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The purpose of the study is aimed at identificating clinical and immunological
disorders of changes in the cytokine system in patients with community-acquired
pneumonia to evaluate their impact on the severity of the disease.

Material and Methods. We have examined 104 (63 men and 41 women) patients,
aged 20 to 80 years, with community-acquired pneumonia, who received treatment in
the Therapeutic Department of the Kharkiv Municipal Clinical Hospital No. 25. CAP
was diagnosed on the basis of epidemiological, clinical, laboratory, and X-ray data.
Patients with such pathologies as tuberculosis, bronchial asthma, Hepatitis B, C and D,
HIV, blood diseases and oncological diseases were excluded from the study [1].

The control group was formed of 20 apparently healthy individuals (AHI) of the
same age and gender. To carry out statistical calculations, patients with mild CAP who
have a low risk of mortality less than 5 % (according to the Pneumonia PORT scale,
Fine M., 1997) have been assigned into Group | (n=83 (79.8 %)), and patients with
moderate form of the disease with a higher mortality risk up to 30% have been assigned
into Group Il (n=21(20.2 %)). According to the results of chest X-ray, patients with
varying severity have been divided into 3 subgroups, depending on the amount of
damage to the lung tissue. The first subgroup (with focal lesions) involved 63 patients
(54.2 %), the second subgroup (with segmental lesions) involved 19 (21.7 %) patients
and the third subgroup (with lobar pneumonia) involved 22 (24.2 %) people. During
hospitalization, all patients, examined according to the standards of the International
Society of Pulmonologists and the Recommendations of the F.G. Yanovsky National
Institute of Phthisiology and Pulmonology (Kiev, 2019), received standard antibiotic
therapy. Patients have been examined in accordance with the Medical Standards (F.G.
Yanovsky National Institute of Phthisiology and Pulmonology). CAP causative agents
were verified by the conventional microscopic and bacteriological methods.
Etiological diagnostics of atypical pathogens of pneumonia included the enzyme-
linked immunosorbent assay in progression (test systems of Proteinovyi KonturTest
LLC, St. Petersburg), with the determination of specific immunoglobulins IgM and
IgG to Mycoplasma and Chlamydia pneumoniae in the blood serum. The complex of
standardized immunological studies included the analysis of capillary blood leukogram
data. The study of the level of cytokines (IL-2, IL-4, IL-6, IL-8 and TNFa) in the blood
serum of patients with CAP in progression during registration and following 10 days
thereafter was carried out quantitatively using a set of reagents “Interleukin IFA-
BEST” (VEKTOR- BEST, Russia) for determination in biological fluids and culture
media. The method is based on a solid-phase “sandwich”, a variation of the enzyme
Immunoassay using the mono- and polyclonal antibodies. Statistical processing of
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digital data was carried out by the methods of parametric and nonparametric statistics
on a personal computer with the “Statistica 8.0 StatSoft USA using the Student’s t-
test. The level of reliability was taken at p<0.05.text, [1-6].

Results of the study and their discussion. The findings of the study of
iImmunoglobulins in patients with community-acquired pneumonia of varying severity
has revealed the following (table 1): the IgA level tended to increase, while the IgM
level tended to decrease in patients of both groups, though the indices did not differ
statistically significantly from those in the AHI group. IgG level was significantly
(p<0.05) decreased in patients of both groups.

Table 1.

The progression of cytokine indices in patients with CAP of varying severity (the

Therapeutic Department of the Kharkiv Municipal Clinical Hospital No. 25)

Community-acquired pneumonia patients (n=104) AHI (control)
Indices Group | (n=73) Group Il (n=31) group
Day 1 Day 10 Day 1 Day 10 (n=20)
IL-2, pg/ml 86.80+19.15%* 87.26+£27.60* 55.26+17.48* 73.60+37.47* 22.90+4.70
IL-4, pg/ml 39.96+13.10 47.00+17.87 14.89+5.20* 3.51+1.14* 30.60+6.60
IL-6, pg/ml 6.07+3.24 2.42+2.03* 64.20+48.65* 59.16+£30.8* 5.50+2,30
IL-8, pg/ml 8.53+3.20 4.13+0.95%* 11.77+4.28* 6.54+2.11 7.50+2.90
TNFa, pg/ml 1.88+0.70* 0.95+0.40 2.24+1.46 4.094£2.62* 1.50+0.35

Note * — p<0.05 compared to AHI group.

The initial increase in the level of the inflammatory cytokine IL-2 (p <0.05) and a
tendency to anincrease in the TNFa value were common for patients with varying
severity of CAP. In patients of Groupl (with a mild course of CAP), the level of IL-4,
the values of the regulatory cytokine IL-6 and the proinflammatory chemokine IL-8
were slightly increased. On the contrary, in patients with moderate course of the disease
(Group I1) the level of IL-4 lymphokine was significantly lower and the IL-8 value was
higher (p <0.05) compared to the control (p<0.05), and the IL-6 index was by dozens
of times higher than the control value.

Immunological monitoring revealed that the level of IL-2 remained significantly
elevated in both groups with the increase in patients with moderate course of the
disease, while the value of IL-4 increased slightly in the group with mild and moderate
course of the disease. In both groups, after 10 days of treatment with standard
antibacterial therapy, normalization of the inflammatory activity of IL-8 was noted.
However, in patients with moderate course of the disease, the value of regulatory IL-6
remained significantly high. The treatment showed that the level of TNFa, lymphokine
with pronounced proinflammatory activity, which tended to increase in both groups at
the beginning of the disease, decreased in the mild course of CAP and increased in
moderate patients.

Changes in cytokine levels that are characteristic of varying degree of severity also
corresponded to the amount of damage to the lung tissue. Notably, the activation of the
chemokine IL-8 increased with the increasing volume of the inflammatory process in
the lungs. The IL-8 index was by 1.9 times higher in the segmental lesions and by 2.7
times higher in the lobe lesions compared to the focal one, while the level of the anti-
inflammatory cytokine IL-4 was significantly reduced. Its level was the lower the

218



MEDICAL SCIENCES
INNOVATIVE TRENDS IN SCIENCE, PRACTICE AND EDUCATION

greater was the amounts of damage to the lung tissue, i.e., by 2 times lower compared
to the AHI group in the segmental lesions and by 3.2 times lower in the lobar lesions.
The value of the regulatory cytokine IL-6 was by 1.5 times higher in the segmental
lesions and by 4 times higher in the lobar lesions compared to the focal one.

The study of the correlation between cytokine levels and other indices of the
Immune system revealed the inducing role of these essential factors of intercellular
interaction of different components of the immune system. At the same time, in the
nature of the immune response of patients with CAP, we noted the specific features of
reactivity that determine the severity of the disease. At the early stages and peak of
pneumonia, a relative lymphopenia in both groups of patients was detected, and it was
more pronounced in moderate course of the disease, which, in our opinion, indicates
an insufficient response of lymphocytic cells. This tendency is clearly observed in the
analysis of subpopulations of lymphocytes in different categories of the pneumonia
patients. Indices of the primary classes of immunoglobulins in the initial period of CAP
were characterized by the lower values compared to the control group, except for IgA.
Dysimmunoglobulinemia along with the detected enhanced immunocomplex
mechanisms hypothesizes the presence of immunocomplex and autoimmune
components in the pathogenesis of community-acquired pneumonia. The findings of
the studies of the cytokine system in patients with mild and focal course of the disease
have been of greatest interest: the equivalent activation of the oppositional cytokine
pools at the onset of the disease (IL-2, IL-4, IL-6, IL-8, TNFa) with an increase in IL-
2, IL-4 and a decrease in IL-6, IL-8 and TNFa over time. On the contrary, moderate
course and lobar lesions of the lung tissue is accompanied by the imbalance of the
cytokine component in the form of an increase in the IL-6 content by 10.5 times, IL-8
by 1.4 times, TNFa by 1.3 times and a 1.6-fold decrease in IL- 2 and by 2.7 times in
IL-4 (compared to the indices of patients with mild course). The findings of the analysis
of the clinical course and etiological characteristics of community-acquired pneumonia
of our patients revealed the general trends of the course of the disease that are consistent
with the literature data [8]. Considering the most important regulatory role of the
lymphokines IL-2, IL-4 (synthesized by Thl,

Th2 lymphocytes, respectively) [2, 4], we can assume insufficient intercellular
activation of specific factors of the cellular component of the immune system.

Conclusions.

1. In patients with community-acquired pneumonia with mild and moderate forms
of the disease, an imbalance of the cytokine component was revealed, which
determines the pathogenetic features of the course of the disease.

2. The findings of the immunological monitoring showed that standard antibiotic
therapy in patients with community-acquired pneumonia leads to its clinical and
radiological resolution, but is not accompanied by the normalization of the immunity
indices.

3. The imbalance of the cytokine component of the immune system justifies the
need for further development of pathogenetic and immunocorrective therapy in patients
with community-acquired pneumonia.
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