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Y��� — ������� ���� 	�
������� ��� �������������
 �������� � ����� 	 ���������� �������������� (���) �� � �����, ��� �������� 
�������������� �������.
Y�������� �� !����. ��’!��� ��"��#���� ��� ������ �����#����� $����"��$ ��������� ���� �������
 (���, ������
�) � ���-
�����"���
 (��������, �������) �������������
 �������� � �����������������
 ����!����. %�
����� ������ ����������
 ������" 
�"��� IgG ���� �������"���
 ����$���� �������$���� � 58 ����� 	 ��� �� 20 �����, ��� �������� �������������� �������. &���� 
58 ����� 	 ��� ��" 26 ����� 	� 	����#��� ������!� ������"�������� �� 32 ������ 	 ���������� ������"�������� �� ���������-
�� ��������������, ��� ����������� �� 	������� ������' ����������� ����$"��"����. &��� �����#����� ��������� ������������-
�����
 ����!���� ��������"� 	 ���	������ 	����
 ����� $���� ����"�.
0��"�+����. * $���� ����� �	 ��� 	� 	����#��� ������!� ������"��������, ���"���
 ������� ���� ��� �� ������
�, 	�
����� 
������ ������" ���� ��� ��"� 94,4%, ���� ������
� — 100%. %�
������� ��� ������ ��"� 78,6% ���"���
 ����� ��!' $���� � "�/� 
57,1% — ��� �������'. *�� ���� 	 ��� �	 ���/����� ������"��������, ��� �������� 	������ ������� ����������� ������/������$ 
����$"��"��� (::�;), ��"� 	�
����� ���� ���, ������
�, �������' �� ������. &���� 10 ����!���� �� ��������������� ������', ���"�-
��
 ������� ���� ��� �� ������
�, ������"� ���� ������ ��� � 	�
����� ����� �������"��� � 80%, ������
� — � 90% �����. <��#� 
��� ���� 	 ������������ 	�
���������� �� ��������������� ������', ���"��� ���� ������ �� �������', ��"� 	�
����� ��� ��
 	���-
�����, 	� ������� 2 (14,2%) �	 14 �����, ��� �� ��"� ������" � �������'. ���� 	 $"����"������� �	 ���������� ������� ��"� 
���������� 	�
��� ��� �������' �� ������, "�/� 3 (50%) �	 6 ����� ��"� ������"� � 	�
����� ����� ���� ������, � #��$ ����!��� 
	 ��!� ���"$�!� �� ����"�� ������" ���� �������'.
5����#��. %� ��������� ������, ��"�/���� ����!���� �	 ��� 	� 	����#��� ������!� ������"�������� �#��� �������� �����-
�� ������ �������� �� ���"���� ���� �������
 (���, ������
�) �� ��������"���
 (�������) ��������. %������ ������� ����������� ::�; 
��! 	�$� 	�
������ ����� 	 ���, ��� ����� ���/���� ������' ������"��������, ��� �������������
 ��������. =�"�/���� ����� 	 ���-
��������� 	�
����������, ����������
 	� >�"������� ����"�������
 ���"��� � ������ �������������' ������', 	����$���� 
����������"���� 	�
��� ������" ���� �������������
 ��������. ������� 	�
��� ��� �������������
 �������� 	��#���� � 
���
 
�� $"����"������ �	 ���������� �������, ��� ��������� ����"��$ �������#���� � 	� ���
������ ��������� 	�����' 
������' ����������� ����$"��"����.
��"��#���� ������ �������� � ��������� ;�"�������' ���"�����'. ����" ��"��#���� �
��"�� ?��"���� ������� �����-
�� �������. @� ��������� ��"��#��� ������ ��������� 	$�� �������, �����.
A���� 	���"���� �� ����������� ���"���� ���������.
U�8/�#� ���#�: ��������� �����������, 	������ �������, ����, ����������, �������������� �������, ���������� ������"� ���, ����-
��
�, �������' �� ������.

The protection of immunocompromised patients against measles, rubella, 
diphtheria and tetanus
A.P. Volokha, H.M. Lisovska, A.V. Bondarenko, A.M. Hilfanova
Shupyk National Healthcare University of Ukraine, Kyiv

Purpose — to study the state of protection against vaccine-controlled infections in children with primary immunodeficiency (PID) and in chil-
dren on immunosuppressive therapy.
Materials and methods. The object of the study was the level of intensity of humoral immunity against viral (measles, rubella) and bacterial 
(diphtheria, tetanus) vaccine-controlled infections in immunosuppressed patients. Protective levels of specific IgG antibodies against vaccine 
antigens were determined in 58 children with primary immunodeficiency and 20 children receiving immunosuppressive therapy. Among the 
58 children with primary immunodeficiency, there were 26 children with preserved antibody function and 32 children with antibody deficiencies 
and combined immunodeficiencies on immunoglobulin replacement therapy. The state of immunity of immunocompromised patients was 
compared with that of healthy children in the control group.
Results. In the group of children with PID with preserved antibody function, vaccinated against measles, rubella and 94.4% of children had 
a protective level of antibodies against measles, 100% of children against rubella. 78.6% of vaccinated children in this group were protected 
against tetanus and only 57.1% were protected against diphtheria. All children with PID with impaired antibody production receiving intravenous 
immunoglobulin replacement therapy (IVIG) were protected against measles, rubella, diphtheria, and tetanus. Among 10 patients on immu-
nosuppressive therapy vaccinated against measles and rubella, antibodies to the measles virus in the protective titer were detected in 80% of 
children, to rubella — in 90% of patients in this group. Almost all children with rheumatic diseases on immunosuppressive therapy vaccinated 
against tetanus and diphtheria were protected against these pathogens, except for 2 out of 14 (14,2%) children who did not have antibodies 
to diphtheria. Children with glomerulonephritis with nephrotic syndrome had insufficient protection against diphtheria and tetanus, only 3 out 
of 6 (50%) children had antibodies in the protective titer against tetanus, no patient with this pathology had antibodies against diphtheria.
Conclusions. The findings of the studies suggest that most patients with PID with preserved antibody function may develop a sufficient im-
mune response to vaccination against viral (measles, rubella) and bacterial (tetanus) infections. IVIG replacement therapy protects children 
with PID against vaccine-controlled infections that impair antibody production. Most children with rheumatic diseases vaccinated according to 
the Calendar before starting immunosuppressive therapy retain postvaccination protection of antibodies against vaccine-controlled infections. 
Immune protection against vaccine-controlled infections is reduced in patients with glomerulonephritis with nephrotic syndrome, they need 
close monitoring and, if necessary, replacement therapy with immunoglobulins.
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: primary immunodeficiency, replacement therapy, children, vaccination, immunosuppressive therapy, specific antibodies to mea-
sles, rubella, diphtheria and tetanus.
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)*���

��%!Zj!Z `[%�%}" *= Z<>!%Q>?��QZ{ 
?Z$["�>z*^ �"q"' q=`[%�z[=!%Q*Z 
!= [='�"!'��%[=!Z Z!J�'�ZW, j=Q*%-

*> ["!"'!�!!{ >Q']=$!�!^ Z �Z[�!^ Q<��*!%Q*Z 
[Z$ �"` Z!J�'�Z# [1,14]. ��q?�j!= [='�"!=�Z{ 
*= $%Q{_!�!!{ =$�'[=*!%W Q��%]%_Zj!%W [Z$?%[Z$Z 
!= !�W Q*=z*^ �"**�[% [=�]"["<" =Q?�'*=<" 
Q>?�%[%$��!!{ *='"` ?=�Z�!*Z[ [17]. �%$!%j=Q 
Z<>!!= [Z$?%[Z$^ != ��?]�!!{ [ Z<>!%Q'%<-
?�%<�!*%[=!"` %QZ} <%�� }>*" !�$%Q*=*!^%z 
[16,18]. �J�'*"[!ZQ*^ [='�"!=�ZW [ %QZ} q Z<>-
!%$�JZ�"*=<" q=]��"*^ [Z$ `=�='*��> >�=��!-
!{ Z<>!!%W Q"Q*�<" *= Q*>?�!{ Z<>!%Q>?��QZW 
[14]. ����$ Z<>!%Q'%<?�%<�!*%[=!"` %QZ} ["-
$Z]{z*^ ?��["!!Z ([�%$��!Z) Z<>!%$�JZ�"*" 
(���) *= [*%�"!!Z Z<>!%$�JZ�"*". 	= Q^%_%$!Z 
%?"Q=!% ?%!=$ 450 !%q%]%_Zj!"` J%�< ���, $]{ 
}Z]^�%Q*Z q {'"` ?Z$*[��$��!% _�!�*"j!> �*Z%-
]%_Zz. ��� �Zq!{*^Q{ q= `=�='*��%< ?%�>��!!{ 
J>!'�Z# Z<>!!%W Q"Q*�<" *= Q*>?�!�< Z<>!%Q>-
?��QZW, [Z$ {'"` q=]��"*^ Q`"]^!ZQ*^ $% Z!J�'-
�Z#, = *='%� [Z$?%[Z$^ != Z<>!Zq=�Zz *= �"q"'" 
>Q']=$!�!^ ?ZQ]{ [='�"!=�ZW �"["<" [='�"!=-
<" [2,3,15]. �=�Z�!*" q ?��["!!"<" $�JZ�"*=<" 
=!*"*Z]%>*[%��!!{ %*�"<>z*^ q=<ZQ!> *��=?Zz 
?��?=�=*=<" Z<>!%_]%}>]Z!> Z q=]��=*^ [Z$ !=-
{[!%Q*Z [ !"` q=`"Q!%_% �Z[!{ Q?��"JZj!"` =!-
*"*Z] ?�%*" Z!J�'�Z#!"` q}>$!"'Z[, > *%<> j"Q-
]Z [='�"!'��%[=!"` Z!J�'�Z# [5,15]. �Z*" q ���, 
> {'"` q}�����!= J>!'�Z{ =!*"*Z]%>*[%��!-
!{, q$=*!Z J%�<>[=*" Z<>!!> [Z$?%[Z$^ != ��-
?]�!!{, `%j= <%�>*^ �["$�� [*�=j=*" WW q j=-
Q%<. �}<���!!{ > ?�%[�$�!!Z [='�"!=�ZW $Z*�# 
q ��� Q*%Q>z*^Q{ q=Q*%Q>[=!!{ �"["` [='�"! 
q= !={[!%Q*Z >�=��!!{ ']Z*"!!%W ]=!'" Z<>!Z-
*�*>. 	=[Z*^ Q>}%?*"<=]^!= ?%Q*[='�"!=]^!= 
Z<>!!= [Z$?%[Z$^ [=�]"[= [ q=`"Q*Z [Z$ Z!J�'-
�Z#!"` `[%�%} [ %QZ} Zq ��� q j=Q*'%[% q}�����-
!%z J>!'�Z�z =!*"*Z]%>*[%��!!{ [17].

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

Q"[!%W *��=?ZW, = *='%� ̀ =�='*��!= [*�=*= Q?��"-
JZj!"` =!*"*Z] ?�" ?�%*�W!>�ZW [5,14].

�=`"Q* [Z$ [='�"!'��%[=!"` Z!J�'�Z# 
[ Z<>!%Q'%<?�%<�!*%[=!"` ?=�Z�!*Z[ � !=$-
q["j=#!% ='*>=]^!"< [ �'�=W!Z. �%]�'*"[-
!"# Z<>!Z*�* ?�%*" [='�"!'��%[=!"` Z!J�'-
�Z# !�$%Q*=*!Z#, ?�% �% Q[Z$j=*^ �?Z$�<Z{ 
'%�> [ ?��Z%$ 2017–2019 ��., ?��Z%$"j!Z� Q?=-
]=`" ?%]Z%<Z�]Z*>. �= %Q*=!!Z �%'" [ �'�=W!Z 
���Q*�>z*^Q{ ?%%$"!%'Z ["?=$'" q=`[%�z-
[=!!{ != $"J*��Zz *= ?�=[��^ [6].

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

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

4������"� �� 5����� ��*"��!���`
�]{ ["�Z��!!{ ?%Q*=[]�!%W <�*" [ Z<>!%-

Q'%<?�%<�!*%[=!"` ?=�Z�!*Z[ ["q!=j=]" �Z[�!^ 
!=?�>��!%Q*Z _><%�=]^!%_% Z<>!Z*�*> ?�%-
*" [Z�>Q!"` ('Z�, '�=Q!>`=) *= }='*��Z=]^!"` 
($"J*��Z{, ?�=[��^) [='�"!'��%[=!"` Z!J�'-
�Z#. �%Q]Z$��!!{ ?�%[%$"]" [ �	� «�"W[Q^'= 
<ZQ^'= ']Z!Zj!= ]Z'=�!{ � 1», != ']Z!Zj!Z# }=qZ 
'=J�$�" $"*{j"` Z!J�'�Z#!"` `[%�%} *= $"-
*{j%W Z<>!%]%_ZW 	=�Z%!=]^!%_% >!Z[��Q"*�*> 
%`%�%!" q$%�%[’{ �'�=W!" Z<�!Z �.. �>?"'=. 
�Z[�!^ Q?��"JZj!"` =!*"*Z] ']=Q> IgG ?�%*" 
[='�"!=]^!"` =!*"_�!Z[ ["q!=j=]" > 58 $Z*�# 
q ���, > 20 $Z*�#, {'Z %*�"<>z*^ Z<>!%Q>?��-
Q"[!> *��=?Zz, *= 18 [='�"!%[=!"` $Z*�# }�q 
Z<>!%Q>?��QZW, {'Z Q*=!%["]" _�>?> '%!*�%]z. 
����$ 58 $Z*�# q ��� }>]% 26 $Z*�# Zq ���, {'Z 
<=]" q}�����!> =}% j=Q*'%[% q}�����!> J>!'-
�Zz =!*"*Z]%>*[%��!!{, *= 32 $"*"!" q ?��["!-
!"<" $�JZ�"*=<" =!*"*Z]%>*[%��!!{ *= '%<-
}Z!%[=!"<" Z<>!%$�JZ�"*=<", {'Z %*�"<>[=]" 
q=<ZQ!> *��=?Zz ?��?=�=*=<" Z<>!%_]%}>]Z!Z[. 
� _�>?Z 20 $Z*�#, {'Z %*�"<>[=]" Z<>!%Q>?��Q"[-
!> *��=?Zz, }>]% 6 $Z*�# q _]%<��>]%!�J�"*%< Zq 
!�J�%*"j!"< Q"!$�%<%<, 13 $Z*�# q ��[<=*"j-
!"<" q=`[%�z[=!!{<" *= 1 $"*"!= q =>*%Z<>!-
!"< ]Z<J%?�%]ZJ��=*"[!"< Q"!$�%<%<.

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

�]{ ["q!=j�!!{ �Z[!{ Q?��"JZj!"` =!*"*Z] 
']=Q> IgG $% '%�>, '�=Q!>`", $"J*��ZW, ?�=[-
�{ q=Q*%Q%[>[=]" <�*%$ Z<>!%J��<�!*!%_% 
=!=]Zq> (���, ELISA) (Enzygnost, q=`"Q!"# 
*"*� =!*"*Z] $% '%�> — >150 ��/<], $% '�=Q-
!>`" — >4 ��/<], IBL International GMBH, 
q=`"Q!"# *"*� =!*"*Z] $% $"J*��ZW *= ?�=[�{ — 
>0,1 ��/<]). �!=]Zq %*�"<=!"` $=!"` ?�%[%-
$"]" q= $%?%<%_%z <�*%$Z[ <=*�<=*"j!%W Q*=-
*"Q*"'" Zq ["'%�"Q*=!!{< Q���$!Z` [�]"j"! 
q %�Z!'%z $%Q*%[Z�!%Q*Z �%q}Z�!%Q*�# > $%-
Q]Z$�>[=!"` _�>?=` q= $%?%<%_%z �-'�"*��Zz 
�*^z$�!*= Z '�"*��Zz �=!!=—�Z*!Z.

�=*�<=*"j!> %}�%}'> $=!"` $%Q]Z$��!!{ 
["'%!>[=]" Zq q=Q*%Q>[=!!{< Q*=!$=�*!"` Q*=-
*"Q*"j!"` ?='�*Z[ «Excell» *= «Statistica 6.0».

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

�7�"+���� ��*"��!���` �� @> �|3�������`
1. "�	���	����� ��#�$��� � ���%��� 

���#����%���� �����.
�Z*" %Q!%[!"` _�>? $%Q]Z$��!!{ *= _�>?" 

'%!*�%]z %*�"<=]" ��?]�!!{ $"J*��Z#!"< 
*= ?�=[��["< =!=*%'Q"!=<" [ Q']=$Z [='�"!" 
����/�=��� *= ��[='�"!=�Zz [='�"!=<" 
�=���/���/���-<. �='�"!=�Z{ ?�%*" '%�> 
*= '�=Q!>`" ?�%[�$�!= [='�"!%z ���.

\�>?> $Z*�# q ��� qZ q}�����!%z =}% j=Q*-
'%[% q}�����!%z J>!'�Z�z =!*"*Z]%>*[%��!-
!{ (n=26) Q*=!%["]": ?=�Z�!*" Zq $�JZ�"*%< 
Q>}']=QZ[ IgG (2); ?=�Z�!*" Zq Q�]�'*"[!"< 
$�JZ�"*%< Ig� (2); ?=�Z�!*" Zq q=_=]^!"< [=�Z=-
}�]^!"< Z<>!%$�JZ�"*%< (2); $"*"!= q *�=!q"-
*%�!%z _Z?%_=<<=_]%}>]Z!�<Z�z (1); ?=�Z�!*" 
q _Z?%_=<<=_]%}>]Z!�<Z�z !�$"J���!�Z#%[=!%z 
(2); $"*"!= q '%<}Z!%[=!"< Z<>!%$�JZ�"*%< !� 
>*%j!�!"< (1); ?=�Z�!*" Zq Q"!$�%<%< _Z?��-
_=<<=_]%}>]Z!�<ZW � (2); $"*"!= Zq Q"!$�%<%< 
>W—�=� (1); $"*"!= Zq Q"!$�%< �=!!�'�< (1); 
?=�Z�!*" q `�%!Zj!%z _�=!>]�<=*%q!%z `[%�%-
}%z (2); $"*"!= Zq Q"!$�%<%< ='*"[%[=!%W J%Q-
J%Z!%q"*%]-3-'Z!=q", APDS � *"?> (1); ?=�Z�!-

*" q Z<>!%$�JZ�"*%< !�$"J���!�Z#%[=!"< (9). 
�Z*" �Z�W _�>?" <=]" !%�<=]^!"# =}% j=Q*'%[% 
q!"��!"# �Z[�!^ IgG > Q"�%[=*�Z '�%[Z Z != <%-
<�!* %}Q*���!!{ !� %*�"<>[=]" q=<ZQ!%W *��=?ZW 
Z<>!%_]%}>]Z!=<". ����$ ?=�Z�!*Z[ �Z�W _�>?" 
}>]" $Z*" q [�%$��!"<" $�J�'*=<" J=_%�"*%q> 
*= $�J�'*=<" Z<>!!%W $"q��_>]{�ZW. �Z' $Z*�# != 
<%<�!* %}Q*���!!{ Q*=!%["[ [Z$ 4 $% 17 �%'Z[ 
(> Q���$!^%<> — 10,7±0,9 �%'>). � �Z�W _�>?" $%-
Q]Z$��!!{ [='�"!=�Zz ?�%*" '%�> *= '�=Q!>`" 
%*�"<=]" 18 $Z*�# (7 $Z*�# — 1 $%q=, 11 $Z*�# — 
2 $%q"). ��%*" $"J*��ZW *= ?�=[�{ [='�"!%[=!Z 
14 $Z*�#, ?%[!ZQ*z %*�"<=]" [='�"!=�Zz q_Z$!% 
q �=]�!$=��< ?�%JZ]='*"j!"` ��?]�!^ ?�%*" 
$"J*��ZW *= ?�=[�{ 7 Zq 14 $Z*�#.

����$ 32 $Z*�# q ���, {'Z %*�"<>z*^ q=<ZQ!> 
*��=?Zz ���\, }>]" ?=�Z�!*" q �Zq!"<" J%�<=-
<" _Z?%_=<<=_]%}>]Z!�<Z#: Q?=$'%[%z _Z?%_=<-
<=_]%}>]Z!�<Z�z (14); q=_=]^!"< [=�Z=}�]^!"< 
Z<>!%$�JZ�"*%< (5); $�JZ�"*%< Q>}']=QZ[ Z<>!%-
_]%}>]Z!> G1 (2); $�JZ�"*%< Q>}']=QZ[ Z<>!%_]%-
}>]Z!> G1+G3 (2); $"*"!= Zq Q"!$�%<%< _Z?��-
Z<>!%_]%}>]Z!�<ZW � (1); $"*"!= q $�JZ�"*%< 
Q?��"JZj!"` =!*"*Z] (1) *= $"*"!= Zq _Z?%_=<<=-
_]%}>]Z!�<Z�z !�$"J���!�Z#%[=!%z (1). �='%� 
q=<ZQ!> *��=?Zz ?��?=�=*=<" Z<>!%_]%}>]Z!Z[ %*-
�"<>[=[ 1 ?=�Z�!* Zq Q"!$�%< 	Z#<�_�!, 1 ?=�Z�!* 
Zq ��� !�$"J���!�Z#%[=!"<, 1 `[%�"# q �-qj�-
?]�!"< ]Z<J%?�%]ZJ��=*"[!"< Q"!$�%<%< *= 
3 ?=�Z�!*" Zq Q"!$�%<%< _Z?��Z<>!%_]%}>]Z!�<ZW 
�. �Z' $Z*�# != <%<�!* %}Q*���!!{ Q*=!%["[ 
[Z$ 4 $% 17 �%'Z[ (> Q���$!^%<> — 10,0±0,7 �%-
'>). �QZ< $Z*{< �Z�W _�>?" $%Q]Z$��!!{ q=<ZQ-
!> *��=?Zz ���\ ?�"q!=j"]" {' %Q!%[!"# <�-
*%$ '%<?�!Q=�ZW Z<>!!%W !�$%Q*=*!%Q*Z [ $%qZ 
200–800 <_/'_/<ZQ{�^. �Z[�!^ =!*"*Z] ?�%*" '%�> 
Z '�=Q!>`", [q{*"# ?���$ !=Q*>?!"< [[�$�!!{< 
Z<>!%_]%}>]Z!> (?���$*�=!QJ>qZ#!"#), ["q!=j=-
]" [ Q"�%[=*�Z '�%[Z. �!*��[=] <Z� [[�$�!!{<" 
?��?=�=*Z[ Z<>!%_]%}>]Z!> Q*=!%["[ 4–4,5 *"�-
!{. ��"[=]ZQ*^ q=<ZQ!%W *��=?ZW != <%<�!* %}Q*�-
��!!{ Q*=!%["]= [Z$ 6 <ZQ{�Z[ $% 8 �%'Z[.

����$ 20 [='�"!%[=!"` $Z*�# != Z<>!%Q>?��-
Q"[!Z# *��=?ZW }>]" 6 ?=�Z�!*Z[ Zq _]%<��>]%!�J-
�"*%< Zq !�J�%*"j!"< Q"!$�%<%<; 9 ?=�Z�!*Z[ 
q z[�!Z]^!"< Z$Z%?=*"j!"< =�*�"*%< (���); 
2 $"*"!" Zq Q"Q*�<!%z Q']��%$��<Z�z; 1 $"*"!= 
q =>*%Z<>!!"< ]Z<J%?�%]ZJ��=*"[!"< Q"!$�%-
<%<; 1 $"*"!= Zq Q"Q*�<!"< j��[%!"< [%[j='%< 
*= 1 ?=�Z�!* Zq !�$"J���!�Z#%[=!"< $"J>q!"< 
q=`[%�z[=!!{< Q?%]>j!%W *'=!"!".

�Z*" �Z�W _�>?" %*�"<>[=]" Z<>!%Q>?��Q"[-
!> *��=?Zz *��<Z!%< [Z$ 1 <ZQ{�{ $% 8 �%'Z[ 
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(> Q���$!^%<> — 1,56±0,45 �%'>). �<>!%Q>?��-
Q"[!= *��=?Z{ [']zj=]=: '%<}Z!%[=!> *��=?Zz 
?��$!Zq%]%!%< 40 <_ Z <�*%*��'Q=*%< 15 <_�<2/
*"�$�!^; <%!%*��=?Zz ?��$!Zq%]%!%< > $%qZ 
15–60 <_/$%}>; <%!%*��=?Zz <�*%*��'Q=*%< 
> $%qZ 7,5–15 <_/<2/*"�$�!^; '%<}Z!%[=!> *�-
�=?Zz <�*%*��'Q=*%< 12,5 <_ *= =$=]Z<><=}%< 
40 <_; '%<}Z!%[=!> *��=?Zz ?��$!Zq%]%!%< 
60 <_ Z �"']%J%QJ=<Z$%< 50 <_; <%!%*��=?Zz 
<�*"]?��$!Zq%]%!%< > $%qZ 5–20 <_/$%}>. ����$ 
20 $Z*�# �Z�W _�>?" ["Q%'%$%q%[> Z<>!%Q>?��-
Q"[!> *��=?Zz %*�"<>[=]" $Z*" q _]%<��>]%-
!�J�"*%<, !�J�%*"j!"< Q"!$�%<%< — 6 (30%), 
1 (5%) $"*"!= Zq Q"Q*�<!"< j��[%!"< [%[j=-
'%<, 2 (10%) $"*"!" q ���, 1 (5%) $"*"!= q =>-
*%Z<>!!"< ]Z<J%?�%]ZJ��=*"[!"< Q"!$�%<%<. 
	"q^'%$%q%[> Z<>!%Q>?��Q"[!> *��=?Zz != <%-
<�!* %}Q*���!!{ Z<>!!%_% q=`"Q*> [Z$ $"J*��ZW 
*= ?�=[�{ %*�"<>[=]" 7 (35%) $Z*�# q ��� *= 
2 (10%) $"*"!" Zq Q"Q*�<!%z Q']��%$��<Z�z, 
1 (5%) $"*"!= q !�$"J���!�Z#%[=!"< $"J>q-
!"< q=`[%�z[=!!{< Q?%]>j!%W *'=!"!". 

�QZ 20 $Z*�# != Z<>!%Q>?��Q"[!Z# *��=-
?ZW }>]" ��?]�!Z ?�%*" $"J*��ZW *= ?�=[�{, 
10 (50%) q !"` %*�"<=]" ��?]�!!{ [='�"!%z 
��� $% ?%j=*'> ]Z'>[=!!{. � �Z�W _�>?" $%Q]Z-
$��!!{ 3 (30%) $"*"!" <=]" $[Z $%q" [='�"!" 
���, Z!�Z 7 (70%) $Z*�# }>]" ��?]�!Z %$!Z�z 
$%q%z [='�"!" ���. � �Z# _�>?Z $Z*�# %�Z!z-
[=]" ?%Q*[='�"!=]^!Z =!*"*Z]= $% [='�"!'�-
�%[=!"` [Z�>Q!"` *= }='*��Z=]^!"` Z!J�'�Z#. 
����$!Z# [Z' $Z*�#, {'Z %*�"<>[=]" Z<>!%Q>?��-
Q"[!> *��=?Zz, Q*=!%["[ 10,6±1,2 �%'> (�=!_ — 
1–17 �%'Z[).

�%'=q!"'" ?%Q*[='�"!=]^!%_% Z<>!Z*�*> 
%Q!%[!"` _�>? $%Q]Z$��!!{ ?%�Z[!z[=]" q $=-
!"<" 18 $Z*�# _�>?" '%!*�%]z (q$%�%[Z [='�"-
!%[=!Z $Z*") [Z'%< [Z$ 3 $% 16 �%'Z[ (> Q���$-
!^%<> — 9,2±0,9 �%'>), Q���$ {'"` ?%[!ZQ*z 

��?]�!Z ?�%*" $"J*��ZW *= ?�=[�{ 14 (77,8%) 
$Z*�#, 2 $%q" — 1 (5,6%) $"*"!=, 4 $%q" — 
3 (16,7%) $"*"!". ��?]�!!{ ?�%*" '%�> *= 
'�=Q!>`" %*�"<=]" 15 $Z*�# _�>?" '%!*�%]z: 
2 $%q" [='�"!" ��� %*�"<=]" 11 (73,3%) $Z*�#, 
1 $%q> — 4 (26,6%) $"*"!".

2. ��� ����&����� ��
 ��	����� ���#��-
��	������ ��'��#��.

�]{ %�Z!'" q=`"��!%Q*Z $Z*�# $%Q]Z$�>-
[=!"` _�>? [Z$ [Z�>Q!"` [='�"!'��%[=!"` Z!-
J�'�Z# ["q!=j=]" �Z[�!^ =!*"*Z] ?�%*" '%�> 
*= '�=Q!>`" (*=}]. 1).

�= $=!"<" *=}]"�Z 1, q=`"Q!> '%!��!*�=�Zz 
=!*"*Z] ']=Q> IgG ?�%*" [Z�>Q> '%�> <=]" 94,4% 
$Z*�# q ���, > {'"` }>]= q}�����!= J>!'�Z{ =!-
*"*Z]%>*[%��!!{, >QZ $Z*" }>]" q=`"��!Z [Z$ 
'�=Q!>`". �Z*" �Z�W _�>?" !� <=]" *{�'%_% >�=-
��!!{ �-']Z*"!!%W *= �-']Z*"!!%W ]=!'" Z<>!-
!%W Q"Q*�<", [%!" %*�"<=]" [='�"!=�Zz ��� 
q_Z$!% q �=]�!$=��< ?�%JZ]='*"j!"` ��?]�!^ Z, 
{' Q[Z$j=*^ $=!Z $%Q]Z$��!!{, QJ%�<>[=]" Z<>!-
!> [Z$?%[Z$^ != [='�"!=]^!Z =!*"_�!". �*��, 
> ?=�Z�!*Z[ Zq ��� qZ q}�����!%z =}% j=Q*'%[% 
q}�����!%z J>!'�Z�z =!*"*Z]%>*[%��!!{, }�q 
?�%*"?%'=q=!^ $% [='�"!=�ZW �"["<" =*�!>#%-
[=!"<" [Z�>Q!"<" [='�"!=<", ?���[=_> ?%*�Z}-
!% !=$=[=*" ='*"[!Z# Z<>!%?�%JZ]='*"�Z [Z�>Q-
!"` Z!J�'�Z# ?���$ ?=Q"[!%z.

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

�QZ $Z*" q ���, {'Z %*�"<>[=]" q=<ZQ!> *��=-
?Zz ���\, <=]" q=`"Q!"# �Z[�!^ =!*"*Z] ?�%*" 
'%�> *= '�=Q!>`" ?���$ !=Q*>?!"< [[�$�!-
!{< ?��?=�=*>, �% Q[Z$j"*^ ?�% W`!Z# $%Q*=*-

������� 1
���� ����������� #� ���" �� �����"�� # ���� �-���7���� .�"�

���"
-��: * — ������� 	
��
���� ��� �
��������� ����� 	���� �� �������� ������� ����, ����� 	���� �� ����
���������� ������� (�<0,01), 
** — ������� 	
��
���� ��� �
������
� ����� 	���� �� �������� ������� ���� �� �
������
� ����� �
���
�� (�<0,01).


�������
[�"�� ���� � 
QE 

��\�-���7���8 
��������"�#�����( 

(n=18)

[�"�� ���� 
� 
QE ��\��!����� 

������' 55Q[ 
(n=24)

[�"�� ���� 
�� �!"��-

�"�����#��� 
������' (n=10)

[�"�� 
�������8 

(n=15)

�������	
 �������� ����� ��		��

���� ���, ���. (%) 17 (94,4) 24 (100,0) 8 (80) 15 (100,0)

���� ������
�, ���. (%) 18 (100,0) 24 (100,0) 8 (80) 14 (93,3)

�������� �����
 ��		��

���� ���, <�/�" 3549,2±233,3 1580,1±233,4*,** 12579±7981* 7578,9±2630**

���� ������
�, <�/�" 222,9±54,9 121,6±24,8 105,9±30,2 145,4±77,5
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!Z# q=`"Q* [Z$ �"` [='�"!'��%[=!"` Z!J�'�Z#. 
����$!Z# ?���$*�=!QJ>qZ#!"# �Z[�!^ =!*"*Z] $% 
[Z�>Q> '%�> [ !"` }>[ !=#!"�j"< > _�>?Z ��� 
q $�J�'*=<" =!*"*Z]%>*[%��!!{ Z $%Q*%[Z�!% 
[Z$�Zq!{[Q{ [Z$ ?%'=q!"'= $Z*�# _�>?" '%!*�%-
]z, %$!=' !� ["{[]�!% [Z�%_Z$!%W �Zq!"�Z [ �Z[!Z 
=!*"*Z] ?�%*" '�=Q!>`". �*��, ��_>]{�!� ?�%-
[�$�!!{ q=<ZQ!%W *��=?ZW ���\ q=}�q?�j>� �J�'-
*"[!"# Z<>!!"# q=`"Q* [Z$ '%�> *= '�=Q!>`".

�%Q]Z$��!!{ q ��� �%$% ["q!=j�!!{ '%!-
��!*�=�ZW =!*"*Z] ?�%*" '%�> [ ?���$*�=!Q-
J>qZ#!"` q�=q'=` Q"�%[=*'" [ 10 $Z*�# q ���, 
{'Z %*�"<>[=]" q=<ZQ!> *��=?Zz ?��?=�=*=-
<" Z<>!%_]%}>]Z!> $]{ [!>*�Z�!^%[�!!%_% *= 
?Z$�'Z�!%_% [[�$�!!{, ?%'=q=]%, �% Q���$!Z# 
�Z[�!^ !�#*�=]Zq>zj"` =!*"*Z] ?�%*" '%�> [ ?=-
�Z�!*Z[ }>[ [ 11 �=qZ[ ["�"< q= <Z!Z<=]^!"# q=-
`"Q!"# �Z[�!^ =!*"*Z] [13]. �$!=' [j�!Z q ��� 
*= �[�%?�#Q^'"` '�=W! ['=q>z*^ != ?%Q*>?%[� 
q!"��!!{ 'Z]^'%Q*Z =!*"*Z] ?�%*" '%�> [ q�=q-
'=` ?]=q<" $%!%�Z[ q= %Q*=!!Z $�Q{*"]Z**{ [11]. 
�=', [ �q�=W]Z $%Q]Z$��!!{ '%!��!*�=�ZW =!*"*Z] 
?�%*" '%�> [ 17 ?=�Z�!*Z[ Zq *{�'"<" _Z?%_=<-
<=_]%}>]Z!=<" != q=<ZQ!Z# *��=?ZW ?��?=�=*=<" 
Z<>!%_]%}>]Z!Z[ ["{["]% !"q^'"# �Z[�!^ =!-
*"*Z] ?�%*" '%�> [ ?���[=�!%W }Z]^�%Q*Z $Z*�# 
_�>?" $%Q]Z$��!!{ Z %QZ} _�>?" '%!*�%]z [7]. 
�*��, Z<>!!"# q=`"Q* ?=�Z�!*Z[ Zq _Z?%_=<<=-
_]%}>]Z!�<Z�z != q=<ZQ!Z# *��=?ZW ?�%*" '%�> 
q=]��"*^ [Z$ '%!��!*�=�ZW =!*"*Z] ?�%*" [Z�>Q> 
'%�> [ ?]=q<Z $%!%�Z[. �' Q[Z$j=*^ $=!Z !=�%-
_% $%Q]Z$��!!{ *= �%}%*" Z!�"` [j�!"`, q=<ZQ-
!= *��=?Z{ ?��?=�=*=<" Z<>!%_]%}>]Z!Z[ > $%qZ 
400–500 <_/'_ '%�!Z 4 *"�!Z q=}�q?�j>� $%Q*=*-
!Z# Z<>!!"# q=`"Q* [Z$ '%�> *= '�=Q!>`".

����$ 10 $Z*�# != Z<>!%Q>?��Q"[!Z# *��=?ZW, 
{'Z %*�"<=]" ��?]�!!{ ��� (7 (70%) $Z*�# — 
1 $%q=, 3 (30%) $"*"!" — 2 $%q"), q=`"Q!"# *"*� 

=!*"*Z] ?�%*" '%�> <=]" 8 (80%) $Z*�#, '�=Q!>-
`" – 9 (90%) [='�"!%[=!"` $Z*�#.

��" %}Q*���!!Z 15 [='�"!%[=!"` $Z*�# _�>?" 
'%!*�%]z $%Q*=*!Z# Z<>!!"# q=`"Q* [Z$ '%�> *= 
'�=Q!>`" <=]" 12 (80%) $Z*�#. ����$!{ '%!��!-
*�=�Z{ =!*"*Z] ?�%*" '%�> *= '�=Q!>`" [ $Z*�# q 
��[<=*"j!"<" q=`[%�z[=!!{<" != Z<>!%Q>?��-
Q"[!Z# *��=?ZW !� [Z$�Zq!{]=Q{ [Z$ ?%'=q!"'= $Z-
*�# _�>?" '%!*�%]z.

�Z$?%[Z$!% $% $=!"` $%Q]Z$��!!{ q 	Z-
$��]=!$Z[, Q���$ 400 ?=�Z�!*Z[ q ��� ?%�"-
��!ZQ*^ q=`"Q!%W '%!��!*�=�ZW =!*"*Z] ?�%-
*" '�=Q!>`" }>]= q!=j!% !"�j%z (��: 0,4; 
95% ��: 0,3–0,7) ?%�Z[!{!% qZ q$%�%["<" %Q%-
}=<" _�>?" '%!*�%]z, *%$Z {' ?%'=q!"'" Q��%-
?�%*�'�ZW ?�%*" '%�> !� �Zq!"]"Q{ <Z� `[%�"-
<" *= q$%�%["<" ?=�Z�!*=<" (��; 1,4; 95% ��: 
0,8–2,5) [9]. �%Q]Z$��!!{ Q*=!> ?%Q*[='�"!=]^-
!%_% q=`"Q*> 90 $Z*�# q ��� [9], ?%'=q=]% !�$%-
Q*=*!Z# q=`"Q* ?=�Z�!*Z[ [Z$ [='�"!'��%[=!"` 
Z!J�'�Z#. �=`"Q!"# �Z[�!^ =!*"*Z] ?�%*" '%�> 
["{["]" > 45 (50%) $Z*�# q ���, ?�%*" '�=Q!>-
`" — > 88 (98%). �= %*�"<=!"<" $=!"<", > $Z*�# 
q ��[<=*"j!"<" q=`[%�z[=!!{<, ��?]�!"` $% 
?%j=*'> Z<>!%Q>?��Q"[!%W *��=?ZW, q}��Z_=�*^Q{ 
$%Q*=*!Z# Z<>!!"# q=`"Q* [Z$ [='�"!'��%[=!"` 
[Z�>Q!"` Z!J�'�Z#.

3. ��� ����&����� ��
 (���	���%��� 
���#����	������ ��'��#��.

�= $=!"<" *=}]"�Z 2, > _�>?Z $Z*�# q ��� qZ 
q}�����!%z J>!'�Z�z =!*"*Z]%>*[%��!!{, ��-
?]�!"` ?�%*" ?�=[�{ *= $"J*��ZW, q=`"Q!"# 
�Z[�!^ =!*"*Z] ?�%*" ?�=[�{ <=]" 11 (78,6%) 
q 14 $Z*�#, ?�%*" $"J*��ZW — 8 (57,1%) $Z*�#. 
�%!=$ 40% (6 $Z*�#) q ��� !� <=]" q=`"Q*> [Z$ 
$"J*��ZW, �% Q[Z$j"*^ ?�% !�$%Q*=*!Z# ?%Q*[='-
�"!=]^!"# �Z[�!^ q=`"Q*> $Z*�# q ��� qZ q}���-
��!%z =!*"*Z]%>*[%��!!{.

������� 2
0�#��+ ������� ����� �&����' �� ���#$( # �!"�����!���!����#���� ��$�%���#

���"
-��: * — ������� ��
��	�� ��� �
��������� ����� 	���� �� �������� ������� �� �
������
� ����� �
���
�� (�=0,042).

^�(#����+ 
���$�&�/��� �������

[�"�� ���� 
� 
QE ��\�-���7���8 
��������"�#�����( 

(n=14)

[�"�� ���� 
�\
QE �� ��!����� 

������' 55Q[ 
(n=32)

[�"�� ����, 
(�� ����!"8�+ 

�!"���"�����#�" 
������8 (n=20)

[�"�� 
�������8 

(n=18)

���� ������, ���. (%)
>0,1 <�/�"
0,1–0,01 <�/�"

11 (78,6)
3 (21,4)

32 (100)
–

17 (85)
3 (15)

16 (88,9)
2 (11,1)

���� �������', ���. (%)
>0,1 <�/�"
0,1–0,01 <�/�"

8 (57,1)
6 (42,9)

32 (100)
–

12 (60)
8 (40)

13 (72,2)
5 (27,8)

&������� ������ 
������" ���� �������' 0,85±0,11 0,59±0,11* 0,76±0,09 1,18±0,34*

&������� ������ 
������" ���� ������ 2,3±0,69 1,58±0,2 1,82±0,45 1,8±0,41
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�Z$ j=Q %}Q*���!!{ 32 $Z*�# q ��� q ?%�>��!-
!{< =!*"*Z]%>*[%��!!{, {'Z %*�"<>[=]" q=<ZQ!> 
*��=?Zz ���\, ["{[]�!%, �% [QZ $Z*" <=]" $%-
Q*=*!Z# �Z[�!^ q=`"Q*> [Z$ ?�=[�{ *= $"J*��ZW. 
�%j= Q���$!Z# �Z[�!^ =!*"*Z] ?�%*" ?�=[��[%-
_% *= $"J*��Z#!%_% =!=*%'Q"!Z[ > ?���$*�=!Q-
J>qZ#!"` q�=q'=` Q"�%[=*'" '�%[Z $Z*�# q ��� 
[Z�%_Z$!% [Z$�Zq!{[Q{ [Z$ ?%'=q!"'= $Z*�# _�>?" 
'%!*�%]z, [Z! }>[ ["�"< q= <Z!Z<=]^!"# q=`"Q-
!"# �Z[�!^ [Z$ �"` q}>$!"'Z[.

	={[!ZQ*^ Q?��"JZj!"` =!*"*Z] > ?��?=�=*=` 
Z<>!%_]%}>]Z!>, �% %*�"<>[=]" $Z*", q=]��"*^ 
[Z$ �Z[!{ !=?�>��!%Q*Z Z<>!Z*�*> [ $%!%�Z[, {' 
?%Q*[='�"!=]^!%_%, *=' Z ?ZQ]{ ?���!�Q�!"` 
Z!J�'�Z#. 
� ?Z$*[��$�>z*^ $=!Z $%Q]Z$!"'Z[ 
Zq ��=q"]ZW, {'Z ['=q>z*^ != _=�!"# q=`"Q* [Z$ 
$"J*��ZW, ?�=[�{, '%�> *= [Z*�{!%W [ZQ?" > ?=-
�Z�!*Z[ Zq *{�'"<" _Z?%_=<<=_]%}>]Z!�<Z{<" 
!= q=<ZQ!Z# *��=?ZW ���\. �Z[�!^ =!*"*Z] $% ['=-
q=!"` q}>$!"'Z[ [=�Zz� [ �Zq!"` q�=q'=` ?��?=-
�=*Z[ Z<>!%_]%}>]Z!Z[, %$!=' >QZ ?=�Z�!*" <=z*^ 
q=`"Q!"# �Z[�!^ =!*"*Z] ?�%*" �"` [='�"!'��%-
[=!"` Z!J�'�Z# [10].

� $Z*�# q ���, {' %*�"<>[=]" q=<ZQ!> *��=-
?Zz ?��?=�=*=<" ���\, <" ?�%[�]" $%Q]Z$��!-
!{ [q=�<%q[’{q'> !={[!%Q*Z Z<>!!%_% q=`"Q*> [Z$ 
[='�"!'��%[=!"` Z!J�'�Z# q $%q%z *= Z!*��[=-
]%< <Z� [[�$�!!{< ���\. �= %*�"<=!"<" $=!"-
<", q=`"Q!"# �Z[�!^ =!*"*Z] [Z$ $"J*��ZW ?���$ 
!=Q*>?!%z $%q%z Z<>!%_]%}>]Z!> (q= 16–35 $!Z[ 
?ZQ]{ %Q*=!!^%W Z!J>qZW) '%��]z[=[ Zq $%q%z Z<>-
!%_]%}>]Z!> (%}��!�!"# q[’{q%' Q]=}'%W Q"]" 
r=-0,17), q Z!*��[=]%< <Z� [[�$�!!{<" ?��?=�=-
*> Z<>!%_]%}>]Z!> (?�{<"# q[’{q%' Q]=}'%W Q"]" 
r=0,06) *= ?���$*�=!QJ>qZ#!"<" �Z[!{<" Z<>-
!%_]%}>]Z!> (%}��!�!"# q[’{q%' Q]=}'%W Q"]", 
r=-0,19). �Z[�!^ q=`"Q*> [Z$ ?�=[�{ ?���$ !=-
Q*>?!%z $%q%z Z<>!%_]%}>]Z!> (q= 16–35 $!Z[ 
?ZQ]{ %Q*=!!^%W Z!J>qZW) *='%� '%��]z[=[ Zq 
$%q%z Z<>!%_]%}>]Z!> (?�{<"# q[’{q%' Q]=}-
'%W Q"]" r=0,21), q Z!*��[=]%< <Z� [[�$�!!{<" 
?��?=�=*> Z<>!%_]%}>]Z!> (%}��!�!"# q[’{q%' 
Q]=}'%W Q"]" r=-0,05) *= ?���$*�=!QJ>qZ#!"<" 
�Z[!{<" Z<>!%_]%}>]Z!> (%}��!�!"# q[’{q%' 
Q]=}'%W Q"]", r=-0,19).

�%$!%j=Q $%Q]Z$!"'" q ��=q"]ZW !� ["{["]" 
�Zq!"�Z [ �Z[!Z =!*"*Z] ?�%*" '%�> *= ?�=[�{ <Z� 
?=�Z�!*=<" Zq *{�'"<" _Z?%_=<<=_]%}>]Z!�<Z{-
<" != q=<ZQ!Z# *��=?ZW ���\ > $%qZ 500 <_/'_ 
Z _�>?%z `[%�"`, {'Z %*�"<>[=]" $%q> !"�j� 
500 <_/'_.

�Z$ j=Q $%Q]Z$��!!{ ?%Q*[='�"!=]^!%-
_% Z<>!Z*�*> ?�%*" $"J*��ZW *= ?�=[�{ > 20 $Z-

*�#, {'Z %*�"<>[=]" Z<>!%Q>?��Q"[!> *��=?Zz, 
[Q*=!%["]", �% q=`"��!"<" [Z$ ?�=[�{ }>]" 
17 (85%) $Z*�#, [Z$ $"J*��ZW – 12 (60%) $Z*�#. 
� [QZ` 6 (100%) ?=�Z�!*Z[ Zq _]%<��>]%!�J�"-
*%< q !�J�%*"j!"< Q"!$�%<%< !� }>]% Z<>!!%-
_% q=`"Q*> [Z$ $"J*��ZW, > 3 (50%) Zq !"` *='%� 
!� }>]% Z<>!!%_% q=`"Q*> [Z$ ?�=[�{.

�= ��q>]^*=*=<" %�Z!'" Q*=!> q=`"��!%Q*Z 
[Z$ ?�=[�{ *= $"J*��ZW $Z*�# _�>?" '%!*�%]z, 
q=`"Q!"# �Z[�!^ =!*"*Z] ?�%*" ?�=[�{ <=]" 
16 (88,9%) q 18 $Z*�#, ?�%*" $"J*��ZW — 72,2% 
(13 q 18 $Z*�#). �Z�%_Z$!%W �Zq!"�Z <Z� ?%'=q!"-
'=<" Q���$!^%_% �Z[!{ =!*"*Z] $% ?�=[�{ *= $"-
J*��ZW [ $Z*�# %Q!%[!"` _�>? *= _�>?" '%!*�%]z 
!� ["{["]" (p>0,05).

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

�=!Z ]Z*��=*>�" Q>?���j]"[Z �%$% q=`"��-
!%Q*Z ?�%*" $"J*��ZW *= ?�=[�{ ?=�Z�!*Z[ Zq ��[-
<=*"j!"<" q=`[%�z[=!!{<", %$!=' }Z]^�ZQ*^ 
$%Q]Z$��!^ ['=q>� != $%Q*=*!Z# ?%Q*[='�"-
!=]^!"# q=`"Q* $Z*�#, {'Z %*�"<>z*^ Z<>!%Q>-
?��Q"[!> *��=?Zz. �= $=!"<" [j�!"` Zq 	Z$��-
]=!$Z[, > 400 ?=�Z�!*Z[ q ��� �Z[�!^ =!*"*Z] 
?�%*" $"J*��ZW *= ?�=[�{ }>[ !"�j"< ?%�Z[!{!% 
q 2176 q$%�%["<" %Q%}=<" q _�>?" '%!*�%]z, 
["{[]�!= [Z�%_Z$!= �Zq!"�{ <Z� �Z[!�< Q��%?�%-
*�'�ZW ?�%*" �"` q}>$!"'Z[ > `[%�"` != ��� *= 
'%!*�%]^!%z _�>?%z [8]. �Z$<Z!!ZQ*^ <%�� }>*" 
q><%[]�!= �Zq!"��z > [Z�Z, �% ?Z$*[��$�>� *=-
'%� $%Q]Z$��!!{ M.M. Kostik *= Z!�., {'� ['=q>� 
!= Q*=��"# [Z' $Z*�# {' %$"! Zq ?��$"'*%�Z[ !=-
{[!%Q*Z Z<>!!%_% q=`"Q*> [Z$ $"J*��ZW [ $Z*�# 
q ��� [9]. �%Q]Z$!"'" [Z$<Zj=z*^ q=`"Q!"# 
�Z[�!^ =!*"*Z] ?�%*" $"J*��ZW ]"�� > 50% $Z*�# 
q ���. �%$!%j=Q [j�!Z q ��� ['=q>z*^, �% > 26 
(89,7%) q 29 ?=�Z�!*Z[ [Z'%< 2–5 �%'Z[ q ?%]Z=�-
*"'>]{�!"< ���, {'Z %*�"<>z*^ ?Z$�'Z�!"# 
=}=*=Q�?*, ["{[]�!Z q=`"Q!Z �Z[!Z =!*"*Z] ?�%-
*" $"J*��ZW. ��*%*��'Q=* Z '%�*"'%Q*��%W$" 
[ !"q^'"` $%q=` !� [?]"[=z*^ != �Z[�!^ =!*"*Z] 
[ %}%` $%Q]Z$��!!{` [4,9].

)�*�����
� ��q>]^*=*Z ?�%[�$�!%_% $%Q]Z$��!!{ $%[�-

$�!%, �% }Z]^�ZQ*^ $Z*�# q ���, ?�" {'"` q}���-
��!= J>!'�Z{ =!*"*Z]%>*[%��!!{, <=z*^ _=�!"# 
?%Q*[='�"!=]^!"# q=`"Q* [Z$ '%�> *= '�=Q!>`", 
�% Q[Z$j"*^ ?�% �J�'*"[!ZQ*^ [='�"!=�ZW [ q=-
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`"Q*Z $Z*�# [Z$ �"` Z!J�'�Z#. �%$!%j=Q [Z$<Z-
j=�*^Q{ q!"��!"# Z<>!!"# q=`"Q* [Z$ $"J*��ZW 
> 42,9% $Z*�# q ��� qZ q}�����!%z J>!'�Z�z =!-
*"*Z]%>*[%��!!{. �='�"!=�Z{ $"J*��Z#!%-?�=[-
��["< =!=*%'Q"!%< }�q?�j!= $]{ [QZ` $Z*�# q 
���. � ?=�Z�!*Z[ q ��� Zq q}�����!%z =}% j=Q*-
'%[% q}�����!%z J>!'�Z�z =!*"*Z]%>*[%��!!{ 
[=�]"[% '%!*�%]z[=*" �Z[�!^ =!*"*Z] ?�%*" 
$"J*��Z#!%_% *= ?�=[��[%_% =!=*%'Q"!Z[ Z q= !�-
%}`Z$!%Q*Z �%q_]{$=*" [[�$�!!{ $%$=*'%["` $%q 
[='�"!" ?�%*" $"J*��ZW *= ?�=[�{.

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

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

�%}%*= ["'%!=!= q= ?Z$*�"<'" JZ!=!Q>[=!!{ 
��� �'�=W!" [ �=<'=` ["'%!=!!{ 	�� «�$%-
Q'%!=]�!!{ ?Z$`%$Z[ $% Z<>!%?�%JZ]='*"'" Z!-
J�'�Z#!"` `[%�%} > $Z*�# q ?��["!!"<" *= [*%-
�"!!"<" Z<>!%$�JZ�"*=<"».
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Today, indications for tonsillectomy are based mainly on clinical criteria rather than on the functional state of palatine tonsils (PT). Determination 
of secretory immunoglobulin A (sIgA) levels in the oropharyngeal secretion before and after antigen load on PT is one of the methods for 
determining their functional capacity. However, this method has certain disadvantages, in particular not only PT were in the area of influence 
of both specific and non-specific stimuli, but also other lymphoid structures of the pharynx.
The aim of the study is to improve the assessment of the immunofunctional state of PT.
Materials and methods. The authors investigated by enzyme-linked immunosorbent assay (ELISA) sIgA and IFN-� content in oropharyngeal 
secretions in children with CT before and after antigen challenge vaccine OM-85 and the physical impact of ultrasound frequency of 880 kHz 
on the palatine tonsils. All the results were statistically processed using U-test (Mann–Whitney–Wilcoxon test) and Fisher’s z-transformation.
Results and Conclusion. The proposed method has significant advantages over the existing one, namely it is more selective, and therefore 
more accurate in determining the functional state of PT.
Increased levels of sIgA and IFN-� in children’s oropharyngeal secretions suggest maintaining the functional reserve of the tonsils; the absence 
of positive dynamics or negative dynamics of this indicator shows a functional failure of PT and can serve as an indication for surgical treatment 
of children with CT.
The research was carried out in accordance with the principles of the Declaration of Helsinki. The research protocol was approved by the Local 
Ethics Committee of all the institutions mentioned in the work. Informed consent of the children’s parents was obtained for the research.
No conflict of interests was declared by the authors.
Key words: chronic tonsillitis, saliva, tonsillectomy indications, functional reserve.
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Introduction

Today, indications for tonsillectomy are 
based mainly on clinical criteria rather 
than on the functional state of palatine 

tonsils (PT). Determination of secretory immu-
noglobulin A (sIgA) levels in the oropharyngeal 
secretion before and after antigen load on PT is one 
of the methods for determining their functional ca-

pacity [6]. This method allows doctors to assess the 
functional state of PT by levels of sIgA secretion 
before and after antigenic action in the form of bac-
terial lysate application to the surface of PT and 
non-speci� c irritation by an alternating magnet-
ic � eld (non-speci� c stimulus) from the neck [6]. 
In this way, the assessment of the functional state 
of PT was performed by changes in sIgA levels in 
saliva: an increase in the concentration of this im-
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munoglobulin by more than 30% from basal value 
was considered positive, which allowed doctors to 
appoint conservative therapy of chronic tonsillitis 
(CT). However, this method has certain disadvan-
tages, in particular not only PT were in the area of 
in� uence of both speci� c and non-speci� c stimuli, 
but also other lymphoid structures of the pharynx.

There are many old and new proposals for de-
termining the functional state of PT from simple 
and complex cytological techniques [1] to multi-
factorial immuno-biochemical analysis of the oro-
pharyngeal secretion, including determining the 
ratio of cells of di� erent genesis [6]. The basis of 
the immune protection of mucous membranes is 
the formation of humoral immunity on their sur-
face, namely in the oropharynx, eyes, upper and 
lower respiratory tract, and intestines [1]. It is be-
lieved that the main local protection factors associ-
ated with the palatine tonsils are sIgA, interferon 
alfa (IFN-�), and non-speci� c protection factors 
such as defensins and ela� ns [9]. So far, the me-
thod of determining the changes in sIgA level in 
saliva before and after antigen load on PT has been 
considered the most e� ective one [8]. This method 
allows doctors to assess the functional state of PT 
by levels of sIgA secretion before and after antigen-
ic action in the form of bacterial lysate spray appli-
cation to the surface of PT and non-speci� c irrita-
tion by an alternating magnetic � eld (non-speci� c 
stimulus) from the neck [3]. The assessment of the 
functional state of PT was performed by changes 
in sIgA levels in saliva: an increase in the concen-
tration of this immunoglobulin by more than 30% 
from basal value was considered positive, which al-
lowed doctors to appoint conservative therapy of 
CT. This method was tested in hospitals in Kyiv, 
Vinnitsa (Ukraine) and proved its positive role in 
determining the treatment strategy for patients 
with CT [7]. However, this method of determining 
the immunofunctional state of PT in patients with 
CT showed some disadvantages, and the main ones 
were as follows: 

1) the area of in� uence of the magnetic � eld in-
volved the lymph nodes of the neck and blood ves-
sels;

2) the treatment of the surface of tonsils by 
spraying with microbial antigens was broad-band 
and poorly guided and a� ected all lymphoid ele-
ments of the pharynx.

Thus, by stimulating additional lymphatic for-
mations, the existing method makes it impossible 
to separate the reaction of lymphoid tissue of PT 
from the reaction of other lymphoid formations 

in this area, and hence to obtain a reliable assess-
ment of the function of PT. New method based on 
more targeted introduction of antigens into the 
tonsil tissue, the use of ultrasound directly in con-
tact with the surface of the tonsils, more prolonged
exposure to speci� c and non-speci� c load on the 
tonsils, as well as determination of changes in the 
levels of sIgA and IFN-�, which is actively produced 
by the lymphoid and nonlymphoid cells [8,9].

The aim of the study — to improve the assess-
ment of the immunofunctional state of PT.

Materials and methods of the research
The study was performed at Otolaryngological 

Department of OKHMATDYT hospital in Kyiv 
(Ukraine); immunological studies were conducted 
in the laboratory of immunology and pathophy-
siology of the State Institution «Kolomiychenko 
Institute of Otolaryngology» of the National Aca-
demy of Medical Sciences of Ukraine. The study 
involved children aged 10 to 16 with the diagnosis 
of chronic tonsilitis. The number of exacerbation 
episodes was 2–3 per year. There were 12 girls and 
8 boys. The control group consisted of virtually 
healthy children (10 patients) of the same age. The 
immunofunctional state of PT was determined in 
two tests: the old one (M1) with the use of magne-
totherapy device Magniter (Ukraine) and micro-
bial challenge of mucosal vaccine (bacterial lysate 
spray), as described in the Patent «UA 33382A», 
and the new one  (Mn), which is proposed by the 
authors. In the new method, the bacterial lysate 
OM-85 was prepared ex tempore at the rate of 
3.5 mg of the drug per 1 ml of sterile sodium chlo-
ride solution and applied to PT. After its applica-
tion, ultrasound was applied at a frequency of 880 
kHz (LORA-Don apparatus) through the oral ca-
vity directly on the PT surface for 20 seconds once 
a day for 7 days in a row. The levels of sIgA (ELISA 
method, Xema-Medica reagents), INF-� (ELISA 
method, Cytokine reagents), immunoassay analy-
ser Lab-line (Austria) were determined in the sali-
va, which was collected and prepared for research 
according to the guidelines of the Institute of Oto-
laryngology of the National Academy of Medical 
Sciences of Ukraine [3]. 

All the results were statistically processed using 
U-test (Mann–Whitney–Wilcoxon test), Fisher’s 
z-transformation and WinPEPI computer pro-
grams.

The research was carried out in accordance 
with the principles of the Declaration of Helsinki. 
The research protocol was approved by the Local 
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Ethics Committee of all the institutions mentioned 
in the work. Informed consent of the children’s 
parents was obtained for the research.

Results of the research
It was found that the levels of IgA and INF-��

in oropharyngeal secretion was signi� cantly di� e-
rent in children with CT and those of control 
group, mainly with a downward trend (Table 1).

The testing according to the method with the 
use of magnetic � eld (�1) and mucosal vaccine and 
the new method (�n) showed the following results 
(Table 2).

As can be seen from Table 2, according to the 
new method, the increase in sIgA in oropharyn-
geal secretion was 22%compared to the old me-
thod, but the number of cases with a positive re-
action of stimulation of sIgA levels was lower by 
28.57%.

Table 3 presents data on the activation of IFN-� 
production and its content in saliva with in� uence 
on PT by di� erent methods. In contrast to the 
level of sIgA, the content of IFN-� in saliva and 
the number of positive reactions to the test by �n 
method are characterized by a signi� cant increase 
in all cases. This is most likely due to the fact that 
this cytokine is produced not only by lymphoid 
cells, but also by the cells of other histogenesis, 
which makes it impossible to assess the functional 
reserve of PT on this indicator.

Discussions

The � ndings indicate that the proposed method 
of determining the functional state of PT in chil-
dren with CT is more selective, and therefore more 
accurate than the old method.

Clinical and immunological example. Patient 
M, aged 12. Diagnosis: chronic tonsillitis with fre-
quent exacerbation (2–3 times per year). A test 
was performed to evaluate the immunofunction-
al state of the palatine tonsils by �1 method and 
an increase in the level of secretory IgA by 37% 
was obtained, which indicated that the immuno-
functional state of PT was allegedly preserved. 
After 3 weeks, the immunofunctional state of the 
patient’s PT was tested by �n method and stimu-
lation of sIgA level <15% was obtained, which may 
indicate reduced PT function and may be an objec-
tive basis for surgical treatment of CT. When using 
the new method, the stimulation of sIgA levels in 
saliva decreased by 59.45% in this case.

On the basis of the carried-out research, a new 
more selective method of evaluating immunofunc-
tional condition of PT was proposed, in which 
the basic principle of combining non-speci� c and 
speci� c irritation of tonsillar tissue was retained. 
In the study, OM-85 was used as a new speci� c 
stimulus and low-frequency ultrasound (880 kHz) 
was used as non-speci� c stimulus, acting directly 
(targetedly) on PT and excluding other lymphoid 

Table 1
Content of IgA and INF-| in oropharyngeal secretion in children with CT and healthy donors

Table 3
Content of IFN-| in saliva of children with CT, who underwent stimulation of the tonsils by various methods

Table 2
Content of IgA in saliva of children with CT, who underwent stimulation of the tonsils by various methods

Note: *P<0.05 in relation to the control group.

Note: *P<0.05 in relation to >1 group.

Groups Number of observations (n) sIgA (g/l) Y±m IFN-| (pg/ml) M±m

Control (n=10) 10 0.85±0.2 19.5±2.5

CT (n=20) 20 0.35±0.1* 7.5±2.5*

Groups Number of patients sIgA (g/l) M ± m Number of positive reactions

<1 n=10 0.45 ± 0.15 7

<n n=10 0.55 ± 0.1 5

Groups Number of patients IFN-| (pg/ml) M ± m Number of positive reactions 

<1 n=10 10.5 ±0.5 4

<n n=10 20.5 ±2.5* 8



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  3(123)/2022 15

structures of the pharynx from the area of in� uence. 
The proposed method has signi� cant advantages 
over the existing one, namely it is more selective, 
and therefore more accurate in determining the 
functional state of PT. The new method of deter-
mining the functional state of PT also has advan-
tages over the methods of assessing the clinical 
state of PT in case of CT. Such methods as the 
�entor/McIsaac score or the Paradise criteria 
[8, 9] do not re� ect the actual immunofunctional 
state of PT and the immune system as a whole.

Conclusions
Thus, the new method �n (Ukrainian patent 

UA 112528U) [2] 28.57% more accurately deter-
mines the functional state of PT, which allows it 
to be the basis of clinical and immunological scor-
ing of the state of local immunity of patients with 

CT along with clinical signs. In our opinion, this 
immunofunctional method is more objective than 
only Paradise criteria and may be an alternative in 
determining the indications for tonsillectomy.

The future of the tonsillar problem belongs to 
the personalized approach to the patient, taking 
close account of the immunological status, in-
cluding immunofunctional condition of tonsils of 
Waldeyer’s ring.

Information of research program. The re-
search was carried out within the framework of 
the research work of the Department of Pediatric 
Otorhinolaryngology of Shupyk National Healthcare 
University of Ukraine, Kyiv, Ukraine — «Diagnosis 
and treatment of diseases of ear, throat and nose in 
children» (State registration number 0113U002213).

No con� ict of interests was declared by the au-
thors.
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>"�������� ��"��#������ ������, � ���Z������ ������ ������ ! ��"���� ��"�������� $�����������
 	���, ���, ��!� ���$�, 
	�"�#��� ��� ��	�$ ����� ��������"���
 �#"������ ������-������' ������� �� '' �����������
 ��
���	���, ��� ��	������� 
������������� � �����"���� ���������"���
 ������� �$���	��. 
Y��� — ��	������ ������ ������������� �����������
 ��
���	��� ������-������' ������� � ����� �	 ������; ������ 	�’�	� ��
 
���������� �	 ������� �"����-�������������� �� �����������"����� �����������.
Y�������� �� !����. ������� ���"����� ����#���� 125 ����� ���� 8–17 ���� �	 ������. %�"�#� ��� ���� ������ ��-
��� ���"�� �� ��� $���� �������#����: 81 ������ 	 ��	��$�"����� ������, 25 — �	 ������ ����"��� ���������' $�����	�',
19 — �	  �����$������ ������. � $���� ����"� 	�"���� 41 	���� ������. *��� ����!���� ������� �"����-��������"��� 
����#���� ������-������' ������� �"� ��	������� ����� ������������� '' �����������
 ��
���	���.
0��"�+����. ������� 	 ����"��� $���� , � ����� �	 ��	��$�"���� ������ �� ������ ����"��� ���������' $�����	�' �-
������ ��"�/��� ��"� �	��
����� 	������� �’!�� ����� �� ����"���$ �’!�� ���� (p<0,05), � ���	���" �� �����#������ 
�����' ������' �����. >��� �$, � $���� ����� �	 ������ ����"��� ���������' $�����	�' �������"�� ����#��� 	��#���� �������-
���� ���� ������$ �’�	�, ���"��� ��	����"��� ������� ��	��� 	������� ���#���� ���� "��$ /"����� �����, ������!��� 
���������� �����$� �� ������$ ������� (p<0,05), � ���# ��������� � �����	���' $�����������
 �������, �� � ���	���"� 
������� 	������ ��	���� 	������ ������� _������, 	��#���� ����"���$ ���	���� �� ������� ��������"���
 	��� (p<0,05). 
* $���� ����� �	 �����$������ ������ ������� �����/� �������$�"�� 	��#���� ������!��� ���������� �����$� (p<0,05). 
:���"�� ���"������ 	�’�	�� ��# ����������� ��	�� ����$��"���
 ���	����� �����������
 ��
���	��� ������-������' ������� �� 
�"����-�������������� � ��	�"������� �����������"���
 ��"��#��� � ����� �	 ������.
5����#��. @�	��#���� �� ��, � ��"�/���� ���	����� ���"����� ������-������' ������� � ����� ���� � ����� �	 ������ ��	�$ 
Z���	� ��"� � ��#�
 ������������
 ����"���
 	������, � ����� $��� ��"��#���� ��	����"��� �����#������ �����' ������' �����, 
	��#���� ����������� ���� ������$ �’�	� �� �����$�, � ! 	���� 	��#���� �����������
 ��
���	���. _�	�"����� ����-
���$ ��"��#���� ���������"� ����� �!������ ���$��������
 ��
���	��� �	����� ������ 	� 	��#����� �����������
 ��
���	��� 
������-������' ������� ��!' ����$��' ����!����.
��"��#���� ������ �������� � ��������� ;�"�������' ���"�����'. ����" ��"��#���� �
��"�� ?��"���� ������� �����-
�� 	�	�����' � ���� �������. @� ��������� ��"��#��� ������ ��������� 	$�� �������, �����.
A���� 	���"���� �� ����������� ���"���� ���������.
U�8/�#� ���#�: ����, ������, ����������� ��
���	��� ������-������' �������.

Level of cardiovascular adaptations in children with the different types of syncope
T.A. Kovalchuk, N.Yu. Luchyshyn
I. Horbachevsky Ternopil National Medical University, Ukraine

Clinical studies have shown that syncope is based on a complex sequence of hemodynamic changes which in turn depend on the basic level 
of functional capabilities of the cardiovascular system and its adaptation mechanisms that determine the intensity and duration of adaptive 
responses.
Purpose — to determine the level of cardiovascular adaptations in children with syncope; to assess their relationship with some clinical, 
anamnestic and instrumental parameters. 
Materials and methods. A total of 81 children with vasovagal syncope, 25 with syncope due to orthostatic hypotension, 19 with cardiogenic 
syncope (aged 8–17 years) were included in our study. The control group included 41 healthy children. All patients underwent a clinical and 
functional examination of the cardiovascular system to determine the level of its adaptative mechanisms.
Results. Children with vasovagal syncope and syncope due to orthostatic hypotension had significantly higher values of cardiac output and 
systolic blood volume compared to control group (p<0.05), which indicated the intensity of pumping ability of the heart. Children with syncope 
due to orthostatic hypotension had marked decrease in the efficiency of the heart muscle, as low values of left ventricular rate, circulatory 
efficiency and cardiac index compared with healthy individuals (p<0.05), as well as the trend to economize hemodynamic responses, as 
indicated by a significant difference between the values of the Robinson index, a decreased systolic index and the index of functional changes 
compared with those without syncope (p<0.05). Children with cardiogenic syncope had a significantly reduced the circulatory efficiency 
coefficient (p<0.05). Significant correlations were detected between the parameters of a series of integrative indicators of the adaptive 
mechanisms of the cardiovascular system and anamnestic, clinical, and the reports of instrumental studies in children with syncope.
Conclusions. Despite the fact that children with syncope of various types had normal values for most cardiovascular indicators at rest, the 
tension of pumping capacity of the heart was detected, the efficiency of the cardiac muscle and circulatory efficiency were reduced, which are 
signs of reduced compensatory responses in children of the study groups determined. The results of the study confirm the close combination 
of pathogenetic mechanisms of syncope with a decrease in the adaptive mechanisms of the cardiovascular system of this category of patients.
The research was carried out in accordance with the principles of the Declaration of Helsinki. The research protocol was approved by the Local 
Ethics Committee of the institution mentioned in the work. Informed consent of the children’s parents was obtained for the research.
No conflict of interests was declared by the authors.
Key words: children, syncope, cardiovascular adaptations.
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)*���

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

!{ ["<%_ Z ?�"!�"?%["` q<Z! ><%[ �"**{, �% 
Q>**�[% [?]"[=z*^ != Q*=! W`!^%_% q$%�%[’{.
	=>'%["<" $%Q]Z$��!!{<" $%[�$�!%, �% =$�'-
[=*!� ?�"Q*%Q>[=!!{ %�_=!Zq<> $"*"!" $% [?]"-
[> Q���$%["�=, #%_% �J�'*"[!= *= �'%!%<Zj!= 
$Z{]^!ZQ*^, _=�<%!Z#!"# �%q["*%' Z q}�����!-
!{ [Z$?%[Z$!%_% �Z[!{ ?=�=<�*�Z[ _%<�%Q*=q> 
q=}�q?�j>z*^Q{ Q>'>?!ZQ*z ��='*"[!"` q<Z! 
J>!'�Z# Q"Q*�< %�_=!Zq<>, W`!Z` _=�<%!Zj!"` 
J>!'�Z%!=]^!"` [q=�<"! Z [�]"j"!%z J>!'�Z%-
!=]^!%_% ��q��[>, = ?%�>��!!{ ?�%��QZ[ =$=?-
*=�ZW �%q_]{$=�*^Q{ {' ?=*%_�!�*"j!= %Q!%[= 
}=_=*^%` q=`[%�z[=!^ [11,19].

� Q>j=Q!"` $%Q]Z$��!!{` q= Z!*�_�=*"[-
!"# Z!$"'=*%� ?�"Q*%Q>[=]^!%-'%<?�!Q=*%�-
!"` <%�]"[%Q*�# %�_=!Zq<> $Z*�# q=Q*%Q%[>-
z*^ �Z[�!^ J>!'�Z%!>[=!!{ Q����[%-Q>$"!!%W 
Q"Q*�<" q >�=`>[=!!{< %Q%}]"[%Q*�# W`!^%_% 
JZq"j!%_% �%q["*'> [5,9,21]. �$!=' j=Q*%*= 
?%�>��!^ Q����[%-Q>$"!!%W Q"Q*�<" (���) > 
Q>j=Q!Z# ?�$Z=*�"j!Z# ?�='*"�Z q�%Q*=�, !�-
_=*"[!% [?]"[=zj" != <%�]"[ZQ*^ =$�'[=*-
!%_% J>!'�Z%!>[=!!{ <�`=!Zq<Z[ =$=?*=�ZW 
%�_=!Zq<> $"*"!".

C"!'%?=]^!Z Q*=!" [ $Z*�# j���q q!=j!> ?%-
�"��!ZQ*^, j"Q�]^!ZQ*^ �*Z%]%_Zj!"` J='*%�Z[, 
["Q%'"# �"q"' *�=[<>[=!!{ ?Z$ j=Q ?=$Z!!{, 
= *='%� ["!"'!�!!{ �"**�q=_�%q]"["`  Q"-
*>=�Z# � ='*>=]^!%z <Z�$"Q�"?]Z!=�!%z 
<�$"j!%z *= Q%�Z=]^!%z ?�%}]�<%z > [Q^%-
<> Q[Z*Z [1,12,16]. �= ��q>]^*=*=<" �?Z$�<Z%]%-
_Zj!"` $%Q]Z$��!^, != 1000 ?=�Z�!*Z[ �%�%'> 
���Q*�>�*^Q{ 18,1–39,7 ["?=$'> Q"!'%?�, Zq 
?���[=�=!!{< �?Zq%$Z[ > [Z�Z 10–30 �%'Z[ *= 
q %$!='%[%z j=Q*%*%z Q���$ %QZ} j%]%[Zj%W *= 
�Z!%j%W Q*=*Z [22]. �]Z!Zj!"<" $%Q]Z$��!!{-
<" $%[�$�!%, �% ?Z$��>!*{< ?�%{[Z[ Q"!'%-
?� � Q']=$!= ?%Q]Z$%[!ZQ*^ _�<%$"!=<Zj!"` 
q<Z!, {'Z, Q[%�z j��_%z, q=]��=*^ [Z$ }=q%[%_% 
�Z[!{ J>!'�Z%!=]^!"` <%�]"[%Q*�# ��� *= 
WW =$=?*=�Z#!"` <�`=!Zq<Z[, {'Z �%q�"�zz*^ 
=}% ]Z<Z*>z*^ Z!*�!Q"[!ZQ*^ Z *�"[=]ZQ*^ ?�"-
Q*%Q>[=]^!"` ��='�Z# %�_=!Zq<> [13,15,18].

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

4������"� �� 5����� ��*"��!���`

�% $%Q]Z$��!!{ q=]>j�!% 125 $Z*�# [Z-
'%< 8–17 �%'Z[ qZ [Q*=!%[]�!"< != %Q!%[Z 
$Z=_!%Q*"j!"` '�"*��ZW[ ~[�%?�#Q^'%W =Q%-
�Z=�ZW '=�$Z%]%_Z[ (2018) [2] $Z=_!%q%< Q"!-
'%?�. �=�Z�!*Z[, > {'"` *�=!q"*%�!= [*�=*= 
Q[Z$%<%Q*Z ["!"'=]= [!=Q]Z$%' *�=[<" _%]%-
[", !� q=]>j�!% $% $%Q]Z$��!!{. � [QZ` $Z*�# 
_�>? Q?%Q*�����!!{ ��*�]^!% qZ}�=!% Q'=�_" 
*= =!=<!�q q ='��!*>[=!!{< >[=_" != `=�='-
*��"Q*"'" Q"!'%?� ([Z' $"*"!" != <%<�!* 
?���%W [*�=*" Q[Z$%<%Q*Z; J='*%�", {'Z ?���-
$>[=]" ?��["!!%<> Q"!'%?�; j=Q*%*=, ?��Z%-
$"j!ZQ*^, Q*���%*"?!ZQ*^ Z Q��Z#!ZQ*^ !=?=$Z[; 
*�"_��!Z J='*%�"; <�*%$", {'Z $=z*^ q<%_> ?%-
?���$"*" [*�=*> Q[Z$%<%Q*Z; ']Z!Zj!Z ?�%{[" 
[ ?��Q"!'%?=]^!%<>, Q"!'%?=]^!%<> *= ?%-
Q*Q"!'%?=]^!%<> ?��Z%$=`; ?=�=�?Z]�?*"j!Z 
J�!%<�!"; Q?=$'%[Z J='*%�"). �>!'�Z%!=]^-
!"# Q*=! ��� ["[j�!% �]{`%< JZq"'=]^!%_% 
%}Q*���!!{ q ?�%[�$�!!{< ='*"[!%W %�*%Q*=-
*"j!%W ?�%}" *= Z!Q*�><�!*=]^!"<" <�*%$=-
<" %}Q*���!!{ — �]�'*�%'=�$Z%_�=JZW (��\) 
> 12 Q*=!$=�*!"` [Z$[�$�!!{`, �`%'=�$Z%-
_�=JZW, `%]*��Z[Q^'%_% <%!Z*%�>[=!!{ �]�'-
*�"j!%W ='*"[!%Q*Z Q���{ [?�%$%[� 24 _%$"! 
*= �]�'*�%�!��J=]%_�=JZW. �QZ` ?=�Z�!*Z[ Zq 
Q"!'%?� $%$=*'%[% %_]{!>*% '=�$Z%]%_%<, 
%J*=]^<%]%_%< Z !�[�%]%_%<. ��!�q Q"!'%?� 
[ $"*"!" ["q!=j�!% != %Q!%[Z �'=] Calgary 
Syncope Seizure Score (CSSS) *= Modi� ed 
Calgary Syncope Seizure Score (MCSSS) [24].

	= %Q!%[Z %*�"<=!"` $=!"` JZq"'=]^!%_% 
*= Z!Q*�><�!*=]^!"` %}Q*���!^  [Z$?%[Z$!% $% 
��%*%'%]> $Z=_!%Q*"'" *= ]Z'>[=!!{ Q"!'%?� 
~[�%?�#Q^'%W =Q%�Z=�ZW '=�$Z%]%_Z[ (2018) [2], 
$Z*�# Zq Q"!'%?� ?%$Z]�!% != *�" _�>?": [=q%[=-
_=]^!Z Q"!'%?� (��, n=81); Q"!'%?� [!=Q]Z$%' 
%�*%Q*=*"j!%W _Z?%*�!qZW (���\, n=25); '=�$Z%-
_�!!Z Q"!'%?� (��, n=19).

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

�% _�>?" ���\ >[Z#�]" $Z*", > {'"` Q"!-
'%?� ["!"'=]% ?Z$ j=Q =}% ?ZQ]{ ?���`%$>
q _%�"q%!*=]^!%_% ?%]%��!!{ > [��*"'=]^-
!� =}% ?�" *�"[=]%<> Q*%{!!Z. ��='�Z{ != 
?�%[�$�!!{ ='*"[!%W %�*%Q*=*"j!%W ?�%}" [ 
!"` `=�='*��"q>[=]=Q{ �%q["*'%< %�*%Q*=-
*"j!%W _Z?%*�!qZW — q!"��!!{ Q"Q*%]Zj!%-
_% =�*��Z=]^!%_% *"Q'> (���) ?�"!=#<!Z !=
20 << �*. Q*. =}% $Z=Q*%]Zj!%_% =�*��Z=]^!%_% 
*"Q'> (���) ?�"!=#<!Z != 10 << �*. Q*. =}% 
q!"��!!{ ��� !"�j� 90 << �*. Q*., �% [Z$*[%-
�z� Q?%!*=!!Z Q"<?*%<". � $Z*�# �Z�W _�>?" 
�?Zq%$ Q"!'%?� ["!"'=[ !� <�!�� %$!%_% �=q> 
[?�%$%[� %Q*=!!^%_% <ZQ{�{. � !"` *='%� !� 
}>]% Q*�>'*>�!"` q=`[%�z[=!^ Q���{ *= $=!"` 
��\, {'Z } Q[Z$j"]" ?�% =�"*<%_�!!"# ��!�q 
Q"!'%?�, = != �]�'*�%�!��J=]%_�=<Z !� [Z$<Z-
j�!% %q!=' �?Z]�?*"J%�<!%W ='*"[!%Q*Z _%]%[-
!%_% <%q'>. �!�%W %j�["$!%W �*Z%]%_ZW Q"!'%?� 
!� ["{[]�!%.

\�>?> �� Q*=!%["]" $Z*", > {'"` Q"!'%?� ["-
!"'=]% ?Z$ j=Q !=[=!*=��!!{ =}% [ ?%]%��!!Z 
]��=j". ��" �^%<> [ !"` ["{[]�!Z ?=*%]%_Zj!Z 
q<Z!" != ��\ (}ZJ=Q�"'>]{�!= }]%'=$=; Z!�Z 
?%�>��!!{ [!>*�Z�!^%�]>!%j'%[%W ?�%[Z$-
!%Q*Z q *�"[=]ZQ*z QRS >0,12 Q; AV-}]%'=$=
��–��� Q*>?�!{; ?��Q"Q*>zj= Q"!>Q%-
[= }�=$"'=�$Z{ =}% JZ}�"]{�Z{ ?���$-
Q��$^ Zq j=Q*%*%z Q����["` Q'%�%j�!^ (|��)
<50 >$./`[; ?=�%'Q"q<=]^!= Q>?�=[�!*�"'>]{�!=
=}% [�!*�"'>]{�!= *=`Z'=�$Z{; Q"!$�%<" ?��-
�'q"*=�ZW �]>!%j'Z[; Q"!$�%< ?%$%[��!%_% =}% 
['%�%j�!%_% Z!*��[=]> Q-T; Q"!$�%< �=!!^%W 
��?%]{�"q=�ZW �]>!%j'Z[; Q"!$�%< ��>_=$=; 
=�"*<%_�!!= '=�$Z%<Z%?=*Z{ ?�=[%_% �]>!%j'=
q Z?Q"]%!-`["]{<" *= !�_=*"[!"<" q>}�{<" � 
> ?�=["` [Z$[�$�!!{`; _Z?��*�%JZj!= '=�$Z%<Z%-
?=*Z{ q _Z?��*�%JZ�z ]Z[%_% �]>!%j'=) Z/=}% 
!= �`%'=�$Z%_�=<Z (Q*�>'*>�!Z q=`[%�z[=!-
!{ Q���{). � !"` }>]% !� <�!�� %$!%_% �?Zq%-
$> Q"!'%?� [?�%$%[� %Q*=!!^%_% <ZQ{�{. �Z$ 
j=Q ?�%[�$�!!{ ='*"[!%W %�*%Q*=*"j!%W ?�%}" 
["q!=j=]=Q{ !%�<=]^!= ��='�Z{. �!�%W %j�["$-
!%W �*Z%]%_ZW Q"!'%?� !� ["{[]�!%.

�]{ ?%�Z[!{!!{ QJ%�<%[=!% '%!*�%]^!> 
_�>?> Zq 41 ?�='*"j!% q$%�%[%W $"*"!" Q`%�%_% 
[Z'%[%_% Q']=$>, {'Z !� ["Q]%[]z[=]" Q'=�_, !� 
<=]" =!=<!�Q*"j!"` $=!"` j" ']Z!Zj!"` %q!=' 

}>$^-{'%_% _%Q*�%_% =}% `�%!Zj!%_% q=`[%�z-
[=!!{.

	= %Q!%[Z ["`Z$!"` $=!"` ?�%[�$�!% �%q�=-
`>!%' Z!*�_�=]^!"` ?%'=q!"'Z[ J>!'�Z%!=]^!%-
_% Q*=!> ���:

�"Q*%]Zj!"# %}’�< '�%[Z (���) q= J%�<>-
]%z [14]:

�<�=0,53×���+0,617×
�+0,231×
4�-1,07×
��-0,698×)-22,64,

$� ��� — Q"Q*%]Zj!"# %}’�< '�%[Z, <];
��� — Q"Q*%]Zj!"# =�*��Z=]^!"# *"Q', << �*. 
Q*.; �� — $%[�"!= *Z]=, Q<; �� — <=Q= *Z]=, '_;
��� — $Z=Q*%]Zj!"# =�*��Z=]^!"# *"Q', << 
�*. Q*.; � — [Z', �%'"; 22,64; 1,07; 0,698; 0,617;
0,53 Z 0,231 — '%�JZ�Z�!*" �Z[!{!!{ <!%�"!!%W 
��_��QZW.

��]"j"!= `["]"!!%_% %}’�<> '�%[%*%'> 
(���) q= J%�<>]%z [14]:

q<�=�<�×���,
$� ��� — `["]"!!"# %}’�< '�%[%*%'>, ]/`[; 

��� — [�]"j"!= Q"Q*%]Zj!%_% %}’�<> '�%[Z, <]; 
|�� — j=Q*%*= Q����["` Q'%�%j�!^, >$./`[.

�%�JZ�Z�!* �'%!%<Zj!%Q*Z Q"Q*�<" '�%[%%}Z-
_> (���) q= J%�<>]%z [14]:

�	�=���×���,
$� ��� — '%�JZ�Z�!* �'%!%<Zj!%Q*Z '�%[%-

%}Z_>, >.%.; |�� — j=Q*%*= Q����["` Q'%�%j�!^, 
>$./`[; ��� — ?>]^Q%["# =�*��Z=]^!"# *"Q',
<< �*. Q*.

�%*>�!ZQ*^ �%}%*" ]Z[%_% �]>!%j'= Q���{ 
(W]�) q= J%�<>]%z [14]:

W"'=���×(���-
��+100)×
(���+
��)/2×106,

$� W]� — ?%*>�!ZQ*^ �%}%*" ]Z[%_%
�]>!%j'=, [*; |�� — j=Q*%*= Q����["`
Q'%�%j�!^, >$./`[; ��� — Q"Q*%]Zj!"# =�-
*��Z=]^!"# *"Q', << �*. Q*.; ��� — $Z=Q*%]Zj!"# 
=�*��Z=]^!"# *"Q', << �*. Q*.

�}’�< Q���{ (VQ) q= J%�<>]%z [14]:

$� VQ — %}’�< Q���{, Q<3; � — <=Q= *Z]=, _;
�� — $%[�"!= *Z]=, Q<.

�!$�'Q �%}Z!Q%!= (��) q= J%�<>]%z [14]:
�=���×���/100,

$� �� — Z!$�'Q �%}Z!Q%!=, >.%.; |�� — j=Q*%*= 
Q����["` Q'%�%j�!^, >$./`[; ��� — Q"Q*%]Zj!"# 
=�*��Z=]^!"# *"Q', << �*. Q*.

�"Q*%]Zj!"# ?%'=q!"' (��) q= J%�<>]%z [14]:
��=(Q-T/R-R)×100%,

$� �� — Q"Q*%]Zj!"# ?%'=q!"', %; Q-T — 
*�"[=]ZQ*^ Z!*��[=]> Q-T [Z$ ?%j=*'> q>}�{ Q 
$% 'Z!�{ q>}�{ � > �� Q*=!$=�*!%<> [Z$[�$�!!Z 
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��\, Q; R-R — *�"[=]ZQ*^ Z!*��[=]> R-R [Z$ ?%-
j=*'> q>}�{ R $% ?%j=*'> !=Q*>?!%_% q>}�{ R > 
�� Q*=!$=�*!%<> [Z$[�$�!!Z ��\, Q.

�%�JZ�Z�!* J>!'�Z%!=]^!%_% Q*=!> Q"Q*�<" 
'�%[%%}Z_> (���QQQ) q= J%�<>]%z [14]:

���***=(P-Q+Q-T)/R-R,
$� ���QQQ — '%�JZ�Z�!* J>!'�Z%!=]^!%_% 

Q*=!> Q����[%-Q>$"!!%W Q"Q*�<", >.%.; P-Q — *�"-
[=]ZQ*^ Z!*��[=]> P-Q [Z$ ?%j=*'> q>}�{ P $% 
?%j=*'> q>}�{ Q > �� Q*=!$=�*!%<> [Z$[�$�!!Z 
��\, Q; Q-T — *�"[=]ZQ*^ Z!*��[=]> Q-T [Z$ ?%-
j=*'> q>}�{ Q $% 'Z!�{ q>}�{ � > �� Q*=!$=�*!%-
<> [Z$[�$�!!Z ��\, Q; R-R — *�"[=]ZQ*^ Z!*��[=]>
R-R [Z$ ?%j=*'> q>}�{ R $% ?%j=*'> !=Q*>?!%_% 
q>}�{ R > �� Q*=!$=�*!%<> [Z$[�$�!!Z ��\, Q.

�%�JZ�Z�!* J>!'�Z%!=]^!%_% Q*=!> '=�$Z%-
��Q?Z�=*%�!%W Q"Q*�<" (���'�) q= J%�<>]%z 
[14]:

�����=R-R/60×(�
+(R-R)),
$� ���'� — '%�JZ�Z�!* J>!'�Z%!=]^!%-

_% Q*=!> '=�$Z%��Q?Z�=*%�!%W Q"Q*�<", >.%.;
|� — j=Q*%*= $"`=!!{, n/`[; R-R — *�"[=]ZQ*^ 
Z!*��[=]> R-R [Z$ ?%j=*'> q>}�{ R $% ?%j=*'> 
!=Q*>?!%_% q>}�{ R > �� Q*=!$=�*!%<> [Z$[�$�!-
!Z ��\, Q.

�%�JZ�Z�!* �Z]^$�!}�=!*= (��) q= J%�<>-
]%z [14]:

�q=���/�
,
$� �� — '%�JZ�Z�!* �Z]^$�!}�=!*=, >.%.;

|�� — j=Q*%*= Q����["` Q'%�%j�!^, >$./`[;
|� — j=Q*%*= $"`=!!{, n/`[.

��]"j"!= =$=?*=�Z#!%_% ?%*�!�Z=]> ��� q= 
<�*%$"'%z �.�. �=�[Q^'%_% != %Q!%[Z �%q�=`>!-
'> Z!$�'Q> J>!'�Z%!=]^!"` q<Z! (���) q= J%�-
<>]%z [14]:

��1=0,011×���+0,014×���+0,008×

��+0,009×4�+0,014×)-0,09×
�-0,273,

$� ��� — Z!$�'Q J>!'�Z%!=]^!"` q<Z!,
|�� — j=Q*%*= Q����["` Q'%�%j�!^, >$./
`[; ��� — Q"Q*%]Zj!"# =�*��Z=]^!"# *"Q',
<< �*. Q*.; ��� — $Z=Q*%]Zj!"# =�*��Z=]^-
!"# *"Q', << �*. Q*.; �� — <=Q= *Z]=, '_; � —
[Z', �%'"; �� — $%[�"!= *Z]=, Q<.

�����["# Z!$�'Q (��) q= J%�<>]%z [14]:
��=q<�/(4�0,425×
�0,725×0,007184),

$� �� — Q����["# Z!$�'Q, ]/`[/<2;
��� — `["]"!!"# %}’�< '�%[%*%'>, ]/`[;
�� — <=Q= *Z]=, _; �� — $%[�"!= *Z]=, Q<.

�$=�!"# Z!$�'Q (��) q= J%�<>]%z [14]:
��=�<�/(4�0,425×
�0,725×0,007184),

$� �� — >$=�!"# Z!$�'Q, <]/<2; ��� — 
Q"Q*%]Zj!"# %}’�< '�%[Z, <]; �� — <=Q= *Z]=, _; 
�� — $%[�"!= *Z]=, Q<.

�=_=]^!"# ?��"J��"j!"# %?Z� (���)
q= J%�<>]%z [14]:

1�<=((
��+0,33×(���-
��))×
1333×60))/(q<�×1000),

$� ��� — q=_=]^!"# ?��"J��"j!"# %?Z�, 
$"!×Q×Q<-0,5; ��� — $Z=Q*%]Zj!"# =�*��Z=]^!"# 
*"Q', << �*. Q*.; ��� — Q"Q*%]Zj!"# =�*��Z=]^-
!"# *"Q', << �*. Q*.; ��� — `["]"!!"# %}’�< 
'�%[%*%'>, ]/`[.

�"*%<"# ?��"J��"j!"# %?Z� (���) q= J%�-
<>]%z [14]:

��<=1�<×4�0,425×
�0,725×0,007184,
$� ��� — ?"*%<"# ?��"J��"j!"# %?Z�, 

$"!×Q×Q<-0,5×<2; �� — <=Q= *Z]=, '_; �� — $%[-
�"!= *Z]=, Q.

�= $%?%<%_%z $[%["<Z�!%W �`%'=�$Z%_�=JZW 
q $%??]��%_�=JZ�z, '�Z< ["q!=j�!!{ Q*=!$=�*-
!"` ?=�=<�*�Z[, %}j"Q]�!% *"? _�%<�*�ZW ]Z[%_% 
�]>!%j'=:

[Z$!%Q!> *%[�"!> Q*Z!%' ]Z[%_% �]>!%j'= 
(����) q= J%�<>]%z [6]:

)��(#=�4#�+�1�(#/�
(#,
$� ���� — [Z$!%Q!= *%[�"!= Q*Z!%'

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

<=Q> <Z%'=�$= ]Z[%_% �]>!%j'= (���) != 
%Q!%[Z #%_% $%[�"!" Z *%[�"!" q= '%�%*'%z [ZQ-
Qz q ?=�=Q*��!=]^!%_% $%Q*>?> q= J%�<>]%z [6]:

44(#=0,8×{1,04×[(�4#�+
�1�(#+�
(#)3-�
(# 3]}-0,6 3,

$� ��� — <=Q= <Z%'=�$= ]Z[%_% �]>-
!%j'=, _; 1,04 — '%�JZ�Z�!* �Z]^!%Q*Z Q����[%-
_% <’{q=; ���� — *%[�"!= <Z��]>!%j'%[%W 
?���_%�%$'", Q<; ���� — *%[�"!= q=$!^%W 
Q*Z!'" ]Z[%_% �]>!%j'=, Q<; ���� — 'Z!��-
["# $Z=Q*%]Zj!"# �%q<Z� ]Z[%_% �]>!%j'=, Q<.

Z!$�'Q <=Q" <Z%'=�$= ]Z[%_% �]>!%j'= 
(����) — q= J%�<>]%z, {'= $=]= q<%_> 
<Z!Z<Zq>[=*" J='*%�" [Z'>, Q*=*Z, �=Q" [6]:

�44(#=44(#/
�2,7,
$� ���� — Z!$�'Q <=Q" <Z%'=�$= ]Z[%-

_% �]>!%j'=, _/<2,7; ��� — <=Q= <Z%'=�$= 
]Z[%_% �]>!%j'=, _; �� — $%[�"!= *Z]=, <2,7.

�%*�"<=!% �*"j!"` ?�"!�"?Z[ �%$% ]z$�#, 
{'Z }>]" Q>}’�'*=<" $%Q]Z$��!!{, q >�=`>[=!-
!{< %Q!%[!"` ?%]%��!^ \�]^QZ!Q^'%W $�']=�=�ZW 
�Q�Q[Z*!^%W <�$"j!%W =Q%�Z=�ZW q }Z%<�$"j!"` 
$%Q]Z$��!^, > {'"` ]z$"!= ["Q*>?=� W` %}’�'-
*%< (World Medical Association Declaration
of Helsinki, 1964, 2000, 2008), �%![�!�ZW �=$" 
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~[�%?" ?�% ?�=[= ]z$"!" # }Z%<�$"�"!> 
(2007). �Z*^<" >QZ` _�>? $%Q]Z$��!!{ *= W`!Z<" 
}=*^'" !=$=!% Z!J%�<%[=!> q_%$> != ?�%[�$�!-
!{ $%Q]Z$��!!{.

�*=*"Q*"j!"# =!=]Zq %*�"<=!"` ��q>]^*=*Z[ 
q$Z#Q!�!% q= $%?%<%_%z Q*=*"Q*"j!%_% ?='�*> 
?�%_�=<" «SPSS 12.0» $]{ «Windows». ��q>]^-
*=*" ["<Z�z[=!^ !=[�$�!% {' Q���$!� =�"J<�-
*"j!� (�) ± Q���$!� '[=$�=*"j!� [Z$`"]�!!{ 
(m). �]{ ?%�Z[!{!!{ $[%` !�q=]��!"` ["}Z�%' 
["'%�"Q*=!% U-'�"*��Z# �=!!=—�Z*!Z. �ZQ*=[-
]�!!{ j=Q*%*!"` `=�='*��"Q*"' {'ZQ!"` ?%'=q-
!"'Z[ q$Z#Q!�!% q ["'%�"Q*=!!{< '�"*��Zz �2. 
�]{ q’{Q>[=!!{ q[’{q'> <Z� $%Q]Z$�>[=!"<" 
?%'=q!"'=<" ?�%[�$�!% '%��]{�Z#!"# =!=]Zq Zq 
�%q�=`>!'%< '%�JZ�Z�!*= '%��]{�ZW �?Z�<�!=. 
�!=j>�ZQ*^ [Z$<Z!!%Q*�# ?�"#!{*% q= [Z�%_Z$!> 
?�" p<0,05.

�7�"+���� ��*"��!���` �� @> �|3�������`
�= ��q>]^*=*=<" $%Q]Z$��!!{, _�>?" Q?%Q*�-

����!!{ q= [Z'%["< Q']=$%< Z Q*=*�[%z ?�"!=-
]��!ZQ*z $%Q*%[Z�!% !� �Zq!"]"Q{ <Z� Q%}%z. 
� []=Q!%<> $%Q]Z$��!!Z ["{[]�!%, �% [ $Z*�# 
_�>? $%Q]Z$��!!{ [?���� Q"!'%?� ["!"'=]" 
> [Z�Z 12–13 �%'Z[. �%Q*%[Z�!%W �Zq!"�Z *�"[=-
]%Q*Z %Q*=!!^%_% q �?Zq%$Z[ Q"!'%?� Q���$ $Z*�# 
_�>? $%Q]Z$��!!{ !� ["{[]�!%. �$!=' $%Q*%[Z�-

!% }Z]^�%z }>]= j=Q*%*= ["!"'!�!!{ �?Zq%$Z[
> $Z*�# Zq ���\. �Q%}]"[%Q*Z ?�%{[Z[ Q"!'%?� [ 
$Z*�# q >�=`>[=!!{< ��!�q> !=[�$�!% [ *=}]"�Z 1.

�!=]Zq ��q>] *̂=*Z[ JZq"'=]^!%_% %}Q*���!-
!{ $Z*�# Zq Q"!'%?� [ Q*=!Z Q?%'%z (> ?%]%��!-
!Z ]��=j") ["{["[ Q���$!^%[Z'%[Z !%�<=]^!Z 
q!=j�!!{ j=Q*%*" ?>]^Q> (|�) (68–72 >$./`[), 
��� (105–107 << �*. Q*.), ��� (64–66 << �*. Q*),
�% !� <=]" $%Q*%[Z�!"` [Z$<Z!!%Q*�# > ?=-
�Z�!*Z[ �Zq!"` _�>? $%Q]Z$��!!{. �$!=' > $Z*�# 
Zq ���\ $%Q*%[Z�!% j=Q*Z�� ?%�Z[!{!% q Z!�"-
<" _�>?=<" $%Q]Z$��!!{ Q?%Q*��Z_=]"Q{ [Z$<Z!-
!%Q*Z [ $Z{]^!%Q*Z '=�$Z%��Q?Z�=*%�!%W Q"Q*�<", 
q%'��<=, q!"��!"# ��� ?%�Z[!{!% q '%!*�%]^-
!%z _�>?%z  *= �� (�<0,05), q!"��!Z Q���$!Z# 
=�*��Z=]^!"# *"Q' *= |� ?%�Z[!{!% q '%!*�%]^-
!%z _�>?%z  (�<0,05). �Z$ j=Q ?�%[�$�!!{ %�*%-
Q*=*"j!%W ?�%}" Q���$!Z ?%'=q!"'" |� > $Z*�# 
Zq ���\ }>]" $%Q*%[Z�!% !"�j"<" ?%�Z[!{!% 
q '%!*�%]^!%z _�>?%z *= �� (�<0,05), = Q�-
��$!Z q!=j�!!{ ��� — $%Q*%[Z�!% !"�j"<" 
?%�Z[!{!% q >QZ<= Z!�"<" _�>?=<" %}Q*���!!{ 
(�<0,05). �%�Z[!{]^!> `=�='*��"Q*"'> ?%'=q-
!"'Z[ $Z{]^!%Q*Z '=�$Z%��Q?Z�=*%�!%W Q"Q*�<" [ 
$Z*�# q �Zq!"<" *"?=<" Q"!'%?� *= '%!*�%]^!%z 
_�>?%z !=[�$�!% [ *=}]"�Z 2.

� J%�<>]=` �%q�=`>!'> $�{'"` Z!*�_�=]^!"` 
?%'=q!"'Z[ $Z{]^!%Q*Z ��� q=Q*%Q%[>z*^Q{ =!-

������� 1
�������������� ���� .�"� ����7���( � "���"#���(! 4����" �������

���"
-��: CSSS — Calgary Syncope Seizure Score; MCSSS - Modi� ed Calgary Syncope Seizure Score; �1 — 	
��
������E ������� �
�����
 � �
���-
���
� �
���
�E�
� �����; �2 — 	
��
������E ������� �
�����
 � �
������
� ����� �;; �3 — 	
��
������E ������� �
�����
 � �
������
� ����� 
;�Q�; �4 — 	
��
������E ������� �
�����
 � �
������
� ����� +;. � ��# ���	��# 	�� �
������� 	
# ���������# �'��
� ��
������
 �������� 
>����—�����, ���� �
������� «#�
��� / 	�q���», 	� ����
�
��
 �������� �2. * —W ��������q�
 	
��
���� ������� ��� ������� (p<0,05).


�������
[�"�� 5� (n=81) [�"�� �5@[ (n=25) [�"�� U� (n=19)

���"�+��� p ���"�+��� p ���"�+��� p

:��, ��� 14,06±0,24
�1=0,0342
�3=0,0582
�4=0,6926

14,88±0,44
�1=0,0564
�2=0,0582
�4=0,1207

13,68±0,64
�1=0,1050
�2=0,6926
�3=0,1207

{"��� / �������, n 46/35
�1=0,8538
�3=0,5225
�4=0,3536

16/9
�1=0,6595
�2=0,5225
�4=0,7593

13/6
�1=0,4638
�2=0,3536
�3=0,7593

:�� �� ����� ���/$ 
������, ��� 12,8±0,30 �3=0,3819

�4=0,1875 12,84±0,77 �2=0,3819
�4=0,1264 11,84±0,65 �2=0,1875

�3=0,1264

>�"������ ���	���
������ 	� #����, n 3,25±0,47 �3=0,008*

�4=0,2373 6,68±1,59 �2=0,0080*
�4=0,4003 5,37±1,67 �2=0,2373

�3=0,4003
|����"���� ������$ 
���	�� ���������, 
� 1,09±0,16 �3=0,5844

�4=0,0638 0,90±0,22 �2=0,5844
�4=0,3027 0,68±0,25 �2=0,0638

�3=0,3027
|����"���� ������$ 
���	�� ������, 
� 1,71±0,26 �3=0,5030

�4=0,6796 1,47±0,30 �2=0,5030
�4=0,9528 1,47±0,33 �2=0,6796

�3=0,9528
|����"���� ������$
���	�� ���������, 
� 102,80±23,03 �3=0,2958

�4=0,5299 159,00±78,40 �2=0,2958
�4=0,2757 148,20±52,53 �2=0,5299

�3=0,2757

CSSS, ��"� 1,68±0,22 �3=0,1585
�4=0,0018* 1,28±0,26 �2=0,1585

�4=0,0109* -0,50±0,65 �2=0,0018*
�3=0,0109*

MCSSS, ��"� -2,90±0,17 �3=0,0309*
�4=0,0173* -3,60±0,19 �2=0,0309*

�4=0,0002* -1,90±0,32 �2=0,0173*
�3=0,0002*
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*�%?%<�*�"j!Z ?%'=q!"'" (<=Q=, q�ZQ* $"*"!"). 
� []=Q!%<> $%Q]Z$��!!Z �Z ?=�=<�*�" [ $Z*�# 
_�>? Q?%Q*�����!!{ $%Q*%[Z�!% !� �Zq!"]"Q{, 
�% $=]% q<%_> ["']zj"*" W`!Z# [?]"[ != %*�"-
<=!Z ��q>]^*=*" %�Z!'" Z!*�_�=]^!"` ?%'=q!"'Z[ 
J>!'�Z%!>[=!!{ ���. �= ��q>]^*=*=<" Q*=*"-
Q*"j!%_% =!=]Zq> $%Q]Z$�>[=!"` ?%'=q!"'Z[, 
�% ["q!=j=z*^ Q*�>'*>�!%-J>!'�Z%!=]^!>
%�_=!Zq=�Zz ���, ["{[]�!% q!"��!Z �Z[!Z J>!'-
�Z%!>[=!!{ =$=?*=�Z#!"` <�`=!Zq<Z[ > $Z*�#
Zq Q"!'%?� �Zq!%_% ��!�q>. �='"# ["Q!%[%' 
}=q>�*^Q{ != Z$�!*"JZ'=�ZW $%Q*%[Z�!% [Z$<Z!-
!"` Q���$!^%_�>?%["` q!=j�!^ �{$> ?%'=q!"'Z[ 
J>!'�Z%!=]^!%_% Q*=!> ��� > $Z*�# _�>? $%-
Q]Z$��!!{ ?%�Z[!{!% q '%!*�%]^!%z _�>?%z.

� $Z*�# _�>? �� *= ���\ ["q!=j=]"Q{ }Z]^-
�"# ��� Z q}Z]^��!!{ %}’�<> Q���{ (��) 
(p<0,05). � Q>j=Q!Z# '=�$Z%]%_ZW ?%'=q!"' ��� 
["'%�"Q*%[>�*^Q{ {' _�<%$"!=<Zj!= q<Z!!=, �% 
["q!=j=� Q����[Z J>!'�ZW, *%<> *='Z ��q>]^*=-
*" ['=q>z*^ != !=?�>��!ZQ*^ !=Q%Q!%W J>!'�ZW 
Q���{ [ �"` _�>?=` $%Q]Z$��!!{. �= $=!"<" $%-

Q]Z$!"'Z[, [Z$ !=Q%Q!%W J>!'�ZW Q���{ q=]��"*^ 
=$�'[=*!"# �Z[�!^ ?��J>qZW *'=!"! Z '%<?�!Q=-
*%�!Z <�`=!Zq<" [3,20]. � _�>?Z $Z*�# Zq ���\ 
["{[]�!% ["�=��!� q!"��!!{ �J�'*"[!%Q*Z �%-
}%*" Q����[%_% <’{q=, != �% ['=q>z*^ $%Q*%[Z�-
!% !"q^'Z (p<0,05) ?%�Z[!{!% q '%!*�%]^!%z 
_�>?%z, Q���$!^%_�>?%[Z q!=j�!!{ ?%*>�!%Q*Z 
�%}%*" ]Z[%_% �]>!%j'= Q���{, ��� *= ��.
�Z$%<%, �% q!"��!!{ ��� `=�='*��"q>� q<�!-
��!!{ �!��_ZW $]{ q=}�q?�j�!!{ ]Z!Z#!%W �["$-
'%Q*Z '�%[%*%'>. ��=`%[>zj" *�, �% ��# '%�JZ-
�Z�!* � $%}>*'%< |� *= ���, *% #%_% q!"��!!{ 
[ $=!%<> ["?=$'> }Z]^�� q=]��=]% [Z$ q!=j�!!{ 
���, q!"��!Z q!=j�!!{ {'%_% ?�"q[%$"]" $% 
q<�!��!!{ �J�'*"[!%Q*Z '�%[%%}Z_> [8]. �!=-
j�!!{ ��� *='%� }>]% !"�j"< > _�>?Z $Z*�# Zq 
�� ?%�Z[!{!% q '%!*�%]^!%z _�>?%z (p<0,05). 
��Z< *%_%, > $Z*�# Zq ���\ ["{[]�!% *�!$�!�Zz 
$% �'%!%<Zq=�ZW _�<%$"!=<Zj!"` ��='�Z#, != �% 
['=q>� $%Q*%[Z�!% q!=j>�= �Zq!"�{ q!=j�!^ ��, 
q!"��!!{ �� *= ��� (p<0,05). �!=j�!!{ Z!-
*�_�=]^!"` ?%'=q!"'Z[ J>!'�Z%!=]^!%_% Q*=-

������� 2

���#�(��( ���������# �(�+����� �����������������' �����!� ���� .�"� ��������7���(

���"
-��: �% — q���
�� ���E��; ;$� — ����
��q��� ��������E��� ����; ?$� — 	����
��q��� ��������E��� ����, %$� — ���E�
�� ��������E��� ����; 
;�$� — ����	��� ��������E��� ����; �? — q���
�� 	�#����. �1 — 	
��
������E ������� �
�����
 � �
������
� �
���
�E�
� �����; �2 — 	
��
��-
����E ������� �
�����
 � �
������
� ����� �;; �3 — 	
��
������E ������� �
�����
 � �
������
� ����� ;�Q�; �4 — 	
��
������E ������� �
�����
 
� �
������
� ����� +;. � ��# ���	��# 	�� �
������� 	
# ���������# �'��
� ��
����
���� �������� >����—�����. * — ��������q�
 	
-
��
���� ������� ��� ������� (p<0,05).


�������
U������+-

�� .�"�� 
(n=41)

[�"�� 5� (n=81) [�"�� �5@[ (n=25) [�"�� U� (n=19)

���"�+��� p ���"�+��� p ���"�+��� p

}� � �"#���� 
"�#���, ��./
� 72,20±0,86 71,68±0,97

�1=0,3843
�3=0,2412
�4=0,3251

68,56±1,68
�1=0,1405
�2=0,2412
�4=0,8963

68,32±2,60
�1=0,2181
�2=0,3251
�3=0,8963

&A| � �"#���� 
"�#���, �� ��. ��. 106,30±0,96 105,60±1,26

�1=0,9094
�3=0,3799
�4=0,5920

104±2,18
�1=0,1797
�2=0,3799
�4=0,2706

106,60±2,48
�1=0,7326
�2=0,5920
�3=0,2706

�A| � �"#���� 
"�#���, �� ��. ��. 65,85±0,94 65,31±0,99

�1=0,7307
�3=0,6050
�4=0,7921

64,40±1,42
�1=0,3548
�2=0,6050
�4=0,5223

66,05±1,69
�1=0,9873
�2=0,7921
�3=0,5223

}� � �"#���� 
������, ��./
� 83,44±1,31 82,04±1,16

�1=0,4545
�3=0,0287*
�4=0,4039

76,44±2,06
�1=0,0047*
�2=0,0287*
�4=0,5858

78,95±3,25
�1=0,1232
�2=0,4039
�3=0,5858

&A| � �"#���� 
������, �� ��. ��. 113,50±1,01 112,30±1,49

�1=0,7206
�3=0,0164*
�4=0,6320

105,80±2,18
�1=0,0013*
�2=0,0164*
�4=0,0142*

114,50±2,57
�1=0,9430
�2=0,6320
�3=0,0142*

�A| � �"#���� 
������, �� ��. ��. 68,29±1,04 67,85±1,06

�1=0,7450
�3=0,1629
�4=0,7989

64,72±1,45
�1=0,0504
�2=0,1629
�4=0,1694

68,42±1,91
�1=0,8988
�2=0,7989
�3=0,1694

�A|, �� ��. ��. 46,46±1,77 43,9±0,83
�1=0,3186

�3=0,0309*
�4=0,8986

40,12±1,44
�1=0,0051*
�2=0,0309*
�4=0,0580

45,89±2,45
�1=0,4456
�2=0,8986
�3=0,0580

&�A|, �� ��. ��. 82,57±1,03 81,59±1,17
�1=0,6904
�3=0,0717
�4=0,4848

77,91±1,62
�1=0,0098*
�2=0,0717

�4=0,0137*
83,64±1,82

�1=0,7029
�2=0,4848
�3=0,0137*

}�, n/
� 19,76±0,54 18,84±0,18
�1=0,0819
�3=0,2675
�4=0,2552

18,40±0,28
�1=0,0161*
�2=0,2675
�4=0,9433

18,32±0,28
�1=0,0164*
�2=0,2552
�3=0,9433
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!> ���, q= {'"<" $%Q]Z$�>[=]" =$=?*=�Z#!Z 
<�`=!Zq<" [ $Z*�# q �Zq!"<" *"?=<" Q"!'%?� 
?%�Z[!{!% q '%!*�%]^!%z _�>?%z, !=[�$�!% [ 
*=}]"�Z 3.

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

��, ���QQQ *= �� (�<0,05)), ?�%{[=<" Q"!'%?�, 
["q!=j�!"<" q= 'Z]^'ZQ*z }=]Z[ q= <%$"JZ'%[=-
!%z �'=]%z Q"<?*%<Z[ Q"!'%?� �=]_=�Z (���, 
���, W]�, ��, ���, �� (�<0,05)) *= ��� (���, 
W]�, ��, ��, ���, �� (�<0,05)). �Q*=!%[]�!% 
$%Q*%[Z�!"# !�_=*"[!"# '%��]{�Z#!"# q[’{-
q%' ?%<Z�!%W Q"]" <Z� Q*=**z $Z*�# Zq Q"!'%?� 
!= q!=j�!!{< ��� (�<0,05) *= ?%q"*"[!"# —
<Z� Q*=**z *= q!=j�!!{<" Q"Q*%]Zj!%_% ?%'=q-
!"'= Z ���QQQ (�<0,05). �"{[]�!% $%Q*%[Z�-
!> q=]��!ZQ*^ <Z� [Z'%< != <%<�!* ?���%_%
Q"!'%?� [ $Z*�# *= ��� Z �� (�<0,05), 'Z]^'ZQ*z 
�?Zq%$Z[ Q"!'%?� q= �"**{ *= ?%'=q!"'=<" ���, 

������� 3

���#�(��( ����.���+��� ���������# &"��$�����+��.� ����"

���$�#�-�"����' �����!� �-���7���� ����

���"
-��: 	�� �
������� 	
# ���������# �'��
� ��
������
 �������� >����–�����; * — ��������q�
 	
��
���� ������� �
�����
 � �
���
�E-
�
� ����
�  (p<0,05).


������� U������+�� 
.�"�� (n=41)

[�"�� 5� (n=81) [�"�� �5@[ (n=25) [�"�� U� (n=19)

M±m p M±m p M±m p

&���"����� �’!� 
����, �" 63,24±1,65 68,61±1,26* 0,0061* 69,75±1,93* 0,0156* 68,82±4,69 0,0587

{��"����� �’!� 
������, "/
� 5,28±0,16 5,58±0,10 0,1390 5,30±0,18 0,7712 5,43±0,37 0,4086

>�����!�� ��-
�������� ������� 
�����$�, �..

3892,00±168,00 3609,00±87,80 0,2406 3083,00±157,50* 0,0004* 3644,00±242,90 0,4597

���#����� ���� 
"��$ /"����� 
�����, ��

1,10±0,02 1,08±0,03 0,4039 0,93±0,05* 0,0004* 1,06±0,06 0,3128

��'!� �����, ��3 686,42±10,72 715,38±7,72* 0,0379* 721,40±12,94* 0,0411* 727,19±29,18 0,1767

������ _���-
���, �.. 94,80±1,82 92,58±2,08 0,3829 81,36±3,42* 0,0005* 90,53±4,50 0,3165

&���"�����
���	���, % 47,80±1,01 48,57±2,19 0,3180 43,26±1,27* 0,0039* 43,07±2,15 0,0590

>�����!�� ����-
����"��$ ����� 
������� ���-
��$�,  �..

0,67±0,01 0,68±0,02 0,7748 0,60±0,02* 0,0036* 0,59±0,03* 0,0211*

>�����!�� ����-
����"��$ ����� 
���������������' 
�������,  �..

0,25±0,01 0,25±0,01 0,9140 0,28±0,01 0,2265 0,28±0,02 0,1008

>�����!��
{�"����������, �.. 4,29±0,08 4,37±0,06 0,5349 4,17±0,11 0,2342 4,32±0,17 0,9619

������ ��������"�-
��
 	���, ��"� 1,97±0,03 1,94±0,04 0,5085 1,77±0,06* 0,0009* 1,99±0,08 0,8988

&�������
������, "/
�/�2 3,71±0,09 3,57±0,06 0,2028 3,31±0,10* 0,0062* 3,41±0,18 0,1819

*������
������, �"/�2 44,36±0,72 43,63±0,47 0,5656 43,37±0,75 0,4672 42,91±1,37 0,5566

%�$�"���� ����-
�������� ���, 
���×�×��-0,5

1308,00±42,32 1212,00±26,55 0,0858 1205,00±37,98 0,1693 1568,00±342,30 0,2333

������ ����-
�������� ���, 
���×�×��-0,5

1853,00±63,25 1890,00±42,23 0,5474 1923,00±55,99 0,2725 2166,00±244,50 0,3403
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������� 4
U����($���� !����$( �(��� ����.���+��� ���������# &"��$�����+��.� ����"
���$�#�-�"����' �����!� �� �����/��� ���������# " ���� �� ������� (n=125)

������� 5
U����($���� !����$( �(��� ����.���+��� ���������# &"��$�����+��.� ����"
���$�#�-�"����' �����!� �� ����!����# �U[ " ��$�%���# �� ������� (n=125)

���"
-��: CSSS — Calgary Syncope Seizure Score; MCSSS — Modi� ed Calgary Syncope Seizure Score; �>� — ��	��� ���� ����. ?�� �
��������
�
 
������� ��
������
 �
�&���~��� ����

� �
������� ;�������; *— ��������q�
 	
��
���� �
������� (p<0,05).

���"
-��: 	�� �
��������
�
 ������� ��
������
 �
�&���~��� ����

� �
������� ;�������; * - ��������q�
 	
��
���� �
������� (p<0,05).
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 �
��

#�

U�
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�$
�%

��
 �

��
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� �

��
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-
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�#
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��

"7
��

��
+ 

��
-�

-
��

 �
�#

�.
� 

�
�"

��
/-

��
 �

��
$(

@
-’

%!
 �

��
$(

Q�


��
�

0
�-

��
��

��

�
��

��
��

/�
��

 �
�-

��
��

��

U�
�&

�$
�%

��
 

&
"�

�$
��

��
�+

��
.�

 
��

��
" 

��
��

�!
� 

��
�#

��
-�

."

Q�


��
� 

&
"�

�$
��

-
��

�+
��

� 
�!

��

�
��

$�
#�

� 
��


��

�

:�� 0,54* -0,14 -0,20* 0,44* -0,22* -0,16 -0,18* -0,11 -0,29*

&���� -0,39* -0,04 -0,01 -0,13 0,02 0,23* 0,25* 0,03 0,03

:�� �� ����� ���/$ ������ 0,36* -0,08 -0,15 0,27* -0,16 -0,11 -0,11 -0,10 -0,16
>�"������ ���	��� ������ 	� #���� 0,23* -0,15 -0,16 0,20* -0,18* 0,04 -0,02 -0,12 -0,18*
|����"���� ������$
���	�� ��������� 0,051 -0,07 -0,08 -0,00 -0,11 -0,04 -0,04 -0,05 -0,10

|����"���� ������$
���	�� ������ 0,05 -0,04 -0,07 0,08 -0,08 0,01 -0,01 -0,05 -0,07

|����"���� ������$
���	�� ��������� -0,08 -0,00 -0,00 -0,08 -0,00 0,06 0,09 -0,02 0,03

CSSS 0,15 0,01 0,03 0,13 0,02 -0,03 -0,03 0,02 -0,02
MCSSS -0,18* 0,24* 0,22* -0,10 0,23* 0,16 0,17 0,19* 0,25*
�<| 0,34* 0,17 0,21* 0,94* 0,18* 0,06 0,07 0,46* -0,32*
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��
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&
"�
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�
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�
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$�
#�

�
��


��

�
0��!

&�������/���������� -0,04 -0,19* -0,16 -0,13 -0,16 -0,20* -0,22* -0,08 -0,10
_�$�"�����/ ���������� 0,08 -0,12 -0,09 0,02 -0,09 -0,41* -0,41* -0,07 -0,15
�"�������� ���� �����, ° 0,13 -0,03 -0,02 0,11 -0,03 -0,18 -0,17 0,06 -0,10

N��#�����+ �����#���#
R-R, � 0,39* -0,22* -0,34* 0,10 -0,36* -0,89* -0,90* -0,28* -0,26*
P-Q, � -0,02 -0,09 0,01 0,13 -0,01 0,03 0,27* 0,11 -0,22*
Q-T, � 0,31* -0,20* -0,25* 0,21* -0,26* -0,15 -0,25* -0,16 -0,23*
T-P, � 0,32* -0,13 -0,21* 0,11 -0,22* -0,78* -0,78* -0,13 -0,19*
S-T, � -0,03 -0,10 -0,17 -0,05 -0,17 -0,11 -0,08 -0,12 -0,13
QRS, � 0,02 -0,10 -0,02 0,07 -0,02 0,18 0,13 0,02 -0,07

5��+��7 �"-$�#
P, �: -0,14 0,12 0,14 -0,19* 0,14 0,07 0,15 0,08 0,13
Q, �: -0,05 0,01 0,05 0,07 0,06 0,02 -0,03 0,09 -0,03
R, �: -0,01 0,03 0,07 -0,05 0,07 0,10 0,04 0,04 0,10
S, �: 0,13 -0,14 -0,13 -0,01 -0,13 -0,00 0,00 -0,16 -0,07
T, �: 0,30* -0,02 -0,08 0,06 -0,09 -0,16 -0,17 -0,10 -0,01
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������� 6
U����($���� !����$( �(��� ����.���+��� ���������# &"��$�����+��.� ����"

���$�#�-�"����' �����!� �� ����!����# ��������.��&�' # ��$�%���# �� ������� (n=125)

���"
-��: +?|!� — ������� 	����
��q��� �
���� ��
�
 ����
q��; +;|!� — ������� ����
��q��� �
���� ��
�
 ����
q��; �>�% — �
��-
�� �������
q�

� �����
�
	��; �@;!� — �
���� ��	�E
� ������ ��
�
 ����
q��; +?Q!� — ������� 	����
��q��� 
'’~� ��
�
 ����
q��;
+;Q!� — ������� ����
��q��� 
'’~� ��
�
 ����
q��; �Q — �	����� 
'’~�; "� — &������ ���	�; ��;!� — �	�
��� �
���� ����
� ��
�
 
����
q��; >>!� — ���� ��
���	� ��
�
 ����
q��; �>>!� — ��	��� ���� ��
���	� ��
�
 ����
q��. ?�� �
��������
�
 ������� ��
������
 
�
�&���~��� ����

� �
������� ;�������; * — ��������q�
 	
��
���� �
������� (p<0,05).

��, �� Z �� (�<0,05). �%�JZ�Z�!*" '%��]{�ZW $%-
Q]Z$�>[=!"` ?%'=q!"'Z[ !=[�$�!% [ *=}]"�Z 4. 

�Z$ j=Q qZQ*=[]�!!{ Z!*�_�=]^!"` ?%'=q!"'Z[ 
=$=?*=�Z#!"` <�`=!Zq<Z[ q $=!"<" Z!Q*�><�!-
*=]^!"` %}Q*���!^ *='%� ["{[]�!% �{$ q=-
]��!%Q*�#. ��q>]^*=*" '%��]{�Z#!%_% =!=]Zq> 
?%'=q=]" !={[!ZQ*^ '%��]{�Z#!"` q[’{q'Z[ <Z� 
}Z]^�ZQ*z Z!*�_�=]^!"` ?%'=q!"'Z[ (78%) Z *�"-
[=]ZQ*z Z!*��[=]> Q-T != ��\, q%'��<=:

?%q"*"[!%_% '%��]{�Z#!%_% q[’{q'> ?%<Z�!%W 
Q"]" Zq ��� (r=+0,31, �<0,05) *= %}’�<%< Q���{ 
(r=+0,21, �<0,05);

q[%�%*!%_% '%��]{�Z#!%_% q[’{q'> ?%<Z�-
!%W Q"]" q �� (r=-0,26, �<0,05), W]�
(r=-0,25, �<0,05), ���QQQ (r=-0,25, �<0,05),
�� (r=-0,23, �<0,05)  *= ��� (r=-0,20, �<0,05).

�=�='*�� '%��]{�Z# ?%'=q!"'Z[ =$=?*=�Z#-
!"` <�`=!Zq<Z[ q Z!�"<" ��\-?=�=<�*�=<" !=-
[�$�!% [ *=}]"�Z 5.

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

�> 'Z]^'ZQ*^ $%Q*%[Z�!"` '%��]{�Z# qZ Q*�>'*>�-
!"<" *= %}’�<!"<" ?=�=<�*�=<" Q���{, =%�*", 
]�_�!�[%W =�*��ZW ["{[]�!% $]{ ��� (�<0,05), 
�� *= �� (*=}]. 6). �= $=!"<" !=>'%["` $%-
Q]Z$��!^, �?Zq%$" Q"!'%?� j=Q*% ["!"'=z*^ != 
*]Z q!"��!!{ �� ]Z[%_% �]>!%j'= {' ?�%{[> 
Q"Q*%]Zj!%W $"QJ>!'�ZW [7,10]. �$!=' > []=Q!%-
<> $%Q]Z$��!!Z q!=j�!!{ �^%_% ?%'=q!"'= !� 
<=]% $%Q*%[Z�!%_% '%��]{�Z#!%_% q[’{q'> q �%$-
!"< Z!*�_�=]^!"< ?%'=q!"'%< =$=?*=�Z#!"` <�-
`=!Zq<Z[.

��=`%[>zj" *�, �% �`%'=�$Z%_�=JZ{ !� [`%-
$"*^ $% ?���]Z'> %}%[’{q'%["` > $Z=_!%Q*"�Z 
Q"!'%?=]^!"` Q*=!Z[, = ��'%<�!$>�*^Q{ q= !={[-
!%Q*Z (=}% ?Z$%q�") Q*�>'*>�!"` q<Z! Q���{ [2], 
$�{'Z $%Q]Z$��!!{ $%[%${*^ !"q^'> q=_=]^!> 
$Z=_!%Q*"j!> �J�'*"[!ZQ*^ �^%_% %}Q*���!!{ [ 
?=�Z�!*Z[ Zq Q"!'%?� }�q Q*�>'*>�!"` q=`[%�z-
[=!^ Q���{ [ =!=<!�qZ [4], �%q�=`>!'%[Z ?%'=q-
!"'" =$=?*=�Z#!%-��q��[!"` <%�]"[%Q*�# ��� 
<%�>*^ }>*" ["'%�"Q*=!Z {' %�Z!'" Q*�>'*>�-
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Q*
�

�
��

$�
#�
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��

�

>�_?Y, c� 0,56* -0,18 -0,13 0,62* -0,18 -0,13 -0,16 0,04 -0,43*
>&_?Y, c� 0,44* -0,21 -0,14 0,50* -0,18 -0,16 -0,19 0,03 -0,42*
������ /"����, c� 0,55* -0,14 -0,121 0,53* -0,16 -0,10 -0,16 0,01 -0,37*
|<Y�, c� 0,55* 0,07 0,05 0,60* 0,02 -0,10 -0,19 0,16 -0,16
|%&?Y, c� 0,60* 0,10 0,07 0,59* 0,01 -0,04 -0,10 0,18 -0,24*
?��� ����������, c� 0,37* 0,13 0,13 0,42* 0,11 0,01 -0,03 0,18 -0,02
A���, c� 0,56* -0,00 -0,00 0,43* -0,04 -0,10 -0,19 0,05 -0,18
?�$����� �������, c� 0,63* -0,016 -0,01 0,58* -0,06 -0,01 -0,08 0,08 -0,25
>��?Y, �" 0,55* -0,181 -0,138 0,63* -0,17 -0,12 -0,16 0,05 -0,43*
>&�?Y, �" 0,44* -0,217 -0,14 0,50* -0,18 -0,16 -0,20 0,03 -0,42*
*�, �" 0,55* -0,15 -0,11 0,62* -0,16 -0,11 -0,15 0,05 -0,39*
[:, % 0,04 0,08 0,03 0,00 0,01 0,08 0,12 -0,03 0,08

:|&?Y, �.. 0,31* 0,25* 0,18 0,29* 0,16 -0,04 -0,07 0,21 0,05

<<?Y, $ 0,63* -0,02 0,00 0,65* -0,05 -0,08 -0,14 0,15 -0,35*

�<<?Y, $/�2,7 0,11 0,07 0,09 0,33* 0,06 0,01 0,00 0,22* -0,21
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!"` %Q%}]"[%Q*�# Q���{, #%_% !=Q%Q!%W J>!'�ZW 
*= ?%*>�!%Q*Z �%}%*" ]Z[%_% �]>!%j'= Q���{.

)�*�����
�"!'%?� {' ?�%{[ q!"��!!{ ����}�=]^!%W 

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

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

�������
����. �%Q]Z$��!!{ ?�%[�$�!% 
["']zj!% q Z!Z�Z=*"[" =[*%�Z[ *= !� JZ!=!Q>[=-
]%Q{ �%$!%z %�_=!Zq=�Z�z j" _�=!*%<.
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*��#���� ������
 ����"���� ����$����� ��#"��� �"� � �	����� �� ��$��������� 
�����' 
���� ���� ({{@). ������� "�/� 
��� �$���� ������������� ��"��#���� �/������� {{@ � ����� 	 �����"���� ����������� ������� (��A). |�� ��#"��� 
! ����� ���$������ ���#���� ���� 	� ���$� ����"���
 ����������.
Y��� — ��	������ ������ �� ������ ��	��� �	����� ����������
 ����"����
 ���#��� /"�
� �������� ����� �"���"� �/��#��-
�� ����-1 (kidney injury molecule-1 — KIM-1) � ���� �����, 
���
 �� ��A, 	�"�#� ��� ��"������ �"�����$ ������$� 	�
��������, 
	���������� ������'���
 ����	���"���
 ���������� (@�%�).
Y�������� �� !����. �����#�� 80 ����� 	 ��A. �"� ����������� ������� >�<-1 � 	��	��
 ���� 	������� �������	��� ���-
����������� ���"�	.
0��"�+����. ���	��� ����$ ������� >�<-1 � ����#���
 ����� ��������� 0,997±0,1662 (0,98; 0,90�1,12) �$/�". :���� �����-
����� ��A ��"���"� �� ������ ����$ >�<-1: ����� ����� 	 ����� ���������� 	�
�������� � 20% ���������� ������ ������ >�<-1. 
*��#���� >6 ��$"��� ���#� � 3 ��	� 	��"�/���" ������ ��������$ ����� >�<-1 � ���� (OR=5,00; 95% CI: 1,65�15,15; p<0,006). 
:���"�� ���� ������ ��	��� ����������
 ����"����
 ���#��� ���� � ����� 	 ��A: ����� ���������� ��A (OR=7,25; 95% CI: 1,22�
43,22; p<0,04); ������ >6 ��$"��� (OR=5,00; 95% CI: 1,65�15,15; p<0,006); ������ ������
 ��$"��� ��� (OR=4,85; 95% CI: 1,39�16,87; 
p<0,02); ������ �������-	��’������
 ��$"��� (OR=3,78; 95% CI: 1,21�11,83; p<0,03); ������ ��"�/��
 ��$"��� (OR=10,41; 95% 
CI: 1,02�106,7; p<0,05). @� ������ ����$ ��������� >�<-1 ��$����� ��"���" �����"� 	���������� @�%� (�=0,60, p<0,004). 
���������� ������ >�<-1 � ���� ���������� 	 �������"��� $�������	�!� (OR=12,43; 95% CI: 2,26�68,27; p<0,003) � 	��#��� �	��-

����� /�������� �"�����' ��"������' (�Y>[) 	� ����"� Hoek (OR=15,58; 95% CI: 4,02�60,36; p<0,001).
5����#��. &��������� ���#���� ������
 ����"����, ������"��� /"�
� ��"��#���� ��������� >�<-1 � ����, �	�!�	�’�	� 
	� 	��#��� �Y>[ 	� ����"� Hoek ����� �������� ���������� ��������� {{@ � ����� 	 ��A �� ���"��� ����"���$ ���#����. 
��"��#���� ����� >�<-1 � ���� ��! �
���� � �"��� ����#���� 
���
 �� ��A ����� �"� �����' ���$������ �����$ ���#����.
��"��#���� ������ �������� � ��������� ;�"�������' ���"�����'. ����" ��"��#���� �
��"�� ?��"���� ������� �����-
�� 	�	�����' � ���� �������. @� ��������� ��"��#��� ������ ��������� 	$�� ������� �����.
A���� 	���"���� �� ����������� ���"���� ���������.
U�8/�#� ���#�: �����"���� ����������� ������, ����"����� �������� >�<-1, ����.

Significance of determination of kidney of tubular biomarker KIM-1
in children with juvenile idiopathic arthritis
T.P. Bor�sova, S.V. Samsonenko
Dnipro State Medical University, Ukraine

Renal tubular lesions play an important role in the development and progression of chronic kidney disease (CKD). There has been only one co-
hort retrospective study of the prevalence of C>D in children with juvenile idiopathic arthritis (JIA). Therefore, early diagnosis of kidney damage 
using renal biomarkers is important.
Purpose — to determine the frequency and risk factors for the development of structural tubular lesions by studying the level of kidney injury 
molecule-1 (KIM-1) in the urine of children with JIA, depending on the characteristics of the clinical course of the disease, use of nonsteroidal 
anti-inflammatory drugs (NSAIDs).
Materials and methods. 80 children from JIA were examined. To measure the marker KIM-1 in urine samples, an enzyme-linked immuno-
sorbent assay was used.
Results. The indicator of the urinary marker KIM-1 in the examined children was 0.997±0.1662 (0.98; 0.90�1.12) ng/ml. High activity 
of JIA affects the level of urinary KIM-1 — among children with high activity of the disease, 20% had a high level of KIM-1. Involvement 
of >6 joints almost 3-fold increased the in CIdence of elevated urinary KIM-1 levels (OR=5.00; 95% CI: 1.65�15.15; p<0.006). Risk factors 
for structural tubular kidney lesions in children with JIA were identified: high JIA activity (OR=7.25; 95% CI: 1.22�43.22; p<0.04), arthritis 
>6 joints (OR=5.00; 95% CI: 1.65�15.15; p<0.006), arthritis of the small joints of the hands (OR=4.85; 95% CI: 1.39�16.87; p<0.02), arthritis of 
the wrist joints (OR=3.78; 95% CI: 1.21�11.83; p<0.03), arthritis of the hip joints (OR=10.41; 95% CI: 1.02�106.7; p<0.05). The level of urinary 
biomarker KIM-1 was negatively affected by long-term use of NSAIDs (�=0.60, p<0.004). An increased level of KIM-1 in urine is associated 
with hypertension (OR=12.43; 95% CI: 2.26�68.27; p<0.003) and reduced Estimated Glomerular Filtration Rate (eGFR) according to the Hoek 
formula (OR=15.58; 95% CI: 4.02�60.36; p<0.001), which suggests the presence of CKD in children with JIA as a result of tubular lesions.
Conclusions. Structural damage of the renal tubules, which was established by studying the biomarker KIM-1 in the urine and the relationship 
with reduced eGFR according to the Hoek formula, suggests the presence of CKD in children with JIA as a result of tubular lesions. Urine KIM-1 
testing should be included in the JIA screening plan for early diagnosis of renal disease.
The study was carried out in accordance with the principles of the Helsinki Declaration. The study protocol was approved by the Local Ethics 
Committee of the institution specified in the work. Informed consent was obtained from the parents of the children for the research.
The authors declare no conflicts of interest.
Key words: juvenile idiopathic arthritis, tubular biomarker KIM-1, children.
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)*���

��=��!!{ !"�'%["` '=!=]^�Z[ [Z$Z-
_�=z*^ [=�]"[> �%]^ > �%q["*'> *= 
?�%_��Q>[=!!Z `�%!Zj!%W `[%�%}" 

!"�%' (��	) [14]. 	�q=]��!% [Z$ %Q!%[!%_% 
q=`[%�z[=!!{ *= !={[!%Q*Z ?�%[%'=�Z#!"` 
J='*%�Z[ ?=*%_�!!Z <�`=!Zq<", �% ["']"'=-
z*^ ?�%_��Q>zj� ?%�'%$��!!{ !"�%', q[%-
${*^Q{ $% *>}>]%Z!*��Q*"�Z=]^!"` q=`[%-
�z[=!^, {'Z `=�='*��"q>z*^Q{ =*�%JZ�z *= 
_Z?%'QZ�z '=!=]^�Z[, ?%�'%$��!!{< ?��"-
*>}>]{�!"` '=?Z]{�Z[ *= Z!*��Q*"�Z=]^!"< 
JZ}�%q%< [1].

��%_��Q>[=!!{ !"�'%["` q=`[%�z[=!^ 
<%�!= �J�'*"[!% q>?"!"*", {'�% ̀ [%�%}= =}% 
?%�'%$��!!{ !"�%' $Z=_!%Q*>z*^Q{ �=!Z��. 
�Q*=!!Z<" �%'=<" }Z%<=�'��" Q"�%[=*'" *= 
Q�jZ [[=�=z*^Q{ !=$Z#!"<" <�*%$=<" �=!!^%W 
$Z=_!%Q*"'" q=`[%�z[=!^ !"�%', ?%'=q=!%, �% 
�Z }Z%<=�'��" <=z*^ '�=�> ?�%_!%Q*"j!> �Z!-
!ZQ*^ ?%�Z[!{!% q Z!�"<" <�*%$=<" %}Q*���!-
!{ [3,5]. 	"�'%[Z *'=!"!" �'Q?��Q>z*^ �Zq!Z 
<%]�'>]" > [Z$?%[Z$^ != ?%�'%$��!!{ !"�%', 
%$!Z�z q *='"` � <%]�'>]= ?%�'%$��!!{ !"-
�%'-1 (kidney injury molecule-1 —�KIM-1) [2,13]. 

� — *�=!Q<�<}�=!!"# }Z]%' *"?> 1, Q?%j=*-
'> ["{[]�!"# {' ?���$}=j>[=!= =$_�q"[!= 
<%]�'>]= �?Z*�]Z=]^!"` ']Z*"!, �% <ZQ*"*^ 
!%["# $%<�! Z<>!%_]%}>]Z!>, {'"# [Z$Q>*!Z# 
> !%�<=]^!"` ><%[=`, =]� ?Z$["��!"# > ']Z*"-
!=` =?Z'=]^!%W <�<}�=!" ?�%'Q"<=]^!"` 
'=!=]^�Z[ ?ZQ]{ W` ?%�'%$��!!{ [15]. KIM-1 
> Q�jZ j>*]"[= $% �=!!^%W $Z=_!%Q*"'" _%Q*�%-
_% ?%�'%$��!!{ !"�%' Z ��	, = *='%� $% 
�J�'*"[!%W %�Z!'" ?�%_��Q>[=!!{ q=`[%�z-
[=!!{ [16]. �[=�=�*^Q{, �% }Z%<=�'�� KIM-1 
> Q�jZ <=� `%�%�> ']Z!Zj!> �Z!!ZQ*^ ?�" !�J-
�%*%'Q"j!%<> ?%�'%$��!!Z !"�%' [13].

�= $%?%<%_%z <�*=]%?�%*�W!=q �'*%$%<�! 
KIM-1 ?�%!"'=� [ ?%�%�!"!> !"�'%[%_% '=-
!=]^�{ *= ["$Z]{�*^Q{ Zq Q�j�z *= '�%[’z, $Zz-
j" {' Z!$"'=*%� ?%�'%$��!!{ !"�%'. ��Z< 
*%_%, J>!'�Z{ KIM-1 ?�" _%Q*�%<> ?%�'%-
$��!!Z !"�%' Z ��	 �Zq!=. 	= �=!!Z# Q*=$ZW 
>�=��!!{ !"�'%["` '=!=]^�Z[ ?Z$["��!= �'-
Q?��QZ{ KIM-1 Q?�"{� ']Z*"!!%<> J=_%�"*%-
q>, [Z$!%[]z� ?%�'%$��!Z '=!=]^�Z *= Z!_Z}>� 
q=?=]^!> !"�'%[> [Z$?%[Z$^. 	=[?='", Q*Z#'� 
?Z$["��!!{ �Z[!{ KIM-1 !� � q=`"Q!"< J='-
*%�%< ?�" ��	, �%, Q[%�z j��_%z, ?�"q[%-
$"*^ $% ["!"'!�!!{ # �%q["*'> !"�'%[%_% 
JZ}�%q> [8,16].

� $Z*�# q z[�!Z]^!"< Z$Z%?=*"j!"< =�*�"-
*%< (���) <%�!= %jZ'>[=*" >�=��!!{ !"�%', 
[�=`%[>zj" !={[!ZQ*^ `�%!Zj!%_% q=?=]^!%_% 
?�%��Q>, = *='%� *�"[=]� q=Q*%Q>[=!!{ !�J�%-
*%'Q"j!"` ?��?=�=*Z[, q%'��<= !�Q*��%W$!"` 
?�%*"q=?=]^!"` ?��?=�=*Z[ (	���). ��%[�-
$�!% ]"�� %$!� '%_%�*!� ��*�%Q?�'*"[!� $%-
Q]Z$��!!{ ?%�"��!%Q*Z ��	 > $Z*�# q ���. 
�Q*=!%[]�!%, �% 8% $Z*�# q= 65 <ZQ{�Z[ ?ZQ]{ 
?%j=*'> `[%�%}" <=z*^ =�*��Z=]^!> _Z?��-
*�!qZz (�\) =}% <Z!Z<=]^!> ?�%*�W!>�Zz [4]. 
� $%�%Q]"` ?=�Z�!*Z[ Zq ��[<=*%W$!"< =�*�"-
*%< >�=��!!{ !"�%' <=� Q>}']Z!Zj!"# ?���}Z_ 
[9]. �%<> [=�]"[%z � �=!!{ $Z=_!%Q*"'= >�=-
��!!{ !"�%' q= $%?%<%_%z ��!=]^!"` }Z%<=�-
'��Z[ > $Z*�# q ���. � $%Q*>?!Z# ]Z*��=*>�Z 
!� q!=#$�!% �%}Z* �%$% $%Q]Z$��!!{ KIM-1 
?�" ��� [ $Z*�#. �"q!=j�!!{ �Z[!{ KIM-1 
> Q�jZ $Z*�# q ��� � [=�]"["< *%<>, �% �� 
$=Q*^ q<%_> Q[%�j=Q!% $Z=_!%Q*>[=*" *>}>-
]{�!� Q*�>'*>�!� >�=��!!{, ?�%[�Q*" '%��'-
�Zz $%q ]Z'=�Q^'"` ��j%["! $]{ >!"'!�!!{ 
W` !�J�%*%'Q"j!"` �J�'*Z[.

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

4������"� �� 5����� ��*"��!���`
��%[�$�!% [Z$'�"*�, '%_%�*!�, ?�%Q?�'*"[-

!� $%Q]Z$��!!{ [ 2019–2020 ��. != }=qZ '=�$Z%-
��[<=*%]%_Zj!%_% [Z$$Z]�!!{ �� «�!Z?�%?�*-
�%[Q^'= %}]=Q!= $"*{j= ']Z!Zj!= ]Z'=�!{» 
���». �%Q]Z$��!!{ ["'%!=!% [Z$?%[Z$!% $% 
?�"!�"?Z[ \�]^QZ!Q^'%W $�']=�=�ZW. ��%*%'%] 
$%Q]Z$��!!{ >`[=]�!% %'=]^!"< �*"j!"< 
'%<Z*�*%<.

������ ���������: $Z*" qZ [Q*=!%[]�!"< 
$Z=_!%q%< ��� q= '�"*��Z{<" EULAR [12], 
Z!J%�<%[=!= q_%$= }=*^'Z[ != >j=Q*^ > $%Q]Z-
$��!!Z. ������ 
��������: [�%$��!Z [=$" 
�%q["*'> Q�j%[%W Q"Q*�<", !={[!ZQ*^ [ =!=<-
!�qZ =}% != <%<�!* $%Q]Z$��!!{ !=}>*"` q=-
`[%�z[=!^ Q�j%[%W Q"Q*�<".

�}Q*���!% 80 $Z*�# q ���. �Z' %}Q*��>-
[=!"  ̀ Q*=!%["[ 10,4±4,41 (10,6–15,0) �%'>. �Z[-
j=*'= — 46 (57,5%), `]%?j"'" — 34 (42,5%). ��-
}z* ��� [Z$<Zj�!% > [Z�Z 5,8±4,14 (4,9; 2,9) �%-
'>. �Z$q!=j�!% *='Z [=�Z=!*" ']Z!Zj!%_%
?���}Z_> ���: Q"Q*�<!"# =�*�"* — 9 (11,3%), 
?%]Z=�*�"* — 47 (58,8%), %]Z_%=�*�"* — 
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24 (30,0%) ["?=$'Z[. �'*"[!ZQ*^ `[%�%}"
[Q*=!%[]�!% q= �'=]%z Juvenile Arthritis
Disease Activity Score (JADAS-27) [11]. ��-
<ZQZz ��� $Z=_!%Q*%[=!% [ 60 $Z*�#, !"q^'> 
='*"[!ZQ*^ — > 14 $Z*�#, ["Q%'> ='*"[!ZQ*^ —
> 6 $Z*�#.

��%[�$�!% ��*�%Q?�'*"[!"# =!=]Zq <�-
$"j!%W $%'><�!*=�ZW q %�Z!'%z [Z'> $"*"!" 
[ $�}z*Z q=`[%�z[=!!{, *�"[=]%Q*Z ?���}Z_> 
*= ']Z!Zj!"` %Q%}]"[%Q*�# ���, ]Z'>[=!!{. 
	= <%<�!* $%Q]Z$��!!{ ["'%!=!% ']Z!Zj!� 
%}Q*���!!{, %�Z!'> Q*=!> q$%�%[’{ $Z*�# q_Z$-
!% qZ �'=]%z The Childhood Health Assessment 
Questionnaire (CHAQ) [10], q=_=]^!%']Z!Zj-
!"<" (=!=]Zq '�%[Z *= Q�jZ), }Z%`Z<Zj!"<" 
(Q"�%[=*'%["# '��=*"!Z! *= != #%_% %Q!%[Z 
�%q�=`>!'%[= �["$'ZQ*^ ']>}%j'%[%W JZ]^-
*�=�ZW (����) q= J%�<>]%z �[=��=, Q�j%-
["!= '�%[Z, �-��='*"[!"# }Z]%'), Z<>!%J��-
<�!*!"<" (=!*"!>']�=�!Z =!*"*Z]=, =!*"_�!, 
HLA B27) *= Z<>!%]%_Zj!"<" (��[<=*%W$!"# 
J='*%�) <�*%$=<". �!Q*�><�!*=]^!Z <�*%-
$" ?���$}=j=]" >]^*�=q[>'%[� $%Q]Z$��!!{ 
(���) Q>_]%}Z[ Z !"�%'. 	= <%<�!* %}Q*�-
��!!{ [QZ ?=�Z�!*" %*�"<>[=]" <�*%*��'Q=*, 
22 (27,5%) $"*"!" — 	���, 25 (31,3%) — Z<>-
!%}Z%]%_Zj!Z ?��?=�=*".

�Z[�!^ Q"�%[=*'%[%_% '��=*"!Z!> ["q!=-
j�!% $[ZjZ (?���"# Z *��*Z# <ZQ{�^ $%Q]Z$-
��!!{) '=]%�"<�*�"j!"< 'Z!�*"j!"< <�-
*%$%< �JJ�, '%!��!*�=�Zz Q"�%[=*'%[%_% 
�"Q*=*"!> � — %$!%�=q%[% != *��*^%<> <Z-
Q{�Z $%Q]Z$��!!{ q= $%?%<%_%z *[��$%J=q-
!%_% Z<>!%J��<�!*!%_% =!=]Zq> («
"Q*=*"! 
�-���-����»).

�]{ [Q*=!%[]�!!{ ���� q= �Z[!�< �"Q*=-
*"!> � Q"�%[=*'" '�%[Z ["'%�"Q*=!% J%�<>]> 
Hoek [6]:

���� <]/`[/1,73 <2 = 
= -4,32+80,35/(�"Q*=*"! C <_/])

��"*��Z�< q!"��!!{ ���� ?�"#!{*% q!=-
j�!!{ !"�j� 90 <]/`[/1,73 <2 [7].

�]{ ["<Z�z[=!!{ <=�'��= ���-1 > q�=q'=` 
Q�jZ q=Q*%Q%[=!% *[��$%J=q!"# Z<>!%J��-
<�!*!"# =!=]Zq.

�=Q*%Q%[=!% '%<?]�'Q Q*=*"Q*"j!"` <�-
*%$Z[ $%Q]Z$��!!{: $]{ !�q=]��!"` ["}Z-
�%' — '�"*��Z# �=!!=—�Z*!Z; $]{ %�Z!'" $"!=-
<Z'" — '�"*��Z# �='!�<=�=; $]{ *=}]"�^ Q?%-
]>j�!%Q*Z — �2-'�"*��Z# Z *%j!"# '�"*��Z# 
�Z���=; $]{ %�Z!'" Q*>?�!{ q=]��!%Q*Z <Z� 
q<Z!!"<" — '%��]{�Z{ �?Z�<�!=. �!=]Zq $=-
!"` ["'%!=!% q= $%?%<%_%z ?�%_�=<!%_% ?�%-
$>'*> «STATISTICA 6.1»® (StatSoft Inc., Q��Z#-
!"# ��GAR909E415822FA).

�7�"+���� ��*"��!���` �� @> �|3�������`
�= ��q>]^*=*=<" Q*=!$=�*!%_% !�J�%]%_Zj!%-

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

�Z[�!^ Q�j%[%_% <=�'��= ���-1 [ %}-
Q*���!"` $Z*�# $%�Z[!z[=[ 0,997±0,1662 
(0,98; 0,90–1,12) !_/<]. ���>j" $% >[=_" Q>?�-
��j]"[Z $=!Z �%$% !%�<=*"[!"` �Z[!Z[ ���-1 

�������

�������� ��/�#�.� !������ UQY-1 ����7�� #� ���-��#����� ����-�." 

8#����+��.� ���!���/��.� ������", ��������+��' .���������' 
�� ���7���( ������"���#�' �#������ ��"-�/��#�' &��+���$�' �� &��!"��8 Hoek

���"
-��: ��
������
 �2-�������� � �
q��� �������� "�����.

*�����
UQY-1 >1,12 �./!�
(#������ �#�����+) p<

��, n=60 ���, n=20

:���� ���������� ��A 2 (3,3%) 4 (20,0%) 0,04

*��#���� >6 ��$"��� �� ����� ����#���� 10 (16,7%) 10 (50,0%) 0,006

A����� ������
 ��$"��� ��� 6 (10,0%) 7 (35,0%) 0,02

A����� �������-	��’������
 ��$"��� 9 (15,0%) 8 (40,0%) 0,03

A����� ��"�/��
 ��$"��� 1 (1,7%) 3 (15,0%) 0,05

A������"��� $�������	�� 2 (3,3%) 6 (30,0%) 0,003

�Y>[ 	� ����"� Hoek ��#�� 	� ���� 16 (26,7%) 17 (85,0%) 0,001
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> Q�jZ $Z*�#, ["$Z]�!% _�>?> ?=�Z�!*Z[, {'Z 
<=]" �Z[�!^ ���-1, ["�"# q= [��`!Z# '[=�-
*"]^ (>1,12 !_/<]), *= ?�%[�$�!% ?%�Z[!{!!{ q 
_�>?%z ?=�Z�!*Z[, {'Z <=]" �Z[�!^ ���-1, !"�-
j"# q= �� q!=j�!!{. ��%=!=]Zq%[=!% �Z[�!^ 
Q�j%[%_% <=�'��= ���-1 q=]��!% [Z$ ?%'=q-
!"'Z[ %Q%}]"[%Q*�# ']Z!Zj!%_% ?���}Z_> ���, 
q%'��<=, $�}z* `[%�%}", *�"[=]ZQ*^ `[%�%}", 
*�"[=]ZQ*^ ='*"[!%W Q*=$ZW ���, *�"[=]ZQ*^ 
��<ZQZW, J%�<= ���, ='*"[!ZQ*^ q= �'=]%z 
JADAS-27, Q*=! q$%�%[’{ $Z*�# q_Z$!% qZ �'=]%z 
CHAQ, _�>?" *= 'Z]^'ZQ*^ >�=��!"` Q>_]%}Z[, 
'Z]^'ZQ*^ Q>_]%}Z[ Zq ?%�>��!!{< J>!'�ZW, =�-
*��Z=]^!"# *"Q', ���� q= J%�<>]%z �[=��= 
*= J%�<>]%z Hoek. � *=}]"�Z !=[�$�!% ]"�� 
J='*%�", q!=j>�� ?%[’{q=!Z q ["Q%'"< �Z[!�< 
���-1 > Q�jZ.

�= $=!"<" *=}]"�Z, ["Q%'= ='*"[!ZQ*^ ��� 
[?]"[=]= != �Z[�!^ Q�j%[%_% ���-1: Q���$ 
$Z*�# q ["Q%'%z ='*"[!ZQ*z q=`[%�z[=!!{ 
> 20% [Z$<Zj=[Q{ ["Q%'"# �Z[�!^ ���-1 ?�%*" 
3,3% $Z*�# q �Z[!�< ���-1 <1,12 !_/<]; p<0,04. 
	={[!ZQ*^ ["Q%'%W ='*"[!%Q*Z ��� ?Z$["�>-
[=]= j=Q*%*> ["Q%'%_% �Z[!{ ���-1 }Z]^�� 
!Z� > 6 �=qZ[ — OR=7,25; 95% CI: 1,22–43,22; 
p<0,04. �?%Q*��Z_=]=Q{ ["�=��!= ?�{<= '%-
��]{�Z{ <Z� *�"[=]ZQ*z ='*"[!%W Q*=$ZW ��� 
Z �Z[!�< ���-1 > Q�jZ (�=0,25, p<0,03).

��%[�$�!% =!=]Zq �Z[!{ ���-1 > Q�jZ 
q=]��!% [Z$ 'Z]^'%Q*Z *= ]%'=]Zq=�ZW >�=��!"` 
Q>_]%}Z[. 	� ["{[]�!% >�=��!!{ Q>_]%}Z[ != 
?��Z%$ %}Q*���!!{ [ 4 (5,0%) ?=�Z�!*Z[. �Z]^-
'ZQ*^ >�=��!"` Q>_]%}Z[ != <%<�!* %}Q*���!-
!{ Q*=!%["]= 3,8±2,99 (3; 2–5,75). �%q?%$Z] 
q= 'Z]^'ZQ*z >�=��!"` Q>_]%}Z[ *='"#: 
0–1 Q>_]%} — 16 (20,0%) ["?=$'Z[; 2–3 Q>_]%}" — 
25 (31,3%) ["?=$'Z[; 4–5 Q>_]%}Z[ — 19 (23,8%) 
["?=$'Z[; >6 Q>_]%}Z[ — 20 (25,0%) ["?=$'Z[. 
�Z]^'ZQ*^ q%! >�=��!!{ Q>_]%}Z[ != <%<�!* 
%}Q*���!!{ $%�Z[!z[=]= 1,8±1,04 (2; 1–2). 
%'=]Zq=�Z{ >�=��!"` Q>_]%}Z[ *='=: '%]Z!-
!Z — 56 (70,0%) %}Q*���!"` $Z*�#; _%<Z]'%-
[%Q*%?!Z — 31 (38,8%); ?�%<�!�[%-q=?’{Q*-
'%[Z — 17 (21,3%); $�Z}!Z Q>_]%}" �>' — 
13 (16,3%); $�Z}!Z Q>_]%}" Q*%?" — 13 (16,3%); 
]Z'*^%[Z — 5 (6,3%); '>]^�%[Z — 4 (5,0%); ?]�-
j%[Z — 2 (2,5%); Q>_]%}" �"#!%_% [Z$$Z]> 
`��}*= — 2 (2,5%) $"*"!". �%�Z[!{]^!= `=�='-
*��"Q*"'= ?=�Z�!*Z[ Zq �Z[!�< ���-1 >1,12 !_/<] 
> Q�jZ *= ?=�Z�!*Z[ Zq !"�j"< �Z[!�< ���-1 
?%'=q=]= ?�{<> q!=j>�> q=]��!ZQ*^ �^%_% 
?%'=q!"'= [Z$ 'Z]^'%Q*Z >�=��!"` Q>_]%}Z[ 
(*=}].). ��=��!!{ >6 Q>_]%}Z[ <=#�� [ 3 �=q" 

q}Z]^�>[=]% j=Q*%*> ?Z$["��!%_% �Z[!{ ���-
1 > Q�jZ (OR=5,00; 95% CI: 1,65–15,15; p<0,006). 

Z ��q>]^*=*" %?%Q���$'%[=!% ?Z$*[��$��!Z 
'%��]{�Z#!"< =!=]Zq%<. �%'=q!"' ���-1 
> Q�jZ ?�{<% q=]��=[ [Z$ j"Q]= q%! >�=-
��!!{ Q>_]%}Z[ (�=0,39, p<0,001), 'Z]^'%Q*Z 
>�=��!"` Q>_]%}Z[ (�=0,42, p<0,001) *= 
'Z]^'%Q*Z Q>_]%}Z[ Zq ?%�>��!!{< J>!'�ZW 
(�=0,30, p<0,008).

�Z[�!^ ���-1 > Q�jZ >1,12 !_/<] j=Q*Z�� ["-
{[]{[Q{ [ $Z*�# q =�*�"*%< $�Z}!"` Q>_]%}Z[ 
�>' — 35% (p<0,04), ?�%<�!�[%-q=?’{Q*'%["` 
Q>_]%}Z[ — 40% (p<0,03), '>]^�%["` Q>_]%-
}Z[ — 15% (p<0,05). �%[�$�!% !�_=*"[!"# 
[?]"[ =�*�"*> $�Z}!"` Q>_]%}Z[ �>' (OR=4,85; 
95% CI: 1,39–16,87; p<0,02), =�*�"*> ?�%<�-
!�[%-q=?’{Q*'%["` Q>_]%}Z[ (OR=3,78; 95% CI: 
1,21–11,83; p<0,03) *= =�*�"*> '>]^�%["` Q>-
_]%}Z[ (OR=10,41; 95% CI: 1,02–106,7; p<0,05) 
!= ?Z$["��!!{ �Z[!{ Q�j%[%_% <=�'��= ���-1.

�*��, [Q*=!%[]�!% ?�{<> q=]��!ZQ*^ ?Z$["-
��!%_% �Z[!{ ���-1 > Q�jZ [Z$ *='"` ']Z!Zj-
!"` %Q%}]"[%Q*�# ���, {' ["Q%'= ='*"[!ZQ*^ 
q=`[%�z[=!!{, >�=��!!{ >6 Q>_]%}Z[, !=-
{[!ZQ*^ =�*�"*> $�Z}!"` Q>_]%}Z[ �>', ?�%<�-
!�[%-q=?’{Q*'%["` Z '>]^�%["` Q>_]%}Z[. �='Z 
']Z!Zj!Z %Q%}]"[%Q*Z ��� <%�!= �%q_]{$=*" 
{' J='*%�" �"q"'> �%q["*'> Q*�>'*>�!"` *>-
}>]{�!"` >�=��!^ > $Z*�# q ���.

��Z< *%_%, [Q*=!%[]�!%, �% !={[!ZQ*^ 
�\ !�_=*"[!% [?]"[=� != �Z[�!^ ���-1 
(OR=12,43; 95% CI: 2,26–68,27; p<0,003). Z*�-
�=*>�!Z $=!Z Q[Z$j=*^, �% �Z[�!^ ���-1 > Q�jZ � 
}Z%<=�'��%< ��	, =Q%�Z#%[=!%W q _Z?��*%!Zj-
!%z `[%�%}%z [16].

�]Z$ q=q!=j"*", �% [=�Z=�ZW ���-1 !� Q?Z-
[?=$=]" q [=�Z=�Z{<" '��=*"!Z!> *= ����, 
%}j"Q]�!%W q= J%�<>]%z �[=��=. �%<> !=-
Q*>?!"# =!=]Zq Q*%Q>[=[Q{ =!=]Zq> ���� q= 
J%�<>]%z Hoek != %Q!%[Z $%Q]Z$��!!{ Q"�%-
[=*'%[%_% �"Q*=*"!> � Z �Z[!{ ���-1 > Q�jZ 
(*=}].). 	"�'%[= $"QJ>!'�Z{ q= ��q>]^*=*=<" 
���� != %Q!%[Z J%�<>]" Hoek [Q*=!%[]�-
!= [ 33 (41,3%) %}Q*���!"`. �]Z$ q=q!=j"*", 
�% ���� q= J%�<>]%z Hoek Q*=!%["]= <90 
<]/`[/1,73 <2 > 85% $Z*�# q ���-1 >1,12 !_/<] 
> Q�jZ, �% [ 3,2 �=q= j=Q*Z��, !Z� > $Z*�# q 
!"q^'"< �Z[!�< ���-1 > Q�jZ (p<0,001). �"-
{[]�!% ["Q%'"# Q*>?Z!^ �"q"'> ?Z$["��!-
!{ �Z[!{ Q�j%[%_% ���-1 > $Z*�# qZ q!"��!%z 
���� q= J%�<>]%z Hoek (OR=15,58; 95% CI: 
4,02–60,36; p<0,001). �Z$["��!!{ �Z[!{ ���-1 
=Q%�Zz[=]%Q{ qZ q}Z]^��!!{< '%!��!*�=�ZW 
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�"Q*=*Z!> C (�=0,49, p<0,001) *= q!"��!!{< 
���� (�=-0,49, p<0,001). �*�"<=!Z ��q>]^-
*=*" ?Z$*[��$�>z*^ �'Q?��"<�!*=]^!Z $=!Z 
�%$% �%]Z ���-1 > �%q["*'> ��	, q%'��<=, 
Q*Z#'� ?Z$["��!!{ �Z[!{ KIM-1 Q?�"{� ["-
!"'!�!!z *= �%q["*'> !"�'%[%_% JZ}�%q> [8].

	�Q*��%W$!Z ?�%*"q=?=]^!Z ?��?=�=*" 
?�"q!=j=z*^Q{ $Z*{< q ��� $]{ q<�!��!!{ 
}%]^%[%_% Q"!$�%<> Z q=?=]�!!{ [ Q>_]%}=`, 
?�" j%<> q=Q*%Q%[>z*^Q{ ?�%*{_%< *�"[=-
]%_% ?��Z%$> $% %*�"<=!!{ ']Z!Zj!%_% �J�'-
*>. 	= <%<�!* %}Q*���!!{ 22 (27,5%) $"*"!" 
q=Q*%Q%[>[=]" 	���. ����$!{ *�"[=]ZQ*^ 
q=Q*%Q>[=!!{ 	��� q= [�Q^ ?��Z%$ ��� Q*=-
!%["]= 4,59±4,914 (3; 2–6) �%'>. �Z$<Zj=]=Q{ 
*�!$�!�Z{ $% ?Z$["��!!{ �Z[!{ ���-1 > Q�jZ 
$Z*�#, {'Z %*�"<>[=]" 	��� != <%<�!* %}-
Q*���!!{ (1,042±0,1397 !_/<]), ?%�Z[!{!% q 
*='"< ?%'=q!"'%< $Z*�#, {'Z !� q=Q*%Q%[>[=-
]" 	��� (0,979±0,1731 !_/<], �>0,05). 
Z'=[Z 
��q>]^*=*" %*�"<=!Z ?Z$ j=Q ?�%[�$�!!{ '%-
��]{�Z#!%_% =!=]Zq>. �=', [Q*=!%[]�!%, �% 
%�Z!'" q= �'=]%z CHAQ Z �'=]%z }%]z q�%-
Q*=]" ?=�=]�]^!% q ?Z$["��!!{< ���-1 > Q�jZ 
([Z$?%[Z$!% �=0,34, p<0,003 Z �=0,25, p<0,03). 
��"[=]� q=Q*%Q%[>[=!!{ 	��� Q>**�[% ?%_Z�-
�>[=]% ?%'=q!"' ���-1 (�=0,60, p<0,004). �*-
�"<=!Z ��q>]^*=*" Q?Z[?=$=z*^ q ��q>]^*=*=<" 
M.F. Gicchino *= Q?Z[=[*., {'Z [Q*=!%["]", �% 
%Q!%[!"< J='*%�%< �"q"'> �%q["*'> >�=-
��!!{ !"�%' > $Z*�# q ��� � *�"[=]"# [?]"[ 
	��� Z <�*%*��'Q=*> ?�" ='*"[!"` J%�<=` 
q=`[%�z[=!!{ [4]. �QZ !=�Z ?=�Z�!*" *='%� %*-
�"<>[=]" <�*%*��'Q=*.

)�*�����

�*�>'*>�!� >�=��!!{ !"�'%["` '=!=]^�Z[, 
>Q*=!%[]�!� �]{`%< $%Q]Z$��!!{ }Z%<=�'��= 
���-1 > Q�jZ, [Z$<Zj�!% > 20% $Z*�# q ["Q%'%z 
='*"[!ZQ*z ���, > 50% ?=�Z�!*Z[ q >�=��!-
!{< >6 Q>_]%}Z[.

�"{[]�!% *='Z J='*%�" �"q"'> Q*�>'-
*>�!"` *>}>]{�!"` >�=��!^ !"�%' > $Z*�# q 
���: ["Q%'> ='*"[!ZQ*^ ��� (OR=7,25; 95% 
CI: 1,22–43,22; p<0,04); =�*�"* >6 Q>_]%}Z[ 
(OR=5,00; 95% CI: 1,65–15,15; p<0,006); =�-
*�"* $�Z}!"` Q>_]%}Z[ �>' (OR=4,85; 95% CI: 
1,39–16,87; p<0,02); =�*�"* ?�%<�!�[%-q=?’{Q*-
'%["` Q>_]%}Z[ (OR=3,78; 95% CI: 1,21–11,83; 
p<0,03); =�*�"* '>]^�%["` Q>_]%}Z[ (OR=10,41; 
95% CI: 1,02–106,7; p<0,05).

�Q*=!%[]�!%, �% != �Z[�!^ Q�j%[%_% 
}Z%<=�'��= ���-1 > $Z*�# q ��� !�_=*"[-
!% [?]"[=� *�"[=]� q=Q*%Q>[=!!{ 	��� 
(�=0,60, p<0,004).

�Z$["��!"# �Z[�!^ ���-1 > Q�jZ =Q%�Zz�*^-
Q{ q �\ (OR=12,43; 95% CI: 2,26–68,27; p<0,003) 
*= q!"��!%z ���� q= J%�<>]%z Hoek 
(OR=15,58; 95% CI: 4,02–60,36; p<0,001), �% $=� 
?Z$Q*=[> ?�"?>Q*"*" !={[!ZQ*^ ��	 > $Z*�# 
q ��� {' !=Q]Z$%' *>}>]{�!%_% >�=��!!{.

�%Q]Z$��!!{ �Z[!{ ���-1 > Q�jZ <=� [`%$"-
*" $% ?]=!> %}Q*���!!{ `[%�"` != ��� $Z*�# 
$]{ �=!!^%W $Z=_!%Q*"'" !"�'%[%_% >�=��!!{.

	
��� ���
����� �� 
���������� ���-
������ �������
.

�!���� �������
����. �%}%*= ["'%!=!= 
[]=Q!"< '%�*%<.
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:�"�� ��"���� �� �$���	� "����� ! ��$����������, 	���"���� 
�������� ������$�����, ���	���� �������!�, ��������, ��-
�����, ����	����"��� �� 	�$�"����	������� ��!�. |�� �������� ��"��� ��"���� �� ���� ������ ������� � ��� ���"����$ 
�� ������$ ���� ! �����"����.
Y��� — ������� ��"�� /���"��' 	����� ��"���� �� ���� ������ ������� � ��� ���"����$ �� ������$ ����.
Y�������� �� !����. :����� �����"$����� ������ 114 ��� ���"����$ �� ������$ ���� (��� 15 � 24 ����), ���
 ���"�� �� 
$����: � � $���� 	�"���� 26 ���, ��� ��$�"��� ��"��� ���������� ��$�����; � �� $���� — 22 ���, ��� ��$�"��� ��"��� �"������� 
��$����� (:����); � ��� $���� — 23 ���, ��� ��$�"��� ��"��� ������' �"� ��$������� ������ (IQOS); � �V $���� — 43 ��� ��	 
/���"��' 	����� ��"����. :�����"�� �/�������� 	�
������� ������ �������, ������ OHI-S, ������ _<A, ������ _:�.
0��"�+����. :���"��, � �/�������� 	�
������� ������ ������� � ��������� ������"� 72,36%. ������ OHI-S � ����#���
 
� $���� ��������� 1,77±0,02 ��"�, � ����#���
 �� $���� — 1,53±0,01 ��"�, � ����#���
 ��� $���� — 1,46±0,02 ��"�, � ����#���
 
�V $���� — 0,87±0,03 ��"�. ������ _<A � ��� � $���� ������� 38,6±3,26%, � ��� �� $���� — 33,7±2,52%, � ��� ��� $���� — 31,6±1,84%, 
� ��� �V $���� — 22,8±2,73%. ������ ���������� _:� � ��� � $���� ��������� 1,18±0,02 ��"�, � ��� �� $���� — 1,43±0,03 ��"�, 
� ��� ��� $���� — 1,39±0,02 ��"�, � ��� �V $���� — 1,27±0,01 ��"�.
5����#��. ��� ��� ��"��#���� ������"�� ��$������� ��"�� /���"��' 	����� ��"���� �� ���� ������ ������� ��� ���"����$ 
�� ������$ ����.
��"��#���� ������ �������� � ��������� ;�"�������' ���"�����'. ����" ��"��#���� �
��"�� ?��"���� ������� �����-
�� 	�	�����' � ���� �������. @� ��������� ��"��#��� ������ ��������� 	$�� �������, �����.
A��� 	���"�! �� ����������� ���"���� ���������.
U�8/�#� ���#�: ���"����, �����, �/�������� 	�
������� ������ �������, ������ $�$�!�� OHI-S, _<A, _:�, ��"����.

The condition of periodontal tissues in teenagers and young adults who smoke
I.S. Lisetska
Ivano-Frankivsk National Medical University, Ukraine

The effect of smoking on the human body is multifactorial, due to chemical carcinogens, ionizing radiation, thermal, toxic, irritating and general 
resorption action. Thus, the question of studying the effect of smoking on the condition of periodontal tissues in teenagers and young adults is 
relevant.
Purpose — to study the effect of harmful smoking habits on the condition of periodontal tissues in teenagers and young adults.
Materials and methods. The dental status of 114 adolescents and young people (from 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 of periodontal diseases, OHI-S index, PMA index, PBI index was established.
Results. It was found that the prevalence of periodontal disease averaged 72.36%. In the subjects of group I — the OHI-S index was equal 
to 1.77±0.02 points, in the subjects of group II — 1.53±0.01 points, in the subjects of group III — 1.46±0.02 points, in the subjects of group 
IV — 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%. The bleeding index of PBI in persons of group I was 1.18±0.02 points, 
in persons of group II — 1.43±0.03 points, in persons of group III — 1.39±0.02 points, in persons of group IV — 1.27±0.01 points.
Conclusions. The study found a negative effect of bad smoking habits on the condition of periodontal tissues in teenagers 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 author.
Key words: teenagers, young adults, prevalence of periodontal diseases, OHI-S hygiene index, PMA, PBI, smoking.

)*���

�"Q%'"# �Z[�!^ ?%�"��!%Q*Z *= Z!*�!-
Q"[!%Q*Z q=`[%�z[=!^ *'=!"! ?=�%-
$%!*> [ !=Q�]�!!{, !�q[=�=zj" != 

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

�%�"��!ZQ*^ _Z!_Z[Z*> Q���$ %QZ} <%]%$%_% [Z'> 
'%]"[=�*^Q{ [ �"�%'"` <��=` — [Z$ 60% $% 99%, 
�% Q[Z$j"*^ ?�% ["Q%'"# �Z[�!^ q=`[%�z[=!!{ 
Q���$ %QZ} �Z�W [Z'%[%W _�>?". �= �?Z$�<Z%]%_Zj-
!"<" $=!"<" �Q�Q[Z*!^%W %�_=!Zq=�ZW %`%�%!" 
q$%�%[’{ (����), > 80% $Z*�# [Z'%< 12 �%'Z[, 
> 87% ?Z$]Z*'Z[ [Z'%< 14–15 �%'Z[ *= > 90% %QZ} 
[Z'%< 20 �%'Z[ ["{[]�!Z q=`[%�z[=!!{ *'=!"! 
?=�%$%!*>. �%Q]Z$��!!{ ['=q>z*^, �% Q���$ 
>�=��!^ *'=!"! ?=�%$%!*> [ ?Z$]Z*'Z[ ?���[=-
�=� ̀ �%!Zj!"# '=*=�=]^!"# _Z!_Z[Z*, %$!=', {'�% 
!� ?�%[%${*^Q{ =$�'[=*!Z ]Z'>[=]^!%-?�%JZ]='-
*"j!Z q=`%$", 'Z]^'ZQ*^ $�Q*�>'*"[!"` q=`[%�z-
[=!^ Zq [Z'%< q�%Q*=�. �=�%$%!*"* q= �Zq!"<" 
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$����]=<" [ �Z# [Z'%[Z# '=*�_%�ZW $Z=_!%Q*>�*^-
Q{ [Z$ 3–5% $% 38% ["?=$'Z[. �Q*=!%[]�!%, 
�% ?���Z Q"<?*%<" q=`[%�z[=!^ *'=!"! ?=�%-
$%!*> q’{[]{z*^Q{ Q=<� [ ?Z$]Z*'%[%<> *= z!=-
�^'%<> [Z�Z [5–7,13,14].

�=`[%�z[=!!{ *'=!"! ?=�%$%!*> ["!"'=z*^ 
[!=Q]Z$%' $ZW �{$> J='*%�Z[: <ZQ��["` (Q*=!> 
_Z_Z�!" �%*%[%W ?%�%�!"!", q!=!^ *= !=["j%' 
_Z_Z�!" �%*%[%W ?%�%�!"!", J='*%�Z[ <ZQ��[%W 
��q"Q*�!*!%Q*Z �%*%[%W ?%�%�!"!", =!=*%<Zj-
!"` %Q%}]"[%Q*�# }>$%[" Q]"q%[%W �%*%[%W 
?%�%�!"!", Q'>j�?!%Q*Z q>}Z[) Z q=_=]^!"` 
(!={[!ZQ*^ Q>?>*!^%W Q%<=*"j!%W ?=*%]%_ZW, ?%-
_Z���!!{ �'%]%_ZW, !={[!ZQ*z �'Z$]"["` q["j%'). 
	= Q^%_%$!Z ?=]Z!!{ � $%[�$�!"< ?%�"��!"< 
<%$"JZ'%[=!"< J='*%�%< �"q"'> J%�<>[=!-
!{ Z ?�%_��Q>[=!!{ %Q!%[!"` Q*%<=*%]%_Zj!"` 
q=`[%�z[=!^ Q���$ �Zq!"` [Z'%["` _�>?, %Q%}-
]"[% Q���$ %QZ} ?Z$]Z*'%[%_% *= z!=�^'%_% [Z'> 
[2,5,8,12,17,19].

�$!Z�z q [=_%<"` ?�%}]�< _�%<=$Q^'%W %`%-
�%!" q$%�%[’{ ["q!=!= !=#?%�"��!Z�= > Q[Z*Z 
�'Z$]"[= q["j'= ?=]Z!!{, �% !=}>]= `=�='*��> 
�?Z$�<ZW [18]. �= $=!"<" �Z!ZQ*��Q*[= %`%�%-
!" q$%�%[’{ (���) �'�=W!", 19 <]! !=Q�]�!!{ 
?=]{*^ Q"_=��*", Zq '%�!"< �%'%< ��# ?%'=q-
!"' Q*�Z<'% q�%Q*=�, q= Q?%�"[=!!{< Q"_=��* 
�'�=W!= ?%QZ$=� 17-*� <ZQ�� > Q[Z*Z. �=_=]%<, 
?=]Z!!{ Q���$ !=Q�]�!!{ q= %Q*=!!Z 10 �%'Z[ 
q}Z]^�"]%Q{ [ 5 �=qZ[. �"']"'=� q=!�?%'%�!!{ 
*�, �% ?=]Z!!{ *z*z!> � $>�� ?%�"��!"< Q���$ 
?Z$]Z*'Z[ Z $Z*�#, {'Z [Q� }Z]^�� !=}>[=z*^ $=!%W 
q["j'", $% {'%W Q=<� [ �^%<> [Z�Z �["$'% ["-
!"'=� q["'=!!{: '%�!"# *��*Z# ?Z$]Z*%' [Z'%< 
12–14 �%'Z[ Z '%�!"# $�>_"# ?Z$]Z*%' [Z'%< [Z$ 
15 �%'Z[ ?=]"*^ Q"_=��*". �]"q^'% 80% ]z$�# 
?%j"!=z*^ ?=]"*" Q"_=��*" > [Z�Z $% 18 �%'Z[. 
	= Q^%_%$!Z Q"_=��*" �%q_]{$=z*^Q{ {' !=�'%-
*"j!Z ��j%["!", %Q'Z]^'" q '%�!%z ["?=]�!%z 
Q"_=��*%z ]z$"!= %*�"<>� ?�[!> $%q> !Z'%*"-
!>, {'= q j=Q%< ["']"'=� q=]��!ZQ*^ %�_=!Zq<> 
Z �%q["*%' !=�'%<=!ZW, �� !=#?%�"��!Z�"# ["$ 
?%}>*%[%W !=�'%<=!ZW, �% Q*=!%["*^ Q��#%q!> 
Q%�Z=]^!> *= <�$"j!> ?�%}]�<> [10,21]. � *%j-
'" q%�> <�$"�"!", !Z'%*"! — �� ?%[Z]^!% $Zz-
j= %*�>*=, �%Q]"!!%_% ?%`%$��!!{, �% �>#!>� 
[�Q^ %�_=!Zq<. �QZ J%�<" Q?%�"[=!!{ *z*z!>, 
= *='%� [?]"[ ?�%$>'*Z[ #%_% q_%�=!!{ != *"`, 
`*% !� ?=]"*^, (?=Q"[!� ?=]Z!!{) q!=j!% ?Z$["-
�>z*^ q=`[%�z[=!ZQ*^ Z ?���$j=Q!> Q<��*!ZQ*^, 
Q?�"j"!�!"` ?%!=$ 20 �Zq!"<" `[%�%}=<". 
�Q*=!%[]�!%, �% [?]"[ != %�_=!Zq< ]z$"!" 
*z*z!> *= *z*z!%[%_% $"<> � }=_=*%J='*%�-

!"< Z q><%[]�!"# `Z<Zj!"<" '=!���%_�!=<", 
Z%!Zq>zj%z �=$Z=�Z�z, *��<Zj!%z, *%'Q"j!%z, 
?%$�=q!z[=]^!%z *= q=_=]^!%��q%�}�Z#!%z 
$Z�z. �%$!%j=Q [Z$%<%, �% ?=]Z!!{ [ ?Z$]Z*'%-
[%<> *= z!=�^'%<> [Z�Z !�}�q?�j!Z�� �%$% Z!-
*�!Q"[!%Q*Z *= Q*>?�!{ �>#!Z[!"` !=Q]Z$'Z[ != 
%�_=!Zq< [1,9,11,15,16,18,20].

�%*%[= ?%�%�!"!= (��) � ?���"< }=�’��%< 
!= �]{`> *z*z!%[%_% $"<> q *%'Q"!=<" Z 
'=!���%_�!=<", {'Z [`%${*^ $% #%_% Q']=$>. 
��" �^%<> q<Z!" [ �%*%[Z# �Z$"!Z, Q]"q%[Z# %}%-
]%!�Z ��, *'=!"!=` ?=�%$%!*>, Q]"!!"` q=]%q=`, 
q>}=` <%�>*^ }>*" ?���"<" Q"<?*%<=<" $]{ 
$Z=_!%Q*"'" q=`[%�z[=!^, q><%[]�!"` *z*z!%-
?=]Z!!{<. �Z$%<%, �% ?=]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 [ ��. 
�Q*=!%[]�!% q[’{q%' <Z� *�"[=]ZQ*z *z*z!%-
?=]Z!!{ qZ q}Z]^��!!{< [*�=*" 'ZQ*'%[%W *'=-
!"!" (<=#�� [ 4 �=q"), }Z]^�%z [*�=*%z ?�"-
'�Z?]�!!{ ?=�%$%!*> (> 2,5–3,5 �=q=), }Z]^�%z 
����QZ�z {Q�! Z J%�<>[=!!{< ?=�%$%!*=]^-
!%W '"��!Z ?%�Z[!{!% q !�'>��{<", ?=�%$%!-
*=]^!"# Q*=*>Q !=[Z*^ ?�" ��*�]^!%<> $%_]{$Z 
q= �� _Z��"# ?%�Z[!{!% q *"<", > '%_% !�<=� 
�Z�W �'Z$]"[%W q["j'" [2,9,11,18].

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

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

4������"� �� 5����� ��*"��!���`
�]{ $%Q{_!�!!{ ?%Q*=[]�!%W <�*" ["[j�!% 

Q*%<=*%]%_Zj!"# Q*=*>Q 114 %QZ} ?Z$]Z*'%[%_% 
*= z!=�^'%_% [Z'> [Z$ 15 $% 24 �%'Z[, q%'��<=, 
50 %QZ} ?Z$]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 
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on Standard International Age Classi� cations), 
{'"` ?%$Z]�!% != _�>?": $% � _�>?" q=]>j�!% 
26 %QZ}, �% ��_>]{�!% ?=]{*^ *�=$"�Z#!Z Q"_=-
��*"; $% �� _�>?" — 22 %Q%}", �% ��_>]{�!% ?=-
]{*^ �]�'*�%!!Z Q"_=��*" (��#?"); $% ��� _�>-
?" — 23 %Q%}", �% ��_>]{�!% ?=]{*^ ?�"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, [Z$?%[Z$!% $% ��'%<�!$=�Z# ���� 
q= $%?%<%_%z Q>}’�'*"[!"` (Q'=�_", =!=<!�q 
�"**{, =!=<!�q `[%�%}") # %}’�'*"[!"` (%Q!%[-
!"`: %_]{$, ?=]^?=�Z{, q%!$>[=!!{, ?��'>QZ{; 
$%$=*'%["`: $Z=_!%Q*"'= Q*=!> 'ZQ*'%[%W *'=!"-
!" =]^[�%]{�!%_% ?=�%Q*'= != ?Z$Q*=[Z =!=]Zq> 
$=!"` %�*%?=!*%<%_�=<, Z!$�'Q!= %�Z!'= _Z_Z�!" 
�%*%[%W ?%�%�!"!", Q*=!> *'=!"! ?=�%$%!*>) 
<�*%$Z[ Z q=?%[!�!!{ <�$"j!%W $%'><�!*=�ZW. 
�*�"<=!Z $=!Z '%�!%_% %}Q*���!%_% [!�Q�!% $% 
=<}>]=*%�!%W '=�*" Q*%<=*%]%_Zj!%_% `[%�%_% 
Z �%q�%}]�!%W !=<" '=�*" %}Q*���!!{.

��Z!'> _Z_Z�!" �� ?�%[�$�!% q= $%?%<%_%z 
'%<?]�'Q!%_% Z!$�'Q> OHI-S (Oral Hygiene 
Index-Simli� ed, Green-Vermillion, 1964), {'"# 
$=� q<%_> ["{[]{*" !� *Z]^'" q>}!"# !=]Z*, =]� 
# q>}!"# '=<Z!^. �]{ [Q*=!%[]�!!{ $Z=_!%q> 
q=`[%�z[=!^ *'=!"! ?=�%$%!*> q=Q*%Q%[=!% 
Z!$�'Q ��� (?=?Z]{�!%-<=�_Z!=]^!%-=]^[�%-
]{�!"# Z!$�'Q, <%$"JZ'=�Z{ C. Parma, 1960), 
?=?Z]{�!"# Z!$�'Q '�%[%*%j"[%Q*Z ��� 
(Papillary Bleeding Index, q= Saxer, Muhle-
mann, 1975), {'"# � j>*]"["< Z �=!!Z< Z!$"-
'=*%�%< q=?=]�!!{ {Q�! [6,8].

�]{ 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» 
Z «Statistica 12.0», q%'��<=, ?�%_�=< %?"Q%[%W 
Q*=*"Q*"'", ?=�!%_% Z <!%�"!!%_% '%��]{�Z#-
!%-��_��QZ#!%_% =!=]Zq> *= _�=JZj!%_% q%}�=-
��!!{ [3,4].

�%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$"!" (1964–2013), !='=qZ[ ��� �'�=W!" [Z$ 
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$ j=Q '%<?]�'Q!%_% Q*%<=*%]%_Zj!%_% %}-

Q*���!!{ Q���$ >QZ` >j=Q!"'Z[ $%Q]Z$��!!{ 
$Z=_!%Q*%[=!% q=`[%�z[=!!{ *'=!"! ?=�%$%!*> 
[ 72,36% %}Q*���!"`, �%, q= '�"*��Z{<" ����, 
[Z$?%[Z$=� ["Q%'%<> �Z[!z ?%�"��!%Q*Z. 
�!*='*!"# ?=�%$%!* ["{[]�!% ]"�� > 27,64% %}-
Q*���!"`. ��"j%<> [ %}Q*���!"` � _�>?" �Z[�!^ 
?%�"��!%Q*Z q=`[%�z[=!^ *'=!"! ?=�%$%!*= 
}>[ [ 1,2 �=q= ["�"< (84,61%), !Z� [ %}Q*���-
!"` �� *= ��� _�>? ([Z$?%[Z$!% 72,73% Z 73,91%), 
*= [ 1,5 �=q= ["�"<, !Z� [ %}Q*���!"` �V _�>-
?" (58,14%).

�%$!%j=Q Q���$ %}Q*���!"` � _�>?" q$%-
�%["# ?=�%$%!* $Z=_!%Q*>[=[Q{ [ 15,38%, �% 
[ 2,7 �=q= <�!��, !Z� > _�>?Z %}Q*���!"` 
�V _�>?" (41,86%). �!=]%_Zj!= *�!$�!�Z{ Q?%-
Q*��Z_=]=Q{ > �� *= ��� _�>?=` — [Z$?%[Z$!% 
27,27% Z 26,09%, �% [ 1,6 �=q= <�!��, !Z� [ %QZ} 
}�q �'Z$]"[%W q["j'" ?=]Z!!{ (�"Q.).

�=?=]^!Z q=`[%�z[=!!{ ?=�%$%!*> Q?%Q*��Z-
_=]"Q{ [ 71 %}Q*���!%_%, ?�"j%<> ?%�"��!ZQ*^ 
Q���$ %}Q*���!"` � _�>?" }>]= ["�%z [ 1,2 �=q= 
?%�Z[!{!% q %}Q*���!"<"  �V _�>?" ([Z$?%[Z$!% 
69,23% Z 55,81%). �=?=]^!%-$"Q*�%JZj!Z q=`[%-
�z[=!!{ $Z=_!%Q*>[=]"Q{ [ 15,38% %}Q*���!"` 
� _�>?", �% }>]% [ 1,7 �=q= ["�"<, !Z� [ %}Q*�-
��!"` �� *= ��� _�>? ([Z$?%[Z$!% 9,09% Z 8,69%), 
*= [ 6,6 �=q= ["�"<, !Z� [ %}Q*���!"` �V _�>-
?" — [Z$?%[Z$!% 2,33% (*=}]. 1).
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�*�>'*>�= Z!$�'Q> _Z_Z�!" �� OHI-S [ %}Q*�-
��!"` ?%'=q=]=, �% !=#_Z��Z ?%'=q!"'" }>]" 
[ %QZ} ?Z$]Z*'%[%_% *= z!=�^'%_% [Z'>, �% ?=]{*^ 
*�=$"�Z#!Z Q"_=��*", *= ["_]{$=]= *=': [ %}Q*�-
��!"` � _�>?" [Z$<Zj=[Q{ !�q=$%[Z]^!"# Q*=! 
_Z_Z�!" ��, q= Z!$�'Q%< OHI-S [Z! $%�Z[!z[=[ 
1,77±0,02 }=]=. �*=! _Z_Z�!" �� [ %QZ} ?Z$]Z*'%-
[%_% *= z!=�^'%_% [Z'>, �% ?=]{*^ =]^*��!=*"[-
!Z ["$" Q"_=��*, [Z$?%[Z$=[ q=$%[Z]^!%<> �Z[!z, 
�% ?Z$*[��$�>[=[  Z!$�'Q OHI-S — 1,53±0,01 }=-
]= Z 1,46±0,02 }=]= [Z$?%[Z$!% [ %}Q*���!"` 
�� *= ��� _�>?. � %}Q*���!"` �V _�>?" Q*=! _Z_Z�!" 
�� }>[ *='%� q=$%[Z]^!"<, %$!=' ?%'=q!"' Z!-
$�'Q> ["{["[Q{ q!=j!% !"�j"< — 0,87±0,03 }=-
]= (*=}]. 2). �*��, != Q*=! _Z_Z�!" �%*%[%W ?%-
�%�!"!" [?]"[=� �'Z$]"[= q["j'= ?=]Z!!{, 
?�"j%<> _Z��"# ?%'=q!"' Q?%Q*��Z_=[Q{ [ %QZ}, 
�% ?=]{*^ *�=$"�Z#!Z Q"_=��*".

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

	=#["�Z ?%'=q!"'" [Z$<Zj=]"Q{ [ %}Q*���!"` 
� _�>?". 	=#!"�jZ ?%'=q!"'" Q?%Q*��Z_=]"Q{ [ 
%}Q*���!"` �V _�>?", �% }>]% [ 1,6 �=q= <�!��, 
!Z� [ %QZ} � _�>?", �<0,001 (*=}]. 2).

��%[%*%j"[ZQ*^ {Q�! � �=!!^%z *= ["-
Q%'%Q?��"JZj!%z %q!='%z q=?=]�!!{ [ 
*'=!"!=` ?=�%$%!*>, �% *ZQ!% ?%[’{q=!% q 
']Z!Zj!"<", <Z'�%}Z%]%_Zj!"<", }Z%`Z<Zj-
!"<" *= Z!�"<" ?%'=q!"'=<". �Q*=!%[]�!%, 
�% ?%'=q!"' ��� [ � _�>?Z [ Q���$!^%<> Q*=!%-
["[ 1,18±0,02 }=]=, �% <�!�� [ 1,2 �=q=, !Z� > 
�� *= ��� _�>?=` — [Z$?%[Z$!% 1,43±0,03 }=]= 
Z 1,39±0,02 }=]=. � %}Q*���!"` IV _�>?" Z!$�'Q 
'�%[%*%j"[%Q*Z ��� [ Q���$!^%<> Q*=!%["[ 
1,27±0,01 }=]=, �% [ 1,1 �=q= }Z]^��, !Z� [ %}-
Q*���!"` � _�>?", �<0,001, (*=}]. 2). �*��, [ 
%QZ}, �% ?=]{*^ *�=$"�Z#!Z Q"_=��*", Q"<?*%< 
'�%[%*%j"[%Q*Z !�q!=j!% ["�=��!"# ?%�Z[!{!% 
q %}Q*���!"<" Z!�"` _�>? Q?%Q*�����!!{.

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

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

����
��������

[�"��
�����+�� 

���#��8#���(
�����+��-�����&�/�� 

���#��8#���(
Q�������� 
�������

� $���� (n=26) ���. 18 4 4
% 69,23±4,62 15,38±2,34 15,38±2,34

�� $���� (n=22) ���. 14 2 6
% 63,64±3,85 9,09±1,75 27,27±2,89*

��� $���� (n=23) ���. 15 2 6
% 65,22±3,46 8,69±1,58 26,09±2,67*

�V $���� (n=43) ���. 24 1 18
% 55,81±2,79* 2,33±0,61* 41,86±3,15**

������� 1

���������+ ���#��8#��+ ������ �������� # �-���7���� �������# (Y±m)

������� 2
Q������ �$���� ����" ����#�' ����7���� " .�"��� ����#�(��( (Y±m)

���"
-��: * — �<0,05, ** — �<0,001 — 	
��
������E ������� ���q��E ��
�
�
 ����� �
�������.

���"
-��: *�<0,001 — 	
��
������E ������� ���q��E ��
�
�
 ����� �
�������.


������� Q .�"�� (n=26) QQ .�"�� (n=22) QQQ .�"�� (n=23) IV .�"�� (n=43)
OHI-S, ��"� 1,77±0,02 1,53±0,01* 1,46±0,02* 0,87±0,03*
_<A, % 38,4±3,26 33,7±2,52 31,6±1,84 22,8±2,73*
_:�, ��"� 1,18±0,02 1,43±0,03* 1,39±0,02* 1,27±0,01*
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�"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[��*=*" >[=_> 
*= [']zj=*" [ =]_%�"*< !=$=!!{ ]Z'>[=]^-
!%-?�%JZ]='*"j!%W $%?%<%_" _Z_Z�!Zj!� !=[j=!-
!{ *= ["`%[=!!{, = *='%� <%*"[=�Z#!Z }�QZ$" 
�%$% ?�"?"!�!!{ ?=]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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<��������	 (<:) ! ������-���������� 	�
���������, � �����! �����"���� #����. ��� ���� 	�
�������� �������!���� 
$�����"�	���� ���#���� ��	������
 	�"	 �	 �	����� ������#� ����������� ���/"����' 	�"	�, ��������' ��
�"���
 /"�
�� 
�	 ��$���������� ���#���� "�$���. *���"��� ����������� ���/"����' 	�"	� � ����!���� ������ ��"��������� �� ��"���������. 
|����� ������������ 	�’�	� <: 	 ����������� ����� � ��������"����� �"�������� ���"������ ����"�! ���
������� ����"��$ 
��������� ���������$ �����, ���������"��$ ������� �� �������$� ���
 ����� 	 <:. ���$����� �����"��$ ��	���$ �	����� 
�� ��������$ 
��������� ����!���� 	 <: �� ����� ! �#"���� 	������ ������ ���$������ �� �$�������� ����������� �������� ������'. 
<������ ��!����� ��������� ��������� �� 	���	������� ����"��$ ���� �� ��������� ��"��������', � �"��/��� ��$�	 �� ������ 
#���� �����������
 ����!���� 	 <:.
:�����"�� ������� �	����� ��"��������' ��� <:, ���������� �������$�� ����������� �"� �������$� 	������� 
���
 �����, ���-
����' ������������' ����� �� $���� ���������$ ��	���. @������ ����� ����"���� ����$������
 ����� 	 ���
������� ���������, 
������� ��#���� 	�
�������� �� �����������' �����������. %������ ���$� �� ��������/���� ���������!���� �� ���
������� 
�#������ ����$����� ��"��' �� ��$��' �� �����!��� '#�.
��$���� ���	������� ������' ���������' ������' 	 ��������� ������"���
 �������� �"� �������
 ��"�� (�"�����$ 
�������-
��) �"� 	���	������� ���������
 ����� � ����$�' �� ��������� �#������ ����$����� ��"���
, �"� �����
 �� �����!��� ��������. 
���"���� ! 	�"������ � ��"���������"�����' ������ ���
"$�, ���� �� ��$�"����� ���� �#� ���$����� 
����� �������� �� 
������� ��������� 
�����
 ����������' �"� ���$����� �����"��$ ��	���$ �	����� ����!����.
��"��#���� ������ �������� � ��������� ;�"�������' ���"�����'. @� ��������� ��"��#��� ������ ��������� 	$�� ����-
��� ������.
A���� 	���"���� �� ����������� ���"���� ���������.
U�8/�#� ���#�: ���������	, ����, ��"���������, ������� ���������� �������.

 Modern view on the nutrition of children with cystic fibrosis
T.V. Kurilina, T.V. Marushko, A.O. Pysariev, N.P. Hliadielova, T.V. Taranenko, I.F. Lazarenko 
Shupyk National Healthcare University of Ukraine, Kyiv

Cystic fibrosis (CF) is an autosomal recessive, life-shortening disease in which generalized exocrine gland involvement occurs with predominantly 
pancreatic insufficiency, airway obstruction, and progressive lung involvement. Due to pancreatic insufficiency, malabsorption and malnutrition 
are observed in patients. The close attributive association of CF with nutritional status and adverse clinical outcomes determines a thorough 
assessment of the nutritional status, individual management and monitoring of all children with CF. Attainment of optimal physical development 
and adequate nutrition in patients with CF is currently possible through early diagnosis and aggressive nutritional medical therapy. Medical 
dietary interventions are aimed at ensuring normal growth and preventing of malnutrition, thus will upgrade the prognosis and quality of life 
of pediatric patients with CF.
The reasons for the development of malnutrition in CF, specific screening tools for monitoring the growth of ill children, criteria for stratifying 
children into nutritional risk groups are reviewed in the lection. The procedure for calculating energy needs, taking into account activity, the 
severity of the disease and pancreatic insufficiency is presented. Attention is drawn to the ratio of macronutrients and the need to consume 
energy-dense and nutrient-rich foods.
The prescription of medical nutritional therapy with the inclusion of special foods for medical purposes (clinical nutrition) to meet increased 
energy requirements and avoid the consumption of energy-dense but nutrient-poor foods also is discussed. It is meaningful to involve 
into a multidisciplinary team of a psychologist who can on a regular basis correct eating behavior and promote compliance with nutritional 
recommendations in order to achieve optimal physical development of patients.
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: cystic fibrosis, children, malnutrition, medical nutrition therapy.

�>'%[ZQ�"$%q ('ZQ*%q!"# JZ}�%q, 
��) � _�!�*"j!% %}��>!*%[=!"< 
=>*%Q%<!%-����Q"[!"< q=`[%�z-

[=!!{<, �% =Q%�Zz�*^Q{ q ?�%_��Q>zj"< >�=-
��!!{< ]�_�!^, <>]^*"Q"Q*�<!"<" ?%�>��!-
!{<", [?]"[=� != !>*�"*"[!"# Q*=! `[%�"` 

$Z*�# Z ["']"'=� =*�"}>*"[!> $]{ ?=*%]%_ZW 
<=]^!>*�"�Zz [4,5,10,15,31].

�Q!%[!"<" J='*%�=<", {'Z ?�"q[%${*^ 
$% �%q["*'> !>*�"*"[!%_% $�JZ�"*>, � !�$%-
Q*=*!� !=$`%$��!!{ !>*�Z�!*Z[, �% ?%[’{q=!% 
q ?Z$["��!"<" ["*�=*=<" �!��_ZW *= ?%*��-
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}=<", !�=$�'[=*!"< !=$`%$��!!{< '=]%�Z# 
*= %Q!%[!"` <='�%!>*�Z�!*Z[, <=]^=}Q%�}-
�Z�z, <=]^$"_�Q*Z�z, q=_%Q*��!!{< q=`[%-
�z[=!!{ Z/=}% ?��Q"Q*>zj%z Z!J�'�Z�z, 
_�!�*"j!"<" %Q%}]"[%Q*{<" [7,14,19,28]. 
�%[�$�!%, �% }Z]'%[%-�!��_�*"j!= !�$%Q*=*-
!ZQ*^ }�q?%Q���$!^% [?]"[=� != ]�_�!�[> 
J>!'�Zz Z *�"[=]ZQ*^ �"**{ ?=�Z�!*Z[, = ?%�>-
��!!{ `=�j>[=!!{ [ $"*"!Q*[Z q!=j!% q}Z]^-
�>� !>*�"*"[!Z �"q"'" [ $%�%Q]%<> �"**Z, 
?�"q[%$"*^ $% !=�%Q*=!!{ ��Q?Z�=*%�!"` ?�%-
}]�< *= =Q%�Zz�*^Q{ q ["Q%'%z j=Q*%*%z ?%-
*��}" [ *�=!Q?]=!*=�ZW ]�_�!^ [3,6,10,14,24].

�%'=q!"'" ?%�"��!%Q*Z !>*�"*"[!%_% 
$�JZ�"*> Q���$ $Z*�# *= ?Z$]Z*'Z[ q �� �Zq-
!{*^Q{ q=]��!% [Z$ ?�"#!{*"` > '�=W!Z '�"-
*��ZW[ ["q!=j�!!{ <=]^!>*�"�ZW [20,22]. �'�% 
?�"#<=z*^ q= '�"*��Z# Z!$�'Q <=Q" *Z]= 
(���) <10 ?����!*"]z (‰), *% [ ��=q"]ZW Q�-
��$ !=Q�]�!!{ [Z'%< 25,6±7,3 �%'> <=]^!>-
*�"�Z{, =Q%�Z#%[=!= q ��, Q*=!%["*^ 24,7%, 
> _�>?Z 10,8±3,3 �%'> — 29%; > �>��jj"!Z 
[ _�>?Z 0–17 �%'Z[ — 74%; > \���ZW 19,8±8,98 �%-
'> — 45,5%; > ��� 9,4±5,2 �%'> — 12%. ��" 
?%�%_%[%<> q!=j�!!Z ��� <15‰ ?%�"��!ZQ*^ 
<=]^!>*�"�ZW [ �*=]ZW > _�>?Z 13 (5–30) �%'Z[ 
Q*=!%["*^ 20,9%; > 	Z<�jj"!Z, q= $=!"<" 
$[%` $%Q]Z$��!^, > $Z*�# [Z'%< 0–17 �%'Z[ — 
28,6–30,4%; > ��� > _�>?Z ?=�Z�!*Z[ 
2–17 �%'Z[ — 10–30%.

�%�>��!!{ !>*�"*"[!%_% Q*=!> > `[%�"` 
!= �� � <>]^*"J='*%�Z=]^!"< Z ��>!*>�*^Q{ 
!= *='"` %Q!%[!"` <�`=!Zq<=` [27,28,31]:

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

–  q<�!��!!{ Q"!*�q> }Z]'Z[;
–  <=]^$"_�Q*Z{ *= <=]^=}Q%�}�Z{ !>*�Z-

�!*Z[;
–  ?=!'��=*"j!= !�$%Q*=*!ZQ*^ Zq <%�]"-

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

–  ?Z$["��!!{ ["*�=* �!��_ZW $]{ q=}�q?�-
j�!!{ $%$=*'%[%W �%}%*" [ �=qZ ?%Q"]�!!{ 
��Q?Z�=*%�!"` q>Q"]^, '=�]z, }]z[=!!{, 
= *='%� <�*=}%]Zj!= ?���}>$%[=, q%'��<=, 
=Q%�Z#%[=!"# q �� $Z=}�* *= Z!*%]��=!*-
!ZQ*^ $% _]z'%q";

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

��$"j!= !>*�"*"[!= *��=?Z{ (<�$"j!= 
$Z�*"j!= *��=?Z{, �	�) — q=Q!%[=!"# != $%-
'=q=` Z!$"[Z$>=]Zq%[=!"# ?�%��Q `=�j>[=!!{, 
� Z!*�_�=]^!%z Q']=$%[%z '%<?]�'Q!%_% [�-
$�!!{ ?=�Z�!*Z[ q �� ?%�{$ Zq *='?<" ']zj%-
["<": <�$"'=<�!*%q!%z *��=?Z�z, JZqZ%*��=-
?Z�z _�>$!%W ']Z*'", ]�_�!�[%z ��=}Z]Z*=�Z�z, 
`Z�>�_Zj!"<" *= Z!�"<" Z![=q"[!"<" ?�%��-
$>�=<" [5,6,25].

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

	= !�%}`Z$!ZQ*^ ?�%[�$�!!{ <%!Z*%-
�"!_> Q*=!> ?=�Z�!*Z[ Zq �� Z [�=`>[=!-
!{ %Q%}]"[%Q*�# `=�j>[=!!{ q[��*=� >[=_> 
�!ZJZ'%[=!"# ']Z!Zj!"# ?�%*%'%] ?��["!-
!%W, [*%�"!!%W (Q?��Z=]Zq%[=!%W) *= *��*"!!%W 
(["Q%'%Q?��Z=]Zq%[=!%W) <�$"j!%W $%?%<%-
_" «�>'%[ZQ�"$%q» [18]. �$!=' [Z! ?%*��}>� 
%!%[]�!!{ [Z$?%[Z$!% $% !%["` ?%_]{$Z[ != 
`=�j>[=!!{ *= �%q["*%' *=�_�*!%_% ]Z'>[=!-
!{ ��, '�Z< *%_%, $%�Z]^!"< � [?�%[=$��!-
!{ [ !=�Z%!=]^!> ?�='*"'> Q?��"JZj!"` $]{ 
`[%�%}" '�"*��ZW[ %�Z!'" JZq"j!%_% �%q["*'>, 
�'=] !>*�"*"[!"` �"q"'Z[ Z <�*%$Z[ %}j"Q-
]�!!{ �%q�=`>!'> �!��_�*"j!"` ?%*��}, {'Z 
}=q>z*^Q{ != Z!$"[Z$>=]^!%<> ?Z$`%$Z q >�=-
`>[=!!{< Q*>?�!{ *{�'%Q*Z q=`[%�z[=!!{, 
='*"[!%Q*Z ?=�Z�!*= *= Z!�"` Q*=!Z[, �% [?]"-
[=*"<>*^ != ["*�=*" �!��_ZW.

�Q%}]"[% [=�]"[%z � �=!!{ Z$�!*"JZ'=-
�Z{ <=]^!>*�"�ZW, ?%[’{q=!%W q `[%�%}%z; = �� 
Q?�"{*"<� ='*"[!"< `=�j%["< [*�>j=!!{< Z 
[Z$?%[Z$!% ?%'�=�"*^ !=Q]Z$'" *= {'ZQ*^ �"*-
*{. �$!=' ?%�>��!!{ `=�j>[=!!{ `[%�"` != 
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�� $Z*�#, %Q%}]"[% != �*=?Z �"q"'Z[ =}% ?%<Z�-
!"` J%�< <=]^!>*�"�ZW, j=Q*% ]"�=�*^Q{ !� 
$Z=_!%Q*%[=!"<. � q[’{q'> q �"< �"�%'% �%q-
_]{$=z*^ *= $%Q]Z$�>�*^ ?"*=!!{ �%$% [?�%-
[=$��!!{ Q?��"JZj!"` $]{ `[%�%}" Z!Q*�>-
<�!*Z[ ["{[]�!!{ <=]^!>*�"�ZW, q=Q!%[=!"` 
!= ?=*%JZqZ%]%_Zj!"` `=�='*��"Q*"'=` ?=*%-
]%_ZW *= [!�Q'> q=`[%�z[=!!{ [ �%q["*%' !>-
*�"*"[!"` �%q]=$Z[, %Q%}]"[% $]{ ?=�Z�!*Z[ 
$"*{j%_% [Z'>, �=!!Z< Q'�"!Z!_%< !>*�"*"[-
!%_% Q*=!> *= ?�"q!=j�!!{< �	� [21,27,34].

�Z$?%[Z$!% $% ��'%<�!$=�Z# ~[�%?�#Q^'%_% 
Q>Q?Z]^Q*[= q ?=��!*��=]^!%_% *= �!*��=]^-
!%_% `=�j>[=!!{ (ESPEN), ~[�%?�#Q^'%_% 
Q>Q?Z]^Q*[= $"*{j%W _=Q*�%�!*��%]%_ZW, _�?=-
*%]%_ZW *= `=�j>[=!!{ (ESPGHAN), ~[�%?�#-
Q^'%_% Q>Q?Z]^Q*[= q <>'%[ZQ�"$%q> (ECFS), 
']Z!Zj!"` ��'%<�!$=�Z# 	=�Z%!=]^!%W Q"Q*�-
<" %`%�%!" q$%�%[’{ ��]"'%W ��"*=!ZW (NHS), 
%!%[]�!"` ��'%<�!$=�Z# Zq `=�j>[=!!{ �[-
Q*�=]ZW *= 	%[%W ��]=!$ZW, $Z*" q �� ?%["!!Z 
?�%`%$"*" ��_>]{�!"# Q'�"!Z!_ �%$% !={[-
!%_% !>*�"*"[!%_% $�JZ�"*> (=Q%�Z#%[=!%-
_% q `[%�%}%z <=]^!>*�"�ZW), ?%[!> %�Z!'> 
JZq"j!%_% �%q["*'> *= %*�"<>[=*" `=�j>[=!-
!{ qZ q!=j!% ["�"< [<ZQ*%< �!��_ZW, �% <%�� 
}>*" q=}�q?�j�!% J%�*"JZ'=�Z�z `=�j>[=!!{ 
$%$=*'%["<" �"�=<" Z/=}% Q=?]�<�!*=�Z�z 
Q?��Z=]^!"<" ?�%$>'*=<" q ["Q%'"< [<ZQ*%< 
}Z]'= *= �!��_ZW [5,9,31,32].

��%��Q !>*�"*"[!%_% $%_]{$> Q']=$=�*^-
Q{ q 4 ?%Q]Z$%[!"` '�%'Z[: !>*�"*"[!= %�Z!'=, 
!>*�"*"[!"# $Z=_!%q, !>*�"*"[!Z [*�>j=!!{ 
*= !>*�"*"[!"# <%!Z*%�"!_ / %�Z!'=, �% q=-
}�q?�j>� Q*=!$=�*"q=�Zz !=$=!!{ $%?%<%_" 
?=�Z�!*=< q ��.

�]{ Q'�"!Z!_%[%_% %�Z!z[=!!{ �"q"'> 
<=]^!>*�"�ZW ?�" �� ZQ!>z*^ Q?��"JZj!Z $]{ 
q=`[%�z[=!!{ Z!Q*�><�!*", �% !=]��=*^ {' 
$% q=_=]^!%_% �"q"'> ?%�>��!!{ !>*�"*"[!%-
_% Q*=!>, *=' Z %�Z!zz*^ Q?��"JZj!Z =Q?�'*", 
=Q%�Z#%[=!Z q ?���}Z_%< �� [17,21,29].

�?���� > 2002 �. ~[�%?�#Q^'= J>!$=�Z{ q <>-
'%[ZQ�"$%q> > Q[%�<> '%!Q�!Q>QZ [Z$%'��<"]= 
4 '�"*��ZW $]{ =Q%�Z#%[=!%_% q �� !>*�"*"[-
!%_% $�JZ�"*>, {'Z Q?�"{]" !=$=!!z ��'%<�!-
$=�Z# �%$% �=!!^%W �J�'*"[!%W !>*�"*"[!%W 
Z!*��[�!�ZW $]{ [Z$!%[]�!!{ =}% >?%[Z]^!�!!{ 
q!"��!!{ ]�_�!�[%W J>!'�ZW [ �Z# ?%?>]{�ZW 
?=�Z�!*Z[. � 2008 �. C.M. McDonald [17] q=-
?�%?%!>[=[ ?���"# Q'�"!Z!_%["# Z!Q*�><�!* 
$]{ ?=�Z�!*Z[ q �� Zq ["'%�"Q*=!!{< ��� *= 
$%[_%*�"[=]%_% Q?%Q*�����!!{ q= JZq"j!"< 
�%q["*'%<. �%Q]Z$��!!{ M.I. Souza dos Santos 
Simon *= Q?Z[=[*%�Z[, ?�%[�$�!� > 2016 �., ?�"-
Q[{j�!� [=]Z$"q=�ZW '%�!%_% q 10 Q?��"JZj!"` 
'�"*��ZW[ ["��q_=$=!%W Q'�"!Z!_%[%W �'=]", 
?Z$*[��$"]% WW ["Q%'> j>*]"[ZQ*^ (85%) *= 
Q?��"JZj!ZQ*^ (95%) (*=}]. 1) [29].

�><=�!� q!=j�!!{ %'��Q]�!"` '�"*��ZW[ 
$=� q<%_> ?�%[�Q*" Q*�=*"JZ'=�Zz ?=�Z�!*Z[ 
!= _�>?" q !"q^'"<, Q���$!Z< Z ["Q%'"< �"q"-
'%< !>*�"*"[!%_% $�JZ�"*>, %�Z�!*>[=*"Q{ [ 
j=Q*%*Z Q?%Q*�����!!{, ?�%[�$�!!Z $%$=*'%-
["` %}Q*���!^, ["q!=j"*" Z!$"[Z$>=]^!Z ��'%-
<�!$=�ZW *= Q*>?Z!^ =_��Q"[!%Q*Z �	� (*=}]. 2) 
[17,29]. � !��%$=[!Z# �%}%*Z D. Poulimeneas *= 
Q?Z[=[*%�" q=>[=�"]", �% Q?��"JZj!Z $]{ ̀ [%-
�%}" '�"*��ZW, q=?�%?%!%[=!Z C.M. McDonald, 
[�=`%[>z*^ ?=*%JZqZ%]%_Zj!Z %Q%}]"[%Q*Z 
�� q ='��!*>[=!!{< != [QZ` J='*%�=`, {'Z 
�%}]{*^ [!�Q%' > �%q["*%' <=]^!>*�"�ZW, 

������� 1
���$�&�/��� �������.�#�� �����"!��� �( �$��8#���( �"�����#��� ������# " ���� �\!"��#��$����! 

(���*+����� )� C.M. McDonald, 2008; M.I. Souza dos Santos Simon et al., 2016)

���"
-��: * – 	�� ����~��� ��
� �	 6 �
��.

*������ �����" !��+�"���$�' F��
�<| �� ���� ��"� �� 	���� (WH) <50‰ �� <10‰ 1 �� 2
������������ ������������ (PERT �� ���������� �����#����) 1 �� 2
>��"��� Pseudomonas �� Burkholderia cepacia �� �"��	���� ������"����	��������� Staphylococcus aureus 1
:#������ '#� ���/� 100% �����������
 1
%��"�/���� ���� ��"� ���/� ������"��$, ����������� 	��"�/���� �� ������ ���� ��"� 1 �� 2
?������� ���� ���/� ������"��$ �� ��������� 1
@����� ������"��� 
��������� 2
������, ���������� 	 <: (���/���� �"��������� � $"��	�) 1
��’!� ������$ ����
� 	� 1 � <80%* 1
A"������ <35 $/" 1
&������ 	������� 14
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������� 2
[�"�� �����" #���#��� � �������." !��+�"���$�' " �#���� �� !"��#��$��� �� �&����$���#��� #��"/���( 

(���*+����� )� C.M. McDonald, 2008; M.I. Souza dos Santos Simon et al., 2016; D. Poulimeneas et al., 2020)

���"
-��: MUAC — 
��������E ����	��� ���q�; TSFT — �
���� �����
� ����	�� ��	 �������
�; DEXA — �
	���� ���������E�� 	�����
������.

F��
0���� !��+�"���$�' �� �����-� " #��"/����

��"���+ 
�����" 5��"/���( �� ��������7���(

1–3 @�	����
  ;�����"�	���� ����!���: �	��"���� ���������"��$ 
��������� �� �������#���� 
>3 ��	�� �� ��#����
  A���"����� ����!���: ���������"��� ����������' 	 
��������� �� �������#���� ����	 
2 ������

4–7 �������

  ;�����"�	���� ����!���: �	��"���� ���������"��$ 
��������� �� �������#���� 
4 ��	� �� ��#����
  A���"����� ����!���: ���������"��� ����������' 	 
��������� �� �������#���� ����	 
1 ������
  ���������� �������$ 
���������
  >���"�������� ���
"$�

>8 :�����

  ;�����"�	���� ����!���: ���������"��� 
��������� �� �������#���� �����
  A���"����� ����!���: ���������"��� ����������' 	 
��������� �� �������#���� 
����	 15 ����
  ���������� �������$ 
���������
  >���"�������� ���
"$�, ���$������ 
����' ��������
  ���������� ��"��� ��"� (MUAC, TSFT, DEXA)*

Z $=z*^ q<%_> *%j!% Q%�*>[=*" ?=�Z�!*Z[ q �� 
>QZ` [Z'%["` '=*�_%�Z# [21].

�'�Z< Q'�"!Z!_%[%_% %�Z!z[=!!{ �"q"-
'> <=]^!>*�"�ZW ?�" <>'%[Z�"$%qZ, ��'%-
<�!$>z*^ ["'%�"Q*%[>[=*" ?�[!Z ?%'=q!"'" 
JZq"j!%_% �%q["*'>, {'Z $=z*^ q<%_> *='%� 
["q!=j"*" `=�='*�� !>*�"*"[!"` ?%�>��!^ 
*= %'��Q]"*" _�>?" ?=�Z�!*Z[ $]{ <�$"j-
!%W !>*�"*"[!%W *��=?ZW �Zq!%W Z!*�!Q"[!%Q*Z 
(*=}]. 3) [32,34].

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

'%<�!$=�Z{` $]{ `[%�"` != �� [Z$!%Q!% �!��-
_�*"j!"` ?%*��} Z �%q?%$Z]> <='�%�]�<�!*Z[ 
?%�Z[!{!% q ��'%<�!$=�Z{<" �%$% q=_=]^!%W 
?%?>]{�ZW. �=', ~[�%?�#Q^'Z *= �<��"'=!Q^-
'Z ��'%<�!$=�ZW �%$% �!��_�*"j!"` ?%*��} 
['=q>z*^ != !�%}`Z$!ZQ*^ $%*�"<=!!{ !=$`%-
$��!!{ [ <��=` [Z$ 110% $% 200% ��'%<�!$%[=-
!"` $]{ !=Q�]�!!{ }�q ��, = �%q?%$Z]�!!{ <=-
'�%!>�Z�!*Z[ ��'%<�!$>z*^ *='�: 35–40% �"-
�Z[, 40–45% [>_]�[%$Z[ Z 20% }Z]'Z[ [9,23,31]. 
�[Q*�=]Z#Q^'Z / 	%[%q�]=!$Q^'Z ��'%<�!$=�ZW 
q=Q!%[=!Z != ?%$Z}!"` �Z[!{` �%$% �!��_�*"j-
!"` ?%*��} — 110–200% [Z$ ��'%<�!$%[=!"` 
> q=_=]^!Z# ?%?>]{�ZW. �$!=' [�"[=!!{ �"�Z[ 
��'%<�!$>z*^ ?%$Z}!"< $% q=_=]^!%W ?%?>]{-
�ZW: 20–30% [Z$ *%*=]^!"` $%}%["` �!��_�*"j-

������� 3
0������ ����, �#���� �� !"��#��$���, �� ���������! �"�����#��.� ����" (���*+����� )� Nutrition 

Guideline Authorship Group Nutrition Guidelines for Cystic Fibrosis in Australia and New Zealand, 2017, 2020)

^"�����#��� ���� E��� � 2 ����# E��� #� 2 � 18 ����#

������"����
–  <��� ��"� �� 	���� >50‰
–  ���	���� ���� ��"� �� 	���� 

� ��#�
 2‰ ������� ��� ��� ��$
�<| 50–91‰ 	� /��"� :��%

�����������
–  <��� ��"� �� 	���� 25-50‰
–  ���	���� ���� ��"� �� 	���� 

� ��#�
 2‰ ������� ��� ��� ��$

–  �<| 25–50‰
–  ������#���� ���� ��"� �� 	���� 

	� ���������� ‰
–  �������� ������� ������ ���� ��"�

&�������"����

–  <��� ��"� �� 	���� 10-25‰, �<| ���/� 
50‰ �/��

–  %��#���� ���� ��"� �� 	���� 
���� 1‰ ����$� 2 ���.

–  :������! 	��"�/���� ���� ��"�

–  �<| 10–25‰
–  ������ ���� ��"� �� �"�� 

���� 2–4 ������

{������� ��������-
��� �������

–  ������������ ���� ��"� �� 	���� 
�� �<| <10‰ ��

–  	��#���� ���� ��"� ���� 2‰ 
�	 	������� "�����$ ����

–  �<| <10‰
–  ������� ���� ��"� ���� 2‰ 

�	 	������� 	����
–  ����������� �������� ���������� 

����������'
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!"` ?%*��}, q}Z]^�>zj" $% 35–40% $]{ ?�$Z=-
*�"j!"` ?=�Z�!*Z[ =}% $]{ %QZ}, {'Z <=z*^ 
?%*��}> [ !>*�"*"[!Z# _Z?��=]Z<�!*=�ZW [32].

�%$!%j=Q %}j"Q]�!!{ �!��_�*"j!"` ?%*��} 
<%�� }>*" }Z]^� ?��Q%!ZJZ'%[=!"< *= }=q>[=-
*"Q{ != Z!$"[Z$>=]^!"` %Q%}]"[%Q*{` ?���}Z-
_> ��. 	=?�"']=$, 	=�Z%!=]^!= �=$= q ?"*=!^ 
%`%�%!" q$%�%[’{ *= <�$"j!"` $%Q]Z$��!^ �[-
Q*�=]ZW *= 	%[%W ��]=!$ZW (The National Health 
and Medical Research Council, NHMRC) !� ��-
'%<�!$>� JZ'Q%[=!"` q!=j�!^ $%}%["` ?%*��} 
$% [Z'> *= Q*=*Z $]{ ["'%�"Q*=!!{ != ?�='*"�Z 
[32]. �]{ ?]=!>[=!!{ Z!$"[Z$>=]^!%_% ���"-
<> `=�j>[=!!{ ["'%�"Q*%[>z*^ ?�%_!%Q*"j-
!Z �Z[!{!!{, �% }=q>z*^Q{ != q!=j�!!Z <=Q" 
*Z]= (�Z[!{!!{ WHO) =}% <=QZ *Z]= *= q�%Q*Z 
Scho� eld (WH).

�Z$Q>*!Z $%'=q%[Z ��'%<�!$=�ZW �%$% j=Q*%-
*" ?���_]{$> ?%*��} > ?=�Z�!*Z[ q ��. �"*>-
=�ZW, ?�" {'"` ?%*�Z}!"# j=Q*"# ?����=`>!%' 
?%*��}, <%�>*^ }>*" *='"<": ?��Z%$" �["$-
'%_% q�%Q*=!!{ $Z*�# �=!!^%_% [Z'>, %Q%}]"[% 
?�" q=*�"<�Z q�%Q*>; ?Z$ j=Q ?���}>[=!!{ [ 
]Z'=�!Z �!��_�*"j!Z ?%*��}" <%�>*^ '%]"[=-
*"Q{ q=]��!% [Z$ Q*>?�!{ *{�'%Q*Z Q*=!>, ='-
*"[!%Q*Z; ?�" ?�%[�$�!!Z �!*��=]^!%_% `=�-
j>[=!!{ q <�*%z ?%]Z?��!!{ !>*�"*"[!%_% 
Q*=!>; ?�" q<Z!Z Q*>?�!{ ='*"[!%Q*Z *= Z!*�!-
Q"[!%Q*Z JZq"j!"` !=[=!*=��!^ [1,2,15].

�}j"Q]�!!{ �!��_�*"j!"` ?%*��} > `[%-
�"` != �� Q']=$=�*^Q{ q 3 %Q!%[!"` '�%'Z[, 
{'Z [�=`%[>z*^ Q?��"JZj!Z $]{ q=`[%�z[=!!{ 
J='*%�" [1,2,32,34]:

1-# '�%' — ["q!=j�!!{ ?%*��} }=q=]^!%_% 
%}<Z!>: q$Z#Q!z�*^Q{ q= �Z[!{!!{< Scho� eld 
(WH) (*=}]. 4) (}=�=!%) =}% ���� [26].

2-# '�%' — [�=`>[=!!{ '%�JZ�Z�!*= ='*"[-
!%Q*Z (*=}]. 5) Z *{�'%Q*Z `[%�%}" q= ?%'=q!"-
'%< %}’�<> J%�Q%[=!%_% ["$"`> q= 1 Q�'>!-
$> FEV1:>90%=1,0; 70–90%=1,2; 60–70%=1,3; 
50–60%=1,4; 40–50%=1,5; 33%=1,75; 25%=2,0.

3-# '�%' — [�=`>[=!!{ Q*>?�!{ *{�'%Q*Z 
Q*�=*%��W. �]{ $Z*�# q $%Q*=*!^%z J>!'�Z�z 
?Z$�]>!'%[%W q=]%q" =}% q= WW !�$%Q*=*!%Q*Z q 
'%�JZ�Z�!*%< =}Q%�}�ZW �"�Z[ >93% [Z$ %*�"-
<=!%W 'Z]^'%Q*Z q= $%}> '%�JZ�Z�!* Q*�=*%��W 
Q*=!%["*^ 1,0. �'�% Z!$"[Z$>=]^!� ["q!=j�!!{ 
'%�JZ�Z�!*= =}Q%�}�ZW �"�Z[ !�<%�]"[�, *% '%-
�JZ�Z�!* =}Q%�}�ZW �"�> [[=�=z*^ �Z[!"< 0,85. 
�%$Z *{�'ZQ*^ Q*�=*%��W Q*=!%["*^ 0,93/'%�JZ-
�Z�!* =}Q%�}�ZW �"�Z[=0,93/0,85=1,09 (1,1) [2,9].

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

�]{ «�'Q?��Q»-�%q�=`>!'> ?%q=*�"'�%'%[%_% 
*%j!%_% ["q!=j�!!{ ?%*��} [ �!��_ZW *= }Z]-
'> *='%� <%�!= ["'%�"Q*%[>[=*" %�Z�!*%[!Z 
[Z'%[Z q!=j�!!{ (*=}]. 6), =]� �� <%�� ?�"q[�-
Q*" $% !�$%%�Z!�!!{ =}% ?���%�Z!�!!{ ?%*��} Z 
?%*��}>� ?%$=]^�%_% ?����=`>!'> q= ["��!=-
[�$�!"< <�*%$%< [4,15,23,31,32].

�Z�*= q ["Q%'"< [<ZQ*%< �!��_ZW *= �"�Z[, 
{'= != Q^%_%$!Z ?�"#!{*= > Q[Z*Z *= [!%Q"*^ 
q!=j>�Z ?%]Z?��!!{ > ["�"[=!ZQ*^ Z ?�%_!%q, 
� %Q!%[%z !>*�"*"[!%W ?Z$*�"<'" > `[%�"` != 
��. �$!=' ?�" ?�='*"j!%<> q=Q*%Q>[=!!Z ["-
Q%'%�!��_�*"j!%W, ["Q%'%�"�%[%W $Z�*" ["!"-
'=z*^ ?�[!Z Q>?���j'" [8,30].

�Z$`Z$, !=�Z]�!"# != q=Q*%Q>[=!!{ ["Q%'%-
'=]%�Z#!"`, =]� }Z$!"` != `=�j%[Z ��j%["!" 

������� 4
0�#�(��( Scho: eld (WH) �( #����/���( -����+��.� 

(����#��.�) �-!��" # ����, ����/�-"

������� 5
U��#�������� ���&�$�%�� �( �������"��" ����-
.���/��� �����- ��$�%���# �� !"��#��$����! �� 

��#��! ����#����� �� �����8

������� 6

����-� # -���" �� ����.�' �( ���� 

� !"��#��$����!

����+ 5��, 
���� 0�#�(��(

{"�����

��� 0 
� 3 0,167×<�+1517,4×	����-617,63

��� 3 
� 10 19,6×<�+130,3×	����+414,9

��� 10 
� 18 16,25×<�+137,2×	����+515,5

�������

��� 0 
� 3 16,25×<�+1023,2×	����-413,5

��� 3 
� 10 16,97×<�+161,8×	����+371,2

��� 10 
� 18 8,365×<�+465×	����+200

0�#��+ ����#����� 
(_�)

U��#�������� ���&�$�%��
����/��� �#/����

?�#� 1,2 1,2

��#� ��"��
"���� 1,3 1,3

?�$���/������� 1,4 1,4

?�$��� 1,5 1,5

������� 1,8 1,7

����������� 2,1 1,8

��#� ����������� 2,3 2,0

5��, ���� F����, ./
�./�-"

����.�(, ����/�./�-"
!�� !���

:�� 0 � 1 3–4 130 200

:�� 1 � 3 4–3 90–100 150

:�� 3 � 10 3–2,5 70–80 100

:�� 10 � 14 2,5–1,5 45–70 90
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?�%$>'*Z[ (energy-dense nutrient poor, EDNP), 
?�"q[%$"*^ $% q!"��!!{ j=Q*'" W�Z, q}=_=-
j�!%W `=�j%["<" Q']=$%["<" (!>*�"*"[!%W 
�Z]^!%Q*Z, nutrient dense, ND), =]� <=� q=q["-
j=# !"�j> �!��_�*"j!> �Z]^!ZQ*^. � $%Q]Z-
$��!!Z R. Sutherland *= Q?Z[=[*%�" q=>[=�"-
]", �% ?�%$>'*" EDNP, {'Z <=z*^ ["Q%'"# 
[<ZQ* !=Q"j�!"` �"�Z[, �>'�> *= Q%]Z, <=]% 
<Z'�%!>*�Z�!*Z[, j=Q*% q }Z]^�%z _%*%[!Z-
Q*z Q?�"#<=z*^Q{ $Z*^<", ["*ZQ!{z*^ }Z]^� 
?%�"[!Z ?�%$>'*" q �=�Z%!> *= ?��$Q*=[]�!Z 
}Z]^� q�>j!"<" *= !�'%�*%[!"<" [=�Z=!*=<" 
$]{ �%$"! [30].

� 2021 �. C.M. McDonald *= Q?Z[=[*%�" [Q*=-
!%["]" �"�%'> [=�Z=}�]^!ZQ*  ̂ �%q?%$Z]�!-
!{ <='�%!>*�Z�!*Z[ > ?=�Z�!*Z[ q ��: �"�" 
Q*=!%["]" 20–49% [Z$ *%*=]^!"  ̀ �!��_�*"j-
!"  ̀ ?%*��}, [>_]�[%$" — 32–67%, }Z]'" — 
8–23% [16]. ����`��Q!Z $%Q]Z$��!!{ �[Q*�=]ZW 
*= ~[�%?" ["{["]", �% $]{ $%Q{_!�!!{ ��-
'%<�!$%[=!"` �Z[!Z[ �!��_ZW $Z*" *= ?Z$]Z*'" 
q �� Q?%�"[=z*^ �!��_�*"j!% �Z]^!>, =]� 
}Z$!> != ?%�"[!Z Q']=$%[Z W�>. � ~[�%?�#Q^-
'"` $%Q]Z$��!!{` ["{["]", �% !=$`%$��!-
!{ �>'�> Q*=!%["*^ 10,8–27,2% [Z$ *%*=]^!%-
_% $%}%[%_% !=$`%$��!!{ �!��_ZW, = !=Q"j�!Z 
�"�" — 11,1–15,4% [Z$ �!��_�*"j!"` ?%*��} 
Z ?%!=$ 35% [Z$ Q���$!^%_% �Z[!{ [�"[=!!{ 
�"�Z[. �%}*% !>*�Z�!*!"# ?�%JZ]^ � Q>}%?-
*"<=]^!"< ?%�Z[!{!% q ��'%<�!$%[=!"<" 
!%�<=<" Q?%�"[=!!{ *= Q*�>'*>�%z <='�%-
!>*�Z�!*Z[ [8,19,30]. 	��%$=[!� $%Q]Z$��!!{, 
> {'%<> �%q_]{$=]" ZQ*%�"j!> ?��Q?�'*"[> 
$Z�*" [ $Z*�# q �� (1969–2016 ��.), $%[�]%, �% 
«…$%_<= `=�j>[=!!{ ?%["!!= }>*" �%q�"��-
!= [Z$ `=�j>[=!!{ $]{ �%Q*> *= ["�"[=!!{ $% 
`=�j>[=!!{ $]{ q$%�%[’{ *= $%}�%}>*>…» [8].

	%["< ["']"'%< $]{ J=`Z[�Z[ Zq !>*�"-
*"[!%W ?Z$*�"<'" � q=Q*%Q>[=!!{ <%$>]{-
*%�Z[ *= '%��'*%�Z[ CFTR, �% !�%jZ'>[=!% 
<%�� ?�"q[�Q*" $% �%q?%[Qz$��!!{ !=$<Z�-
!%W <=Q" *Z]= *= %�"�Z!!{ ?�" �� *= ?%*��-
}>� '%!*�%]z !>*�"*"[!%_% Q*=!> # '%��'�ZW 
`=�j>[=!!{ [13]. K.A. Kutney *= Q?Z[=[*%�" 
[Z$<Z*"]", �% !=$]"�'%[= <=Q= *Z]= Q?%Q*��Z-
_=�*^Q{ [ *��*"!" $%�%Q]"` ?=�Z�!*Z[ q ��. 
��"�Z!!{ ?�" �� Q>?�%[%$�>�*^Q{ _Z?��-
*�!qZ�z *= ?Z$["��!"< �Z[!�< `%]�Q*��"!>, = 
*='%� ["Q%'%z [Z�%_Z$!ZQ*z �%q["*'> != *]Z 
Z!Q>]Z!%��q"Q*�!*!%Q*Z =Q%�Z#%[=!%_% q �� 
$Z=}�*>. � %$!%_% }%'>, ["Q%'= <=Q= *Z]= '%��-
]z� q ?%]Z?��!!{< ]�_�!�[%W J>!'�ZW *= ["-
�"[=!!{<, =]� %?*"<=]^!� q!=j�!!{ ��� *=, 
q%'��<=, Q?Z[[Z$!%��!!{ ?ZQ!%W <=Q" *Z]= $% 

�"�%[%W, ?�" �� $%QZ !� ["q!=j�!�, %Q%}]"[% 
[ ?�$Z=*�"j!"` ?=�Z�!*Z[ [24]. �[*%�" $%[�]", 
�% [ $Z*�# q �� Q?%Q*��Z_=�*^Q{ ["Q%'= ?%�"-
��!ZQ*^ $�JZ�"*> ?ZQ!%W <=Q" *Z]= *= !"q^'= 
j=Q*%*= ���Q*�=�ZW !%�<=]^!%W != [Z' q=_=]^!%W 
<=Q" *Z]=. ��JZ�"* ?ZQ!%W <=Q" *Z]= =Q%�Zz�*^-
Q{ q !�Q?�"{*]"["<" ']Z!Zj!"<" !=Q]Z$'=<" 
*= %}><%[]z� !�%}`Z$!ZQ*^ q=}�q?�j�!!{ {' 
?Z$["��!%_% !=$`%$��!!{ }Z]'Z[ q �!��_�*"j-
!%z ?Z$*�"<'%z !�}Z]'%["<" '=]%�Z{<", *=' 
Z $%$=*'%[%_% JZq"j!%_% !=[=!*=��!!{ [24].

��$"j!= !>*�"*"[!= *��=?Z{ [ $Z*�# q �� 
<%�� q$Z#Q!z[=*"Q{ [ �Zq!"` !=?�{<=`: ?%-
[�$Z!'%[= '%��'�Z{, <%$"JZ'=�Z{ q["j=#!%W 
$Z�*", %�=]^!= Q=?]�<�!*=�Z{ *= �!*��=]^!� 
`=�j>[=!!{. �]Z$ q=>[=�"*", �% !={[!Z '%-
<%�}Z$!Z Q*=!" (_=Q*�%�q%J=_�=]^!= ��J]z'Q-
!= `[%�%}=, $"Q*=]^!= %}Q*�>'�Z{ '"��j!"'=, 
=Q%�Z#%[=!"# q �� $Z=}�* / Z!*%]��=!*!ZQ*^ 
$% _]z'%q") *='%� ?%*��}>z*^ ��*�]^!%_% 
%�Z!z[=!!{ ?%*��} / [*�=* *= Z!$"[Z$>=]^!%_% 
?Z$}%�> ?�%$>'*Z[ [34].

�Z�*"j!= '%��'�Z{ $Z*�# q �� <%�� [Z$-
}>[=*"Q{ $�'Z]^'%<= �]{`=<". ����"# 
�]{` — <%$"JZ'=�Z{ q["j=#!%_% `=�j>[=!!{ 
$% [Z$?%[Z$!%_% �%q?%$Z]> Q']=$%["`, ?���-
[=�!% �"�Z[ *= }Z]'Z[ q >�=`>[=!!{< ?%*��} 
[ �!��_ZW. ��>_"# �]{`, %Q%}]"[% ?�" ?%�>-
��!%<> !>*�"*"[!%<> Q*=!Z, Q?�{<%[=!"# != 
[[�$�!!{ Q?��Z=]^!"` ?�%$>'*Z[ $]{ <�$"j-
!"` �Z]�# (']Z!Zj!%_% `=�j>[=!!{) [15,34].

�=�]"[� q!=j�!!{ [ `=�j>[=!!Z `[%�"` != 
�� <=� {'ZQ*^ �"�Z[. � q[’{q'> q ?%�>��!-
!{<" [ _�?=*%}Z]Z=�!Z# QJ��Z, 'Z]^'ZQ*^ !=-
Q"j�!"` Z *�=!Q�"�Z[ %}<��>z*^, !=$=zj" 
?���[=_> �"�=<, }=_=*"< != ?%]Z!�!=Q"j�!Z 
�"�!Z '"Q]%*" (%<�_=-6 *= %<�_=-3). �= $=!"<" 
Cochrane Q"Q*�<=*"j!%_% %_]{$>, $Z�*=, q}=_=-
j�!= �-3 �QQ�!�Z=]^!"<" �"�!"<" '"Q]%*=-
<", <=� Q?�"{*]"["# ?�%*"q=?=]^!"# �J�'* 
!= *='Z `�%!Zj!Z Q*=!", {' �� [33]. ��%$>'-
*" Zq Q���$!^%]=!�z_%["<" *�"_]Z���"$=<" 
Zq Q���$!^%z $%[�"!%z [>_]�[%$!%_% ]=!�z_= 
(�6-�12) � ]�_'% $%Q*>?!"< $����]%< �!��_ZW, 
{'Z !� ?%*��}>z*^ �<>]^_=�ZW �%[j!"<" Q%]{-
<" *= _Z$�%]Zq> ?=!'��=*"j!%z ]Z?=q%z, ]�_'% 
q=Q[%zz*^Q{, <"!=zj" ]Z<J=*"j!> Q"Q*�<>, 
}�q?%Q���$!^% [ '�%[%!%Q!Z Q>$"!" Q"Q*�<" 
[%�Z*!%W [�!", �% $=� q<%_> ��'%<�!$>[=*" W` 
$]{ [[�$�!!{ $% �=�Z%!> `[%�"` != �� [Z$-
?%[Z$!% $% �[�%?�#Q^'%_% J%�<>]{�= q !>*�"-
*"[!%W ?Z$*�"<'" ?�" �Zq!"` Q*=!=` [12,34]. 
� %_]{$> != ["��!=[�$�!� Q]Z$ q=>[=�"*", �% 
[ �'�=W!Z != �"!'> Q?��Z=]Zq%[=!"` `=�j%["` 
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?�%$>'*Z[ $]{ ?Z$["��!!{ '=]%�Z#!%Q*Z `=�-
j>[=!!{ *= q=}�q?�j�!!{ ["Q%'%_% �Z[!{ �!��-
_�*"j!"` ?%*��} > `[%�"` != �� � 50% �"�%[= 
�<>]^QZ{ Q���$!^%]=!�z_%["` *�"_]Z���"$Z[ 
Liquigen (Nutricia, 	Z$��]=!$"). ��%$>'* <%�-
!= q<Z�=*" q !=?%{<" *= Z!�%z W��z, !� ?%*��-
}>� ?�"q!=j�!!{ $%$=*'%["` J��<�!*Z[, <%�� 
?�"q!=j=*"Q{ $Z*{< [Z$ !=�%$��!!{. �"Q%'= 
�!��_%�<!ZQ*^ ?�%$>'*> (1 <] �<>]^QZW <ZQ*"*^ 
0,5 _ �"�Z[ = 4,5 ''=]) $=� q<%_> '%�"_>[=*" 
Q']=$ `=�j>[=!!{ [Z$?%[Z$!% $% Z!$"[Z$>=]^-
!"` ?%*��} ?=�Z�!*= [ �!��_ZW }�q q!=j!%_% 
q}Z]^��!!{ %}’�<Z[ $]{ [�"[=!!{.

��%$>'*" $]{ Q?��Z=]^!"` <�$"j!"` �Z]�# 
(']Z!Zj!� `=�j>[=!!{) [ �'�=W!Z ?��$Q*=[]�!Z 
�"�%'"< Q?�'*�%< ?%]Z<��!"` Zq%- (1 ''=]/<]) 
*= _Z?��'=]%�Z#!"` (1,5–2,4 ''=]/<]) J%�<>], 
_Z$�%]Zq%[=!"<" Q><Z�=<" *= [=�Z=!*=<" qZ 
q<Z!�!%z [>_]�[%$!%z Q']=$%[%z, {'Z <%�>*^ 
}>*" {' �$"!"< $����]%< `=�j>[=!!{, *=' Z 
?�"q!=j=*"Q{ {' $%?%[!�!!{ $% q["j=#!%W W�Z. 

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

�]{ !%[%!=�%$��!"` Z !�<%[]{* Zq $Z=_!%-
Q*%[=!"< �� ��'%<�!$>z*^ ̀ =�j>[=!!{ _�>$-
!"< <%]%'%< Zq ��_>]{�!%z %�Z!'%z *�=�'-
*%�ZW q�%Q*=!!{, = q= ><%[" ?%�>��!!{ *�<?Z[ 
q}Z]^��!!{ <=Q" *Z]= — J%�*"JZ'=�Z{ _�>$-
!%_% <%]%'= =}% $%$=[=!!{ Q><Z�Z ?�%*{_%< 
?���%_% �%'> �"**{. �=}�q?�j�!!{ _�>$!%-
_% ["_%$%[>[=!!{ !�<%[]{* q �� � %Q%}]"[% 
[=�]"["< j���q ?Z$["��!!{ �"q"'> Z!J�'�ZW 
?�" ��, = _�>$!� <%]%'% [Z$%<� ?%q"*"[!"<" 
�J�'*=<" != Z<>!!> Q"Q*�<>. �= [Z$Q>*!%Q*Z 
<%�]"[%Q*Z ["_%$%[>[=!!{ _�>$!"< <%]%'%< 
$]{ !�<%[]{* q �� *= %q!='=<" Z!*%]��=!*-
!%Q*Z $% W�Z <%�!= ["'%�"Q*%[>[=*" Q><Z�Z, 
{'Z <ZQ*{*^ Q���$!^%]=!�z_%[Z *�"_]Z���"-
$", q}Z]^��!> 'Z]^'ZQ*^ _]"}%'%_Z$�%]Zq%[=-
!%_% Q"�%[=*'%[%_% }Z]'=, q!"��!> 'Z]^'ZQ*^ 
]='*%q", =]� {'Z � �!��_�*"j!% �Zq!"<": !=-
?�"']=$ Nutrilon �=]^=}Q%�}�Z{ (1,8 _ }Z]'= 
Z 66 ''=] != 100 <]) *= Infatrini ��?*ZQ%�} 
(2,6 _ }Z]'= Z 100 ''=] != 100 <]). ��" ?Z$["-
��!!Z ?%*��} [ �!��_ZW q=]��!% [Z$ ?���}Z_> 
q=`[%�z[=!!{ Z/=}% !={[!"` '%<%�}Z$!"` 
Q*=!Z[ '=]%�Z#!ZQ*^ `=�j>[=!!{ <%�!= q}Z]^-
�"*" $%$=[=!!{< �"�%[%W �<>]^QZW Zq Q���$-
!^%]=!�z_%["<" *�"_]Z���"$=<" Liquigen.

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

�!��_ZW *= }Z]'>. � >Q^%_% Q?�'*�= ?�%$>'*Z[ 
']Z!Zj!%_% `=�j>[=!!{ <%�!= q[��!>*" >[=-
_> != _Z?��'=]%�Z#!Z ?�%$>'*" $]{ $%$=*'%-
[%_% [�"[=!!{ <Z� %Q!%[!"<" ?�"#%<=<" 
W�Z, �% $=� q<%_> }�q q<Z!" q["j!%_% Q?%Q%-
}> �"**{ q=}�q?�j"*" ?%*��}" $"*"!" q ��. 
�='"<" ?�%$>'*=<" � �Z$'Z _Z?��'=]%�Z#-
!Z Q><Z�Z (2,4 ''=]/<] =}% 300 ''=] > ?%��ZW 
125 <]): Nutridrink Compact Fibre q `=�j%["-
<" [%]%'!=<" (12 _ }Z]'= != ?%��Zz, ?�%$>'* 
?�"q!=j�!"# $]{ [�"[=!!{ $Z*^<" [Z'%< [Z$ 
3 �%'Z[) *= Nutridrink Compact Protein (18 _ 
}Z]'= != ?%��Zz, [Z$ 6 �%'Z[), {'Z <=z*^ �Zq!Z 
Q<='". �"Q%'"# [<ZQ* }Z]'= q =$�'[=*!"< q=-
}�q?�j�!!{< !�}Z]'%["<" '=]%�Z{<" $=� q<%-
_> %jZ'>[=*" !� *Z]^'" ?Z$["��!!{ <=Q" *Z]=, 
=]� # J%�<>[=!!{ %?*"<=]^!%_% Q']=$> *Z]= 
q= �=`>!%' q}Z]^��!!{ j=Q*'" ?ZQ!%W <=Q". 
��%$>'*" � ?%[!%�Z!!"<" $]{ ?�%[�$�!!{ <�-
$"j!%W $Z�*"j!%W *��=?ZW ?�" �"q"'=` <=]^!>-
*�"�ZW =}% WW !={[!%Q*Z [ $Z*�# q ��.

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

�"������� �������
�]%?j"', [Z'%< 7 �%'Z[ 4 <ZQ{�Z, <=Q= 

*Z]= — 17 '_, q�ZQ* — 117 Q<, FEV1 = 52%, 
='*"[!"#. 	�?���!%Q"<%Q*Z ?�%$>'*Z[ !� [Z$-
<Zj=�. ��Z!'= !>*�"*"[!%_% Q*=!>: <=Q= *Z]= 
!= [Z' = -2,18 z-score (Z$�=]. 24 '_), q�ZQ* != 
[Z' = -1,06 z-score (Z$�=]. 124 Q<), Z$�=]^!= <=Q= 
*Z]= != q�ZQ* = 22 '_, ��� 12,4 = -2,34 z-score 
(Z$�=]. 15,6); Z!$�'Q ��%'á -2 = 70,83%. �Z=_!%q 
«�Z]'%[%-�!��_�*"j!= !�$%Q*=*!ZQ*^ ?%<Z�!= 
(�44), *�!$�!�Z{ $% q=*�"<'" ]Z!Z#!%_% �%Q*>, 
<=]^!>*�"�Z{ != J%!Z %Q!%[!%_% q=`[%�z[=!-
!{». �Z$]{_=� ='*"[!Z# `=�j%[Z# Z!*��[�!�ZW.

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

#���$���� �����: ?%*��}= [ �!��_ZW 
(�%q�=`>!%' != Z$�=]^!> <=Q> *Z]= 24 '_): 
}=q%["# %}<Z! q= J%�<>]%z Scho� eld 
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(WH) 19,6×24+130,3×1,17+414,9=1037,7 ''=]/$%-
}>. �%![��QZ#!Z '%�JZ�Z�!*": (�� 1,7)×
(FEV1 1,4)×1,1(CFA)=2716,7 ''=]/$%}>. �Z$-
?%[Z$!% $% �%q?%$Z]�!!{ <='�%!>*�Z�!*Z[ 
?�" ��: 40% �"�> Q*=!%["*^ 1087,6 ''=] = 
120,7 _ �"�>; 15% }Z]'Z[ — 407,5 ''=] = 
101,8 _ }Z]'=. ��" ��	 ?%<Z�!%_% Q*>?�!{ 
Q]Z$ �%q?%j=*" <�$"j!> !>*�"*"[!> *��=?Zz 
q ?�"}]"q!% 30% [Z$ �%q�=`%[=!"` ?%*��}. 
	= Q*=�*Z $"*"!Z <%�!= q=?�%?%!>[=*" 
?�%$>'* ']Z!Zj!%_% `=�j>[=!!{ Nutridrink 
Compact Fibre q `=�j%["<" [%]%'!=<" 2 �=q" 
!= $%}> ?% 1 ?]{��Z 125 <] (600 ''=], 26 _ 
�"�> != $%}>) ?Z$ '%!*�%]�< $"!=<Z'" <=Q" 
*Z]=. ��" !�q=$%[Z]^!%<> ��q>]^*=*Z — q}Z]^-
�"*" $% 3 �=qZ[ ?% 125 <] (900 ''=], 39 _ �"�>) 
!= $%}>. �]{ 100% ?%'�"**{ ?%*��}" [ �"�=` 
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A����"������ ���������' ���"$�' � ����� � �������
 ����
 ����"� ���
 ��$��
 ���. ������� �� �������� ��� (2017–2019 ��.), 
	�
���������� � "���"������, ���������� ������ COVID-19 (	 2020 �.), � ���# (���� 2021 �. — ������ 2022 �.) ���"�
 �"���!"���
� *���'��. :#� � ����� 2022 �. ��������#���� ���$�� ������ �"���!"��� � ������ 	 *���'��, ����� ����, � ��� 	��������� ��� �$���� 
(_��������� �� %����������� �"����), �� ������ ���������' �����#��� � *���'��. &��� � %������������ �"���� ��� ! ���� �	 �����#��
, 
����$� ������
 2 ���� �� � ������#�!���� ��������� � ���"�/$ 	���/����. :�����"��, � ���� ��������� �����������-
����� �"������� ���$$ ����. �� ������� �����#�" ����'�����
 �� 	�����#��
 ��
�����, ��#� �������� ������� ������� �� 
$"��"��' ���������' 	���	����"� 	��#���� ��"����� �������� �"���!"��� � ����� �� 99% (	� ����� 1988–2021 ��.). _�	�� �/������ 
�"���!"��� � *���'�� ��� �� 	�"�/�!���� ������. �� �������� �������� � ��"���� 	���� "������ �	 ������ ���$������, ����-
�������$ ���$�	�, �� �"��/��� ������ ���$������.
: ����
 	��#���� ��������� �������"��' ������', ����$ ������� ��	�������$ ������$� �� ���'� ������ �"���!"���, ����-
���� �����������' ���$������, ���������� ������$�������' ������' ������� ! 	�$�	� �/������ ��!' ����	����' �������' 
����� �����$ ����"���� �	 ����	���� �����"����� ���"������. ������ ����, � �������"�� ����#��� 	������ ��������, —
! 	������#���� �������
 ��� �� �������� ��$�"��� � 
�"���� �"���� �����	���!� �����.
A��� 	���"�! �� ����������� ���"���� ���������.
U�8/�#� ���#�: ����, �"���!"��, ���$������, ������������� ���$�	.

The polymyelite problem: a threat or a reality?
N.V. Banadyha
I. Horbachevsky Ternopil National Medical University, Ukraine

The relevance of infectious pathology in children in modern conditions has acquired new significant features. We are talking about the measles 
epidemic (2017–2019), then the incidence and mortality caused by the Covid-19 virus (since 2020), and now (autumn 2021-January 2022) 
— an outbreak of polio in Ukraine. Already in January 2022, the second case of polio in a child from Ukraine was confirmed, so we have two 
outbreaks (Rivne and Zakarpattia regions), where the level of vaccination is the lowest in the country. And it is one of the lowest in the Zakarpattia 
region, and the tendency to further decrease has been observed for the last 2 years. It was found that the children were infected with the second 
type of poliovirus. This has greatly alarmed ukrainian and foreign experts, as the previous active campaign on global vaccination has reduced 
the number of polio cases in the world by 99% (for the period 1988–2021). The risk of polio in Ukraine is still high. These circumstances motivate 
to update the knowledge of doctors on diagnostic issues, differential diagnosis, to improve the quality of diagnosis.
In the context of a decrease in the activity of the vaccine company, a high percentage of asymptomatic course and carriers of the polio virus, 
difficulties in differential diagnosis, and the absence of etiopathogenetic therapy, the threat of the spread of this dangerous infection among 
the child population with serious long-term consequences is obvious. The only step that can make a real difference is the introduction of active 
action to close the gap in routine immunization coverage for children.
No conflict of interests was declared by the author.
Key words: children, polio, diagnosis, differential diagnosis.

)*���

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

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

�J�'*"[!= Q[%�j=Q!= [='�"!=�Z{ Q?�%<%�-
!= ?%?���$"*" ["!"'!�!!{ ?%]Z%<Z�]Z*>, %$-
!=' ?%?���$!Z# $%Q[Z$ q=Q[Z$j>�, �% ?��Z%$"j-
!% *�=?]{z*^Q{ Q?=]=`" ?%]Z%<Z�]Z*> [ �Zq!"`
'>*%j'=` Q[Z*>, �% %}><%[]�!� q!"��!!{< [='-
�"!=]^!%W ?�%_�=<". �=�<% []=Q!"# $%Q[Z$ 
1996 �. *= 2015 �., '%]" !"q^'"# �Z[�!^ %`%?]�!-
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!{ ��?]�!!{< [ �'�=W!Z Q?�"j"!"]" Q?=]=`" 
?%]Z%<Z�]Z*> [2]. � [Z$?%[Z$^ ?�%[�$�!= <=Q%[= 
'%<?=!Z{ [='�"!=�ZW (2016 �.), {'= q>?"!"]= �Zq-
'"# �Z[�!^ q=`[%�z[=!%Q*Z Q���$ $Z*�# �'�=W!". 
�%$ZW %Q*=!!Z` �%'Z[, %}><%[]�!Z �"�'>]{�Z�z 
�Zq!"` �*=<Z[ '%�%!=[Z�>Q!%W Z!J�'�ZW, ?�"q[�-
]" $% Q?%[Z]^!�!!{ ?�%��QZ[ ?]=!%[%W [='�"!=-
�ZW $"*{j%_% !=Q�]�!!{ !� ]"�� [ �'�=W!Z, =]� 
# > Q[Z*Z [10]. �[ZQ!%, q=?]=!%[=!= *= �%q?%j=*= 
1 ]z*%_% 2022 �. '=<?=!Z{ qZ ��?]�!!{ $Z*�# 
[Z$ ?%]Z%<Z�]Z*> � �$"!"< ["[=��!"< '�%'%<, 
Q?�%<%�!"< q>?"!"*" Q?=]=` [ �'�=W!Z [6]. 
�j�["$!%, �% _�Zq!Z [Z$$=]�!Z !=Q]Z$'" ?ZQ]{ 
?���!�Q�!%_% ?%]Z%<Z�]Z*>, {' Z #<%[Z�!Z ]�*=]^-
!Z !=Q]Z$'", q<>�>z*^ ='*"[Zq>[=*" ?�%JZ]='-
*"j!Z q=`%$", ?%Q"]"*" Q=!Z*=�!%-%Q[Z*!z �%-
}%*> Q���$ !=Q�]�!!{.

�!=]Zq>zj" Q"*>=�Zz, �% Q']=]=Q{ > q[’{q-
'> qZ [Q*=!%[]�!"<" ["?=$'=<" ?%]Z%<Z�]Z*>, 
<%�!= ["$Z]"*" 'Z]^'= [=�]"["` Q']=$%["`. 
�]Z$, ?%-?����, %�Z!"*" ='*"[!ZQ*^ [='�"!=]^-
!%_% ?�%��Q> [ �'�=W!Z; ?%-$�>_�, ?Z$["�"*" 
%}Zq!=!ZQ*^ <�$"j!"` ?�=�Z[!"'Z[ Zq ?"*=!^ 
$Z=_!%Q*"'" ?%]Z%<Z�]Z*>; ?%-*��*�, q=?�%[=$"-
*" !=]��!"# �Z[�!^ ��?]�!^ (95%), %Q%}]"[% 
Q���$ $Z*�# ?���"` ?’{*" �%'Z[.

�Z$?%[Z$!% $% <Z�!=�%$!"` Z [Z*j"q!{!"` 
["<%_ *�"[=� �?Z$�<Z%]%_Zj!� �%qQ]Z$>[=!!{: 
[Z$Q*���!!{ '%!*='*Z[, [Q*=!%[]�!!{ %}Q*=["!, 
?%Q"]�!!{ ]=}%�=*%�!%_% !=_]{$>. �%'��<=,
%*�"<=!Z $=!Z Q[Z$j=*^, �% > [QZ` $Z*�# ["{[-
]�!"# %$"! *"? [Z�>Q> ?%]Z%<Z�]Z*> — [='-
�"!%Q?%�Z$!�!"# $�>_%_% *"?>, {'"# �=!Z�� 
["$Z]�!"# *= Z$�!*"JZ'%[=!"# > '�=W!=` �qZW, 
q%'��<=, �=$�"'"Q*=!>. �]Z$ q=q!=j"*", �% 
��# *"? >*[%�"[Q{ [Z$ [Z�>Q>, {'"# [`%$"*^
$% Q']=$> %�=]^!%W ?%]Z%<Z�]Z*!%W [='�"!". �ZQ-
]{ ��?]�!!{ �Z�z [='�"!%z ]z$"!= �� $�{'"# 
j=Q ["$Z]{� [Z�>Q. ��%}]�<" ["!"'=z*^ *%$Z, 
'%]" ZQ!>� !"q^'"# �Z[�!^ [='�"!=�ZW; [Z�>Q
Zq [='�"!" �%q?%j"!=� ?%�"�z[=*"Q{ <Z� !�-
[='�"!%[=!"<", !=$=]Z ["!"'=z*^ <>*=�ZW. 
�Q*=!!Z q><%[]zz*^ q�%Q*=!!{ =_��Q"[!%Q*Z 
[Z�>Q>, �% !=_=$>� $"'"# �*=< [2,3]. �?Z$�<Z%-

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

�'%*�� ["!"'=� q=?"*=!!{ ?�% *�, {'= � Q"-
*>=�Z{ Q']=]=Q{ q ?]=!%["<" ��?]�!!{<" [ 
$Z*�# %Q*=!!Z<" �%'=<"? �Z$?%[Z$!% $% ?%]%-
��!!{ j"!!%_% 	=�Z%!=]^!%_% '=]�!$=�{ ?�%-
JZ]='*"j!"` ��?]�!^, $Z*" ?%["!!Z %*�"<=*" 
[='�"!> [Z$ ?%]Z%<Z�]Z*> > [Z�Z 2, 4, 6, 18 <ZQ{�Z[,
> 6 *= 16 �%'Z[. �%]Z%<Z�]Z*> <%�!= q=?%}Z_*" 
*Z]^'" �]{`%< Z<>!Zq=�ZW. �Q!>� }�q?�j!= Z �J�'-
*"[!= ?%]Z%[='�"!=, {'= q=}�q?�j>� !�%}`Z$!"# 
q=`"Q* $Z*�# [Z$ ?%]Z%<Z�]Z*> [2,8,10]. �Q'Z]^'" 
!=#}Z]^� !�}�q?�j!"< �%$% !�Q?�"{*]"[%_% 
?���}Z_> q Z<%[Z�!"< ]�*=]^!"< !=Q]Z$'%< � 
[Z' $% 5 �%'Z[, *%<> *='"<" [=�]"["<" � ?���Z
4 $%q" [='�"!". �Z$ j=Q =!=]Zq> �Z[!{ %`%?]�!-
!{ ��?]�!!{ [Z$ ?%]Z%<Z�]Z*> ?�%*{_%< %Q*=!-
!Z` 5 �%'Z[ [ �'�=W!Z (*=}]. 1), q= $=!"<" %JZ-
�Z#!%W Q*=*"Q*"'" [2], [Q*=!%[]�!% *='�. �Z]^'" 
?%]%["!= $Z*�# ?���%_% �%'> �"**{ %*�"<=]= 
3 $%q" [='�"!" > 2017 �.; ?�%*{_%< !=Q*>?!"` 
�%'Z[ ?%'=q!"' (?%]Z%-3) ?%]Z?�"[Q{, =]� q=-
]"�"[Q{ Q>**�[% !"�j"< q= ��'%<�!$%[=!"#.
�='%� Q"*>=�Z{ q !�=$�'[=*!"< %`%?]�!!{< 
[='�"!=�Z�z (?%]Z%-4,5,6) >*�"<>[=]=Q{ [?�%-
$%[� %Q*=!!Z` 5 �%'Z[. �Z$ j=Q ?%�Z[!{!!{ 
?%'=q!"'Z[ > ?��Z%$ ?=!$�<ZW COVID-19 Q?%-
Q*��Z_=]%Q{ q!"��!!{ ='*"[!%Q*Z [='�"!=�ZW,
Z �� ?�"q[�]% $% ?%�"��!!{ ?%]Z%[Z�>Q>.

�� }Z]^� q=_�%q]"[= Q"*>=�Z{ Q']=]=Q{
[ %}]=Q*{` (�='=�?=*Q^'= Z �Z[!�!Q^'=), $� 
?�%�"[=z*^ $Z*", [ {'"` Z$�!*"JZ'%[=!"# 
[Z�>Q ?%]Z%<Z�]Z*> (*=}]. 2). �Z[�!^ [='�"!=�ZW
[ �"` %}]=Q*{` � %$!"< Zq !=#!"�j"` > $���=[Z. 
�%$!%j=Q, Q=<� [ �='=�?=*Q^'Z# %}]=Q*Z [Z!
� %$!"< Zq !=#!"�j"`, ?�%*{_%< %Q*=!!Z` 2 
�%'Z[ �� # [Z$Q*��>[=]=Q{ *�!$�!�Z{ $% #%_% 
q!"��!!{. �'*"[!ZQ*^ [='�"!=�ZW [ �Z[!�!Q^-
'Z# %}]=Q*Z (*=}]. 2) � !"q^'%z, %$!=' q= %Q*=!!Z
2020–2021 ��. !=<Z*"]%Q{ ?%]Z?��!!{ ?%'=q-

������� 1
0�#��+ ��������( �������( #� �����!�%���" ���� ����'�� ����(.�! 2017–2021 ��. (%)

0�� 
����-3 (� 1 ���") 
����-4 (1,5 ���") 
����-5 (6 ����#) 
����-6 (14 ����#)
2021 80,1 80,5 78,4 76,1
2020 83,0 83,0 81,7 81,8
2019 78,4 78,7 80,3 80,9
2018 71,1 67,8 81,3 80,2
2017 51,9 71,4 88,2 88,1
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!"'Z[ [='�"!=�ZW, {'Z �� $=]�'Z [Z$ !�%}`Z$-
!"`. �*��, Q���$ ?�"j"! Q?=]=`> ?%]Z%<Z�]Z*>
[ �'�=W!Z (2021–2022 ��.) — !"q^'"# �Z[�!^ 
%`%?]�!!{ $Z*�# ?]=!%["<" / Q[%�j=Q!"<"
��?]�!!{<".


� Q?Z[?=$=� q $><'%z �'Q?��*Z[ �	����, 
{'Z ?%?���$�=z*^ ?�% #<%[Z�!ZQ*^ ?%{["
!%["` ["?=$'Z[ `[%�%}": !"!Z�!Z# Q?=]=` �� 
!� q='Z!j"[Q{. �Z�>Q <%�� ?%�"�z[=*"Q{ !�-
?%<Z*!%, = �� %q!=j=�, �% !� [QZ $Z*", Z!JZ'%[=!Z, 
}>$>*^ ?�%{[]{*" Q"<?*%<". �"q"' ?%�"��!!{ 
?%]Z%<Z�]Z*> [ �'�=W!Z [Q� �� ZQ!>� [9,10].

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

)�������. �}>$!"' ?%]Z%<Z�]Z*> !=]��"*^ 
$% �%$"!" Picornaviridae, �%$> Enterovirus, ["$> 
�nterovirus %, {'"# <=� *�" Q��%*"?" (�, ��, ���). 
\%Q*�> ?=�=]Z*"j!> J%�<> ["']"'=z*^ $"'Z 
�*=<" ?%]Z%<Z�]Z*> =}% [='�"!!Z �*=<" [ �=qZ 
*�"[=]%W ?��Q"Q*�!�ZW W` Q���$ ]z$�# q= ><%[" 
!"q^'%_% �Z[!{ Q?��"JZj!%_% ?%?>]{�Z#!%_% 
Z<>!Z*�*>. � %'��<"` ["?=$'=` [='�"!%=Q%�Z#-
%[=!"# ?=�=]Z*"j!"# ?%]Z%<Z�]Z* ["!"'=� [ 
$Z*�#, {'Z %*�"<>[=]" %�=]^!> ?%]Z%<Z�]Z*!> 
[='�"!> (���), =}% [ %QZ}, {'Z '%!*='*>[=]"
q !"<" [1].

)��
���������. �����]%< Z!J�'�ZW � ]z$", 
`[%�Z != }>$^-{'> J%�<> ?%]Z%<Z�]Z*>, Z [Z�>-
Q%!%QZW. �Q!%[!"# �]{` ?���$=jZ Z!J�'-
�ZW — J�'=]^!%-%�=]^!"#, =]� <%�]"["#
Z ?%[Z*�{!%-'�=?�]^!"#. �='*%�=<" ?���$=jZ 
� q=}�>$!�!Z ?�%$>'*" `=�j>[=!!{, [%$=, ?��$-
<�*" ?%}>*> Z !=[Z*^ ["$Z]�!!{ q !%Q%_]%*'". 
�Z�>Q ["$Z]{�*^Q{ qZ Q]"q> !%Q%_]%*'" [��
q= 30–40 _%$"! ?ZQ]{ q=�=��!!{, = q *��*^%W $%}" 
q=`[%�z[=!!{ — Zq ["?%�%�!�!!{<". � !%Q%-
_]%*�Z [Z�>Q q}��Z_=�*^Q{ ?�%*{_%< 1–2 *"�!Z[, 
'"�'%[� !%QZ#Q*[% }Z]^� *�"[=]� — ?�%*{_%< 
1–1,5 <ZQ{�{. 	=#}Z]^� '%!*=_Z%q!"< � ?%j=*-
'%["# ?��Z%$ q=`[%�z[=!!{ — ?���"# *"�-

$�!^; = q=_=]%< ?=�Z�!* � q=�=q!"<, ?%'" [Z�>Q 
["$Z]{�*^Q{ q '=]%<. � $Z*�#, [='�"!%[=!"` 
���, [Z�>Q !={[!"# > �%*%_]%*�Z $% 2 *"�-
!Z[ Z ?�%*{_%< *�"[=]%_% ?��Z%$> ["$Z]{�*^Q{
q '=]%< (Z!'%]" ?%!=$ 2 <ZQ{�Z). �=`[%�z[=!-
!{ !%Q"*^ Q�q%!!"# `=�='*�� (]Z*!^%-%QZ!!Z#).
� !�Q?�"{*]"[Z# �?Z$�<Zj!Z# %}Q*=!%[�Z j=Q*Z-
�� `[%�Zz*^ $Z*" [Z'%< 2–4 �%'", �Z$�� —
$%�%Q]Z.

*���(�#����� ��	��
. ��" ?=�=]Z*"j!Z# J%�-
<Z *�"[=� [Z$ 7 $% 21 $%}"; ?�" !�?=�=]Z*"j!Z# 
J%�<Z — [Z$ 3 $% 6 $Z}.

+������� ��	���. � 70% ["?=$'Z[ q=`[%�z-
[=!!{ <=� }�qQ"<?*%<!"# ?���}Z_, =]� #%_% !%QZ# 
Q*=!%["*^ !�}�q?�'> $]{ Z!�"` ]z$�# qZ Q]=}-
�"< Z<>!Z*�*%<. � 25% ["?=$'Z[ ?%]Z%<Z�]Z* 
<=� !�Q?��"JZj!Z Q"<?*%<". �"<?*%<" q=-
`[%�z[=!!{ q><%[]�!Z ?�%!"'!�!!{< [Z�>Q>
[ �>`%[Z !�#�%!" ?���$!Z` �%_Z[ Q?"!!%_% <%q'> 
=}% <%q'%[%_% Q*%[}>�= q ?%$=]^�"< �%q["*-
'%< > !"` $"Q*�%JZj!%-!�'�%*"j!%_% ?�%��Q>, 
�% ?�%{[]{�*^Q{ �%q�"[%< ��J]�'*%�!%W $>_" 
Z ["!"'!�!!{< != ?��"J��ZW ?=��q> j" ?=�=]Z-
j> *Z�W _�>?" <’{qZ[, {'> Z!!��[>[=]" !�#�%!", 
�% q=_"!>]". �%j=*'%[Z Q"<?*%<" q=`[%�z[=!-
!{ q><%[]�!Z [Z��<Z�z Z ?�%{[]{z*^Q{ ?Z$["-
��!!{< *�<?��=*>�" *Z]= $% 38–39°�, _%]%[-
!"< }%]�<, }%]�< > _%�]Z =}% $"Q?�?*"j!"<" 
�%q]=$=<" (}%]�< > �"[%*Z, ?�%!%Q%<, q='��-
?%<). �ZQ]{ '%�%*'%j=Q!%W =?Z��'QZW (1–3 $%}")
[Z$q!=j=�*^Q{ ?%[*%�!� ?Z$["��!!{ *�<?��=-
*>�" *Z]=, {'� Q>?�%[%$�>�*^Q{ *='"<" q=_=]^-
!%<%q'%["<" Q"<?*%<=<", {' _%]%[!"# }Z]^, 
}]z[=!!{, q=*^<=��!!{ Q[Z$%<%Q*Z, =$"!=<Z{, 
*��<%� 'Z!�Z[%' =}% ?%Q<"'>[=!!{ %'��<"` 
_�>? <’{qZ[, = *='%� Q"<?*%<=<" ?%$�=q!�!-
!{ '%�Z!�Z[ (�"_Z$!ZQ*z <’{qZ[ ?%*"]"�Z, �-
Q=�=, ��>$q"!Q^'%_%, ���!Z_=, }%]�< > �Zq!"` 
$Z]{!'=` *Z]=). �=�='*��!= �Zq'= }%]zjZQ*^ ?�" 
?=]^?=�ZW ?% `%$> !��[%["` Q*%[}>�Z[ =}% [ *"`
<’{q=`, $� ?Zq!Z�� ["!"'!>*^ ?=�=]ZjZ. �$�}Z]^-
�%_% ?=�=]Zj =Q"<�*�"j!"#, ?�%'Q"<=]^!Z 
<’{q" >�=��!Z }Z]^�� q= $"Q*=]^!Z. �% ?�%��-

������� 2
0�#��+ ��������( �������( #� �����!�%���" ���� # ����!�� �-����(� ����'�� ����(.�! 2017–2021 ��., %

5��$���
���������+�� �-����+ 0�#����+�� �-����+

2017 2018 2019 2020 2021 2017 2018 2019 2020 2021
�"�-3 49,1 69,6 71,4 70,7 68,5 49,7 57,1 63,8 85,6 80,8
�"�-4 57,9 62,9 77,0 68,9 67,7 51,4 49,2 67,6 72,8 82,1
�"�-5 82,3 84,4 76,7 69,1 67,8 81,7 77,6 73,9 79,7 85,4
�"�-6 81,7 79,6 77,5 63,4 75,5 84,4 85,4 74,7 80,0 87,2
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Q> <%�>*^ q=]>j=*"Q{ j���?!%-<%q'%[Z !��[" 
(}>]^}=�!"# ?%]Z%<Z�]Z*) Z $"`=]^!Z <’{q".

�=q["j=# > ?���Z $!Z, j=Q*Z�� — $% 5-W $%}" 
q=`[%�z[=!!{, �Z$�� — != 8–14-*> $%}>, ["!"-
'=� _%Q*�"# <]{["# ?��"J��"j!"# ?=�=]Zj. 
�=q["j=# [Z! �%q["[=�*^Q{ �=?*%[% != *]Z !Z}"-
*% ?%]Z?��!!{ Q*=!> — !%�<=]Zq=�ZW *�<?��=-
*>�" *Z]= Z '�=�%_% Q=<%?%j>**{. �!%$Z ?=�=]Zj 
q’{[]{�*^Q{ [�� q ?���%W $%}" q=`[%�z[=!!{, 
}�q jZ*'%_% ?��?=�=]Z*"j!%_% ?��Z%$> (�=!'%-
["# ?=�=]Zj). �]Z$ q=>[=�"*", �% *"?%[Z %q!='" 
_%Q*�%_% <]{[%_% ?=�=]Zj> ?�" ?%]Z%<Z�]Z*Z — 
_Z?%*%!Z{ j" =*%!Z{, _Z?%- j" =��J]�'QZ{, _Z?%- Z 
=*�%JZ{, = *='%� ?���[=�!% ?�%'Q"<=]^!"# `=-
�='*�� W` �%q*=�>[=!!{ *= =Q"<�*�Z{, �% q><%[-
]�!% <%q=Wj!"< >�=��!!{< �>`%["` !�#�%!Z[ 
?���$!Z` �%_Z[ Q?"!!%_% <%q'>, !=[Z*^ != �Z[!Z 
%$!%_% Q�_<�!*=. �%q=Wj!ZQ*^ >�=��!!{ <’{qZ[
> ?%$=]^�%<> ?�"q[%$"*^ $% �%q["*'> Q?%-
j=*'> J>!'�Z%!=]^!"`, = ?%*Z< — %�_=!Zj!"` 
'%!*�='*>�. \%Q*�"# <]{["# ?=�=]Zj (=}% ?=-
��q) <%�� �%q["!>*"Q{ [ �Zq!"` _�>?=` <’{qZ[. 
�=]��!% [Z$ �Z[!{ >�=��!!{ �>`%["` <%*%-
!�#�%!Z[ Q?"!!%_% <%q'> q>Q*�Zj=z*^Q{ *='Z 
�Zq!%["$" Q?Z!=]^!%_% ?=�=]Zj>, {' �"#-
!"#, _�>$!"#, ?%?���'%["#, $Z=J�=_<=]^!"#.
	=#*{�j"<" Q?Z!=]^!"<" J%�<=<" � ["?=$'" 
q >�=��!!{< <Z���}��!"` <’{qZ[ Z $Z=J�=_<", 
{'Z Q>?�%[%$�>z*^Q{ �%q]=$%< $"`=!!{ q <%�-
]"["< ]�*=]^!"< 'Z!��<.

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

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

'%, <%[= !� jZ*'=, $"q=�*�"j!=, =� $% ?%[!%W 
=!=�*�ZW (?�" ?=�=]ZjZ <’{qZ[ {q"'=). �'�Z< �^%-
_%, ]=�"!_�=]^!"# ?=�=]Zj Q>?�%[%$�>�*^Q{ 
Z!Q?Z�=*%�!%z q=$"�'%z, �Z=!%q%<.

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

� �=qZ >�=��!!{ �>`%[%_% {$�= ]"�^%[%_% 
!��[= (VI� ?=�"), {'"# q!=`%$"*^Q{ [ [=�%]Z�[%-
<> <%Q*Z, �% ̀ =�='*��"q>�*^Q{ ?=�=]Zj�< <’{qZ[, 
{'Z Z!!��[>z*^Q{ �"<" j���?!"<" !��[=<". 
|=Q*Z�� ?�%{[]{�*^Q{ ?=�=]Zj=<" <Z<Zj!"` 
<’{qZ[ %}]"jj{; �Z$�� >�=�>z*^Q{ {$�= *�Z#j=-
Q*%_% !��[= (V ?=�=), �% ?�%{[]{�*^Q{ ?=�=]Z-
j�< �>[=]^!%W <>Q'>]=*>�"; = *='%� [Z$[Z$!%_% 
!��[= (VI ?=�=) q ?�%{[=<" q}Z�!%W '%Q%%'%Q*Z. 
��=��!!{ %'��<"` ?=� j���?!%-<%q'%["` 
!��[Z[ *= W`!Z` _�>? q>Q*�Zj=�*^Q{ �Z$'%. �=q["-
j=# [%!% ?%�$!>�*^Q{ qZ Q?Z!=]^!"<" ?%�>��!-
!{<". �]Z!Zj!= '=�*"!= �Z�W J%�<" q=]��"*^ [Z$ 
_]"}"!" >�=��!!{ *= Q*>?�!{ ?%�"��!!{ ?�%-
��Q>. ��%{[]{�*^Q{ q!��>`%<]�!!{< <Z<Zj!"` 
<’{qZ[ != >�=��!Z# ?%]%["!Z %}]"jj{, !�q<"-
'=!!{< %j!%W �Z]"!", 'Q��%J*=]^<Z�z (Q>`ZQ*z 
%j�#). �'�% ?�%��Q ?%�"�z�*^Q{ Z != Q���$!Z# 
[Z$$Z] <%Q*>, *% >�=�>�*^Q{ �>`%[� {$�% *�Z#j=-
Q*%_% !��[= (V ?=�=) Zq ["!"'!�!!{< ?=�=]Zj> 
�>[=]^!"` <’{qZ[ != }%�Z >�=��!!{.

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

�?Z$=!=<!�q: '%!*='* Zq `[%�"< =}% [Z�>Q%-
!%QZ�<, ?���[=�!= q=`[%�z[=!ZQ*^ $Z*�# [Z'%< 
$% 4 �%'Z[, Q�q%!!ZQ*^ — ]Z*!^%-%QZ!!{.

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

�%q["*%' _%Q*�%_% <]{[%_% ?=�=]Zj> [Z$}-
>[=�*^Q{ ?�%*{_%< ?���"` $Z} ?=�=]Z*"j!%_% 
?��Z%$> q !=Q*>?!"< !=�%Q*=!!{< �>`%["` �%q-
]=$Z[ > ?���Z 2–3 $%}".

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

�"?%[% ?%[Z]^!� *= !��Z[!%<Z�!� [Z$!%[]�!-
!{ J>!'�ZW >�=��!"` <’{qZ[, =]� !� �=!Z�� !Z� 
q= 2–3 *"�!Z ?ZQ]{ ?%{[" _%Q*�%_% <]{[%_% ?=-
�=]Zj>.
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�%�<>[=!!{ q=]"�'%["` {["� [Z$}>[=�*^Q{ 
?�%*{_%< 1–1,5 �%'> *= `=�='*��"q>�*^Q{ Q*Z#'"-
<" ?=�=]Zj=<", <’{q%["<" =*�%JZ{<", '%!*�='-
*>�=<", 'ZQ*'%["<" $�J%�<=�Z{<", %Q*�%?%�%-
q%<, [Z$Q*=[=!!{< > �%Q*Z >�=��!%W 'Z!�Z['".

�Z$*[��$��!!{ [Z�>Q> > J�'=]Z{`, !%Q%_]%*-
'%[%<> Q�'��*Z [ ��J���!Q-]=}%�=*%�ZW.

,��������� ?���$}=j=� $Z=_!%Q*"j!> ]z-
<}=]^!> ?>!'�Zz *= Z$�!*"JZ'=�Zz q}>$!"'=. 
� `%$Z ["'%!=!!{ ]z<}=]^!%W ?>!'�ZW ]Z'[%� 
["*Z'=� ?�%q%�"#, }�q}=�[!"#, > !=Q*>?!%<> 
']Z!Zj!"# *= }Z%`Z<Zj!"# =!=]Zq #%_% ["{[]{�: 
']Z*"!!%-}Z]'%[> $"Q%�Z=�Zz > ["_]{$Z ?���[=�-
!% ]Z<J%�"*=�!%_% ?]�%�"*%q> (Q%*!Z ']Z*"! [ 
1 <']), �Z[�!^ }Z]'= Z _]z'%q" !%�<=]^!"# =}% 
$��% ?Z$["��!"#, �Z[�!^ `]%�"$Z[ !� q<Z!�-
!"#. ���"JZ'=�Z{ ?%]Z%[Z�>Q> ?�%[%$"*^Q{ ?�" 
$%Q]Z$��!!Z '=]>, �%*%_]%*'%[%_% Q�'��*>, ?�" 
�^%<> $[Z ?�%}" <=*��Z=]> !�%}`Z$!% [Z$Z}�=*" 
?�%*{_%< 24 _%$"!. � ?=�Z�!*Z[ Zq ?=�=]Z*"j-
!%z J%�<%z <=*��Z=] $]{ $%Q]Z$��!!{ [Z$}"-
�=z*^ ?�%*{_%< 14 $Z} ?ZQ]{ ?%{[" Q"<?*%<Z[.
�QZ q�=q'" [Z$ `[%�"` != ?%]Z%<Z�]Z* $%Q]Z$�>-
z*^Q{ [ %$!Z# q ='��$"*%[=!"` ���� ]=}%�=-
*%�Z# > �=<'=` \]%}=]^!%W <����Z ]=}%�=*%�Z# 
q $Z=_!%Q*"'" ?%]Z%<Z�]Z*>. �%!= *='%� ?�%[%-
$"*^ ��_>]{�!"# Q'�"!Z!_ != ?%]Z%[Z�>Q" [='-
�"!!%_% ?%`%$��!!{.

,�'�	��#���� 
���������. �[ZQ!%, �J�'-
*"[!= [='�"!=]^!= ?�%_�=<= q=}�q?�j"]= >Q?Z�-
!> ?�%JZ]='*"'> ?%]Z%<Z�]Z*>, *%<> <%]%$� 
?%'%]Z!!{ ]Z'=�Z[ q$�}Z]^�%_% !� q>Q*�Zj=]"-
Q{ [ ?�='*"�Z q *='"<" `[%�"<". �$!=' ?%{[= 
']Z!Zj!%W '=�*"!" _%Q*�%_% <]{[%_% ?=�=]Zj> 
?%*��}>� ["']zj�!!{ ?%]Z%<Z�]Z*>. �?Z!=]^!> 
J%�<> ?%]Z%<Z�]Z*> $"J���!�Zzz*^ Zq _%Q*�%z 
?%Q*Z!J�'�Z#!%z ?%]Z!�#�%?=*Z�z, _%Q*�"< Z!-
J�'�Z#!"< <Z�]Z*%<, $"J*��Z#!%z !�#�%?=*Z�z
(*=}]. 3); ?%]Z�=$"'>]%-!�#�%?=*Z�z, !�#�%-
?=*Z�z ]"�^%[%_% !��[= (*=}]. 4); }>]^}=�!> 
J%�<> — q [Z$?%[Z$!"<" J%�<=<" }%*>]Zq<>, 
�!*��%[Z�>Q!%W Z!J�'�ZW, ']Z�%[%_% �!��J=]Z*> 
(*=}]. 5).

����$>QZ< > �=qZ ?Z$%q�" != _%Q*�"# Z!J�'-
�Z#!"# <Z�]Z* Q]Z$ $"J���!�Zz[=*" *= ["']z-
j"*" ?%]Z%<Z�]Z*. \%Q*�"# Z!J�'�Z#!"# <Z�]Z* 
q><%[]�!"# Z!J�'�Z#!"< =_�!*%< =}% Z!*%'-
Q"'=�Z�z q �%q["*'%< q=?=]�!!{ }Z]%W *= QZ�%W 
��j%["!" Q?"!!%_% <%q'>. �=�='*��"q>�*^Q{ 
�>`%[%-��J]�'*%�!"<", *=q%["<", *�%JZj!"<" 
*= �%q]=$=<" j>*]"[%Q*Z (*=}]. 4). �Z�]Z* ["!"-
'=� ?��["!!% ?�" *='"` Z!J�'�Z#!"` q=`[%�z-
[=!!{`, {' �!*��%[Z�>Q!= Z!J�'�Z{, ?%]Z%<Z�]Z*, 

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

�"$Z]{z*^ 'Z]^'= ?��Z%$Z[: _%Q*�"# <Z�]Z* 
`=�='*��"q>�*^Q{ !=�%Q*=!!{< ']Z!Zj!%W '=�-
*"!" Z *�"[=� [Z$ 'Z]^'%` $Z} $% 2–3 *"�!Z[;
> <%<�!* Q*=}Z]Zq=�ZW !�[�%]%_Zj!"` Q"<?*%<Z[ 
?%j"!=�*^Q{ �=!!Z# [Z$!%[!"# ?��Z%$ *�"[=]Z-
Q*z 5–6 <ZQ{�Z[, >Q]Z$ q= !"< !=Q*=z*^ ?Zq!Z# 
[Z$!%[]z[=]^!"# ?��Z%$ Z ?��Z%$ q=]"�'%["` 
{["�.

�Q!%[!Z $Z=_!%Q*"j!Z '�"*��ZW _%Q*�%_%
Z!J�'�Z#!%_% <Z�]Z*>:

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

\%Q*�"# ?%j=*%' q=`[%�z[=!!{ =}% q '%�%*-
'%j=Q!%W ?�%$�%<", q= 1–3 $%}" q’{[]{z*^Q{ 
Q"<?*%<" >�=��!!{ Q?"!!%_% <%q'>.

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

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

�"?%["< � �%q["*%' '%�%*'%j=Q!"` =}% *�"-
[=]"` *=q%["` �%q]=$Z[.

��%JZj!Z *= [=q%<%*%�!Z ?%�>��!!{ �%q["[=-
z*^Q{ [ *{�'"` Z q=*{�!"` ["?=$'=`.

��" [%_!"��[Z# J%�<Z [ }Z]^�%Q*Z ["?=$'Z[ 
<Z�]Z* ?���}Z_=� _%Q*�%. �%j"!=�*^Q{ Zq q=_=]^-
!%Z!*%'Q"'=�Z#!"` Q"<?*%<Z[ — ?Z$["��!!{ 
*�<?��=*>�" *Z]=, %q!%}>, !�q$>�=!!{; �Z$�� 
["!"'=� != *]Z '%�%*'%j=Q!%W ?�%$�%<", ?�" 
{'Z# q’{[]{z*^Q{ �=$"'>]%!�[�"*"j!"# }Z]^, 
Q"<?*%<" ?%$�=q!�!!{ '%�Z!�Z[ Q?"!!%_% <%q-
'> *= ?=��Q*�qZW [ $Z]{!�Z �"W, _�>$�#, �"[%*=, 
'Z!�Z[%'. �= 1–3 $%}" ?ZQ]{ ?%j=*'> q=`[%�z-
[=!!{ q’{[]{z*^Q{ Q"<?*%<" >�=��!!{ Q?"!-
!%_% <%q'> q ?�"_!Zj�!!{< ��J]�'*%�!%W $Z{]^-
!%Q*Z !"�j� q= [%_!"�� >�=��!!{. ��" �^%<> 
["�=��!ZQ*^ ']Z!Zj!"` ?�%{[Z[ <Z�]Z*> ?�{<% 
q=]��"*^ [Z$ _%Q*�%*" ?�%��Q>, ]%'=]Zq=�ZW [%-
_!"�= *= ?%�"��!%Q*Z >�=��!!{ {' > ?%?���' 
Q?"!!%_% <%q'>, *=' Z ?% #%_% $%[�"!Z [4,5]. 
	=#j=Q*Z�� q=?=]^!Z [%_!"�= ]%'=]Zq>z*^Q{ 
[ _�>$!"` Q�_<�!*=` Q?"!!%_% <%q'>. ��" >�=-
��!!Z Q���$!^%_�>$!"` Q�_<�!*Z[ Q?%j=*'> ["-
{[]{z*^Q{ %}%]%!'%[%-'%�Z!��[Z Q"<?*%<", $% 
{'"` �["$'% ?�"�$!>z*^Q{ Q?=Q*"j!Z ?=�=]ZjZ 
!"�!Z` 'Z!�Z[%' Zq ?Z$["��!!{< Q>`%�"]^!"` 
��J]�'QZ[, <’{q%[%_% *%!>Q>, ?%{[%z q ?���"` 
$!Z[ ?=*%]%_Zj!"` ��J]�'QZ[ �%q_"!=]^!%_% 
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*"?> (�=}Z!Q^'%_%, �??�!_�#<=, \%�$%!=), = q=
10–14 $Z}, !=[?='", ��J]�'QZ[ q_"!=]^!%_% `=-
�='*��> (�>'%[Q^'%_%, ��`*���[=, �%QQ%]Z<%) 
q ']%!>Q%< Q*%? Z '%]Z!!"` j=�%'. ��" *{�-
'"` J%�<=` <Z�]Z*> q ]%'=]Zq=�Z�z q=?=]^!"` 
[%_!"� > _�>$!"` Q�_<�!*=` != ?%j=*'> _%-
Q*�%_% ?��Z%$> �%q["[=z*^Q{ <]{[Z ?=�=]ZjZ

qZ q!"��!!{< *%!>Q> <’{qZ[ *= q_=Q=!!{< Q>`%-
�"]^!"` ��J]�'QZ[ > !%_=`, {'Z ?%*Z< �["$'% 
*�=!QJ%�<>z*^Q{ > Q?=Q*"j!Z. ��" >�=��!!Z 
�"#!%-_�>$!"` Q�_<�!*Z[ Q?"!!%_% <%q'> %$-
!%j=Q!% �%q["[=z*^Q{ ?=�=]ZjZ > [QZ` 'Z!�Z['=` 
(<]{[= [��`!{ *= Q?=Q*"j!= !"�!{ ?=�=?]�_Z{) qZ 
q<Z!%z j>*]"[%Q*Z, q=*�"<'%z Q�j%["?>Q'=!!{.

������� 3
E�&����$����� ��.��� ������+��' &��!� �����!�%���",
.�����' ������&��$����' �� �&�������' �������������'

������� 4
E�&����$���� ������ .�����.� ��������/��.� �����!�%���"

@����� 
����!�%���
(������+�� &��!�)

[����� ������&��$���� �������-
�������( (�����! [�%��-F����)

E�&�������
�������������(

���"$����� 
����� :����� �"���!"��� �������' ������' ��

��������"��-�"��$���' ������
��	�����
������������' �������'

?��"�	����
������

������� �$� �����$ 
�	��

>����� �����"��$
�� ������"��$ �����"�� �����'
�������, ����������� �����

����������� �����

�����
	�
�������� ;����� ���$����� ���$�����

����������� ���-
��� {���������� ������! 	��#�� ������!

="���� ���-
��� ������� :���#���� :�������� �� �"�����

?��"�	���� ��-
��"����

A����������, � �����-
��"���
 �����"�
, 
��� ��"�������
���� — ���#����
���� �������
 ������

&���������, � �����"���
 �����"�
,
������ ������������ �$��,
���$���� �������
 ������

*��#������ ����� 
����� �������, ���-
����� 	 �����"���
 
�����"��

���/����
����
���'
���"�����

@���! �����"���
 �����"��
	� ������������ ����

�����"���
 �����"�� 	� 
������������ ����

&�
#�"��� ���-
"����

_���� $��- ��
����"�����

_���� $��- ��
����"�����

_���� $��- ��
����"�����

<’�	��� ���� %���� 	��#���� %��#���� %��#����

A����' _����, �/���� ��	��, ������ ��	��, ������

����� �����-
"���� ��
��

% �����"���
 �����"��, 
�����/� ������

% �������"���
 �����"��,
�����/� ����

% �����"���
 �����"��, 
�����/� ����

���#��8#���( `���!���� U����/�� ��!���!� `��#�� 
���-�.

;����� 
�"���!"�� {���������

:’�"� ����"��� �� ����	�, �����-
������ ��	 ���/���� ���"����� 
�� �	"���� ��	��
 �$����,
��	 ��"�#���, ���������

��������

>������ ���	�$ 
�����$���; "�����-
������ �"����	 
(� 200–300 �"����
� 1 ��")

|���� 	�"�/��� 
����� (�’�"� ����	� 
� �’�	�� ������)

;����� ��!"�� }��� ������
&�������� �� �’�"� ����	�, 
��	�� �� ������� �	"���, 
���/���� ���"����� 	�������-
������ ����

%���"��� 	����
}����
	�"�/���
	����

�"�-������-
"-��������� :������� :’�"� ����	� � ����"���, ����-

������ 	 ���/����� ���"�����
���������� ����� 
��"��

}��� ��#����, 
�#"��� �������� 
�� 	�"�/��� �����

*��#���� "���-
�$ ����� @� 
���������

������������ ����	
������' �����"�����,
�"������ �������"���

���, �"������ �"���� 
�"����, �"�	����, ���/���� 
����� �� �"���� �	���

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

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

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

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

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

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

������� 5
E�&����$����� ��.��� -"�+-����� &��! �����!�%���",

-��"���!", ������#��"���' ��&��$�' �� �����#�.� ��$�&����"

@����� F"�+-���� &��-
!� �����!�%���"

F"�+-���� &��!� 
-��"���!"

F"�+-���� &��!� 
������#��"���' 

��&��$�'

F"�+-���� &��-
!� �����#�.� 

��$�&����"

����������	

���� ���!��-
�� ��������� 
������ �	 
���� 
�� �"���!"�� 
�����������!�

%�’�	� 	�
���-
����� 	� �#������� 
� '#� ����������
 
��������

>����� �	 
����
�� ���!� ������

*��� �"���,
�����������
� ���������� 
��$���

����� 	�
���-
�����

����� $�����, 
�"� ������ ���	��-
��!���� ����� 
������

;�����, ��� ����"�-
����� ���"���"�-
$�����, ��	���������, 
�����$����� �������

��������, ������
	 ������ ;�����

&�������� %���������, � ��#-
��
 �������
 - ��� %����$�!���� ���/��� ��� ���� 

� ���
:�� 	����������  
� ���

;"���� ��"� @���������,
���������� : �����
 
���
 ����������� _�	���

&���� �� �������	�' : �����
 
���
 : �����
 
���
 * ��"�/��� 
���
 <#"���
���"������ * ��"���� $"�� @� 
��������� @� 
��������� @� 
���������

&�"������ @� ���/��� %��#���, � �����
 

���
 ��������� @� ���/��� @� ���/���

����	� �� ����"��� 
�����������
 
������

{��������� 	���� :������� }���� 	���� {��������� 	����

=�"������� ������

{����������,
��"������ ��	��-
���� �� �����$��. 
<#"��� �	"��� 
�������, ���� 
��������� ���

{���������� �"� 
��#��
 ���
(���$��, $��-
� �����). <#��� 
���#����� ��� ������� 
�����, ������, II ���

{����������, ������! 
�� �"� ��/' ����"-
$���' �����������

{����������, 
������!
�� 2-3-�����#�� 
	�
��������

<����$��"���� ���-
���

:��	����!���� � 
������� 
���
 @� 
���������� {���������� <#� ����

?����"��� �������

?��������-
�-�������"�-
��� �"����	, 
���� ����������, 
�"�����-��"��� 
���������

: �����
 
���
 
�#� ���� ������� 
�"����	

������� "�����-
����- �������"���� 
�"����	, ���� �����-
�����, ����� ��"�� � 
$"��	� ����"���� 
�� ����������

?����������� 
�"����	, ����� 
��"�� ���������� 
� 2 $/", ������ 
$"��	� � 
"����� 
����"����
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<" %q!='=<" }%*>]Zq<>, ']Z�%[%_% �!��J=]Z*> 
(*=}]. 5), *%<> [=�]"[% $�*=]^!% q}"�=*" =!=<-
!�q, > *%<> j"Q]Z �?Z$�<Zj!"#, %Q%}]"[%Q*Z [='-
�"!=�ZW [Z$?%[Z$!% $% [Z'>, = *='%� > �=qZ <=!-
$�Z[%' q[=�=*" != #<%[Z�!Z �"q"'".

/�������� ?%]Z%<Z�]Z*> [ $Z*�# Q"<?*%<=-
*"j!�. � Q=<� *%<> *='%z [=�]"[%z � Q?��"JZj-
!= ?�%JZ]='*"'=, {'= <%�� [�{*>[=*" �"**{ 
`[%�%<>.

����}Z_ ?%]Z%<Z�]Z*> [ $"!=<Z�Z. �%[Z]^!�
*= !��Z[!%<Z�!� [Z$!%[]�!!{ J>!'�Z# >�=��!"` 
<’{qZ[ Q?%Q*��Z_=�*^Q{ q= 2–3 *"�!Z ?ZQ]{ ["-
!"'!�!!{ <]{["` ?��"J��"j!"` ?=�=]ZjZ[. �_-
'Z ?=��q" [Z$!%[]zz*^Q{ ?�%*{_%< 2–3 <ZQ{�Z[, 
= ?=�=]ZjZ q=q["j=# !� [Z$!%[]zz*^Q{ ?%[!ZQ*z. 
�>!'�ZW <’{qZ[ <%�>*^ [Z$!%[]z[=*"Q{ ?�%-
*{_%< 'Z]^'%` <ZQ{�Z[ =}% �%'Z[. �]� [ }=_=*^%` 
["?=$'=` ?%[!ZQ*z %$>�=*" [Z$ ?%]Z%<Z�]Z*>
!�<%�]"[%. � 1 q 200 `[%�"` �%q["[=z*^Q{ 
$�J%�<=�ZW `��}*= Z 'Z!�Z[%', >!=Q]Z$%' {'"`
]z$"!= q=]"�=�*^Q{ Z![=]Z$%< != [Q� �"**{ 
[1,2,8]. ��%*{_%< *�"[=]%_% j=Q> q}��Z_=z*^-
Q{ =*%!Z{, =��J]�'QZ{, =*�%JZ{. �%�>*^ ["!"-
'=*" !�}�q?�j!Z >Q']=$!�!!{ ?%]Z%<Z�]Z*> —
?!�[<%!Z{, =*�]�'*=q" ]�_�!^, Z!*��Q*"�Z=]^!"# 
<Z%'=�$"*, _%Q*�� �%q�"��!!{ �]>!'=, *{�'Z 
�]>!'%[%-'"�'%[Z �%q]=$" q '�%[%*�j�z, ?��-
J%�=�Z�z, ["�=q'=<", '"�'%[= !�?�%`Z$!ZQ*^. 

	��Z$'% > [Z$!%[!%<> ?��Z%$Z ["�=��!Z [�_�*=-
*"[!Z �%q]=$", *='Z {' `%]%$!Z != $%*"' Q"!z�-
!Z 'Z!�Z['", ?%�>��!!{ ?�%��QZ[ ?%*%["$Z]�!-
!{. ��='*"j!% ?%[!ZQ*z [Z$!%[]zz*^Q{ ='* 
'%[*=!!{ Z J%!=�Z{ > `[%�"` Zq }>]^}=�!%z J%�-
<%z ?%]Z%<Z�]Z*>, = *='%� ?%[!ZQ*z =}% j=Q*'%-
[% [Z$!%[]z�*^Q{ �>`%[= <>Q'>]=*>�= %}]"jj{. 
�]"q^'% 5% `[%�"` ?%<"�=z*^ ?���[=�!% [Z$ 
?%�>��!!{ $"`=!!{ [!=Q]Z$%' ?=�=]Zj> $"`=]^-
!%W <>Q'>]=*>�". ����$ $%�%Q]"`, {'Z [ $"*"!-
Q*[Z ?���!�Q]" ?=�=]Z*"j!> J%�<> ?%]Z%<Z�]Z*>, 
Q?%Q*��Z_=�*^Q{ ?%Q*?%]Z%<Z�]Z*!"# Q"!$�%< 
(?�%_��Q"[!= <’{q%[= Q]=}'ZQ*^, }Z]^ > <’{q=`
Z Q>_]%}=`) [1].

)�*�����
� ><%[=` q!"��!!{ ='*"[!%Q*Z [='�"!=]^!%W 

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

	
�� ���
��" �� 
���������� ���������
�������
.
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@� ���� ���������
 ������
 ����
 ��	����� ����� �������� ���������' ��������"������ COVID-19 � ����� �� ���"�����.
*�����"��, � "�/� ��� ������� — Pfizer-BioNTech (BNT162b2) «Comirnaty» �� Moderna mRNA-1273 «Spikevax» — �
��"��� :��% 
�"� �������$ 	���������� � ����� � ��"��� ���/� 	 ��
 �	�"��� � ����������� � *���'��.
%� ������ ��	�"������ �"������
 ��"��#���, ����� ������� ����� �������� ����"� ��	������� �� �����������. �������� �� 
��$��� ���"�	 ����#���
 ���� ���"� ���������' Pfizer-BioNTech (BNT162b2) «Comirnaty» �� Moderna mRNA-1273 «Spikevax» ���	�!
�� ������"���� �"������� ������$ �������
, ��������
 ������� �� ����������"��$ ��������� 	 ��$���� �������� � ���
 ����!����. 
_�	�� ��"����������$ 	���"��$ ������� � ����� ���"� $���' �������', �#"������ ��/�
 ���"�$���!���
 ���"����� �������' 
SARS-CoV-2, ���������� ��#�$ 	�
�������� � ����� �	 ��������� 	�
���������� 	�"�/������ ��$���� ��������� �"� �������-
��' ����� �� ����������� ��	��� �#"���
 ��������"���
 ���� ���"� �����	���'.
% �	���' $"��"��$ �������� ������ � ����� ��$���� �����	���' ������ ���� 	�����#��� �� $����
 	 ������ ��	��� $�����"�	���' 
�� ������ �������� � ��#��' ����� 	 ������#���� ������� ��� $���' ����������' 
���� COVID-19. :��������� ���� 
COVID-19 ����� 	 �������� �������� ��	���, ��������� 	�
����������, ��������������� ������� ! ����������. ���/ ��# ����-
��� � ���������' ����� �� ���"����� �	 ��	���� ��	��� ��#�$ 	�
��������, �"�� 	���������� ������� ����"���� ����� 	 $��� ����$ 
��	��� �� ��������� '� ���������� 	 �Z����������� ��#"����� '' ���������.
@�	��#���� �� /���� ������#���� ���������', ������ ������������ ���������
 ����"�������
 	�
��� �"� ������
	 COVID-19, � ��� ���"� ��	���$ ��������������, ����$ ����� ���, ������ ����.
@��	������ ��#"�� ������������ ����� ����� 
�"���� ���������!� ���� ��/�
 ����������
 
��� � �� ������������ �"���' 
���������' �����.
A���� 	���"���� �� ����������� ���"���� ���������.
U�8/�#� ���#�: ����������,  COVID-19, ����.

The main issues of children and adolescents vaccination against COVID-19
L.O. Yushchenko, V.S. Oliynyk, &.V. Tikholaz, G.I. Mantak, V.&. Tikholaz
National Pirogov Memorial Medical University, Vinnytsya, Ukraine

The main principles of specific immunoprophylaxis of COVID-19 in children and adolescents were determined based on the accumulated
scientific data. It was established that only two vaccines, Pfizer-BioNTech (BNT162b2) «Comirnaty» and Moderna mRNA-1273 «Spikevax» were 
approved by the WHO for emergency use in children and only the first of them was approved for use in Ukraine. 
Both vaccines have a proven safety and efficacy profile according to the results of clinical trials. The current analysis of   side effects associated 
with Pfizer-BioNTech (BNT162b2) «Comirnaty» and Moderna mRNA-1273 «Spikevax» vaccination indicates a favorable clinical course of local, 
systemic reactions and myocarditis following a vaccination with regression of symptoms in all patients. The risk of the multisystem inflammatory 
syndrome in children following acute infection, the potential for other sequelae of SARS-CoV-2 infection, the risk of severe disease in children 
with underlying medical conditions, remain compelling reasons for vaccination of children and outweigh possible risks of side effects associated 
with vaccination. 
In the context of the global shortage of vaccines in the world, immunization programs should focus on groups of highest risk of hospitalizations 
and deaths, according to the Prioritization Roadmap. Children vaccination against COVID-19 with risk factors, comorbidities, immunodeficiency 
is a priority. Before vaccinating children and adolescents at low risk of serious disease, children from high-risk groups should be actively identi-
fied and vaccinated, justifying the importance of their vaccination. 
Despite the widespread introduction of vaccination, appropriate preventive measures for fighting COVID-19 should be taken, including physical 
distancing, frequent handwashing, wearing masks. 
It is extremely important to maintain a high level of vaccination coverage against other infectious diseases and not to delay the planned 
vaccination of children.
No conflict of interests was declared by the authors.
Key words: vaccination, COVID-19, children.
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�'*>=]^!"<" q=]"�=z*^Q{ Q^%_%$!Z 
?"*=!!{ ?�%JZ]='*"'" COVID-19 {' 
Q���$ $%�%Q]%_%, *=' Z Q���$ $"*{j%_% 

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

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

��� $%Q]Z$��!!{ — ["q!=j"*" %Q!%[-
!Z ?�"!�"?" Z<>!%?�%JZ]='*"'" $Z*�# *= 
?Z$]Z*'Z[ ?�%*" COVID-19 != %Q!%[Z !='%?"-
j�!"` !=>'%["` $=!"`.
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1�>��������*�+ �� COVID-19 *���� ���`-
��3� ��*�"���`

SARS-CoV-2 — �� q%%!%q!"# '%�%!=[Z�>Q, 
Z$�!*"JZ'%[=!"# > ?=�Z�!*Z[ ?���[=�!% q >�=-
��!!{< [��`!Z` $"`=]^!"` �]{`Z[ !=?�"'Z!-
�Z 2019 �. |���q Q`%�ZQ*^ $% '%�%!=[Z�>Q> !%-
["# [Z�>Q %*�"<=[ !=q[> SARS-CoV-2. 
� � 
%$!%]=!�z_%["# �	�-[Z�>Q, �% <=� ?%!=$ 70% 
Z$�!*"j!%Q*Z Q[%�W ?%Q]Z$%[!%Q*Z q SARS-CoV
Z }]"q^'% 50% Zq '%�%!=[Z�>Q%<, [Z$?%[Z$=]^-
!"< q= }]"q^'%Q`Z$!"# ��Q?Z�=*%�!"# Q"!-
$�%< (MERS-CoV). 
�# [Z�>Q, [Z$%<"# !� ]"�� 
��Q?Z�=*%�!"<", =]� # Q"Q*�<!"<" ?�%{[=<", 
Q?�"j"!{� `[%�%}>, {'> !=q"[=z*^ COVID-19. 
�}��[Z=*>�> �%q�"J�%[>z*^ *=': «CO»
%q!=j=� corona ('%�%!=), «VI» — virus ([Z�>Q) *= 
«D» — disease (q=`[%�z[=!!{). � <%<�!*> ?%-
{[" [Z�>Q ?�%$%[�>� �[%]z�Z%!>[=*", >!=Q]Z-
$%' j%_% != ��# <%<�!* �Q�Q[Z*!{ %�_=!Zq=�Z{ 
%`%�%!" q$%�%[’{ (����) ["$Z]{� ?’{*^ *"?Z[ 
SARS-CoV-2, {'Z ["']"'=z*^ Q*>�}%[=!ZQ*^, 
q%'��<=, [=�Z=!*" «=]^J=», «}�*=», «_=<<=», 
«$�]^*=» Z «%<Z'�%!», [�=`%[>zj" W`!Z# [?]"[ 
!= ?���$=j> Z!J�'�ZW *= *{�'ZQ*^ q=`[%�z[=!-
!{. �jZ'>�*^Q{, �%, !�q[=�=zj" != �["$'� 
?%�"��!!{ [=�Z=!*= «%<Z'�%!» [ >Q^%<> Q[Z*Z, 
�[%]z�Z{ SARS-CoV-2 ?�%$%[�"*^Q{, Z %<Z-
'�%! !=[�{$ j" Q*=!� %Q*=!!Z< *"?%< [Z�>Q>, 
�% ["']"'=� Q*>�}%[=!ZQ*^ [62].

�*=*"Q*"j!Z $=!Z Q[Z$j=*^ ?�% <�!�> 'Z]^-
'ZQ*^ $Z*�#, {'Z Z!JZ'>[=]"Q{ '%�%!=[Z�>Q%<, 
?%�Z[!{!% q $%�%Q]"<". �Z*" Q?�"#!{*]"[Z $% 
COVID-19 !�q=]��!% [Z$ [Z'> *= Q*=*Z. �]Z!Zj-
!Z ?�%{[" [ ?�$Z=*�"j!"` ?=�Z�!*Z[ q=q["-
j=# <�!� ["�=��!Z ?%�Z[!{!% q $%�%Q]"<".
�$!=' $Z*" �=!!^%_% [Z'>, %Q%}]"[% !�<%[]{*=, 
[�=q]"[Z $% �Z�W Z!J�'�ZW ��	
���=q!=j=�*^Q{, �% 
$Z*" *= $%�%Q]Z <=z*^ ?%$Z}!"# �Z[�!^ Z!JZ'>-
[=!!{, =]� [ $Z*�#, {' ?�=["]%, �Z$�� Q?%Q*��Z-
_=z*^Q{ Q"<?*%<", ?�"j%<> <�!� ["�=��!Z 
�	�
���%$!%j=Q Q?�=[�!Z# �Z[�!^ Z!JZ'>[=!!{ 
Q���$ $Z*�# ?�%*{_%< *�"[=]%_% j=Q> q=]"�=[-
Q{ !�[Z$%<"<, %Q'Z]^'" ?�Z%�"*�* > *�Q*>[=!-
!Z !=$=[=[Q{ $%�%Q]"< j���q *{�'"# ?���}Z_ 
'%�%!=[Z�>Q!%W `[%�%}" �14,38]. ����[=�=!!{ 
?%*%j!"` $=!"` [Q� �� ['=q>� != *�, �% $Z*" 
<=z*^ !"�j> Q?�"#!{*]"[ZQ*^ ?%�Z[!{!% 
q $%�%Q]"<", `%j= �� ?%*��}>� ?%$=]^�%_% 
<%!Z*%�"!_> *= q}Z]^��!!{ Q?�%<%�!%Q*Z $% 
*�Q*>[=!!{ �23,43 ].

�= $=!"<" Mayo Clinic, $Z*" Q*=!%[]{*^ 
}]"q^'% 19% >QZ` q=���Q*�%[=!"` ["?=$-
'Z[ COVID-19 > ���. � ?%j=*'> [���Q!{

2021 �%'> q=���Q*�%[=!% }]"q^'% 7,6 <]! ["-
?=$'Z[ q=`[%�z[=!!{ Q���$ $Z*�#. � $�{'Z 
<�$"j!Z Q*=!", *='Z {' %�"�Z!!{, �>'�%["# 
$Z=}�*, =Q*<=, [�%$��!Z [=$" Q���{, _�!�*"j!Z 
q=`[%�z[=!!{ *= *Z, �% [?]"[=z*^ != !��[%-
[> Q"Q*�<> =}% <�*=}%]Zq<, <%�>*^ ?Z$["�>-
[=*" �"q"' Q��#%q!%_% q=`[%�z[=!!{ $"*"-
!" != COVID-19. 	= ?�%*"[=_>, $�{'Z =[*%�" 
[Z$q!=j=z*^ $%Q"*^ !"q^'Z �Z[!Z q=`[%�z[=-
!%Q*Z Q���$ ?=�Z�!*Z[ $"*{j%_% [Z'> (3836) —
1,8% [Z$ q=_=]^!%W 'Z]^'%Q*Z Z!JZ'%[=-
!"` (216 305); Zq !"` 13,3% _%Q?Z*=]Zq%[=!Z,
= 5,4% <=z*^ Q>?>*!Z q=`[%�z[=!!{. � *��*"-
!" (32,4%) ["?=$'Z[ q=`[%�z[=!!{ <=]% ]�_-
'"# ?���}Z_ Z > 4,3% — *{�'"#, %Q%}]"[% [ $Z*�# 
[Z'%< $% 6 �%'Z[ (10,8%). � 511 _%Q?Z*=]Zq%[=-
!"` ?=�Z�!*Z[ 3,5% ?%*�=?"]" $% ��=!Z<=�ZW, 
= 4 $"*"!" q=_"!>]". 	"�j"# �"q"' *{�'%Q*Z 
q=`[%�z[=!!{ ?%[’{q=!"# qZ q}Z]^��!!{< [Z'> 
*= '=]�!$=�!%_% j=Q>, *%$Z {' ["�"# �"q"' —
q !={[!"<" Q>?>*!Z<" q=`[%�z[=!!{<" ([Z$-
!%��!!{ �=!QZ[ (��): 2,80; 95% $%[Z�j"# Z!-
*��[=] (��): 1,74–4,48) �11,13]. 

�"<?*%<" q=`[%�z[=!!{ COVID-19 > $Z-
*�# <%�>*^ }>*" �Zq!"<", [Z$ }�qQ"<?*%<!"` 
J%�< Zq ]�_'"< ?���}Z_%< $% ?�%{[Z[ *{�'%_% 
q=`[%�z[=!!{ $"`=]^!"` �]{`Z[, > *%<> j"Q-
]Z ?!�[<%!ZW *= _%Q*�%_% ��Q?Z�=*%�!%_% $"Q-
*��Q-Q"!$�%<>, �% ?�"q[%$"*^ $% ?%]Z%�_=!!%W 
!�$%Q*=*!%Q*Z *= Q<��*Z. �"<?*%<", ?%[’{q=!Z 
q '%�%!=[Z�>Q!%z Z!J�'�Z�z [ $Z*�#, ?%$Z}!Z
$% *"`, �% Q?%Q*��Z_=z*^Q{ [ $%�%Q]"`, Z !=_=-
$>z*^ q["j=#!> q=Q*>$> ��	
��	=#j=Q*Z�� ?%[Z-
$%<]{z*^ ?�% ]"`%<=!'>, q!"��!!{ =?�*"*>, 
'=��]^, !��"*^, }Z]^ > _%�]Z. �!�Z Q"<?*%<" [ 
$Z*�# — !>$%*= *= }]z[=!!{, $Z=��{, q=$"�'=, 
["Q"?=!!{ *= }Z]^ > �"[%*Z �		
���Z]^�ZQ*^ $Z-
*�# q COVID-19 %$>�>z*^ ?�%*{_%< 1–2 *"�-
!Z[. �$!=' > $�{'"` $Z*�# Q"<?*%<" COVID-19 
<%�>*^ *�"[=*" ?�%*{_%< *"�!Z[ =}% <ZQ{�Z[ 
�23,52]. 

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

�= $=!"<" MPIDR COVerAGE, Q*=!%<
!= }���q�!^ 2022 �%'> Q���$ 3,7 <]! Q<��*�# 
[Z$ COVID-19, q=q!=j�!"` > }=qZ, 0,4% (?%!=$ 
13 400) ?�"?=]" != %QZ} [Z'%< $% 20 �%'Z[, q 
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!"` 58% — != ?Z$]Z*'Z[ [Z'%< [Z$ 10 $% 19 �%'Z[ 
Z 42% — != $Z*�# [Z'%< [Z$ 0 $% 9 �%'Z[ ���
�

�= $=!"<" �Z!ZQ*��Q*[= %`%�%!" q$%�%[’{ 
(���), Q*=!%< != 26.10.2021 [Z$ ?%j=*'> 
?=!$�<ZW '%�%!=[Z�>Q!> `[%�%}> COVID-19 
[ �'�=W!Z ["{["]" > ?%!=$ 152 *"Q. $Z*�#, Q�-
��$ !"` 42 !�?%[!%]Z*!Z ?%<��]" [Z$ !=Q]Z$'Z[ 
`[%�%}". 	=�=qZ != COVID-19 `[%�Z� ?%!=$ 
29 *"Q. $Z*�#, {'Z [ �Z]%<> Q*=!%[]{*^ 8% [Z$ 
q=_=]^!%W 'Z]^'%Q*Z q=`[%�Z]"` != COVID-19.

� ��� ?�%�"[=� ?�"}]"q!% 28 <]! $Z-
*�# [Z'%< [Z$ 5 $% 11 �%'Z[, ?Z$ j=Q ?=!-
$�<ZW [ �Z# [Z'%[Z# _�>?Z q=JZ'Q%[=!% <=#�� 
2 <]! ["?=$'Z[ COVID-19. � $�{'"` Q"*>=-
�Z{` >Q']=$!�!!{ [Z$ Z!J�'�ZW <%�>*^ ?�"q[%-
$"*" $% Q<��*Z. �*=!%< != Q���$"!> �%[*!{ 
2021 �%'> $Z*" [Z'%< [Z$ 5 $% 11 �%'Z[ q=q!=-
]" ?%!=$ 8300 _%Q?Z*=]Zq=�Z#, ?%[’{q=!"` Zq 
COVID-19, Z <=#�� 100 Q<��*�# [Z$ COVID-19. 
�='*"j!%, COVID-19 [`%$"*^ $% 10 %Q!%[!"` 
?�"j"! Q<��*Z $Z*�# [Z'%< [Z$ 5 $% 11 �%'Z[. 
� $Z*�#, {'Z Z!JZ'>z*^Q{ COVID-19, *='%� 
<%�>*^ �%q["!>*"Q{ Q��#%q!Z >Q']=$!�!!{, 
*='Z {' <>]^*"Q"Q*�<!"# q=?=]^!"# Q"!$�%< 
(MIS-C) — Q*=!, ?�" {'%<> <%�>*^ >�=�>-
[=*"Q{ Q����, ]�_�!Z, !"�'", <%q%', �'Z�=, 
%jZ =}% %�_=!" �]>!'%[%-'"�'%[%_% *�='*>. 
� ?%j=*'> ?=!$�<ZW [ ��� q=���Q*�%[=!% ?%!=$ 
2300 ["?=$'Z[ MIS-C > $Z*�# [Z'%< [Z$ 5 $% 
11 �%'Z[  [16
�

�?]"[ COVID-19 != ?Q"`Zj!� q$%�%[’{ $Z-
*�# *= <%]%$Z, q= $=!"<" Unisef, !=q[=!"# 
«[���"!%z =#Q}��_=». 	%["# =!=]Zq ['=q>� != 
["*�=*" �'%!%<Z'" j���q ?Q"`Zj!Z �%q]=$" Q�-
��$ <%]%$Z, {'Z %�Z!zz*^Q{ [ <=#�� 390 <]�$ 
$%]=�Z[ != �Z'. �=!$�<Z{ COVID-19 ["']"'=� 
q=!�?%'%�!!{ �%$% ?Q"`Zj!%_% q$%�%[’{ �Z]%-
_% ?%'%]Z!!{ $Z*�# �53].

�����$���� ���$�"������ COVID-19 � ��-
��� ��������  P� zer-BioNTech (BNT162b2) 
«Comirnaty»

2021 �Z' q!=<�!>[=[Q{ Q*�Z<'"< �%q-
�%}]�!!{< Z [?�%[=$��!!{< [='�"! ?�%-
*" COVID-19 {' $]{ $%�%Q]"`, *=' Z $]{ 
$Z*�#. "�� $[Z [='�"!" ��'%<�!$%[=!Z 
���� $]{ �'Q*��!%_% q=Q*%Q>[=!!{ [ $Z-
*�# — <�	� [='�"!" P� zer-BioNTech 
COVID-19 vaccine, BNT162b2 «Comirnaty» *= 
Moderna mRNA-1273 vaccine against COVID-19 
«Spikevax».

� >?���� %?>}]Z'%[=!%<> [=�Z=!*Z ��%<Z�-
!"` ��'%<�!$=�Z# Zq q=Q*%Q>[=!!{ [='�"-
!" P� zer-BioNTech «Comirnaty», <Z�!=�%$!= 

!�?=*�!*%[=!= !=q[= (INN) — Tozinameran, 
["Q[Z*]�!% Z!J%�<=�Zz ?�% q=Q*%Q>[=!!{ �Z�W 
[='�"!" [ %QZ} [Z'%< [Z$ 16 �%'Z[ �61
���]� ?%-
$=]^�Z $%Q]Z$��!!{ [']zj=]" $Z*�# <%]%$-
�%_% [Z'>. �=', q= $=!"<" ']Z!Zj!"` $%Q]Z-
$��!^, ?�%[�$�!"` Q���$ 2260 ?Z$]Z*'Z[ [Z'%< 
[Z$ 12 $% 15 �%'Z[, [Q*=!%[]�!%, �% [='�"!= <=� 
Q?�"{*]"["# ?�%JZ]^ }�q?�j!%Q*Z *= ?%}Zj-
!"` �J�'*Z[. � =!=]Zq> *"*�Z[ !�#*�=]Zq>zj"` 
=!*"*Z] q�%}]�!% ["Q!%[%' ?�% Q"]^!Z�> [Z$-
?%[Z$^ > '%_%�*Z $Z*�# [Z'%< [Z$ 12 $% 15 �%'Z[. 
����$ >j=Q!"'Z[, {'Z !� q>Q*�Zj=]"Q{ ?%?�-
��$!^% q SARS-CoV-2 *= }>]" [='�"!%[=!Z, !� 
q=JZ'Q%[=!% �%$!%_% ["?=$'> COVID-19 [Z$ 
?%j=*'> $%Q]Z$��!!{ *= j���q 7 =}% }Z]^�� $Z} 
?ZQ]{ $�>_%W $%q". �%$!%j=Q > _�>?Z ?Z$]Z*'Z[, 
{'Z %*�"<=]" ?]=��}%, ["{[]�!% 16 ["?=$'Z[ 
COVID-19 �29,32].

�= ��q>]^*=*=<" ']Z!Zj!"` $%Q]Z$��!^ 
FDA > ���, EMA [ ~[�%?�#Q^'%<> ��_Z%!Z, 
JCVI > ��]"'Z# ��"*=!ZW *= Z!�"` ��_>]{*%�-
!"` %�_=!Z[ ��'%<�!$%[=!% [='�"!> P� zer-
BioNTech «Comirnaty» $]{ �'Q*��!%_% ["'%�"-
Q*=!!{ [ $Z*�# [Z'%< [Z$ 12 �%'Z[ [7,29,35,36
��
�!=]%_Zj!� �Z��!!{ ?Z$*�"<=!% [ �'�=W!Z 
	=�Z%!=]^!%z *�`!Zj!%z _�>?%z �'Q?��*Z[ 
Zq ?"*=!^ Z<>!%?�%JZ]='*"'" Q?%j=*'> $]{ 
$Z*�# q _�>? �"q"'>, = q= $�'Z]^'= <ZQ{�Z[ — 
Z $]{ >QZ` }=�=zj"`, q= ><%[" !={[!%Q*Z 
[ '�=W!Z $%Q*=*!^%W 'Z]^'%Q*Z $%q [='�"-
!", *= [[�$�!% [ $Zz 	='=q%< ��� �'�=W!" 
13.10.2021 � 2234 «��% [[�$�!!{ [ $Zz �Z��!-
!{ %?��=*"[!%_% �*=}> �Z!ZQ*��Q*[= %`%�%-
!" q$%�%[’{ �'�=W!" q ��=_>[=!!{ != Q"*>=�ZW 
q ?%�"��!!{ Z!J�'�Z#!"` `[%�%}, {'"< <%�-
!= q=?%}Z_*" �]{`%< [='�"!=�ZW [Z$ 01 �%[*!{ 
2021 �%'>» [45,49].

���� ��'%<�!$%[=!% '�=W!=< �%q_]{!>-
*" ?"*=!!{ ?�% [='�"!=�Zz $Z*�# [Z'%< [Z$ 
12 $% 15 �%'Z[ *%$Z, '%]" }>$� $%Q{_!>*% ["Q%-
'%_% %`%?]�!!{ $[%<= $%q=<" [='�"!" > ["Q%-
'%?�Z%�"*�*!"` _�>?=` q_Z$!% q �%�%�!^%z 
'=�*%z ���� �%$% ["q!=j�!!{ ?�Z%�"*�*Z[. 
�Z*{< [Z'%< [Z$ 12 $% 15 �%'Z[ Zq Q>?>*!Z<" 
q=`[%�z[=!!{<", {'Z q><%[]zz*^ ["�"# 
�"q"' Q��#%q!%_% q=`[%�z[=!!{ COVID-19, 
?%�{$ q Z!�"<" _�>?=<" ["Q%'%_% �"q"'>, ��-
'%<�!$%[=!% ?�%[%$"*" [='�"!=�Zz ?���%-
j��_%[% [61].

	= Q^%_%$!Z [='�"!= P� zer-BioNTech 
«Comirnaty» (�%<Z�!=*Z) q=]"�=�*^Q{ �$"-
!%z [ �'�=W!Z, $%q[%]�!%z $% ["'%�"Q*=!!{ 
[ $Z*�# [Z'%< [Z$ 12 �%'Z[. �_Z$!% q Z!Q*�>'-
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�Z�z, [='�"!> ?ZQ]{ �%q[�$�!!{ [[%${*^ [!>-
*�Z�!^%<’{q%[% [ $�]^*%?%$Z}!"# <’{q [��`-
!^%W 'Z!�Z['" > ["_]{$Z $[%` $%q (?% 0,3 <] 
'%�!=). ��'%<�!$%[=!% [[%$"*" $�>_> $%q> 
q= 3 *"�!Z ?ZQ]{ ?���%W. 	=�=qZ !�<=� $=!"` 
�%$% <%�]"[%Q*Z [q=�<%q=<Z!!%Q*Z [='�"-
!" «Comirnaty» q Z!�"<" [='�"!=<" ?�%*" 
CO VID-19 $]{ q=[����!!{ '>�Q> [='�"!=-
�ZW. �Q%}", {'Z %*�"<=]" ?���> $%q> [='�"!" 
«Comirnaty», ?%["!!Z %*�"<=*" $�>_> $%q> �Z�W 
Q=<%W [='�"!".

�= Q>j=Q!"<" $=!"<" ']Z!Zj!"` $%Q]Z-
$��!^, %_%]%��!"` P� zer-BioNTech �%$% 
q=Q*%Q>[=!!{ [='�"!" «Comirnaty», ?%'=-
q=!% ["Q%'"# ?�%JZ]^ }�q?�j!%Q*Z [ $Z*�# 
[Z'%< 5–11 �%'Z[. 	= %Q!%[Z ��='*%_�!!%Q*Z 
*= Z<>!%_�!!%Q*Z [='�"!" [ �Z# [Z'%[Z# _�>?Z 
$]{ $%Q]Z$��!!{ %}�=!% $%q> 0,2 <] (10 <'_). 
�Q*=!%[]�!%, �% [ $Z*�# [Z'%< 5–11 �%'Z[, {' 
Z [ Z!�"` [Z'%["` _�>?=`, [='�"!= <=� ?�"#-
!{*!"# ?�%JZ]^ }�q?�j!%Q*Z. ���#%q!"` ?%-
}Zj!"` {["�, ?%[’{q=!"` Zq [='�"!%z, !� [Z$-
<Zj�!%. �J�'*"[!ZQ*^ [='�"!" ?Z$*[��$��!% 
q= 1 <ZQ{�^ ?ZQ]{ [[�$�!!{ $�>_%W $%q" (�J�'-
*"[!ZQ*^ [='�"!" — 90,7%; 95% ��: [Z$ 67,7 
$% 98,3) [56].


Z ��q>]^*=*" Q`[=]�!% �{$%< '�=W!, {'Z 
��'%<�!$>z*^ [='�"!=�Zz ?�%*" COVID-19 
$Z*{< [Z'%< [Z$ 5 �%'Z[ [2,27,39]. �%$!%-
j=Q $�{'Z '�=W!" [='�"!=�Zz $Z*�# [Z'%< 
5–11 �%'Z[, {'Z !� [`%${*^ $% _�>?" ?Z$["��!%-
_% �"q"'> q *{�'%_% COVID-19, �%q_]{$=z*^ 
{' %$!%�=q%[> ?�%_�=<> ��=_>[=!!{ != ?=!-
$�<Zz *= q=]"�=z*^ q= Q%}%z ?�=[% q<Z!z-
[=*" ��'%<�!$=�ZW [ <Z�> !='%?"j�!!{ !%["` 
$=!"` > $%[_%Q*�%'%[Z# ?��Q?�'*"[Z. �='�"-
!=�Z{ ?�%*" COVID-19 !� ?%["!!= [?]"[=-
*" != ?�%[�$�!!{ Z!�"` ?�$Z=*�"j!"` ?�%-
_�=< Z<>!Zq=�ZW, !� ?%[’{q=!"` Zq COVID-19, 
Q=<� W< !�%}`Z$!% ?�"$Z]"*" !=]��!> >[=-
_>, %Q%}]"[% *=<, $� %`%?]�!!{ [='�"!=<" 
q!"q"]%Q{ j���q ?=!$�<Zz COVID-19 [37]. 
�Z$?%[Z$!% $% ��%<Z�!"` ��'%<�!$=�Z# 
����, ?���_]{!>*"` 21.01.2022, [='�"!> 
P� zer-BioNTech «Comirnaty» $]{ $Z*�# [Z'%< 
5–11 �%'Z[ ?�"q!=j=z*^ ?% 0,2 <] (10 <'_) [!>-
*�Z�!^%<’{q%[% [ $�]^*%?%$Z}!"# <’{q. ���� 
��'%<�!$>� [[%$"*" $�>_> $%q> q= 4–8 *"�!Z[ 
?ZQ]{ ?���%W, !=$=zj" ?���[=_> Z!*��[=]> > 
8 *"�!Z[, %Q'Z]^'" $%[�"# Z!*��[=] <Z� $%q=-
<" =Q%�Zz�*^Q{ q ["�%z �J�'*"[!ZQ*z [='�"-
!" Z ?%*�!�Z#!% <�!�"< �"q"'%< ["!"'!�!!{ 
<Z%'=�$"*> / ?��"'=�$"*> [61].

��q>]^*=*" $%Q]Z$��!!{ [='�"!" P� zer-
BioNTech «Comirnaty» ?�%*" [=�Z=!*= '%-
�%!=[Z�>Q> «%<Z'�%!» ["[j�!% q 13.12.2021 
?% 30.01.2022 Q���$ 852 384 ?%[!ZQ*z [='�"!%-
[=!"` $Z*�# [Z'%< 12–17 �%'Z[ Z 365 502 $Z*�# 
[Z'%< 5–11 �%'Z[. �Q*=!%[]�!%, �% �J�'*"[-
!ZQ*^ [='�"!" ?�%*" Q"<?*%<=*"j!"` ["-
?=$'Z[ q!"q"]=Q{ q 66% (95% ��: 64%, 67%) $% 
5% (95% ��: 48%, 54%) $]{ ?Z$]Z*'Z[ [Z'%< 12–
17 �%'Z[ Z q 68% (95% ��: 63%, 72%) $% 12% (95% 
��: 6%, 16%) $]{ $Z*�# [Z'%< 5–11 �%'Z[. �J�'-
*"[!ZQ*^ [='�"!" ?�%*" _%Q?Z*=]Zq=�ZW *='%� 
Q*=]= $��% !"�j%z: q 85% (95% ��: 63%, 95%) 
$% 73% (95% ��: 53%, 87%) $]{ $Z*�# [Z'%< 12–
17 �%'Z[ Z q 100% (95% ��: — 189%, 100%) $% 48% 
(95% ��: -12%, 75%) $]{ $Z*�# [Z'%< 5–11 �%'Z[. 
�*��, [ �?%`> %<Z'�%!= �J�'*"[!ZQ*^ P� zer-
BioNTech «Comirnaty» ?�%*" Q"<?*%<=*"j!"` 
["?=$'Z[ q!"q"]=Q{ $]{ $Z*�#, %Q%}]"[% [Z'%< 
5–11 �%'Z[, ?�%*� [ !"` q}��Z_=[Q{ q=`"Q* [Z$ 
*{�'"` q=`[%�z[=!^ Z _%Q?Z*=]Zq=�ZW. 
Z ��-
q>]^*=*" ?Z$'��Q]zz*^ ?%*�!�Z#!> !�%}`Z$-
!ZQ*^ ["[j�!!{ =]^*��!=*"[!%_% $%q>[=!!{ 
[='�"!" $]{ $Z*�# *= ?%Q*Z#!> [=�]"[ZQ*^ 
}=_=*%�=�%[%_% q=`"Q*>, > *%<> j"Q]Z !%QZ!-
!{ <=Q'" $]{ q=?%}Z_=!!{ ?���$=jZ Z!J�'�ZW 
[25]. �%Q]Z$��!!{ [ <%]%$�"` [Z'%["` _�>?=` 
(6 <ZQ{�Z[ — 2 �%'"; 2–5 �%'Z[) Zq q=Q*%Q>[=!-
!{< [='�"!" P� zer-BioNTech «Comirnaty» *�"-
[=z*^ [51].

�[=�=zj" != [=�]"[ZQ*^ �>*"!!%W [='-
�"!=�ZW, [Q� � *='" [=�]"[% $%*�"<>[=*"Q{ 
14-$%}%[%_% Z!*��[=]> <Z� [[�$�!!{< [='-
�"!" ?�%*" COVID-19 Z [='�"! ?�%*" Z!�"` 
Z!J�'�Z#!"` `[%�%}, q= ["!{*'%< �'Q*��!%W 
[='�"!=�ZW *= ?�%*" _�"?>. �='�"!" ?�%*" 
COVID-19 <%�!= [[%$"*" %$!%j=Q!% q Z!='*"-
[%[=!%z [='�"!%z ?�%*" _�"?> ?Z$ j=Q %$!%_% 
[Zq"*> [ �Zq!Z 'Z!�Z['" =}% q }>$^-{'"< j=Q%-
["< ?�%<Z�'%< [4,49,57].

�=Q*%Q>[=!!{ %$!Z�W Z *Z�W Q=<%W [='�"!" 
$]{ %}%` $%q > Q`�<Z [='�"!=�ZW (_%<%]%_Zj!= 
Q`�<=) � Q*=!$=�*!%z ?�='*"'%z, q=Q!%[=!%z 
!= %*�"<=!"` ��q>]^*=*=` ?�% }�q?�j!ZQ*^, 
Z<>!%_�!!ZQ*^, �J�'*"[!ZQ*^. 
z ?�='*"'> ��-
'%<�!$%[=!% $Z*{< Z ?Z$]Z*'=<. �$!=' $]{ $%-
�%Q]"` ���� ?Z$*�"<=!% _!>j'"# ?Z$`Z$ $% 
["'%�"Q*=!!{ �Zq!"` [='�"! ?�%*" COVID-19 
$]{ �Zq!"` $%q > ["?=$'>, {'�% !�<%�]"[% q=-
[���"*" '>�Q *Z�z Q=<%z [='�"!%z [61].

�]{ ?Z$]Z*'Z[ [Z'%< [Z$ 16 $% 17 �%'Z[ P� zer-
BioNTech «Comirnaty» ?�%*" COVID-19 � �$"-
!%z [='�"!%z, q=���Q*�%[=!%z $]{ q=Q*%Q>-
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[=!!{ [ {'%Q*Z }>Q*��!%W $%q" [7,61]. �$!=' 
> $�{'"` '�=W!=` ��'%<�!$%[=!% [[%$"*" }>-
Q*��!> $%q> $Z*{< [Z'%< 12–17 �%'Z[ ?�%*{_%< 
?��Z%$> [Z$ 3 $% 6 <ZQ{�Z[ ?ZQ]{ q=[����!!{ 
?��["!!%W Z<>!Zq=�ZW [8,40]. �= ��'%<�!$=�Z{-
<" CDC, >QZ ?Z$]Z*'" [Z'%< 12–17 �%'Z[ > ��� 
<=z*^ %*�"<=*" }>Q*��!> $%q> ["']zj!% [='-
�"!%z P� zer-BioNTech «Comirnaty» �%!=#-
<�!�� q= 5 <ZQ{�Z[ ?ZQ]{ q=[����!!{ ?��["!-
!%_% '>�Q> [='�"!=�ZW [15].

	= Q^%_%$!Z != �Z[!Z ~[�%?�#Q^'%_% �%zq> 
[[�$�!!{ }>Q*��!"` $%q !=�=qZ ��'%<�!$%[=!% 
%Q%}=< [Z'%< [Z$ 18 �%'Z[. �= <%�]"[%Q*Z [[�-
$�!!{ }>Q*��!%W $%q" ?Z$]Z*'=<, {'Z q='Z!j"]" 
?��["!!"# '>�Q [='�"!=�ZW, Q]Z$ q[=�=*" != 
'%�"Q*^ Z �"q"' }>Q*��!%W $%q" [ �Z# [Z'%[Z# 
_�>?Z *= ?���_]{$=*" !%[Z $=!Z > <Z�> W` ?%{[". 
��Z< *%_%, !�%}`Z$!% q[��!>*" >[=_> != �?Z-
$�<Z%]%_Zj!"# Q*=!, !=�Z%!=]^!Z ?�Z%�"*�*" 
*= �Z]Z '=<?=!ZW [='�"!=�ZW ?�%*" COVID-19. 
	= �^%<> �*=?Z ?���%j��_%[ZQ*^ !�%}`Z$!% !=-
$=[=*" ?�Z%�"*�*!"< _�>?=< [26].

)��������` ����� �� ���"����� 7 �5�����$�-
�����5� *����5� ����� COVID-19

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

*{�'"# ?��["!!"# Z<>!%$�JZ�"*, !�]Z'%[=!= 
��-Z!J�'�Z{ *%�%. 
�# ?���]Z' !� � ["j��?-
!"<, ']Z!Z�"Q*" <%�>*^ ["'%�"Q*%[>[=*" 
[]=Q!� Q>$��!!{ �%$% Q*=!Z[ =}% ]Z'Z[, ?%[’{-
q=!"` Zq Q��#%q!%z Z<>!%Q>?��QZ�z [9,17,50].

��=W!", �% [�� q=?�%[=$"]" [='�"!=�Zz 
$Z*�# [Z'%< [Z$ 5 �%'Z[, ��'%<�!$>z*^ >QZ< %Q%-
}=< [Z'%< [Z$ 5 �%'Z[, {'Z <=z*^ ["��['=q=!Z 
Q*=!" =}% � %*�"<>z*^ ]Z'>[=!!{, �% ?�"q[%-
$"*^ $% *{�'%_% Z<>!%$�JZ�"*>, %*�"<>[=*" 
3-*z $%$=*'%[> $%q> [ �=<'=` ?��["!!%W Q`�-
<" [='�"!=�ZW ?�%*" COVID-19. �!*��[=] <Z� 
1 *= 2-z $%q=<" Q*=!%["*^ �%!=#<�!�� 3 *"�-
!Z, <Z� 2 *= 3-z — �%!=#<�!�� 4 *"�!Z. �Z*{< 
[Z'%< [Z$ 12 �%'Z[ ��'%<�!$>z*^ [[%$"*" }>-
Q*��!> $%q> (*%}*% q= �=`>!'%< — 4-*> $%q>) 
�%!=#<�!�� q= 3 <ZQ{�Z ?ZQ]{ 3-W $%q" (*=}].) 
[17,41].

�Q%}", {'Z != ��# <%<�!* !� <=z*^ Q��-
#%q!%_% Z<>!%$�JZ�"*>, =]� ?%j!>*^ Z<>!%Q>-
?��Q"[!> *��=?Zz q= 2 *"�!Z =}% }Z]^�� ?ZQ]{ 
2-W $%q", !� ?%*��}>z*^ [[�$�!!{ 3-W $%q", 
%Q'Z]^'" <%�!= %jZ'>[=*", �% }>$� $%Q{_!>-
*= =$�'[=*!= [Z$?%[Z$^ != $[Z ?��["!!Z $%q". 
z$" q J>!'�Z%!=]^!%z =}% =!=*%<Zj!%z =Q-
?]�!Z�z !� ?%*��}>z*^ 3-W $%q" [ ?��["!!Z# 
Q��ZW [='�"!=�ZW.


Z'=["< � *�, �% �[Q*�=]Z{ q=?�%[=$"]= 
[[�$�!!{ $]{ $%�%Q]"` 5-W $%$=*'%[%W, *=' q[=-
!%W «q"<%[%W» $%q" $]{ %QZ} [Z'%< [Z$ 16 �%'Z[ 
Zq *{�'"< Z<>!%$�JZ�"*%<. �[Q*�=]Z{ ?���-
`%$"*^ > q"<%["# ?��Z%$, *= $%$=*'%[= }>Q*��-

�������
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!=, =}% «q"<%[= $%q=» ��'%<�!$%[=!= ]z${< 
Zq ?Z$["��!"< �"q"'%< *{�'"` q=`[%�z[=!^ 
[Z$ COVID-19, {'Z [�� %*�"<=]" ?���> }>-
Q*��!> $%q>. 
{ $%q= $%Q*>?!= q= 4 <ZQ{�Z =}% 
}Z]^�� ?ZQ]{ ?���%W }>Q*��!%W. �=`"Q* [Z$ 3 
?��["!!"` $%q q =}% }�q }>Q*��!%W =}% «q"<%[%W 
$%q"» [ %QZ} Zq *{�'"< Z<>!%$�JZ�"*%< <%�� 
[Q� �� }>*" !"�j"<, !Z� > q=_=]^!Z# ?%?>]{-
�ZW. �*�=*�_ZW q<�!��!!{ �"q"'>, *='Z {' !%QZ!-
!{ <=Q'" *= Q%�Z=]^!� $"Q*=!�Zz[=!!{, Q]Z$ 
q=Q*%Q%[>[=*" !=[Z*^ ?ZQ]{ %*�"<=!!{ $%$=*-
'%["` $%q [9].

	� ��'%<�!$>z*^ ?�%[%$"*" *�Q*>[=!!{ != 
=!*"*Z]= $]{ %�Z!'" Z<>!Z*�*> $% SARS-CoV-2. 
	�<=� �%$!"` Q��%]%_Zj!"` =!=]ZqZ[, {'Z $=-
z*^ %Q*=*%j!"# '%��]{* Z<>!Z*�*> $% SARS-
CoV-2. 

�*=!%< != 30.01.2022 Q���$!� %`%?]�!-
!{ ?��["!!"< '>�Q%< [='�"!=�ZW ?�%*" 
COVID-19 [ ~[�%?�#Q^'%<> ��_Z%!Z Q���$ 
?Z$]Z*'Z[ [Z'%< 15–17 �%'Z[ Q*=!%["]% 70,9% 
($Z=?=q%! — 17,9–92,6%), = Q���$ $Z*�# [Z'%< 
10–14 �%'Z[ — 34,8% ($Z=?=q%! — 3–63,8%) 
Zq [�]"'%z !�%$!%�Z$!ZQ*z [ '�=W!=`. �Z]^-
�ZQ*^ ?Z$]Z*'Z[ [Z'%< 10–17 �%'Z[ > '�=W!=` 
~[�%?" �� !� q='Z!j"]" ?%j=*'%["# '>�Q 
[26]. � �=!=$Z Q*=!%< != 27.03.2022 [='�"!%-
[=!% 39,5% $Z*�# [Z'%< [Z$ 5 �%'Z[ *= 89,45% — 
[Z$ 12 �%'Z[ [48]. � ��� Q*=!%< != 30.03.2022 
Q���$ $Z*�# [Z'%< 5–11 �%'Z[ 9,6 <]! %*�"-
<=]" ?�"!=#<!Z %$!> $%q> [='�"!" ?�%*" 
COVID-19, �% Q*=!%["*^ 34% $Z*�# �^%_% [Z'>, 
*= 27%  q=[���"]" ?%[!"# '>�Q [='�"!=�ZW. 
����$ ?Z$]Z*'Z[ [Z'%< 12–17 �%'Z[ 17 <]! %*-
�"<=]" %$!> $%q> [='�"!" ?�%*" COVID-19, 
�% Q*=!%["*^ 67% ?Z$]Z*'Z[ �^%_% [Z'>, 
*= 58% q=[���"]" ?%[!"# '>�Q [3].

�����$���� ���$�"������ COVID-19 
� ����� �������� Moderna mRNA-1273 vaccine 
against COVID-19 «Spikevax»

��%<Z�!Z ��'%<�!$=�ZW q ["'%�"Q*=!-
!{ Moderna mRNA-1273 «Spikevax», %!%[-
]�!Z 23.02.2022, <ZQ*{*^ $=!Z ?�% <%�]"[ZQ*^ 
q=Q*%Q>[=!!{ �Z�W [='�"!" [ $Z*�# [60]. �<Z!" 
�%$% q=Q*%Q>[=!!{ [='�"!" }>]" [!�Q�!Z ?ZQ-
]{ q=[����!!{ ']Z!Zj!"` $%Q]Z$��!^ Zq ["'%-
�"Q*=!!{ [='�"!" [ $Z*�# [Z'%< [Z$ 12 �%'Z[. 
�=_=]%< 3732 >j=Q!"'" }�=]" >j=Q*^ > $%Q]Z-
$��!!Z, q !"` 2489 ?Z$]Z*'Z[ %*�"<=]"  Moderna 
«Spikevax», ���*= (1243) — ?]=��}%. ���#%q-
!"` ?%}Zj!"` {["�, ?%[’{q=!"` Zq [='�"!%z 
=}% ?]=��}%, !� [Z$q!=j"]". �='�"!= <=]= 
?�"#!{*!"# ?�%JZ]^ }�q?�j!%Q*Z [ ?Z$]Z*-

'Z[. �<>!!= [Z$?%[Z$^ }>]= =!=]%_Zj!%z, {' Z 
[ <%]%$"` ]z$�#, Z [='�"!= }>]= �J�'*"[!%z 
$]{ q=?%}Z_=!!{ COVID-19 [1]. \�=JZ' [='�"-
!=�ZW ?���$}=j=� [[�$�!!{ 2 $%q (100 <'_, 0,5 <] 
'%�!=) [!>*�Z�!^%<’{q%[% [ $�]^*%?%$Z}!"# 
<’{q. ���� ��'%<�!$>� [[%$"*" $�>_> $%q> q= 
4–8 *"�!Z[ ?ZQ]{ ?���%W; Z!*��[=] 8 *"�!Z[ 
<Z� $%q=<" � '�=�"<, %Q'Z]^'" =Q%�Zz�*^Q{ q 
["�%z �J�'*"[!ZQ*z [='�"!" *= <�!�"< �"-
q"'%< <Z%'=�$"*> [60].

~[�%?�#Q^'� =_�!*Q*[% q '%!*�%]z q= ]Z'=�-
Q^'"<" q=Q%}=<" (EMA), ��'%<�!$>� ["'%�"-
Q*%[>[=*" [='�"!> Moderna «Spikevax» > $Z*�# 
[Z'%< 6–11 �%'Z[. �%q= «Spikevax» � !"�j%z, 
!Z� [ %QZ} [Z'%< [Z$ 12 �%'Z[ (50 <'_, 0,25 <]). 
�Q!%[!� $%Q]Z$��!!{ q= >j=Q*z $Z*�# [Z'%< 
6–11 �%'Z[ Q[Z$j"*^, �% Z<>!!= [Z$?%[Z$^ != 
!"�j> $%q> � *='%z, �% Q?%Q*��Z_=�*^Q{ ?�" 
q=Q*%Q>[=!!Z ["�%W $%q" (100 <'_) > 18–25-�Zj-
!"`, q= %�Z!'%z �Z[!{ =!*"*Z] ?�%*" SARS-
CoV-2. �%'=q" ['=q>z*^ != *�, �% �J�'*"[!ZQ*^ 
Z }�q?�j!ZQ*^ [='�"!" Moderna «Spikevax» 
> $Z*�# [Z'%< 6–11 �%'Z[ ?%$Z}!Z $% *='"` 
> $%�%Q]"` [28].

�Z*{< q Z<>!%Q>?��QZ�z [Z'%< [Z$ 6 �%'Z[ 
��'%<�!$>z*^ *��*z $%q> [='�"!" Moderna 
«Spikevax» > ?��["!!Z# Q`�<Z [='�"!=�ZW. 

z $%q> Q]Z$ [[%$"*" q= 2 <ZQ{�Z ?ZQ]{ $�>_%W. 
�Z*", {'"< ["?%[!"]%Q{ 12 �%'Z[ ?ZQ]{ [[�-
$�!!{ ?���%W $%q", ?%["!!Z %*�"<=*" $%q> $]{ 
?Z$]Z*'Z[ / $%�%Q]"` (0,5 <]; 100 <'_) [='�"!" 
Moderna «Spikevax» $]{ q=[����!!{ %Q!%[!%-
_% '>�Q> [='�"!=�ZW. 	=�=qZ !�<=� %?>}]Z'%-
[=!"` $=!"` �%$% q<Z�=!"` '=]�!$=�Z[ ?��-
["!!%W [='�"!=�ZW $Z*�# [Z'%< $% 12 �%'Z[ [10]. 
�%Q]Z$��!!{ �%$% q=Q*%Q>[=!!{ [='�"!" 
Moderna mRNA-1273 «Spikevax» > $Z*�# [Z'%< 
[Z$ 6 <ZQ{�Z[ *�"[=z*^ [21].

	= Q^%_%$!Z !�<=� ��'%<�!$=�Z# �%$% ["-
'%�"Q*=!!{ }>Q*��!"` $%q > $Z*�# *= ?Z$]Z*'Z[. 
"�� %Q%}=< [Z'%< [Z$ 18 �%'Z[, {'Z !=]��=*^ 
$% ?�Z%�"*�*!"` _�>? [Z$?%[Z$!% $% �%�%�-
!^%W '=�*" ["q!=j�!!{ ?�Z%�"*�*Z[ ����, ��-
'%<�!$>z*^ }>Q*��!> $%q> Moderna «Spikevax» 
(0,25 <] (50 <'_), *%}*% ?%]%["!> $%q", �% ["-
'%�"Q*%[>z*^ > ?��["!!Z# Q��ZW) q= 4–6 <ZQ{-
�Z[ ?ZQ]{ q=[����!!{ ?��["!!%W Q��ZW [='�"-
!=�ZW [47,63].

���������7���` �� ���������@ P� zer / 
BioNTech «Comirnaty» �� Moderna «Spikevax»

�=Q*%Q>[=!!{ [='�"! ?�%*"?%'=q=!� [ �=qZ 
!={[!%Q*Z [ =!=<!�qZ Q��#%q!%W =]��_Zj!%W ��-
='�ZW != %$"! Zq '%<?%!�!*Z[ [='�"!". �Z*{<, 
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{'Z ?���!�Q]" <Z%'=�$"* =}% ?��"'=�$"* ?ZQ-
]{ ?���%W $%q" <�	� [='�"!" ($% {'"` !=]�-
�"*^  P� zer / BioNTech «Comirnaty» *= Moderna 
«Spikevax») !�%}`Z$!% [Z$']=Q*" [[�$�!!{ $�>-
_%W $%q" [ Q��ZW ��?]�!^ ?�%*" COVID-19 $% %*-
�"<=!!{ $%$=*'%["` !=>'%["` $=!"`. �Q%}", 
> {'"` [ =!=<!�qZ � <Z%'=�$"*, !� ?%[’{q=!"#
q [='�"!=�Z�z ?�%*" COVID-19, Z [%!" }Z]^-
�� !� ?���}>[=z*^ ?Z$ !=_]{$%< '=�$Z%]%_=, 
?%["!!Z }>*" [='�"!%[=!Z ?�%*" COVID-19. 
��'%<�!$%[=!% [Z$*��<Z!>[=*" [='�"!=�Zz 
?�%*" COVID-19 $Z*�#, {'Z ?���!�Q]" $"*{j"# 
<>]^*"Q"Q*�<!"# q=?=]^!"# Q"!$�%< $% %*�"-
<=!!{ $%$=*'%["` !=>'%["` $=!"` [49,60,61].

4�*���� � *�*��5�� ��|���� �$���� P� zer / 
BioNTech «Comirnaty» �� Moderna «Spikevax»

�Z]^�ZQ*^ ��='�Z# }>]" ]�_'%_% =}% Q���$-
!^%_% Q*>?�!{ *= %}<��>[=]"Q{ ?���"<" 
$[%<= $!{<" ?ZQ]{ [='�"!=�ZW. ��='�ZW [ q%!Z 
Z!’�'�ZW (}Z]^, ?%j��[%!Z!!{, !=}�{' Z Q[��}Z�) 
["!"'=]" ?�"}]"q!% > 65% *= 80% (P� zer / 
BioNTech «Comirnaty» Z Moderna «Spikevax» 
[Z$?%[Z$!%) [='�"!%[=!"`; [*%<=, _%]%[-
!"# }Z]^ Z <Z=]_ZW — ?�"}]"q!% [ ?%]%["!"
��?]�!"`; ]"`%<=!'=, %q!%} Z }Z]^ > Q>_]%-
}=` — ?�"}]"q!% > 20% Z 30–40% [='�"!%[=-
!"` [Z$?%[Z$!%. �*��, Q���$ <�	�-[='�"! 
P� zer / BioNTech «Comirnaty» =Q%�Zz�*^Q{
q $��% !"�j"<" *�<?=<" <ZQ��["` Z Q"Q*�<-
!"` ��='�Z# ?%�Z[!{!% q Moderna «Spikevax». 
�='%� [Z$<Zj=z*^Q{ $��% ["�Z ?%'=q!"-
'" Q"Q*�<!"` ��='�Z# Q���$ ?Z$]Z*'Z[ [Z'%<
12–15 �%'Z[, !Z� > $Z*�# [Z'%< 5–11 �%'Z[ [17].

�% �Z$'ZQ!"` ?%}Zj!"` {["� > �=qZ q=Q*%-
Q>[=!!{ <�	�-[='�"! [Z$!�Q]" =!=JZ]='QZz. 
��% �� ?%[Z$%<]{]" ?ZQ]{ [[�$�!!{ P� zer / 
BioNTech «Comirnaty» Z Moderna «Spikevax» 
> ��]"'Z# ��"*=!ZW, ���, �?%!ZW *= Z!�"` 
'�=W!=`. |=Q*%*= �"` ��='�Z# Q*=!%["]=
$% 5,1 ?%$ZW != 1 <]! ?�" ='*"[!%<> !=_]{$Z. 
�$!=' }Z]^�ZQ*^ ["?=$'Z[, {'Z Z$�!*"JZ'>[=-
]" *= ]Z'>[=]" {' =!=JZ]='QZz, q_%$%< !� }>]" 
?Z$*[��$��!Z, Z ?=�Z�!*" ?�%$%[�>[=]" %*�"-
<>[=*" $�>_> $%q> }�q ?%$=]^�"` >Q']=$!�!^ 
[38,58]. �]"q^'% 80% ["?=$'Z[ =!=JZ]='QZW ["-
!"'=]" > [='�"!%[=!"` q =]��_Zj!"<" ��='-
�Z{<" [ =!=<!�qZ, = 90% ["?=$'Z[ — ?�%*{_%< 
30 `[ ?ZQ]{ ��?]�!!{ [17]. �=<� *%<> [='�"!" 
Q]Z$ [[%$"*" ]"�� [ ><%[=`, $� <%�!= ]Z'>[=-
*" =!=JZ]='QZz *= Q?%Q*��Z_=*" q= [='�"!%[=-
!"<" ?�"!=#<!Z 15 `[ ?ZQ]{ ��?]�!!{.

�Z%'=�$"* � $>�� �Z$'ZQ!%z ?%}Zj!%z 
?%$Z�z, ?�% {'> ?%[Z$%<]{]" ?ZQ]{ %*�"<=!-

!{ <�	�-[='�"! ?�%*" COVID-19, %Q%}]"[% [ 
<%]%$"` ]z$�# *= ?Z$]Z*'Z[, > 'Z]^'%` '�=W!=`, 
> *%<> j"Q]Z ���, �q�=�]Z, ��]"'Z# ��"*=!ZW, 
�=!=$Z *= �*=]ZW [6,18,46,56]. �Z! ["!"'=[ > ?�-
��[=�!Z# }Z]^�%Q*Z [ %QZ} j%]%[Zj%W Q*=*Z [Z'%< 
12–29 �%'Z[, q ["�%z j=Q*%*%z ?ZQ]{ $�>_%W 
$%q". �Q!>zjZ $=!Z Q[Z$j=*^ ?�% ]�_'"# ?���}Z_ 
Z �["$'"# ��_��Q ?ZQ]{ ?%j=*'> ]Z'>[=!!{. 
�= $=!"<" CDC, [Z$ 05.01.2022 q 18707169 $%q, 
[[�$�!"` $Z*{< [Z'%< 12–15 �%'Z[, }>]% 
265 ?%[Z$%<]�!^ ?�% <Z%'=�$"*, 90% q
{'"` — > `]%?j"'Z[. �%$Z {' > _�>?Z $Z*�# [Z'%< 
5–11 �%'Z[ j=Q*%*= <Z%'=�$"*> }>]= q!=j-
!% !"�j%z, !Z� Q���$ 12–15-�Zj!"` z!='Z[ 
[17,18,34,56]. �=�]"[% ["']zj"*" Z!�Z 
?%*�!�Z#!Z ?�"j"!" <Z%'=�$"*> *= ?��"-
'=�$"*>, > *%<> j"Q]Z ?�"�%$!> Z!J�'�Zz 
[Z$ SARS-CoV-2 *= Z!�"` q=`[%�z[=!^ [Z�>Q-
!%W �*Z%]%_ZW [61].

�7�"+���� ��*"��!���` �� 5�!"���*�� 7�-
*��*�����` ��'�> ������ � ����� �� ���"�����, 
`�� �� �� *>��"��� )<<1 ���� 7�*��*����-
�` � ���7�������> *������`> � �*�| ����5 �� 
18 �����

��%JZ]^ }�q?�j!%Q*Z *= �J�'*"[!%Q*Z 
Z!='*"[%[=!%W [='�"!" «CoronaVac», ["�%}-
!"�*[= «Sinovac», %?>}]Z'%[=!Z [ $Z*�# [Z'%< 
3–17 �%'Z[. �%Q]Z$!"'" q�%}"]" *='Z ["Q-
!%['": «CoronaVac» $%}�� ?���!%Q"[Q{, }>[ 
}�q?�j!"< Z ["']"'=[ _><%�=]^!> ��='�Zz 
[ $Z*�# *= ?Z$]Z*'Z[ [Z'%< 3–17 �%'Z[. �"*�" 
!�#*�=]Zq>zj"` =!*"*Z], Z!$>'%[=!Z $%q%z 
3,0 <'_, }>]" ["�"<" q= *"*�", ["']"'=!Z $%-
q%z 1,5 <'_. ��q>]^*=*" ?Z$*[��$"]" q=Q*%-
Q>[=!!{ $%q" 3,0 <'_ q= $[%�=q%[%z Q`�<%z 
Z<>!Zq=�ZW $]{ ?%$=]^�"` $%Q]Z$��!^ > $Z*�# 
*= ?Z$]Z*'Z[ [33]. �%$=]^�� ["[j�!!{ �J�'-
*"[!%Q*Z [='�"!" «CoronaVac» > $Z*�# [Z'%< 
[Z$ 6 <ZQ{�Z[ *�"[=� [22]. �=', 27 $Z*�# [Z'%< 
[Z$ 7 <ZQ{�Z[ $% 5 �%'Z[ }>]" ��?]�!Z [='�"-
!%z «CoronaVac» («Sinovac», �"*=#), Z!='*"-
[%[=!%z [='�"!%z SARS-CoV-2, > $[%` �Zq!"` 
<ZQ*=` �*=*> �=!-�=>]>, ��=q"]Z{. �ZQ]{ j%_% 
q= �"<" $Z*^<" Q?%Q*��Z_=]" <ZQ��[Z ?�$Z=*�", 
= q�=q'" Q"�%[=*'" [Z$}"�=]" ?Z$ j=Q ?���%_% 
[Z$[Z$>[=!!{ *= q= 30 $!Z[ ?ZQ]{ [='�"!=�ZW. 
�= %*�"<=!"<" $=!"<", [='�"!= «CoronaVac» 
� }�q?�j!%z *= Z<>!%_�!!%z $]{ $Z*�# �Z�W [Z'%-
[%W '=*�_%�ZW [31]. �"'%�"Q*%[>zj" ?%?>]{�Z#-
!> '%_%�*> q 490694 $Z*�# [Z'%< [Z$ 3 $% 5 �%'Z[, 
=[*%�" $%Q]Z$��!!{ %�Z!"]" �J�'*"[!ZQ*^ 
q=Q*%Q>[=!!{ $[%` $%q [='�"!" «CoronaVac» 
q Z!*��[=]%< > 28 $!Z[. �%Q]Z$��!!{ ?�%[%-
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$"]" q 06.12.2021 $% 26.02.2022 ?Z$ j=Q Q?=]=-
`> [=�Z=!*= «%<Z'�%!» > |"]Z. ��Z!'= �J�'-
*"[!%Q*Z [='�"!" Q*=!%["]= 38,2% (95% ��: 
36,5–39,9) ?�%*" q=`[%�z[=!!{ != COVID-19, 
64,6% (95% ��: 49,6–75,2) — ?�%*" _%Q?Z*=]Z-
q=�ZW, 69,0% (95% ��; 18,6–88,2) — $]{ q=?%}Z-
_=!!{ ?%*�=?]{!!{ $% [Z$$Z]�!!{ Z!*�!Q"[!%W 
$%?%<%_". �*��, q=`"Q* [Z$ *{�'"` J%�< q=-
]"�=[Q{ != ["Q%'%<> �Z[!Z [5].

�"?�%}>[=!!{ $[%` Z!='*"[%[=!"` [='�"! 
(«Sinovac-CoronaVac» Z «BBIBP-CorV») $]{ $Z-
*�# [Z'%< [Z$ 3 �%'Z[ q=[����!Z, Z �Z ?�%$>'-
*" Q`[=]�!Z []=$%z �"*=z $]{ q=Q*%Q>[=!!{ 
> [Z�Z 3–17 �%'Z[. 
Z [='�"!" Q`[=]�!Z ���� 
$]{ �'Q*��!%_% q=Q*%Q>[=!!{ [ $%�%Q]"`, =]� 
?%'" !� <=z*^ =!=]%_Zj!%W ��'%<�!$=�ZW �%$% 
$Z*�#. �!�Z '�=W!" (��=q"]Z{, |"]Z, �=]=qZ{) 
*='%� ?Z$*�"<=]" '=<?=!Zz [='�"!=�ZW $Z*�# 
[='�"!=<" '"*=#Q^'%_% ["�%}!"'=. «�%[=-
'Q"!», Z!='*"[%[=!= [='�"!= q =$’z[=!*%<,
�%q�%}]�!= '%<?=!Z�z «Bharat», Q`[=]�!= *Z]^-
'" [ �!$ZW $]{ $Z*�# [Z'%< 12–17 �%'Z[. �='%� 
[ �!$ZW Q`[=]�!= !%[= �	�-[='�"!= «ZycovD» 
$]{ %QZ} [Z'%< 12–17 �%'Z[, %$!=' �{ [='�"!= 
�� !� Q`[=]�!= ���� $]{ �'Q*��!%_% ["'%-
�"Q*=!!{. ��'Z]^'= [='�"! ?�%*" COVID-19 
?�%`%${*^ ["?�%}>[=!!{ *='%� Z [ <%]%$�"` 
[Z'%["` _�>?=` [59].

�Z$ j=Q �%q�%}]�!!{ ?%]Z*"'" *= ?�%-
_�=< Z<>!Zq=�ZW ?�%*" COVID-19 '�=W!=<
Q]Z$ [�=`%[>[=*" ?���[=_" Z<>!Zq=�ZW
$Z*�# *= ?Z$]Z*'Z[ $]{ Z!$"[Z$Z[ Z !=Q�]�!-
!{ [ W` Q?��"JZj!%<> �?Z$�<Z%]%_Zj!%<>
*= Q%�Z=]^!%<> '%!*�'Q*Z. �Q'Z]^'" $Z*"
*= ?Z$]Z*'" q=q["j=# <=z*^ ]�_�"# ?�-
��}Z_ q=`[%�z[=!!{ ?%�Z[!{!% q $%�%Q]"<"
({'�% !� [`%${*^ $% _�>?" q ["�"< �"q"'%< 
*{�'%W J%�<" COVID-19), [='�"!=�Z{ $Z*�# 
*= ?Z$]Z*'Z[ � <�!� *��<Z!%[%z ?%�Z[!{!%
q %Q%}=<", {'Z !=]��=*^ $% ?�Z%�"*�*!"`
_�>? [26].

�]{ $%Q{_!�!!{ _]%}=]^!"` �Z]�# [='�"-
!=�ZW ?�%*" COVID-19 !�%}`Z$!Z >q_%$��!Z 
*= Q'%%�$"!%[=!Z $ZW. ��=`%[>zj" !"!Z�!z 
_]%}=]^!> !�Q?�=[�$]"[ZQ*^ > $%Q*>?Z $% [='-
�"!, �Z��!!{ [='�"!>[=*" ?Z$]Z*'Z[ Z $Z*�# 
<=� [�=`%[>[=*" ?�Z%�"*�*", �%} ?%[!ZQ*z 
q=`"Q*"*" ?Z$_�>?" q !=#["�"< �"q"'%< q= 
$%?%<%_%z Q��ZW ?��["!!"` [='�"!, = %Q'Z]^-
'" �J�'*"[!ZQ*^ [='�"!" q!"�>�*^Q{ q j=Q%< 
?ZQ]{ [='�"!=�ZW, *% Z q= $%?%<%_%z }>Q*��!"` 
$%q [ 59].

)�*�����

�!=]Zq Q>j=Q!"` ]Z*��=*>�!"` $����] ?%-
'=q>�, �% ]"�� $[Z [='�"!" — P� zer-BioNTech 
(BNT162b2) «Comirnaty» *= Moderna mRNA-
1273 «Spikevax» — Q`[=]�!Z ���� $]{ �'Q*��-
!%_% q=Q*%Q>[=!!{ [ $Z*�#, Z *Z]^'" ?���= q !"` 
$%q[%]�!= $% ["'%�"Q*=!!{ [ �'�=W!Z. �Z��!-
!{ ?�% [?�%[=$��!!{ [='�"!=�ZW $Z*�# ?�%*" 
COVID-19 ?�"#<=z*^Q{ ��_>]{*%�!"<" %�_=-
!=<" '%�!%W %'��<%W '�=W!" != %Q!%[Z !=>'%-
["`, �*"j!"`, ?%]Z*"j!"`, �?Z$�<Z%]%_Zj!"` *= 
�'%!%<Zj!"` J='*%�Z[. �='Z ��'%<�!$=�ZW Q]Z$ 
%!%[]z[=*" [ <Z�> !='%?"j�!!{ !%["` $=!"`.

��q>]^*=*" ']Z!Zj!"` $%Q]Z$��!^, ?�%[�$�-
!"` Q���$ $Z*�# *= ?Z$]Z*'Z[, ?%'=q>z*^ ["Q%'> 
�J�'*"[!ZQ*^ [='�"! �%$% Q"<?*%<=*"j!%W 
`[%�%}" *= �"q"'Z[ _%Q?Z*=]Zq=�ZW. �Q!>zj"# != 
Q^%_%$!Z =!=]Zq ?%}Zj!"` {["� ?ZQ]{ [='�"!=-
�ZW P� zer-BioNTech (BNT162b2) «Comirnaty» *= 
Moderna mRNA-1273 «Spikevax» ['=q>� != Q?�"-
{*]"["# ']Z!Zj!"# ?���}Z_ <ZQ��["`, Q"Q*�<-
!"` ��='�Z# *= ?%Q*[='�"!=]^!%_% <Z%'=�$"*> 
q ��_��Q%< Q"<?*%<Z[ > [QZ` ?=�Z�!*Z[. ��=`%[>-
zj" ?%*�!�Z#!> q=`[%�z[=!ZQ*^ != COVID-19 
!=[Z*^ > <%]%$"` ]z$�#, ?���[=_" [='�"!=�ZW 
?���["�>z*^ <%�]"[Z !�Q?�"{*]"[Z �"q"'".

� ?%q"�ZW _]%}=]^!%_% $�JZ�"*> [='�"! > 
Q[Z*Z !�%}`Z$!% !=$=[=*" ?�Z%�"*�* > [='�"!=-
�ZW Q=<� _�>?=< Zq ["Q%'"< �"q"'%< [Z$?%[Z$!% 
$% �%�%�!^%W '=�*" q [?�%[=$��!!{ [='�"!" 
[Z$ _%Q*�%W ��Q?Z�=*%�!%W `[%�%}" COVID-19. 
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@������ ���� ������
 ��"��#��� �� ��"��� �������
 ��������� �������� 
��������� �� ��	������ ��!�� �� ������$ ��������-
��
 	�
�������. ��$���� ����� �����"��� ����������' 	 
��������� ����!����. ���	��, � 
��������� �� ������ ������$ 
��	��������$ ��"��� �� ������$ ����������
 	�
������� � �����, ���� ��� ��	 ���������	���' ����������	�' ������' �� 
�#�� ���	������ ����-��� ��!��, �"� 	������ 	��"�/���� ��	�������� �������� 
��������� �� '
 	�$�"���� $�����	���' ���������-
�� "������ ��!�� 	����� ����!� �"��/��� ������ #���� ������, 	���/��� ����� ��������
 ������ �� ����#���
 ������� "��������. 
* ����� 	 ���������� ���"$�!�, ��� ����� ���#���� �������"���
 �$���� (�����, �������, ����), �"�� 	���������� ��!�� 	$��� 	 
$���"������ "�������� ���������
 ���"$����
 ������. A��"$���, "�/� ����!����, � ���
 �������� ������� ��������� (� ��� ���"� 
�������� D), ������ ���	������ ���
���� ��������� 	 ���
������� ���������
 �������. * ��	� �!������ ����
 ���/��� ���"��� 
���������"�	���� 
��������� �	 	�"������� ��������$ ��!�"$�.
����!��� �����$ ���� 	 ������������ 	�
���������� �� '
�� ������ ����� ������� ��� "����� ��������� ����� ��#"����� 
	���$ 
���������, ��� ��������! ������ ������� � ��"���! ��	�������� ������ 	 ��"��� ��"������ 	�����
 ��������, ���� � 
�������, ��	���� ������ ��������
 #����, ������� ������ �����, ���� ���� ��"������ ����-���
 �������� �	 ������ ! �����"�-
���.
A���� 	���"���� �� ����������� ���"���� ���������.
U�8/�#� ���#�: ��!��, ����, ���������� 
����.

On the question of nutrition of children with rheumatic diseases
O.A. Oshlianska1,2, O.M. Okhotnikova1, L.V. Kvashnina2

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

The article presents data from recent studies on the influence of active components of food and diet on the course of rheumatic diseases, it was 
discussed the main current recommendations for patient nutrition.
It has been shown that nutrition does not have a proven direct effect on the course of rheumatic diseases in children, which is why without 
standardized drug therapy can not prescribe any diet, but by increasing the variety of foods and their overall harmonization, the doctor’s 
recommended diet reduce the manifestations of comorbid conditions or side effects of treatment. In children with rheumatic pathology who 
have lesions of the visceral organs (heart, liver, kidneys), the diet should be used in accordance with the guidelines for the treatment of relevant 
pathological conditions. Similarly, only patients with a proven deficiency of vitamins (including vitamin D) should be prescribed the necessary 
drugs in accordance with the relevant guidelines. In the case of a combination of such disorders, it is advisable to individualize the diet with the 
involvement of a professional nutritionist. Pediatric patients with rheumatic diseases and their parents should be informed by a physician about 
the importance of a healthy diet that meets the age requirements and includes a variety of foods high in grains, fruits and vegetables, low in 
saturated fat, moderate in sugar, but complete removal of any -what foods from the diet is impractical. 
No conflict of interests was declared by the authors.
Key words: diet, children, rheumatic diseases.

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

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

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

	=#}Z]^�� ?�"[=}]z� ?�='*"'>zj"` ��[-
<=*%]%_Z[ Z$�{ Q?�%<%�!%Q*Z ?�[!"` '%<-
?%q"�Z# '%<?%!�!*Z[ ?�%$>'*Z[ `=�j>[=!!{ 
��_>]z[=*" ='*"[=�Zz }Z%]%_Zj!% ='*"[!"` 
��j%["! [ %�_=!Zq<Z `[%�%W != ��[<=*"j!>
?=*%]%_Zz $"*"!". �=_=]^!%[Z$%<%, �% Q?%�"-
[=!!{ ?=�Z�!*%< Q["!"!", ?%<Z$%�Z[, �?"!=-
*> *= �"*�>Q%["` <%�� ["']"'=*" ='*"[=�Zz 
����������$ ��������
 [2]. �='%� >QZ ?=Q]^%-
!%[Z <ZQ*{*^ Q%]=!Z!, *%<> q$=*!Z ?�%[%'>[=*" 
q=?=]^!Z {["�= [ '"��j!"'>. 	�q[=�=zj"
!= ��, $�{'Z $%Q]Z$!"'" ?%'=q>z*^, �% [�"-
[=!!{ *%<=*!%_% !=?%z ̀ [%�"<" != ��[<=*%W$-
!"# =�*�"* <%�� Q?�"{*" q!"��!!z ["'"$> 
J='*%�= !�'�%q> ?>`]"! � Z j"!"*" ?�%*"q=-
?=]^!"# �J�'* q=[${'" ["Q%'%<> [<ZQ*> [ *%-
<=*=` =!*"%'Q"$=!*> ]Z'%?Z!> [21]. �=�*%?]{ 
<ZQ*"*^ *='Z [=�]"[Z $]{ $Z*�# q ��[<=*"j-
!"<" `[%�%}=<" ?%�"[!Z ��j%["!", {' '=]Z#
Z `=�j%[Z [%]%'!=, *%<> ��'%<�!$>[=*" WW ["]>-
j�!!{ q �=�Z%!> Q]Z$ Zq [�]"'%z %}����!ZQ*z.

��Z< *%_%, 
�������
�� �'��� �"*�>Q%["` 
(M. Haugen, 1999) q$=*!Z ?%Q"]z[=*" �J�'*" 
'=*�`%]=<Z!Z[, = '=[= *= =]'%_%]^ � ']=Q"j!"-
<" _ZQ*=<Z!%]Z}��=*%�=<" (R.J. Prineas, 1980) 
[21]. 
� !=[%$"*^ != $><'> ?�% $%�Z]^!ZQ*^ 
q<�!��!!{ 'Z]^'%Q*Z W` Q?%�"[=!!{ `[%�"<" 
!= ��[<=*"j!> ?=*%]%_Zz $]{ ?%Q]=}]�!!{ 
']Z!Zj!"` ?�%{[Z[ q=?=]�!!{. �$!=' ?%$=]^�Z 
?%_]"}]�!Z $%Q]Z$��!!{ ?%'=q=]", �% [ �=qZ 
[�"[=!!{ !=$<Z�!%W 'Z]^'%Q*Z '=[" Q?%Q*��Z-
_=�*^Q{ !� Q*Z]^'" !�_=*"[!"# [?]"[ '%J�W!>, 
Q'Z]^'" !�}=�=!Z �J�'*" Z!�"` ��j%["!,
{'Z <ZQ*{*^Q{ [ '=[Z [21].

�%$!%j=Q '=[= <ZQ*"*^ �������������, {'Z 
q=[${'" ?�%*"}]z[%*!Z# $ZW <%�>*^ }>*" '%-
�"Q!"<" ?=�Z�!*=<, {'Z %*�"<>z*^ �"*%*%'-
Q"j!Z <�$"'=<�!*%q!Z q=Q%}" }=q"Q!%W *��=?ZW 
(�.�. �=]=[Z{, 2017). �=', E. Benito–Garcia
> 2006 �. ?%'=q=[ > `[%�"` != ��[<=*"j!Z 
`[%�%}" �J�'*"[!ZQ*^ q=Q*%Q>[=!!{ 1 j=#-
!%W ]%�'" Q>}]Z<%[=!%W �%qj"!!%W '=[" $]{ 
q!"��!!{ ?�%{[Z[ $"Q?�?Q"j!"` �J�'*Z[ <�-
*%*��'Q=*> q= [Z$Q>*!%Q*Z q!"��!!{ *��=?�[-

*"j!%_% �J�'*> Q=<%_% ?��?=�=*> [2]. ��%*�, 
[�=`%[>zj" Q�j%_Z!!> $Zz '=[", WW q=Q*%Q>[=!-
!{ q *='%z <�*%z, }�q><%[!%, !� Q]Z$ ��'%<�!-
$>[=*" `[%�"< Zq Q"!$�%<%< ��_��!=.

�!*"%'Q"$=!*" <ZQ*{*^Q{ !� ]"�� [ '=[Z, 
=]� # > q!=j!Z# 'Z]^'%Q*Z Z!�"` ?�%$>'*Z[ 
`=�j>[=!!{, ?���[=�!% �%Q]"!!%_% ?%`%-
$��!!{, Z q=Q*%Q%[>z*^Q{ [ ?�%JZ]='*"�Z =*�-
�%��!�q> *= %'"Q!%_% Q*��Q> [33]. �Q'Z]^'" 
!={[!ZQ*^ %'"Q!%_% Q*��Q> {' ?=*%]%_Zj!%_% 
<�`=!Zq<> $%[�$�!= > `[%�"` != ��[<=*"j!Z 
q=`[%�z[=!!{ ?%?���$!Z<" $%Q]Z$��!!{<" 
[28], !�%$!%�=q%[% �%q_]{$=]" <%�]"[ZQ*^ 
q=Q*%Q>[=!!{ `=�j%["` ?�%$>'*Z[ Z `=�j%["` 
$%}=[%' Zq []=Q*"[%Q*{<" =!*"%'Q"$=!*Z[
> *='"` `[%�"`. �%'=q=!%, �% �%$�!!� [�"-
[=!!{ $Z�*"j!"` $%}=[%', {'Z <ZQ*{*^ Q�]�!, 
�"!', [Z*=<Z!" �, � Z �, q<�!�>� ='*"[!ZQ*^ 
q=`[%�z[=!!{. � ��q>]^*=*" �=!$%<Zq%[=!%_%, 
?%$[Z#!%_%, Q]Z?%_%, ?]=��}% '%!*�%]^%[=!%-
_%, ']Z!Zj!%_% $%Q]Z$��!!{ [ $%�%Q]"` `[%�"` 
!= ='*"[!"# ��[<=*%W$!"# =�*�"* $%[�]", �% 
[�"[=!!{ ?%�%�'> Z<}"�> �%$!{ ?�%*{_%<
12 *"�!Z[ Q?�"{� q!"��!!z ='*"[!%Q*Z q=?=-
]�!!{ q=[${'" <%$>]{�ZW J�!%*"?Z[ �-]Z<J%-
�"*Z[ (q= %�Z!'%z q<Z!" �'Q?��QZW _�!Z[ Fox-P3 
Z _�!Z[ ROR-yt) [1].

�%[�$�!%, �% ?%*>�!"# =!*"%'Q"$=!* �?Z-
_=]%'=*�`Z!-3-_=]=*, {'"# <ZQ*"*^Q{ [ q�]�!%-
<> j=W,  [?]"[=� !� ]"�� != Q����[%-Q>$"!!> 
Q"Q*�<>, =]� # Z!_Z}>� Z!$>'%[=!> Z!*��]�#'Z-
!%<-1 ?�%$>'�Zz Z!*��]�#'Z!=-6 Q"!%[Z=]^!"-
<" JZ}�%}]=Q*=<", �% q=?%}Z_=� �>#!>[=!!z 
'ZQ*%' Z `�{�Z[ <�*=]%?�%*�W!=q=<", }�q-
?%Q���$!^% ?%]Z?�>zj" ?���}Z_ q=?=]^!"` 
>�=��!^ Q>_]%}Z[ [1]. ��"[=!!{ j%�!%_% j=z 
q=[${'" ?�%*"q=?=]^!Z# $ZW #%_% J]=[%!%W$Z[ 
Z!_Z}>� Z!$>�"}�]^!> Q"!*�*=q> %'Q"$> =q%*> 
*= �"']%%'Q"_�!=q>-2, q!"�>zj" =_��_=�Zz
# ='*"[=�Zz ]�#'%�"*Z[ Z *�%<}%�"*Z[ [25].

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

�=', ?�%[�$�!� > `[%�"` != ��[<=*%W$-
!"# =�*�"* Z Q"Q*�<!"# j��[%!"# [%[j=' $%-
Q]Z$��!!{ �J�'*"[!%Q*Z q=Q*%Q>[=!!{ Q"�%W
[�_=!Q^'%W $Z�*" [2], {'= [']zj=]= !=?Z# q ?�%-
�%��!%_% !=QZ!!{ ?��!"�Z, J��<�!*%[=!"# 
?�%*{_%< 48 _%$"! q= $%?%<%_%z Q[Z�%q�Zq=!%W 
*�=[" ?��!"�Z, ?%'=q=]% Q>**�[> [*�=*> <=Q" 
*Z]= ?=�Z�!*=<" ?�%*{_%< '%�%*'%_% *��<Z!>. 
�Z]^�ZQ*^ ?=�Z�!*Z[ Q=<%Q*Z#!% ?�"?"!"-
]" *='� `=�j>[=!!{ ?�%*{_%< ?���%_% �%'>.
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�!�� $%Q]Z$��!!{ EPIC-Norfolk ?%'=q=]%
?%q"*"[!"#, `%j= # Q*=*"Q*"j!% !�q!=j>-
�"# q[’{q%' <Z� Q?%�"[=!!{< <%]%'= *= �%q-
["*'%< ��[<=*%W$!%_% =�*�"*>, *%$Z {' ?�%-
Q?�'*"[!�, �[�$Q^'�, '%_%�*!� $%Q]Z$��!!{,
!=[?='", ['=q=]% != [Z$Q>*!ZQ*^ *='%_% q[’{q-
'>. �%<> �'Q?��*" ?�"?>Q*"]", �% %Q!%[!"# 
<�`=!Zq< �%q["*'> >�=��!!{ Q>_]%}Z[ !� =[-
*%Z<>!!"#, = =]��_Zj!"#, ?�" �^%<> q=`"Q!"# 
�J�'* <%]%'= <Z_ }>*" ?%[’{q=!"# Zq [<ZQ*%<
> !^%<> [Z*=<Z!> D *= '=]^�Zz, �% q<�!�>� 
["�=��!ZQ*^ %Q*�%?%�%q> *= }%]^%[%_% Q"!-
$�%<>, = *='%� Zq !={[!ZQ*z Z<>!%*�%?!"` 
Q']=$%["` [26]. � $Z*�# =!=]%_Zj!Z $%Q]Z-
$��!!{ !� ?�%[%$"]", =]� �'Q?��*" %$!%Q*=#-
!Z �%$% [Z$Q>*!%Q*Z !�%}`Z$!%Q*Z %}<���!!{ 
'Z]^'%Q*Z <%]%j!"` ?�%$>'*Z[ > $Z*�#, %Q'Z]^-
'" �"q"'" !�Q?�"{*]"["` ?%$Z# > q�%Q*=z-
j%<> %�_=!Zq<Z q= !�$%Q*=*!%Q*Z '%<?%!�!*Z[ 
<%]%j!"` ?�%$>'*Z[ > �=�Z%!Z `=�j>[=!!{ ?�-
��[=�=z*^ !=$ W` ?%*�!�Z#!"<" >�'%$�>z-
j"<" �"q"'=<".

�=_=]^!%[Z$%<"< Q?Z�!"< ?"*=!!{< > 
?�$Z=*�ZW [q=_=]Z *= $"*{jZ# ��[<=*%]%_ZW
q%'��<= q=]"�=�*^Q{ $%?>Q*"<= 'Z]^'ZQ*^ 
[�"[=!%_% `[%�%z $"*"!%z ����. �%[�$�!%, 
�% ["Q%'� Q?%�"[=!!{ Q%]%$'"` !=?%W[ ?Z$["-
�>� �"q"' �%q["*'> ��[<=*%W$!%_% =�*�"*>
[ <%]%$"` $%�%Q]"` Z ?Z$]Z*'Z[ [22].
��%*� Z!�� $%Q]Z$��!!{ ?%'=q=]%, �% 
[?]"[ != Q"Q*�<!� q=?=]�!!{ q=]��"*^ !�
Q*Z]^'" [Z$ =}Q%]z*!%W 'Z]^'%Q*Z [�"[=-
!"` [>_]�[%$Z[, Q'Z]^'" [Z$ q=_=]^!%_% _]Z-
'�<Zj!%_% Z!$�'Q> ?�%$>'*Z[ `=�j>[=!!{,
%Q'Z]^'" $Z�*= q ["Q%'"< Q?%�"[=!!{<
']Z*'%["!" q!"�>� �["$'ZQ*^ [Q<%'-
*>[=!!{ [>_]�[%$Z[ Z Q?�"{� q!"��!!z 
Q"!*�q> _%Q*�%J=q%["` ?�%*�W!Z[ Z ?�%-
q=?=]^!"` �"*%'Z!Z[ [31]. 	�q[=�=zj" != [Z$-
Q>*!ZQ*^ ["?�%}>[=!^, �'Q?��*" ?%_%$�>z*^Q{
q !�%}`Z$!ZQ*z �%�Q*'%_% '%!*�%]z 'Z]^-
'%Q*Z ?�%Q*"` [>_]�[%$Z[, {'Z [�"[=� $"*"!=, 
> �=qZ ]Z'>[=!!{ Q"Q*�<!"<" '%�*"'%Q*�-
�%W$=<" [29].

�=' Q=<% ��'%<�!$>z*^ $Z*{< Zq ��[<=*"j-
!%z ?=*%]%_Z�z [�"[=*" ���� !� ["�� q=  <��> 
[Z'%[%W JZqZ%]%_Zj!%W ?%*��}", %Q'Z]^'" !=$-
<Z�!� Q?%�"[=!!{ Q%]Z <%�� ?%Q"]z[=*" �'Q-
?��QZz Q"�%[=*'%[%W _]z'%'%�*"'%W$'Z!=q"-1. 
�"!{*%' Q*=!%[]{*^ ["?=$'" ��[<=*"j!"` 
q=`[%�z[=!^ > $Z*�# q `�%!Zj!%z `[%�%}%z 
!"�%', ?�" {'"` <%�� �%q_]{$=*"Q{ WW Q>**�[� 
%}<���!!{ [32].

�=Q*%Q>[=!!{ ���������
 > `[%�"` != 
��[<=*"j!Z q=`[%�z[=!!{ *='%� ?%'=q=]%
Q>?���j]"[Z ��q>]^*=*". �%}%j= _Z?%*�q= 
�J�'*"[!%Q*Z W` ?�"q!=j�!!{ ?%]{_=]= [ *%<>, 
�% %Q!%[!"< 'Z!��["< ?�%$>'*%< '=*=}%]Zq-
<> ']Z*'%["!" <Z'�%}Z%*%z '"��j!"'= � '%-
�%*'%]=!�z_%[Z �"�!Z '"Q]%*", {'Z, [?]"-
[=zj" != <='�%J=_" *= $�!$�"*!Z ']Z*"!", 
?�%!"'!ZQ*^ �?Z*�]Zz *= Q]"q%[%W %}%]%!'", 
j"!{*^ ?�%*"q=?=]^!> $Zz. �%[�$�!%, �% q<Z-
!" <Z'�%}Z%*" *%!'%_% '"��j!"'= (q%'��<=, 
q}Z]^��!!{ 'Z]^'%Q*Z Colinsella sp., Prevotella 
copri *= q<�!��!!{ [<ZQ*> Faecalibacterium) 
Q?�"j"!{z*^ �%q["*%' ��[<=*%W$!%_% =�*�"-
*>. �' [Z$%<%, q�%Q*=!!{ j"Q�]^!%Q*Z Prevotella 
copri [ '"��j!"'> ]z$"!" ?%[’{q=!� q $Z�*%z 
q ["Q%'"< [<ZQ*%< ']Z*'%["!", = Bacteroi-
detes — q $Z�*%z, }=_=*%z != �"�" # *[=�"!!Z 
}Z]'". �%<> %$!� �=!$%<Zq%[=!�, ?]=��}% '%!-
*�%]^%[=!�, ']Z!Zj!� $%Q]Z$��!!{, > {'%<> 
60 ?=�Z�!*=< Zq ��[<=*%W$!"< =�*�"*%< ?�"-
q!=j=]" $%$=*'%[% Lactobacillus casei ?�%*{_%< 
8 *"�!Z[, ["{["]% q<�!��!!{ ']Z!Zj!"` ?�%-
{[Z[ q=`[%�z[=!!{ *= [<ZQ*> ?�%q=?=]^!"` 
�"*%'Z!Z[ > '�%[Z, `%j= Q*Z#'ZQ*^ �^%_% �J�'*> 
!� %�Z!z[=]=Q{. ��%*� Z!�� �=!$%<Zq%[=!�, 
']Z!Zj!�, ?���`��Q!� $%Q]Z$��!!{ ADIRA, > 
{'%<> `[%�"< q=?�%?%!>[=]" ?�%*"q=?=]^!> 
$Z�*> (�"}= 3–4 �=q" != *"�$�!^, [�_�*=�Z=!-
Q^'Z Q*�=[" q }%}%["<" 1–2 �=q" != *"�$�!^, 
'=�*%?]{, �Z]^!%q��!%[Z '=�Z, %[%jZ, #%_>�* 
$]{ Q%>QZ[, Q?��ZW) q $%$=[=!!{< 5 �=qZ[ != 
*"�$�!^ Lactobacillus plantarum, !=[?='", !� 
?Z$*[��$"]% ?���[=_ �%$% %jZ'>[=!%W !%�-
<=]Zq=�ZW ]Z?Z$!%_% Q*=*>Q> *= ='*"[!%Q*Z 
��[<=*%W$!%_% =�*�"*> [11]. ��=`%[>zj" ?%-
*�!�Z#!"# �%q["*%' _�!��=]Zq%[=!%W Z!J�'�ZW 
[ �=qZ q=Q*%Q>[=!!{ ?�%}Z%*"'Z[ ?=�Z�!*=<", 
{'Z %*�"<>z*^ �"*%Q*=*"j!> *��=?Zz [18], ��-
'%<�!$=�ZW �%$% W` �>*"!!%_% ["'%�"Q*=!!{ [ 
$Z*�# q ��[<=*"j!"<" `[%�%}=<" q=]"�=z*^-
Q{ Q><!Z[!"<".

|=Q*"< q=?"*=!!{< ]Z'=�Z[-?�$Z=*�Z[ Z 
}=*^'Z[ `[%�"` != ��[<=*"j!Z q=`[%�z[=!!{ 
$Z*�# � $%�Z]^!ZQ*^ %}<���!!{ 'Z]^'%Q*Z [�"-
[=!!{ '’���. 
� ?%[’{q=!% q *"<, �% > `[%�"` 
!= ��[<=*"j!Z `[%�%}" [!=Q]Z$%' `�%!Zj!%_% 
Q"Q*�<!%_% q=?=]^!%_% ?�%��Q> [ %�_=!Zq<Z 
q�%Q*=� �"q"' �%q["*'> =*��%Q']��%q> [12]. 
�]{ #%_% ?�%JZ]='*"'" *�=$"�Z#!% ?�"q!=-
j=z*^ `=�j>[=!!{ q $%$=[=!!{< $%$=*'%[%W 
'Z]^'%Q*Z [Z[Q=, {j<�!z, '%�"j!�[%_% �"Q>, 
`]Z}= _�>}%_% ?%<�]>, _%�Z`Z[ *= !=QZ!!{ ]^%-
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!>, _=�}>q=, �%Q]"!!"` %]Z#, %[%jZ[, %Q%}]"[% 
'=?>Q*" *= '%��!�?]%$Z[, =[%'=$%, }%}%["`, 
�"�!%W <%�Q^'%W �"}" *= Q%�["` ?�%$>'*Z[, 
?�" �^%<> %}<��>z*^ 'Z]^'ZQ*^ <’{Q!"` Q*�=[.
��{'Z $%Q]Z$��!!{ ?%'=q=]", �% q= !=$<Z�-
!%_% Q?%�"[=!!{ j��[%!%_% <’{Q= q=?=]�!!{ 
<%�� ?%Q"]z[=*"Q{ q=[${'" %Q%}]"[%Q*{< 
#%_% �"�%[%_% Q']=$> *= [�]"'Z# 'Z]^'%Q*Z 
!Z*�"*Z[ (*='"` {' *�"<�*"]=<Z!-N-%'Q"$) 
[4]. ��%*� <’{Q% � ?���%j��_%["< $����]%< 
!�%}`Z$!%_% $]{ ?�%��QZ[ �%Q*> }Z]'=, ?%*��-
}= [ {'%<> q�%Q*=� > `�%!Zj!% `[%�%W $"*"!". 
��%[�$�!� ?�%*{_%< 5 �%'Z[ > �"*=W }=_=*%-
��!*�%[� $%Q]Z$��!!{ Q���$ 968 ?=�Z�!*Z[ Zq 
��[<=*%W$!"< =�*�"*%< Z 1037 q$%�%["` %QZ} 
?%'=q=]%, �% q<�!��!!{ 'Z]^'%Q*Z <’{Q= [ �=-
�Z%!Z `[%�"` != ��[<=*%W$!"# =�*�"* !� [?]"-
[=]% != ?���}Z_ q=`[%�z[=!!{ [15]. �='%� [ %$-
!%<> q $%Q]Z$��!^ %�Z!z[=]" `=�j%[Z q["j'" 
�Z!%' Zq ��[<=*%W$!"< =�*�"*%<, {'Z [Z$�Zq!{-
]"Q{ [Z$ q["j%' �Z!%' }�q �^%_% q=`[%�z[=!!{ 
[11]. 	=#[=�]"[Z�%z [Z$<Z!!ZQ*z }>]% Q=<� 
*�, �% }=_=*% `[%�"` �Z!%' ["]>j=]" j��[%-
!� <’{Q% q �=�Z%!>, !�$%Q*=*!^% Q?%�"[=]" 
_%�Z`Z[ Z !=QZ!!{, !� W]" �"�!"` ?�%$>'*Z[
Z �"�!"` <%]%j!"` ?�%$>'*Z[, ?�" *%<>, �% 
j=Q*%*= Q?%�"[=!!{ <%��?�%$>'*Z[ }>]= %$-
!='%[%z [ %}%` _�>?=` [11]. �=q!=j�!Z ��q>]^-
*=*" ['=q=!"` $%Q]Z$��!^ Q[Z$j"]", �% %}<�-
��!!{ Q?%�"[=!!{ <’{Q=, <%]%j!"` ?�%$>'*Z[ 
*= �"�Z[ !� Q?�%<%�!� >?���$"*" �%q["*%' j" 
?%]Z?�"*" ?���}Z_ =[*%Z<>!!"` q=`[%�z[=!^.

	=#}Z]^�� %}_%[%�zz*^ !�%}`Z$!ZQ*^ $%-
$=[=!!{ `[%�"< != ��[<=*"j!Z q=`[%�z[=!-
!{ $Z*{< ?�%$>'*Z[ Zq [�]"'"< [<ZQ*%< [Z*=-
<Z!> D. �' [Z$%<% [5], [Z*=<Z! D in vitro ["{[]{� 
=!*"?�%]ZJ��=*"[!Z, =!*"}='*��Z=]^!Z *= ?�%-
*"q=?=]^!Z []=Q*"[%Q*Z. ��Z< *%_%, Z<>!%<%-
$>]zzjZ �J�'*" 1,25(OH)2D %?%Q���$'%[=!Z 
#%_% ����?*%�%<, {'"# �'Q?��Q>�*^Q{ Z<>!-
!"<" ']Z*"!=<", �% ?�"q[%$"*^ $% q$=*!%Q*Z 
[Z*=<Z!> D <%$>]z[=*" J�!%*"? �-']Z*"!
in vivo, ?�"_!Zj>zj" J>!'�Z%!=]^!> ='*"[-
!ZQ*^ ?�%q=?=]^!"` T-`�]?��!"` ]Z<J%�"*Z[ 
1 *= 17-_% *"?> [5]. 	�q[=�=zj" != ��, �=!$%<Z-
q%[=!�, '%!*�%]^%[=!� $%Q]Z$��!!{ «Women’s 
Health Initiative», [ {'%<> ?��$Q*=["]" <�*=-
=!=]Zq 200 *"Q. Q>}’�'*Z[ Z %�Z!"]" q[’{q%' <Z� 
!"q^'"< Q?%�"[=!!{< [Z*=<Z!> D Z �"q"'%< 
�%q["*'> ��[<=*%W$!%_% =�*�"*>, !� $%[�]%, �% 
'%��'�Z{ $�JZ�"*> [Z*=<Z!> D <%�� q>?"!"*" 
#%_% �%q["*%' =}% ?�%_��Q>[=!!{ [7]. ��%}]�-
<%z ?�%[�$�!!{ _]%}=]^!"` $%Q]Z$��!^ �%$% 

[Z*=<Z!> D q=]"�=�*^Q{ !�$%Q*=*!{ Q*=!-
$=�*"q%[=!ZQ*^ %�Z!'" 'Z]^'%Q*Z [�"[=!!{ 
[Z*=<Z!> D. �*��, !�q=]��!% [Z$ !={[!%Q*Z *= 
='*"[!%Q*Z ��[<=*"j!%_% q=`[%�z[=!!{ [ $"-
*"!" ?�"q!=j=*" W# [Z*=<Z! D Q]Z$ =}% > [Z'%-
["` ?�%JZ]='*"j!"` $%q=`, =}% [ �=qZ ["{[-
]�!!{ #%_% $�JZ�"*>/!�$%Q*=*!%Q*Z [ $%qZ, �% 
[Z$?%[Z$=� ='*>=]^!"< ��'%<�!$=�Z{< [14].

	=#}Z]^� ��*�]^!% ["[j=]" [?]"[ J='-
*%�Z[ `=�j>[=!!{ != Z<>!!Z *= q=?=]^!Z ��-
='�ZW [ %�_=!Zq<Z ]z$"!". �=', q= $=!"<"
S.M. Proudman (2015) *= E.M. Du� y (2004), 
<='Q"<=]^!"# Z<>!%*�%?!"# [?]"[ j"!"*^ 
?Z$["��!� [�"[=!!{ ��� *= �%Q]"!!%W %]ZW, 
{'� > `[%�"` != ��[<=*"j!Z q=`[%�z[=!!{ 
$=� q<%_> q!"q"*" q=_=]^!> ='*"[!ZQ*^ *= 
?%]Z?�"*" !�[�%]%_Zj!Z Q"<?*%<". �=*Q^'�, 
?�%Q?�'*"[!�, ?%?>]{�Z#!�, '%_%�*!� $%Q]Z-
$��!!{ ?Z$*[��$"]% q!"��!!{ �"q"'> �%-
q["*'> ��[<=*%W$!%_% =�*�"*> != 49% [ %QZ}, 
{'Z Q?%�"[=]" �%!=#<�!�� 30 _ �"�!%W �"}" 
!= $%}> (>8 _ �"�> != 100 _ �"}"), ?�%*� ?%-
?>]{�Z#!� $%Q]Z$��!!{ «["?=$%'-'%!*�%]^» 
«�?Z$�<Z%]%_Zj!� �%qQ]Z$>[=!!{ ��[<=*%W$!%-
_% =�*�"*>» (EIRA, q= >j=Q*z 4000 >j=Q!"'Z[) 
!� ?Z$*[��$"]% �"` ��q>]^*=*Z[ [9,12,20,24]. 
��q><%[!%, q=]"�=z*^Q{ ='*>=]^!"<" %}-
<���!!{ �%$% ?%�"��!!{ ��'%<�!$=�Z# qZ 
q}Z]^��!!{ [�"[=!!{ �"}" *= <%��?�%$>'*Z[, 
�% %}><%[]�!� q!=j!%z ?%�"��!ZQ*z `=�j%-
[%W =]��_ZW != �Z ?�%$>'*" [19].

��=`%[>zj" ?%*�!�Z#!> <%�]"[ZQ*^ ?�-
��`��Q!%_% ��=_>[=!!{ =[*%=!*"*Z] Zq `=�j%-
["<" =!*"_�!=<" (Cerk, 2021), =[*%�" Q?�%-
}>[=]" q=Q*%Q%[>[=*" ���&������
� ��"�� > 
`[%�"` != Q"Q*�<!"# j��[%!"# [%[j=' Z ��[-
<=*%W$!"# =�*�"* [3,34], ?�" �^%<> ["{["]" 
?%j=*'%[� q!"��!!{ ='*"[!%Q*Z q=?=]�!!{, 
?�%*� ?�%*{_%< !=Q*>?!%_% �%'> > `[%�"` [Z$-
<Z*"]" q}Z]^��!!{ �"q"'> �%q["*'> Q����-
[%-Q>$"!!"` ?%$Z#.

��{'Z =[*%�" (Shield, 1979; M. Haugen https://
pubmed.ncbi.nlm.nih.gov/1802495/ *= Z!�., 
1991) != q!=j!Z# 'Z]^'%Q*Z %�Z!�!"` ["?=$'Z[
(721 $%�%Q]"# ?=�Z�!*) ["{["]" '%�%*'%-
*��<Z!%["# ?%q"*"[!"# [?]"[ &�����
����
!= ?���}Z_ ='*"[!"` ��[<=*"j!"` q=`[%�z-
[=!^, {'"# ?%{Q!z[=[Q{ }]%'>[=!!{< Z!J]=-
<=Q%<!"` �J�'*Z[ [6,13,16]. ��%*� [ ?=�Z�!*Z[ 
$"*{j%_% [Z'> ?%[!� _%]%$>[=!!{ !� ��'%<�!-
$%[=!�.

��=`%[>zj" ["��q=q!=j�!�, ["Q>!>*= _Z?%-
*�q= �%$% q=Q*%Q>[=!!{ ������'��'������ 
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��"�� {' !=#}Z]^� %�Z�!*%[=!%W != q<�!��!-
!{ q=?=]�!!{.  �=q["j=# [%!= [']zj=� %[%jZ, 
!��=JZ!%[=!Z q]='", J�>'*", }%}%[Z, �"}> *= 
%]"['%[> %]Zz, ?%<Z�!� Q?%�"[=!!{ {��^, 
?*"�Z, <%]%j!"` ?�%$>'*Z[, !"q^'� Q?%�"[=!-
!{ �=JZ!%[=!%_% �>'�> *= j��[%!%_% <’{Q=, �% 
J%�<>� Q?Z[[Z$!%��!!{ %<�_=-3 ?%]Z!�!=Q"-
j�!"` �"�!"` '"Q]%* $% %<�_=-6 ?%]Z!�!=Q"-
j�!"` �"�!"` '"Q]%* ?�"}]"q!% 1:7. ��{<= 
?�%*"q=?=]^!= $Z{ %$!%_% q WW ?�%[Z$!"` '%<-
?%!�!*Z[ — %]"['%[%W %]ZW �'Q*�= [Z$�"<> — 
?%[’{q=!= qZ q!"��!!{< �Z[!{ *�%<}%'Q=!>
2 Z ]�#'%*�Z�!> B4 [23].

��%*� %$!Z =[*%�" ?Z$ j=Q Q?%Q*�����!!{ 
[ Q���$!^%<> 7,7 �. !� ["{["]" [?]"[> Q���$-
q�<!%<%�Q^'%W $Z�*" != �"q"' �%q["*'> ��[-
<=*%W$!%_% =�*�"*>, Z!�Z =[*%�" ?%'=q=]" 
Q"<?*%<=*"j!� ?%]Z?��!!{ ?���}Z_> ��[<=-
*%W$!%_% =�*�"*> *= q!"��!!{ �"q"'> #%_%
�%q["*'> != 35% [10,27].

	=#}Z]^� [=_%<"< ��q>]^*=*%< Q���$ >QZ` 
$%Q]Z$��!^ Q*%Q%[!% `=�j>[=!!{ ?=�Z�!*Z[ 
Zq ��[<=*"j!"<" `[%�%}=<" %Q*=!!Z<" �%-
'=<", != !=�> $><'>, }>]% $%Q]Z$��!!{, {'� 
?%'=q=]%, �% !=#}Z]^� q!=j>�"< �%$% q<�!-
��!!{ �"q"'> �%q["*'> ��[<=*"j!"` `[%�%} 
� ��&����� ������ ��"�� q= =]^*��!=*"[!"< 
Z!$�'Q%< q$%�%[%_% `=�j>[=!!{ (AHEI-2010), 
%Q'Z]^'" $%[�$�!%, �% %Q%}" q !=#["�"< 
'[=�*"]�< AHEI-2010 <=z*^ != *��*"!> <�!-
�Z �"q"'" W` �%q["*'> [30].

	= ?%j=*'> 2022 �. ��=!�>q^'� ��[<=*%]%-
_Zj!� *%[=�"Q*[% %?>}]Z'>[=]% >q=_=]^!zzjZ 
��'%<�!$=�ZW �%$% `=�j>[=!!{ ?=�Z�!*Z[ Zq 
��[<=*"j!"<" `[%�%}=<" [8]. �Q!%[!Z ?�"!-
�"?":

A. ��'%<�!$=�ZW �%$% `=�j>[=!!{ ?=�Z�!*= 
!� � q=<Z!%z #%_% J=�<='%]%_Zj!%_% ]Z'>[=!-
!{ NA NA 9,9 (0,3) 9,8 (0,5).

B. ��'%<�!$=�ZW �%$% ̀ =�j>[=!!{ ?=�Z�!*Z[ 
Zq ��[<=*"j!"<" `[%�%}=<" <=z*^ }=q>[=-
*"Q{ != $=!"` !=>'%[%W ]Z*��=*>�" NA NA 9,5 
(1,0) 9,2 (1,2).

C. �Z$*�"<'= `=�j>[=!!{ <=� }>*" j=-
Q*"!%z q=_=]^!%_% $%_]{$> q= ?=�Z�!*=<" q 
`�%!Zj!"<" ��[<=*"j!"<" q=`[%�z[=!!{<" 
NA NA 9,4 (1,2) 9,0 (1,3).

D. �%*�"<=!!{ $Z�*"j!"` q["j%' <%�� $%-
?%<%_*" ?=�Z�!*=< }�=*" ='*"[!> >j=Q*^ > 
q=_=]^!%<> ]Z'>[=!!Z  ��[<=*"j!%_% q=`[%�z-
[=!!{ NA NA 9,2 (0,9) 8,9 (1,4).

E. ��'%<�!$=�ZW �%$% ̀ =�j>[=!!{ ?=�Z�!*Z[ 
Zq ��[<=*"j!"<" q=`[%�z[=!!{<" <=z*^ [�=-

`%[>[=*" [!>*�Z�!^%- Z ?%q=Q>_]%}%[Z �J�'*" 
`=�j>[=!!{, %Q%}]"[% '=�$Z%<�*=}%]Zj!Z *= 
'ZQ*'%[Z NA NA 9,7 (0,8) 9,5 (0,9).

F. ��'%<�!$=�ZW �%$% `=�j>[=!!{ <=z*^ 
[�=`%[>[=*" '>]^*>�!Z *= Q%�Z=]^!%-�'%-
!%<Zj!Z %Q%}]"[%Q*Z ?=�Z�!*= NA NA 9,3 (1,0) 
9,1 (1,2).

G. �%�=$" �%$% `=�j>[=!!{ � !�[Z$’�<!"<" 
[Z$ q=%`%j>[=!!{ `[%�"` $% ["'%!=!!{ JZq"j-
!"` [?�=[ NA NA 9.4 (1.0) 9.1 (1.4).

H. �'�% ZQ!>z*^ Z!�Z ��'%<�!$=�ZW �%$% 
`=�j>[=!!{, Q?��"JZj!Z $]{ ��[<=*"j!%_% q=-
`[%�z[=!!{, Z!�"` q=`[%�z[=!^ =}% Q>?>*-
!^%_% ]Z'>[=!!{, {'Z ?%*��}>z*^ Q?��Z=]^!%W 
$Z�*", *% *Z ��'%<�!$=�ZW Q]Z$ ?�%$%[�>[=*" 
(!=?�"']=$, !�$%W$=!!{, %�"�Z!!{, Q=�'%?�!Z{, 
%Q*�%?%�%q *%�%) NA NA 9,4 (0,9) 9,0 (1,5).

�=<Z q=q!=j�!Z ��'%<�!$=�ZW ?�%?%!>z*^:
1. �=�Z�!*=< Zq q=#[%z [=_%z Q]Z$ q=?�%?%-

!>[=*" ?Z$*�"<'> q!"��!!{ [=_" C 9,6 (0,6) 
8,5 (1,5).

2. ��q_]z*�!%[> $Z�*> !� Q]Z$ ?�%?%!>-
[=*" q= [Z$Q>*!%Q*Z ?Z$*[��$��!%W > `[%�%_% 
��]Z='ZW C 9,8 (0,5) 9,1 (1,3).

3. \%]%$!Z =}% [�_=!Q^'Z $Z�*" !� Q]Z$ ?�%?%-
!>[=*" D 9,7 (0,6) 9,1 (1,8).

4. �"]>j�!!{ <%]%j!"` ?�%$>'*Z[ !� Q]Z$ 
?�%?%!>[=*" C 9,6 (0,7) 9,2 (1,3).

5. �=�j%[Z $%}=['" ?%]Z!�!=Q"j�!"` �"�-
!"` '"Q]%*, ?���[=�!% %<�_=-3 (> $%qZ ?%!=$ 
2 _ != $%}>), <%�!= q=?�%?%!>[=*" $]{ ?%]�_-
��!!{ Q"<?*%<Z[ ��[<=*"j!"` `[%�%} � 8,9 
(1,8) 7,9 (2,0).

6. �=�Z�!*=< <%�!= q=?�%?%!>[=*" $Z�*> 
Q���$q�<!%<%�Q^'%_% *"?> C 8,8 (2,1) 8,5 (1,7).

7. �]{ '%!*�%]z ='*"[!%Q*Z ��[<=*"j!"` 
q=`[%�z[=!^ !�<=� ?%'=q=!^ $]{ $%$=*'%[%_% 
?�"q!=j�!!{ [Z*=<Z!Z[ (B9, D, E, K) =}% <Z'�%-
�]�<�!*Z[ (Q�]�! Z/=}% �"!') � (0,9) 8,4 (2,1).

8. �[%�"< != ��[<=*"j!Z `[%�%}" !� ��'%-
<�!$>z*^ ?�"q!=j=*" ?�%}Z%*"'" � 9,4 (0,6) 
8,6 (1,8).

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

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

ÎÃËßÄÈ

ISSN 2663-7553   �>j=Q!= ?�$i=*�i{. Україна  3(123)/2022 71

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

?%*�Z}!% ?�"q!=j=*" !�%}`Z$!Z ?��?=�=*" q 
>�=`>[=!!{< [Z$?%[Z$!"` !=Q*=!%[ [17]. � �=qZ 
?%�$!=!!{ *='"` ?%�>��!^ $%�Z]^!= Z!$"[Z-
$>=]Zq=�Z{ `=�j>[=!!{ Zq q=]>j�!!{< ?�%-
J�QZ#!%_% $Z�*%]%_=.

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

�������. |��# �	� ���$� �������� 	�"�/�!���� �������� �"� ��$ �����"������ � �����. =�"�/���� �����
 ��$"/���� �� 
���
������ ���"�/�
 ��"��#��� � ���� ��������.
Y��� — �	�$�"����� ���� "��������� �� ��	�"����� �"����
 ��"��#��� �� ��"$���' �"� 
��� � ��"��� 	��� �$ ������ �� ������$ 
#������ �� �������"��' $�������	�' � �����.
0��"�+���� �� #����#��. &�$��� �"� 
��� � "�������� �� ����"������ #������ �� �������"��' $�������	�' ����#���� �����-
��. %� ������ "����������
 �#���", � ��	� 	��#���� ����� 
��� � �"�	�� ���� ����!���� ���������� ������� �����/� ��!������� 
#������ �� �������"��� $�������	��. %� ������ ������������
 $"����, ���"��������� 
��� �����! 	��#���� ���� ��"�, � ���# 
����"���$ �� �����"���$ �������"��$ ����� � ����!���� 	 #������� �� �������"��� $�������	�!�. * ��	�"����� �������$ 
��"��#���� ����"��, � ������ 
��� � �"��� ����� /��"��$ ���� 	� �������� �������"��' $�������	�' � �!������ 	 #������� 
���������� ������� (p<0,01) ��#���, ��# � 	����
 ��"�����. 
A���� 	���"���� �� ����������� ���"���� ���������.
U�8/�#� ���#�: 
��, �����"������, #������, �������"��� $�������	��, �����������, ����.

The biological role of chromium and the impact of changes in its content on the course
of obesity and hypertension in children (literature review, own research)
Yu.V. Marushko, N.G. Kostynska, T.V. Hyshchak, T.V. Marushko 
Bogomolets National Medical University, Kyiv, Ukraine

The study of the role of certain microelements deficiency in the human body has not lost its relevance for decades. One of these microelements 
is chromium. Given its ability to reduce oxidative stress and chronic inflammation in the human body, much attention is being paid to studying the 
role of chromium in the treatment of obesity and hypertension. A number of scientists in their studies have shown a positive effect of chromium 
supplementation in these diseases. However, a large number of unexplored questions remain. In particular, most of the studies are devoted to 
the study of isolated diseases, while many patients usually have a comorbidity of several diseases. Also, the study of the role of this microele-
ment in children remains without the attention of scientists. Most scientists note the need for further research in this direction.
Purpose — to summarize the literature data and the results of our own studies of the biological role of chromium and the impact of changes in 
its content on the course of obesity and hypertension in children.
Results and conclusions. Today, the role of chromium in the treatment and prevention of obesity and hypertension continues to be studied. 
According to literature sources, with a decrease in the level of chromium in the blood plasma of patients, obesity and hypertension are statistically 
significantly more often recorded. In systematic reviews chromium supplementation has been shown to reduce body weight and systolic and 
diastolic blood pressure in patients with obesity and hypertension. As a result of the study, it was found that the level of chromium in the hair of 
school-age children with hypertension in combination with obesity is statistically significantly (p<0.01) lower than in healthy peers.
No conflict of interests was declared by the authors.
Key words: chromium, microelements, obesity, hypertension, comorbidity, children.
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?�"$Z]{z*^ }=_=*% >[=_" ["[j�!-
!z �%]Z $�JZ�"*> $�{'"` <Z'�%�]�-

<�!*Z[ > �%q["*'> *= ]Z'>[=!!Z �Zq!%<=!Z*!"` 
q=`[%�z[=!^. �$!"< Zq *='"` <Z'�%�]�<�!*Z[ 
� `�%<. �%!=$ 60 �%'Z[ > Q[Z*Z ["[j=z*^ [?]"[ 
�^%_% <Z'�%�]�<�!*= != %�_=!Zq< ]z$"!". 	= 
Q^%_%$!Z [ ]Z*��=*>�Z � }=_=*% [Z$%<%Q*�# �%$% 
#%_% []=Q*"[%Q*�#, %$!=' $%Q]Z$��!!{ ?�%-
$%[�>z*^Q{ [4,20,22,26,37,42].

� ��!*�Z >[=_" }Z]^�%Q*Z $%Q]Z$!"'Z[ q!=-
`%$"*^Q{ `�%< (���), %Q'Z]^'" [Z! [Z$Z_�=� 
[=�]"[> �%]^ > ?�%JZ]='*"�Z *= ]Z'>[=!!Z }=-
_=*^%` q=`[%�z[=!^ ]z$"!" [9,14,15].

�Q!%[!Z ?%q"*"[!Z �J�'*" `�%<> (���) 
*='Z: ?%]Z?��!!{ %}<Z!> ]Z?Z$Z[, %?*"<Zq=-
�Z{ =!*�%?%<�*�"j!"` $=!"` ?=�Z�!*Z[ (<=Q= 
*Z]=, %}[Z$ *=]ZW) }�q [?]"[> != <’{q%[> *'=-
!"!>, ?Z$["��!!{ *%]��=!*!%Q*Z $% _]z'%-
q", !%�<=]Zq=�Z{ =�*��Z=]^!%_% *"Q'> *%�% 
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[9]. �%$!%j=Q `�%< (V�) — �� ?%*�!�Z#!% *%'-
Q"j!"# *{�'"# <�*=], {'"# j"!"*^ '=!��-
�%_�!!"# *= <>*=_�!!"# [?]"[ != ]z$Q^'"# 
%�_=!Zq< Z � Q��#%q!"< q=}�>$!z[=j�< !=['%-
]"�!^%_% Q���$%["�= [31,36,30].

 ��=`%[>zj" ["��!=[�$�!Z ]Z'>[=]^!Z 
�J�'*" `�%<> (���), #%_% ["[j�!!{ [ ><%[=` 
Q^%_%$�!!{ <=� [�]"'� q!=j�!!{ $]{ [�$�!-
!{ ?=�Z�!*Z[ q %�"�Z!!{<, %Q'Z]^'" %Q*=!-
!� � [=�]"[%z <�$"'%-Q%�Z=]^!%z ?�%}]�-
<%z. 	�[?"!!� q�%Q*=!!{ �Z[!{ ?%�"��!%Q*Z 
%�"�Z!!{ Q���$ $%�%Q]"` Z $Z*�# > Q[Z*Z (}]"q^-
'% 700 <]! $%�%Q]"` *= 124 <]! $Z*�# [7])
�%}"*^ ='*>=]^!"< >$%Q'%!=]�!!{ ]Z'>-
[=]^!"` Z ?�%JZ]='*"j!"` q=`%$Z[ �"< ?=-
�Z�!*=< [40,41].

��"�Z!!{ <=� !� *Z]^'" !�_=*"[!Z �Q*�*"j-
!Z !=Q]Z$'", =]� # *ZQ!% ?%[’{q=!� qZ q!=j!%z 
'Z]^'ZQ*z >Q']=$!�!^, = ?�" '%<%�}Z$!%Q*Z q 
Z!�"<" `[%�%}=<" q<Z!z� ?���}Z_ %Q*=!!Z` 
[41]. �=', [Q� j=Q*Z�� ?%�>�>z*^ ?"*=!!{ ?�% 
?Z$["��!"# �"q"' �%q["*'> *= *{�j"# ?�-
��}Z_ > �=qZ '%<}Z!=�ZW q %�"�Z!!{< }�%!`Z=]^-
!%W =Q*<" [2,18,24,25], _Z?��*%!Zj!%W `[%�%}" 
[11,19] *= Z!�"<".

��"�Z!!{ ?%*��}>� '%<?]�'Q!%_% ?Z$`%-
$> $% ]Z'>[=]^!%-��=}Z]Z*=�Z#!"` q=`%$Z[.
	= Q^%_%$!Z �%q�%}]�!= q!=j!= 'Z]^'ZQ*^ ��-
'%<�!$=�Z# $]{ q!"��!!{ !=$<Z�!%W <=Q"
*Z]= [6], ?�%*� !�<=� %$!%q!=j!"` ��q>]^*=*Z[ 
�%$% W` �J�'*"[!%Q*Z. �=_=*% q ?%�"��!"` 
<�*%$"' Q`>$!�!!{ <=z*^ *"<j=Q%["# ]Z'>-
[=]^!"# �J�'*, %Q'Z]^'" j=Q*% ?Z$ W` $Z�z [Z$-
}>[=�*^Q{ [*�=*= %�_=!Zq<%< �Z$"!", = !� �"-
�%[%W *'=!"!" [47].

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

$"Q'>QZ#, $%[�$�!"< <�`=!Zq<%< #%_% [?]"[> 
!= %�"�Z!!{ � q$=*!ZQ*^ q!"�>[=*" %'Q"$=-
*"[!"# Q*��Q Z `�%!Zj!� q=?=]�!!{, {'Z [[=-
�=z*^Q{ ']zj%["<" J='*%�=<" [ ?=*%_�!�qZ 
%�"�Z!!{. ��Z< *%_%, `�%< ?Z$["�>� �Z[�!^ 
_]>*=*Z%!> (�!$%_�!!"# =!*"%'Q"$=!*), [?]"-
[=� != ='*"[!ZQ*^ Q>?��%'Q"$$"Q<>*=q" *= '=-
*=]=q" (=!*"%'Q"$=!*!Z J��<�!*") [4,15,27].

�' =!*"%'Q"$=!* `�%< <=� ?�[!� q!=j�!!{ 
[ ]Z'>[=!!Z '%<%�}Z$!%Q*Z %�"�Z!!{ *= =�-
*��Z=]^!%W _Z?��*�!qZW [22,23,27].

� �=qZ ?%�$!=!!{ =�*��Z=]^!%W _Z?��*�!qZW 
*= %�"�Z!!{ ?Z$["�>�*^Q{ #<%[Z�!ZQ*^ �%q-
["*'> '=�$Z%[=Q'>]{�!"` �"q"'Z[, �>'�%[%_% 
$Z=}�*> �� *"?> *%�% [5,22].

��%[�$�!Z !=<" �=!Z�� $%Q]Z$��!!{ ['=q>-
z*^ != *�, �% ?�" '%<%�}Z$!%Q*Z =�*��Z=]^!%W 
_Z?��*�!qZW *= %�"�Z!!{ [ $Z*�# q!"�>�*^Q{ 
*%]��=!*!ZQ*^ $% JZq"j!"` !=[=!*=��!^ Z Q>*-
*�[% ?%_Z��>�*^Q{ {'ZQ*^ �"**{ [17].

��� $%Q]Z$��!!{ — >q=_=]^!"*" $=!Z ]Z-
*��=*>�" *= ��q>]^*=*" []=Q!"` $%Q]Z$��!^ 
�%$% }Z%]%_Zj!%W �%]Z `�%<> Z [?]"[> q<Z! #%_% 
[<ZQ*> != ?���}Z_ %�"�Z!!{ *= =�*��Z=]^!%W 
_Z?��*�!qZW [ $Z*�#.

��%< (Cr) — �� `Z<Zj!"# �]�<�!* VI � _�>-
?" j�*[��*%_% ?��Z%$> q ?��Z%$"j!%W Q"Q*�<" 
�]�<�!*Z[ �.�. ��!$�]��[= q =*%<!"< !%<��%< 
24 [29].

��%< ?%*�=?]{� $% ]z$Q^'%_% %�_=!Zq<> 
q [%$%z, ?%[Z*�{< Z ?�%$>'*=<" `=�j>[=!-
!{ (%[%jZ *= J�>'*", <%��?�%$>'*", {#�{, 
$�Z�$�Z, <’{Q%, }%}%[Z). �'��<% Q]Z$ q=q!=j"-
*", �% [<ZQ* �^%_% `Z<Zj!%_% �]�<�!*= [ �%Q]"-
!=` *= <’{QZ q!=j!%z <Z�%z q=]��"*^ [Z$ #%_% 
[<ZQ*> [ ��>!*Z *= [%$Z *Z�W <ZQ��[%Q*Z, q {'%W 
?%`%${*^ q=q!=j�!Z ?�%$>'*" (*=}]. 1). ��[!= 
'Z]^'ZQ*^ `�%<> ?%*�=?]{� $% %�_=!Zq<> [!=-
Q]Z$%' %}�%}'" W�Z q= $%?%<%_%z ?��$<�*Z[
Zq !���=[Zzj%W Q*=]Z [8,29,33–35].

��%< [Q<%'*>�*^Q{ ?���[=�!% [ *%!'%-
<> '"��j!"'> �]{`%< ?=Q"[!%W $"J>qZW.
�% *'=!"! $%Q*=[]{�*^Q{ q= $%?%<%_%z *�=!Q-
J��"!> �]{`%< �!$%�"*%q>. 	='%?"j>�*^Q{ 
?���[=�!% [ ?�jZ!�Z, '"��j!"'>, �"*%?%$Z}-
!Z# q=]%qZ, `�{�%[Z# *= 'ZQ*'%[Z# *'=!"!=`, 
]�_�!{`. 	�q=Q[%�!"# `�%< ["[%$"*^Q{ q '=-
]%<, Q�j�z, ?%*%<. � �=qZ ?%Q"]�!"` JZq"j!"` 
!=[=!*=��!^, Q*��Q>, Z!J�'�Z#!"` q=`[%�z-
[=!^, �>'�%[%_% $Z=}�*>, `=�j>[=!!{ q [�]"-
'%z 'Z]^'ZQ*z [>_]�[%$Z[ [Z$}>[=�*^Q{ ?%Q"-
]�!� ["[�$�!!{ `�%<> q Q�j�z. �Z%$%Q*>?!ZQ*^ 
Zq !�%�_=!Zj!"` Q?%]>' Q*=!%["*^ 0,5–1%, 

������� 1
5!��� ���!" # �(��� ���"���� ���/"#���( 

(_.5.\����+���)


��"�� ���/"#���(
5!��� ���!" 
(!�.) " 100 .

���"��"
�/������� 
"�� $���$ ���"� 49,0
�/������� 
"�� 37,0
>������	� 32,0
��� 25,0
���� 13,1
������ 13,0
>����"� 33,0
����"� 15,5
?����� $��
 14,0
<�$��"� 12,0
>��� 60,0
}���� ��� 110,0



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

ÎÃËßÄÈ

ISSN 2663-7553   �>j=Q!= ?�$i=*�i{. Україна  3(123)/2022 75

%$!=' ?�" #%_% !=$`%$��!!Z > ["_]{$Z '%<-
?]�'Q!"` Q?%]>' (?Z'%]Z!=*, `]%�"$, =Q?=-
�=_Z!=*) q�%Q*=� $% 20–25%. �]Z!Zj!Z ?�%{[" 
$�JZ�"*> `�%<> [ %�_=!Zq<Z $%�%Q]%W ]z$"-
!" q’{[]{z*^Q{ ?�" !=$`%$��!!Z #%_% <�!��
20 <'_/$%}>. �%�Z_ *%'Q"j!%Q*Z Q*=!%["*^
5 <_/$%}> [18,24,32,33,44].

�%}%[= ?%*��}= `�%<> q=]��"*^ [Z$ [Z'>, 
Q*=*Z *= q}Z]^�>�*^Q{ ?Z$ j=Q [=_Z*!%Q*Z # ]='-
*=�ZW [ �Z!%'. ��'%<�!$=�ZW �%$% $Z�*"j!%_% 
`=�j>[=!!{ [Z$ �Z!ZQ*��Q*[= %`%�%!" q$%-
�%[’{ *= Q%�Z=]^!"` Q]>�} ��� Z �Z!ZQ*��-
Q*[= QZ]^Q^'%_% _%Q?%$=�Q*[= ��� (2005 �.) 
!=[�$�!% [ *=}]"�Z 2.

� Q���$!^%<> [ %�_=!Zq<Z $%�%Q]%W ]z$"!" 
<ZQ*"*^Q{ }]"q^'% 6 _ `�%<>. 	=#["�= '%!-
��!*�=�Z{ �^%_% <Z'�%�]�<�!*= Q?%Q*��Z_=�*^-
Q{ [ ?�jZ!�Z (0,2 <_/'_), !"�'=` (0,6 <_/'_),
<’{q=` (0,024–0,84 <_/'_) Z !Z_*{` (6,2 <_/'_).
� ']Z!Zj!Z# ?�='*"�Z *= !=>'%["` $%Q]Z$-
��!!{` �Z[�!^ `�%<> q=q["j=# ["q!=j=�*^Q{ 
[ Q"�%[=*�Z '�%[Z (!%�<= — 0,1–0,5 <'_/]), > 
[%]%QQZ (0,2–0,7 <'_/_), > Q�jZ (0,1–1,5 <'_/]) 
q= $%?%<%_%z <=Q-Q?�'*�%<�*�ZW [13,28,33]. 
Z*��=*>�!Z $����]= ['=q>z*^ != *�, �% ?�-
��'%!]"["` $=!"` �%$% ?%}Zj!"` �J�'*Z[ [Z$ 
Q?%�"[=!!{ !=$]"�'> `�%<> q W��z =}% }Z%-
]%_Zj!"<" $%}=['=<" [ ]Z*��=*>�Z !�<=�, *%<> 
Z !� ["q!=j=z*^ [��`!z $%?>Q*"<> <��> #%_% 
[<ZQ*> [ %�_=!Zq<Z ]z$"!" [44].

�= $=!"<" ]Z*��=*>�", q!"��!"# [<ZQ* 
`�%<> [ %�_=!Zq<Z ?�"q[%$"*^ $% �%q["*'> 
Z!Q>]Z!%��q"Q*�!*!%Q*Z *= ?%�>��!!{ %}<Z!> 
]Z?Z$Z[, >!=Q]Z$%' j%_% <%�>*^ �%q["[=*"-
Q{ *='Z q=`[%�z[=!!{, {' �>'�%["# $Z=}�*
�� *"?>, %�"�Z!!{ [12,14]. �%'=q=!= '%��]{�Z{ 
$�JZ�"*> `�%<> q ?Z$["��!!{< '=�$Z%[=Q'>-
]{�!"` �"q"'Z[ [21,50].

�Q!>z*^ $%Q]Z$��!!{, {'Z ['=q>z*^ != 
q$=*!ZQ*^ `�%<> q<�!�>[=*" [<ZQ* ?�%q=?=]^-
!"` }Z%<=�'��Z[ (J='*%� !�'�%q> ?>`]"! �, 
�-��='*"[!"# }Z]%', Z!*��]�#'Z!", <%]�'>]= 
<Z�']Z*"!!%W =$_�qZW 1, =$"?%�"*%'Z!"), *%<> 
q= !�$%Q*=*!%Q*Z `�%<> [ %�_=!Zq<Z ]z$"!" 
?Z$["�>�*^Q{ �"q"' �%q["*'> q=?=]^!"` q=-
`[%�z[=!^ *= W` *{�j%_% ?���}Z_> [21,44].

��Z< *%_%, $%Q]Z$!"'" ['=q>z*^ != q!"-
��!!{ ?=<’{*Z *= '%_!Z*"[!"` []=Q*"[%Q*�# > 
]z$�# q !�$%Q*=*!Z< �Z[!�< `�%<> [ %�_=!Zq<Z 
[1,18].

~[�%?�#Q^'= '%<ZQZ{ q ?"*=!^ $Z�*"j!"` 
?�%$>'*Z[, `=�j>[=!!{ *= =]��_ZW $Z#�]= ["Q-
!%['>, �% <�`=!Zq< $ZW `�%<> (���) != %�_=!Zq< 

]z$"!" %Q*=*%j!% !� ["q!=j�!"#, = �%]^ [ <�-
*=}%]Zq<Z %}��>!*%[=!= !�$%Q*=*!^% [45,46]. 
�^%_%$!Z }Z]^�ZQ*^ !=>'%[�Z[ !=_%]%�>z*^ 
!= !�%}`Z$!%Q*Z ?�%[�$�!!{ ?%$=]^�"` $%-
Q]Z$��!^ �%$% �%]Z `�%<> [ ]Z'>[=!!Z *= ?�%-
JZ]='*"�Z }=_=*^%` q=`[%�z[=!^ *= !=q"[=z*^ 
#%_% <Z'�%�]�<�!*%< Zq ["�=��!%z J=�<='%-
]%_Zj!%z ='*"[!ZQ*z [32,45].

�=', ?�%[�$�!% $�'Z]^'= <�*==!=]ZqZ[ ]Z-
*��=*>�!"` $����] Zq }Z%]%_Zj!%W �%]Z `�%<> 
!= }=qZ �]�'*�%!!"` $=!"` «Pubmed», {'Z <Z-
Q*{*^ �Zq!> 'Z]^'ZQ*^ $%Q]Z$��!^ Z ?=�Z�!*Z[ 
[22,26,28,37,39,42,50].

� 2021 �. %?>}]Z'%[=!% $%Q]Z$��!!{ [20], 
?�%[�$�!� != Q=<�{` �>�Z[, > {'%<> ?%�{$
q Z!�"<" ?=�=<�*�=<" ["[j=]" [?]"[ `�%<> 
!= <=Q> *Z]= [ %Q%}"!, {'Z <=z*^ ?���$$Z=}�* 
*= %�"�Z!!{. �QZ` $%Q]Z$�>[=!"` *[=�"! q= 
$%?%<%_%z �=!$%<Zq=�ZW ?%$Z]"]" != j%*"�" 
_�>?". ����= _�>?= ('%!*�%]^!=) %*�"<>[=]= 
Q*=!$=�*!> $Z�*>; $�>_= _�>?= — 32% Z![��*%-
[=!%_% �>'�>; *��*{ _�>?= — $%*=�Zz `�%<> 
(���) ̀ ]%�"$>; j�*[��*= _�>?= — $%*=�Zz ̀ �%<> 
(���) `]%�"$> [ ?%�$!=!!Z q ["Q%'%Z![��*%[=-
!"< �>'�%<. ��q>]^*=*" $%Q]Z$��!!{ ['=q>-
z*^ != *�, �% $%*=�Z{ `�%<> $% �=�Z%!> �>�Z[ 
�=q%< Zq ?%]Z?��!!{< <�*=}%]Zq<> _]z'%q" 
?%q"*"[!% [?]"[=� != <=Q> *Z]= — q!"�>�*^Q{ 
Z!$�'Q <=Q" *Z]= (�=0,04) *= %j���["!!"# �"� 
(p<0,001).

� 2017 �. %?>}]Z'%[=!% <�*==!=]Zq, {'"# 
[']zj=[ �ZQ*^ �=!$%<Zq%[=!"` ']Z!Zj!"`
$%Q]Z$��!^, ?�%[�$�!"` Q���$ �Z!%' Zq Q"!-
$�%<%< ?%]Z'ZQ*%q!"` {�j!"'Z[. �Q*%*!%W
�Zq!"�Z [ ?%'=q!"'=` Z!$�'Q> <=Q" *Z]= $% *= 

���"
-��: * — 	�� ���
��� �	 ���
	����� 	
 12 ������ �
������� ��-
��
��� �� ����	�E
�� ��
������ #�
�� ���
������, ��� #��q���E�� 
�������
 ���
q�� �
�
�
� [43].

������� 2
0���!���$�' ��� �-�#�' �����-� ���!" (!�.) 

�( �8�� �����.� #��" � ����� #� Y���������#� 
������� ����#’( �� ��$���+��� ��"7- ��_ � Y���-
������#� ���+�+��.� .��������#� ��_ (2005 �.)*

5�� ��-
��#��� ����� 5�.��-

����+
`����-

$�(

0–6 ������� 0,2 0,2 
7–12 ������� 5,5 5,5 
1–3 ��� 11 11 
4–8 ���� 15 15 
9–13 ���� 25 21 
14–18 ���� 35 25 29 44 
19–50 ���� 35 25 30 45 
:�� 50 ���� 30 20 
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?ZQ]{ ]Z'>[=!!{ Q���$ ?=�Z�!*Z[, {'Z %*�"<>-
[=]" *= !� %*�"<>[=]" `�%<, !� ["{[]�!% [37].

� 2018 �. %?>}]Z'%[=!% $%Q]Z$��!!{, > `%$Z 
{'%_% ["[j=]" �Z[�!^ `�%<> [ ?]=q<Z '�%[Z 
?=�Z�!*Z[ q %�"�Z!!{< *= =�*��Z=]^!%z _Z?��-
*�!qZ�z. �%Q]Z$��!!{ [']zj=]% 331 ?=�Z�!*= 
%}%` Q*=*�# [Z'%< [Z$ 35 $% 65 �%'Z[. �"{[]�!%, 
�% �Z[�!^ `�%<> [ %QZ} q %�"�Z!!{< Z/=}% %}-
[%$%< *=]ZW ?%!=$ 102 Q< $]{ j%]%[Z'Z[ *= 88 Q< 
$]{ �Z!%' $%Q*%[Z�!% !"�j"#, !Z� > ]z$�# }�q 
�"` %q!=' (p<0,05). �='%� q!"��!"# �Z[�!^ 
`�%<> [Z$<Zj�!% [ ?=�Z�!*Z[ Zq ?%�$!=!!{< 
�>'�%[%_% $Z=}�*> *= =�*��Z=]^!%W _Z?��*�!qZW 
(p�0,001). �%Q*%[Z�!%W '%��]{�ZW [ ?=�Z�!*Z[ Zq 
�>'�%["< $Z=}�*%< <Z� ]Z?Z$!"< ?�%JZ]�< Z 
�Z[!�< `�%<> !� ["{[]�!% [22].

� 2019 �. %?>}]Z'%[=!% <�*==!=]Zq, ?�"-
Q[{j�!"# ["[j�!!z [?]"[> Q=?]�<�!*=�ZW 
`�%<> != =!*�%?%<�*�"j!"` ?%'=q!"'Z[ [ 
%QZ} q %�"�Z!!{< *= !=$<Z�!%z <=Q%z *Z]=. 
��%=!=]Zq%[=!% 19 $%Q]Z$��!^, ?�"$=*!"` 
$]{ Q*=*"Q*"j!%_% %}’�$!=!!{, [']zj�!% ��-
q>]^*=*" 1316 >j=Q!"'Z[ �Zq!%_% [Z'> *= Q*=*Z. 
�!=]Zq $=!"` ?%'=q=[ $�{'� ?%]Z?��!!{ =!-
*�%?%<�*�"j!"` ?%'=q!"'Z[ Q���$ ?=�Z�!*Z[ 
q %�"�Z!!{<: q!"��!!{ <=Q" *Z]= (Q���$!{ 
�Zq!"�{: -0,75 '_, 95% $%[Z�j"# Z!*��[=], -1,04, 
-0,45, p<0,001), Z!$�'Q <=Q" *Z]= (Q���$!{ �Zq-
!"�{: -0,40 '_, 95% $%[Z�j"# Z!*��[=], -0,66, 
-0,13, p =0,003) Z [Z$Q%*%' �"�> [ %�_=!Zq<Z 
(Q���$!{ �Zq!"�{: -0,68 '_, 95% $%[Z�j"# Z!-
*��[=], -1,32, -0,03, p=0,04) [ %QZ} Zq q=#[%z [=-
_%z / %�"�Z!!{<. � '%!*�%]^!Z# _�>?Z q<Z! !� 
["{[]�!%. 	=#'�=�Z ��q>]^*=*" Q?%Q*��Z_=]"-
Q{ [ $%Q]Z$��!!{`, *�"[=]ZQ*^ {'"` Q*=!%["-
]= <�!�� 12 *"�!Z[, = $%q= Q=?]�<�!*%[=!%_% 
`�%<> — <�!�� 400 <'_/$%}>. �$!=', != $><'> 
=[*%�Z[, �J�'* Q���$!Z#, = ']Z!Zj!= q!=j>�ZQ*^ 
`�%<> {' q=Q%}> $]{ q!"��!!{ <=Q" *Z]= Q><-
!Z[!=. �[*%�" *='%� !=_%]%�>z*^ != !�%}`Z$-
!%Q*Z ?�%[�$�!!{ $%$=*'%["` $%Q]Z$��!^ $]{ 
$%Q'%!=]Z�%_% ["[j�!!{ [?]"[> �^%_% <Z'�%-
�]�<�!*= != <=Q> *Z]=, %Q%}]"[% [ ?=�Z�!*Z[ Zq 
$�{'"<" Q>?>*!Z<" q=`[%�z[=!!{<" [42].

� 2021 �. %?>}]Z'%[=!% $%Q]Z$��!!{, ?�%-
[�$�!� [ �"*=W q= >j=Q*z 6754 ?=�Z�!*Z[ [Z'%< 
[Z$ 18 �%'Z[. �QZ` $%Q]Z$�>[=!"` ?%$Z]�!% != 
$[Z _�>?". ����= [']zj=]= [ Q�}� ?=�Z�!*Z[ 
q =�*��Z=]^!%z _Z?��*�!qZ�z, $�>_= — '%!-
*�%]^!=. �"[j=]" $=!Z =�*��Z=]^!%_% *"Q'> 
*= �Z[�!^ 12 <Z'�%�]�<�!*Z[ > Q"�%[=*�Z '�%[Z. 
��q>]^*=*" $%Q]Z$��!!{ ?%'=q=]", �% q= !=-
{[!%Q*Z =�*��Z=]^!%W _Z?��*�!qZW �Z[�!^ `�%<> 

[ Q"�%[=*�Z '�%[Z !"�j"#, !Z� > '%!*�%]^!Z# 
_�>?Z (?���= _�>?= — 8,77±10,12 <'_/]; $�>_=
_�>?= — 10,12±10,72 <'_/]). �[*%�" !=_%]%�>-
z*^ != !�%}`Z$!%Q*Z ?%$=]^�"` $%Q]Z$��!^, 
{'Z $%?%<%_]" } [Q*=!%["*" !={[!ZQ*^ =}% [Z$-
Q>*!ZQ*^ [q=�<%q[’{q'> q!"��!!{ �Z[!{ `�%<> 
[ %�_=!Zq<Z *= �%q["*'> =�*��Z=]^!%W _Z?��*�!-
qZW [50].

� 2020 �. %?>}]Z'%[=!% $%Q]Z$��!!{, <�*%z 
{'%_% Q*=]% ["[j�!!{ �Z[!{ �Zq!"` <Z'�%�]�-
<�!*Z[ > Q"�%[=*�Z '�%[Z *= [%]%QQZ ?=�Z�!*Z[ q 
%�"�Z!!{< *= q !%�<=]^!%z <=Q%z *Z]=. ��%-
[%$"]" Q*=*"Q*"j!> %}�%}'> $=!"` 395 ?=-
�Z�!*Z[ (199 — q !%�<=]^!%z <=Q%z *Z]=,
196 — q %�"�Z!!{<). �Z[�!^ <Z'�%�]�<�!*Z[ 
["q!=j=]" q= $%?%<%_%z <=Q-Q?�'*�%<�*�ZW q 
Z!$>'*"[!%q[’{q=!%z ?]=q<%z [ NexION 300D 
(PerkinElmer Inc., ���). � ��q>]^*=*Z $%Q]Z-
$��!!{ [Q*=!%[]�!%, �% �Z[�!^ `�%<> [ Q"�%-
[=*�Z '�%[Z ]z$�# q %�"�Z!!{< != 47% !"�-
j"#, !Z� [ %QZ} Zq !%�<=]^!%z <=Q%z *Z]=. � 
��_��QZ#!Z# <%$�]Z, Q'%��_%[=!Z# != [Z' Z Q*=*^, 
�Z[�!^ `�%<> > [%]%QQZ }>[ %}��!�!% ?�%?%�-
�Z#!"< Z!$�'Q> <=Q" *Z]= [39].

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

	=<" != }=qZ �"*{j%W ']Z!Zj!%W ]Z'=�!Z 
� 5 <ZQ*= �"�[= ?�%[�$�!% $%Q]Z$��!!{ �%$% 
["q!=j�!!{ [<ZQ*> `�%<> > [%]%QQZ $Z*�#. �}-
Q*���!% 63 $"*"!" [Z'%< [Z$ 8 $% 18 �%'Z[, {'Z 
Q?%Q*��Z_=]"Q^ > ]Z'=�{ q ?�"[%$> %�"�Z!!{, 
=�*��Z=]^!%W _Z?��*�!qZW =}% W` ?%�$!=!!{. 
�QZ< $Z*{< ?�%[�$�!% ["<Z� =!*�%?%<�*�"j-
!"` ?%'=q!"'Z[ (<=Q= *Z]=, q�ZQ*, Z!$�'Q <=Q" 
*Z]=), $%}%["# <%!Z*%�"!_ =�*��Z=]^!%_% *"-
Q'> (=?=�=* «Meditech ABPM-04», �_%��"-
!=), =!=]Zq ?�"'%��!�[%W j=Q*"!" [%]%QQ{ 
!= [<ZQ* `�%<> q= $%?%<%_%z ��!*_�!J]>%-
��Q��!*!%W Q?�'*�%<�*�ZW [ ]=}%�=*%�ZW 	�
 
«�Z�Z=» (��� � 081/12-4502-00 [Z$ 21.07.00, 
=*�Q*%[=!"# �'�=W!Q^'"< $���=[!"< 	�
 
Q*=!$=�*"q=�ZW, <�*�%]%_ZW *= Q��*"JZ'=-
�ZW �'� 
��) != =!=]Zq=*%�Z «ElvaX-med». 
�QZ` $Z*�# ?%$Z]�!% != *�" _�>?": $% ?���%W 



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

ÎÃËßÄÈ

ISSN 2663-7553   �>j=Q!= ?�$i=*�i{. Україна  3(123)/2022 77

q=]>j�!% $Z*�# (n=40) q !%�<=]^!%z <=Q%z 
*Z]= *= !%�<=]^!"< =�*��Z=]^!"< *"Q'%<; $% 
$�>_%W (n=10) — q %�"�Z!!{< *= !%�<=]^!"< 
=�*��Z=]^!"< *"Q'%<; $% *��*^%W (n=13) —
q %�"�Z!!{< > ?%�$!=!!Z q =�*��Z=]^!%z 
_Z?��*�!qZ�z. �*=*"Q*"j!> %}�%}'> $=!"` 
?�%[�$�!% [ ?�%_�=<Z «MedStat» (�.~. {`,
�.\. \>�’{!%[). �%q?%$Z] %*�"<=!"` ��q>]^-
*=*Z[ != !%�<=]^!ZQ*^ ?���[Z��!% q= $%?%<%-
_%z '�"*��Zz �=?Z�%—�Z]'=, q='%! �%q?%$Z]> 
$]{ [QZ` $%Q]Z$�>[=!"` _�>? !� [Z$�Zq!{[-
Q{ [Z$ !%�<=]^!%_%. ��q>]^*=*" $%Q]Z$��!-
!{ !=[�$�!% > ["_]{$Z Q���$!^%_% q!=j�!!{
( ) *= Q���$!^%_% '[=$�=*"j!%_% [Z$`"]�!!{ 
(SD). �%�Z[!{!!{ Q���$!Z` q!=j�!^ > *�^%` 
!�q=]��!"` _�>?=` ?�%[�$�!% q= $%?%<%_%z 
%$!%J='*%�!%_% $"Q?��QZ#!%_% =!=]Zq>, ?%-
Q*��Z%�!Z ?%�Z[!{!!{ — q= '�"*��Z�< ��JJ� 
[10]. �]{ ?���[Z�'" Q*=*"Q*"j!"` _Z?%*�q ?�" 
?%�Z[!{!!Z _�>? {' '�"*"j!"# �Z[�!^ q!=j>-
�%Q*Z (p) ?�"#!{*% �<0,05.

�%Q]Z$��!!{ ["'%!=!% [Z$?%[Z$!% $% <Z�-
!=�%$!"` ?�"!�"?Z[ ?�%[�$�!!{ ']Z!Zj!"` 
$%Q]Z$��!^ GCP, GLP. ��%*%'%] $%Q]Z$��!-
!{ q=*[��$��!% != q=QZ$=!!Z �%<ZQZW q ?"*=!^ 
}Z%�*"j!%W �'Q?��*"q" ?�" 	=�Z%!=]^!%<> <�-
$"j!%<> >!Z[��Q"*�*Z Z<�!Z �.�. �%_%<%]^�{ 
(� 127 [Z$ 2 _�>$!{ 2019 �%'>).

�<ZQ* `�%<> > [%]%QQZ $Z*�# ?���%W $%-
Q]Z$�>[=!%W _�>?" (q$%�%[Z $Z*") Q*=!%["[ 
0,28±0,12 <'_/_ ( ±SD), �% [Z$?%[Z$=� !%�<Z. 
� $�>_Z# $%Q]Z$�>[=!Z# _�>?Z �Z[�!^ `�%<> 
}>[ $��% !"�j"< Z Q*=!%["[ 0,24±0,08 <'_/_, 
%$!=' $%Q*%[Z�!%W �Zq!"�Z <Z� ��q>]^*=*=-
<" [ ?���Z# *= $�>_Z# _�>?=` !� ["{[]�!% 
(�=0,59). �Z[�!^ `�%<> [ $Z*�# *��*^%W _�>-
?" Q*=!%["[ 0,17±0,05 <'_/_, �% Q*=*"Q*"j!% 
[Z$�Zq!{]%Q{ [Z$ ?%'=q!"'Z[ > ?���Z# $%Q]Z-
$�>[=!Z# _�>?Z (p<0,01). �*�"<=!Z ��q>]^*=-
*" ['=q>z*^ != *�, �% q= !={[!%Q*Z %�"�Z!!{ [ 
?=�Z�!*Z[ Q?%Q*��Z_=�*^Q{ *�!$�!�Z{ $% q<�!-
��!!{ [<ZQ*> `�%<> > [%]%QQZ. ��" '%<%�}Z$-
!%Q*Z =�*��Z=]^!%W _Z?��*�!qZW q %�"�Z!!{< 
�Z[�!^ `�%<> [ %�_=!Zq<Z ?=�Z�!*Z[ $%Q*%[Z�-
!% !"�j"#, !Z� > q$%�%["` $Z*�#. �$!=' $%-
Q*%[Z�!%Q*Z <Z� ?%'=q!"'=<" [<ZQ*> `�%<> 
[ $Z*�# $�>_%W *= *��*^%W _�>? !� ["{[]�!%.

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

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

%�"�Z!!{ Q[Z$j=*^ ��q>]^*=*" <�*==!=]Zq>, 
%?>}]Z'%[=!%_% > 2021 �. [38]. �[*%�=<" ?�%-
=!=]Zq%[=!% 38 $%Q]Z$��!^ (41 ]Z'>[=]^!= 
_�>?=, 7605 >j=Q!"'Z[), $%Q*>?!"` != ��Q>�-
Q=` «PubMed» / «Medline», «Scopus», «Web of 
sciences», «Google Scholar» *= }Z}]Z%*��Z �%-
'��#!=, %?>}]Z'%[=!"` $% Q��?!{ 2020 �%'>. 
�"{[]�!%, �% `�%< q!=j!% q!"�>� �Z[�!^ 
]Z?%?�%*�W$Z[ $>�� !"q^'%W �Z]^!%Q*Z. �$!=' 
=!*�%?%<�*�"j!Z $=!Z ?=�Z�!*Z[ !� }>]" [ ?%]Z 
q%�> $%Q]Z$!"'Z[.

� 2021 �. %?>}]Z'%[=!% <�*==!=]Zq 11 $%-
Q]Z$��!^ q= >j=Q*z 637 >j=Q!"'Z[ $%�%Q]%_% 
[Z'>. �"[j=]" [?]"[ Q=?]�<�!*=�ZW `�%<> != 
=�*��Z=]^!"# *"Q' > ?=�Z�!*Z[ q =�*��Z=]^!%z 
_Z?��*�!qZ�z. ��Z!'= %*�"<=!"` ��q>]^*=*Z[ 
?%'=q=]= q!"��!!{ Q"Q*%]Zj!%_% *= $Z=Q*%]Zj-
!%_% =�*��Z=]^!%_% *"Q'> [ ?=�Z�!*Z[, {'Z %*-
�"<>[=]" $%*=�Zz `�%<> (Q���$!{ �Zq!"�{ 
Q"Q*%]Zj!%_% =�*��Z=]^!%_% *"Q'> — 2,51 << 
�*. Q*.; 95% $%[Z�j"# Z!*��[=] — [Z$ 4,97 $% 
-0,05, p=0,04; Q���$!{ �Zq!"�{ $Z=Q*%]Zj!%-
_% =�*��Z=]^!%_% *"Q'> — 2,51 << �*. Q*.; 95% 
$%[Z�j"# Z!*��[=] — [Z$ 1,96 $% -0,12, p=0,026). 
�!*�%?%<�*�"j!Z $=!Z !� }>]" [ ?%]Z q%�> $%-
Q]Z$!"'Z[ [16].

�*��, !�q[=�=zj" != q!=j!> 'Z]^'ZQ*^ 
?�%[�$�!"` $%Q]Z$��!^, != Q^%_%$!Z ?�%-
$%[�>z*^ ["[j=*" �%]^ `�%<> [ %�_=!Zq-
<Z ]z$"!". �Z]^�ZQ*^ ]Z*��=*>�!"` $����] 
['=q>z*^ != ]Z'>[=]^!Z []=Q*"[%Q*Z `�%<> 
?�" %�"�Z!!Z. �%$!%j=Q %'��<Z $%Q]Z$!"-
'" !� ["{["]" *='%_% ?%q"*"[!%_% [?]"[> 
[37,38,42,47].

�='%� !�$%Q*=*!^% $%Q]Z$��!^, {'Z } ["[-
j=]" �%]^ �^%_% <Z'�%�]�<�!*= ?�" '%<%�}Z$-
!%Q*Z %�"�Z!!{ q =�*��Z=]^!%z _Z?��*�!qZ�z 
*= ?�" Zq%]^%[=!Z# =�*��Z=]^!Z# _Z?��*�!qZW 
[16]. �[��*=� != Q�}� >[=_> *�, �% <=#�� [QZ 
$%Q]Z$��!!{ ?�%[�$�!Z Q���$ $%�%Q]%_% !=Q�-
]�!!{. � ]Z*��=*>�!"` $����]=` � ?%%$"!%'Z 
?%[Z$%<]�!!{ �%$% [?]"[> $�JZ�"*> `�%<> != 
�%q["*%' '%_!Z*"[!"` ?%�>��!^ > $Z*�# �Zq!"` 
[Z'%["` _�>? [13,18,49]. �"[j=]" �Z[�!^ `�%<> 
[ %�_=!Zq<Z $Z*�#, {'Z %*�"<>[=]" `Z<Z%*��=-
?Zz q <�*%z ]Z'>[=!!{ _%Q*�%_% ]Z<J%}]=Q*-
!%_% ]�#'%q> [3]. �='%� ?�%[%$"]" $%Q]Z$��!-
!{ �%$% �Z[!{ `�%<> [ $Z*�# �Zq!%_% [Z'>, {'Z 
%*�"<>z*^ ?=��!*��=]^!� `=�j>[=!!{ [48]. 
�$!=' <=Q�*=}!"` $%Q]Z$��!^, {'Z } ["[j=-
]" �J�'* [Z$ Q=?]�<�!*=�ZW `�%<> [ $Z*�# ?�" 
%�"�Z!!Z, =�*��Z=]^!Z# _Z?��*�!qZW =}% W` ?%�$-
!=!!Z, !� ?�%[%$"]".
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�^%_%$!Z �%]^ `�%<> [ ]Z'>[=!!Z # ?�%-
JZ]='*"�Z %�"�Z!!{ *= =�*��Z=]^!%W _Z?��*�!-
qZW ?�%$%[�>z*^ ["[j=*". �= $=!"<" ]Z*��=-
*>�!"` $����], > �=qZ q!"��!!{ �Z[!{ `�%<> [ 
?]=q<Z '�%[Z ?=�Z�!*Z[ Q*=*"Q*"j!% $%Q*%[Z�-
!% j=Q*Z�� ���Q*�>z*^ %�"�Z!!{ *= =�*��Z=]^-
!> _Z?��*�!qZz.

�= $=!"<" Q"Q*�<=*"j!"` %_]{$Z[, Q=?]�-
<�!*=�Z{ `�%<> Q?�"{� q!"��!!z <=Q" *Z]=, = 

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

� ��q>]^*=*Z ?�%[�$�!%_% $%Q]Z$��!!{ ["-
{[]�!%, �% �Z[�!^ `�%<> > [%]%QQZ $Z*�# �'Z]^-
!%_% [Z'> q= !={[!%Q*Z =�*��Z=]^!%W _Z?��*�!qZW 
[ ?%�$!=!!Z q %�"�Z!!{< Q*=*"Q*"j!% $%-
Q*%[Z�!% (p<0,01) !"�j"#, !Z� > q$%�%["` %$-
!%]Z*'Z[.
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Modern approaches to the treatment of congenital neutropenia
O.R. Boyarchuk
I. Horbachevsky Ternopil National Medical University, Ukraine

Neutropenia is common in the practice of both primary care physicians and physicians of sub-speciality. Congenital neutropenia are rare 
diseases; they can be both isolated independent diseases and accompany a number of other inborn errors of immunity. The clinical course 
of neutropenia can range from asymptomatic in patients with mild neutropenia to life-threatening infections in cases of severe neutropenia. 
Treatment of congenital neutropenia remains discutable to this day. The most common and accessible method of treatment of severe congenital 
neutropenia is granulocyte colony-stimulating factor, although it does not cure the disease and does not prevent the development of malignant 
transformation. On the other hand, the use of granulocyte colony-stimulating factor in the correct doses can improve the clinical course of the 
disease, the quality of life of patients, avoid severe septic complications. Hematopoietic stem cell transplant is an effective treatment for severe 
congenital neutropenia that does not respond to granulocyte colony-stimulating factor therapy. Modern methods of genetic therapy open new 
perspectives in the treatment of patients with severe congenital neutropenia.
No conflict of interests was declared by the author.
Key words: congenital neutropenia, treatment, Granulocyte colony-stimulating factor (G-CSF).

	�#*�%?�!ZW [ $Z*�# $%Q"*^ j=Q*% q>Q*�Z-
j=z*^Q{ [ ?�='*"�Z {' ]Z'=�Z[ ?��["!-
!%W ]=!'", *=' Z ]Z'=�Z[-Q?��Z=]ZQ*Z[, 

$Z=_!%Q*>z*^Q{ [ �=qZ q<�!��!!{ =}Q%]z*!%W 
'Z]^'%Q*Z !�#*�%JZ]Z[ (��	) <1500/<'], = [ $Z-
*�# ?���%_% �%'> �"**{ — <1000/<'] [12,14]. 
�Z[�!^ !�#*�%JZ]Z[ <500/<'] ['=q>� != *{�'"# 
Q*>?Z!^ !�#*�%?�!ZW [12].

�=_=]%< !�#*�%?�!ZW ?%$Z]{z*^ != *�=!q"-
*%�!Z (_%Q*�Z) =}% `�%!Zj!Z (?��Q"Q*>zjZ) [2], 
= *='%� != [�%$��!Z (?��["!!Z) Z !=}>*Z ([*%-
�"!!Z) [4,12]. ��" ?��["!!"` !�#*�%?�!Z{` 
Q?%Q*��Z_=z*^Q{ [�%$��!Z ?%<"]'" Z<>!Z*�-
*>, {'Z ?�"q[%${*^ $% ?%�>��!!{ $%q�Z[=!!{ 
<Z�]%W$!"` Z Q*%[}>�%["` ']Z*"!. ��" [*%�"!-
!"` !�#*�%?�!Z{` != 'Z]^'ZQ*^ !�#*�%JZ]Z[ 
[?]"[=z*^ q%[!Z�!Z J='*%�".

����$ ?�"j"! [*%�"!!"` !�#*�%?�!Z# ["-
$Z]{z*^ *='Z:

–  [Z�>Q" (�"*%<�_=]%[Z�>Q, �?�*�#!—�=� 
[Z�>Q, ��, _�"?, [Z�>Q!Z _�?=*"*", ?=�-
[%[Z�>Q B19, �?Z$�<Zj!"# ?=�%*"*, [Z�>Q" 
'%�> *= '�=Q!>`") [12,28];

–  }='*��Z=]^!Z Z!J�'�ZW ('=�]z', *>}��'>-
]^%q, j���[!"# *"J, ?=�=*"J);

–  !=#?�%Q*Z�Z (Plasmodium vivax, P. falci-
parum) [28];

–  ]Z'=�Q^'Z q=Q%}" (=!*"<Z'�%}!Z — ?�!Z�"]Z-
!", *�"<�*�%?�"!/Q>]^J=<�*%'Q=q%]; =!-
*"'%![>]^Q=!*" — '=�}=<=q�?Z!, [=]^?�%-
=*; =!*"?Q"`%*"j!Z — ']%q=?Z!, %]=!q=?Z!, 
J�!%*Z=qZ!; Z!�Z);

–  q=`[%�z[=!!{ '�%[Z (_%Q*�"# ]�#'%q, 
<Z�]%$"Q?]=Q*"j!"# Q"!$�%< — ���);

–  Q"Q*�<!Z q=`[%�z[=!!{ Q?%]>j!%W *'=!"!";
–  $�JZ�"* ?�[!"` !>*�Z�!*Z[ ([Z*=<Z!> B12, 

J%]=*Z[, <Z$Z) [28].
��%$��!Z !�#*�%?�!ZW � _�*��%_�!!"<" 

q=`[%�z[=!!{<", �% [']zj=z*^ !"q'> _�!�-
*"j!"` q=`[%�z[=!^ (?%!=$ 20 _�!�*"j!"` 
$�J�'*Z[) Zq _�>?" [�%$��!"` $�J�'*Z[ 'Z]^-
'%Q*Z Z/=}% J>!'�ZW J=_%�"*Z[ [34]. ��%$��!Z 
!�#*�%?�!ZW � �Z$'ZQ!"<" q=`[%�z[=!!{<", 
W` ?%�"��!ZQ*^ Q*=!%["*^ }]"q^'% 10 ["?=$'Z[ 
!= 1 <]! !=Q�]�!!{ [17]. ��%$��!Z !�#*�%?�!ZW 
<%�>*^ }>*" Zq%]^%[=!"<" (*{�'Z [�%$��!Z 
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!�#*�%?�!ZW, �"']Zj!Z !�#*�%?�!ZW) =}% Q"!-
$�%<%< ?�" !"q�Z Z!�"` [�%$��!"` ?%<"]%' 
Z<>!Z*�*> (Q"!$�%< |�$Z=—\Z=�Z, Q"!$�%< 
�%�!=, Q"!$�%< \�"Qj�]]Z 2-_% *"?>, Q"!$�%< 
\��<=!Q^'%_%—�>$]='= 2-_% *"?>, _Z?��-IgM 
Q"!$�%<, WHIM-Q"!$�%<, _Z?%?]=qZ{ `�{�Z[ 
Z [%]%QQ{, Z<>!!%-'ZQ*'%[= $"Q?]=qZ{ �"<'�, 
[�%$��!"# $"Q'��=*%q, =!�<Z{ �=!'%!Z, Q"!-
$�%< �[=`<=!=—�=#<%!$=, `[%�%}= !='%?"-
j�!!{ _]Z'%_�!> *"?> 1b, Q"!$�%< �=�*=, Q"!-
$�%< �Z�Q%!=) [12,28].

	=#j=Q*Z�"<" ?�"j"!=<" [�%$��!"` 
!�#*�%?�!Z# � _�!�*"j!Z <>*=�ZW [ ELANE 
($�JZ�"* �]=Q*=q"), HAX1 (HAX1 $�JZ�"* =}% 
`[%�%}= �%Q*<=!=), GFI1 (GFI 1 $�JZ�"*y), 
TAZ (Q"!$�%< �=�*=), VPS13B (Q"!$�%< 
�%�!=) [4,16,18]. ��'Z]^'= _�!Z[ (SBDS, 
DNAJC21, EFL1) [Z$Z_�=z*^ �%]^ > �%q["*'> 
Q"!$�%<> �[=`<=!=—�=#<%!$= [34]. ��%-
*{_%< %Q*=!!Z` �%'Z[ %?"Q=!% !%["# [=�Z=!* 
[�%$��!"` !�#*�%?�!Z#, Q?�"j"!�!"# <>*=-
�Z{<" [ _�!Z SRP54 Zq Q"<?*%<=<", ?%$Z}!"<" 
$% Q"!$�%<> �[=`<=!=—�=#<%!$= [3]. 
�# 
*"? !�#*�%?�!Z# Q*=[ $�>_%z q= ?%�"��!Z-
Q*z ?�"j"!%z [�%$��!"` !�#*�%?�!Z# Zq q=-
*�"<'%z $%q�Z[=!!{ > J�=!�>q^'%<> ���Q*�Z 
[�%$��!"` !�#*�%?�!Z# [3]. ����$ Z!�"` ?�"-
j"! [�%$��!"` !�#*�%?�!Z# ["$Z]{z*^ ?�[!Z 
<�*=}%]Zj!Z q=`[%�z[=!!{ *= Q"!$�%< !�$%-
Q*=*!%Q*Z 'ZQ*'%[%_% <%q'> [33]. 	� Q]Z$ q=}>-
[=*" ?�% =[*%Z<>!!Z !�#*�%?�!ZW, ?%[’{q=!Z 
q �"�'>]zzj"<" =!*"!�#*�%JZ]^!"<" =!-
*"*Z]=<", {'Z ?�"q[%${*^ $% �>#!>[=!!{ !�#-
*�%JZ]Z[ [14]. ����$ =[*%Z<>!!"` !�#*�%?�!Z# 
["$Z]{z*^ =]%Z<>!!> !�#*�%?�!Zz !%[%!=-
�%$��!"`. �%!= �%q["[=�*^Q{ j���q *�=!Q?]=-
��!*=�!> ?���$=j> <=*��"!Q^'"` =!*"*Z] *= W` 
[q=�<%$Zz q =!*"_�!=<" !�#*�%JZ]Z[ ?]%$=.

��%*� [ j[��*Z $Z*�# q [�%$��!"<" !�#*�%-
?�!Z{<" _�!�*"j!Z $�J�'*" *=' Z !� [$=�*^Q{ 
["q!=j"*" [3].

�]Z!Zj!"# ?���}Z_ !�#*�%?�!Z# q=]��"*^ 
[Z$ Q*>?�!{ *{�'%Q*Z: [Z$ }�qQ"<?*%<!%_% 
?�" ]�_'"` J%�<=` $% �"**�q=_�%q]"["` Z!-
J�'�Z# ?�" *{�'"` J%�<=` [7,12]. ��" *{�-
'"` [�%$��!"` !�#*�%?�!Z{` _=�{j'= *= ��-
�"$"[!Z Z!J�'�ZW Q?%Q*��Z_=z*^Q{ q ?���%_% 
�%'> �"**{ $Z*�# [6,10,32]. �=q["j=# �� *{�'Z 
}='*��Z=]^!Z Z!J�'�ZW, > *%<> j"Q]Z Q�?Q"Q, 
Q?�"j"!�!Z S. aureus, Pseudomonas, E. coli [32]. 
�=�='*��!%z ']Z!Zj!%z %q!='%z � >�=��!-
!{ Q]"q%["` %}%]%!%' *= �'Z�", �% Q>?�%[%-
$�>�*^Q{ ���"$"[!"<" =J*%q!"<" Q*%<=*"-

*=<", _Z!_Z[Z*=<" [1,12]. ��" %'��<"` [=�Z=!-
*=` Q?%Q*��Z_=z*^Q{ !�[�%]%_Zj!Z ?%�>��!!{, 
q=*�"<'= ?Q"`%<%*%�!%_% �%q["*'>, ?%�>��!-
!{ J>!'�ZW ?Z$�]>!'%[%W q=]%q" [3,12,38].

��%*�, !�q[=�=zj" != �=!!Z# $�}z* ']Z!Zj-
!"` Q"<?*%<Z[ Z <%�]"[ZQ*^ $Z=_!%Q*"'" q= 
$%?%<%_%z q=_=]^!%_% =!=]Zq> '�%[Z, q%'��<= 
["q!=j�!!{ ��	, �%q?Zq!=[=!!{ `[%�%}" $%-
Q"*^ j=Q*% }>[=� Zq q=?Zq!�!!{< [7,8], �% ?%-
*��}>� ?Z$["��!!{ !=Q*%�%��!%Q*Z ]Z'=�Z[, 
<�$"j!%W Q?Z]^!%*" �%$% $Z=_!%Q*"'" !�#-
*�%?�!Z# > $Z*�# [9,20].

Z'>[=!!{ [�%$��!"` !�#*�%?�!Z# *='%� 
q=]"�=�*^Q{ ?�%}]�<=*"j!"<. ��" ?%[*%�-
!"` Q*%<=*"*=`, `�%!Zj!%<> _Z!_Z[Z*Z [=�]"-
[� q!=j�!!{ <=� _Z_Z�!= �%*%[%W ?%�%�!"!" 
[12,13,33]. � �=qZ ["!"'!�!!{ Z!J�'�Z# ?�"q!=-
j=z*^ =!*"}='*��Z=]^!> *��=?Zz [11,13,14,31]. 
��%*� =!*"}='*��Z=]^!= *��=?Z{, !�q[=�=zj" 
!= [=�]"[> �%]^ > ]Z'>[=!!Z Z!J�'�Z#, <=� 
Q"<?*%<=*"j!� q!=j�!!{, [%!= !� [?]"[=� != 
�Z[�!^ !�#*�%JZ]Z[, q!"��!!{ {'"` � ?�"j"-
!%z *{�'"` Z!J�'�Z#. � Q=<� �Z[�!^ !�#*�%-
JZ]Z[ [?]"[=� != *{�'ZQ*^ Z!J�'�Z#!%_% ?�%-
��Q>. �%<> %Q!%[!"< q=[$=!!{< ]Z'>[=!!{ 
� ?Z$["��!!{ �Z[!{ !�#*�%JZ]Z[.

�=<� q �Z�z <�*%z [ $Z*�# q [�%$��!"<" 
!�#*�%?�!Z{<" q=Q*%Q%[>z*^ _�=!>]%�"*=�-
!"# '%]%!Z�Q*"<>]zzj"# J='*%� (G-CSF) —�
_]Z'%?�%*�W!, {'"# Q*"<>]z� ["�%}]�!!{ 
!�#*�%JZ]Z[ > 'ZQ*'%[%<> <%q'> *= W` ["'"$ > 
'�%[ [5,38].

G-CSF !� ]Z'>� `[%�%}",�?�%*� ?Z$["��!!{ 
�Z[!{ !�#*�%JZ]Z[ �1000/<'] q<�!�>� 'Z]^-
'ZQ*^ Z *{�'ZQ*^ Z!J�'�Z#, q!"�>� ?%*��}> 
[ q=Q*%Q>[=!!Z =!*"}Z%*"'Z[, ?%]Z?�>� {'ZQ*^ 
�"**{ $"*"!" *= ?Z$["�>� �=!Q" != ["�"-
[=!!{ [31,33].

�%q>[=!!{ *= ���"< [[�$�!!{ G-CSF j=Q*% 
� ?��$<�*%< $"Q'>QZW. �%q= G-CSF $]{ $%Q{_-
!�!!{ !%�<=]^!%_% �Z[!{ �"�'>]zzj"` !�#-
*�%JZ]Z[ Z $]{ q=?%}Z_=!!{ �%q["*'> _=�{j'" 
*= Z!J�'�Z# <%�� [Z$�Zq!{*"Q{ [ �Zq!"` ?=-
�Z�!*Z[ [1]. 
� q=]��"*^ [Z$ *"?> [�%$��!%W 
!�#*�%?�!ZW *= WW *{�'%Q*Z.

�=q["j=# ��'%<�!$>z*^ $%q" 1–3 <'_/'_/$%-
}> �%$!{ =}% j���q $%}> [13,14]. �!Q*�>'-
�ZW $% ?��?=�=*> ��'%<�!$>z*^ ?�" `�%!Zj-
!"` *{�'"` !�#*�%?�!Z{`: 1,2 <'_/'_ — ?�" 
Z$Z%?=*"j!"` !�#*�%?�!Z{`; 2,1 <'_/'_ — ?�" 
�"']Zj!"` !�#*�%?�!Z{`; 6,0 <'_/'_ — ?�" 
Q?=$'%["` !�#*�%?�!Z{`. ��%*� !�#*�%?�!ZW, 
Q?�"j"!�!Z �Zq!"<" <>*=�Z{<", $=z*^ �Zq!Z 
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[Z$?%[Z$Z != ]Z'>[=!!{ Z ?%*��}>z*^ Z!$"[Z$>-
=]^!%_% ?Z$}%�> $%q ]Z'>[=!!{. �%'��<=, ?�" 
Q"!$�%<Z �%Q*<=!=, =Q%�Z#%[=!%<> q <>*=�Z�z 
[ HAX1, q=q["j=# �J�'*"[!%z � $%q= 5 <'_/'_/
$%}> [14]. �=�Z�!*=<, {'Z !� [Z$?%[Z$=z*^ != 
]Z'>[=!!{, ��'%<�!$>z*^ ?Z$["�"*" $%q> 
$% 8–10 <'_/'_/$%}>.

��'%<�!$>z*^ Z �Zq!Z ���"<" [[�$�!!{: 
*�"[=]Z (��_>]{�!Z) Z ?����"[j=Q*Z (q ?����[=-
<"). �%Q*Z#!� $%[_%*�"[=]� ]Z'>[=!!{ G-CSF 
q=q["j=# ?�"q!=j=z*^ �%$%}" =}% j���q $%}> 
[ !"q^'"` $%q=` [14]. � }Z]^�%Q*Z (90%) ["-
?=$'Z[ ]Z'>[=!!{ � �J�'*"[!"<, ?�%*� [=�-
]"["< � ?�"`"]^!ZQ*^ ?=�Z�!*= $% ?%[*%�!"` 
?Z$�'Z�!"` Z!’�'�Z# [14,33].

�����"[j=Q*> *��=?Zz G-CSF, =}% Z!’�'�ZW 
G-CSF, ]"�� [ ?��Z%$ !�#*�%?�!Z# !=#j=Q*Z-
�� ?�"q!=j=z*^ q= �"']Zj!%_% ?���}Z_>, *='>
Q`�<> [[=�=z*^ Q']=$!Z�%z Z <�!� �J�'*"[-
!%z [14].

�>]" Q?�%}" ]Z'>[=!!{ [�%$��!"` !�#-
*�%?�!Z# ?�%]%!_%[=!"<" J%�<=<" G-CSF,
q%'��<= ?�_JZ]_�=Q*"<%<, {'"# <%�!= q=Q*%-
Q%[>[=*" 1 �=q != 1 =}% 2 *"�!Z [2]. � ?=�Z�!*Z[ 
Zq [�%$��!"<" !�#*�%?�!Z{<" #%_% ?�"q!=-
j=]" q= �Zq!"<" Q`�<=<": [Z$ 2 Z!’�'�Z# '%�!Z
7 $Z} $% 1 Z!’�'�ZW '%�!Z 30 $Z} [2]. ��%*� ?��?=-
�=* !� !=}>[ �"�%'%_% q=Q*%Q>[=!!{ > q[’{q'> 
q j=Q*"<" ?%}Zj!"<" �J�'*=<" *= Z!%$Z q !"q^-
'%z �J�'*"[!ZQ*z [2].

�'��<Z !=>'%[Z �%}%*" ?%'=q>z*^, �% ]Z'>-
[=!!{ [Z*=<Z!%< �3 ?%]Z?�>� [Z$?%[Z$^ != 
G-CSF > ?=�Z�!*Z[ Zq *{�'"<" [�%$��!"<" 
!�#*�%?�!Z{<" [15].

�$!Z�z q ?�"j"! !"q^'%W ?�"`"]^!%Q*Z
$% ]Z'>[=!!{ G-CSF � ?%}Zj!Z �J�'*" [14]. 	=#-
j=Q*Z�� Q?%Q*��Z_=�*^Q{ }Z]^ > 'ZQ*'=` Z }Z]^ 
_%]%[" [28]. ����$ Z!�"` ?%}Zj!"` �J�'*Z[ — 
Q?]�!%<�_=]ZW, *�%<}%�"*%?�!ZW, %Q*�%?�!ZW, 
%Q*�%?%�%q", [=Q'>]Z*", �'Z�!Z ["Q"?=!!{ [33]. 
	=#}Z]^� Q>**�[%z ?���Q*%�%_%z � �"q"' ["-
!"'!�!!{ _%Q*�%W <Z�]%W$!%W ]�#'�<ZW (\�) 
=}% ��� [21,23,33]. �%j= ?"*=!!{ �%q["*'> 
%!'%?=*%]%_ZW [ �=qZ q=Q*%Q>[=!!{ G-CSF != 
Q^%_%$!Z Q*=["*^Q{ ?Z$ Q><!Z[, %Q'Z]^'" !"q'= 
*{�'"` [�%$��!"` !�#*�%?�!Z# *='%� <=z*^ 
?Z$["��!"# �"q"' �%q["*'> <=]Z_!Zq=�ZW [32]. 
�%<> ?"*=!!{ [?]"[> *��=?ZW G-CSF != �%q["-
*%' ?�[!"` %!'%]%_Zj!"` q=`[%�z[=!^ � Q>?�-
��j]"["< [33]. �=�Z�!*" q �"']Zj!"<" !�#-
*�%?�!Z{<", =Q%�Z#%[=!"<" q <>*=�Z�z [ _�!Z 
ELANE, ?=�Z�!*" q Q"!$�%<%< �[=`<=!=—
�=#<%!$= <=z*^ !=$q["j=#!% !"q^'"# �"-

q"' �%q["*'> <Z�]%W$!"` ?>`]"! [14,25]. �%$Z 
{' �"q"' �%q["*'> ���, \� > ?=�Z�!*Z[ 
Zq *{�'"<" [�%$��!"<" !�#*�%?�!Z{<", Q?�"-
j"!�!"<" <>*=�Z�z [ _�!Z ELANE, Z [ ?=�Z�!*Z[ 
Zq Q"!$�%<%< �%Q*<=!= Q*=!%["*^ 20–30% 
[22,30]. �}Z]^��!!{ $%q" G-CSF $% 8–10 <'_/
'_/$%}> ?�" ?%_=!Z# [Z$?%[Z$Z != !"�jZ $%q" 
*='%� '%��]z� q ?Z$["��!"< �"q"'%< �%q["*-
'> \� [14]. �%<> [ ]Z'>[=!!Z !�#*�%?�!Z# 
G-CSF ��'%<�!$>z*^ ?�%[%$"*" q=_=]^!"# 
=!=]Zq '�%[Z 'Z]^'= �=qZ[ != �Z' *= ?��Z%$"j-
!> %�Z!'> 'ZQ*'%[%_% <%q'>, ?�"!=#<!Z 1 �=q 
!= �Z', �%} !� ?�%?>Q*"*" �%q["*'> ��� =}% 
\� [14,32].

�'�Z< *%_%, 10% ?=�Z�!*Z[ Zq [�%$��!"-
<" !�#*�%?�!Z{<" !� [Z$?%[Z$=z*^ != *��=-
?Zz G-CSF, �% Q?%!>'=� $% ?%�>'> Z!�"` 
=]^*��!=*"[!"` <�*%$Z[ ]Z'>[=!!{ [13,33]. 
��=!Q?]=!*=�Zz _�<%?%�*"j!"` Q*%[}>�%["` 
']Z*"! (�\��) != Q^%_%$!Z *='%� �%q_]{$=-
z*^ {' <�*%$ ]Z'>[=!!{ *{�'"` !�#*�%?�!Z#, 
{'Z !� [Z$?%[Z$=z*^ != ]Z'>[=!!{ G-CSF, *= 
$]{ ?=�Z�!*Z[, > {'"` �%q["!>]"Q^ \�/��� 
[19,33]. ��=`%[>zj" !"q'> �"q"'Z[, =Q%�Z#%-
[=!"` q �\��, = *='%� Z<%[Z�!Z *�>$!%�Z 
q ?%�>'%< $%!%�=, <�*%$ !� �%q_]{$=z*^ {' 
�>*"!!"# $]{ [QZ` ?=�Z�!*Z[ Zq *{�'"<" [�%-
$��!"<" !�#*�%?�!Z{<". �%j= %Q*=!!Z<" �%'=-
<" '%!$"�Z%!>[=!!{ q!"��!%W Z!*�!Q"[!%Q*Z Z 
?�%[�$�!!{ �\�� $% �%q["*'> q]%{'ZQ!%_% !%-
[%>*[%��!!{ q}Z]^�"]" �=!Q" != ?%q"*"[!"# 
��q>]^*=* ?�" �\�� [19,29]. 	=}>*Z <>*=�ZW 
[ _�!=` CSF3R Z RUNX1 <=z*^ ["Q%'"# �"q"' 
�%q["*'> %!'%?�%��QZ[, Z *='Z ?=�Z�!*" � !=-
Q=<?���$ '=!$"$=*=<" $]{ �\�� [32,33].

�Q*=!!Z<" �%'=<" [�$>*^ ?%�>'" # Z!�"` 
<�*%$Z[ ]Z'>[=!!{, {'Z } }>]" �J�'*"[!"<" 
[ ]Z'>[=!!Z [�%$��!"` !�#*�%?�!Z#, !� <=]" 
*{�'"` ?%}Zj!"` !=Q]Z$'Z[ Z ?%?���$�=]" 
�%q["*%' <=]Z_!Zq=�ZW [33,35].

� �=qZ *{�'"` [�%$��!"` !�#*�%?�!Z#, 
=Q%�Z#%[=!"` Zq <>*=�Z�z [ _�!Z ELANE, �%q-
�%}]{z <�*%$", {'Z }=q>z*^Q{ != Z!_Z}Z*%�=` 
!�#*�%JZ]^!%W �]=Q*=q", �% ?�"q[%$"*^ $% 
q<�!��!!{ =?%?*%q> *= ?Z$["��!!{ ["�"[=!-
!{ !�#*�%JZ]Z[ [24].

�Q*=!!Z<" �%'=<" �%q�%}]{z*^ <�*%$" 
_�!!%W Z!��!��ZW, q%'��<= CRISPR/Cas9 _�!-
!Z *�`!%]%_ZW, Q?�{<%[=!Z != ?%[!� %$>�=!-
!{ *= ?%?���$��!!{ �%q["*'> <=]Z_!Zq=�ZW 
[27,29,36].

�!�"< ?��Q?�'*"[!"< !=?�{<'%< � _�!�-
*"j!= '%��'�Z{ != %Q!%[Z Z!$>'%[=!"` ?]z-
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�"?%*�!*!"` Q*%[}>�%["` ']Z*"! [26,37]. 
� ?=�Z�!*Z[ Zq *{�'"<" [�%$��!"<" !�#-
*�%?�!Z{<", Q?�"j"!�!"<" <>*=�Z�z [ _�!Z 
HAX1, ["{["]" ?%]Z?��!!{ $�J�'*!%_% _�=-
!>]%?%�q> [37].

)�*�����
�*��, G-CSF != Q^%_%$!Z � !=#}Z]^� ?%-

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

_% ?���*[%��!!{. � Z!�%_% }%'>, q=Q*%Q>[=!-
!{ G-CSF > ?�=["]^!% ?Z$Z}�=!"` $%q=` $=� 
q<%_> ?%]Z?�"*" ']Z!Zj!"# ?���}Z_ `[%�%}", 
?Z$["�"*" {'ZQ*^ �"**{ ?=�Z�!*Z[, >!"'!>*" 
*{�'"` Q�?*"j!"` >Q']=$!�!^. ��=!Q?]=!-
*=�Z{ _�<%?%�*"j!"` Q*%[}>�%["` ']Z*"! 
� �J�'*"[!"< <�*%$%< ]Z'>[=!!{ *{�'"` 
[�%$��!"` !�#*�%?�!Z#, {'Z !� [Z$?%[Z$=z*^ 
!= *��=?Zz G-CSF.� �>j=Q!Z <�*%$" _�!�*"j-
!%W '%��'�ZW [Z$'�"[=z*^ !%[Z ?��Q?�'*"[" [ 
]Z'>[=!!Z ?=�Z�!*Z[ Zq *{�'"<" [�%$��!"<" 
!�#*�%?�!Z{<".
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|��	������ ! ��������� �����"����� 	�
���������, ��� ������! ����"��� ���/���� �����"�	�� �������"� � �#� ������$��� 
��� «�������» ��	��
 	�
�������, ��������� � ����� ��	�$ ���� $����$����� �������, $����"�!��"���� �������, $��$"�-
����!�, ��
��������� 	�
���������, ����������� ��������!�, 	������ � $��$���� ��.
U����/��� #�����. ������ 	�
�������� � �������� ���� 1 ��� 7 �������, � ������#���"�� ����������� ������ ���-
������, ��� ���"� ������� 	�������� � $����"$�. ��� ��� $"��� ����"�� $������$�"�� 	 ���/����� ������' ������� ($����-
��'�����, �����"� ��	�������� $��$"������, ��$�"�����) �	 �	����� 
�����' �������' �����������, ������ �� ��"����$�"�!� 
	 	������ $������"���	��, �����, ������$�"��. ������� ������������ ���$������ ��# ��$����"$����� ������, ��!"���-
�"�������� ������� � �����"����� 	�
���������. :��������� ���	������ ���� 1 (hereditary infantile tyrosinemia — HT-1) 	� 
���������� �"������
 � ��
������
, �"���"���-$��������
 ��"��#���. :���������� 	�
�������� ������ �� �������� ��������-
���' �������"�, ���"����������, �������"�������� � �"���"���-$�������$ ��"��#����. <"���"���-$���������� ��"��#����-
��, ���������� � "�������' «INVITAE» (&YA), ����"�� ��� ���$���� ��������, ������������� � FAH-$��� c.1069G>T (p.Glu357*)
�� c.554-1G>T, ��� ���������� 	 ������-��������� ���	�����!�.
%������ ���$� �� ��#"������ �����������' ���$������ ��$ �����$ 	�
��������. ����"�� ����� ����� ���$�������' 
������' HT-1 �	 	����������� 	���!������$ � *���'�� "�������$ ��������� @���	���� (�������), ������"��' ��!�� 	 ��	���� 
������ ����"�"����� / ���	���, � ����� ����#��� �	������ �"������ ��� �� 	����$���� ��������� ���������
 ����"���	����
 
�	"����. @�$"/�� �� ���
������ �����' ���$������ HT-1 �� ��������� ���������� <�% *���'�� �� �"���$ ������"��$ 
�������$� ������
 	�
�������, � ����"��� ���
 �
���� @|-1, ���"��� ����� �	����� "�������� �"��/�! ������ #���� ����!����.
��"��#���� ������ �������� � ��������� ;�"�������' ���"�����'. @� ��������� ��"��#��� ������ ��������� 	$�� ����-
��� ������.
A���� 	���"���� �� ����������� ���"���� ���������.
U�8/�#� ���#�: $������"����$�"��, ������$�"��, ���	������ ��� 1, ����.

Tyrosinemia type 1 in a child, experience of a hematologist. Clinical case
O.I. Dorosh1,2, M.I. Dushar3, Yu.S. Masynnyk4, M.V. Stegnitskaya1

1&NE of Lviv regional council «Western Ukrainian Specialized Pediatric Medical Centre», Ukraine
2Danylo Halytsky Lviv National Medical University, Ukraine
3SI «Institute�of�Hereditary Pathology�of the�NAMS�of�Ukraine», Lviv
4Center for Medical Innovations NOVO, Lviv, Ukraine

Tyrosinemia is a rare metabolic disease resulting from a metabolic disorder of amino acids, which can occur under the «masks» of various 
diseases, debut as a hemorrhagic syndrome in children of all age groups, hepatolienal syndrome, hypoglycemia, rickets-like disease, periph-
eral neuropathy.
Clinical case. In our publication, we report on a girl at the age of 1 year 7 months who had recurrent nosebleeds, which led to a referral
to a hematologist. Examination revealed hepatomegaly with impaired liver function (hypoproteinemia, long-term resistant hypoglycemia, co-
agulopathy) with the development of chronic liver failure, ascites and splenomegaly with signs of hypersplenism, ascites, and nephromega-
ly. Differential diagnostics was carried out between oncohematological process, myelodysplastic syndrome (MDS) and metabolic disease.
Type 1 tyrosinemia (hereditary infantile tyrosinemia (HT-1)) was verified by a combination of clinical and biochemical, molecular genetic
studies. Verification of the disease came from the spectrometry of amino acids, acylcarnitines, succinal acetates and molecular genetic studies.
Molecular genetic studies in the INVITAE laboratory, USA revealed two pathogenic variants identified in the FAH gene c.1069G>T (p.Glu357*) 
and c.554-1G>T, which are associated with autosomal recessive tyrosinemia. The emphasis in the publication is on the differential diagnosis, 
the effectiveness of the treatment of this orphan disease. The method of pathogenetic therapy of HT-1 is described in detail, both with the use 
of the drug nitisinone (orphadin) registered in Ukraine, a special diet with a low content of phenylalanine / tyrosine, which have a pronounced 
positive clinical effect and prevent the formation of irreversible disabling disorders. We emphasize the need for early diagnosis of HT-1 and 
support the Ministry of Health of Ukraine in the initiative of routine neonatal screening for orphan diseases, which include HT-1, since timely 
treatment improves the quality of life in these patients.
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: hepatosplenomegaly, nephromegaly, tyrosinemia type 1, children.
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)*���

�"�%q"!�<Z{ — �� �Z$'ZQ!� =>*%Q%<-
!%-����Q"[!� q=`[%�z[=!!{, ?%[’{q=-
!� q $�J�'*%< %}<Z!> ��j%["! *= ?%�>-

��!!{< <�*=}%]Zq<> *"�%q"!>, �% ?�"q[%$"*^ 
$% !='%?"j�!!{ *"�%q"!> Z ?%`Z$!"` *= [?]"[=� 
!= �"**�[% [=�]"[Z %�_=!" ?=�Z�!*=. ��" �^%<> 
q=`[%�z[=!!Z >�=�>z*^Q{ ?���[=�!% ?�jZ!'=, 
!"�'", ?Z$�]>!'%[= q=]%q=, j=Q*% Q?%Q*��Z_=-
z*^Q{ !�[�%]%_Zj!Z ?%�>��!!{ [2]. �Z$%<Z *�" 
*"?" *"�%q"!�<ZW: *"? 1 (hereditary infantile 
tyrosinemia — HT-1) >�=�>� 1 q 100 000 %QZ}
> [Q^%<> Q[Z*Z [1,2,8], *"? II (Q"!$�%< �Z`!��=—
�=!`=�*=, Richner—Hanhart syndrome) q>Q*�Z-
j=�*^Q{ [ 1 != 250 000 %QZ} [2,18], = *"? III � !=#-
}Z]^� �Z$'ZQ!"< *"?%< [2]. HT-1 *='%� [Z$%<= 
{' _�?=*%��!=]^!"# *"�%q"!%q, � =>*%Q%<!%-��-
��Q"[!"< q=`[%�z[=!!{<, {'� Q?�"j"!�!� 
$�JZ�"*%< J><=�"]=��*%=��*=q", �% ?�"q[%-
$"*^ $% !='%?"j�!!{ *%'Q"j!"` <�*=}%]Z*Z[ 
J><=�"]=��*%=��*=*> (fumarylacetoacetate — 
FA), <=]�Z*=��*%=��*=*> *= Q>'�"!Z]=��*%!> 
(succinylacetone — SA), q><%[]zzj" ?�%_��-
Q>zj� >�=��!!{ ?�jZ!'", Q"!$�%<> �=!'%!Z 
*=/=}% �=`Z*> [9,20]. HT-1 <%�� }>*" _%Q*�%z
(?���Z 'Z]^'= $!Z[ �"**{), '%]" %Q!%[!"< 
?�%{[%< `[%�%}" � ?�jZ!'%[= !�$%Q*=*!ZQ*^; 
?Z$_%Q*�%z (6–12 <ZQ{�Z[), '%]" $Z*" <=-
z*^ ?���[=�!% !"�'%[Z Q"<?*%<" =}% �=`Z*;
Z `�%!Zj!%z (j=Q*Z�� q>Q*�Zj=�*^Q{ [ $%�%Q]%-
<> [Z�Z) [12]. �=Q*%Q>[=!!{ 2-!Z*�%-4-*�"J*%�-
<�*"]}�!q%W]-1,3-�"']%_�'Q=!$Z%!> (2-nitro-
4-tri� uoromethyl-benzoyl-1,3-cyclohexanedione, 
NTBC) {' <�*%$> ]Z'>[=!!{ Q*=]% =]^*��!=*"-
[%z *�=!Q?]=!*=�ZW ?�jZ!'". NTBC q=?%}Z_=� 
!='%?"j�!!z FA *= #%_% ?���*[%��!!z [ SA.
� [j=Q!% !�]Z'%[=!"` $Z*�# Zq HT-1 q�%Q*=� 
�"q"' �%q["*'> _�?=*%��]z]{�!%W '=��"!%<" 
(\
�) *= ?Z$["�>�*^Q{ �Z[�!^ Q<��*!%Q*Z [28].

�"������� �������
�Z[j"!'= [Z'%< 1 �Z' 7 <ZQ{�Z[ q[��!>]=Q{ 

30.06.2021 $% _�<=*%]%_= qZ Q'=�_=<" != !%Q%[Z 
'�%[%*�jZ.

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

�!=<!�q ̀ [%�%}": qZ Q]Z[ <=*��Z, }]"q^'% 2 <Z-
Q{�Z[ *%<> q’{["]"Q{ ?��Z%$"j!Z !%Q%[Z '�%[%-
*�jZ, ?�%*{_%< %Q*=!!Z` 4–5 $Z} — Zq !=�%Q*=!-

!{<. �= ��q>]^*=*=<" =!=]Zq> '�%[Z [ $"*"!" 
["{[]�!% =!�<Zz *= *�%<}%�"*%?�!Zz. �!=<!�q 
�"**{: $"*"!= [Z$ � ?=*%]%_Zj!%W [=_Z*!%Q*Z, ?�-
��$j=Q!� Q*=�Z!!{ ?]=��!*" != 22-<> *"�!Z, 1 
=�*��Z{, <=*" ?���}>[=]= != ?Z$*�"<�Z. �=Q= *Z]= 
?�" !=�%$��!!Z — 3100 _, $"*"!= �%q["[=]=Q{ 
$%}��. �!=<!�q =]��_%]%_Zj!"# !� %}*{��!"#. 
����!�Q�!"` q=`[%�z[=!^ !� }>]%. � �=!!^%-
<> [Z�Z $Z=_!%Q*%[=!% !�?���!%Q"<ZQ*^ ]='*%q" 
(_�!%*"? �/�). ��%JZ]='*"j!Z ��?]�!!{ —
q= '=]�!$=��<. �?=$'%["# =!=<!�q !� %}*{��-
!"#. �=!Z %}’�'*"[!%_% %}Q*���!!{: Q*=! *{�'"# 
!= <%<�!* _%Q?Z*=]Zq=�ZW $% [Z$$Z]�!!{ _�<=*%]%-
_ZW *= Z!*�!Q"[!%W `Z<Z%*��=?ZW �	� ^[Z[Q^'%W 
%}]=Q!%W �=$" «�=`Z$!%>'�=W!Q^'"# Q?��Z=]Z-
q%[=!"# $"*{j"# <�$"j!"# ��!*�». �'Z�!Z ?%-
'�"[" }]Z$%-�%[*Z Zq QZ�>[=*"< [Z$*Z!'%<, j"Q*Z. 
�>$"!!= <=]^J%�<=�Z{ — != j%]Z *= ?���!ZQQZ. 
\Z?%*�%JZ{ �� Q*. �=Q= *Z]= — 9,8 '_ (�=5), q�ZQ* —
79,5 Q< (�=25). �*"_<" $"q�<}�Z%_�!�q>: ["Q%'� 
?Z$!�}Z!!{, =!%<=]^!� Q?%[Z]^!�!� ?�%�Zq>[=!-
!{ q>}Z[. �Q=]_ZW (-). ���"J��"j!Z ]Z<J%[>q]" 
!� q}Z]^��!Z. 	=$ ]�_�!{<" — ?>��"]^!� $"`=!-
!{, j=Q*%*= $"`=!!{ — 24/`[. �%!" Q���{ q[>j-
!Z, j=Q*%*= Q����["` Q'%�%j�!^ — 126/`[. ��-
*��Z=]^!"# *"Q' — 90/50 << �*. Q*. �"[Z* <’{'"#, 
!� }%]zj"#, q}Z]^��!"# > �%q<Z�=`, ?�jZ!'= — 
+2,5 Q<, Q�]�qZ!'= — +3,0 Q< q-?Z$ '�=z ��}��!%W 
$>_". �ZQ*'%[%-Q>_]%}%[= Q"Q*�<=: [=]^_>Q!= 
$�J%�<=�Z{ !"�!Z` 'Z!�Z[%'. �}[Z$ _%]%[" — 
44 Q< (�=25). ��!Z!_�=]^!Z Q"<?*%<" [Z$Q>*-
!Z. �"?%�%�!�!!{ QJ%�<%[=!Z. �Q"`%�<%�Z#-
!"# �%q["*%' [Z$?%[Z$=� [Z'>. �=_=]^!"# =!=]Zq 
'�%[Z (���): ��"*�%�"*" (��) — 3,47`1012/], 
_�<%_]%}Z! (\}) — 101 _/], ]�#'%�"*" (�) — 
9,36`109/], ]�#'%�"*=�!= J%�<>]=: ?=]"j'%-
{$��!Z !�#*�%JZ]" (?) — 1%, Q�_<�!*%{$��!Z
(Q) — 2%, }=q%JZ]^!Z (}) — 0%, �%q"!%JZ]^-
!Z (�) — 1%, ]Z<J%�"*" (]) — 49%, <%!%�"-
*" (<) — 26%, *�%<}%�"*" (��) — 82 \/], �["$-
'ZQ*  ̂ %QZ$=!!{ ��"*�%�"*Z[ (���) — 5 <</_%$. 
�Z%`Z<Zj!"# =!=]Zq '�%[Z (���): =]=!Z!=<Z!%-
*�=!QJ��=q= — 33,4 ��/], =Q?=�*=*=<Z!%-
*�=!Q{��=q= — 81,2 ��/], _=<<=-_]>*=<Z]-
*�=!QJ��=q= — 64,8 ��/], q=_=]^!"# }Z]Z�>}Z! — 
44,3 <'<%]^/], ?�{<"# — 25,2 <'<%]^/], =<Z]=-
q= — 31,2 <_/Q], q=_=]^!"# }Z]%' — 58,5 _/], =]^}>-
<Z! — 43,6 _/], '=]Z# — 3,6 <<%]^/], !=*�Z# — 
139,9 <<%]^/], Q�j%["!= — 1,9 <<%]^/], '��-
=*"!Z! — 26,0 <'<%]^/], J��"*"! — 36,2 !_/
<], q=]Zq% Q"�%[=*'" '�%[Z — 8,7 <'<%]^/], 
_]z'%q= — 5,59 <<%]^/], �-��='*"[!"# }Z]%' —
<6,0 <_/], '��=*"!'Z!=q= — 76,0 ��/], ]>�!= 
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J%QJ=*=q= (�) — 5077,0 ��/], '=]^�Z# —
2,26 <<%]^/], '=]^�Z# Z%!Zq%[=!"# —
1,35 <<%]^/], J%QJ%� — 0,69 <<%]^/], ?=�=*-
_%�<%! — 9,41 ?<%]^/], 25-�	-D —
>150 !_/<], <=_!Z# — 0,87 <<%]^/], ̀ %]�Q*��"! —
2,81 <<%]^/], *�"_]Z���"$" — 0,78 <<%]^/], 
Q�j%[= '"Q]%*= — 76,0 <'<%]^/], =]^J=-J�*%-
?�%*�W! (���) — 33762,0 ��/<], J%]Z�[= '"Q-
]%*=  — 9,8 !_/<], [Z*=<Z! �12 — 437,0 ?<%]^/], 
���>]%?]=q<Z! — 9,0 <_/$], =]^J=-1-=!*"*�"?-
Q"! — 187,0 <_/$], *"��%*�%?!"# _%�<%! —
5,63 <'��/<]. �]Z*"!!"# *= _><%�=]^!"# 
Z<>!Z*�* — > !%�<Z (IgA — 120,8 <_/100 <],
IgM — 73,9 <_/100 <], IgG — 781,7 <_/100 <], 
IgE — 18,2 �%/]; CD3 — 56%, CD4 — 30%,
CD8 — 19,0%, CD19 — 23,0%, CD16/56 — 10%, 
`�]?��"/Q>?��Q%�" — 1,5%). �%=_>]%_�=<=:
='*"[%[=!"# j=Q*'%["# *�%<}%?]=Q*"!%["#
j=Q <�$Z=!= (��d) 51,2 (<Z!Z<>< (Min) 27,3 — 
<='Q"<>< (Max) 58,8) Q�'., ?�%*�%<}Z!%["# 
j=Q ��d 25,4 (Min 19,0 — Max >120,0) Q�'., 
?�%*�%<}Z!%["# Z!$�'Q ��d 50,5 (Min 42,0 — 
Max 66,0) %, JZ}�"!%_�! ��d 2,1 (Min 1,55 — Max 
2,58) _/], <Z�!=�%$!� ��'�����
��� [Z$!%��!!{
(�	�, INR) ��d 1,85 (Min 1,58 — Max 2,50).

� <�*%z q=?���j�!!{ _�<%}]=Q*%q> *= 
<Z�]%$"Q?]=Q*"j!%_% Q"!$�%<> ["'%!=!% =Q-
?Z�=�Z#!> *= *��?=!=�Z#!> }Z%?QZz 'ZQ*'%[%_% 
<%q'>. �Z�]%_�=<=: ?>!'*=* !%�<%']Z*"!!"#, 
?�"Q>*!Z >QZ ?=�%Q*'" _�<%?%�q>, !�%?]=Q*"j-
!"< ?�%��Q%< !� >�=��!"#. ��"*�%?%�q —
14,0%, ] — 32,7%, <Z�]%�"*" (<�) — 4,0%, 
<�*=<Z�]%�"*" (<*<�) — 0,3%, ? — 16,0%, 
Q — 27,0%, � — 0,7%, } — 0,3%, < — 2,7%, }]=-
Q*" — 2,3%. �%]Z<��=q!%-]=!�z_%[Z ��='-
�ZW $%Q]Z$��!!{ �'Q?��QZW MLL _�!= q $�*�'-
�Z�z [ Q"Q*�<Z <Z'�%jZ?%[%_% �]�'*�%J%��q> 
«MultiNAMCE-202» (Shimandzu) — !� ["{[-
]�!=. �%]�'>]{�!%-_�!�*"j!� $%Q]Z$��!!{
'ZQ*'%[%_% <%q'> MLL-_�!=: t(4;11)(q21;q23) 
MLL/AF4, t(11;19)(q23;p13.3) MLL/ENL, 
t(6;11)(q27;q23) MLL/AF6, t(9;11)(p21-22;q23) 
MLL/AF9, t(10;11)(p11-13;q23) MLL/AF10, 
t(11;19)(q23;p13.1) MLL/ELL !� ["{[]�!%. 
�%]�'>]{�!%-_�!�*"j!� �� $%Q]Z$��!!{ 
'ZQ*'%[%_% <%q'> �'Q?��QZW %!'%_�!Z[ Zq $�*�'-
�Z�z [ ��=]^!%<> j=QZ: t(8;21)(q22;q22) AML1/
ETO, inv(16)(p13;q22) CBFB/MYH11 type 
A,E,D, t(9;22)(q34;q11) BCL/ABL — !� ["{[-
]�!%. �%]�'>]{�!%-�"*%_�!�*"j!� $%Q]Z$��!-
!{ 'ZQ*'%[%_% <%q'>: !� ["{[]�!% MLL-_�!=, 
'=�*"!= _Z}�"$"q=�ZW nuc ish (MLLx2) [100]: 
!� ["{[]�!% $�]��ZW 7–7q, '=�*"!= _Z}�"$"q=-

�ZW nuc ish (D7Z1x)(7qterx2) [100]; !� ["{[]�-
!% $�]��ZW 5p, 5q, '=�*"!= _Z}�"$"q=�ZW nuc ish 
5p15.2(D5S23,D5S721x2)5q33-34(CSF1Rx2) 
[100]; !� ["{[]�!% $�]��ZW 17p13.1, '=�*"!= _Z}�"-
$"q=�ZW nuc ish 17p131(TP53x2) [100]; !� ["{[]�-
!% $�]��ZW t(8;21) (q22;q22), '=�*"!= _Z}�"$"q=�ZW 
nuc ish 8q21.3(RUNX1T1x2)21q22(RUNX1x2) 
[100]. �=*%_ZQ*%]%_Zj!� $%Q]Z$��!!{ *��?=-
!%}Z%?*=*Z[ (07.07.2021): 'ZQ*'%["# <%q%' [Z$-
?%[Z$=� [Z'%[Z# !%�<Z. �%�J%]%_Zj!"` %q!=' 
`[%�%}" !='%?"j�!!{ [ <��=` $%Q]Z$�>[=!"` 
*��?=!%}Z%?*=*Z[ !� ["{[]�!%. �"< Q=<"< q=-
?���j�!% ]�#'�<Zz *= <Z�]%$"Q?]=Q*"j!"# 
Q"!$�%<. �!=]Zq" Q�jZ: q=_=]^!"#: '%]Z� Q%-
]%<’{!%-�%[*=, ?�%q%�=, ��='�Z{ '"Q]=, }Z]%' 
!� ["{[]�!"#, ?�%}= (?�.) �>]'%["j= +, ]�#'
0–1 > ?%]Z q%�>, Q]"q +. �<ZQ* J�!Z]=]=!Z!> [ 
Q�jZ — 1,0 <_/$] (!%�<= — 0,1–3,0), �	 Q�jZ —
6,5, _Z?��=<%!%=�"$>�Z{ (+), _%<%_�!*�q"!%-
[= '"Q]%*= (-) (!�_=*.), ?�. ��!�$"'*= (+), ?�. 
��]Z!_= (-), $"!Z*�%J�!Z]_Z$�=q"! (�	�\) (-), 
?�. �>]'%["j= (++), ?�. \=#!�Q= (++). �Z�>Q%]%-
_Zj!Z $%Q]Z$��!!{ Cito-test Hbs Ag (-), anti-HCV 
(-) *= �ovid Ag !�_=*"[!Z [ <=*��Z *= $"*"!". 
�=] != '%?�%_�=<>: '%]Z� �%[*"#, '%!Q"Q*�!-
�Z{ <’{'=, q=?=` q["j=#!"#, ?�. \��_��Q= (+), ?�. 
��Z}>]� (-), ']Z*'%["!= (++), '�%`<=]^!Z q��!= 
(++), !�?���*�=[]�!Z <’{q%[Z [%]%'!= (-), ?���-
*�=[]�!Z <’{q%[Z [%]%'!= (-), �"� !�#*�=]^!"# 
(+), �"�!Z '"Q]%*" (+), <"]= (-), #%$%JZ]^-
!= J]%�= (-), Q]"q (+), '"�'%["# �?Z*�]Z# (-), 
]�#'%�"*" (-), �%q"!%JZ]" (-), '�"Q*=]" �=�-
'%—�#$�!= (-), '�"Q*=]" }Z]Z�>}Z!> (-), {#�{ 
_]"Q*Z[ !� ["{[]�!Z, !=#?�%Q*Z�Z !� ["{[]�!Z. 
�Z�'�Z}" != _%Q*�"'" � 3 !� ["{[]�!Z. �]�'-
*�%'=�$Z%_�=JZ{ (��\): <�*=}%]Zj!Z ?%�>��!!{ 
[ <Z%'=�$Z. \Z?%'QZ{ <Z%'=�$=, ?���[=!*=��!-
!{ ?���$!^%}%'%["` [Z$$Z]Z[ ]Z[%_% �]>!%j'= 
(�). �`%'=�$Z%_�=JZ{ (�`%-�\) (30.06.2021): 
J�='�Z{ ["'"$> <Z%'=�$= (��) — 66%, [Z$'�"-
*� %[=]^!� [Z'!% — 4–4,5 <<, $"]=*=�Z{ ]Z["` 
'=<��, >�Z]^!�!"# Z ?%*%[��!"# <Z%'=�$ �. 
�*�>'*>�= Z J>!'�Z{ ']=?=!Z[ !� ?%�>��!=.
�Z$!%Q!= <Z*�=]^!= !�$%Q*=*!ZQ*^. �>!'�Z%!>-
zj� %[=]^!� [Z'!% (<%�]"["# $�J�'* <Z�?�-
��$Q��$!%W ?���*"!'"). �"Q*%]Zj!= Z $Z=Q*%]Zj-
!= J>!'�Z{ � $%}�=. 	�[�]"'= 'Z]^'ZQ*^ 
!=$]"�'%[%W �Z$"!" [ ?��"'=�$Z. (13.07.2021)
�� — 68%. �%<Z�!= $"]=*=�Z{ ]Z[%_% ?���$-
Q��${. �"!=<Zj!= !�$%Q*=*!ZQ*^ <Z*�=]^!%_% 
']=?=!=. �]^*�=q[>'%[= $Z=_!%Q*"'= (���): 
?�jZ!'= !� q}Z]^��!= [ �%q<Z�=`, !"�!Z# '�=# 
?�=[= j=Q*'= +20 <<, ]Z[= +50 << Zq-?Z$ ��-
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}��!%W $>_", �`%_�!!ZQ*^ ?=��!`Z<" q["j=#-
!=, Q*�>'*>�= $�Z}!%q��!"Q*=, !�%$!%�Z$!=. 
�*�%<= ?�jZ!'" !� >�Z]^!�!=, !� ?%*%[��!=. 
�Z$�]>!'%[= q=]%q= — '%!*>� jZ*'"#, !� ?%-
*%[��!=, Q*�>'*>�!% !� q<Z!�!=. ��]�qZ!'= q}Z]^-
��!=, !"�!Z# '�=# +25 << Zq-?Z$ ��}��!%W $>_".
� ?=��!`Z<Z ?�jZ!'" <!%�"!!Z !�jZ*'% ["�=��!Z 
_Z?���`%_�!!Z [']zj�!!{ %'�>_]%W J%�<" $Z=-
<�*�%< 10–12 <<. �%[j!"# <Z`>� Q'%�%j�!"# 
?ZQ]{ [�"[=!!{ W�Z. ��j%["# <Z`>� ='>Q*"j!% 
?�%q%�"#. �*Z!'" !� ?%*%[��!Z. 	"�'" �%q*=-
�%[=!Z *"?%[%, q}Z]^��!Z [ �%q<Z�=`: ]Z[= —
110`50`46 <<, ?�=[= — 96`43`43 <<. �%[�"!= 
?=��!`Z<" q]Z[= — 20 <<, Q?�=[= — 18 <<, �`%_�!-
!ZQ*^ ?=��!`Z<" ?Z$["��!=, '%�*"'%-<�$>]{�!= 
$"J���!�Z=�Z{ q}�����!=. |=�'%[%-<"Q'%[= 
Q"Q*�<= — }�q %q!=' $"]=*=�ZW. �Z]^!%W �Z$"!" 
[ j���[!Z# ?%�%�!"!Z !� ["{[]�!%. ���-%q!='" 
}=_=*%[%_!"��[%_% >�=��!!{ ?�jZ!'". �}Z]^-
��!!{ �%q<Z�Z[ !"�%', Q?]�!%<�_=]Z{. �*Z!-
'" '"��j!"'= !� ?%*%[��!Z. ��!*_�!%_�=JZ{
%�_=!Z[ _�>$!%W ']Z*'" *= j���?= [ 2 ?�%�'�Z{`: 
]�_�!�[Z ?%]{ — }�q q<Z!; Q"!>Q" [Z]^!Z; Q����[= 
*Z!^ — Q���� �%q�"��!� [ ?%?���j!%<> �%q<Z�Z. 
�Z!^ [��`!^%_% Q���$%Q*Z!!{ $��% �%q�"��!= 
(!=#Z<%[Z�!Z��, q= �=`>!%' ["]%j'%[%W q=]%q"). 
�ZQ*'" j���?= — }�q ?=*%]%_Zj!"` q<Z!. �"Q]%*-
!%-]>�!= �Z[!%[=_= '�%[Z (�	 7,365) — > <��=` 
!%�<".

�"*"!Z ?�%[�$�!% $"J���!�Z#!> $Z=_!%Q*"-
'> <Z� <�*=}%]Zj!"< q=`[%�z[=!!{< Z !�%-
?]=Q*"j!"< ?�%��Q%<. �=}�q?�j�!% �{$ '%!-
Q>]^*=�Z#. �*%�"!%]=�"!_%]%_ (30.06.2021): 
`�%!Zj!"# �"!%=$�!%W$"*, q=_%Q*��!!{; $[%}Zj-
!"# Q���$!Z# '=*=�=]^!"# %*"*; =$�!%W$" �� Q*. 
\=Q*�%�!*��%]%_ (01.07.2021): $"J���!�Z=�Z{ 
<Z� _]Z'%_�!%q%<, <�*=}%]Zj!"< q=`[%�z[=!-
!{< *= q=`[%�z[=!!{< ?�jZ!'". �J*=]^<%]%_ 
(01.07.2021): �>`" %j!"` {}]>' — > ?%[!%-
<> %}Q{qZ; %?*"j!Z Q���$%["�= ?�%q%�Z; %j!�
$!% — > <��=` !%�<". �!$%'�"!%]%_ 
(01.07.2021): [=]^_>Q!= $�J%�<=�Z{ !"�!Z` 
'Z!�Z[%'; �Z[�!^ J%QJ%�> > '�%[Z !"q^'"#;
$Z=_!%q — «�%QJ=*-$Z=}�* (?). \Z?%J%QJ=-
*�<Zj!"# �=`Z* (?). ��'%<�!$%[=!%: '%!*�%-
]z[=*" '=]^�Z# J%QJ%�, � > $"!=<Z�Z». 
	�[�%]%_ (01.07.2021): [%_!"��["` q<Z! ��!-
*�=]^!%W !��[%[%W Q"Q*�<" !� ["{[]�!%. \�!�*"' 
(01.07.2021): ?Z$%q�= != <�*=}%]Zj!Z q=`[%�z-
[=!!{ (_Z?%J%QJ=*�<Z{? *"�%q"!�<Z{? *= Z!�Z 
�"]Z%?=*ZW).

�%<?’z*��!= *%<%_�=JZ{ (��) Zq '%!*�=Q-
*%< (07.07.2021): ?Z$ j=Q %}Q*���!!{ _%]%[!%-

_% <%q'> ["$"<"` >*[%�Z[, [%_!"��["` q<Z!, 
$�J%�<=�Z# !� ["{[]�!%. ����$"!!Z Q*�>'*>�" 
!� q<Z��!Z. �%q<Z�" �]>!%j'%[%W Q"Q*�<" —
> <��=` !%�<". �%!*>�" Q*%[}>�= <%q'> jZ*-
'Z, }�q $�J%�<=�ZW. �>}=�=`!%W$=]^!Z '%![�'-
Q"*=]^!Z ?�%Q*%�" [Z]^!Z. �%q%j%' q["j=#!"` 
�%q<Z�Z[, _%<%_�!!%W �Z]^!%Q*Z. �>���^'� QZ$-
]% q["j=#!"` �%q<Z�Z[ Z J%�<". �!�[<=*"q=-
�Z{ $%$=*'%["` ?=q>` !%Q= [Z$?%[Z$!% $% [Z'>. 
�Z�=<Z$" Q'�%!�["` 'ZQ*%' qZ q}�����!%z ?!�[-
<=*"q=�Z�z, '%<Z�'" Q%Q'%?%$Z}!"` [Z$�%Q*'Z[ —
}�q ?=*%]%_Zj!"` [']zj�!^. �ZQ*'" j���?= — }�q 
?=*%]%_Zj!"` q<Z!. �"J>q!"` Z [%_!"��["` q<Z! 
> ?=��!`Z<Z ]�_�!^ !� ["{[]�!%. �!�[<=*"q=�Z{ 
]�_�!^ q}�����!=. �>$"!!"# <=]z!%' q["j=#-
!"#. �%��!Z ]�_�!^ !� q<Z!�!Z, }�q ?=*%]%_Zj!"` 
[']zj�!^. ��%Q[Z* *�=`�W Z }�%!`Z[ q}�����-
!"#. ��_=!" Q���$%Q*Z!!{ !� q<Z��!Z, '%!*>�" 
Q>$"! jZ*'Z, ?=*%]%_Zj!"` >*[%�Z[, q}Z]^��!"` 
]Z<J=*"j!"` [>q]Z[ > Q���$%Q*Z!!Z !� ["{[]�!%,
> ?���$!^%<> Q���$%Q*Z!!Z — ["]%j'%[= q=]%q=. 
�]�[�=]^!Z ]"Q*'" [ZQ���=]^!%W *= <Z�j=Q*-
'%[%W ?]�[�" !� ?%*%[��!Z, > ?]�[�=]^!"` ?%-
�%�!"!=` ?=*%]%_Zj!"# [<ZQ* !� [Zq>=]Zq>�*^Q{. 
�Z=J�=_<= �%q*=�%[=!= *"?%[%. �’{'Z *'=!"!" 
_�>$!%W ']Z*'" — }�q %Q%}]"[%Q*�#. ��jZ!'= q["-
j=#!"` �%q<Z�Z[ — 126`73`108 <<, Zq _%�}"Q*"-
<" jZ*'"<" '%!*>�=<", ?=��!`Z<= ?�jZ!'" !�%$-
!%�Z$!%W �Z]^!%Q*Z *= Q*�>'*>�", [ =�*��Z=]^!>, 
[�!%q!>, [Z$*��<Z!%[=!> J=q" [Zq>=]Zq>z*^Q{ 
<!%�"!!Z (}Z]^�� — > ?�=[Z# j=Q*"!Z) _Z?%$�!-
Q"[!Z !�%$!%�Z$!Z, j=Q%< 'ZQ*%?%$Z}!Z, [%_!"-
��[Z >*[%��!!{ q !�jZ*'"<" '%!*>�=<", !=#-
}Z]^�"<" �%q<Z�=<" (12`8 <<) ?% <�$Z=]^!%<> 
'�=z V Q�_<�!*= (�"Q. 1).

�!>*�Z�!^%?�jZ!'%[Z *= ?%q=?�jZ!'%[Z 
?�%*%'" !� �%q�"��!Z. �%[j!"# <Z`>�: '%!-
*>�" jZ*'Z, [<ZQ* %$!%�Z$!%W �Z]^!%Q*Z, %q-
!='" ?��"[�q"'=]^!%_% !=}�{'>. ��]�qZ!'= 
�%q*=�%[=!= *"?%[%, q}Z]^��!= [ �%q<Z�=` —
100`37`107 <<, '%!*>�" jZ*'Z. �Z$�]>!'%-
[= q=]%q= !� ?%*%[��!=, q["j=#!"` �%q<Z�Z[, 
%$!%�Z$!%W �Z]^!%Q*Z, }�q ["$"<"` [%_!"��-
["` q<Z!, ?�%*%'= q=]%q" !� �%q�"��!=. 	"�-
'" �%q*=�%[=!Z *"?%[%, q}Z]^��!Z (?�=[= —
50`41`80 <<, ]Z[= — 48`45`108 <<), '%!*>�" 
!"�%' jZ*'Z, ?=��!`Z<= ?%*%[��!= $% 24 <<, '%�-
*"'%-<�$>]{�!= $"J���!�Z=�Z{ !� jZ*'=, ?%�>-
��!=, ?��J>qZ{ q!"��!=, ?%�%�!"Q*= Q"Q*�<= !� 
$�J%�<%[=!=, !� �%q�"��!=. �'Q'��*%�!= J>!'-
�Z{ !"�%' q}�����!=. ��j%[%$" !� �%q�"��!Z, 
}�q ?=*%]%_Zj!"` [']zj�!^. 	=$!"�!"'" �%q*=-
�%[=!Z *"?%[%, q["j=#!%W J%�<", !� ?%*%[��!Z, 
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}�q ["$"<"` ?=*%]%_Zj!"` >*[%�Z[. Z<J=*"j!Z 
[>q]" q=%j���["!!%_% ?�%Q*%�> ?��=%�*=]^!% 
*= ?=�==%�*=]^!% Q?�=[=, = *='%� ?��"?%�*=]^-
!% >*[%�zz*^ '%!_]%<��=* ?�%*{�!ZQ*z $��% 
["�� [Z$ �Z[!{ [Z$`%$��!!{ j���[!%_% Q*%[}>�= 
$% �Z[!{ !"�'%["` =�*��Z#, �%q<Z�=<" 25`18 <<. 
�Z]^!%W �Z$"!" [ j���[!Z# ?%�%�!"!Z !� ["{[]�-
!%. �’{'Z *'=!"!" j���[!%W Q*Z!'" — }�q %Q%}]"-
[%Q*�#. �%!*>�" Q�j%[%_% <Z`>�= jZ*'Z, Q*Z!'" !� 
?%*%[��!Z, ?=*%]%_Zj!"` >*[%�Z[ > ?%�%�!"!Z 
Q�j%[%_% <Z`>�= !� ["{[]�!%. �%<Z�!= 'Z]^-
'ZQ*^ �Z$"!!%_% [<ZQ*> [ $>_]=Q%[%<> ?�%Q*%�Z 
*%[�"!%z $% 9 <<. �"�%[= ']Z*'%["!= ?=�=-
��'*=]^!%W *= QZ$!"j!%-?�{<%'"�'%[%W {<'" —
}�q %Q%}]"[%Q*�#. �"$"<Z [Z$$Z]" '"��j!"-
'= — }�q %Q%}]"[%Q*�#. �}Z]^��!"` ]Z<J=*"j-
!"` [>q]Z[ > ?%�%�!"!Z *=q= !� ["{[]�!%. �ZQ*-
'" != �Z[!Z Q'=!>[=!!{ — }�q ["$"<"` %q!=' 
$�Q*�>'�ZW. �"Q!%[%' «�=_=*%[%_!"��[� >�=-
��!!{ ?�jZ!'". �=%j���["!!= ]Z<J=$�!%?=*Z{. 
�?]�!%<�_=]Z{. �}Z]^��!!{ �%q<Z�Z[ *= q!"-
��!!{ ?��J>qZW ?=��!`Z<" %}%` !"�%'» (�"Q. 2). 
�=*%]%_Zj!"` q<Z! _%]%[", %�_=!Z[ _�>$!%W ']Z*-
'" *= ?%�%�!"!" *=q= !� ["{[]�!%.

� $"!=<Z�Z [ $Z[j"!'" [Z$q!=j�!% !=�%Q*=!-
!{ �%q<Z�Z[ �"[%*= q= �=`>!%' _�?=*%- (+8 Q<) 
Z Q?]�!%<�_=]ZW (!"�!Z# '�=# Q�]�qZ!'" Q{_=� 
'�=z ']>}%[%W 'ZQ*'"). � $"*"!" Zq _�?=*%Q-
?]�!%<�_=]Z�z, !�J�%<�_=]Z�z, <!%�"!!"<" 
>*[%�=<" [ ?=��!`Z<Z ?�jZ!'", q=%j���["!-
!%z ]Z<J=$�!%?=*Z�z, > _�<%_�=<Z *�%<}%�"-

*%?�!Z�z ({' ?�%{[ _Z?��Q?]�!Zq<>), ?�{<%z 
_Z?��}Z]Z�>}Z!�<Z�z, ["Q%'"< q!=j�!!{<
�, ���, _Z?%_]Z'�<Z�z ('%]"[=!!{ _]z'%q" 
'�%[Z — 1,34–1,9–2,2–3,6 <<%]^/]), q ?�"[%-
$> {'%W $"*"!= ?���}>[=]= != �Z]%$%}%[Z# Z!-
J>qZW 10% �%qj"!> _]z'%q", _Z?%?�%*�W!�<Z�z,
[*%�"!!%z '%=_>]%?=*Z�z, > $"!=<Z�Z !=�%Q*=!-
!{< ?�%{[Z[ ?�jZ!'%[%W !�$%Q*=*!%Q*Z, !=�%-
Q*=!!{< _�?=*%]Z�!=]^!%_% Q"!$�%<>, ?�%[�$�-
!% $"J���!�Z#!> $Z=_!%Q*"'> <Z� <�*=}%]Zj!"< 
Z !�%?]=Q*"j!"< ?�%��Q%<, !� ["']zj�!% <%�-
]"[ZQ*^ ?%�$!=!!{ $[%` ?�%��QZ[ %$!%j=Q!%.
� <�*%z $"J���!�Z=�ZW }>]% q=?]=!%[=!% ?�%-
[�Q*" }Z%?QZz ?�jZ!'" *= !"�%', ?�%*� > q[’{q-
'> q [*%�"!!%z '%=_>]%?=*Z�z *= ["Q%'"< 
�"q"'%< '�%[%*�jZ Z![=q"[!Z [*�>j=!!{ [Z$-
*��<Z!%[=!Z. �= *{�'ZQ*z Q*=!> $"*"!Z ?�"q!=-
j�!% ?���]"[=!!{ Q[Z�%q=<%�%��!%W ?]=q<" 
� 10, ��"*�%<=Q> � 1, '=!=[Z*, *�=!�'Q=<%-
[> '"Q]%*>. ��%[�$�!% [�]"'"# Q?�'*� %}Q*�-
��!^ != ["{[]�!!{ <�*=}%]Zj!"` q=`[%�z[=!^. 
��=`%[>zj" !�}�q?�'> Z![=q"[!"` <=!Z?>]{-
�Z# $]{ �"**{ $"*"!", ["�Z��!% %}<��"*"Q{ 
'%!Q��[=*"[!"<" <�*%$=<" $%Q]Z$��!!{ $% 
Q*=}Z]Zq=�ZW Q*=!>. 09.07.2021 [q{*% '�%[ $]{ 
<%]�'>]{�!%-_�!�*"j!"` $%Q]Z$��!^ != <�*=-
}%]Zj!Z q=`[%�z[=!!{ [ ]=}%�=*%�ZW «INVITAE»,
���. �"q!=j�!!{ �Z[!Z[ J�!Z]=]=!Z!>, >�"-
!%]Zq"Q, != Q?�'*�%<�*�Zz =<Z!%'"Q]%*, =�"]-
'=�!Z*"!Z[, Q>'�"!=]=��*=*Z[. �!q"<=*"j!= ='-
*"[!ZQ*^ }�*=-_]z'%����}�%q"$=q" — > <��=` 

%�. 1. +
��’������ �
�
���&�� 
����� q����
� 
�
�
�����. � �����#��� ��q���� ����� ������#
����� 
���q����

%�. 2. +
��’������ �
�
���&�� 
����� q����
� 
�
�
�����. >�
����� 
������ ��
��  �����#��� 
��q����, �����
�������, �'��E����� �
����� � �
��-
����� ���&���� �����#��� ���
�
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!%�<" (14,4 <<%]^/]/_). �Z=_!%q �[%�%}" \%�� 
*= �=}�Z !� ?Z$*[��$��!% (09.07.2021). �'��%-
[=!% $% _�!�*"j!%W ]=}%�=*%�ZW «��������»,
<. �"W[. �= ��q>]^*=*=<" (13.07.2021) $%Q]Z-
$��!!{ [ !=$=!%<> q�=q'> '�%[Z ["{[]�!% ?%�>-
��!!{ [<ZQ*> <�*Z%!Z!>, *"�%q"!>, Q>'�"!"]=��-
*%!>, �% <%�� Q[Z$j"*" != '%�"Q*^ *"�%q"!�<ZW.
��q>]^*=*" <%]�'>]{�!%-_�!�*"j!"` $%-
Q]Z$��!^ > ]=}%�=*%�ZW «INVITAE», ��� 
(16.08.2021): ["{[]�!% $[= ?=*%_�!!Z [=�Z=!-
*", Z$�!*"JZ'%[=!Z [ FAH-_�!Z c.1069G>T 
(p.Glu357*) *= c.554-1G>T, {'Z =Q%�Zzz*^Q{
q =>*%Q%<!%-����Q"[!%z *"�%q"!�<Z�z, Z %$"! 
?=*%_�!!"# FECH-_�! c.315–48T>C (Z!*�%!Zj-
!"#) _�*��%q"_%*!"# (Zq !"q^'%z ?�!�*�=!*!Z-
Q*z) [=�Z=!*, �% =Q%�Zz�*^Q{ q =>*%Q%<!%-����-
Q"[!%z ��"*�%?%�*"j!%z ?�%*%?%�JZ�Z�z.

�]{ ?%$=]^�%_% ]Z'>[=!!{ 20.07.2021 $"*"-
!> ?���[�$�!% $% 
�!*�> %�J=!!"` q=`[%�z-
[=!^ 	��� «��������», <. �"W[. 	= j=Q 
?���[�$�!!{ '%!Q*=*%[=!% !=�%Q*=!!{ _�?=*%-
(+8 Q< Zq-?Z$ '�=z ��}��!%W $>_") Z Q?]�-
!%<�_=]ZW (�%q<Z�" Q�]�qZ!'" Q{_=]" '�"-
]= q$>`["!!%W 'ZQ*'"). �%$=*'%[% ["'%!=!%
%}Q*���!!{: !�#�%�]=Q*=q= — 4,39 !_/<] 
(!%�<= — <15,7 !_/<]), ��� — 10184,6 ��/<] 
(!%�<= — <8,1 ��/<]), *"�%'Q"! [Z]^!"# — 
0,976 !_/<] (!%�<= — 0,96–1,99 !_/<]), 
*"��%*�%?!"# _%�<%! — 1,7 <'��/<]
(!%�<= — 0,7–5,97 <'��/<]), �-?�?*"$ —
0,659 !_/<] (!%�<= — 1,1–4,4 !_/<]), '%�*"q%] —
94,53 !<%]^/] (!%�<= — 171,0–536,0 !<%]^/]). 
� 21.07.2021 Q'%�"_%[=!% $Z�*%*��=?Zz Zq [[�-
$�!!{< ]Z'>[=]^!%W Q><Z�Z «Comida Tyro»
*= �%q?%j=*% Q?��Z=]^!� ]Z'>[=!!{ !Z*"q"!%!%< 
2 <_/'_ ?% 10 <_ `2, q 23.07.2021 $%q> q<�!��!% 
$% 10 <_ != $%}>. 	= *]Z ]Z'>[=!!{ Q*=! ?%]Z?-
�"[Q{, q<�!�"[Q{ _�?=*%]Z�!=]^!"# Q"!$�%<, 
!%�<=]Zq>[=]"Q{ ?%'=q!"'" _]z'%q", [Z$Q>*-
!Z !%Q%[Z '�%[%*�jZ. �$!=' != *]Z ]Z'>[=!!{ 
!Z*"q"!%!%< 10 <_ != $%}> q 09.08.2021 ?%-
_Z��"]"Q{ '%=_>]%_Zj!Z ?%'=q!"'", = *='%�
�"*%?�!Z{, > q[’{q'> q j"< $%q> ?��?=�=*> 
q}Z]^��!% $% 15 <_ != $%}> q ']Z!Zj!"< ]=}%�=-
*%�!"< �J�'*%<. �"*"!= ?�%$%[�>� Q?��"-
JZj!> J��<�!*%- *= $Z�*%*��=?Zz q ?%-
q"*"[!"< �J�'*%<, $%$=� [ <=QZ *Z]=. 
��� (03.01.2022): �� — 4,51`1012/],
\} — 130 _/], � — 8,08`109/], ]�#'%�"*=�-
!= J%�<>]=: ? — 8%, Q — 26%, } — 0%, � — 1%, 
] — 58%, < — 7%, �� — 108 \/], ��� — 5 <</
_%$. �!%�<>[=]"Q{ ?%'=q!"'" '%=_>]%_�=<",
_]Z'�<ZW, �Z[�!^ 25-�	-D — 45 !_/<].

<|3�������`

�"�%q"!�<Z{ *"? I (	�-1) — �Z$'ZQ!� Q?=$-
'%[� q=`[%�z[=!!{, Q?�"j"!�!� ?%�>��!!{< 
=<Z!%'"Q]%*!%_% %}<Z!>, ?%[’{q=!� q $�J�'*%< 
%}<Z!> ��j%["! Z ?%�>��!!{< <�*=}%]Zq<> 
*"�%q"!>, �% ?�"q[%$"*^ $% ?�jZ!'%[%W !�$%-
Q*=*!%Q*Z Zq Q>?>*!Z<" q=`[%�z[=!!{<" !"�%'
Z !��[%[%W Q"Q*�<" [1,5,20,21]. �]Z!Zj!Z Q"<-
?*%<" q=q["j=# ?%j"!=z*^Q{ $% 2-�Zj!%_% [Z'>.
� }Z]^�%Q*Z $Z*�# %q!='" _%Q*�%W ?�jZ!'%[%W !�-
$%Q*=*!%Q*Z *= !"�'%[%W $"QJ>!'�ZW $�}z*>z*^ 
> [Z�Z $% 6 <ZQ{�Z[. HT-1 <%�!= q=?Z$%q�"*" [ 
!�<%[]{*, '%]" [ !"` Q?%Q*��Z_=�*^Q{ _%Q*�= 
?�jZ!'%[= !�$%Q*=*!ZQ*^ >�� > [Z�Z 'Z]^'%` *"�-
!Z[ [4]. � j=Q*"!" $Z*�# [Z$<Zj=�*^Q{ !�%!=-
*=]^!= _Z?%_]Z'�<Z{ }�q Z!�"` %q!=' ?%�>��!-
!{ J>!'�ZW ?�jZ!'", {'= <%�� �["$'% q!"'=*".
� `[%�"` != 	�-1 > }>$^-{'%<> [Z�Z '%!Q*=*>-
z*^ !�[�%]%_Zj!Z '�"q" [4,8]. 
� ["']"'=!% $�-
_�!��=�Z�z ='Q%!Z[, [*%�"!!%z $�<Z�]Z!Zq=�Z�z 
Z, <%�]"[%, }�q?%Q���$!^%z !�#�%!!%z / Q"-
!=?*"j!%z $"QJ>!'�Z�z ��!*�=]^!%W !��[%[%W 
Q"Q*�<". �Q!%[!"<" %q!='=<" !�[�%]%_Zj!%-
_% '�"q> � }Z]^, ?%_=!% ]%'=]Zq%[=!"# > !%_=`, 
Z!%$Z — > �"[%*Z, %Q^%["# Z �%q_"!=]^!"# _Z?��-
*%!>Q, <Z%*%!Z{ (Z!%$Z ?�"q[%$"*^ $% !�%}`Z$-
!%Q*Z ?�%[�$�!!{ �*>j!%W [�!*"]{�ZW ]�_�!^), 
_Z?%!=*�Z�<Z{ ({'= Z!%$Z ?%[’{q=!= Zq Q>$%<=<") 
*= =�*��Z=]^!= _Z?��*�!qZ{. � }=_=*^%` %QZ} �?Z-
q%$" >�=��!!{ !��[%[%W Q"Q*�<" ?���$>z*^ =}% 
Q>?�%[%$�>z*^Q{ }]z[=!!{< =}% '=�*"!%z, 
Q`%�%z != '"�'%[> !�?�%`Z$!ZQ*^ [8]. �"Q%'"# 
�Z[�!^ *"�%q"!> ?%[’{q>z*^ Zq q=`[%�z[=!!{< 
�%_Z['". �>j=Q!= _Z?%*�q= ?%]{_=� [ *%<>, �% *"-
�%q"! '�"Q*=]Zq>�*^Q{ [ �?Z*�]Z=]^!"` ']Z*"!=` 
�%_Z['", ?%�>�>zj" W`!Z ]Zq%Q%<" # Z!Z�Zzzj" 
q=?=]^!> [Z$?%[Z$^. �J*=]^<%]%_Zj!Z >�=��!!{ 
?�" *"�%q"!�<ZW ?�%{[]{z*^Q{ *='"<" Q"<?*%-
<=<": Q]^%q%*�j=, Q[Z*]%}%{q!^, ?%j��[%!Z!!{ 
*= }Z]^. �Z$ j=Q %_]{$> ["{[]{z*^ ��!*�=]^!Z 
$�!$�"*!Z ��%qZW �%_Z['" [19].

� j=Q*"!" `[%�"` != 	�-1 Q?%Q*��Z_=z*^ 
Zq%]^%[=!> '%=_>]%?=*Zz =}% Z!�Z %q!='" $"Q-
J>!'�ZW ?�jZ!'", q=`[%�z[=!!{ !"�'%["` '=-
!=]^�Z[, _Z?%J%QJ=*�<Zj!"# �=`Z* Z [Z$Q*=[=!!{ 
[ �%q["*'>. �{�'ZQ*^ q=`[%�z[=!!{ !=�%Q*=� 
[Z$ ?�jZ!'%[%W $"QJ>!'�ZW *= !�$%Q*=*!%Q*Z ?�%-
*{_%< ?���"` <ZQ{�Z[ �"**{ $% `�%!Zj!%_% q=-
`[%�z[=!!{ q �"�%q%< ?�jZ!'". �%=_>]%?=*Z{ 
� �=!!^%z %q!='%z, {'= ?�%{[]{�*^Q{ !=[Z*^ 
}�q Z!�"` ']Z!Zj!"` %q!=' ?%�>��!!{ J>!'-
�ZW ?�jZ!'" [4,5]. � $Z*�# Zq HT-1 ZQ!>� ["Q%'"# 
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�"q"' �%q["*'> \
�, �% [ j=Q*"!" ?=�Z�!*Z[ 
<%�� }>*" ?���"< ']Z!Zj!"< ?�%{[%<, q ?�"-
[%$> {'%_% ?=�Z�!* q[��!>[Q{ $% ]Z'=�{ [5,7]. 
� 37% `[%�"`, {'Z [ <"!>]%<> ?����"]" �>#-
!Z[!Z >Q']=$!�!!{ HT-1, ["!"'=z*^ _�?=*%<", 
�% j=Q*% *�=!QJ%�<>z*^Q{ [ \
� [29]. �%Q*Z#-
!"# <%!Z*%�"!_ ��� ��'%<�!$>z*^ {' %}%[’{q-
'%["# Q'�"!Z!_%["# *�Q* $]{ ?=�Z�!*Z[ q HT-1, 
%Q'Z]^'" � '%�"Q!"< Z!$"'=*%�%< �%q["*'> \
� 
[6]. ��%*� ?Z$["��!"# �Z[�!^ ��� !� � $Z=_!%-
Q*"j!"< '�"*��Z�< $]{ [��"JZ'=�ZW HT-1 [6,33]. 
Z'=�{< Q]Z$ }>*" %}����!"<" ?�" Z!*��?��-
*=�ZW ?Z$["��!"` �Z[!Z[ ��� > $Z*�# �=!!^%_% 
[Z'>, %Q'Z]^'" �� q=q["j=# !%�<=]^!% $]{ q$%-
�%["` !%[%!=�%$��!"` Z � q=]"�'%< ���, %Q-
!%[!%_% �"�'>]zzj%_% }Z]'= > '�%[Z ?]%$= [6]. 
��� �["$'% q!"�>�*^Q{ ?ZQ]{ !=�%$��!!{,
= q!=j�!!{, {'Z Q?%Q*��Z_=z*^Q{ [ $Z*�#, `[%�"` 
!= HT-1, j=Q*% ?���["�>z*^ > 10 �=qZ[ ?%'=q!"-
'" > q$%�%["` !%[%!=�%$��!"` (<1 <ZQ.).

	= Q^%_%$!Z ZQ!>� �J�'*"[!� <�$"-
'=<�!*%q!� ]Z'>[=!!{ HT-1 Zq q=Q*%-
Q>[=!!{< 2-[2-!Z*�%-4-*�"J*%�<�*"]}�!q%-
W]]-1,3- �"']%_�'Q=!$"%!%< (2-(2-nitro-4-
trif luoromethybenzoyl)-1,3-ciclohexanedione, 
NTBC, !Z*"q"!%!). Z'>[=!!{ <=� }>*" }�q?�-
���[!"< [10,16,24�28]. �= ��q>]^*=*=<" $%Q]Z-
$��!!{ ?=�Z�!*Z[ ?%?>]{�ZW �[�}�'> Zq HT-1 
[Q*=!%[]�!%, �% [ �%$!%_% q !"` !� �%q["!>-
]=Q{ _%Q*�= !�[�%]%_Zj!= $�'%<?�!Q=�Z{ q= 
><%[" $%*�"<=!!{ *��=?ZW NTBC [16]. �'�Z< 
<�$"'=<�!*%q!%W ?Z$*�"<'", %}%[’{q'%[%z � Q?�-
�"JZj!= $Z�*%*��=?Z{ q %}<���!!{< =<Z!%'"Q]%* 
J�!Z]=]=!Z!> Z *"�%q"!> [8]. 	�%}`Z$!% $%[Zj!% 
q=Q*%Q%[>[=*" !"q^'%}Z]'%[> $Z�*>, = [ _%Q*�%-
<> ?��Z%$Z — }�q}Z]'%[>, $% !%�<=]Zq=�ZW [<ZQ*> 
Q>'�"!Z]=��*%!> [ Q�jZ *=/=}% [ '�%[Z. �%[Z-
$%<]{�*^Q{ ?�% !=$Z#!Z $%'=q", �% ?Z$*[��$�>-
z*^ q[’{q%' NTBC *= $Z�*%*��=?ZW q ?%<Z*!"< 
q!"��!!{< j=Q*%*" \
� (> <1% $Z*�#, {'�% 
*��=?Z{ �%q?%j=*= $% 1-_% �%'>, > 7% `[%�"` —
> [Z�Z [Z$ 1 $% 2 �%'Z[, > 21% %QZ} — [Z'%< [Z$ 2 $%
7 �%'Z[, > 35% — [Z$ 7 �%'Z[ �"**{) [8,30].

�'�Z< _Z?%J%QJ=*�<Zj!%_% �=`Z*> *= =�-
*��Z=]^!%W _Z?��*�!qZW, {'Z <%�>*^ ["!"'!>*" 
!= ?%j=*'> ?�%��Q> q=`[%�z[=!!{, [Z$$=]�!Z 
>Q']=$!�!!{ [']zj=z*^ _]%<��>]%Q']��%q, 
!�J�%'=]^�"!%q *= `�%!Zj!> !"�'%[> !�$%Q*=*-
!ZQ*^ [20,24�28   ]. � ?=�Z�!*Z[ Zq HT-1 �{$ [j�!"` 
Q?%Q*��Z_=� �%q["*%' _Z?��*�%JZj!%W '=�$Z%<Z%-
?=*ZW (\��) [3,22,25]. �[=�=�*^Q{, �% WW �%q["-
*%' ?%[’{q>z*^ q Z!_Z}>[=!!{< ?%�J%}Z]Z!%_�!-
Q"!*=q" <Z%'=�$=, �% ?�"q[%$"*^ $% ?Z$["��!!{ 

�Z[!{ �-=<Z!%]�[>]Z!%[%W '"Q]%*", {'= <%�� 
}>*" '=�$Z%*%'Q"j!%z. �����[= *%'Q"j!ZQ*^ Q=-
<%W _Z?��*"�%q"!�<ZW !� [Z$%<=. ��"?>Q'=�*^Q{, 
�% >�=��!!{ ?�jZ!'" <%�� Q?�"j"!{*" q}Z]^-
��!!{ Q����[%_% ["'"$>, *"< Q=<"< ?�%[%'>[=-
*" �%q["*%' \��. ��% '=�$Z%<Z%?=*Zz #$�*^Q{ 
?���[=�!% [ q=?>��!"` ["?=$'=` Zq `�%!Zj!"< 
q=`[%�z[=!!{< ?�jZ!'", = *='%� > $Z*�# <%]%$-
�%_% [Z'> q _%Q*�"< ?���}Z_%< `[%�%}". \�� 
<%�� }>*" �Z$'ZQ!%z q!=`Z$'%z > �=!!^%$Z=_!%-
Q*%[=!"` ["?=$'=`, {'"` ]Z'>z*^ q= $%?%<%-
_%z NTBC. � }Z]^�%Q*Z ["?=$'Z[ $Z=_!%q \�� 
[Q*=!%[]zz*^ �]{`%< �>*"!!%_% %}Q*���!!{ 
Q���{ q= $%?%<%_%z �`%-�\ *= ��\ =}% ?Z$ j=Q 
=[*%?QZW. �= ��q>]^*=*=<" �`%-�\ ["{[]{�*^Q{ 
$[%�]>!%j'%[= _Z?��*�%JZ{ Z/=}% _Z?��*�%JZ{ 
<Z��]>!%j'%[%W ?���_%�%$'" [22]. N. Andre *= 
Q?Z[=[*. (2005) Q?%Q*��Z_=]" ?%[!� q!"'!�!!{ 
\�� ?ZQ]{ ?%j=*'> ]Z'>[=!!{ NTBC [3]. �=-
�Z�!*" q HT-1, {'Z !� %*�"<>z*^ NTBC, <%�>*^ 
<=*" _Z?��?]=qZz %Q*�Z[��["` ']Z*"! ?Z$�]>!-
'%[%W q=]%q". � }Z]^�%Q*Z `[%�"` *='Z q<Z!" 
}>]" ?=*%]%_Zj!%z q!=`Z$'%z ?Z$ j=Q �%q*"!>. 
�[=�=�*^Q{, �% �?Zq%$" _Z?%_]Z'�<ZW [ $Z*�# Zq 
HT-1 ["!"'=z*^ [!=Q]Z$%' ?%�>��!!{ J>!'�ZW 
?�jZ!'" =}% _Z?��Z!Q>]Z!Zq<> [8]. ��q ?=*%_�!�-
*"j!%_% ]Z'>[=!!{ *= $Z�*%*��=?ZW ?�%_!%q 	�-1 
� !�Q?�"{*]"["< [34]. ��" _%Q*�%<> ?���}Z_> 
$Z*" <%�>*^ ?%<��*" [Z$ ?�jZ!'%[%W !�$%Q*=*-
!%Q*Z > [Z�Z $% 1 �%'> (Q���$!Z# [Z' — 6–8 <ZQ.). 
��" `�%!Zj!Z# J%�<Z > 40% `[%�"` �%q["[=�*^-
Q{ \
�, �"�%q ?�jZ!'" [29,33]. ��q ]Z'>[=!!{ *= 
$Z�*%*��=?ZW *�"[=]ZQ*^ �"**{ ̀ [%�"` !� ?���["-
�>� [ Q���$!^%<> 15 �%'Z[ [5].

�*��, $]{ $%Q{_!�!!{ %?*"<=]^!"` $%[_%-
Q*�%'%["` ��q>]^*=*Z[ ?%*�Z}!� �=!!� ["{[]�!-
!{ `[%�"` != 	�-1 $Z*�# Zq q=Q*%Q>[=!!{< !�%-
!=*=]^!%_% Q'�"!Z!_> != %�J=!!Z q=`[%�z[=!!{ 
[1,23,27,31]. �='"# Q'�"!Z!_ q=?�%[=$��!% !=-
'=q%< ��� �'�=W!" «��% q=}�q?�j�!!{ �%q�"-
��!!{ !�%!=*=]^!"` Q'�"!Z!_%["` ?�%_�=< $]{ 
!%[%!=�%$��!"` $]{ Q*[%��!!{ !%[%W Q"Q*�<" 
!�%!=*=]^!%_% <=Q%[%_% Q'�"!Z!_> [ �'�=W!Z» 
[23]. 	= j=Q [��"JZ'=�ZW $Z=_!%q> 	�-1 > !=�%W 
?=�Z�!*'" !� }>]% $���=[!%W ?�%_�=<" �=!!^%_% 
!�%!=*=]^!%_% Q'�"!Z!_> ̀ [%�%}". �%<> q %_]{$> 
!= !={[!ZQ*^ _�?=*%Q?]�!%<�_=]ZW, !�J�%<�_=]ZW, 
<!%�"!!"` >*[%�Z[ > ?=��!`Z<Z ?�jZ!'" (Q`%�Z 
>*[%�" [ ?=��!`Z<Z ?�jZ!'" ?�" 	�-1 %?"Q=!% [ 
?>}]Z'=�ZW H.N. Ozcan *= Q?Z[=[*. (2019) [26]), 
q=%j���["!!%W ]Z<J=$�!%?=*ZW, =Q�"*>, ?�%{[Z[ 
_�<%�=_Zj!%_% `=�='*��> — ���"$"[!"` !%Q%-
["` '�%[%*�j, =!�<ZW, !�#*�%?�!ZW, <%!%�"*%q>, 
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*�%<}%�"*%?�!ZW, ?�{<%W _Z?��}Z]Z�>}Z!�<ZW, ["-
Q%'"` q!=j�!^ �, ���, _Z?%_]Z'�<ZW, _Z?%?�%-
*�W!�<ZW, [*%�"!!%W '%=_>]%?=*ZW, !=�%Q*=!!{ 
[ $"!=<Z�Z ?�%{[Z[ ?�jZ!'%[%W !�$%Q*=*!%Q*Z 
*= _�?=*%]Z�!=]^!%_% Q"!$�%<>, ?�%[�$�!% $"-
J���!�Z#!> $Z=_!%Q*"'> <Z� <�*=}%]Zj!"<
Z !�%?]=Q*"j!"< ?�%��Q%<, !� ["']zj�!= <%�-
]"[ZQ*^ ?%�$!=!!{ $[%` ?�%��QZ[. �=`Z*%?%$Z}!Z 
q<Z!" Q'�]�*= ([=]^_>Q!= $�J%�<=�Z{ !"�!Z` 
'Z!�Z[%') ?%*��}>[=]" ["']zj�!!{ _Z?%J%QJ=-
*=qZW, ?�" {'Z# !"q^'"# �Z[�!^ � *= J%QJ%�> 
[ Q"�%[=*�Z [15]. � !=[�$�!%<> ']Z!Zj!%<> ["-
?=$'> [Q*=!%[]�!% !"q^'"# ?%'=q!"' J%QJ%�> 
*= q!=j!� ?Z$["��!!{ q!=j�!!{ �, !� ["{[]�-
!% $�JZ�"*> [Z*=<Z!> D (!>*�Z*"[!%_% *= _�!�-
*"j!% %}><%[]�!%_%), = !=[?='", [Z$<Zj�!% Q>*-
*�[� ?Z$["��!!{ �^%_% ?%'=q!"'=. ���"JZ'=�Zz 
	�-1 > !=�%W ?=�Z�!*'" ?�%[�$�!% [Z$?%[Z$-
!% $% >QZ` <Z�!=�%$!"` Q*=!$=�*Z[ != ?Z$Q*=[Z 
Q?�'*�%<�*�ZW =<Z!%'"Q]%*, =�"]'=�!Z*"!Z[, 
Q>'�"!=]=��*=*Z[ Z <%]�'>]{�!%-_�!�*"j!%_% 
$%Q]Z$��!!{, {'� ?%]{_=� > ["{[]�!!Z <>*=�Z# 
> _�!Z FAH, �% '%$>� J><=�"]=��*%=��*=*_Z$�%-
]=q> [1,2�5,8,9,11]. 	=<" ["{[]�!% $[= ?=*%_�!!Z 
[=�Z=!*" [ FAH-_�!Z c.1069G>T (p.Glu357*) *= 
c.554-1G>T, {'Z =Q%�Zzz*^Q{ q =>*%Q%<!%-��-
��Q"[!%z *"�%q"!�<Z�z. 	=[�$�!"# ']Z!Zj!"# 

["?=$%' 	�-1 ?%'=q>� �J�'*"[!ZQ*^ ?=*%_�!�-
*"j!%W *��=?ZW NTBC *= Q?��"JZj!%W $Z�*%*�-
�=?ZW q %}<���!!{< =<Z!%'"Q]%* J�!Z]=]=!Z!>
Z *"�%q"!>.

�*��, {'�% '%��'*!% Z [j=Q!% [��"JZ'>[=*" 
$Z=_!%q 	�-1 *= Q[%�j=Q!% �%q?%j=*" !=]��!� 
<�$"j!� ]Z'>[=!!{, =}Q%]z*!= }Z]^�ZQ*^ ({'�% 
!� [QZ) $Z*�# Zq HT-1 <=z*^ �=!Q" != {'ZQ!� �"*-
*{, }�q *{�'"` >Q']=$!�!^ Zq ?%�>��!!{< �"*-
*�[% [=�]"["` J>!'�Z# %�_=!Zq<>.

)�*�����
�=!!{ !�%!=*=]^!= Q>j=Q!= $Z=_!%Q*"'=

	�-1, {'> Z!Z�Zz� ��� �'�=W!", <=*"<� ["Q%'> 
�J�'*"[!ZQ*^ > Q[%�j=Q!%<> ["{[]�!!Z *"�%q"-
!�<ZW # Z!�"` *{�'"` %�J=!!"` q=`[%�z[=!^. 

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

	
��� ���
����� �� 
���������� �������-
�� �������
.
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&
�"������ � ���	�' �������"�' 
��������� �"� SARS-CoV-2-�������', ���"��� ���� ����	���"���� ! ���!� 	 �������
 
"��� ���$���	� COVID-19 �� ������� #���!	�$�	"���
 ������ �� ������.
@������ �����/��� #����� ����	� ��� ������� � �������� ���� 1 ��� 9 ������� �	 COVID-19, ���� ��������� ��������� MIS-C. ���-
����� $�����"�	��� � "������ � ���/� ��� 
���� 	� ����$��� �� ������ �"������, ���������� ����������� ��"� � 38,5–39°&, 
����#��� �"�������, ������ ��� '#� �� �����, ��	����� ���/"������. |�#����� 	���"��� $������������� �� �������������� �����-
����. :������� ����� $���$ �����$���. * ���/� ��� ����"�� "������	 �	 �������"�	�, ������ "��������, ���������� 
������ &-��������$ ����'��, $���"����������, ���������� /������� ������� ����������. @� ����� $�����"�	���' ������"�-
�, � /������ ����$����� ���� �� �"�����	�� "����$�� ������� �� SARS-CoV-2 ��$������. %� ������ �"����	����$ ��"��#��-
�� �$���� ������' ��#���� ����"�� ��������	 ��� ������� �	 	���"����� 	������ �����, ��	����� ��"������ ��"��' ������
� ��"���� �$���� ��"$ ��	�. %� ������ �
�����$����' ������"�� ��������� ������ � ��#���� ���������. _����� D-������ ��� 
���������� � 943 �$/�". * ���"�/�� COVID-19 ��������#�� ���"$����� �����.
5����#��. ��#�, ����	� ��� ������/��
 �$����, ��	��#���� �� '
 �������� � ������� ����, �#��� 	����������� ��� COVID-19
� MIS-C �� ���	���� �� ����	���"����, � ������! �����#����� �� �#"��$ '
 �	����� � ��������� �����"��$ ���$�-
�����$ �"$�����. :�	������� ����� D-������ �� �"���� �"����	����� ��"��#���� �$���� ������' ��#���� ��! 	�$� ��!-
���� ���$�������� ��������� ���' � ������
 ������/��
 �$���� � ����!���� �	 COVID-19 �� ������� ��������� "��������.
��"��#���� ������ �������� � ��������� ;�"�������' ���"�����'. @� ��������� ��"��#��� ������ ��������� 	$�� ����-
��� ������.
A���� 	���"���� �� ����������� ���"���� ���������.
U�8/�#� ���#�: COVID-19, ����	 ��� �������, ����	���"����, ��"������������ 	���"���� ������ (MIS-C).

Hepatic vein thrombosis in a child with COVID-19: clinical case
O.R. Boyarchuk1, S.O. Nykytyuk1, Z.Ya. Borys2, S.S. Levenets1, O.R. Shylo2

1I. Horbachevsky Ternopil National Medical University, Ukraine
2Ternopil Regional Children’s Clinical Hospital, Ukraine

Predisposition to venous thromboembolism is characteristic of SARS-CoV-2 infection, as thromboinflammation is one of the leading parts in the 
pathogenesis of COVID-19 and the cause of life-threatening conditions and death.
We presented a clinical case of hepatic vein thrombosis in a 1-year-9-month-old girl with COVID-19 who met the MIS-C criteria. The girl was 
admitted to the hospital on the first day of the disease with complaints of repeated vomiting, fever up to 38.5–39°C, severe weakness, refusal 
to eat and drink, a slight cough. The severity of the patient’s condition was due to fever and intoxication syndrome. There were manifestations 
of acute pharyngitis. In the first days we observed leukocytosis with neutrophilia, moderate lymphopenia, elevated levels of C-reactive protein, 
hypoalbuminemia, accelerated ESR. On admissiona rapid antigen test and PCR for SARS-CoV-2 were negative. Abdominal ultrasound 
revealed microthrombosis of the hepatic veins with inflammatory changes in the vessels, a small amount of free fluid in the abdominal cavity. 
Echocardiography detected the presence of fluid in the pericardial cavity. The level of D-dimer was increased to 943 ng/ml. Subsequently, 
COVID-19 was confirmed by serological testing.
Conclusions. Thus, thrombosis of the veins of the internal organs, despite their rarity in childhood, can occur in COVID-19 and MIS-C
and indicate thromboinflammation, which requires caution about their possible development and the correct diagnostic algorithm. Determination 
of the level of D-dimer and Doppler ultrasound examination of the abdominal cavity allows the diagnosis of thrombotic events in splanchnic 
organs in patients with COVID-19 and provide adequate treatment.
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: COVID-19, hepatic vein thrombosis, thromboinflammation, multisystem inflammatory syndrome (MIS-C).

)*���

�=!$�<Z{, ["']"'=!= !%["< *{�'"< 
_%Q*�"< ��Q?Z�=*%�!"< Q"!$�%<%<, 
=Q%�Z#%[=!"< Zq '%�%!=[Z�>Q%< 2

(SARS-CoV-2), >�=q"]= [Q� !=Q�]�!!{ Q[Z*>, 
> *%<> j"Q]Z $Z*�# �Zq!%_% [Z'> [1,2,9]. ����Z 
?%[Z$%<]�!!{ ?�% COVID-19 > $Z*�# ['=q>[=]" 

!= ?���[=�!% ]�_'"# ?���}Z_, q= ["!{*'%< <>]^-
*"Q"Q*�<!%_% q=?=]^!%_% Q"!$�%<> (MIS-C), 
=Q%�Z#%[=!%_% q SARS-CoV-2, {'"# <%�� <=*" 
*{�'"#, �"**�q=_�%q]"["# ?���}Z_ Z Q"!$�%< 
_Z?��q=?=]�!!{ [1,14,16]. ��%*� ?%$=]^�Z
$%Q]Z$��!!{ ?%'=q=]", �% COVID-19 Z [ $Z*�# 
<%�� <=*" *{�'"# ?���}Z_ Z $%[_%*�"[=]Z !=-
Q]Z$'" [1,5,7]. �Z]^�� *%_%, SARS-CoV-2-Z!J�'-
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�Z{ >�=�>� !� *Z]^'" ]�_�!Z, =]� # Z!�Z %�_=!" 
Z Q"Q*�<" %�_=!Zq<>, �% q><%[]z� *{�'ZQ*^ 
Q*=!> ?=�Z�!*Z[ *= <%�� q=_�%�>[=*" �"**z 
[10,15]. ��=��!!{ �Zq!"` %�_=!Z[ Z Q"Q*�< ?�" 
COVID-19 <%�� Q?%Q*��Z_=*"Q{ Z [ ?=�Z�!*Z[, 
{'Z !� [Z$?%[Z$=z*^ '�"*��Z{< MIS-C.

�$!Z�z q %Q%}]"[%Q*�# SARS-CoV-2-Z!-
J�'�ZW � Q`"]^!ZQ*^ $% [�!%q!%W *�%<}%�<-
}%]ZW, %Q'Z]^'" Q=<� *�%<}%q=?=]�!!{ � %$!Z�z
q ?�%[Z$!"` ]=!%' ?=*%_�!�q> COVID-19 *= 
?�"j"!%z �"**�q=_�%q]"["` Q*=!Z[ Z Q<��*Z 
[15]. �Z$ *�%<}%q=?=]�!!{< �%q><Zz*^ !"q'> 
*�%<}%*"j!"` Z q=?=]^!"` ��='�Z#, ["']"'=-
!"` _><%�=]^!%z ]=!'%z [�%$��!%W Z<>!!%W 
Q"Q*�<" (Q"Q*�<" '%<?]�<�!*>, '%=_>]{�Z#!%W 
*= JZ}�"!%]Z*"j!%W Q"Q*�<), {'Z [ ?%$=]^�%<> 
?�"q[%${*^ $% ='*"[=�ZW �!$%*�]Z=]^!"` ']Z*"!, 
]�#'%�"*Z[ Z *�%<}%�"*Z[ [6].

��% ["Q%'> j=Q*%*> *�%<}%qZ[ [�! > $%�%Q-
]"` ?=�Z�!*Z[, _%Q?Z*=]Zq%[=!"` Zq ?�"[%$> 
COVID-19, ?%[Z$%<]{]" �� != ?%j=*'> ?=!-
$�<ZW [15]. ~ !"q'= ?>}]Z'=�Z#, {'Z Q*%Q>z*^-
Q{ *�%<}%qZ[ ?ZQ]{ [='�"!=�ZW [Z$ COVID-19 
[11,12]. ��%*� ]"�� ?%%$"!%'Z $%Q]Z$��!!{
Z!J%�<>z*^ ?�% *�%<}%q" [ $"*{j%_% !=Q�-
]�!!{, ?���[=�!% [ _%Q?Z*=]Zq%[=!"` $Z*�# *= 
?Z$]Z*'Z[ Zq COVID-19 =}% MIS-C [18,20]. �%[Z-
$%<]�!!{ ?�% *�%<}%q" [ $Z*�# q COVID-19 =}% 
MIS-C Q*%Q>z*^Q{ ?���[=�!% [�!%q!%_% *�%<-
}%q> ����}�=]^!%_% Q"!>Q=, *�%<}%�<}%]ZW ]�-
_�!�[%W =�*��ZW, *�%<}Z[ [��`!^%W ?%�%�!"Q*%W 
[�!", *�%<}%q> ']>}%[%W [�!", *�%<}%q> Q*�_!%-
[%W [�!" [4,20].

	"�j� !=[�$�!% ']Z!Zj!"# ["?=$%' *�%<}%-
q> [�! ?�jZ!'" [ $Z[j"!'" [Z'%< 1 �Z' 9 <ZQ{�Z[
Zq COVID-19, {'"# [Z$?%[Z$=[ '�"*��Z{< MIS-C.

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

�"������� �������
�Z[j"!'=, [Z'%< 1 �Z' 9 <ZQ{�Z[, _%Q?Z*=]Z-

q%[=!= $% ?�"#<=]^!%_% [Z$$Z]�!!{ %}]=Q!%W 
$"*{j%W ]Z'=�!Z ?Zq!% >[�j��Z qZ Q'=�_=<" != 
?%[*%�!� }]z[=!!{, ?Z$["��!!{ *�<?��=*>�" 
*Z]= $% 38,5–39��, ["�=��!> Q]=}ZQ*^, [Z$<%[> 
[Z$ W�Z *= ?"**{, !�q!=j!� ?%'=�]z[=!!{.

�Z$%<%, �% $"*"!= q=`[%�Z]= _%Q*�% [ $%}> 
_%Q?Z*=]Zq=�ZW [�=!�Z. �"*"!= !=�%$"]=Q{ [Z$ 
?���%W [=_Z*!%Q*Z, ?���"` ?%]%_Z[, Zq <=Q%z 
*Z]= ?�" !=�%$��!!Z — 2860 _. �=*�"<'= <%-
*%�!%_% �%q["*'>: $"*"!= ?%j=]= Q"$Z*" [ �Z', 

!= j=Q %_]{$> Q=<%Q*Z#!% !� `%$"]=; q=*�"<'= 
?Q"`%<%[]�!!�[%_% �%q["*'>. \�!�*"j!"# =!=-
<!�q — }�q %Q%}]"[%Q*�#. �%!*='*> q `[%�"<" 
!= COVID-19 <=<= !� [Z$<Zj=]=.

�=_=]^!"# Q*=! $Z[j"!'" — Q���$!^%W *{�-
'%Q*Z, q= �=`>!%' Z!*%'Q"'=�Z#!%_% *= _Z?��*��-
<Zj!%_% Q"!$�%<Z[. �]Z$ZQ*^ �'Z�!"` ?%'�"[Z[, 
_Z?���<Z{ Q]"q%[%W qZ[>. �q"' %}']=$�!"# }Z]"< 
!=]^%*%<. �"`=!!{ j���q !ZQ [Z]^!�. |=Q*%-
*= $"`=!!{ — 28 q= `["]"!>. �>Q'>]^*=*"[!%
!=$ ]�_�!{<" — �%�Q*'� $"`=!!{. �=*>�=�Z{ 
'"Q!z — 98–99%. |=Q*%*= Q����["` Q'%�%-
j�!^ — 130 >$=�Z[ q= `["]"!>. �>Q'>]^*=*"[-
!% — *=`Z'=�$Z{, *%!" q[>j!Z, !Z�!"# Q"Q*%]Zj-
!"# �>< != [��`Z[�Z Q���{. �"[Z* ?�" ?=]^?=�ZW 
<’{'"#, }�q}%]ZQ!"#. ��jZ!'= != 1 Q< ["Q*>?=]= 
q-?Z$ '�=z ?�=[%W ��}��!%W $>_", <’{'=, �]=Q*"j-
!=. ��]�qZ!'= !� ?=]^?>[=]=Q{. �"?%�%�!�!!{ 
}>]" $[ZjZ q= %Q*=!!z $%}>, q $%<Z�'=<" Q]"q>.

� q=_=]^!%<> =!=]ZqZ '�%[Z != <%<�!*
_%Q?Z*=]Zq=�ZW ["q!=j�!% ]�#'%�"*%q Zq !�#*�%-
JZ]^%q%< (*=}]. 1). �Z[�!^ �-��='*"[!%_% ?�%-
*�W!> (���) — 44,2 <_/] (��J���!*!� q!=j�!-
!{ — <5 <_/]). � }Z%`Z<Zj!%<> =!=]ZqZ '�%[Z 
[Q*=!%[]�!% _Z?%=]^}><Z!�<Zz (34,28 _/]).
� '%=_>]%_�=<Z != $�>_> $%}> _%Q?Z*=]Zq=�ZW q!=-
j>�"` q<Z! !� ["{[]�!% (*=}]. 2).

�["$'"# =!*"_�!!"# *�Q* Z ?%]Z<��=q-
!= ]=!�z_%[= ��='�Z{ (��) != SARS-CoV-2
!= !=Q*>?!> $%}> _%Q?Z*=]Zq=�ZW — !�_=*"[!Z.

�Z$ j=Q >]^*�=q[>'%[%_% $%Q]Z$��!!{
%�_=!Z[ j���[!%W ?%�%�!"!" [Z$ 16.03.2021
(2-_= $%}= _%Q?Z*=]Zq=�ZW) ["{[]�!% q}Z]^��!-
!{ ?�jZ!'" (?�=[= $%]{ — 82 <<), ?Z$["��!!{
WW �`%_�!!%Q*Z, !�%$!%�Z$!> Q*�%'=*> Q*�>'*>�>; 
$�Z}!Z _Z?���`%_�!!Z [']zj�!!{ q `=%*"j!"< 
�Z[!%Q?�{<%[=!"< �>`%< > ?�%Q[Z*Z [�! ?�jZ!-
'", �Z]^!Z Q*Z!'" Q>$"! ?�jZ!'"; �%q<Z�" *= �`%-
_�!!ZQ*^ Q�]�qZ!'" — > !%�<Z; !�q!=j!= 'Z]^'ZQ*^ 
[Z]^!%W �Z$"!" [ $Z]{!�Z %�_=!Z[ <=]%_% *=q=.

�= ��q>]^*=*=<" �`%'=�$Z%_�=JZW [Z$<Zj�!% 
!={[!ZQ*^ �Z$"!" [ ?%�%�!"!Z ?��"'=�$= != 
[Q^%<> ?�%*{qZ $% 3 <<. �'%�%*]"[ZQ*^ <Z%'=�-
$= *= J�='�Z{ ["'"$> — $%}�Z. �]{ ["']zj�!-
!{ <Z%'=�$"*> ["q!=j�!% �Z[�!^ '��=*"!J%Q-
J%'Z!=q" *= ]='*=*$�_Z$�%_�!=q", [Z$`"]�!^ !� 
[Z$<Zj�!%. 	= ��!*_�!%_�=<Z %�_=!Z[ _�>$!%W 
']Z*'" ?=*%]%_Zj!"` q<Z! !� ["{[]�!%.

�]Z!Zj!= Q"<?*%<=*"'=, q%'��<=, ["�=��-
!"# _Z?��*��<Zj!"# *= Z!*%'Q"'=�Z#!"# Q"!-
$�%<", $"Q?�?Q"j!"# Q"!$�%<, ]�#'%�"*%q
Zq !�#*�%JZ]^%q%<, qQ>[%< ]�#'%�"*=�!%W J%�-
<>]" []Z[%, ?�"Q'%��!!{ �["$'%Q*Z %QZ$=!!{ 
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��"*�%�"*Z[ (���), ?Z$["��!"# �Z[�!^ ���, 
<Z'�%*�%<}%q [�! ?�jZ!'", !={[!ZQ*^ �Z$"!" 
[ ?��"'=�$Z *= %�_=!=` <=]%_% *=q=, Q[Z$j"]= 
?�% #<%[Z�!ZQ*^ _%Q*�%W ��Q?Z�=*%�!%W `[%�%}" 
�OVID-19. ��%*� *�Q*" != SARS-CoV-2-Z!J�'-
�Zz [ ?���Z $%}" `[%�%}" }>]" !�_=*"[!"<",
= *='%� }=*^'" q=?���j>[=]" '%!*='*" $"*"!"
q `[%�"<" != �OVID-19.

�%<Z�!% ["�=��!"# $"Q?�?Q"j!"# Q"!-
$�%<, ["�=��!Z q=?=]^!Z q<Z!" [ =!=]Zq=` '�%[Z
!� ["']zj=]" _%Q*�%W '"�'%[%W Z!J�'�ZW. �= 
��q>]^*=*=<" ?%QZ[> '=]> ["{[]�!% '"�'%[> 
?=]"j'> 106 ���/<] *= _�"}" �%$> Candida 
103 ���/<]. � '%?�%_�=<Z — ?%%$"!%'Z ]�#'%-
�"*" Z ��"*�%�"*" [ ?%]Z q%�>, !�[�]"'= 'Z]^-
'ZQ*^ _�"}Z[.

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

�%[*%�!Z Q��%]%_Zj!Z *�Q*" q ["q!=j�!!{< 
�Z[!Z[ IgM *= IgG $% SARS-CoV-2 > <=<" Z $"-
*"!" }>]" !�_=*"[!"<". ��%*� != 4-*> $%}> _%-
Q?Z*=]Zq=�ZW [ }=*^'= [Z$<Zj�!% %q!='" ��Q?Z�=-
*%�!%W Z!J�'�ZW *= ?Z$*[��$��!% SARS-CoV-2 
<�*%$%< ��.

�"*"!Z ?�"q!=j�!% =!*"}='*��Z=]^!> *��=-
?Zz ��J%*='Q"<%<, =<Z'=�"!%<, ?�%*"_�"}'%[> 
*��=?Zz, =!*"'%=_>]{!*!> *��=?Zz _�?=�"!%< 
Zq �%q�=`>!'> 100 <_/'_/$%}> q= 4 [[�$�!!{
*= $�qZ!*%'Q"'=�Z#!> *��=?Zz.

� ��q>]^*=*Z ?�%[�$�!%_% ]Z'>[=!!{ Q*=! $Z[-
j"!'" ?%]Z?�>[=[Q{ ?%Q*>?%[%. �"*"!= Q*=]= 
='*"[!Z�%z, ?�%*� Q?%Q*��Z_=]"Q{ ?Z$["��!!{ 
*�<?��=*>�" *Z]= $% J�}�"]^!"` �"J� ?�%*{_%< 
8 $Z} _%Q?Z*=]Zq=�ZW. 	= 4-*> $%}> q=`[%�z[=!!{ 
��� q�ZQ $% 92,3 <_/<], != 10-*> $%}> [Z$ ?%-
j=*'> `[%�%}" Z ]Z'>[=!!{ [Z! q!"q"[Q{ $%
8,23 <_/<] Z ]"�� != <%<�!* ["?"Q'" $"*"!" 
(!= 16-*> $%}>) !%�<=]Zq>[=[Q{ (1,8 <_/<]).  
�"!=<Z'> ?%'=q!"'Z[ q=_=]^!%_% =!=]Zq> '�%[Z 
!=[�$�!% [ *=}]"�Z 1.

��=`%[>zj" ["{[]�!"# *�%<}%q [�! ?�jZ!'", 
?�%[�$�!% ?%[*%�!> '%=_>]%_�=<> q ["q!=j�!-
!{< �Z[!{ D-$"<��= (*=}]. 2) Z ["{[]�!% q!=j-
!� #%_% ?Z$["��!!{ <=#�� > 4 �=q" ?%�Z[!{!%
q !%�<%z *= q�%Q*=!!{ �Z[!{ JZ}�"!%_�!>.

� ?%$=]^�%<> != *]Z =!*"'%=_>]{!*!%W *�-
�=?ZW _�?=�"!%< �Z[�!^ D-$"<��= ?%Q*>?%[% 
q!"�>[=[Q{. 	= 4-*> $%}> _%Q?Z*=]Zq=�ZW ?�" ?%-
[*%�!%<> >]^*�=q[>'%[%<> $%Q]Z$��!!Z ?�jZ!-
'" !� ["{[]�!% {["� *�%<}%q>, %$!=' [Z$<Zj�!% 
>�Z]^!�!!{ Q*Z!%' ?�jZ!'%["` Q>$"!. �Z]^!%W 
�Z$"!" [ $Z]{!�Z %�_=!Z[ <=]%_% *=q= !� }>]%. 
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14.03.2021 4,22 135 22,5 - 3 6 76 18,45 15 3,38 2 1
16.03.2021 4,34 124 13,2 180 18 13 69 9,24 13 1,71 4 1
17.03.2021 3,85 118 15,65 164 23 26 53 12,36 16 2,50 5 0
22.03.2021 4,46 121 5,23 194 15 3 36 2,04 49 2,56 11 1
29.03.2021 4,60 129 6,87 298 10 1 21 1,51 64 4,39 11 3

E��� _�N� *�-����.��

�����!-

-���#�� 
/��

Y^5 
�����!-�� D-�!��

_��������� 	������� 24-36 � 2,0–4,0 $/" 9–16 � 0,85–1,23 60–130% <250 �$/�"
16.03.21 24,5 3,50 10,7 0,97 122,3
17.03.21 26,1 5,88 14,5 1,23 120,9 943
25.03.21 25,8 3,30 9,4 0,85 152,1 465
29.03.21 22,7 3,30 9,1 0,83 160,6 350
31.03.21 25,4 3,80 11,8 0,95 109,8 121
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	= 15-*> $%}> [Q*=!%[]�!% ?%[!> !%�<=]Zq=�Zz 
�`%_�!!%W '=�*"!" Q*�>'*>�" ?�jZ!'" *= ?�jZ!-
'%["` [�!.

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

	= 16-# $%}> _%Q?Z*=]Zq=�ZW $"*"!Z ?�%[�$�-
!% ?%[*%�!Z Q��%]%_Zj!Z *�Q*" $]{ ["q!=j�!!{ 
=!*"*Z] $% SARS-CoV-2. �"{[]�!% ?Z$["��!!{ 
=!*"*Z] IgM+IgA $% 29,12 ?�" !%�<Z <�!�� 6, 
*%$Z {' �Z[�!^ =!*"*Z] IgG $% SARS-CoV-2 }>[ > 
<��=` !%�<" (4,33).

�?%Q*�����!!{ q= $"*"!%z ?�%*{_%< �%-
'> !� ["{["]% ?%$=]^�"` !=Q]Z$'Z[ COVID-19 
!= q$%�%[’{ $"*"!". 	= ��# j=Q $Z[j"!'=
`%$"*^, ["<%[]{� Q]%[=. � ]z*%<> 2022 �%-
'> ?%[*%�!% ?���!�Q]= COVID-19 ]�_'%_% ?�-
��}Z_>.

<|3�������`

�=!$�<Z{ COVID-19 ?%Q*=["]= }=_=*% 
["']"'Z[ ?���$ <�$"j!%z Q?Z]^!%*%z, !"q'= q 
{'"` q=]"�"*^Q{ Z [ !=#}]"�j%<> <=#}>*!^%-
<>. �!=]Zq ']Z!Zj!"` ["?=$'Z[ $%?%<=_=� ["q!=-
j=*" ?�%}]�<", ?]=!>[=*" <=#}>*!Z $%Q]Z-
$��!!{, �% <%�� q<Z!"*" �%q><Z!!{ !=Q]Z$'Z[ 
`[%�%}".

�=q["j=# �%q["*%' Z ?�%_��Q>[=!!{ 
COVID-19 ?%[’{q>z*^ Zq ?!�[<%!Z�z, *%<> 
?���%j��_%[Z %}Q*���!!{ Z Q*=!$=�*" ]Z'>[=!-
!{ Q*%Q>z*^Q{ Q=<� WW [1]. �$!=' �� *[��$��!-
!{ � $"Q'>QZ#!"<, %Q'Z]^'" ?!�[<%!Z{ ?�" 
COVID-19 [*%�"!!= Z �%q["[=�*^Q{ q!=j!% 
?Zq!Z�� Z !� > [QZ` ["?=$'=`, %Q%}]"[% [ $Z*�#. 
� *%j'" q%�> ?=*%JZqZ%]%_ZW, [Z$?�=[!%z *%j-
'%z, q {'%W ?%j"!=�*^Q{ '=Q'=$ ?=*%]%_Zj!"` 
<�`=!Zq<Z[ ?�" COVID-19, � >�=��!!{ ']Z*"! 
'�%[Z *= q=?=]�!!{ Q*Z!%' '�%[%!%Q!"` Q>$"!, 

������� 3
5����/���( #�����# MIS-C [8]

U������' RCPCH CDC 5@@�

:��
��� ���
(#�� �� #�-
���/����)

<21 ���� 0–19 ����

;������ 
������� .��(/�� 
(>38,5°C)
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������
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2) >2 ��.���#
� �����! ���"/���

�������/� 2 	 ���$:
1) �����, ��’��������,
��������( /���� � �����#��;
2) $�����	�� �� /�;
3) 	�"������ �����;
4) ��$�"�����;
5) $���� $�������������"���
�������

%���"����

*�� 3 	 ���$:
1) ������&���(;
��
2) ��#������ 
�0
:
��
3) ��!&�����(

?�������� ��������#���� 	���"����, 
��"������, �"� �� ���#������, 1 �� 
��"�/� 	 ���$:
1. ��0
;
2. ��@�;
3. �������$��;
4. �����"�������;
5. �D-�!��;
6. ��������;
7. �?�;;
8. ��L-6;
9. ������&���(;
10. ��!&�����(;
11. .�����+-"!���!�(
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:
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2. ��0
;
3. �����"�������

%�’�	� 	 
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�	�������
�� ��.���#���
�� 
`0

����� �� �������� ���� �������:
1) �	������� 	� �?_;
2) ������#��� �� ������.�%8;
3) �	������� 	� ����� �� ����$��; ��
4) ������ �	 COVID-19 ����$�
��������
 4 ��#���

|��� ���	� COVID-19:
1) �	������� 	� �?_;
2) �	������� 	� ����� �� ����$��;
3) ������#���
�� ������.�%8; �-�
4) �������� ������ �	 COVID-19

:��"������ ��/� �������' @���! �"����������$
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#
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�
��	� ��	������ �� �	
�
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�
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�
'� 2019.
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�% ?�"q[%$"*^ $% �%q["*'> <Z'�%*�%<}%[=-
Q'>]Z*> (*�%<}%q=?=]�!!{) [4,15]. � %Q!%[Z <Z-
'�%Q>$"!!%_% >�=��!!{ *= <Z'�%�"�'>]{*%�!%-
_% *�%<}%q> ]��"*^ �!$%*�]Z=]^!= $"QJ>!'�Z{ 
[!=Q]Z$%' ?�{<%W [Z�>Q!%W $ZW, �% ?�"q[%$"*^ $% 
�%q["*'> Q"Q*�<!"` ?�%{[Z[ Z!J�'�ZW *= ?%]Z%�-
_=!!%W !�$%Q*=*!%Q*Z [15].

�*��, COVID-19 ["']"'=� ?%�>��!!{ '�%-
[%*%'> [ <Z'�%Q>$"!!%<> �>Q]Z *= �%q["*%' 
*�%<}%q> !� *Z]^'" [ ]�_�!{`, =]� # > [Q^%<> %�-
_=!Zq<Z. 	�q[=�=zj" != *�, �% *�%<}%q" [ $Z*�# 
q COVID-19 q>Q*�Zj=z*^Q{ q!=j!% �Z$��, !Z� > 
$%�%Q]"`, Z_!%�>[=!!{ ?%�'%$��!!{ �!$%*�]Zz 
Q>$"! ?Z$ j=Q ]Z'>[=!!{ ?=�Z�!*Z[ Zq COVID-19 
<%�� ?�"q[�Q*" $% ?%$=]^�%_% ?�%_��Q>[=!!{ 
q=`[%�z[=!!{ *= >Q']=$!�!^ [20]. �%<> [ ]Z'>-
[=!!Z `[%�"` != COVID-19 $>�� [=�]"[% $%-
*�"<>[=*"Q{ ?�[!"` q=`%$Z[ �%$% q=?%}Z_=!!{ 
�%q["*'> *�%<}%�<}%]Zj!"` >Q']=$!�!^, q%'��-
<=, ["q!=j�!!{ *= %�Z!z[=!!{ ]=}%�=*%�!"` ?%-
'=q!"'Z[, ["'%�"Q*=!!{ �'=] $]{ %�Z!z[=!!{ 
[�!%q!%_% *�%<}%�<}%]Zj!%_% �"q"'> >Q']=$-
!�!^ [15,17].

�Q%}]"[ZQ*^ !=[�$�!%_% ["�� ']Z!Zj!%_% ["-
?=$'> ?%]{_=� [ �%q["*'> <Z'�%*�%<}%q> [�! 
?�jZ!'" != *]Z q=`[%�z[=!!{ COVID-19 > $"-
*"!" q >�=��!!{< [��`!Z` $"`=]^!"` �]{`Z[. 
�]=!%[� >]^*�=q[>'%[� $%Q]Z$��!!{ %�_=!Z[ j�-
��[!%W ?%�%�!"!" $=]% q<%_> [j=Q!% $Z=_!%Q*>-
[=*" *�%<}%q Z ?�"q!=j"*" %?*"<=]^!> *�%<-
}%]Z*"j!> *��=?Zz.

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

�!�= %Q%}]"[ZQ*^ !=[�$�!%_% ["?=$'> — �� 
?Zq!� ?Z$*[��$��!!{ SARS-CoV-2 ?�" [Z�%-
_Z$!"` ']Z!Zj!"` Z ]=}%�=*%�!"` %q!='=` �Z�W 
Z!J�'�ZW. �'�Z< *%_%, {' ?%'=q=!% [ *=}]"�Z 3
(!={[!Z [ ?=�Z�!*'" %q!='" ["$Z]�!Z !=?Z[�"�-
!"< ��"J*%<), !=[�$�!"# ["?=$%' <=� [QZ %q!=-
'" MIS-C, !�q=]��!% [Z$ q=Q*%Q%[=!"` '�"*��ZW[ 
$]{ #%_% $Z=_!%Q*"'" — �Q�Q[Z*!^%W %�_=!Zq=�ZW 
%`%�%!" q$%�%[’{ (����) [19], 
�!*�> q '%!-
*�%]z *= ?�%JZ]='*"'" q=`[%�z[=!^ (CDC) 
[3], j" �%�%]Z[Q^'%_% '%]�$�> ?�$Z=*�ZW *= q$%-
�%[’{ $Z*�# (RCPCH) [13]. �%j= MIS-C j=Q*Z-
�� ["!"'=� j���q 4–6 *"�!Z[ ?ZQ]{ ?���!�Q�!%W 
'%�%!=[Z�>Q!%W `[%�%}", [ %'��<"` ["?=$'=` 
<%�� ["!"'=*" �["$�� Z ?���}Z_=*" q ?%q"*"[-
!%z �� =}% ?Z$["��!"< �Z[!�< IgM $% SARS-
CoV-2 [9,14,16]. �%$% '�"*��Zz ["]>j�!!{, 
q%'��<= !={[!%Q*Z Z!�%W Z!J�'�ZW, > *%<> j"Q]Z 

}='*��Z=]^!%W, > $Z[j"!'" ["']zj"]" '"�'%[> 
Z!J�'�Zz, %Q'Z]^'" [ $�}z*Z Q?%Q*��Z_=]" }]z-
[=!!{, !={[!ZQ*^ Q]"q> [ ["?%�%�!�!!{`. ��%*� 
$=!Z '%?�%_�=<" *= ?%QZ[" '=]> !� }>]" ?���-
'%!]"["<" �%$% }='*��Z=]^!%W ?�"�%$" _=Q*�%-
�!*��"*>, *%$Z {' _=Q*�%Z!*�Q*"!=]^!Z Q"<?*%<" 
� `=�='*��!"<" {' $]{ !�>Q']=$!�!%_% ?���}Z_> 
COVID-19, *=' Z $]{ MIS-C [7,9,10,16].

�= $=!"<" $%Q]Z$��!^, !=#["�"# �"q"' 
*�%<}%q> [ $Z*�# *= ?Z$]Z*'Z[ [Z$<Zj=�*^Q{  ?�" 
MIS-C [18]. ����$ ?=�Z�!*Z[ Zq MIS-C *�%<}%-
q" Q?%Q*��Z_=]"Q^ > 9 (6,5%) Zq 138 `[%�"` ?�%*" 
2,1% > ?=�Z�!*Z[ Zq COVID-19 *= 0,7% ?�" }�q-
Q"<?*%<!%<> SARS-CoV-2 [18]. � ?=�Z�!*Z[ 
Zq COVID-19 =}% MIS-C }Z]^�ZQ*^ *�%<}%qZ[ 
(89%) ["!"'=]= > [Z�Z [Z$ 12 �%'Z[, Q���$ {'"` 
*='%� ?���[=�=]" ?=�Z�!*" q MIS-C. �[*%�" 
q=q!=j=z*^, �% 71% *�%<}%*"j!"` >Q']=$!�!^, 
{'"` !� }>]% != <%<�!* _%Q?Z*=]Zq=�ZW, ["!"'-
]", !�q[=�=zj" != *�%<}%?�%JZ]='*"'>. �Z' [Z$
12 �%'Z[ *= MIS-C }>]" Q���$ J='*%�Z[ �"q"-
'> ["!"'!�!!{ *�%<}%*"j!"` ?%$Z# > $Z*�#
Z ?Z$]Z*'Z[ Zq COVID-19 [18]. �'�Z< *%_%, *�%<-
}%q" ?Z$["�>[=]" �"q"' Q<��*!%Q*Z [21]. �=',
> ?=�Z�!*Z[ Zq COVID-19 =}% MIS-C _%Q?Z*=]^!= 
Q<��*!ZQ*^ Q*=!%["]= 2,3%, = [ ?=�Z�!*Z[ Zq *�%<-
}%*"j!"<" >Q']=$!�!!{<" — 28%, �% ['=q>� != 
!�%}`Z$!ZQ*^ �%q�%}]�!!{ Q*�=*�_Z# *�%<}%?�%-
JZ]='*"'" {' > $Z*�#, *=' Z [ $%�%Q]"` [18,21].

�� %$!Z�z %Q%}]"[ZQ*z %?"Q=!%_% ']Z!Zj-
!%_% ["?=$'> � ]%'=]Zq=�Z{ *�%<}%q>, q%'��<=, 
*�%<}%q [�! ?�jZ!'". �= ]Z*��=*>�!"<" $=!"-
<", !=#?%�"��!Z�"< <ZQ��< *�%<}%q> � ]�-
_�!Z (21%) [20]. 	=<" !� q!=#$�!% ]Z*��=*>�-
!"` $����], {'Z } %?"Q>[=]" ["?=$'" *�%<}%q> 
?�jZ!'%["` [�! ?�" COVID-19 > $Z*�#, }Z]^�� 
*%_%, *�%<}%q ?%�*=]^!%W [�!" =}% [�! ?�jZ!'" 
?�" COVID-19 q>Q*�Zj=�*^Q{ �Z$'% Z [ $%�%Q-
]"`. �"q"' Z��<Zj!%_% Z!Q>]^*> ?�" Z!J�'�ZW 
SARS-CoV-2 (0,82%) Z *�%<}%q> _]"}%'"` [�! 
?�" MIS-C (4,3%) � !"�j"< > $Z*�#, !Z� > $%-
�%Q]"` [20]. ����$ ]=}%�=*%�!"` <�*%$Z[ ?%-
�>��!!{ ?�%��QZ[ '%=_>]{�ZW !=#j=Q*Z�� ["'%-
�"Q*%[>�*^Q{ �Z[�!^ D-$"<��=, = ?��?=�=*%<, 
{'"# q=Q*%Q%[>�*^Q{ !=#j=Q*Z��, � _�?=�"! 
(42%) [20]. 	=[�$�!"# ']Z!Zj!"# ["?=$%' *=-
'%� ?%'=q>� ["Q%'> j>*]"[ZQ*^ D-$"<��= *= 
�J�'*"[!ZQ*^ _�?=�"!>.

)�*�����
��%<}%q" [�! [!>*�Z�!Z` %�_=!Z[, !�q[=�=z-

j" != W` �Z$'ZQ*^ > $"*{j%<> [Z�Z, <%�>*^ q>Q*�Z-
j=*"Q{ ?�" COVID-19 Z MIS-C *= ['=q>z*^ != 



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

ÊË²Í²×ÍÈÉ ÂÈÏÀÄÎÊ

ISSN 2663-7553   �>j=Q!= ?�$i=*�i{. Україна  3(123)/2022 99

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

z*^ q<%_> Q[%�j=Q!% $Z=_!%Q*>[=*" *�%<}%*"j!Z 
?%$ZW [ Q>$"!=` [!>*�Z�!Z` %�_=!Z[ > ?=�Z�!*Z[ 
Zq COVID-19 *= ?�%[%$"*" =$�'[=*!� ]Z'>[=!!{.
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�����"� ������ �� �$��5"���` *�����
�[*%�Q^'= Q*=**{ !=?�=[]{�*^Q{ $% ��$='�ZW �]�'*�%!!%z ?%�*%z > J%�<=*Z MS Word. �*=**{ Q>?�%[%$�>�*^Q{ %JZ�Z#!"< 

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

��"_Z!=]" Q>?�%[Z$!"` $%'><�!*Z[ > ["_]{$Z Q'=!%[=!"` '%?Z# ["��q=q!=j�!"` $%'><�!*Z[ Z ?���%W (*"*>]^!%W) Q*%�Z!'" Q*=**Z 
q [Zq%z '��Z[!"�*[=, ?�j=*'%z >Q*=!%[" Z ?Z$?"Q=<" [QZ` =[*%�Z[ > J%�<=*Z Adobe Acrobat (*.pdf) !=$Q"]=z*^Q{ != �]�'*�%!!> =$��Q> 
��$='�ZW.

�*=**Z ?�"#<=z*^Q{ >'�=W!Q^'%z =}% =!_]Z#Q^'%z <%[=<".
��������� 5������"�: [Q*>? (Q*=! ?�%}]�<" q= $=!"<" ]Z*��=*>�" !� }Z]^�� !Z� 5–7-�Zj!%W $=[!%Q*Z); <�*=, q=[$=!!{, <=*��Z=]" 

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

�$���� � !�q=]��!"< [Z$ Q*=**Z $����]%< Z!J%�<=�ZW, '%�%*'"< Z ?%Q]Z$%[!"< ["']=$�!!{< <=*��Z=]> ?>}]Z'=�ZW q= %Q!%[!"<" 
�%q$Z]=<" Z <=� }>*" q�%q><Z]"< }�q Q=<%W ?>}]Z'=�ZW. �%_% %}Q{_ <=� }>*" 250–350 Q]Z[. �}%[’{q'%[% ?%$=z*^Q{ ']zj%[Z Q]%[= 
([Z$ 3 $% 8 Q]Z[) > ?%�{$'> q!=j>�%Q*Z. ��J��=* $% %�"_Z!=]^!%W Q*=**Z ?%["!�! <=*" Q*�>'*>�>, �% ?%[*%�z� Q*�>'*>�> Q*=**Z: <�*= 
$%Q]Z$��!!{; <=*��Z=]" Z <�*%$"; ��q>]^*=*"; ["Q!%['"; ']zj%[Z Q]%[=. �QZ �%q$Z]" > ��J��=*Z <=z*^ }>*" ["$Z]�!Z [ *�'Q*Z �"�!"< 
��"J*%<. �]{ Z!�"` Q*=*�# (%_]{$, ]�'�Z{, ']Z!Zj!"# ["?=$%' *%�%) ��J��=* ?%["!�! [']zj=*" '%�%*'"# ["']=$ %Q!%[!%W '%!��?�ZW 
Q*=**Z *= ']zj%[Z Q]%[=.

<$��5"���` *�����. 	= ?���Z# Q*%�Z!�Z q=q!=j=z*^Q{: Z!$�'Q ��� ]Z[%�>j, Z!Z�Z=]" *= ?�Zq["�= =[*%�Z[, !=q[= Q*=**Z, !=q[= 
>Q*=!%[, $� ?�=�zz*^ =[*%�" *= ["'%!>[=]%Q^ $%Q]Z$��!!{, <ZQ*%, '�=W!=. �= ><%[" ?�%[�$�!!{ $%Q]Z$��!^ Zq q=]>j�!!{< }>$^-{'"` 
<=*��Z=]Z[ ]z$Q^'%_% ?%`%$��!!{, [ �%q$Z]Z «�=*��Z=]" Z <�*%$"» =[*%�" ?%["!!Z q=q!=j=*", �% $%Q]Z$��!!{ ?�%[%$"]"Q{ [Z$?%[Z$!% 
$% Q*=!$=�*Z[ }Z%�*"'", }>]" Q`[=]�!Z �*"j!"< '%<Z*�*%< >Q*=!%[" =}% !=�Z%!=]^!%z '%<ZQZ�z q }Z%�*"'". �� Q=<� Q*%Q>�*^Q{ 
Z $%Q]Z$��!^ q= >j=Q*z ]=}%�=*%�!"` *[=�"!.

4��	����
: «������!���� 
������� 
����
���� �� �������
 )����������� ���������. *������ ������!���� �$
�����( +�������' 
������' ��'�����' 
��$ ���������$ � ����� ������
. /� ��
������ ������!��� ���� ���'��� ����'�
��� �&��� ������
 ����( (��� 
�$��$ �������
)»; «*�� ��� ��
������ ������'����
 �� ���������'� �
����'� 
�� ��������� ��'� �� ���'������� ���� ����'���».

�Z]^'ZQ*^ Z]zQ*�=�Z# (�"Q>!'", Q`�<", $Z=_�=<", J%*%) <=� }>*" <Z!Z<=]^!%z. �Z=_�=<", _�=JZ'", Q`�<" }>$>z*^Q{ > ?�%_�=<=` 
Word =}% ExQel; J%*%_�=JZW ?%["!!Z <=*" %$"! Zq !=Q*>?!"` J%�<=*Z[: PDF, TIFF, PSD, EPS, AI, CDR, QXD, INDD, JPG (150–600 dpi).

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

<$��5"���` *��*�� "���������. �%Q"]=!!{ != ]Z*��=*>�!Z $����]= > *�'Q*Z ?%q!=j=z*^Q{ �"J�=<" > '[=$�=*!"` $>�'=` 
*= [Z$?%[Z$=z*^ !><��=�ZW > Q?"Q'> ]Z*��=*>�". ������ 7� *��*��5 "����������> �!���" � ��3"`�� ��*�"��+ �� ��!��� *������� 
�|� �������> ��*�"��+ �� ����5���+*`. 

Z*��=*>�!Z $����]= !=[%${*^Q{ %$�=q> ?ZQ]{ *�'Q*> Q*=**Z, $����]= �%q*=�%[>z*^Q{ q= =!_]Z#Q^'"< =]J=[Z*%<. �_Z$!% 
q 	='=q%< ��	 �'�=W!" �40 [Z$ 12.01.2017 �. «��% q=*[��$��!!{ ["<%_ $% %J%�<]�!!{ $"Q��*=�Z#» %J%�<]�!!{ Q?"Q'> ]Z*��=*>�" 
q$Z#Q!z�*^Q{ [Z$?%[Z$!% Q*"]z APA (American Psychological Association style), �% <%�� ["'%�"Q*%[>[=*"Q{ > $"Q��*=�Z#!"` �%}%*=`. 

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

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

�*=**{ q='Z!j>�*^Q{ [Z$%<%Q*{<" ?�% [QZ` =[*%�Z[. �=q!=j=z*^Q{ ?�Zq["��, Z<’{, ?% }=*^'%[Z (?%[!ZQ*z), [j�!"# Q*>?Z!^, 
[j�!� q[=!!{, ?%Q=$= [ >Q*=!%[Z/>Q*=!%[=`, �%}%j= =$��Q=, �%}%j"# *�]�J%!, =$��Q> �]�'*�%!!%W ?%�*" *= Z$�!*"JZ'=*%� ORCID 
(https://orcid.org/register). �[*%�, [Z$?%[Z$=]^!"# q= q[’{q%' Zq ��$='�Z�z, !=$=� Q[Z# <%}Z]^!"#/'%!*='*!"# !%<�� *�]�J%!>.

�Z$?%[Z$=]^!ZQ*^ q= $%Q*%[Z�!ZQ*^ *= %�"_Z!=]^!ZQ*^ !=$=!"` <=*��Z=]Z[ (J='*Z[, �"*=*, ?�Zq["�, Z<�!, ��q>]^*=*Z[ $%Q]Z$��!^ *%�%) 
!�Q>*^ =[*%�".

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

������, �$��5"��� |�7 �����5���` �����", �� ��73"`����+*` � �� ���������+*` ������5.
��������	




Видавництво ТОВ «Група компаній МедЕксперт» випускає журнали для лікарів
різних спеціальностей. Ми створюємо видання європейського зразка з інновацій@
ним для України підходом до формування наповнення кожного випуску і висвітлення
профільної тематики. Нашими експертами є не лише визнані українські вчені, але й
провідні фахівці країн Балтії, Польщі, Великої Британії, Молдови, Франції,
Італії, Туреччини, Ізраїлю, Китаю та інших. Усі наші журнали видаються великими
накладами, доступні для читачів і мають авторитет у фаховому середовищі. Кожен
з них надійно закріпив за собою позиції кращого у спеціалізованих рейтингах.

Контакти редакції
Відповідальний редактор:

Шейко Ірина
Олександрівна

+3 044 498@08@80
+3 097 110@34@20

pediatr@med@expert.com.ua

Всі журнали включені у категорію «Б» Переліку наукових фахових видань України,
у яких можуть публікуватися результати дисертаційних робіт на здобуття наукових
ступенів доктора і кандидата наук 

Визнанням авторитетності наших журналів є те, що всі вони входять у міжнародні
наукометричні бази. Статтям присвоюється цифровий ідентифікатор об'єкта DOI.

ЗАПРОШУЄМО АВТОРІВ НАУКОВИХ СТАТЕЙ ДО СПІВПРАЦІ

ПУБЛІКАЦІЯ БЕЗКОШТОВНА

Журнал публікує результати
наукових досліджень щодо
методів діагностики та ліку@
вання дитячих хвороб з метою
підвищення якості надання
допомоги дітям в Україні. 

Єдине в Україні видання, яке
публікує результати сучасних
досліджень з проблем акушер@
ства та розвитку дитини від
зачаття до підліткового віку.

На сторінках видання публіку@
ються результати оригінальних
досліджень, унікальні та складні
клінічні випадки, висвітлюють@
ся нові підходи до діагностики
та лікування різних хірургічних
захворювань.
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Україна»

«Український журнал
Перинатологія і педіатрія»

«Хірургія дитячого віку.
Україна»


