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ABSTRACT

60 sick children with acute pneumonia aged from 1 to 3 years were examined. The control group
consisted of 30 healthy children of the same age. The experience of the clinic has shown that all
children with acute pneumonia have disorders of the autonomic nervous system, which aggravates
the course of this disease. The author found that children with acute pneumonia showed
characteristic changes in autonomic regulation, manifested by a predominance of
hypersympathicotonic initial autonomic tone, which generally indicates a state of overstrain of the
body's adaptive capabilities. High tension and disruption of adaptation increase the risk of an
unfavorable outcome of the disease. In patients with acute pneumonia who received vegetotropic
drugs and a multivitamin complex as part of complex therapy, more pronounced positive dynamics
in indicators of autonomic homeostasis were noted.
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Introduction

Despite the achievements of modern medicine, pneumonia, as before, is a serious disease, is the
main cause of death in children all over the world, and has a high risk of various complications
[6,7,13]. According to WHO, about 155 million cases of pneumonia in children are registered
annually worldwide, with approximately 1.4 million deaths under the age of five [4]. Pneumonia
accounted for 740,180 children under five years of age in 2019, accounting for 14% of all under-
five deaths, and among children aged one to five years, pneumonia accounted for 22% of all deaths

[5].

The prevalence of pneumonia in the general child population according to statistics for Uzbekistan
(2015) is 2.91%. A significant role in the development of pneumonia is played by microbial
aggression, to which the body is not able to form an adequate response. It is under the influence
of nonspecific damaging factors that the body’s adaptive capabilities are reduced, which creates
conditions for infection of the lung tissue [13,14]. There is no doubt that the state of the autonomic
nervous system (ANS) plays a significant role in the occurrence and development of respiratory
pathology. One can note the dual participation of the NS in the formation and development of
inflammation: on the one hand, undoubtedly, the influence of the inflammatory process on the
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nervous system, on the other, the participation of altered reactions of the nervous system in the
pathogenesis of inflammation [13,14].

The severe course of acute pneumonia among young children and, in most cases, the lack of effect
of traditional treatment methods have become the reason for the search for perfect and effective
methods, as well as the study of concomitant diseases that affect the child’s body.

The state of health and illness is currently considered as a manifestation of adaptation and
maladaptation, between which there are phases of subadaptation. The final effectiveness of
adaptation processes in normal conditions and in pathology is regulated by the autonomic nervous
system (ANS), the leading mechanisms of which determine the effectiveness and level of
responses of organs and systems to various changes in the external and internal environment of
the body under the influence of various stress factors. The problem of autonomic disorders in
young children is one of the most pressing in pediatrics. Since physiologists and clinicians
established a direct connection between a person’s functional state and the ANS, interest in this
problem has been constantly growing. Autonomic homeostasis is one of the first to respond to
changes in the state of the body when adapting to physiological stress or pathological conditions.
According to the literature, in children with somatic pathology, various disorders of autonomic
homeostasis are quite common, which are secondary in nature and significantly complicate the
course of the underlying disease [11]. Dysfunction of the ANS in pneumonia occurs secondary
and is somatically determined. Also according to Abdool Karim, S.S. [12] dysfunction of the ANS
in diseases is associated with a decrease in the vascular supply of the body, high intensity of
anabolic processes and changes in the functional state of both of its parts. According to Wayne
A.M. [12] autonomic dysfunction is a syndrome of somatic diseases, including pneumonia.

A number of authors have identified ANS dysfunction in respiratory diseases in older children
and the need for correction of autonomic disorders during their treatment [1,8,15].

Studying VNS in chronic obstructive bronchitis, A.B. Shabunina came to the conclusion that
underestimation of obvious or hidden disturbances in the activity of the ANS in the clinic
complicates the restoration of disorders, maintains a low quality of life for patients and leads to a
decrease in the effectiveness of the treatment [9].

Therefore, the study of deviations in the function of the ANS is relevant in terms of identifying
pathogenetically significant mechanisms associated with failure of adaptation in children with
acute pneumonia. Consequently, there is a need for timely detection of disturbances in the activity
of the ANS in order to correct and prevent unwanted complications during the underlying disease.

However, clinical observations on the study of the functional state of the ANS in young children
with acute pneumonia in the modern medical literature are few.

In this regard, it is of interest to clarify the characteristics of the functional state of the ANS in
young children with acute pneumonia.

Objectives of the study: to study the clinical characteristics of vegetative manifestations in young
children with acute pneumonia.

Materials and methods of research: 60 patients with acute pneumonia aged from 1 to 3 years
were examined. The control group consisted of 30 healthy children of the same age. Severe
pneumonia was observed in 20 (33.33%) patients, moderate in 30 (50%) and mild in 10 (16.67%)
sick children. Depending on the type of therapy performed, the patients were divided into two
groups: control group - 20 children who received standard treatment; the main one - 40 children
who, along with conventional therapy, received Magne B6, 2 ml 2 times a day and Neurocomplex
Kids, 1 sachet 2 times a day. The total course of treatment is 4 weeks. After this, for maintenance
therapy, it is sufficient to take 2 ml Magne B6 once a day and Neurocomplex Kids 1 sachet once
a day for 1-3 months. The diagnosis was formulated in accordance with the classification adopted
at a meeting of pediatric pulmonologists held as part of the XVIII National Congress on
Respiratory Diseases in Yekaterinburg (December 2008).
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To assess the ANS, we used the method of cardiointervalography (CIG) with the calculation of
the initial autonomic tone (IVT) and autonomic reactivity (VR). CIG is a nonspecific method for
assessing adaptive-compensatory reactions. When examining patients, we adhered to the rules
proposed by R.M. Baevsky et al. (1981) and modified by A.M. Wayne [12] - studies were
conducted on an empty stomach or 2 hours after a meal; — in the morning, before intravenous
manipulations; — repeated CIG studies were carried out at the same time of day; Registration of
cardiac intervalograms (in the amount of 100 complexes in each case) was carried out on a single-
channel electrocardiograph EK1T-03M with subsequent computer processing. The following
indicators were calculated and evaluated: mode (MO) - the values of the most frequently occurring
values of the R-R intervals in the series under study, mode amplitude (AMO) - the percentage of
values of the R-R intervals corresponding to the mode; variation range (AX) — the difference
between the maximum and minimum R-R intervals, IN of regulatory systems, is determined by
the ratio of IN (at rest). The voltage index (SI) is directly calculated using the formula AMO
(%)/(2 MOXAX(s)).

A general clinical and functional examination of sick children was carried out in the children's
department of the multidisciplinary clinic of Samara State Medical University.

Results and discussion: Based on the concept of the leading role of the functional state of the
higher parts of the ANS in the implementation of the phase structure and outcomes of pathological
conditions in the child’s body, this work analyzes the state of vegetative tone and autonomic
reactivity in young children with acute pneumonia. Our studies have shown that a significant
proportion of patients with acute pneumonia have disorders of the autonomic nervous system,
which aggravates the course of this disease. All patients underwent CIG with the calculation of
the main indicators of this method, in particular, the vegetative status was assessed using the
calculation of IN1 according to the formula, giving a qualitative and quantitative characteristic of
the state of adaptation mechanisms, which were carried out in the dynamics of the disease. These
indicators reflect the IVT and BP of the body based on the activity of the sympathetic and
parasympathetic parts of the central nervous system and humoral mechanisms for regulating
homeostasis, as well as the degree of tension in adaptation processes [5].

All patients underwent CIG with the calculation of the main indicators of this method, in
particular, the vegetative status was assessed using the calculation of IN1 using the formula. The
data obtained are shown in Table 1. Based on the definition of IN1 and the totality of the
examinations described above, we concluded the following distribution of patients according to
IVT.

Table 1. Distribution of sick children, taking into account IVT

Sick children VT
Hypersympathicotonia Sympathicotonia \agotonia
Group | 44 (73,3%) 10 (16,7%) 6 (10%)

Based on the definition of IN1 and the totality of the examinations described above, we concluded
the following distribution of patients in both groups according to IVT.

The data presented in Table 1 indicate the predominance of hypersympathicotonia, which reflects
overstrain of the body's adaptive capabilities in sick young children. The next most common
patients were patients with sympathicotonia (tension of adaptive capabilities), the smallest number
of patients were children with vagotonia, reflecting a breakdown in adaptive capabilities. The
study of the features of the functional state of the autonomic nervous system showed a significant
range of fluctuations in the parameters of the CIG in Table 2.

The CIG indicators given in Table 2 indicate that the rhythm of the functioning of the ANS of
healthy children is characterized by the eutonic type of IVT and normosympathicotonic reactivity,
which indicates a satisfactory degree of adaptive and compensatory capabilities of the body. In
patients with severe pneumonia, the indicators MO (P<0.001), AMO (P<0.001), IN1 (P<0.001)
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were significantly different from those in healthy children, and the indicators were significantly
higher than in the healthy group.

The predominance of initial hypersympathicotonia indicated the presence of activation of
sympathoadrenal compensatory mechanisms in children.

Table 1. CIG indicators in patients depending on the severity of the disease

Healthy
Ne | CIG indicators nggn Mild course Moderate course Severe course
1 AMo 494 + 212 52.7 £2.25 SI?ZOJ_:SO()Il 632&(5)?;030}2
2 Mo 0.44 +0.008 | 0.45 +0.007 0'335),8'506 Ofi(;-" (?6(1)4
3 AX 0.08+0.007 | 0.09+0.006 0'}3150%0508 Of',ljofg(ﬁ“
IR A

In the analyzed group, there were high rates of IN (P <0.001) in children with severe pneumonia,
which indicates a fairly high level of functioning of the central circuit of heart rhythm regulation.
The increase in the intensity of adaptive mechanisms was ensured primarily by reducing the
importance of parasympathetic mechanisms.

Clinical manifestations also had their own characteristics in patients with IVT. In sick children
with hypersympathicotonia, a severe course of acute pneumonia was observed and was
characterized by signs of severe intoxication in response to the introduction of microbes or toxic
agents into the body, as well as a sharp increase in heart rate, tachypnea, and pale skin.
Parasympathetic signs in 6 (10%) patients were mainly represented by marbling of the skin with
hyperhidrosis, normal body temperature reaction, and decreased heart rate.

In general, the intensity of autonomic regulation in children with acute pneumonia depended on
the activity and severity of the disease. Fluctuations in the parameters of ANS dysfunction make
it possible to judge not only the course of the disease, but also to predict its outcome. A study
conducted on the clinical characteristics of autonomic manifestations in young children with acute
pneumonia shows the significant role of autonomic dysfunctions, characterized by the
predominance of hypersympathicotonic IVT.

The identified violations of the regulatory mechanisms of the ANS necessitate the inclusion of
vegetotropic therapy in the complex treatment of children with acute pneumonia. All this
predetermined the development of combined treatment regimens for children with acute
pneumonia, depending on the state of their IVT, including Magnesium B6 and the kids
neurocomplex against the background of conventional therapy. In the dynamics of the main
parameters of the ANS, significant differences were obtained depending on the therapy in the
study groups. Analysis of the initial autonomic tone at the end of treatment in children with acute
pneumonia showed a relative normalization of the studied indicators.

Cardiointervalographic studies in the main group against the background of vegetative treatment
showed positive dynamics of the studied indicators. The initial hypersympathicotonia was
determined with normosympathicotonic IVT, leading to an improvement in sympathoadrenal
reactions on the part of the VNS, and the priority of the parasympathetic and neurohumoral
mechanisms was created. The most significant differences are in the stabilization of the AMO
value as an indicator of sympathoadrenal activity (P < 0.05). The differences in the stabilization
of the Mo and Ax indicators are not so significant, but nevertheless, in children of the main group,
their limits began to tend to normalize, although they did not reach the normative level (P from
<0.05 to <0.01). These shifts in the dynamics of the functional activity of the leading mechanisms
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of the ANS in children of the main group contribute to the improvement of sympathoadrenal
reactions on the part of the ANS and the creation of priority for the parasympathetic and
neurohumoral mechanisms. However, the moderately pronounced changes in CIG that remained
in them even after treatment indicated the need to continue vegetotropic therapy, both medicinal
and non-medicinal, even after the end of the main treatment on an outpatient basis.

Conclusions

1.

In patients with acute pneumonia, characteristic changes in IVT were noted, manifested by a
predominance of hypersympathicotonic initial autonomic tone, which generally indicates a
state of overstrain of the body's adaptive capabilities. High tension and disruption of
adaptation increase the risk of an unfavorable outcome of the disease.

Combination therapy of children with acute pneumonia by including vegetative drugs in
complex treatment, taking into account the characteristics of their autonomic reactivity, leads
to a reduction in complications of the disease.
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