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������’� �����	���
���
 ������� ����� ��� �����	������ ��������� � ���������� �������� �	��������� ���������. �	������� 
����-���! �	������! � ����	�	����� ������ ��
� ��������� � �	��������� �� �����"���� �	
�����	�����, ���
���� ��	#���	������, 
���������� ����	����� 
���� �	 �� ��	���
 ����������
 ���	�.
�
�� — ������� 
	�	������ ������#�! ��	�� ������’� �����	���
���
 $��	!�� �	 �	���� ���	������ !
����� ��������� ��������,
�	
�����	����� �	 ����������.
���
	
�3� �� �
����. %�������� ��������������� 	�	��� � �#���� ���	���� ��	�� ������’� �����	���
���
 � $��	!�� � &&' ��.
�	 �	���� ���
	���! � �	������! ��	�������, �����	�	������ 	����� �	 ��������� ())� «MATRIX — BABIES». �	������	�� ������ 
���������� ���
���, ��	���������, ��	������� ����	
����.
�
:�31����. ����*���� ����������� �����	���
���
, "� �	�������� � �	��	�	
 +)� $��	!��, � 387,9/���. � 2000/�. �� 283,6/���. 
� 2020/�. ��������
��	���� ���	������ ������#��� ��	�	�������� ��’��������� �������� !
����� ������’� — �����*����� �	����� 
�	���	����
 ����� � 5,39% �� 5,66%, (4/� 95% :' 1,19 (1,16–1,21) ���������� �	 ��	�������� ������"���� ��������� �	���	����
 �	� 
������*����� �����	���
����� �	 20,2–9,2%. (�����	� ���������	����� ��������	 ������#�� ��
��	��� �����	���
���
 � ���*� 
168 ����� 
���� (99,36% � 99,7%), ��	 ��������� ��������	 �����*����� #���� ���	����	 ���������� � �����	���
���
 �� �	��� ���	 
��� �	���
���� 500–999/� � 22,95% �� 65,86%, (4 � 95% :' 7,19 (5,9–8,7), �	 � �	��� ���	 1000–1499/� � 84,43% �� 91,87%, (4 � 95% 
:' 2,12 (1,5–2,8), � �����*���� ������� ������’� �����	���
���
 �� 72,0% � 2000/�. �� 81,7% � 2020/�., (4 � 95% :' 1,66 (1,64–1,58).
:��	������ 	�	��� �	����� 
����
 �����	���
���
 �	������� ���������� ���
���� !! � 272,1‰ � 2000/�. �� 183,3‰ � 2020/�., (4
� 95% :' 0,6 (0,59–0,61), �	 �	
���� ����*���� �	��
 �	�������, �� ������*���������	 �������� � 	������� (� 111,67‰ �� 13,6‰), ���	��� 
������������� ����� �	 ������	������ 
������� ����	 (� 72,67‰ �� 18,3‰), �������� ��	��� (� 34,75‰ �� 20,79‰), ������
��� �	�� 
��������, ������	#�! �	 
��������� 	���	��! (� 30,7‰ �� 26,8‰). (�����	� �����
��� � ���	����	 ���	���	 ��
��
, "� ��������-
��� ���	�����	#�� �����, �����	�	����
 ��	��� — ����
���
 ��������� (� 3,18‰ � 2000/�. �� 5,82‰ � 2020/�.), ������� �����	���-

���
 (� 0,09‰ �� 1,21‰ ����������), 	 �	 ������ � 2010/�. — ��*�
 ����*��� #�����	������ ��	���� �����	���
����� (� 18,5‰ �� 
33,86‰), 	 � 2015/�. — ����	�	����! 
������#� (� 31,11‰ �� 49,65‰).
?������ �	����� ��	�� ������’� �����	���
���
 — ����� ����	�	����! � �	����! ����	�	����! ���������� �	�� ��������� ���	����
� ��	������ ���������� � 2000/� � 2020/�. 6,7‰ � 4,45‰, (4 � 95% :' 0,68 (0,64–0,73), �	 4,7‰ � 2,98‰, (4 � 95% :' 0,65 (0,6–
0,7). %�� #���� �	 �	���� �����	�	������ 	����� �������� �	��
���� ��	������ ����� �	����! ����	�	����! ���������� � #�����
� 2,1–2,3 �	�	 �	 ������"���� � 1,5 �	�	 !! ������#������ ���	����	 ����� �������� �� �	��� ���	 ��� �	���
���� >1500/�.
��������. C�������� 	�	��� ���	������ ������’� �����	���
���
 ��������, "� ��� ���� ���#����� ��#����� ���������	�� ������ 
�������! �������� �	 ���
 �����
 !! �	�	��� �	 ������ ���	������� 	�	���� !! ��	��.
D����� �	������� ��� ����������� ��������� ���������.
�35.��
 �3���: �����	���
���, �	���� �	������!, ��
��	���, �	
�����	�����, �	��� ����	�	���	, ����	�	���	 ����������.

Main trends of newborn health in Ukraine
T.K. Znamenska, R.V. Marushko, O.O. Dudina, O.V. Vorobyova
SI «Institute of Pediatrics, Obstetrics and Gynecology named after academician O.M. Lukyanova of the NAMS of Ukraine», Kyiv

The health of newborns creates the conditions for optimal physical and mental development of future generations. The presence of any patho-
logy in the neonatal period may in the future lead to increased morbidity, reduced efficiency, reduced life expectancy and therefore significant 
economic losses.
Purpose — to identify the characteristic trends in the health of newborns in Ukraine according to indicators of their physical development 
morbidity and mortality.
Materials and methods. A retrospective analysis and assessment of the dynamics of newborn health in Ukraine in the XXI century according 
to state and industry statistics, perinatal audit according to the WHO methodology «MATRIX — BABIES». Methods of system approach, statis-
tical, graphic image are applied.
Results. Decrease in the number of newborns born in the institutions of the Ministry of Health of Ukraine from 387.9 thousand in 2000 up 
to 283.6 thousand in 2020 was accompanied by a negative trend of the generalized objective criterion of their health — an increase in the 
frequency of underweight children from 5.39% to 5.66%, OR with 95% CI 1.19 (1.16–1.21), respectively, with a stable excess of the number 
underweight over premature infants by 20.2–9.2%. At the same time, there is a positive trend in the survival of newborns in the first 168 hours 
of life — 99.36% and 99.7%, which is mainly due to an increase in this indicator, respectively, in newborns with body weight at birth 500–999 g 
from 22.95% to 65.86%, OR with 95% CI 7.19 (5.9–8.7) and with a body weight of 1000–1499 g from 84.43% to 91.87%, OR with 95% CI 2.12 
(1.5–2.8) and an increase in the newborn health index from 72.0% in 2000 to 81.7% in 2020, OR with 95% CI 1.66 (1.64–1.58).
Dynamic analysis of the frequency of sick newborns showed a consistent decrease from 272.1‰ in 2000 to 183.3‰ in 2020,
OR with 95% CI 0.6 (0.59–0.61), due to the reduction of such pathologies as intrauterine hypoxia and asphyxia (from 111.67‰ up to 13.6‰), 
cases of growth retardation and malnutrition (from 72.67‰ to 18.3‰), birth injuries (from 34.75‰ to 20.79‰), congenital anomalies, defor-
mities and chromosomal abnormalities (from 30.7‰ up to 26.8‰). At the same time, the negative dynamics of severe, causing disability of 
children, perinatal conditions — congenital pneumonia (with 3.18‰ in 2000 is alarming to 5.82‰ in 2020), sepsis of newborns (from 0.09‰ 
to 1.21‰, respectively), and for the period from 2010 — other violations of the cerebral status of the newborn (from 18.5‰ to 33.86‰),
from 2015 — neonatal jaundice (from 31.11‰ to 49.65‰).
The key markers of neonatal health — the levels of neonatal and early neonatal mortality were positive and were in 2000 and 2020, respectively 
6.7‰ and 4.45‰, OR with 95% CI 0.68 (0.64–0.73), and 4.7‰ and 2.98‰, OR with 95% CI 0.65 (0.6–0.7). At the same time, according to 
the perinatal audit, the real level of early neonatal mortality in general was underestimated by 2.1–2.3 times and its proportional indicator was 
exceeded by 1.5 times among infants with body weight at birth over 1500 g.
Conclusions. Systematic analysis of newborn health indicators shows that in order to strengthen it, it is advisable to optimize the quality of 
medical care at all levels of its provision based on a dynamic analysis of its condition.
No conflict of interests was declared by the authors.
Key words: newborns, weight categories, survival, morbidity, early neonatal, neonatal mortality.
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�=#}>*!� ]z$Q*[= }�q?%Q���$!^% 
q=]��"*^ [Z$ Q*=!> q$%�%[’{ !%-
["` !=�%$�>[=!"` ?%'%]Z!^, *%<> 

q=}�q?�j�!!{ q$%�%[%_% Q*=�*> �"**{ *= #%_% 
?Z$*�"<'= � !=#='*>=]^!Z�%z Z !=#}Z]^� q!=-
j>�%z ?�%}]�<%z $���=[" # Q>Q?Z]^Q*[=. 
	=$q["j=#!% [=�]"[� q!=j�!!{ $]{ J%�<>-
[=!!{ q$%�%[’{ *= ?%$=]^�%_% ?Q"`%�<%�Z#-
!%_% �%q["*'> !�<%[]{* <=� ?��Z%$ !%[%!=�%-
$��!%Q*Z. 	 ={[!ZQ*^ }>$^-{'%W ?=*%]%_ZW [ ��# 
?��Z%$ Q>**�[% [?]"[=� != �"**�q$=*!ZQ*^, �%q-
["*%' `�%!Zj!"` q=`[%�z[=!^ # Z![=]Z$!%Q*Z [ 
<=#}>*!^%<> [3,7,16]. 	�q[=�=zj" != q=_=]^-
!%Q[Z*%[� q<�!��!!{ 'Z]^'%Q*Z ["?=$'Z[ Q<��*Z 
!%[%!=�%$��!"` Zq 5 <]! > 1990 �. $% 2,4 <]!
> 2019 �., q!"��!!{ Q<��*!%Q*Z !%[%!=�%$��!"` 
[Z$}>[=]%Q{ ?%[Z]^!Z��, !Z� Q���$ $Z*�# [Z'%< 
$% 5 �%'Z[. �=', {'�% > 1990 �. j=Q*%*= ?%<��-
]"` > !�%!=*=]^!%<> ?��Z%$Z Q*=!%["]= 40% [Z$
q=_=]^!%W 'Z]^'%Q*Z ?%<��]"` [Z'%< $% 5 �%'Z[, 
*% > 2019 �. — 47% [13].

�'�=W!= > ��I Q*. [Q*>?"]= q %$!"<" q _Z�-
�"` [ ~[�%?Z ?%'=q!"'Z[ �"**�$Z{]^!%Q*Z
# *{_=��< }=_=*^%` Q%�Z=]^!%-�'%!%<Zj!"` Z $�-
<%_�=JZj!"` ?�%}]�<. 	=}>]" Q*Z#'%_% `=�='-
*��> !�Q?�"{*]"[Z 'Z]^'ZQ!Z # %Q%}]"[% {'ZQ!Z 
?%'=q!"'" [Z$*[%��!!{ !=Q�]�!!{. �%  J='*%�Z[, 
�% [?]"[=z*^ != q<�!��!!{ �Z[!{ �"**�q$=*-
!%Q*Z *= ?%�>��!!{ q$%�%[’{ !%[%!=�%$��-
!"`, $%QZ !=]��"*^ ["Q%'"# �Z[�!^ q=`[%�z[=-
!%Q*Z [=_Z*!"` Z �%$Z]^. �= $=!"<" Q?��Z=]^!"`
$%Q]Z$��!^, Z!$�'Q q$%�%[’{ !%[%!=�%$��!"` 
[Z$ <=*��Z[ Zq �>'�%["< $Z=}�*%< > 5,9 �=q=, Zq 
`[%�%}=<" Q"Q*�<" '�%[%%}Z_> != 21%, Q�j%Q*=-
*�[%W Q"Q*�<" != 14,2% !"�j"#, !Z� > q$%�%["` 
<=*��Z[. � Q>j=Q!Z# �'�=W!Z !=$q["j=#!% Q��-
#%q!%z ?�%}]�<%z � q�%Q*=!!{ > 10,8 �=q= �Z[-
!{ q=`[%�z[=!%Q*Z [=_Z*!"` != �>'�%["# $Z=}�*
(q 0,08 != 100 [=_Z*!"` > 2001 �. $% 0,86 > 2020 �.), 
*�!$�!�Z{ $% q}Z]^��!!{ j=Q*%*" `[%�%} �"*%-
?%$Z}!%W q=]%q" (q 9,16 $% 9,88), `[%�%} Q"Q*�<" 
'�%[%%}Z_> (q 6,2 $% 7,61), `[%�%} Q�j%Q*=*�[%W 
Q"Q*�<" (q 14,1 $% 14,38 [Z$?%[Z$!%).

�Z]^'" q=[${'" ?���%�Z�!*=�ZW <�$"j!%W 
$%?%<%_" !%[%!=�%$��!"< != Q>j=Q!Z <�$"-
'%-%�_=!Zq=�Z#!Z *�`!%]%_ZW q $%[�$�!%z �J�'-
*"[!ZQ*z [$=]%Q{ q<�!�"*" j=Q*%*> !=�%$��-
!"` `[%�"<" Z q=`[%�Z]"` !%[%!=�%$��!"` *= 
!�%!=*=]^!"` [*�=*. ��%*� �Z[�!^ !�%!=*=]^-
!%W Q<��*!%Q*Z `=�='*��"q>� ["�=��!� [Z$Q*=-
[=!!{ [Z$ �%q["!�!"` '�=W! [2]. �%<> q %_]{$> 
!= Q?��"JZ'> ?�%}]�<, �% Q*%Q>z*^Q{ q}���-

��!!{ �"**{ *= q$%�%[’{ $Z*�# �'�=W!" [ �=<-
'=` q=[$=!!{ �Z]�# Q*=]%_% �%q["*'> (
��) q 
<Z!Z<Zq=�ZW Q<��*!%Q*Z, {'Z# <%�!= q=?%}Z_*", 
?�%?%!>�*^Q{ [Z$Q*��>[=*" != ?%Q*Z#!Z# %Q!%[Z 
�Z[�!^ !�%!=*=]^!%W Q<��*!%Q*Z [8]. 	= }=j�!!Z 
<=#}>*!^%_%, [ {'%<> '%�!� !=�%$��!!{ $"-
*"!" Q*=!� Q[{*%< Z $� $]{ [QZ` !�<%[]{* }>$� 
q=}�q?�j�!% ["�"[=!!{, ?%$=]^�"# �%q["*%' 
Z ?%[!= ��=]Zq=�Z{ W`!^%_% ?%*�!�Z=]>, q=Q!%[=-
!= �%!��?�Z{ ?]=!> $Z# «�%��! !%[%!=�%$��-
!"#» \]%}=]^!%W Q*�=*�_ZW q$%�%[’{ �Z!%', $Z*�# 
*= ?Z$]Z*'Z[ [14].

��
� $%Q]Z$��!!{ — q= $=!"<" ��*�%Q?�'-
*"[!%_% =!=]Zq> ["{["*" `=�='*��!Z *�!$�!�ZW 
q!=j>�"` $]{ %�Z!'" q$%�%[’{ !%[%!=�%$��!"` 
?%'=q!"'Z[ W`!^%_% JZq"j!%_% �%q["*'>, q=`[%-
�z[=!%Q*Z # Q<��*!%Q*Z.

4������"� �� 5����� ��*"��!���`
��%[�$�!% �?Z$�<Z%]%_Zj!"# =!=]Zq Z %�Z!-

'> $"!=<Z'" Q*=!> q$%�%[’{ !%[%!=�%$��!"` 
�'�=W!" > ��� Q*. q= $=!"<" $���=[!%W Z _=]>q�-
[%W Q*=*"Q*"'", ?��"!=*=]^!%_% =>$"*> q= <�*%-
$"'%z �Q�Q[Z*!^%W %�_=!Zq=�ZW %`%�%!" q$%�%[’{ 
(����) «MATRIX — BABIES». �=Q*%Q%[=-
!% <�*%$" Q"Q*�<!%_% ?Z$`%$>, Q*=*"Q*"j!"#, 
_�=JZj!%_% q%}�=��!!{.


�7�"+���� ��*"��!���` �� @> �{3�������`
�'%�%j�!!{ j"Q�]^!%Q*Z !%[%!=�%$��!"` 

> q=']=$=` ��� �'�=W!" > ��� Q*. q 387890 > 
2000 �. $% 283587 > 2020 �. Q>?�%[%$�>[=]%Q{ !�-
_=*"[!%z *�!$�!�Z�z %}’�'*"[!%_% q= Q[%�z ?�"-
�%$%z, �% <%�� ["q!=j=*"Q{ != �Z[!Z ?%?>]{�ZW, 
?%'=q!"'= q$%�%[’{ !%[%!=�%$��!"` — W`!^%_% 
JZq"j!%_% �%q["*'>. �Q'Z]^'" <=Q= *Z]= $"*"!" 
?�" !=�%$��!!Z `=�='*��"q>� ><%[" [!>*�Z�-
!^%>*�%}!%_% �%q["*'> ?]%$=, �'Q?��*" ���� 
[[=�=z*^ 'Z]^'ZQ*^ !=�%$��!"` $Z*�# q !"q^'%z 
<=Q%z *Z]= (<2500 _) %}’�'*"[!"< '�"*��Z�<
Q%�Z=]^!%-�'%!%<Zj!%_% }]=_%?%]>jj{ !=Q�]�!-
!{ [11]. �]{ <=]%[=_%["` !%[%!=�%$��!"` `=-
�='*��!Z <%�J%]%_Zj!Z, JZqZ%]%_Zj!Z, <�*=}%]Zj!Z 
*= %Q%}]"[%Q*Z !�[�%]%_Zj!%_%, Q%<=*"j!%_% # 
Z<>!!%_% Q*=*>Q>, ["Q%'= j=Q*%*= ?��"!=*=]^!%W 
?=*%]%_ZW ��!*�=]^!%W !��[%[%W Q"Q*�<", Q"Q*�<" 
$"`=!!{, _Z?��}Z]Z�>}Z!�<Z#, _�<%�=_Zj!%W `[%-
�%}" !%[%!=�%$��!"`, ?��"!=*=]^!"` Z!J�'-
�Z#, Z![=]Z$"q=�ZW *= Q<��*!%Q*Z [1,4–6]. ����$
<=]%[=_%["` $Z*�# !=#["�"# �"q"' ?��"!=*=]^-
!%W q=`[%�z[=!%Q*Z, Q<��*!%Q*Z *= [Z$$=]�!"` 
!�Q?�"{*]"["` !=Q]Z$'Z[, > *%<> j"Q]Z Z![=]Z-
$"q=�ZW, <=z*^ !%[%!=�%$��!Z q «$>�� <=]%z» 
(<1500 _) <=Q%z *Z]= ?�" !=�%$��!!Z [1,9].
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	%[%!=�%$��!Z [=_%[%W _�>?" 2500–2999 _ 
<=z*^ ?%�>��!!{ JZq"j!%_% �%q["*'> !� 
*Z]^'" q= =!*�%?%<�*�"j!"<", =]� # q= Q%-
<=*"j!"<" Z J>!'�Z%!=]^!"<" ?%'=q!"-
'=<". �% �Z�W _�>?" [`%${*^ ?���[=�!%
$Z*" Zq q=*�"<'%z [!>*�Z�!^%>*�%}!%_%
�%q["*'>. 	=#!"�j"# �"q"' �%q["*'> ?��"-
!=*=]^!%W ?=*%]%_ZW `=�='*��!"# $]{ !%[%!=-
�%$��!"` Zq Q���$!^%z <=Q%z *Z]= ?�" !=�%$-
��!!Z (3000–3499 _). 	%[%!=�%$��!Z 
q [Z$!%Q!% [�]"'%z (>3500 _) Z [�]"-
'%z (>4000 _) <=Q%z *Z]= ?�" !=�%$��!-
!Z, ?%�Z[!{!% q $Z*^<", �% <=z*^ Q���$!Z#
JZq"j!"# �%q["*%', > 2–3 �=q" j=Q*Z�� Q*�=�$=-
z*^ [Z$ [!>*�Z�!^%<=*'%[%W _Z?%'QZW, =QJZ'QZW Z 
?%]%_%[%_% *�=[<=*"q<>, > !"` *{�j"# ?���}Z_ 
?��Z%$> �=!!^%W =$=?*=�ZW.

�!=]Zq JZq"j!%_% �%q["*'> 8,8 <]! !%-
[%!=�%$��!"`, �% !=�%$"]"Q{ [ q=']=-
$=` %`%�%!" q$%�%[’{ ��� �'�=W!" q=
2000–2020 ��., q= $=!"<" <=Q" *Z]= ?�" !=-
�%$��!!Z q=Q[Z$j"[ !=#}Z]^�> j=Q*%*> !%-
[%!=�%$��!"` Zq <=Q%z *Z]= ? �" !=�%-
$��!!Z >3500 _ — �=39,62% *= q <=Q%z *Z]=
3000–3499 _ — �=39,33% qZ q!"��!!{< �^%_% 
?%'=q!"'= $% �=15,61% Q���$ !%[%!=�%$��!"` 
Zq <=Q%z *Z]= 2500–2999 _, �=3,58% Zq <=Q%z *Z]= 
2000–2499 _, �=1,11% Zq <=Q%z *Z]= 500–1499 _.

� $"!=<Z�Z q= %Q*=!!Z $�Q{*"�Zjj{ Q>*-
*�[% q}Z]^�"]=Q{ j=Q*%*= !%[%!=�%-

$��!"` Zq !=$q["j=#!% <=]%z <=Q%z *Z]=
?�" !=�%$��!!Z (500–999 _) — 0,59%
> 2000 �. Z 0,85% > 2020 �., �� q 95% ��
1,44 (1,36–1,53), [Z$<Zj=]=Q{ *�!$�!�Z{ $% 
q}Z]^��!!{ j=Q*%*" !%[%!=�%$��!"` Zq <=-
Q%z *Z]= ?�" !=�%$��!!Z 1500–1499 _ —
q 1,0% $% 1,09%, �� q 95% �� 1,05 (1,0–1,1),
*= >3500 _ — q 37,93% $% 39,7% [Z$?%[Z$!%, 
�� q 95% �� 1,2 (1,1–1,3). ��" �^%<> `=�='-
*��!= *�!$�!�Z{ $% q<�!��!!{ j=Q*%*" !%-
[%!=�%$��!"` Zq <=Q%z *Z]=: 2000–2499 _ —
q 3,76% $% 3,72%, �� q 95% �� 0,91 (0,89–
0,93); 2500–2999 _ — Zq 16,28% $% 15,9%, �� 
q 95% �� 0,96 (0,95–0,97); 3000–3499 _ —
q 40,4% $% 38,88%, �� q 95% ��
0,94 (0,93–0,95) [Z$?%[Z$!%. � �Z]%<> $"-
!=<Z'= JZq"j!%_% �%q["*'> !%[%!=�%-
$��!"` q= <=Q%z *Z]= ?�" !=�%$��!!Z � !�_=-
*"[!%z, %Q'Z]^'" q}Z]^�"]=Q{ j=Q*'= !%[%-
!=�%$��!"` Zq ?Z$["��!"< �"q"'%< ?��"!=-
*=]^!%W ?=*%]%_ZW — q $>�� <=]%z (500–1499 _)
*= [Z$!%Q!% [�]"'%z (>3500 _) <=Q%z *Z]=
(*=}]. 1). 	�_=*"[!= $"!=<Z'= Q*=!> JZq"j!%-
_% �%q["*'> !%[%!=�%$��!"` ?Z$*[��$�>�*^Q{
*='%� q<�!��!!{< '%�JZ�Z�!*= Q?Z[[Z$!%��!-
!{ 'Z]^'%Q*Z !%[%!=�%$��!"` Zq Q���$!^%z
(3000–3499 _) <=Q%z *Z]= ?�" !=�%$��!!Z
$% 'Z]^'%Q*Z <=]%[=_%["` $Z*�# (j"< ["�"#
��# ?%'=q!"', *"< '�=��) q 7,5 > 2000 �. $%
6,8 > 2020 �.

������� 1
)����
�� .������ ��	��2
��6 2�����, !�	����, 2000-2020 		.,

% �� :�4�31��� �
31����
 ������	��2
��6

�
� $�-
	��2

���� �
3� �	� ��	��2
��
, 4
500–
1499

500–
999

1500–
1999

2000–
2499

2500–
2999

3000–
3499 >3500

2000 387890 0,59 0,30 1,04 3,76 16,28 40,40 37,93
2001 375722 0,60 0,31 1,08 3,67 16,00 40,41 38,23
2002 384990 0,60 0,33 1,08 3,55 16,04 40,28 38,44
2003 402952 0,60 0,28 1,09 3,66 15,94 40,12 38,59
2004 415113 0,57 0,28 1,03 3,52 15,50 39,75 39,63
2005 413850 0,62 0,28 1,03 3,45 15,37 39,79 39,74
2006 457358 0,62 0,29 1,02 3,46 15,02 39,44 40,45
2007 470167 0,65 0,19 1,07 3,41 15,14 38,94 40,79
2008 503256 0,71 0,25 1,07 3,37 14,68 38,60 41,56
2009 505009 0,69 0,22 1,08 3,40 14,51 38,69 40,22
2010 493345 0,73 0,23 1,11 3,46 15,25 38,79 40,66
2011 494329 0,75 0,25 1,13 3,48 15,20 38,73 40,70
2012 513999 0,72 0,25 1,13 3,45 15,21 38,82 40,65
2013 496979 0,77 0,26 1,13 3,53 15,37 38,87 40,32
2014 444873 0,76 0,25 1,12 3,53 15,35 38,85 40,38
2015 399313 0,80 0,26 1,18 3,69 15,93 39,24 39,15
2016 379098 0,79 0,25 1,18 3,78 16,16 39,40 38,69
2017 347835 0,80 0,27 1,19 3,75 16,00 39,18 39,08
2018 318733 0,81 0,26 1,21 3,81 16,70 39,46 38,56
2019 294148 0,82 0,28 1,20 3,76 16,47 39,19 38,54
2020 283587 0,85 0,29 1,09 3,72 15,74 38,88 39,70
(4
� 95% :'

1,44
(1,36–1,53)

0,98
(0,89 –1,07)

1,05
(1,0-1,1)

0,91
(0,89-0,93)

0,96
(0,95-0,97)

0,94
(0,93-0,95)

1,2
(1,1-1,3)
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��" �^%<> Q]Z$ q=q!=j"*", �% q<Z!= Q*�>'-
*>�" !=�%$��!"` $Z*�# q= <=Q%z *Z]= Q>?�%[%-
$�>�*^Q{ Q*=}Z]^!%z $"Q%�Z=�Z�z 'Z]^'%Q*Z <=-
]%[=_%["` $Z*�# Z !�$%!%��!"`. 
� %q!=j=�, �% 
j=Q*"!= $%!%��!"` $Z*�# <=z*^ ?�" !=�%$��!!Z 
<=Q> *Z]= <2500 _, *%}*% !=�%$�>z*^Q{ Zq Q"!-
$�%<%< q=*�"<'" [!>*�Z�!^%>*�%}!%_% �%Q*> 
?]%$= (�����), �%, Q[%�z j��_%z, q><%[]z� 
["Q%'"# �Z[�!^ ?��"!=*=]^!%W ?=*%]%_ZW. ����-
["��!!{ j"Q]= <=]%[=_%["` $Z*�# !=$ j"Q]%< 
!�$%!%��!"` [Z$%}�=�=� !�}]=_%?%]>jj{ ��-
?�%$>'*"[!%_% q$%�%[’{ �Z!%' Z {'%Q*Z �"**{ != 
�Z[!Z ?%?>]{�ZW.

�= $=!"<" ?%�Z[!{]^!%W `=�='*��"Q*"-
'" j=Q*%*" !=�%$��!"` �"["<" q <=]%z
<=Q%z *Z]= ?�" !=�%$��!!Z *= !=�%$��!"`
!�$%!%��!"<", !�]Z!Z#!= $"!=<Z'= `=�='*��!= 
$]{ %}%` ?%'=q!"'Z[ Zq W`!Z<" <Z!Z<=]^!"<" �Z[-
!{<" > 2004–2009 ��. — 5,12–5,17% <=]%[=_%-
["` Z 4,22–4,3% !�$%!%��!"` !%[%!=�%$��-
!"` ?�" 5,39% Z 4,64% > 2000 �., 5,78% Z 5,24%
> 2019 �. *= 5,66% Z 5,18% > 2020 �. [Z$?%[Z$!% 
(�"Q. 1).

�=_=]%< %�Z!'= q<Z! Q*=!> JZq"j!%_% �%q["*-
'> !%[%!=�%$��!"` q= <=Q%z *Z]= ?�" !=�%-
$��!!Z !� � %$!%q!=j!%z, %Q'Z]^'" *�!$�!�Z{ 
$% q}Z]^��!!{ j=Q*%*" <=]%[=_%["` !%[%!=�%-
$��!"` [Z$}>]=Q{ ?���[=�!% q= �=`>!%' q<�!-
��!!{ j=Q*%*" !%[%!=�%$��!"` Zq !=$q["j=#-
!% <=]%z (500–999 _) <=Q%z *Z]= ?�" !=�%$-
��!!Z, �%, Z<%[Z�!%, q><%[]�!% ?%]Z?��!!{<
$%Q*%[Z�!%Q*Z ���Q*�=�ZW �"` '%!*"!_�!*Z[
!%[%!=�%$��!"`.

�}’�'*"[!"< '�"*��Z�< Q*=!> q$%�%[’{ !%-
[%!=�%$��!"` � ["�"[=!!{ !%[%!=�%$��-

!"` > ?���Z 168 _%$"! �"**{. � �Z]%<> $"-
!=<Z'= ["�"[=!!{ !%[%!=�%$��!"` >?�%$%[�
2001–2020 ��. <=� !�q!=j!> *�!$�!�Zz $% q}Z]^-
��!!{ — 99,36% > 2001 �. Z 99,71% > 2020 �.
�= $=!"<" !=$Z#!"` $%Q]Z$��!^, ["�"[=!!{ !%-
[%!=�%$��!"` q=]��"*^ {' [Z$ <=Q" *Z]= ?�" !=-
�%$��!!Z, *=' Z [Z$ �Z[!{ '[=]ZJZ'=�ZW <�$"j!"` 
?�=�Z[!"'Z[ *= %Q!=��!!{ <�$"j!"< %}]=$!=!-
!{< q=']=$Z[ ?��"!=*=]^!%W $%?%<%_". �%}*% 
�Z[�!^ ["�"[=!!{ !%[%!=�%$��!"` <=� q�%-
Q*=*" qZ q}Z]^��!!{< <=Q" *Z]= ?�" !=�%$��!-
!Z *= �Z[!{ q=']=$> ?��"!=*=]^!%W $%?%<%_".
�= $=!"<" ?��"!=*=]^!%_% =>$"*> q= <�*%$"-
'%z «MATRIX — BABIES», ["�"[=!!{ !%[%-
!=�%$��!"` [ �'�=W!Z > ?���Z 168 _%$"! ?ZQ]{ 
!=�%$��!!{ > ��� Q*. Q*=!%["]% 24,35–65,86% 
Q���$ !%[%!=�%$��!"` Zq <=Q%z *Z]= ?�" !=�%$-
��!!Z 500–999 _, 85,39–91,37% — Zq <=Q%z *Z]=
1000–1499 _, 92,85–97,6%  — Zq <=Q%z *Z]=
1500–1999 _, 99,2–99,94% — Zq <=Q%z
*Z]= >3500 _. �?�%$%[� 2000–2020 ��. ��# ?%-
'=q!"' <=[ ?%q"*"[!> *�!$�!�Zz Q���$ >QZ` 
[=_%["` '=*�_%�Z# Z q�ZQ > 2,7 �=q= Q���$ !%[%-
!=�%$��!"` Zq <=Q%z *Z]= 500–999 _, != 7,6% —
Zq <=Q%z *Z]= 1000–1499 _, != 5,15% — Zq <=-
Q%z *Z]= 1500–1999 _, != 1,57% — Zq <=Q%z *Z]=
2000–2499 _. �=_=]%< ["�"[=!!{ !%[%!=�%$��-
!"` Zq $>�� <=]%z (500–1499 _) <=Q%z *Z]= ?�" 
!=�%$��!!Z > ?���Z 168 _%$"! ?ZQ]{ !=�%$��!-
!{ > 2020 �. Q*=!%["]% 70,2%, �% !=}]"�=�*^Q{
$% =!=]%_Zj!"` ?%'=q!"'Z[ > ���, �?%!ZW *= 
}Z]^�%Q*Z '�=W! �=`Z$!%W ~[�%?". 	�q!=j!= ?%-
q"*"[!= *�!$�!�Z{ $% q�%Q*=!!{ �^%_% ?%'=q!"'= 
(0,23–0,08%) `=�='*��!= $]{ !%[%!=�%$��!"` 
Zq <=Q%z *Z]= >2500 _ (*=}]. 2). 	=#}Z]^�Z >Q?Z-
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4
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Менше 1500г Більше 1500г

��	. 1. )������	
�� �������������� '������ ��	���!���� �� ������&���� ����
, "���#��, 2000-2020B ��.
(% �� ��!�	
��# ��	
����� ��������������)
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`" [ q}Z]^��!!Z ["�"[=!!{ !%[%!=�%$��!"`
Zq !=$q["j=#!% <=]%z <=Q%z *Z]= ?�" !=�%$��!-
!Z [Z�%_Z$!% $%Q{_!>*% q= �=`>!%' [?�%[=$��!!{ 
Z!*�_�%[=!%W [ ?��"!=*=]^!> Q]>�}> *�"�Z[!�-
[%W !�%!=*=]^!%W $%?%<%_", Q>j=Q!"` $%'=q%["` 
*�`!%]%_Z# ["`%$�>[=!!{ !%[%!=�%$��!"`
Zq $>�� <=]%z <=Q%z *Z]= ?�" !=�%$��!!Z, q=-
}�q?�j�!!{ $%Q*>?!%Q*Z �"` '=*�_%�Z# !%[%!=-
�%$��!"` $% ["Q%'%*�`!%]%_Zj!%W ?��"!=*=]^-
!%W $%?%<%_" [10].

�=_%<"<" q=_=]^!%?�"#!{*"<" '�"*��Z{<" 
Q*=!> q$%�%[’{ !%[%!=�%$��!"` � Z!$�'Q q$%-
�%[’{ !%[%!=�%$��!"`, j=Q*%*= !=�%$��!"` 
`[%�"<" Z !%[%!=�%$��!"` *= q=`[%�z[=!ZQ*^ 
q= ']=Q=<" `[%�%} Z %'��<"<" q=`[%�z[=!!{-
<". �]Z$ q=q!=j"*", �%, != [Z$<Z!> [Z$ ?=�=<�-

*�Z[ JZq"j!%_% �%q["*'> !%[%!=�%$��!"`, ?%-
'=q!"'" Z!$�'Q> q$%�%[’{, j=Q*%*" !=�%$��!"` 
`[%�"<" Z q=`[%�Z]"` }Z]^� Q>}’�'*"[!Z q= Q[%�z 
?�"�%$%z Z q=]��!Z [Z$ $Z=_!%Q*"j!"` '�"*��ZW[. 
�= ["q!=j�!!{< Q?��Z=]ZQ*Z[, != q$%�%[’{ !%[%-
!=�%$��!"` $Z*�# !=#q!=j!Z�� [?]"[=z*^ Q*=! 
q$%�%[’{ [=_Z*!"` �Z!%' *= `=�='*�� ?���}Z_> 
?%]%_Z[. �= $=!"<" $%Q]Z$��!!{, '%�JZ�Z�!* '%-
��]{�ZW <Z� j=Q*%*%z !%�<=]^!"` ?%]%_Z[ *= Z!-
$�'Q%< q$%�%[’{ !%[%!=�%$��!"` <=� ?�{<"# ["-
Q%'%W Q"]" q[’{q%' Z Q*=!%["*^ r=0,998. �"!=<Z'= 
Z!$�'Q> q$%�%[’{ !%[%!=�%$��!"` [ �'�=W!Z <=]= 
!�]Z!Z#!"# `=�='*�� Z $%�Z[!z[=]= 72,0–75,7% > 
2000–2004 ��. Zq ?%Q]Z$%[!"< ?Z$["��!!{< $% 
85% > 2012–2014 ��. Z ?%$=]^�%z *�!$�!�Z�z $% 
q!"��!!{ $% 81,7% > 2020 �.

������� 2
)����
�� ��2�����/ ������	��2
��6 � �
	?
 168 4���� 2���/ :�3
2��

�
� ���� �
3� �	� ��	��2
��
, !�	����, 2001–2020 		., ‰

�
� !�1�4�
! ���� .��3
 � ��4��
� ���
4�	
� �	� ��	��2
��


500–
999

1000–
1499

1500–
1999

2000–
2499

2500–
2999

3000–
3499 >3500

2001 99,36 24,35 85,39 92,83 97,78 99,60 99,81 99,82
2002 99,38 27,55 87,58 93,44 97,99 99,58 99,81 99,84
2003 99,45 29,60 88,04 94,40 98,12 99,67 99,84 99,84
2004 99,47 28,83 89,91 94,56 98,32 99,61 99,83 99,85
2005 99,43 30,49 83,88 93,65 98,28 99,61 99,82 99,83
2006 99,46 36,43 84,07 94,26 98,27 99,67 99,80 99,84
2007 99,54 50,27 84,90 93,78 98,52 99,64 99,83 99,87
2008 99,55 55,03 85,21 94,87 98,49 99,69 99,86 99,85
2009 99,59 55,19 84,83 95,68 98,75 99,69 99,86 99,88
2010 99,61 56,27 87,39 96,12 98,87 99,73 99,87 99,87
2011 99,62 57,58 87,34 96,36 98,91 99,75 99,87 99,89
2012 99,65 57,82 87,74 96,52 98,90 99,77 99,90 99,91
2013 99,69 63,80 89,76 97,05 99,09 99,79 99,90 99,92
2014 99,69 65,06 89,44 97,33 99,00 99,81 99,90 99,91
2015 99,68 63,88 90,41 97,13 99,27 99,79 99,89 99,92
2016 99,69 64,88 91,20 97,56 99,18 99,79 99,91 99,91
2017 99,66 60,09 88,46 96,92 99,09 99,79 99,91 99,94
2018 99,70 62,97 89,84 97,33 99,31 99,83 99,91 99,93
2019 99,70 63,03 91,27 97,29 99,31 99,82 99,92 99,93
2020 99,71 65,86 91,87 97,61 99,32 99,83 99,89 99,94
2020 / 2001,% 100,35 270,47 107,58 105,15 101,57 100,23 100,08 100,12
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�=_=]%< j=Q*%*= !%[%!=�%$��!"`, {'Z !=�%-
$"]"Q{ `[%�"<" Z q=`[%�Z]", q}Z]^�"]=Q{ [ 1,3 
�=q= [ 2000–2006 ��. — q 272,1‰ $% 201,9‰. 
� ?%$=]^�%<> (2007–2017 ��.) Q?%Q*��Z_=]%-
Q{ q!"��!!{ ?%'=q!"'= — q 185,5‰ $% 162,3‰
Zq ?%$=]^�%z *�!$�!�Z�z $% q}Z]^��!!{ — 
186,8–183‰ > 2018–2020 ��. �%'=q!"' j=Q*%*" 
!=�%$��!"` `[%�"<" Z q=`[%�Z]"` $%!%��!"` 
!%[%!=�%$��!"` q}Z]^�"[Q{ q 246,01‰ > 2000 �. 
$% 254,18‰ > 2001 �. q ?%$=]^�"< q<�!��!!{< 
$% 119,4‰ > 2014 �. Z *�!$�!�Z�z $% q}Z]^��!!{ 
$% 123,5‰ > 2015 �. Z 148,24‰ > 2020 �. �"!=<Z'= 
j=Q*%*" !=�%$��!"` `[%�"<" Z q=`[%�Z]"` !�$%-
!%��!"` !%[%!=�%$��!"` *='%� q<Z!z[=]=Q{ 
?%-�Zq!%<> Z <=]= `["]�?%$Z}!"# `=�='*�� — 
*�!$�!�Z{ $% q}Z]^��!!{ q 856,03‰ > 2000 �. $% 
864,86‰ > 2002 �. q ?%$=]^�"< q<�!��!!{< $% 
799,54‰ > 2006 �., q}Z]^��!!{< $% 812,21‰ > 
2007 �., *�!$�!�Z�z $% q<�!��!!{ $% 752,47‰ 
> 2013 �. q ?%$=]^�%z *�!$�!�Z�z $% q}Z]^��!-
!{ — 769,32‰ > 2014 �., 795,32‰ > 2015 �. Z 
819,03 > 2020 �. (�"Q. 2). � �Z]%<> > �� Q*. *��!$ 
$% q!"��!!{ j=Q*%*" `[%�"` !%[%!=�%$��!"` 
[Z$<Zj=[Q{ {' Q���$ q=_=]^!%W ?%?>]{�ZW !%[%-
!=�%$��!"`, �� q 95%�� 0,6 (0,59–0,61), *='
Z Q���$ $%!%��!"`, �� q 95%�� 0,53 (0,52–

0,54), *= !�$%!%��!"` !%[%!=�%$��!"`, ��
q 95%�� 0,76 (0,72–0,81). 	={[!= �Zq!"�{ *�<?Z[ 
q!"��!!{ j=Q*%*" `[%�"` $%!%��!"` Z !�$%!%-
��!"` q><%[]�!= Q']=$!ZQ*z <�$"j!%_% $%_]{-
$> q= !%[%!=�%$��!"<" q $>�� <=]%z <=Q%z 
*Z]= ?�" !=�%$��!!Z.

�"!=<Zj!"# =!=]Zq q=`[%�z[=!%Q*Z !%[%!=-
�%$��!"` q= ?��Z%$ 2000–2020 ��. q=Q[Z$j"[, 
�% q!"��!!{ j=Q*%*" !=�%$��!"` `[%�"<" Z 
q=`[%�Z]"` !%[%!=�%$��!"` [Z$}>]%Q{ ?���-
[=�!% q= �=`>!%' q<�!��!!{ �Z[!{ ?=*%]%_ZW 
?��"!=*=]^!%_% ?%`%$��!!{ — [!>*�Z�!^%<=*-
'%[%W _Z?%'QZW # =QJZ'QZW [ ?%]%_=` (q 111,37‰
> 2000 �. $% 13,6‰ > 2020 �., *�<? >}>*'> — 87,82%), 
>?%[Z]^!�!!{ �%Q*> Z !�$%Q*=*!%Q*Z `=�j>[=!!{ 
(q 79,6‰ $% 20,68‰, *�<? >}>*'> — 75,18%),
�%$%["` *�=[< (q 34,76‰ $% 19,46‰, *�<?
>}>*'> — 40,22%), > *%<> j"Q]Z [!>*�Z�!^%j���?-
!"` �%$%["` *�=[< (q 0,86‰ $% 0,01‰, *�<? >}>*-
'> — 94,19%), _�<=*%]%_Zj!"` ?%�>��!^
(q 3,64‰ $% 2,26‰. *�<? >}>*'> — 37,91%)
(*=}]. 3). �!*�!Q"[!� q!"��!!{ �Z[!{ �"` Q*=!Z[ 
?��"!=*=]^!%_% ?��Z%$> Q?Z[?=]% q [?�%[=$��!-
!{< > $Z{]^!ZQ*^ q=']=$Z[ ='>���Q^'%-_Z!�'%-
]%_Zj!%W Z !�%!=*%]%_Zj!%W $%?%<%_" Q>j=Q!"` 
?��"!=*=]^!"` *�`!%]%_Z# q $%[�$�!%z �J�'-

$���
������/
:�6��	5���1 2000 2006 2007 2010 2015 2019 2020

�
�� �	�	����, 
�9����, 2000 / 

2020, %
%�����
��� �	�� ��������, 
������	#�! �	 
��������� 
	���	��!

30,73 21,84 22,33 22,33 24,02 26,26 26,83 -12,69

C����������� ���� �	 ����-
��	������ 
������� ����	 73,67 54,02 50,41 28,55 20,79 20,68 18,32 -75,13

V����	 ��	��	 34,76 24,18 23,17 �/� 17,64 19,46 20,78 -40,22
� �.�. ������*��������	
�����	 ��	��	 0,86 0,08 0,11 0,06 0,03 0,01 0,05 -94,19

(�����*����	����	
�������� � 	������� � ���	
 111,67 63,62 51,78 26,56 18,61 13,85 13,6 -87,82

V���	�� ��
	����! �������, 
"� �����	��� � �����	�	��-
���� �������

�/� �/� �/� �/� 21,91 27,54 35,21 60,7*

� �.�. ������� ������	������� 
����	�� �	 ��*� ������	����� 
��	��

16,45 14,38 15,89 10,92 12,09 14,97 19,31 17,39

$���
��� ��������! 3,18 3,95 4,07 4,39 4,38 5,46 5,82 83,02
'����#�!, ���#������ ���
�����	�	������ ������� 8,63 4,76 4,06 5 6,64 10,5 12,2 41,37

C����� �����	���
���
 0,09 0,09 0,18 0,18 0,37 0,74 1,21 1244,44
(�����*���*��������� � ���	-
�	
��!�	���� ����������� 2,23 1,54 1,95 1,53 1,97 1,91 2,21 -0,90

Z���������	 
�����	, ������-
���	 ���������	#��� 11,29 8,06 6,57 6,83 7,76 8,2 9,85 -12,75

����	�	���	 
������#�,
���������	 �	�������
���������, ��*��� ������	��

�/� �/� �/� �/� 31,11 43,65 49,72 59,81*

Z��	��������� ����*���� 3,64 1,57 1,48 1,17 1,19 1,64 2,26 -37,91
'�*� ����*���� #�����	����-
�� ��	���� �����	���
����� �/� �/� �/� 18,58 23,05 28,23 33,86 82,2**

������� 3
)����
�� :�6��	5������
 ������	��2
��6 �� ��	
�
 6��	�9�, !�	����, 2000–2020^		., ‰

��������: * — 2020 / 2015, %; ** — 2020 / 2010.



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   �>j=Q!= ?�$i=*�i{. Україна  2(122)/2022 11

*"[!ZQ*z. �>**�[� q<�!��!!{ �Z[!{ [!>*�Z�-
!^%>*�%}!%W _Z?%'QZW *= =QJZ'QZW !%[%!=�%$��-
!"` [Z$}>]%Q{ != *]Z ?%q"*"[!%W *�!$�!�ZW $% 
q<�!��!!{ j=Q*%*" =!�<ZW [=_Z*!"` (39,1% —
> 2000 �., 24,19% — > 2020 �.), �% Q?�"j"!{� 
�%q["*%' '%<?]�'Q> _Z?%'QZ#!"` �%q]=$Z[ [ %�-
_=!Zq<Z <=*��Z # ?]%$=. �= $=!"<" $%Q]Z$��!!{, 
'%�JZ�Z�!* '%��]{�ZW <Z� j=Q*%*%z =!�<Z# [=-
_Z*!"` Z [!>*�Z�!^%>*�%}!%W _Z?%'QZW *= =QJZ'QZW 
!%[%!=�%$��!"` <=� ?�{<"# J>!'�Z%!=]^!"# 
q[’{q%' Z Q*=!%["*^ r=+0,993.

�%[Z]^!Z�� q!"�>[=[Q{ �Z[�!^ q=`[%�z-
[=!%Q*Z != ?�"�%$��!Z [=$" �%q["*'>, $�-
J%�<=�ZW *= `�%<%Q%<!Z =!%<=]ZW (3,73‰ —
> 2000 �., 26,8‰ — > 2020 �., *�<? >}>*'> — 12,69%).
�= Q>j=Q!%_% �Z[!{ ?��!=*=]^!%W $Z=_!%Q*"'" 
*= <%�]"[%Q*Z q=?%}Z_*" !=�%$��!!z $Z*�# q 
*{�'%z Q?=$'%[%z Z ?�"�%$��!%z ?=*%]%_Z�z, 
{'= !� ?Z$$=�*^Q{ '%��'�ZW, > *%<> j"Q]Z q `�%-
<%Q%<!"<" ?%�>��!!{<", �{ ?=*%]%_Z{ � *='%z, 
{'> q= %?*"<=]^!%W %�_=!Zq=�ZW ?��!=*=]^!%W 
$Z=_!%Q*"'" <%�!= q<�!�"*" != 30%. �%[Z]^-
!% q<�!�>[=[Q{ Z �Z[�!^ _�<%]Z*"j!%W `[%�%}", 
q><%[]�!%W Zq%Z<>!Zq=�Z�z (q 11,29‰ $% 9,85‰ 
[Z$?%[Z$!%, *�<? >}>*'> — 12,75%).

�%$!%j=Q q= ��# ?��Z%$ q!=j!% q�ZQ �Z[�!^ 
*{�'"`, �% Q>**�[% [?]"[=z*^ != {'ZQ*^ ?%-
$=]^�%_% �"**{ Z Q?�"j"!{z*^ Z![=]Z$"q=-
�Zz $Z*�#, ?��"!=*=]^!"` Q*=!Z[ — Z!J�'�Z#,
Q?��"JZj!"` $]{ ?��"!=*=]^!%_% ?��Z%$>
(q 8,63‰ > 2000 �., $% 12,2‰ > 2020 �., *�<?
?�"�%Q*> — 41,37%), Q�?Q"Q> !%[%!=�%$��!"`
(q 0,09‰ $% 1,21‰, q}Z]^��!!{ > 13,4 �=q=), 
>�%$��!"` ?!�[<%!Z# (q 3,18‰ $% 5,82‰, *�<?

?�"�%Q*> — 58,4%), = q= ?��Z%$ q 2010 �. — Z!�"` 
?%�>��!^ ����}�=]^!%_% Q*=*>Q> !%[%!=�%$��-
!%_% (q 18,5‰ $% 33,86‰, *�<? ?�"�%Q*> — 82,2%),
q 2015 �. — !�%!=*=]^!%W �%[*{!"�Z (q 31,11‰ 
$% 49,7‰, *�<? ?�"�%Q*> — 59,8%).

����$ ?�"j"!, �% J%�<>z*^ ?%'=q!"' q=_=]^-
!%W q=`[%�z[=!%Q*Z !%[%!=�%$��!"` [ �'�=W!Z 
>?�%$%[� %Q*=!!Z` �%'Z[, ?�%[Z$!Z <ZQ�{ ?%-
QZ$=z*^ !�%!=*=]^!= �%[*{!"�{ (24,04–17,8%), 
Z!�Z ?%�>��!!{ ����}�=]^!%_% Q*=*>Q> !%[%!=-
�%$��!"` (16,0–12,1%), �%q]=$" $"`=]^!%W Q"-
Q*�<", �% ["!"'=z*^ > ?��"!=*=]^!%<> ?��Z%$Z 
(15,64–12,6%), ?�"�%$��!Z [=$" �%q["*'>, $�-
J%�<=�ZW *= `�%<%Q%<!Z =!%<=]ZW (15,65–9,1%), 
Q?%[Z]^!�!"# �ZQ*, !�$%Q*=*!ZQ*^ �"[]�!!{ ?]%-
$= (12,18–6,6%).  	={[!= Q*�>'*>�= q=`[%�z[=-
!%Q*Z !%[%!=�%$��!"` ["']"'=� q=!�?%'%�!!{, 
%Q'Z]^'" !�%!=*=]^!= �%[*{!"�{ Q?�"j"!{� 
�%q["*%' �%q><%[%W [Z$Q*=]%Q*Z $Z*�# Z ?=*%]%_ZW 
!��[%[%W Q"Q*�<". �!�Z ?%�>��!!{ ����}�=]^-
!%_% Q*=*>Q> !%[%!=�%$��!%_%  j"!{*^ }�q?%Q�-
��$!Z# [?]"[ != �%q["*%' *='"` q=`[%�z[=!^, {' 
$"*{j"# ����}�=]^!"# ?=�=]Zj, �?Z]�?QZ{, <Z!Z-
<=]^!= <%q'%[= $"QJ>!'�Z{. ��%$��!= Z Q?=$-
'%[= ?=*%]%_Z{ q=#<=� q!=j!> ?"*%<> [=_> Q���$ 
?�"j"! Z![=]Z$"q=�ZW $Z*�#.

�% ']zj%["` <=�'��Z[ Q*=!> q$%�%[’{ !%[%-
!=�%$��!"` !=]��"*^ ?%'=q!"' !�%!=*=]^!%W 
Q<��*!%Q*Z, {'"# [Z$Z_�=� [=�]"[> �%]^ > ��-
=]Zq=�ZW q=[$=!^ 
�� �%$% <Z!Z<Zq=�ZW ?%?�-
��$�>[=!"` ?�"j"! $"*{j%W Q<��*!%Q*Z. 	�-
$=�<= [ �'�=W!Z, > �=<'=` q=[$=!!{ q <Z!Z<Zq=�ZW 
Q<��*!%Q*Z, {'Z# <%�!= q=?%}Z_*", ?�%?%!>�*^Q{ 
[Z$Q*��>[=*" != ?%Q*Z#!Z# %Q!%[Z �Z[�!^ !�%-
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!=*=]^!%W Q<��*!%Q*Z [1]. � �Z]%<> ?% �'�=W!Z 
�Z[�!^ !�%!=*=]^!%W Q<��*!%Q*Z q<�!�"[Q{ q 
6,7‰ > 2000 �. $% 4,45‰ > 2020 �., �� q 95% 
�� 0,68 (0,64–0,73), q= WW !�]Z!Z#!%W $"!=<Z'" — 
q<�!��!!{ q 6,7‰ > 2000 �. $% 5,57‰ > 2006 �. 
q ?Z$["��!!{< $% 6,63‰ > �Z' ?���`%$> �'�=W!" 
!= '�"*��ZW ?��"!=*=]^!%_% ?��Z%$> (2007 �.) Z ?%-
$=]^�� q<�!��!!{ $% 4,45‰ > 2020 �. (�"Q. 3).

� Q*�>'*>�Z !�%!=*=]^!%W Q<��*!%Q*Z [ �'�=W!Z 
> 2020 �. ?�%[Z$!Z <ZQ�{ ?%QZ$=z*^ ?�"�%$��!Z 
[=$" �%q["*'>, $�J%�<=�ZW *= `�%<%Q%<!Z =!%-
<=]ZW (18,3%), _�<%�=_Zj!Z # _�<=*%]%_Zj!Z ?%-
�>��!!{ > ?]%$= *= !%[%!=�%$��!%_% (13,3%), 
�%q]=$", ?%[’{q=!Z q *�"[=]ZQ*z [=_Z*!%Q*Z *= �%-
Q*%< ?]%$= (11,4%), [!>*�Z�!^%>*�%}!= _Z?%'QZ{ 
*= =QJZ'QZ{ ?Z$ j=Q ?%]%_Z[ (9,7%), Q�?Q"Q !%[%-
!=�%$��!"` (9,5%) *= $"`=]^!Z �%q]=$" > !%[%-
!=�%$��!"` ($"Q*��Q) (8,6%).

	=#["�"# �"q"' Q<��*!%Q*Z !%[%!=�%$��-
!"` ?�"?=$=� != ?���Z 7 $Z} (168 _%$"!) �"**{. 
� [QZ` �%q["!>*"` '�=W!=` Q[Z*> *�" j[��*Z !�%-
!=*=]^!"` Q<��*�# [Z$}>[=�*^Q{ [ �=!!Z# !�%-
!=*=]^!"# ?��Z%$. � �'�=W!Z $"!=<Z'= j=Q*%*" 
?%<��]"` !%[%!=�%$��!"` > ?���Z 7 $Z} �"**{ 
<=]= !�_=*"[!> *�!$�!�Zz (70,1% — > 2000 �., 
66,7% — > 2005 �., 70,6% — > 2010 �., 66,9% —
> 2020 �. q= q<�!��!!{ �Z[!{ �=!!^%W !�%!=*=]^-
!%W Q<��*!%Q*Z (q 4,7‰ $% 2,98‰, �� q 95% �� 
0,65 (0,6–0,7)).

�Z[�!^ �=!!^%W !�%!=*=]^!%W, {' Z !�%!=*=]^-
!%W Q<��*!%Q*Z, q!=j!%z <Z�%z q=]��"*^ [Z$ 
<=Q" *Z]= ?�" !=�%$��!!Z. �Q!%[!= $%]{ �=!-
!Z` !�%!=*=]^!"` [*�=* (2020 �.) ?�"?=$=� != 
!%[%!=�%$��!"` Zq $>�� <=]%z <=Q%z *Z]= ?�" 
!=�%$��!!Z (500–1499 _) — 49,6%. �= $=!"<" 

����, %�Z�!*%[!"# ?�%?%��Z#!"# ?%'=q!"' 
�=!!^%W !�%!=*=]^!%W Q<��*!%Q*Z Q���$ !�<%[-
]{* Zq <=Q%z *Z]= ?�" !=�%$��!!Z >1500 _ —
!� <=� ?���["�>[=*" 1,0. � �'�=W!Z, q= $=-
!"<" ?��"!=*=]^!%_% =>$"*> q= <�*%$"'%z 
«MATRIX — BABIES», q= ?%q"*"[!%W $"!=<Z'" 
(3,6 — > 2001 �., 3,2 — > 2010 �., 1,5 — > 2020 �.) 
?�%?%��Z#!"# ?%'=q!"' �=!!^%W !�%!=*=]^!%W 
Q<��*!%Q*Z Q���$ !�<%[]{* Zq <=Q%z *Z]= ?�" !=-
�%$��!!Z >1500 _ $%QZ ?���["�>� [Z$?%[Z$!"# 
Q*=!$=�* > 1,5 �=q= [15], (�"Q. 4).

	�q[=�=zj" != $%Q*=*!^% Z!*�!Q"[!� q!"-
��!!{ !�%!=*=]^!"` [*�=* >?�%$%[� %Q*=!!Z` 
$[%` $�Q{*"�Zj, �Z[�!^ !�%!=*=]^!%W Q<��*!%Q*Z 
q=]"�=�*^Q{ [Z$j>*!% ["�"<, !Z� [ Z!�"` �[�%-
?�#Q^'"` '�=W!=`. � 2018 �. ��# ?%'=q!"'
[ �?%!ZW, �Q*%!ZW, �Z!]{!$ZW, 	%�[�_ZW Q*=!%["[ 
1‰, |�`ZW, �%�*>_=]ZW — 2‰, �[�#�=�ZW, ��=!-
�ZW — 3‰ [12].

��" �^%<> ZQ!>z*^ Q><!Z[", �% q=���Q*�%-
[=!Z $=!Z �=!!^%W !�%!=*=]^!%W Q<��*!%Q*Z, {'
Z [ �Z]%<> !�%!=*=]^!%W, ��=]^!Z. �%Q*%[Z�!ZQ*^ 
���Q*�=�ZW [QZ` ["?=$'Z[ !=�%$��!^ Z �=!!Z` 
!�%!=*=]^!"` [*�=* $=� q<%_> ["q!=j"*" *�`-
!%]%_Z{ ?��"!=*=]^!%_% =>$"*> q= «BABIES — 
�ATRICA», �% ?�%[%$"*^Q{ 
�!*�%< <�$"j!%W 
Q*=*"Q*"'" ��� �'�=W!". �= $=!"<" ?��"!=-
*=]^!%_% =>$"*>,  q= ><%[", �% j=Q*'= !%[%!=-
�%$��!"` Zq $>�� <=]%z <=Q%z *Z]= }>$� ��=]^-
!%z, ?%'=q!"' �=!!^%W !�%!=*=]^!%W Q<��*!%Q*Z 
q}Z]^�"*^Q{ > 2001–2020 ��. > 2,1–2,3 �=q=
(�"Q. 5). 
Z $=!Z ?Z$*[��$�>z*^Q{ Z q!=j!"<,
> 2 �=q", ?���["��!!{< <��*[%!=�%$�>[=!%Q*Z 
!=$ �=!!^%z !�%!=*=]^!%z Q<��*!ZQ*z q= %�Z�!-
*%[!%_% q= $=!"<" ���� Q?Z[[Z$!%��!!{ 1:1 [15].
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)�*�����

�!=]Zq $"!=<Z'" Q*=!> q$%�%[’{ !%[%!=�%-
$��!"` > 2000–2020 ��. q=Q[Z$j"[, �% Q'%�%j�!-
!{ 'Z]^'%Q*Z !%[%!=�%$��!"`, {'Z !=�%$"]"Q{ [ 
q=']=$=` ��� �'�=W!", Q>?�%[%$�>[=]%Q{ !�-
_=*"[!%z *�!$�!�Zz $% q}Z]^��!!{ >q=_=]^!�-
!%_% %}’�'*"[!%_% '�"*��Zz W`!^%_% q$%�%[’{ — 
j=Q*%*" <=]%[=_%["` $Z*�# (5,39% *= 5,66%, �� 
q 95% �� 1,19 (1,16–1,21)) q= Q*=}Z]^!%_% ?���-
["��!!{ 'Z]^'%Q*Z <=]%[=_%["` !=$ !�$%!%��-
!"<" !%[%!=�%$��!"<".

�"{[]�!%, �% > �� Q*. *��!$ $% q!"��!!{
q= !�]Z!Z#!%W $"!=<Z'" j=Q*%*" !=�%$��!"` 
`[%�"<" Z q=`[%�Z]"` !%[%!=�%$��!"` [Z$<Z-
j=[Q{ {' Q���$ q=_=]^!%W ?%?>]{�ZW !%[%!=�%-
$��!"`, �� q 95% �� 0,6 (0,59–0,61), *=' Z Q�-
��$ $%!%��!"`, �� q 95% �� 0,53 (0,52–0,54), 
*= !�$%!%��!"`, �� q 95% �� 0,76 (0,72–0,81). 
�!$�'Q q$%�%[’{ !%[%!=�%$��!"` > �Z]%<> 
q}Z]^�"[Q{ q 72,0% $% 81,7%, �� q 95% �� 1,66 
(1,64–1,68).

�Q*=!%[]�!%, �% q!"��!!{ j=Q*%*" !=�%-
$��!"` `[%�"<" Z q=`[%�Z]"` !%[%!=�%$��!"` 
[Z$}>]%Q{ ?���[=�!% q= �=`>!%' Z!*�!Q"[!%_% 
q!"��!!{ �Z[!{ [!>*�Z�!^%>*�%}!%W _Z?%'QZW 
Z =QJZ'QZW (*�<? >}>*'> — 87,82%), ["?=$'Z[ 
Q?%[Z]^!�!%_% �%Q*> *= !�$%Q*=*!%Q*Z �"[]�!!{ 
?]%$= (75,13%), ?%]%_%["` *�=[< (40,22%), ?�"-
�%$��!"` [=$ �%q["*'>, $�J%�<=�Z# *= `�%<%-
Q%<!"` =!%<=]Z# (12,69%), �%, Z<%[Z�!%, q><%[-
]�!% ?���%�Z�!*=�Z�z ?��"!=*=]^!%W $%?%<%-
_" != $%'=q%[Z <�$"'%-%�_=!Zq=�Z#!Z *�`!%]%-
_ZW. ��" �^%<> [Z$<Zj=�*^Q{ Q>**�[� q�%Q*=!!{ 

>?�%$%[� $[%` $�Q{*"�Zj^ *{�'"`, �% Q?�"-
j"!{z*^ Z![=]Z$"q=�Zz $Z*�#, ?��"!=*=]^!"` 
Q*=!Z[: Q�?Q"Q> !%[%!=�%$��!"` (q�%Q*=!!{ —
> 13,4 �=q=), >�%$��!"` ?!�[<%!Z# (*�<? ?�"-
�%Q*> — 83,2%), = q= ?��Z%$ q 2010 �. — Z!�"`
?%�>��!^ ����}�=]^!%_% Q*=*>Q> !%[%!=�%$-
��!%_% (*�<? ?�"�%Q*> — 82,2%), q 2015 �. —
!�%!=*=]^!%W �%[*{!"�Z (59,8%).

��Z!'= Q*=!> q$%�%[’{ !%[%!=�%$��!"` q= 
?%'=q!"'=<" ']zj%["` <=�'��Z[ — �Z[!Z[ !�%-
!=*=]^!%W Z �=!!^%W !�%!=*=]^!%W Q<��*!%Q*Z, q=-
Q[Z$j"]= W`!z ?%q"*"[!> $"!=<Z'> — q!"��!!{ 
!�%!=*=]^!%W Q<��*!%Q*Z q 6,7‰ $% 4,45‰, �� 
q 95% �� 0,68 (0,64–0,73), ?���[=�!% q= �=`>!%' 
q<�!��!!{ �=!!^%W !�%!=*=]^!%W Q<��*!%Q*Z q 
4,7‰ $% 2,98‰, �� q 95% �� 0,65 (0,6–0,7). �$-
!=' q= ?%q"*"[!%W $"!=<Z'" !�%!=*=]^!"` [*�=* 
�Z[�!^ !�%!=*=]^!%W Q<��*!%Q*Z q=]"�=�*^-
Q{ [Z$j>*!% ["�"<, !Z� [ Z!�"` �%q["!�!"` 
'�=W!=`. ��Z< *%_%, ZQ!>z*^ Q><!Z[" �%$% $%-
Q*%[Z�!%Q*Z ���Q*�=�ZW $=!"` �=!!^%W Q<��*!%Q*Z, 
%Q'Z]^'" q= $=!"<" ?��"!=*=]^!%_% =>$"*> [Z$-
?%[Z$!% $% <�*%$"'" «MATRIX — BABIES» ["-
{[]�!% q=!"��!!{ WW ��=]^!%_% �Z[!{ [ �Z]%<>
[ 2,1–2,3 �=q=, = ?�%?%��Z#!"# ?%'=q!"' �=!-
!^%W !�%!=*=]^!%W Q<��*!%Q*Z Q���$ !�<%[]{* 
Zq <=Q%z *Z]= ?�" !=�%$��!!Z >1500 _ (3,62‰ —
> 2001 �., 1,5‰ — > 2020 ��.) $%QZ ?���["�>� 
[Z$?%[Z$!"# Q*=!$=�* ���� > 1,5 �=q=. �%�<>-
[=!!{ q=!"��!"` $=!"` ?�% �=!!z !�%!=*=]^!> 
Q<��*!ZQ*^ <%�� Q*=*" ?�"j"!%z $�J%�<=�ZW 
?�Z%�"*�*Z[ > QJ��Z %`%�%!" q$%�%[’{.
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&�������� �	������������ (&Z:) � ����� ����� ����� ���� � �	���*�����*�
 �	
�����	�� ��	����� ��	���, 	 ���� ���	��� �������� 
�������	�����.
�
�� — ������� ������������ �	������	��� Lactobacillus rhamnosus GG ATCC 53103 (LGG) � ����������� ���	��! ����� � &Z: �	 ������ 
�����	��� �	 ��������� ����� ���- �	 ������	�	����
 #��������, �	������ ��	������#�! [-�����#���� � �������� ������#� ���	������ 
��������.
���
	
�3� �� �
����. )����
��� 39 �����, 
����
 �	 
�������� �	������������, ����� 10–14/ �����, � ���
 �������	�� 2 ����� 
����������. :� �������! ����� (n=21) ����*�� �	#�����, ��� �����	��� ���
, ����� �� ��	��#����� ���	����, �	������	�� ���������-
��� ����	�	�, "� ������ 5×109 ����������	��
 
������	���
 �	������ LGG. ?��������� ����� (n=18) ���	�� 
����, ��� �������	�� ��*� 
��	��#���� ���	���. [���	����� �	������	��� ������������� ����	�	�� LGG ��	�����	 14 ���. :�� ���	�������� ������������ �	���-
���	��� LGG � ���	��! ����	���� ������ ��������! �V�?-�	������ ��	������#�! (Tbet, RORyt, FOXP3) T-������ �	 ������������� (IL-1�,
IL-17�, IL-10) �	 ��������� �������	���! �	�#�����! ��	�#�! �� ��������� ��	������#���.
�
:�31����. �	��������� &Z: 
	�	��������	���� �����"����� � ���	����� �������� ������#� ����� ��������! �V�?-�	����	 ��	��-
����#�! RORyt Th17-������ �	 �V�? IL-1�, IL-17�. %���� ��	��	����! ���	��! � ����� � &Z: �������� ���������� �����"���� 	��������� 
��������! �V�?-�	����	 ��	������#�! Tbet Th1-������ �	 ���
���� 	��������� ��������! �V�?-�	����	 ��	������#�! RORyt Th17-������. 
$ ����� ����� �����	��� ��������	��� ���	���� �� �	������	���� ������������� ����	�	��, "� ������� LGG, ���������	���� ���
���� 
	��������� ��������! �V�?-�	����	 ��	������#�! RORyt Th17-������, �, �	 ������� ��� �����, "� �����	�� ��	��	���� ���	���, "� ���-
��	�	��� ������� ������ �V�?-�	����	 ��	������#�! Tbet Th1-������ � �V�? IL-17�; � �����	��� � �����"���� ������ �V�?-�	����	 
��	������#�! FOXP3 Treg-������.
��������. %����	����� ��������	��! ���	��! �� �	������	���� ������������� ����	�	��, "� ������� Lactobacillus rhamnosus GG
� ����� � &Z:, ������ �	�*���*��� ������� ��������
 �������: ���������, ������������� ���������. %����	����� LGG ���������
�� *���*��� ���
���� ����� �������!! ����� IL-17� �	 �	
���� �����*���� 	��������� �������!! �V�?-�	����	 ��	������#�! FOXP3 

[reg-������.
:�����
���� �����	�� ���������� �� ����#���� Z����������! ����	�	#�!. %������� ������
���� �
�	���� `��	����� ������� ������-
��� �	��	����! � ������ ���	����. �	 ���������� ������
��� �����	�� ��������	�� ����� �	����� �����.
D����� �	������� ��� ����������� ��������� ���������.
�35.��
 �3���: 
�������� �	������������, ����, �	����� ��	������#�!, ������������, ����������	 ���	���, Lactobacillus rhamnosus GG.

Dynamics of gene expression of T-cells and interleukin transcription factors
on the background of probiotic therapy of chronic gastroduodenitis in children
O.E. Abaturov, N.M. Tokarieva, A.E. Lykova, O.L. Krivusha
Dnipro State Medical University, Ukraine

Chronic gastroduodenitis (HGD) in children is one of the most common diseases of the digestive tract in children, the treatment of which needs 
to be improved.
Purpose — to study the effectiveness of Lactobacillus rhamnosus GG ATCC 53103 (LGG) in the treatment of children with chronic gastro-
duodenitis and the effect of treatment on the expression of pro- and anti-inflammatory cytokines and T-lymphocyte transcription factors
in the buccal mucosa.
Materials and methods. We examined 39 children with chronic gastroduodenitis aged 10–14 years, of which 2 comparison groups were 
formed. The main group (n=21) included patients for whose treatment, in addition to traditional therapy, a probiotic drug was containing
5×109 lyophilized viable bacteria LGG. The control group (n=18) was represented by patients receiving only traditional therapy. The duration of 
treatment with probiotic LGG was 14 days. To prove the effectiveness of LGG in therapy, the level of mRNA expression of transcription factors 
(Tbet, RORyt, FOXP3) of T cells and interleukins (IL-1�, IL-17�, IL-10) was determined by polymerase chain reaction with reverse transcription.
Results. The period of CGD exacerbation was characterized by an increase in the expression level of mRNA of the RORyt transcription 
factor of Th17-cells and mRNA of IL-1�, IL-17� in the buccal mucosa. After standard therapy in children with CHD, there was a significant in-
crease in the activity of mRNA expression of the transcription factor Tbet of Th1-cells and a decrease in the activity of mRNA expression of the
RORyt of transcription factor Th17-cells. After treatment with combination therapy using a probiotic preparation containing LGG, there was also
a decrease in the activity of mRNA expression of the RORyt transcription factor of Th17-cells, but in contrast to children who received standard 
therapy, there was a low level of mRNA of the transcription factor Tbet of Th1-cells and mRNA IL-17�; in combination with an increased level
of mRNA of the FOXP3 transcription factor of Treg-cells.
Conclusions. The appointment of a combination therapy using a probiotic preparation containing Lactobacillus rhamnosus GG in children with 
chronic gastroduodenitis contributes to the rapid regression of the clinical manifestations of pain, dyspeptic syndromes. The administration of 
LGG leads to a more rapid decrease in the level of expression of the IL-17 genes due to an increase in the activity of mRNA expression of the 
FOXP3 of Treg-cells.
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 the participating institution. The informed consent of the patient was obtained for conducting the studies.
No conflict of interests was declared by the authors.
Key words: chronic gastroduodenitis, children, transcription factors, interleukins, probiotic therapy, Lactobacillus rhamnosus GG.
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)*���

��%JZ]='*"'= *= ]Z'>[=!!{ `�%!Zj-
!"` q=`[%�z[=!^ %�_=!Z[ *�=[]�!!{ 
[ $Z*�# � %$!"< Zq !=#[=�]"[Z�"` 

q=[$=!^ ?�$Z=*�ZW. � !%q%]%_Zj!Z# Q*�>'*>�Z 
`�%!Zj!"` q=`[%�z[=!^ > $Z*�# Q*Z#'% ?%QZ$=� 
$�>_� <ZQ�� ?=*%]%_Z{ %�_=!Z[ *�=[]�!!{, Q���$ 
{'%W q!=j!= j=Q*'= ?�"?=$=� != `�%!Zj!Z _=Q*-
�%$>%$�!Z*" (�\�). � %Q!%[Z �\� ]��"*^ �%q–
["*%' q=?=]^!%_% ?�%��Q> Q]"q%[%W %}%]%!'" 
�]>!'= *= $[=!=$�{*"?=]%W '"�'" [5,6,9,16,17]. 
�[=�=z*^, �% <�$"'=<�!*%q!� >?�=[]Z!!{
='*"[!ZQ*z q=?=]�!!{ � %$!"< Zq !=#[=�]"[Z-
�"` '%<?%!�!*Z[ ]Z'>[=!!{ �\�. �Q*=!%[]�-
!%, �% q=Q*%Q>[=!!{ ?�%}Z%*"j!"` ?��?=�=*Z[, 
�% <ZQ*{*^ Lactobacillus rhamnosus GG (LGG), 
<%�� Q?�"{*" q!"��!!z ='*"[!%Q*Z q=?=]^!%-
_% ?�%��Q> Q]"q%["` %}%]%!%' *= %$>�=!!z ?�" 
`�%!Zj!"` q=`[%�z[=!!{` *�=[!%_% *�='*> [15]. 
��%*� !"!Z [ !=>'%[Z# ]Z*��=*>�Z !�$%Q*=*!^% 
$=!"`, {'Z [Z$%}�=�=z*^ [?]"[ *��=?ZW ?�%}Z%-
*"'=<" != ='*"[!ZQ*^ �'Q?��QZW _�!Z[, �% [ q=-
?=]^!Z# [Z$?%[Z$Z, ?�" �\� > $Z*�#.

��
� $%Q]Z$��!!{ — ["[j"*" �J�'*"[!ZQ*^ 
q=Q*%Q>[=!!{ LGG > '%<?]�'Q!Z# *��=?ZW $Z*�#
q �\� *= [?]"[ ]Z'>[=!!{ != �'Q?��QZz _�!Z[ 
?�%- Z ?�%*"q=?=]^!"` �"*%'Z!Z[, J='*%�Z[ 
*�=!Q'�"?�ZW �-]Z<J%�"*Z[ > Q]"q%[Z# %}%]%!�Z 
}>'=]^!%_% �?Z*�]Zz.

4������"� �� 5����� ��*"��!���`

� $%Q]Z$��!!{ � J�=_<�!*%< !=>'%[%-

$%Q]Z$!%W �%}%*" «��%_!%q>[=!!{ �%q["*'> 
$"*{j"` q=`[%�z[=!^, =Q%�Z#%[=!"` q �"[Z]Zq=-
�Z�z» (� $������Q*�=�ZW 0120U101324) '=J�-

$�" ?�$Z=*�ZW 1 *= <�$"j!%W _�!�*"'" �!Z?�%[Q^-
'%_% $���=[!%_% <�$"j!%_% >!Z[��Q"*�*>. 
�%Q]Z$��!!{ ?�%[�$�!% q_Z$!% q Q>j=Q!"<" !=>-
'%["<" Q*=!$=�*=<", ?���$}=j�!% q=`%$" �%$% 
q=}�q?�j�!!{ q$%�%[’{ ?=�Z�!*>, $%*�"<=!!{ 
#%_% ?�=[, ]z$Q^'%W _Z$!%Q*Z *= <%�=]^!%-�*"j-
!"` !%�< [Z$?%[Z$!% $% \�]^QZ!Q^'%W $�']=�=-
�ZW, �%![�!�ZW �=$" ~[�%?" ?�% ?�=[= ]z$"!"
*= }Z%<�$"�"!>, �=_=]^!%W $�']=�=�ZW ?�% 
}Z%�*"'> *= ?�=[= ]z$"!" �	����, [Z$-
?%[Z$!"` q='%!%$=[j"` ='*Z[ �'�=W!" (�%!-
Q*"*>�ZW �'�=W!" (Q*. 3, 21, 24, 28, 32), �Q!%[ 
q='%!%$=[Q*[= �'�=W!" ?�% %`%�%!> q$%�%[’{
(Q*. 43.1, 44.1), �='%!> �'�=W!" «��% ]Z'=�Q^'Z 
q=Q%}"» (Q*. 7, 8).

�]{ ["q!=j�!!{ �J�'*"[!%Q*Z *= }�q?�-
'" q=Q*%Q>[=!!{ LGG q 39 $Z*�#, `[%�"`
!= �\�, [Z'%< 10–14 �%'Z[ QJ%�<%[=!% $[Z _�>-
?" ?%�Z[!{!!{. �% %Q!%[!%W _�>?" (n=21) >[Z#-
�]" ?=�Z�!*", $]{ ]Z'>[=!!{ {'"`, ?%�>j Zq *�=-
$"�Z#!%z *��=?Z�z, q=Q*%Q%[=!% ?�%}Z%*"j!"# 
?��?=�=*, �% <ZQ*"[ 5×109 ]Z%JZ]Zq%[=!"` �"*-
*�q$=*!"` }='*��Z# LGG (ATCC 53103). �%!-
*�%]^!> _�>?> (n=18) Q*=!%["]" `[%�Z, {'Z %*-
�"<>[=]" ]"�� *�=$"�Z#!> *��=?Zz. ��"[=]ZQ*^ 
]Z'>[=!!{ ?�%}Z%*"'%< LGG $%�Z[!z[=]=
14 $Z}. ��"*��Z{<" ']Z!Zj!%W �J�'*"[!%Q*Z ]Z'>-
[=!!{ [[=�=]": [Z$Q>*!ZQ*^ ']Z!Zj!"` ?�%{[Z[ 
�\� (=}$%<Z!=]^!%_% }%]^%[%_%, $"Q?�?*"j!%-
_%, =Q*�!%[�_�*=*"[!%_% Q"!$�%<Z[), *= [Z$Q>*-
!ZQ*^ ?�%q=?=]^!%W ='*"[!%Q*Z q= ��q>]^*=*=<" 
<%]�'>]{�!%-_�!�*"j!"` <�*%$Z[ $%Q]Z$��!^.

�Q!%[!"< <�*%$%< $%Q]Z$��!!{ }>]% ']Z!Zj-
!� %}Q*���!!{ ?=�Z�!*Z[ ?Z$ j=Q ]Z'>[=!!{
!= }=qZ $"*{j%_% _=Q*�%�!*��%]%_Zj!%_% [Z$-
$Z]�!!{ �	� «�!Z?�%[Q^'= <ZQ^'= ']Z!Zj!= 

�
� $��3
������ ���3
����
��1 �	���
	� T�3, °' )��2��� �	������
�,�, �. �.

��:����� 
����

actin, beta (Actb) F=CCTTTGCCGATCCGCCG
R=GATATCATCATCCATGGTGAGCTGG

61,30
61,15 59 78/79

Tbet (T-box21) F=CCGTGACTGCCTACCAGAAT
R=TTCAGCTGAGTAATCTCGGCA

59,46
59,18 40 1138/1139

ROR�t (RORC) F=AAGAAGACCCACACCTCACAA
R=AGACGACTTGTCCCCACAGA

59,16
60,47 63 178/179

FOXP3 F=TCTGCACCTTCCCAAATCCC
R=AAAGGGTGCTGTCCTTCCTG

59,96
59,89 48 730/731

IL-1� F=CCACCTCCAGGGACAGGATA
R=AGAACACCACTTGTTGCTCCA

60,03
60,06 41 553/554

IL-17� F=TACAACCGATCCACCTCACC
R=CCTCATTGCGGTGGAGATTC

59,1
58,7 43 275/276

IL10 F=TACGGCGCTGTCATCGATTT
R=AGGCATTCTTCACCTGCTCC

60,18
60,03 69 437/438

������� 1
'�
��7
.�
 �	���
	�, ����	�����
 � ��3
�
	�:�
� 3���54��
� 	
���
�

:
 :��	����5 �	����	���
A5 � 	
2��
 	
�31��4� .���
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]Z'=�!{ � 9» �!Z?�%[Q^'%W <ZQ^'%W �=$"» q =!=]Z-
q%< *= Z!*��?��*=�Z�z %*�"<=!"` ']Z!Z'%-=!=-
<!�Q*"j!"`, ]=}%�=*%�!%-Z!Q*�><�!*=]^!"`
$=!"`. ����]Z' $%$=*'%["` ?=�=']Z!Zj!"`
<�*%$Z[ %}Q*���!!{ Q']=$�!% q_Z$!% q !='=q%< 
��� �'�=W!" � 59 [Z$ 29.01.2013 «�!ZJZ'%-
[=!"# ']Z!Zj!"# ?�%*%'%] <�$"j!%W $%?%<%_" 
$Z*{< Zq `�%!Zj!"< _=Q*�%$>%$�!Z*%<». �Z}�%-
�q%J=_%_=Q*�%$>%$�!%Q'%?Zj!� $%Q]Z$��!!{ 
?�%[�$�!% Zq q=Q*%Q>[=!!{< «Pentax FG-15W», 
�?%!Z{.

�%]�'>]{�!%-_�!�*"j!Z <�*%$" $%Q]Z-
$��!!{ [']zj=]" ["q!=j�!!{ �'Q?��QZW _�!Z[
J='*%�Z[ *�=!Q'�"?�ZW (Tbet, RORyt, FOXP3) 
*= Z!*��]�#'Z!Z[ (IL-1�, IL-17�, IL–10)
> qZQ'�Z}'> }>'=]^!%W Q]"q%[%W %}%]%!'" <�*%-
$%< ?%]Z<��=q!%W ]=!�z_%[%W ��='�ZW qZ q[%�%*-
!%z *�=!Q'�"?�Z�z [ ���"<Z ��=]^!%_% j=Q>. 
�' ��J���!Q-_�! q=Q*%Q%[=!% _�! �-actin (Actb) 
(*=}]. 1).

�%]�'>]{�!%-_�!�*"j!Z <�*%$" $%Q]Z-
$��!!{, $% *= ?ZQ]{ ?�"q!=j�!%W *��=?ZW,
?�%[�$�!% [ Q��*"JZ'%[=!Z# ]=}%�=*%�ZW «PCR 
lab Interdepartmental Training and Research 
Laboratory (ITRL)» of Ternopil National Medical 
University. Head of Laboratory Alexandr Kamysh-
ny, PhD, MD, Professor Department of Microbiol-
ogy, Virology and Immunology Ternopil National 
Medical University.

�*=*"Q*"j!> %}�%}'> ��q>]^*=*Z[ q$Z#Q-
!�!% q= $%?%<%_%z ?�%_�=<!%_% ?�%$>'*> 
«STATISTICA 6.1» (StatSoftInc., Q��Z#!"#
� AGAR909E415822FA). �!=]Zq %*�"<=!"`
$=!"` q %�Z!'%z Q*=*"Q*"j!%W [Z�%_Z$!%Q*Z [Z$-
<Z!!%Q*�# ?�%[�$�!% q= $%?%<%_%z ?=�=<�*�"j-
!"` <�*%$Z[ Q*=*"Q*"'". ��"*"j!� q!=j�!!{ �Z[-
!{ Q*=*"Q*"j!%W q!=j>�%Q*Z ?�" ?���[Z��Z >QZ` 
!>]^%["` _Z?%*�q ?�"#!{*% �Z[!"< 0,05 (5%).


�7�"+���� ��*"��!���` �� @> �{3�������`

��%!Zj!"# _=Q*�%$>%$�!Z* > ?��Z%$Z q=_%-
Q*��!!{ > [QZ` `[%�"` `=�='*��"q>[=[Q{ }%-
]^%["<, $"Q?�?*"j!"< *= =Q*�!%[�_�*=*"[!"< 
Q"!$�%<=<". �"�=q!ZQ*^ ']Z!Zj!"` ?�%{[Z[ 
qZQ*=[!= [ %}%` ?%�Z[!z[=!"` _�>?=`. 	=#j=Q*Z-
�� ?�%[Z$!"< ']Z!Zj!"< Q"!$�%<%< > $Z*�#, 
`[%�"` != �\�, %}%` _�>? }>[ =}$%<Z!=]^!"# 
}%]^%["# Q"!$�%<. �%�Z[!{!!{ $"!=<Zj!"` 
q<Z! Z!*�!Q"[!%Q*Z %Q!%[!"` ']Z!Zj!"` ?�%{[Z[ 
?%'=q=]%, �% != *]Z ]Z'>[=!!{ '%<}Z!%[=!%z 
*��=?Z�z Zq q=Q*%Q>[=!!{< LGG [Z$q!=j=[Q{ 
�["$�"# ��_��Q =}$%<Z!=]^!%_% }%]^%[%_% *= 
$"Q?�?*"j!%_% Q"!$�%<Z[. �=', *�"[=]ZQ*^ }%-
]^%[%_% Q"!$�%<> != *]Z ]Z'>[=!!{ '%<}Z!%[=-
!%z *��=?Z�z Zq q=Q*%Q>[=!!{< LGG > Q���$!^%-
<> }>]= 8±1,2 $%}", = [ $Z*�#, {'Z %*�"<>[=]" 
Q*=!$=�*!> *��=?Zz, [%!= Q*=!%["]= 13±1,6 $%}" 
(t=2,50; p=0,017). �!*�!Q"[!ZQ*^ $"Q?�?*"j!%-
_% Q"!$�%<> [�� != 7-<> $%}> ]Z'>[=!!{ '%<-
}Z!%[=!%W *��=?ZW Zq q=Q*%Q>[=!!{< LGG }>]=
[ 1,5 �=q= !"�j%z, !Z� ?�" Q*=!$=�*!%<> ]Z'>-
[=!!Z.

�= %*�"<=!"<" ��q>]^*=*=<", ?���}Z_ �\�
> $Z*�# Q>?�%[%$�>[=[Q{ J=q%["<" q<Z!=<" �Z[-
!{ �'Q?��QZW _�!Z[ J='*%�Z[ *�=!Q'�"?�ZW �-]Z<-
J%�"*Z[ *= Z!*��]�#'Z!Z[ (*=}]. 2).

�=_%Q*��!!{ q=`[%�z[=!!{ `=�='*��"q>-
[=]%Q{ q!=j!"< ?Z$["��!!{< �Z[!{ �'Q?��QZW 
J='*%�= *�=!Q'�"?�ZW RORyt *= Z!*��]�#'Z-
!%["` _�!Z[ IL1�, IL17� > }>'=]^!Z# Q]"q%[Z# 
%}%]%!�Z. �ZQ]{ Q*=!$=�*!%W *��=?ZW $Z*�# q �\�
[Z$q!=j=]%Q{ $%Q*%[Z�!� ?Z$["��!!{ ='*"[-
!%Q*Z �'Q?��QZW _�!= J='*%�Z[ *�=!Q'�"?�ZW Tbet 
$% 4,82±1,37 (t=2,11; p=0,042) *= q!"��!!{ ='-
*"[!%Q*Z �'Q?��QZW RORyt $% 0,83±0,29 (t=4,01; 
p=0,0003). � $Z*�#, {'Z %*�"<>[=]" ]Z'>[=!!{ 
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 ���
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 ���
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3
������/
�
�3/ 3
������/

������	���5 �
	��
A5
�
�3/ 3
������/ ������	�-

��5 �
	��
A5 +LGG
Tbet 1,86±0,34 4,82±1,36* 1,08±0,27**
RORyt 11,33±2,60 0,83±0,29* 0,79±0,13*
FOXP3 0,43±0,05 13,25±7,44 27,69±11,35*

IL-1� 7,62±4,09 0,28±0,03 0,26±0,03
IL-17� 4,61±1,32 8,19±4,19 0,68±0,14*; **

IL-10 1,23±0,09 1,01±0,39 0,72±0,07
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'%<}Z!%[=!%z *��=?Z�z Zq q=Q*%Q>[=!!{< LGG, 
*='%� {' Z [ $Z*�#, {'Z %*�"<>[=]" Q*=!$=�*!> 
*��=?Zz, q!"q"]=Q{ ='*"[!ZQ*^ �'Q?��QZW RORyt 
$% 0,79±0,13 (t=4,05; p=0,0003). 	= [Z$<Z!>
[Z$ Q*=!$=�*!%W *��=?ZW, '%<}Z!%[=!= *��=?Z{ Zq 
q=Q*%Q>[=!!{< LGG != 14-*> $%}> ]Z'>[=!!{ 
Q>?�%[%$�>[=]=Q{ !"�j"< �Z[!�< <�	� Tbet 
(1,08±0,27; t=2,70; p=0,011), $%Q*%[Z�!"< q!"-
��!!{< <�	� IL-17� (t=2,96; p=0,005); ?Z$["-
��!!{< �Z[!{ <�	� FOXP3 $% 27,69±11,35 
(t=2,40; p=0,02). �]Z$ q=q!=j"*", �% != *]Z Q*=!-
$=�*!%W *��=?ZW �'Q?��QZ{ <�	� IL-17� [Z$�Zq-
!{]=Q{ *�!$�!�Z�z ?Z$["��!!{ ='*"[!%Q*Z.

� j"Q]�!!"` {' �'Q?��"<�!*=]^!"`, *=' 
Z ']Z!Zj!"` $%Q]Z$��!!{` [Z$<Zj=[Q{ ?�%-
*"q=?=]^!"# [?]"[ ?�%}Z%*"j!"` }='*��Z# 
[2,13,18,19], > *%<> j"Q]Z LGG, ?�" `�%!Zj!"` 
q=?=]^!"` q=`[%�z[=!!{` _=Q*�%$>%$�!=]^!%W 
q%!" [1,13,21]. �$!=' q<Z!" ='*"[!%Q*Z �'Q?��QZW 

?�%- Z ?�%*"q=?=]^!"` _�!Z[, �% }��>*^ >j=Q*^ > 
�%q["*'> *= ["�Z��!!Z q=?=]^!%_% ?�%��Q> ?�" 
�\� > $Z*�#, ?�='*"j!% !� ["Q[Z*]�!Z.

	=<" [Q*=!%[]�!%, �% [ ?��Z%$Z q=_%Q*��!!{ 
�\� ̀ =�='*��"q>�*^Q{ ?Z$["��!!{< ='*"[!%Q*Z 
$"J���!�Zz[=!!{ «!=W[!"`» CD4+�-']Z*"! 
Q]"q%[%W %}%]%!'" > RORyt+�h17-']Z*"-
!" Zq q='%!%<Z�!"< ?Z$["��!!{< �'Q?��QZW 
<�	� IL-17� *= IL-1b. 
Z'=[%, �% ?�" �\� 
?Z$["��!!{ ='*"[!%Q*Z $"J���!�Zz[=!!{ 
RORyt+�h17-']Z*"! ["?���$�=� $"J���!�Zz-
[=!!{ Tbet+�h1-']Z*"!. ��=`%[>zj", �% IL-17��
[Z$Z_�=� ["q!=j=]^!> �%]^ > �%q["*'> =[*%Z<>!-
!%W ?=*%]%_ZW [12], <%�!= ?�"?>Q*"*", �% Q`"]^-
!ZQ*^ $% �%q["*'> =[*%Z<>!!%_% _=Q*�"*> [ $Z*�# 
%}><%[]�!= �=!!^%z ='*"[=�Z�z RORyt+�h17-
']Z*"!. �!�"<" =[*%�=<" ?%'=q=!% ?Z$["��!!{ 
�Z[!{ ='*"[!%Q*Z �h1-']Z*"! > Q]"q%[Z# %}%]%!-
�Z �]>!'= ?�" `�%!Zj!"` q=`[%�z[=!!{` _=Q*-
�%$>%$�!=]^!%W q%!", q%'��<=, ?�" `�%!Zj!%<> 
_=Q*�"*Z, =Q%�Z#%[=!%<> q Helicobacter pylori 
[11]. �%'=q=!%, �% [ Q]"q%[Z# %}%]%!�Z *Z]= *= 
=!*�=]^!%_% [Z$$Z]> �]>!'= [ ]z$�# q `�%!Zj-
!"< Helicobacter pylori-=Q%�Z#%[=!"< _=Q*�"*%< 
?Z$["�>�*^Q{ �Z[�!^ �'Q?��QZW _�!Z[: IL-17�, 
{'"# ?�%$>'>�*^Q{ ?���[=�!% Th17-']Z*"-
!=<", *= IFN-�, ?�%$>'�Z{ {'%_% ?�"*=<=!!= 
�h1-']Z*"!=< [3]. �='%� ?%'=q=!%, �% *{�'ZQ*^ 
`�%!Zj!%_% _=Q*�"*> '%��]z� q �Z[!�< ?�%$>'-
�ZW ?]�#%*�%?!%_% IL-17� [7]. �Z$["��!!{ ='-
*"[!%Q*Z $"J���!�Zz[=!!{ «!=W[!"`» CD4+�-
']Z*"! Q]"q%[%W %}%]%!'" > Tbet+�h1-']Z*"!" 
[ ?��Z%$Z ']Z!Zj!%W ��'%![=]�Q��!�ZW [ $Z*�#, {'Z 
%*�"<>[=]" Q*=!$=�*!> *��=?Zz, Q[Z$j"*^ ?�% 
!�?%[!� ["�Z��!!{ q=?=]^!%_% ?�%��Q>, %Q'Z]^-
'" q=?=]�!!{ Q]"q%[%W %}%]%!'" �]>!'= ?���-
[=�!% q=]��"*^ [Z$ ��='�ZW Th1-']Z*"!.

�Z$%<%, �% LGG Q?�"{� $"J���!�Zz[=!!z 
«!=W[!"`» CD4+�-']Z*"! > �h1- Z �h17-']Z*"!", 
= *='%� Q�'���ZW !"<" IFN-�, IL-17�, [Z$?%[Z$-
!%. �'*"[=�Z{ �h1- Z �h17-']Z*"! %}><%[]z� 
�J�'*"[!ZQ*^ �]Z<Z!=�ZW ?�"j"!!%q!=j>�%_% 
?=*%_�!= [20]. �%$!%j=Q ?%'=q=!%, �% �'Q*�='* 
LGG ?Z$*�"<>� }=]=!Q Th17/Treg-']Z*"! q= �=-
`>!%' q!"��!!{ ?��$Q*=[!"�*[= IL-17+Th17-
']Z*"! *= q}Z]^��!!{ j=Q*'" ��_>]{*%�!"` 
CD25+FOXP3+Treg-']Z*"! [13]. 	= !=�> $><-
'>, '%<}Z!%[=!= *��=?Z{ Zq q=Q*%Q>[=!!{< LGG 
Q?�"{� �["$�%<> *= �J�'*"[!Z�%<> ?�%��Q> 
�]Z<Z!=�ZW ?=*%_�!=, = *='%� ?Z$["��!!z $"J�-
��!�Zz[=!!{ «!=W[!"`» CD4+�-']Z*"! Q]"q%[%W 
%}%]%!'" [ ��_>]{*%�!Z FOXP3+�reg-']Z*"-
!" =}% *�=!QJ%�<=�ZW RORyt+�h17-']Z*"!
> FOXP3+�reg-']Z*"!" [�� $% 14-W $%}" *��=?ZW. 

 Період загострення

Після лікування стандартною терапією 

Після лікування комбінованою терапією
з використанням препарату LGG 

���. ��	�� ����������# �� ���6�������# ������# �� ��-
$������������ «��#����» CD4+/-�	���� �	�����# �6�-
	���� ��� �����'���� !�������������� � ����
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��_>]{*%�!Z �reg-']Z*"!", {' [Z$%<%, q=}�q?�j>-
z*^ ��_��Q q=?=]�!!{ [4,8]. �<%[Z�!%, $%Q*=*!� 
?��$Q*=[!"�*[% FOXP3+Treg-']Z*"!, ?Z$*�"<=-
!� ?�%}Z%*"j!"<" }='*��Z{<", %}><%[]z� Z �=!-
!� q!"��!!{ ='*"[!%Q*Z ?�%��Q> $"J���!�Zz-
[=!!{ «!=W[!"`» �-']Z*"! > Tbet+�h1-']Z*"!" 
*= Z!_Z}>[=!!{ ?�%$>'�ZW IL-17�.

�%�]"[Z ��q>]^*=*" [?]"[> Q*=!$=�*!%W *= 
'%<}Z!%[=!%W *��=?ZW Zq q=Q*%Q>[=!!{< LGG != 
$"J���!�Zz[=!!{ «!=W[!"`» CD4+�-']Z*"! 
Q]"q%[%W %}%]%!'" ?�" �\� Q`�<=*"j!% !=[�$�-
!% != �"Q>!'>.

�*��, Q*=!$=�*!= *��=?Z{ �\� > $Z*�# !� $=� 
q<%_" $%Q{_*" ?�"_!Zj�!!{ q=?=]^!%W ��='�ZW, 
*%$Z {' '%<}Z!%[=!= *��=?Z{ Zq q=Q*%Q>[=!!{< 

LGG Q?�"{� �["$�%<> ']Z!Zj!%<> %$>�=!!z 
*= ?%[!%<> ["�Z��!!z q=?=]^!%_% ?�%��Q>.

)�*�����
��"q!=j�!!{ '%<}Z!%[=!%W *��=?ZW Zq q=-

Q*%Q>[=!!{< ?�%}Z%*"j!%_% ?��?=�=*>, �% <Z-
Q*"*^ Lactobacillus rhamnosus GG, > $Z*�# q �\�
Q?�"{� !=#�["$�%<> ��_��Q> ']Z!Zj!"` ?�%-
{[Z[: }%]^%[%_% Z $"Q?�?*"j!%_% Q"!$�%<Z[.

��"q!=j�!!{ LGG ?�"[%$"*^ $% �["$-
�%_% q!"��!!{ �Z[!{ �'Q?��QWW _�!Z[ IL-17� 
q= �=`>!%' q}Z]^��!!{ ='*"[!%Q*Z �'Q?��QWW
<�	�-J='*%�= *�=!Q'�"?�ZW FOXP3 �reg-']Z*"!.
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It was considered expedient to study the effectiveness of intraoperative prevention of adhesion formation in children based on the results of our 
own experimental and clinical studies on the effectiveness of using an anti-adhesive gel based on cross-linked sodium hyaluronate.
Purpose — to evaluate clinical efficacy and safety of cross-linked sodium hyaluronate gel (SHG) usage as a barrier agent for primary prevention 
of postoperative peritoneal adhesions formation in children.
Materials and methods. This is a prospective, randomized, controlled, patient blinded observational study, which includes 62 children.
All patients underwent laparotomy for appendicular peritonitis and were randomly divided into two equal groups. Patients from group A (n=31) 
received conventional surgical treatment, SHG was additionally applied in group B (n=31) before abdominal closure. Immediate and long-term 
effects of SHG usage were investigated to evaluate the influence on adhesions reformation. The average period of postoperative observation 
was 14.0±2.4 months.
Results. SHG application was associated with no increase in complications rate: duration of postoperative ileus, need in nasogastric decom-
pression, intensive care unit state, hospital state, the incidence of surgical site infection, and need for relaparotomy did not differ significantly 
between compared groups. The prevalence of peritoneal adhesions at the end of in-hospital treatment differs significantly between groups 
according to the ultrasound data (�2=10.930; p=0.005). The incidence of small bowel obstruction (SBO) developed during the follow-up period 
in group A (16.1%) was significantly higher than in group B (3.23%) where the anti-adhesive gel was applied (�2=4.026; p=0.045).
Conclusions. Intraoperative use of SHG based on sodium hyaluronate allows reduction of postoperative adhesions formation in children 
without worsening the postoperative course.
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 all participating institutions. The informed consent of the patient was obtained for conducting the studies.
No conflict of interests was declared by the authors.
Key words: sodium hyaluronate, adhesions, small bowel obstruction.
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Introduction

Postoperative peritoneal adhesions (PPA) 
remain a common and unpleasant seauela 
of majority of interventions in abdominal 

and pelvic surgery despite miniinvasive techniques 
implementation. Main clinically signi� cant manifes-
tation is adhesive small bowel obstruction (ASBO), 
but PPAs also lead to the infertility, chronic abdo-
minal and pelvic pain and generally to the patient’s 
life quality impairment. Surgical treatment of ASBO 
takes about 20% of all emergency laparotomies, with 
a mortality close to 3% [1,2,7].

In pediatric practice, on an average about 5% 
of patients require inpatient treatment for post-
operative ASBO. After interventions in the small 
intestine, this complication develops most often — 
in every 10 children. Higher rate of ASBO after in-
terventions in the neonatal period should be noted 
(8–12%) with up to 15% after malrotation correc-
tion [3,10], which also a�  rms the relevance of this 
problem in pediatric surgery.

Taking into account the e� ectiveness of barri-
er anti-adhesion agents, according to research and 
clinical recommendations [5,8,9,11], and based on 
the results of our own experimental and clinical 
studies about the e� ectiveness of anti-adhesive gel 
based on cross-linked sodium hyaluronate (SHG) 
[6], it was considered expedient to investigate the 
e� ect of the developed method of intraoperative 
prevention of postoperative adhesions formation in 
children. Also, there is a lack of information about 
the safety of barrier agent’s usage in case of in� am-
mation and intraabdominal infection.

The study protocol was approved by the Ethics 
committee of Odesa national medical university. 
Informative consent for participation was obtained 
from legal representatives of children included in 
the trial in all cases.

Purpose of the study — to evaluate clinical 
e�  cacy and safety of cross-linked SHG usage 
as a barrier agent for primary prevention of 

postoperative peritoneal adhesions formation in 
children.

Materials and methods
This is a prospective, randomized, controlled, 

patient blinded observational study. Study groups 
included 62 children aged 3–16 years, who were 
treated at the Odesa Regional Children’s Clini-
cal Hospital (Ukraine) for appendicular peritoni-
tis (AP) during the years 2015–2019. The main 
study group (A) and the control comparison group 
(B) were equal in number (n=31), randomized by 
gender, age, type of peritonitis, features of clinical 
course, and surgical approach (Table 1). Statisti-
cal signi� cance in the di� erence between the mean 
values was determined using Student’s t-test and 
Pearson’s test �2. The di� erence was considered 
statically signi� cant at p-value <0.05.

The criteria for exclusion from the study groups 
were the following: severe peritonitis with pro-
grammed relaparotomy; the presence of intestinal 
anastomoses (taking into consideration the am-
biguous data on the e� ect of barrier anti-adhesive 
agents on the intestinal sutures healing); the age 
of the child under one year (due to signi� cant ana-
tomical and physiological features and di� erences 
in treatment standards, which makes the compar-
ison incorrect).

Children of both groups received treatment
according to national and international recommen-
dations and clinical protocols [3,10], depending 
on their general condition and intraoperative pic-
ture. In all cases, laparotomy was performed, more
often a midline laparotomy (48; 77.4%). Surgical 
treatment included appendectomy, drainage of any 
intraperitoneal purulent collections, peritoneal
lavage, and drainage. Normal saline was used for 
lavage up to «clean water».

During the operation, after the source con-
trol and lavage of the peritoneal cavity, in the
group  A, SHG with the active agent concentration
of 10 mg/ml was applied on areas of visceral and 

Table 1
Characteristics of the clinical groups (p>0.05)

Sign Group �, n=31 Group �, n=31

Gender Boys 14 (45.2%) 16 (51.6%)
Girls 17 (54.8%) 15 (48.4%)

Age, years old 11.0±4.1 10.8±8.2
Duration of disease, hours 36.6±27.4 37.2±27.3

Type of peritonitis
Local 11 (35.5%) 11 (35.5%)
Appendicular abscess 8 (25.8%) 7 (22.6%)
Di{ use 12 (38.7%) 13 (41.9%)

Location of appenix
Medial 20 (64.5%) 22 (71.0%)
Pelvic 4 (12.9%) 7 (22.6%)
Retrocecal 7 (22.6%) 5 (16.1%)

Period of follow-up study, months 14±2.4 14±4.4
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parietal peritoneum damage before abdominal 
closure [6]. Gels with a lower concentration have
a lower viscosity and do not stay in place for suf-
� cient time to prevent adhesions. In the group B,
only lavage was performed intraoperatively,
SHG was not used. Abdominal drainage was used 
according to the indications, in most cases, one 
PVC-tubular drainage was inserted into the Doug-
las pouch (52; 80.7%).

During the postoperative period, treatment
of all children was treated according to the gene-
rally accepted principles. E�  cacy and safety of the 
intraoperative prevention method were assessed 
by dynamics of the postoperative course during 
in-patient treatment dased on a daily physical 
assessment, monitoring of residual volume with 
Nasogastric Tube (NGT), the term of peristalsis 
(auscultation and sonographic assessment) and 
spontaneous bowel movement restoration, the 
term of enteral nutrition beginning, transfer of the 
child from the intensive care unit (ICU), dyna-
mics of laboratory tests, the occurrence of compli-
cations, term of hospital stay.

The risk of postoperative complications, in-
cluding intra-abdominal complications, surgical 
site infection, and disorders of another organ’s sys-
tems was also determined. Immediate preventive
e�  cacy of the proposed technique in children with 
AP was evaluated after completion of inpatient 
treatment as «good», «acceptable» and «adverse» 
results using clinical and sonographic criteria.

The main criterion of long-term e�  cacy was the 
incidence of adhesive small bowel obstruction 
(SBO) during a follow-up period in children of 
studied groups.

Results
The evaluation of the immediate results of the 

SHG use was carried out during the period of the 
child’s stay in the hospital. The data presented 
in Table 2 demonstrate that the use of SHG has 
no negative impact on the postoperative period.
In contrast, the considered signs di� ered little be-
tween the comparison groups, and the restoration 
of peristalsis and spontaneous bowel movement 
was slightly earlier in children of group A.

Comparative analysis of hemograms in both 
groups did not di� er signi� cantly, except for 
C-reactive protein. Moreover, a statistically 
signi� cant protective e� ect of SHG on the duration 
of systemic in� ammation response (SIRS) in 
children with AP has been shown: in children of 
group A it was 2.9±1.5 days as compared with 
3.8±1.7 in children of group B.

When analyzing the frequency and structure 
of postoperative complications (Table 3), it was 
determined that the intraoperative use of SHG 
does not increase the risk of complications.

In particular, the total number of postope-
rative complications was the same in both groups 
and amounted to 9 cases (29.0%). Intra-abdominal 
complications were observed in 3 (9.7%) patients 

Table 2
Dynamics of clinical and laboratory signs at the early postoperative period

Table 3
The structure of postoperative complications

Sign Group � Group � T'�/�2 	 
Duration of stay in the ICU-department, day 5.8±1.9 5.1±1.4 1.5 >0.05
NGT removal, day 2.5±1.1 2.1±1.3 1.1 >0.05
Peristalsis renovation, day 2.4±0.9 2.6±1.3 0.5 >0.05
The onset if enteral feeding, day 4.1±1.4 4.0±1.4 0.1 >0.05
Spontaneous bowel movement, day 2.9±1.0 3.3±1.1 1.6 >0.05
Terms of SIRS removal, day 2.9±1.5 3.8±1.7 2.2 <0.05
C-reactive protein (2nd day), mg/l 131.2±55.0 122.5±49.3 0.1 >0.05

WBC-count in peripheral blood, G/l
1st day 12.3±5.9 11.2±4.5 0.9 >0.05
3rd day 11.4±4.6 11.2±4.5 0 >0.05
5th day 12.0±4.9 11.8±5.3 0.2 >0.05

Relaparotomy, abs. 4/31 3/31 0.2 >0.05
Term of hospitalization, day 16.4±4.9 15.7±2.7 0.8 >0.05

Complications Group A, n=31 Group B, n=31 �2 	abs. % abs. %
Postoperative surgical site infection 2 6.5 2 6.5 – –
Other organs complications 3 9.7 2 6.5 0.22 >0.05
Intra-abdominal in} ammation 3 9.7 5 16.1 0.13 >0.05
Early adhesive small bowel obstruction 1 3.2 3 9.7 1.069 0.302
Relaparotomy 4 12.9 3 9.7 0.16 >0.05
Total 9 29.0 9 29.0 – –
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of group A, of which relaparotomy was performed 
in all cases (interloop abscesses were detected in 
2 (6.5%) cases, purulent omentitis — in 1 (3.2%) 
case). In group B, intra-abdominal in� ammato-

ry complications developed in 5 (16.1%) patients, 
which was 1.5 times higher than group A (postope-
rative abdominal in� ltrates took place in 2 (6.5%) 
cases, intra-abdominal abscesses — in 3 (9.7%) cases.

Moreover, SHG-based intraoperative preven-
tion of primary adhesions in children with AP
3 times reduced the number of early adhesive SBO 
between patients of the study groups: among pa-
tients of group A in 3.2% of cases, in patients of 
group B — in 9.7%. Most of the relaparotomies was 
performed during the second postoperative week, 
SHG residues in the abdominal cavity during the 
intervention was not deteQted.

To assess the anti-adhesive e� ect of SHG,
all children before discharge from the hospital un-
derwent a transabdominal ultrasound which is a 
reliable noninvasive method of viscero-parietal 
adhesions detection [4]. 9 anatomical areas of the 
abdominal wall were scanned for visceral sliding 
and assessing anatomy of the fascia and peritone-
um complex (FPC). Visceral sliding is determined
by dynamic ultrasound, using a linear transduc-
er by recording the movement of intestinal loops 
relative to the abdominal wall during the patient’s 
respiratory movements, or by using a transduc-
er, in cases where the patient does not follow in-
structions. This is an easy and reliable method 
of revealing � xed intestinal loops, which is not 

Fig. 1. Sonographic changes of fascia and peritoneum 
comlex and adhesions attachment (the transverse section 
in middle epigastric region): A — abdominal wall structures; 
B — fascia and peritoneum complex; CB— viscera; arrow 
d — the transverse abdominal fascia; e — the parietal 
peritoneum; f — FPC hypothrophy in place of adhesion 
attachment

Table 4
Ultrasound monitoring of treatment results in patients

Table 5
Clinical criteria for evaluating the immediate results of treatment of children 

Sign
Group A Group B

�2 	
Abs. % Abs. %

Visceral sliding restriction in the scar area 8 25.8 17 54.8 5.429 0.020
Viscero-parietal adhesions in 1 anatomic area 9 29.0 7 22.6 0.076 0.783
Viscero-parietal adhesions in >2 anatomic areas 2 6.5 13 41.9 10.641 0.002
Viscero-visceral adhesions 1 3.2 3 9.7 1.069 0.302
Pelvic adhesions (girls) 4/17 23.5 7/15 46.7 1.891 0.170
Absence of peritoneal adhesions 20 64.5 11 38.7 4.133 0.043

Criterium
Results in points

good (0) acceptable (1) adverse (2)
Duration of hospitalization up to 15 days 15–20 days over 20 days

Complication of postoperation period no no relaparotomy relaparotomy

Abdominal pain no mild intensity expressed

Dbdominal distention no mild intensity expressed

Dyspeptic signs no occasional disorders regular disorders

Defecation regular occasional disorders regular disorders

Pain at extension no no present

US-signs of peritoneal adhesions no moderate expressed
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able to change their position in more than 1 Qm.
Disturbances of FPC are more sensitive criteria
for viscero-parietal adhesions detection. It is based 
on the visualization of transverse fascia and pari-
etal peritoneum as separate hyperechogenic lines. 
In areas of adhesion attachment, these structures 
are not visualized [4]. Typical sonographic � ndings 
are compared in Figure 1, though they depend on 
the individual and anatomical zone.

Additionally, visceral sliding in the area of the 
postoperative scar and visualization of viscero-
visceral adhesions were evaluated. Ultrasound 
of the pelvic organs in girls was performed with 
a determination of the condition and position 
of the reproductive organs and signs of pelvic 
adhesions. Generally, the ultrasound picture of the 
intra-abdominal adhesion process was regarded as 
absent, moderate (the presence of ultrasound signs 
of adhesions in one anatomical area), or expressed 
(in two areas or more).

The results of the control ultrasound among the 
examined patients are shown in Table 4.

According to the data, the presence, severi-
ty, and prevalence of intra-abdominal adhesions 
in children of group A were signi� cantly lower as 
compared with patients in group B. In particular, 
the number of patients without ultrasound signs 
of peritoneal adhesions was signi� cantly higher in 
group A — 20 (64.5%), the number of such patients 
in group B was only 11 (38.7%). Among patients in 
group A, viscero-parietal adhesions were detected 
mostly in 1 anatomic region. The presence of adhe-
sions in more than 1 anatomic area was found only 
in 6.5% of patients in group A, while in group B this 
kind of � nding was in 41.9% patients. The general 
assessment of ultrasound signs of adhesion forma-
tion is illustrated in Figure 2.

As clinical criteria for assessing the e� ectiveness 
of immediate results of prevention of primary ad-
hesions in children with AP, we used the subjective 
and objective signs presented in Table 5.

The result of treatment according to these crite-
ria was considered as «good» with a total value of 
0–1 point, «acceptable» — 2–4 points, «adverse» — 
5–8 points. The comparative analysis of the results 
is illustrated in Figure 3.

The diagram illustrates that the «good» imme-
diate result was obtained twice as often in patients 
of group A — in 74.2%, while in patients of group B
the «good» result was only in 38.7% of cases. In 
children of group A, an «adverse» immediate result 
was noted only in 6.5%, while in children of group B 
an «adverse» immediate result was observed in al-

most 16.1% of cases. The value of �2 is 7.943 with 
a critical value of 5.991 for a signi� cance level of 
p=0.05.

Discussion
Summarizing the above said, we consider

that intraoperative use of SHG based on poly-
merized sodium hyaluronate with an active agent 
concentration of 10 mg/ml, as a barrier to the pre-
vention of primary postoperative adhesions, is safe, 
because it does not increase complications rate and 
relaparotomy, does not prolong the postoperative 
ileus and does not a� ect the hospitalization term. 
Postoperative monitoring did not di� er statistical-
ly signi� cantly between patient groups, but there 

Sonographic features of postoperative adhesions
on a control essessment (�2=10.930»; p=0.005)

100.00%

50.00%

0.00% Group A                                     Group B
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Immediate treatment results (�2=7.943; p=0.019)
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SBO during a follow up period (�2=4.026; p=0.045)

Group A Group B

SBO without SBO
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Fig. 2. Prevalence of postoperative adhesions on the 
control sonographic assessment

Fig. 3. Immediate clinical results of treatment of patients of 
the studied groups

Fig. 4. Cases of late adhesive SBO in patients of the 
studied groups
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was an e� ect on faster SIRS elimination at the 
postoperative period.

We investigated long-term results in the stu-
died children at the average observation period of 
14±2.4 months. The main criterion for evaluating 
the results was the reduction in the number of hos-
pitalizations and the need for surgical treatment 
for adhesive SBO. The analysis results are illustrat-
ed in Figure 4.

The number of hospitalizations for adhesive 
SBO in group A, where intraoperative prevention 
of adhesions has been done, signi� cantly less 
(3.2% of cases), as compared with 16.1% in 
patients of group B. All cases of adhesive SBO in 
group A required surgical treatment whereas in 
group B the need in laparotomy for late adhesive 
SBO occurred in 9.7% of cases. The di� erence 
in surgical treatment requirements during the 
period of observation didn’t di� er signi� cantly 
(�2=1.069; p=0.302).

Conclusions
Prevention of primary postoperative adhe-

sion formation in the complex treatment of chil-
dren with AP by intraoperative use of SHG based
on cross-linked sodium hyaluronate with an ac-
tive agent concentration of 10 mg/ml is safe and
e� ective.

The expressed adhesion process by ultrasound 
signs was recorded only in 6.5% of patients in 

group A, while in group B this picture was seen in 
41.9% of cases.

The number of hospitalizations for late adhesive 
SBO after the use of SHG in children was signi� -
cantly lower (�2=4.026; p=0.045) in group A.

Intraoperative use of SHG based on sodium 
hyaluronate allows reduction of postoperative
adhesions formation in children without worsening 
the postoperative course. The developed technique 
should be investigated in bigger studies because 
seems to be an easy and feasible way to reduce
the incidence of adhesive intestinal obstruction
in children.

Prospects for further research
In our research e� ectiveness and safety of 

AAG as a feasible method of postoperative 
adhesions prevention was proven, however before 
its recommendation for widespread clinical use 
further research including larger groups of children 
is necessary to collect more data for persuasive 
conclusions. We still provide monitoring of long-
term e�  cacy of the method as there is a lifelong 
risk of adhesion-related sequela, therefore collected 
data can contribute to the results of the study. 
Moreover, investigation of this preventive method 
in di� erent surgical pathology has a big potential in 
the improvement of pediatric surgical care.

No con� ict of interests was declared by the au-
thors.
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$ #�� �	� ��	�	 �	�	���
 ����������� �������	����� �� ����	����� ������������ �������	#�! �������! �������� *�������-��*������ 
��	��� ��� ���	�����
 ��	
����
 �� ������ � �	��	
����*�
 �	
����
 �	������ ��� #�� �	������!.
�
�� — ��������� ���	����� ���������
 ������������ (epidermal growth factor — EGF and transforming growth factor �-[GF-�) � ����-
�	�#� ����� �����, 
����
 �	 ���	��� ��	�	�#����	��! ��*�� (:%?).
���
	
�3� �� �
����. %�� ��������
����� �������	�� 56 ����� ����� ��� 7 �� 18 ����� (36 �����, 
����
 �	 ���	��� :%?, — ������	 
����	, 20 ��	������ �������
 ����� — ����	 ����������). (���� ���������
 ������������ � �����	�#� ����� ����	�	�� ������������-
��� ������� (ELISA) � ��������	���� �	����� «Human EGF ELISA Kit» (Invitrogen, C4D) ���  EGF �	 «R&D system» (C4D) ��� [GF-� 
���������� �� �������#�! ����-����������. C�	�������� ������� �����	��
 �������	��� ��������� �� �	������	���� �	�	��������

� ���	�	��������
 ������� �#���� �����	��
 �������	���.
�
:�31����. (������� ��"� ��"� ����� EGF �	 TGF-� � 
�������� ���
 ������� �������! ����� (EGF: 561,45 [391,81–699,34] ��/�� 
�	 544,67 [411,23–569,77] ��/��, p>0,05; TGF-�: 47,91 [21,41–29,69] �	 42,56 [35,45–49,21] ��/��, p>0,05). ?��#����	#�! ���������
 
�	������ ��� �	��������� ���	������� ���#��� ���� ��"���, ��
 ��� ������! (p<0,001), �	 ��� ������! �� �����	��� �	��
 � �������
 
�����, p<0,01. $ �	#������ �� ��
��� ��������� ���	��� :%? ���#����	#�! EGF �	 TGF-� ���� ��"��� (p<0,01), "� ��
� ��������	���� 
�	����	����� �������� �	�	����-�������������� ���#���.
��������. %������ ���	��� :%? ���������� �� ����*��� � ������� ������#�! ��������	�����
 ���#���� � �������� ������#�, "� ���-
��������� �����"����� ������ EGF �	 TGF-� � �����	�#� ����� 
����
 �����, ��� #���� ��� ��
��� �������, ��� ��"� ���	����� ��	�	��
 
�	������, "� ��
�	 ��������	�� ��� ���������	��� �������� �	����������� ���#���.
:�����
���� �����	�� ���������� �� ����#���� Z����������! ����	�	#�!. %������� ������
���� �
�	���� `��	����� ������� ������-
��� �	��	����! � ������ ���	����. �	 ���������� ������
��� �����	�� ��������	�� ����� �	�����, �����.
D����� �	������� ��� ����������� ��������� ���������.
�35.��
 �3���: ����, ���	��	 :%?, �������	����� �	���� ����� (EGF), ��	����������� �	���� ����� � (TGF-�).

Endogenous polypeptide growth factors in children with duodenal ulcer
T.V. Sorokman, P.M. Moldovan, D.(. Kol�esnik, I.S. Sokolnyk, O.V. Makarova
Bukovynian State Medical University, Chernivtsi, Ukraine

Currently, the attention of many researchers is drawn to determine the features of the regeneration of the mucous membrane of the 
gastrointestinal tract in ulcers, as one of the most important protective factors in this pathology.
Purpose — to investigate the indicators of endogenous polypeptides (epidermal growth factor — EGF and transforming growth factor 
�-TGF-�) in the serum of children with duodenal ulcers.
Materials and methods. The study included 56 children aged 7–18 years (36 children with duodenal ulcer — the main group and
20 healthy children (comparison group). The content of endogenous polypeptides in serum was determined by enzyme-linked immunosorbent 
assay (ELISA) using the Human EGF ELISA Kit (Invitrogen, USA) for EGF and R&D system (USA) for TGF-� according to the manufacturer’s 
instructions. Statistical processing of the obtained results was carried out using parametric and non-parametric methods of evaluation of the 
obtained results.
Results. Slightly higher levels of EGF and TGF-� were found in boys of both subgroups of the main group (EGF: 561.45 [391.81–699.34] pg/ml
and 544.67 [411.23–569.77] pg/ml, p>0.05; TGF-�: 47.91 [21.41–29.69] and 42.56 [35.45–49.21] pg/ml, p>0.05). Concentrations
of endogenous factors in exacerbation of ulcerative process are higher than in remission (p<0.001) and in remission does not reach that in 
healthy children, p<0.01). In patients with severe duodenal ulcers, EGF and TGF-� concentrations are higher (p<0.01), which may be due to the 
maximum degree of inflammatory-destructive process.
Conclusions. The course of duodenal ulcer leads to disorders in the regulation of proliferative processes in the mucous membrane, which
is manifested by increased levels of EGF and TGF-� in the serum of sick children, the more severe the course, the higher process.
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 the participating institution. The informed consent of the patient was obtained for conducting the studies.
No conflict of interest was declared by the authors.
Key words: children, duodenal ulcer, epidermal growth factor (EGF), transforming growth factor � (TGF-�).

)*���

��?*"j!= ["�=q'= � $%Q"*^ ?%�"��!%z 
*= Q']=$!%z ?=*%]%_Z�z. � �'�=W!Z 
j=Q*'= ?�?*"j!%W ["�=q'" Q*=!%["*^ 

4–10% ["?=$'Z[ q=`[%�z[=!^ �]>!'%[%-'"�-

'%[%_% *�='*>. ��q?%Q���$!Z# q[’{q%' Z!J�'�ZW 
Helicobacter pylori q �%q["*'%< ?�?*"j!%W ["�=q-
'", > *%<> j"Q]Z [ $"*{j%<> [Z�Z, q><%[]z� ='*>-
=]^!ZQ*^ �Z�W ?�%}]�<", %Q'Z]^'" ��q"Q*�!*!ZQ*^ 
$% %Q!%[!"` =!*"<Z'�%}!"` ?��?=�=*Z[ $%Q"*^ 
["Q%'= [20]. �'�Z< *%_%, ?Z$["��!!{ =_��Q"[-



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   Modern pediatrics. Ukraine  2(122)/202228

!"` []=Q*"[%Q*�# �]>!'%[%_% [<ZQ*> ?�"q[%-
$"*^ $% <%�J%]%_Zj!"` q<Z! Q]"q%[%W %}%]%!'" 
[��`!Z` [Z$$Z]Z[ *�=[!%W Q"Q*�<" [4].

�Q*=!!� $�Q{*"�Zjj{ >[=_= }=_=*^%` $%-
Q]Z$!"'Z[ ?�"[��*=�*^Q{ $% ["q!=j�!!{ %Q%-
}]"[%Q*�# ��_�!��=�ZW Q]"q%[%W %}%]%!'" 
�]>!'%[%-'"�'%[%_% *�='*> ?�" ["�=q'%["` 
>�=��!!{` {' %$!%_% q !=#[=�]"[Z�"` q=`"Q-
!"` J='*%�Z[ ?�" �Z# ?=*%]%_ZW [12,25].

�='*%�" �%Q*> — �� ?%]Z?�?*"$" q <%]�'>-
]{�!%z <=Q%z 5–50 '�=, �% ?%$Z}!% $% _%�-
<%!Z[ <=z*^ �"�%'"# Q?�'*� }Z%]%_Zj!%W $ZW, 
Q*"<>]zzj" =}% Z!_Z}>zj" <Z*%_�!�q, `�<%-
*='Q"Q, $"J���!�Zz[=!!{ ']Z*"! [1,21]. ��=-
`%[>zj" ?%�>��!!{ ��?=�=*"[!"` ?�%��QZ[ > 
Q]"q%[Z# %}%]%!�Z �]>!'%[%-'"�'%[%_% *�='*> 
?�" ["�=q'%[Z# ?=*%]%_ZW $[=!=$�{*"?=]%W '"�-
'" (���), ='*>=]^!"< � $%Q]Z$��!!{ ��_>]{-
*%�!"`, > *%<> j"Q]Z # �!$%_�!!"`, <�`=!Zq<Z[ 
[Z$!%[]�!!{ �Z]ZQ!%Q*Z Q]"q%[%W %}%]%!'". 
�'Q?��"<�!*=]^!Z $%Q]Z$��!!{ ?%'=q=]", �% 
["�=q'%[� ?%�>��!!{ �Z]ZQ!%Q*Z �?Z*�]Zz Q]"-
q%[%W %}%]%!'" ?�"q[%$"*^ $% ?Z$["��!!{ ?�%-
$>'�ZW �?Z$��<=]^!%_% J='*%�= �%Q*> (epidermal 
growth factor, EGF) *= �'Q?��QZW EGF-����?*%�Z[.
�` q[’{q>[=!!{ <Z� Q%}%z [']zj=� [!>*�Z�-
!^%']Z*"!!"# Q"_!=]^!"# '=Q'=$, �% ["']"-
'=� q}>$��!!{ _�!!%W *�=!Q'�"?�ZW Z !=Q*>?!"`
�*=?Z[ <Z*%q>. EGF Z!$>'>� ?�%]ZJ��=�Zz 
']Z*"!, �% }��>*^ >j=Q*^ > ��_>]z[=!!Z W` $"-
J���!�Zz[=!!{, *='"< j"!%< <%$>]zzj" %�_=-
!%_�!�q, Q?�"{� =!_Z%_�!�q>. �Z%]%_Zj!Z �J�'*" 
EGF }]"q^'Z $% Z!�"` �!$%_�!!"` ?%]Z?�?*"-
$Z[ �%Q*>, = Q=<� $% *�=!QJ%�<>zj%_% J='*%�= 
�%Q*> � (transforming growth factor �, �GF-�), 
%Q'Z]^'" %}"$[= J='*%�" q[’{q>z*^Q{ q %$!"-
<" Z *"<" � ����?*%�=<", %$!=' �J�'*"[!ZQ*^ 
$ZW EGF != 50% ["��, !Z� TGF-� [13,18,19,22]. 
EGF *= TGF-� — �� >!Z[��Q=]^!Z �!$%_�!!Z ��-
_>]{*%�" ']Z*"!!%_% %!%[]�!!{ Z #%_% }Z%`Z<Zj-
!Z <=�'��". �%<> ["q!=j�!!{ �"` J='*%�Z[ > 
Q"�%[=*�Z '�%[Z ?�" ["�=q�Z ��� > $Z*�# $=Q*^ 
q<%_> %*�"<=*" [=_%<Z $=!Z ?�% <�`=!Zq<" �%q-
["*'> q=`[%�z[=!!{.

��
� �%}%*" — $%Q]Z$"*" ?%'=q!"'" �!$%-
_�!!"` ?%]Z?�?*"$Z[ (epidermal growth factor — 
EGF and transforming growth factor � — �GF-�) 
> Q"�%[=*�Z '�%[Z $Z*�#, `[%�"` != ["�=q'> ���.

4������"� �� 5����� ��*"��!���`
�Z$ Q?%Q*�����!!{< ?���}>[=]" 56 $Z*�# 

[Z'%< [Z$ 7 $% 18 �%'Z[ (36 $Z*�#, `[%�"` != ["-
�=q'> ��� — %Q!%[!= _�>?=; 20 ?�='*"j!% q$%-
�%["` $Z*�# — _�>?= ?%�Z[!{!!{). ��%[%$"]" 
��*�]^!� ?=�=']Z!Zj!� $%Q]Z$��!!{ q= q=_=]^-
!%?�"#!{*"<" [ ']Z!Z�Z <�*%$"'=<" — q=_=]^-
!"# =!=]Zq '�%[Z, }Z%`Z<Zj!Z ?%'=q!"'" '�%[Z, 
=!=]Zq '�%[Z != _]z'%q>, q=_=]^!"# =!=]Zq Q�jZ, 
=!=]Zq '=]> != !={[!ZQ*^ {��^ _�]^<Z!*Z[, '%?�%-
_�=<=. �!Q*�><�!*=]^!Z <�*%$" $Z=_!%Q*"'" ?�-
��$}=j=]" �q%J=_%_=Q*�%$>%$�!%JZ}�%Q'%?Zz
($]{ [��"JZ'=�ZW $Z=_!%q> ["�=q'" ���, ["-
{[]�!!{ �!$%Q'%?Zj!"` %q!=' Z!JZ'>[=!!{
Helicobacter pylori *= ?�%[�$�!!{ �"?'%[%W 
}Z%?QZW Q]"q%[%W %}%]%!'" (��) �]>!'= *= 
��� q= $%?%<%_%z [Z$�%�!$%Q'%?Zj!%W Q*Z#-
'" «OLYMPUS EVIS EXERA II CV-165» *= 
[Z$�%_=Q*�%Q'%?= «GIF-Q165»), [!>*�Z�!^%-
�]>!'%[> �!-<�*�Zz ($]{ ["q!=j�!!{ '"Q]%*-
!%Q*Z �]>!'%[%_% Q%'> q= $%?%<%_%z �!-<�*�=
«�	-150�»), >]^*�=q[>'%[� $%Q]Z$��!!{ %�-
_=!Z[ j���[!%W ?%�%�!"!". �QZ $%Q]Z$��!!{ ?�%-
[%$"]" q= q=_=]^!%?�"#!{*"<" <�*%$"'=<". 
�Z=_!%q ["�=q'" ��� [��"JZ'>[=]" [Z$?%[Z$!% 
$% ?�%*%'%]> [17].

�<ZQ* �!$%_�!!"` ?%]Z?�?*"$Z[ > Q"�%[=*-
�Z '�%[Z ["q!=j=]" Z<>!%J��<�!*!"< <�*%$%< 
(ELISA) Zq ["'%�"Q*=!!{< !=}%�Z[ «Human 
EGF ELISA Kit» (Invitrogen, C��) $]{ EGF *= 
«R&D system» (���) $]{ ���-� [Z$?%[Z$!% 
$% Z!Q*�>'�ZW JZ�<-["�%}!"'Z[.

�*=*"Q*"j!> %}�%}'> %*�"<=!"` ��q>]^*=*Z[ 
?�%[%$"]" Zq q=Q*%Q>[=!!{< ?=�=<�*�"j!"`
Z !�?=�=<�*�"j!"` <�*%$Z[ %�Z!'" %*�"<=!"` 
��q>]^*=*Z[. �%q�=`%[>[=]" Q���$!z =�"J<�-
*"j!> [�]"j"!> (�) *= Q*=!$=�*!> ?%<"]'> 
?%'=q!"'Z[ (m). � �=qZ {'ZQ!"` %q!=' �%q�=`%-
[>[=]" j=Q*%*> ?�%{[> (%) *= WW Q*=!$=�*!> ?%-

������� 1
��:���
3 �9��
2
��6 �
�
� :� �
��� 
 �����5

'���1

�	���
������� (n=36) ��	
��/��/ (n=20)

7–12 	��
� 13–18 	��
� 7–12 	��
� 13–18 	��
�
n % n % n % n %

&���#� 3 8,3 16 44,4 3 8,3 3 8,3
:���	�	 7 19,4 10 27,7 7 19,4 7 19,4
$����� 10 27,7 26 72,2 10 50,0 10 50,0
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<"]'> (m%). ��Z!z[=]" ?�=["]^!ZQ*^ �%q?%$Z]> 
%q!=' q= '%�!"< q %*�"<=!"` [=�Z=�Z#!"` �{$Z[, 
Q���$!Z q!=j�!!{ '%�!%W %q!='", �% ["[j=]=Q{, 
Q*=!$=�*!Z ?%<"]'" *= [Z$`"]�!!{. �%Q*%[Z�-
!ZQ*^ �Zq!"�Z q!=j�!^ <Z� !�q=]��!"<" 'Z]^'ZQ-
!"<" [�]"j"!=<" ?�" ?�=["]^!%<> �%q?%$Z]Z 
["q!=j=]" q= $%?%<%_%z '�"*��Zz �*^z$�!*= 
$]{ !�q=]��!"` [�]"j"!, = [ Z!�"` ["?=$'=` — 
q= $%?%<%_%z U-'�"*��Zz �=!!=—�Z*!Z.


�7�"+���� ��*"��!���` �� @> �{3�������`
�}Q*���!"` $Z*�# �%q?%$Z]{]" != ?Z$_�>?" 

q= [Z'%< Z Q*=**z (*=}]. 1).
����$ %QZ} %Q!%[!%W _�>?" Q?%Q*�����!!{ 

?���[=�=]" $Z*" [Z'%< 13–18 �%'Z[ — 72,2%, 
���*> Q*=!%["]" $Z*" [Z'%< 7–12 �%'Z[ — 27,7%. 
��q>]^*=*" $%Q]Z$��!!{ EGF > Q"�%[=*�Z '�%[Z 
$Z*�# %}%` _�>? !=[�$�!% [ *=}]"�Z 2.

�%Q]Z$��!!{ '%!��!*�=�ZW EGF q=]��!%
[Z$ Q*=*�[%-[Z'%["` %q!=' ["{["]% $��% ["�Z 
�Z[!Z > `]%?j"'Z[ %}%` ?Z$_�>? %Q!%[!%W _�>?" 
(561,45 [391,81–699,34] ?_/<] Z 544,67 [411,23–
569,77] ?_/<], p<0,05), (�"Q. 1).

��Z!'= ?%'=q!"'Z[ EGF > Q"�%[=*�Z '�%[Z
$Z*�# Zq ["�=q'%z ��� ?%'=q=]=, �% '%!��!*�=-
�Z{ J='*%�= ?�" q=_%Q*��!!Z ["�=q'%[%_% ?�%��Q> 
[ 1,5 �=q= ["�=, !Z� ?�" ��<ZQZW (604,56±34,11 Z 
403,51±29,92 ?_/<], p<0,01), *= ?�" ��<ZQZW !� $%-
Q{_=� *='%W > q$%�%["` $Z*�# (211,92±28,71 ?_/<], 
p<0,01).

	=#["�Z ?%'=q!"'" EGF > Q"�%[=*�Z '�%[Z 
[Z$q!=j=]"Q{ [ ?=�Z�!*Z[ Zq *{�'"< ?���}Z-
_%< ["�=q'" ��� — 677,45±67,31 ?_/<], �% >
2,7 �=q= ["�� q= [Z$?%[Z$!"# ?%'=q!"' > q$%�%-
["` $Z*�# *= > 1,83 �=q= [ $Z*�# Zq ?���}Z_%< `[%-
�%}" Q���$!^%_% Q*>?�!{ *{�'%Q*Z (p<0,01).

�!=]%_Zj!= Q?�{<%[=!ZQ*^ [Z$q!=j=]=Q{ Z [ 
?%'=q!"'=` '%!��!*�=�ZW TGF-� > Q"�%[=*�Z 

'�%[Z %}Q*���!"` $Z*�# (*=}]. 3 Z �"Q. 2). �"{[-
]�!% $��% ["�Z �Z[!Z TGF-� > `]%?j"'Z[ %}%` 
?Z$_�>? %Q!%[!%W _�>?" 47,91 [21,41–29,69] *= 
42,56 [35,45–49,21] ?_/<], p>0,05.

�*��, !�q[=�=zj" != [�]"'"# $%Q[Z$, !=-
'%?"j�!"# ?Z$ j=Q $%Q]Z$��!!{ ["�=q'" ��� 
> $"*{j%<> [Z�Z, j"Q]�!!Z ?�%}]�<" �%$% ?=-
*%_�!�q> q=]"�=z*^Q{ !� ["�Z��!"<". 	=�> 
>[=_> ?�"[��!>]% ["q!=j�!!{ %Q%}]"[%Q*�# 
��_�!��=�ZW Q]"q%[%W %}%]%!'" ��� {' %$!%_% 
q !=#[=�]"[Z�"` q=`"Q!"` J='*%�Z[ ?�" �Z# 
?=*%]%_ZW. �Q%}]"[% [=�]"["< $]{ [Z$!%[]�!-
!{ Q]"q%[%W %}%]%!'" � !={[!ZQ*^ �!$%_�!!"`
��_�!��=*%�!"` J='*%�Z[, q%'��<= EGF *= 
TGF-�, �% ?�"Q'%�zz*^ <Z_�=�Zz *= ?�%]ZJ��=-
�Zz �?Z*�]Zz # ?%Q"]zz*^ =!_Z%_�!�q [6,11,14]. 

������� 3
����:���� ����
��	��
� TGF-� � ��	�����
 �	��
 �9��
2
��6 �
�
�, M±m; Me, 25-75-� �
	�
���3


������� 2
����:���� ����
��	��
� EGF � ��	�����
 �	��
 �9��
2
��6 �
�
� (M±m; Me, 25–75-� �
	�
���3
)

'
����	�: * — ������� ����!���� *��� ���������� � !���� �������� ����
, �<0,05.

'
����	�: * — ������� ����!���� *��� ���������� � !���� �������� ����
, �<0,05.

����:���
�	���

������� (n=36) ��	
��/��/ (n=20)
7–12 	��
� 13–18 	��
� 7–12 	��
� 13–18 	��
�

EGF, ��/��
577,33±38,21*

542,56
[538,87–588,67]

549,24±41,9*
529,47

[518,23–567,11]

294,33±28,89
268,88

[210,56–297,02]

279,51±26,19
249,81

[212,56–283,63]

13–18 років

7–12 років

Хлопчики

Дівчатка

460      480      500      520      540       560      580

13–18 років
7–12 років

Хлопчики

Дівчатка

0               20                40               60               80

��	. 1. )�������� �����������# EGF � ��������� ����� 
�6�������� ����
 ��	���� ��� ���� �� �����

��	. 2. )�������� �����������# TGF-� � ��������� ����� 
�6�������� ����
 ��	���� ��� ���� �� �����

����:���
�	���

������� (n=36) ��	
��/��/ (n=20)
7–12 	��
� 13–18 	��
� 7–12 	��
� 13–18 	��
�

TGF- �,
��/��

27,54±3,11*
23,84

[20,15–29,89]

67,81±17,23*
60,37

[59,89–72,67]

14,69±3,67
13,92

[12,15–15,98]

33,61±9,34
30,45

[15,24–45,06]
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�% Q*"<>]{*%�Z[ =!_Z%_�!�q> *='%� !=]��=*^: 
[=Q'>]%�!$%*�]Z=]^!"# J='*%� �%Q*> (VEGF), 
J='*%� �%Q*> JZ}�%}]=Q*Z[ (FGF), =!_Z%-
_�!Z!, *�%<}%�"*=�!"# J='*%� �%Q*> (PDGF), 
(TGF-�) Z � (TGF-�), Z!Q>]Z!%?%$Z}!"# J='*%� 
�%Q*> 1 (IGF-1), Z!*��]�#'Z!-8 Z !�Q?��"JZj!Z 
J='*%�", *='Z {' <=*�"'Q!Z <�*=]%?�%*�W!=-
q" (���s) [2,5,9,15,16,23,24]. �Q*=!%[]�!%,
�% q$=*!ZQ*^ ["�%}]{*" EGF <=z*^ <%!%!>-
']�=�!Z ]�#'%�"*" — ]Z<J%�"*", <%!%�"*", <=-
'�%J=_", = *='%� ']Z*"!" �?Z*�]Zz, �!$%*�]Zz,
?��"�"*" [10].

	=*�?�� ?���%j��_%[� q!=j�!!{ > J%�<>[=!-
!Z q=?=]^!%-$�Q*�>'*"[!"` q=`[%�z[=!^ �]>!-
'%[%-'"�'%[%_% *�='*>, q%'��<= ["�=q'" ���, 
!=$=�*^Q{ Q?��"JZj!%<> Z!J�'�Z#!%<> =_�!-
*> — Helicobacter pylori. �=!Z !=>'%[%W ]Z*��=*>�" 
['=q>z*^, �% ?�" ["�=q'%>*[%��!!Z, %Q%}]"[%
[ =Q%�Z=�ZW q Helicobacter pylori, q= ><%[ <=Q"[!%W 
Z!JZ]^*�=�ZW <Z��?Z*�]Z=]^!"<" ]Z<J%�"*=<" 
Q?%Q*��Z_=�*^Q{ ='*"[!= ?�%]ZJ��=�Z{ �?Z*�]Zz, 
q !='%?"j�!!{< > �Z# q%!Z EGF [7]. Helicobacter 
pylori Q*"<>]z� =?%?*%q Z q= q='%!%< q[%�%*!%_% 
q[’{q'> ?%Q"]z� ?�%]ZJ��=�Zz q *�=!Q]%'=�Z�z 
!�?%[!ZQ*z $"J���!�Z#%[=!"` ']Z*"! != <ZQ�� 
Q?��Z=]Zq%[=!"` Zq [Z$?%[Z$!"<" J>!'�Z%!=]^-
!"<" !=Q]Z$'=<". \%<�%Q*=q [Z$!%[]z�*^Q{, =]� 
q }Z]^� ["Q%'"< *�<?%< ']Z*"!!%_% %!%[]�!!{.

� Z!�%_% }%'>, ZQ!>� $><'=, �% Helicobacter 
pylori }]%'>� EGF-����?*%�", = �� <%�� ?�"q[%-
$"*" $% q!"��!!{ ?�%]ZJ��=�ZW, q=*�"<'" ��-
?=�=�ZW �?Z*�]Zz Z, {' !=Q]Z$%', $% ?�%[%'=�ZW 
!�Q?�"{*]"[%_% ?���}Z_> q=`[%�z[=!!{. ��" 
["�=��!Z# '%]%!Zq=�ZW Helicobacter pylori �Z[-
!%[=_= <%�� ?%�>�>[=*"Q{ # =?%?*%q ?���["-
�>[=*"<� Q"!*�q !%["` ']Z*"!. 
� <%�� Q]>-
�"*" ?�"j"!%z >*[%��!!{ ["�=q'" [ _%Q*�Z# 
Q*=$ZW *= =*�%JZW [ `�%!Zj!Z#. ��"[=]= Q*"<>]{-
�Z{ ?�%]ZJ��=�ZW q!"�>� <%�]"[%Q*Z ��?=�=�ZW 
�	�. ��`=!Zq<" �%q["*'> $"Q��_�!��=�ZW ?�" 
Helicobacter pylori Z!J�'�ZW <%�>*^ }>*" ?�{-
<"<" (='*"[=�Z{ Fas-����?*%�Z[ �?Z*�]Z%�"*Z[, 

$Z{ != ']Z*"!" ]Z?%?%]ZQ=`=�"$Z[, %'Q"$> =q%*>, 
>��=q") Z %?%Q���$'%[=!"<" j���q q=?=]^!"# 
Z!JZ]^*�=* (Q"Q*�<= FasL — FasR <Z��?Z*�]Z=]^-
!"` CDS-]Z<J%�"*Z[, ?�%$>'�Z{ �"*%'Z!Z[, J='-
*%�Z[ �%Q*>) [3,8]. � %_]{$> != �Z $=!Z [=�]"["< 
}>]% } ["q!=j"*" >j=Q*^ >QZ` ��_�!��=*%�!"` 
J='*%�Z[ > ?=*%]%_Zj!%<> ?�%��QZ ?�" '%]%!Zq=-
�ZW Helicobacter pylori.

� !=�%<> $%Q]Z$��!!Z ["q!=j�!% *Z]^'" 
%'��<Z q �"` J='*%�Z[, = Q=<� EGF *= TGF-�, 
*= ?%'=q=!%, �% $"Q��_�!��=*%�!Z ?%�>��!!{ 
q}Z]^�>z*^Q{ ?�" !�Q?�"{*]"[%<> ?���}Z_> ["-
�=q'", �% <%�� }>*" q><%[]�!% <='Q"<=]^!"< 
Q*>?�!�< q=?=]^!%-$�Q*�>'*"[!%_% ?�%��Q>.
� $Z*�# Zq ["�=q'%z ��� *{�'"# ?���}Z_ q=`[%-
�z[=!!{ =Q%�Zz[=[Q{ q ?Z$["��!!{< EGF *= 
TGF-�. ��" _%Q*�Z# Q*=$ZW q=���Q*�%[=!% q!=j!� 
?Z$["��!!{ '%!��!*�=�ZW �!$%_�!!"` ?�?*"$-
!"` J='*%�Z[ > Q"�%[=*�Z '�%[Z, �% <%�� Q[Z$-
j"*" ?�% �$!ZQ*^ <�`=!Zq<Z[ ?Z$["��!!{ W` ?�%-
$>'�ZW ']Z*"!=<" *�=[!%_% *�='*>, �!$%*�]Z�< 
Q>$"!, = *='%� ']Z*"!=<" <ZQ��[%_% <%!%!>']�-
=�!%_% Z!JZ]^*�=*>. � ?���`%$%< > Q*=$Zz ��<ZQZW 
Q?%Q*��Z_=�*^Q{ q!"��!!{ �"` ?%'=q!"'Z[, <%�-
]"[%,  >!=Q]Z$%' q<�!��!!{ ?%*��}" [ Z!*�!Q"[-
!"` *�<?=` ?�%]ZJ��=�ZW ']Z*"! _=Q*�%$>%$�-
!=]^!%W Q]"q%[%W %}%]%!'", {'Z }>]" !�%}`Z$!Z
[ _%Q*�Z# Q*=$ZW q=`[%�z[=!!{.

)�*�����
�"�=q'= ��� ?�"q[%$"*^ $% ?%�>��!^

> Q"Q*�<Z ��_>]{�ZW ?�%]ZJ��=*"[!"` ?�%��QZ[
> Q]"q%[Z# %}%]%!�Z, �% ?�%{[]{�*^Q{ ?Z$["-
��!!{< �Z[!Z[ EGF *= TGF-� > Q"�%[=*�Z '�%[Z 
`[%�"` $Z*�#, ?�" �^%<> j"< *{�j"# ?���}Z_, 
*"< ["�Z ?%'=q!"'" ['=q=!"` J='*%�Z[, �% 
<%�!= ["'%�"Q*=*" $]{ ?�%_!%q>[=!!{ ?���}Z_> 
?=*%]%_Zj!%_% ?�%��Q>.

	
��
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%�������f� �	 �������� �	��*	����� �������� �������� ������! ���������� �	 �	
�����	����� � ������ �����. %�� ��������! �����"�-
����� �	�	���� ���#���, "� ��������
������ 	����	#��� ����	����� �	�	����� �	 ��
��� ���������	�� ��	��� ����*���� ���	�����-
��
 ���#���� � ���	�����.
�
�� — ����	���� ����*���� ����#�! ������� � ����� �	������ ���� � ���	������	����� ���������� �	 ������ �������� �	������ ��-
���#����-�	�	������ ���#���.
���
	
�3� �� �
����. %��	�	�����	�� �������	�� �������-�	���	������� �����
���� 338 ����� ����� ��� 1 ����#� �� 3 �����, 
����
 
�	 ���	���	����� ���������. :��� �������	�� �	 ��	#���	����� �����	��� � �����#����-������	���� ���������� ��� ����� �	������ 
���� (����#���! ���	���! ������! ��������! ���	���. (������	#�� ��	����� ��������� � ��������	���� ��������	#�� ����	������� ��-
�	�	������ ���	�����	. $�� �	#����� �	�� ��������� ������� ������� ��
�����, �	��
�� ��� ���� !
 ����������� �	 ��� �����: ' ����	 —
129 ����� � ���	���	������ ���������� ���������� ������� ��
�����; '' ����	 — 209 �	#������ �� ��
��� ����������. Z���	 ���������� — 
40 �������
 �����.
�
:�31����. :�����
��� �	����� �����#����-�	�	������ ���#��� �	 ����	������ ������ ����	�	����
 #�������� — ������������
(IL-1, IL-6) �	 �����!��� ������! �	�� �	�	����� — C-��	�������� ����	 (CV�) � ����������� � �����	�#� ����� ����� �	������ ����, 
����
 
�	 ���	���	����� ���������. Z��������������� 	������	�����	� ����� ������� � 	��������� �����#����-�	�	������ ���#���, �	 "� 
��	��� ���������� ������#����� ��’���� ��
 ������ 'L-1 �	 D`[ (rxy=+0,047) � DC[ (rxy=+0,111). (�����	� ���������	����� ���	������ 
������#����� ��’���� ��
 ������� 'L-1, CV� �	 	��������� 	������	�����	� � ��	��� �����.
��������. (��	�������, "� ������� ���	���	�����! ��������! ��������
������ �����"����� � �����	�#� ����� ����� ���#����	#�!
IL-1 �	 IL-6 �	�	������ �� �������� ��
����� �	
�����	���. C����� ����	�	����
 #�������� �������� ���������� �������	��-
���� CV�, ����� ���
������ ���#����	#�� ����������� � ����� 
����
 �����. (������� ��’���� ��
 ������� ������
��	��
 #��������
�	 ���������� ����� �	 ������������	���� ����	�� ���	������ ������! �	�� �	�	����� �����	�� ��� ����*���� ��	�� �������,
�� ������������ ������
��	�� �����.
:�����
���� �����	�� ���������� �� ����#���� Z����������! ����	�	#�!. %������� ������
���� �
�	���� `��	����� ������� ������-
��� �	��	����! � ������ ���	����. �	 ���������� ������
��� �����	�� ��������	�� ����� �	����� �����.
D����� �	������� ��� ����������� ��������� ���������.
�35.��
 �3���: #�������, C-��	������� �����, ����������, 	�	���	������	�����	�	, 	��	��	�	������	�����	�	, ������	, ���	��-
�	����	 ��������� � �����, �	���� ���.

Liver dysfunction in children with community-acquired pneumonia:
the role of infectious and inflammatory markers
V.M. Dudnyk, V.Yu. Pasik
National Pirogov Memorial Medical University, Vinnytsia, Ukraine

Today, pneumonia remains the leading cause of infant mortality and morbidity worldwide. Pneumonia increases inflammatory processes, 
accompanied by the activation of inflammatory mediators, and can provoke significant metabolic disorders in the body.
Purpose — to determine liver dysfunction in young children with community-acquired pneumonia based on the study of markers of infec-
tious-inflammatory process.
Materials and methods. The results of clinical and laboratory examination of 338 children aged 1 month to 3 years with community-acquired 
pneumonia were analyzed. The children were hospitalized in the Infectious Diseases Boxed Department for Young Children of the Vinnytsia 
Regional Children’s Clinical Hospital. Verification of the diagnosis was made using the recommendations of the British Thoracic Society. All pa-
tients had pneumonia of varying severity, depending on which they were divided into two groups: group I — 129 children who were diagnosed 
with community-acquired pneumonia of moderate severity; group II — 209 patients with severe pneumonia. Comparison group — 40 healthy 
children.
Results. Markers of infectious-inflammatory process were studied to determine the levels of pro-inflammatory cytokines — interleukin
(IL-1, IL-6) and proteins of the acute phase of inflammation — C-reactive protein (CRP) and fibrinogen in the serum of young children with 
outpatients. Aminotransferase hyperenzymemia is closely correlated with the activity of the infectious-inflammatory process, which indicates 
a positive correlation between the level of IL-1 and ALT (rxy=+0.047) and AST (rxy=+0.111). At the same time, there is a negative correlation be-
tween the levels of IL-1, CRP and the activity of aminotransferases in blood plasma.
Conclusions. It was found that the course of community-acquired pneumonia is accompanied by an increase in the serum of children with 
concentrations of IL-1 and IL-6 in parallel with the severity of the disease. The synthesis of pro-inflammatory cytokines stimulates the production 
of acute CRP, but reduces the concentration of fibrinogen in the blood of sick children. The identified links between the content of the studied 
cytokines at the systemic level and multidirectional changes in the acute phase of inflammation indicate a violation of the liver, where proteins 
are synthesized.
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 the participating institution. The informed consent of the patient was obtained for conducting the studies.
No conflict of interests was declared by the authors.
Key words: cytokines, C-reactive protein, fibrinogen, alanine aminotransferase, aspartate aminotransferase, liver, community-acquired pneu-
monia in children, early age.
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)*���

�!�[<%!Z{ q=]"�=�*^Q{ %Q!%[!%z ?�"-
j"!%z $"*{j%W Q<��*!%Q*Z *= q=`[%�z-
[=!%Q*Z [ >Q^%<> Q[Z*Z [2,7]. � ?=�Z�!-

*Z[ Zq �Z�z ?=*%]%_Z�z, %'�Z< ']Z!Zj!"` %q!=', 
Z!*�!Q"[!% ?Z$["�>z*^Q{ q=?=]^!Z ?�%��Q" != 
%Q!%[Z Z<>!!%W [Z$?%[Z$Z %�_=!Zq<>, �% Q>?�%[%-
$�>�*^Q{ ?Z$["��!!{< <�$Z=*%�Z[ q=?=]�!!{ *= 
<%�� Q?�%[%'>[=*" q!=j!Z ?%�>��!!{ <�*=}%-
]Zj!"` ?�%��QZ[ [ %�_=!Zq<Z [10]. �>$>j" Q']=-
$%[%z ��='�Z# %�_=!Zq<> != Z!J�'�Z#!� q=?=-
]�!!{, q<Z!" <�*=}%]Zq<> <=z*^ ?=*%]%_Zj!"# 
`=�='*��, ?�"q[%${j" $% !�?%?�=[!"` ?%�'%-
$��!^ ']Z*"!!"` Q*�>'*>� Z ?%�>��!!{ �%}%*" 
%'��<"` %�_=!Z[ *= Q"Q*�< [8]. ��" �^%<> }Z%-
`Z<Zj!Z <=�'��" q=?=]�!!{ *= J>!'�Z%!=]^!%_% 
Q*=!> %�_=!Z[, q%'��<= ?�jZ!'", !��Z$'% ["?�-
��$�=z*^ <%�J%]%_Zj!Z q<Z!" [ *'=!"!=` Z %�_=-
!=`, *%<> <%�>*^ �%q_]{$=*"Q{ {' �=!!Z '�"*�-
�ZW �%q["*'> ?=*%]%_Zj!%_% ?�%��Q> ?�" �Zq!"` 
q=`[%�z[=!!{` [19].

�=?=]�!!{ ?�" ?%q=]Z'=�!{!Z# ?!�[<%!ZW ?%-
�{$ Zq _Z?%'QZ�z !=]��"*^ $% !=#?%�"��!Z�"` 
*"?%["` ?=*%]%_Zj!"` ?�%��QZ[ [2]. �]Z$ q=q!=-
j"*", �% q=`"Q!= �%]^ q=?=]�!!{ !�q=?���j!=, 
?�%*� *='= ��='�Z{ <=� Z ?=*%]%_Zj!"# `=�='-
*��, %Q'Z]^'" <�`=!Zq<" q=?=]�!!{ ?�"q[%${*^ 
$% [*%�"!!%_% Q=<%?%�'%$��!!{ *'=!"! [9]. 
�=<� ["�=��!ZQ*^ q=?=]�!!{ ?%�{$ q Z!�"<" 
J='*%�=<" ["q!=j=� Q*>?Z!^ *{�'%Q*Z # ?�%-
_!%q q=`[%�z[=!!{ ?�" ?!�[<%!ZW, %Q%}]"[%
[ $"*{j%<> [Z�Z [2]. �!�[<%!Z{ Q>?�%[%$�>�*^-
Q{ Q"Q*�<!%z [Z$?%[Z$$z %�_=!Zq<> != q=?=]�!-
!{ [ ]�_�!�[Z# *'=!"!Z, = '%<?%!�!*", {'Z }��>*^ 
> �^%<> >j=Q*^, ["q!=j=z*^ ?=*%_�!�*"j!Z <�`=-
!Zq<" �%q["*'> q=`[%�z[=!!{ Z [Z$Z_�=z*^ [=�-
]"[> �%]^ > ?���}Z_> ?!�[<%!ZW [18].

��jZ!'= ?%QZ$=� %Q%}]"[� <ZQ�� [ �%q["*'> 
q=?=]^!%W ��='�ZW, %Q'Z]^'" � %�_=!%<, �% q=}�q-
?�j>� _%<�%Q*=q >Q^%_% %�_=!Zq<> *= }��� }�q?%-
Q���$!z >j=Q*^ > ?�%��Q=` $�*%'Q"'=�ZW *= �]Z-
<Z!=�ZW ?�%$>'*Z[ �"**�$Z{]^!%Q*Z Z!J�'�Z#!"` 
=_�!*Z[, ?%QZ$=� ��!*�=]^!� <ZQ�� [ ��_>]{�ZW 
_%Q*�%J=q%[%_% q=?=]�!!{, <�*=}%]Zq<Z }Z%]%-
_Zj!% ='*"[!"` *= =!*"}='*��Z=]^!"` ��j%["! 
[16]. �%<> �%q["*%' ?%q=]Z'=�!{!%W ?!�[<%!ZW 
<%�� [?]"[=*" != Q*=! ?�jZ!'", >�=��!!{ {'%W 
q!"q"*^ <�*=}%]Zq< ]Z'=�Q^'"` ?��?=�=*Z[, �% 
Q?�"j"!{*"<� }Z]^�> Z!*%'Q"'=�Zz %�_=!Zq<>.

��
� $%Q]Z$��!!{ — ["q!=j"*" ?%�>��!!{ 
J>!'�ZW ?�jZ!'" [ $Z*�# �=!!^%_% [Z'> q ?%q=_%Q-
?Z*=]^!%z ?!�[<%!Z�z != %Q!%[Z ["[j�!!{ <=�-
'��Z[ Z!J�'�Z#!%-q=?=]^!%_% ?�%��Q>.

4������"� �� 5����� ��*"��!���`

��%=!=]Zq%[=!% ��q>]^*=*" ']Z!Z'%-]=}%�=-
*%�!%_% %}Q*���!!{ 338 $Z*�# [Z'%< [Z$ 1 <ZQ{�{ 
$% 3 �%'Z[, `[%�"` != ?%q=]Z'=�!{!> ?!�[<%!Zz. 
����$ ?=�Z�!*Z[ }>]% 171 (50,6%) `]%?j"'
Z 167 (49,4%) $Z[j=*%'.

�Z*" ?���}>[=]" != Q*=�Z%!=�!%<> ]Z'>[=!!Z 
[ Z!J�'�Z#!%-}%'Q%[=!%<> [Z$$Z]�!!Z $]{ $Z*�# 
�=!!^%_% [Z'> �Z!!"�^'%W %}]=Q!%W $"*{j%W ']Z-
!Zj!%W ]Z'=�!Z. ���"JZ'=�Zz $Z=_!%q> ?�%[�$�!% 
q ["'%�"Q*=!!{< ��'%<�!$=�Z# ��"*=!Q^'%_% 
*%�='=]^!%_% *%[=�"Q*[= *= �]Z!Zj!%W !=Q*=!%-
[", q=Q!%[=!%W != $%'=q=`, «�%q=]Z'=�!{!= ?!�[-
<%!Z{ [ $Z*�# [Z'%< [Z$ 1 <ZQ{�{» [3]. �Z=_!%q 
[Q*=!%[]�!% q= $=!"<" Q'=�_, =!=<!�q>, ']Z!Zj-
!"` %q!=', ��!*_�!%]%_Zj!%_% $%Q]Z$��!!{ _�>$-
!%W ']Z*'", ]=}%�=*%�!"` <�*%$Z[ $%Q]Z$��!-
!{. �% !=$`%$��!!{ $% Q*=�Z%!=�> [ ?=�Z�!*Z[
!� ?�%[�$�!% ?%?���$!^%_% =!*"}='*��Z=]^!%_% 
]Z'>[=!!{.

�QZ ?=�Z�!*" <=]" ?!�[<%!Zz �Zq!%_% Q*>-
?�!{ *{�'%Q*Z, q=]��!% [Z$ j%_% W` �%q?%$Z]�!% 
!= $[Z _�>?": � _�>?= — 129 $Z*�# q ?%q=]Z'=�!{-
!%z ?!�[<%!Z�z Q���$!^%_% Q*>?�!{ *{�'%Q*Z;
�� _�>?= — 209 ?=�Z�!*Z[ Zq *{�'%z ?!�[<%!Z�z. 
�% $%Q]Z$��!!{ !� q=]>j�!% $Z*�# q ["{[]�!%z 
'%<}Z!%[=!%z ?=*%]%_Z�z. \�>?= ?%�Z[!{!!{ — 
40 q$%�%["` $Z*�#.

� Q"�%[=*�Z '�%[Z ["q!=j�!% <=�'��" Z!J�'-
�Z#!%-q=?=]^!%_% ?�%��Q> — ?�%q=?=]^!Z �"*%-
'Z!" (IL-1, IL-6) *= }Z]'" _%Q*�%W J=q" q=?=]�!-
!{ (�-��='*"[!"# }Z]%' (���), JZ}�"!%_�!).

�<ZQ* IL-1 *= IL-6 [ ?]=q<Z '�%[Z ["q!=j�-
!% <�*%$%< Z<>!%J��<�!*!%_% =!=]Zq> q ["'%-
�"Q*=!!{< $Z=_!%Q*"j!%W *�Q*-Q"Q*�<" JZ�<" 
«IMMUNOTECH» (��=!�Z{). �Z[�!^ ��� > 
?]=q<Z '�%[Z ["q!=j�!% Z<>!%J��<�!*!"< <�-
*%$%< Zq ["'%�"Q*=!!{< *�Q*-Q"Q*�<" High 
Sensitivity CRP Enzyme Immunoassay Test 
(hs�RP-DA-���). �%!��!*�=�Zz JZ}�"!%_�-
!> [ ?]=q<Z '�%[Z ["q!=j�!% q= <�*%$%< �]=>Q= 
q ["'%�"Q*=!!{< !=}%�> ��=_�!*Z[ �����	�-
\�	-���� (��� «
=}%�=*%�Z{ \�=!><», �'�=-
W!=).

�>!'�Z%!=]^!"# Q*=! ?�jZ!'" %�Z!�!% q= �!-
q"<=*"j!%z ='*"[!ZQ*z =]=!Z!=<Z!%*�=!QJ��=-
q" (�
�) Z =Q?=�*=*=<Z!%*�=!QJ��=q" (���). 
�'*"[!ZQ*^ �"` =<Z!%*�=!QJ��=q > ?]=q<Z '�%[Z 
["q!=j�!% $�!Z*�%J�!Z]_Z$�=q"!%["< <�*%$%< 
(<�*%$%< �=#*<=!= *= ��=Q'�]{) [14].

�*=*"Q*"j!> %}�%}'> %*�"<=!"` ��q>]^*=*Z[ 
?�%[�$�!% q= $%?%<%_%z Q"Q*�<" «IBM SPSS 
Statistica» 12 Zq ["'%�"Q*=!!{< ?=�=<�*�"j!"` 



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   Modern pediatrics. Ukraine  2(122)/202234

*= !�?=�=<�*�"j!"` <�*%$Z[. �Zq!"�z ["q!=-
!% $%Q*%[Z�!%z ?�" '%�JZ�Z�!*Z [Z�%_Z$!%-
Q*Z �<0,05.

�%Q]Z$��!!{ ["'%!=!% [Z$?%[Z$!% $% ?�"!-
�"?Z[ \�]^QZ!Q^'%W $�']=�=�ZW. ��%*%'%] $%-
Q]Z$��!!{ >`[=]�!% 
%'=]^!"< �*"j!"< 
'%<Z*�*%< q=q!=j�!%W [ �%}%*Z >Q*=!%[". 	= 
?�%[�$�!!{ $%Q]Z$��!^ %*�"<=!% Z!J%�<%[=!> 
q_%$> }=*^'Z[ $Z*�#.


�7�"+���� ��*"��!���` �� @> �{3�������`

�=?=]�!!{ � !�Q?��"JZj!%z q=`"Q!%z
��='�Z�z %�_=!Zq<> != ?%�'%$��!!{ *'=!"! 
*= %Q!%[%z }Z]^�%Q*Z ?=*%]%_Zj!"` ?�%��QZ[.
�$!Z�z q _�>? <%$>]{*%�Z[ q=?=]�!!{ *= Z<>!!%W 
[Z$?%[Z$Z � �"*%'Z!", {'Z [%]%$Zz*^ �!$%'�"!-
!%z, ?=�='�"!!%z Z =>*%'�"!!%z ='*"[!ZQ*z
*= {[]{z*^ Q%}%z ']zj%["# �]�<�!* Z<>!!%W 
Q"Q*�<" [ �%q["*'> q=?=]�!!{ ?�" ?!�[<%-
!ZW [17].


"*%'Z!" ["�%}]{z*^Q{ [ ?���Z `["]"!" 
�%q_%�*=!!{ q=?=]^!%W ��='�ZW Z <%�>*^ Q]>-
_>[=*" !=$Z#!"< $Z=_!%Q*"j!"< '�"*��Z�< Z!-
J�'�Z#!%-q=?=]^!%_% ?�%��Q> [ $Z*�# �=!!^%_% 
[Z'>, `[%�"` != ?%q=]Z'=�!{!> ?!�[<%!Zz [15]. 
��%[Z$!� <ZQ�� Q���$ ?�%q=?=]^!"` �"*%'Z!Z[ 
!=]��"*^ IL-1, {'"# ?�%$>'>�*^Q{ <='�%J=-
_=<", <�!�%z <Z�%z — JZ}�%}]=Q*=<", $�!-
$�"*!"<" ']Z*"!=<", �!$%*�]Z�< Z Q*"<>]z� 
�<Z_�=�Zz ?%]Z<%�J!%{$��!"` ]�#'%�"*Z[ Zq 
'ZQ*'%[%_% <%q'> [4].

��q>]^*=*" $%Q]Z$��!^ ?%'=q=]", �% [ $Z-
*�# �=!!^%_% [Z'> q ?!�[<%!Z�z [ Q"�%[=*�Z '�%-
[Z q!=j!% ?Z$["�>[=[Q{ �Z[�!^ IL-1, {'"# $%Q{-
_=[ q!=j�!!{ 28,3±0,74 ?_/<], �% > 2,2 �=q= ?�-

��["�>[=]% ?%'=q!"' q$%�%["` $Z*�#, (�<0,05) 
(�"Q. 1).

�%Q]Z$��!!{ �Z[!{ IL-1 > ?]=q<Z '�%[Z ?=-
�Z�!*Z[ Zq �Zq!"< Q*>?�!�< *{�'%Q*Z ?!�[<%!ZW 
?%'=q=]%, �% $%Q]Z$�>[=!"# ?%'=q!"' ?Z$["-
�>[=[Q{ ?=�=]�]^!% q *{�'ZQ*z q=`[%�z[=!!{. 
�Q*=!%[]�!%, �% [ ?=�Z�!*Z[ Zq Q���$!^%*{�-
'"< Q*>?�!�< ?!�[<%!ZW �Z[�!^ IL-1 Q*=!%["[ 
28,35±0,641 ?_/<], = [ ?=�Z�!*Z[ Zq *{�'"< ?�-
��}Z_%< — 32,87±0,472 ?_/<] (�"Q. 1), �% <%�� 
Q>?�%[%$�>[=*"Q{ >Q']=$!�!!{<" q }%'> Z!-
�"` %�_=!Z[. �=', ']Z*"!=<"-<Z��!{<" $ZW
IL-1 � _�?=*%�"*", 'ZQ*'%[Z ']Z*"!", <Z%�"*", 
Q"!%[Z%�"*", ]Z<J%�"*", !�#�%�"*" [5]. IL-1 
q$=*!"# ["']"'=*" �'q%�"*%q ]Zq%Q%<=]^!"` 
J��<�!*Z[ Z [Z]^!"` �=$"'=]Z[ J=_%�"*=<"; 
Q*"<>]z� $�_�=!>]{�Zz *>j!"` ']Z*"! Zq ["-
[Z]^!�!!{< <�$Z=*%�Z[ q=?=]�!!{, ='*"[>� ?�%-
$>'�Zz ?�%Q*=�"']Z!> *= Q*"<>]z� >*[%��!!{ 
_�?=*%�"*=<" }Z]'Z[ _%Q*�%W J=q", > ��q>]^*=*Z 
j%_% ["{[]{� ?�%q=?=]^!> # ?Z�%_�!!> $Zz [4].

�Z$["��!!{ �Z[!{ IL-1 <%�� Z!$>'>[=*" 
Q"!*�q Z!�"` «?�%q=?=]^!"`» �"*%'Z!Z[, q%-
'��<= IL-6. �!=]Zq>zj" �Z[�!^ IL-6 > Q"�%[=*�Z 
'�%[Z $Z*�# �=!!^%_% [Z'> q ?!�[<%!Z�z, [Q*=-
!%[]�!% #%_% ?Z$["��!!{ ?%�Z[!{!% q ?%'=q!"-
'%<, `=�='*��!"< $]{ q$%�%["` $Z*�# (�"Q. 2). 
�Z q}Z]^��!!{< Q*>?�!{ *{�'%Q*Z q=`[%�z[=!-
!{ �Z[�!^ IL-6 > Q"�%[=*�Z '�%[Z $Z*�# ?Z$["�>-
[=[Q{ q <='Q"<=]^!"<" ?%'=q!"'=<" ?�" *{�-
'%<> Q*>?�!Z ?!�[<%!ZW 24,9±0,981 ?_/<], �% [ 
10,3 �=q= ?���["�>[=]% [Z$?%[Z$!"# ?%'=q!"' 
q$%�%["` $Z*�# (�"Q. 2).

�Z$["��!"# �Z[�!^ IL-6, �% ["�%}]{�*^-
Q{ ]�#'%�"*=<", Z!$>'>� q=?=]^!> ��='�Zz
[ %�_=!Zq<Z, {'= !=#}Z]^�� ["�=��!= [ $Z*�#

* — Q*=*"Q*"j!% $%Q*%[Z�!= �Zq!"�{ ?%�Z[!{!% q ?%'=q!"'=<" 
q$%�%["` $Z*�#, �<0,05.
��	. 1. ����� IL-1 � �	���� ����� ����
, ������ �� ����-
!������	
�� ���������, ��	���� ��� ������� �������� 
������������

* - Q*=*"Q*"j!% $%Q*%[Z�!= �Zq!"�{ ?%�Z[!{!% q ?%'=q!"'=<" 
q$%�%["` $Z*�#, �<0,05.
��	. 2. ����� IL-6 � �	���� ����� ����
, ������ �� ����-
!������	
�� ���������, ��	���� ��� ������� �������� 
������������
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q *{�'%z ?!�[<%!Z�z. �%Q]Z$�>[=!"# Z!*�-
�]�#'Z! Q*"<>]z� $"J���!�Zz[=!!{ T-]Z<J%-
�"*Z[ > ?�%q=?=]^!Z Th-]Z<J%�"*" Z ?�"_!Zj>� 
$"J���!�Zz[=!!{ [ ?�%*"q=?=]^!Z ��_>]{*%�!Z 
�-]Z<J%�"*". �=[${'" ?�%q=?=]^!"< []=Q*"-
[%Q*{< IL-6 q=?>Q'=� Q"!*�q }Z]'Z[ _%Q*�%W J=q" 
[ ?�jZ!�Z [20].

�Z]'" _%Q*�%W J=q" q=?=]�!!{ `=�='*��"q>-
z*^Q{ !�Q?��"JZj!ZQ*z Q*%Q%[!% ?���%?�"-
j"!" q=?=]�!!{, =]� ?�" �^%<> $�<%!Q*�>z*^ 
["Q%'> j>*]"[ZQ*^ '%!��!*�=�Z# > '�%[Z *= <=-
Q"[!ZQ*^ Z!J�'�Z#!%_% ?�%��Q>, �% ["q!=j=� 
W`!z $Z=_!%Q*"j!> *= ?�%_!%Q*"j!> �Z!!ZQ*^ 
[12]. �$!"< Zq !=#}Z]^� ["[j�!"` _%Q*�%J=q%-
["` }Z]'Z[ � ���, ["q!=j�!!{ {'%_% �"�%'% ["-
'%�"Q*%[>z*^ > ']Z!Zj!Z# ?�='*"�Z. 
� ?%[’{q=-
!% q $%Q*>?!ZQ*z #%_% ["q!=j�!!{, > *%<> j"Q]Z 
'Z]^'ZQ!"< Q?%Q%}%<, ?�='*"j!% [ }>$^-{'%<> 
]Z'>[=]^!%<> q=']=$Z.

�Z$ j=Q =!=]Zq> %*�"<=!"` ��q>] *̂=*Z[ ["{[-
]�!%, �% ?�" ?!�[<%!ZW [ '�%[Z $Z*�# ?Z$["�>-
[=[Q{ �Z[�!^ ���, {'"# q=]��=[ [Z$ *{�'%Q*Z 
q=`[%�z[=!!{ (�"Q. 3). �=', [Q*=!%[]�!%, �% 
> `[%�"` $Z*�# Zq Q���$!^%*{�'"< ?���}Z_%< 
?!�[<%!ZW [<ZQ* ��� [ ?]=q<Z '�%[Z Q*=!%["[ 
34,6±2,73 <_/], �% [ 10,6 �=q= ?���["�>[=]% ?%-
'=q!"' q$%�%["` $Z*�#, = [ _�>?Z ?=�Z�!*Z[ Zq *{�-
'"< Q*>?�!�< ?!�[<%!ZW ��# ?%'=q!"' Q*=!%["[ 
35,7±2,17 <_/], �% [ 11 �=qZ[ ?���["�>[=]% ?%-
'=q!"' _�>?" ?%�Z[!{!!{, (�<0,05) (�"Q. 3.1).

�Q*=!%[]�!"# J='* � [=�]"["< $Z=_!%Q*"j-
!"< =Q?�'*%< ["'%�"Q*=!!{ ��� ?�" ?!�[-
<%!ZW, %Q'Z]^'" }Z]%' _%Q*�%W J=q" q=?=]�!!{ 
q’{[]{�*^Q{ [ '�%[Z [ q!=j!"` '%!��!*�=�Z{` 
!=}=_=*% �=!Z�� $% ?%{[" =!*"*Z]. �Z]^�� *%_%, 

'�"*"j!% q!=j>�"< � Z q<Z!= [<ZQ*> [ '�%[Z ��� 
?�" Q*"`=!!Z q=?=]^!%_% ?�%��Q>, '%]" '%!��!-
*�=�Z{ #%_% q!=j>�� q<�!�>�*^Q{ ?�%*{_%<
4–9 _%$ [13].

�Z$["��!!{ '%!��!*�=�ZW ��� [ '�%[Z <%�� 
Q>?�%[%$�>[=*"Q{ #%_% =$Q%�}�Z�z != ?%[��`-
!Z ��"*�%�"*Z[, > ��q>]^*=*Z j%_% q!"�>�*^Q{ 
W`!Z# q=�{$ *= [Z$�*%[`>[=!!{ %$"! [Z$ %$!%_%. 
�='Z q<Z!" [ %�_=!Zq<Z `[%�%_% ?�"q[%${*^ $% 
>*[%��!!{ «<%!�*!"` Q*%[?j"'Z[» Z �["$'%_% 
%QZ$=!!{ ��"*�%�"*Z[. �'�Z< *%_%, != �["$'ZQ*^ 
%QZ$=!!{ ��"*�%�"*Z[ <%�� [?]"[=*" # Z!�"# 
_%Q*�%J=q!"# }Z]%' — JZ}�"!%_�!.

��%*� ��q>]^*=*" $%Q]Z$��!^ ?%'=q=]" q!"-
��!!{ �Z[!{ JZ}�"!%_�!> [ ?]=q<Z '�%[Z [ <Z�> 
�%q["*'> *{�'%Q*Z q=`[%�z[=!!{ (�"Q. 4).

�!"��!!{ '%!��!*�=�ZW JZ}�"!%_�!> [ 
?]=q<Z '�%[Z <%�� Q[Z$j"*" ?�% ?%�>��!!{
?�%*�W!Q"!*�q>zj%W J>!'�ZW ?�jZ!'", %Q'Z]^'" 
Q=<� [ �^%<> %�_=!Z Q"!*�q>�*^Q{ JZ}�"!%_�!.

�*��, > <Z�> *{�'%Q*Z ?���}Z_> ?%q=]Z'=�!{-
!%W ?!�[<%!ZW Q?%Q*��Z_=�*^Q{ ["�=��!� q}Z]^-
��!!{ �Z[!{ ��� [ ?]=q<Z '�%[Z, �% Q[Z$j"*^ 
?�% �%q["*%' q=?=]^!%_% ?�%��Q> [ %�_=!Zq<Z. 
��%*� ?�" �^%<> [ ?]=q<Z '�%[Z q!"�>�*^Q{ 
'%!��!*�=�Z{ Z!�%_% _%Q*�%J=q!%_% }Z]'= — 
JZ}�"!%_�!>. �<%[Z�!%, q}>$!"', �% ["']"'=� 
?!�[<%!Zz [ $Z*�# �=!!^%_% [Z'>, [ %�_=!Zq<Z 
Q*"<>]z� �%q["*%' Q']=$!"` '=Q'=$!"` q=-
?=]^!"` *= Z<>!!"` ��='�Z#, {'Z ?�"q[%${*^ $% 
?%Q*>?%["` ?=*%]%_Zj!"` ?�%{[Z[, �% ?%Q"]z-
z*^Q{ ?�" *{�j%<> ?���}Z_> q=`[%�z[=!!{ [12].

Z '=Q'=$!Z ��='�ZW <%�>*^ ?�%{[]{*"Q{ *=': 
IL-1 Q*"<>]z� ["�%}]�!!{ IL-6, = %Q*=!!Z# 
J>!'�Z%!>� {' ��_>]{*%� �Zq!%<=!Z*!"` «!%�-
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* - Q*=*"Q*"j!% $%Q*%[Z�!= �Zq!"�{ ?%�Z[!{!% q ?%'=q!"'=<" 
q$%�%["` $Z*�#, �<0,05.
��	. 3. ����� ;-���������!� 6�	�� � �	���� ����� ����
, 
������ �� ����!������	
�� ���������, ��	���� ��� ���-
���� �������� ������������

* - Q*=*"Q*"j!% $%Q*%[Z�!= �Zq!"�{ ?%�Z[!{!% q ?%'=q!"'=<" 
q$%�%["` $Z*�#, �<0,05.
��	. 4. 5����������� $�6����!��� � �	���� ����� ����
, 
������ �� ����!������	
�� ���������, ��	���� ��� ���-
���� �������� ������������



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   Modern pediatrics. Ukraine  2(122)/202236

<=]^!"`» Z ?=*%]%_Zj!"` }Z%]%_Zj!"` ?�%��QZ[, 
?%[’{q=!"` Zq ]%'=]^!"< Z Q"Q*�<!"< q=?=]�!-
!{<, Zq <�*=}%]Zq<%<. ��%$>'�Z{ �"*%'Z!Z[
� Q*=�*%["< <%<�!*%< q=?>Q'> Q"!*�q> ���
> [Z$?%[Z$^ != q=?=]^!"# ?�%��Q. ��%*� ?�" 
�^%<> <%�� ?%�>�>[=*"Q{ J>!'�Z%!>[=!!{ 
?�jZ!'", %Q'Z]^'" q!"�>�*^Q{ '%!��!*�=�Z{ JZ-
}�"!%_�!> [ Q"�%[=*�Z '�%[Z. �%} ?���[Z�"*" 
�� ?�%?>��!!{, ["q!=j�!% �!q"<=*"j!> ='*"[-
!ZQ*^ �
� Z ���.

�!=]Zq ��q>]^*=*Z[ $%Q]Z$��!^ ?%'=q=[ ?Z$-
["��!!{ J��<�!*=*"[!%W ='*"[!%Q*Z �
�
[ '�%[Z ?=�Z�!*Z[ Zq ?!�[<%!Z�z [ <Z�> �%q["*-
'> *{�'%Q*Z q=`[%�z[=!!{. �=', > ?=�Z�!*Z[
Zq *{�'"< Q*>?�!�< ?!�[<%!ZW ��# ?%'=q!"' 
}>[ !=#["�"< Z Q*=!%["[ 28,04±1,65 �$/], 
�% > 3,2 �=q= ?���["�>[=]% ?%'=q!"'" _�>-
?" q$%�%["` $Z*�# — 8,84±0,575 �$/] (�<0,05) 
(*=}].). ��" �^%<> ?���[=�=]" ?%<Z�!= *= Q�-
��$!{ ='*"[!ZQ*^ q=?=]^!%_% ?�%��Q>. � ?=�Z-
�!*Z[ Zq Q���$!Z< Q*>?�!�< *{�'%Q*Z ?!�[<%!ZW 
='*"[!ZQ*^ �
� [ Q"�%[=*�Z '�%[Z Q*=!%["]=
24,7±1,93 �$/], �% > 2,8 �=q= ?���["�>[=]% ?%-
'=q!"' q$%�%["` $Z*�#, (�<0,05) (�"Q. 5=).

�%$Z}!= *�!$�!�Z{ ["q!=j=]=Q{ q }%'> ='-
*"[!%Q*Z ACT: WW ?Z$["��!!{ ["{[]�!% [ $Z*�# 
�=!!^%_% [Z'>, `[%�"` != ?!�[<%!Zz, > <Z�> 
q�%Q*=!!{ *{�'%Q*Z q=`[%�z[=!!{ (*=}].). 
�Q*=!%[]�!%, �% ?�" c���$!^%*{�'Z# ?!�[<%-
!ZW ?%'=q!"' ��� Q*=!%["[ 40,48±2,21 �$/], 
?�" *{�'Z# — 48,9±3,13 �$/], �% > 2,2 �=q= *=
> 2,7 �=q= ?���["�>[=]% ?%'=q!"' q$%�%["` $Z-
*�# — 18,45±1,72 (�<0,05) (�"Q. 5}).

�'�Z< ["q!=j�!!{ ='*"[!%Q*Z =<Z!%*�=!Q-
J��=q, $]{ $Z=_!%Q*"'" <=� q!=j�!!{ ?%'=q!"-
'= Q?Z[[Z$!%��!!{ ���/�
� — '%�JZ�Z�!*= $� 
�Z*ZQ=. �Z$%<% [6], �% q!"��!!{ '%�JZ�Z�!*= $� 
�Z*ZQ= ?Z$*[��$�>� «?�jZ!'%["#» _�!�q"Q _Z?��-
J��<�!*�<ZW, = ?Z$["��!!{ Q[Z$j"*^ q$�}Z]^�%-
_% ?�% «!� ?�jZ!'%[�» ?%`%$��!!{ �^%_% {["�=. 
�%q�=`>!%' '%�JZ�Z�!*= $� �Z*ZQ= ?%'=q=[, �% 
?�" Q���$!^%<> *= *{�'%<> ?���}Z_> ?!�[<%!ZW 
��# ?%'=q!"' q!"�>[=[Q{ ?%�Z[!{!% q ?%'=q!"-
'%< q$%�%["` $Z*�#, �% ['=q>� != ?�jZ!'%["# 
_�!�q"Q ?Z$["��!!{ �
� *= ��� [ ?]=q<Z '�%[Z.

�<%[Z�!%, ?�" _Z?��?�%$>'�ZW �"*%'Z!Z[ <%�-
]"[� ?%�'%$��!!{ ?�jZ!'". ��]"'= 'Z]^'ZQ*^ 
�"*%'Z!Z[ >*[%�z�*^Q{ [ ?�jZ!�Z q= $ZW �Zq!"` 
Q*"<>]-��='�Z# [1]. �!*��J��%! � (IFN-�) ?�%-
$>'>�*^Q{ _�?=*%�"*=<" ?�" [Z�>Q!Z# Z!J�'�ZW. 
�='*%� !�'�%q> ?>`]"! (TNF-�) Q"!*�q>�*^-
Q{ ']Z*"!=<" �>?J��= ?Z$ $Z�z �Z]%_% �{$> 
_�?=*%*�%?!"` ?%�'%$�>zj"` =_�!*Z[ [21]. 
��%q=?=]^!Z �"*%'Z!" TNF-�, IL-1 *= IL-6 

Q�'��*>z*^Q{ ']Z*"!=<" �>?J��= ?Z$ j=Q Z!-
J�'�Z#!%-q=?=]^!"` ?�%��QZ[ [ %�_=!Zq<Z [11].

Z �J�'*" Q?�{��!Z Zq Q"!*�q%< }Z]'Z[ _%Q*�%W 
J=q", q%'��<= ���, Z ?Z$["��!!{< =$_�qZW Q"!>-
Q%W$Z[.

�*��, �"*%'Z!", {'Z �"�'>]zz*^ > Q"Q*�<!%-
<> '�%[%*%�Z `[%�"` Zq ?!�[<%!Z�z =}% ?�%$>-
'>z*^Q{ ]%'=]^!% [ ?�jZ!�Z, <%�>*^ [Z$Z_�=[=*" 
[=�]"[> �%]^ > ?%�'%$��!!Z ']Z*"! ?�jZ!'". 
�%} ?���[Z�"*" �� ?�"?>��!!{ ["q!=j�!% '%-
��]{�Z#!"# q[’{q%' <Z� ?%'=q!"'=<" ='*"[-
!%Q*Z Z!J�'�Z#!%-q=?=]^!%_% ?�%��Q> *= ?%'=q-
!"'=<" Q"!$�%<> �"*%]Zq> [ $Z*�#, `[%�"` != 
?%q=]Z'=�!{!> ?!�[<%!Zz.

� ��q>]^*=*Z $%Q]Z$��!^ ["{[]�!% [q=�-
<%q[’{q%' <Z� ?%'=q!"'=<" ='*"[!%Q*Z Z!J�'-
�Z#!%-q=?=]^!%_% ?�%��Q> — IL-1, IL-6 Z ��� 
*= ?%'=q!"'=<" Q"!$�%<> �"*%]Zq> — �
�
Z ��� > '�%[Z. �=', �%q�=`>[=[�" '%�JZ�Z�!* 
'%��]{�ZW �Z�Q%!=, [Q*=!%[]�!% ?%q"*"[!"# 
'%��]{�Z#!"# [q=�<%q[’{q%' <Z� �Z[!�< IL-1 
*= ='*"[!ZQ*z �
� *= ���, ?�"j%<> '%�JZ-
�Z�!* '%��]{�ZW ["�"# $]{ ?%'=q!"'= ��� — 

* – Q*=*"Q*"j!% $%Q*%[Z�!= �Zq!"�{ ?%�Z[!{!% q ?%'=q!"'=<" 
q$%�%["` $Z*�#, �<0,05
��	. 5. X�/ (�) � X;/ (6) � �	���� ����� ����
, ������ �� 
���������, ��	���� ��� ������� �������� ������������
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rxy=(+0,111) ?%�Z[!{!% q �
� — rxy=(+0,047), 
(�<0,05). �%�JZ�Z�!* '%��]{�ZW IL-1 *= ='*"[-
!ZQ*z _=<<=-_]>*=<Z]*�=!QJ��=q" (\\�) Q*=!%-
["[ rxy=(+0,054) (*=}].).

�<%[Z�!%, q= ><%[ ?Z$["��!!{ IL-1 [ �"�'>-
]{�Z#!Z# '�%[Z [ ?�jZ!�Z [Z$}>[=z*^Q{ $�Q*�>'-
*"[!Z ?�%��Q", �% Z ?�%{[]{�*^Q{ ["`%$%< �
�, 
��� *= \\� > '�%[’{!� �>Q]% [ ��q>]^*=*Z �"*%]Z-
q> ']Z*"! ?�jZ!'". �%$% IL-6, *% <Z� �"< ?%'=q-
!"'%< Z ?%'=q!"'=<" �!q"<=*"j!%W ='*"[!%Q*Z 
�
�, ��� Q?%Q*��Z_=�*^Q{ ["Q%'"# Q*>?Z!^ !�-
_=*"[!%_% '%��]{�Z#!%_% [q=�<%q[’{q'>, %Q'Z]^-
'" '%�JZ�Z�!* '%��]{�ZW <Z� IL-6 Z �
� �Z[!"# 
rxy=(-0,262), IL-6 Z ��� �Z[!"# rxy=(-0,324)
*= IL-6 Z \\� �Z[!"# rxy=(-0,068) (*=}].). �]Z$ 
q=>[=�"*", �% Q*>?Z!^ [q=�<%q[’{q'> <Z� IL-6 
Z ��� ["�"#, !Z� IL-6 Z �
� (�<0,05). �Z]^� 
["�=��!"# '%��]{�Z#!"# q[’{q%' <Z� �"*%'Z!=-
<" *= ��� <%�� }>*" ?%[’{q=!"# q *"<, �% $%-
Q]Z$�>[=!"# �!q"< ]%'=]Zq>�*^Q{ !� *Z]^'" [ 
?�jZ!�Z, =]� # !={[!"# > [�]"'"` 'Z]^'%Q*{` > 
<’{q%[Z# *'=!"!Z <Z%'=�$= [6]. 	�_=*"[!"# '%��-
]{�Z#!"# [q=�<%q[’{q%' <Z� IL-6 *= ='*"[!ZQ*z 
?�jZ!'%["` �!q"<Z[ > '�%[Z Q[Z$j"*^ ?�% *�, �% 
q}Z]^��!!{ �Z[!{ IL-6 > '�%[Z Q>?�%[%$�>�*^Q{ 
q!"��!!{< ='*"[!%Q*Z �
� *= ���. 
� <%�� 
['=q>[=*" != $�Q*�>'*"[!Z ?�%��Q" [ ?�jZ!�Z, 
%Q'Z]^'" IL-6, Q?�"j"!{zj" q=?>Q' %Q���$'%[%W 
q=?=]^!%W ��='�ZW Z !='%?"j�!!{ > [%_!"�Z ��-
='*"[!"` }Z]'Z[, ?�"Q'%�z� ?�%��Q '%=_>]{�ZW 
'�%[Z [20]. IL-6 ["']"'=� q=_%Q*��!!{ `�%!Zj-
!"` q=`[%�z[=!^ Z ?���[%$"*^ _%Q*�Z `[%�%-
}" [ `�%!Zj!> J%�<>, �% <%�� Q?%Q*��Z_=*"Q{
# > ["?=$'> ?�jZ!'". �'�Z< *%_%, ��# �"*%'Z! *=-
'%� � %Q!%[!"< Z!$>'*%�%< ���.

�!=]Zq ��q>]^*=*Z[ [q=�<%q[’{q'> <Z� ��� 
*= ?%'=q!"'=<" Q"!$�%<> �"*%]Zq> ?%'=q=[ !=-
{[!ZQ*^ !�_=*"[!%_% '%��]{�Z#!%_% [q=�<%q[’{q-
'>. �=', '%�JZ�Z�!* '%��]{�ZW <Z� [<ZQ*%< ��� 
*= ='*"[!ZQ*z �
� [ '�%[Z �Z[!"# rxy=(-0,281), 
= '%�JZ�Z�!* '%��]{�ZW <Z� [<ZQ*%< ��� *= ='-
*"[!ZQ*z ��� *= \\� [ '�%[Z �Z[!"# rxy=(-0,281) 
*= rxy=(-0,124) [Z$?%[Z$!% (*=}].). �Q*=!%[]�!"# 
J='* ['=q>� != *�, �% ?Z$["��!!{ ��� [ '�%[Z 

`[%�"` Zq ?!�[<%!Z�z <%�� ['=q>[=*" != ?�[!Z 
$�Q*�>'*"[!Z q<Z!" [ ?�jZ!�Z.

�*��, > ?�%��QZ �%q["*'> ?%q=]Z'=�!{!%W 
?!�[<%!ZW Q"!*�q ?�%q=?=]^!"` �"*%'Z!Z[ ]�-
�"*^ [ %Q!%[Z $ZW }='*��Z=]^!"` *%'Q"!Z[, = 
']Z*"!" �>?J��=, {'Z ?�%$>'>z*^ ?�%q=?=]^!Z 
�"*%'Z!", [Z$Z_�=z*^ [=�]"[> �%]^ > �%q["*'> 
?%�'%$��!!{ ?�jZ!'". �%�!= %?"Q=*" *='"# 
<�`=!Zq< ?%�'%$��!!{ ?�jZ!'" q= ><%[ �%q["*-
'> ?!�[<%!ZW [ $Z*�# �=!!^%_% [Z'>: !=$`%$��!-
!{ �!$%*%'Q"!> j���q ?%�*=]^!> [�!> ?Z$["�>� 
#%_% '%!��!*�=�Zz [ ?�jZ!�Z, ?ZQ]{ j%_% [Z$}>-
[=�*^Q{ ='*"[=�Z{ ']Z*"! �>?J��= Z ["[Z]^!�!-
!{ !"<" `�<%=*�='*=!*Z[, [']zj=zj" ?�%q=-
?=]^!Z IL-1 Z IL-6. �=]Z !=$`%${*^ ='*"[%[=!Z 
!�#*�%JZ]" q ����?*%�=<" <%]�'>] =$_�qZW, {'Z 
?�"]"?=z*^ $% Q"!>Q%W$=]^!"` �!$%*�]Z=]^-
!"` ']Z*"!. �%]�'>]" =$_�qZW Q?�"{z*^ <Z_�=�ZW 
]�#'%�"*Z[ > ?=��!`Z<> ?�jZ!'". �'*"[%[=!"<" 
!�#*�%JZ]=<" ?�%$>'>z*^Q{ [Z]^!%�=$"'=]^!Z 
J%�<" '"Q!z, {'Z ["']"'=z*^ ?%�'%$��!!{ 
?�jZ!'" [11].

)�*�����
��Z!'= �Z[!{ <=�'��Z[ q=?=]�!!{ [ Q"�%[=*-

�Z '�%[Z $Z*�# �=!!^%_% [Z'> q ?%q=_%Q?Z*=]^!%z 
?!�[<%!Z�z ?%'=q=]=, �% ?���}Z_ q=`[%�z[=!-
!{ Q>?�%[%$�>�*^Q{ �%q["*'%< Z!J�'�Z#!%-
q=?=]^!%_% ?�%��Q>, {'"# ?�%{[]{�*^Q{
?Z$["��!!{< > '�%[Z �Z[!{ ?�%q=?=]^!"` �"-
*%'Z!Z[ — IL-1, IL-6 Z '%!��!*�=�ZW _%Q*�%J=q-
!%_% ?�%*�W!> — ���. ��" *{�j%<> ?���}Z_> 
q=`[%�z[=!!{ �Z[!Z �"*%'Z!Z[ Z ��� ?Z$["�>-
z*^Q{ }Z]^�%z <Z�%z.

�!"��!!{ '%!��!*�=�ZW JZ}�"!%_�!> [ Q"�%-
[=*�Z '�%[Z ['=q>� != ?%�>��!!{ }Z]%'Q"!*�q>-
zj%W J>!'�ZW q= �=`>!%' ?%�'%$��!!{ ?�jZ!'", 
{'� ?Z$*[��$�>�*^Q{ _Z?��J��<�!*�<Z�z �
�, 
��� Z \\�. �%�>��!!{ J>!'�ZW ?�jZ!'" q><%[-
]�!% {' <ZQ��["<", *=' Z q=_=]^!"<" Z!J�'-
�Z#!%-q=?=]^!"<" ��='�Z{<" %�_=!Zq<> $Z*�#
�=!!^%_% [Z'> ?�" ?%q=]Z'=�!{!Z# ?!�[<%!ZW, 
?�% �% Q[Z$j"*^ '%��]{�Z#!"# [q=�<%q[’{-
q%' <Z� ?%'=q!"'=<" ='*"[!%Q*Z Z!J�'�Z#!%-

����:��� �,� (��/3) �'� (��/3) ��� (��/3)

'L-1 (��/��) +0,047 +0,111 +0,054

'L-6 (��/��) -0,262 -0,324 -0,068

C-��	������� ����� (��/�) -0,281 -0,288 -0,124

�������
�:�A��:�’/:�� �
2 ����:������ ���������
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q=?=]^!%_% ?�%��Q> *= ?%'=q!"'=<" Q"!$�%<> 
�"*%]Zq>.

�%Q]Z$��!!{ `=�='*��> $"Q}=]=!Q> <�*=-
}%]Zj!"` q<Z! > ?�jZ!�Z # ']Z*"!!"< }=�’��%< 
q=`"Q*> ]�_�!^ > $Z*�# �=!!^%_% [Z'>, `[%�"` != 

?%q=]Z'=�!{!> ?!�[<%!Zz, <%�� }>*" $%$=*'%-
["< '�"*��Z�< $Z=_!%Q*"'" _�?=*%��]z]{�!"` 
?%�'%$��!^.
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�������	 
 �����
�	� ������	��� ����� �������	� �����������	� ���’��, �� � ������ 
 ��������� ������
���� �������� � ��	���� �� �������� �����.
���� — �	
��
	�	 ������!�� ������
���� ����	 Staphylococcus aureus �� �	���	 Malassezia � "���	" �� �����
�	� ������	�.
��������� �� ������. #�� �	
��
���� ������
���� ����	 Staphylococcus aureus 83 "���	� �� �����
�	� ������	� �� 70 
�����	� ����� ��������� ��!�� ��
��� 
����	. $����� ������
���� Malassezia � 
��
��" �	
��
��� 
� ��������� ��������
��� ���������� �������.
��!"�#����. % "���	" �� �����
�	� ������	� ������� ����� ��!������� 
�!���� ������
����� Staphylococcus aureus, ��� � 
�����	" ����� (&'=3,974 (1,861–8,486)). 
SCORAD ��� ��!������� �	�	� � ��!��� Staphylococcus aureus (p<0,05). % �������� ��!��� Staphylococcus aureus ���	 ���	 !����	�	 �� ���	 ����� ��	����!��

�"��������� (�<0,05). Malassezia restricta �� Malassezia globosa �	������ � 11 ���������, "���	" �� �����
�	� ������	�, � 10 
�����	" �����. ���	����� Malassezia 

� �	���	 
������� ��� !���� �� ������!�� �����
���� ������	��.
��$%�&'�. &!���������, �� ������
���� ����	 Staphylococcus aureus 
��
�� ��������� � �����, "���	" �� �����
�	� ������	� ��������� 
� 
�����	�	.
&	�	 Malassezia ���	���� �� ����� �� ��������� 
 �����
�	� ������	���, ��� � � 
�����	", ��� !������������� �	��� ���� ��
�	�	!� 
������ ��� ������!�� "�����	.
#�!�������� �	������ ���������� �� ��	��	��� *���!��!���� ����������. �������� ��!�������� �"������ +������	� ��	
�	� ��������� 
�
��
���� � ������ �!�����	.
-� ���������� ��!������� ���	���� ��/�������� 
���� �������, �����.
2���� 
������ ��� ���!����!�� ���/����� ������!��.
��()�&� $��&�: Staphylococcus aureus, Malassezia, �����
�	� ������	�, ���	.

The significance of Staphylococcus aureus skin colonization and the yeast Malassezia
in children for the development of atopic dermatitis
O.V. Mozyrska
O.O. Bogomolets National Medical University, Kyiv, Ukraine

Patients with atopic dermatitis have a disrupted epidermal barrier, which is one of the prerequisites for the colonization of bacteria and fungi on 
the affected skin.
Purpose — to investigate the presence of Staphylococcus aureus and Malassezia species skin colonization in patients with atopic dermatitis.
Materials and methods. Skin swabs were taken in 83 patients with atopic dermatitis and 70 healthy children to determine Staphylococcus 
aureus skin colonization. The level of Malassezia colonization in the samples was determined by polymerase chain reaction.
Results. The affected skin in patients with atopic dermatitis was significantly more often colonized with Staphylococcus aureus than
in healthy children (OR=3.974 (1.861–8.486)). SCORAD was significantly higher in Staphylococcus aureus carriers (p<0.05). In the subgroup 
of Staphylococcus aureus carriers, children were older and the duration of disease was longer (p<0.05). Malassezia restricta and Malassezia 
globosa were found in 11 patients with atopic dermatitis and 10 healthy children. The prevalence of Malassezia by species depended on sex 
and the presence of atopic dermatitis.
Conclusions. Staphylococcus aureus skin colonization is significantly more prevalent in children with atopic dermatitis than in healthy 
people. Malassezia species are common on the skin of both patients with atopic dermatitis and healthy people, but the ratio of species may 
vary depending on the presence of disease.
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 the participating institution. The informed consent of the patient was obtained for conducting the studies.
No conflict of interests was declared by the author.
Key words: Staphylococcus aureus, Malassezia, atopic dermatitis, children.

)*���

�*%?Zj!"# $��<=*"* (��) — �� ̀ �%!Zj!� 
q=`[%�z[=!!{ �'Z�", Q?�"j"!�!� }=-
_=*^<= _�!�*"j!"<", Z<>!!"<" *= �'%-

]%_Zj!"<" J='*%�=<" [9]. �=�Z�!*" q �� <=z*^ 
$"QJ>!'�Zz �'Z�!%_% }=�’��=, �% ?�%{[]{�*^Q{ 
[ ?Z$["��!Z# *�=!Q�?Z$��<=]^!Z# [*�=*Z [%$", 
?Z$["��!!Z �	, q!"��!!Z _Z$�=*=�ZW �%_%[%_% 
�=�> *= q<Z!�!Z# <Z'�%}Z%*Z. �Z'�%}Z%< �'Z�" 
*ZQ!% ?%[’{q=!"# q ?=*%_�!�q%< �� Zq !=$<Z�!"< 
q�%Q*=!!{< q%]%*"Q*%_% Q*=JZ]%'%'= != Z!JZ'%-
[=!"` >�=��!!{`. �Z$["��!= j���q�'Z�!= Q�!-
Q"}Z]Zq=�Z{ <Z'�%}!"<" ?�%$>'*=<" ["']"'=� 

?%�%j!� '%]%, Q*"<>]zzj" Z<>!Z*�* `=q{W!=,
= �� ?�"q[%$"*^ $% Q"<?*%<Z[ �� [10].

�%�>��!!{ [ Q*�>'*>�Z �?Z$��<=]^!%_% 
}=�’��= � %$!"< Zq J='*%�Z[, �% Q?�"j"!{z*^ 
'%]%!Zq=�Zz }='*��Z# Z _�"}'Z[.

�% 90% ?=�Z�!*Z[ q �� '%]%!Zq%[=!Z 
Staphylococcus aureus, ?�"j%<> ?���[=�=!!{ 
Staphylococcus aureus `=�='*��!� Q=<� $]{ �� 
Q���$ Z!�"` �'Z�!"` >�=��!^. �%Q]Z$��!!{
?%'=q=]", �% ?�%_��Q>[=!!{ *= *{�'ZQ*^ �� ?%[’{-
q=!Z qZ q$=*!ZQ*z Staphylococcus aureus ?�%!"'=-
*" j���q �'Z�!"# }=�’��, Q*"<>]zzj" `�%!Zj!� 
q=?=]�!!{ �'Z�" [2]. 
� <%�� }>*" ?%[’{q=!% q 
J='*%�=<" [Z�>]�!*!%Q*Z Staphylococcus aureus 
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*= #%_% q$=*!ZQ*z >`"]{*"Q{ [Z$ �'Z�!%_% Z<>!Z-
*�*> ?=�Z�!*Z[ q ��. �Z}�%!�'*"! Staphylococcus 
aureus <=� %Q%}]"[> Q?%�Z$!�!ZQ*^ $% q=?=]�!!{ 
2-_% *"?> [2,10]. ��Z< *%_%, Staphylococcus aureus 
["�%}]{� �!*��%*%'Q"!" — Q>?��=!*"_�!", �%, 
{' [Z$%<%, ?%�>�>z*^ �'Z�!"# }=�’�� Z ["']"-
'=z*^ q=?=]�!!{ TH2 [2].

��*==!=]Zq 95 %}Q��[=�Z#!"` $%Q]Z$��!^ <�-
*%$Z[, q=Q!%[=!"` != '>]^*>�Z, ?%'=q=[, �% ?%-
�"��!ZQ*^ !%QZ#Q*[= Staphylococcus aureus > ?=-
�Z�!*Z[ q �� Q*=!%["]= 70% != >�=��!Z# �'Z�Z 
?%�Z[!{!% q 39% != �'Z�Z }�q >�=��!^ =}% �'Z�Z > 
'%!*�%]^!Z# _�>?Z q$%�%["` $Z*�# [8]. 	={[!ZQ*^ 
'%]%!Zq=�ZW Staphylococcus aureus > �^%<> <�*=-
=!=]ZqZ ?%[’{q=!= q *{�'ZQ*z �� *= [Z'%< [8].
H.Y. Park *= Q?Z[=[*%�" [4] [Q*=!%["]" [ $%Q]Z-
$��!!Z, ?�%[�$�!%<> [ �%��W, �% ?=�Z�!*" q �� 
q _%Q*�"<" >�=��!!{<" �'Z�" <=z*^ ["�"# 
�Z[�!^ '%]%!Zq=�ZW — 74%, = ̀ [%�Z q ̀ �%!Zj!"< ?�-
��}Z_%< — 38%. �='%� =[*%�" ["{["]", �% �Z[�!^ 
'%]%!Zq=�ZW Staphylococcus aureus q}Z]^�>[=[Q{ 
q [Z'%< ?�" %}%` *"?=` ?���}Z_> ��. � $%Q]Z-
$��!!Z, ?�%[�$�!%<> [ �[��ZW, ["{[]�!% q!=j-
!"# q[’{q%' <Z� ["Q%'"< Q*>?�!�< '%]%!Zq=�ZW 
Staphylococcus aureus != >�=��!Z# *= !�>�=��!Z# 
�'Z�Z # *{�'"< �� [ $%�%Q]"`: q<Z!!"<", ?%[’{-
q=!"<" q *{�'"< �� q= ?%'=q!"'%< SCORAD 
?%!=$ 40, }>]" �Z]^!ZQ*^ Staphylococcus aureus 
(��=5,4; 95% �� 1,85–15,9) Z *�=!Q�?Z$��<=]^-
!= [*�=*= [%$" (��=3,4; 95% �� 1,17–10) [7].
L. Blicharz *= Q?Z[=[*%�" [1] ?%'=q=]", �% �*=<" 
Staphylococcus aureus, {'Z ?�%$>'>z*^ }Z%?]Z['>, 
Z$�!*"JZ'%[=!Z [ 76,3% (29/38) *= 79,1% (34/43) 
q�=q'Z[ Zq ?���$!Z` !%Q%["` `%$Z[ *= >�=��!%W 
�'Z�" [Z$?%[Z$!% (p>0,05) *= [ 48,5% (16/33) 
q�=q'Z[ Zq !�>�=��!%W �'Z�" (�<0,03). �=�Z�!-
*", '%]%!Zq%[=!Z �*=<=<" Staphylococcus aureus, 
�% ?�%$>'>z*^ }Z%?]Z['>, > ?���$!Z` !%Q%["` 
?=q>`=`, ?%'=q=]" Q*=*"Q*"j!% ["�Z Q���$!Z 
q!=j�!!{ q=_=]^!%_% *= %}’�'*"[!%_% SCORAD,
= *='%� !=#}Z]^�"# Q*>?Z!^ >�=��!!{ �'Z�" 
?Z$ j=Q Q?=]=`Z[ q= %Q*=!!Z# �Z' ?%�Z[!{!% q ?=-
�Z�!*=<", '%]%!Zq%[=!"<" �*=<=<", �% !� ?�%-
$>'>z*^ }Z%?]Z['".

� �'Q*�='*=` Malassezia ["{[]�!% 'Z]^'= '%<-
?%!�!*Z[, q$=*!"` q[’{q>[=*" IgE. ��{'Z J='*%�" 
[Z�>]�!*!%Q*Z, {'Z ?�%$>'>z*^Q{ Malassezia spp., 
{' q%'��<= _�"}'%[Z J��<�!*" Z <�*=}%]Z*", 
Q>**�[% Q?�"j"!{z*^ �%q["*%' ��. �Z$ j=Q '%-
]%!Zq=�ZW q$%�%[%W �'Z�" $�Z�$�Z ["�%}]{z*^ 
!"q^'"# �Z[�!^ J%QJ%]Z?=q Z ]Z?=q, =]� [ ?�%��QZ 
q=`[%�z[=!!{ W`!Z# �Z[�!^ Q*=� $>�� ["Q%'"<, 
*='"< j"!%< [Z$Z_�=zj" �%]^ > ?%�'%$��!-
!Z �?Z$��<=]^!%_% }=�’��=. ��Z< *%_%, [ ><%[=` 

in vivo Malassezia ["�%}]{� <�]=!Z! ']Z*"!!%W 
Q*Z!'" Z 'Z]^'= }Z%]%_Zj!% ='*"[!"` Z!$%]Z[, 
!=?�"']=$, Z!$"�>}Z! *= Z!$%]%[3,2-b]'=�}=-
q%], [q=�<%$Zzj" q ]z$Q^'"< =�"]-_Z$�%'=�-
}%! ����?*%�%< (AhR), *='"< j"!%<, q}Z]^�>� 
?%�'%$��!!{ ��, =?%?*%q, ']Z*"!!"# �"']
Z '=!���%_�!�q, Z <%�� Q*"<>]z[=*" {' =$=?*"[-
!"#, *=' Z [�%$��!"# Z<>!Z*�* [3].

��
� $%Q]Z$��!!{ — [Q*=!%["*" !={[!ZQ*^ 
'%]%!Zq=�ZW �'Z�" Staphylococcus aureus *= ["$=-
<" Malassezia [ ?=�Z�!*Z[ q �� *= [q=�<%q[’{q%' 
Zq ']Z!Zj!"<" ?=�=<�*�=<" q=`[%�z[=!!{.

4������"� �� 5����� ��*"��!���`
�% $%Q]Z$��!!{ q=]>j�!% ?=�Z�!*Z[ q �� 

(n=83) [Z'%< [Z$ 6 <ZQ{�Z[ $% 18 �%'Z[ (<�$Z=!= 
6 [3;10]) q =]��_%]%_Zj!%_% [Z$$Z]�!!{ �"W[Q^-
'%W <ZQ^'%W $"*{j%W ']Z!Zj!%W ]Z'=�!Z � 2 *= <�-
$"j!%_% ��!*�> «�]��_%]%_» (%Q!%[!= _�>?=), = 
*='%� 70 $Z*�# [Z'%< [Z$ 12 <ZQ{�Z[ $% 18 �%'Z[ 
(6 [5;9]) }�q =]��_Zj!"` q=`[%�z[=!^ != <%<�!* 
%_]{$> =}% q= $=!"<" =!=<!�q> ('%!*�%]^!= 
_�>?=).

�%Q]Z$��!!{ ["'%!=!% [Z$?%[Z$!% $% ?�"!-
�"?Z[ \�]^QZ!Q^'%W $�']=�=�ZW *= Q`[=]�!% �*"j-
!%z '%<ZQZ�z 	=�Z%!=]^!%_% <�$"j!%_% >!Z[��-
Q"*�*> Z<�!Z �.�. �%_%<%]^�{, >QZ ?=�Z�!*" / 
}=*^'" $Z*�# $=]" Z!J%�<%[=!> q_%$> != >j=Q*^.

�Z=_!%q �� [Q*=!%[]�!% q= '�"*��Z{<" 
�=!ZJZ!= Z �=#'", q= =!=<!�q%< ̀ [%�%_%. �]Z!Zj-
!Z ?=�=<�*�" ?=�Z�!*Z[ [']zj=]" [Z', Q*=*^, [Z' 
?%j=*'> q=`[%�z[=!!{ *= *{�'ZQ*^ ��. �{�-
'ZQ*^ �� %�Z!�!% q= $%?%<%_%z Z!$�'Q> �� 
SCORing (SCORAD). SCORAD <25 ['=q>� != 
]�_'"# ��, SCORAD [Z$ 25 $% 50 — != ?%<Z�-
!"# ��, = SCORAD >50 (Zq <='Q"<=]^!"< Z!-
$�'Q%< 103) — != *{�'"# ��.

_�������"�3���� ��*"��!���` '����
�=q'" qZ �'Z�" }�=]" q= $%?%<%_%z Q*�-

�"]^!%_% [=*!%_% *=<?%!= ?�%*{_%< 5 Q != q_"-
!=]^!Z# (=!*�'>}Z*=]^!= {<'=) ?%[��`!Z �>'"
[ >�=��!Z# $Z]{!�Z �'Z�" (�'Z�= q ��"*�<%z,
?=?>]=<", [�q"'>]=<", �'Q'�Z%�Z�z, ]>��!-
!{<). �=<?%!" q [Z$Z}�=!"< <=*��Z=]%< q=-
!>�z[=]" [ ?�%}Z�'> q *�=!Q?%�*!"< Q���$%-
["��< Amies *= *�=!Q?%�*>[=]" $% ]=}%�=*%�ZW. 
� *=<?%!> �%}"]" ["QZ[" != '�%[’{!"# =_=� *= 
�%[*'%[%-Q%]^%["# =_=�. |=�'" q <=*��Z=]%< 
Z!'>}>[=]" [ *��<%Q*=*Z q= *�<?��=*>�" 37°� 
?�%*{_%< 24 _%$"!. � �=qZ [Z$Q>*!%Q*Z ["$"<"` 
'%]%!Z# Z!'>}=�Zz ?�%$%[�>[=]" �� != 24 _%-
$"!" q= *"` Q=<"` ><%[. � '%]%!Z#, �% ["�%Q-
]", _%*>[=]" <=q'", {'Z J=�}>[=]" q= \�=<%<.
�]{ ?%$=]^�%_% $%Q]Z$��!!{ [Z$}"�=]" '%-
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]%!ZW, �% q= ��q>]^*=*=<" }='*��Z%Q'%?ZW }>]" 
>*[%��!Z \�+ '%'=<". �=]Z �Z '%]%!ZW ?���[Z�{]" 
!= !={[!ZQ*^ '=*=]=q" (q$=*!ZQ*^ �%q��?]z[=*" 
?���'"Q [%$!z, >*[%�zzj" [%$> Z _=q%?%$Z}!"# 
'"Q�!^). �%$=]^�> Z$�!*"JZ'=�Zz '=*=]=q%?%-
q"*"[!"` '%]%!Z# ["'%!>[=]" != }='*��Z%]%-
_Zj!%<> =!=]Zq=*%�Z Vitek2compact. �>}’�'*" 
']=Q"JZ'>[=]" {' !%QZW, {'�% '>]^*>�" }>]" ?%-
q"*"[!"<", *%$Z {' *Z, > '%_% '>]^*>�= ["{["]=-
Q{ !�_=*"[!%z, ']=Q"JZ'>[=]" {' !�!%QZW.

��"�5���7�� "��|}3��� ����|�` '����
��=q'" �'Z�" [Z$}"�=]" q ?���$?]Zjj{ q= ["-

��%?"Q=!%z <�*%$"'%z q ?%$=]^�"< q=<%�%-
�>[=!!{< *= q}��Z_=!!{< q= *�<?��=*>�" -20ºC. 
�	� $]{ _�!%*"?>[=!!{ ["$Z]{]" qZ q�=q'Z[ q= 
$%?%<%_%z �	� NeoPrep 100 (Neogen, �'�=W-
!=) [Z$?%[Z$!% $% ?�%*%'%]> ["�%}!"'=. �%!-
��!*�=�Zz q=_=]^!%W �	� ["q!=j=]" q= $%?%-
<%_%z Q?�'*�%J%*%<�*�= NanoDrop ND1000 
(NanoDrop Technologies Inc., ���). ��='�ZW 
=<?]ZJZ'=�ZW ?�%[%$"]" q= $%?%<%_%z Q"Q*�-
<" ?%]Z<��=q!%W ]=!�z_%[%W ��='�ZW (�
�) 
7500 Fast Real-time PCR («Applied Biosystems», 
���). �Z[�!^ '%]%!Zq=�ZW Malassezia > q�=q'=` 
�'Z�" ["q!=j=]" q= $%?%<%_%z �
�-=!=]Zq> [ 
��=]^!%<> j=QZ q ["'%�"Q*=!!{< ?�=#<��Z[, {' 
%?"Q=!% Sugita *= Q?Z[=[*%�=<" [6] (*=}].).

�����*������ ���"�7
�Q'Z]^'" �%q?%$Z] }Z]^�%Q*Z `=�='*��"Q*"' 

["}Z�'" [Z$�Zq!{[Q{ [Z$ \=>QQ%[%_% (!%�<=]^-
!%_%) �%q?%$Z]>, Q*=*"Q*"j!= ["}Z�'= }>]= !�-
%$!%�Z$!%z, *%<> ["'%�"Q*%[>[=]" !�?=�=-
<�*�"j!Z Q*=*"Q*"j!Z <�*%$". �Z]^'ZQ!Z $=!Z 
$]{ '%�!%W q _�>? $%Q]Z$��!!{ }>]" ?��$Q*=[-
]�!Z {' <�$Z=!= — Me [Q�; QIII], '=*�_%�Z=]^!Z
($"`%*%<Zj!Z {'ZQ!Z) q<Z!!Z — {' j=Q*%*= '%�!%-
_% qZ q!=j�!^ (n) Z [Z$Q%*%' (%) > _�>?Z. �Z$!%-

��!!{ �=!QZ[ (��) ["q!=j=]" $]{ ["{[]�!!{ 
q[’{q'> '%]%!Zq=�ZW Staphylococcus aureus *= !=-
{[!%Q*Z ��. U-*�Q* �=!!=—�Z*!Z ["'%�"Q*%[>-
[=]" $]{ ?%�Z[!{!!{ [Z$<Z!!%Q*�# ']Z!Zj!"` ?=-
�=<�*�Z[ > !%QZW[ Staphylococcus aureus Z !�!%QZW[.

�*=*"Q*"j!> %}�%}'> ?�%[�$�!% q= $%?%<%-
_%z ?�%_�=<!%_% q=}�q?�j�!!{ EZR [��QZW 1.32 
(_�=JZj!"# Z!*��J�#Q R ([��QZ{ 2.13.0)).


�7�"+���� ��*"��!���` �� @> �{3�������`
�%QZ[ �'Z�" != !={[!ZQ*^ Staphylococcus 

aureus ?�%[�$�!% > 83 `[%�"` != �� (%Q!%[!= 
_�>?=) *= > 70 q$%�%["` $Z*�# ('%!*�%]^!= _�>-
?=). � _�>?Z `[%�"` (%Q!%[!Z#) }>]% 48 `]%?-
j"'Z[ *= 35 $Z[j=*%', <�$Z=!= [Z'> Q*=!%["]= 
6 [3;9] �%'Z[. � !"` 37 (44%) ?=�Z�!*Z[ <=]" 
?%q"*"[!"# ?%QZ[ != Staphylococcus aureus,
46 (55%) ?=�Z�!*Z[ — !�_=*"[!"#. ����$ $Z*�# 
'%!*�%]^!%W _�>?" }>]% 33 `]%?j"'" *= 37 $Z[-
j=*%', <�$Z=!= [Z'> Q*=!%["]= 6 [5;9] �%'Z[.
� '%!*�%]^!Z# _�>?Z > 12 (17%) $Z*�# ["{[]�!% 
'%]%!Zq=�Zz Staphylococcus aureus, > 58 (82%) 
$Z*�# ["QZ{!% !%�<=]^!> <Z'�%J]%�>. �= ��-
q>]^*=*=<" $%Q]Z$��!!{, �'Z�= $Z*�#, `[%�"` 
!= ��, $%Q*%[Z�!% j=Q*Z�� }>]= '%]%!Zq%[=!= 
Staphylococcus aureus ?%�Z[!{!% qZ q$%�%["<" 
$Z*^<" (��=3,974 (1,861–8,486)).

�������
���3
�������
 �	���
	
� 
 :���
� �3/ ��3
�
	�:��� 3���54���� 	
���
� � 	
�31���� .��

��� Malassezia ���3
����
��1

Malassezia globosa
GlobF 5’-GGCCAAGCGCGCTCT-3’
GlobR 5’-CCACAACCAAATGCTCTCCTACAG -3’
GlobP 5’-FAM-ATC ATC AGG CAT AGC ATG -BHQ1

Malassezia furfur
FurF 5`-CTT TGG GAC ACA CTC TGC AA-3’
FurR 5`-TCA CAA GAA CTG CTC CAT GC-3’
FurP 5`-HEX-GCC TTT GTC ACT CTG TGG GT-BHQ1

Malassezia restricta
ResF 5`-GGC GGC CAA GCA GTG TTT -3’
ResR 5`-AAC CAA ACA TTC CTC CTT TAG GTG A-3’
ResP 5`-HEX-TTC TCC TGG CATGGCAT-BHQ1

Malassezia sloof7 ae
SlofF 5`-GGG ACA TCG TAG AGG GTG AA-3’
SlofR 5`-CGC TTC CAT TTC GAC AAT TT-3’
SlofP 5`-FAM-CAT GGA CGT ACC ATG CTT TG-BHQ1

Malassezia sympodialis
SymF 5`-TAG TGA AAG TTT CGG GCC TG-3’
SymR 5`-GTA AGG GGA GGG AGA ATT CA-3’
SymP 5`-HEX-GCG CCC ATC ACT ATA TCC AT-BHQ1

Malassezia pachydermatis
PachyF 5`-GGA AAC TAC AAC AGG CTC GC-3’
PachyR 5`-CAC CAA CCT ACG CAA CAC AG-3’
PachyP 5`-FAM-CAC CAC CGG TTA TTC CAA AC-BHQ1

15

10

5

S. aureus + S. aureus -

��	. 1. )��������� �� ����� ����
 � ���!����� ����#� �� 
������#� Staphylococcus aureus, p=0,048
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����$ `[%�"` $Z*�# (%Q!%[!%W _�>?") ["{[-
]�!% $%Q*%[Z�!> �Zq!"�z > [Z�Z: $Z*" q ?Z$_�>?" 
!%QZW[ Staphylococcus aureus }>]" Q*=��Z q= $Z*�# 
q ?Z$_�>?" !�!%QZW[ (�<0,05) (�"Q. 1).

	� ["{[]�!% $%Q*%[Z�!%W �Zq!"�Z q= Q*=**z: 
Q���$ !%QZW[ Staphylococcus aureus }>]% 20 `]%?-
j"'Z[ *= 17 $Z[j=*%', Q���$ !�!%QZW[ — 23 ̀ ]%?j"-
'" *= 23 $Z[j"!'" (�>0,05). � _�>?Z `[%�"`, {'Z 
}>]" !%QZ{<" Staphylococcus aureus, 1 (2%) $"-
*"!= <=]= �� ]�_'%_% Q*>?�!{ *{�'%Q*Z,
16 (43%) $Z*�# — Q���$!^%W *{�'%Q*Z, 20 (54%) $Z-
*�# — *{�'"# ��.

����$ !�!%QZW[ ]�_'"# �� $Z=_!%Q*%[=!% [
15 (32%) `[%�"`, > 27 (58%) $Z*�# — Q���$!^%-
*{�'"#, > 4 (8%) $Z*�# — *{�'"# ��. SCORAD 
}>[ $%Q*%[Z�!% ["�"< > !%QZW[ Staphylococcus 
aureus (p<0,05) (�"Q. 2).

�='%� ?�%[�$�!% ?%�Z[!{!!{ $=!"` $[%` ?Z$-
_�>? %Q!%[!%W _�>?" q= ?%'=q!"'=<" *�"[=]%Q*Z 
q=`[%�z[=!!{ — > ?Z$_�>?Z !%QZW[ Staphylococcus 
aureus <�$Z=!= *�"[=]%Q*Z q=`[%�z[=!!{ != �� 
(�%'") Q*=!%["]= 6 [3;10], > ?Z$_�>?Z !�!%QZW[ — 
3 [1;8]. � ?Z$_�>?Z !%QZW[ Staphylococcus aureus 
*�"[=]ZQ*^ q=`[%�z[=!!{ != �� }>]= $%Q*%[Z�-
!% $%[�%z (�<0,05) (�"Q. 3).

� ?Z$_�>?Z !%QZW[ Staphylococcus aureus <�$Z=-
!= ?%'=q!"'Z[ IgE Q*=!%["]= 238 [65;560], > 
?Z$_�>?Z !�!%QZW[ — 98 [23;344]. 	�q[=�=zj" != 
$��% ["�Z ?%'=q!"'" q=_=]^!%_% IgE, > ?Z$_�>?Z 
!%QZW[ Staphylococcus aureus !� ["{[]�!% Q*=*"-
Q*"j!% $%Q*%[Z�!%W �Zq!"�Z (p>0,05) (�"Q. 4).

�= ��q>]^*=*=<" ?�%[�$�!!{ �
�-<=q-
'Z[ �'Z�", > ?�%}=` !� ["{[]�!% Malassezia 
sympodialis *= Malassezia furfur, = Malassezia 
pachydermatis *= Malassezia sloo"  ae ["{[]�!% [ 
10 `[%�"` $Z*�# (%Q!%[!%W _�>?") *= 1-_% q$%-
�%[%_% ?=�Z�!*= ('%!*�%]^!%W _�>?"), *%<> �Z 
$=!Z !� ?�%=!=]Zq%[=!%. Malassezia restricta *= 
Malassezia globosa ["{[]�!% [ 11 ̀ [%�"` ?=�Z�!*Z[ 
*= 10 q$%�%["` $Z*�#. ����$ $Z*�# q �� }>]%
3 `]%?j"'" *= 7 $Z[j=*%', Q���$!Z# [Z' —
6 �%'Z[. �Q*=!%[]�!% q!=j!� ?���[=�=!!{ 
Malassezia globosa !=$ Malassezia restricta, %Q%}-
]"[% Q���$ `]%?j"'Z[. ����$ q$%�%["` %QZ} }>]% 
4 `]%?j"'" Z 6 $Z[j=*%', Q���$!Z# [Z' — 7,5 �%'>. 
�?Z[[Z$!%��!!{ Malassezia globosa Z Malassezia 
restricta }>]% != '%�"Q*^ Malassezia globosa, =]� 
!� *='� q!=j>��, {' > ?=�Z�!*Z[, Z *=' Q=<% ?%<Z*-
!Z�� Q���$ `]%?j"'Z[.

�= ��q>]^*=*=<" $%Q]Z$��!!{, �'Z�= $Z*�#, 
`[%�"` != ��, $%Q*%[Z�!% j=Q*Z�� }>]= '%-
]%!Zq%[=!= Staphylococcus aureus ?%�Z[!{!% qZ 
q$%�%["<" (p<0,05). ����$ `[%�"` != �� 44% 
<=]" ?%q"*"[!"# ?%QZ[ != Staphylococcus aureus,
55% — !�_=*"[!"#, *%$Z {' Q���$ q$%�%["` $Z-
*�# [ 17% ["{[]�!% '%]%!Zq=�Zz Staphylococcus 
aureus, > 82% ["QZ{!% !%�<=]^!> <Z'�%J]%�>. 
�Z*" q ?Z$_�>?" !%QZW[ Staphylococcus aureus 
}>]" Q*=��Z q= $Z*�# q ?Z$_�>?" !�!%QZW[ 
(�<0,05), *�"[=]ZQ*^ q=`[%�z[=!!{ != �� }>]= 
$%[�%z [ ?Z$_�>?Z !%QZW[ Staphylococcus aureus 
(�<0,05). SCORAD }>[ $%Q*%[Z�!% ["�"< > 
!%QZW[ Staphylococcus aureus (p<0,05).

�*��, ?%'=q!"' '%]%!Zq=�ZW >�=��!%W �'Z�" 
?�" �� [ !=[�$�!%<> $%Q]Z$��!!Z }>[ $��% 
<�!�"< q= ?%'=q!"'", [Q*=!%[]�!Z [ Z!�"` 
$%Q]Z$��!!{` [2,5,8,9]. �Q'Z]^'" '%]%!Zq=�Z{ 
Staphylococcus aureus, {' ?%'=q=!%, q=]��"*^ [Z$ 
[Z'> *= *{�'%Q*Z ��. 
� !=#Z<%[Z�!Z�� ?%[’{-
q=!% q *"<, �% $%Q]Z$��!!{ [']zj=]% *Z]^'" 
$Z*�#, [=_%<= j=Q*'= {'"` <=]= ]�_'"# Q*>?Z!^ 
*{�'%Q*Z.

�"Q]%[]�!% ?�"?>��!!{, �% q<Z!�!� 
Q?Z[[Z$!%��!!{ ["$Z[ Malassezia, {'Z '%]%!Zq>-
z*^ �'Z�>, <%�� }>*" ?�"j"!%z *{�'%_% ��. 
�]{ ["[j�!!{ �^%_% ?�%[�$�!% ?%�Z[!{!!{ 
Q?Z[[Z$!%��!!{ '%]%!Zq=�ZW �'Z�" ?�" �� *= 
�'Z�" q$%�%["` $Z*�#. �"{[]�!%, �% �%q?%$Z] 
Malassezia q= ["$=<" �Zq!"# Q���$ `[%�"` Z 
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��	. 2. )��������� ��������� SCORAD � ���!����� 
����#� �� ������#� Staphylococcus aureus, p<0,001

��	. 3. )��������� ���������� �����	���� ����������-
�� � ���!����� ����#� �� ������#� Staphylococcus aureus, 
�=0,019

��	. 4. )��������� ���������� ��!�	
��!� IgE � ���!��-
��� ����#� �� ������#� Staphylococcus aureus, p=0,101
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$Z*�# '%!*�%]^!%W _�>?" Z, #<%[Z�!%, q=]�-
�"*^ [Z$ Q*=*Z: q!=j!� ?���[=�=!!{ Malassezia 
globosa !=$ Malassezia restricta }>]% ?%<Z*!Z�"< 
Q���$ $Z*�# q A�, q%'��<= Q���$ `]%?j"'Z[. � 
$%Q]Z$��!!Z Sugita *= Q?Z[=[*%�" ?%'=q=]", 
�% �Z[�!^ Malassezia != �'Z�Z q$%�%["` %QZ} 
[Z$�Zq!{�*^Q{ [ �Zq!"` Q*=*�# Z q<Z!z�*^Q{ q 
[Z'%< Zq ?���[=�=!!{< Malassezia restricta [ 
j%]%[Z'Z[ {?%!Q^'%W ?%?>]{�ZW [6]. M. Saad *= 
Q?Z[=[*%�" ?�%=!=]Zq>[=]" '%]%!Zq=�Zz �'Z�" 
q �Zq!%'%]^%�%["< ]"�=�<, = *='%� > q$%�%["` 
%QZ} Zq Malassezia globosa Z Malassezia restricta 
q= $%?%<%_%z �
� Z ?%'=q=]", �% Malassezia 
globosa ?���[=�=]= [ <ZQ�{` >�=��!!{, *%$Z {' 
Malassezia restricta — > !�>�=��!"` $Z]{!'=` 
�'Z�" [5]. �*��, ?%�"��!!{ Malassezia q= ["-
$=<", Z<%[Z�!%, q=]��"*^ [Z$ [Z'>, Q*=*Z *= !=-
{[!%Q*Z q=`[%�z[=!!{ �'Z�", *='%_% {' A�, *= 
q><%[]�!� �Zq!%z ='*"[!ZQ*z Q=]^!"` q=]%q Z 
[<ZQ*%< �"�!"` '"Q]%* != �'Z�Z. �$!=' 'Z]^-
'ZQ*^ q�=q'Z[ > �^%<> $%Q]Z$��!!Z }>]= q=!=$*% 
%}<���!%z, �%} q�%}"*" %Q*=*%j!Z ["Q!%['".

)�*�����
�Q*=!%[]�!%, �% '%]%!Zq=�Z{ �'Z�" 

Staphylococcus aureus q!=j!% ?���[=�=� [ $Z-
*�#, `[%�"` != ��, ?%�Z[!{!% qZ q$%�%["<" 
(��=3,974 (1,861–8,486)): Q���$ `[%�"` != �� 

44% <=]" ?%q"*"[!"# ?%QZ[ != Staphylococcus 
aureus, 55% — !�_=*"[!"#; Q���$ q$%�%["` > 17% 
["?=$'=` ["{[]�!% '%]%!Zq=�Zz Staphylococcus 
aureus, > 82% ["QZ{!% !%�<=]^!> <Z'�%J]%�>. 
�Z*" q '%]%!Zq=�Z�z Staphylococcus aureus }>]" 
Q*=��Z q= *"`, > '%_% ["QZ{!% !%�<=]^!> <Z'�%-
J]%�> (�<0,05), *= <=]" $%[�> *�"[=]ZQ*^ q=-
`[%�z[=!!{ != �� (�<0,05). SCORAD }>[ $%-
Q*%[Z�!% ["�"< > !%QZW[ Staphylococcus aureus 
(p<0,05).

�= ��q>]^*=*=<" ["[j�!!{ '%]%!Zq=�ZW �'Z�" 
["$=<" Malassezia ["{[]�!% q!=j!� ?���[=�=!-
!{ Malassezia globosa !=$ Malassezia restricta Q�-
��$ $Z*�# q A�, q%'��<= Q���$ `]%?j"'Z[. �Q*=-
!%[]�!%, �% ["$" Malassezia ?%�"��!Z != �'Z�Z 
{' ?=�Z�!*Z[ q A�, *=' Z [ q$%�%["` $Z*�#, =]� 
Q?Z[[Z$!%��!!{ ["$Z[ <%�� �Zq!"*"Q{ q=]��!% 
[Z$ !={[!%Q*Z ��.

	
��
 ���
��# �
� 
���������� ��������� ��-
��
���
.

���`��. �[*%� ["Q]%[]z� ?%${'> ?=�Z�!-
*=< *= W`!Z< }=*^'=<, <�$"j!"< ?�=�Z[!"'=< 
=]��_%]%_Zj!%_% [Z$$Z]�!!{ �"W[Q^'%W <ZQ^'%W 
$"*{j%W ']Z!Zj!%W ]Z'=�!Z � 2 *= <�$"j!%_% 
��!*�> «�]��_%]%_», �!Q*"*>*> JZqZ%]%_ZW Z<�!Z
�.�. �%_%<%]^�{ 	=�Z%!=]^!%W ='=$�<ZW !=>' 
�'�=W!", Q�'*%� «�%]�'>]{�!= JZqZ%]%_Z{».
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�	 �������� �	����� � ���������	��� �	������ ������ ������	��� � ���������	��� �������
 ����	���������
 �	
�����	��. V���-
�	 ����
���	 (V%) � ���*�� �	�’���� �	 *��
� ���������� ���� � ������	�� � �	�#������	��, ��� �
����� �� ���� ���	��. )�
�, 
���	��� "��� �������� ������ *�������! ������ �	����� �	 ����	���������� ��	��� � ���� ������������ �	 ��	#����� ���� � 	���	�����.
�
�� - ������� ����� *�������! ������ �	����� �	 ����	���������� ��	��� � ���� ������������ �	 ��	#����� ����.
���
	
�3� �� �
����. (������ ����	���������� ��	��� � 114 ���� ������������ �	 ��	#����� ���� (��� 15 �� 24 �����), ���
 �������� �	 
�����: �� ' ����� �	������ 26 ����, ��� ��������� �	���� ��	��#���� ���	����; �� '' ����� — 22 �����, ��� ��������� �	���� ���������� 
���	���� ((����); �� ''' ����� — 23 �����, ��� ��������� �	���� �������! ��� �	����	��� ������ (IQOS); �� 'V ����� — 43 ����� ��� 
*�������! ������ �	�����. ���� ����	���� ��*�������� � ������������� �	����� �����, ��	� ������� V% �	 ��������� ������� OHI-S.
�
:�31����. (��	�������, "� ��*�������� �	����� � ���������� ��	������ 89,85%. %��	���� ������� ������������� �	����� 
����� � ���������� ��	����� 5,84±0,39 �	�	. C�������	 ������� ������� V% OHI-S ������	, "� � �����
���
 ' ����� — ��������	�
1,77±0,02 �	�	, � �����
���
 '' ����� — 1,53±0,01 �	�	, � �����
���
 ''' ����� — 1,46±0,02 �	�	. ( �����
���
 'V ����� ���	���� 
������� �������� ��	��� ��
��� — 0,87±0,03 �	�	. ( ���� ' ����� ��	����� ������� V+D ��	������ 38,6±3,26%, � ���� '' ����� — 
33,7±2,52%, � ���� ''' ����� — 31,6±1,84%, � ���� 'V ����� — 22,8±2,73%. 
��������. %�� �	� ������
���� ���	������� ���	������ ����� *�������! ������ �	����� �	 ����	���������� ��	��� � ���� ������������ 
�	 ��	#����� ����.
:�����
���� �����	�� ���������� �� ����#���� Z����������! ����	�	#�!. %������� ������
���� �
�	���� `��	����� ������� ������-
��� �	��	����! � ������ ���	����. �	 ���������� ������
��� �����	�� ��������	�� ����� �	�����, �����.
D����� �	������� ��� ����������� ��������� ���������.
�35.��
 �3���: ��������, ��	��, ��*�������� �	�����, ?%(, ������ ������� OHI-S, V+D, �	�����.

Study of dental status in teenagers and young adults who smoke
I.S. Lisetska, M.M. Rozhko
Ivano-Frankivsk National Medical University, Ukraine

Today smoking is a modified risk factor for the formation and progression of major dental diseases. Oral cavity ()C) is the first barrier to tobacco 
smoke with toxins and carcinogens that are part of it. Thus, the question of studying the impact of bad smoking habits on the dental status of 
adolescents and young is relevant.
Purpose — to examine the effect of bad smoking habits on dental status in adolescents and y oung adults.
Materials and methods. The dental status of 114 adolescents and young people (15 to 24 years old) was studied, which were divided into 
groups: Group I involved 26 people who regularly smoke traditional cigarettes; to the second group — 22 people who regularly smoke elec-
tronic cigarettes (Vapi); to group III — 23 people who regularly smoke tobacco heaters (IQOS); to group IV — 43 people without a bad habit
of smoking. The prevalence and intensity of dental caries, the state of hygiene of )C were determined using the OHI-S index.
Results. It was found that the prevalence of caries averaged 89,85%. The index of the intensity of dental caries averaged 5,84±0,39 points. 
The structure of the OHI-S )C hygiene index revealed that in the subjects of the first group it was equal to 1,77±0,02 points, in the subjects of 
the second group – 1,53±0,01 points, in the subjects of the third group – 1,46±0,02 points. In the surveyed group IV, the index was much lower – 
0,87±0,03 points. In persons of group I the value of the PMA index was 38,6±3,26%, in persons of group II – 33,7±2,52%, in persons of group 
III – 31,6±1,84%, in persons of group IV – 22,8±2,73%.
Conclusions. The study found a negative impact of harmful smoking habits on the dental status of adolescents and young adults. 
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 the participating institution. The informed consent of the patient was obtained for conducting the studies.
No conflict of interests was declared by the authors.
Key words: adolescents, young adults, caries prevalence, CPV, OHI-S hygiene index, PMA, smoking.

�= %Q*=!!Z $�Q{*"�Zjj{ ?=]Z!!{ !=}>-
]% `=�='*��> �?Z$�<ZW, �% q!=j!% ?%-
�"��!� Q���$ �Zq!"` [��Q*[ !=Q�]�!-

!{, j%]%[Z'Z[ Z �Z!%', �Zq!"` [Z'%["` _�>? [18].
� �'�=W!Z Q"*>=�Zz q �Z�z �'Z$]"[%z q["j'%z 
�'Q?��*" �Q�Q[Z*!^%W %�_=!Zq=�ZW %`%�%!" q$%-
�%[’{ (����) %�Z!zz*^ {' '�"*"j!> — 'Z]^-
'ZQ*^ %QZ}, �% ?=]{*^, Q*=!%["*^ 40% !=Q�]�!!{, 
[%$!%j=Q Zq '%�!"< �%'%< ��# ?%'=q!"' Q*�Z<'% 
q�%Q*=�. �= Q?%�"[=!!{< Q"_=��* �'�=W!= ?%-
QZ$=� 17-*� <ZQ�� > Q[Z*Z. �= $=!"<" Z!J%�<=�Z#-
!%_% ��!*�> q ?�%}]�< =]'%_%]z, ?=]Z!!{ Z !=�-
'%*"'Z[, [ �'�=W!Z ?=]{*^ Q"_=��*" 19 <]! %QZ} 

[Z'%< [Z$ 15 �%'Z[ (q !"` 34% ?=]{*^ �%$!{, 6% — 
j=Q [Z$ j=Q>), �% � !=#["�"< ?%'=q!"'%< Q���$ 
'�=W! ~[�%?". �% �Z�W �'Z$]"[%W q["j'" �%�Zj-
!% $%]>j=z*^Q{ ?%!=$ 500 *"Q. <%]%$Z. �%�!"# 
*��*Z# ?Z$]Z*%' [Z'%< 12–14 �%'Z[ Z '%�!"# $�>-
_"# ?Z$]Z*%' [Z'%< [Z$ 15 �%'Z[ ?=]"*^ Q"_=��*". 
�]"q^'% 80% %QZ} ?%j"!=z*^ ?=]"*" Q"_=��*" 
> [Z�Z $% 18 �%'Z[ [11,21,23]. �= %Q*=!!Z �%'" Q�-
��$ %QZ} ?Z$]Z*'%[%_% *= z!=�^'%_% [Z'> Q*=z*^ 
?%?>]{�!"<" =] *̂��!=*"[!Z ["$" ?=]Z!!{. �=', 
?%!=$ 50% ?Z$]Z*'Z[ [Z'%< 15–17 �%'Z[ [ �'�=W!Z 
?=]{*^ �]�'*�%!!Z Q"_=��*"; 7,5% ?�%}>[=]" Q"-
Q*�<" $]{ !=_�Z[=!!{ *z*z!> [1,12,14–16].
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�=<� *%<> ["']"'=� q=!�?%'%�!!{ *�, �% �{ 
�'Z$]"[= q["j'= � $>�� ?%�"��!%z Q���$ $Z*�# 
*= ?Z$]Z*'Z[, =$�� ?Z$]Z*'%["# [Z' � ["�Z�=]^-
!"< Zq *%j'" q%�> J%�<>[=!!{ Q[Z*%_]{$>, �"*-
*�["` �Z!!%Q*�#, Q*=[]�!!{ $% �'Z$]"["` q["-
j%', q%'��<= $% *z*z!%?=]Z!!{. �Z$]Z*'%["# 
[Z' � [=�]"["< ?��Z%$%<, > {'%<> q=']=$=�*^Q{ 
J>!$=<�!* q$%�%[’{ [ <=#}>*!^%<>, [%$!%j=Q �� 
?��Z%$, '%]" ["!"'=z*^ q=`[%�z[=!!{, �% <%-
�>*^ ?�"q[�Q*" $% ?%_Z���!!{ q$%�%[’{ [ q�Z]%-
<> [Z�Z, *"< ?=j� [Z$<Zj=�*^Q{ Q*Z#'= *�!$�!�Z{ 
$% «%<%]%$��!!{» q=`[%�z[=!^. �Z$%<%, �% 
j"< <%]%$�"# [Z' ?%j=*'> ?=]Z!!{ — *"< }Z]^� 
q_>}!"# [?]"[ [%!% j"!"*^ != q$%�%[’{, *"< $"-
!=<Zj!Z�� �%q["[=�*^Q{ �?Z$�<Z{ [1,11,14,15].

�=]Z!!{ � !� *Z]^'" %$!Z�z q ='*>=]^!"` 
Q>j=Q!"` Q%�Z=]^!"` ?�%}]�<, =]� # <�$"j-
!%z [2,4,9,17]. ��Z< *%_%, != Q^%_%$!Z Q"_=��*" 
�%q_]{$=z*^Q{ {' !=�'%*"j!Z ��j%["!". �Z$%-
<%, �% [ $Z*�# *= ?Z$]Z*'Z[ $%Q"*^ �["$'% ["-
!"'=� q["'=!!{ $% !Z'%*"!> [5,15]. �%$!%j=Q
> 2002 �. *z*z!%["# $"< %JZ�Z#!% %_%]%��!"# 
'=!���%_�!%<, %Q'Z]^'" !� ZQ!>� }�q?�j!%_% 
�Z[!{ !=[=!*=��!!{ !"< [19]. �='= �'Z$]"[= 
q["j'= � $%[�$�!%z ?�"j"!%z }=_=*^%` *{�'"` 
q=`[%�z[=!^ (%!'%]%_Zj!"`, Q����[%-Q>$"!!"`, 
��Q?Z�=*%�!"`, Q*%<=*%]%_Zj!"` *%�%), [*�=*" 
?�=��q$=*!%Q*Z *= ?���$j=Q!%W Q<��*Z, {'"< ]z$-
Q*[% q$=*!� q=?%}Z_*". �= $=!"<" q[Z*> ����, 
[Z$ [�"[=!!{ *z*z!> �%�%'> _"!>*^ ?%!=$
5 <]! %QZ}; %jZ'>�*^Q{, �% $% 2030 �. �{ 'Z]^'ZQ*^ 
q�%Q*� $% 8 <]! Q<��*�# �%�Zj!% [18,19].

	= Q^%_%$!Z ?=]Z!!{ � <%$"JZ'%[=!"< J='*%-
�%< �"q"'> J%�<>[=!!{ Z ?�%_��Q>[=!!{ %Q!%[-
!"` Q*%<=*%]%_Zj!"` q=`[%�z[=!^ Q���$ �Zq!"` 
[Z'%["` _�>?, %Q%}]"[% Q���$ %QZ} ?Z$]Z*'%[%-
_% *= z!=�^'%_% [Z'>. �%*%[= ?%�%�!"!= (��)
� ?���"< }=�’��%< != �]{`> *z*z!%[%_% $"<> q 
*%'Q"!=<" Z '=!���%_�!=<", {'Z [`%${*^ $% #%_% 
Q']=$>. �Q*=!%[]�!%, �% ?=]Z!!{ <%�� ["']"-
'=*" Q?��"JZj!Z $]{ '>��Z[ q=`[%�z[=!!{, *='Z 
{' %!'%]%_Zj!Z !%[%>*[%��!!{, ]�#'%?]='Z{ 
�=??�#!��=, <�]=!%q '>��Z[, = *='%� ?%_]"-
}]z� *= Q?�"j"!{� ?�%_��Q>[=!!{ Q*%<=*%]%-
_Zj!"` q=`[%�z[=!^. �%'��<=, *z*z!%?=]Z!!{
[ �� <%�� ["']"'=*" q<Z!> '%]^%�> q>}Z[, !�-
?�"�<!"# q=?=` Zq �%*=, �%q["*%' '=�Z�Q>, = %Q%-
}]"[% q=?=]^!Z ?�%��Q" [ *'=!"!=` ?=�%$%!*>. 
����[=�!% ["{[]{�*^Q{ Q*�%_= '%��]{�Z#!= 
q=]��!ZQ*^ <Z� Z!*�!Q"[!ZQ*z, Q*=��< ?=]Z!-
!{ *= ["!"'!�!!{< Z �%q["*'%< ?=*%]%_Zj!"` 
q<Z! > �Zq!"` %�_=!=` *= Q"Q*�<=`, > *%<> j"Q]Z
[ �� [8,13,18,23]. �%$!%j=Q [Z$%<%, �% q$%�%[’{ 

�� � %$!"< Zq [=_%<"` ?%'=q!"'Z[ q=_=]^!%_% 
q$%�%[’{, }]=_%?%]>jj{ *= {'%Q*Z �"**{ ]z$"!" 
[6,20].

�*��, ?"*=!!{ �%$% ["[j�!!{ [?]"[> �'Z$-
]"[%W q["j'" ?=]Z!!{ != Q*%<=*%]%_Zj!"# Q*=-
*>Q [ %QZ} ?Z$]Z*'%[%_% *= z!=�^'%_% [Z'> $]{ 
?%$=]^�%W �%q�%}'" Q`�<" ]Z'>[=]^!%-?�%-
JZ]='*"j!"` q=`%$Z[ � ='*>=]^!"<.

��
� $%Q]Z$��!!{ — ["[j"*" [?]"[ �'Z$-
]"[%W q["j'" ?=]Z!!{ != Q*%<=*%]%_Zj!"# Q*=-
*>Q [ %QZ} ?Z$]Z*'%[%_% *= z!=�^'%_% [Z'>.

4������"� �� 5����� ��*"��!���`
�"[j�!% Q*%<=*%]%_Zj!"# Q*=*>Q > 114 %QZ} 

?Z$]Z*'%[%_% *= z!=�^'%_% [Z'> [Z$ 15 $% 24 �%-
'Z[ (50 %QZ} ?Z$]Z*'%[%_% ([Z$ 15 $% 18 �%'Z[) *= 
64 %Q%}" z!=�^'%_% ([Z$ 18 $% 24 �%'Z[) [Z'>), 
(']=Q"JZ'=�Z{ [Z'%[%W ?��Z%$"q=�ZW q=?�%?%-
!%[=!= ��	 1982 �. — Provisional Guidelines 
on Standard International Age Classi� cations), 
{'"` ?%$Z]�!% != _�>?": $% � _�>?" q=]>j�!%
26  %QZ}, {'Z ��_>]{�!% ?=]{*^ *�=$"�Z#!Z Q"_=��*";
$% �� _�>?" — 22 %Q%}", {'Z ��_>]{�!% ?=]{*^ 
�]�'*�%!!Z Q"_=��*" (��#?"); $% ��� _�>?" — 
23 %Q%}", {'Z ��_>]{�!% ?=]{*^ ?�"Q*�%W $]{ 
!=_�Z[=!!{ *z*z!> (IQOS); $% �V _�>?" —
43 %Q%}" }�q �'Z$]"[%W q["j'" ?=]Z!!{. �QZ 
>j=Q!"'" Q?%Q*�����!!{ != ?��Z%$ %}Q*���!!{ 
!� Q'=��"]"Q{ != ?%�>��!!{ Q%<=*"j!%_% q$%-
�%[’{ Z !� ?���}>[=]" != $"Q?=!Q��!%<> %}]Z'> 
[ Q><Z�!"` Q?��Z=]ZQ*Z[.

�*%<=*%]%_Zj!� %}Q*���!!{ _�>? Q?%Q*���-
��!!{ q$Z#Q!�!% q= q=_=]^!%?�"#!{*%z <�*%-
$"'%z, q= ��'%<�!$=�Z{<" ���� Zq ["'%�"-
Q*=!!{< Q>}’�'*"[!"` (Q'=�_", =!=<!�q �"**{, 
=!=<!�q `[%�%}"), %}’�'*"[!"` (%Q!%[!"`: 
%_]{$, ?=]^?=�Z{, q%!$>[=!!{, ?��'>QZ{; $%$=*-
'%["`: $Z=_!%Q*"'= '=�Z�Q> q= $%?%<%_%z =?=-
�=*= «Diagnodent» (KaVo), {'"# J>!'�Z%!>� q= 
$%?%<%_%z *�`!%]%_ZW ]=q��!%W J]z%�"Q��!�ZW, 
�% $=� q<%_> ["{["*" '=�Z�Q != �=!!Z` Q*=$Z{`, 
Z!$�'Q!= %�Z!'= _Z_Z�!" ��, Q*=!> *[��$"` *'=-
!"! q>}Z[ Z Q*=!> *'=!"! ?=�%$%!*>) <�*%$Z[ *= 
q=?%[!�!!{ <�$"j!%W $%'><�!*=�ZW. �*�"<=!Z 
$=!Z '%�!%_% %}Q*���!%_% [!�Q�!% $% =<}>]=-
*%�!%W '=�*" Q*%<=*%]%_Zj!%_% `[%�%_% Z $% �%-
q�%}]�!%W '=�*" %}Q*���!!{.

��Z!'> ?%�"��!%Q*Z '=�Z�Q> q>}Z[ q$Z#-
Q!�!% > [Z$Q%*'=`. �]{ �^%_% 'Z]^'ZQ*^ %QZ}, 
> {'"` }>]" '=�Z%q!Z ?%�%�!"!", ?%$Z]�!% != 
q=_=]^!> 'Z]^'ZQ*^ %}Q*���!"` Z ?%<!%��!% != 
100. �!*�!Q"[!%Q*Z '=�Z�Q> q>}Z[ ?�%[�$�!% q= 
Z!$�'Q%< Z!*�!Q"[!%Q*Z '=�Z%q!%_% ?�%��Q> 
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���, �% {[]{� Q%}%z Q><> 'Z]^'%Q*Z >�=��-
!"` '=�Z�Q%< (�), ?]%<}%[=!"` (�) *= ["$=-
]�!"` q>}Z[ (�). ����$!z [�]"j"!> Z!$�'-
Q> �%q�=`%[=!% �]{`%< q!=`%$��!!{ Q><"
Z!$"[Z$>=]^!"` Z!$�'QZ[ Z $Z]�!!{ != 'Z]^-
'ZQ*^ %}Q*���!"`. �*=! _Z_Z�!" �� ["q!=j�-
!% q= $%?%<%_%z Z!$�'Q> \�Z!=—���<Z]^#%!= 
(�\) (Oral Hygiene Index—Simli� ed, Green—
Vermillion, 1964), {'"# $=� q<%_> ["{[]{*"
!� *Z]^'" q>}!"# !=]Z*, =]� # q>}!"# '=<Z!^. 
�]{ [Q*=!%[]�!!{ Q*=!> *'=!"! ?=�%$%!*> 
["'%�"Q*=!% Z!$�'Q ��� (?=?Z]{�!%-<=�-
_Z!=]^!%-=]^[�%]{�!"# Z!$�'Q, <%$"JZ'=�Z{ 
C. Parma, 1960) [8,10,22].

�]{ Q*=*"Q*"j!%W %}�%}'" <=*��Z=]> ?Z$ j=Q 
$%Q]Z$��!!{ q=Q*%Q%[=!% '%<?’z*��!Z ?�%_�=<" 
!= %Q!%[Z «Microsoft Excel», > {'Z# q_�>?%[=!% 
<=*��Z=]" q= '%!*"!_�!*%< ["[j�!!{ (�%q�=`>-
!%' [Z$!%Q!"` Z Q���$!Z` [�]"j"!, W`!Z` ?%`"-
}%', t-*�Q*>). |=Q*"!> q=[$=!^ �%$% �%q�%}'" 
$=!"` ["'%!=!% q ["'%�"Q*=!!{< ]Z��!q%[=!"` 
?='�*Z[ Q*=*"Q*"j!%_% =!=]Zq> «Microsoft Excel» 
*= «Statistica 12.0», q%'��<=, ?�%_�=< %?"Q%[%W 
Q*=*"Q*"'", ?=�!%_% Z <!%�"!!%_% '%��]{�Z#-
!%-��_��QZ#!%_% =!=]Zq> *= _�=JZj!%_% q%}�=-
��!!{ [3,7].

�%Q]Z$��!!{ ?�%[�$�!% q $%*�"<=!!{<
%Q!%[!"` ?%]%��!^ GCP (1996), �%![�!�ZW 
�=$" ~[�%?" ?�% ?�=[= ]z$"!" *= }Z%<�$"�"!> 
([Z$ 04.04.1997), \�]^QZ!Q^'%W $�']=�=�ZW [Q�Q[Z*-
!^%W <�$"j!%W =Q%�Z=�ZW ?�% �*"j!Z ?�"!�"?" 
?�%[�$�!!{ !=>'%["` <�$"j!"` $%Q]Z$��!^ q= 
>j=Q*z ]z$"!" (1964–2013), !='=qZ[ �Z!ZQ*��-
Q*[= %`%�%!" q$%�%[’{ �'�=W!" [Z$ 23.09.2009
� 690, [Z$ 03.08.2012 � 616. ��%*%'%] 
']Z!Z'%-]=}%�=*%�!"` $%Q]Z$��!^ Q`[=]�!% 
'%<ZQZ�z q ?"*=!^ �*"'" �[=!%-��=!'Z[Q^'%_% 
!=�Z%!=]^!%_% <�$"j!%_% >!Z[��Q"*�*> (?�%*%-
'%] � 119/21 [Z$ 24.02.2021).


�7�"+���� ��*"��!���` �� @> �{3�������`

��*=]^!� ']Z!Zj!� %}Q*���!!{ Q*=!> *[��$"` 
*'=!"! q>}Z[ ?%'=q=]%, �% ?%�"��!ZQ*^ '=�Z�-
Q> Q���$ %QZ} ?Z$]Z*'%[%_% *= z!=�^'%_% [Z'>
[ Q���$!^%<> Q*=!%["]= 89,85%, �%, q_Z$!% q 
'�"*��Z{<" ����, [Z$?%[Z$=]% ["Q%'%<> �Z[-
!z. ��" �^%<> [ %QZ} � _�>?" ?%�"��!ZQ*^ '=�Z�-
Q> Q*=!%["]= 95,2%, �% [ 1,1 �=q= ["��, !Z�
[ %}Q*���!"` Z!�"` _�>? ?%�Z[!{!!{: > �� _�>-
?Z — 90,4%, > ��� _�>?Z — 89,3%, > �V _�>?Z —
84,5%. �!*='*!Z q>}" [ � _�>?Z }>]" *Z]^'"
 [ 4,8%, > �� _�>?Z — 9,6%, > ��� _�>?Z — 10,7%,
> �V _�>?Z — 15,5% (�"Q. 1).

�%'=q!"' Z!$�'Q> Z!*�!Q"[!%Q*Z '=�Z�Q> q>}Z[ 
(���) [ %}Q*���!"` %QZ} > Q���$!^%<> Q*=!%-
["[ 5,84±0,39 }=]=. �Z$ j=Q =!=]Zq> Z!$�'Q> ��� 
["{[]�!%, �% *='"# Z!$�'Q }>[ q!=j!% ["�"<
> � _�>?Z (6,96±0,26 }=]=), �% [ 1,2 �=q= ["�� 
Q*%Q%[!% �� *= ��� _�>? ([Z$?%[Z$!% 5,88±0,45
Z 5,73±0,52 }=]=; �<0,05). �!$�'Q ��� [ %}Q*���-
!"` %QZ} �V _�>?" Q*=!%["[ 4,78±0,31, �% }>]% [ 
1,4 �=q= <�!��, !Z� [ %QZ} � _�>?"; �<0,001 (�"Q. 2).

�*��, [ %QZ} ?Z$]Z*'%[%_% *= z!=�^'%_% [Z'>, 
{'Z ?=]{*^, q!=j�!!{ ��� ["{["]%Q{ ["�"<, 
!Z� [ %}Q*���!"` }�q �Z�W �'Z$]"[%W q["j'", 
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!=#["�Z ?%'=q!"'" q=���Q*�%[=!% [ � _�>?Z Q?%-
Q*�����!!{.

�*�>'*>�= Z!$�'Q> _Z_Z�!" �� OHI-S [ %}Q*�-
��!"` ?%'=q=]=, �% !=#_Z��Z ?%'=q!"'" }>]" [ 
%QZ} ?Z$]Z*'%[%_% *= z!=�^'%_% [Z'>, {'Z ?=]{*^ 
*�=$"�Z#!Z Q"_=��*". � %}Q*���!"` � _�>?" 
[Z$<Zj=[Q{ !�q=$%[Z]^!"# Q*=! _Z_Z�!" ��, Z!-
$�'Q OHI-S > !"` $%�Z[!z[=[ 1,77±0,02 }=]=. 
�*=! _Z_Z�!" �� [ %QZ} ?Z$]Z*'%[%_% *= z!=�^'%-
_% [Z'>, {'Z ?=]{*^ =]^*��!=*"[!Z ["$" Q"_=��*, 
[Z$?%[Z$=[ q=$%[Z]^!%<> �Z[!z, �% ?Z$*[��$�>-
[=]%Q{  q!=j�!!{< Z!$�'Q> OHI-S: [ %}Q*���-
!"` �� _�>?" — 1,53±0,01 }=]=, [ %}Q*���!"`
��� _�>?" — 1,46±0,02 }=]=. � %}Q*���!"`
�V _�>?" Q*=! _Z_Z�!" �� }>[ *='%� q=$%[Z]^-
!"<, %$!=' ?%'=q!"' Z!$�'Q> ["{["[Q{ q!=j!% 
!"�j"< — 0,87±0,03 }=]= (*=}].).

 �Z$ j=Q =!=]Zq> Q*=!> _Z_Z�!" �� %'��<% [ 
?Z$_�>?=` %QZ} ?Z$]Z*'%[%_% *= z!=�^'%_% [Z'> 
?�%Q*��>[=]=Q{ *�!$�!�Z{ ?%_Z���!!{ Q*�>'*>-
�" Z!$�'Q> OHI-S q=]��!% [Z$ [Z'> *= Q*=�> 
?=]Z!!{. �=', > ?Z$]Z*'Z[, {'Z ?=]{*^ *�=$"-
�Z#!Z Q"_=��*", q!=j�!!{ Z!$�'Q> OHI-S Q*=-
!%["]% 1,71±0,01 }=]=, �% 1,1 �=q= <�!��, 
!Z� [ %QZ} z!=�^'%_% [Z'> *Z�W � _�>?" —
[Z$?%[Z$!% 1,83±0,03 }=]= (�<0,001). �!=-
]%_Zj!= *�!$�!�Z{ [Z$<Zj=]=Q{ [ Z!�"` _�>?=`: 
> ?Z$]Z*'Z[ �� _�>?" q!=j�!!{ Z!$�'Q> OHI-S 
Q*=!%["]% 1,47±0,02 }=]=, [ %QZ} z!=�^'%_% 
[Z'> *Z�W � _�>?" — 1,59±0,01 }=]= (�<0,001); 
> ?Z$]Z*'Z[ ��� _�>?" q!=j�!!{ Z!$�'Q>  OHI-S 
Q*=!%["]% 1,41±0,03 }=]=, [ %QZ} z!=�^'%_% 
[Z'> *Z�W � _�>?" — 1,51±0,02 }=]= (�<0,05). 

� ?Z$]Z*'Z[ �V _�>?" q!=j�!!{ Z!$�'Q> OHI-S 
Q*=!%["]% 0,75±0,01 }=]=, �% 1,3 �=q= <�!-
��, !Z� [ %QZ} z!=�^'%_% [Z'> *Z�W � _�>?" —
[Z$?%[Z$!% 0,98±0,02 }=]=; �<0,001 (�"Q. 3).

�]{ [Q*=!%[]�!!{ Q*>?�!{ *{�'%Q*Z q=?=]^-
!%_% ?�%��Q> [ {Q!=` ["q!=j�!% Z!$�'Q ���. 
�"{[]�!%, �% [ %QZ} � _�>?" q!=j�!!{ Z!$�'-
Q> ��� [ Q���$!^%<> Q*=!%["]% 38,6±3,26%, 
�% Q[Z$j"*^ ?�% !={[!ZQ*^ q=?=]^!%_% ?�%��-
Q> [ {Q!=` Q���$!^%_% Q*>?�!{ *{�'%Q*Z. � %QZ}
�� *= ��� _�>? ��q>]^*=*" q!=j�!!{ Z!$�'Q> ���
*='%� [Z$?%[Z$=]" Q���$!^%<> Q*>?�!z *{�-
'%Q*Z q=?=]^!%_% ?�%��Q> [ {Q!=`, %$!=' ��q>]^-
*=*" }>]" !"�j"<", !Z� [ %QZ} � _�>?". � %QZ}
�� _�>?" [%!% Q*=!%["]% 33,7±2,52%, [ %QZ}
��� _�>?" — 31,6±1,84%. � %QZ} �V _�>?" q!=-
j�!!{ Z!$�'Q> ��� [ Q���$!^%<> Q*=!%["]% 
22,8±2,73%, �% ['=q>� != �%q["*%' q=?=]^!%-
_% ?�%��Q> [ {Q!=` ]�_'%_% Q*>?�!{ *{�'%Q*Z. 
�!=]Zq ?%'=q!"'Z[ Z!$�'Q> ��� ?%'=q=[ q�%-
Q*=!!{ q!=j�!^ [Z$!%Q!% !={[!%Q*Z *= ["$> 
�'Z$]"[%W q["j'". 	=#["�Z ?%'=q!"'" ["{[]�-
!% [ %}Q*���!"` � _�>?". 	=#<�!�Z ?%'=q!"'" 
["{[]�!% [ %}Q*���!"` �V _�>?" }�q �'Z$]"[%W 
q["j'" ?=]Z!!{, �% }>]% [ 1,6 �=q= <�!��, !Z� [ 
%}Q*���!"` � _�>?", {'Z ?=]{*^ *�=$"�Z#!Z Q"_=-
��*", �<0,001 (*=}].).

�Z$ j=Q =!=]Zq> ?%'=q!"'Z[ Z!$�'Q> ��� 
%'��<% ?% ?Z$_�>?=` [ %QZ} ?Z$]Z*'%[%_% *= z!=-
�^'%_% [Z'> ?�%Q*��>[=]=Q{ *�!$�!�Z{ $% q}Z]^-
��!!{ ?%'=q!"'= Z!$�'Q> ��� q=]��!% [Z$ 
[Z'> *= Q*=�> '>�Z!!{. �=', > ?Z$]Z*'Z[, {'Z 
?=]{*^ *�=$"�Z#!Z Q"_=��*", q!=j�!!{ Z!$�'Q> 
��� Q*=!%["]% 34,7±1,53 }=]=, �% [ 1,2 �=q= 
}>]% <�!��, !Z� [ %QZ} z!=�^'%_% [Z'> *Z�W
� _�>?" — [Z$?%[Z$!% 42,5±3,62 }=]=. �!=]%-
_Zj!= *�!$�!�Z{ ?�%Q*��>[=]=Q{ [ Z!�"` _�>-
?=` — > ?Z$]Z*'Z[ �� *= ��� _�>? q!=j�!!{ Z!$�'-
Q> ��� [ 1,3 �=q= }>]% <�!��, !Z� q!=j�!!{ 
Z!$�'Q> ��� [ %QZ} z!=�^'%_% [Z'>: > ?Z$]Z*'Z[
�� _�>?" q!=j�!!{ Z!$�'Q> ��� Q*=!%["]% 
29,6±2,43 }=]=, [ %QZ} z!=�^'%_% [Z'> *Z�W
� _�>?" — 37,8±4,11 }=]=; > ?Z$]Z*'Z[ ��� _�>-
?" q!=j�!!{ Z!$�'Q> OHI-S Q*=!%["]%
27,7±3,26 }=]=, [ %QZ} z!=�^'%_% [Z'> *Z�W � 
_�>?" — 35,4±2,78 }=]=. � ?Z$]Z*'Z[ �V _�>-
?" q!=j�!!{ Z!$�'Q> ��� Q*=!%["]%

�������
#��
���� ��
��� ����� 	������ ��	�2���� � 4	���6 ��	
��/��/ (�±m)

����:��� # 4	��� (n=26) ## 4	��� (n=22) ### 4	��� (n=23) IV 4	��� (n=43)

OHI-S, �	� 1,77±0,02 1,53±0,01* 1,46±0,02* 0,87±0,03*

V+D, % 38,4±3,26 33,7±2,52 31,6±1,84 22,8±2,73*
'
����	�: *�<0,001 — ������������
 ������� ���'��
 �������� !���� ����������.
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19,3±1,45 }=]=, �% [ 1,2 �=q= }>]% <�!��, 
!Z� [ %QZ} z!=�^'%_% [Z'> *Z�W � _�>?" — [Z$-
?%[Z$!% 23,8±2,73 }=]= (�"Q. 4).

)�*�����
�Z$ j=Q $%Q]Z$��!!{ [Q*=!%[]�!% !�_=*"[!"# 

[?]"[ �'Z$]"[%W q["j'" ?=]Z!!{, {' *�=$"�Z#!"` 
Q"_=��*, *=' Z Q>j=Q!"` =] *̂��!=*"[!"` q=Q%}Z[, 
!= Q*%<=*%]%_Zj!"# Q*=*>Q [ %QZ} ?Z$]Z*'%[%_% 
*= z!=�^'%_% [Z'>. �*�"<=!Z ��q>] *̂=*" ?%'=q=-
]", �% !�[Z$’�<!%z Q']=$%[%z $Z{]^!%Q*Z ]Z'=-
�{-Q*%<=*%]%_= <=� }>*" ?�%Q[Z*!"�^'= �%}%*= 
Q*%Q%[!% <%*"[=�ZW $% !=[j=!!{ *= $%*�"<=!!{ 
Z!$"[Z$>=]^!%W _Z_Z�!" ��, = *='%� $"Q?=!Q��"q=-
�Z{ %QZ} ?Z$]Z*'%[%_% *= z!=�^'%_% [Z'>. �Q%}]"-
[> >[=_> Q]Z$ ?�"$Z]{*" =Q?�'*=< ["!"'!�!!{ *= 
>'%�Z!�!!{ �'Z$]"["` q["j%', q%'��<= ?=]Z!!{, 
=$�� [Z$%<%, �% }�q ?�"?"!�!!{ ?=]Z!!{ !�<%�-
]"[% $%Q{_*" Q*Z#'"` Z $%[_%*�"[=]"` ��q>]^-
*=*Z[ ]Z'>[=]^!%-?�%JZ]='*"j!"` q=`%$Z[. �%<> 
%}%[’{q'%[% ?%*�Z}!% q[��*=*" >[=_> *= [!%Q"*" 

$% =]_%�"*<> !=$=!!{ ]Z'>[=]^!%-?�%JZ]='*"j-
!%W $%?%<%_" _Z_Z�!Zj!� !=[j=!!{ Z ["`%[=!!{ *= 
<%*"[=�Z#!Z }�QZ$" �%$% ?�"?"!�!!{ ?=]Z!!{.

���*������� ����"+'�> ��*"��!��+ ?%]{-
_=z*^ > !=>'%[%<> %}��>!*>[=!!Z ?Z$`%$Z[ $% 
�%q�%}'" *= [?�%[=$��!!{ [ ?%$=]^�%<> ?�%-
_�=<" ?�%JZ]='*"j!"` q=`%$Z[ $]{ J%�<>[=!!{ 
Q*Z#'%W <%*"[=�ZW $% [Z$<%[" [Z$ ?=]Z!!{, = *=-
'%� $% q}�����!!{ Z q<Z�!�!!{ q$%�%[’{ Q���$ 
%QZ} ?Z$]Z*'%[%_% *= z!=�^'%_% [Z'>.

1�’`7�� ��{"���|�@ 7 �"�����5� �������-��-
*"����5� ��{���5�. 
� $%Q]Z$��!!{ � J�=_<�!-
*%< ?]=!%[%W 	��: «�%<?]�'Q!� <%�J%-J>!'-
�Z%!=]^!� $%Q]Z$��!!{ *= %}��>!*>[=!!{ 
q=Q*%Q>[=!!{ Q>j=Q!"` *�`!%]%_Z# $]{ ]Z'>[=!-
!{ *= ?�%JZ]='*"'" Q*%<=*%]%_Zj!"` q=`[%�z-
[=!^», � $���=[!%W ���Q*�=�ZW 0121U109242.

�%Q]Z$��!!{ ?�%[�$�!% }�q >j=Q*Z J=�<=��[-
*"j!"` '%<?=!Z#.
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Spinal muscular atrophy (SMA) is a rare genetic inherited neuromuscular disease that requires a comprehensive multidisciplinary approach to 
diagnosis and treatment.
Purpose — to provide a review of scientific works on comprehensive care for children with SMA according to the principles of the International 
Classification of Functioning, Disability and Health (ICF), standardized tools for assessing the functional status of the patient.
Materials and methods. The article presents the data of the literature review on the use of ICF principles in the organization of care for chil-
dren with SMA, the use of standardized tools for assessing the functional status of the patient.
Review and discussion. The implementation of the ICF in daily practice helps to improve the rehabilitation aid to children with SMA. Using 
the philosophy of the ICF, physicians began to comprehensively assess the health of the child, to estimate the functionality of the child using 
standardized tools, to form rehabilitation goals in accordance with the functional capabilities of the child, to determine environmental factors 
which do not allow the child to fully realize their rehabilitation potential.
Conclusions. ICF makes it possible to determine of all aspects of the life of a child with SMA and to determine the impact of environmental 
factors on its level of functioning. According to ICF principles it is necessary to use standardized tools to assess the health status and the func-
tional activity of a child with SMA, for evaluating the effectiveness of rehabilitation.
No conflict of interests was declared by the authors.
Key words: ICF, spinal muscular atrophy, rehabilitation, functioning.

�����������/ ����
�� �3���7
���
� ICF �3/ ��
�5����/ 7����
���31��4� ����� �
�
� 
:
 ��
��31��5 �’/:���5 ��	�7
A5
�.
. ��+��1, �.(. "��/��2, 
.*. ������0�1, �.�. ���	�)���1

¹�	#���	����� ����������� �
����� ������’� $��	!�� ����� %.`. 4����	, �. ?�!�
²'������� ���������!, ���
�	���! � �	�������! �D+� $��	!��, �. &	����

C���	���	 �’����	 	������ (C+D) — �������� ��������� �	�������� �������-�’����� �	
�����	���, "� �������� ������������ ��-

���#�����	����� ���
��� �� ��	�������� � �����	���.
�
�� — �	����� ����� �	�����
 ����� "��� ����������! �������� ����� �� C+D ���������� �� ����#���� +�
�	�����! ��	�����	#�! 
����#�����	���, ���	�������� � ������’� (ICF), �� �	������	���� ��	��	������	��
 ������������ �#���� ����#���	������ ��	�� �	#����	.
���
	
�3� �� �
����. �	������ �	�� ������ �����	���� "��� �	������	��� ����#���� ICF � ���	���	#�! �������� ����� �� C+D, ��-
������	��� ��	��	������	��
 ������������ �#���� ����#���	������ ��	�� �	#����	.
�43/� �� �94���	
��/. �	����	�
���� ICF � ����������� ��	����� �	� ����� �����*��� ��	�����	#���� �������� ����� �� C+D. 
�	���������� ��������� ICF, ���	�� ���	�� ���������� �#����	�� ��	� ������’� ������, !! ����#���	���� ��
������� �	 ��������� 
��	��	������	��
 ������������, ������	�� ��	�����	#���� #��� ���������� �� ����#���	����
 ��
�������� ������, ����	�	�� �	����� 
�	�����*����� ��������"	, "� �� �	��� ����� ������ ������ ����� ��	�����	�� ��	���� ��	�����	#����� �����#�	�.
��������. ICF �	� ����� ����	���� ��� ������� 
���� ������ �� C+D, 	 �	��
 ������� ����� �	������ �	�����*����� ��������"	 �	 
������ !! ����#�����	���. (��������� �� ����#���� ICF, ���� �	��������	�� ��	��	������	�� ����������� ��� �#����	��� ��	�� ������’� 
� ����#���	����! 	��������� ������ �� C+D, 	 �	��
 ��� �#����	��� ������������ ��	�����	#�!.
D����� �	������� ��� ����������� ��������� ���������.
�35.��
 �3���: ICF, ����	���	 �’����	 	������, ��	�����	#��, ����#�����	���.

Introduction

Spinal muscular atrophy (SMA) is a rare 
genetic inherited neuromuscular disease 
that is also one of the most devastating 

neurological diseases in childhood. Infants and 
children with SMA su� er from progressive muscle 
weakness, with the development of severe muscle 
atrophy and � accid paralysis of skeletal muscles and 
respiratory muscles caused by degeneration of motor 
neurons in the spinal cord and brain stem [15].

SMA requires a comprehensive approach to 
diagnosis and treatment, optimal control of the 
course of the disease requires the cooperation of 
many healthcare professionals [19]. All patients 

diagnosed with SMA should be referred to
a specialized clinic / centre for neuromuscular 
diseases, where they can receive multidisciplinary 
care of: a pediatric neurologist (examination, 
coordination of multidisciplinary care, determination 
of indications for gene therapy), consultation with a 
pulmonologist (functional assessment of respiration, 
determination of indications for respiratory 
support), a gastroenterologist (optimal nutrition 
of a child with SMA, management of dysphagia, 
indications for the installation of gastrostomy), 
an orthopedist (prevention of orthopedic 
complications, orthosis, prevention osteoporosis), 
a doctor of physical and rehabilitation medicine, 
a physical therapist, an ergotherapist (for the 
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provision of rehabilitation services, the formation 
of a home rehabilitation program, the selection of 
auxiliary means), a geneticist (families and adults 
with SMA should also be provided with advice on 
genetic issues) [6,15,19].

Specialists should work in an interdisciplinary 
team and take into account not only the patient’s 
medical needs, but also take into account and 
respect their social, cultural and spiritual needs. 
The International Classi� cation of Functioning, 
Disability and Health (ICF) is the classi� cation, 
in terms of which we can cover all the patient’s 
problems caused by SMA, which allows doctors to 
diagnose these problems in time, assess the level 
of functionality and rate of disease progression, 
select medical treatment and rehabilitation 
interventions [21,22].

Purpose of the study — to provide a review of 
scienti� c works on comprehensive care for children 
with SMA according to the principles of the Inter-
national Classi� cation of Functioning, Restriction 
of Life and Health (ICF), standardized tools for as-
sessing the functional status of the patient.

Materials and methods
The article presents the data of the literature 

review on the use of ICF principles in the organiza-
tion of care for children with SMA, the use of stan-
dardized tools for assessing the functional status of 
the patient.

Review and discussion
The ICF makes it possible to accurately 

re� ect the health status of children with varying 
degrees of functional impairment. According 
to this classi� cation, patient health indicators 
are presented in the form of various categories 
(which are indicated by a code) of the main 
components of the ICF, such as body functions and 
structures, activities and participation. Disease 
and disability are not a purely biomedical problem, 
the determination of the impact of environmental 

factors on the level of functioning of the patient 
and social adaptation is also re� ected in the 
categorical pro� le of the ICF [26]. Sometimes 
environmental factors play a crucial role in 
improving a child’s level of functioning. If we 
take the example of a patient with SMA, it is the 
availability of pathogenetic gene therapy that will 
prevent the progression of the disease and death; 
the availability of respiratory support equipment 
will extend the quality and life expectancy of the 
child; multifunctional strollers improve patient 
mobility. In such cases, the support of the state 
and local communities plays a very important role, 
which has reformatted the approach to providing 
care to children with disabilities from a biomedical 
model of care to a biopsychosocial model.

Thus, the ICF classi� es both various health 
indicators (such as respiration, muscle strength, 
gait, self-care) and indicators that are related to 
health (education, transportation, availability of 
medicines, auxiliary means, rehabilitation services, 
various social interactions) (� g.) [16,20].

Over the last decade, the world has been creating 
multidisciplinary teams of specialists to form basic 
categorical sets of assessment for patients with the 
most common diseases, such as cerebral palsy and 
autism in children. There is no basic set approved 
by the World Health Organization for children 
with SMA. At the same time, a clinical case of 
evaluating the e� ectiveness of gene treatment 
was published, where the authors presented 
the management of SMA and evaluation of the 
e� ectiveness of treatment in accordance with the 
ICF, a categorical pro� le was formed [21].

It is very important to determine the degree of 
violation of the structure and function, activities 
and participation for each pro� le category, using 
standardized assessment scales. Until recently, the 
clinical assessment of the functional capabilities 
of a patient with SMA was reduced to «standing 
/ not standing, sitting / not sitting, turning over 
from back to stomach / not turning over, holding 
the head / not holding». The quality of movements 
was not taken into account. It is impossible to 
standardize such indicators and evaluate their 
changes in dynamics.

Over the last few years, we have been seeing 
very important advances in the pathogenetic 
(gene) treatment of SMA. An objective assessment 
of clinical symptoms and the degree of physical 
activity restriction allows to analyze the 
e� ectiveness of drug treatment of a patient with 
SMA. It makes it possible to quantify rehabilitation 
measures (in scores), indicate the areas of their 

Fig. ICF and SMA
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immediate development, increase the maximum 
outpatient stage of the disease.

Taking these criteria into account, several 
scales have been developed in the world to assess 
the motor activity of patients with spinal muscular 
atrophy, depending on the age and type of SMA. 
Some of these tests contain identical points, which 
is quite logical when evaluating neuromuscular 
activity. All scales provide for retesting after 
6–12 months to quantify changes in the patient’s 
condition. The choice of scales depends on the type 
of SMA, age and functional status of the patient.

The Bayley scales (Bayley Scales of Infant and 
Toddler Development) assess large motor skills 
in children with developmental delays aged 1 to
42 months [1].

The CHOP-INTEND (Children’s Hospital 
of Philadelphia Infant Test of Neuromuscular 
Disorders) scale was specially developed by the 
Children’s Hospital of Philadelphia to assess 
the motor skills of debilitated children in the 
� rst year of life [19,22]. This scale consists of
16 points, each of which has the following rating 
options: 0 — no answer, 1 — minimal answer,
2 — partial answer, 3 — almost complete answer, 
4 — full answer level. Motor activity is evaluated 
in 7 domains: spontaneous movements; hand grip; 
head movements; hip adductors; turning over; 
� exion of the shoulder, elbow, hip; Galant re� ex. 
Without treatment, children with type 1 of SMA 
experience a steady decline in CHOP-INTEND 
scale over time. The overall CHOP-INTEND 
score correlates with patients’ need for respiratory 
support. Patients with SMA requiring BiPAP 
received lower scores on this scale [8,9].

HINE-2 scale (The Hammersmith Infant 
Neurological Examination, section 2) evaluates 
the development of a child’s motor skills in 8 
domains. It is used in children aged 2 to 24 months.
The number of scores on this scale is from 0 to 26 [5]. 
With its help, the doctor quickly and e� ortlessly 
has the opportunity to assess the compliance of 
motor skills with the child’s age. Patients with type 
1 of SMA without treatment have a low score on 
the HINE-2 scale and do not increase over time. 
No patient with this diagnosis has a chance to learn 
to turn over or sit without support in the absence 
of specialized treatment. Therefore, achieving 
higher scores on the HINE-2 scale indicates the 
e� ectiveness of therapy [5].

The MFM (Motor Function Measure) scale 
evaluates physical activity in older patients.
It allows to assess the degree of disease progression, 
as well as to detect even a slight positive trend in 

the background of treatment [2,23,25]. It evaluates 
the severity and progression of neuromuscular 
diseases in 3 domains: distal mo tor functions; 
axial and proximal motor functions; standing and 
moving positions. Each point of the scale has the 
following assessment options: 0 — the movement 
does not initiate or the ascending position cannot 
be maintained; 1 — partially completes the exercise; 
2 — performs the exercise with compensations, 
slowly or clumsily; 3 — completes the exercise 
according to the standard scheme. The total 
amount of points is interpreted as: 85–96 — mild 
form of SMA; 65–85 — moderate one; 30–65 — 
severe one; 0–35 — very severe form of SMA.

The MFM scale can be used in a wide range 
of SMA patients and allows to conduct a full 
assessment of movement functions. If the amount 
of MFM points is converted to a scale from 0 to 
100, a healthy person can get 100 points. Instead, 
patients with type 2 and 3 of SMA never get
a score higher than 70 points without treatment. 
Given the progressive nature of SMA, stabilization 
of movement functions, or any improvement in 
MFM-32 is considered to be an important result. 
Improving the score by �3 points is considered to 
be a signi� cant clinical achievement. Important 
advantages of the scale are the ability to use in 
patients with di� erent SMA phenotypes and 
di� erent functional status (walking, non-walking), 
as well as the ability to fully assess motor function 
in the range from small movements to global motor 
skills [2,23,25].

The Modi� ed Hammersmith scale (Expanded 
Hammersmith Functional Motor Scale (HFMSE), 
consisting of the HFMS (Hammersmith Functional 
Motor Scale) and some elements of the GMFM 
(Gross Motor Function Measure) scale is used to 
assess the degree of activity restriction of patients 
with SMA older than 5 years old [14,17].

The scale consists of 33 points, each of which has 
the following assessment options: 0 — no answer;
1 — partial answer; 2 — full answer. The ability to 
turn over independently, sit, hold your head, get up 
and lie down from a sitting position, crawl, stand, 
take steps, run and jump is evaluated.

The RULM scale (Revised Upper Limb Mod-
ule) is used to assess the motor function of the 
upper extremities in children and adults with 
SMA, including the transition from a walking state 
to a non-walking one. Movements in the shoulder 
and elbow joints, wrist and hand are evaluated. 
The scale consists of 20 sections, and the maximum 
possible number of points is 37. Each point of 
the scale has the following assessment options:
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0 — cannot perform; 1 — partially performs 
movement; 2 — movement in full. Improving the 
score by 2 points is considered to be a clinically 
signi� cant result. The scale is designed speci� cally 
for SMA involving patients and caregivers and is 
easy to use. The scale indicators re� ect conscious 
functional actions from everyday life that are of 
clinical signi� cance for patients, their caregivers 
and clinicians. These are manipulations with objects 
(hold a cup, pencil, draw a line, press a button, open 
a plastic container), lifting and moving your hand 
to the side, holding the weight, etc. It allows you 
to monitor changes in motor function, including 
the transition from an outpatient state to a non-
outpatient one [12,13].

The 6-Minute Walk Test assesses physical 
endurance based on the distance covered in
6 minutes in patients with type 2/3 of SMA. 
The age and height of children a� ect the control 
range [24]. The result of this test correlates with
the results of the Hammersmith score.

Recently, it is recommended to use scales in 
accordance with the functional types of SMA
(table) [4,18].

Depending on the level of functioning of the 
patient, an individual rehabilitation program is 
developed, and rehabilitation interventions and 
auxiliary tools are selected, the ICF intervention 
table is � lled in, where need to indicate which 
interventions will be used and who will conduct 
these interventions [10]. A multidisciplinary team 
is formed. At the end of the rehabilitation cycle, 
which a child with SMA can have up to 6 months, a 
second assessment is carried out using standardized 
assessment scales [10,11,15].

In addition, the problems faced by the patient 
are identi� ed, namely accessibility to medical 
and social services, gene therapy, inclusive 
training, provision of auxiliary means, barrier-

free environment. It is very important to make 
political decisions at the level of society, region 
and state regarding the accessibility of a child 
with SMA to gene therapy, which prevents further 
disease progression and is an integral part of the 
health of a child with SMA [3,7]. In addition, 
access to such medical services as physical therapy, 
ergotherapy, auxiliary means (respiratory support 
devices, multifunctional strollers) is important 
[6,15,19].

Realizing the importance of the impact of 
environmental factors on the health status of a child 
with SMA, public parent organizations continue to 
take initiatives to local self-government bodies to 
reduce their negative impact on the rehabilitation 
potential of a child with SMA.

Taking into account all the components of the 
ICF in organizing the provision of assistance to 
children with SMA in Ukraine, several projects 
were initiated: creation of a working group 
on translation and linguistic adaptation into 
Ukrainian of the clinical protocol for assistance 
to children with SMA (Ministry of Health of 
Ukraine); creation of centers for neuromuscular 
diseases with a multidisciplinary team; support of 
patients by local communities for � nancial support 
for the purchase of gene therapy drugs; approval of 
the action plan «National strategy for creating a 
barrier-free space in Ukraine until 2030».

Conclusions
CF makes it possible to determine of all aspects 

of the life of a child with SMA and to determine 
the impact of environmental factors on its level of 
functioning.

It is thanks to the ICF that specialists and parents 
have the opportunity to take a comprehensive 
approach to assessing the health status, develop an 
individual rehabilitation program and improve the 

Table
Tests Recommended in Different Functional Types of SMA

Scales Non-sitters (type 1) Sitters (type 2 / 
non-ambulant type 3) Ambulant (type 3)

Motor development
HINE

Functional scales
CHOP-INTEND

HFMSE

RULM

MFM

���������!"#$%#�!&���!'�
6MWT
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system of medical care and social protection of a 
child with SMA together with local communities.

According to ICF principles it is necessary 
to use standardized tools to assess the functional 
activity of a child with SMA, the e� ectiveness 

of rehabilitation interventions. Di� erent tools 
of assessment may be recommended for children 
depend on ages and functionalities.
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Violent head trauma in infants, or the shaken baby syndrome: pediatric aspects
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The article is devoted to the problem unfamiliar to medicians, lawyers and forensic doctors — «the shaken baby syndrome». Today this condition is called «violent head trauma». 
Violent head trauma in newborns is a variant of the child abuse syndrome and is associated with high mortality and impaired child development not only in early age, but also 
in later life, it affects the quality of life of children and their families. The social and psychological causes of violence against infants, the mechanisms of trauma received in the 
framework of the likelihood of child abuse are described. An integrated management according to the established degree of probability of child abuse is proposed. Particular 
attention is paid to modern diagnostic methods in the article. With violent head trauma in infants, as a rule, there are no signs of external trauma, and the clinical symptoms 
are characterized by wide variability. That is why the main diagnostic methods are neuroimaging (computed tomography, magnetic resonance imaging, neurosonography),
x-ray examination of the skeleton, examination by an ophthalmologist.
The diagnosis is established by the presence of classic symptoms of shaken infants: subdural and subarachnoid hemorrhages, bilateral retinal hemorrhage, diffuse brain damage. 
An assessment of the probability of violent head trauma as a cause of acute intracranial trauma in infants is presented.
No conflict of interests was declared by the authors.
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)*���

�%!=$ 75 �%'Z[ *%<> $"*{j"# ��!*_�-
!%]%_ J. Ca� ey (1946) [ �<��"'=!-
Q^'%<> ��!*_�!%]%_Zj!%<> �>�!=]Z 

%?>}]Z'>[=[ Q*=**z, ?�"Q[{j�!> $%Q]Z$��!!z 
<%�]"[%_% [q=�<%q[’{q'> `�%!Zj!"` Q>}$>�=]^-
!"` _�<=*%< *= ?���]%<Z[ *�>}j=Q*"` 'ZQ*%' qZ 
Q*�>�>[=!!{< !�<%[]{* [2]. � 1972 �. ��# ]Z'=� 
%?"Q=[ =!=]%_Zj!Z %q!='" [ $"*"!", ?%}"*%W
��<�!�<, = [ 1974 �. [[Z[ *��<Z! «whiplash shaken 
infant syndrome» (WSIS) — «Q"!$�%< �Zq'%_% 
Q*�>�>[=!!{ !�<%[]{*"». � ?%$=]^�%<> !=#-
}Z]^� ?%?>]{�!"< Z ?�"#!{*!"<, �% [Z$%}�=�=� 
?=*%_�!�*"j!> Q>*^ Q*=!>, Q*=[ *��<Z! «Shaken 
baby syndrome» (SBS) — «Q"!$�%< Q*�>��!%W
$"*"!"». � 2009 �. ��# Q*=! !=q"[=�*^Q{
«!=Q"]^!"�^'= *�=[<= _%]%["» (	�\) [4].

	=Q"]^!"�^'= *�=[<= _%]%[" — �� Q>'>?-
!ZQ*^ j���?!%-<%q'%["` *�=[<, Q?�"j"!�!"` 
q=Q*%Q>[=!!{< Q"]" (Q*�>�>[=!!{ =}% ?�{<%_% 

>$=�>) $% !�<%[]{*" =}% <=]�!^'%W $"*"!". �='= 
*�=[<= `=�='*��"q>�*^Q{ !={[!ZQ*z ']Z!Zj!"`, 
��!*_�!%_�=JZj!"` *= ]=}%�=*%�!"` $=!"`, {'Z 
!� <%�!= ?%{Q!"*" !={[!"< =!=<!�q%< =}% {'Z 
!� [Z$?%[Z$=z*^ Q*=$ZW �%q["*'> $"*"!" [4,8].

|=Q*%*= 	�\ Q*=!%["*^ [Z$ 10 $% 30 !=
100000 !�<%[]{* > �Z'. � }=_=*^%` ["?=$'=` 
	�\ q=]"�=�*^Q{ !�$Z=_!%Q*%[=!%z q %_]{$> 
!= [Z$Q>*!ZQ*^ ?%�'%$��!!{ <’{'"` *'=!"! > 
!%[%!=�%$��!%_%, Q[Z$'Z[ q=?%$Z{!!{ *�=[<" *= 
%}Q*=["!, �% ['=q>z*^ != %*�"<=!!{ $"*"!%z 
?%�'%$��!^. �=`[%�z[=!!{ <=z*^ Q��#%q!Z 
[Z$$=]�!Z !=Q]Z$'", Q?�"j"!�!Z !�?%?�=[!"-
<" Q*�>'*>�!%-J>!'�Z%!=]^!"<" >�=��!!{<" 
��!*�=]^!%W !��[%[%W Q"Q*�<". �Q']=$!�!!{
<%�>*^ ["!"'=*" {' !�q=}=�%< ?ZQ]{ *�=[<", 
*=' Z q= 'Z]^'= �%'Z[ [13,29]. �%�Z[!{!% ]�_-
'= ["?=$'%[= *�=[<= <%�� ?�"q[�Q*" $% q!=j-
!"` >�'%$��!^, %Q%}]"[% [ �=qZ ?%[*%�!%W $ZW 
=}% !�Q[%�j=Q!%W <�$"j!%W $%?%<%_" [5]. 	�\
� ?�%[Z$!%z ?�"j"!%z Q<��*�]^!"` *�=[< _%-
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]%[" [ $Z*�# $% 2 �%'Z[ Z [Z$?%[Z$=� q= 53% Q��-
#%q!"` =}% ]�*=]^!"` !=Q]Z$'Z[ j���?!%-<%q'%-
[%W *�=[<" [8].

� [Z*j"q!{!Z# <�$"j!Z# ]Z*��=*>�Z ?�%}]�-
<= 	�\ ?�='*"j!% !� ["Q[Z*]�!=, = <�$"j!= 
*= Q>$%[= ?�='*"'= ?�% *='Z ["?=$'" [q=_=]Z 
!� ?%[Z$%<]{�, *%<> �% !�<=� q='%!%$=[j"` 
$%'><�!*Z[ ?�% [Z$?%[Z$=]^!ZQ*^ _�%<=${! q= 
q]%j"!" ?�%*" !%[%!=�%$��!"`. �]Z$ q=q!=j"-
*", �% [ �'�=W!Z !�<=� �%$!%_% ["?=$'>, '%]" 
} Q>$%[%-<�$"j!"# �'Q?��* [Q*=!%["[ ?�"j"!> 
Q<��*Z «�"!$�%< Q*�>��!%W $"*"!"» [19].

��*�%Q?�'*"[!"# =!=]Zq Zq <�$"j!%W $%-
'><�!*=�ZW — 3100 $Z*�# 1-_% <ZQ{�{ �"**{,
{'Z ?���}>[=]" [ ?Z$�%q$Z]=` �$�Q^'%W %}]=Q!%W 
$"*{j%W ']Z!Zj!%W ]Z'=�!Z, *= 30 Q�'�Z#!"` ?=*%-
]%_%=!=*%<Zj!"` ?�%*%'%]Z[ �%q*"!> $Z*�# �^%-
_% [Z'> q= 2005–2010 ��. ["{["]" #<%[Z�!ZQ*^ 
Q"!$�%<> Q*�>�>[=!!{ !�<%[]{*" [ 5 ["?=$'=` 
(1,61 != 100000) [1].

	= Q^%_%$!Z !� ZQ!>� %JZ�Z#!%_% $Z=_!%q> 
�^%_% Q*=!>. �$!=' Q]Z$ q=>[=�"*", �% [ ?�='-
*"j!Z# $Z{]^!%Q*Z ]Z'=�{ !={[!ZQ*^ %JZ�Z#!%_% 
$Z=_!%q> !� <=� *='%_% q!=j�!!{, {' �=!!� ["{[-
]�!!{ Q?��"JZj!"` ?%�'%$��!^, [Q*=!%[]�!-
!{ J='*> <%�]"[%_% !=Q"]^Q*[=, ]Z'>[=]^!=
*='*"'= [�$�!!{ !�<%[]{* Zq !=Q"]^!"�^'%z 
*�=[<%z _%]%[" *= {' �^%<> q=?%}Z_*".

��
� $%Q]Z$��!!{ — >q=_=]^!"*" ]Z*��=-
*>�!Z $=!Z *= ��q>]^*=*" []=Q!"` $%Q]Z$��!^ 
�%$% $Z=_!%Q*"'" # *='*"'" [�$�!!{ !�<%[]{* 
Zq !=Q"]^!"�^'%z *�=[<%z _%]%[".

���5������-������� ��3�"}����` ��`"+-
��*�� 7��"���� �>����� 7�����’` � *$���
7���{�3���` �� �������@ ��5�'�+�5� ��*�"+-
*��� ����� �����

�% %�_=!Z[, != {'Z q_Z$!% Zq q='%!%< ?%']=$�-
!% ?%[!%[=��!!{ > QJ��Z q=?%}Z_=!!{ *= ?�%-
*"$ZW $%<=�!^%<> !=Q"]^Q*[> ?�%*" $Z*�#, !=-
]��=*^ q=']=$" %`%�%!" q$%�%[’{. �?��"JZ'%z
[ �^%<> ["?=$'> � *�, �% q=`%$", {'Z Q]Z$ ?�%[%-
$"*" $]{ q=?%}Z_=!!{ *= ?�%*"$ZW $%<=�!^%<> 
!=Q"]^Q*[>, ?%*�Z}!% q$Z#Q!z[=*" %$!%j=Q!%
q !=$=!!{< <�$"j!%W $%?%<%_" $"*"!Z.

�=q%[Z ?�"!�"?", {'Z q=_=]%< %}><%[]zz*^ 
Q?�{<%[=!ZQ*^ $���=[" q=?�%[=$"*" z�"$"j-
!Z _=�=!*ZW q=`"Q*> $"*"!" [Z$ $%<=�!^%_% !=-
Q"]^Q*[=, ?���$>QZ< q=']=$�!% [ !%�<=` <Z�-
!=�%$!%_% ?�=[= — �%![�!�ZW ��	 ?�% ?�=[= 
$"*"!", �%![�!�ZW �=$" ~[�%?" ?�% q=`"Q* 
$Z*�# [Z$ Q�'Q>=]^!%W �'Q?]>=*=�ZW *= Q�'Q>=]^-
!%_% !=Q"]^Q*[=, ~[�%?�#Q^'Z# '%![�!�ZW ?�% 
q$Z#Q!�!!{ ?�=[ $Z*�#. �%�{$ Zq �"< [ �'�=W!Z 
?�"#!{*% �{$ q='%!%$=[j"` ='*Z[ > QJ��Z q=-

`"Q*> ?�=[ $"*"!", > {'%<> ["q!=j�!% ?�=[% 
$"*"!" != q=`"Q* [Z$ >QZ` J%�< !=Q"]^Q*[=.
� Q[%W# $Z{]^!%Q*Z q=']=$" %`%�%!" q$%�%[’{ ?Z$ 
j=Q %}Q*���!!{ *= !=$=!!{ <�$"j!%W $%?%<%_" 
?%Q*�=�$=]"< %Q%}=< '��>z*^Q{ !='=q%< ��� 
�'�=W!" [Z$ 01.02.2019 � 278 «��% q=*[��$��!-
!{ �%�{$'> ?�%[�$�!!{ *= $%'><�!*>[=!!{ 
��q>]^*=*Z[ <�$"j!%_% %}Q*���!!{ ?%Q*�=�$=-
]"` %QZ} [Z$ $%<=�!^%_% !=Q"]^Q*[=, =}% %QZ}, 
{'Z #<%[Z�!% ?%Q*�=�$=]" [Z$ $%<=�!^%_% !=-
Q"]^Q*[= *= !=$=!!{ W< <�$"j!%W $%?%<%_"» 
[17], ?%Q*=!%[=<" �=}Z!�*> �Z!ZQ*�Z[ �'�=W!" 
[Z$ 03.10.2018 � 800 «��{'Z ?"*=!!{ Q%�Z=]^-
!%_% q=`"Q*> $Z*�#, {'Z ?���}>[=z*^ > Q']=$-
!"` �"**�["` %}Q*=["!=`, > *%<> j"Q]Z *='"`,
�% <%�>*^ q=_�%�>[=*" W` �"**z *= q$%�%[’z», 
[Z$ 22.08.2018 � 658 «��% q=*[��$��!!{ �%-
�{$'> [q=�<%$ZW Q>}’�'*Z[, �% q$Z#Q!zz*^ q=`%-
$" > QJ��Z q=?%}Z_=!!{ *= ?�%*"$ZW $%<=�!^%-
<> !=Q"]^Q*[> Z !=Q"]^Q*[> q= %q!='%z Q*=*Z»,
Z!�"<" !%�<=*"[!%-?�=[%["<" ='*=<" [10,11].

��=�Z[!"' q=']=$> %`%�%!" q$%�%[’{, {'%<> 
Q*=]% [Z$%<% ?�% $"*"!>, Q*%Q%[!% {'%W [j"!�!% 
$%<=�!� !=Q"]^Q*[%, ?%["!�!:

	   ?�%=!=]Zq>[=*" %*�"<=!> Z!J%�<=�Zz 
�%$% $"*"!" *= ["$Z]"*" #<%[Z�!Z �"q"'" 
[Z$?%[Z$!% $% ?���]Z'> %q!=' *= J='*%�Z[;

	   ["q!=j"*" $%�Z]^!ZQ*^ $%$=*'%[%_% <�$"j-
!%_% %_]{$>, Q?�{<>[=!!{ $"*"!" $% Z!�"` 
J=`Z[�Z[ q=']=$> %`%�%!" q$%�%[’{ $]{ $%-
$=*'%[%_% %}Q*���!!{ *= !=$=!!{ <�$"j-
!%W $%?%<%_";

	   ?���$=*" ["q!=j�!> [ q=']=$Z [Z$?%[Z$=]^-
!%<> ?�=�Z[!"'> Z!J%�<=�Zz ?�% $"*"!>, 
{'= q=q!=]= $%<=�!^%_% !=Q"]^Q*[=, $]{ 
?]=!>[=!!{ ?%$=]^�"` $Z# �%$% q=`"Q*> 
$"*"!";

	   > �=qZ !={[!%Q*Z J='*%�Z[, �% q=_�%�>z*^ 
�"**z Z q$%�%[’z $"*"!" *= ?%*��}>z*^ 
!�_=#!%_% [*�>j=!!{, >Q!% ?%Z!J%�<>[=*" 
[Z$?%[Z$!Z Q]>�}" > Q?�=[=` $Z*�#;

	   q=}�q?�j"*" !��%q_%]%��!!{ ?��Q%!=]^!%W 
Z!J%�<=�ZW ?�% $"*"!> *= WW QZ<’z Z!�"< 
%Q%}=< (q= ["!{*'%< J=`Z[�Z[, >?%[!%[=-
��!"` != q}Z� Z!J%�<=�ZW ?�% Q"*>=�Zz,
> {'Z# %?"!"]=Q{ $"*"!=), *= !=$=!!{ W# 
$%?%<%_".

�%�{$%' [q=�<%$ZW Q>}’�'*Z[, �% q$Z#Q!zz*^ 
q=`%$" > QJ��Z q=?%}Z_=!!{ *= ?�%*"$ZW $%<=�-
!^%<> !=Q"]^Q*[>, != !%�<=*"[!%<> �Z[!Z != 
Q^%_%$!Z !� ["q!=j�!"#, = �� ?%*��}>� $%$=*'%-
[%_% ?�=[%[%_% ��_>]z[=!!{ $]{ �J�'*"[!%_% 
*= Q[%�j=Q!%_% ��=_>[=!!{ != ["?=$'" $%<=�-
!^%_% !=Q"]^Q*[= ?�%*" $Z*�#.
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	"�j� q=?�%?%!%[=!% Z!*�_�%[=!� [�$�!!{ q= 
[Q*=!%[]�!"< Q*>?�!�< Z<%[Z�!%Q*Z �%�Q*%'%_% 
?%[%$��!!{ q $"*"!%z. �= ["{[]�!"<" %q!='=-
<" =}% J='*%�=<", {'Z ['=q>z*^ != #<%[Z�!ZQ*^ 
["!"'!�!!{ �"q"'> $]{ �"**{, q$%�%[’{ *= �%q-
["*'> $"*"!" [Q*=!%[]z�*^Q{ Q*>?Z!^ Z<%[Z�-
!%Q*Z �%�Q*%'%_% / q!�[=�]"[%_% Q*=[]�!!{ $% 
$"*"!", $=]Z, q=]��!% [Z$ �^%_%, ["q!=j=�*^Q{ 
?%Q]Z$%[!ZQ*^ !�%}`Z$!"` $Z# [16] (*=}]. 1).

�=*^'", {' Z $Z*", ?%*��}>z*^ ?�=[%[%_% q=-
`"Q*>, %$!=' Q]Z$ q=q!=j"*", �% !=Q"]^!"�^'Z *= 
["?=$'%[Z *�=[<" _%]%[" <=z*^ ?%$Z}!Z %q!='", 
{'Z <%�>*^ ['=q>[=*" != �%�Q*%'> ?%[�$Z!'> q 
$"*"!%z. �`%�Z ']Z!Zj!Z ?�%{[" <%�>*^ }>*" 
��q>]^*=*%< _Z?%'Q"j!%-Z��<Zj!%_% >�=��!!{ 
<%q'>, �% q}��Z_=z*^Q{ }]"q^'% 4 *"�!Z[ ?ZQ]{ 
!=�%$��!!{ $"*"!", *= Z!�"` q=`[%�z[=!^ ��-
j%["!" <%q'>, = *='%� <%�>*^ <%$"JZ'>[=*" 
?ZQ]{ <Z!Z<=]^!%_% Q*�>�>[=!!{ $"*"!", �% !� 
� ?Z$Q*=[%z $]{ q=�=`>[=!!{ W` $% _�>?" $Z*�# 
Zq Q"!$�%<%< �%�Q*%'%_% ?%[%$��!!{, q%'��<=, 
$% [=�Z=!*> #%_% ?�%{[> — 	�\ [23]. �%<> $Z*" 
Zq Q���$!Z< Q*>?�!�< Z<%[Z�!%Q*Z �%�Q*%'%_% ?%-
[%$��!!{ q $"*"!%z ?%*��}>z*^ %}%[’{q'%[%_% 
%}Q*���!!{ $]{ ["']zj�!!{ ?�"j"!, *=' q[=!%W 
«["?=$'%[%W *�=[<" _%]%["».

������� �� 5�>���75 �'���!���` 3�"����-
3� 5�7�� ���*"���� ����5� 3�"��� � ��5��"`�

��q?%Q���$!^%z ?�"j"!%z, �% ["']"'=� 
�%q["*%' 	�\, � Q=< ='* Q"]^!%W *�{Q'", = ?]=j 
$"*"!" !=#j=Q*Z�� ?�"q[%$"*^ $% Q"]^!%_%
WW Q*�>�>[=!!{. ���<Z! «Q*�>��!%W $"*"!"» q=-
Q*%Q%[>z*^ $]{ %?"Q> 	�\, {'> q=[$=z*^ !�<%[-
]{*Z }=*^'", !=<=_=zj"Q^ [_=<>[=*" #%_% ?]=j. 
	=#j=Q*Z�� *='Z ["?=$'" *�=?]{z*^Q{ q 2 *"�!Z[ 

[Z$ !=�%$��!!{ $% 3–4 <ZQ{�Z[ — «?��Z%$ JZ%]�-
*%[%_% ?]=j>». �]Z$ q=q!=j"*", �% $%Q]Z$��!!{, 
?�%[�$�!� �\� «�Z�!=�%$!"# ��!*� �%q["*-
'> Z ]Z$��Q*[=» Q?Z]^!% q �'Q?��*=<"-]Z'=�{<",
["{["]%, �% [ �'�=W!Z 5% }=*^'Z[ *�{Q>*^ $"*"!> 
$]{ q=Q?%'%�!!{ Z !� q!=z*^, �% [%!= ?����"[=� 
?��Z%$ «JZ%]�*%[%_% ?]=j>». 	=q[> «JZ%]�*%-
["#» [�"[=z*^ [Z$ =!_]Z#Q^'%_% «PURPLE» — 
Q'%�%j�!!{ [Z$ =!_]Z#Q^'"` Q]Z[, {'� q=?�%?%-
!>[=[ 	=�Z%!=]^!"# ��!*� Q"!$�%<> $"*{j%_% 
Q*�=`> qZ ���: «peak» (?Z') — ?]=j $%Q{_=� ?Z'> 
[ 2 <ZQ{�Z, ?%*Z< q<�!�>�*^Q{; «unpredictable»
(!�?���$}=j>[=!"#) — *�"[=]"# ?]=j ?%j"-
!=�*^Q{ Z ?�"?"!{�*^Q{ }�q �%$!%W ?�"j"!"; 
«resistant» (Q*Z#'"#) — $"*"!= <%�� ?]='=*" 
?�%*{_%< *�"[=]%_% j=Q>, !�q[=�=zj" != q=Q?%-
'%�!!{; «pain» (}Z]^) — > $"*"!" ["�=q }%]z != 
%}]"jjZ; «long» ($%[_%) — ?]=j <%�� *�"[=*" 
_%$"!=<"; «evening» ([�jZ�) — $"*"!= }Z]^�� 
?]=j� [[�j��Z. � Q���$!^%<> !�<%[]{ '�"j"*^
$% 4 _%$"! != $�!^. �]=j — �� «�%}%*=» !�<%[-
]{*", [Z$ {'%_% [%!% !� <%�� ?%<��*".

	=#j=Q*Z�� q=q!=z*^ JZq"j!%_% !=Q"]^Q*[= 
[ QZ<’W $Z*" q JZq"j!"<" *= ?Q"`Zj!"<" [Z$`"-
]�!!{<", !�$%!%��!Z, Zq <=]%z <=Q%z *Z]= ?�" 
!=�%$��!!Z, *%<> �% [%!" q=q["j=# $�=*Z[-
]"[Z�Z, }Z]^�� ?]=j>*^, <�!� ?�"[=}]"[Z q%[!Z.
�%�%Q]Z q�"[=z*^Q{, [*�=j=z*^ '%!*�%]^ !=$ Q%-
}%z. �=]z'= *�{Q>*^ [Z$ [*%<", ]z*Z, }�qQ"]]{ 
# �%q?=j>, !� ?=<’{*=zj" Q�}�. |%]%[Z'" [ �^%-
<> ["?=$'> }Z]^� Q`"]^!Z $% *='"` q�"[Z[, W`!{ 
?Q"`Z'=, != [Z$<Z!> [Z$ <=*��Z[, {'"< $%?%<=_=� 
_%�<%!, !� ["*�"<>�. �$!Z�z q ?�"j"! �%�Q*%-
'%_% ?%[%$��!!{ <=*��Z � !�}=�=!= [=_Z*!ZQ*^. 
�>$>j" �<%�Z#!% [Z$'"!>*"<" �� $% !=�%-
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1.  [�������� �	�	�� ������� ��������.
2.  C������	�� �	 ������� �� ���#�	�����	���� ����������.
3.  %��������� �������	
��� ���������� ���	���
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3.  %������������	�� �	����� ��� �������� ���������
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2.  %���������	�� �	����� "��� ������������ �������� 
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$��!!{, *='Z $Z*" !=�%$�>z*^Q{ �=!Z�� *��<Z!>
[ 2 �=q" j=Q*Z�� q= $Z*�# }=�=!%W [=_Z*!%Q*Z,
j=Q*% <=z*^ !"q^'> <=Q> *Z]=, j=Q*Z�� `[%�Zz*^
> ?���Z <ZQ{�Z �"**{, _Z��� �%q["[=z*^Q{, }Z]^-
�� ?]=j>*^. 	=#Q']=$!Z�"<" [[=�=z*^ ?���Z 
<ZQ{�Z �"**{ !�<%[]{*", '%]" }=*^'" Q*"'=z*^-
Q{ q $�?�"[=�Z�z Q!>, !���=]Zq%[=!"<" %jZ'>-
[=!!{<", !�%}`Z$!ZQ*z ?%[!ZQ*z ?���}>$>[=*" 
[]=Q!"# _�=JZ' �"**{. �"*>=�Z{ ?%Q"]z�*^Q{ 
*"Q'%< �%$"jZ[, ["Q%'"<" ["<%_=<" Q>Q?Z]^-
Q*[=, Q%�Z=]^!"< Q*��Q%<. ��{'Z Z!$"[Z$>=]^!Z 
%Q%}]"[%Q*Z $"*"!" *= WW }=*^'Z[ =}% ["`%[=*�-
]{ <%�>*^ ?%Q"]"*" #<%[Z�!ZQ*^ �%�Q*%'%_% 
?%[%$��!!{ q !�z. 	=Q=<?���$ �� !�}=�=!= 
$"*"!=, $"*"!=, {'= !� ["?�=[$%[>� %jZ'>[=!!{ 
}=*^'Z[ =}% <=� %Q%}]"[Z ?%*��}", *= ?=*%]%_Zj-
!Z %Q%}]"[%Q*Z. �Z$["�"*" �"q"' �%�Q*%'%_% 
?%[%$��!!{ q $"*"!%z <%�>*^ *='%� *�>$!%-
�Z, ?%[’{q=!Z q !%[%!=�%$��!"<, !�?%Z!J%�<%-
[=!ZQ*^ }=*^'Z[ =}% ["`%[=*�]Z[ �%$% �%q["*'> 
$"*"!" =}% !���=]^!Z %jZ'>[=!!{, �'Z$]"[� 
[�"[=!!{ =]'%_%]z j" !=�'%*"'Z[, JZ!=!Q%[Z 
*�>$!%�Z.

�"$Z]{z*^ *�" *"?%[Z <�`=!Zq<" *�=[<", %*-
�"<=!Z [ �=<'=` Q"!$�%<> *�{Q'":

	   q=!=$*% �Zq'"# �>` _%]%[" [?���$-!=q=$ ?Z$ 
j=Q Q*�>�>[=!!{ !�<%[]{*", {'� ?Z$*�"-
<>z*^ q= ?]�jZ =}% ?Z$ ?=`[";

	   �Zq'� '"$=!!{ <=]z'= != ]Z��j'%, �% q=-
_�%�>� ?���]%<%< j���?= [Z$ >$=�>;

	   q$=[]z[=!!{ �"#!%_% [Z$$Z]> Q?"!!%_% 
<%q'> q= *�"[=]%W *�{Q'".

� $Z*�# ?���%_% �%'> �"**{ $>�� ["Q%'"# 
�"q"' %*�"<=!!{ *�=[<", ?%[’{q=!%W Zq Q"]^!%z 
*�{Q'%z j���q $�{'Z %Q%}]"[%Q*Z [ =!=*%<Zj!Z# 
}>$%[Z _%]%[" *= j���?=, q%'��<=, ?%�$!=!!{ [�-
]"'%_% �%q<Z�> _%]%[" *= Q]=}'"` <’{qZ[ �"W �%-
}"*^ $"*"!> %Q%}]"[% Q?�"#!{*]"[%z $% ?�"-
Q'%�z[=]^!%->?%[Z]^!z[=]^!"` *�=[<. 	=[Z*^ 
q= 'Z]^'=Q�'>!$!%W *�{Q'" <%�>*^ ["!"'!>*" 
q!=j!Z >�'%$��!!{ [22,28].

�>'>?!ZQ*^ *�=[<=*"j!"` j���?!%-<%q'%["` 
>�'%$��!^ >!=Q]Z$%' Q*�>�>[=!!{ !�<%[]{*" 
[']zj=� %$!%- =}% $[%}Zj!"# Q>}$>�=]^!"# 
'�%[%["]"[, '�%[%["]"[ > QZ*'Z['> *= $"J>q!� 
>�'%$��!!{ <%q'> («*�Z=$= SBS»), <%�]"[% — 
?���]%< ��}��, 'ZQ*%' [9]. �]{ ?Z$*[��$��!!{ 
J='*> �%�Q*%'%_% ?%[%$��!!{ q $"*"!%z ']=-
Q"j!= *�Z=$= �^%_% Q"!$�%<> $%?%[!�!= j�*[��-
*%z ']Z!Zj!%z %q!='%z — !={[!ZQ*z != _�>$!Z# 
']Z*�Z *=/=}% ?]�j=` $"*"!" '�%[%["]"[Z[ =}% 
Z!�"` %q!=', {'Z <%�>*^ ["{[]{*"Q{ Q]Z$=<" 
[Z$ ?=]^�Z[ �>' $%�%Q]%_%. 
Z]�Q?�{<%[=!"# 
`=�='*�� [?]"[> *= Q*>?Z!^ >�'%$��!!{ $=]" 

q<%_> [Z$!�Q*" W` $% '=*�_%�ZW !�["?=$'%["`
Z ?%q"�Z%!>[=*" {' Q']=$%[> j=Q*"!> Q"!$�%<> 
�%�Q*%'%_% ?%[%$��!!{ [23].

	�Q[%�j=Q!� ?�"q!=j�!!{ *��=?ZW $Z*{< ?ZQ-
]{ *�=[<=*"j!%W *�{Q'" ?�"q[%$"*^ $% [!>*�Z�-
!^%j���?!%W _Z?��*�!qZW, �% ["']"'=� �� }Z]^�� 
>�=��!!{ ��j%["!" <%q'>. |���?!%-<%q'%[= 
*�=[<=, �% Q>?�%[%$�>�*^Q{ _�<=*%<%z =}%
!=}�{'%< <%q'>, ?�"q[%$"*^ $% q!"��!!{ }>-
J��!%W �<!%Q*Z [Q���$"!Z j���?=, Z [!>*�Z�-
!^%j���?!"# *"Q' ?%j"!=� q�%Q*=*" $% !�}�q-
?�j!"` q!=j�!^. �%<"]'" [ $Z=_!%Q*"�Z �"` 
q<Z! =}% q=*�"<'= [ ]Z'>[=!!Z <%�� ["']"'=*" 
Z��<Zz <%q'> *= �%q["*%' j���?!%-<%q'%[%W 
_�"�Z. 	�'%!*�%]^%[=!"# !=}�{' <%�� ?�"q[�-
Q*" $% q]%{'ZQ!%W [!>*�Z�!^%j���?!%W _Z?��*�!-
qZW *= Q<��*Z [9].


��3��*���� ��*�"+��|+��@ ����5� 3�"���
	= Q^%_%$!Z $Z=_!%Q*"'> 	�\ Q?�"#<=-

z*^ Z ']Z!Z�"Q*", Z ?=�Z�!*" {' Q>}’�'*"[!> 
%�Z!'> %?Z'>!Z[ $"*"!". 
^%<> Q?�"{� *�, �%
> 23% !�<%[]{* !=[Z*^ ?ZQ]{ Q"]^!%W *�{Q'" 
[%!" q%[!Z ["_]{$=z*^ =}Q%]z*!% !%�<=]^-
!%, }�q q%[!Z�!Z` %q!=' ?%�'%$��!!{ (19%),
= ?�%}]�<" q ?%[�$Z!'%z, ?=<’{**z =}% !=[j=!-
!{< Q*=z*^ %j�["$!"<" *Z]^'" [ ?��Z%$, '%]" 
$"*"!= #$� $% �'%]". 23,7% }=*^'Z[ !� <%�>*^ 
q[’{q=*" 	�\ q *�{Q'%z _%]%[" =}% ?�"`%[>-
z*^, �% }=�=]" q=[$=*" <=]z'%[Z �'%$" (14%) 
[15]. �]Z$ q=q!=j"*", �% ']Z!Zj!= '=�*"!= 	�\ 
j=Q*% !=_=$>� ']Z!Zj!> '=�*"!> Z!�"` q=`[%-
�z[=!^: _Z?%'Q"j!%-Z��<Zj!"` >�=��!^ <%q'>, 
%}Q*�>'*"[!%_% _Z$�%��J=]Z*>, ?%]%_%[%W Q>}-
$>�=]^!%W _�<=*%<", ?%�>��!!{ %}<Z!> ��j%-
["! (_]>*=�%[= =�"$>�Z{ � *"?>), = *='%� ["-
?=$'%[%W *�=[<" _%]%[" > 30% ["?=$'Z[ 	�\ !� 
�%q?Zq!=z*^Q{ [8,24].

�"<?*%<" 	�\ [Z$�Zq!{z*^Q{ �"�%'%z 
[=�Z=}�]^!ZQ*z ']Z!Zj!%W '=�*"!", {'= ["q!=-
j=�*^Q{ `=�='*��%< Z Q*>?�!�< *{�'%Q*Z *�=[-
<=*"j!"` >�'%$��!^.

�"<?*%<", {'Z ?%["!!Z !=Q*%�%�"*": ?%-
�>��!!{ $"`=!!{ (=?!%�), !=?=$" Q>$%<
=}% ?%$Z}!= $% !=?=$> ='*"[!ZQ*^, [*�=*= Q[Z-
$%<%Q*Z, <]{[ZQ*^, $�=*Z[]"[ZQ*^, }]z[=!!{,
!�q$=*!ZQ*^ '%[*=*", q!"��!!{ =?�*"*>, ?%_=-
!"# !=Q*�Z#, ?%[�$Z!'=, �"_Z$!ZQ*^ <’{qZ[, ?%Q"-
!i!!{ j���q !�Q*=j> '"Q!z, !��Z[!Z %}<Z�!Z 
�%q<Z�" qZ!"�^, !�q$=*!ZQ*^ ?Z$!{*" _%]%[>, 
!�q$=*!ZQ*^ JZ'Q>[=*" ?%_]{$ j" q$Z#Q!z[=*"
�>` [6,14].


=}%�=*%�!Z $%Q]Z$��!!{ ?�" 	�\ � <=]%Z!-
J%�<=*"[!"<", *%<> �% !� <=z*^ Q?��"JZj!"` 
<=�'��Z[. � =!=]Zq=` Q?"!!%<%q'%[%W �Z$"!" 
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<%�� ["{[]{*"Q{ '�%[, �% ['=q>� != Q>}=�=`-
!%W$=]^!"# '�%[%["]"[.

	�#�%[Zq>=]Zq=�Z{ — %Q!%[!"# <�*%$ $Z=_!%-
Q*"'" 	�\. ����%�{$!> �%]^ > $Z=_!%Q*"�Z 
>�'%$��!^ <%q'> [ $Z*�# [Z$Z_�=� '%<?’z*��-
!= *%<%_�=JZ{ (��), �% $=� q<%_> ?�"#!{*"
?�=["]^!� �Z��!!{ [ >�_�!*!Z# Q"*>=�ZW (�[=-
'>=�Z{ _�<=*%<", =}% [Z$[�$�!!{ ]Z'[%�>). ���-
["!!� ��-$%Q]Z$��!!{ Q]Z$ ?�%[%$"*" }�q Z!-
*�=[�!%q!%_% '%!*�=Q*>[=!!{. �= $%?%<%_%z 
�� $%Q"*^ *%j!% $Z=_!%Q*>z*^ Q>}$>�=]^!Z *= 
Q>}=�=`!%W$=]^!Z '�%[%["]"[" *= !=}�{' _%]%[-
!%_% <%q'>. �� ?%[*%�zz*^ j���q ?�[!"# Z!*��-
[=] j=Q> =}% q= �["$'%_% !=�%Q*=!!{ !�[�%]%-
_Zj!"` q<Z! [21,29].

�=_!Z*!%-��q%!=!Q!= *%<%_�=JZ{ (���) 
Q?�"#<=�*^Q{ {' <�*%$, {'"# $%?%[!z� ��. 
��� � j>*]"[Z�%z $% ?=��!`Z<=*%q!"` >�'%-
$��!^, $"J>q!"` ='Q%!=]^!"` *�=[<, *�=[< <%-
Q*%["` [�!, = *='%� �=!!Z` %q!=' !=}�{'> <%q-
'>. ��Z< *%_%, ��� <%�!= q=Q*%Q%[>[=*" $]{ 
$"J���!�Z=�ZW Q>}$>�=]^!%_% '�%[%["]"[> [Z$ 
$%}�%{'ZQ!%_% q}Z]^��!!{ Q>}=�=`!%W$=]^!%_% 
?�%Q*%�> [26]. �%}%j= _�>?= q ?"*=!^ �%�Q*%'%-
_% ?%[%$��!!{ q $"*"!%z ?�$Z=*�"j!%_% ��!*-
_�!%]%_Zj!%_% *%[=�"Q*[= ?�%?%!>� [QZ< $Z*{< 
Zq $%}�%{'ZQ!"< �%q�"��!!{< Q>}=�=`!%W$=]^-
!%_% ?�%Q*%�> *= Q>}$>�=]^!"< !='%?"j�!!{< 
�Z$"!" ?�%[%$"*" ?%$=]^�> %�Z!'> != ?��$<�* 
	�\ [20]. �=Q*%Q>[=!!{ ��� JZq"j!% %}<�-
��!�, {'�% $"*"!= ?%*��}>� ?Z$*�"<'" �"*-
*�[% [=�]"["` J>!'�Z# %�_=!Zq<>. ��Z< *%_%,
��� !�$%Q*=*!^% j>*]"[= ?�" Q>}=�=`!%W$=]^-
!"` '�%[%["]"[=` Z ?���]%<=` 'ZQ*%' j���-
?=. ��� ��'%<�!$>z*^ ?�%[%$"*" ?Zq!Z��,
!= 2–3-# $�!^, �% $=� q<%_> *%j!Z�� $Z=_!%Q*>-
[=*" `=�='*�� >�'%$��!^ ?=��!`Z<" _%]%[!%-
_% <%q'>. �� *= ��� $%?%[!zz*^ %$!= %$!> [ 
$Z=_!%Q*"�Z �Zq!"` Q*=$Z# '�%[%["]"[Z[. �Z*{< 
Zq !�q='�"*"< [�]"'"< $����]^��< <%�!= ?�%-
[%$"*" !�#�%Q%!%_�=JZz [8]. �=!Z !�#�%[Zq>-
=]Zq=�ZW $=z*^ q<%_> ["q!=j"*" ?�"j"!> >�'%-
$��!!{ <%q'> [12] (*=}]. 2).

��!*_�!%_�=JZj!� $%Q]Z$��!!{ Q'�]�*=, 
[']zj=zj" $%[_Z *�>}j=Q*Z 'ZQ*'" �>' Z !Z_, j�-
��?, `��}�* Z ��}�= <=� }>*" q�%}]�!% <='Q"-
<=]^!% �["$'%, �%#!% $%q[%]"*^ Q*=! $"*"!". 

� $Z=_!%Q*"�Z ?���]%<Z[ j���?= ��!*_�!%_�=JZ{ 
$%?%[!z� �� _%]%[". �"$ ?���]%<> $=� q<%_> 
Q>$"*" ?�% ["?=$'%[ZQ*^ *�=[<". �=', <!%�"!!Z, 
}Z]=*��=]^!Z, $Z=Q*=*"j!Z =}% ?���*"!=zjZ ]Z!Zz 
�[Z[ ?���]%<" }Z]^� []=Q*"[Z $]{ !�["?=$'%-
[%_% !=Q"]^!"�^'%_% ?%�'%$��!!{. �%%$"!%'Z 
=}% <!%�"!!Z ?���]%<" $Z=JZqZ[ =}% <�*=JZqZ[ 
$%[_"` *�>}j=Q*"` 'ZQ*%' =}% ?���]%<" ��}�� 
<%�>*^ Q>?�%[%$�>[=*" 	�\ # Q[Z$j"*" ?�% !=-
Q"]^!"�^'> !�["?=$'%[> *�=[<>. ��!*_�!Z[Q^'� 
$%Q]Z$��!!{ qZ Q?��Z=]^!"<" >']=$=!!{<" $=� 
q<%_> ["{["*" ?�"`%[=!Z ?���]%<". � %'��<"` 
?=�Z�!*Z[ $%Q]Z$��!!{ Q'�]�*= <=� ?%[*%�z[=-
*"Q{ j���q 2 *"�!Z ["{[]�!!{ �=!Z�� !� $Z=_!%-
Q*%[=!"` ?���]%<Z[, {' [%!" q�%Q*>*^Q{ [29].

�%!Q>]^*=�Z{ %J*=]^<%]%_= � ["']zj!% 
[=�]"[%z $]{ $Z=_!%Q*"'" 	�\. �= $%?%<%_%z 
?�{<%W %J*=]^<%Q'%?ZW ["{[]{z*^ ��*"!=]^!Z 
?�%{[" 	�\. 	=}�{' Q%Q'= q%�%[%_% !��[=, �% 
["!"'=� ?�" ?Z$["��!!Z [!>*�Z�!^%j���?!%_% 
*"Q'>, Z ��*"!=]^!"# '�%[%["]"[ > ["_]{$Z Z!-
*�!Q"[!"` ?%�"��!"` ?]{< � $Z=_!%Q*"j!"<" 
'�"*��Z{<". �[%}Zj!Z '�%[%["]"[" [ QZ*'Z['>
*= ?%�%�!"!> %�}Z*" ["{[]{z*^ > 85% ["?=$-
'Z[. 
{ %q!='= <=� %Q%}]"[� q!=j�!!{, *%<> �% 
[%!= ]��"*^ [ %Q!%[Z ["?=$'%["` Z !�["?=$'%-
["` >�'%$��!^. 	�["?=$'%[Z >�'%$��!!{ `=-
�='*��"q>z*^Q{ $[%}Zj!%z ]%'=]Zq=�Z�z Z ?%Q"-
]zz*^Q{ != [QZ �=�" QZ*'Z['" *= <=z*^ J%�<> 
?%]><’{ [13,25].

�]{ %�Z!'" #<%[Z�!%Q*Z 	�\, {' ?�"j"!" 
_%Q*�%W [!>*�Z�!^%j���?!%W *�=[<" > !�<%[-
]{*, q=?�%?%!%[=!% �Zq!Z Q*�"!Z!_%[Z Q"Q*�<", 
{'Z ?���$}=j=z*^ �Zq!Z Q��!=�ZW _%Q?Z*=]Zq=�ZW 
$"*"!" $% 3 �%'Z[ Zq [!>*�Z�!^%j���?!%z *�=[-
<%z, $Z=_!%Q*%[=!% ?�" !�#�%[Zq>=]Zq=�ZW [7]
(*=}]. 3).

��*"���� ��*�"+��|+��@ ����5� 3�"���
��q>]^*=*" ]Z'>[=!!{ 	�\ q=]"�=z*^Q{ !�-

[*Z�!"<". 
�*=]^!ZQ*^ ?�" Q"!$�%<Z Q*�>��!%W 
$"*"!" Q*=!%["*^ $% 30% (	=�Z%!=]^!"# ��!*� 
Zq Q"!$�%<> Q*�>��!%W $"*"!", ���), ?�"j%-
<> *�"[=]"# ?]=j }>[ «*�"_��%<» $% 20% Q<��-
*�# [4,18]. �Z]^�ZQ*^ $Z*�#, {'Z ["�"]", <=]"
?%Q*Z#!"# !�[�%]%_Zj!"# $�JZ�"*, �% ?�%{[-
]{�*^Q{ Q*=*"Q*"j!%z _�<Z?]�_Z�z =}% '[=-
$�"?]�_Z�z ($Z=?=q%! — 15–64%, !�["$"<%z 

������� 2
)�7
	
��
���� �
�4��: — ���
 �
�	��
:��3
:��
� (%)

���6
��� $�� ��������� �	����
C�����	���	 ���	���	 68 23
Z���������-�*������ �*���
���� 24 8
�	���� ����� 39 18
C��	�	
��!�	���� ����������� 15,2 14,9
������	���� ����������� 4 17
�	���� ����� 41,9 17,9
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�?Z]�?QZ�z — 11–32%, <Z'�%��J=]Z�z q '%�-
*"'%-?Z$'Z�'%[%z =*�%JZ�z — 61–100%). ��"-
[=]"# > j=QZ !�[�%]%_Zj!"# $�JZ�"* (=_��QZ{, 
ZQ*��Z{, $�JZ�"* >[=_", ?%�>��!!{ ?=<’{*Z <=]" 
23–59% $Z*�#. �%�>��!!{ q%�> ["{[]�!% [ $Z*�#, 
= <%[]�!!�[Z �%q]=$" — > 18–48% [8,9]. 	=[Z*^ 
]�_'= 	�\ Q?�"j"!{� Q*Z#'Z ?%�>��!!{ ����-
}�%[=Q'>]{�!%W, [�_�*=*"[!%W ��_>]{�ZW *= q<Z!" 
q=?=]^!"` Z =?%?*%*"j!"` '=Q'=$Z[. «
�_'"#» 
["?=$%' <=� Q���$!z %�Z!%j!> [*�=*> 15% {'%Q*Z 
�"**{, ?%[’{q=!%W qZ q$%�%[’{<, *= 4,7 �%'> �"**{ 
q >�=`>[=!!{< Z![=]Z$!%Q*Z [13,29]. �Q'Z]^'" �%-
q><%[= [Z$Q*=]ZQ*^ Z ?�%}]�<" q ?%[�$Z!'%z — �� 
��q>] *̂=*" ["{[]�!"` 	�\, !=[=!*=��!!{ [Z$ 
']Z!Zj!% !� ["{[]�!"` �?Zq%$Z[ <%�� }>*" %Q!%[-
!%z ?�"j"!%z �%q><%[%W [Z$Q*=]%Q*Z !�[Z$%<%W 
�*Z%]%_ZW ($Z=?=q%! 19–90%) [16,27].

4������ �������
��" �%q]=$=` $"`=!!{ *= '�%[%%}Z_> ?%*�Z}!Z 

!�[Z$']=$!Z q=`%$":
	   '%<?]�'Q!= ]�_�!�[%-Q����[= ��=!Z<=�Z{;
	   *�=!Q?%�*>[=!!{ $"*"!" $% Q*=�Z%!=�>.
��" _%Q?Z*=]Zq=�ZW !�%}`Z$!% ?�%[�Q*" $"-

J���!�Z=]^!> $Z=_!%Q*"'> <Z� *�=[<=<", !=-

!�Q�!"<" !=[<"Q!� (!=Q"]^Q*[% !=$ $Z*^<")
=}% %*�"<=!"<" [!=Q]Z$%' !��=Q!%_% ["?=$-
'>. �$!%j=Q!% $"*{j"# ��=!Z<=*%]%_ ?%["-
!�! !=$=[=*" !�[Z$']=$!> <�$"j!> $%?%<%_>.
�% $Z=_!%Q*"j!%W '%<=!$" <=� [`%$"*" *='%� 
$"*{j"# !�#�%`Z�>�_ Z/=}% $"*{j"# !�#�%`Z�>�_
Z/=}% $"*{j"# !�[�%]%_, ?�$Z=*�, $"*{j"# %J-
*=]^<%]%_.

���=?�[*"j!= $%?%<%_= [ ><%[=` [Z$$Z]�!!{ 
Z!*�!Q"[!%W *��=?ZW:

	   ?%Q*Z#!"# <%!Z*%�"!_ ?>]^Q>, $"`=!!{, =�-
*��Z=]^!%_% *"Q'>;

	   ��Q?Z�=*%�!= ?Z$*�"<'= > ["_]{$Z '"Q!�[%W 
<=Q'", q= *{�'"` ["?=$'Z[ — �*>j!= [�!*"-
]{�Z{ ]�_�!^; q=?�%[=$��!!{ '=�$Z%*�%?-
!"` <�$"'=<�!*Z[;

	   '%��'�Z{ [!>*�Z�!^%j���?!%_% *"Q'> [�!%-
*%!Z'=<", $Z>��*"'=<", !�#�%<�*=}%]Zj!"-
<" ?��?=�=*=<" [4,21].

���$�"������ ��*�"+��|+��@ ����5� 3�"���
�Q!%[%z $]{ q=?%}Z_=!!{ 	�\ <=� Q*=*" 

?%Z!J%�<%[=!ZQ*^ !=Q�]�!!{ ?�% ?%*�!�Z#!> 
q=_�%q> *�{Q'" $"*"!". �Q�Q[Z*!{ %�_=!Zq=�Z{ 
%`%�%!" q$%�%[’{ ��'%<�!$>� ?�%_�=<" Zq q=-
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?%}Z_=!!{ *�=[<=< _%]%[" [!=Q]Z$%' �%�Q*%'%-
_% ?%[%$��!!{. 
� ?�%_�=<" != �Z[!Z ]Z'=��!^, 
%�Z�!*%[=!Z != <%]%$"` }=*^'Z[ $% W` ["?"Q'", 
{'Z Z!J%�<>z*^ ?�% !�}�q?�'> Q"!$�%<> Q*�>Q-
!>*%W $"*"!" Z ��'%<�!$>z*^ q=`%$" �%$% $Z*�#, 
{'Z !�[*Z�!% ?]=j>*^.

	=#Q>j=Q!Z�%z ��'%<�!$=�Z�z �%$% >*"`%-
<"��!!{ !�<%[]{*", �% �%q}>�>[=]%Q{, � <�*%$ 
«�-�-�-�-�». � ��� [Z! !=q"[=�*^Q{ <�*%$ 
«�’{*" S» q= ?���"<" }>'[=<" =!_]Z#Q^'"` *��-
<Z!Z[, {'Z � Q']=$%["<" <�*%$=.

� — �><: }Z]"# �>< =}% Z!�"# �><, Q`%�"# 
!= *%#, {'"# $"*"!= j>]=, }>$>j" [ >*�%}Z <=-
*��Z. �%?%<%�>*^ ?"]%Q%Q, J�!, Q>�Z!!{, [%$= 
q '�=!= =}% Q?��Z=]^!"# =?=�=* $]{ Q*[%��!!{ 
}Z]%_% �><>. ��"}]"q!% $% 3 <ZQ{�Z[ > !�<%[]{-
*" q}��Z_=�*^Q{ ?�"�%$!"# «q=Q?%'Z#]"["#» <�-
`=!Zq<, }�q?%Q���$!^% ?%[’{q=!"# q #%_% ?���}>-
[=!!{< > <=*�Z, # *%<> ><%[", Q`%�Z != $%�%$%[Z, 
q=?>Q'=z*^ ��# <�`=!Zq<.

� — ?%]%��!!{ ]��=j" != }%�Z (?%]%��!!{ 
!= ]Z[%<> }%�Z — �%} $%?%<%_*" $"*"!Z ?���-
[=�"*" W�>, != �"[%*Z — ?%'" �% }=*^'% *�"<=� 
$"*"!>, != Q?"!Z — Q%!).

� — Q%Q'=: _�>$!� _%$>[=!!{, ?]{�'=, Q%Q'= 
=}% ?=]^j"'.

� — ?�]�!=!!{: $"*"!=, q=_%�!>*= [ '%[$�>, 
{' «}>��Z*%» $%?%<%�� W# [Z$j>*" Q�}� [ }�q?��Z. 
�*�_!= *= !%_" <%�>*^ }>*" [Z$'�"*Z =}% *�%`" 
?�"'�"*Z.

� — '=j=!!{: ]�_'Z ?%`"*>[=!!{ [ '�ZQ]Z, $"-
*{jZ# '%]"Q�Z, =}% ?%$%�%� != <=�"!Z — <%�>*^ 
$%?%<%_*" $"*"!Z [Z$j>*" Q`%�Z '%]"[=!!{, {'Z 
[%!" [Z$j>[=]", }>$>j" [ �"[%*Z [24].

� �'�=W!Z q=?>��!% Q%�Z=]^!"# ?�%�'*
«	� *�{Q" $"*"!>» — ?���"# Z!J%�<=�Z#-
!%-%Q[Z*!Z# ?�%�'* $]{ }=*^'Z[, ]Z'=�Z[, ?�"Q[{-
j�!"# q=?%}Z_=!!z 	�\ [ �'�=W!Z. �Q!%[!= <�*= 
?�%�'*> — ?Z$["�"*" �Z[�!^ ?%Z!J%�<%[=!%Q*Z 
!=Q�]�!!{ q ?"*=!^ 	�\ > !�<%[]{*.

)�*�����
��Z!'= 	�\ [ $Z*�# � q!=j!%z $Z=_!%Q*"j-

!%z ?�%}]�<%z. ��$"j!"< ?�=�Z[!"'=< !�%}-

`Z$!% q[��!>*" >[=_> != 	�\, {'= q>Q*�Zj=�*^Q{
[ !�<%[]{*, <=� Q?��"JZj!Z ']Z!Z'%-$Z=_!%Q*"j-
!Z ?�%{[" *= q=']"'=� $% ?�[!%W !=Q*%�%��!%Q*Z 
[ ?�='*"j!Z# $Z{]^!%Q*Z.

� �Z# Q"*>=�ZW [=�]"[%, �%} ]Z'=� !� }�=[ 
!= Q�}� �%]^ Q>$%[%W Q"Q*�<" [ %}["!>[=j�!!Z 
'%!'��*!%W %Q%}", =]� q%}%[’{q=!"# ?%[Z$%<"*" 
>?%[!%[=��!Z ?Z$�%q$Z]" %�_=!Z[ 	=�Z%!=]^!%W 
?%]Z�ZW �'�=W!" Z Q]>�}> > Q?�=[=` $Z*�#.


Z'=�Z ?�"#<=]^!"` [Z$$Z]�!^, [Z$$Z]�!^
Z!*�!Q"[!%W *��=?ZW ?%["!!Z <=*" %}’�'*"[!"# 
«Q*=!$=�* %}��>!*%[=!%W ?Z$%q�"», '%!Q>]^-
*>[=*"Q{ q %J*=]^<%]%_=<", ��!*_�!%]%_=<"
*= !�#�%`Z�>�_=<" $]{ Z!*��?��*=�ZW ��q>]^-
*=*Z[ %}Q*���!!{ # ?Z$*[��$��!!{ $Z=_!%q>. 
�%�!> $"*"!> !�%}`Z$!% $%$=*'%[% %�Z!"*" != 
!={[!ZQ*^ Z!�"` q=`[%�z[=!^, {'Z <%�>*^ }>*" 
?%$Z}!"<" $% 	�\.

�%[*%�!Z *�=[<", ?%?���$!Z q]%[�"[=!!{ j" 
!�`*>[=!!{, q=*�"<'= <�$"j!%W $%?%<%_", = *=-
'%� ["Q%'Z ?%'=q!"'" =?!%� *= Q>$%< > �=qZ ["-
{[]�!!{ — [=�]"[Z q<Z!!Z, {'Z Q]Z$ [�=`%[>[=*".

�%<?’z*��!= *%<%_�=JZ{ q !�'%!*�=Q*!%z 
_%]%[%z q=q["j=# � ?���"< <�*%$%< [Zq>=]Z-
q=�ZW _%Q*�%W *�=[<=*"j!%W =}% !�q�%q><Z]%W �!-
��J=]%?=*ZW, %Q'Z]^'" [%!= �["$'% Z!J%�<>� 
?�% !�%}`Z$!ZQ*^ *��<Z!%["` !�#�%`Z�>�_Zj!"` 
[*�>j=!^, *='"` {' �[='>=�Z{ _�<=*%<" =}% [Z$-
[�$�!!{ ]Z'[%�>.

�=_!Z*!%-��q%!=!Q!= *%<%_�=JZ{ � j>*]"[Z-
�%z $% ?=��!`Z<=*%q!"` >�'%$��!^, $"J>q!"` 
='Q%!=]^!"` *�=[<, *�=[< <%Q*%["` [�!, = *='%� 
�=!!Z` %q!=' *= !=}�{'> <%q'>, �% ?�"q[%${*^ 
$% ["Q%'%_% �Z[!{ q=`[%�z[=!%Q*Z *= Q<��*!%Q*Z. 
��� <%�!= q=Q*%Q%[>[=*" $]{ $"J���!�Zz[=!-
!{ Q>}$>�=]^!%_% '�%[%["]"[> [Z$ $%}�%{'ZQ!%-
_% q}Z]^��!!{ Q>}=�=`!%W$=]^!%_% ?�%Q*%�>.

�%q?Zq!=[=!!{ ?%?���$�>[=]^!"` q!='Z[ 
Z [*�>j=!!{ $% !=Q*=!!{ !�q[%�%*!%_% >�'%-
$��!!{ q=]"�=�*^Q{ !=#'�=�%z Q*�=*�_Z�z $]{ 
<�$"j!"` ?�=�Z[!"'Z[ �%$% q=`"Q*> [�=q]"["` 
!�<%[]{* Z <=]z'Z[.
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IPEX-������� (immune dysregulation, polyendocrinopathy, enteropathy, X-linked syndrome) — ��
�� ��	����� &-�������� �	
�����	��� 
� ����� ��������
 ���������#����, 	��#����	�� � ���	#���� � ���� FOXP3, ���� ����� �������� �	���� ��	������#�! ��� [-�����������
 
�����#����. $ �	�������� �	
�����	��� ������� ���� ������	� ����*���� ������	��� CD25+CD4+-[-�����������
 �����#���� (TR), ��� 
���������� ���’���� �����#�� 	�����	������
 ������ [- � (-�����#����, ��	������ ���� ������	����� ���	�	 ���	������ 	��������	��-
����� �	 �	���� �������� �������	���! 	���������! �	������! � �����	��� � ���	
���� ����*����� �������������� �	 	����	�����	����-
�� ���������. [������ ��������� �	������ IPEX-�������� � ���	�	: 	��������	 �������	���, ����������	��� (#������� ��	��� 1-�� ����, 
	���������� �����!���), ��	
���� *���� �/	�� �������
 ��������, 	�� ��
����� � ����-��	 ������	#�� 	���������! �	������! 	�� ���-
����	�� ��	
���� ������
 ���	���. %�� #���� ��	
���� ��*�����	 (	��������	 �������	���) ����������� ��	������ � 100% �	#������. 
`	���	����� ������������ �	����� IPEX-�������� �������� (�	
�����	��� ��
�	 ������� ������ �	 ��������� ����������� �����
���� — 
�	�������� ��������	��� �����), "� ����� �� �	��	��������� ��������
 ������� ������� ��	��� ��	��������� ������"�.
�	������ �3
�
.��� ������� IPEX-��������, ���������� ������������� ����� ���� �������	�	 �������	��� ��� �������-�	���	���-
��
 ���	� 	����������� ��	
���� ��*�
 ���	���, 	 �	��
 ��
��� ������� ��	
���� �������! �������� �����! ��*�� (���	���	 	������ 
������) � ������� ���������	��� �	
�����	���, ����	
	��� �	 ������ ����� ��������
 ������� (�	 2-�� ��#� 
���� ������), ���� 	��-
#����� �� «�’�����» ���	#���� ���	, ����* ������ ��������� � ����* ����������� ���������. `	���	������� ������������� �	���� 
���	��� ����: ���	����� ����������� �	����� 	����������� ��	
���� ��*�����	 �	 �����"���� ������ [-�����������
 �����#���� CD4+ 
CD25+ CD127 low+, 
��	 ��� IPEX-�������� 
	�	������ ���
���� 	�� ����������� [-�����������
 ������.
IPEX-������� � #���� �	#����	 ��������
���� ���������� ������
����� — ��� ��������	��� ���	 FOXP3 �������	 �	������	 ���	#�� 
�.736-2D>[ (Splice acceptor).
:�����
���� �����	�� ���������� �� ����#���� Z����������! ����	�	#�!. �	 ���������� ������
��� �����	�� ��������	�� ����� �	�����.
D����� �	������� ��� ����������� ��������� ���������.
�35.��
 �3���: ���� �	������ ����, ��������� ���������#��, IPEX-�������, ���	#�! ���	 FOXP3, 	��������	 �������	���, ��	�������	.

Primary immunodeficiency: IPEX-syndrome. Literature review and clinical case
O.G. Shadrin1, T.L. Marushko1, A.P. Volokha2, R.V. Marushko1

1SI «Institute of Pediatrics, Obstetrics and Gynecology named after academician O.M. Lukyanova of the NAMS of Ukraine», Kyiv
2Shupyk National Healthcare University of Ukraine, Kyiv

IPEX-syndrome (immune dysregulation, polyendocrinopathy, enteropathy, X-linked syndrome) is a severe inherited X-linked disease from the 
group of primary immunodeficiencies associated with mutations in the FOXP3 gene, which encodes a key transcription factor for T-regulatory 
lymphocytes. In the pathogenesis of the disease the main role plays disorder of maturation of CD25 + CD4 + —T-regulatory lymphocytes (TR), 
which carry out negative selection of autoreactive clones of T- and B-lymphocytes, resulting in loss of autotolerance and early development 
of multiorgan autoimmune pathology in combination with severe violation of antiviral and antibacterial immunity. The typical clinical picture of 
IPEX-syndrome is a triad: autoimmune enteropathy, endocrinopathy (diabetes mellitus type 1, autoimmune thyroiditis), skin and/or mucosal 
lesions, but any combination of autoimmune pathology or isolated organ damage is possible. At the same time, intestinal lesions (autoimmune 
enteropathy) are found in almost 100% of patients. Laboratory immunological markers of IPEX-syndrome are absent (the disease can be 
detected only by genetic testing — panel sequencing of genes), which, along with the variability of clinical manifestations, creates significant 
diagnostic difficulties.
The article presents a clinical case of IPEX-syndrome, the clinical features of which were isolated enteropathy without clinical and laboratory 
signs of autoimmune damage to other organs, as well as severe lesions of the small intestinal mucosa (total villi atrophy) and rapid disease 
progression despite late onset (during second year of life). Although immunologists associate the late onset with «soft» mutations in the gene, 
easier course and more favorable prognosis. Laboratory features of this case were: negative serological markers of autoimmune intestinal 
lesions and elevated levels of T-regulatory lymphocytes CD4 + CD25 + CD127low +, although IPEX-syndrome is characterized by a decrease 
or absence of T-regulatory cells.
IPEX-syndrome in this patient was confirmed by genetic research — sequencing of the FOXP3 gene revealed a pathogenic mutation
�. 736–2D>[ (Splice acceptor).
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.
Key words: infants, primary immunodeficiency, IPEX-syndrome, FOXP3 gene mutations, autoimmune enteropathy, diagnosis.
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|=Q*%*= ["{[]�!!{ ?��["!!"` Z<>!%-
$�JZ�"*Z[ (���) Q���$ $Z*�# �=!!^%-
_% [Z'> ?�%*{_%< %Q*=!!^%_% j=Q> <=� 

jZ*'> *�!$�!�Zz $% q�%Q*=!!{, �% ?%[’{q>z*^ Zq 
?%�"��!!{< �Z�W _�>?" Q?=$'%["` q=`[%�z[=!^ 
> ?%?>]{�ZW *= >$%Q'%!=]�!!{< <�*%$Z[ W`!^%W 
$Z=_!%Q*"'". �=�]"["< q=[$=!!{< ?�='*"j-
!%W <�$"�"!" � <='Q"<=]^!% �=!!� ["{[]�!!{ 
���, �% $=� q<%_> Q[%�j=Q!% ?�"q!=j"*" !�-
%}`Z$!� ]Z'>[=!!{, Q?�"{� ?%]Z?��!!z {'%Q*Z 
�"**{, ?%?���$��!!z Z![=]Z$"q=�ZW *= ?���$-
j=Q!%W Q<��*Z ?=�Z�!*=. ��� `=�='*��"q>z*^Q{ 
[=�Z=}�]^!ZQ*z ']Z!Zj!"` Z ]=}%�=*%�!"` %q!=', 
�% q!=j!% >Q']=$!z� $Z=_!%Q*"'> *= [Z$*��<Z-
!%[>� [��"JZ'=�Zz $Z=_!%q>. �=*%]%_Zj!"# ?�%-
��Q [ %�_=!Zq<Z <%�� }>*" {' ?%]Z%�_=!!"<, *='
Z q Zq%]^%[=!"< >�=��!!{< %'��<"` %�_=!Z[. 
�%<> [=�]"["<" � <>]^*"$"Q�"?]Z!=�!"# ?Z$-
`Z$ $% ?=�Z�!*= *= %}Zq!=!ZQ*^ ?�='*"'>zj"` 
]Z'=�Z[ �%$% «j��[%!"` ?�=?%��Z[», {'Z ['=q>-
z*^ != #<%[Z�!ZQ*^ ���, !�%}`Z$!ZQ*^ ?�%[�$�!-
!{ Z<>!%]%_Zj!%_% %}Q*���!!{ *= Q'��>[=!!{ 
?=�Z�!*= $% Z<>!%]%_= [17,23].

�]Z!Zj!"<" ?�%{[=<" }=_=*^%` J%�< ���
� _=Q*�%�!*��%]%_Zj!Z �%q]=$", {'Z �%q["[=z*^-
Q{ [!=Q]Z$%' ?%�'%$��!!{ �Zq!%_% Q*>?�!{
([Z$ ]�_'"` $% $>�� *{�'"`) Q]"q%["` %}%]%!%' 
�]>!'%[%-'"�'%[%_% *�='*> — ���"$"[!"# 
=J*%q!"# Q*%<=*"*, =*�%JZj!"# _=Q*�"*, =>*%-
Z<>!!= �!*��%?=*Z{, =>*%Z<>!!"# _�?=*"* *%�%. 
�=?=]^!Z q=`[%�z[=!!{ '"��j!"'= q $>�� �=!-
!Z< ?%j=*'%< (?�%*{_%< ?���"` 2 �%'Z[ �"**{)
Z/=}% Q*Z#'Z $% ]Z'>[=!!{ [Q� j=Q*Z�� �%q_]{-
$=z*^ {' ?��["!!> <=!ZJ�Q*=�Zz [�%$��!"` 
Z<>!%$�JZ�"*Z[. �{�'Z q=`[%�z[=!!{ '"��j-
!"'= <%�>*^ }>*" =Q%�Z#%[=!Z q !=}>*"< Z<>-
!%$�JZ�"*%< (��
-Z!J�'�Z{, Z<>!%Q>?��Q"[!= 
*��=?Z{) =}% $�{'"<" J%�<=<" ?��["!!%_% Z<>-
!%$�JZ�"*> (Q�]�'*"[!"# Z<>!%$�JZ�"* IgA, 
*{�'"# '%<}Z!%[=!"# Z<>!%$�JZ�"*, =_=<<=-
_]%}>]Z!�<Z{, �-qj�?]�!= _Z?%_=<=_]%}>]Z-
!�<Z{, Q"!$�%< �ZQ'%*=—�]$�"j=, q=_=]^!"# 
[=�Z=}�]^!"# Z<>!%$�JZ�"*, IPEX-Q"!$�%<, 
`�%!Zj!= _�=!>]%<=*%q!= `[%�%}=, CD25 $�JZ-
�"*, Q"!$�%< �<�!=, NEMO Q"!$�%<, IL-10 
$�JZ�"*, IL-10RA $�JZ�"*, STAT5b *%�%) [17].

�% ']Z!Zj!"` %q!=' >�=��!!{ '"��j!"'=, {'Z 
['=q>z*^ != #<%[Z�!ZQ*^ > ?=�Z�!*= ���, <%�!= 
[Z$!�Q*" *�"[=]>, Q*Z#'> $% ]Z'>[=!!{ $Z=��z Z 
["�=��!"# Q"!$�%< <=]^=Q"<Z]{�ZW <='�%- *= 
<Z'�%!>*�Z�!*Z[ q= �=`>!%' J%�<>[=!!{ �!*�-
�%?=*ZW (>�=��!!{ *%!'%W '"�'"), ��q>]^*=*%< 
{'%_% != �=!!Z` �*=?=` �%q["*'> q=`[%�z[=!-

!{ <%�� }>*" q=*�"<'= JZq"j!%_% �%q["*'>,
?%*Z< — [*�=*= <=Q" *Z]= *= �%q["*%' }Z]'%[%-
�!��_�*"j!%W !�$%Q*=*!%Q*Z (=� $% '=`�'QZW),
q=*�"<'= !��[%[%-?Q"`Zj!%_% *= Z!*�]�'*>-
=]^!%_% �%q["*'>, *{�'= =!�<Z{, %q!='" ?%]Z-
_Z?%[Z*=<Z!%q>, $�JZ�"*> <Z!��=]Z[ Z <Z'�%�]�-
<�!*Z[ [1,18]. �Z$?%[Z$!% $% Q*=!$=�*Z[ <�$"j!%W 
$%?%<%_" «�Z=_!%Q*"'= *= ]Z'>[=!!{ ?��["!!"` 
Z<>!%$�JZ�"*Z[» �Z!ZQ*��Q*[= %`%�%!" q$%-
�%[’{ �'�=W!", $Z*" q ̀ �%!Zj!%z =}% ���"$"[!%z 
$Z=���z, ���"$"[!"<" '"�'%["<" Z!J�'�Z{<", 
Q"!$�%<%< <=]^=Q"<Z]{�ZW q [*�=*%z <=Q" *Z]=, 
=>*%Z<>!!%z �!*��%?=*Z�z =}% q=?=]^!"< q=-
`[%�z[=!!{< '"��j!"'= q $�}z*%< ?�%*{_%< 
?���"` 2 �%'Z[ �"**{ $]{ ["']zj�!!{ ��� 
<=z*^ ?�%`%$"*" ?%_]"}]�!� Z<>!%]%_Zj!� %}-
Q*���!!{ — ["q!=j�!!{ Q*=!> _><%�=]^!%_%
*= ']Z*"!!%_% Z<>!Z*�*>, Q"Q*�<" '%<?]�<�!*>, 
='*"[!%Q*Z J=_%�"*%q>, > !=#Q']=$!Z�"` ["?=$-
'=` — _�!�*"j!� %}Q*���!!{ (Q�'[�Q*�>[=!!{ 
_�!Z[).

����$ ��� %$!"< Zq !=#Q']=$!Z�"` $]{ 
$Z=_!%Q*>[=!!{ � IPEX-Q"!$�%< (immune 
dysregulation, polyendocrinopathy, enteropathy, 
X-linked syndrome; Q"!.: XLAAD — X-linked
autoimmunity-allergic dysregulation syndrome) — 
*{�'� Q?=$'%[� �-qj�?]�!� q=`[%�z[=!!{, =Q%-
�Z#%[=!� q <>*=�Z{<" [ _�!Z FOXP3, {'"# '%$>� 
']zj%["# J='*%� *�=!Q'�"?�ZW $]{ �-��_>]{-
*%�!"` ]Z<J%�"*Z[ [4,6,14,19]. 	=�=qZ %?"Q=!Z 
}]"q^'% 70 ?=*%_�!!"` <>*=�Z# _�!= FOXP3.
� ?=*%_�!�qZ q=`[%�z[=!!{ %Q!%[!> �%]^ [Z$Z-
_�=� Z<>!!= $"Q��_>]{�Z{ — ?%�>��!!{ $%-
q�Z[=!!{ CD25+CD4+-�-��_>]{*%�!"` ]Z<-
J%�"*Z[ (TR) [2]. �!=Q]Z$%' [Z$Q>*!%Q*Z =}% 
!�?%[!%�Z!!%Q*Z TR-']Z*"!, {'Z q$Z#Q!zz*^ 
[Z$’�<!> Q�]�'�Zz =>*%��='*"[!"` ']%!Z[ �-
Z �-]Z<J%�"*Z[, [Z$}>[=�*^Q{ [*�=*= %�_=!Zq<%< 
=>*%*%]��=!*!%Q*Z *= �=!!Z# �%q["*%' ?%]Z%�-
_=!!%W =>*%Z<>!!%W ?=*%]%_ZW [ ?%�$!=!!Z q ["�=-
��!"< ?%�>��!!{< ?�%*"[Z�>Q!%_% *= =!*"}='-
*��Z=]^!%_% Z<>!Z*�*> [2,5,6,14].

IPEX-Q"!$�%< !=]��"*^ $% _�>?" %�J=!-
!"` q=`[%�z[=!^, = #%_% j=Q*%*= [ ?%?>]{�ZW 
!= Q^%_%$!Z !� ["q!=j�!=. 	=�=qZ [ Q[Z*%[Z# ]Z-
*��=*>�Z %?"Q=!Z <�!�� 200 ']Z!Zj!"` ["?=$-
'Z[ _�!�*"j!% ?Z$*[��$��!%_% IPEX-Q"!$�%<>, 
`%j= J=`Z[�Z [[=�=z*^, �% �Z[�!^ ?%�"��!%Q*Z 
�^%_% q=`[%�z[=!!{ q!=j!% ["�"# [2,4,19].

� ?%{Q!zz*^ [=�Z=}�]^!ZQ*z ']Z!Zj!"` ?�%-
{[Z[, !�$%Q*=*!^%z %}Zq!=!ZQ*z ]Z'=�Z[, > *%<> 
j"Q]Z Z<>!%]%_Z[, �%$% *='%W J%�<" ��� *= *�>$-
!%�=<" ?Z$*[��$��!!{ $Z=_!%q> — q= ��q>]^*=-
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*=<" ]=}%�=*%�!%_% Z<>!%]%_Zj!%_% %}Q*���!!{ 
?=�Z�!*Z[ q IPEX-Q"!$�%<%< <%�� !� }>*" q<Z! 
Zq }%'> ']Z*"!!%_% *= _><%�=]^!%_% Z<>!Z*�*> 
=}% <%�]"["# ?%<Z�!"# $"Q}=]=!Q Q>}?%?>-
]{�Z# ]Z<J%�"*Z[, {'"# !� <=� Q?��"JZj!%_% 
`=�='*��> *= !� !=Q*%�%�>� [ ?]=!Z ��� [9,14]. 
�%<> $Z=_!%q <%�!= [Q*=!%["*" *Z]^'" q= $%-
?%<%_%z _�!�*"j!%_% $%Q]Z$��!!{ (["{[]�!!{ 
?=*%_�!!%W <>*=�ZW _�!= FOXP3 �]{`%< ?=!�]^-
!%_% Q�'[�!>[=!!{ _�!Z[), {'� $%*�?�� <=� %}<�-
��!> $%Q*>?!ZQ*^ > ?�='*"j!Z# <�$"�"!Z.

� }Z]^�%Q*Z ?=�Z�!*Z[ q=`[%�z[=!!{ $�}z-
*>� ?�%*{_%< ?���%_% ?Z[�Zjj{ �"**{. � !%[%-
!=�%$��!"` ?���"< ?�%{[%< IPEX-Q"!$�%<> 
!=#j=Q*Z�� � ?��<=!�!*!"# !�%!=*=]^!"# �>-
'�%["# $Z=}�* [6,22,23]. �%<> [QZ ̀ ]%?j"'" q �"< 
$Z=_!%q%< <=z*^ ?�%#*" _�!�*"j!� %}Q*���!!{. 
�= $=!"<" ]Z*��=*>�", ?�" Q�'[�!>[=!!Z _�!Z[ 
?=*%_�!!= <>*=�Z{ _�!= FOXP3 ["{[]�!= [ 4% 
?=�Z�!*Z[ j%]%[Zj%W Q*=*Z q ?��<=!�!*!"< !�%-
!=*=]^!"< �>'�%["< $Z=}�*%< [20]. � ]Z*��=*>�Z 
%?"Q=!Z *='%� ["?=$'" [!>*�Z�!^%>*�%}!%_% 
$�}z*> IPEX-Q"!$�%<>, {'Z `=�='*��"q>z*^Q{ 
!=#*{�j%z ']Z!Zj!%z '=�*"!%z Z ?�"q[%${*^ 
$% ?��!=*=]^!%W q=_"}�]Z ?]%$= =}% Q<��*Z $"*"-
!" [ ?��Z%$Z !%[%!=�%$��!%Q*Z [7,24].

�]{ IPEX-Q"!$�%<> `=�='*��!"< � *{�-
'"# ?���}Z_ Z !�>`"]^!� ?�%_��Q>[=!!{ `[%�%-
}", }Z]^�ZQ*^ $Z*�# ?%<"�=� ?�%*{_%< ?���"`
1–2 �%'Z[ �"**{ [Z$ *{�'%_% >�=��!!{ �!$%-
'�"!!"` %�_=!Z[, �!*��%?=*ZW q *{�'"< ?%�>-
��!!{< ?�%��QZ[ ?���*�=[]�!!{ [ *%!'Z# '"�-
�Z *= ["Q!=��!!{< $"*"!", _�!��=]Zq%[=!%_% 
Q�?Q"Q> [3,4]. �%<> [=�]"["<" � <='Q"<=]^!% 
�=!!Z $Z=_!%Q*"'= *= ]Z'>[=!!{, �$"!"< �J�'-
*"[!"< <�*%$%< {'%_% != Q^%_%$!Z � *�=!Q-
?]=!*=�Z{ Q*%[}>�%["` ']Z*"! 'ZQ*'%[%_% <%q-
'> [2,9]. 	= �*=?Z ?Z$_%*%['" $% *�=!Q?]=!*=�ZW 
?��Q?�'*"[!"< [[=�=z*^ q=Q*%Q>[=!!{ Z<>!%-
Q>?��Q"[!"` ?��?=�=*Z[, �% $=� q<%_> Q*�"<=*" 
?�%_��Q>[=!!{ `[%�%}" [6,9]. 	=�=qZ ["[j=z*^ 
*='%� <%�]"[ZQ*^ q=Q*%Q>[=!!{ *=�_��!%W *��=-
?ZW ?=�Z�!*Z[ q IPEX-Q"!$�%<%< [2].

\�!�*"j!� ?Z$*[��$��!!{ IPEX-Q"!$�%<> 
*='%� [=�]"[� [ ?]=!Z <�$"'%-_�!�*"j!%_% 
'%!Q>]^*>[=!!{ QZ<’W, %Q'Z]^'" � ?Z$Q*=[%z $]{ 
?��!=*=]^!%W �	�-$Z=_!%Q*"'" ?]%$= j%]%[Zj%W 
Q*=*Z ?Z$ j=Q !=Q*>?!%W [=_Z*!%Q*Z [6,14].

�"������� �������
�' ?�"']=$ %Q%}]"[%Q*�# ?���}Z_> �^%_% q=-

`[%�z[=!!{ !=[�$�!% ZQ*%�Zz `[%�%}" $"*"!" 
q _�!�*"j!% ?Z$*[��$��!"< IPEX-Q"!$�%<%<. 

$���%�� &. !=�%$"[Q{ [Z$ ��� [=_Z*!%Q*Z, {'=
?���}Z_=]= }�q >Q']=$!�!^, ��� JZqZ%]%_Zj!"`
?%]%_Z[ != 40-<> *"�!Z _�Q*=�ZW. ��" !=�%-
$��!!Z Q*=! $"*"!" }>[ q=$%[Z]^!"<, <=Q= 
*Z]= — 3350 _, q�ZQ* — 52 Q<, %�Z!'= q= �'=]%z
�?_=� — 8–9 }=]Z[. �Z<�#!"# =!=<!�q !� %}*{-
��!"#, �]z} !�Q?%�Z$!�!"#, }=*^'" q$%�%[Z. 
�*=��Z $Z*" — `]%?j"'" [Z'%< 7 *= 5 �%'Z[ — 
q$%�%[Z. ��_>]{�!%_% <�$"j!%_% Q?%Q*�����!!{ 
q= $"*"!%z ?�%*{_%< 1-_% �%'> �"**{ }=*^'" 
>!"'=]". �Z Q]Z[ <=*��Z, `]%?j"' }>[ != _�>$-
!%<> ["_%$%[>[=!!Z $% 4 <ZQ{�Z[ �"**{, ?%*Z< 
%*�"<>[=[ $%<=�!� �Z]^!� '%�%[’{j� <%]%'%.
� 5 <ZQ{�Z[ — ?%Q*>?%[� [[�$�!!{ ?�"'%�<>. 
��%$>'*", {'Z <ZQ*{*^ _]z*�!, ?%j=[ %*�"<>[=-
*" q 7–8 <ZQ{�Z[. ��%*{_%< 1-_% �%'> �"**{ $[ZjZ 
`[%�Z[ != _%Q*�> ��Q?Z�=*%�!> [Z�>Q!> Z!J�'�Zz, 
> 6 <ZQ{�Z[ — [Z*�{!= [ZQ?=, <=[ $�'Z]^'= �?Z-
q%$Z[ !�*{�'%W $Z=��W *= =]��_Zj!%_% ["Q"?=!!{
!= *Z]Z. � ?�"[%$> $Z=��W %$"! �=q ?���}>[=[ != 
!�*�"[=]%<> Q*=�Z%!=�!%<> ]Z'>[=!!Z [ <ZQ-
��[Z# ]Z'=�!Z. �Z$ j=Q Z!�"` �?Zq%$Z[ $Z=��W 
}=*^'" ?% <�$"j!> $%?%<%_> !� q[��*=]"Q{. 
�?Zq%$"j!Z ?�%{[" =*%?Zj!%_% $��<=*"*> }>]" 
!�q!=j!"<" *= ?�%`%$"]" Q=<%Q*Z#!%, =]��_%-
]%_Zj!� %}Q*���!!{ *= ]Z'>[=!!{ !� ?�%[%$"]%-
Q{. �"*"!= !� [='�"!%[=!=. �= Q]%[=<" <=*��Z,
[ 1 �Z' $"*"!= <=]= [=_> }]"q^'% 10 '_.

�!=j!� ?%_Z���!!{ Q*=!> $"*"!" ?%j=]%Q{ 
?ZQ]{ 1 �%'> (> [Z�Z 1 �Z' 4 <ZQ{�Z) Zq ']Z!Zj!"` 
?�%{[Z[ *{�'%_% �!*��%'%]Z*> — $Z=��{ (�{Q!� 
q]%[%!!� [%${!"Q*� ["?%�%�!�!!{ qZ Q]"q%< $% 
12–15 �=qZ[ != $%}>), =!%��'QZ{, [*�=*= <=Q" *Z]=, 
$�_Z$�=*=�Z{, Q>}J�}�"]Z*�*. �=*^'" ?%[’{q>[=-
]" q=`[%�z[=!!{ qZ q<Z!%z `=�j>[=!!{ — $"*"-
!= ?%j=]= %*�"<>[=*" <%]%'% [Z$ Z!�%W '%�%[". 
�?%j=*'> `]%?j"'= _%Q?Z*=]Zq%[=!% $% <ZQ��[%W 
]Z'=�!Z, ?%*Z< > q[’{q'> q *{�'ZQ*z Q*=!> ?���-
[�$�!% $% %}]=Q!%W $"*{j%W ]Z'=�!Z, $� ?���}>-
[=[ ?�%*{_%< 1,5 <ZQ{�{ (Z!J�'�Z#!� [Z$$Z]�!!{,
?%*Z< — ?�$Z=*�"j!� [Z$$Z]�!!{). �= ��q>]^*=*=-
<" %}Q*���!!{ ["']zj�!% _%Q*�Z }='*��Z=]^!Z 
*= [Z�>Q!Z '"�'%[Z Z!J�'�ZW, '%�%!=[Z�>Q!> Z!-
J�'�Zz. � q=_=]^!"` =!=]Zq=` '�%[Z q=���Q*�%-
[=!% ?%<Z�!� q!"��!!{ �Z[!{ _�<%_]%}Z!>
(91–105 _/]) *= ��"*�%�"*Z[ (3,1×1012 — 
3,4×1012), %$"! �?Zq%$ ?Z$["��!!{ 'Z]^'%Q*Z ]�#-
'%�"*Z[ $% 18,8×109 Zq qQ>[%< J%�<>]" []Z[% 
(?=]"j'%{$��!Z !�#*�%JZ]" — 28%, z!Z — 2%)
Z �["$'ZQ*^ %QZ$=!!{ ��"*�%�"*Z[ (���) $%
17 <</_%$, �Z[�!^ *�%<}%�"*Z[ *= �%q"!%JZ-
]Z[ — !%�<=. �Z%`Z<Zj!"# =!=]Zq '�%[Z [ $"!=<Z-
�Z: �-��='*"[!"# }Z]%' (���) — 257,72 <_/] 
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(!%�<= — <6), Z!�Z _%Q*�%J=q%[Z ?%'=q!"'" — 
> <��=` !%�<", ?�%'=]^�"*%!Z! — 1,42 !_/<] 
(!%�<= — <0,5 !_/<]); !�q!=j!� ?Z$["��!!{ *"-
<%]%[%W ?�%}" *= �Z[!{ =]=!Z!=<Z!%*�=QJ��=q", 
_Z?%?�%*�W!�<Z{, _Z?%'=]Z�<Z{; Z!�Z ?%'=q!"'" 
(q=_=]^!"# }Z]Z�>}Z! *= #%_% J�='�ZW, '��=*"!Z!, 
Q�j%["!=, _]z'%q=, �Z[�!^ Q"�%[=*'%[%_% q=]Zq=, 
'=]^�Z#, !=*�Z#) — > <��=` [Z'%[%W !%�<". �Z$ 
j=Q Z<>!%]%_Zj!%_% %}Q*���!!{ ["{[]�!% ["-
Q%'"# �Z[�!^ q=_=]^!%_% IgE [ Q"�%[=*�Z '�%[Z
(961 _/] ?�" !%�<Z <60,0), Z!�Z Z<>!%]%_Zj!Z ?%-
'=q!"'" }>]" [ <��=` !%�<".

�=�'��" ��]Z='ZW: ["{[]�!% ?Z$["��!!{ �Z[-
!{ IgG $% _]Z=$"!> — 128,8 �$/<] (!%�<= — 
<12,5), Z!�Z ?%'=q!"'" (�Z[�!^ Ig� $% _]Z=$"!>, 
�Z[�!^ IgG *= Ig� $% $�q=<Z!%[=!"` ?�?*"$Z[ 
_]Z=$"!> *= �!$%<ZqZ><>) — !%�<=. �!*"*Z]= IgE 
$% '=q�W!> — <0,1 (!%�<=), �Z[�!^ '%�*"q%]> [ 
Q"�%[=*�Z '�%[Z — !%�<=. ��Q* \Z}}Q%!=—�>'= — 
`]%�"$" ?%*> 22,8 <�'[/] (!%�<=).

�= ��q>]^*=*=<" ���: _Z?%?]=qZ{ *"<>Q> 
(V=0,7 Q<3), !"�'", !=$!"�!"'", Q���� — !%�<=; 
%�_=!" j���[!%W ?%�%�!"!" — ["�=��!"# <�-
*�%�"q<, $"]=*%[=!Z ?�*]Z '"��j!"'= q �Z$'"< 
[<ZQ*%<, !�q!=j!� q}Z]^��!!{ �%q<Z�Z[ ?�jZ!'" 
*= �`%_�!!%Q*Z WW ?=��!`Z<"; ?Z$�]>!'%[= q=]%q= 
*= Q�]�qZ!'= — !%�<=.

� ?�"[%$> q!=j!%_% ?Z$["��!!{ �Z[!{ q=-
_=]^!%_% IgE $"*"!> '%!Q>]^*%[=!% =]��_%]%-
_%<, ?�"q!=j�!% $%%}Q*���!!{ (`=�j%[= =]��-
_%?=!�]^) — [Z$<%[= }=*^'Z[. �"*"!> [?���� 
%_]{!>*% Z<>!%]%_%< > [Z�Z 1 �Z' 4 <ZQ{�Z *= q=?Z-
$%q��!% ?��["!!"# Z<>!%$�JZ�"* — _Z?��-IgE-
Q"!$�%< (`%j= ']Z!Zj!Z ?�%{[" q=`[%�z[=!!{
[ $"*"!" !� Q?Z[?=$=]" q `=�='*��!"<" $]{ �Z�W 
J%�<" ���). �=?�%?%!%[=!% _�!�*"j!� %}Q*�-
��!!{, [Z$ {'%_% }=*^'" [Z$<%["]"Q{, `%j= #%_% 
?�%[�$�!!{ $=]% } q<%_> Q>**�[% �=!Z�� ?Z$-
*[��$"*" $Z=_!%q ��� Z [Q*=!%["*" #%_% J%�<>.

� q[’{q'> q ?Z$%q�%z != ��]Z='Zz $"*"!> ?�-
��[�$�!% != }�q_]z*�!%[> $Z�*>, {'>, q= qZq!=!-
!{< }=*^'Z[, [%!" Z!'%]" ?%�>�>[=]". ��=`%-
[>zj" ?%Q"]�!!{ $Z=��#!%_% Q"!$�%<> ?�" 
Q?%�"[=!!Z <%]%j!"` Q><Z��#, > *%<> j"Q]Z 
}�q]='*%q!"` Z _]"}%'%_Z$�%]Zq%[=!"`, `]%?j"-
'= ?���[�$�!% != _%$>[=!!{ Q%�[%z Q><Z��z *= 
}�q<%]%j!"<" }�q_]z*�!%["<" '=�=<".

� %}]=Q!Z# ]Z'=�!Z $"*"!= %*�"<>[=]= ]Z'>-
[=!!{: =!*"}='*��Z=]^!= (��J*><), Z!J>qZ#-
!= *��=?Z{ _]z'%q%-Q%]^%["<" �%qj"!=<",
[/[ Z<>!%*��=?Z{ (}Z%[�! <%!%), =<Z!%[�!, $�'-
Q=<�*=q%!; per os — ?�%}Z%*"'", J��<�!*%*�-
�=?Z{ ('��%!), <�*=}%]Zj!= *= Q"<?*%<=*"j!= 

*��=?Z{. 
Z'>[=!!{ $"*"!" !� <=]% ?%q"*"[-
!%_% �J�'*> (>*�"<>[=]=Q{ ["�=��!= $Z=��{
q *{�'"< Q"!$�%<%< <=]^=Q"<Z]{�ZW, =!%��'-
QZ{ — _%$>[=!!{ }>]% ?���[=�!% q%!$%["<, $"-
*"!= ?�%$%[�>[=]= [*�=j=*" [=_>, QJ%�<>[=]=-
Q{ !=$*{�'= _Z?%*�%JZ{ — '=`�'QZ{), > q[’{q'> q 
j"< $]{ ?%$=]^�%_% %}Q*���!!{ *= ]Z'>[=!!{ 
`]%?j"'= ?���[�$�!% $% Z!J�'�Z#!%-}%'Q%[=!%-
_% [Z$$Z]�!!{ $]{ $Z*�# �=!!^%_% [Z'> �� «�!Q*"-
*>* ?�$Z=*�ZW, ='>���Q*[= Z _Z!�'%]%_ZW Z<�!Z ='=-
$�<Z'= �.�. 
>'’{!%[%W 	��	 �'�=W!"» (�� 
«���\ Z<�!Z ='=$�<Z'= �.�. 
>'’{!%[%W 	��	 
�'�=W!"») q $Z=_!%q%< «�"!$�%< <=]^=}Q%�}�ZW, 
<=]^$"_�Q*ZW !�>*%j!�!%_% ��!�q>, �'Q"'%q 2 Q*. q 
*%'Q"'%q%< 2 Q*. �{�'= }Z]'%[%-�!��_�*"j!= !�-
$%Q*=*!ZQ*^ ('=`�'QZ{). ���["!!"# Z<>!%$�JZ-
�"* — _Z?��-IgE-Q"!$�%< (?). \Z?%?]=qZ{ *"<>Q>. 
�=*�"<'= Q*=*%-'Z!�*"j!%_% �%q["*'>. 	�?���-
!%Q"<ZQ*^ _]z*�!> }�q ��]Z='ZW (?)».

�Z$ j=Q _%Q?Z*=]Zq=�ZW Q*=! $"*"!" *{�'"# 
q= �=`>!%' _Z?%*�%JZW 3 Q*. ('=`�'QZW), *{�'%-
_% Q"!$�%<> <=]^=Q"<Z]{�ZW, $Z=��#!%_% Q"!-
$�%<> q <�*=}%]Zj!"<" *= �]�'*�%]Z*!"<"
?%�>��!!{<", $�_Z$�=*=�ZW, Z!*%'Q"'=�ZW. �=Q=
*Z]= — 6950 _ ($�JZ�"* <=Q" *Z]= — 40,8%).
��ZQ* — 77 Q<. �]%?j"' [’{]"#, _%]%Q Q]=}'"#, 
["�=��!= <’{q%[= _Z?%*%!Z{, $"*"!= !� Q"$"*^, 
!� `%$"*^, Q=<%Q*Z#!% ?�='*"j!% !� WQ*^ (_%$>-
[=!!{ — j���q !=q%_=Q*�=]^!"# q%!$). �'Z�-
!Z ?%'�"[" *= ["$"<Z Q]"q%[Z %}%]%!'" j"Q*Z, 
}]Z$Z, �'Z�= Q>`= (?��_=<�!*!=). �>�_%� *'=!"!
q!=j!% q!"��!"#. �Z$�'Z�!%-�"�%["# ?�%�=-
�%' q!=j!% ["*%!j�!"# != [QZ` $Z]{!'=` *Z]=. 
��!Z!_�=]^!= *= [%_!"��[= !�[�%]%_Zj!= Q"<-
?*%<=*"'= !� ["{[]�!=. ���"J��"j!Z ]Z<J%[>q]" —
}�q %Q%}]"[%Q*�#. 
�_�!Z, Q���� — }�q %Q%}]"-
[%Q*�#. �"[Z* q!=j!% q}Z]^��!"# > �%q<Z�=`, 
q$>*"#, q= �=`>!%' ["�=��!%_% <�*�%�"q<>, 
?=]^?=�Z{ ?=��!`Z<=*%q!"` %�_=!Z[ Q>**�[% 
>*�>$!�!=. �"?%�%�!�!!{ — 3–4 �=q"/$%}>, 
�{Q!�, [%${!"Q*� q $%<Z�'=<" Q]"q>, q]%[%!!�, 
j=Q*'%[% q!�}=�[]�!�.

�"*"!Z ?�%[�$�!% '%<?]�'Q!� ]=}%�=*%�-
!%-Z!Q*�><�!*=]^!� %}Q*���!!{. � q=_=]^!%<> 
=!=]ZqZ '�%[Z: _�<%_]%}Z! — 108 _/], ��"*�%-
�"*" — 4,32×1012/], _�<=*%'�"* — 30,4%, =!Zq%�"-
*%q (+), _Z?%`�%<Z{ (+), ]�#'%�"*" — 20,3×109/], 
*�%<}%�"*" — 492×109/]; ]�#'%�"*=�!= J%�-
<>]=: ?=]"j'%{$��!Z (?/{) — 2%, Q�_<�!*%-
{$��!Z — 30%, �%q. (-), ]Z<J%�"*" — 61%, <%-
!%�"*" — 7%, ��� — 3 <</_%$. �Z%`Z<Zj!"# 
=!=]Zq '�%[Z: q=_=]^!"# }Z]%' — 46,7 _/], =]^}>-
<Z! — 27,6 _/], _]z'%q= — 4,1 <<%]^/], q=_=]^!"# 
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}Z]Z�>}Z! — 8,2 <'<%]^/], =]=!Z!=<Z!%*�=QJ�-
�=q= — 63 %$/], ����
����'����
�����
��� —
28 %$/], ]>�!= J%QJ=*=q= — 113 %$/], '��=*"-
!Z! — 39 <'<%]^/], Q�j%["!= — 5,0 <<%]^/], 
��� — !�_=*"[!"#, ?�%'=]^�"*%!Z! —
0,2 !_/<], �Z[�!^ �]�'*�%]Z*Z[: '=]Z# —
2,65 <<%]^/], '=]^�Z# — 0,57 <<%]^/],
!=*�Z# — 136,3 <<%]^/]; ?%'=q!"'" '"Q]%*-
!%-]>�!%_% Q*=!>, ]Z?Z$!"# Q?�'*�, _=<<=-_]>-
*=<Z]*�=!QJ��=q=, �%[j!Z '"Q]%*", AFP, J��"-
*"! — !%�<=.

�<>!%]%_Zj!� $%Q]Z$��!!{ '�%[Z: �Z[�!^ Q"-
�%[=*'%["` Z<>!%_]%}>]Z!Z[ Z Q>}?%?>]{�ZW 
]Z<J%�"*Z[ — > <��=` [Z'%[%W !%�<" (IgG — 
9,0 _/], IgM — 1,34 _/], IgA — 0,70 _/], CD3+ 
�-]Z<J%�"*" — 59,6% (4124/<']), CD4+ 
�-]Z<J%�"*" — 39,3% (2717/<']), CD8+ 
�-]Z<J%�"*" — 19,7% (1362/<<), CD19+ �-]Z<-
J%�"*" — 35,3 % (2443/<']), CD56+ N�-]Z<J%-
�"*" — 3,5% (245/<'])), J=_%�"*=�!= ='-
*"[!ZQ*^ !�#*�%JZ]Z[ — > !%�<Z. �Z$ j=Q $%-
Q]Z$��!!{ �-��_>]{*%�!"` ]Z<J%�"*Z[ ["-
{[]�!% !�q!=j!� ?Z$["��!!{ �Z[!{ CD4+
CD25+ — 20,9% (!%�<= — 5–17%), CD4+ CD25+
CD127 low+ — 14,2% (!%�<= — 4–11%).

�!*"*Z]= $% SARS-CoV2 (IgM-antiCov19 IP, 
IgG-antiCov19 IP) *= ��
 (AB HIV½) !� ["{[-
]�!%.

�]��_%]%_Zj!� %}Q*���!!{: q=_=]^!"# IgE — 
238 IU/ml (!%�<= — <50,0), �%q"!%JZ]^!"# 
'=*Z%!!"# }Z]%' — 6,07 !_/<] (<24,0 !�_=*"[!.), 
> `=�j%[Z# ?=!�]Z (20 =]��_�!Z[) ["{[]�!% !�-
q!=j!� ?Z$["��!!{ (1 ']=Q) �Z[!{ Q?��"JZj!"` 
Ig� $% *�ZQ'", {}]>'=, �"*!^%_% }%�%�!=. �Z[�!^ 
Q?��"JZj!"` Ig� $% '%�%[’{j%_% <%]%'= — [��`-
!{ <��= !%�<".

\%�<%!=]^!� %}Q*���!!{: �Z[�!^ ��\,
�4 [Z]^!., �3 [Z]^!., '%�*"q%]> [ Q"�%[=*�Z '�%-
[Z — !%�<=.

\�!�*"j!� %}Q*���!!{ != ��]Z='Zz — ["{[]�-
!% _=]%*"? DQ8 (DQA1*03, DQB1*04), =Q%�Z#%-
[=!"# q ?Z$["��!"< �"q"'%< �%q["*'> ��]Z='ZW.

���%]%_Zj!Z <=�'��" ��]Z='ZW — IgG $% *'=-
!"!!%W *�=!Q_]>*=<Z!=q" – 30,90 (>18 — ?%-
q"*"[!"#), IgA $% *'=!"!!%W *�=!Q_]>*=<Z-
!=q" – !%�<=, �Z[�!^ IgG *= Ig� $% $�q=<Z!%[=-
!"` ?�?*"$Z[ _]Z=$"!> *= �!$%<ZqZ><> — > <��=` 
!%�<".

�!=]Zq Q�jZ q=_=]^!"# — }�q %Q%}]"[%Q*�#.
�%?�%_�=<= — !�#*�. �"� (+++), �"�!Z '"Q-

]%*" — !� ["{[]�!%, ��='�Z{ \��_��Q�!= — Q]=-
}% ?%q"*"[!=, Q]"q > [�]"'Z# 'Z]^'%Q*Z, ]�#'%-
�"*" — _>Q*% ?%'�"[=z*^ ?%]� q%�>.

�=!'��=*"j!= �]=Q*=q= [ '=]Z — 569,22
(!%�<=); '=]^?�%*�'*"! > '=]Z — 215,90 !_/_ 
(>60 — ?%q"*"[!"#).

�]{`%< *=!$�<!%W <=QQ-Q?�'*�%<�*�ZW 
["']zj�!% ?%�>��!!{ %}<Z!> =<Z!%'"Q]%* *= 
=�"]'=�!Z*"!Z[.

�]^*�=q[>'%[� $%Q]Z$��!!{ %�_=!Z[ j���[!%W 
?%�%�!"!": �]^*�=q[>'%[Z %q!='" ["�=��!%_% 
�!*��%'%]Z*>, $"J>q!"` q<Z! ?=��!`Z<" ?�jZ!-
'", Q�]�qZ!'", =Q�"*>, ]Z[%}Zj!%W ?Z�]%�'*=qZW. 
�"�=��!"# <�*�%�"q<. �Zq>=]Zq>z*^Q{ �%q*{_-
!>*Z ?�*]Z *%!'%_% '"��j!"'= $% 20 <<, Q*Z!'= 
!=}�{']=, ?%*%[��!= $% 2,3 <<. �Z$�]>!'%[= 
q=]%q= — }�q %Q%}]"[%Q*�#.

��%[�$�!% �!$%Q'%?Zj!� %}Q*���!!{ (JZ-
}�%_=Q*�%$>%$�!%Q'%?Z{ *= '%]%!%Q'%?Z{) q 
_ZQ*%]%_Zj!"< Z _ZQ*%`Z<Zj!"< $%Q]Z$��!!{< 
}Z%?*=*Z[ Q]"q%[%W %}%]%!'" 12-?=]%W '"�'", 
*��<Z!=]^!%_% [Z$$Z]> ']>}%[%W '"�'", >QZ` [Z$-
$Z]Z[ *%[Q*%W '"�'", q= ��q>]^*=*=<" {'%_% ["-
{[]�!% *{�'"# ?=*%]%_Zj!"# ?�%��Q > *%!'Z# 
'"��Z: ��%!Zj!"# ["�=��!"# �!*��"* Zq *%-
*=]^!%z =*�%JZ�z [%�Q"!, _Z?%*�%JZ�z Q]"q%-
[%W %}%]%!'", $"J>q!%z ]Z<J%?]=q<=�"*=�!%z 
Z!JZ]^*�=�Z�z []=Q!%W ?]=Q*"!'" q [%_!"�=<" 
!=}�{'>, JZ}�%q>, $"]=*=�Z�z Q>$"!, ["�=��!"< 
q<�!��!!{< 'Z]^'%Q*Z '�]"`%?%$Z}!"` ']Z*"!
Z q!"��!!{< W`!^%W J>!'�ZW (q!"��!!{
PAS-��='�ZW).

�= ��q>]^*=*=<" �!$%Q'%?Zj!%_% %}Q*���!!{ 
Q*�=[%`%$>, �]>!'=, *%[Q*%W '"�'" [Zq>=]^!% 
?=*%]%_ZW !� ["{[]�!%, = q= $=!"<" _ZQ*%]%_Zj!%-
_% $%Q]Z$��!!{ Q]"q%[%W %}%]%!'" *%[Q*%W '"�-
'" ["{[]�!% %q!='" `�%!Zj!%_% '%]Z*>.

�*�"<=!Z ��q>]^*=*" ]=}%�=*%�!%_% *= �!$%-
Q'%?Zj!%_% %}Q*���!!{ q !=#}Z]^�%z #<%[Z�-
!ZQ*z ['=q=]" != !={[!ZQ*^ > $"*"!" *{�'%W 
��]Z='ZW =}% =>*%Z<>!!%W �!*��%?=*ZW. 	= '%�"Q*^ 
��]Z='ZW q !=$*{�'"< ?���}Z_%< Q[Z$j"]" ��q>]^-
*=*" _�!�*"j!%_% %}Q*���!!{ *= ?=*=!=*%<Zj!%-
_% $%Q]Z$��!!{ Q]"q%[%W %}%]%!'" *%!'%W '"�-
'". 	�_=*"[!Z ��q>]^*=*" ["q!=j�!!{ }Z]^�%Q*Z 
Q��%]%_Zj!"` <=�'��Z[ ��]Z='ZW <%�!= ?%{Q!"-
*" ?�%[�$�!!{< $%Q]Z$��!!{ != *]Z *�"[=]%W 
=_]Z=$"!%[%W $Z�*". � Z!�%_% }%'>, [Z$Q>*!ZQ*^ 
�J�'*> [Z$ q=Q*%Q>[=!!{ =_]Z=$"!%[%W $Z�*", 
!�q[=�=zj" != Z!*�!Q"[!> *��=?Zz — �["$'� 
?�%_��Q>[=!!{ q=`[%�z[=!!{ q ["`%$%< != ?��-
�"# ?]=! ']Z!Zj!"` ?�%{[Z[ *{�'%_% Q"!$�%<> 
<=]^=Q"<Z]{�ZW, }Z]'%[%-�!��_�*"j!%W !�$%Q*=*-
!%Q*Z *= _Z?%*�%JZW 3 Q*. ('=`�'QZW), !�[Z$?%[Z$-
!ZQ*^ Q��%]%_Zj!"` <=�'��Z[ ��]Z='ZW *{�'%Q*Z 
>�'%$��!!{ Q]"q%[%W %}%]%!'" *%!'%W '"�'" 
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(*%*=]^!= =*�%JZ{ [%�Q"! Z q!=j!� q<�!��!!{ 
'Z]^'%Q*Z '�]"`%?%$Z}!"` ']Z*"! Z q!"��!!{ 
W`!^%W J>!'�ZW) ['=q>[=]" != #<%[Z�!ZQ*^ =>*%-
Z<>!!%_% >�=��!!{ *%!'%W '"�'". �]� ["q!=-
j�!Z <=�'��" =>*%Z<>!!%_% ?�%��Q> [ Q"�%[=*�Z 
'�%[Z ["{["]"Q{ !�_=*"[!"<": =!*"!>']�=�!Z, 
=!*"<Z*%`%!$�Z=]^!Z =!*"*Z]=, =!*"*Z]= IgA *= 
IgG $% Q]"q%[%W %}%]%!'" '"��j!"'= (<�*%$ 
IFT) — !� ["{[]�!Z.

�ZQ]{ _%Q?Z*=]Zq=�ZW $% �� «���\ Z<�!Z ='=-
$�<Z'= �.�. 
>'’{!%[%W 	��	 �'�=W!"», [�=`%-
[>zj" ?�%{[" *{�'%_% Q"!$�%<> <=]^=Q"<Z]{-
�ZW *= }Z]'%[%-�!��_�*"j!%W !�$%Q*=*!%Q*Z q 
_]"}%'%z _Z?%?�%*�W!�<Z�z, _Z?%=]^}><Z!�<Z�z, 
_Z?%'=]Z�<Z�z, _Z?%'=]^�Z�<Z�z, `]%?j"'= ?�-
��[�$�!% != ?%[!� ?=��!*��=]^!� `=�j>[=!!{, 
?�"q!=j�!% [!>*�Z�!^%[�!!% =!*"}='*��Z=]^!> 
*= ?�%*"_�"}'%[> *��=?Zz, Z<>!%_]%}>]Z!" (%'-
*=_=<), �%$�!!% ?��?=�=*" =]^}><Z!>, '%��'�Zz 
$�JZ�"*> �]�'*�%]Z*Z[ ["Q%'"<" $%q=<" '=]Zz 
*= '=]^�Zz, _%�<%!=]^!> *��=?Zz (?��$!Zq%]%!). 
�!*�!Q"[!= *��=?Z{ $=]= q<%_> Q*=}Z]Zq>[=*" 
Q*=! $"*"!" — q<�!�"]"Q{ ?�%{[" $Z=��W, q$>*-
*{ �"[%*=, `]%?j"' Q*=[ }Z]^� ='*"[!"<, ?%j=[ 
Q"$Z*" *= _�=*"Q{, ?���Q*=[ [*�=j=*" [=_>. �]� 
q!=j!%_% ']Z!Zj!%_% �J�'*> [Z$ ]Z'>[=!!{ !� $%-
Q{_!>*%. ��"}=['" <=Q" *Z]= }>]" $>�� !�q!=j-
!"<" *= !�Q*=}Z]^!"<" (q= 1,5 <ZQ{�{ — 300 _). 
� �=qZ Q?�%}" [[�$�!!{ j=Q*'%[%_% �!*��=]^!%-
_% `=�j>[=!!{ (<%]%j!Z Q><Z�Z != %Q!%[Z _]"}%-
'%_% _Z$�%]Zq> }Z]'Z[ =}% =<Z!%'"Q]%*!Z Q><Z�Z) 
[Z$�=q> Q?%Q*��Z_=]%Q{ ']Z!Zj!� ?%_Z���!!{ — 
?%Q"]�!!{ $Z=��W (["?%�%�!�!!{ Q*=[=]% }Z]^� 
�%q�Z$��!"<, q!�}=�[]�!"< Zq <%]%j!"< [Z$*Z!-
'%< Z Q?��"JZj!"< q=?=`%<, q!=j!"<" $%<Z�'=-
<" Q]"q>, j=Q*%*= ["?%�%�!�!^ q}Z]^�>[=]=Q{ 
$% 7–10 �%'Z[/$%}>), ?%{[= }]z[=!!{, q!=j!� 
q}Z]^��!!{ [ �%q<Z�=` Z q$>**{ �"[%*=, [*�=*= 
<=Q" *Z]=.

� q=_=]^!%<> =!=]ZqZ '�%[Z [ $"!=<Z�Z >*�"-
<>[=]=Q^ =!�<Z{, Q*Z#'"# ?%<Z�!"# ]�#'%�"*%q 
(<='Q"<=]^!% – 22,1×109/]) Zq ?��Z%$"j!"< qQ>-
[%< ]�#'%�"*=�!%W J%�<>]" []Z[% *= *�%<}%�"-
*%q ($% 536×109/]). � }Z%`Z<Zj!%<> =!=]ZqZ '�%[Z 
[ $"!=<Z�Z �Z[!Z q=_=]^!%_% }Z]'=, =]^}><Z!>, 
'=]Zz *= '=]^�Zz }>]" !�Q*=}Z]^!"<" *= q= �=`>-
!%' �%$�!!%W '%��'�ZW >*�"<>[=]"Q{ != !"�!Z# 
<��Z !%�<", Z!�Z ?%'=q!"'" (_]z'%q=, }Z]Z�>}Z!, 
*�=!Q=<Z!=q", '��=*"!Z!, Q�j%["!=) !� <=]" [Z$-
`"]�!^ [Z$ [Z'%[%W !%�<" *= }>]" Q*=}Z]^!"<". 
��� > $"!=<Z�Z – !�_=*"[!"#.

��=`%[>zj" !�$%Q*=*!z �J�'*"[!ZQ*^ *��=-
?ZW, !�Q*=}Z]^!> ��<ZQZz != *]Z ?%[!%_% ?=��!*�-

�=]^!%_% `=�j>[=!!{ *= !�<%�]"[ZQ*^ [[�$�!!{ 
�!*��=]^!%_% `=�j>[=!!{, $"*"!> ?�%'%!Q>]^-
*%[=!% Z<>!%]%_%<. 	�q[=�=zj" != !�_=*"[!Z 
��q>]^*=*" ["q!=j�!!{ =!*"*Z] $% Q]"q%[%W %}%-
]%!'" '"��j!"'= *= [Z$Q>*!ZQ*^ ']Z!Z'%-]=}%-
�=*%�!"` %q!=' =>*%Z<>!!%_% >�=��!!{ Z!�"` 
%�_=!Z[, q=?Z$%q��!% ���: IPEX-Q"!$�%< Z ��'%-
<�!$%[=!� _�!�*"j!� %}Q*���!!{ (Q�'[�!>[=!-
!{ _�!Z[) – ?=!�]^ «���["!!Z Z<>!%$�JZ�"*"».

�= ��q>]^*=*=<" _�!�*"j!%_% %}Q*���!!{ 
�]{`%< ?=!�]^!%_% Q�'[�!>[=!!{ 407 _�!Z[, 
?�%[�$�!%_% [ ]=}%�=*%�ZW «Invitae» (�=!-��=!-
�"Q'%, ���), ["{[]�!% ?=*%_�!!> <>*=�Zz 
Q.736-2�>� (Splice acceptor) _�!= FOXP3, �% 
?Z$*[��$"]% $Z=_!%q «���["!!"# Z<>!%$�JZ�"*: 
IPEX-Q"!$�%<». �]%?j"'= ?%[*%�!% ?�%'%!-
Q>]^*%[=!% Z<>!%]%_%<, ��'%<�!$%[=!% *�=!Q-
?]=!*=�Zz Q*%[}>�%["` ']Z*"! 'ZQ*'%[%_% <%q-
'>, HLA-*"?>[=!!{ Q"}]Z!_Z[ Z }=*^'Z[ $"*"!", 
_�!�*"j!� %}Q*���!!{ <=*��Z *= Q"}]Z!_Z[ != 
!%QZ#Q*[% <>*=�ZW _�!= FOXP3, Z<>!%Q>?��Q"[-
!> *��=?Zz $]{ '%!*�%]z q= �!*��%?=*Z�z $% 
?�%[�$�!!{ *�=!Q?]=!*=�ZW Q*%[}>�%["` ']Z*"! 
'ZQ*'%[%_% <%q'> (QZ�%]Z<>Q > $%qZ 1 <_/'_/$%}> 
?Z$ '%!*�%]�< �Z[!{ ?��?=�=*> [ ?]=q<Z), !>-
*�Z*"[!= ?Z$*�"<'=. �]{ ?Z$_%*%['" $% *�=!Q-
?]=!*=�ZW Q*%[}>�%["` ']Z*"! 'ZQ*'%[%_% <%q'> 
$"*"!> ?���[�$�!% $% %}]=Q!%W ]Z'=�!Z q= <ZQ-
��< ?�%�"[=!!{.

<{3�������` �*�{"���*��� �"������3� ��-
�����

�]{ IPEX-Q"!$�%<> `=�='*��!= [=�Z=}�]^-
!ZQ*^ ']Z!Zj!"` ?�%{[Z[. �= ��q>]^*=*=<" Q"Q*�-
<=*"j!%_% =!=]Zq> Q[Z*%[%W ]Z*��=*>�" [9,19], 
!=#}Z]^� *"?%[%z ']Z!Zj!%z '=�*"!%z �^%-
_% q=`[%�z[=!!{ � *�Z=$=: =>*%Z<>!!= �!*��%-
?=*Z{ — > 98% ?=�Z�!*Z[, >�=��!!{ �'Z�" *= Q]"-
q%["` %}%]%!%' (=*%?Zj!"# $��<=*"*, [�q"'>]%-
?>Q*>]^%q, �'QJ%]Z=*"[!"# $��<=*"*, Z`*Z%q%-
J%�<!"# $��<=*"*, ?Q%�Z=q%?%$Z}!"# Q"!$�%<, 
*{�'"# `�#]Z*, =]%?��Z{, %!Z`%$"Q*�%JZ{) —
> 62%, ?%]Z�!$%'�"!%?=*Z{ (�>'�%["# $Z=}�* 1-_% 
*"?>, =>*%Z<>!!"# *"��%W$"*, j=Q*Z�� — _Z?%*"-
��%q) — > 53% ?=�Z�!*Z[. �%�]"[%z � *='%� 
Z!�= =>*%Z<>!!= ?=*%]%_Z{ [ �Zq!"` '%<}Z-
!=�Z{` — _�<=*%]%_Zj!= (_�<%]Z*"j!= =!�<Z{ q 
?%q"*"[!%z ��='�Z�z �><}Q=, =>*%Z<>!!= *�%<-
}%�"*%?�!Z{, =>*%Z<>!!= !�#*�%?�!Z{) — > 39%, 
!�J�%?=*Z{ (*>}>]%!�J�%?=*Z{, _]%<��>]%-
!�J�"* Zq !�J�%*"j!"< Q"!$�%<%<, Z!*��Q*"-
�Z#!"# !�J�"*) — > 16%, ���"$"[!Z Z!J�'�ZW 
(}='*��Z=]^!Z, [Z�>Q!Z, _�"}'%[Z) — > 40,0%, Z!�Z 
Z<>!!Z >Q']=$!�!!{ ([=Q'>]Z*, Z!*��Q*"�Z#!� q=-
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`[%�z[=!!{ ]�_�!^, =*�%JZj!"# _=Q*�"*, =�*�"*, 
=>*%Z<>!!"# _�?=*"*, <Z%q"* *%�%) — > 22% ?=-
�Z�!*Z[.

�=#�� 100% ?=�Z�!*Z[ <=]" =>*%Z<>!!> �!-
*��%?=*Zz, {'= ?%�$!>[=]=Q{ q =>*%Z<>!!"< 
>�=��!!{< Z!�"` %�_=!Z[ q=]��!% [Z$ ["$> ?=-
*%_�!!%W <>*=�ZW _�!= FOXP3 [6,19,22]. � $%Q*>?-
!Z# ]Z*��=*>�Z !=[�$�!% [Z$%<%Q*Z *Z]^'" ?�% ?%-
%$"!%'Z ']Z!Zj!Z ["?=$'" Zq%]^%[=!%_% >�=-
��!!{ '"��j!"'= }�q =>*%Z<>!!%_% >�=��!!{
Z!�"` %�_=!Z[ > $Z*�# q _�!�*"j!% ?Z$*[��$��-
!"< IPEX-Q"!$�%<%< [8,9]. �=�='*��!%z %q!=-
'%z IPEX-=Q%�Z#%[=!%W �!*��%?=*ZW � [%${!"Q*= 
!�'>?%[=!= *��=?�[*"j!"<" q=`%$=<" $Z=��{, 
j=Q*% q $%<Z�'=<" Q]"q> *= '�%[Z [ '=]Z, ["�=��-
!"# Q"!$�%< <=]^=Q"<Z]{�ZW, �["$'"# �%q["-
*%' *{�'%W }Z]'%[%-�!��_�*"j!%W !�$%Q*=*!%Q*Z 
*= q=]��!ZQ*^ [Z$ ?=��!*��=]^!%_% `=�j>[=!!{. 
�Z$ j=Q ?=*%<%�J%]%_Zj!%_% $%Q]Z$��!!{ Q]"-
q%[%W %}%]%!'" '"��j!"'= ["{[]{z*^ Q>}*%-
*=]^!> / *%*=]^!> =*�%JZz [%�Q"! *%!'%W '"�-
'" q <%!%!>']�=�!%z Z!JZ]^*�=�Z�z []=Q!%W 
?]=Q*"!'" Q]"q%[%W %}%]%!'" [11,12,21]. � �{$Z 
["?=$'Z[ *%*=]^!= =*�%JZ{ [%�Q"! =Q%�Zz[=]=Q{ 
q !�'�%q%< �?Z*�]Z=]^!"` ']Z*"! Z J%�<>[=!!{< 
'�"?*=}Q��QZ[ [13].

�= ��q>]^*=*=<" Z<>!%]%_Zj!%_% %}Q*���!-
!{ ?=�Z�!*Z[ q IPEX-Q"!$�%<%< !� ["{[]�-
!% q<Z! > Q*=!Z Z<>!!%W Q"Q*�<" =}% [Z$<Zj�!% 
?%<Z�!"# $"Q}=]=!Q <Z� Q>}?%?>]{�Z{<" Z<>-
!%'%<?�*�!*!"` ']Z*"! '�%[Z, ?Z$["��!!{ �Z[-
!{ �"*%'Z!Z[ IL2, IL4, IL5, IL6< IL10, ��	�, 
TNF�, ?Z$["��!!{ �Z[!{ q=_=]^!%_% IgE, ?�" 
�^%<> ["Q%'"# Z $>�� ["Q%'"# �Z[�!^ q=_=]^-
!%_% IgE [ ?%�$!=!!Z qZ Q*Z#'%z �%q"!%JZ]Z�z 
� `=�='*��!"< $]{ *{�'%W ']=Q"j!%W J%�<" 
IPEX-Q"!$�%<> [5,6,12]. �=�='*��!%z ]=}%�=-
*%�!%z %q!='%z �^%_% q=`[%�z[=!!{ � ?%q"-
*"[!Z Q��%]%_Zj!Z <=�'��" =>*%Z<>!!%_% ?�%��-
Q> [ %�_=!Zq<Z — ["{[]�!!{ =!*"!>']�=�!"` *= 
=!*"<Z*%`%!$�Z=]^!"` =!*"*Z], =>*%=!*"*Z] $% 
�!*��%�"*Z[ (���-75 *= [Z]]Z!>), '%]%!%�"*Z[, 
Z!Q>]Z!>, ']Z*"! %Q*�%['Z[ 
=!_��_=!Q=, *"��%-
?��%'Q"$=q", *"��%_]%}>]Z!>, ']Z*"! '�%[Z
(��"*�%�"*Z[, !�#*�%JZ]Z[, *�%<}%�"*Z[) *%�% 
q=]��!% [Z$ %�_=!Z[-<Z��!�# [5,12,13]. �%$!%-
j=Q > ]Z*��=*>�Z � ?%[Z$%<]�!!{ ?�% ']Z!Zj!Z 
["?=$'" IPEX-=Q%�Z#%[=!%W $Z=��W }�q =>*%=!-
*"*Z] $% �!*��%�"*Z[ Q]"q%[%W %}%]%!'" '"��j-
!"'=, =]� [ ?%�$!=!!Z q =>*%Z<>!!%z ?=*%]%-
_Z�z Z!�"` %�_=!Z[ [11,16]. 	= $><'> J=`Z[�Z[, 
[Z$Q>*!ZQ*^ =>*%=!*"*Z] $% �!*��%�"*Z[ '"��j-
!"'= [ '�%[Z $"*"!" q= !={[!%Q*Z =>*%Z<>!!%_% 

>�=��!!{ Z!�"` %�_=!Z[ !� <=� }>*" ?�"j"!%z 
[Z$<%[" [Z$ _�!�*"j!%_% %}Q*���!!{ != ?��$<�* 
IPEX-Q"!$�%<> [1,15].

�=!ZJ�Q*=�Z{ q=`[%�z[=!!{ != ?���%<> 
�%�Z �"**{ $"*"!" q= [Z$Q>*!%Q*Z �["$'%_% 
[Q*=!%[]�!!{ $Z=_!%q> *= �=$"'=]^!%_% ]Z'>-
[=!!{ (*�=!Q?]=!*=�ZW Q*%[}>�%["` ']Z*"! 'ZQ*-
'%[%_% <%q'>) q=q["j=# �["$'% ?�"q[%$"*^ $% 
]�*=]^!%_% !=Q]Z$'>. �= $=!"<" ]Z*��=*>�", $%-
[�$�!= �J�'*"[!ZQ*^ q=Q*%Q>[=!!{ Z<>!%Q>?��-
Q"[!"` ?��?=�=*Z[ > ?]=!Z '%!*�%]z q= ='*"[-
!ZQ*z =>*%Z<>!!"` ?�%��QZ[ != �*=?Z ?Z$_%*%['" 
$% *�=!Q?]=!*=�ZW (!= [Z$<Z!> [Z$ _%�<%!=]^-
!"` ?��?=�=*Z[, q=Q*%Q>[=!!{ {'"` !� ?%'=q=-
]% ']Z!Z'%-]=}%�=*%�!%_% �J�'*>). �=�]"[%z 
� *='%� ?Z$*�"<>[=]^!= *��=?Z{ ��J�='*��!%W 
$Z=��W, q=<ZQ!= *��=?Z{ �>'�%[%_% $Z=}�*> 1-_% 
*"?> *= Z!�"` �!$%'�"!%?=*Z# [6,19]. �%$!%j=Q, 
q= ]Z*��=*>�!"<" $=!"<", ?�" $�}z*Z q=`[%�z-
[=!!{ != 2-<> �%�Z �"**{ =}% ?Zq!Z��, ?%[’{q=-
!%<> q «<’{'%z» <>*=�Z�z _�!= FOXP3, <%�]"-
["# �%q["*%' !�?%[!%W J%�<" IPEX-Q"!$�%<> q 
]�_�"< ?���}Z_%< Z $%[�%z *�"[=]ZQ*z �"**{ 
?=�Z�!*Z[ ([Z$ ?Z$]Z*'%[%_% [Z'> $% 20–30 �%'Z[ 
�"**{) [6,9,10,20].

��=`%[>zj" ["��!=[�$�!�, <%�!= [[=�=*", 
�% ��# ']Z!Zj!"# ["?=$%' <=� ?�[!Z %Q%}]"[%Q*Z:

1. �Zq!{ <=!ZJ�Q*=�Z{ q=`[%�z[=!!{ — != 
2-<> �%�Z �"**{ $"*"!" (*"?%["< � $�}z* q=-
`[%�z[=!!{ ?�%*{_%< 1-_% �%'> �"**{, !=#-
j=Q*Z�� — > ?���Z <ZQ{�Z �"**{).

2. 	�?%[!= J%�<= IPEX-Q"!$�%<> — Zq%]^%-
[=!� >�=��!!{ '"��j!"'= q *{�'"< Q"!$�%<%< 
<=]^=Q"<Z]{�ZW }�q ']Z!Z'%-]=}%�=*%�!"` %q!=' 
=>*%Z<>!!%_% >�=��!!{ Z!�"` %�_=!Z[.

3. �=�Z�!* <=[ !�_=*"[!Z Q��%]%_Zj!Z <=�'��" 
=>*%Z<>!!%_% q=`[%�z[=!!{ '"��j!"'= — =!-
*"*Z]= IgG *= IgA $% Q]"q%[%W %}%]%!'" '"��j-
!"'= [ Q"�%[=*�Z '�%[Z !� ["{[]�!Z.

4. �Z[�!^ �-��_>]{*%�!"` ]Z<J%�"*Z[ CD4+ 
CD25+ CD127low+ }>[ ?Z$["��!"# ($]{ 
����-Q"!$�%<> `=�='*��!Z q!"��!!{ =}% [Z$-
Q>*!ZQ*^ �-��_>]{*%�!"` ']Z*"!).

5. �=`[%�z[=!!{ [ �^%_% ?=�Z�!*= `=�='-
*��"q>[=]%Q{ _%Q*�"< ?%j=*'%<, *{�'"< ?�-
��}Z_%< Z Q*�Z<'"< ?�%_��Q>[=!!{< (*%*=]^!= 
=*�%JZW [%�Q"! Q]"q%[%W %}%]%!'" *%!'%W '"�-
'" ["{[]�!= j���q 2 <ZQ{�Z [Z$ ?%{[" %Q!%[!"` 
']Z!Zj!"` ?�%{[Z[), *%$Z {' ?�" !�?%[!Z# J%�<Z 
IPEX-Q"!$�%<> *= $�}z*Z q=`[%�z[=!!{ > [Z�Z 
[Z$ 1 �%'>, {'Z ?%[’{q>z*^ Zq «<’{'%z» <>*=�Z�z 
_�!= FOXP3, !=#j=Q*Z�� [Z$<Zj=z*^ ]�_�"# 
?���}Z_ q=`[%�z[=!!{. �='> %Q%}]"[ZQ*^ *='%_% 
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']Z!Zj!%_% ["?=$'>, != !=�> $><'>, <%�!= ?%-
{Q!"*" �%q["*'%< q=`[%�z[=!!{ != *]Z `�%!Zj-
!%_% >�=��!!{ '"��j!"'= q= �=`>!%' !��=�Z%-
!=]^!%_% ̀ =�j>[=!!{ != 1-<> �%�Z �"**{ $"*"!" 
(q 4 <ZQ{�Z[ — �*>j!� ["_%$%[>[=!!{ �Z]^!"< 
'%�%[’{j"< <%]%'%<), = *='%� '%<%�}Z$!ZQ*z 
(?%�$!=!!{ ?��["!!%_% Z<>!%$�JZ�"*> q _]z-
*�!%[%z �!*��%?=*Z�z *= Q>}']Z!Zj!"< =]��_Zj-
!"< q=?=]�!!{< '"��j!"'= q= �=`>!%' ?%]Z[=-
]�!*!%W `=�j%[%W =]��_ZW).

)�*�����
	=[�$�!"# ']Z!Zj!"# ["?=$%' ?%'=q>� !�*"-

?%["# ?���}Z_ �Z$'ZQ!%W J%�<" ?��["!!%_% Z<>-
!%$�JZ�"*>: IPEX-Q"!$�%<> (!�?%[!= J%�<= q 
Zq%]^%[=!"< >�=��!!{< '"��j!"'= }�q =>*%Z-
<>!!%_% >�=��!!{ Z!�"` %�_=!Z[) Z ?�='*"j!Z 
*�>$!%�Z ?�%[�$�!!{ $"J���!�Z#!%W $Z=_!%Q*"-
'" �^%_% q=`[%�z[=!!{ [ $Z*�# �=!!^%_% [Z'> 
> q[’{q'> q !�Q?��"JZj!ZQ*z Z [=�Z=}�]^!ZQ*z 
']Z!Zj!%W Q"<?*%<=*"'" *= [Z$Q>*!ZQ*z ]=}%�=-
*%�!"` Z<>!%]%_Zj!"` <=�'��Z[ IPEX-Q"!$�%<>.

�Z$*[��$��!= !�%}`Z$!ZQ*^ ?%_]"}]�!%-
_% Z<>!%]%_Zj!%_% %}Q*���!!{ $Z*�# �=!!^%_% 
[Z'> q *{�'"<" q=`[%�z[=!!{<" '"��j!"'=
(%Q%}]"[% ?�" $�}z*Z q=`[%�z[=!!{ ?�%*{-
_%< ?���"` 2 �%'Z[ �"**{), {'Z Q>?�%[%$�>-
z*^Q{ ["�=��!"<" ?�%{[=<" Q"!$�%<> <=]^-
=Q"<Z]{�ZW *= `=�='*��"q>z*^Q{ *{�'"< ?���}Z-
_%< Z !�$%Q*=*!^%z �J�'*"[!ZQ*z *��=?ZW. �='�
Z<>!%]%_Zj!� %}Q*���!!{ <=� [']zj=*" 
!� *Z]^'" ]=}%�=*%�!� $%Q]Z$��!!{ Q*=!>
Z<>!!%W Q"Q*�<" (=}Q%]z*!= 'Z]^'ZQ*^ *= Q?Z[[Z$-
!%��!!{ Q>}?%?>]{�Z# ]Z<J%�"*Z[, ?%'=q!"'" 
_><%�=]^!%_% Z<>!Z*�*> *= Q"Q*�<" '%<?]�-
<�!*>, J=_%�"*=�!= ='*"[!ZQ*^ !�#*�%JZ]Z[),
=]� # > !=#Q']=$!Z�"` $]{ $Z=_!%Q*"'" ["?=$-
'=` — _�!�*"j!� %}Q*���!!{ �]{`%< Q�'[�!>-
[=!!{ _�!Z[ (?=!�]^ «���["!!Z Z<>!%$�JZ�"*"»)
$]{ ["{[]�!!{ !=#}Z]^� �Z$'ZQ!"` Z Q']=$-
!"` $]{ $Z=_!%Q*"'" J%�< ?��["!!%_% Z<>!%-
$�JZ�"*>.
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:�	�������	 ����	������� �������� (+C) ��� ��������
 ��	�	
 (?C) ������� �	� ���	���"� � ��������� ���� ��������!, 	 #� �����	� �	 
�����	������ ��������
���� ��	����� � ����� �����	����! �	�����. +C ��� ?C � ������ � �	���
 ������, "� ���������� �� ����*���� 
�	���������� ��
	���, ����
������� �������#����! ���������, ����	��! �	��
����� �	#����	 ��� 	�	�	���! �������#�! � ���������� 	��-
����������! �	 ����������! ���	��! ((D'[), 	 �	��
 ��������� ���	���"� ��� ���’���	��� �	��
 
����
 ��� 	�	�	��� *�����! �������#�! 
������ (4(`) � �	�� ����� ����������� �	 �	�������� ��
	���.
�
�� — ���	�	�����	�� �������� �������� +C ��� ?C � �����; ����	���� ��
������� !
 �����	��������! ���	��!.
���
	
�3� �� �
����. %�������� ������
���� ����� ����� ����� ��� 3 ����#�� �� 15 �����. %	#������ ������
���! ����� ������	��-
���	�� �� (D'[ � ��’���� � �������	���� � ��
 ?C. �	������	�� �������-	�	����������, �	�	�������������, �������-�������������, 
�������-����������	����� �	 �������-�	���	������ ������ �����
����.
�
:�31����. %�������	 �������#���	 ��	�������	 ���	�	�	 ������� �������� +C ��� ?C � 
����
 �	������! ����! ��������
 ��-
�	����. C������ �’�����! ��	������ ��� ������� ���������� ����������������� � ����� � ��������
���� ��	������ �	������! � ����� 
�������-�’�����
 �	
�����	��. +C � �	#������ �� &-��������� ������������� ����	���� �	 ����	����� �’������ 	������� (C+D)
' ���� � �	������� ��������� ��������! �	 ������� �����	� �	 �������	��� ?C. ?�������	�	 	����	�����	���	 ���	��� � �����	��� � 
�������	������� �����	�� �����	��� ��������� ����������� � 
������ � ������������� ����	����: ��������	 �������	#�� 
������ 
�	
����
 ����#�� �	#����	. ���������	 (��������	�	 	����	�����	���	) ���	��� ��������! �	 ������� � �����	��� � �	������������ 
(
������������������ ���	����) �	 ��
	����� ���������� � �	#������ �� C+D �	�� ����� ��	�������	�� ���	���� ����#�! �	 ���’���	�� 
������ ��� 	�	�	�� 4(`.
��������. )�������� ���������� ���	�	�� +C ��� ?C � �	#����	 � ������������� ����	����, �� � � 
����! �� C+D ' ����, ���� ����-
����� �’����, ������������� ��
�
������
 � �������	����
 ���������, �’����	 ��	������, "� ���������� � ������� �����	���
������. 
&����������������	 ���	��� � �����	��� � ��������	��� 	����	�����	����� ���	���� �	 ��
	����� ���������� � �	#������ �� C+D 
���	�	�� ������������ �����	��� ��� ?C, 	 #� �	�� ����� ��������� ������ �	 �	�������� ��
	���.
:�����
���� �����	�� ���������� �� ����#���� Z����������! ����	�	#�!. �	 ���������� ������
��� �����	�� ��������	�� ����� �	��-
���, �����.
D����� �	������� ��� ����������� ��������� ���������.
�35.��
 �3���: ����	������ ������� ��� ��������
 ��	�	
, 
����������������	 ���	���, &-�������	 �����������	 ����	���, 
����	���	 �’����	 	������.

Differential diagnostics critical illness myopathy and their medical management
in children
V.O. Svystilnyk¹, S.Yu. Shkolnyi²
¹Shupyk National Healthcare University of Ukraine, Kyiv
²Kyiv City Pediatric Clinical Hospital, Ukraine

Critical illness myopathy (CIM) is a challenging problem for identifying which impacts on verified diagnosis in time. CIM occurs often as one
of respiratory failure cause for intensive care admission and invasive ventilation is needed and subsequent inability to wean from the ventilator. 
It also influences on the length period of patient’s staying in the intensive care unit (ICU).
Purpose — to provide the analysis of clinical signs of CIM in children and their medical management.
Materials and methods. We examined the group of children aged from 3 month up to 15 years old. Patients were needed critical care in ICU. 
We utilized clinical, instrumental and laboratory methods of investigation.  
Results. We have carried out differential diagnostics and the causes of CIM in presented clinical cases which have been shown. Neuromuscu-
lar causes of weakness in the children have been identified. X-linked myotubular myopathy was the cause for CIM in the first patient. Muscular 
weakness in patient with spinal muscular atrophy (SMA) combined with pneumonia and sepsis was the reason for critical care in the next pa-
tient. Prescribed antibacterial therapy combined with symptomatic one in the patient with X-linked miotubular myopathy as well as the antibacte-
rial therapy connected with the disease-modified medicine and respiratory support in the patient with SMA showed positive result of treatment.
Conclusions. Diffuse muscular hypotonia, hyporeflexia, muscular weakness were main clinical signs of CIM in the patient with X-linked
miotubular myopathy as well as in the patient with SMA, type I. Presented symptoms appeared from the child’s newborn period. The prescribed 
disease-modified therapy combined with antibacterial one and respiratory support proved effectiveness and allowed us to wean the patient 
from the ventilator.
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.
Key words: critical illness myopathy, X-linked miotubular myopathy, spinal muscular atrophy, disease-modified therapy.

�Q?Z`" <%]�'>]{�!%W }Z%]%_ZW *= _�!�-
*"'" $=]" q<%_> Z$�!*"JZ'>[=*" ?�[-
!Z %�J=!!Z (�Z$'ZQ!Z) Q"!$�%<", ?�" 

{'"` %$!"< Zq ']Z!Zj!"` Q"<?*%<Z[ � >�=��!!{ 
<’{qZ[. �=*%]%_Z{ !��[%[%-<’{q%[%W Q"Q*�<" � 
!=#?%�"��!Z�%z Q���$ >QZ` Q?=$'%["` `[%�%} 

!��[%[%W Q"Q*�<" [7,8]. �"!$�%< <’{q%[%W Q]=}-
'%Q*Z � %Q!%[%z ']Z!Zj!%_% Q"<?*%<%'%<?]�'Q> 
?�" !��[%[%-<’{q%["` q=`[%�z[=!!{` (	��) 
[7,14]. �Z%?=*ZW {[]{z*^ Q%}%z *='"# ']Z!Zj-
!"# Q"!$�%<, ?�" {'%<> [Z$}>[=z*^Q{ ?��["!!Z 
>�=��!!{ <’{qZ[, *%$Z {' ?�" !�#�%?=*Z{` >�=-
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��!!{ <’{qZ[ �%q["[=z*^Q{ [*%�"!!%. �Z$%-
<%, �% ']Z!Zj!= '=�*"!= ?�[!"` J%�< 	�� != 
�Zq!"` �*=?=` W`!^%_% ?���}Z_> <=� ?�[!Z Q`%�Z 
']Z!Zj!Z Q"<?*%<" [7,8,14]. �=�]"["< � *�, �% 
<Z%?=*ZW *= !�#�%?=*ZW ?%$Z]{z*^ != Q?=$'%[% 
%}><%[]�!Z # !=}>*Z J%�<".

�Z%?=*"j!"# Q"!$�%< (��) ?�" '�"*"j-
!"` Q*=!=` (��) � %$!Z�z q j=Q*"` ?�"j"!, �% 
?�"q[%${*^ $% ?%�>��!!{ Q=<%Q*Z#!%_% $"-
`=!!{, !�%}`Z$!%Q*Z [�!*"]{�Z#!%W ?Z$*�"<'", 
*�"[=]%W q=]��!%Q*Z ?=�Z�!*= [Z$ =?=�=*!%W [�!-
*"]{�ZW > [Z$$Z]�!!Z =!�Q*�qZ%]%_ZW *= Z!*�!Q"[-
!%W *��=?ZW (����) Z q><%[]z� Q']=$!%�Z ?�" 
[Z$’�$!=!!Z *='"` `[%�"` [Z$ =?=�=*Z[ �*>j!%W 
[�!*"]{�ZW ]�_�!^ (��
) > �=qZ Q?�%} ?���[�-
$�!!{ $% Q=<%Q*Z#!%_% $"`=!!{ [3,17].

��"*"j!Z Q*=!" ?�" >�=��!!{` _%]%[!%_% 
<%q'> � �"**�[% q=_�%q]"["<" Q*=!=<", �%q["-
*%' {'"` q><%[]�!"# ?��["!!"< =}% [*%�"!-
!"< >�=��!!{< <%q'%["` Q*�>'*>�, �% q=}�q-
?�j>z*^ Z '%!*�%]zz*^ ��_>]{�Zz Q"Q*�<!"` 
*= _><%�=]^!"` <�`=!Zq<Z[ �"**�q=}�q?�j�!!{, 
q%'��<= $"`=!!{ Z '�%[%%}Z_>, �% ?%*��}>� !�-
[Z$']=$!%_% q=Q*%Q>[=!!{ q=Q%}Z[ *= <�*%$Z[ 
Z!*�!Q"[!%W *��=?ZW $]{ '%!*�%]z / ?Z$*�"<'" 
?%�>��!"` Q"Q*�<!"` J>!'�Z# Z _%<�%Q*=q> $% 
?%[!%_% =}% j=Q*'%[%_% [Z$!%[]�!!{ W`!^%W ��!-
*�=]^!%W ��_>]{�ZW [19].

��" ��, q><%[]�!"` ?��["!!"< >�=��!!{< 
<%q'>, ?%�>�>�*^Q{ ��!*�=]^!= ��_>]{�Z{ �"*-
*�[% [=�]"["` J>!'�Z# — Q"Q*�<!%W _�<%$"-
!=<Z'", _=q%%}<Z!>, <�*=}%]Zj!"` �%q]=$Z[, �% 
?�"[%$"*^ $% ?Z$Q"]�!!{ ']Z*"!!%W _Z?%'QZW *= 
Z��<ZW <%q'%[%W *'=!"!", = *='%� $% q�%Q*=!!{ 
Q*>?�!{ ?��["!!%_% ����}�=]^!%_% >�=��!!{. 
��" [*%�"!!%<> >�=��!!Z <%q'> ?�%{[]{�*^Q{ 
[?]"[ [*%�"!!"` ([!>*�Z�!^%j���?!"` Z ?%q=-
j���?!"`) J='*%�Z[ >�'%$��!!{ <%q'> (Q"!-
$�%<> [!>*�Z�!^%j���?!%W _Z?��*�!qZW, $"Q]%-
'=�Z#!%_% Q"!$�%<>, ?��"J%'=]^!%_% !=}�{'>, 
?�"�$!=!!{ [!>*�Z�!^%j���?!%W Z!J�'�ZW, ]"-
`%<=!'", ?%�>��!!{ <�*=}%]Zq<> *%�%), {'Z 
?�"q[%${*^ $% J%�<>[=!!{ �� [19]. �=�]"["< 
� *�, �% J='*%�" [*%�"!!%_% >�=��!!{ ?Z$Q"-
]zz*^ Q*>?Z!^ ?��["!!%_% ����}�=]^!%_% >�=-
��!!{ Z }�q?%Q���$!^% }��>*^ >j=Q*^ {' > J%�-
<>[=!!Z ��, *=' Z !�_=*"[!% [?]"[=z*^ != #%_% 
?���}Z_ *= ?�%_!%q.

	= Q^%_%$!Z [ ]Z*��=*>�Z !=[�$�!"# �{$ 
']Z!Zj!"` Q"!$�%<Z[ ?�" '�"*"j!"` Q*=!=` �Zq-
!%W �*Z%]%_ZW, ?�%[Z$!%z Q"<?*%<=*"'%z ?�" 
'�"*"j!"` Q*=!=` � J%�<>[=!!{ Q]=}'%Q*Z �Zq-
!"` _�>? Q'�]�*!"` <’{qZ[ [3,16]. C.F. Bolton 
Z Q?Z[=[*%�" [?���� %?"Q=]" �{$ ']Z!Zj!"` 

["?=$'Z[ > `[%�"`, _%Q?Z*=]Zq%[=!"` $% ���� 
Zq �Zq!%z !%q%]%_Z�z, Z ?%*��}>[=]" ?%�>j q Z!-
*�!Q"[!%z *��=?Z�z (��) q=Q*%Q>[=!!{ ��
 [3]. 
�_%$%< > *='"` ?=�Z�!*Z[ J%�<>[=[Q{ <]{["# 
*�*�=?=��q Zq �%q["*'%< *{�'%W <%*%�!%W *= Q�!-
Q%�!%W ?%]Z!�#�%?=*ZW, �% ?�"q[%$"]% $% !�<%�-
]"[%Q*Z *='"` `[%�"` Q=<%Q*Z#!% $"`=*" [3,16].

�"!$�%< <Z%?=*ZW ?�" '�"*"j!"` Q*=!=` 
(���) `=�='*��"q>�*^Q{ ?���[=�!% ?�%'-
Q"<=]^!%z <’{q%[%z Q]=}'ZQ*z [ 'Z!�Z['=`, 
q}�����!%z j>*]"[ZQ*z Z �%q["*'%< <’{q%["` 
=*�%JZ#. 	= [Z$<Z!> [Z$ <Z%?=*ZW, Q"!$�%< ?%]Z-
!�#�%?=*ZW ?�" '�"*"j!"` Q*=!=` (�	��) `=-
�='*��"q>�*^Q{ ?���[=�!% $"Q*=]^!%z Q]=}-
'ZQ*z # �%q]=$=<" j>*]"[%Q*Z. �[%�z j��_%z, 
Q"!$�%< ?%]Z!�#�%<Z%?=*ZW ?�" �� (�	���) 
?�%{[]{�*^Q{ ?���[=�!% ?�%'Q"<=]^!%z <’{-
q%[%z Q]=}'ZQ*z, [*�=*%z j>*]"[%Q*Z [ $"Q-
*=]^!"` [Z$$Z]=` Zq !=Q*>?!"<  �%q["*'%< 
=*�%JZj!%_% ?�%��Q> }Z]=*��=]^!% [3,16,17]. 
�Q%}]"[ZQ*z q=q!=j�!"` Q"!$�%<Z[ � Q=<� *�, 
�% [%!" <=z*^ Q`%�> Q"<?*%<=*"'> Zq q=]>j�!-
!{< $% ?=*%]%_Zj!%_% ?�%��Q> # <Z���}��!"` 
Q'�]�*!"` <’{qZ[, �% >Q']=$!z� $"J���!�Z#!> 
$Z=_!%Q*"'>.

� Q>j=Q!Z# ]Z*��=*>�Z !=[%${*^Q{ Q>?���j]"[Z 
*%j'" q%�> ?�% <%�]"[%Q*Z ZQ!>[=!!{ �	�� [ 
Zq%]^%[=!Z# J%�<Z, *%$Z {' ��� Z �	��� Q?%-
Q*��Z_=z*^Q{ ?�" �� Zq j=Q*%*%z [Z$ 25% $% 83% 
[3,16]. �=�]"[%, �% j=Q*%*= ["!"'!�!!{ ��� 
Z �	��� q=]��"*^ [Z$ !%q%]%_ZW # ?���}Z_> q=-
`[%�z[=!!{, {'� Q?�"j"!"]% �%q["*%' ��.

� ]Z*��=*>�Z q[��*=�*^Q{ >[=_= != Q']=$!%�Z 
Q[%�j=Q!%W $Z=_!%Q*"'" ���, �	��, �	���, 
�% <%�� q><%[]z[=*"Q{ !� *Z]^'" ?�%[�$�!!{< 
Q�$=�ZW, =]� # !=}�{'%< <%q'>, �!��J=]%?=*Z�z 
*= Z!�%z ?=*%]%_Z�z, {'=, Q[%�z j��_%z, <%�� 
Q?�"j"!"*" J%�<>[=!!{ [ ?=�Z�!*Z[ ?=��qZ[ Z 
?=�=]ZjZ[.

�Z$%<"# �"�%'"# Q?�'*� ?�"j"!, �% 
?�"q[%${*^ $% >�=��!^ <’{q%[%W Q"Q*�<" ?�" 
��. �%q_]{$=�*^Q{ �%]^ {' Q?=$'%[%W !��[%-
[%-<’{q%[%W ?=*%]%_ZW, != *]Z {'%W �%q_%�*=�*^Q{ 
��, *=' Z Z!�"` ?�"j"!", Q���$ {'"` ?=*%]%_Z{ 
Q����[%-Q>$"!!%W, $"`=]^!%W, �!$%'�"!!%W Q"-
Q*�<" *= ̀ [%�%}" ��!*�=]^!%W !��[%[%W Q"Q*�<". 
� ]Z*��=*>�Z *='%� ?Z$'��Q]z�*^Q{, �% $Z=_!%-
Q*"'= ?��["!!%W !%q%]%_ZW, {'= [?]"!>]= != �%q-
_%�*=!!{ �� > `[%�%_%, ?�%[%$"*^Q{ != �*=?Z �� 
Z Q*[%�z� ?�[!Z Q']=$!%�Z # %}<���!!{, {' > 
?�%[�$�!!Z %}Q*���!^, *=' Z [ *�=!Q?%�*>[=!!Z 
`[%�%_% > �� [3,16].

�Z=_!%Q*"'= <Z%?=*Z# *= !�#�%?=*Z# ?�" �� 
?�%[%$"*^Q{ != ?Z$Q*=[Z ']Z!Z'%-=!=<!�Q*"j-
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!%_%, ']Z!Z'%-!�[�%]%_Zj!%_% *= ']Z!Z'%-Z!Q*�>-
<�!*=]^!"` <�*%$Z[ %}Q*���!!{. �$!=' $Z=_!%-
Q*"j!"# ?%�>' %Q!%[!%W ?�"j"!", q%'��<=, *Z�W 
!%q%]%_Zj!%W %$"!"�Z, ?���}Z_ {'%W q><%["[ �%q-
_%�*=!!{ ��, ?���$}=j=� $"J���!�Z#!> $Z=_!%-
Q*"'> q �"�%'"< '%]%< q=`[%�z[=!^, *='"` {' 
`[%�%}" q >�=��!!{< <%*%!�#�%!Z[ (}%'%["# 
=<Z%*�%JZj!"# Q']��%q, ?%]Z%<Z�]Z*, Q"!$�%< 
\Z�!=—�=��� *%�%), `[%�%}" !��[%[%-<’{q%[%_% 
q’�$!=!!{ (<Z=Q*�!Z{ *= <Z=Q*�!Zj!Z Q"!$�%<"), 
Q?=$'%[Z *= !=}>*Z >�=��!!{ <’{qZ[, Q���$ !"` 
?�%_��Q>zjZ <’{q%[Z $"Q*�%JZW: ?��["!!Z *= [*%-
�"!!Z J%�<" — =<Z%*�%JZW, q%'��<=, Q?Z!=]^!= 
<’{q%[= =*�%JZ{ (���) *= Q?=$'%[Z Q*�>'*>�!Z 
(<Z%*>}>]{�!Z) <Z%?=*ZW *%�% [1–3]. � Z!�%_% 
}%'>, > `%$Z $"J���!�Z#!%W $Z=_!%Q*"'" <=z*^ 
}>*" ["']zj�!Z !�#�%?=*ZW ?�" _%Q*�"` <=Q"[-
!"` Z!*%'Q"'=�Z{` *{�'"<" <�*=]=<", J%QJ%-
�%�_=!Zj!"<" Q?%]>'=<", ?%�JZ�ZW, [=Q'>]Z*".

�Z$%<%, �% <’{q%[= _Z?%*%!Z{ � %$!"< q %Q!%[-
!"` Q"<?*%<Z[ ?%�>��!%W [q=�<%$ZW ��!*�=]^!"` 
�>`%["` !�#�%!Z[ Zq <%�J%]%_Zj!"<" �]�<�!-
*=<" �>`%[%W %$"!"�Z [7,8,14]. ��=��!!{ ?��"-
J��Z#!%_% �>`%[%_% !�#�%!= ?�%{[]{z*^Q{ �%-
q["*'%< <]{[%_% ?=��q> Z ?=�=]Zj> qZ q!"��!%z 
<’{q%[%z Q"]%z, q!"��!"<" Q>`%�"]'%["<" 
*= ?��Z%Q*=]^!"<" ��J]�'Q=<", J%�<>[=!!{< 
=*�%JZ# $"Q*=]^!"` _�>? <’{qZ[, JZ}�"]{�Z# — 
?�" $�_�!��=*"[!"` ?�%��Q=` > �>`%["` {$�=` 
j���?!%-<%q'%["` !��[Z[ Z [ Q?Z!=]^!"` <%*%-
!�#�%!=` [9,10]. �= $=!"<" ]Z*��=*>�", $"J>q-
!= <’{q%[= _Z?%*%!Z{ [ $Z*�# �=!!^%_% [Z'> <%�� 
']Z!Zj!% ["{[]{*"Q{ ?�" *{�'%<> ?���}Z_> Q%-
<=*"j!"` Z !�[�%]%_Zj!"` `[%�%} — ?!�[<%!ZW, 
Q�?Q"QZ, ��Q?Z�=*%�!%<> $"Q*��Q-Q"!$�%<Z, 
[!>*�Z�!^%>*�%}!"` Z!J�'�Z{`, <�*=}%]Zj!"` 
?%�>��!!{`, *�=[<=`, _%Q*�"` ?%�>��!!{` <%q-
'%[%_% '�%[%%}Z_>, !��[%[%-<’{q%["` q=`[%�z-
[=!!{` *= Z!�"` [7,8,14].

�"{[]�!!{ %Q!%[!"` Q"<?*%<Z[ Q"!$�%<> 
<’{q%[%W _Z?%*%!ZW (��\), q%'��<=, _Z?%*%!ZW 
<’{qZ[, Q]=}'%_% Q>?�%*"[> ?=Q"[!"< �>`=<, 
q�%Q*=!!{ $Z=?=q%!> �>`Z[ > Q>_]%}=`, q=*�"<%' 
�>`%[%_% �%q["*'> $"*"!" # ?�=["]^!%W %�Z!'" 
Z!�"` Q"<?*%<Z[, �% ?%�$!>z*^Q{ Zq ��\, *=-
'"` {' ?%�>��!!{ $"`=!!{, >�=��!!{ ?=��!`Z-
<=*%q!"` %�_=!Z[ *= Z!�"` [=�]"["` Q"<?*%<Z[, 
� Z!J%�<=*"[!"< > $"J���!�Z#!Z# $Z=_!%Q*"�Z # 
$Z=_!%Q*"j!%<> ?%�>'> %Q!%[!%W ?�"j"!" �� 
[7,8,14,17].

�' ?�" `[%�%}=` _%]%[!%_% *= Q?"!!%_% <%q-
'>, *=' Z ?�" q=`[%�z[=!!{` Zq q=]>j�!!{< $% 
?=*%]%_Zj!%_% ?�%��Q> ?��"J��Z#!"` �>`%["` 
!�#�%!Z[ *= <’{qZ[, =!=]Zq ']Z!Zj!"` $=!"` � 

[=�]"["< $]{ >*%j!�!!{ *%?Zj!%_% �Z[!{ >�=-
��!!{ ?�" ��\.

�$!=' > $"*{j%<> [Z�Z, q= ]Z*��=*>�!"<" $=-
!"<", <�`=!Zq<" J%�<>[=!!{ �� ?�" �� ["[-
j�!Z !�$%Q*=*!^% # ?%*��}>z*^ $%Q]Z$��!!{.

��
� $%Q]Z$��!!{ — ?�%=!=]Zq>[=*" ']Z!Zj-
!Z Q"<?*%<" �� ?�" �� > $Z*�#; >$%Q'%!=]"*" 
<%�]"[%Q*Z W` <�$"'=<�!*%q!%W *��=?ZW.

4������"� �� 5����� ��*"��!���`
��%[�$�!% $%Q]Z$��!!{ Q���$ $Z*�# [Z'%< [Z$ 

3 <ZQ{�Z[ $% 15 �%'Z[. �=�Z�!*Z[ $%Q]Z$��!%W _�>-
?" _%Q?Z*=]Zq%[=!% $% ���� > q[’{q'> q �%q["*-
'%< > !"` ��.

�=Q*%Q%[=!% ']Z!Z'%-=!=<!�Q*"j!"#, q=_=]^-
!%']Z!Zj!"#, ']Z!Z'%-!�[�%]%_Zj!"#, ']Z!Z'%-Z!-
Q*�><�!*=]^!"# *= ']Z!Z'%-]=}%�=*%�!"# <�*%-
$" %}Q*���!!{.

�"!$�%<%]%_Zj!"# $Z=_!%q <Z%?=*ZW [Q*=!%[-
]�!% ?Z$ j=Q $Z=_!%Q*"j!%_% ?%�>'> ?�%[Z$!%W 
?�"j"!" ��. �[=�=zj" != Q']=$!%�Z [ $Z=_!%-
Q*"�Z ?��["!!%W ?=*%]%_ZW, �% ?�"q[�]= $% �%q-
["*'> ��, ["Q]%[]�!% ?�"?>��!!{, �% ?�"-
j"!%z J%�<>[=!!{ <Z%?=*Z# *= !�#�%?=*Z# > 
$Z*�# <%�>*^ }>*" q=`[%�z[=!!{ ��!*�=]^!%W, 
?��"J��Z#!%W !��[%[%W Q"Q*�<" *= `[%�%}" Z!-
�"` %�_=!Z[ Z Q"Q*�<, ?���}Z_ {'"` >Q']=$!"[-
Q{ �%q["*'%< ��. ��"*��Z{<" ["]>j�!!{ }>]": 
%!'%]%_Zj!Z *= %!'%_�<=*%]%_Zj!Z ̀ [%�%}", *�=[-
<=*"j!Z >�=��!!{ ��!*�=]^!%W, ?��"J��Z#!%W 
!��[%[%W Q"Q*�<", [!>*�Z�!Z` %�_=!Z[, %*�>�!-
!{, $"J>q!Z `[%�%}" Q?%]>j!%W *'=!"!".

�}Q*���!!{ ?=�Z�!*= [ �� ?�%[�$�!% q= 
q=_=]^!%?�"#!{*%z <�*%$"'%z $%Q]Z$��!!{ 
!�[�%]%_Zj!%_% Q*=*>Q> [14,17], �% ?���$}=j=-
]% %�Z!'> �Z[!{ Q[Z$%<%Q*Z (%_]>��!!{, Q%?%�, 
'%<=); %�Z!'> J>!'�ZW j���?!%-<%q'%["` !��[Z[, 
$%Q]Z$��!!{ ��J]�'*%�!"` �>`Z[ %j�# q= $%?%-
<%_%z %'>]%��J=]Zj!%_% ��J]�'Q>, Q?%!*=!!%W 
�>`%[%W ='*"[!%Q*Z # %�Z!'" ='*"[!"` �>`Z[, 
<’{q%[%_% *%!>Q>, !={[!%Q*Z ?=*%]%_Zj!"` ��J-
]�'QZ[, j>*]"[%Q*Z, J>!'�Z# [�_�*=*"[!%W !�-
�[%[%W Q"Q*�<", j=Q*%*" Z `=�='*��> $"`=!!{, 
j=Q*%*" Z `=�='*��> Q����["` Q'%�%j�!^, =�-
*��Z=]^!%_% *"Q'>, <�!Z!_�=]^!%_% Q"!$�%<>.

�Z$%<= !"q'= J��<�!*Z[, �% [ q!=j!"` '%!��!-
*�=�Z{` [`%${*^ $% Q']=$> <’{q%[%W Q=�'%?]=q<" 
Z ?�" >�=��!!{` <Z%JZ}�"] [Z$Z_�=z*^ �%]^ <=�-
'��= <’{q%[%_% ?%�'%$��!!{ [7,8,14,17]. �"q!=-
j�!!{ �Z[!{ ��� — !=#}Z]^� j>*]"["# # Q?��"-
JZj!"# *�Q*, {'"# [Z$%}�=�=� ?�%��Q" !�'�%q> 
[ Q'�]�*!"` <’{q=` Z '=�$Z%<Z%�"*=`. ��%��Q" 
$�Q*�>'�ZW <’{qZ[ !��Z$'% Q>?�%[%$�>z*^Q{ # 
?Z$["��!%z ='*"[!ZQ*z =Q?=�*=*=<Z!%*�=!Q-
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J��=q" (���), =]=!Z!=<Z!%*�=!QJ��=q" (�
�), 
]='*=*$�_Z$�%_�!=q" (
�\) # =]^$%]=q". �*��, 
!=Q*>?!"< �*=?%< $Z=_!%Q*"j!%_% ?�%��Q> Q*=-
]% ']Z!Z'%-]=}%�=*%�!� $%Q]Z$��!!{: }Z%`Z<Zj-
!%_% =!=]Zq> '�%[Z q ["q!=j�!!{< �Z[!{ _]z'%-
q", =<Z]=q", ���, 
�\, ���, �
�, �]�'*�%]Z*Z[, 
'��=*"!Z!>, Q�j%["!".

�]�'*�%!�#�%<Z%_�=JZ{ � ']Z!Z'%-Z!Q*�><�!-
*=]^!"< <�*%$%< $%Q]Z$��!!{ }Z%�]�'*�"j!"` 
?%*�!�Z=]Z[ <’{qZ[ # `=�='*��"q>� W`!Z# J>!'-
�Z%!=]^!"# Q*=! *= Q*=! ?��"J��Z#!"` <%*%-
!�#�%!Z[, �% $=� q<%_> ["{["*" ]%'=]Zq=�Zz 
?=*%]%_Zj!%_% ?�%��Q>, q%'��<=, !=$Q�_<�!*=�-
!"#, !�#�%!=]^!"#, Q�_<�!*=�!"#, !�[�=]^-
!"#, Q"!=?*"j!"#, <’{q%["# �Z[�!^ >�=��!!{ 
[7,8,14,17]. \%]'%[= �]�'*�%!�#�%<Z%_�=JZ{ $=� 
q<%_> %`=�='*��"q>[=*" �]�'*�"j!> ='*"[!ZQ*^ 
<’{q%["` [%]%'%!, %�_=!Zq=�Zz Z J>!'�Z%!=]^-
!> [q=�<%$Zz �>`%["` %$"!"�^. �%'��<=, q<Z!" 
Q���$!^%W =<?]Z*>$" # *�"[=]%Q*Z ?%*�!�Z=]Z[ 
�>`%["` %$"!"�^ != 50% Z ["��, q�%Q*=!!{ W` 
J=q!%Q*Z != 25% Z ?%{[= Q?%!*=!!%W ='*"[!%Q*Z 
> ["_]{$Z ?%*�!�Z=]Z[ J=Q�"'>]{�Z# � `=�='-
*��!"<" $]{ !�#�%!=]^!%_% >�=��!!{ ?�" 
���. �%$Z {' $]{ ?��["!!"` <’{q%["` $"Q*�%-
JZ# � *"?%["< q!"��!!{ Q���$!^%W *�"[=]%Q*Z 
# =<?]Z*>$" ?%*�!�Z=]Z[ �>`%["` %$"!"�^ Z 
q�%Q*=!!{ J=q!%Q*Z ?%*�!�Z=]Z[ ?%!=$ 20% Zq 
J%�<>[=!!{< Q?%!*=!!%W ='*"[!%Q*Z > ["_]{$Z 
?%*�!�Z=]Z[ JZ}�"]{�Z# Z ?%q"*"[!"` _%Q*�"` 
`["]^ [7,8,14,17].

�=_!Z*!%-��q%!=!Q!= *%<%_�=JZ{ — <�*%$ 
!�Z![=q"[!%W [Zq>=]Zq=�ZW Q*�>'*>� _%]%[!%_% 
<%q'>, ?�"q!=j=�*^Q{ `[%�"< Zq ��!*�=]^!"<" 
?=��q=<" *= ?=�=]Zj=<", ?�" <Z'�%��J=]ZW, ?�" 
?%�>��!!{` J>!'�ZW j���?!%-<%q'%[%W Z!!��[=-
�ZW, q=*�"<'=` �%q["*'>, ?�" ?%{[Z �?Z]�?*"j!"` 
!=?=$Z[ $]{ >*%j!�!!{ ]%'=]Zq=�ZW *= `=�='*��> 
Q*�>'*>�!"` >�=��!^ <%q'> [7,8,14].

	= ?Z$Q*=[Z ["{[]�!"` ?�%[Z$!"` !�[�%]%-
_Zj!"` Q"!$�%<Z[, ��q>]^*=*Z[ ']Z!Z'%-]=}%-
�=*%�!%_% *= ']Z!Z'%-Z!Q*�><�!*=]^!%_% %}-
Q*���!!{ ?�%[�$�!% <%]�'>]{�!%-_�!�*"j!> 
$Z=_!%Q*"'>: _�!�*"j!Z %}Q*���!!{ Multiplex 
ligation-dependent probe ampli� cation (MLPA) — 
*�Q*, q$=*!"# ["{[]{*" $�]��ZW =}% $>?]Z'=�ZW 
[9]. ��*%$ Q�'[�!>[=!!{ !%[%_% ?%'%]Z!!{, =}% 
Next Generation Sequencing (NGS), q=Q*%Q%[=!% 
$]{ ["{[]�!!{ _�!!"` <>*=�Z# [2]. �=q!=j�!Z 
<�*%$" <%]�'>]{�!%-_�!�*"j!%W $Z=_!%Q*"'" 
(q=?�%[=$��!!{ MLPA *= NGS-*�Q*Z[) Q*=]" 
%Q*=*%j!"< �*=?%< $Z=_!%Q*"j!%_% ?�%��Q>, 
{'"# Z$�!*"JZ'>[=[ _�!�*"j!> <>*=�Zz.

	=Q*>?!"< �*=?%< ?�%[�$�!% $"J���!�Z#!> 
$Z=_!%Q*"'> Q���$ �Zq!"` !%q%]%_Z# $]{ [Q*=!%[-
]�!!{ %Q!%[!%_% q=`[%�z[=!!{, ?���}Z_ {'%_% 
Q?�"j"!"[ �%q["*%' ��.

�%Q]Z$��!!{ ["'%!=!% [Z$?%[Z$!% $% ?�"!-
�"?Z[ \�]^QZ!Q^'%W $�']=�=�ZW. 	= ?�%[�$�!!{ 
$%Q]Z$��!^ %*�"<=!% Z!J%�<%[=!> q_%$> }=*^-
'Z[, $Z*�#.


�7�"+���� ��*"��!���` �� @> �{3�������`
� ?’{*" ?=�Z�!*Z[ ["{[]�!% `[%�%}", {'Z !=-

]��=*^ $% 	��.
"�������� ����
�� # 1. (���#�� )., `]%?-

j"', [Z'%< 6 <ZQ{�Z[. � ?��Z%$> !%[%!=�%$��-
!%Q*Z [ $"*"!" ["{[]�!% _Z?%*%!Zz <’{qZ[, _Z?%-
��J]�'QZz Z {["�= $"`=]^!%W !�$%Q*=*!%Q*Z. �Z$ 
!=�%$��!!{ [ $"*"!" $Z=_!%Q*%[=!% ?!�[<%!Zz. 
� ?�"j"!" $"`=]^!%W !�$%Q*=*!%Q*Z ?=�Z�!* Zq 
?���%_% *"�!{ �"**{ ?���}>[=[ != ��
 — 
$%?%<Z�!"# ���"< [�!*"]{�ZW. � !�[�%]%_Zj-
!%<> Q*=*>QZ `[%�%_%: $"*"!= !� >*�"<>[=]= 
_%]%[>, ["{[]�!= $"J>q!= <’{q%[= _Z?%*%!Z{, 
q!"��!Z Q>`%�"]'%[Z *= ?��Z%Q*=]^!Z ��J]�'-
Q", q=*�"<'= �>`%[%_% *= ?���$<%[]�!!�[%_% 
�%q["*'>. ��q>]^*=*" ?�%[�$�!"` %}Q*���!^ != 
���, `[%�%}> �%<?�, <>'%[ZQ�"$%q, Q"!$�%< 
��=$��=—�Z]]Z }>]" !�_=*"[!"<". �"*"!Z ?�"-
q!=j�!% '%<}Z!%[=!> =!*"}='*��Z=]^!> *��=?Zz, 
Q"<?*%<=*"j!� ]Z'>[=!!{. � ��q>]^*=*Z %*�"-
<=!%W *��=?ZW [Z$<Zj�!% ?%q"*"[!> $"!=<Z'> [ 
?���}Z_> ?!�[<%!ZW: q<�!��!!{ [%_!"� ?!�[-
<%!Zj!%W Z!JZ]^*�=�ZW, Q*=}Z]Zq=�Z{ ?%'=q!"'Z[ 
_�<%$"!=<Z'". �Z[�!^ _%Q*�%J=q%["` ?%'=q-
!"'Z[ '�%[Z (?�%'=]^�"*%!Z!, �-$"<��, �-��='-
*"[!"# ?�%*�W! — > !%�<Z). �Z[�!^ ��� — !%�-
<=, �Z[�!^ 
�\ — 298 (!%�<= — $% 246 �$/]). 
�$!=' ?%[*%�!Z Q?�%}" �'Q*>}=�ZW # ?���[�$�!-
!{ ?=�Z�!*= != CPAP }>]" !�[$=]"<". �= !={[-
!%Q*Z [ $"*"!" Q?�%} $% Q=<%Q*Z#!%_% $"`=!!{ 
<�`=!Z'= $"`=!!{ }>]= !�q=$%[Z]^!%z, ["�=��-
!= <’{q%[= _Z?%*%!Z{ Q'�]�*!"` _�>? <’{qZ[. ��-
q>]^*=*" ?�%[�$�!%W �	�\ ?%'=q=]" q!"��!!{ 
Q���$!^%W =<?]Z*>$" ?%*�!�Z=]Z[ �>`%["` %$"-
!"�^ Q'�]�*!"` <’{qZ[ (<’{q%["# *"? >�=��!!{).
� ?�%��QZ !=Q*>?!%_% $Z=_!%Q*"j!%_% ?%�>'>
> `[%�%_% [Z'%< 6 <ZQ{�Z[ ?Z$*[��$��!% �-qj�-
?]�!> <Z%*>}>]{�!> <Z%?=*Zz, q><%[]�!> ?=-
*%_�!!%z <>*=�Z�z [ _�!Z MTM1. �=�Z�!*%[Z 
?�%[�$�!% ?]=!%[> *�=`�%Q*%<Zz, ?�%$%[��!% 
��
 ($%?%<Z�!"# ���"< [�!*"]{�ZW).

� Z!�"` *�^%` ?=�Z�!*Z[ _�>?" $%Q]Z$��!!{ 
?Z$*[��$��!% $Z=_!%q ��� � *"?>. �=]Z !=[�$�-
!% ']Z!Zj!"# ["?=$%' %$!%_% q *='"` `[%�"`.
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"�������� ����
�� # 2. *����� 	., $Z[-
j"!'=, [Z'%< 3 �%'". ����Z Q"<?*%<" `[%�%}" 
> ["_]{$Z <’{q%[%W Q]=}'%Q*Z ?�%{["]"Q{ q ?��-
�%_% <ZQ{�{ �"**{, '%]" > [Z�Z 1,5–2 <ZQ{�Z $"-
*"!= !� q<%_]= >*�"<>[=*" _%]%[>, > 4 <ZQ{�Z —
!� q<%_]= ?���[��*=*"Q{ != }Z', > 6 <ZQ{�Z[ —
!� q<%_]= Q=<%Q*Z#!% QZ$=*". �=*^'" [Z$<Zj=-
z*^ *�>$!%�Z ?�" '%[*=!!Z ?Z$ j=Q `=�j>[=!!{ 
$"*"!" q ?���"` <ZQ{�Z[ �"**{. �Z=_!%q ���
� *"?> ?Z$*[��$��!% != ?Z$Q*=[Z <%]�'>]{�!%-
_�!�*"j!%_% %}Q*���!!{: 0 '%?Z# _�!= SMN I [ 
�'q%!Z 7 *= 8. �=�Z�!*'> ?�%]Z'%[=!% =<}>]=*%�-
!%, ?�%[�$�!% JZq"j!Z <�*%$" ��=}Z]Z*=�ZW [Z$-
?%[Z$!% $% Z!$"[Z$>=]^!%W ?�%_�=<" ��=}Z]Z*=�ZW.
� 6 <ZQ{�Z[ $"*"!Z ?�"q!=j�!% ?��?=�=* ̀ [%�%}%-
<%$"JZ'>zj%W *��=?ZW ?�" ��� — �"Q$"?]=< — 
> '%<}Z!=�ZW q JZq"j!"<" <�*%$=<" ��=}Z]Z*=�ZW. 
	= <%<�!* _%Q?Z*=]Zq=�ZW $% ����: ["�=��!= $"-
`=]^!= !�$%Q*=*!ZQ*^ Zq ?%�>��!!{<" <�`=!Z'" 
$"`=!!{, q= >j=Q*z $%?%<Z�!%W <>Q'>]=*>�" [ 
='*Z $"`=!!{, j=Q*%*%z $% 26 [$"`Z[ q= `["]"!>. 
�=*>�=�Z{ — 89–91%. \�<%$"!=<Z'= — Q*=}Z]^-
!=. |=Q*%*= Q����["` Q'%�%j�!^ — 150 q= `["]"-
!>, =�*��Z=]^!"# *"Q' (��) — 100/55 << �*. Q*. 

"`%<=!'= — $% 38,5 _�=$>Q= q= 
�]^QZ�<. � !�-
[�%]%_Zj!%<> Q*=*>QZ — $"*"!= > Q[Z$%<%Q*Z, ["-
{[]�!% }>]^}=�!"# Q"!$�%<, JZ}�"]{�ZW <’{qZ[ 
{q"'=, <’{q%[> _Z?%*%!Zz, q!"��!Z Q>`%�"]'%[Z 
*= ?��Z%Q*=]^!Z ��J]�'Q". �=�]^%["# *= _]%*-
'%["# ��J]�'Q" [Z$Q>*!Z. �= ��q>]^*=*=<" ��!*-
_�!%_�=JZW %�_=!Z[ _�>$!%W ']Z*'" ?Z$*[��$��!% 
$[%}Zj!> ?%]ZQ�_<�!*=�!> ?!�[<%!Zz. �=�Z�!*-
�Z ?�"q!=j�!% '%<}Z!%[=!> =!*"}='*��Z=]^!> 
*��=?Zz, ?��?=�=* �"Q$"?]=<, '"Q!�[> ?Z$*�"<-
'> j���q high � ow nasal oxygen (HFNO), (?%*Z' 
20 ]/`[, FiO2 60%). � q[’{q'> q !=�%Q*=!!{< 
$"`=]^!%W !�$%Q*=*!%Q*Z $"*"!> ?���[�$�!% != 
Z![=q"[!> ��
. �= ��q>]^*=*=<" ']Z!Z'%-]=-
}%�=*%�!"` %}Q*���!^ ["{[]�!% ]�#'%�"*%q, 
q�%Q*=!!{ �Z[!{ ���, !�#*�%JZ]^%q, ["Q%'"# 
�Z[�!^ ?=]"j'%{$��!"` !�#*�%JZ]Z[, q!"��!!{ 
�Z[!{ *�%<}%�"*Z[, �-$"<�� — 5,3 <_/] (["Q%-
'"# �Z[�!^), �-��='*"[!"# ?�%*�W! — 16,5 <_/] 
(["Q%'"#), ?�%'=]^�"*%!Z! — 5,02 (["Q%'"#). 
	= '%=_>]%_�=<Z ?%'=q=!% ["Q%'"# �Z[�!^ JZ-
}�"!%_�!>. 	=q%J=�"!_�=]^!"# �
�-*�Q* $]{ 
["{[]�!!{ =!*"_�!> [Z�>Q> SARS-CoV-2 — !�-
_=*"[!"#. 	= ?Z$Q*=[Z q=_=]^!%']Z!Zj!%_% *= 
']Z!Z'%-Z!Q*�><�!*=]^!%_% (�`%'=�$Z%_�=JZ{) 
%}Q*���!!{ [ $"*"!" ?Z$*[��$��!% '=�$"*. 
��"#!{*% �Z��!!{ ?Z$Q"]"*" '%<}Z!%[=!> =!-
*"}='*��Z=]^!> *��=?Zz [!>*�Z�!^%[�!!"< Z<>-
!%_]%}>]Z!%< (}Z%[�! <%!%). � <�*%z q=?%}Z_=!-
!{ =Q?Z�=�ZW $"*"!Z [Q*=!%[]�!% _=Q*�%Q*%<>.

�?�%}= ?���[�$�!!{ ?=�Z�!*'" q Z![=q"[-
!%W ��
 != !�Z![=q"[!> }>]= !��J�'*"[!%z 
> q[’{q'> q !=�%Q*=!!{< {["� $"`=]^!%W !�$%-
Q*=*!%Q*Z Z ?=$Z!!{ �Z[!{ Q=*>�=�ZW '"Q!�<. �]{ 
?���[�$�!!{ `[%�%W != !�Z![=q"[!> ?Z$*�"<-
'> q=Q*%Q%[=!% ?%_%$"!!% 4 ?�"<>Q%[Z ?%$"`" 
$"*"!" q [�]"'"< ?Z'%["< *"Q'%< ($% 30–40). 
�]{ ?�%JZ]='*"'" J%�<>[=!!{ =*�]�'*=q> 
?�%$%[��!% ?]=!%[� q=Q*%Q>[=!!{ ?�"<>Q%["` 
?%$"`Z[ Zq ?Z$["��!"< *"Q'%<. �'Q*>}=�Zz 
?=�Z�!*'" ?�%[�$�!% [Z$?%[Z$!% $% ��'%<�!-
$=�Z# «The Children’s Hospital of Philadelphia 
(«CHOP») for patients admitted to PICU with 
Acute Respiratory Failure» [4,9]. �]{ Q=!=�ZW 
*�=`�%}�%!`Z=]^!%_% $���[= (���) ?�" ?���-
`%$Z != !�Z![=q"[!> ?Z$*�"<'> ["'%�"Q*=!% 
?�"]=$ «[Z$'=�]z[=j», ?Z$Z}�=!% ?%]%��!!{ 
$"*"!" $]{ q=?%}Z_=!!{ =Q?Z�=�ZW <%'�%*"!-
!{<: ["'%�"Q*=!% �*=?!> q<Z!> ?%]%��!!{ *Z]= 
$"*"!". ��%*{_%< 7 $Z} q=}�q?�j�!% ?%Q*>?%[� 
?���[�$�!!{ ?=�Z�!*'" != $"`=!!{ j���q <=Q'>. 
�ZQ]{ $=!"` <=!Z?>]{�Z# `[%�> ?���[�$�!% != 
CPAP, ?%*Z< — != BZPAP. 	= 7-<> $%}> q$Z#Q!�-
!% ?]=!%[> �'Q*>}=�Zz $"*"!" *= ?���[�$�!!{ 
WW != [�!*"]{�Zz j���q ?%[!> ]"�^%[> <=Q'>
[ ���"<Z BZPAP. �=�Z�!*'= q<%_]= $"`=*" Q=<%-
Q*Z#!% (j���q <=Q'>). �!*"}='*��Z=]^!> *��=?Zz, 
[Z}�%<=Q=�, Q=!=�Zz ��� Z [��`!Z` $"`=]^!"` 
�]{`Z[ ?�%$%[��!% $% %*�"<=!!{ Q*=}Z]Zq=�ZW 
?%'=q!"'Z[ _�<%$"!=<Z'" *= Q"Q*�<" $"`=!!{. 
�Z[�!^ Q=*>�=�ZW Q*=!%["[ 97–99%. ��<?��=-
*>�= — 36,7 _�=$>Q= q= 
�]^QZ�<. \�<%$"!=<Z'=: 
?>]^Q — 120–140 >$=�Z[ q= 1 `["]"!>, �� — 
104/70 — 120/65 << �*. Q*.

�*��, != ?Z$Q*=[Z *��=?ZW $%Q{_!>*% Q*=}Z]Zq=-
�Zz [Z*=]^!"` J>!'�Z# > !=[�$�!%<> ']Z!Zj!%<> 
["?=$'>. 	= ��# j=Q ?�%$%[�>�*^Q{ $"!=<Zj!� 
Q?%Q*�����!!{ q= `[%�"<" $%Q]Z$��!%W _�>?".

�= $=!"<" $%Q]Z$��!!{ ["{[]�!% �Zq!Z !%q%-
]%_Zj!Z J%�<" [ Q*�>'*>�Z 	��, != *]Z ?���}Z_> 
{'"` > $Z*�# �Z�W _�>?" QJ%�<>[=[Q{ ��.

� ?���%_% ?=�Z�!*= ["{[]�!% %q!='" �� 
> ["_]{$Z q!"��!!{ <’{q%[%_% *%!>Q>, Q>`%-
�"]'%["` Z ?��Z%Q*=]^!"` ��J]�'QZ[, <’{q%[%W 
Q]=}'%Q*Z, �% ?�%{["]"Q{ q ?��Z%$> !%[%!=�%-
$��!%Q*Z. 
�# Q"!$�%<%'%<?]�'Q ?%*��}>[=[ 
?�%[�$�!!{ $"J���!�Z#!%W $Z=_!%Q*"'" q *='"-
<" 	��, ?�" {'"` ?�%[Z$!"< � ��. 	={[!ZQ*^ 
> ?=�Z�!*= $%Q*=*!^%_% j"Q]= '%?Z# _�!= SMN1 
["']zj=]% $Z=_!%q ���. �"{[]�!!{ $%Q*=*-
!^%_% �Z[!{ ='*"[!%Q*Z '"Q]%W �-_]z'%q"$=q" 
["']zj=]% $Z=_!%q `[%�%}" �%<?�. �>'%[ZQ�"-
$%q Z Q"!$�%< ��=$��=—�Z]]Z *='%� ["']zj�!Z [ 
?�%��QZ $"J���!�Z#!%W $Z=_!%Q*"'". �*�"<=!"# 
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�Z[�!^ ��� [Z$?%[Z$=[ !%�<=]^!"< [�]"j"!=<, 
�% !� ["']zj=]% <’{q%[%_% >�=��!!{ > `[%�%-
_% ?�" <Z%*>}>]{�!Z# <Z%?=*ZW. �’{q%["# *"? 
>�=��!!{ [ ?=�Z�!*= ?Z$*[��$��!% != ?Z$Q*=[Z 
��q>] *̂=*Z[ �]�'*�%!�#�%<Z%_�=JZW (�	�\). � 
?�%��QZ ?%$=]^�%_% $Z=_!%Q*"j!%_% ?%�>'> Z [ 
��q>] *̂=*Z ?�%[�$�!!{ <%]�'>]{�!%-_�!�*"j!%W 
$Z=_!%Q*"'" ?Z$*[��$��!% ?�"j"!> �� > ?=�Z�!-
*=, q%'��<=, �-qj�?]�!> <Z%*>}>]{�!> <Z%?=*Zz, 
{'=, [Z$?%[Z$!% $% ']=Q"JZ'=�ZW 	��, !=]��"*^ 
$% [�%$��!"` Q*�>'*>�!"` <Z%?=*Z# [1,11,12]. 
�=�='*��!"<" %q!='=<" �� ?�" <Z%*>}>]{�-
!Z# <Z%?=*ZW � Q=<� <’{q%[= Q]=}'ZQ*^, _Z?%*%!Z{ 
<’{qZ[, q!"��!Z Q>`%�"]'%[Z *= ?��Z%Q*=]^!Z ��J-
]�'Q", != *]Z {'"` ?�%{["]=Q{ ?!�[<%!Z{. �*��, 
�� ?�" <Z%*>}>]{�!Z# <Z%?=*ZW q !=Q*>?!"< �%q-
["*'%< ?!�[<%!ZW Q?�"j"!"[ �%q_%�*=!!{ ��. 
	= ��# j=Q _�!!= *��=?Z{ $]{ ]Z'>[=!!{ Q*�>'-
*>�!"` <Z%?=*Z#, $% {'"` !=]��"*^ <Z%*>}>]{�!= 
<Z%?=*Z{, q!=`%$"*^Q{ [ Q*=$ZW �%q�%}'". � q[’{q-
'> q �"< %*�"<=!� ]Z'>[=!!{ ?=�Z�!*= [']zj=]% 
=!*"}='*��Z=]^!> *= Q"<?*%<=*"j!> *��=?Zz. 
�]{ q=?%}Z_=!!{ =Q?Z�=�ZW # �%q]=$Z[ *�=[]�!!{ 
?�%[�$�!% *�=`�%Q*%<Zz # _=Q*�%Q*%<Zz. �ZQ]{ 
Q*=}Z]Zq=�ZW �"**�[% [=�]"["` J>!'�Z# ($"`=!-
!{, Q����[%W $Z{]^!%Q*Z) Z Q*=}Z]Zq=�ZW q=_=]^!%_% 
Q*=!> $"*"!" ?=�Z�!*= ?���[�$�!% ?Z$ Q?%Q*���-
��!!{ ]Z'=�Z[ =<}>]=*%�!%W ?=]Z=*"[!%W Q]>�}".

�*��, <Z%*>}>]{�!= <Z%?=*Z{ > `[%�%_%, != 
*]Z {'%W �%q["!>]=Q{ ?!�[<%!Z{, Q?�"j"!"]= 
�� > $"*"!" �=!!^%_% [Z'>. �]Z!Zj!"# $Z=_!%q 
!=[�$�!%W J%�<" Q*�>'*>�!%W <Z%?=*ZW ["{[]�-
!% ']Z!Zj!% *= ?Z$*[��$��!% != ?Z$Q*=[Z ��q>]^-
*=*Z[ �	�\ *= <%]�'>]{�!%-_�!�*"j!%_% %}Q*�-
��!!{. �%<}Z!%[=!= =!*"}='*��Z=]^!= *��=?Z{ [ 
?%�$!=!!Z q Q"<?*%<=*"j!"<" <�*%$=<" ]Z'>-
[=!!{ }>]" �J�'*"[!"<": $%Q{_!>*= '%<?�!Q=-
�Z{ �"**�[% [=�]"["` J>!'�Z# ?=�Z�!*=.

�Z$ j=Q $Z=_!%Q*"j!%_% ?%�>'> [ ?=�Z�!*Z[ > 
�� [=�]"[> �%]^ [Z$Z_�=[ ']Z!Z'%-=!=<!�Q*"j-
!"# <�*%$. �=!Z =!=<!�q>, $"!=<Zj!%_% Q?%Q*���-
��!!{ q= $"*"!%z != =<}>]=*%�!%<> �*=?Z $=]" 
[=�]"[> Z!J%�<=�Zz [ $Z=_!%Q*"�Z 	��, q%'��<= 
?�" Q?Z!=]^!Z# =<Z%*�%JZW. �=', ?���Z %q!='" Q"!-
$�%<> <’{q%[%W _Z?%*%!ZW [ $%Q]Z$��!%_% ?=�Z�!*= 
["{["]"Q{ q ?���"` <ZQ{�Z[ �"**{ > ["_]{$Z $"-
J>q!%_% q!"��!!{ <’{q%[%_% *%!>Q>, q=*�"<'" 
�>`%[%_% �%q["*'>, �% }>]" `=�='*��!"<" $]{ 
��� � *"?>. �]Z!Zj!Z Q"<?*%<" }>]^}=�!%_% Q"!-
$�%<>, JZ}�"]{�ZW <’{qZ[ {q"'= $%?%[!"]" ']Z!Zj-
!> '=�*"!> ��� � *"?>. �["$'� ?�%_��Q>[=!!{ 
?%�>��!^ J>!'�ZW $"`=]^!"` <’{qZ[ Zq �%q["*'%< 
[*%�"!!%W `�%!Zj!%W $"`=]^!%W !�$%Q*=*!%Q*Z � 
%$!Z�z q [=�]"["` Z �"**�[% !�}�q?�j!"` $]{ 

$"*"!" ]=!%' ?=*%_�!�q> [ ?���}Z_> ���. �!�[-
<%!Z{ [ ?=�Z�!*'" qZ ��� �%q["!>]=Q{ [!=Q]Z$%' 
Q]=}'%Q*Z $"`=]^!"` <’{qZ[ Z q!"��!!{ '=�]^%[%-
_% ��J]�'Q>, = *='%� ["Q%'%W #<%[Z�!%Q*Z =Q?Z�=�ZW 
Q�'��*> [��`!Z` $"`=]^!"` �]{`Z[.

�='"< j"!%<, Q?=$'%[% q><%[]�!� [*%�"!-
!� >�=��!!{ Q'�]�*!"` <’{qZ[ ?�" ���, != *]Z 
{'%_% �%q["!>]=Q{ ?!�[<%!Z{ q Q"<?*%<=<" $"-
`=]^!%W !�$%Q*=*!%Q*Z # Q�?Q"Q>, Q[%�z j��_%z, 
Q?�"j"!"]% �� > �Z�W ?=�Z�!*'". �*Z%*�%?!= 
('%<}Z!%[=!= =!*"}='*��Z=]^!=) *��=?Z{ ?!�[-
<%!ZW *= Q�?Q"Q> [ ?%�$!=!!Z q ?=*%_�!�*"j!%z 
`[%�%}%<%$"JZ'>zj%z *��=?Z�z (�"Q$"?]=<) 
Z $"`=]^!%z ?Z$*�"<'%z (HFNO *= ��
) ["-
{["]"Q{ �J�'*"[!"<" [ $%Q{_!�!!Z Q*=}Z]Zq=�ZW 
[Z*=]^!"` J>!'�Z# ?=�Z�!*'". 	= Q^%_%$!Z ZQ!>� 
!%[Z*!Z# !=?�{< ]Z'>[=!!{ ���: `[%�%}%<%-
$"JZ'>zj= *��=?Z{, {'= ?���$}=j=� ?�"q!=j�!-
!{ Z!!%[=�Z#!"` ?��?=�=*Z[, �% $%[�]" Q[%z 
�J�'*"[!ZQ*^ {' [ �'Q?��"<�!*=]^!"`, *=' Z [ 
']Z!Zj!"` $%Q]Z$��!!{` [6,13,15]. �%'��<=, _�!-
!= *��=?Z{, Q>*!ZQ*^ {'%W ?%]{_=� [ q=<Z!Z SMN1 
_�!= > `[%�"` qZ ���, q!=`%$"*^Q{ [ Q*=$ZW ='-
*"[!%W �%q�%}'" # != �*=?=` $%']Z!Zj!"` ["?�%-
}>[=!^ *='"` ?��?=�=*Z[. �$!=' != ��# j=Q [�� � 
Q"!*�q%[=!Z ?��?=�=*", {'Z j"!{*^ <%$"JZ'=�Zz 
Q?]=#Q"!_> <=*�"j!%W �	� (<-�	�), �% [?]"-
[=z*^ != q}Z]^��!!{ �Z[!{ J>!'�Z%!=]^!%_% 
}Z]'= SMN > ?=�Z�!*Z[ qZ ���. �% *='"` ?��?=-
�=*Z[ !=]��"*^ ?��?=�=* — <%$"JZ'=*%� Q?]=#-
Q"!_> <-�	� — �"Q$"?]=<, {'"# Z ?�"q!=j"]" 
`[%�Z# qZ ���. �=q!=j�!"# ?��?=�=*, [Z$?%[Z$-
!% $% #%_% J=�<='%$"!=<Z'", q$=*!"# ?Z$["-
�>[=*" �Z[�!^ J>!'�Z%!=]^!%_% }Z]'= SMN {' 
> Q*�>'*>�=` ��!*�=]^!%W !��[%[%W Q"Q*�<", *=' 
Z [ Z!�"` %�_=!=` *= Q"Q*�<=` %�_=!Zq<>. �' [Z-
$%<%, ?�%*�W! SMN � !�%}`Z$!"< $]{ ?�%��QZ[ 
J>!'�Z%!>[=!!{ # ["�"[=!!{ <%*%!�#�%!Z[, 
�%q*=�%[=!"` > ?���$!Z` �%_=` Q?"!!%_% <%q'> 
*= [ �>`%["` {$�=` j���?!%-<%q'%["` !��[Z[.

�*��, '%<}Z!%[=!= =!*"}='*��Z=]^!= Z ̀ [%�%}%-
<%$"JZ'>zj= *��=?Z{, ?�"q!=j�!Z $"*"!Z qZ ��� � 
*"?> [ ?%�$!=!!Z q $"`=]^!%z ?Z$*�"<'%z, $=]" 
q<%_> $%Q{_*" ?%q"*"[!%_% ��q>] *̂=*> # '%<?�!-
Q>[=*" ?%'=q!"'" _�<%$"!=<Z'", �% [ ��q>] *̂=*Z 
$=]% <%�]"[ZQ*^ ?�%[�Q*" �'Q*>}=�Zz ?=�Z�!*'" q 
!=Q*>?!"< ?���[�$�!!{< != Q=<%Q*Z#!� $"`=!!{. 
�*�"<=!Z ��q>] *̂=*" ?Z$*[��$"]" �=!Z�� %?>-
}]Z'%[=!Z $=!Z ]Z*��=*>�!"` $����] [1,6].

�!=]Zq $=!"` ']Z!Zj!"` ["?=$'Z[ `[%�"` ?%-
'=q=[, �% _%Q?Z*=]Zq=�Z{ $% ���� j���q $"`=]^!> 
!�$%Q*=*!ZQ*^ Q[Z$j"*^ ?�% q!"��!!{ J>!'�ZW 
$"`=]^!"` <’{qZ[. 	%[Z*!Z <�*%$" ]Z'>[=!!{ [ 
']Z!Zj!Z# ?�='*"�Z, q%'��<= `[%�%}%<%$"JZ'>-
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zj= *��=?Z{, ?�"q!=j�!= $Z*{< qZ ���, q$=*!Z 
q<Z!z[=*" *�=�'*%�Zz q=`[%�z[=!!{. �$!=' != 
Q^%_%$!Z !� ZQ!>� *='%W <�*%$"'" ]Z'>[=!!{, {'= 
<%_]= } [?]"!>*" != q[%�%*!"# ?���}Z_ $�_�!�-
�=*"[!"` `[%�%} !��[%[%W Q"Q*�<". �[=�=zj" != 
��, > �=qZ ?���[�$�!!{ *='%_% ̀ [%�%_% $% Q%<=*"j-
!%_% [Z$$Z]�!!{ Z!$"[Z$>=]^!"# ?]=! ]Z'>[=!!{ 
<=� [']zj=*", '�Z< <�$"'=<�!*%q!%W *��=?ZW, *=-
'%� Z ���"< *= <�*%$" ��Q?Z�=*%�!%W ?Z$*�"<'", 
Q"<?*%<=*"j!� ]Z'>[=!!{, > *%<> j"Q]Z Q"Q*�<=-
*"j!� %j"��!!{ [��`!Z` $"`=]^!"` �]{`Z[ [Z$ 
<%'�%*"!!{ $]{ q=?%}Z_=!!{ =Q?Z�=�ZW.

)�*�����
	=[�$�!= Q��Z{ ']Z!Zj!"` ["?=$'Z[ ?=�Z�!*Z[ 

?%'=q=]= %q!='" �� > �� $Z*�# �=!!^%_% [Z'>.
�Q!%[!"<" ']Z!Zj!"<" %q!='=<" �� ?�" 

�� > ?=�Z�!*= q <Z%*>}>]{�!%z <Z%?=*Z�z }>]= 
_Z?%*%!Z{ <’{qZ[, _Z?%��J]�'QZ{ Q>`%�"]'%["` Z 
?��Z%Q*=]^!"` ��J]�'QZ[, <’{q%[= Q]=}'ZQ*^, {'= 
?�%{[]{]=Q{ q ?��Z%$> !%[%!=�%$��!%Q*Z.

�!=]Zq =!=<!�Q*"j!"` $=!"`, Q"<?*%<Z[ 
!�[�%]%_Zj!%_% Q*=*>Q> `[%�"` > qZQ*=[]�!!Z q 
��q>]^*=*=<" ']Z!Z'%-Z!Q*�><�!*=]^!%_% *= <%-
]�'>]{�!%-_�!�*"j!%_% %}Q*���!!{ $=]" q<%_> 
[Q*=!%["*" $Z=_!%q �-qj�?]�!%W <Z%*>}>]{�!%W 
<Z%?=*ZW *= ��� � *"?> [ $%Q]Z$��!"` ?=�Z�!*Z[.

�Z%?=*"j!"# Q"!$�%< ?�" �-qj�?]�!Z# <Z%-
*>}>]{�!Z# <Z%?=*ZW *= ��� � *"?> [ $Z*�# Q?�"-
j"!"]" �%q["*%' <’{q%[%W Q]=}'%Q*Z *= $"`=]^-
!%W !�$%Q*=*!%Q*Z, �% ?�"[�]% $% ��.

�?=$'%[% q><%[]�!"# Q"!$�%< $"J>q!%W 
<’{q%[%W _Z?%*%!ZW, {'"# � %$!Z�z q ?�%[Z$!"` %q-
!=' ���, Q?�"j"!"[ ?�"�$!=!!{ ?!�[<%!ZW *= 
Q�?Q"Q>, �%, Q[%�z j��_%z, ?�"q[�]% $% ��.  

�[%�%}%<%$"JZ'>zj= *��=?Z{ [ ?%�$!=!!Z q 
'%<}Z!%[=!%z =!*"}='*��Z=]^!%z *��=?Z�z Z $"-
`=]^!%z ?Z$*�"<'%z $"*"!" qZ ��� ?%'=q=]" 
�J�'*"[!ZQ*^ ]Z'>[=!!{ ?�" ��, �% $=]% q<%_> 
?���[�Q*" ?=�Z�!*'> != Q=<%Q*Z#!� $"`=!!{.
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