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Abstract
Background. Asthma is a prevalent and persistent respiratory condition that impacts more than 300 million 

individuals globally, leading to substantial illness and death.
Objective. The current study aims to evaluate the level of immune parameters in asthma patients infected 

with and without pathogenic bacteria in Thi-Qar province south of Iraq.
Material and method. The present study was conducted at Al-Nasiriyah teaching hospital October 2023 

to June 2024 and involved 130 individuals, of which 100 asthmatic patients 70 have bacterial infections and 
30 without bacterial infections, and 30 as control group. The age ranges from 3-80 years. The immune 
parameters were evaluated by ELISA technique.

Result. This study was recorded the IL-5 and IgE increased significantly in asthmatic patients with bacterial 
infections than other groups, while the IL-13 and TNFα not scored a significant difference between patients 
according to bacterial infection. the results also, showed that the bacterial infection patients had positive IL-5 
(51.43%,) while 20% in asthmatic patients without bacterial infection, the patients with bacterial infection 
had positive IL-13 (17.14%,) and 13.33% in asthmatic patients without bacterial infection, the TNFα scored 
50% of bacterial infected patients and 40% in patients without bacterial infection. Finally, the IgE was positive 
67.14% in bacterial infected patients, and 50% in patients without bacterial infection.

Conclusion. This study concluded that the asthmatic patients with and without bacterial infection had high 
significant level of immune parameters than control group, also, showed that the bacterial infection induce 
level of IL-5, and IgE in asthmatic patients.
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INTRODUCTION 

Asthma is a persistent inflammatory condition af-
fecting the airways, resulting in symptoms such as 
coughing, wheezing, difficulty breathing, and a feeling 
of heaviness in the chest. Asthma symptoms arise from 
the inflammation of the airways, which leads to pro-
cesses including mucus production, alteration of the 
airway wall, and bronchial hyperresponsiveness (BHR), 
which is the tendency of smooth muscle cells to react 
to nonspecific stimuli such as cold air [1]. Asthma fre-

quently manifests during childhood (childhood-onset 
asthma), while it is possible for individuals to develop 
asthma later in life (late-onset asthma). Childhood-on-
set and late-onset asthma exhibit distinct variations, 
adult-onset asthma is characterized by greater severity 
and a weaker association with allergies compared to 
asthma that develops in childhood. For children, having 
atopy (a genetic tendency to develop allergic diseases), 
reduced lung function, and respiratory tract infections, 
particularly those caused by rhinovirus, are significant 
variables that increase the likelihood of asthma per-
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sisting [2]. The causative relationship between the un-
derlying inflammation in asthmatic children and the 
pathogenicity of respiratory viruses, as well as the role 
of numerous viral infections in early childhood in the 
development of asthma, remains unclear [3]. 

Given the significant role of inflammation in the de-
velopment of asthma, it is logical that the main objec-
tive of asthma treatment is to effectively manage symp-
toms and address the underlying inflammation to 
prevent recurrent episodes of the condition [4]. An un-
supervised clustering methodology was used to exam-
ine the disease progression and clinical characteristics 
of asthma. The results showed that asthma is a diverse 
disease, with significant variations among patients in 
terms of age of onset, associated risk factors, severity, 
presence of other medical conditions, and response to 
treatment [5]. Recently, the condition has been catego-
rized into two groups: Th2-high asthma and Th2-low 
asthma, based on the level of Th2 inflammation. Th2-
high asthma is defined by the presence of eosinophilic 
airway inflammation, which is linked to higher levels of 
eosinophils in the blood or increased fractional exhaled 
nitric oxide (FeNo). On the other hand, Th2-low asthma 
encompasses neutrophilic asthma and paucigranulo-
cytic asthma [6]. Cytokines of the Type-2 variety, specif-
ically interleukin IL-4, IL-5, and IL-13, have a role in the 
progression of bronchial asthma [7]. IL-5 is essential for 
the development of eosinophils in the bone marrow, 
their stimulation, and their ability to survive in inflamed 
areas, such as the airways. IL-4 plays a role in the devel-
opment of T-cells, activation of B-cells, differentiation 
of B-cells into plasma cells, and the synthesis of IgE. 
This contributes to allergic responses by increasing the 
binding of allergens to mast cells or basophils. While 
IL-13 shares similarities with IL-4 in terms of its actions, 
the significant clinical impacts of IL-13 are observed on 
structural cells, including epithelial cells, smooth mus-
cle cells, and fibroblasts [8]. For instance, IL-13 stimu-
lates the development of goblet cells that generate mu-
cus and contribute to restructuring, including the 
enlargement of smooth muscle [8,9]. However, IL-13 
does not play a role in the differentiating of T-cells, as 
immature T-cells do not possess IL-13 receptors. Cer-
tain bacterial lysates and herbal remedies can inhibit 
the expression of IL-4/IL-13 and reduce eosinophilic air-
way inflammation [10]. Following the activation of the 
immune system, macrophages, T cells, and other cells 
come together and release a variety of substances, in-
cluding interleukin-1b, 4, 5, 10, and 13, as well as tumor 
necrosis factor (TNF)-a. These substances disrupt the 
anti-inflammatory equilibrium and worsen the evolu-
tion of asthma [11]. TNF-like cytokine 1A (TL1A) is a 
transmembrane protein encoded by the TNFSF15 gene. 
It possesses a stable trimer structure like TNF-a [12]. 
Human lung myofibroblasts, when stimulated by TNF-a, 
exhibited a significant increase in TL1A expression and 

collagen formation. However, the researchers did not 
investigate the specific processes by which TL1A affects 
TNF-a-stimulated myofibroblasts [13].

MATERIALS AND METHODS
Patients group

A one hundred and thirty individual were included 
in this investigation, 70 patients diagnosed with asthma 
by a Respiratory specialty infected with bacteria, con-
sisting of 40 males and 30 females, with age ranging 
from 3-80 years, and 30 patients non-infected with bac-
teria.

Control group
The control group included 30 healthy people con-

sisting of 15 males and 15 females, with an age be-
tween 3 and 73 years.

Exclusion criteria
People with asthma who suffer from chronic diseas-

es such as diabetes, high blood pressure, and autoim-
mune diseases.

Samples collection
Sputum samples
Sputum samples were obtained from patients with 

asthma and (controls 1 asthma patients without bacte-
rial infection) by clean containers then transported di-
rectly to the laboratory within one hour after collection 
for examination.

Blood samples 
A five ml of blood were collected from both patients 

and control group, two ml of blood was putted in gel 
tube and left about half hour for coagulation, after that 
the samples were centrifuged 4000 RPM for five min-
utes, for serum obtained. The serum was stored at 
-20°C until using a immunological parameters evalua-
tion, the immunoglobulin IgE and cytokines IL-5, IL-13 
and TNFα were evaluated by Enzyme-Linked-Immu-
no-Sorbent-Assay Technique (ELISA).

Bacteria culture
Blood agar, MacConkey agar, Mannitol salt agar, 

Brain heart infusion broth, and Urease activity test media 
were included for diagnosis the gram-positive bacteria.

Approval of the ethical committee 
The presented revision has been permitted by the 

Directorate of Health in the Thi-Qar Committee (No. 
210 ⁄ 2023 in 26/10/2023). The patient's consent was 
taken verbally in hospitals and clinics, when visiting 
them in their homes, or by mobile phone conversation 
for an invitation for blood and sputum samples.
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Statistical analysis
The data of the current study was statistically analy-

sis by using SPSS version 26, based on using Kruskal-Wal-
lis H for mean and range and Chi-square for independ-
ent at p. value <0.05.

RESULTS 
Evaluation levels of IL-5, IL-13, TNFα and IgE  
in asthmatic patients and control group

This study was conducted that a high significant dif-
ference at p. value <0.05, in the levels of immune pa-
rameters studies groups, this study recorded the level 
of IL-5 and IgE increased significantly in asthmatic bac-
terial infected patients compared with other asthmatic 
patients and control group, while the levels of both IL-
13 and TNFα increased significantly in both groups of 
asthmatic patients compared with control group, as in 
Table 1.

TABLE 1. Evaluation levels of IL-5, IL-13, TNFα and IgE in 
asthmatic patients and control group

IL5 IL13 TNFα IgE

Mean + (Range)
With 
infection

56.4 
(21.5-121.3)a

40.1 
(26.3-87.3)a

53.3 
(28.6-106.7)a

155.5  
(8.90-746.2)a

Without 
infection 

44.8 
(22.4-130.8)b

40.9 
(28.6-87.3)a

48.7 
(28.0-87.39)a

112.6 
(47.0-211.0)b

Control 30.7 
(21.2-40.83)c

29.4 
(25.7-37.9)b

31.2 
(24.6-45.62)b

48.26 
(32.1-68.30)c

Kruskal- 
Wallis H <0.001 <0.001 <0.001 <0.001

Estimate result of IL-5 of asthmatic patients (with 
and without bacterial infection) and control group 

This study was conducted that a high significant dif-
ference between studies groups, and between asth-
matic patients groups according to result of IL-5 at p. 
value <0.05, was noted 36 (51.43%) of asthmatic pa-
tients with bacterial infection was positive for IL-5, 6 
(20%) positive in asthmatic patients without bacterial 
infection, while the lowest positive recorded in control 
group 5 (16.67%), according to odds ratio, the probabil-
ity of positive result of IL-5 in asthmatic patients had 
bacterial infection increased 4 times than same pa-
tients without bacterial infection (Table 2). 

Estimate result of IL-13 of asthmatic patients (with 
and without bacterial infection) and control group 

This study was conducted that a high significant dif-
ference between studies groups, while a non-signifi-
cant difference between asthmatic patients groups ac-
cording to result of IL-13 at p. value <0.05, was noted 5 
(17.14%) of asthmatic patients  with bacterial infection 
was positive for IL-13, 4 (13.33%) positive in asthmatic 
patients without bacterial infection, while non-record-
ed positive result in control group 0 (0.00%), according 
to odds ratio, the probability of positive result of IL-13 
in asthmatic patients had bacterial infection increased 
more than one times than same patients without bac-
terial infection as in Table 3.

Estimate result of TNFα of asthmatic patients (with 
and without bacterial infection) and control group 

This study was conducted that a high significant dif-
ference between studies groups, while a non-signifi-

TABLE 2. Estimate result of IL-5 of asthmatic patients (with and without bacterial infection) and control group 

IL-5 
Positive Negative Total

No. % No. % No. %
With infection 36 51.43 34 48.57 70 53.84
Without infection 6 20.00 24 80.00 30 23.08
Control 5 16.67 25 83.33 30 23.08
Total 47 36.15 83 63.85 130 100
All groups CalX2= 34.1               TabX2= 5.99    DF= 2     p. value <0.001Sig
Patients groups CalX2= 20.9     TabX2= 3.84    DF= 1     p. value <0.001Sig
OR infected/non-infected 4.16 (2.22-7.79)

TABLE 3. Estimate result of IL-13 of asthmatic patients (with and without bacterial infection) and control group 

IL-13 
Positive Negative Total

No. % No. % No. %
With infection 5 17.14 65 82.86 70 53.84
Without infection 4 13.33 26 86.67 30 23.08
Control 0 0.00 30 100 30 23.08
Total 9 6.92 121 93.08 130 100
All groups CalX2= 17.5                  TabX2= 5.99    DF= 2     p. value <0.001Sig
Patients groups CalX2= 0.627      TabX2= 3.84    DF= 1     p. value 0.482Non-sig
OR infected/non-infected 1.37 (0.62-2.99)
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cant difference between asthmatic patients groups ac-
cording to result of TNFα at p. value <0.05, was noted 
35 (50%) of asthmatic patients  with bacterial infection 
was positive for TNFα, 12 (40%) positive in asthmatic 
patients without bacterial infection, while 5 (16.67%) 
positive result in control group, according to odds ratio, 
the probability of positive result of TNFα in asthmatic 
patients had bacterial infection increased more than 
one times than same patients without bacterial infec-
tion (Table 4). 

Estimate result of TNFα of asthmatic patients (with 
and without bacterial infection) and control group 

This study was conducted that a high significant dif-
ference between studies groups, and between asth-
matic patients groups according to result of IgE at p. 
value <0.05, was noted 47 (67.14%) of asthmatic pa-
tients  with bacterial infection was positive for IgE, 15 
(50%) positive in asthmatic patients without bacterial 
infection, while 6 (20%) positive result in control group, 
according to odds ratio, the probability of positive re-
sult of IgE in asthmatic patients had bacterial infection 
increased more than two times than same patients 
without bacterial infection as in Table 5. 

DISCUSSION
Evaluation of IL-5 in asthmatic patients (with and 

without bacterial infection) and control group
The present study showed that the level of IL-5 in-

creases significantly in asthmatic patients than control 
group, also cytokine level increased significantly in 
asthmatic patients with bacterial infection in compari-

son with asthmatic patients without bacterial infection. 
In addition, (51.43%), of bacterial infected asthmatic 
patients were positive IL-5 while the percentage was 
20% in asthmatic patients without bacterial infection. 
Furthermore, the IL-5 positive result in asthmatic pa-
tients increased as 4.16 times than asthmatic patients 
without bacterial infection. 

The present study aligns with the findings of Bessa 
et al. [14] and Lun et al. [14], which demonstrated a 
significant elevation in IL-5 levels in the serum or plas-
ma of untreated asthma patients compared to controls. 
These elevated levels of IL-5 exhibited positive associa-
tions with risk score, total eosinophil count, and total 
serum eosinophil count. Also, the study of Dimitrova 
[16], recorded the IL-5 increased with severity of dis-
ease, was recorded the sever patients had high level 
than all moderate, mild, and control group. In contrast 
this study disagreed with study of Alturaiki, [17], which 
was noted a non-significant difference in IL-5 between 
two groups, also it was disagreed with study John et al. 
[18], their study found a non-significant difference be-
tween asthmatic patients and control group. The dis-
crepancy between the current study and prior research-
es may arise from the usage of corticosteroid inhalation 
by these individuals. It has been shown that corticoster-
oids can reduce IL-5 by inhibiting NF-κB-dependent 
transcription [19]. Nevertheless, in a mouse model of 
allergic airway disease, IL-5 was the target of anti-
body-induced reductions in airway inflammation, indi-
cating that IL-5 plays a significant role in asthma severi-
ty assessment [20]. 

The interactions between microbial factors and host 
cells play a crucial role in the immune response of the 

TABLE 4. Estimate result of TNFα of asthmatic patients (with and without bacterial infection) and control group 

TNFα 
Positive Negative Total

No. % No. % No. %
With infection 35 50.00 35 50.00 70 53.84
Without infection 12 40.00 18 60.00 30 23.08
Control 5 16.67 25 83.33 30 23.08
Total 47 36.15 83 63.85 130 100
All groups CalX2= 24.9                TabX2= 5.99    DF= 2     p. value <0.001Sig
Patients groups CalX2= 2.20      TabX2= 3.84    DF= 1     p. value 0.155Non-sig
OR infected/non-infected 1.50 (0.87-2.62)

TABLE 5. Estimate result of IgE of asthmatic patients (with and without bacterial infection) and control group 

TNFα 
Positive Negative Total

No. % No. % No. %
With infection 47 67.14 23 32.86 70 53.84
Without infection 15 50.00 15 50.00 30 23.08
Control 6 20.0 24 80.0 30 23.08
Total 68 52.30 62 47.70 130 100
All groups CalX2= 78.8                TabX2= 5.99    DF= 2     p. value <0.001Sig
Patients groups CalX2= 5.92      TabX2= 3.84    DF= 1     p. value 0.015Sig
OR infected/non-infected 2.03 (1.16-2.59)
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airways. The earliest interactions between microorgan-
isms and the host immune response mostly involve ep-
ithelial cells and dendritic cells, although airway mac-
rophages, intraepithelial lymphocytes, and other 
leukocytes also contribute to this process. Dendritic 
cells have a crucial function in connecting the innate 
and adaptive immune responses and act as a central 
controller of allergic inflammation [21]. In addition, the 
study of Ramos-Martínez et al. [22], in line with current 
study was investigated that asthmatic patients with 
bacterial infection had high IL-5 level compared asth-
matic patients only and control group, also, their study 
showed IL-5, IL-9, and IL-13 decreased significantly and 
L-10, IFNγ increased after treatment the patients with 
Vit-D3. In the investigation of Son et al. [23] found evi-
dence that both viruses and bacteria can activate nu-
cleotide-binding oligomerization domain (NOD)-like re-
ceptors (NLRs). This activation leads to the formation of 
inflammasomes and the subsequent proteolytic activa-
tion of IL-1β, IL-18, and IL-5. Streptococci can enter ep-
ithelial cells, and the first attachment of oral Strepto-
coccus to these cells is probably facilitated by the 
antigen I/II adhesion family, stringent starvation protein 
A (SspA), and SspB. [24].

Evaluation of IL-13 in asthmatic patients (with and 
without bacterial infection) and control group

This study showed that the level of IL-13 increases 
significantly in asthmatic patients than control group, 
while non-significantly difference between asthmatic 
patients according to bacterial infection. Also, 17.14% 
of asthmatic patients with bacterial infection were pos-
itive IL-13, while in asthmatic patients without bacterial 
infection they were 13.33%. Furthermore, the IL-13 
positive result in asthmatic patients increased 1.37 
times than asthmatic patients without bacterial infec-
tion but non-significantly.

The current study was in line with recent study con-
ducted by Kazaal et al. [25], with regard level of IL-13 in 
asthmatic patients, while disagreed with regard result 
of IL-13 was showed all patients had positive IL-13 re-
sult 100%, and 0% in control group. In addition, it 
showed a positive correlation with the count of eosino-
phils. Also, the study of Cai et al. [26], recorded the IL-
13 highly increased in asthmatic patients. Moran et al. 
[27] demonstrated a notable correlation between IL-4 
and IL-13 in individuals with asthma. IL-4 is regarded as 
a crucial regulator of Th2 cells, which are responsible 
for allergic responses. It not only triggers the produc-
tion of other pro-allergic cytokines like IL-5 and IL-13, 
but also plays a key role in the development of allergic 
disorders. IL-4 facilitates the formation of myeloid den-
dritic cells (mDCs) and has a role in the movement of 
Th2 cells and eosinophils to the site of inflammation. 
Both interleukin-4 (IL-4) and interleukin-13 (IL-13) stim-

ulate B cells to produce immunoglobulin E (IgE), pro-
mote an increase in the number of goblet cells, initiate 
an exaggerated response of the airways, and stimulate 
excessive production of mucus [28, 29]. Also, our result 
came agreed with the study of Son et al. [23], that re-
corded the level of both IL-5 and IL-13 had a positive 
correlation with eosinophil count, while our finding dis-
agreed with the same study when showed that the IL-
13 increased significantly in asthmatic patients with 
bacterial infection. The reason for the difference with 
Son study may be due to the type of bacteria isolated 
Porphyromonas pasteri and V. rogosae, in their study. 
Innate lymphoid cells of Group 2 (ILC2) can be stimulat-
ed by microorganisms that interact with Toll-like recep-
tors (TLR), without the need for IgE-dependent activa-
tion [30]. In addition, when epithelial cells are exposed 
to various harmful stimuli, they become activated and 
stimulate the production of ILC2, IL-5, and IL-13. This 
process may play a crucial role in the initial phases of 
the allergic immune response [31].

Evaluation of TNFα in asthmatic patients (with and 
without bacterial infection) and control group

In this study the level of TNFα was increased signifi-
cantly in asthmatic patients in comparison with control 
group, while the level was non-significant between 
asthmatic patients according to bacterial infection, in 
addition 50% of bacterial infected patients were posi-
tive for TNF, and the cytokine positivity was 40% in pa-
tients without bacterial infection, furthermore the bac-
terial infected patients increased 1.5 times than other 
patients group.

As in the research of Kubysheva et al. [32], that in-
volved three groups of patients, our results come 
agreed with it in finding of patients cohorts had high 
level of TNFα than control group, they found the high-
est level of cytokine was observed in individuals with 
asthma and COPD, followed by asthma and chronic ob-
structive pulmonary disease, and lastly in people with 
bronchial asthma. The study of Bazan-Socha et al. [33], 
included two cohorts of asthma patients, one with al-
lergies and one without allergies. The results showed 
that both groups had elevated levels of TNFα compared 
to the control group. However, there was no statistical-
ly significant difference between the two patient 
groups. Furthermore, it is worth mentioning The NFα 
may serve as a standalone indicator for prolonged CLT 
in both asthma and control groups, despite the absence 
of a clear correlation between these variables in linear 
univariate regression models. Numerous studies have 
documented that IL-18 acts as a coenzyme in individu-
als with asthma, contributing to the formation of both 
Th1 and Th2 cells. Additionally, IL-18 can enhance the 
activity of natural killer (NK) cells and the expression of 
Fas-ligand in cells. Evidence demonstrates that this cy-
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tokine possesses the characteristics of a potent facilita-
tor, augmenting the stimulation of diverse proinflam-
matory cytokines, such as IFN-g, IFN-γ, GM-CSF, TNF-α, 
IL-13, IL8, IL-17, and IL-5 [34, 35]. 

The study of Wardzyńska et al. [36], showed the ge-
netic expressing micro-MRN of TNF-α in asthmatic pa-
tients, also, recorded the disease severity has positive 
correlation with BMI. So yet, the exact function of sys-
temic inflammation in the development of asthma re-
mains unclear. In both atopic and non-atopic individu-
als, blood levels of soluble tumor necrosis factor 
receptors were observed to rise during episodes of 
asthma [37]. Adipose tissue can also serve as a signifi-
cant origin of proinflammatory cytokines, Furthermore, 
Giuffrida et al. [38] found that the level of TNF-α was 
considerably higher in asthmatic patients compared to 
the control group. They also observed a non-significant 
difference in TNF-α levels between asthmatic patients 
and non-asthmatic patients who were infected with 
germs and/or viruses. TNF- α and IL8 have important 
roles in lung dysfunction [39]. Previous studies, such as 
the study conducted by Tirado et al. [40] and the study 
conducted by Fujitsuka et al. [41], have indicated that 
patients with microbial lung infections exhibit elevated 
levels of pro-inflammatory cytokines (IL-1b and TNF-a), 
Th2 cytokines (IL-4 and IL-5), and chemokines (MCP-1 
and RANTES). These findings suggest an intricate im-
mune interaction during microbial respiratory infec-
tions. Cytokines in question may originate from cells 
within the lung tissue. Epithelial cells, mast cells, baso-
phils, monocyte/macrophages, and lymphocytes could 
release various types of cytokines and chemokines 
(such as IL-1, TNF, IL-4, IL-5, IL8, MCP-1, RANTES) when 
interacting with bacteria in lung tissue. Nevertheless, it 
is unable to exclude the involvement of other cells in 
different tissues. Previous reports conducted by Chung, 
[42], demonstrated disparities in cytokine patterns be-
tween asthma and other respiratory illnesses. Studies 
have documented differences in the cytokine profiles 
of bronchoalveolar lavage between individuals with 
chronic obstructive pulmonary disease (COPD) and 
asthma. The cytokine expression profile in COPD differs 
from that reported in asthma. Asthma typically exhibits 
infiltration of eosinophils and Th2-cells, which is ac-
companied by the production of IL-4, IL-5, and IL-13. 
IL-8, IL-1, and TNF-a have more significant involvement 
in COPD.

Evaluation of IgE in asthmatic patients (with and 
without bacterial infection) and control group

The IgE increased significantly in asthmatic patients 
than in control group, and the antibody is increased sig-
nificantly in bacterial infected patients in comparison 
with other patients group, in addition the level of IgE 
was positive in 67.14% in bacterial infected patients, 

and in 50% of patients without bacterial infection, fur-
thermore the bacterial infected patients increased 1.5 
times than other patients group. Clinicians commonly 
utilize total IgE levels as a biomarker to ascertain the 
allergic phenotype of asthma. Nevertheless, it is fre-
quently the case, and our research findings confirm this 
hypothesis, that measuring total IgE alone is inade-
quate, and further examination for allergen-specific IgE 
is necessary, which ultimately incurs higher expenses 
compared to utilizing the Phadiatop™ as an initial 
screening test. The cost of skin tests with allergens is 
generally lower than the cost of determining specific 
IgE levels in vitro. However, skin tests can only assess a 
limited number of allergen sources and the process is 
time-consuming, often necessitating numerous visits to 
the patient. Additionally, in vivo experiments can be 
conducted on asthma patients who have a forced expir-
atory volume in one second (FEV1) level greater than 
70%, however it may pose a higher risk for patients 
with severe asthma [43,44].

The above mentioned finding of current study is 
agreed with recent study of Naumova et al. [45] that 
recorded the IgE level increased significantly in patients 
with mixed asthma, then in allergic asthma, then in 
non-allergic asthma than control group. Also, the study 
of Crespo-Lessmann et al. [46], reported the asthmatic 
patients had higher level of serum IgE than non-allergic 
patients, while non-significantly in level of IgE in spu-
tum. A study has demonstrated the presence of local-
ized synthesis of IgE in the nasal passages of patients 
who have tested negative for skin prick tests and had 
undetectable levels of IgE in their blood serum [47]. 
Since there is currently no established physiological 
cause for non-allergic asthma, it is reasonable to as-
sume that individuals with non-atopic asthma may also 
have a local allergic response due to the shared fea-
tures of the two conditions. Airway inflammation with 
eosinophilia, increased production of Th2 cytokines, 
and airway-induced exacerbations are common fea-
tures of both allergic and nonallergic asthma, despite 
certain distinctions between the two [48,49]. Research-
ers found that SE-IgE levels are again linked to severe 
disease in atopic dermatitis, and that skin colonization 
with S. aureus is much higher in individuals with the 
condition (up to 90% compared to healthy people Now-
icka et al. [50]; Weidinger et al., [51]. Several investiga-
tions have established a connection between changes 
in the airway microbiota and the development of atopy 
and asthma phenotype [52]. Patients with airway aller-
gies frequently exhibit IgE reaction to antigens derived 
from microorganisms. HDM has been documented as 
carriers of bacteria and microbial antigens, which can 
induce IgE sensitization [53].
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