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Significance of the rs754635 variant  
of the cholecystokinin gene in the development  

of obesity in children
Dnipro State Medical University, Ukraine
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So far, the possible influence of single nucleotide variants (SNV) of the cholecystokinin (CCK) gene on the likelihood of developing obesity  
and metabolic disorders in children has not been demonstrated.
The aim of the study SNV associations of the CCK gene to predict the probability of obesity and personalize the development trajectory  
of various metabolic disorders associated with obesity in children.
Materials and methods. 252 obese children aged 6–18 years were examined. The main group (n=152) was represented by children 
with metabolically unhealthy obesity (MUO). The control group (n=100) consolidated of children with metabolically healthy obesity (MHO). 
Whole genome sequencing (CeGat, Germany) was performed in 31 children of the main and 21 children of the control group. Serum levels 
of interleukin-1� were measured using a chemiluminescent immunoassay (CLIA) method, interleukin-6 — by enzyme-linked immunosorbent 
assay (ELISA), Synevo, Ukraine.
Results. The G allele of SNV rs754635 of the CCK gene was significantly more frequent among children with both MHO (t=10.93; p<0.05) 
and MUO (t=12.96; p<0.05) compared to healthy individuals. The G allele of SNV rs754635 of the CCK gene was associated with basal 
hyperglycemia (r=0.44) and impaired carbohydrate tolerance (r=0.33) in the MHO phenotype and with the atherogenicity index of the lipid 
spectrum (r=0.40) and was inversely correlated with the level of high-density lipoproteins (HDL) (r=-0.58) in children with MUO phenotype, 
p<0.05.
Conclusions. The G allele SNV rs754635 of the CCK gene is associated with obesity and the development of metabolic disorders. 
The research was carried out in accordance with the principles of the Declaration of Helsinki. The research protocol was approved by the Local 
Ethics Committee of the institution mentioned in the work. Informed consent of parents or their guardians was obtained for conducting research.
No conflict of interests was declared by the author.
Keywords: cholecystokinin, analysis of single nucleotide gene variants, children, metabolically unhealthy obesity, metabolically healthy 
obesity.
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Introduction

Obesity in children is a disease, the 
development of which depends on  
a variety of exogenous and endogenous 

factors. An increase in appetite, which leads to an 
excess intake of calories in the human body, is due  

to the predominance of orexigenic over anorexigenic 
factors [37]. Cholecystokinin (cholecystokinin — 
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signal molecule that suppresses appetite activity 
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[19] in 1928 in extracts of the jejunum as «highly 
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inducing gallbladder contraction. Cholecystokinin 
is a member of a family of regulatory peptides 
with a conserved C-terminal amino acid sequence 
7���¨���Q
+�!��
 Â6�Ã�
 7��
 CCK gene is located 
on the short arm of chromosome 3 (3p22.1) [6]. 
The primary translation product of the CCK gene 
is preprochocystokinin, the molecule of which 
consists of 115 amino acid residues. After the signal 
peptide is truncated from preprocholecystokinin, 
procholecystokinin is formed. As a result  
of protranslational transformations, CCK peptides 
of various lengths are formed from prochocystokinin: 
in endocrine cells — CCK-58, CCK-33, CCK-22, 
CCK-8 CCK-5; in neurons — CCK-8 and 
CCK-5. Thus, cholecystokinin is represented  
by several molecular forms, which are united by the 
presence of a C-terminal heptapeptide sequence. 
The predominant form of CCK in the human body 
is CCK-33 [42]. CCK peptides are predominantly 

������%
#2
�2+�
Á
��"����%������
��$$

��
���

�	$$

intestinal mucosa and brain neurons. Also, CCK 
is expressed in the cells of some endocrine glands 
(corticotrophs and melanotrophs of the pituitary 
gland, C-cells of the thyroid gland, adrenal brain 
cells, pancreatic cells), in peripheral nerves; cortical 
and medullary cells of the kidneys, cardiomyocytes 
and immunocytes [11,40].

The main stimulus for CCK production is food, 
especially food rich in proteins (L-amino acids) 
and fats. CCK peptides realize their biological 
action through the activation of cholecystokinin 
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neurons of the vagus nerve of the intestine; and B/2 
(CCK B/2 receptor — CCKBR, CCK2R) neurons  
of the central nervous system. CCK peptides, by 
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nerve of the intestine, transmit satiety signals to the 
hypothalamus, which leads to appetite suppression. 
Thus, CCK, acting as a satiety signal, activates  
the anorexigenic signaling pathway, preventing  
the development of obesity [6,39]. 

Activation of CCK1R also stimulates gallbladder 
contraction, pancreatic exocrine secretion, 
and insulin secretion from pancreatic �-cells of 
the islets of Langerhans; inhibits the secretion  
of gastric juice and suppresses gastric emptying. 
By activating CCK2R in the central nervous 
system, CCK peptides modulate the activity 
of the dopamine system, slow down the release 
of gamma-aminobutyric acid, increase the rate 
of neuronal excitation, predetermining various 
behavioral functions, including satiety, anxiety 
and phobia levels [30,33,35,42]. CCK peptides also 

stimulate the secretion of calcitonin, glucagon, and  
in the kidneys can act as natriuretic peptides 
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approximately 10 times greater than that induced 
by CCK-33 [5].
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binding and, as a result, prevents the development 
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CCK-induced excitation contributes to the 
development of obesity [5].
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obesity and metabolic disorders in children has not 
yet been demonstrated.

The aim
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the probability of obesity and personalize  
the development trajectory of various metabolic 
disorders associated with obesity in children.

Materials and methods of the research
Study design: observational, analytical, 

longitudinal, cohort study [27].
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Council, 252 children of the Caucasian group 
aged 6-18 years with a diagnosis of obesity were 
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The main group (n=152) was represented by 
children with metabolically unhealthy obesity 
(MUO), the control group (n=100) was formed 
from patients with metabolically healthy obesity 
[¨Ñ?\�


Criteria for inclusion in the main group: the 
presence of abdominal obesity [3] and two  
of the following criteria (hyperglycemia and/or 
hyperinsulinemia; dyslipidemia; systolic blood 
+��

"��
 [ZÇ!\
 	�%
 %�	
��$��
 #$��%
 +��

"��




Ч и т а й т е  н а с  н а  с а й т і :  h t t p : / / m e d e x p e r t . c o m . u a

ÎÐÈÃ²ÍÀËÜÍ² ÄÎÑË²ÄÆÅÍÍß

ISSN 2663-7553   ��¡����
��������¤� Україна  5(133)/2023 19

['Ç!\
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 ��th percentile for a given age, 
gender and height [14]. 

Anthropometric data were measured by  
a nurse in the admission department, the child was 
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to the nearest 0.01 m. Weight (kg) was measured 
using Tefal Bodysignal body composition 
analyzer (France). Waist circumference (WC), 
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a standardized anthropometric tape, measuring the 
circumference at the midpoint between the top of 
the iliac crest and the lower part of the lateral rib 
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Inclusion criteria: children with polygenic 
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Ð��th percentiles) 6–18 years old. 

Exclusion criteria: monogenic and secondary 
forms of obesity; hereditary syndromes 
accompanied by obesity; diseases, the treatment of 
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metabolism of carbohydrates and lipids; pregnancy.

Immunochemical examination. The studies 
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(Dnipro, Ukraine). The material for the study was 
venous blood.

To study carbohydrate metabolism disorders, 
the level of basal glycemia and insulinemia  
was determined by immunochemical testing with 
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Obese children were included in the main group 
with a glycemic level equal to or greater than  
5.6 mmol/L and/or they had an increase in 
insulinemia >90th percentile according to the 
+�������$�
�"�3�

��������%�%
#2
���
Á%������	����

and prevention of Dietary — and lifestyle-induced 
��	$��
<>����

Á�
���$%���
	�%
���	��Z
[Á'<>Á�Z\

���
����"�
���
���
<"��+�	�
+�+"$	����
	����%���

to age and gender of the child [12,36].

To study lipid metabolism disorders, the level  
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density lipoproteins (LDL-C) and triglycerides 
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90th percentile of the age norm [13].

Molecular and immunological examination. To 
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by immunochemical method with chemiluminescent 
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Molecular genetic testing. To study the 
contribution of $$%
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of MUO, a molecular genetic examination  
was carried out using the method of new generation 
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��
 ¨�%��	$
 Ö������

 	�%
 Ö������

 [Q�¨Ö\
 Â�Ã

in 52 patients (31 children from the main group 
and 21 controls) with venous blood sampling in a 
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Bioinformatics analysis. Bioinformatic analysis — 
demultiplexing of the sequencing reads was 
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to the human reference genome (hg19-cegat) 
using the Burrows–Wheeler Aligner, BWA —  
mem version 0.7.17-cegat [17,25,26,28]. ABRA, 
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were used for local restructuring of readings in 
target regions to improve more accurate detection 
of indels in the genome during mutagenesis [8,32].
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Statistical analysis. Z�	��
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Depending on the test result, parametric and 
nonparametric statistical methods were used. 
Correlation analysis was used to analyze 100 
indicators of clinical, laboratory-instrumental and 
molecular genetic examinations in 252 children. 
To assess the relationship between quantitative 
traits, correlation analysis was used according to the 
!�	�
��
 �����%�
 	�%
 #��Ò���
 â"	$��	��3�
 ��	��
�
 	

non-parametric ranking method was used according 
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taken into account connections (p<0.05).
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procedures were approved according to the ethical 
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collection: January 2020 — February 2023. 

Informed consent:
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obtained from all individual participants included 
in the study.

Results of the research
As a result of complete genome sequencing in 
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the CCK gene, which may lead to a change in the 
splicing mechanism [22].
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rs754635 of the CCK gene is presented in Table 1.

Associations of SNV rs754635 CCK gene with 
obesity phenotypes in children. The frequency 
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presented in Table 2.

According to the data obtained, obese children 
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compared to individuals with physiological body 
weight.
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(t=12.96; p<0.05), as in children with the MUO 
phenotype (t=10.93; p<0.05), than the frequency 
of this polymorphism among healthy persons.

According to the analysis, the frequency of 
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CCK gene in 
children with the studied obesity phenotypes was 
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Associations of CCK gene SNV rs754635  
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the results of correlation analysis, the level  
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genotype of the CCK gene.

Associations of SNV rs754635 of the CCK 
gene with disorders of carbohydrate metabolism. 
Correlation analysis showed the presence of a 
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moderately associated with fasting hyperglycemia 

Table 1
Characteristics of SNV types of the CCK gene

Table 2
The frequency of occurrence of major and minor variants of SNV rs754635 

of the CCK gene in children with different obesity phenotypes

SNV,
ID Position GnomAD

_maxPOP Ref Alt Consequence Base
Change pj66 RawScore

Clinical
>;FG;Q?8G>D

(ClinVar)
rs754635 42305131 NFE C G 5_prime_UTR_intronic c*.-9G>C 3.98 0.08 No data

�
����� sdHbt$¿bCrÀ!À� �� BkL� IKLwlLdFh� fDEBKDolBDHd� HI� ÁÁi� blBCBDHdE'� cÂM� KLWKLELdB� cHd�ÂDddDEk� MlKHWLCd;� OLI� �� KLILKLdFL� CGGLGL;� tGB� �� CGBLKdCBDPL�
allele; Consequence — functional consequence of the variation in relation to the transcript. The nucleotide change and position relative to the coding sequence 
HI�BkL�CÃLFBLf�BKCdEFKDWB�Dd�ms"A�dHbLdFGCBlKL7�F'��$A�ÀHEDBDHd�OLILKLdFL�`CEL�ÄaB;�tGBLKdCBDPL�`CEL'�MrCbWGL7�F'::YtÅp�>F'Æ���DdBLKWKLBCBDHd�IHK�$ct�FHfDda�
ELwlLdFL@�Ç9%È'�pkDE�FHGlbd�DE�LbWBh�DI�BkL�PCKDCdB�DE�DdBLKaLdDF;�Át$$���FHboDdLf�CddHBCBDHd�fLWLdfLdB�fLWGLBDHd'

Notes:�Æ����KDBDFCG�PCGlL�HI�ABlfLdB]E�B�BLEB�bHfDÉLf�oh�nLGFk�Å%'&U)�CB�JkDFk�BkL�fDÃLKLdFLE�Dd�BkL�FHbWCKLf�aKHlWE�CKL�EDadDÉFCdB)�W[S'SQ;�B1���ABlfLdB]E�BLEB�HI�
EDadDÉFCdFL�oh�CGGLGL�s)�bHfDÉLf�oh�nLGFk�Dd�BkL�FHbWCKDEHd�aKHlWE�em!�Cdf�kLCGBkh�DdfDPDflCGE;�B2���ABlfLdB]E�BLEB�HI�EDadDÉFCdFL�oh�CGGLGL�s)�bHfDÉLf�oh�nLGFk�
in the comparison groups MUO and healthy individuals; t3���ABlfLdB]E�BLEB�HI�EDadDÉFCdFL�oh�CGGLGL�s)�bHfDÉLf�oh�nLGFk�Dd�BkL�eg!�Cdf�em!�FHbWCKDEHd�aKHlWE'

SNV

The frequency  
of occurrence of 
major and minor 

options in healthy 
individuals (%) [22]

The frequency of occurrence  
of major and minor variants  
in patients with obesity (%)

The value of Student’s t-test  
in Welch’s  

E<:;Q?8C;<G

Allele C Allele 
G

MHO MUO t1 t2 t3

Allele C Allele G Allele C Allele G Allele G
rs754635 76.9 23.1 10 90 16 84 12.96* 10.93* 1.27



Ч и т а й т е  н а с  н а  с а й т і :  h t t p : / / m e d e x p e r t . c o m . u a

ÎÐÈÃ²ÍÀËÜÍ² ÄÎÑË²ÄÆÅÍÍß

ISSN 2663-7553   ��¡����
��������¤� Україна  5(133)/2023 21

(r=0.44) and impaired carbohydrate tolerance 
(r=0.33).

Associations of SNV rs754635 of the CCK gene 
with lipid metabolism disorders. We have found 
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(r=-0.58) and directly proportional to the 
atherogenic index of the lipid spectrum (r=0.40) in 
children with the MUO phenotype.

Discussion
According to the results of complete genome 

sequencing, obese children, regardless of the obesity 
phenotype, have a high frequency of occurrence  
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According to the results of complete genome 
sequencing, obese children, regardless of the obesity 
phenotype, have a high frequency of occurrence of 
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have higher serum levels of CCK and insulin 
than those with the MUO phenotype [29].  
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associated signaling pathways is associated with 
the development of metabolic disorders. We 
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 CCK gene with metabolic 
disorders in obese children. Thus, carriers of the 
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tendency to fasting hyperglycemia and impaired 
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increase in the production of the biologically active 
form of CCK-8 in the duodenum reduces the level  
of glucose secretion, regardless of the level of 
insulin, the reduction of CCK-induced excitation 
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resistance may contribute to the occurrence  
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experimental animals reduces the level of glycemia, 
stimulates proliferation and prevents apoptosis  
of �-cells of the islets of Langerhans of the pancreas 
[20,23,24].

Also, we have shown that in carriers of the  
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phenotype, a higher level of atherogenicity  

of the blood serum lipid spectrum is characteristic. 
Aditya J Desai et al. [11] demonstrated that 
a decrease in the activity of CCK-associated 
signaling pathways correlates with elevated serum 
triglyceride levels in individuals with normal 
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in patients with obesity and diabetes mellitus. 
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decrease in CCK1R sensitivity due to an increase 
in the level of cholesterol in the cell membrane in 
obese patients. On the other hand, it has been shown 
that CCK in experimental animals contributes 
to hypercholesterolemia, hypertriglyceridemia as 
a result of increased lipid reabsorption from the 
intestinal lumen. The authors believe that CCK 
stimulates the secretion of bile from the gallbladder 
into the small intestine and the secretion of 
lipases by the pancreas. Bile salts, by forming 
amphipathic micelles, emulsify fats, allowing 
pancreatic lipases to gain access to cholesterol 
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by lipases leads to the formation of free cholesterol 
and fatty acids, which are absorbed by enterocytes 
and transported to the peripheral bloodstream 
[44,45]. Also, CCK stimulates the CD36 fatty 
acid translocase, promoting fatty acid uptake by 
duodenal enterocytes [10]. CCK gene knockout 
(CCK-KO) mice show decreased activity of  
Apo B48 chylomicron secretion, lipid transport to 
the lymphatic system, and triglyceride uptake in 
response to intraduodenal lipid administration [21]. 
The contradiction of the results of the study of the 
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that when entering the bloodstream, chylomicron 
triglycerides are hydrolyzed to free fatty acids by 
the action of lipoprotein lipase. Most of the released 
fatty acids and all monoacylglycerols are directly 
transported to the adipose tissue cells. Adrián 
!$	ç	
 ��
 	$�
 Â*0Ã
 
��Ò�%
 ��	�
 ��1�0
 ��%"��

 ���

level of angiopoietin-like protein-4 (angiopoietin-
$�5�
 +�������6
 ¿
 Q^Ö7!Î�6\�
 ��+��

�

 ���

�8+��

���
 ��
 Q^Ö!7Î�6
 ��
 Ò����
 	%�+�
�
 ��

"�

and simultaneously increases the activity of 
lipoprotein lipase, which promotes the release of 
fatty acids and their absorption by target cells, in 
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of biological activity of CCK peptides, which can 
prevent both lipid reabsorption from the intestinal 
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is possible that CCK peptides in individuals with 
���
Ö
	$$�$�
��
Z^À
�
��6�*�
������#"��
����
��

the reabsorption of lipids from the intestinal lumen 
than to the absorption of lipids by adipocytes, 
which leads to a violation of the lipid spectrum in 
the blood serum.

Conclusions
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the CCK gene in children is associated with the 
development of obesity and metabolic disorders 
induced by obesity.
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the CCK gene prevents the formation of metabolic 
disorders in children.

The rs754635 variants of the CCK gene are 
associated with certain features of carbohydrate 
and lipid metabolism in obese children. Children 
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level of basal hyperglycemia, fasting hyperglycemia 
and impaired carbohydrate tolerance, and those 
with the MUO phenotype have a high level of 
atherogenicity.
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type of the CCK gene will make it possible 
to predict the likelihood of obesity and to 

personalize the development trajectory of various 
metabolic disorders associated with obesity in 
children.
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Asthma is one of the most common chronic non-communicable diseases among adults and children. Recent studies have paid special 
attention to endothelial dysfunction in the mechanism of development and progression of asthma, on the one hand, and the occurrence  
of long-term consequences of endothelial damage, on the other hand. Endothelial dysfunction in the modern sense is not only a pathology 
of the vascular wall but also a deep, complexly organized system of disorders and compensatory and adaptive reactions that originates at the 
molecular genetic level. 
Purpose — to improve the knowledge of assessing the levels of von Willebrand factor (VWF) as a marker of endothelial dysfunction in the blood 
of children with partially controlled asthma.
Materials and methods. 94 children participated in the study. Patients were divided into 4 groups: the Group 1 — children with mild 
persistent asthma (n=59), the Group 2 — moderately severe persistent asthma (n=10), the Group 3 — severe persistent asthma (n=12), and the  
Group 4 — control group (n=13).
The study of VWF was carried out by a standard enzyme-linked immunosorbent assay (ELISA) using the Human VWF ELISA Kit. Data were 
analyzed using Statsoft Statistica version 8 (Tulsa, OK) and MedCalc statistical software version 17.2.
Results. It was found that children with asthma had significantly increased levels of VWF in the blood serum compared to the control group. 
The highest levels of serum VWF were found in patients with severe asthma.
Conclusions. Elevated levels of VWF indicate the presence of endothelial dysfunction. Increased levels of VWF depending on the severity  
of asthma indicate more severe endothelial damage in children with severe asthma.
The research was carried out in accordance with the principles of the Declaration of Helsinki. The research protocol was approved by the Local 
Ethics Committee of the institution mentioned in the work. Informed consent of parents or their guardians was obtained for conducting research.
No conflict of interests was declared by the authors.
Keywords: asthma, children, endothelial dysfunction, von Willebrand factor.
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Table
Clinical and laboratory data

Sign Group 1 
(Mild asthma)

Group 2 
(Moderate  

asthma)

Group 3 
(Severe  
asthma)

Group 4 
(Control) �

Number 59 10 12 13

Gender, M/F 23/36 4/6 6/6 7/6 P1<0.05
P2,3,C>0.05

Age, years
eL�>vw;�gw@ %%'S�>U'S;%Q'S@ %S'S�>%S'S;%%'S@ %:'Q�>%%'S;%9'S@ +'S�><'S;%S'S@

p1–2 – 0.798
p1–3 – 0.253
p2–3 – 0.129

Disease duration
eL�>vw;�gw@ :'S�>%'S;<'S@ Y'S�>:'S;9'S@ <'Q�>Y'Q;%S'S@

p1–2 – 0.213
p1–3 – 0.002
p 2–3 – 0.075

Allergic diseases in the 
family 52.5% (31/59) 60% (6/10) 66.7% (8/12)

p1–2 – 0.707
p1–3 – 0.442
p2–3 – 0.791

Asthma in the family 39.0% (23/59) 30.0% (3/10) 58.3 (7/12)
p1–2 – 0.651
p1–3 – 0.293
p2–3 – 0.262

#a�M�DdFKLCEL)�#gVbG 
>bHKL�BkCd�QS�#gVbG@ 74.5% (44/59) 100.0% (10/10) 91.6% (11/12)

p1–2 – 0.034
p1–3 – 0.003
p2–3 – 0.391

CRP, mg/l 16.9% (10/59) 40.0% (4/10) 66.7% (8/12)
p1–2 – 0.246
p1–3 – 0.007
p2–3 – 0.291

FEV1 %SQ'S�>%S:'S;�%:<'S@ &&'S�>&S'S;�%SY'S@ UU'Q�>U9'S;�U&'S@
p1–2<0.001
p1–3<0.001
p2–3<0.001

FEV1/FVC %SU'S�>%SQ'S;�%S+'S@ %S%'S�>&Q'S;�%SY'S@ &9'S�>+&'S;�&U'S@
p1–2<0.001
p1–3<0.001
p2–3 – 0.010

PEF %SU'S�>%SQ'S;�%:S'S@ %S%'Q�>+&'S;�%S+'S@ <Y'Q�>Q+'Q;�<+'S@
p1–2=0.036
p1–3<0.001
p2–3<0.001
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Fig. 1. Statistical indices of the Von Willebrand Factor, (Me (Lq; Uq))
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Coronavirus infection in childhood is a common disease and has a number of features of the clinical course. There remain quite a lot  
HI�WKHoGLbE�KLGCBLf�BH�BkL�PCKDLBh�HI�FGDdDFCG�EhbWBHbE)�BkL�ELPLKDBh�HI�BkL�FHlKEL�Cdf�BKLCBbLdB�BCFBDFE�Dd�fDÃLKLdB�CaL�FCBLaHKDLE'
Purpose���BH�EBlfh�BkL�LWDfLbDHGHaDFCG�Cdf�FGDdDFCG�ILCBlKLE�HI�BkL�FHKHdCPDKlE�fDELCEL��!"#$�%&�Dd�CfHGLEFLdBE�FHbWCKLf�BH�BkL�hHldaLK�
CaL�aKHlW�Dd�HKfLK�BH�WKLfDFB�BkL�ELPLKDBh�HI�BkL�FHlKEL�Cdf�fLBLKbDdL�BKLCBbLdB�BCFBDFE'
Materials and methods. t�EDdaGL�FLdBLK�KLBKHEWLFBDPL�HWLd�FHkHKB�EBlfh�HI�%++�WCBDLdBE�ldfLK�BkL�CaL�HI�%+�kHEWDBCGDqLf�Dd�BkL�DdILFBDHlE�
fDELCEL� fLWCKBbLdB� HI� BkL� �kLKdDPBED� OLaDHdCG� �kDGfKLd]E� �GDdDFCG� mHEWDBCG� JDBk� C� FHdÉKbLf� KLEWDKCBHKh� DdILFBDHd� FClELf� oh� AtOA���"�:�
JCE�FHdflFBLf'�pkDE�FHkHKB�HI�WCBDLdBE�DE�fDPDfLf�DdBH�:�FGDdDFCG�aKHlWE'�pkL�sKHlW�#�FHdEDEBLf�HI�FkDGfKLd�CaLf�%:�BH�%+�hLCKE�>9Y�FkDGfKLd@)� 
BkL�sKHlW�##�DdFGlfLf�FkDGfKLd�CaLf�S�BH�%%�hLCKE�>%9Q�WCBDLdBE@'
Results. MWDfLbDHGHaDFCGGh)�LrBKCICbDGDCG�EHlKFLE�HI�DdILFBDHd�WKLPCDG�Dd�CfHGLEFLdFL�Dd�BkL�KCdaL�HI�99':Ë�>dX%&@)�JkDFk�DE�LrWGCDdLf�oh�aKLCBLK�
EHFDCG�CFBDPDBh�FHbWCKLf�BH�FkDGfKLd�IKHb�oDKBk�BH�%%�hLCKE�HI�CaL'�ÂHK�BkL�%st�HoELKPCBDHd�aKHlW)�EhbWBHbE�HI�fCbCaL�BH�BkL�GHJLK�KLEWDKCBHKh�
BKCFB�CKL�bHKL�FkCKCFBLKDEBDF)� Dd�WCKBDFlGCK)�FHlak�+%'9Ë�>dX:Y@)�EkHKBdLEE�HI�oKLCBk�Q%'%Ë�>dX::@)�khWHrLbDC�%9':Ë�>dX<@�Cdf�EhbWBHbE� 
HI�CEEHFDCBLf�JDBk�DdBHrDFCBDHd�EhdfKHbL�>aLdLKCG�JLCjdLEE)�CEBkLdDC�&U'<Ë�>dX9:@)�fLFKLCELf�CWWLBDBL)�KLIlECG�BH�LCB�U9'9Ë�>dXY:@)�bhCGaDC�
%%'<Ë�>dXQ@)�kLCfCFkL�%9):Ë�>dX<@@'�pkL�ELPLKDBh�HI�BkL�FHlKEL�HI�BkL�FHKHdCPDKlE�DdILFBDHd�Dd�CfHGLEFLdFL�DE�flL�BH�BkL�fHbDdCdFL�HI�GHJLK�
KLEWDKCBHKh�BKCFB�GLEDHdE�JDBk�BkL�fLPLGHWbLdB�HI�WdLlbHdDC�Dd�Q+':Ë�>dX:Q@�HI�FCELE)�JkDFk�KLwlDKLf�GHdaLK�Cdf�bHKL�DdBLdEDPL�BKLCBbLdB'
Conclusions.�pkL�EkCKL�HI�CfHGLEFLdBE�kHEWDBCGDqLf�flL�BH��!"#$�%&�JCE�::'&Ë�>dX9Y@)�CbHda�BkLb�JDBk�C�ELPLKL�fLaKLL�HI�DbWCDKbLdB�
HI� BkL�aLdLKCG�FHdfDBDHd���%<'9Ë�>dXU@)�JkDFk� DE�flL�BH� BkL�WKLfHbDdCdFL�HI�fCbCaL�BH� BkL� GHJLK�KLEWDKCBHKh� BKCFB�JDBk� BkL�fLPLGHWbLdB� 
HI�WdLlbHdDC�Dd�Q+':Ë�>dX:Q@�HI�FCELE'�pkDE�FHkHKB�HI�WCBDLdBE�DE�FkCKCFBLKDqLf�oh�C�GHdaLK�DdBHrDFCBDHd�EhdfKHbL)�BkL�LWDfLbDHGHaDFCG�KHGL� 
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Table 1
Features of the course of COVID-19 in children at the hospital stage (%)

Symptoms Group I (n=43) Group II (n=145)

sLdLKCG�JLCjdLEE)�CEBkLdDC 97.6 +<'U

ÂLPLK U&'% 88.9

$LFKLCELf�CWWLBDBLVKLIlECG�BH�LCB 77.4 <<'9

ÀkCKhdaDBDE <+'% <Q'%

cCECG�FHdaLEBDHd Y9'& 46.8

Rhinorrhea %Y'& 21.3

ehCGaDC 11.6 Q'+

mhWHrLbDC 14.2 Y'<

mLCfCFkL 14.2 Y'Q

MrCdBkLbC :'Y :'+

$DCKKkLC :'Y 5.8

Fig. 1. Duration of clinical symptoms (days)
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Fig. 2. Treatment for COVID-19 in children
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Table 2
Duration of treatment for COVID-19 in children (days)

Group Oxygen subsidy Antibiotics Infusion therapy Glucocorticosteroids
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Placenta previa is a significant obstetric problem with elevated morbidity and mortality rates for both mother and fetus. The risks associated with 
placenta previa underscore the necessity for comprehensive treatment and timely intervention to mitigate adverse outcomes.
Purpose — to conduct a retrospective analysis of the impact of obstetric-gynecological factors on the prediction of placenta previa occur-
rence and its influence on perinatal outcomes.
Materials and methods. A retrospective cohort study was conducted on cases of placenta previa between 2018 and 2022. The study includ-
ed 22491 deliveries, of which 65 (0.29%) cases were registered as placenta previa. Data from delivery records of 374 patients without placenta 
previa were used for comparison. The following variables were evaluated for all patients: maternal age, characteristics of the menstrual cycle, 
gravidity, parity, history of cesarean sections, gestational age at delivery, method of delivery, blood loss during delivery, length of postpartum 
hospitalization, birth weight, gender of the newborn, Apgar scores at 1 and 5 minutes. Gynecological intervention histories, including curettage/
hysteroscopy, laparoscopy, and cervical treatment, as well as obstetric pathologies, such as cesarean section, ectopic pregnancy, instrumental 
abortions, missed pregnancies, and assisted reproductive technologies in the last pregnancy, were examined.
Results. Multifactorial analysis revealed four significant risk factors. The risk of placenta previa was found to increase with advanced maternal 
age (p<0.001), OR=1.14 (95% CI 1.07–1.20), and the presence of previous cesarean sections (p<0.001), OR=5.51 (95% CI 2.73–11.1), while 
a history of previous deliveries reduced the risk (p<0.001), OR=0.24 (95% CI 0.15–0.40). Instrumental abortions increased the risk of placenta 
previa (p=0.001), OR=2.14 (95% CI 1.20–3.81). Newborns in the placenta previa group had lower Apgar scores at 1 and 5 minutes and lower 
birth weight.
Conclusions. The obtained results emphasize the importance of considering risk factors in assessing placenta previa occurrence  
during antenatal monitoring and can contribute to improving obstetric and perinatal care for women. However, the morphological and functional 
basis of placenta previa remains unknown and requires further study. 
The research was carried out in accordance with the principles of the Helsinki Declaration. The study protocol was approved by the Local Ethics 
Committee of participating institution. No conflict of interests was declared by the authors.
Keywords: women, placentation, placenta previa, cesarean section, curettage, instrumental abortion, assisted reproductive technologies, 
obstetric hemorrhage, preterm delivery.
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Introduction

Placenta previa (PP) is a condition charac-
terized by abnormal placental attachment, 
resulting in partial or complete coverage 

of the cervical os by the placenta [9]. PP occurs  
in 0.3–1.5% of pregnancies, potentially leading 
to severe maternal morbidity and mortality [10]. 
¨�
�
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�
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����"��
�	�$2�����

ultrasound examinations (USE), while others may 
manifest as asymptomatic vaginal bleeding during 
the second or third trimester of pregnancy [3].  
PP also increases the likelihood of «deep» inva-
sion, namely the development of placenta accreta, 
increta, and percreta [21]. Such conditions esca-
late maternal risks, as PP precludes vaginal deliv-
ery, necessitating cesarean section. Uncontrolled 
postpartum hemorrhage from placental invasion  
can result in blood transfusion, hysterectomy, in-
fertility, intensive care unit admission, or even 
death [4]. Additionally, PP is associated with  
unfavorable neonatal outcomes, including preterm 
birth, low birth weight, and perinatal mortality 
[16]. Understanding the impact of obstetric-gyne-
cological history on the occurrence of PP is crucial 
for providing appropriate counseling to pregnant 
women.

The purpose of the study — to retrospective-
$2
 �8	����
 ���
 ��ë"����
 ��
 �#
��������2����$�� 
gical history factors on predicting PP occurrence  
and the impact of PP on perinatal outcomes. 
The research was carried out in accordance with 
the principles of the Helsinki Declaration. The 
study protocol was approved by the Local Ethics  
Committee of participating institution. 

Materials and methods of the research
A retrospective cohort study of PP cases  

was conducted for 2018–2022. The study was  
conducted at Maternity Hospital No. 5, which 
serves as the clinical base of the Department  
of Obstetrics, Gynecology, and Neonatology of 
the Postgraduate Education of O.O. Bogomolets  
National Medical University. The study encom-
passed 22491 deliveries, with 65 cases of PP regis-
tered (PP group). 

The analysis involved a retrospective review  
of electronic medical records, cesarean section 
protocols, and neonatal records. The diagnosis of 
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transabdominal ultrasound scans or Magnetic Res-
onance Imaging (MRI), and the diagnosis was ver-
���%
%"����
%�$�3��2�


For comparative analysis, data from the  
delivery histories of 374 patients without PP  
(non-PP group) were utilized for the same period. 

Exclusion criteria included multiple pregnan-
cies, fetal anomalies, absence of records in medical  
documentation, and PP.

The following clinical characteristics were eva- 
luated in all patients: maternal age, characteristics 
of the menstrual cycle, gravidity, parity, number of 
previous cesarean sections, gestational age at deli- 
very, method of delivery, blood loss at birth, length of 
postpartum hospitalization, newborn weight, new-
born sex, Apgar score at 1 and 5 minutes. The pre- 
sence of gynecological interventions (GI) in the his-
tory was assessed, including curettage/hysteroscopy, 
laparoscopy, cervical treatment, and the cumulative 
number of GI-related factors. The presence of obstet-
ric pathology in the history requiring intervention 
(OI) was also examined, including previous cesarean 
section, ectopic pregnancy, instrumental abortions, 
missed miscarriages, and the use of assisted reproduc-
tive technologies (ART) in the last pregnancy, along 
with the cumulative number of OI-related factors 
and the combination of OI with ART.

Statistical Analysis. Categorical data were pre-
sented as frequencies and percentages (%), while 
descriptive statistics were reported as mean (M) 
Ï
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(CI) of 95% or interquartile range were calculated, 
�%%
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ables were assessed using the chi-square or Fisher’s 
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were evaluated using the Mann–Whitney U test 
or t-test. Data analysis was performed using R 
(3.4.1). A two-sided P-value less than 0.05 was 
���
�%���%
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���	$$2
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Ethical Approval and Informed Consent. The 
Bioethics Committee of Bogomolets National 
¨�%��	$
 4��3��
��2�
 	ã$�	��%
 Ò���
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 '�+	��-
ment of Obstetrics, Gynecology, and Neonatology 
of the Postgraduate Education, authorized the 
study, based at Maternity Hospital No. 5 in Kyiv. 
Patients’ data was protected by excluding names, 
+����
 �"�#��
�
 ����
 	%%��

�
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 	�%
 ����%��-
tial information. Since the study was based on 
electronic medical records and all information 
was anonymized, informed consent was waived.  
The study adhered to the principles of the Helsinki 
Declaration. 

Results of the research
The total number of deliveries during the study 

period were 22491, with 65 cases of PP, resulting 
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Table 1
Comparative characteristics of patients

Table 2
The analysis of gynecological interventions

Note: The Mann–Whitney U test is used for the comparison.

Notes: pkL�FkD�EwlCKL�BLEB�HK�ÂDEkLK]E�LrCFB�BLEB�JCE�lELf�BH�WLKIHKb�BkL�FHbWCKDEHd'�pkL�Elb�HI�ahdLFHGHaDFCG�DdBLKPLdBDHdE���#I�CB�GLCEB�HdL�LWDEHfL�HI�DdBLK-
vention was present, the patient received a mark; however, combinations of factor features were not considered when calculating the sum.

in a prevalence rate of placenta previa among pa-
tients in the maternity hospital of 0.29%. In the 
non-PP group, there were 117 (31.3%) out of 374 
deliveries, while in the placenta previa group, all 
65 (100%) deliveries were performed by cesarean 
section, P<0.001. When evaluating background of 
PP occurrence, it’s crucial to consider the interplay 
between risk factors. Furthermore, making a com-
prehensive assessment of these factors essential in 
providing optimal prenatal care and minimizing 
potential complications associated with PP.  

A comparative assessment of age, menstrual his-
tory, gravidity, parity, number of previous cesarean 
sections, blood loss at birth, and duration of hos-
pitalization was conducted among patients in the 
two groups. The comparative characteristics are 
presented in Table 1.

Analysis of pregnancy-related interventions 
among patients in the two groups included a his-
tory of cesarean section, ectopic pregnancy, instru-
mental abortions, pregnancy loss and ART. The 
analysis of pregnancy-related interventions is pre-
sented in Table 3.

Among the newborns in the PP group,  
41 (63.1%) were male and 24 (36.9%) were  
female, while in the non-PP group, 202 (54%) were 
male and 172 (46%) were female, with a P-value 
of 0.180. Massive obstetric hemorrhage (>1000 
ml) occurred in 3 (0.8%) cases out of 374 cases 
in the non-PP group, whereas in the PP group, 
it occurred in 15 (23.1%) cases, with a P-value  
of <0.001. A comparative analysis of perinatal 
outcomes between the patients in the two groups  
was conducted, which included gestational age at 

Indicator Non-PP group 
(n=374)

PP group 
(n=65)

P;FG;Q?8G?D 
of the difference, P

Age, years 30 (26–34) 34 (30–37) <0.001

Menarche, years 13 (12–14) 13 (12–14) 0.829

Menstruation, days 5 (5–5) 5 (5–5) 0.906

Menstrual cycle, days 28 (28–28) 28 (28–30) 0.073

Gravidity 2 (1–2) 2 (2–3) <0.001

Number of cesarean sections (1 or 2) 22 (5.9%) 14 (21.5%) <0.001

Parity 1 (1–2) 1 (0–1) <0.001

Blood loss, ml 250 (250–400) 777 (600–912.5) <0.001

Duration of hospitalization, days 3 (3–4) 5 (3.75–8) <0.001

Indicator Non-PP group 
(n=374)

PP group 
(n=65)

P;FG;Q?8G?D�<R�CHD�
difference, P

Hysteroscopy and/or dilation and curettage

0 346 (92.5) 61 (93.8)

0.8721 27 (7.2) 4 (6.2)

2 1 (0.3) 0 (0)

Laparoscopy
0 332 (88.8) 54 (83.1)

0.215
1 42 (11.2) 11 (16.9)

Cervical treatment
0 319 (85.3) 54 (83.1)

0.707
1 55 (14.7) 11 (16.9)

The sum of gynecological interventions
0 269 (71.9) 40 (61.5)

0.105
1 105 (28.1) 25 (38.5)
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birth, newborn weight, and Apgar scores at 1 and  
5 minutes. The respective data are presented  
in Table 4.

Risk assessment of PP. The logistic regres-
sion model construction was employed to ana-
lyze the factor features associated with the risk  
of pathology. The analysis was conducted for  
17 risk factors: age, menarche, duration of men-
struation, menstrual cycle, number of cesarean 
sections, parity, hysteroscopy and D&C, laparo- 
scopy, cervical treatment, gynecological sum, ce-

sarean section, ectopic pregnancy, instrumental 
abortion, pregnancy loss, obstetric sum, obstetric 
interventions and ART sum, sex of the newborn.  
The stepwise inclusion/exclusion method (inclu-
sion threshold p<0.05, exclusion threshold p>0.1) 
Ò	
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an sections, parity, and instrumental abortion.  
A four-factor logistic regression model for predict-
ing the risk of pathology was constructed based on 

Table 3
Analysis of pregnancy-related interventions

Table 4
Analysis of perinatal results of childbirth

Table 5
2<DRQ?;DGC>�<R�CHD�N1R8?C<9�A<F;>C;?�9DF9D>>;<G�E<:DA�R<9�S9D:;?C;GF�CHD�9;>K�<R�SA8?DGC8�S9D=;8

Notes: ÂDEkLK]E�LrCFB�BLEB�JCE�lELf�IHK�BkL�FHbWCKDEHd'�!oEBLBKDF�Elb���#I�CB�GLCEB�HdL�LWDEHfL�HI�DdBLKPLdBDHd�JCE�WKLELdB)�BkL�WCBDLdB�KLFLDPLf�C�bCKj;�kHJLPLK)�
combinations of factor features were not considered when calculating the sum. Obstetric and assisted reproductive technologies sum — the cumulative assessment 
of interventions related to pregnancy and assisted reproductive technologies.

Note: The Mann–Whitney test was used for comparison.

Indicator Non-PP group 
(n=374)

PP group 
(n=65)

P;FG;Q?8G?D�<R�CHD�
difference, P

History of Cesarean section
0 348 (93) 51 (78.5)

<0.001
1 26 (7) 14 (21.5)

Ectopic pregnancy
0 365 (97.6) 64 (98.5)

0.7681 6 (1.5) 1 (1.5)
2 3 (0.9) 0 (0)

Instrumental abortions

0 331 (88.5) 53 (81.5)

<0.001
1 38 (10.2) 6 (9.2)
2 5 (1.3) 3 (4.6)
3 0 (0) 2 (3.1)

Pregnancy loss

0 310 (82.9) 53 (81.5)

0.839
1 57 (15.2) 10 (15.4)
2 6 (1.6) 2 (3.1)
3 1 (0.3) 0 (0)

Assisted reproductive technologies
0 361 (96.5) 49 (75.4)

<0.001
1 13 (3.5) 16 (24.6)

Obstetric sum
0 255 (68.2) 34 (52.3)

0.016
1 119 (31.8) 31 (47.7)

Obstetric and Assisted reproductive 
technologies sum

0 183 (48.9) 19 (29.2)
0.004

1 191 (51.1) 46 (70.8)

Indicator Non-PP group 
(n=374)

PP group 
(n=65)

P;FG;Q?8G?D�<R�CHD�
difference, P

Gestational age, weeks 39 (39–40) 37 (36–37) <0.001
Newborn weight, gram 3460 (3220–3740) 2960 (2577.5–3250) <0.001
Apgar 1 7 (7–8) 7 (6.75–7) <0.001
Apgar 5 8 (8–9) 8 (7–8) <0.001

Factorial sign Non-PP group 
(n=374)

PP group 
(n=65)

P;FG;Q?8G?D�<R�CHD�:;RRD9-
ence, p

Age 0.13±0.02 <0.001 1.14 (1.07–1.20)
Number of cesarean sections 1.71±0.36 <0.001 5.51 (2.73–11.1)
Parity -1.42±0.25 <0.001 0.24 (0.15–0.40)
Instrumental abortion 0.76±0.29 0.001 2.14 (1.20–3.81)
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the selected features. Table 5 presents the charac-
teristics of the model.

An increase in the risk of pathology with ma-
ternal age was established (p<0.001), OR=1.14 
(95% CI 1.07–1.20) per year (considering the in-
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increases (p<0.001) with a history of cesarean sec-
tions, OR=5.51 (95% CI 2.73–11.1) per operation  
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A decrease in the risk of pathology was found with a 
history of previous deliveries (p<0.001), OR=0.24 
(95% CI 0.15–0.40) per delivery (considering the 
��ë"����
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instrumental abortions in the medical history, the 
risk of pathology increases (p=0.001), OR=2.14 
(95% CI 1.20–3.81) per instrumental abortion 
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Figure 1 presents the receiver operating characte- 
ristic curve of the model.

The area under the curve (AUC) of the  
model’s receiver operating characteristic is 
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of the model and a moderate level of association 
between the risk of PP and age, number of cesa- 
rean sections, parity, instrumental abortions. When  
selecting the optimal decision threshold based on 
the Youden Index, the model demonstrated a sen-
sitivity of 75% (95% CI 65.1–85.2%) and a speci-
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���0Ä
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predictive value was 36.3% (95% CI 31.1–41.8%), 
while the negative predictive value was 94.7% 
(95% CI 92.1–96.5%).  

Discussion
Placenta previa is a common and severe 

complication of pregnancy that can lead  
to complications such as postpartum hemorrhage 
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studies have shown that the frequency of preterm 
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higher in women with PP than those with a normal 
placental position [2,5], indicating an increased 
risk of adverse neonatal outcomes. Therefore, 
investigating the risk factors associated with PP is 
crucial for reducing the likelihood of unfavorable 
consequences for both the mother and the child.  
In order to elucidate the etiology of PP in pregnant 
women, we conducted a retrospective analysis  
of 65 records of obstetric histories of women  
with PP.

The study found that advanced maternal age, 
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is consistent with the studies conducted by 
L. Tuzovic et al., as well as M. Kollmann et al., who 
reported an increased risk of PP with higher parity, 
possibly due to endometrial scarring and reduced 
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 ë�Ò
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changes in blood vessels [11,22]. However, our 
study revealed a reduced risk of PP in patients with 
a history of previous deliveries, OR=0.24 (95% 
CI 0.15–0.40), which the distribution of patients 
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5
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occurrence of PP.

Previous cesarean deliveries are a well-
known risk factor for PP, as demonstrated in this  
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of 170,640 pregnant women [20]. A cohort 
study conducted at the National Health Service 
Hospital in the United Kingdom also found 
that PP occurred in 32.9‰ out of 1000 women 
with a planned cesarean section [13]. Thus,  
H.S. Abduljabbar et al. concluded in their 
meta-analysis that 359 cesarean sections are 
���%�%
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 ��
�
 %�$�3����

 ��
 �#�	��
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 	%%�� 
tional case of PP in subsequent pregnancies [1].  
The increased risk may be a result of prolonged 
damage to the myometrium and endometrium 
due to surgical disruption of the uterine cavity, 
leading to hypoxia, incomplete decidualization, 
and abnormal trophoblast invasion, which can 
cause placental adhesion [24]. The data above 
are consistent with our study, as patients with a 
history of cesarean section had a 5-fold higher risk 
of developing PP, OR=5.51 (95% CI 2.73–11.1).

Fig. ROC-curve of the 4-factor logistic regression model for predicting the 
�_�������xq��{�^�
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Another well-known fact is a history of 
instrumental abortions, a risk factor for PP.  
In the study by L. Tuzovic et al., abortions increased 
the risk of PP by 2.75 times. The mechanism  
of this association may be attributed to the 
damage to the endometrium during repeated 
abortions, leading to impaired successful placental 
implantation [22]. The data obtained in this study 
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an OR of 2.14 (95% CI 1.20–3.81).

ART has drawn attention due to its wide 
application in clinical practice, particularly among 
older patients with a history of endometriosis 
and chronic salpingitis [14]. Furthermore,  
ART often involves the use of ovulation-
stimulating drugs, which can disrupt the regulation 
or uncontrolled expression of genes associated 
with endometrial growth, leading to asynchrony 
between endometrial and embryonic development 
and ultimately resulting in PP formation [12,17]. 
Additionally, the mechanical implantation  
of embryos using a transfer catheter can cause the 
release of prostaglandins during passage through the 
cervical canal, leading to uterine contractions and 
an increased likelihood of placental implantation 
��
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of patients who conceived through ART, although 
the sample size is not representative for analysis.
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neonates. A cohort study of 3,550,842 deliveries 
revealed that PP after 37 weeks of gestation is 
an independent risk factor for adverse neonatal 
outcomes [18]. The risk of preterm birth is 14 
times higher in women with PP [22]. A systematic 
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in women with PP occur prematurely, whereas, 
in another study, this rate was 52% compared to 
8% for preterm births in women without PP [6]. 
C. Zhou et al., in a study on the impact of PP on 
neonatal outcomes, found that the PP group had 
lower birth weight and lower Apgar scores at 1 and 
5 minutes, leading to an increased risk of delivery 
complications, respiratory distress syndrome in 

newborns, and increased neonatal mortality [25]. 
This conclusion aligns with a study conducted 
by J.M. Crane et al., where newborns delivered 
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of developing respiratory distress syndrome [7]. 
Similar results were obtained in our study. It was 
determined that newborns in the PP group had 
lower Apgar scores at 1 and 5 minutes and lower 
birth weight.

Maternal mortality and antenatal hemorrhage 
are among the most severe complications during 
pregnancy. In patients with PP, the risk of 
antepartum hemorrhage is nine times higher than in 
patients with customarily located placenta [19]. It 
has been reported that the frequency of antepartum 
hemorrhage in women with PP is approximately 
51.6% [8], underscoring the critical nature of this 
condition and the necessity for careful monitoring 
and treatment during pregnancy. Similar to the 
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from the study indicate that the frequency of 
postpartum hemorrhage and the duration of 
��
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group compared to the non-PP group.

Conclusions
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the risk of PP and maternal age, parity, previous 
cesarean section, and history of instrumental 
abortions. The risk of developing the pathology 
increased with advancing maternal age and 
the presence of a history of cesarean section or 
instrumental abortions, while the risk decreased 
with prior deliveries. PP increases the risk of 
giving birth to newborns with lower Apgar 
scores than pregnant women without PP. These 
��%���
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�ç�
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 ��+���	���
 ��
 ���
�%�����

these factors when assessing the risk of PP 
during antenatal surveillance, which can help 
improve obstetric care for women. However, 
the morphological and functional basis for the 
occurrence of PP remains unknown and requires 
further investigation.
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Purpose of the research is to evaluate the impact of the torus tubarius correction by microdebrider technique on the eustachian tube  
function in children without middle ear pathology. 
Materials and methods. 115 children aged 3 to 12 years participated in the study. All children underwent endoscopic modified microdebride-
ment adenotomy for the first time, which, in the case of tubal hypertrophy (we analyzed the frequency of this phenomenon), was combined with 
its correction by the microdebridement method. For the next stage of the research, we selected 19 children, who had preoperative intratym-
panic pressure monitoring results more than —100 daPa and who hadn’t concomitant tonsil hypertrophy (19 children). Control measurement 
was done on days 1 and 8–10 after the intervention. Depending on the presence/absence of concomitant hypertrophy of the torus tubarius, 
patients were divided into the main (11 patients) and control (8 patients) groups. The analysis was carried out using the STATISTICA program.
Results. 36 patients were diagnosed with torus tubarius hypertrophy. When comparing intratympanic pressure on the 1st day after the  
intervention in patients of the main and control groups, a significant difference in values was found (-144.37±41.09/-95.00±27.90 daPa).  
On day 8–10, the intratympanic pressure data in patients of both groups did not differ from each other (-39.15±14.85 daPa in the main  
and -33.87±19.57 daPa in the control groups) and preoperative values in both groups. 
Conclusions. Hypertrophy of the torus tubarius is noted in 31.3% of patients with primary adenotomy. The microdebrider technique method  
of torus tubarius correction is safe in view of the equipressor function of the auditory tube.
The research was carried out in accordance with the principles of the Declaration of Helsinki. The research protocol was approved by the Local 
Ethics Committee of the institution mentioned in the work. Informed consent of parents or their guardians was obtained for conducting research.
No conflict of interests was declared by the authors.
Keywords: children, torus tubarius, adenoidectomy, upper respiratory tract, pharyngeal tonsil hypertrophy, adenoid vegetations, microde-
bridger, tympanometry, endoscopic rhinosurgery.
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Among the structures of the Walderyer’s 
ring, which are located in the 
nasopharynx, the pharyngeal tonsil is 

the most frequent subject of study in pediatric 
otolaryngology. Other structures of the ring, 
namely the tubal tonsils, are often disregarded 
by doctors due to their localization [6]. The 
anatomical description of the pharyngeal tonsil 
was recorded much earlier by Schneider (1661) 
(Ruben, 2017), in comparison with the description 
of the accumulation of lymphoid tissue around the 
pharyngeal ostium of the eustachian tube (tubal 
tonsil) — R&dinger (1872) and Gerlach (1875), 
and the accumulation of lymphoid tissue in the 
pharyngeal recess were described by Eggstone and 
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distinguished between them, noting that the 
lymphoid tissue of the pharyngeal recess can never 
extend to the ostium of the eustachian tube [3]. 
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of view on the relationship between these lymphoid 
formations, describing them both as one tonsil with 
the spread of the tubal tonsil to the torus tubarius 
[1,10,15,21] and as separate formations [23].

The tubal tonsil and the lymphoid tissue of the 
torus tubarius (LTTT) in recent decades is in-
creasingly becoming the focus of studies and the 
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The widespread introduction of new safe methods 
of surgical intervention, such as shaver, radiowave, 
electrothermadhesion, coblation, laser technolo-
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of LTTT and tubal tonsil.

Changes in torus tubarius and LTTT can also 
lead to the development of symptoms unrelated 
to middle ear diseases, such as snoring and apnea 
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that spread from the pharyngeal tonsil and act as a 
reservoir of infection in the pathogenesis of recur-
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tract in children [13].
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ber of studies that prove the precision, accuracy  
and tissue preservation of the microdebrider ade-
noidectomy [11,18], which has transient [5] and 
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However, since the correction was most often per-
formed in patients with middle ear pathology (in-
cluding the Eustachian tube), no data on the di-
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Eustachian tube was found.

The purpose of the study — to assess the impact 
of the torus tubarius correction by microdebrid-
er technique on the equipressor Eustachian tube 
function in children without middle ear pathology.

Materials and methods of the research
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of the State Administration. The study was con-
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to carry out the research. Informed consent for the 
research was obtained from the parents.

All patients underwent endoscopic power- 
assisted adenoidectomy. The method involved  
removing the main mass of the pharyngeal tonsil 
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adenotome (biopsy sample collection) followed by 
accurate removal of lymphoid tissue in the pericho-
anal and peritubal regions using a microdebrider. 
During the intervention, the condition of the torus 
tubarius was assessed. Its size and shape (uniform 
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particles) and the prolapse of lymphoid tissue into 
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In case of the torus tubarius hypertrophy 
(TTH) after adenoidectomy, its correction was per-
formed with tangential movements to the surface  
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of the tissue above the cartilage, without reaching 
the level of the perichondrium. Correction was 
performed on the front part of the medial surface  
of the torus tubarius without resection in the depth 
of the Rosenmüller fossa to avoid further contact  
of the wound surfaces (torus tubarius and  
peritubal region of the pharyngeal tonsil). A 60° mi-
���%�#��%��
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towards the intervention was used for this purpose.  
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After primary hemostasis, point coagulation of 
bleeding sites was performed over the entire sur-
face of the nasopharynx.

For the second phase of the study, patients were 
selected according to the criteria outlined below.

Inclusion criteria was the presence of indica-
tions for adenoidectomy: nasal breathing disorder, 
snoring, apnea, chronic nasopharyngitis, as well  
as combination of hypertrophy of the pharynge-
al tonsil with accompanying pathology, such as 
recurrent acute and chronic rhinosinusitis in the 
anamnesis. Exclusion criteria were the presence of 
concomitant pathology of the maxillofacial area, 
injuries or operative interventions of the maxil-
lofacial area in past medical history, the presence 
of concomitant secretory otitis media, vasomotor 
rhinitis, recurrent acute otitis media and previ-
ous interventions on the pharyngeal lymphoid 
ring in the anamnesis, presence of eustachian tube 

dysfunction (pressure in the tympanic cavity  
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hypertrophy of the palatine tonsils and refusal  
to undergo a control tympanometry. 
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phase of the study. These patients were assigned 
to the main group — 11 children (with TTH),  
and 8 remaining children — to the control group 
(Table 1). The distribution of patients into 
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sented groups.

Impedancemetry (tympanometry) was used 
to assess the invasiveness of the performed 
intervention in relation to the tissues  
of the peritubal regions of the nasopharynx and 
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obtained with the help of this research method 
correlate with the severity of nasopharyngeal 
edema [20], therefore it is used by various 
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to the tenth day after the intervention.

Depending on the type of data obtained, 
statistical processing was carried out  
by determining the main statistical indicators, 
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Whitney test) and dependent (Wilcoxon test) 
groups, as well as qualitative indicators (Fisher’s 
exact test) using the STATISTICA program.

Results of the research and discussion
As a result of the intraoperative assessment  

of the torus tubarius, its hypertrophy was de-
tected in 36 patients. The changes revealed were  
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tients; an additional particle in the upper part  
of the torus tubarius, protruding into the choana — 
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nation of 2 types of increase was noted. In all cases, 
the changes were bilateral, but in 2 patients they 
were asymmetric (Fig. 1, 2).
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described, from a slight increase to the state  
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the lumen of the nasopharynx [12,22]. In a small 

Table 1
Distribution of patients into groups by age and gender

Fig. 1. Hypertrophy of the torus tubarius in the form of uniform thickening. 
Intraoperative view of the nasopharynx after removal of the pharyngeal 
tonsil

Fig. 2. Hypertrophy of the torus tubarius on both sides in the form of an 
additional lobe. Intraoperative view of the nasopharynx after removal of the 
pharyngeal tonsil

Characteristics Main group, (n=11), M±m Control group, (n=8), M±m l
Mean age, years 5.63±2.69 6.37±3.62 >0.051

Gender, male/female 5/6 4/4 >0.052

Notes: %���CFFHKfDda�BH�BkL�eCdd�nkDBdLh�BLEB;�:���CFFHKfDda�BH�BkL�ÂDEkLK]E�BLEB'
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of TTH without middle ear pathology mostly 
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of primary adenoidectomy, when the correction  
of torus tubarius was carried out during a revision 
intervention [12,23]. Some authors consider 
LTTT hypertrophy to be a compensatory reaction  
to the removal of the pharyngeal tonsil, emphasizing 
that this situation was most common in children 
after adenoidectomy performed at an early age  
(at the age of 3 years and younger) [10,12]. However, 
the authors do not indicate the anamnestic data 
why these patients needed early adenoidectomy 
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The above-described changes in the torus 
tubarius were found in patients during the initial 
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genesis, and the symmetry of the changes suggests 
a systemic cause.

The data obtained during tympanometry of pa-
tients of the main and control groups are presented 
in Table 2.

According to the data presented in Table 2, 
intratympanic pressure in patients before the 
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of the control group. 
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after adenoidectomy in patients of both groups 
compared to the preoperative period, while the 
changes were more pronounced in patients of the 
�	��
 ���"+
 [��66�*�Ï6����
 %	!	\
 ��
 ��$	����
 ��

���
�
 ��
 ���
 ������$
 ���"+
 [������Ï�����
 %	!	\ 
(p<0.05). The data obtained during the 
second measurement in the postoperative 
+����%
 [0Å��
 %	2

 	����
 	%����%�����2\

Ò���
 	

 ��$$�Ò
9
 �*����Ï�6�0�
 %	!	 
��
 ���
 �	��
 ���"+
 	�%
 �**�0�Ï�����
 %	!	
 ��

the control group. It should be noted that the 

indicators obtained during the second examination 
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those in the early postoperative period (p<0.05), 
they reached the preoperative level (p>0.05) 
in both groups and corresponded to normal limits. 
Among the patients of both groups, there were no 
cases of complaints of ear congestion or hearing 
loss in the pre- and postoperative period.

Changes in intratympanic pressure on the 
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by other researchers, including cases after 
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were explained by postoperative swelling of 
the nasopharyngeal tissues and possible 
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tube by blood clots [20]. In all these studies, 
the authors noted the normalization 
of intratympanic pressure on the seventh day after 
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Â6�����Ã�
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data obtained in patients of both studied groups, 
regardless of the fact that in the main group, torus 
tubarius correction was additionally performed.

Since the proposed method of the torus tubarius 
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�	

��
���	��3�
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tube function, it can be recommended for use in 
clinical practice if reduction of the torus tubarius 
tissue is necessary.

Study limitations and prospect of further 
research. The obtained data on the spread of 
LTTT hypertrophy are described only in patients 
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 �$����	$$2
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hypertrophy of the pharyngeal tonsil and without 
middle ear pathology, so they cannot be considered 
an indicator of the spread of this phenomenon 
in this age group.

A small sample did not allow for a detailed 
analysis of the prevalence of LTTT hypertrophy and 
the result of its correction in various concomitant 
pathologies of the middle ear and sinuses, as well 
as probable systemic causes (presence of allergies, 
viral load, etc.) and requires further study.

Table 2
Results of tympanometry in patients of the main and control groups

Notes: AloEFKDWBE7�%���#dBKCBhbWCdDF�WKLEElKL�>fCÀC@�oLIHKL�ElKaLKh;�:���#dBKCBhbWCdDF�WKLEElKL�>fCÀC@�Hd�fCh�%;�Y���#dBKCBhbWCdDF�WKLEElKL�>fCÀC@�Hd�fCh�+·%S'

Groups
Intratympanic pressure (daPa) Statistical 

>;FG;Q?8G?D�
(according to the 

Wilcoxon test)
Before surgery

M±m
On day 1

M±m
On day 8–10

M±m

Main group (11 patients) n=22 ears -43.57±27.13 -144.37±41.09 -39.15±14.85
P1–2[S'SQ;
P2–3[S'SQ;
P1–3>0.05

Control group (8 patients) n=16 ears -33.92±24.82 -95.00±27.90 -33.87±19.57
P1–2[S'SQ;
P2–3[S'SQ;
P1–3>0.05

$DÃLKLdFL�oLBJLLd�aKHlWE 
(Mann–Whitney criterion) p>0.05 W[S'SQ p>0.05
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Conclusions
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patients have TTH. 

Torus tubarius correction during endoscopic 
power-assisted adenoidectomy leads to a more 
pronounced decrease in intratympanic pressure 
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pressure in relation to the initial level and between 
groups is not detected.
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for implementation in health care practice.
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W@9S<>D — to assess the intentions of students of different universities to vaccinate their future children and the factors that influence their 
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eCadLEDlb�DE�C�bCFKHLGLbLdB�BkCB�WGChE�Cd�DbWHKBCdB�KHGL�Dd�BkL�KLalGCBDHd�HI�bCdh�WkhEDHGHaDFCG�WKHFLEELE'�#d�BkL�FCEL�HI�DdElIIDFDLdB�DdBCjL�
HI�bCadLEDlb)�JkDFk�fHLE�dHB�bLLB�BkL�dLLfE�HI�BkL�FkDGfÜE�oHfh)�DBE�fLIDFDLdFh�fLPLGHWE'��GDdDFCG�bCdDILEBCBDHdE�HI�bCadLEDlb�fLIDFDLdFh�CKL�
dHdEWLFDIDF�Cdf�bCh�oL�EDbDGCK�BH�EhbWBHbE�HI�PCKDHlE�fDELCELE)�DdFGlfDda�CEBkLdDF�EhdfKHbL'�#d�BlKd)�CEBkLdDF�EhdfKHbL�DE�FHbbHd�Dd�FkDG�
fKLd�JkH�kCPL�ElIILKLf�DdILFBDHlE�fDELCELE)��!"#$�%&)�DdIGlLdqC)�Cdf�HBkLK�CFlBL�KLEWDKCBHKh�DdILFBDHlE�WCBkHGHah'�#d�ElFk�FkDGfKLd)�LrFLEEDPL�
CdrDLBh)�KCWDf�ICBDalL)�ElffLd�bHHf�FkCdaLE)�EGLLW�fDEHKfLKE)�Cdf�LbHBDHdCG�GCoDGDBh�FCd�oL�fLBLFBLf'�sDPLd�BkCB�BkL�GLCfDda�KHGL�Dd�LdElKDda�
BkL�WKHWLK�IldFBDHdDda�HI�bHEB�HI�BkL�oHfhÜE�LdqhbL�EhEBLbE)�BDEElL�KLEWDKCBDHd)�LdLKah�LrFkCdaL)�Cdf�EhdBkLBDF�WKHFLEELE�oLGHdaE�BH�bCa�
dLEDlb)�DB�DE�CEElbLf�BkCB�BkL�fLPLGHWbLdB�HI�BkL�fLEFKDoLf�EhbWBHbE�bCh�oL�KLGCBLf�BH�DBE�fLIDFDLdFh'
W@9S<>D���BH�ElbbCKDqL�GDBLKCBlKL�fCBC�Hd�BkL�KHGL�HI�bCadLEDlb�Dd�BkL�oHfh�HI�C�kLCGBkh�WLKEHd)�BkL�WLFlGDCKDBDLE�HI�DBE�bLBCoHGDEb)�DBE�DbWHK�
BCdFL�Dd�BkL�FHlKEL�Cdf�KLkCoDGDBCBDHd�CIBLK�KLEWDKCBHKh�DdILFBDHlE�WCBkHGHah�Cdf��!"#$�%&)�EDadE�HI�fLIDFDLdFh)�Cdf�bLBkHfE�HI�DBE�FHKKLFBDHd;�
LPCGlCBL�BkL�KLElGBE�HI�HJd�KLELCKFk'
m8CD9;8A>� 8G:� EDCH<:>0� sLdLKCG� FGDdDFCG� >CdCGhEDE� HI� CdCbdLEDE� fCBC@)� GCoHKCBHKh� >fLBLKbDdCBDHd� HI� bCadLEDlb� GLPLG� Dd� oGHHf� ELKlb@)�
EBCBDEBDFCG)�oDoGDHaKCWkDF)�Cdf�DdIHKbCBDHd�CdCGhBDF�KLELCKFk�bLBkHfE�JLKL�lELf'�<S�FkDGfKLd�CaLf�&�BH�%+�BHHj�WCKB�Dd�BkL�EBlfh)�CbHda�BkLb�
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fD>@AC>0�#B�JCE�LEBCoGDEkLf�BkCB�BkL�CPLKCaL�PCGlL�HI�bCadLEDlb�GLPLG�Dd�oGHHf�ELKlb�Dd�FkDGfKLd�HI�BkL�IDKEB�aKHlW�JCE�GHJLK�BkCd�Dd�FkDGfKLd�
HI� BkL� ELFHdf� aKHlW� >WXS'SSQ@'� #dfDPDflCG� CdCGhEDE� EkHJLf� BkCB� Y%'9Ë� HI� WCBDLdBE� Dd� BkL� IDKEB� aKHlW)� JkH� kCf� C� BLKb� HI� 9·Q� bHdBkE� CIBLK��
�!"#$�%&)�dHBLf�BkL�WKLELdFL�HI�WHEB��!"#$�%&�EhbWBHbE)�ElFk�CE�LrFLEEDPL�ICBDalL)�kLCfCFkL)�blEFGL�JLCjdLEE)�DbWCDKLf�EGLLW)�CWWL�
BDBL)�JkDFk�FHDdFDfLE�JDBk�BkL�fCBC�HI�BkL�GDBLKCBlKL'
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Dedicator of Cytokinesis 8 (DOCK8) deficiency is a combined immunodeficiency that exemplifies the broad clinical features of primary immu-
nodeficiencies (PIDs), extending beyond recurrent infections including atopy, autoimmunity, and cancer.
Purpose — to describe the natural course of hyper-IgE syndrome (HIES) disease in an 8-year-old boy and his path to diagnosis, as well as 
our first local history of conservative treatment for 6 months. In particular, we describe the effectiveness of omalizumab, and the application of 
allogeneic hematopoietic stem cell transplantation with follow-up.
Clinical case. The 8-year-old boy presented with severe eczema and an involvement of the whole surface of the body. Infectious syndrome 
manifested from the age of 4 months in a form of recurrent respiratory infections. Over the next few years, the child suffered from life-threatening 
infections with high serum IgE (>3000 IU/ml). The examination revealed a cushingoid constitution, flat-valgus feet, and dysmorphic features. 
Therefore, HIES was suspected.
Genetic studies have confirmed the diagnosis by detecting a pathogenic homozygous mutation in the DOCK8 gene (Deletion Exons 2–46).  
We decided to use a humanized monoclonal anti-IgE antibody (off-label) to control the skin syndrome rather than systemic steroids. A signifi-
cant improvement in skin condition, a decrease in eosinophils, and IgE were observed. Allogeneic stem cell transplantation of hematopoietic 
cells (HSCT) derived from peripheral blood of an human leukocyte antigen (HLA) — identical sibling donor was performed. The donor had  
a pathogenic mutation identical to the recipient in the DOCK8 gene but in a heterozygous state. Our data and treatment approach may be 
clinically useful as a diagnostic and treatment approach to HIES.
The research was carried out in accordance with the principles of the Helsinki Declaration. The informed consent of the patient was obtained 
for conducting the studies
No conflict of interests was declared by the authors.
Keywords: DOCK8 deficiency, primary immunodeficiency, hyper-IgE-syndrome.
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complete remission of various manifestations. 
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Table 1
fD>@AC>�<R�CHD�>C@:B�<R�ABESH<?BCD�>@TS<S@A8C;<G>�TB�i<I�?BC<EDC9B�8C�CHD�C;ED 

of the initial examination of the patient

Note: * — data is outside the normal range.

Cell population % Reference 
values, % Cells/μl Reference values, 

(cells/ μl)
Whole blood cells – – 5807 4700–8000
Granulocytes 77.7 – 4511 –
Monocytes 3.63 – 211 –
Lymphocytes 18.68 35–55 1085 1100–5900
T lymphocytes (CD3+) 62.4 60–76 677* 1200–2600
Activated (HLA-DR+) 36.3* <15 246 –
NKT (CD3+CD56+) 1.2 <12 8 –
CD4+CD8+ 1.2 <5 8 –
CD4-CD8- 5.3 <5 36 –
T-helpers (CD3+CD4+) 25.66 31–47 278* 650–1500
Activated (HLA-DR+) 47.81* 3–13 133.10 40–120
T-cytotoxics (CD3+CD8+) 39.47 18–35 428 370–1100
Activated (HLA-DR+) 65.77 6–29 281.61 40–270
CD4+/CD8+ 0.65* 1.0–2.5
B-lymphocytes (CD19+) 21.53 13–27 234* 270–860
-B1A (CD5+) 27.90* <20 65.15
cCBlKCG�/DGGLK�GhbWkHFhBLE�>�$Y��$%<èQ<è@ 15.76 4–17 171 100–480
Immunoglobulins Reference values
IgA, g/L 5.16* 0.6–2.4
IgM, g/L 0.41 0.5–2.1
IgG, g/L 14.74 5.7–14.1
IgE, IU/ml 16000* –
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Fig. 2. The patient after allogeneic hematopoietic stem cell transplantation, 
day +190
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Table 2
Clinical phenotype of a patient

Disease characteristics AD-HIES AR-HIES Patient
Gene STAT3 DOCK8 DOCK8
Discovered in 1966 2009 2012
Newborn rash +++ + swelling of the eyelids
Eczema ++++ ++++ ++++
Repeated abscesses of the skin +++ ++ +
Otosinopulmonary infections ++++ ++++ ++
Mucocutaneous candidiasis +++ ++ ++
Pneumatocele + – –
Facial dysmorphism +++ – +
Hypermobility of joints +++ + –
Preserved milk teeth ++++ + –
Bone fractures +++ + +
Severe / recurrent viral infections (HSV, VZV, HPV, MC) + +++++ ++++
Food allergy, asthma, anaphylaxis + +++ ++
Autoimmunity (cytopenias, vasculitis) – + –
Encephalitis, cerebral vasculitis – + –
Squamous cell carcinoma and lymphoma – ++ –
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Ми прагнемо підвищити обізнаність про тромбоз, включаючи його причини,
фактори ризику, симптоми та доказову профілактику і лікування. Зрештою, ми
прагнемо зменшити смертність та інвалідність, спричинену цим станом.

Наша місія підтримує глобальну ціль Всесвітньої Асамблеї охорони здоров'я
щодо скорочення передчасної смертності від неінфекційних захворювань на 25
відсотків до 2025 року.
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V МІЖНАРОДНИЙ КОНГРЕС

 листопада 202  on\line

Antibiotic resistance STOP!

Стійкість до антибіотиків зростає до загрозливо високих
рівнів у всьому світі. Нові механізми стійкості з'являються
і поширюються всюди, створюючи перешкоди для лікування
розповсюджених інфекційних захворювань

\ World Health Organization

Розвиток нових антибіотиків має надзвичайне значення, оскільки
еволюція мікробів продовжуватиметься безперервно, а резистентність до
лікарських засобів зростає.

Проблема антибіотикорезистентності стала глобальним викликом
сьогодення. Головною його причиною вважають нераціональне
застосування антибактеріальної терапії.

Тож під час Всесвітнього тижня поінформованості про антибіотики,
в Українї традиційно буде проведено

V міжнародний конгрес «Antibiotic resistance STOP!»,
який об'єднає провідних спеціалістів медичної галузі для розробки

стратегії контролю розвитку антибіотикорезистентності

antibiotic�congress.com


