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Abstract
Obesity is a common comorbidity in asthma and obesity not only causes asthma development, but also leads to weaker asthma 
control and higher asthma severity. The relationship between obesity and asthma is similar to the relationship between chicken and 
egg. Obesity can be confusing in the diagnosis and management of asthma. Obesity in asthmatic patients causes overdiagnosis, 
misdiagnosis, or less diagnosis. The association of asthma and obesity has increased especially due to western type nutrition 
and sedentary lifestyle. Patients with obesity and asthma as a result of increased inflammatory mediators bronchoconstruction, 
adversely affected by lung mechanics, increased alveolar-arterial gradient, ventilation-perfusion imbalance, decreased lung volume, 
asthma disease and other comorbid conditions such as increased comorbid conditions, such as more frequent causes of dyspnea. 
They are very symptomatic, presenting more in these patients and the quality of life of these patients is worse. Another problem 
encountered in obese asthmatic patients is their resistance to inhaled steroids, β2-agonists and leukotrene antagonists used 
in asthma. Conflicting results have been obtained in studies of the effect of asthma on obesity. It is generally accepted that the 
development of obesity is more common in asthmatic patients due to decreased physical activity. Applying a personalized treatment 
plan to treat asthmatic and obese patients and applying realistic treatment methods can help the patient lose weight. In addition, 
obese asthmatic patients should have more symptomatic perception, obesity causes changes in lung function and obese individuals 
should be aware of the confusing effects of different comorbidities.
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INTRODUCTION
Asthma is a heterogeneous disease characterized by 
chronic airway inflammation associated with airway 
hypersensitivity to direct or indirect stimuli. It is defined 
by respiratory symptoms such as wheezing, shortness of 
breath, chest tightness and / or cough, and limitation of 
expiratory airflow. (1). The high prevalence of asthma is 
an important socioeconomic burden due to poor asthma 
control (2). Asthma affects approximately 300 million 
people worldwide and 250,000 asthma-related deaths 
have been reported. In Turkey, a study conducted between 
1997 and 2004 in the prevalence of asthma was found to 
be 12.3% (3). Obesity is defined as a medical condition 
caused by excess weight or body fat that may affect 
human health. Body mass index (BMI) is a method used to 

assess whether a person has a suitable weight according 
to his age, gender and height. A BMI of 25 to 29.9 refers 
to a person being overweight, while a BMI of 30 or more 
indicates obesity in a person. Other factors such as waist-
hip size (WHR), waist-height ratio (WtHR) ratio, and the 
amount and distribution of fat in the body are among the 
parameters that determine how healthy a person’s weight 
is (4). 

Asthma and obesity are the most common diseases 
currently seen worldwide. As an increase in both obesity 
and asthma morbidity is observed, it can be concluded 
that there is a connection between these diseases. 
However, the mechanism of this relationship is not well 
known (5). Recent research has shown that a hormone 
released from adipose tissue has a critical role in the 
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development of obesity-related asthma and may be a 
target for future treatments for the disease. New 
treatments are needed for obesity-related asthma 
because these patients respond less to current treatments 
(6). Obesity is associated with increased expiration of the 
5-lipoxygenase pathway and increased leukoterin 
production has been observed in obese asthmatic 
patients. In particular, cysteinyl leukotreins should be 
investigated in obese asthmatic patients (7). Several 
inflammatory pathways have been described that affect 
asthma in obesity. Pathways containing natural lymphoid 
cells (ILC) type 2 (ILC-2), surfactant protein-A, cell division 
control protein (CDC) 42, IL-6, IL-17 and IL-33 probably 
cause inflammatory effects in obese asthmatic patients 
(8).  It has been shown that high-fat diet may exacerbate 
airway inflammation through the mechanism containing 
ILC2 and ILC3 (9). In a study, it was shown that obesity in 
childhood is associated with high circulating ILC3 
frequency and inflammation in asthma through high 
expiration of IL-22 and IL-17A, and RORC gene mRNA 
(10). In a study, obese asthmatic subjects showed an 
increase in myosin light chain (MLC) phosphorylation in 
airway smooth muscle (ASM) cells and hypersensitivity to 
agonists in ASM cell contraction and increased agonist-
induced calcium mobilization (11). Another study, an 
association was found between DNA methylation and BMI 
measured in the peripheral blood of adult patients and it 
was stated that there might be a correlation between BMI 
change and late-onset asthma development in non-atopic 
adults (12). Visceral obesity is known to be a more 
important risk factor in cardiovascular diseases than 
general obesity. Although the relationship between 
visceral obesity and cardiovascular diseases is well 
known, this relationship is not fully understood in 
asthmatic patients. In a study, it was stated that epicardial 
adipose tissue did not increase in asthmatic patients 
compared to normal population and visceral obesity could 
not be an important risk factor for asthma (13). However, 
another study showed that anthropometric measurements 
were associated with increased asthma symptoms and 
poor asthma control, especially among women. 
Regardless of gender, abdominal visceral fat layer was 
associated with decreased quality of life, more prominent 
than other obesity indices. This is due to the lower FEV1, 
higher rate of gastroesophageal reflux disease caused by 
abdominal visceral fat, and more frequent depression in 
these patients. Therefore, visceral adiposity may have 
more clinical effects on asthma symptoms than other 
obesity indices (14). Obesity may affect bronchial 
hypersensitivity. Increased body fat in obese individuals 
leads to elevated serum levels of many proinflammatory 
cytokines (eg, leptin) and anti-inflammatory (eg, 
adiponectin) cytokines that may have a causal relationship 
with systemic inflammation and bronchial asthma, but 
human studies are uncertain. (18). Body composition, 
asthma control and IL-1β, IL-4, -IL13, leptin and 
adiponectin levels of obese asthmatic patients were found 
to be significantly different when compared with fat-free 
normal-weight asthma patients (15). It is important to 

note the effects of obesity and insulin resistance (IR) in 
asthmatic patients because these may affect the patient’s 
symptoms (16). Waist height ratio (WHtR) and IR affect 
lung function in overweight / obese asthmatic adults. IR 
also changes the relationship between excessive adiposity 
and respiratory function in adults with asthma (17). IR 
resistance is a factor affecting the relationship between 
asthma and obesity and this effect is independent of other 
components of the metabolic syndrome such as 
hyperlipidemia, hypertension, hyperglycemia and systemic 
inflammation (20). IR and low HDL levels may be 
associated with pulmonary morbidity. Evidence has been 
presented regarding its effect on IR airway smooth muscle 
and bronchial hyperactivity (16). Th1 polarization and 
monocyte activation may be correlated with metabolic 
abnormalities in patients with asthma and obesity. Th1 
polarization is likely to be mediated by IR and monocyte 
activation may be caused by increased BMI (18). IR also 
affects pulmonary function in the non-obese population 
(17). However, contrary to these results obtained in a 
study, 1662 children (3 to 11 years) and 12.179 adolescents 
(12 to 19 years) participated in another study in children 
or adolescents with serum lipids or IR found no relationship 
between asthma (19). In previous studies, the increase in 
BMI and asthma were found to be high especially in 
nonallergic female patients over the age of 18 (20).  In 
obese asthmatic patients, especially in girls, fat mass is 
infiltrated by activated macrophages and mast cells. In a 
study, serum soluble CD163 levels were found to be high 
in obese girls. It has been shown that having sex-specific 
macrophage activation in obese children with asthma 
adversely affects respiratory function and asthma control 
(21). In another study, it has been shown that sex 
hormones affect systemic inflammation and have a lower 
sputum neutrophil rate in women using oral contraceptives 
(OCS) (22). Obese adults with asthma are more likely to 
develop dynamic hyperinflation and expiratory flow 
restriction than non-obese asthmatics (23). Although 
waist circumference is associated with restrictive effects 
on basal lung function, increased BMI has been shown to 
have a more pronounced effect on bronchoconstriction 
rather than waist circumference (24). In obese asthmatic 
patients, lung volumes change, airway obstruction 
increases, and gas exchange is affected. In addition, 
increased lung blood volume, increased chest wall fat 
infiltration and compression of the rib cage with fatty soft 
tissue decrease compliance. Functional residual capacity, 
expiratory volume is affected too much; total lung capacity, 
forced vital capacity is less affected (25). Early closure of 
the airways is common in these patients. Airway resistance 
increases and bronchial obstruction develops due to 
decreased lung volumes, reduced airway diameter, fatty 
infiltration of the chest wall, and modified actin myosin 
bridges in the bronchial smooth muscle. Early closure of 
the airways during expiration causes air trapping. This is 
why the residual volume is preserved (26). In obese 
asthmatic patients, alveolar-arterial gradient increases 
while arterial oxygen pressure does not change. Obesity 
causes a decrease in ventilation and obstruction of small 



697

airways in asthmatic patients, thus facilitating the 
development of ventilation perfusion imbalance (27). As a 
result, dyspnea and exercise intolerance occur (28). The 
role of obesity in adult asthma is well known. Results from 
previous studies show that overweight and obesity have 
an independent causal detrimental effect, whereas 
decreased physical activity does not have an independent 
causal effect on asthma development (29). Decreased 
physical activity is often seen in children with asthma due 
to uncontrolled asthma symptoms and incorrect parental 
belief. Clinicians working in the field of allergy are aware of 
the evidence supporting the benefits of physical activity 
for patients with asthma. Since exercise performance of 
children with asthma under control is not different from 
healthy controls, no exercise limitation is appropriate (16). 
Obesity is the two common health problems worldwide 
with a prevalence of 13% and chronic cough 9.6%. The 
critical role of obesity in the development and progression 
of many respiratory diseases is emphasized. According to 
the results of epidemiological studies, obesity, especially 
abdominal obesity, may also be associated with chronic 
cough. Chronic cough is more severe in obese patients 
than in normal weight patients. Treatment of chronic 
cough can be more difficult in obese patients than in non-
obese patients. Obstructive sleep apnea and diabetes can 
lead to chronic cough and should be considered in obese 
patients with chronic cough (30).

As a result of the studies, it was found that BMI increase 
was not associated with increased risk of respiratory 
infection in children or adults (31). Depression symptoms 
are increased in asthma patients with poor control and are 
closely related to obesity. It is a fact that asthma control 
deteriorates as depression increases (32). In a study, 
obese patients experienced more sleep disturbances 
and gastroesophageal reflux complaints and had higher 
cytokine levels (33). While the presence of high fat may 
cause asthma, the effect of asthma on fat accumulation 
seems to be less (58). Exercise is part of a strategy to 
achieve good asthma control in childhood. However, we 
should optimize asthma treatment before starting the 
exercise program (16). The most accurate approach seems 
to be low-calorie diet and physical activity. Weight loss 
leads to a reduction in symptoms and an improvement in 
quality of life in asthma control (23).

In a study, dietary restrictions, exercise training and 
cognitive behavioral therapy with weight loss in individuals 
with obesity and asthma for 8 weeks to 18 months have 
been shown to improve asthma outcomes (34). Weight loss 
of patients provides decrease in inflammatory mediators 
and increase in antieflamatory mediators (35). Response 
to long-acting b2-agonists, inhaled corticosteroids, 
leukotrein antoginists is less in obese asthmatic patients 
than in normal weight patients (36,37). Since neutrophilic 
infiltration is more dominant in obesity-induced asthma, 
the effect of anti IgE and antieosinophilic therapy is 
limited. The treatment of other comorbidities caused by 
obesity may be helpful in the treatment of asthma. Weight 
loss appears to improve the breathing mechanism during 

exercise. It shows that moderate weight loss may improve 
dynamic hyperinflation in obese patients with asthma due 
to decreased abdominal fat. In addition, at least 5% weight 
reduction has been shown to delay the onset of dynamic 
hyperiflation and expiratory flow limitation, as well as to 
improve asthma quality of life and asthma control (23). 
Omalizumab is recommended in patients with severe 
allergic persistent asthma. Omalizumab has been shown 
to significantly improve asthma control and reduce salvage 
and asthma exacerbations in the entire population. The 
use of omalizumab in obese asthmatic patients has been 
shown to significantly improve lung function (38). Obesity 
and hypoventilation syndrome is common in patients 
with obesity and asthma; CPAP treatment may also 
be helpful in controlling asthma in these patients (39). 
Epigallocatechin-3-gallate (EGCG) has been shown in 
obese animal experiments to reduce airway inflammation 
and restore oxidant stress markers to normal. It has been 
recommended to investigate for treatment in asthmatic 
patients with obesity (40). Neutrophil elastase inhibitors 
(NEI) have been shown to promote the release of various 
antioxidant factors, increase the activity of antioxidant 
enzymes and improve the symptoms of obese asthmatic 
mice (41). In fact, asthma and gastro-oesophageal reflux 
diseases, which are considered as key factors in the 
onset of chronic cough, are characterized by more severe 
symptoms in obese patients. There are no data on the 
effect of inhaled therapies in obese subjects with cough 
variant asthma. It has been suggested that weight loss 
may have a beneficial effect on chronic cough (30).

CONCLUSIONS 
Asthma and obesity are two common diseases worldwide. 
Obesity affects lung mechanics, particularly visceral 
obesity, and causes an increase in inflammatory mediators 
released from adipose tissue. Comorbid conditions are 
more common in obese asthmatic patients. For these 
reasons, obese asthmatic patients are clinically more 
symptomatic and have poor asthma control. It has been 
shown that when obese asthma patients lose weight, 
their symptoms decrease and quality of life increases. In 
addition, obesity may lead to overdiagnosis, misdiagnosis 
or underdiagnosis in asthma patients. Asthma, on 
the other hand, can cause obesity due to poor control 
and lack of physical movement and exercise. When 
planning treatment of obese asthma patients, all these 
factors should be considered and treatment should be 
personalized. 
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