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Relevance: Due to the significant prevalence of chronic nonspecific lung diseases and
the high level of disability, one of the most important tasks of healthcare is the prevention
and effective diagnosis, as well as the treatment of patients withchronic diseases of the
lower respiratory tract. Asthma and chronic obstructive pulmonary disease (COPD) are a
major public health problem and a leading cause of morbidity and mortality worldwide.
Asthma and COPD are the most common chronic respiratory diseases, each with a specific
pathophysiology. Usually, asthma is characterized by chronic inflammation of the airways
with reversible symptoms, while COPD is characterized by persistent respiratory changes in
the bronchopulmonary system. However, patients can sometimes have clinical features of
both diseases, and this condition is called asthma-COPD overlap (ACO). recommended by
the joint guidelines of GINA (Global Strategy for the Management and Prevention of
Asthma) and GOLD (Global Initiative for Chronic Obstructive Pulmonary Disease).
According to this guide, ACOis characterized by "permanent airflow limitation with some
features of asthma and COPD."

Numerous population-based studies have been conducted to estimate the prevalence of
ACOs worldwide, especially in the US and Europe. However, the studies differ greatly. The
prevalence of ACO in these studies varied widely from 0.3% to 5.0% in the general
population, from 3.2% to 51.4% in patients with asthma, and from 12.6% to 55.7% in
patients with COPD.

According to many authors, the cause of overlap or layering of bronchial asthma and
chronic obstructive pulmonary disease are various immune disorders that cause a decrease
in the body's resistance to microbial infection. A group of other scientists believe that ACO
has a different combination of immune disorders, which is a consequence of the
development of two separate pathologies. In some cases, Th2-type atopy and inflammation
of the airways, eosonophilia, elevated IgE levels, with the participation of cytokines such as
IL-4, IL-5 and IL-9, can be observed in patients with ACO. And in other patients with ACO,
there may be signs of COPD, neutrophilia and an imbalance of cytokines such as IL-6, IL-8
and tumor necrosis factor. Studies of the cytokine profile and identification of the nature of
the immune response will optimize treatment,

Purpose of the study:to identify the most important correlations of clinical and
immunological parameters in patients with BA, COPD and ACO.

Materials and methods of research:We have studied clinical and immunological
parameters in 159 patients with BA, COPD and ACO.
Of 159 patients: 62 patients were diagnosed with bronchial asthma, 67 patients with
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COPD, 30 patients with an overlap of asthma and COPD

The diagnosis was established according to clinical and functional data in accordance
with the international consensus (GINA-2021) for the diagnosis and treatment of
bronchopulmonary diseases. The diagnoses were verified on the basis of a thorough history
taking, clinical, laboratory (general blood count, urine), biochemical blood test,
bacteriological examination of sputum, instrumental (chest x-ray, electrocardiography,
spirography, peak fluometry). Particular attention was paid to the prescription of the
pathological process, past and concomitant diseases, and the tendency to allergic reactions.

The inclusion criteria for the study were patients with an established diagnosis of
ACO aged 18 to 75 years.

Exclusion Criteria:

- heart disease (acute myocardial infarction)

- the presence of cerebrovascular diseases (stroke, transient ischemic attacks

- malignant neoplasms

- severe kidney or liver failure

- Pregnancy or breastfeeding in women

- severe endocrine pathologies

- severe autoimmune condition

Quantitative assessment of the levels of IL-4, IL-8, TNFa, IFNy was carried out
using test systems (LLC "Cytokin", St. Petersburg) by enzyme-linked immunosorbent assay.

Statistical processing of the obtained data was carried out by the method of variation
statistics according to Fisher-Student andused Pearson's y? test.

Research results:

We carried out a correlation analysis of clinical and immunological parameters in the
examined patients in the BA group; 16 relationships were identified, of which 10 (r=0-0.3)
were positive and 6 were negative.

Thus, IL-4 has 1 direct (r=0.27) relationship with eosinophils and 1 inverse
relationship (r=-0.27) with lactoferrin. IL-8 has 2 direct links with TNFa (r=0.18), vitamin
D (r=0.17) and 2 reverse links with IFNy (r=-0.31), lactoferrin (r=-0.12) . TNFa has 4 direct
relationships with such indicators as IgE, CRP, vitamin D and fibrinogen (fromr =0.11tor
= 0.2), in turn, interferon gamma has one direct relationship with lactoferrin. The obtained
values of immunoglobulin E were also in direct relationship with CRP and vitamin D
(r=0.18). CRP also had a direct relationship with eosinophil (r=0.13). Lactoferrin has 3
relationships, all of which are negative with vitamin D, fibrinogen and eosinophil (r=-0.11).
And the latter, in turn, have a direct relationship with each other (r=0.17).

In the group of patients with COPD, 22 correlation relationships were identified, of
which 11 were positive (r=0-0.5) and 10 were negative values.

Direct correlations were found between the following indicators: 1) IL-4 with vitamin
D (r=0.13); 2) IL-8 with TNFa, CRP and vitamin D (r=0.1-0.16); 3) TNFa with IgE and
eosinophils (r=0.15-0.17); 4) IFNy with lactoferrin (r=0.13); 5) IgE with fibrinogen and
eosinophils (r=0.12-0.13); 6) CRP with fibrinogen and eosinophils (r=0.21-0.23). It should
be noted that the obtained inverse correlations were not in all indicators and ranged from r=-
0.11 to r=-0.33. So, IL-4 with IFNy and lactoferrin, IL-8 also with IFNy and lactoferrin,
IFNy has 3 relationships with CRP, fibrinogen and eosonophylls. The C reactive protein has
one bond with lactoferrin. And vitamin D and eosinophils have one inverse relationship
with lactoferrin, respectively.

Further, a correlation analysis of clinical and immunological parameters was carried
out in the group with ACO.

In the course of studying the correlation values between indicators in the PBAH
group, 33 relationships were identified, of which 22 were positive and 11 were negative.
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Direct correlation was observed within r=0-0.3 for 14 links and r=0.3-0.5 for 8 links.
The r=0-0.3 value was between relationships; IL-4 and TNFa, IgE, CRP, eosinophils; IL-8
and CRP, vitamin D, eosinophils; TNFa and fibrinogen, eosinophils; IgE with vitamin D,
fibrinogen CRP and eosinophils; vitamin D and fibrinogen, eosinophils. And the value of
r=0.3-0.5 was in IL-4 and IL-8, fibrinogen; IL-8 with IgE and fibrinogen; TNFa with IgE,
CRP; IgE with CRP; fibrinogen with eosinophil.

In contrast to the groups with bronchial asthma or COPD, in this group the number of
inverse correlations is greater and ranges from r=-0.12 to r=-0.41. Of the 11 relationship
values r=-0.3 to 0 occurs in 10 relationships between IL-4 with IFNy, lactoferrin; IL-8 with
lactoferrin; TNFa with IFNy, lactoferrin; IFNy with IgE, CRP, fibrinogen and eosinophils;
lactoferrin with fibrinogen. And the values of r=-0.5 to -0.3 are found in only one
relationship - between IL-8 and IFNy (r=-0.41).

Findings:Thus, the analysis of correlation relationships between 10 clinical and
immunological parameters revealed that in all groups studied (BA, COPD and ACO) 71
weakly significant correlation relationships were recorded. In particular, 16 relationships
were found in the asthma group, 22 relationships in the COPD group, while 33 relationships
were identified in the ACO group, and IL-8 and IFNy were subject to the greatest changes.
This may indicate complex immunological mechanisms for the development of these
pathologies, which lead to deeper changes in the bronchopulmonary tree and a severe course
of the disease.
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