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Abstract: It has been revealed that children with perinatal CNS lesions have 

hypersympathicotonia with a significant increase in IN (stress index) compared to healthy children 

without perinatal lesions of the nervous system.  

This causes a greater tension of adaptation mechanisms in children with perinatal CNS lesions, which 

in turn may constitute a risk group for the development of severe infectious inflammatory diseases, 

including sepsis. 
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Introduction. It is widely recognized that both the nervous and immune systems play pivotal roles in 

maintaining homeostasis and adaptation, crucial for protecting the body from harmful factors. 

Immunocompetent cells are omnipresent in non-lymphoid tissues, forming a complex cytokine 

network that regulates immune reactions and the functions of stromal and parenchymal cells, 

complementing the hormonal and nervous regulation of organ systems. Recent studies have 

demonstrated the expression and functional roles of immunologically significant receptors on nerve 

and glial cells, confirming the neurotropic nature of certain immune cells [3,4]. 

Despite advances, many aspects of the functional state of blood circulation, the establishment of sinus 

rhythm in infancy, and their potential use in assessing and predicting the status of vital systems in 

sepsis patients, remain insufficiently explored and warrant further research. 

Objective of the study. This study aimed to evaluate the regulatory function of the autonomic nervous 

system (ANS) in infants with sepsis during their first year of life, using cardiointervalography. 

Materials and Methods. A total of 246 infants with purulent septic diseases were studied, including 

83 with local purulent infections and 163 with sepsis. The adaptive reactions of the patients were 

assessed by determining the vegetative tone using cardiointervalography. The parameters measured 

included the stress index (IN), Mo (c), AMo (%), and ∆x. 

Results and Discussion: 

The study's findings are summarized in Table 1. Analysis of the frequency distribution of types of IVT 

in the examined patients at admission revealed a significant increase in the incidence of 

hypersympathicotonic variants of autonomic regulation compared to normative indicators, in both the 

sepsis (90.2%) and local infection (71.1%) groups. Notably, in infants with sepsis, the eitonic variant 

was absent, while pronounced vagotonia was observed in 6.1% of patients. In cases of local infection, 

24% of patients exhibited the eitonic type, whereas the vagotonic variant was detected in only one 
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patient (1.2%). These results indicate an overexcitation of the adaptive-compensatory reactions of the 

sympathetic branch of the ANS, and in some cases, a breakdown of adaptation in infants with sepsis. 

Table 1. Frequency distribution of different types of baseline autonomic tone in children with 

sepsis and localised infection (%) 

Types of autonomic 

Tone 

Control, n=30 
Local infection, 

n=83 
Septicaemia, n=163 

abc % аbс % аbс % 

 
0 0 59 71,1* 147 90,2*^^^ 

Hypersympathicotonia 6 18,8 3 3,6 4 2,5* 

Sympathicotonia 3 9,4 1 1,2* 2 1,2 

vagotonia 0 0 0 0 10 6,1^ 

Vigorous vagotonia 23 71,9 20 24,1* 0 0,0 

Eutonia 32 100,0 83 100,0 163 100,0 
 

Note:  

Differences relative to the data of the healthy group are significant (* - P<0.05, - P<0.01, * - P<0.001), 

and differences relative to the data of the local infection group are significant (^ - P<0.05, ^^^ - 

P<0.001). 

It is noteworthy that in cases of local infection, ongoing treatment led to a decrease in the activity of 

the sympathetic division of the ANS and an increase in the tone of the parasympathetic division by the 

2nd to 3rd day in children with hypersympathicotonia. In sepsis, while there was a reduction in 

hypersympathicotonia, complete normalization of this parameter was not observed until the patients 

were discharged from the hospital. Furthermore, an analysis of the types of initial vegetative tone in 

the structure of autonomic regulation in sepsis patients revealed that the severity of the patient's 

condition correlated with a more pronounced hypersympathicotonic response (Tables 2, 3). 

Table 2. Frequency of distribution of different types of initial vegetative tone in the structure of 

body supply of sepsis patients depending on the severity of the condition (%) 

Types of autonomic 

Tone 

 

Sepsis patients by severity of condition 

All 
medium 

severity, 

n=24 

heavy, n=109 
extremely 

severe, n=29 
 

 аbс % аbс % аbс % аbс % 

 4 2,5 120 73,6* 23 14,1 

* 

147 90 

Hypersympathicotonia 3 1,8 1 0,6 0 0,0 4 2,5 

Sympathicotonia 0 0,0 0 0,0 0 0,0 0 0,0 

Eutonia 2 1,2 0 0,0 0 0,0 2 1,2 

vagotonia 0 0,0 3 1,8 7 4,3 10 6,1 
 

Note: * - differences relative to the data of the moderate severity group are significant (* - P<0.001). 

In the hypersympathicotonic form of reactivity, children of the severe category prevailed - 120 (73.6%) 

patients and with an extremely severe condition – 23 (14%) children. However, 4.3% of the children 

admitted in extremely serious condition had a pronounced vagotonic effect. 
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Table 3. Frequency of distribution of different types of initial vegetative tone in the structure of 

organ supply of sepsis patients by organ lesions lesions (%) 

Types of autonomic 

tone 

Number of organs affected 

All 2 organs, n= 

13 

3 organs, 

n=72 

4- and more 

organs, n=78 

abc % аbс % аbc % аbс % 

Hypersympathicotonia 7 4,3 124 
76,1 

* 
16 

 
147 90,2 

Sympathicotonia 4 2,5 0 0 0 0 4 2,5 

Eutonia 0 0 0 0 0 0 0 0 

vagotonia 2 1,2 0 0 0 0 2 1,2 

Vigorous vagotonia 0 0 4 2,5* 6 3,7* 10 6,1 
 

Note: Differences relative to the data of the group with 3-4 organ lesions are significant (* - P<0.05, * 

- P<0.001). 

The KIG indicators were as follows: Mo = 0.53-0.54 s; AMo = 12-15%; ∆x = 0.34-0.46 s; IN = 37-32 

conl. units. In these patients, a breakdown in adaptation was noted, indicated by a shift from 

hypersympathicotonia to vagotonia, reflecting a pronounced strain on compensatory mechanisms 

(Table 4.18). In cases of sepsis, the period of extensive clinical manifestations is characterized by an 

increase in the IN index by 5.5 times relative to standard values (P<0.001) and by more than 2 times 

relative to the values in children with local infections. The heightened intensity of adaptive 

mechanisms in children with sepsis is primarily driven by sympatho-adrenal mechanisms, as 

evidenced by the increase in AMo indicators relative to both the normative values and those of the 

comparison group (P<0.001 in both cases). 

Table 4. Cardiointervalography parameters on admission, M±m 

CIG indicators Control, n=30 Septicaemia, n= 163 
Localised 

infection, n=83 

Mo, s 0,46±0,02 0,3±0,01* 0,39±0,01^^^ 

AMO,% 44±2,2 64±2,44* 48,5±1,54^^^ 

∆X, s 0,10±0,004 0,04±0,001* 0,07±0,002*^^^ 

IN, units 478±18,5 2668±97,4* 1212±38,9*^^^ 
 

Note: Differences relative to the data of the healthy group are significant ( - P<0.01, * - P<0.001), and 

differences relative to the data of the sepsis group are significant (^^^ - P<0.001). 

In sepsis patients, the importance of parasympathetic mechanisms and humoral factors in adaptive 

processes decreases. This is evidenced by a reduction in the values of ∆x and Mo, both relative to 

standard values (P<0.001 for both indicators) and to the values of the comparison group (P<0.05, 

P<0.001, respectively). Summarizing the data on the magnitude of CIG in infants with sepsis, it is 

evident that there is a several-fold increase in the intensity of adaptive mechanisms, primarily driven 

by the sympathoadrenal structures of the ANS.  

The study of ANS regulatory function in infants with sepsis revealed a high prevalence of 

hypersympathicotonic conditions. Notably, children with perinatal central nervous system (CNS) 

damage predominated in this group, exhibiting significantly higher ANS stress indices compared to 

healthy infants, reflecting greater tension in adaptation mechanisms. This positions these children in a 

high-risk group for developing sepsis. The causal relationship between sepsis and ANS dysregulation 

in infants remains unclear. The data indicate that hypersympathicotonia is prevalent among children 

with CNS damage, who also suffer from severe infectious and inflammatory diseases, including sepsis. 

The study results show that 87.6% of the examined children had a history of perinatal CNS damage, 

primarily due to factors leading to acute and chronic hypoxia. Analyzing the initial vegetative tone 
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distribution frequency among these children, as well as among children with sepsis without a history of 

perinatal lesions, revealed that in the CNS + PP group, 92.9% exhibited a hypersympathicotonic 

vegetative support contour, while 7.1% had pronounced vagotonia. In contrast, in the CNS - PP group, 

71.4% were hypersympathicotonics, with no cases of pronounced vagotonia. 

Further analysis of individual CIH indicators found that patients with perinatal pathology (Table 5) 

showed increased AMo (P<0.001) compared to children without perinatal pathology, indicating 

heightened sympathetic ANS activity. The IN increased by more than three times, while 

parasympathetic ANS activity decreased (∆x = 0.10±0.006, P<0.001). 

Table 5. Cardiointervalography indices in children with perinatal pathology pathology, M±m 

CIG indicators 
+ CNS PP 

(without sepsis) 
- PP CNS Р 

Mo, s 0,43±0,02 0,46±0,02 >0,05 

AMO, % 63±2,1 44±1,9 <0,001 

∆X, s 0,06±0,003 0,10±0,006 >0,05 

IN, units. 1285±26 478±17 <0,001 
 

Conclusion. The findings indicate that hypersympathicotonia is prevalent among children with central 

nervous system damage, as evidenced by significantly higher IN values compared to healthy children. 

This elevated IN reflects the greater strain on adaptation mechanisms in these children, placing them at 

higher risk for developing severe infectious and inflammatory diseases, including sepsis. 
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