birth 
weight, some studies have not shown an associa-
tion, and some studies have shown a positive as-
sociation between these factors. [58, 59] Kocova 
et al. [39] have reported a vulnerability for meta-
bolic syndrome later in life in SGA infants. In our 
study, no significant difference was found between 
the groups related to the birth weight, although the 
proportion of patients with birth weight ≥3.500 
g. was higher in overweight groups compared to 
asthma group.

In discussing the connection between asth-
ma and obesity, mechanical mechanisms play an 
important role. Adipose tissue in overweight pa-
tients, even more in obese patients, mechanically 
affects the respiratory system, thereby decreasing 
pulmonary and chest elasticity in asthmatic or 
non-asthmatic children. The most consistent al-
teration is related to functional residual capacity 
(FRC) reduction. We did not find a significant dif-
ference between the groups related to FEV1/VC.
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CONCLUSION

Atopy as an underlying mechanism of the 
association between asthma and being overweight 
was not confirmed. Leptin showed a significantly 
linear strong correlation with BMI and WC, but 
not with WHR as marker of central obesity in 
all three groups. More studies are needed in the 
future to clarify the association between leptin, 
abdominal obesity and asthma.
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Резиме

ЛЕПТИН, ПАРАМЕТРИ ЗА ДЕБЕЛИНА И АТОПИЈА КАЈ ДЕЦА СО АСТМА

Валентина Цвејоска Чолаковска1, Емилија Влашки1, 
Мирјана Кочова2, Весна Велиќ Стефановска3, Александар Петличковски4

1 Оддел за пулмологија и алергологија, Универзитетска клиника за детски болести, Медицински 
факултет, Универзитет „Св. Кирил и Методиј“, Скопје, РС Македонија
2 Оддел за ендокринологија и генетика, Универзитетска клиника за детски болести, Медицински 
факултет, Универзитет „Св. Кирил и Методиј“, Скопје, РС Македонија
3 Институт за епидемиологија и биостатистика со медицинска информатика, Медицински факултет, 
Универзитет „Св. Кирил и Методиј“, Скопје, РС Македонија
4 Институт за имунобиологија и хумана генетија, Медицински факултет, Универзитет „Св. Кирил и 
Методиј“, Скопје, РС Македонија

Лептинот, како главен адипокин, позитивно корелира со масното ткиво во телото, а пак, ато-
пијата е важна во развојот на детската астма. Нашата главна цел беше да ја испитаме асоцираноста 
меѓу лептинот, параметрите за дебелина и атопија кај децата со астма. Беа вклучени 122 деца (73 
момчиња, 39 девојчиња, средна возраст 11,1 ± 2,4), од кои 41 беше натхрането, 38 имаа астма и 
нормален индекс на телесна маса (BMI) и 33 беа натхранети со астма. Беше одредувано нивото на 
серумски лептин, BMI, обемот на струкот (WC) и односот половина – колкови (waist to hips ratio – 
WHR). Кај секое дете се изведуваше кожен прик-тест/специфични серумски IgE антитела (SPT/CAP), 
вкупен серумски IgE, фракциониран издишан азотен моноксид (FeNO) и белодробни функционални 
тестови. Средната вредност на лептинот беше 9,2 ± 16,2 ng/ml кај децата со астма, 30,6 ± 21,6 ng/ml 
кај натхранетите деца и 31,1 ± 20,3 ng/ml кај натхранетите деца со атсма, со статистички значајна 
разлика меѓу групите (p = 0,0374), со сигнификантно пониско ниво во групата на деца со астма во 
однос на групите со натхранети деца, со астма (p = 0,00001) или без астма (p = 0,00001). BMI и WC 
сигнификантно позитивно корелираат со нивото на лептинот кај децата во сите три групи (за BMI r 
= 0,652 vs. r = 0,30 vs. r = 0,563, следствено и за WC r = 0,508 vs. r = 0,426 vs. r = 0,527, соодветно). 
Не беше утврдена сигифигантна корелација меѓу нивото на лептинот и параметрите за атопија (Eo, 
IgE, SPT/CAP, FeNO) кај сите три испитувани групи (p > 0,05).

Атопијата, како механизам на асоцираност меѓу астмата и натхранетоста, не беше потврдена. 
Лептинот сигнификантно линеарно корелираше со BMI и WC во сите испитувани групи, но не и со 
WHR, како параметар за централна дебелина.

Клучни зборови: астма, дебелина, деца, индекс на телесна маса, лептин, натхранетост


