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# �
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�� � 
�
"��+�
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�������	
� ��
� � �����	�
 �������	�-���	����	�
 ��������
. ������� ��������� � �����	� ���	��
�� 17–20%, �� ���	!��� 
�� ��������"� �
���		� ��"� ��#�	�����, ! ���! �
��� ��!		
#, ��� �������
 ��������	
# ������� ��������.
t��
 — �#�������
�!���
 $�	��
���	� �����
����� &-����
	 �� �# �!����!����� &-#������� (CD3+CD4+) � ���������
 �	!����	������
	-
	
# �
����	�� ! '�	�� �� �������	���
 � �	��	��� 	� ���	
# �����# ��"��	����.
t
��	�
�� �
 "�����. *� ������"�
 ����
		�"� �
��$�!��
����� � ��������	
# ����-�
���� �
�	����
 ���	��	� ���	� ��!	����-
����	�	
# ����
	 (��) �����, ! ���! �
��� � �	!����	������
		�
 ���������
 �
����	�� CD3+CD4+-��, ! 436 	���"��	
# (��$���	�	� 
"�!�� n) �� 514 ��"��	
# '�	�� 	� ������! �� ��!"��! ��
������# �� �������	���
 � �	��	���. /	����!���
 �����
����� �����	
��� ! ��"��-
	
# 	� ���	
# �����	�# ! "�!��#: a — 4–7 �
'	�� (140 '�	��); b — 8–9 �
'	�� (163 '�	��); c — 10–12 �
'	�� (133 '�	��); d — 13–18 �
'	�� 
(63 '�	��); e — 19–28 �
'	�� (15 '�	��) �����	�	� � "�!��
 n �� ��' ����
.
G�+����
��. <���� 12 �
'	�� ��"��	���� � '�	�� �� �������	���
 � �	��	��� #�������
�!
���� �
���
� ���	�� ! ����� &-#������� 
(CD3+CD4+-��) �� �# ���
�����
 �� ��	
�
 ��������� �������� CD25 � HLA-DR, � �����"�� 18 �
'	�� — � �	!����	������
		�
 ��������
 
���������	
# �
����	�� — IFN-�+ �� TNF-�, �
���� ��������� ����
������	�"� IL-4 ��������"����� �����"�� !��# 27 �
'	�� ��������-
'�		�.
=������� '�	�� �� �
���
�
 ���	��
 � ����� CD3+CD4+IFN-�+- �� CD3+CD4+TNF-�+-� 	�������
� �����"�� ����
# 12 �
'	��, 
� 13-"� �
'	� �� �����	
�
 ��� TNF-�, � � 20-"� — ��� IFN-� 	� ������	�
���� ��� 	���"��	
#. * ������! ��"��	���� ��������	� ���	-
�!����� ���	��	� ��������� '�	�� �� 	
����
 ���������
 IL-4 � IL-10 &-#�������
; ! �����	
 13–18 �
'	�� �������� ���
# ��"��	
# �!����� 
����
�!����� �� �����	
�� ��$���	�	�� "�!�
, � ���� '�	�
 	������� �����
�� ����� ��'�
�! �����! ������
 ����
������	�� ��	�
 ��� 
���	! ������	�	����.
��
�����. >����
����� ���	�� ����
	 ��!		�� �
����
 ���
$��
�	�� ����� �� ��	
�
 �# CD-$�	��
��� �� �	!����	������
		�� ��������� 
�
����	�� ����!
�� 	� �#	
 !����� ! ��#�	����# ��"��	���� 	� ���	
# �� �����#, � �	�
���!���	
� �	���� ��� ���"! ����������
 	�"��
�	� 
���"	��
 �� ������
�
 ������" ��"��	���� � '�	�� �� �������	���
 � �	��	���.
?�����'�		� �
��	�	� ��������	� �� ��
	�
��� @�����	����� ����������. <������� ������'�		� !#����	� B�����	
� ��
�	
� ������-
��� ���	���	�� � ������ !���	��
. E� �������		� ������'�	� ���
��	� �	$������	! �"��! �����	���.
/����
 ������
�� ��� ����!�	���� ��	$����! �	�������.
���!��� 
���
: CD-$�	��
� ��!	��������	�	
# ����
	, �	!����	������
		� �
����	
, ��"��	�, �������	���� � �	��	���.

Features of CD3+- and CD3+CD4+-peripheral blood cells at different pregnancy stages 
in women with anamnese infertility
L.E. Tumanova, E.V. Kolomi�ets
SI «Institute of Pediatrics, Obstetrics and Gynecology named after academician O.M. Lukyanova of the NAMS of Ukraine», Kyiv

Infertile marriage is a complex socio-economic problem; the frequency of infertility in Ukraine is 17–20%, which prompts further study 
of its mechanisms, including immune ones, in order to develop appropriate methods of correction.
Purpose — to characterize the phenotypic features of T-cells and their subpopulation of T-helpers (CD3+CD4+) with the expression of intra-
cellular cytokines in women with a history of infertility at different stages of pregnancy.
Materials and methods. Relative levels of immunocompetent cells (cl) of blood, including intracellular expression of cytokines CD3+CD4+-
cells, in 436 non-pregnant (the reference group n) and 514 pregnant women with infertility at the first trimester and the second trimester of preg-
nancy were determined using a cellular cytofluorimeter and the corresponding test systems. Characteristics of indicators in pregnant women 
at the different terms in groups were analyzed: a — 4–7 weeks (140 women); b — 8–9 weeks (163 women); c — 10–12 weeks (133 women); 
d — 13–18 weeks (63 women); e — 19–28 weeks (15 women) compared to the group n and among themselves.
Results. The first 12 weeks of pregnancy in women with a history of infertility are characterized by high blood levels of T-helpers 
(CD3+CD4+-cl), and their activation according to the expression of markers CD25 and HLA-DR, and for 18 weeks — intracellular secretion of 
pro-inflammatory cytokines IFN-� + and TNF-�, high expression of anti-inflammatory IL-4 was observed throughout the 27 weeks of follow-up.
The percentage of women with high levels in the blood of CD3+CD4+IFN-�+- and CD3+CD4+TNF-�+-L is the highest during the first 12 weeks, 
from 13th week these indicators for TNF-�, and with 20th — for IFN-� do not differ from non-pregnant ones. Since the beginning of pregnancy, 
the relative number of women with low expression of IL-4 and IL-10 T-helpers has significantly decreased; within 13–18 weeks, the percentage 
of such pregnant women is significantly increased to the reference group, and such women are the most vulnerable due to the possible weak 
reaction of the anti-inflammatory link to the state of tolerance.
Conclusions. The characteristics of peripheral blood immune system cell levels according to their CD phenotypes and intracellular cytokine 
expression indicate their participation in pregnancy mechanisms at different stages and individual analysis allows for negative predictions 
and improvement of pregnancy course in women with a history of infertility.
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.
Keywords: CD-phenotype of immunocompetent cells, intracellular cytokines, pregnant women, history of infertility.
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>�&
,���#C 4,�F � �+,����� �����,$��-
�+���-�'��� 
��F,�-�� � ���5��-

�����$�% � 
���� 15% 
����
��( 
��. M������ 
F�&
,������� � /+��2�� ������#�$ 17–20%. 
/+��2�� 
������ 211-�� -���� & 222 &� 
�+�&�#-
+�- G���#,$�����, � � �+��-#( ��5����( /+��2�# 
'������ F�&
,������� ��F,#
���$�% �� +�#�#'-
��5� ����% — 20%, *� ��5��#��� �
,#��� �� ��-
-�5��G�'�� 
�+�&�#+# [8].

��5�-#-# 
�#'#��-# F�&
,������� � 
���+ 
-�
�� ���
��# 5����#'��, ����+�#��� 
���-
4���%, (����'�� ��G�+��2, 
��F,�-# 5�-����&� 
��*�. 6������-# ��+�-# &��'�� ���5� ���,��-
�#+�� �
�%-����� �� �#&��'���% ��,� ��&�#( 
�+,����#( �-����2 �#���-# � ���-�,$��-� 
�-
��F�5� ��5�������. M���� �� &��'���% ���#G��-
G�,�
����5� �#����-�, ���#��, �� �-(������'��-
5� 5��������
��� ,��#�#, �#���2��#( 5��-����, 
5�����,$�#( �� �+����5�����,$�#( ��G�+��C, ��-
%������ � 
��+# &�5�,$�#( �& '�,���+�- HLA [5]. 
7�
 �#-, ��
,#��� ,��+�� �-����2 ���
����� 
� �#��+�����, 
��- �� 
���#&�
�,$�� -�������# 
&�F�&
�'���$ +��
����#��� �&��-���� �-���-
+�-
������#( +,��#� (+,), � ��+�
 2(�£C &�’%&�+ 
& ����+�#���� �� �������� �#���-�-#. ����-
4���% 5�-�����&�, � ��-� '#�,� &���%+# &-���- 
F�,���� �+�#������ �D4+-+, — H-,�-G��#��� 
(�,
���� (H-(), �� %+#( ��,�
��$ ��F
�
�,%��2 
H-(1, H-(2, H-(17 � H-��5�,%����� (H-��5), �
,#-
��� �� G���
,��������� �#�G��+��� �� �
�#'#-
�%� 
��#����,$�� ��+,������% [16].

T-(1 
����+���$ 
��&�
�,$�� �#��+��# — 
�����G���� 5�--� (IFN-�), %+#C � -��-
+���- ���2 ��F
�
�,%��2 H-( +,, � ��+�
 ��-
���,�C+��-2 (IL-2), G�+��� ��+��&� 
�(,#-
�# �,$G� (A:�-�). T-(2 ��+������$ �����-
,�C+��-4 (IL-4) (-��+�� T-(2 ��F
�
�,%��2), 
�����,�C+��-5, �����,�C+��-10 (IL-10) ��*� 
[6,16].

L#��+��#, *� �#��F,%��$�% T-(1 �� T-(2, 
��5��#��� �
,#����$ �� G��+�����,$�#C ���� 

���#,�
�#( +,����: IL-2 
�#5��'�� 
��,�G�-
����� ,�-G��#���, ����+����� IL-4, � ���
�+#. 
�����+�# T-(2 — IL-4 �� IL-10 
�#5��'���$ �+-
�#�����$ H-( 
� ��+����2 IL-2 �� �+�
����� ��-
��
����� �� �$�5� �� H- � �-,�-G��#��( �� 
�#-
����#( +�,���#( +,��#��(. IFN-� F,�+�� ����+-
��� �#���&� ���#��, IgE � �+������ 
�#5��'���% 
G��+��2 �#����+�#'�#( ,�-G��#���, �#+,#+��� 

���#&�
�,$�#- IL-4 [5,10].

�D4+H-+,��#�# — 5�,���� ��5�,%���# �-��-
��2 ���
����� �� ��,����������, ��-� 2(�% ��
-
,#����$ 
�� '�� ��5������� �'��#��� �,% �&��-�-
&�’%&+� 
,��� C -�����. 6��F,#�� ��,$ 5����$ 

��5�,%����� H-+,, %+� �F-�
���$ 
��&�
�,$�� 
�� +�,���� H-+, ���+��2 [12,15].

:� ��C '�� ����-�, *� ���-�,$�#C 
���F�5 
��5������� F�5��� � '�-� �#&��'���$�% �
�����-
��4���%- �-�����#-�,��'#( �� �-�����
��-
�#��#( G�+����� � ����-����2 �� ���G�F,����, 
� ��5�,%��2 �$�5� F�,���� ��
,#�� ��,$ ����-
5��� �#��+����� -���
�. ��� �����( ���-���� ��-
5������� ��
,#��� � G��+��% H-��5, �#��+��# 
%+#( �#&��'���$�% � � ���#���,$��C �+��#��, 
� � +,��#��( 
,�����#. 7�������# H-(2 F,�+�-
��$ ���+��2 +,��#���5� �-�������, �
�#%��$ ��&-
�#�+� �� ����&�2 ���G�F,����, � ��+�
 ��#-�,�-
��$ �����2��5���&. :� ���� -������5� �-�����-
�� -�
� �
,#���# ������#C +����+� — �
��-� 
����+�� �#+#� IL-10 �� ��5�F�� IFN-�. A�+��� 
��+��&� 
�(,#� — TNF-� %+ ��������� 
����+-
��2 �#��+���� &�
�,$��5� +��+��� &����#C 
���#-
*����# ��+�
 �����$ �+�
����2 5��� 
���#&�-

�,$��5� IL-10, %+#C � ���-� 
�#5��'�� 
����+-
��� TNF-� �� ��4#( 
��&�
�,$�#( �#��+���� 
[7]. B�
��
����+��% TNF-� -�
� 
�#&���#�# 
�� &�������% +�,$+���� �
�
���#'�#( +,��#� 
���G�F,����, ��+ ��-� %+ � ��#-�,����# �+�-
+����� ���(�������2 +#�,��# � 
����+��� 
��-
���5,���#��� -��-�����-, *� �
�#%�#-� ��+,��-
����� ��5������� [2].

6�
�, &��'�*���$ �#��+���� �� 2(�$�5� F�-
,���� �� �#+,#+�� 
#���$ �,% 
��5��&� 
�-
��F�5� ��5�������, � ��
,#�� ��,$ ����5����$ 
CD3+CD4+-+,��#�# — H-(1 � H-(1, � ��+�
 
H-��5 (CD3+CD4+CD25+FoxP3+). .��������� 
���#G�+���% H-( +,���� CD4+ -�
,#�� ��,$+# 
&� ��
�-�5�� +�-
,�+���5� �#�'���% �
�+��� 

����+��2 ���
�����#( �#��+����, ���F,#�����C 

����(����5� G����#
� �� G�+����� �����+�#
-
��2, ����+ ��C��
,#��4#-# �&��+�-# T-(1, 
T-(2 � H-��5 ,�-G��#��� � 2(�% &�������$ 
����-
+����# ���
������ IFN-�, IL-4 �� IL-10.

���� ���,��
���% — �(���+���#&����# G�-
���#
�'�� ���F,#����� H-+, � 2( ��F
�
�,%��2 
H-( (CD3+CD4+) & �+�
������ ������4�$�+,�-
�#��#( �#��+���� � 
���+ �& F�&
,������� � ���-
-��&� �� ��&�#( ���
�( ��5�������.

t
��	�
�� �
 "����� ��
��������
D� ��
�-�5�� +,��#���5� �#��G,���#-���� 

� ���
�����#( ����-�#���- �#&��'�,# �������� 
����� �-���+�-
������#( +,��#� +���� � 436 ��-
��5���#( (��G������� 5��
� n) �� 514 ��5���#( 

���+ �& F�&
,������� � ���-��&� �� 
��4�-� 
�� ���5�-� ��#-�����( ��5�������. ;��,�&���-
,# ���F,#����� 
�+�&�#+�� � ��5���#( �� ��&�#( 
���-���( � 5��
�(: a — 4–7 �#
��� (140 
���+); 
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b — 8–9 �#
��� (163 
��+#), c — 10–12 �#
-
��� (133 
��+#); d — 13–18 �#
��� (63 
��+#); 
e — 19–28 �#
��� (15 
���+) �#
��� 
�����%�� 
& 5��
�� n �� -�
 ��F��.

.,% �#&��'���% G����#
� ,�-G��#��� 
��#-
G��#'�� +��� ��+�F���,# & -���+,���,$�#-# 
���#��,�-#, -�'��#-# FITS, PE �� PeCy5 ���-

������ �� ������+��2 �#��F�#+� «BD bioscience 
US;», 
��,% '�5� ,�&���,# «LysingSolution» 
(BD bioscience US;) �� ���,�&���,# �� 
�#,��� 
«FacScan» &� ��
�-�5�� 
��5��-# «CellQeast 
BD bioscience US;». �#+��#�������,# +�--
F�����2 -���+,���,$�#( ���#��, 
���# ��+#( 

����(���#( -��+����: CD3/CD4/CD5/CD8/
CD25/CD56/CD69/CD138a/HLA-DR. ���-
���,� � �#5,%�� ���
��#G�'�#( -�'��#( ���#��,, 
��+�-�������� �#��F�#+�-, �#+��#�������,# 
�,% G��-�����% 5�C���. ;F��,���� +�,$+���$ 
,�-G��#��� �#&��'�,# &� ��
�-�5�� «TruCount 
tubes» (BD bioscience US;). 8�-G�5�C� -���#� 
%+ -���-�- 15 000 +,��#�.

.,% �#&��'���% ������4�$�+,��#��#( �#-
��+���� &��&+# +���� 100 -+, ��&���#,# 300 -+, 
RPMI1640, *� -���#,� 5 �5/-, PMA (G��F�,-
-�������������) 5 -+5 >��G�,���� ; �� 1 -+5 
����-��#�� �� ��+�F���,# 4 5��#�# � �62 ��+�-
F����� Revc� (USA). ���,% ��+�F���2 ��#����#�# 
,�&���,# «LysingSolution» (BD bioscience US;), 
+,��#�# 
��-�F�,�&���,# «PermeabilizingSo-
lution» (BD bioscience US;) �� ��&���#,# � 
100 -+, PBS, *� -���#� 1% F#'�'�5� �,$F�-���. 
�,��#�# G��F���,# ���#��,�-# 
���# 
����(-
���#( -�,�+�, (�D3 �� CD4) �� ���#��,�-# 

���# ������4�$�+,��#��#( �#��+���� (IFN-�, 
TNFa, IL4, IL10,) ���� 5��#�� &� ��-
�����-
�# +4Ë�. ���,% ���-#�+# &��&+# ���,�&���-
,# -�����- 
����'��2 �#��-����2 �� 
�#,��� 
«FacScan» &� ��
�-�5�� 
��5��-# «CellQeast 
BD bioscience US;».

6��#-��� ���� �F��F#,# ����#��#'�� �� 

������,$��-� +�-
’����� &� ��
�-�5�� 
�+�-
�� 
��5��- «SPSS for Windows. �����% 11» �� 
«MedStat». .,% ����#��#'��2 �F��F+# �#+��#-
�������,# 
���-���#'�� +�#����2 ����#��#+# — 
���� ��$������ �F� ��
���-���#'�� — +�#����C 
/�,+�+����. ������%��% ��&�#�� ��,� �,% ���( 
5��
 ��&��(�����,# & �#+��#�����%- +�����5� 

����������% A�4��� (& 
�
���+�� Ï���). .�-
��������� ���
�,# ��&�#�� 
�# �<0,05.

G�+����
�� ��
�������� �
 �# �*����	����
���-�'�,��% ���������� &�#
���% ������-

��5� ����% ,�-G��#��� (8�-G) (� ���( 5��
�( 
p<0,001) �� 
���#*���% — 5����,��#��� (B���) 

� ��5���#( (� ���( 5��
�( p<0,001) 
�����%-
�� & ����5���#-#, � ��+�
 5��
 b, d � e ������-
�� � (p<0,05) (8�-G), � � 5��
� e �
������5�,��% 
��,$+# ��������% �� �#*�5� ����% 5����,��#��� 
(�=0,081), (�#�. 1). .���������2 ��&�#�� -�
 5��-

�-# � � c �� �#%�,��� — ���
������, �=0,668 
(8�-G) �� �=0,140 (B���).

�������#C �����$ -����#��� +���� �� 
��-
4#( 7 �#
�%( ��5������� 
�+�&�� ��������� �� 

���#*���% (�=0,093), ���� %+ & 8 �� 19-5� �#
-
�% �
������5�,��% ���������� &�#
���% �$�5� 
����% (���
������ �=0,034, �=0,018 �� �<0,001 
� 5��
�( b, c, d), � 5��
� e ��&�#�% F�,� ����-
��������� (�=0,651).

;��,�& 
�+�&�� ���������� 
���#*���% ���-
�% H-+, (CD3+) � ��5���#( ���( 5��
 �� 19-5� 
�#
�% ��5������� (a-d) �& �#��+�� +�,$+���� 
CD3+CD56+-+, (H-,�-G��#��� �& -��+���-# 
NK); � 5��
� e ���-�'�,��% ��������% �� &�#-

���% �������( 
�+�&�#+�� CD3+-+, 
�����%�� 
& 
��4#-# �#
�%-# ��5������� (a), (��F,.).

�������C �������+ H-( (CD3+CD4+-+,) �� 2( 
�+�#����% &� ���#-# �+�
����2 �� �#( -��+���� 
CD25 � HLA-DR ��+�
 F�,# 
���#*��#-# 
� 
��4� 18 �#
��� (a-d), (��F,.). / 5��
� e �����-
��C �����$ H-( �& -��+���-# �+�#����2 �� 
����(-
�� — CD25 (�=0,018) �� HLA-DR (p<0,001) — 
F�� ���������� �#
'#-, ��
 � 5��
� a, �������C 

�+�&�#+ �� �����&�%��% ��� ���-# (�=0,197), 
(��F,.). I+�
����% �� �#( +,��#��( -��+��� 
NK (CD56+-+,) ���������� F�,� 
���#*���� 
(�=0,040), ��+ ��-� %+ ��������% �� 
���#*���% 
CD158a (�=0,080), ��,$+# � 5��
� d, ��F�� � ���-
-�� ��� 13 �� 18-5� �#
�% ��5�������.

�,�� &������# ���5� �� ���������� &�#
���% 
��������5� ����% CD3+CD4+CD25hi CD127lo-
+,��#� �� 8–9--� �#
�� ��5������� 
�����%�� %+ 

W��. 1. ��������; ���	�� �������
�� (����) 
� !����-
����
�� (����) � �	��!�
��� (n) 
� ��!�
��� 8���
 !��� a–e
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�& ��G�������� 5��
�� n (p<0,001), ��+ � & 5��-

�� � (�=0,001), (��F,.).

�
������5�,��% ���������� 
���#*���% ����% 
H-( �& ������4�$�+,��#���� ��+������ IFN-�+, 
� ��+�
 %+ IFN-�+, ��+ � IL-4 — CD3+CD4+IFN-�+- 
�� CD3+CD4+IFN-�+IL-4+-, ��+ ��-� %+ � F�& 
IL-4 — IFN-�+IL-4�� -,�-G��#��� — � 
���+ 
5��
 a-d (��F,.).

�������C �����$ H-( & �+�
������ ��4�5� 

��&�
�,$��5� �#��+��� TNF-� — CD3+CD4+
TNF-� +-, ��+ ��-� %+ � CD3+CD4+TNF-�+IL-
10�-+,, F�� ���������� 
���#*��#- � �#( ��-#( 
5��
�( a-d (��F,.).

�������� +�,$+���$ H-,�-G��#��� �& ���-
���4�$�+,��#���� ��+������ 
���#&�
�,$��5� 

IL-4 — CD3+CD4+IL-4+- � CD3+CD4+IL-
4+IFN-�- ���������� 
����#*���,� �����$ ��-
G�������2 5��
# � 
���+ ���( 5��
 (a-e), (��F,.).

I+�
����% ��4�5� 
���#&�
�,$��5� 
IL-10 — CD3+CD4+IL-10+-+, � …IL-10+
TNF-�- — � 5��
�( a, c � d, � �������C — 
� � 5��
� e 
����#*���,� �����$ � ����5���#( 
�-
��+ (��F,.).

��
,#��, *� & 20-5� �#
�% ������� ����� 
CD3+CD4+IL-4+IFN-�- 
����#*���,# �� ��,$-
+# �����$ ��G�������2 5��
#, �,� C 
�+�&�#+# 

��4#( �#
��� ��5������� (�=0,039), � �,% �+�-

����2 ��4�5� 
���#&�
�,$��5� …IL-10+TNF-�- 
�
������5�,��% ��������% �� �#*�5� ����% 
(�=0,076). 1�4�2 ����������2 ��&�#�� 
�� '�� 

\�+'�3!
J�	���� �����
�� 	���� P-��"%�u���� (CD3+- �
 P-#��&�	�� / �������	�� (CD3+ CD4+) 

+ ��
&	�
�~� "
	��	�� 
����
u�� �
 ����	�'�����������# u�������� � ���
�����# ����� (n) 
�
 &
u�~���� �
 	�+��# ��	"��
# �
�����
�� (a-e)

���
+��� R	�&
 &
u�~����
n (436) a (140) b (163) c (133) d (63) e (15)

CD3+ 72,5
[67,4; 77,3]

75,4*
[71,2; 79,2]

75,9*
[71,5; 79,3]

75,4*
[71,1; 79,9]

75,1*
[71,3; 80,0]

74,8
[71,6; 78,8]

..HLA-DR+ 10,5
[7,6; 14,4]

10,2
[7,9; 14,5]

10,9
[7,8; 14,2]

11,3
[8,6; 15,7]

11,3
[8,1; 13,9]

7,9
[6,5; 12,3]

...CD56+ 1,5
[1,5; 6,2]

4,5*
[1,8; 9,7]

4,6*
[1,8; 7,9]

4,8*
[1,5; 9,1]

4,3*
[1,5; 8,4]

1,5*
[1,5; 1,5]

…CD158a+ 3,4
[1,2; 5,0]

3,1
[1,3; 4,9]

3,2
[1,5; 5,1]

3,1
[1,3; 5,4]

2,8
[1,2; 3,1]

3,9
[1,8; 4,6]

…CD5 - 7,1
[3,8; 12,2]

7,7
[4,1; 12,2]

8,7*
[4,8; 14,7]

7,6
[4,3; 14,2]

6,7
[4,0; 10,4]

7,9
[6,4; 11,3]

..CD4-CD8- 2,1
[0,5; 4,7]

1,7
[0; 3,6]

2,5
[0,6; 4,5]

1,9
[0,1; 4,3]

2,9
[0,1; 4,8]

3,4
[2,3; 5,3]

CD3+CD4+ 44,4
[38,4; 49,5]

46,7*
[40,6; 50,7]

46,5*
[41,8; 50,8]

46,6*
[41,5; 51,4]

45,1
[41,0; 49,4]

44,9
[41,4; 48,4]

..HLA-DR+ 5,7
[0; 8,5]

6,8*
[5,4; 8,8]

6,7*
[5,4; 8,9]

6,8*
[5,0; 9,2]

6,3*
[4,8; 9,1]

3,5
[2,0; 5,2]

…CD69+ 3,0
[1,7; 5,8]

2,9
[1,9; 5,7]

2,8
[1,8; 4,8]

3,4
[2,1; 5,4]

3,7
[1,8; 7,1]

3,4
[2,3; 5,3]

…CD25+ 8,1
[3,4; 26,5]

18,5*
[5,6; 27,5]

21,3*
[9,9; 26,5]

17,8*
[4,5; 26,5]

20,1*
[4,3; 32,1]

6,8
[5,4; 7,0]

…CD56+ 1,8
[0,9; 3,7]

1,9
[0,9; 3,6]

1,8
[0,9; 3,4]

2,1
[0,9; 4,3]

2,2*
[1,4; 4,9]

2,2
[1,4; 2,7]

…CD158a+ 1,6
[0,7; 3,8]

1,6
[0,7; 3,1]

1,9
[0,7; 3,6]

1,7
[0,6; 3,3]

1,0^
[0,5; 3,1]

2,3
[0,9; 3,3]

…CD25hi CD127lo 4,9
[2,3; 7,3]

4,3
[2,6; 6,5]

3,1*
[2,0; 5,7]

3,9
[2,4; 6,9]

5,2
[2,8; 6,9]

2,9
[2,0; 5,3]

…IFN-Y+ 23,4
[8,5; 39,6]

27,6*
[21,2; 39,6]

30,3*
[22,1; 38,0]

31,0*
[22,5; 40,7]

27,2*
[18,5; 38,3]

30,2
[18,8; 34,1]

…IL-4+ 5,6
[2,5; 9,3]

7,5*
[5,2; 10,1]

6,9*
[5,1; 11,1]

7,6*
[5,6; 11,3]

7,3*
[5,1; 10,0]

9,2*
[7,4; 11,4]

…IFN-Y+IL-4+ 1,8
[0,6; 3,8]

2,8*
[1,6; 4,5]

2,6*
[1,6; 4,1]

3,2*
[1,9; 4,7]

3,0*
[1,5; 4,8]

3,4
[2,0; 5,6]

…IFN-Y+IL-4- 20,7
[7,9; 28,9]

25,3*
[18,3; 34,9]

27,5*
[197; 34,6]

26,8*
[18,9; 36,1]

23,4*
[16,3; 33,2]

25,8
[15,4; 29,7]

…IL-4+IFN-Y- 3,5
[1,3; 5,9]

4,2*
[2,9; 6,1]

4,1*
[2,9; 6,4]

4,5*
[2,8; 6,4]

4,0
[2,2; 5,8]

5,7*#
[5,3; 6,3]

…TNF-A+ 50,1
[21,0; 65,2]

58,7*
[45,6; 70,2]

62,3*
[50,8; 70,8]

59,8*
[41,1; 69,5]

55,0*
[42,7; 67,3]

56,4
[39,8; 63,8]

…IL-10+ 4,7
[0,0; 9,3]

6,2*
[3,0; 10,6]

5,1
[0,4; 10,3]

6,3*
[2,4; 10,5]

5,8
[1,2; 9,6]

8,5*
[5,3; 14,8]

…TNF-A+IL-10+ 3,0
[0,0; 5,7]

3,9*
[1,6; 8,2]

3,8^
[0,3; 6,7]

3,9*
[1,5; 7,4]

3,4
[0,9; 6,4]

3,9
[1,9; 8,8]

…TNF-A+IL-10- 44,7
[18,2; 56,9]

53,6*
[39,9; 64,6]

54,4*
[44,2; 65,7]

53,4*
[38,7; 61,7]

51,1*
[37,5; 58,6]

45,4
[37,9; 55,3]

…IL-10+ TNF-A- 0,5
[0,0; 3,0]

1,2*
[0,2; 3,1]

0,5
[0,0; 3,3]

1,0*
[0,2; 3,2]

1,0
[0,1; 2,3]

3,2*&

[2,1; 4,1]
��������: * — ��&�#�% ���������� & 5��
�� n; ^ — ��������% �� ����������2 ��&�#�� & 5��
�� n; # — ��&�#�% ���������� & 5��
�� a; & — 
��������% �� ����������2 ��&�#�� & 5��
�� a.
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�����%��% �������( 
�+�&�#+�� 5��
 -�
 ��-
F�� �� �#%�,���.

;��,�& �#��-�+# &-�� �������( 
�+�&�#+�� 

�+�&�� �#�(����� &�������% 
���%5�- 
��-
4#( 18 �#
��� ��5������� ������4�$�+,��#���2 
�+�
����2 CD3+CD4+-,�-G��#��-# 
��&�
�,$-
�#( �#��+���� — IFN-� � TNF-� (�#�. 2). �����-
�� 
�+�&�#+# 
���#&�
�,$�#( &-�����,#�% �� 
��+ �������, (�'� � ���( 5��
�( ���-�'�,��% ��-
�������� 
���#*���% ��� ���-# CD3+CD4+IL-
4+-, (�#�. 2).

1��#�����,$�#C ���,�& 
�+�&��, *� �������+ 

���+ �& �#��+#- �����- H-( & 
��&�
�,$�#-# 
-��������-# (�#*� &� 2 +����#,� ��G������#( 
&��'��$) F�� �#��+#- �� 
�'��+� ��5������� 
� 5��
�( a � b; ����,� 2(�% +�,$+���$ &-��4���,�-
�% � �� �����&�%,��% ��� ������+� ����� ����5��-
�#( — � 5��
�( c-e �,% TNF-�+ � ��,$+# � 5��
� e 
�,% IFN-�+-+, (�#�. 3).

D ���(�����%- ��&���
�%-����#( ���#( 
,��������# *��� -�
,#��5� %+ 
�&#�#���5�, 
��+ � ��5��#���5� �
,#�� �� ��5������$ IL-4 �� 
IL-10 [2,7,11], ��-# 
�������� ���#�����,$�#C 
���,�& ������+� 
���+ �� ��,$+# & �#&$+#-, �,� � 
& �#��+#- �����- H-( & �+�
������ �#( 
���#&�-

�,$�#( -��������� (�#
'#-# &� 1, �� �#*#-# 
&� 2 +����#,� ��G������#( &��'��$).

:� �#%�,��� ����������2 ��&�#�� ��������2 
+�,$+���� 
�������+ �& �#��+#-# 
�+�&�#+�-
-# CD3+CD4+IL-4+- � CD3+CD4+IL-10+-+, 
%+ 
�����%�� & ��G�������� 5��
�� n, ��+ � � 
�#��-��� ��5������� (�>0,05), ��,$+# ��������% 
�� �#*�5� 2( '#�,� � 5��
�( b � c �,% IL-4+-, 
(���
������, �=0,062 � 0,097), (�#�. 4). �����-
'�� �& 
�'��+� ��5������� ���������� &-��4����-
�% �������+ 
���+ �& �#&$+�� �+�
������ IL-4 
� IL-10 +,��#��-# CD3+CD4+ (5��
# a-c); 

� 
����� 13–18 �#
��� +�,$+���$ ��+#( ��5���#( 
&F�,$4���,��% � �� �����&�%,��% ��� ��G�����-
��2 5��
# n, ����,� &���� &�#
���,��% � '���-
+� 
���+, � %+#( �����$ CD3+CD4+IL-10+-+, 
F�� �#
'#- &� 3%, &���� ���������� �#
'�, ��
 
� ����5���#( (�#�. 4).

��������� ���,��
���% 
�������#,# &��-
�����% � +���� ��5���#( 
���+ �& F�&
,������� 
� ���-��&� ��������2 +�,$+���� H-,�-G��#���, 
� ��-� '#�,� & �+�
������ -��+���� NK (CD56+), 
� ��+�
 ��F
�
�,%��2 CD3+CD4+-+, & 2( �#��-
+�� �+�#������ &� ���#-# &�������% �+�
����2 
���
�����#( -��+���� — CD25 � HLA-DR. H�-
F�� � 
��4� ��� ��#-����# &������ 
�������, 
H-+�,���� �� H-(, �
�%-����#C �� ���#5��# 
,�-
��, � ��
,#�#- � G��+�����,$�� �+�#�����$ 
H-(1, H-(2 � H-��5 
���%5�- ��&�#( ���-���� ��-
5�������.

;��,�& ������4�$�+,��#��#( �#��+����, *� 
��+������$�% H-(, 
�+�&�� 
���#*���% 
���%-
5�- 
��4#( 18 �#
��� ��5������� �������( ���-

W��. 2. 9	�	��� �������� ����� CD3+CD4+-
��
�� � 
	
���	��=� ���
������
��
����� ��
�
���� � �	��!�
��� 
8���
 (n) 
� ����=�
�
 �� ������ 
	������ ��!�
���
� (a–e)

W��. 3. �������� 
���
��
� 8���
 (%) �� ����
�� 	
-
���	��=� ������������ ��
�
���� IFN-� 
� TNF-� 
CD3+CD4+-
��
����� � �	��!�
��� (n) 
� � ����=�
�
 �� 
������ 
	������ ��!�
���
� (a–e), (� — ������:�� � n)

W��. 4. �������� 
���
��
� 8���
 (%) � !����� �� ����
�� 
(1, 3) 
� ����
�� (2, 4) 	
���	��=� ���
���������� ��-

�
���� CD3+CD4+-
��
����� � �	��!�
��� (n) 
� ����=�
�
 
�� ������ 
	������ ��!�
���
� (a-e), (� — ������:�� � n)
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����#( ������ %+ +,��#� �& 
��&�
�,$�#-# IFN-� 
� TNF-�, ��+ � 
���#&�
�,$��5� IL-4, %+#C &�,#-
4���% �#��+#- � ����,� � �������C 5��
� �
����-
��
���% (�� 28-5� �#
�%). ������� 
�+�&�#+# 
��4�5� 
���#&�
�,$��5� IL-10 &-��#,#�% ��,$-
+# � 5��
�( a, c, d, ��F�� � 
������( 4–7 �#
���, 
10–12 �#
��� �� 19–28 �#
��� ���������� F�-
,# 
���#*��� ����� %+ CD3+CD4+IL-10+-, ��+ 
� CD3+CD4+IL-10+TNF-�-+,��#�.

�,�� &�&��'#�#, *�, &� ���#-# ��4#( ���,��-
�#+��, 
��5������� � ��&�#( ��&�( -�
� &�#
�-
���# 
����+��� �� ��,$+# IFN-�  � TNF-�, �,� 
C IL-10 � ��+#- '#��- �#+,#+��# �������� 
��-/

���#&�
�,$��5� F�,���� [13]; -�
,#��, �#- 

�%�����$�% ����������$ '��+�2 �#��-�+# �$�5� 

���#&�
�,$��5� �#��+���.

D 20-5� �#
�% ��5������� ������� ����� 
CD3+CD4+IL-4+IFN-�-+, ���������� 
����#-
*���,# �� ��,$+# �����$ ��G�������2 5��
#, 
�,� C 
�+�&�#+# 
��4#( 4–7 �#
��� ��5�������, 
� �,% �+�
����2 ��4�5� 
���#&�
�,$��5� &� ���#-
-# CD3+CD4+IL-10+TNF-�-+, �
������5�,��% 
��������% �� �#*�5� ����% (�=0,076). ���
��-� 
�� 
�&#�#��#- �����- �,% 
��5��&�����% 
�&#-
�#���5� 
���F�5�, �
#���'#�$ �� �%� 
�F,�+���C. 
H�+, &� ���#-# ��%+#( ���,���#+��, � �#��-��� 
��5�������, ��+,������2 &�5��&�� 
����#����% 
� 
��4�-� ��#-�����, &-�����$�% (���+��� �#-
��+�����5� 
��G�,� � �#5,%�� �+�#����2 H-(1 
� 
��4�-� ��#-����� & 
���,$4#- 
�#5��'��-
�%- 2(�$�2 G��+��2 � ���5�-� ��#-����� �� �,� 

���#*���% 
����+��2 
���#&�
�,$�#( �#-
��+���� H-(2 [1,3]. .� ��5� 
, 
��#,���% 
��-
��+��2 
��&�
�,$�#( �#��+���� H-(1 �� &�#
��-
�% 
���#&�
�,$��5� IL-10 � ���+�,�
,���#( 
����( 
���+ �& 
����'���#-# 
�,�5�-# 
���-
4�� F�,��� � -�
- �� ������4�$�+,��#���C �#-
��+�����C -���
� C, �'��#���, 
�&��'���$�% �� 
F�5��$�( 
������(, *� ���F�����$�% � ���C �#-
���-� «-��#—
,������—
,��» [3].

��������#C ��-# ���#�����,$�#C ���,�& �#-
%�#�, *� +�,$+���$ ��5���#( �& �#��+#-# ����%-# 
� +���� H-( �& ������4�$�+,��#���� �+�
������ 
IFN-� �� TNF-� F�,� ��CF�,$4�� 
���%5�- 

��4#( 12 �#
���, & 13-5� �#
�% ��C 
�+�&�#+ 
�,% TNF-�, � & 20-5� — �,% IFN-� �� �����&�%��% 
��� ����5���#(.

���
������ �� �#��+�2 '���+# ��5���#( 
�& 
���#*���� ��+������ 
��&�
�,$�#(, +�,$-
+���$ 
�������+ �& �#&$+�� ��+������ 
���#-
&�
�,$�#( �#��+���� IL-4 � IL-10 ���������� 
&-��4���,��% 
���%5�- �#( ��-#( 12 �#
���, 
*� ��,� &-�5� ���#-����# &�����,$�#C F�-

,���, �& ��&+#- 
���#*���%- 2(�$�2 +�,$+���� � 

����� 13–18 �#
��� (�� ���-#) �� �,� &��'��2 
'���+# ��5���#( �& �#��+�� �+�
������ IFN-�, 
*� � ��F�&
�'�#- �,% ��+#( 
���+, �& 
���,$-
4#- 
��������%- �� �#&$+�5� 2( ������+� �,% 
IL-10+-+,��#� �& 19-5� �#
�%. 7�
,#��, 
����� 
13–18 �#
��� ��5������� & ��CF�,$4�� +�,$-
+���� 
���+ �& ��C�#
'#-# 
�+�&�#+�-# — 
<3% +,��#� & �+�
������ 
���#&�
�,$�#( �#-
��+���� H-(2 (IL-4) � H-��5 (IL-10) ((�'� ������� 

�+�&�#+# � ��C 5��
� �� 
�#�������$ ���F,#-
��2 ���5#) � ��F�&
�'�#- �,% 
�������+ � 
����-
F�� ���F,#��5� �
������
���%.

D ��4�5� F�+�, -�
�� �
������#�% �� ���-
���4�� ��5�,%��� �#( -�(���&-�� ���
������ 
T-(2-+����
��2 ��5�������, %+� 
�������
��� 
%+ � '#�,���#( ,�F�������#( ���,��
���%(, 
��+ � � �+�4���$+�C 
��+�#��. ��+�&���, *� 
+�,$����,$�� ���#�� +,��#� ���G�F,���� 
�#5-
��'���,� ��+����� in vitro IL-2, IFN-� �� TNF-� 
,�-G��#��-#, �#��,��#-# & 
��#G��#'��2 
+����, ���� %+ 
����+��% IL-4 �� IL-10 �� �����&-
�%,��% ��� +�����,$�#( &��'��$, *� �+�&�� �� 
&�������$ ��&'#��#( G�+����� +,��#� ���G�-
F,���� &-������# T-(1/T-(2 F�,��� �F�+ 
���-
��
���% T-(2--�(���&-��, %+� 
����#-���$ ���� 
��,���������� �� '�
#( ���#5���� [9,14].

6��#-��� ��&�,$���# ����'��$ 
�� �+���,$-
����$ � ��
,#����$ ���#-��#( ���#( �,% �%�-
,���% 
�� +�-
,�+� &-�� G��+�����,$��2 �+-
�#������ H-( �� �#&��'���% 
��5����#'�#( 
-��+���� 
���F�5� ��5������� �� 
���#+����� 
22 ��+,�����$ � 
���+ �& F�&
,������� � ���-��&�.

��
�����
:� �,� &�#
���% ��������5� ����% ,�-G�-

�#��� 
���%5�- 
��4#( ���( ��#-������ ��5��-
����� ���F�,��% ���������� 
���#*���% ����% 
H-+, (CD3+) � �+�
����2 -��+���� NK (CD56+) 
� +���� 
���+ �& F�&
,������� � ���-��&�.

���4� 12 �#
��� ��5������� (���+���#&���-
,#�% �#��+#- ������+�- CD3+CD4+-+, �& 
��-
�#*���%- 2( �+�#����2 &� ���#-# &�������% 
�+�
����2 ����
���� �� IL-2 (CD25+) � ���#5�-
��� 5������-������� 11 +,��� — HLA-DR.

�
������5�,��% ���������� �#�(����� 
���#-
*���% �������( ������ H-( �& ������4�$�+,�-
�#���� ��+������ 
��&�
�,$�#( �#��+���� — 
CD3+CD4+IFN-�+- �� CD3+CD4+TNF-�+-, 

���%5�- 
��4#( 18 �#
��� ��5������� & ����-
'���#- &�������%- ,�-G��#��� �& 
���#&�
�,$-
�#- �#��+���- — CD3+CD4+IL-4+-+, 
���%-
5�- ���( 27 �#
��� �
������
���%.
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1��#�����,$�#C ���,�& 
�+�&��, *� +�,$-
+���$ ��5���#( �& �#��+#-# ����%-# � +���� 
CD3+CD4+IFN-�+- �� CD3+CD4+TNF-�+-, F�,� 
��CF�,$4�� 
���%5�- 
��4#( 12 �#
���, �& 13-5� 
�#
�% �������+ 
���+ �& �#��+�� �+�
������ TNF-�, 
� & 20-5� — IFN-� �� �����&�%��% ��� ����5���#(.

D 
�'��+� ��5������� ���������� &-��4����-
�% �������+ 
���+ �& �#&$+�� �+�
������ IL-4 � 
IL-10 +,��#��-# CD3+CD4+ (5��
# a-c); � 


����� 13–18 �#
��� �������� +�,$+���$ ��+#( 
��5���#( ������� 
���#*���,��% � �� �����&-
�%,��% ��� ��G�������2 5��
#, ����,� &��-
�� &�#
���,��% C '���+� 
���+, � %+#( �����$ 
CD3+CD4+IL-10+-+, F�� -��4#- &� 3%, &���� 
���������� �#
'�, ��
 � ����5���#(, � �� -�
�� 
���
��# 
��5��&�
�&#�#���� �&��+��.


"���� ,�!"'!_�) ��� "���������) ����'��-
�� ��������".
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/��!���	
� ! �!���	�� 	��	�����	�� �����
�� ���
������� �
��		� $���!��		� �����������	�� �
�$!	���� ��
 	��	�����	��! ����
��. 
=���	����	�, �� 	���	���� �����������	�� �
�$!	���� ��
 	��	�����	��! ����
�� ��
����
�� �� ���������"� �������		� �����	
�� 
���
���
# �����, � �����
��		� ������	��"� �������"� �
�
�! � 	����
���	� ��'�
�
� ����
������ �
'
��		� #���
# 	� 	��	�-
����	
� ����
�.
t��
 — �
��
�
 ���	���-�������	��	� ������
 �����������	�� �
�$!	���� �� ������	��
�	�"� �����	! ���
�! 	��	�����	�"� ����
�! 
��� �������	�� ���
$������ �� �����	���	�� �������� ����������!���	
# ���!��	�.
t
��	�
�� �
 "�����. * !��#!��		�� ���	
# �����	�� ��	�$������� 	��	�����	�"� ����
�! ��
 ��		���! �� ���	���! ��"� �����	��# 
�������	� �����	���	
� �	���� ���	���-�������	��	
# �������� "�	���������	�"� �	$�����	�-������	�"� ������! � 26 	���	����'�-
	
# 	� ����� ����"�������'	
# �������� (����������
�	
� �	����) �� ! �������		�# �	��	�
�	�� ������� 	���	����'�	
# � �
#��'!��		� 
	���	����'�	
# (��������
�	� ��������'�		�). *� ���!�������
 �	����! ���
�	
# ���� 	���	����'�	
# ���"	�� «X�		�� 	��	�����-
	
� ����
�» ����	����	� 14 (53,8%) 	���	����'�	
�, ��� !�����
 �� I ���	��	�� "�!�
 ������'�		�, � ���"	�� «<��	�� 	��	�����	
� 
����
�» — 12 (46,2%) 	���	����'�	
�, ��� !�����
 �� II ���	��	�� "�!�
.
G�+����
��. <���� 	����'�		� ��"���	
� ���	 #���
# I "�!�
 ���	
����� �� �����	��� ��'����� (� 1 (7,1%) �
�
	
) � ��'�
� 
(! 13 (92,9%) 	���	����'�	
#), � ! II "�!�� — ��������	� ! 2 (16,7%) ����� (�>0,05) � � 10 (83,3%) 	���	����'�	
# (�>0,05). <������	� 
���	�� ����������!���	�� ��������� � 	���	����'�	
# "�!� �����	�		� �� ��	��������	�
 �����
 nSOFA ! �����	�# �	���		�# ��-
������	� 	� ������	�����, ����� �����
�� ��� ��	��	��
 �� "�
��
# ���!��	� �� ���	��"� 	��	�����	�"� ����
�!.
��
�����. Z���
�-�	�!����	� �����������	� �
�$!	���� ������������ ����
��		�� �����! ����������
$��	
# �������� (�����
	-
$��$���	���, $������ \=, �����	�	 I). *�����		� �����! �����	�	! I ! ����� ��	�� 	���! ��
 ���	���! 	��	�����	��! ����
�� ������� 
�
����
 �!��
����
 (83,3%) ! $���!��		� �����������	�� �
�$!	����.
?�����'�		� �
��	�	� ��������	� �� ��
	�
��� @�����	����� ����������. <������� ������'�		� !#����	� B�����	
� ��
�	
� ������-
��� ���	���	�� � ������ !���	��
. E� �������		� ������'�	� ���
��	� �	$������	! �"��! ������� �����.
/����
 ������
�� ��� ����!�	���� ��	$����! �	�������.
���!��� 
���
: 	���	����'�	�, 	��	�����	
� ����
�, �����������	� �
�$!	����.

Myocardial dysfunction as a component of multiple organ discrepancy 
with neonatal sepsis
N.	. Kretsu, 
.]. Koloskova, 
.
. Shakhova
Bukovinian State Medical University, Chernivtsi, Ukraine

The formation of myocardial dysfunction in neonatal sepsis remains a topical issue in current neonatal practice. Myocardial dysfunction with 
neonatal sepsis is found to promote a double increase of neonatal loss rate, and maintenance of an adequate cardiac output is very important 
predictor for survival of patients with neonatal sepsis.
Purpose — to study clinico-paraclinical markers of myocardial dysfunction in case of an alternative term of neonatal sepsis debut for timely 
verification and rational correction of cardiovascular disorders.
Materials and methods. Considering various terms of neonatal sepsis manifestation with its early and late variants, a comparative analysis 
of clinical-paraclinical markers of generalized infectious-inflammatory process was made in 26 neonates at the stage of obstetrical aid (retro-
spective analysis) and in the intensive care departments for neonates and their resuscitation (prospective follow-up). According to the results of 
the analysis of medical records of newborns, the diagnosis of early neonatal sepsis was established in 14 (53.8%) newborns who were included 
in the clinical group I of the study, and the diagnosis of late neonatal sepsis was established in 12 (46.2%) newborns who were included in the 
clinical group II.
Results. After birth general condition of patients from the group I was assessed as of moderate severity — in 1 (7.1%) and severe — in 13 
(92.9%) neonates; in the group II the 2 neonates (16.7%) were in the condition of moderate severity (�>0.05) and 10 (83.3%) neonates were 
in severe condition (�>0.05). Assessment of cardiovascular constituent in the neonatal groups of comparison according to the constellation 
scale nSOFA in the means values did not differ reliably, though it was indicative of a tendency to deeper disorders in case of late neonatal sepsis.
Conclusions. Sepsis-induced myocardial dysfunction is manifested by increase in the content of cardio-specific markers (creatine phos-
phokinase, \= fraction, troponin I). An increased content of troponin I in the blood higher than that of the norm in case of late neonatal sepsis 
possesses a high inclination (83.3%) to the formation of myocardial dysfunction.
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.
Keywords: neonates, neonatal sepsis, myocardial dysfunction.
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��#( �� ���
� 
�,�5�-
��
�-�
�#( &�+,����, %+� � 
���,$4�-� F�,# 

��������� �,% ,�+�����% � 6�:� «M�������$-
+� �F,���� �#�%'� +,���'�� ,�+���%» -. M������� 
(
���
�+�#��� �
������
���%) �& 
��%��-# 5�-
����,�&�����5� ��G�+��C��-&�
�,$��5� 
������. 
��#����%-# &�,�'���% F�,#:  ��+ 0–28 ���� 
�-
&�����F��5� 
#��%; ��%�����$ G�+����� �(#,$-
����� �� ��G�+��C��-&�
�,$��5� 
������ & F�+� 
-����� ��/�F� ���������
���5�, & ���(�����%- 
�
��#G�'�#( G�+����� �(#,$�����; ��%�����$ 
����5� '# ��+�,$+�( ,�+���� ��G�+��2; ��&�#��+ 
+,���'�#( 
��%��� ��5����2 �#�G��+��2, �����-
C����#( & ��G�+��C��-&�
�,$�#- 
������-. 
��#����%-# �#,�'���% F�,#: ��4� 
���,�5�'�� 
����# 
������ ���������
������, %+� ��
�����-

���$�% 
�,���5����� �#�G��+����, � ��+�
 
����
��� ���# ����% �� -��+�����
���% ��4�5� 
(����G�+��C��5�) 
�(��
���%.

H�+, & ���,�&� -��#'�#( +��� ���������
�-
�#( �#%�,���, *� ���5��& «�����C �������,$-
�#C ��
�#�» �������,��� 14 (53,8%) ������-
���
��#-, %+� ���C4,# �� I +,���'��2 5��
# 
���,��
���%, � ���5��& «��&��C �������,$�#C ��
-
�#�» — 12 (46,2%) ���������
��#- (�>0,05), 
%+� ���C4,# �� II +,���'��2 5��
#. D�5�,$�� (�-
��+���#��#+� 5��
 �������� � ��F,#�� 1.

��� '�� 
�����%��% 5��
 ���������
��#( �& 
�����- � 
�&��- :� �� �������,��� ����#��#'-
�� ����5���#( ��&F�
�����C ��+�
 � &� 5������C-
�#- ���-���-, �����
�-���#'�#-# 
�+�&�#+�-
-# 
�# �����
����, � ��+�
 &� -�����- 
�,�5�-
��&��4���%, *�, �-������, -�
�� 
��’%&��# & 
-�,#- ��&-���- 5��
 ���,��
���%.

.,% �#&��'���% ��5����2 �#�G��+��2 �� 
��-
5��&�����% ,���,$����� �#+��#����� �������,$-
�� 4+�,� 
��,������2 ����+# ��5����2 ����-
��������� (Sequential Organ Failure Assessment, 
nSOFA) [10,14]. /��- ���������
��#-, �+��- 
+,���'��5� �F���
���%, ����&� 
��,% 5��
���,�-
&���2 �� F�&� F��(�-�'��2 ,�F�������2 6�:� 

\�+'�3! 1
©
�
���
 #
	
���	�
���
 �����
	������# ����� ��
������
��# �	�& (M±m)
���
+��� I �	�&
 (n=14) II �	�&
 (n=12) 	

&����	 "�������, �
'. 33,0±1,11 33,6±0,91 �>0,05
`����
�

?�������

7 (50%)
7 (50%)

6 (50%)
6 (50%) �>0,05

\��� ���� ��
j	����'�		�, " 2044,3±235,4 1995,8±182,4 �>0,05
?��'
	� ���� ��
j	����'�		�, �� 43,2±1,92 43,0±1,23 �>0,05
{������ ����
	 7 (50%) 6 (50%) �>0,05
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\�+'�3!  2
�����!�� "
	��	� ����
�
������ 
�&
�
� 

� �*
�����
��# ����� (%) 

«M�������$+� �F,���� �#�%'� +,���'�� ,�+��-
�%» & �#+��#�����%- F��(�-�'��5� ���,�&����� 
«HTI BioChem FC-200» (�K;) �� ���+�#��� 
G��-# «Cormay» (��,$*�) 
�������� F��(�-�'-
�� �#&��'���% -��+���� �4�-�'��5� ���
���% 
-��+���� � �#������� +����: �+�#�����$ +���-
�#�G��G�+���&#, G��+��2 7� (7�-�A�, ���-
-� — 24 6./,) � &� ��
�-�5�� �-���(�-�,�-�-
���������5� ���,�&� � ���'�,$��-���+���C ,�-
F�������2 >�+��#��$+�5� ���
����5� -��#'��-
5� �������#���� (>.7/) �#&��'��� �-��� � �#-
������� +���� ���
����� I (���,�&���� Maglumi 
IAA (CLIA), �#��F�#���� «Shenzhen New 
I.B.E.Co», �:�; ���-� — �� 0,10 �5/-,).

;��,�& 
�������� � 
���,�,$�#( 5��-

�( �& �#+��#�����%- 
�����2 �#
��+���2 
�#F��+# &� ��G��-�����2 &5��# F��$+�� 
�-
�������. ����#��#'�� �F��F+� ��&�,$����� 
���,��
���% &��C����� &� ��
�-�5�� -������ 
�������C��2 ����#��#+# & �F'#�,���%- �����-
�$�2 ��#G-��#'��2 ��,#'#�# (7) � ��������-
��2 
�(#F+# ������$�2 (m). .,% ����+# +�-
��,%��C�#( �&��-�&�’%&+�� -�
 +,���+�-
�-
��+,���'�#-# 
�+�&�#+�-# &���������� 
-���� �
��-��� & �F'#�,���%- �#,# &�’%&+� (r) 
�� C�5� ����5������� (�). ��+�&�#+# +,���+�-�-

���-��,�5�'��5� �#&#+� ������� &� �F'#�-
,���%- �����4���% 4����� 
���2 (�K) 
� ��������5� �#&#+� (��) & ���(�����%- 2( 95% 
�����'#( �������,�� (95% .1), � ��+�
 
�+�&�#+�� 
�
��#G�'�����, '��,#����� �� ���#F��#���5� �#-
&#+� (;�). ����#��#'�� �F��F+� ��&�,$����� ��-
�,��
��$ &��C����� &� ��
�-�5�� 
�+��� ����#-
��#'��5� ���,�&� «Statistica 8.0» (StatSoft, �K;) 

�# ����-�-� '#�,� �
������
��$ (n). ��#�#'-
�#C �����$ &��'�*���� «P» 
�# 
�������� ����#-
��#'�#( 5�
���& � �$�-� ���,��
���� 
�#C�%�� 

�# �<0,05.

.��,��
���% 
�������� & ���(�����%- ��-
����#( 
�#��#
�� B�,$����$+�2 ��+,�����2 & F��-
-��#'�#( ���,��
��$ �� 
�,�
��$ GCH ICH 
� ��+�&� 76D /+��2�# ��� 23.09.2009 � 690 

&� &-���-#, ������#-# &5���� & ��+�&�- 7���-
�������� �(����# &�����’% (76D) /+��2�# ��� 
12.07.2012 � 523, & ����#-���%- ��#'�#( 
�#�-
�#
�� �� ��+�-������C, �������#( � >�,-����$-
+�C ��
�����, �& &�,�'���%- ,���C %+ ��F’�+���. 
�����+�, �F���
���% ����C, �F�%5 �F���
���%, 
+���� ��G��-�����2 &5��# &������
��� ��#'��� 
+�-����� >.7/ (
����+�, � 7 ��� 19.04.2018).

G�+����
�� ��
�������� �
 �# �*����	����
6���+� +,���'�#( ���#( (��F,. 2) ��,� 
��-

����# ���
��#, *� ��C'����4� � ���������-

��#( �#&��'�,#�% �� ��5���� 
���4���%, 
%+� -�5,# &�-��,����#�% %+ ��G�+��C�#-# &�-
(��������%-#, ��+ � ��4#-# ����G�+��C�#-# 

���,�5�'�#-# �����-# ����$�5� �������,$��-
5� 
������. ����� �������,���, *� � ���������-

��#( I +,���'��2 5��
# ���������� '����4� �
�-
�����5�,#�% +,���'�� 
��%�#, %+� ��������,#�% & 
����$�� �������,$��� ��G�+���� �� ����F��-

���,# �#�G��+��� �#(�,$��2 �#���-# (�K — 
1,8, �� — 1,4, ;� — 0,5).

:� �#�. 1 �������� ����,�5�'�� +���#�� 
� 5��
�( 
�����%��%. �������+ 
�#'#��#( -�-
+����5���&-�� �#��(�������% ��� +�,$+���� ���F 
� 5��
�(, � %+#( F�,# 
�&#�#��� F�+�����,�5�'�� 
���,��
���%.

6��#- �& ��
,#�#( 
��5����#'�#( +�#����2� 
� ���� �#�#�# ����&� 
��,% �����
���% � ���F-
,#����� 
���F�5� ����$�2 �������,$��2 ���
��-
��2, %+� 
�����#,��$ & ���(�����%- ����+# &� 
4+�,�� ;
5��. H�+, 
��,% �����
���% &�5�,$-
�#C ���� (���#( I 5��
# ���������% %+ �����-
�$�2 �%
+���� � �%
+#C — ���
������ � 1 (7,1%) 
� 13 (92,9%) ���������
��#(; � II 5��
� – ���-

������ � 2 (16,7%) ���������
��#( (�>0,05) 
� � 10 (83,3%) ����C (�>0,05). 6���+� &� 4+�,�� 
;
5�� ������#,� 5,9±0,27 F�,� �� 1-C (�#,#�� 
�� 6,4±0,46 F�,� �� 5-C (�#,#�� � I 5��
� �� ���-

������ 5,3±0,39 (�>0,05) � 5,9±0,53 (�>0,05) 
F�,� � II 5��
�. D ���(�����%- �%
+���� �����, 
8 (57,1%) ���������
��#- 1 5��
# � 
�,�5���C 
&�,� ����&� 
��,% �����
���% 
�����#,#�% 
�����-���C�� &�(��#, � � ������$�-� �� 
12,1±2,39 (�#,#�� ���# F�,# 
��������� 
�� ��-
5,%� �� �����,���% ������#���2 ����
�2 (�1H:); 
� II 5��
� 
����F���,# 
���#��#( �����-�-
��C�#( &�(���� 9 (75%), (�>0,05) ��-��,%� �& 
�����
�#- 
���������%- �� �1H: �� 
19,3±9,31 (�#,#�� (�>0,05).

��5��4���% ����� ���������
��#( ������-
��,��% & ��&�#�+�- 
�,���5����2 �#�G��+��2, 
�#��&����$ %+�2 �������,��% &� F�,$��� 4+�-
,�� nSOFA.

�
���	 	�+��� I �	�&
 
(n=14)

II �	�&
 
(n=12) 	

����'�	� �	����	�� 64,3 25,0 �<0,05
@	��	
� ��	�	"�� 35,7 16,7 �>0,05
E�����
�	
� 
�	��������� 21,4 25,0 �>0,05
*	
'�		� ������	�-
	���� ��j"��!��		� 71,4 50,0 �>0,05
E��	�����	� 
'����	
�� 50,0 33,3 �>0,05
>���������� - 8,3 �>0,05
@�����"��	
� �
	���� 21,4 16,7 �>0,05
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16,6
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16,6

7

8,3

7

0

0

8,3

%

S.aureus E.coli Kl.aerogenes Ac.baumannii S.epidermidis

D� �������#-# ���#-# (�#�. 2), (���� 
11 +,���'��2 5��
# �����&�%,#�% ��� ��-��,%� 
�& �����- :� �#-, *� � 11 5��
� 
�����
�,# 5�-
-���,�5�'�� 
���4���% � �#5,%�� ��������-
�% ���-F��#��
���2. :���-���$ ��CF�,$4 5,#-
F�+� ��G�+��C��-&�
�,$�� ���
���% � 1 5��
� 
F�,# 
�������,��� ���
�������#- �#������-. 
6���+� +��������+�,%���2 �+,�����2 � ������-
���
��#( 5��
 
�����%��% &� +�����,%��C��� 
4+�,�� nSOFA � �������( &��'���%( ��������-
�� �� �����&�%,��%, 
���� ����'#,� 
�� ������-
��� �� 5,#F4#( 
���4��$ 
�# 
�&�$�-� :�.

�������� ����+# �%
+���� ����� ����&� 
�# 
5��
���,�&���2 �� �1H: �F,����2 �#�%'�2 +,���'��2 
,�+���� (�#�. 3), �� ���-�'�,��% ��%+� ���F�,�&�-
��% ���
�������#( 
���4��$, 
���� � ���������-

��#( II +,���'��2 5��
# C ����,� �#��+�� &�,#-
4�,��$ F�,$�� ����+� +��������+�,%���2 G��+-
��2, *�, �-������, ����'#,� 
�� F�,$4 5,#F#��� 

�4+��
���% +�����-���#��� � ��C +�5����.

6+��-� �,�� ���-��#�#, *� 35,7% ���������-

��#( 1 5��
# �
� �� ���
� 
�,�5���
�-�
�#( 
&�+,���� 
����F���,# ������
��2 
����#-+#, 
%+� ��#��,� 5,0±1,14 ��F# & ������$�����
��-
�#'��� ��&�� ��F���-��� 6,0±1,0 -+5/+5/(�, 
���
������ � II 5��
� ��#��,���$ ������2 �����-
�#,� 3,6±0,71 ��% �& ������$�����
���#'��� 
��&�� ��F���-��� 4,6±0,33 -+5/+5/(� (�>0,05), 
*� ����F��
�,� �%
+���$ 
���4���% G��+��2 
�������-���#���2 �#���-# � +�5���# �F���
�-
���#(  ���������
��#( � 
��4� ��� 
#��%.

6�+�,$+# +,���'�� ���5����#+� +��������+�-
,%��#( 
���4��$ � 
��4� ��� 
#��% �#�#�# 
&��'�� ��+,������, *� 
��’%&��� 
�������- & 
���F,#����%-# ���
����2 ���������
��#(, ��&-
��-�����%- G��- �������2 
���,�5�2, 2( -�,�-
�#-
��-�����, � ��+�
 ����������� ��,��
�%-
-�����5� �+�#���5� � 
��+�#��, ���&�#'�C�� 
��
,#�#- &�,#4���$�% 
�4�+ -��+����, %+� 
-�
�� F�,� F �#+��#��������# �,% ����'����2 
���#G�+���2 �#( 
���4��$.

H�+, � ��F,#�� 3 �������� 
�+�&�#+# �+�#�-
����� +������
��#G�'�#( G��-����� � �#�����-
�� +���� �F���
����#( ���������
��#( 5��
 

�����%��%.

D �5,%�� �� ���#-��� ���� 
�������� +,���+�-�-

���-��,�5�'�#C ���,�& 
�+�&�#+�� �#&#+� +�����-
���+�,%��#( 
���4��$ � (���#( �& ��&�#-# ���-
-���-# � &�+���-������%-# G��-�����% :�. 
à+ ��&
���,$'� ��'+� �#+��#����� ,�F�������� 
���-# ���,��
����#( +������
��#G�'�#( -��-
+���� ���
������ �� ��G������#( &��'��$ ,�F�-
�����2C. ��+�&���, *� 
����#*���% ���-�,$-
�#( &��'��$ +������
��#G�'��5� ���
����� I ���-

4,5

3,29

0,71
0,5

4,25

1,83

1

1,42*

0
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W��. 2. ­	����
�
� ����
� ������!����� ������
��� �� 
�
���� nSOFA � 
����¯��� !����� ������:��: �� 	
��� 
����!�������8��!� ��
����

W��. 3. ­	����
�
� ����
� ������!����� ������
��� �� 
�
���� nSOFA � 
����¯��� !����� ������:��: ��¢ 	
��� 
������	��: ��
	������� 
	����� ���������8	��� �����-
��� ��
:¯�� 
����¯��� ��
����

\�+'�3! 3
H������
�� *��#�"�!��# "
	��	�� �	
����� 

�
	����

����	��� 
�
��"� 
�­�����
	������# �	�& &�	�������

���
+��� I �	�&

(n=14)

II �	�&

(n=12) 	

{����
	$��-
$���	���, 
$������ \=, 
>�/�, ±m

57,28±4,79 62,14±2,45 p>0,05

&����	�	 I, 
	"/��,±m 0,34±0,13 0,47±0,15 p>0,05

W��. 1. 9
��

��� ������
�� �	���
�����!� �	����� 
� ���
	8������ ���������8	���
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�����,��% & 
�&��- :� ('��,#����$ — 83,3% (95% 
.1: 74,48–90,05), �
��#G�'����$ — 64,3% (95% .1: 
54,07–73,66), 4���# %+�5� 
�# &�&��'��#( ,�F���-
����#( &��'���%( &�����,# ��+#- '#��-: �K — 
8,98 (95% .1: 4,61–17,48), �� — 3,39 (95% .1: 2,57–
4,48), ;� — 0,49. D�,�'���% �������-���#���2 �#-
���-# �� ��G�+��C��-&�
�,$��5� 
������ 
�# :� & 
��&�#�+�- -��+�����,$��2 �#�G��+��2 &�+���-���� 

�������
���� ����#��#'�� ����5���#C +���,%��C-
�#C &�’%&�+ 
���#*���5� ����% ���
����� I � �#��-
����� +���� & +�����,�5�'��� �+,������ +�����,%-
��C��2 4+�,# nSOFA (r=0,44, p=0,04).

��
�����
/ ���������
��#( &� �,$������#���5� ���-

-��� ��F��� :� ����+� -�,$�#��5����2 �#�-
G��+��2 &� +�����,%��C��� 4+�,�� nSOFA 
����'#�$ 
�� 
�����
���% ���
���% ���
���-
�����2 �#���-# 
�# ����$�-� :� �� 
�� 
�����-

���% +��������+�,%���2 � 5�-���,�5�'��2 �+,�-
���#( 
�# 
�&�$�-� :�.

7��+�����,$�� �#�G��+��% � (���#( �� 

�&��C :� �#&��'���$�% ����#��#'�� ����-
5���#- 
�����
���%- �-���� +������
��#G�'-

�#( -��+���� (+����#�G��G�+���&�, G��+��% 
7�, ���
���� I) � �#������� +���� �� ��%���-
��� ����#��#'�� ����5����� +���,%���� 
���#-
*���5� ����% ���
����� I �& +�����,�5�'��� 
�+,������ +�����,%��C��2 4+�,# nSOFA 
(r=0,44, p=0,04).

��# 
�&�$�-� :� &��'�� &�������$ 4���# 
G��-�����% 7., *� ����F��
���$�% &������-
�%- 
���� ���-� ���
����� � +����: �K — 8,98 
(95% .1: 4,61–17,48); �� — 3,39 (95% .1: 2,57–
4,48); ;� — 0,49.

�����#*���% ����% ���
����� � �#������� 
+���� >0,1 �5/-, � ����,� '��,#�#- -��+���- 
7. 
�# 
�&�$�-� :�: '��,#����$ — 83,3% (95% 
.1: 74,48–90,05); �
��#G�'����$ — 64,3% (95% 
.1: 54,07–73,66).

�5*>)5%+,', )&6#1<:,? 6&>13605.<
����'������$ ���#G�+���2 7. 
�# :� � ��-

��-����� �-���� �������,$��2 ����
�2, %+� -�� 
F��# �
�%-����� �� 
�
����
���% ��&�#�+� 
��
�#'��5� 4�+� � ,���,$��5� ���,��+�.


"���� ,�!"'!_�) ��� "���������) ����'��-
�� ��������" � "'����� �������"�� ,�3���"'������ 
��� ���%���"3� 3�d� ������.
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COVID-19 � �����: 

���	�" "�����
�
��"��� +
&
����� ���&�����

�!�
��!��" ��&
����!��" ����$��" 	�
�������� 
���
 ������ '���&!����, �������

Ukrainian Journal of Perinatology and Pediatrics. 2022. 2(90): 17-23; doi 10.15574/PP.2022.90.17

U�� u����
���: ¬����	�
�  ¼, ´�������� �9, 9
���� ®�, ®�«�
 �­. (2022). COVID-19 � ��
	;: ������� ����
����
	���� ��-
������� ���������. �
������
�; 8����� <	����
���!�: � <	���
��:. 2(90): 17-23. doi 10.15574/PP.2022.90.17.

E� �����	! ��� ������
#, ���
 	� ��� ����� �	$��!
���� SARS-CoV-2, ��#���
��		� ��� ��"�
� ������", � ������	� �
����
 � ����
-
	��
�
. <���� � ����� ��
��	� 	��� ��#���
��		�, ���������	� �� SARS-CoV-2, — �!���
�
����	
� ������	
� �
	���� (MIS-C). 
��������� ����� � MIS-C ! ����� — ���	������ ��� ���������� 	����	���	����.
t��
 — ����	����!���
 �����
����� ������"! MIS-C ! ����� B��������� �������.
t
��	�
�� �
 "�����. <���	�������	� ���
�	! ���!��	����
 16 ����� �� ������ �� �����	� 2020 ���! �� ���	� 2021 ���!, ��
# ���!-
���
 � {��!	���	��! 	���������	��! �����
������ B��������� �����	�� ���
 «B�������� �����	� �
���� ���	��	� �����	� «>`\/&?�&», 
�� ���"	���� MIS-C, ���������	
� �� SARS-CoV-2.
G�+����
��. MIS-C ���"	���!����� � 16 ����� (�����	�� ��� — 8,2±0,065 ���!, ��������:#����
�
 — 1:0,6). ����	 �� �����	��� 	� �!� 
«������'������ SARS-CoV-2» ! ���’�, � ��#����� 	� ����	����!�	! #�����! ����� ��	����! � #���
�
 ���
���
. *�#���
��		� 
�
	
��� � 4 (25%) ����� 	� ��� "�����"� ������"! ����	����!�	�� #�����
, �� � 4 (25%) ����� — !������' �����"� ������, ! 8 (50%) ��-
��� — ����� �� ����� ������ ����� "������ �	$����� SARS-CoV-2. � ���# ����� ��������
�� $���
��	� "������ � ��"���	� ���������. >���� 
���"�, ! ������'	�� ��������� �����	��� ���	��	
� ������" MIS-C #�������
�!����� �
���
�
 �
�
��		��
 	� ����� � ��	’
	��
����� 
(13 ����� — 81,5%), ������	���
 ���
��� � 	�������
 �
�����	
# ����
	 ��	����� (11 ����� — 68,75%). ���� ! �’���# ��������"���� 
� 9 (56%) �����, "����������� — ! 4 (25%) ����� � ��!	����-�
����� �
�����
 — ! 8 (50%) �����	���. \������
� ���"	���!����� � 4 (25%) 
�����, ���
��	� ��	��	�-����	��	� ������� (2 ����� — 12,5%) �� ���� �	���
��
 (1 �
�
	� — 6,25%) — ! 3 (18,75%) �����	���. ��� �� ���	
 
	�������!���
�� �� 1 ������ ����� �
�
��
 �� ������	��!.
��
�����. MIS-C �
	
��� �� 48-"� �	� ����� ����	���	�� "������ ����	����!�	�� #�����
 � #�������
�!����� �
����
 ���	��	�
 ���-
�
	�
. B��!��		� �
����
� ��!	�"���!��	�� ! ���� 1–2 "/�", "�
������
�����������
 � ���� 1–2 �"/�", �����
	�� 3–5 �"/�" 	� ��� �	�
-
����������	�� ������� � �$���
�	
� ��� �����	��� ���	 ! ����	��	
# �������# � ��� ��!'�		� ���# �����	���.
?�����'�		� �������	� ��������	� �� �
��" �� �����
�
, �
�����	
# ! @�����	����� ����������, �� !#����	� �������
 � �
��	� ��
�
 
	�!���
# ������'�	�, ������
��	����	
# �������� � 	�!���
# ������ B��������"� 	����	���	�"� ���
�	�"� !	�����
���! ���	� ?�	
�� 
@��
����"�. E� �������		� ������'�	� ���
��	� �	$������	! �"��! ������� �����.
/����
 ������
�� ��� ����!�	���� ��	$����! �	�������.
���!��� 
���
: COVID-19, �������
�	
� �
	���� �!���
�
����	�� ���������, �������
�	� �!���
�
����	� ������	� ��#���
��		�, 
���������	� � COVID-19, MIS-C, ���������	
� � COVID-19.

COVID-19 in children: multisystem inflammatory syndrome
I.Yu. Avramenko, N.S. Kosmynina, M.V. Stasiv, V.R. Mishchuk
Danylo Halytsky Lviv National Medical University, Ukraine

Unlike adults, children are less likely to get infected SARS-CoV-2, their disease has a mild form and fatal cases are rather rare. However, a new 
disease associated with SARS-CoV-2, the multisystem inflammatory syndrome (MIS-C), has been described in children. Most children with 
MIS-C in the world are blacks or asians.
Purpose — to analyze of peculiarities of MIS-C in children of Lviv region.
Materials and methods. We have analyzed medical records of 16 children who were treated in Communal Non-Commercial Establishment 
of Lviv Regional Council «Lviv Regional Children Clinical Hospital «OKHMATDYT» in the period from September 2020 to January 2021 with the 
diagnosis of MIS-C, associated with SARS-CoV-2.
Results. MIS-C was diagnosed in 16 children (average age was 8,2±0,065 years, girls:boys = 1:0.6). None of our patients was the «primary 
source of SARS-CoV-2» in the household but contracted coronavirus disease after a contact with the sick relatives. The disease occurred 
in 4 (25%) children against the background of acute coronavirus disease, in 4 (25%) more children during the first month and 8 (50%) children 
more than a month after acute SARS-CoV-2 infection. All children has febrile fever and general weakness. Besides, in most of the patients 
clinical progression of MIS-C was characterized by typical skin rashes and conjunctivitis (13 children — 81,5%), facial swelling and edema of 
distal parts of extremities (11 children — 68,75%). Muscle pain was present in 9 (56%) children, hyperesthesia — in 4 (25%) children, gastroin-
testinal symptoms — in 8 (50%) our patients. Myocarditis was diagnosed in 4 (25%) children, linear dilatation of coronary arteries (2 children — 
12,5%) and small aneurysms (1 child — 6,25%) — in 3 (18,75%) our patients. All these changes returned to normal 1 month after discharge 
from the hospital.
Conclusions. MIS-C response before the 48th day after acute coronavirus disease and is characterized by typical clinical course. Treatment 
with human immunoglobulin at the dose of 1–2 g/kg, glucocorticosteroids at the dose of 1–2 mg/kg, aspirin 3-5 mg/kg against the background 
of antibacterial therapy is effective for the prevention of changes in the coronary arteries and for the recovery of all patients.
The research was conducted in accordance with the principles of bioethics set out in the WMA Declaration of Helsinki and Universal Declaration 
on Bioethics and was approved by the Commission on Ethics of Scientific Research, Experimental Developments and Scientific Works of Dany-
lo Halytsky Lviv National Medical University. The informed consent of the patients was obtained for conducting the studies.
No conflict of interests was declared by the authors.
Keywords: COVID-19, pediatric inflammatory multisystem syndrome, pediatric multisystem inflammatory disease, COVID-19 related, 
MIS-C associated with COVID-19.
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�
��&

/ ����� 2019–2020 ��+# ���C���$ � ������� 
-��#�#�#, � -�
�, C ,������ %+ ��+# 


����-�2, �
�#'#����2 +�����������- SARS-
CoV-2 [5]. D�(��������% (���+���#&���$�% 5�-
���#-# ���
�������#-# �#-
��-�-#, 
���F�5 
� ���&�#'�C�� 
�,�-��G�#-: ��� F�&�#-
��--
��5� �F� ����,� ,�5+�5� �� �%
+�5� &� �-��-
��,$�#-# ���,��+�-#. ������%�� & �����,#-# 
���# �� ��+ '���� ��G�+���$�% SARS-CoV-2, 
&�(��������% -�� ,�5+#C 
���F�5, � ,���,$�� 
�#
��+# — 
���#��+� [13]. 6���+ � ,��������� 
&’%�#,#�% 
�����-,���% 
�� ���� �%
+� &�(��-
������% � 
������#'��C 
�
�,%��2, �����C���-
�� �& SARS-CoV-2, %+� ��&��,# «
������#'�#C 
-�,$�#�#���-�#C &�
�,$�#C �#����-», �F� 
«-�,$�#�#���-�#C &�
�,$�#C �#����- � ����C» 
(MIS-C). L� &�(��������% (���+���#&���$-
�% ��&�#-# G����#
�-#: (����F� ������+� 
(
���� �F� ��
���� G��-�), ��#��,� ,#(�-��-
+� & �&��+�-# &�
�,���%, �#����- ��+�#'��-
5� 4�+� [9]. ���4� �#
��+# (����F# ������+�, 
�����C�����2 & SARS-CoV-2, F�,# �
#���� 
� ;�5,�2, 1��,�2, A�����2, � ��5����( �& ��CF�,$-
4�� +�,$+���� ��G�+����#(. ��#'�-� F�,$-
4���$ ����C & MIS-C F�,# '����4+��#-# �F� 
�&����$+�2 �������,$����� [15]. H�-� �#����$-
�% ��+��#- 
�����,�&����# �#
��+# MIS-C 
� �+��2��$+#( ����C.

���� ���,��
���% — 
�����,�&����# ���F,#-
����� 
���F�5� MIS-C � ����C 8$����$+�2 �F,����.

t
��	�
�� �
 "����� ��
��������
������,�&����� -��#'�� +���# ���������-

��5� (����5� 16 ����C ��+�- ��� 1 �� 15 ��+�� 
(�������C ��+ — 8,2±0,065 ��+�) &� 
����� �& ��-
����% 2020 ��+� �� ��'�% 2021 ��+�, %+� ,�+���,#-
�% � ��-���,$��-� ��+�-����C��-� 
��
�#�--
���� 8$����$+�2 �F,����2 ���# «8$����$+� �F-
,���� �#�%'� +,���'�� ,�+���% «6J7;H.âH» 
(�:� 86� «86.�8 «6J7;H.âH») 
�& ���5��&�- MIS-C, �����C����#- �& SARS-
CoV-2. ����� �#( F�,� 10 ���'���+ � 6 (,�
'#+�� 
(���'��+�:(,�
'#+# — 1:0,6).

�,���'�� ���,��
���% �+,�'�,� �5,%�, 
-������#�5 ��-
������# ��,�, '�����# �#(���%, 
'�����# ������#( �+���'��$, -������#�5 ���#-
'���% �������,$��2 +���� +#���- �� �����&�.

/ ,�F�������2 ./ «8$����$+#C �F,���#C 
����� +�����,� �� 
��G�,�+�#+# &�(�������$ 
76D /+��2�#», � �&%��-� & ���� �� 5��,� -�-
�����,� &� ��
�-�5�� �-
,�G�+����� «CFX96 
Touch» («Bio-Rad», �K;) �& �#+��#�����%- 
«�653», ��F��� ���5����� �,% �#%�,���% �:� 

+����������� SARS-CoV-2 -�����- 
�,�-�-
��&��2 ,����5���2 ���+��2 (�8�) � ���,$��-� 
'��� (���+���-�#��F�#'� 
��
�#�-���� «J�-�», 
/+��2��), �#%�,��� �:� ������ SARS-CoV-2. 
D� ��
�-�5�� ����-��#'��5� ���,�&����� 
«ELx800» («Bio Tek Instruments Inc», �K;), �& 
&����������%- �-���G��-����#( ����-�#���-, 
�,% %+����5� �� ��
��+�,$+����5� �#&��'���% 
���#��, �� �-���5,�F�,���� +,��� G (IgG) �,% 
+����������� SARS-CoV-2 (H6� «��������� 
>�����5���»), � ����&��C +���� �#&��'��� �
�-
�#G�'�� �� SARS-CoV-2 ���#��,� -�����- �-�-
��G��-�����5� ���,�&�.

��4�� &�5�,$��
�#C�%�#( ,�F�������#( ���-
,��
��$ 
�������� �� F�&� ,�F�������2 �:� 
86� «86.�8 «6J7;H.âH»: &�5�,$-
�#C ���,�& +���� (5�-���,�5�'�#C ���,�&���� 
«H18 LIGHT» �� ���+�#�# G��-# «SFR1», 
A�����%), &�5�,$�#C ���,�& ��'� (-���� -�-
+���+�
�2), C-���+�#��#C F�,�+ (��>) — 
,���+�-���� («C-reactive protein — slide» G��-# 
«BioSystem S. A.», 1�
���%), F��(�-�'�#C ���,�& 
+���� (����-��#'�#C F��(�-�'�#C ���,�&���� 
«DS-161» G��-# «Sinnowa», KHP), �& �#&��'��-
�%- +����#���� («Liquick Cor — CREATININE» 
G��-# «PZ Cormay», ��,$*�), ������-���& 
(«Liquick Cor — ASAT», «Liquick Cor — ALAT» 
G��-# «PZ Cormay», ��,$*�).

����5���5��G�� ��5���� 5�����2 +,��+# 
� 
�%-�C 
���+��2 
�������� �� �
����� «Axiom 
Iconos R 100» G��-# «Siemens» (:�-�''#��).

H��������+�,$�� �(�+�����5��G�� (I(��B) 
�,�����-��������G���&# (;8H) 
�������� 
�� �
����� «Esaote My Lab 25 Gold» (1��,�%) � 
���( ���������#( 
���+��%(. .#�G��+��� -��-
+���� ,���5� 4,���'+� ���5��������� 
�# &�#-

���� G��+��2 �#+#�� (A�) <55% �F� ��5-��-
����#( 
���4���%( �+����,#�����. D������#C 

���+ �� -����,$��-� +,�
��� � �#���,� ����'#� 

�� -����,$�� ������������$ [12]. .,% ����+# 
��&-���� +�������#( ������C �� 2(�$�2 �#,�����2 
'# �����#&- �#+��#����� 
������#'�#C �����-
���-+�,$+�,%��� (Ped(z): https://www.pedz.de/
de/pedz/mmode.html). .#,������ +�������#( 
������C ���5��������� 
�# z-score 2–2,5, � -�,� 
�����#&-# — 
�# z-score 2,5-5 [16].

/�� ��&�,$���# ����#��#'�� �
���$����� 
&� ��
�-�5�� 
��5��-��5� &�F�&
�'���% 
«Excel» �& 
�+���� «Microsoft Oæ  ce 2016», 
� ,����&�2 00202-50473-09342-AA974. ��,$+���� 
�&��+# �������� %+ M±m (������� ��#G-��#'-
�� ± ���������� 
�(#F+� ������$�5� ��#G-�-
�#'��5�). 95% �����'� �������,# ��&��(����� 
&� -�����- ��,$��, � +�,# '������ �&��+# ��-
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F,#
�,��% �� 0% �F� �� 100% — -�����- +���-
��5� 
����������% A�4���. ����5������$ ��&�#-
�� -�
 5��
�-# �#&��'��� &� ��
�-�5�� -����� 
�2  ������� �F� -����� A�4��� [2].

.��,��
���% 
�������� ���
������ �� �#-
-�5 �& F����#+#, �#+,����#( � B�,$����$+�C ��-
+,�����2 ��������$�2 -��#'��2 ��������2 «I�#'-
�� 
�#��#
# -��#'�#( ���,��
��$ &� �'�-
��� ,��#�# � %+���� �F’�+�� ���,��
���%» �� 
«D�5�,$��2 ��+,�����2 & F����#+# �� 
��� ,�-
�#�#» (E:I��6). .��,��
���% �(��,��� 
+�-����� & 
#���$ ��#+# ���+��#( ���,��
��$, 
�+�
��#-����,$�#( ��&��F�+ � ���+��#( ������ 
8$����$+�5� �������,$��5� -��#'��5� ������-
�#���� �-��� .��#,� B�,#�$+�5�, 
����+�, 
� 8 ��� 23 ,#���
��� 2020 ��+�. >��$+# 
�-
������� �#�,��#,# &5��� �� �F���
���% 2(��( ��-
��C �� 
�F,�+���� ��&�,$����� ���,��
���%, *� 
&�G�+������ 
#�$-���.

G�+����
�� ��
�������� �
 �# �*����	����
D� ��+�- 
������#, %+� ,�+���,#�% � �:� 

86� «86.�8 «6J7;H.âH», �& ���5��&�- 
MIS-C, �����C����#- �& SARS-CoV-2, F�,# 

���,��� ��+#- '#��-: 4 (25%) �#�#�# — ��+�- 
1–5 ��+��, 7 (44%) ����C — ��+�- 6–10 ��+��, 
5 (31%) ����C — ��+�- 11–15 ��+��. /�� 
�����-
�# -�,# 
�#'#���-���,��+��#C &�’%&�+ �& +�-
������������ ��G�+����. / 4 (25%) ����C �� 
-�-��� 5��
���,�&���2 F�,� 
�&#�#��� �8� �� 
SARS-CoV-2. / ��4�# (12 ����C — 75%) ���-�-
'�,#�% 
���#*��#C �����$ IgG �� SARS-CoV-2 
(3,78±0,727) � +������������ ��G�+��% � ���--
��&�. O���� �& 
�������� �� F�� «
��4��
���,�- 
SARS-CoV-2» � ��-’2, � &�(����� �� +����������-
�� (����F� 
��,% +����+�� & (���#-# ���#'�-#. 
�������,���, *� MIS-C �#�#+ � 4 (25%) ����C 
�� �,� 5�����5� 
���F�5� +������������2 (����-
F#, *� � 4 (25%) ����C — 
���%5�- 1-5� -��%�%, 
� 8 (50%) ����C — &� -��%�$ 
��,% 
���������2 ��-
G�+��2 SARS-CoV-2. D�(��������% ��F�����,� 
G�F�#,$��� 5��%'+�� � 16 (100%) 
��������, 
� �� 2-C ���$ (����F# 5��
���,�&���,# 3 (18%) 
����C, �� 5–7-C ���$ — 12 (75%) ����C, �� 10-C 
���$ (����F# & ������,$��2 ��C����2 ,�+���� 

�����,# 1 (6,25%) ���'#�+�. ;��#F�+�����,$�� 
����
�� �� ��5��
���,$��-� ���
� ���#-���,� 
7 (43,75%) ����C.

����� 
�������� 3 (18,75%) �#�#�# -�,# 
�
#����%, 
�#'�-� � 1 ���'#�+# 
���,�,$�� 
���5�������,# ��+��#��&; 1 (6,25%) (,�
'#+ 
��������� � G�&#'��-� ��&�#�+� C � ���� 10 ��+�� 
-�� -��� ��,� 20 +5 (-3,96 z-score); 1 (6,25%) ���-
'#�+� 
���%5�- �������( 3 ��+�� ,�+���,��% 

& 
�#���� �
�,�
��2; *� 1 (6,25%) �#�#�� -�,� 

���,�5�� &��� — ���#5-��#&-. �,���'�� 
��%-
�# � 
��������, �+��- 5��%'+#, �+,�'�,# �#--

��-# & F�+� 
��+�#'�� ���( ��5���� � �#���-. 
/ ���( ����C ���-�'�,��% &�5�,$�� �,�F+���$. 
>�,$ � -’%&�( �
������5���% � 9 (56,25%) 
�-
�������. / 4 (25%) ����C �#%�,%,��% 5�
��-
����&�%. ����� 4,��+���-+#4+��#( �#-
��-�� 
� 8 (50%) ����C �
������5���% F�,$ � 
#����, 
� 8 (50%) ����C — ������ � F,�����%, � 
� 6 (37,5%) 
�������� — �����%. ��#'�-� 1 (6,25%) 
(,�
'#+� �+�����,# �,% +����,$����2 (����-
5� & 
���&��� �� 5����� (����5�'�� 
���,�5��, 
� � 
���,$4�-� �#G������C�#C ���5��& 
����,# 
& �#��&+���-��+���#'�#- +�,���-. D-��# & F�+� 
4+��# �� �,#&��#( (���+���#&���,#�% 
�,�-��-
G�#-# �#�#
���%-# �� +��’��+�#����- (%+#C 
&’%�,%��% �� 4–6-C ���$ (����F#) � 13 (81,25%) 
����C, 5�
���-��� 5�F � %&#+� — � 4 (25%) ����C. 
� 11 (68,75%) 
�������� �� �,� �#�#
���% ���-
-�'�,#�% 
����&����$ �F,#''%, ��F�%+# +#���C 
� ���
. H�,$+# � 6 (37,5%) ����C -�
�� F�,� 
��-

�,$
����# -���-�,$�� &F�,$4��� 4#C�� ,�-G�-
�#'�� ��&,#. / 4 (25%) ����C ���&��'�,#�% &�-
�#4+� � +�4�,$. �#-
��-# & F�+� �������2 �#-
���-# 
��%�,%,#�% � �#5,%�� 5�,����5� F�,� 
� 4 (25%) 
��������, � 9 (56,25%) ����C F�,# 
�-
��,�5�'�� ���,#�� (��F,. 1). � 1 (6,25%) ���'#�-
+# F�� +�#�#'�� �%
+#C 
���F�5 &�(��������% 
�& �#����-�- ��+�#'��5� 4�+�.

/ 
����� 2020 ��+� &’%�#,#�% 
��4� 
�F,�+�-
��2 *��� �#���-��5� ���,�&� +,���'�#(, ,�F�-
������#( ���F,#�����C �� ,�+�����% MIS-C 
[1,3,7]. .��,��
���% �(�
#,# 
��-�
�+ '��� ��� 
��'�% �� ,#
�% 2020 ��+� C ����,� ��,#+� 5��
# 

��������. L� ��,� &-�5� 
�����%�# ��4� ��&�,$-
���# &� ������#-# (��F,. 1). / 2020 �. -# ���#-
-�,# 15-+����� &F�,$4���% +�,$+���� �#
��+�� 
(����F# ������+� � �#�%'�C 
�
�,%��2 8$����$-
+�2 �F,����. ����-�, *� �#
��� (����F� ������+� 
&�&�#'�C ���5�������$ � ����C ��+�- �� 5 ��+��. 
:���-���$ � ��4�-� ���,��
���� F�,� ��,$+# 
4 (25%) �#�#�# ��+�5� ��+�.

D�#'�C�� ��4� +�5���� � ��&# -��4� C, -�
-
,#��, � 
���,$4�-�, -��'# F�,$4� 5��
� �
�-
�����
���%, ��4� ��&�,$���# &-��%�$�%. ;,� ��-
4� 
������# 
�����%�� & ���#-#, �
�F,�+����#-
-# M. Ahmed �� �
�����. [1], '����4� (�<0,05) 
�+��
#,#�% �� F�,$ � -’%&�(, ���F,#�� � 4#2 �� � 

��#,#'�#(, *� �����$ � +�,$+�( �#
��+�( ��&-
���#,# %+ �#5������$. / ���������� F�,$4�2 +�,$-
+���� ����C G�+����,#�% &-��# 4+��# C �,#&�-
�#( (�<0,05) [7]. J���+�����, *� � ��4�C 5��
� 
'����4� �
������5���% +��’��+�#��� �� 
�,�-��-
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G�� �#�#
���% [1,3,7]. ��,$+���$ 
�������� �& 
��F�%+�-# +#���C � ���
 F�,� ���������� F�,$-
4��, ��
 � ���,��
���� M. Ahmed �� �
�����., 
� ������� �� �����&�%,��% ��� ���#(, �������#( 
S.C. Arono�  �� �
�����. [1,3]. .��������� -��-
4� � ��4#( 
�������� F�,� �#-
��-�� ���
���% 
4,��+���-+#4+���5� ���+�� [1,3,7]. �,�� 
�#-

���#�#, *� �� -�
� F��# 
��’%&��� & �������-
����� 
�������� ��4�2 5��
#, � %+#( +,���'�#C 

���F�5 &�(��������% 
���F�#C �� 
����2 �F� 
��
����2 G��-# (����F# ������+�. :���-���$ 

�������#C �#���-�#C ���,�& -�5 �+,�'��# ��-
��C �� ��,$+# & G����#
�- (����F# ������+�, �,� 
C &� ���C+�� ,#(�-��+��, -��+���#��- � �#����-
-�- ��+�#'��5� 4�+�. Û� ���#- ��+�&�- �� +�-
�#��$ ���2 5�
���&# � ���������� �#
'#C �������+ 
����C �& 4�+�- � ��4�-� ���,��
���� 
�����%�� 
& ���#-# M. Ahmed �� �
�����. [1].

D� ��&�,$����-# ,�F��������5� �F���-

���% (��F,. 2), � 12 (75%) ����C �
������-
5���% ,�C+��#��&, ������% +�,$+���$ ��C���-
G�,�� ������#,� 18,63±2,21×109/,, � ,�-G�-
�#��� — 2,31±0,49×109/,. ��#'�-� � 7 (43,75%) 

�������� 2(�% +�,$+���$ F�,� �#
'�� &� 
1,5×109/,, & �#( � 4 (25%) ����C — <1,0×109/, 

(0,29–0,62×109/,). ��> %+ F��-��+�� &�
�,��-
�% F�� 
���#*��#- � 14 (87,5%) ����C (�����-
�� &��'���% — 151,63±10,083 -5/,). D�#
��#C 
�����$ 5�-�5,�F��� �
������5���% � 7 (43,75%) 

�������� (������� &��'���% — 93,71±1,16 5/,). 
/ 10 (62,5%) ����C +�,$+���$ ���-F��#��� 
F�,� <150×109/, (148,27±22,522×109/,). 
/ 6 (37,5%) ����C �#&��'���% 
���#*��#C �����$ 
+����#���� � �#������� +���� (>120 --�,$/,), 
+����������% ;8H F�,� ��&��'�� 
���#*�-
��� � 5 (31,25%) ����C, � 
���#*��#C �����$ ��-

������-��������G���&# (;�H) �
������5���% 
� 9 (56,25%) 
��������.

à+*� 
�����%�# & ���#-# �-��#+���$+#( �� 
����
�C�$+#( -������,�&��, ��, �� ���-��� ��� 

�+�&�#+��, �������#( M. Ahmed �� �
�����., � 
��4�C 5��
� ����C �
������5���% ���������� �#-
*#C ,�C+��#��& � ���������� �#
'#C �����$ 
���-F��#��� (�è0,05) [1]. :���-���$, 
������-
�'# & ��,#'#��-#, �+�&��#-# S.C. Arono�  �� 
�
�����., � ����C ��4�2 5��
# �� �,� ���������� 
�#*�2 +�,$+���� ,�C+��#��� �� ��> �F��,���� 
'#�,� ,�-G��#��� F�,� ���#'� F�,$4#- (�è0,05) 
[3]. 7�
,#��, � ��C �#�����2 ��
,#��, �� %+#C 
���$ &�(��������% � �� %+#C ���$ 5��%'+# F�-

\�+'�3! 1
�����!�� &	���� "�����
�
��"���� +
&
������ 
���	�"� � �����, ��� �����
��
� � N����
���� �*�

��� 

����!�� �����!��� ���
	�� «Q³tHPU�P», &�	������ + �
��"� 
�
��"��# ����	
��	��# �������

N&6��8+�: * — ���
������ ������: (p<0,05) ������:�� � ´�< �¸­ «�¸7´� «¸Ä®¬�7��».

���
+���
�I� NQG 
«NQU�N 

«Q³tHPU�P»

Ahmed M. 
�
 
&��
��. 

(
�
��"��� 
�����) [1]

Aronoff S.C. �
 

&��
��. (
�
��"-

��� �����) [3]
Godfred-Cato S. 

�
 
&��
��. [7]

{�������� �����, n (%) 16 (100%) 662 (52,3%) 505 570 (55,4%)
=��, ����� 8,2±0,065 9,3 8 8
Z!�!�	� ��#���
��		�, % 37,5

(13,78–61,22)
48

(44,23–51,84)
34

(29,9–38,17)
���� ! �’���# / ���������, % 100

(94,12–100,00)
13,4

(10,85–16,04)*
��!	����-�
����� �
�����
, % 50

(25,5–74,5)
79,1

(75,46–82,56)*
90,9

(88,37–93,39)*
���� ! '
����, % 50

(25,5–74,5)
73,7

(70,36–77,07)*
61,9

(57,69–66,16)
?�����, % 37,5

(13,78–61,22)
53,2

(48,81–57,51)
E!����, ��
��		�, % 50

(25,5–74,5)
68

(64,42–71,53)
61,8

(57,52–65,99)
����� � ��
����, % 93,75

(77,21–100,00)
70,9

(66,91–74,84)*
=
�
��		�, % 81,25

(59,2–95,94)
56,2

(52,41–59,97)*
60,2

(55,93–64,47)
55,3

(50,93–59,6)*
{�	’
	��
���, % 81,25

(59,2–95,94)
51,8

(48,01–55,62)*
52,2

(47,92–56,63)*
48,4

(44,06–52,78)*
@�������� "!�, ��
��, % 25

(3,78–46,22)
32,6

(29,06–36,2)
43,5

(39,24–47,89)
E�����
 �!� � ����, % 68,75

(46,04–91,46)
19,3

(16,33–22,34)*
47,5

(43,17–51,88)
B��$���	������, % 37,5

(13,78–61,22)
30,4

(26,48–34,51)
13,3

(10,37–16,3)*
*��
���, % 25

(3,78–46,22)
18,3

(15,33–21,22)
26,1

(22,31–29,97)
<�����"��	� ��	�
�����, % 56,25

(31,94–80,56)
19,5

(16,47–22,5)*
32,6

(28,54–36,72
���, "�����	��, % 37,5

(13,78–61,22)
60,1

(56,39–63,85)
72,7

(68,79–76,56)*
49,5

(45,11–53,83)
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,# �#&��'��� �� 
�+�&�#+#. M���� � 
��4� 5 ���� 
-# �� �
������5�,# &�������% +�,$+���� 5��-
��,��#��� �� G�+����,# ����������$ ��>. ;,� 
�
� & 5-5� ��% 5��%'+���5� 
������, ���F,#�� &� 

�%�# �#�#
���%, +��’��+�#���� �� ��F�%-
+� +#���C � ���
, ��&+� �������� ,�C+��#��& �& 
��C���G�,$�&�-, ��> � &�#
���,��% +�,$+���$ 
���-F��#���.

:��#'���% �������,$��2 +���� +#���- (SpO2) 
� 6 (37,5%) 
�������� �� -�-��� 5��
���,�&���2 
������#,� <93%, � ������� &��'���% � ����C ��-
�,��
�����2 5��
# — 87,38±1,23%. / 4 (25%) 

�������� ����5���,�5�'�� 
�������
��� 
���-
-���%. ��,��#�� & �#( �� ��C -�-��� -�,� 
�-
&#�#��� �8� �� SARS-CoV-2, ��F�� 5����#C 

���F�5 +������������2 (����F#.

��# I(��B �#&��'�,#�% 
� 4 (
� 25%) �#-

��+# &�#
���2 (26–55%) A� ,���5� 4,���'+� 
�� ������������� -����,$��5� +,�
���. 7��+��-
�#� ���5���������% � 4 (25%) ����C. ��4#���� 
,���C�� +�������� ������2 (2 �#�#�# — 12,5%) 
�� -�,� �����#&-# (1 �#�#�� — 6,25%) ���-�-
'�,#�% � 3 (18,75%) ��4#( 
�������� (��F,. 3). 
/�� �� &-��# ���-�,�&���,#�% &� ��#� -��%�$ 

��,% �#
#�+# &� ����������. I(��B-&-��#, �#-
%�,��� � ��4#( 
��������, ������� �� �����&�%-
,#�% ��� ���#( J. Bordet �� �
�����. [4]. 6F-�-

���%- I(��B � ��&��,�&���% ��,$+# 
�'��+��#( 
��5-����� +�������#( ������C, ��-� -# 
,����-
-� 
������# ���,��
���% -�����- +�-
’����-

��2 ��-�5��G�2 &� 6 -�� 
��,% ���
���%, ��&��-

��'# �� ����������$ I(��B-&-�� 
�� '�� +��-
���,$��5� �F���
���% ����C &� -��%�$ 
��,% 
�#
#�+# &� ����������.

���4� �#
��+# +������������2 ��G�+-
��2 &�G�+������ � /+��2�� ��
�#+���� F���&�% 
2020 ��+�. ������� 2(�% +�,$+���$ ���
#��� &��-
���,�, C 
��4#C 
�+ &�(����������� �� SARS-
CoV-2, %+ � /+��2��, ��+ � � 8$����$+�C �F-
,����, &�����������#C ��
�#+���� ,#���
��� 
2020 ��+�. ���4#C 
������, � %+�5� ���5�����-
��,# MIS-C, ����C4�� �� ��4�2 ,�+���� 1 �����-
�% 2020 ��+�. H�-� �� -�
�� 
��’%&��# � '��� 

�%�� MIS-C ��,$+# & 
����-��� � 
�+�- &�-
(����������� �� SARS-CoV-2. ���(����'#, 
*� �� F�,� &-�5# 
������# ������,�5�'�� ��-
�,��
���%, -�
�� 
�#
���#�#, *� 
�%�� MIS-C 
� 8$����$+�C �F,���� 
��’%&��� & 
���#- �����#-

�- ������ SARS-CoV-2, %+#C, �,����, C 
����-
+�� «�����+�����» �-���� ���
����$, *� �
�#-
'#�%� &�
�,���% C �#���-�#C ���+�,�� [10]. 
D ��4�5� F�+�, MIS-C, 
���F�� �� (����F# ����-
��+� (����,�5�% %+�2 �� �������,��� �� �$�5����), 

�#&���#�$ �� �#���-��5� ���+�,��� ����,���+ 
���
���% ������,��, *� ��
 -�
� F��# �
�#'#-
���� 
���#- �#
�- ������ �F� ��
�����#5���- 
[14]. 6+��- �$�5�, �� -�
�� &�
���'#�# �
,#� 
�� G��-�����% ��-� ��+�5� �#
� �-����2 ���-

����� +�-F�������5� �������5� �������
���% 
� +�
��C +��+�����C 
�
�,%��2. ;�
� ��4� ����-

\�+'�3! 2
�������-*��#�"�!�� �
*�	
��	�� &��
+���� � ����� + "�����
�
��"��" +
&
����" 
���	�"�", 

��� �����
��
� � N����
���� �*�

��� ����!�� �����!��� ���
	�� «Q³tHPU�P»

\�+'�3! 3
©"��� �#��
	����	
%�!��# &��
+����� � ����� + "�����
�
��"��" +
&
����" 
���	�"�", ��� �����
��
� 
� N����
���� �*�

��� ����!�� �����!��� ���
	�� «Q³tHPU�P», &�	������ + �
��"� J. Bordet �
 
&��
���	��

��������: M±m — �����	� ��
$���
�	� ± ���	����	� ��#
��� �����	��"� ��
$���
�	�"�; n — �����
�	� ��������� �����	���; % — ���������� �	���		�; 
* — ��������	� ���	
�� (p<0,05) �����	�	� � ��$���	�	
� �	���		�� �	����!.

<�
�����: * — ���	
�� 	���������	� (p>0,05) �����	�	� � ��	
�
 J. Bordet �� �������. [4].

���
+��� M±m n %

B�����
�

! 	����

(5,5–12,0×10�/�) 9,07±0,71 4 25,00

������
��� (>12,0×10�/�) 25,49±2,41* 12 75,00
B��$���	�� (<1,5×10�/�) 0,82±0,18* 7 43,75
@���"����	 (<100 "/�) 93,71±1,16* 7 43,75
&������
�
 (<150×109/�) 102,8±13,07 10 62,50
{����
	�	 (<120 �����/�) 145,8±8,93* 6 37,50
/B& (<30 >�/�) 49,96±8,64 5 31,25
/Z& (<30 >�/�) 61,43±9,71* 9 56,25
ZX� (�"/�) 151,63±10,083* 14 87,50

���
+��� �I� NQG «NQU�N «Q³tHPU�P» 
(n=16)

J. Bordet �
 
&��
��. 
(n=32)

�= ����"� ��!	���� (%) 60,8 (26–74)* 54,8
?
�$!	���� ����"� ��!	���� 6 (37,5%)* 13 (41,9%)
\������	� 	�������	���� 4 (25%)* 16 (51,5%)
?
������� / ���� �	���
��
 ����	��	
# ������� 3 (18,75%)* 5 (16,1%)
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�#, %+� �#�+�,���$ � �$�-� �������#*�, ��
 
-�
��$ -��# 
���(����� ���+��� �& SARS-
CoV-2, *� �
�#'#�#�$ �#-
��-# MIS-C [4].

���������� ����
�� ������4�$������ �-�-
��5,�F�,���- (IVIG) � ��&� 2 5/+5 
�#&��'�-
,# 7 (43,75%) 
�������-, IVIG � ��&� 1 5/+5 — 
8 (50%) ���%-, 1 (6,25%) ���'#�+� �� ,�+���-
,# IVIG � &�’%&+� & ����������� &5��# -�����. 
;�
��#� ���#-���,# ��� ��4� 
������#: 
10 (62,5%) ����C — � ��&� 30–50 -5/+5 �& 
���,$4#- 
&�#
���%- ��&# �� 3–5 -5/+5, ��4�� (6 ����C — 
37,5%) — �����&� ��&
�'�,# ,�+�����% ��
��#��- 
� ��&� 3–5 -5/+5. /��- ���%- 
��������,$�� 
�#-
&��'�,# 5,�+�+���#+������2�# (B��) �� ��-
�#F���#+#. ; 1 (6,25%) ���'#�+� � ��
� �%
+�-
-� ����� &� &�#
���� A� �� 26% 
����F���,� 
-�(���'��2 ����#,%��2 ,�5��$, �+����+��
���,$-
��2 �+�#5�����2 �� ������
��2 
����#-+# � ���#-
-���,� �#&$+�-�,�+�,%��#C 5�
��#� (��F,. 4).

��#&��'��'# ,�+�����% ��4�C 5��
� 
�-
�������, -# +�����,#�% ��+�-������%-# �-�-
�#+���$+�2 +�����,�5�'��2 ��������2 *��� ,�+�-
����% (����F# ������+�. H�-� 
�'��+��� 
�,�-
�#�� ��4#( 
�������� ���#-���,# ���������� 
����
�� IVIG � ��&� 2 5/+5 �� ��
��#��- � ��&� 
30–50 -5/+5 �& 
���,$4#- &�#
���%- ��&# 
�� 3–5 -5/+5 �,% 
�������2 &-�� � +�������#( 
������%(. ���(����'# ��,#+#C �F’�- ��G�&�2 �� 
&-��# & F�+� ����%, 
���� ��&� IVIG ����#,�-
�% &� 24–48 5��. ;,�, +����'#�$ +,���+�-,�F�-
������#-# 
�+�&�#+�-# �� ����������� �� ��C 
'�� ���,��
��$ *��� ,�+�����% MIS-C, �����C-
�����5� & SARS-CoV-2, -# 
�#C�%,# ��4��-
�% *��� �������% IVIG � ��&� 1 5/+5 
���%5�- 
24 5�� &� �-��# &�����,$��2 �#��-�+#, ,�F���-
����#( �� I(��B-
�+�&�#+��. H�F�� ,�+����-
��% 5��%'+# �� ��4#( �#-
��-�� � ��������% 
�� &�#
���% -��+���� &�
�,���% � ����C F�& 
F��$-%+#( I(��B-&-�� �#&��'�,# ��&� IVIG 
� 1 5/+5/24 5��. :���-���$ �����$ &� ����������� 

I(��B-&-�� 
���,$4� 5��%'+� �F� �#-
��-
-# MIS-C F�,# 
�+�&���%-# �� 
�����
���% 
,�+�����% IVIG (2 5/+5/48 5��). ���
������ �� 
��+�-������C �-��#+���$+�2 ��������2 +�����-
,�5�� *��� ,�+�����% (����F# ������+�, ����#-
,# IVIG �& 5-5� 
� 10-C ���$ ,#(�-��+#. O���� 
�& ��4#( 
�������� �� 
����F���� 
�������5� 
�������% IVIG.

/ 
���,$4�-�, &5���� & ��+�-������%-# �-�-
�#+���$+#( �� ��5,�C�$+#( +�,�5 �������� ,�+�-
����% MIS-C [8], 
�,��#�� ��4#( 
�������� 
���#-���,� ��
��#� �����&� � ��&� 3–5 -5/+5. 
;��,�5�'�� �� ��5,�C�$+#( ��+�-������C ���- 
���%- 
�����#,# ���#F���#+�����
��. :#&$+�-
-�,�+�,%��#C 5�
��#� 
�#&��'#,# ��#��C ��C-
�%
'�C ��4�C 
��������, A� � %+�2 &�#&#,��% �� 
26%, � �%
+���$ ����� 
����F���,� �+����+��-

���,$��2 �+�#5�����2.

1 �������. D����������% B�� C ����,� &�-
,#4���$�% +����������C�#-. / 2014 �. �
�F-
,�+����� ��&�,$���# -������,�&� �� �������( 
���,��
��$ 
�+�&�,# 
�&#�#��#C �
,#� B�� 

������� & IVIG �,% 
��G�,�+�#+# ��������% 
�����#&- +�������#( ������C � �%
+#( �#
��-
+�( (����F# ������+� &� �#��+�5� �#&#+� ��&#-
���������� ��5���&-� �� IVIG [6]. 6���+ ��4� 
5��
� ���,���#+��, 
�����,�&����4# 80 ������C 
(����F 
�������� & �����#&-�-# � +�������#( 
������%(, &��F#,� �#�����+: &����������% B�� 
� 5�����-� 
������ (����F# ������+� ��5��#�-
�� �
,#��� �� ��+������+��� +�������#( ��-
����C [11]. / 2016 �. � �#��2 
�����,�&���,# 
2331 ������� (����F# ����C & (����F�� ����-
��+�. H���
�� B�� �#&��,# ��&�,�
�#- G�+-
����- �#&#+� �#�#+����% �����#&- � ��,#+#( 
�����#&- +�������#( ������C [12]. H�-�, �
#-
���'#�$ �� ��&�,$���# �#( ���,��
��$ �� ���-
(����'# ����������$ ��&#���������� �� IVIG � 
��4�C 5��
�, -# �#��4#,# &�����������# ����-
������ ��&# B��, � �� 
�,$�-����
��.

\�+'�3! 4
N����
���
 �
����
 &
u�~���� �+ "�����
�
��"��" +
&
����" 
���	�"�": 

N����
��
 �*�

�
 ����!
 �����!�
 ���
	�� «Q³tHPU�P» �
 �
�� J. Bordet � 
&��
���	��

�������	: * — ��������	� ���	
�� (p<0,05) �����	�	� � ��	
�
 J. Bordet �� �������. [4].

���
+��� �I� NQG «NQU�N «Q³tHPU�P» 
(n=16) J. Bordet �
 
&��
��. (n=32)

\�#�	��	� ��	�
����� 1 (6,25%)* 5 (15,6%)
���������������	� ���
"�	���� 1 (6,25%)
�	�����	� �����
��� 1 (6,25%)* 9 (28,1%)
��!	�"���!��	
 15 (93,75%) 24 (75%)
Z������
 16 (100%) 14 (43,8%)
/����
	 16 (100%) 23 (71,9%)
/	�
����
�
 16 (100%) 26 (81,3%)
@����
	 1 (6,25%) 11 (34,4%)
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��������'# 
�#&��'��� ��-# ,�+�����% �& 
&�
��
������#- � J. Bordet �� �
�����. [4], �,�� 
&�&��'#�#, *� ��4� 
������# ���������� ���4� 
(�<0,05) 
����F���,# -�(���'��2 ����#,%��2 �� 
������
��2 
����#-+# �� �,� ,�+�����% IVIG, 
��
��#��-, ���#F���#+�-# �� ���������#-# ��-
&�-# B��.

��
�����
�#����- -�,$�#�#���-��2 &�
�,$��2 ���-


�����, &� ��&�,$����-# ��4�5� ���,��
��-
�%, �#�#+ �� 48-5� ��% 
��,% 
���������2 5�-
����2 +������������2 (����F# � � 12 (75%) ��-
��C, %+� ,�+���,#�% �����������, �
������5���% 
�� �,� 
���#*���2 +����������2 ���#��, �� 

SARS-CoV-2 +,��� IgG, � � 4 (25%) ����C — �� 
�,� 5�����5� 
���F�5� +������������2 (����F#. 
�,���'�#C 
���F�5 &�(��������% � F�,$4���� ��-
��C (���+���#&�����% G�F�#,$��� 5��%'+�� � 
&�5�,$��� �,�F+����, �#
��#-# �#�#
���%-# 
�� 4+���, +��’��+�#����-, 
����&����� �F,#''% 
� ��F�%+�-# �#���,$�#( '���#� ��+ �� ��5. .#-
G������C����#C 
��(�� �� ,�+�����% ,���$-
+#- �-���5,�F�,���- � ��&� 1–2 5/+5, B�� � ��-
&� 1–2 -5/+5, ��
��#��- 3–5 -5/+5 �� �,� ���#-
F�+�����,$��2 ����
�2 �#%�#��% �G�+�#��#- �,% 

�������2 &-�� � +�������#( ������%( C ���
��-
�% 
��������.


"���� ,�!"'!_�) ��� "���������) ����'��-
�� ��������".

�36&8&>+3 )*& #'+&*3':
H�	
"���� S	��
 ®	����
 — 
.�	�.�., ���. 
��. ����	�	�
�
� �	���
��� 
� �	��¯��� !	�	
�
� �������
�!� �®� ��	�� 7. ������
�!�. ¬��	��: �. �����, ���. <	
����
�, 69. 
https://orcid.org/0000-0002-7812-6602.
��
"����
 I��� J�
��
�
����
 — 
.�	�.�., ����
	�
 
��. ����	�	�
�
� �	���
��� 
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Unlike adults, children are less likely to get infected SARS-CoV-2, their disease has a mild form and fatal cases are rather rare. However, a new 
disease associated with SARS-CoV-2, the multisystem inflammatory syndrome (MIS-C), has been described in children. Most children with 
MIS-C in the world are blacks or asians.
Purpose — to analyze of peculiarities of MIS-C in children of Lviv region.
Materials and methods. We have analyzed medical records of 16 children who were treated in Communal Non-Commercial Establishment 
of Lviv Regional Council «Lviv Regional Children Clinical Hospital «OKHMATDYT» in the period from September 2020 to January 2021 with the 
diagnosis of MIS-C, associated with SARS-CoV-2.
Results. MIS-C was diagnosed in 16 children (average age was 8.2±0.065 years, girls:boys = 1:0.6). None of our patients was the «primary 
source of SARS-CoV-2» in the household but contracted coronavirus disease after a contact with the sick relatives. The disease occurred 
in 4 (25%) children against the background of acute coronavirus disease, in 4 (25%) more children during the first month and 8 (50%) children 
more than a month after acute SARS-CoV-2 infection. All children has febrile fever and general weakness. Besides, in most of the patients cli-
nical progression of MIS-C was characterized by typical skin rashes and conjunctivitis (13 children — 81.5%), facial swelling and edema of distal 
parts of extremities (11 children — 68.75%). Muscle pain was present in 9 (56%) children, hyperesthesia — in 4 (25%) children, gastrointestinal 
symptoms — in 8 (50%) our patients. Myocarditis was diagnosed in 4 (25%) children, linear dilatation of coronary arteries (2 children — 12.5%) 
and small aneurysms (1 child — 6.25%) — in 3 (18.75%) our patients. All these changes returned to normal 1 month after discharge from the 
hospital.
Conclusions. MIS-C response before the 48th day after acute coronavirus disease and is characterized by typical clinical course. Treatment 
with human immunoglobulin at the dose of 1–2 g/kg, glucocorticosteroids at the dose of 1–2 mg/kg, aspirin 3–5 mg/kg against the back-
ground of antibacterial therapy is effective for the prevention of changes in the coronary arteries and for the recovery of all patients.
The research was conducted in accordance with the principles of bioethics set out in the WMA Declaration of Helsinki and Universal Declaration 
on Bioethics and was approved by the Commission on Ethics of Scientific Research, Experimental Developments and Scientific Works of Dany-
lo Halytsky Lviv National Medical University. The informed consent of the patients was obtained for conducting the studies.
No conflict of interests was declared by the authors.
Keywords: COVID-19, pediatric inflammatory multisystem syndrome, pediatric multisystem inflammatory disease, COVID-19 related, MIS-C 
associated with COVID-19.

Introduction

In the whole world 2019–2020 will go down 
in history of medicine, and perhaps of all 

mankind, as the years of the pandemic caused by 
the coronavirus SARS-CoV-2 (SARS-CoV-2) [5]. 
The disease is characterized by acute respiratory 
symptoms, its being course extremely polymor-
phic: from asymptomatic or fairly mild to severe 
with fatal consequences. Compared to adults, chil-
dren are less likely to contact SARS-CoV-2, the 
disease is mild and fatalities are rare [13]. However, 
a new serious disease in the pediatric population, 
associated with SARS-CoV-2, has been reported 
in literature as «Pediatric Multisystem Inê amma-
tory Syndrome» or «Multisystem Inê ammatory 
Syndrome in Children» (MIS-C). This disease is 
characterized by di� erent phenotypes: Kawasaki 
disease (complete or incomplete form), prolonged 
fever with signs of inê ammation, toxic shock syn-
drome [9]. The e rst cases of Kawasaki disease as-
sociated with SARS-CoV-2 were described in En-
gland, Italy, France, in the regions with the highest 
number of the infected. This being said, most chil-
dren with MIS-C were blacks or Asians [15]. This 

is why it seems challenging to analyze cases of 
MIS-C in the Ukrainian children.

Purpose of the research — to analysis of pecu-
liarities of MIS-C in children of Lviv region.

Materials and methods of research
We have analyzed in-patient medical records of 

16 children age from one to 15 years (average age 
8.2±0.065 years) for the period from September 
2020 till January 2021, who were treated in Com-
munal Non-Commercial Establishment of Lviv Re-
gional Council «Lviv Regional Children Clinical 
Hospital «OKHMATDYT» (CNE LRC LRCKH 
«6HMATDYH») with the diagnosis of MIS-C, 
associated with SARS-CoV-2. Among them there 
were10 girls and 6 boys (girls:boys = 1:0.6).

Clinical study included examination, monitor-
ing of body temperature, respiratory rate, heart 
rate, monitoring of arterial oxygen percent satura-
tion and diuresis.

SARS-CoV-2 virus RNA was detected on the 
material sampled from the nose and throat material 
using an amplie er CFX96 Touch (Bio-Rad, USA) 
using K653, a set of reagents for detecting SARS-
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CoV-2 coronavirus RNA by polymerase chain reac-
tion (PCR) in real time (research and production 
enterprise «Hema», Ukraine) in the laboratory 
of State Establishment «Lviv Regional Center for 
Disease Control and Prevention of the Ministry 
of Public Health of Ukraine». SARS-CoV-2 spe-
cie c antibodies of class G (IgG) were determined 
in venous blood carried out by enzyme-linked 
immunosorbent assay (ELISA) using a ELx800 
Automated Microplate Reader (Bio Tek Instruments 
Inc, USA) and enzyme immunoassay systems for the 
qualitative and semi-quantitative determination 
of IgG antibodies for the SARS-CoV-2 coronavirus 
(«Vitrotest Bioreagenta» LLC).

The rest of the generally adopted laboratory 
tests were conducted in the laboratory of CNE 
LRC LRCCH «6KHMATDYH»: complete blood 
count (H18 LIGHT hematology analyzer and re-
agents, SFRI, France), common urine analysis 
(urine microscopy method), C-Reactive Protein 
(CRP) — latex test (C-reactive protein (CRP) — 
slide, BioSystem S.A., Spain), biochemical blood 
analysis (DS-161 Auto Biochemistry Analizer, 
Sinnowa, China) to determine creatinine (Liquick 
Cor — CREATININE, PZ Cormay, Polska), trans-
aminases (Liquick Cor — ASAT, Liquick Cor — 
ALAT, PZ Cormay, Polska).

Frontal projection chest X-ray examination 
was made using Axiom Iconos R 100 apparatus of 
Siemens Company (Germany).

Transthoracic echocardiography (EchoCG) 
was made using Esaote My Lab 25 Golg apparatus 
(Italy) in all standard projections. Left ventricle 
myocardial dysfunction was diagnosed with the 
ejection fraction (EF) reduction below 55% or seg-
mental contractility abnormalities. Backê ow on 
the mitral valve into systole indicated mitral insuf-
e ciency [12]. To asses dimensions of the coronary 
arteries and their dilatation or aneurysm we used 
pediatric internet calculator (Ped(z): https://
www.pedz.de/de/pedz/mmode.html). Dilatation 
of coronary arteries was diagnosed at z-score 2–2.5, 
and small aneurysms — at z-score 2.5–5 [16].

All results were statistically processed 
using Excel software of Microsoft Oæ  ce 
2016, PRODUCT ID: 00202-50473-09342-
AA974. Quantitative characteristics are shown 
as M±m (arithmetic mean ± arithmetic mean 
standard error). 95% cone dence intervals 
were calculated using Wald test, and when 
frequency of indication approached 0% or 
100% — using the 	 method (angular phi trans-
formation) known also under the name of Fisher’s 
angular transformation method. The probability 

of di� erence between the groups was determined 
using �2 Pearson’s method or Fisher method [2].

The research was conducted in accordance with 
the principles of bioethics set out in the WMA 
Declaration of Helsinki — «Ethical principles for 
medical research involving human subjects» and 
«Universal Declaration on Bioethics and Human 
Rights» (UNESCO). The research was approved 
by the Commission on Ethics of Scientie c Re-
search, Experimental Developments and Scientie c 
Works of Danylo Halytsky Lviv National Medical 
University, minutes No. 8 of November 23, 2020. 
Parents of all the patients gave their consent in 
writing to examination of their children and pub-
lishing results of the studies.

Results of research and discussion
Patients who were treated at CNE LRC 

LRCCH «6KHMATDYH» with the diagnosis 
MIS-C associated with SARS-CoV-2 were divid-
ed by age as follows: 4 (25%) children were aged 
1–5 years, 7 (43.75%) children aged 6–10 years 
and 5 (31.25%) children were in the age group 
from 11 to 15 years. All patients had a cause and 
e� ect relationship with coronavirus infection. 
4 (25%) children had positive PCR for SARS-
CoV-2 at admission to the hospital. In the remaining 
(12 (75%) children) there was recorded the in-
creased IgG levels to SARS-CoV-2 (3.78±0.727) 
and the coronavirus infection in past medical his-
tory. None of our patients was the «primary source 
of SARS-CoV-2» in the household but contracted 
coronavirus disease after a contact with sick rela-
tives. It was established, that MIS-C occurred in 
4 (25%) children against the background of acute 
progression of coronavirus disease, in 4 more chil-
dren (25%) during the 1st month and in 8 (50%) 
children one month after coming through con-
tracted SARS-CoV-2 infection. The disease de-
buted with febrile fever in 16 (100%) patients, 
and on the 2nd day of the disease 3 (18.75%) 
children were hospitalized, on the 5–7th day — 
12 (75%) and on the 10th day of the disease 
1 (6.25%) girl was transferred from the central dis-
trict hospital. 7 (43.75%) of children received anti-
bacterial therapy at the pre-hospital phase.

Among our patients, 3 (18.75%) were obese 
with 1 (6,25%) girl diagnosed simultaneous-
ly with ascariasis; 1 (6.25%) boy was behind in 
physical growth and development and at the age 
of 10 weighed 20 kg (-3.96 z-score); 1 (6.25%) 
girl had been treated for epilepsy during the last 
3 years and another 1 (6.25%) girl had a visual pa-
thology — astigmatism. Clinical manifestations in 
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Table 1
Clinical manifestations of MIS-C in children treated at the «Lviv Regional Children Clinical Hospital 

«OKHMATDYT» in comparison with the data of literature system reviews

our patients, aside from fever, included symptoms 
on the part of practically all organ systems. Gen-
eral weakness was noted in all (100%) children.
Muscle pain was observed in 9 (56.25%) children 
of our patients. Hyperaesthesia was established in 
one quarter (25%) of our patients. As to the gas-
trointestinal symptoms, 8 (50%) children had ab-
dominal pain, 8 (50%) — complained of nausea 
and vomiting, and 6 (37.5%) children had diar-
rhea. What is more, 1 (6.25%) boy was referred 
for the consultation to a surgeon with suspected 
acute surgical pathology with subsequent di� eren-
tial diagnosis of ulcerative necrotic colitis. Chang-
es in the skin and mucous membranes were charac-
terized by polymorphic rashes and conjunctivitis 
(that appeared on the 4th – 6th day of the disease) 
in 13 (81.25%) children, hyperemia of lips and 
tongue in 4 (25%) children. In 11 (68.75%) pa-
tients facial swelling of face and edemas of hands 
and feet were observed against the background 
of rashes. Only in 6 (37.5%) children minimally 
enlarged cervical lymph nodes could be palpat-

ed. The 4 (25%) children had shortness of breath 
and cough. Symptoms on the part of the nervous 
system were manifested as headache in 4 (25%) 
of our patients and 9 (56.25%) children were 
pathologically drowsy (Table 1). The 1 (6.25%) 
girl had a critically severe progression of the dis-
ease with toxic shock syndrome.

The e rst publications on the system analysis 
of clinical, laboratory particularities and treat-
ment of MIS-C appeared in October 2020 [1,3,7]. 
The studies cover the period of time from January 
to July 2020 and quite large groups of patients. 
This gave us the opportunity to compare our re-
sults with the world results (Table 1). In 2020 
we had a 15-fold increase in the number of cases 
of Kawasaki disease in the children population of 
Lviv region. It is known that a typical Kawasaki 
disease is usually diagnosed in children under 
5 years of age. In contrast, in our study, children of 
this age accounted for only 25%.

Of course, our cohort is several-fold smaller 
and, perhaps, in the future, having a larger study 

Indicator CNE LRC LRCKH 
«QHMATDYP»

M. Ahmed 
(syst. rev.) [1]

S.C. Aronoff 
(syst. rev.) [3]

S. Godfred–
Cato [7] 

Total, n (%) 16 (100%) 662 (52.3%) 505 570 (55.4%)
Age, years 8.2±0.065 9.3 8 8

Comorbidities, % 37.50%
(13.78-61.22)

48%
(44.23–51.84)

34%
(29.9–38.17)

Muscle pain / 
weakness, %

100%
(94.12–100.00)

13.4%
(10.85–16.04)*

Gastrointestinal 
symptoms, %

50%
(25.5–74.5)

79.1%
(75.46–82.56)*

90.9%
(88.37–93.39)*

Abdominal pain, % 50%
(25.5–74.5)

73.7%
(70.36–77.07)*

61.9%
(57.69–66.16)

Diarrhea, % 37.5%
(13.78–61.22)

53.2%
(48.81–57.51)

Nausea 
and vomiting, %

50%
(25.5–74.5)

68%
(64.42–71.53)

61.8%
(57.52–65.99)

Skin and mucous 
membranes, %

93.75%
(77.21–100.00)

70.9%
(66.91–74.84)*

Rash, % 81.25%
(59.2–95.94)

56.2%
(52.41–59.97)*

60.2%
(55.93–64.47)

55.3%
(50.93–59.6)*

Conjuctivitis, % 81.25%
(59.2–95.94)

51.8%
(48.01–55.62)*

52.2%
(47.92–56.63)*

48.4%
(44.06–52.78)*

Lips and tongue 
hyperemia, %

25%
(3.78–46.22)

32.6%
(29.06–36.2)

43.5%
(39.24–47.89)

Edema of the 
limbs, %

68.75%
(46.04–91.46)

19.3%
(16.33–22.34)*

47.5%
(43.17–51.88)

Lympha-
denopathy, %

37.5%
(13.78–61.22)

30.4%
(26.48–34.51)

13.3%
(10.37–16.3)*

Di�  culties 
breathing, %

25%
(3.78–46.22)

18.3%
(15.33–21.22)

26.1%
(22.31–29.97)

Pathological 
drowsiness, %

56.25%
(31.94–80.56)

19.5%
(16.47–22.5)*

32.6%
(28.54–36.72

Shock syndrome, 
hypotension, %

37.5%
(13.78–61.22)

60.1% 
(56.39–63.85)

72.7%
(68.79–76.56)*

49.5%
(45.11–53.83)

Note: * — signi� cant di� erence (p<0.05) in comparison with Non-Commercial Establishment of Lviv Regional Council «Lviv Regional Children Clinical Hospital 
«OKHMATDYT».
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group our results will change. However, our pa-
tients, compared with the data published by 
M. Ahmedet al [1], more often (p<0.05) com-
plained of muscle pain, especially of cervical and 
occipital muscles, that in several cases was inter-
preted as sti� ness. Changes in the skin and mu-
cous membranes (�<0.05) were recorded in a con-
siderably larger number of children [7]. It is char-
acteristic, that conjunctivitis and polymorphic 
rashes were more common in our group [1,3,7]. 
The number of patients with edema of the hands 
and feet was dee nitely larger than in the study of 
M. Ahmed et al and did not di� er signie cantly 
from the data presented by S.C. Arono�  et al [1,3]. 
Signie cantly fewer of our patients had symptoms 
of gastrointestinal tract lesions [1,3,7]. We assume, 
that this can be connected with uniformity of pa-
tients in our group in whom the clinical course of 
the disease is similar to the complete or incomplete 
form of Kawasaki disease. On the other hand, the 
systemic analyses could include children not only 
with phenotype of the Kawasaki disease, but also 
with persistent fever, myocarditis, and toxic shock 
syndrome. Another proof in favor of this hypothe-
sis is a dee nitely lower percentage of children with 
shock in our study in compared with the data of M. 
Ahmed et al. [1].

At laboratory examination (Table 2) in 12 (75%) 
children showed leukocytosis, the average num-
ber of neutrophils attained 18.63±2.21×109/l 
and lymphocytes — 2.31±0.49×109/l. This being 
said, in 7 (43.75%) patients their number was low-
er than 1.5×109/l, in 4 (25%) of which this num-
ber was less than 1.0×109/l (0.29–0,62×109/l). 
CRP, as an inê ammation biomarker, was in-
creased in 14 (87.5%) children (mean value 
151.63±10.083 mg/l). A lower than normal level of 
hemoglobin (Hb) was observed in 7 (43.75%) pa-
tients (mean value 93.71±1.16 g/l). In 10 (62.5%) 

children the platelet count was below 150×109/l 
(148.27±22.522×109/l). Increased level serum 
creatinine level (over 120 ímol/l) was found 
in 6 (37.5%) children, alanine aminotransferase 
(ALAT) was slightly increased in 5 (31.25%), but 
the increased aspartate aminotransferase (ASAT) 
level was observed in 9 (56.25%) patients.

Compared with the data of the American and 
European meta-analyses, in contrast to the in-
dices given by M. Ahmed et al., there was a sig-
nie cantly higher leukocytosis and a signie cant-
ly lower level of platelets (�è0.05) was observed 
in our group of children [1]. In contrast, compared 
to the values shown by S.C Arono�  et al., against 
the background of signie cantly higher numbers of 
leukocytes and CRP the absolute number of lym-
phocytes was three times higher (�è0.05) in chil-
dren of our group [3]. Perhaps in this situation it 
is important on which day of the disease and on 
which day of fever these indices have been deter-
mined. In the e rst 5 days we often did not observe 
any increase in the number of granulocytes and 
registered absence of CRP. However, starting from 
the 5th day of the fever period, especially with the 
appearance of rashes, conjunctivitis and edema of 
the hands and feet, leukocytosis with neutrophi-
lia, CRP increased sharply, and platelets count de-
creased.

Arterial blood oxygen saturation (SpO2) in 
6 (37.5%) patients at admission to the hospital was 
below 93%, and the mean value in children of the 
study group was 87.38%±1.23. The 4 (25%) of our 
patients had radiologically cone rmed pneumonia. 
At that time half of them had a positive PCR to 
SARS-CoV-2, that is an acute progression of coro-
navirus disease.

EchoCG revealed 4 (25%) cases of reduced 
(26–55%) left ventricular ejection fraction (EF) 
and mitral valve insuæ  ciency (MI). Myocarditis 

Table 2
Clinical and biochemical laboratory parameters in children with MIS-C treated 

at the «Lviv Regional Children Clinical Hospital «OKHMATDYT»

Note: M±m — arithmetic mean ± standard arithmetic mean error; n — absolute number of patients; % — percentage value; * — signi� cant di� erence (p<0.05) 
in comparison with the reference value of the analysis.

Indicator M±m N %

WBC
normal

(5.5–12.0×109/l) 9.07±0.71 4 25

leukocytosis (>12.0×109/l) 25.49±2.41* 12 75
Lymphopenia (<1.5×109/l) 0.82±0.18* 7 43.75
Hb (<100 g/l) 93.71±1.16* 7 43.75
Platelet (<150×109/l) 102.8±13.07 10 62.5
Creatinine (>120 umol/l) 145.8±8.93* 6 37.5
ALAT (>30 U/l) 49.96±8.64 5 31.25
ASAT (>30 U/l) 61.43±9.71* 9 56.25
CRP (mg/l) 151.63±10.083* 14 87.5
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was diagnosed in 4 (25%) children. Linear dilata-
tion of coronary arteries (2–12.5%) and small an-
eurysms (1–6.25%) were identie ed in 3 (18.75%) 
of our patients (Table 3). All these changes re-
turned back to normal one month after discharge 
of the patients from hospital. EchoCG changes 
found in our patients did not di� er signie cant-
ly from the data of J. Bordet et al. [4]. The limi-
tation of EchoCG is visualization of only ini-
tial segments of the coronary arteries, and this is 
why we plan to conduct the study using a com-
puterized tomography 6 months after recovery, 
despite the absence of EchoCG changes in the fol-
low-up examination of children a month after dis-
charge from the hospital.

The e rst cases of coronavirus infection were 
registered in Ukraine in the end of March 2020. 
Since that time their number has been steadi-
ly growing and the e rst peak incidence of SARS-
CoV-2 in both, Ukraine and Lviv region, was 
registered in the end of November 2020. The e rst 
patient diagnosed with MIS-C was admitted to 
our hospital on September 1, 2020. This is why we 
cannot attribute occurrence of MIS-C in time only 
to the pandemic and the peak incidence of SARS-
CoV-2. Bearing in mind that we had no opportu-
nity to conduct a virological study, we can assume 
that the occurrence of MIS-C in Lviv region can be 
associated with a certain serotype of SARS-CoV-2 
virus, which actually provokes an «inadequate» 
immune response, which ultimately causes inê am-

mation and systemic vasculitis [10]. On the other 
hand, MIS-C, like Kawasaki disease (whose etio-
logy as of today has not been established), leads to 
widespread vasculitis in the result of damage to en-
dothelium, which can also be caused by a certain 
type of virus or super antigen [14]. Besides that, 
there is no denying inê uence on the formation of 
exactly such type of immune response of the com-
bined viral load in each specie c population. After 
all, other viruses circulating in this environment 
can also cross-react with SARS-CoV-2, which will 
cause MIS-C symptoms [4].

Standard Ig (IVIG) intravenous therapy 
at the dose of 2 g/kg was performed on 7 (43.75%) 
patients, 8 (50%) children received IVIG at the dose 
of 1 g/kg and one (6.25%) girl was not treated with 
IVIG because her mother did not give her consent. All 
our patients were administered aspirin: 10 (62.5%) 
children at the dose of 30–50 mg/kg with subsequent 
reduction of the dose to 3–5 mg/kg, the remaining 
children (6 children — 37.5%) began treatment 
immediately with aspirin at the dose 3–5 mg/kg. 
Parenteral administration of glucocorticosteroids 
(GCS) and antibiotics was prescribed to all children. 
The 1 (6.25%) girl in a very grave condition, with 
EF reduced to 26%, required mechanical lung 
ventilation, extracorporeal oxygenation and inotropic 
support and was administered low molecular weight 
heparin (Table 4).

Prescribing treatment to our group of patients, 
we followed recommendations of the American 

Table 3
Changes in echocardiographic parameters in children with MIS-C treated at the 

«Lviv Regional Children Clinical Hospital «OKHMATDYT» compared with J. Bordet and co-authors

Table 4
Therapeutic tactics of patients with MIS-C: «Lviv Regional Children Clinical Hospital «OKHMATDYT» 

and data published by J. Bordet et al.

Note: * — the di� erence is insigni� cant (p>0.05) compared to the data of J.jBordet et al. [4].

Note: * — signi� cant di� erence (p<0.05) compared with J. Bordet et al. [4].

Indicator CNE LRC LRCCH «OHMADYT» 
(n=16)

Jeanne Bordet et al.
(n=32)

Left ventricular ejection fraction, % 60.8 (26–74)* 54.8
Left ventricular dysfunction 6 (37.5%) 13 (41.9%)
Mitral valve regurgitation 4 (25%) 16 (51.5%)
Dilatation / aneurysms of coronary arteries 3 (18.75%) 5 (16.1%)

Indicator CNE LRC LRCCH «OHMADYT» 
(n=16)

Jeanne Bordet et al.
(n=32)

Mechanical lung ventilation 1 (6.25%)* 5 (15.6%)
Extracorporeal oxygenation 1 (6.25%)
Inotropic support 1 (6.25%)* 9 (28.1%)
Immunoglobulins 15 (93.75%) 24 (75%)
Glucocorticosteroids 16 (100%) 14 (43.8%)
Aspirin 16 (100%) 23 (71.9%)
Antibiotics 16 (100%) 26 (81.3%)
Heparin 1 (6.25%) 11 (34.4%)
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Heart Association on treatment of Kawasaki di-
sease. This is why initially half of our patients 
received standard IVIG therapy at the dose of 
2 g/kg and aspirin at the dose of 30–50 mg/kg with 
subsequent reduction of the dose to 3–5 mg/kg in 
order to prevent changes in the coronary arteries. 
Taking into account the large volume of infusion 
and changes in the heart, the full IVIG dose was 
administered in 24 to 48 hours. However, guid-
ed by the clinical and laboratory indices and ab-
sence at the time of the studies pertaining to treat-
ment of MIS-C associated with SARS-CoV-2, we 
decided to administer IVIG at the dose of 1 g/kg 
during 24 hours with satisfactory changes in the 
laboratory and EchoCG indices. That is, abate-
ment of fever and other symptoms and the ten-
dency towards reduction of inê ammation mark-
ers in children in the absence of any EchoCG 
changes the IVIG dose was determined at 
1 g/kg/24 h. At the same time, even in the ab-
sence of EchoCG changes, the continued fever 
or MIS-C symptoms were indications for the con-
tinued IVIG treatment (2 g/kg/48 h). Following 
recommendations of the American Heart Associa-
tion treatment of Kawasaki disease by IVIG injec-
tion was carried out from the 5th to the 10th days of 
fever. None of our patients required repeated IVIG 
injection.

Following subsequently recommendations 
elaborated by the American and British col-
leagues for treatment of MIS-C [4], half of our pa-
tients received aspirin immediately at the dose of 
3–5 mg/kg. Similarly to the British recommen-
dations, all children underwent antibiotic thera-
py. Low-molecular-weight heparin was prescribed 
to our only girl in the gravest condition whose 
EF dropped to 26%, and her condition required ex-
tracorporeal oxygenation.

One last thing. The use of GCS remains to be 
controversial. In 2014 there were published re-
sults of the meta-analysis and recent studies that 
demonstrated a positive e� ect of GCS in combi-
nation with IVIG preventing formation of coro-
nary artery aneurysms in severe cases of Kawasaki 

disease with a high risk of resistance of the organ-
ism to IVIG [6]. However, another group of re-
searchers, having analyzed 80 case histories of pa-
tients with coronary artery aneurysms arrived at 
the conclusion that the use of GCS in the acute pe-
riod of Kawasaki disease has an adverse e� ect on 
reconstruction of coronary arteries [11]. In 2016, 
2331 case histories of children with Kawasaki di-
sease were analyzed in China. GCS therapy is re-
cognized as an independent factor of the risk of oc-
currence of aneurysms and large coronary artery 
aneurysms [12]. Therefore, relying on the results 
of these studies and bearing in mind absence of re-
sistance to IVIG in our group, we decided to use 
standard doses of GCS instead of pulse therapy.

Comparing treatment with the data published 
by Jeanne Bordet et al. [4], it should be noted that 
our patients signie cantly less often (p <0.05) re-
quired mechanical ventilation and inotropic sup-
port against the background of treatment with 
IVIG, aspirin, antibiotics and standard doses of 
GCS.

Conclusions
The MIS-C response according to the results 

of our study appeared before the 48th day after 
acute coronavirus disease and in 12 (75%) of chil-
dren treated as inpatients was observed against 
the background of increased concentrations of 
antibodies to SARS-CoV-2 of Ig G class and 
4 (25%) children against the background of acute 
course of coronavirus disease. Clinical course of 
the disease in most children is characterized by 
febrile fever and general weakness, typical skin 
rashes, conjunctivitis, swollen and edema of distal 
parts of the arms and legs. Di� erentiated approach 
to treatment with human immunoglobulin at the 
dose of 1–2 g/kg, glucocorticosteroids at the dose 
of 1–2 mg/kg, aspirin 3–5 mg/kg against the back-
ground of antibacterial therapy appeared to be ef-
fective for the prevention of changes in the coro-
nary arteries and for recovery of patients.

No conw ict of interests was declared by the au-
thors.
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Features of omega-3/omega-6 fatty acid metabolism in children with epileptic 
encephalopathies and autism spectrum disorders 
L.G. Kyrylova, 
.
. Yuzva, O.O. Miroshnikov
SI «Institute of Pediatrics, Obstetrics and Gynecology named after academician O.M. Lukyanova of the NAMS of Ukraine», Kyiv

Purpose — to study the level of the serum fatty acids in children with autism spectrum disorders (ASD); to compare omega-6/omega-3 ratio 
depending of the clinical manifestation epileptic encephalopathy (EE) and ASD  and electroencephalography data (EEG).
 Results. Indicators of fatty acid concentration indicate that the serum of children showed a significantly low level of omega-3 polyunsaturated 
fatty acids (PUFA) and saturation of omega-6 po PUFA in all groups of children. The level of concentration of the main metabolites of essential 
fatty acids reflects the imbalance due to deficiency of essential linolenic acid and its metabolite — docosapentaenoic acid, especially in chil-
dren with ASD and epileptiform changes in the EEG (group 2), (p<0.01). Among the omega-6 PUFA found a high content of essential linoleic 
acid and its metabolite — arachidonic acid, which causes the total excess of this group of PUFA, more pronounced in the groups 1 and 2.
The level of index of unsaturated fatty acids in children from the group 1 was 10.1, in children from the group 2 — 9.8, and in the group 3 — 9.3. 
The obtained results of the assessment of the unsaturation index reflect the lower level of index of unsaturated fatty acids in children of the 
group 3 who have manifestations of ASD and epileptic seizures compared to other groups (p<0.05, r=0.99).
Conclusions. The data is a reliable evidence that children with ASD, epileptic seizures and epileptiform changes in the EEG have higher levels 
of omega-6 PUFA and arachidonic acid and omega-3 and docosahexaenoic acid deficiency. The most pronounced imbalance in both the ratio 
of omega-6 / omega-3 and arachidonic acid / docosahexaenoic acid in the group of children with ASD and epileptiform changes in the EEG. 
These results may support the theory of changes in the properties of the phospholipid membrane and ion channels of nerve cells and require 
further study using electron microscopy.
The research was carried out in accordance with the principles of the Helsinki Declaration. The study protocol was approved by the Local Ethics 
Committee of all participating institutions. The informed consent of the patient was obtained for conducting the studies.
No conflict of interests was declared by the authors.
Keywords: autism spectrum disorders, epileptic seizures, essential fatty acids, monounsaturated fatty acids, unsaturated fatty acids, fatty acid 
unsaturation index.
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/ ��'����-� ���
�,$���� 
���%5�- �����-
�$�5� ���%�#,���% &���,� +�,$+���$ (��-

�#( �& ��&,���-# ���#��#'��5� �
�+��� (�;�), 
*� �#+,#+�� &���
�+����% ����� F�5��$�( 
G�(�����. D�+��-�, 
�4#������$ �;� ����� ��-
��C �K; &���,� & 8,08 �#
��+� �� 1000 ����C 
� 2004 �. �� 20,53 �#
��+� �� 1000 ����C 
� 2014 �., *� ������#�$ F,#&$+� 2% �#�%'�5� 
����,���% [11]. >�,$4���$ ���+����� 
�%���-
��$ ��+� &�������% 
�,�
4���%- ���5����#+#, 
&�+��-�, ���'����%- � ��&4#����%- �����'#( 
���5����#'�#( +�#����2� &�(��������% �� &F�,$-
4���%- �F�&������� -��#'�#( 
������#+��, 

���5�5�� �� F��$+�� *��� 
��%��� �;� [4]. 
6������-# ��+�-# 
��(��# �� �;� &-��#,#�% 
� F�+ �#&��'���% �$�5� &�(��������% %+ 5���-
��5����2 5��
# 
���4��$ ��&�#�+� �������2 
�#���-#, %+� -���$ ��&��-������ ����,�5��, 
�,� (���+���#&���$�% &�5�,$�#- +�-
,�+��- 
�#-
��-��, 
��’%&��#( �& 
���4���%-# �����,$-
��2 �&��-���2, +�-���+���2 �� 
������+# (&�+��-
-�, �������#
����$ � �F-�
�����$ ��C �F� ����-
�����) [1].

�&��-�&�’%&�+ �;� �� �
�,�
��2 � ����C 
� 
���-���- 
#,$��2 ���5# �� �#�+���2 ����-#( 
���,���#+�� � 5�,�&� 
�#(������,�5�2 �#�%'�5� 
��+�. 6������ ���� 
�������
���$ G�+� ���#&��-
'������ �������� ��5�, *� � ������#- &�(��-
������%-, � *� +�-��F���#- �����-. D�+��-
-�, 
#����% *��� +�-��F������� �
�,�
��2 
�# 
�;� &�,#4���$�% ���+�#�#- ����� �
����,����� 
�& 
�#(������,�5�2 �#�%'�5� ��+� [9,17,33]. 
� �������C +,��#G�+���2 DSM-V ���-��# 
«
����&#��� ��&,��# ��&�#�+�» (PDD) � «��&-
,��# ���#��#'��5� �
�+���» (ASD) �
#����$-
�% %+ �#����-# �� �
#����$ 5�����5���� 5��-

� 
���4��$ ��&�#�+� �������2 �#���-#, %+� 
-���$ ��&��-������ ����,�5��, �,� (���+���#-
&���$�% �
�,$�#-# �#-
��-�-#, 
��’%&��#-# 
& 
���4���%-# �����,$��2 �&��-���2, �
�,+�-
����% � 
������+# (&�+��-�, �������#
����$ 
��C �F� ���������) [1,3]. �
����,���# &�����$�% 
&�
#����%-: «��&,��# ���#��#'��5� �
�+��� — 
�� (����F� %+ ��&�,�5�'�� ��#�#�% '# �#����- 
�F� 
��%� ��4�2 (����F#?» [15].

���%�# �;� � ����C & �
�,�
�#'�#-# ��-

���-# &�����'���$�% ���#�$ '����. / ���5��-
��#�� �
�,�
�#'�#( ����G�,�
���C �#��,%��$ 
��� �#
#: 1 �#
 �#�#+�� � ����C & �
�,�
�#'�#-
-# �#����-�-#, 
�# %+#( ��&,��# +�5���#�-
��2 �G��#, ����,�+��, -��,���% � 
������+# 
& ���#��#+�
���F�#-# 
��%��-# G��-���$-
�% ����,���+ '���#( �
�,�
�#'�#( ��
����; 
11 �#
 (���+���#&���$�% 
�#(�'�#-# � �����,$-

�#-# 
���4���%-#, � ��-� '#�,� �;�, &� ������-
����� �
�,�
�#'�#( ��
����. 11 �#
 �
�,�
�#'-
�#( ����G�,�
���C �#&��'���$�% %+ +�5���#�-
�� �
�,�
�#G��-�� ��&����5����% — �#����- 
��F��#( 
���4��$ �#*#( 
�#(�'�#( G��+��C 
� ����C, �����C����#C & �
�,�
�#G��-��� �+-
�#������ �� IIB &� ����������� � �#( �
�,�
�#'-
�#( ��
���� �F� & 
���#��+#-# ��
���-# � ���-
-��&� [24,25].

�,�� &�&��'#�#, *� -�
,#�#- � 111 �#
 
����G�,�
���C & �;�, &�+��-�, 5����#'�� �����-
-������� & ����&
�&���#-# ��
���-# �F� F�&��-
��-�#-# G��-�-#. D�+��-�, -# � ���2C 
��+-
�#�� ��������&��� &�����'�,# ����C & ��5���#�-
�#- 
���F�5�- �;�, � %+#( F��$+# �� -��#'�#C 

������, �F� �� ���-�'�,# ��
����, �F� �� ��-
����,# 2- ���5#. ��� '�� �5,%�� �������,���, 
*� � �#�#�# -���$ -���� ��+� ��
��#, %+ �F���-
�#. L� �
������
���% �����#�$ �� ��-+� ���-
����� ���F(������� ����,$��5� �#�'���% ���--
��&� �� �
#������% F��$+�� ����C & �;�.

����G�&��,�5�'�� &-��#, %+� &�-��,���$ 

�������% �;� �� �
�,�
��2 � ����C, ���������$� 
&��&�-�,�. :� �$�5���� �F#��� ��&,��# ���
�-
��$�% ���,��+�- 
���4���5� G��+���������% 
��C����,$�#( �#���- �� ����#( +���,�� [2,10].

���� ���,��
���% — �#&��'#�# ,�
���#C 
�
�+�� �#�����+# +���� ����C & �;�; 
�����%�# 
���#-��� 
�+�&�#+# &�,�
�� ��� +,���'��5� 
�-
��F�5� &�(��������% �� ���#( �,�+�������G�-
,�5��G�2 (IIB).

t
��	�
�� �
 "����� ��
��������
� ������ ��F��# 
�+,����� ��&�,$���# 

�F���
���%, ,�+�����% �� �#��-�'��5� �
�-
�����
���% 121 �#�#�#, F��$+# %+�2 &�����-
,#�% 
� -��#'�� ��
�-�5� & 
�#���� &���#--
+# �F� ��5���� 
�#(�--��,������5� ��&�#�+�, 

���4��$ +�-���+���2, �����,$��2 �&��-���2 �� 

������+#, �
�,�
�#'�#-# ��
���-# �F� &-���-
-# �� IIB �
�,�
�#G��-��5� (���+���� 
���%-
5�- 2019–2021 ��. 6F���
���% ���( 
�������� 

�������� &� �-��# 
��
#����% F��$+�-# 
��G��-�����2 &5��# & ����#-���%- 
�#��#
�� 
F����#+# �� ������,�5�2 �� ���- B�,$����$+�2 ��-
+,�����2 (2004) «I�#'�� 
�#��#
# -��#'�#( 
���,��
��$ &� �'���� ,��#�# � %+���� �F’�+-
�� ���,��
���%», ��������2 ���# Ï���
# 
�� 
&�(#�� 
��� �� 5������� ,��#�# � &�’%&+� �& &�-
���������%- ���%5���$ F��,�5�2 �� -��#�#-
�#: +�������2 
�� F��-��#�#��. 6F���
���% 
�� ,�+�����% ����C 
�������� �� F�&� �����,��-
�% 
�#(������,�5�2 �,% ����C & 
��#����,$��� 

���,�5��� �� ��G���#-# &�(��������%-# 
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./ «1���#��� 
�������2, �+�4������ � 5���+�-
,�5�2 �-��� �+���-�+� 6.7. 8�+’%����2 :;7: 
/+��2�#».

$������� ,�'�-���! �� ���,��
���%: &5�-
�� F��$+�� 
������� �� �'���$ � ���,��
����; 
��+ �#�#�# ��� 2 �� 6 ��+�� �+,�'��; ��%�����$ 
� �#�#�# &���#-+# �F� ��5���� ��&�#�+� 

�#(�--��,�����#( ���#'�+, 
���4��$ +�-
-���+���2, �����,$�#( G��+��C �� 
������+#; ��-
%�����$ �F� ����������$ �
�,�
�#'�#( ��
���� 
�F� �
�,�
�#G��-�#( &-�� �� IIB.

$������� "�'�-���!: ����������$ &5��# F��$-
+�� 
������� �� �'���$ � ���,��
����; ��+ �� 
24 -�� �F� 
���� 6 ��+��; ��&�-��� ������,���$ 
F�& �&��+ �;�; �#����- ;�
��5���; ��%�����$ 
�������#( 
���4��$ (5,�(���, �-����&); 
��%�����$ ����
���2 ���# ��&�#�+� �F� 
��5��-
���'�5� &�(��������% �������2 �#���-#, *� 

�������
��� -�����-# ��C����&��,�&���2 �F� 
5����#'��5� ���������%; �'���$ �#�#�# � ��4#( 
���,��
���%(.

�G��-����� ��# 5��
# 
��������, %+� ��&�#-
,#�% -�
 ��F�� &�,�
�� ��� +,���'�#( 
��%��� 
� &-�� �� IIB.

6F���
��#( 
�������� & �
�,�
�#'��� ����-
G�,�
����� �� 
��%��-# �;� 
���,��� �� ��# 
5��
#:

�) 1-4� 5��
� — (���� ���# & +,���'�#-# 

��%��-# �;�, �,� F�& �
�,�
�#'�#( ��
���� 
�� �
�,�
�#G��-�#( &-�� �� IIB (n=35);

F) 2-5� 5��
� — (���� ���# & +�5���#���� 
��&����5������, ��F�� & +,���'�#-# 
��%��-
-# �;�, � %+#( �� ���-�'��� �F� ���-�'��� ��-
����&��� � ���-��&� �
�,�
�#'�� ��
��#, �,� 
& �
�,�
�#G��-�#-# &-���-# �� IIB (n=32);

�) 3-�% 5��
� — (���� ���# & +,���'�#-
-# 
��%��-# �;�, �
�,�
�#'�#-# ��
���-# 
�� �
�,�
�#G��-�#-# &-���-# �� IIB (n=34);

.,% ����+# ����% �#�F�,���� 
#��#( +#�-
,�� �#+��#����� ���,�& ����+�� �����#'������ 
(1::) 
#��#( +#�,��. 1:: 
#��#( +#�,��, 
�F� ����+� 
����C�#( &�’%&+�� ���
���$�% ��-
��5��,$�#- 
�+�&�#+�-, %+#C ����F��
�� 
���#'�����$ +,��#���2 -�-F���# �-�5�-3 �� 
�-�5�-6 
�,������#'��#( 
#��#( +#�,�� 
(�:O�). ��� -�
� ����F��
��# ���#�����$ 
+,��#���2 -�-F���#. �#+��#�����% 
�+�&�#-
+� 1:: &��'�� 
�4#���� � +�����,�5�2 �,% ��-
�,��
���% +�����-���#��� 
�# (����'�#( &�-
(��������%( ����%. � �����,�5�2, &�+��-� 
�# 
�
�,�
�#'�#( ����G�,�
���%( �� �;�, 1:: 

#��#( +#�,�� ��&��(����� �
��4�.

.,% ����+# �%
+���� 
��%��� �;�, +�5���#�-
��2 �������������, ��5���� -��,���% �� 
�-

�����+��#( ���#+�� �#+��#����� �
#����,$�� 
4+�,� CARS �,% ���( ����C, %+#- �������,��� 
���5��& �;�. D�,�
�� ��� ��&�,$����� ��������-
�% �#��,��� 5��
# & �%
+#- � ,�5+#- 
���F�5�- 
�
�,�
�#'��2 ����G�,�
���2 �� �;�. / 20 ����C 
���5��������� &���#-+� 
�#(�--��,������-
5� ��&�#�+� & +�5���#��#- &�#
���%-, � %+#( 
F�,# ����+����� &-��# �� -�5�����-��&�����-
��C ��-�5��G�2 �F� +,���'�� 
��%�# %+#( �� ���-

�����,# +�#����%- �;�.

����� ����C & �;� F�,� 60 (63,2±7,1%) 
(,�
'#+�� � 41 (40,5±5,42%) ���'#�+�. ����-�, 
*� �;� � F�,$4 
�4#���#- ����� (,�
'#+��, 
��
�, ���#-��� ��-# ���� &F�5���$�% & ���#-# 
&�+������#( ���,��
��$ [9].

.��,��
���% 
�������� &5���� & 
�#��#
�-
-# F����#+# �� 
�5��
��� � ,�+�,$��-� ��#'-
��-� +�-�����. � �F���
��#( ����C ����F���� 
�� 4 -, ��,$��2 +����, %+� 
������#,# � 
��F��-
+� �� �����#G�5���,# 
���%5�- 7–10 (� 

�# 3000 �F/(�. �����,��� ��� G��-��#( �,�-
-����� �#�����+� ����F���� � ����#,$�� 
��F��-
+� �� &�-���
��� &� ��-
������# -18–20
�. 
.�,� �#&��'��� +����������2 
#��#( +#�-
,�� +���� -�����- 5�&����#���2 (��-���5��G�2 
&� -�����- >,�%–.�C���. .,% ����#��#'��2 
�F��F+# ���#-��#( ���#( �#+��#����� 
��5��-
-� «Excel».

G�+����
�� ��
�������� �
 �# �*����	����
��� '�� ���,�&� ��&
���,� &� ��+��#- �+,�-

��- ��� 5��
# F�,# -�C
� ����5� ��+�, �������C 
��+ ������#� 4,02±0,95 ��+�. ����� ����C 
�����-

�,# (,�
'#+#, ������� �
�������4���% ���'�-
��+ �� (,�
'#+�� ������#,� 1:3 (p<0,05).

��+��#C ���
�&�� �F���
��#( ����C �F�-��-
,��#C �#-, *� F��$+# &�������$�% & 
�#���� 
+�5���#��#( � 
������+��#( 
���4��$ &��F�,$-
4�5� 
��,% ���%5����% �#�#��� 3-��'��5� ��+�, 
(�'� 
�'���+ 
���,�5�2 
�#
���� �� 
����� ���-
�$�5� ��+�.

�,��#��� -�-F���� ��C���� & ���-� C�5� 
����#-# +���,�-# &�F�&
�'�� G��+��������-
�% �������2 �#���-# & G��-�����%- -�����#(, 
+�5���#��#( � 
������+��#( ���+��C. >�,�
��-
�#C G��G�,�
���#C 4�� �+,�����$�% & 
#��#( 
+#�,��. :�C-��4� 
���4���% �
�������4��-
�% %+#( -�
� 
�#&����# �� 
���4���% G��+-
�����,$��2 �+�#������ %+ ��-�2 +,��#�#, ��+ 
� ����#( +���,��, *� &������� � G��G�,�
��-
�#C -���#+�. ��� '�� ���,�&� ,�
����5� �
�+��� 
+���� �F���
��#( ����C �#%�,��� F,#&$+� 
40 
#��#( +#�,��, %+� ��,�
��$ �� ��+#( �����-
�#( +,����: ���#'���, -��������#'��� �� 
�,�-
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�����#'��� 
#��� +#�,��#. �:O� ��&
���,��� 
�� �-�5�-3 �� �-�5�-6 +,��# ���
������ �� ,�
��-
��2 G��-�,#. ��+�&�#+# ���#'��#( 
#��#( 
+#�,��, ������+��� +����������% %+#( � ���,�&� 
������#,� -��4� 0,5%, �� ���(�����,#�% 
�# 
�F��(��+�(, � 2( &�5�,$�#C �-��� �� 
����#*�-
��� 10% ��� &�5�,$��2 ��-# 
#��#( +#�,��.

��� '�� ���,�&� 
�+�&�#+�� +��������-
��2 
#��#( +#�,�� �#%�,���, *� � �#������� 
+���� ���-�'���% ���������� �#&$+#C �����$ 
�-�5�-3 �:O� � ���#'���% �-�5�-6 �:O� 
� ���( 5��
�( ����C.

.��� ��&
���,� �+��-#( +,���� 
#��#( +#�-
,�� �������� �� �#�. 1.

:� �#�. 1 ����F��
��� 
�+�&�#+# +��������-
��2 ������#( +,���� 
#��#( +#�,��. :�CF�,$-
4� '���+� 
�#
���� �� ���#'��� 
#��� +#�,��#, 
����� %+#( ������#- 
��������#+�- � 
�,$-
-��#���� +#�,���, �� -��������#'��� (
�����
-
�� �,�2����) 
#��� +#�,��#. 6��#-��� 
�+�&-
�#+# � �#
��#-#, ��+�,$+# �� 
#��� +#�,��# � 
������#- ����5��#'�#- ��F������- � ��5���&-�.

�
�������4���% +����������C �:O� 
�#+,#+�� F�,$4� ���5�, ��+�,$+# F�5��� -�
��-
����#( ���,��
��$ ������
���$ 
�� �#�F�,��� 
� �$�-� ��5-���� ,�
����5� 
��G�,� � ����C 
& �;� [27–29]. ����� ���,�& ����% �:O� 
� ����C & �;�, �
�,�
�#G��-�#-# &-���-# 
�� +�5���#���� ��&����5������ ����4� �� 
��-
���#,#. .,% ����+# F�,���� �-�5�-3 / �-�-
5�-6 �:O� ���(����� ����� ��������,$�#( 

#��#( +#�,�� — ,���,���2 �� ,���,�����2 �� 2( 
������#( -���F�,����. ��&�,$���# 
�����%��% 
�������� �� �#�. 2 �� 3.

��# ������ 
�+�&�#+�� +����������2 �����-
�#( -���F�,���� ��������,$�#( 
#��#( +#�,�� 
�#%�,��� �#�F�,��� &� ��(���+ ��G��#�� �����-
���,$��2 ,���,�����2 +#�,��# �� 22 -���F�,��� — 
��+�&�
���������2 +#�,��#, ���F,#�� � ����C 
& �;� �� �
�,�
�#G��-�#-# &-���-# �� IIB 
(2-5� 5��
�), (�<0,01). H�+�
 �,�� &������# ���-
5� �� ��&+� &�������% � ����C 3-2 5��
# ����% ��-
+�&�5�+�������2 +#�,��#, *� -�
� F��# ���,��-
+�- ��C������% +,��#���2 -�-F���# � &�’%&+� 
& ��C������ 5�����,�&������ �
�,�
�#G��--
��� �+�#������ �� �
�,�
�#'�#-# ��
���-#. 
����� �-�5�-6 
#��#( +#�,�� �#%�,��� �#��-
+#C �-��� ��������,$��2 ,���,���2 +#�,��# �� 
22 -���F�,��� — ���(�������2 +#�,��#, *� � &�-
-��,�� ��-���#C ���,#4�+ ���2 5��
# �:O�, 
F�,$4 �#��
��#C � 1 � 2-C 5��
�(.

.,% ����+# �#�F�,���� ������#( �:O� 
��+�
 �#+��#�������$ ��-���� �
�������4��-
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� ��������� ��
�-
�
�¯��!� ��	
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� ��������� ��
�-
�
�¯��!� ��	

��



h t t p s : / / m e d - e x p e r t . c o m . u a

ISSN: 2706-8757 Ukrainian journal Perinatology and Pediatrics 2(90) 2022 35

QG�RSIHNKIS UQJNSUMOIIT

�% �-�5�-6 / �-�5�-3 
#��#( +#�,�� � �
�����-
��4���% ������#( -���F�,���� ��������,$�#( 

#��#( +#�,�� — ���(�������2 �� ��+�&�5�+-
�������2. ��+�&�#+# �
�������4���% ���(���-
����2 / ��+�&�5�+�������2 +#�,�� �� �-�5�-6 / 
�-�5�-3 �������� �� �#�. 4.

D�+��-�, �
�������4���% �-�5�-6 / �-�5�-3 

#��#( +#�,�� � ����C 1-2 5��
# ������#,� 
15,6, � ����C 2-2 5��
# — 36,2, � � ����C 3-2 5��-

# — 19,5 (�<0,002). �
�������4���% �����-
�#( -���F�,���� ���(�������2 / ��+�&�5�+-
�������2 +#�,�� � 1-C 5��
� ������#,� 11,7, 
� 2-C 5��
� — 8,94, � 3-C 5��
� — 5,27 (�<0,05). 
����F�� ���� ���#-��� � ��F��� Mostafa et 
al., 
�+�&�#+ ���(�������2 / ��+�&�5�+�����-
��2 +#�,�� ������#� 4,8 � ����C & �;� �� 2,5 � 
+�����,$��C 5��
� (�<0,01) [22]. / 
���F��-� 
���,��
���� Parletta et al. �#%�,���, *� �
�����-
��4���% �-�5�-6 / �-�5�-3 
#��#( +#�,�� ���-
���#,� 14,66 � ����C & �;� �� 7,79 � +�����,$-
��C 5��
� (�<0,0001) [27]. / ���,��
���� Tostes 
et al. �
�������4���% ���(�������2 / ��+�&�5�+-
�������2 +#�,�� ������#,� 4,5 � ����C & �;� 
�� 2,4 � +�����,$��C 5��
� (�<0,001) [29]. / ���-
-� �
�������4���% �-�5�-6 / �-�5�-3 
�# ���,�&� 
,���������#( �
���, ������#,� 4:1, -�+�#-�,$-
�� ��
���#-� &��'���% — 9:1. 6��#-��� ���� 
-�
��$ ����'#�# 
�� ���,#4�+ %+ ������#( 
�-�5�-6 �:O�, ��+ � 2( -���F�,����, � ��+�
 

�� ��G��#� �-�5�-3 �:O� � �F�( 5��
�(.

H�F�� &�,�
�� ��� �%
+���� +,���'��5� 

���F�5� �;� � ���#( IIB � ����C ���-�'��� 
��&�#C ���
��$ �#�F�,���� �:O�. :�C�#*� 

�+�&�#+# �
�������4���% ���(�������2 / ��+�-
&�5�+�������2 +#�,�� �#%�,��� � ����C 3-2 5��-

#. 6��#-��� ���� -�
��$ ����'#�# 
�� �#��+� 
�+�#�����$ 
��&�
�,$�#( -��������� � ����+���-
�� 
���4���% +,��#���2 -�-F���#, �-������, %+ 
���,���+ ��#��,�5� �
�,�
��ï���&� �� G��+���-
������% ����#( +���,��, %+� �F������� � ,�
��-
��-� F�4���.

.,% ����+# ����+����#( ���F,#�����C +,�-
�#���2 -�-F���# 
�����,�&����� 1:: 
#��#( 
+#�,��, �F� ����+� 
����C�#( &�’%&+��. L�C ��-
��+� ��&��(�����$ %+ ��-���� �+����,����� 
+����������� �����#'��#( 
#��#( +#�,�� ���-
����� 
����C�#( &�’%&+�� &� G��-�,��:

���=��j×n/100,
�� �j — +����������% �����#'��#( 
#��#( 

+#�,�� (%);
n — +�,$+���$ 
����C�#( &�’%&+��.
:� ��4� ��-+�, � ����C & �;�, &� �-��# �#%�-

,���% �#�F�,���� �:O� &� ��(���+ ��G��#�� 
�-�5�-3 �:O� �� ���,#4+� �-�5�-6 �:O�, 

-�
�� ��������# G��+�����,$�#C ���� +,��#�-
��2 -�-F���#, &�+��-� 22 ���#������, &� ��
�-�-
5�� 1::.

D� ��&�,$����-# ����+# 1:: 
#��#( +#�-
,�� ���#-��� ��&�,$���# ����F��
���$ �#
'#C 
�����$ 1:: � ����C 3-2 5��
#, � %+#( � 
��%�# 
�;� �� �
�,�
�#'�� ��
��#, 
�����%�� & ��4#-# 
5��
�-# (�<0,05, r=0,99). ��&�,$���# �������� 
�� �#�. 5.

6��#-��� ��&�,$���# 1:: ����F��
���$ 
&-��4��� ���#�����$ F��,�5�'��2 -�-F���# � ��-
��C & �;� �� �
�,�
�#'�#-# ��
���-#, *� -�-

� F��# � ������ 
���,�5�'��5� G��+���������% 
����#( +���,��, G��+��% %+#( 
���4���$�% 
�# 
«&����������» +,��#���2 -�-F���#.

.��#�$ '���� ���
,%��$�% �#�����2, +�,# ��&-
�#��+ �#�#�# & 
��4#( -��%��� 
#��% -�� ���#-
��#'�#C (
����&#��#C) (���+���, � �
�,�
�#'-
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�� ��
��# &’%�,%��$�% &5���-. 6���+ '����4� 
�
������5���$�% G��-�����% +�5���#��#( � 
�-
�����+��#( &-��, *� �#�#+���$ 
��,% ��F��� 
�
�,�
�#'�#( ��
����. 6��F,#�� �� (���+���-
�� �,% �
�,�
�#'�#( ����G�,�
���C, 
�# %+#( 
�%
+� ����-�� ��
��# � 
�������� & ��C������ 
�
�,�
�#G��-��� �+�#������ �� IIB 
�#&��-
�%�$ �� +�5���#��#( � 
������+��#( 
���4��$. 
.� �#(, &�+��-�, ��,�
��$ �
�,�
�#'�� �#����-
-# �������,$��5� �� �#�%'�5� ��+� (6��(���, 
�����, 8���+��–B����, .���� �� ��.) [26,30].

6������- '���- � ���,��
���%( &�������$ 
���5� �� 
�������% � ����C �;� �& -���G���-
�#-# +,���'�#-# �F� ��F+,���'�#-# �,�+���-
����G�,�5��G�'�#-# �
�,�
�#'�#-# &-���-# 
F���,�+��#'��2 �+�#������ 5�,����5� -�&+�. 
�&��-�&�’%&�+ �;� & �
�,�
�#G��-��� ��&����-
5������ � ����C &��(��#�$�% � 
������ �#�'���% 
�� 
�#������ ���5� ���,���#+�� � 5�,�&� 
�#(�-
�����,�5�2 �#�%'�5� ��+�. H�-� �#��,��� ���-�� 
«+�5���#��� �
�,�
�#G��-�� ��&����5����%» — 
�#-
��-�+�-
,�+� ���F��#( 
���4��$ �#*�2 
�������2 ��%,$����� � ����C, *� ��������$�% & 
�#��
���� �
�,�
�#G��-��� �+�#������ �� 
IIB &� ����������� � �#( �
�,�
�#'�#( ��
���� 
(
�# �$�-� ��
��+���$�% -�
,#����$ ��#�#'-
�#( �
�,�
�#'�#( ��
���� � ���-��&�).

D� ���#-# �.E. 7�(��� (2012), -�
�� �#��-
,#�# ��# ������� 
�#'#�# ��&�#�+� +�5���#�-
��2 �
�,�
�#G��-��2 ��&����5����2 � ����C:

�� 5����#'�� �����-������� 
���4���% 
��-
����� ��&������% 5�,����5� -�&+�;

��
���4���% ��C����,$�#( &�’%&+��, �F�-��-
,��� 
����C��� ��#��,�� �
�,�
�#G��-��� 
�+�#������ �� IIB;

��-��G�,�5�'�� &-��# � -�&+�, �F�-��,��� 
�-
��,�5��� 
������,$��5� ��&�#�+�.

.�� 
��4� -�(���&-#, *� ����$ 
�������, 
� �F��’%&+��#-#, � ����$�5� -�
� � �� F��# 
[23,24].

D�’%&�+ �
�,�
�#G��-�#( &-�� �� IIB � �;� 
��&+�#����$�% � F�5��$�( ���,��
���%, �,� '��-
+�2 +���#�# ��(�� &�F��&#�# �� -�
�. :�
�#-
+,��, ���� ���,���#+# �
#����$ �#��+� '�-
����� �
�,�
�#G��-�#( &-�� �� IIB � (���#( 
& �;�, ��4� 
��’%&���$ 2( & ����,�+���,$��� ��-
����������� �F� �#&$+#- 
�+�&�#+�- IQ, *� 
��4� ������
���$, *� ��,$+# ��
��# 
��’%&��� 
& ��&,���-# +�5���#���2 G��+��2 
�# �;� 
[26,30]. M���� 
������+��� ��&,��# (5�
���+�#�-
����$ � ������,#����$) 
��’%&��� �& ����-�#-# 
��
���-#, �,� �� & �
�,�
�#G��-�#-# &-���-
-# �� IIB 
�# �;�, �� 
���#��5� �$�-�, ��4� 

���,��
���% 
��’%&�� �5���#�����$ � �������#-

��� ��(# & �#��+�� '������� �
�,�
�#G��--
�#( &-�� �� IIB F�& +,���'�#( ����- [23–25].

/ ����-� ���,��
���� ;. (Tako) Kumaraku 
et al. (2015) 
�� '�� �F���
���% 72 (,�
'#+�� 
� 20 ���'���+ �& 
�
������- ���5��&�- �;� �#-
%�#,# +�5���#��#C ��5���, *� ����������% 
& �
�,�
�#G��-�#-# &-���-# �� IIB � 15% 
& 76 ����C F�& +,���'�#( 
��%��� �
�,�
��2. 
�������C ��+ ��&�#�+� +�5���#���5� ��5��-
�� F�� 23 -��%��. ��,��#�� �
�,�
�#G��-�#( 
��&�%��� F�,# ������-��-
���,$�#-#. / ����C 
& �
�,�
�#G��-�#- ��5����- F�� �#
'#C �����$ 
+�5���#��#( 
�+�&�#+�� 
�����%�� & ���$-# 
F�& �
�,�
�#G��-�#( &-�� �� IIB [18].

��� '�� ���,�&� ���#( ������+��,$��2 IIB 
� 
����� F��$������ �� ��� ����C &  �AC & ����-�-
-# � ���-��&� �F� F�& �#( Valvo G. et al. (2013) 
�#%�#,# �
�,�
�#G��-�� &-��# �� IIB � 154 
�& 220 ����C. ��5���#��� �;� -�,# &�’%&�+ �& 
�-
��,�5�'��� �
�,�
�#G��-��� �+�#������ � 5�-
,����-� -�&+�. �#%�#,# ���������� ��������� 
-�
 ��5���#��#-# �;� �� �+������� ,�+�,�-
&����� �
�,�
�#G��-��2 �+�#������, � ��+�
 
-�
 ����5���#��#-# �;� (�-�;�) �� ,�+�,�&�-
���� �
�,�
�#G��-��2 �+�#������ � +����,$�#( 
�����,�( 5�,����5� -�&+�. ���- ��5�, � �����-
��( ���,��
���%( �������#,# G����#
 �-�;�, 
&�+��-�, �� 
�������% �+������2 ,�+�,�&���2 
�
�,�
�#G��-��2 �+�#������ �� IIB �� -�+��-
��G�,�%. H�+�
 
�� '�� 
��������% -�5�����-
��&�������2 ��-�5��G�2 � ��+#( ����C �#%�#-
,# &-��4���% ���*#�# +��# 
����2 �+������2 
��,� [14,17].

;��,�& 
�������#( ���,��
��$ 
�������
�� 
������������$ �&��-�&�’%&+� -�
 �
�,�
�#G��--
��� �+�#������ �� IIB +,���'�#-# ����-�#-# 
��
���-# �F� F�& �#( � �;� � ����C. ����� ����-
,�5�'�� G�+���# �� 
���5����#'�� -�(���&-# �� 
�$�5���� 
������$�% �#�+���2 � ���+��#( +�,�(.

:� ��4� ��-+�, �,�� &������# ���5� �� ��,$ 

���4���% �F-��� �:O� %+ ����5� & ����
�-
��5����#'�#( G�+����� �;�. ������%�� & ��-
4#-# ��5���-#, �+��- 
#����2 �+��#�#, � -�&-
+� ,��#�# ��C�#*#C �������+ �-���� ,�
����, 
F,#&$+� 60% �������� -��# ��(�2 ��'��#�#, 
����� %+#( 20% ������,%�$ �:O�. .� ����+-
����#( ��#�#�$ G��G�,�
����2 -�-F���# ��-
,�
��$ ���(������� +#�,��� (20:4 
-6), ��+�&�-
5�+������� (22:6 
-3) �� �C+�&�
��������� (20:5 

-3), %+� � 
�(���#-# ��� ���( ��,#+#( �#
�� 
�:O� — �-�5�-6 ,���,���2 (18:2 
-6) 
�� �-�5�-3 
-,���,�����2 (18:3 
-3) +#�,��. 
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6-�5�-3 �� �-�5�-6 �:O� ������,%�$ ��CF�,$-
4#C �������+ ����� �:O� � ����+���� ,�
���� 
5�,����5� -�&+�, � ��-� �������� ���(��
���% 
�� F�,��� -�
 �#-# ��
,#�#C �,% ��,������� 
-�-F���# �� 
���#,$��5� G��+���������% 
�������2 �#���-#. �:O� -���$ ���(��#�# �� 
��5���&-� & 
����+��-# (��'�����%, ��+�,$+# 
2( �#���& in vivo ��������C [12,19].

���- ��5�, *� �:O� �(��%�$ �� ����+���-
�#( ��#�#�$ +,��#���2 -�-F���# �������2 �+�-
�#�#, ���# � -���,%����-# ����#( +���,��, 
G��-����-# �� +�G��-����-#, � ��+�
 �
,#��-
��$ �� G��+���������% ����
����� [6,13].

����4���% -���F�,�&-� ���(�������2, 
�C+�&�
���������2 �� ��+�&�5�+�������2 +#�-
,��# -�
��$ �#�#+��# ����,���+ 5����#'�#( 
�� �+�,�5�'�#( G�+�����. :��-�,$�� G��+-
���������% 5�,����5� -�&+� &�F�&
�'���$�% 
'���& �������� ���(��
���% �:O�. ���- ��5�, 
��
,#�#- � �
�������4���% �-�5�-6 / �-�5�-3 
�:O�, 
���4���% %+�5� �#%�,��� 
�# �;�. 
/ ��&� &�������% �
�������4���% �-�5�-6 / �-�-
5�-3, %+� � ����'���%- ���������% -���F�,���� 
,���,���2 +#�,��#, -�
� ���F����#�% &-��� G��-
G�,�
����5� �+,��� +,��#���2 ����+#. D�+��-�, 
���(������� +#�,��� &�-�*�� ��+�&�5�+�����-
�� ����,���+ ��G��#�� ������$�2, � ��&�,$���� 
'�5� &�#
���$�% ���#�����$ +,��#���2 -�-F��-
�#. ��# &-���( ����+���# +,��#���2 -�-F��-
�# 
���4���$�% 22 G��+��% �� G��+���������% 
����#( +���,��. / ���,��
����, 
��������-� 
X. Yang �� �
�����. (2011), 
�+�&��� 
���4���% 
���#������ +,��#���2 -�-F���# � 
���5���&� 
(����F# ;,$�5�C-��� [32].

/ (���#( ����C & �;� �� �+�
��#-����( �� 
����#��( �#%�,��� 
���4���% �F-��� 
����+-
��� -���F�,�&-� �:O�, &�+��-� 
�����5,��-
�#��� (�B). �B E2 — ��
,#�#C -��������#C 
,�
��, %+#C -�� -������ ��� � &�F�&
�'�� ����-
+�#��� �� 
���+�#��� ��5�,%���, �&��-����'# 
& F�5��$-� -��������#-# �#���-�-# 5�,����5� 
-�&+� [20].

��
,#�� ��,$ 
�����5,���#��� %+ G�+����� 
�+�#����2 +,��#���5� G-F�,+�. �B E2 -�� &���-
����$ 4�#�+� 
���#+��# '���& +,��#��� ����+�, 
�#%�,%� -��������#C �G�+�, &�’%&���$�% & ��-
��
����-# — E-prostanoid (EP1–4). ����
���# 
EP &’������ & G-F�,+�- ����#( +���,�� +,��#�-
��2 ����+# � &�����'���$�% � ��&�#( �+��#��(. 
.� �$�5� +,��� �(��#�$ 
’%�$ �#
�� 
�������2-
��� — EP, FP, DP, IP, TP &�,�
�� ��� ����
��-
�� [7,28]. ����4���% G��+���������% +,��#�-
�#( ����#( +���,�� � '����� 
�#'#��� �#�#+-

����% �
�,�(�� ��
�,%�#&���2 �� �#�#+����% 
�
�,�
��5���#( ��5�#*. G-F�,+# ������,%�$ 
��
,#�� '���#�� �#5��,$��5� +��+���, %+#C 
�
,#��� �� 
�����'� �#5��,� ��� -�-F����&�’%-
&��#( ����
�����. / ��C����( �#+��#�������$-
�% �������+��% �#5��,� ��� GABA-B-����
����� 
�F� �,$G�-2-�������5�'�#( ����
����� '���& 
��+ &���� G-O-�,$G�-F�,+#, %+� ���F,#�� 
�4#-
���� � ������,$��C �������C �#���-�, � +�����$-
�% 5���- GNAO1. :��+��� �����% K. Nakamura 
�� �
�����. (2013) � �-��#+���$+�-� 
����,� 
«Human Genetics» �
#��� -�����2 de novo 5�-
�� GNAO1 
�# �#����-� 6��(��� �� ��(��#( 
��&,���(. / G-�,$G�-O-F�,+�(, �,$G�-��F��#-
�#�� -�
��$ F�&
�������$� ��5�F����# +�,$-
����� +���,# �� �+�#����$ +�,���� +���,#. D �+-
�#������ G-�,$G�-6-����
����� ����#( +���,�� 
� 
��’%&���$ &F��,#����$ ��C����� [16].

:��������� ���(��
���% ,�
���� �& 
����+��-# 
(��'�����% -�
� 
�#&����# �� 
���4���% ,�
��-
��5� 
��G�,�, 
���4���% 
��������% �#5��,�� � 

���4���% ��&������% 5�,����5� -�&+�. ��,#+� 
+�,$+���$ ���,��
��$ 
�������
�� 
���4���% -�-
��F�,�&-� ,�
���� %+ ����5� & ������#( F��,�5�'-
�#( +�-
������� � 
���G�&��,�5�2 �;� [35].

��
�����
;��,�&��'# ���+��� ����, -�
�� &��F#-

�# �#�����+ 
�� ��%�����$ �
�,�
�#G��-�#( 
&-�� �� IIB �� -�
,#����$ ����-�#( ��
���� 
� ����C & �;�. 6�����% ����+��% +,��#G�+���2 

�#(�'�#( 
���4��$ ��&5,%��� �;� �� ��,$+# 
%+ ������� &�(��������%, �,� %+ �#-
��-�+�--

,�+� 
���4��$ 
�# ��4#( &�(��������%( ��-
5���&-�. 6��#-��� ��-# ���� � ���������#- 
��-
�����
���%- ��5�, *� � ����C & �;�, �
�,�
�#'-
�#-# ����-�-# �� �
�,�
�#G��-�#-# &-���-# 
�� IIB �
������5���$�% �#*� 
�+�&�#+# �-�-
5�-6 �� ���(�������2 +#�,��# �� ��G��#� �-�5�-3 
�� ��+�&�5�+�������2 +#�,��#. :�CF�,$4 �#��-

��#C �#�F�,��� ���-�'���$�% %+ � �
�������-
4���%( �-�5�-6 / �-�5�-3, ��+ � ���(�������2 / 
��+�&�5�+�������2 +#�,�� � 5��
� ����C & �;� �� 
�
�,�
�#G��-�#-# &-���-# �� IIB.

6��#-��� ��&�,$���# 1:: ����F��
���$ 
&-��4��� ���#�����$ F��,�5�'��2 -�-F���# � ��-
��C & �;� �� �
�,�
�#'�#-# ��
���-#, *� -�-

� F��# � ������ 
���,�5�'��5� G��+���������% 
����#( +���,��, G��+��% %+#( 
���4���$�% 
�# 
«&���������� +,��#���2 -�-F���#».

H�+� ��&�,$���# -�
��$ F��# 
�������
��-
�%- �����2 *��� &-��# �,���#�����C G��-
G�,�
����2 -�-F���# �� ����#( +���,�� �����-
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�#( +,��#� � 
����F���$ 
���,$4�5� ���,��-

���% �& &�,�'���%- �,�+������2 -�+���+�
�2.
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� ��	����"�	��
, ��� �#����� �� ��"� �����!. =�����, �� ����"�	�� ��"����# ��#���
��	� �!������'!����� 	�����
$��	�
 "�	�-
��������	�
 ���������
 ��"�	���! ! �
"���� ����
��! �
	����! �	��"�		�� �	����
����� (��), �
��'�	���� ���"� ��'� �!�
 ��
������ 
��'����� ������"��	�"� ������! �� ���
���
 	� ������" ��#���
��		�. *�"���	���
�	��
� �������� �� � �����"��	
# ���
	�# ����� 
�����������, �� ��� ���"! ���	
�
 ��'����� ��#���
��		�, � �����!�
 �����	��� ���
 (\Z\) — ����, �� ��’��	!� ���	� �� #����	�
 
���!��!��
 �����	�	�
 ����
 ��� 500 �� 5000 ?� � ����� �
��'�	�
 �
����
 �����"��	�
 ���
�	���
.
t��
 — �
�	��
�
 ��!��	� �� � ������� ���
	� �� ���	�� \Z\ � ���� ����������"� �� 
	�����"� ���!, �� ������.
t
��	�
�� �
 "�����. =
���	� ���������"��	
� ����!� ! 114 ���� ����������"� �� 
	�����"� ���! ��� 15 �� 24 �����, ��
# ������	� 	� 
"�!�
: �� � "�!�
 ���!��	� 26 ����, �� ��"!���	� ������ ����
���	� �
"����
; �� �� "�!�
 — 22 ����
, �� ��"!���	� ������ �������		� 
�
"����
 (=���
); �� ��� "�!�
 — 23 ����
, �� ��"!���	� ������ ��
����� ��� 	�"����		� �
�
	! (IQOS
); �� �V "�!�
 — 43 ����
 ��� 
�����
��� ��
��
 ����		�. Z�!��	� �� �
�	���	� �� �����	
��� \Z\ ! ������� ���
	� �������-������� �� ���
$�����	�
 �����
��
 
@���
���	 E.�. �� �������., 1984.
G�+����
��. <�� ��� �	����! �����	
�� � ������� ���
	� ����
�	
# ���
���� (\Z\254) � ���� � "�!�
 �
����	� \Z\254 

� 1,4 ���� ������, 	�' � ���� IV "�!�
 (�<0,001). /	���"��	! ��	��	��
 ������'�	� � �	�
# "�!��# — � ���� �� �� ��� "�!� \Z\254 

������ ��������	� � 1,3 ���� (�<0,05) �� 1,2 ���� (�<0,001). =
����	� ����' ���	
�
 	!�����
�	
# ���
���� (\Z\280) ! ������� ���
	� 
���� ������	
# "�!�. &��, � ���� � "�!�
 �������	� \Z\280 � 1,6 ���� ������, 	�' � ���� IV "�!�
 (�<0,001), �� � 1,3 ���� ������ 
(�<0,05) � ���� �� �� ��� "�!� ��������	�. =
�	���	� ������		� 	!�����
�	�-����
�	�"� �	����! ����'	� ��� 	���	���� �� �
�! �����
��� 
��
��
 ����		� � !���	
��� ������'�		�.
��
�����. >��
��	� ���!�����
 �������� ��� ����
��� �� � ���� ����������"� �� 
	�����"� ���!, �� ������. E� �� ����!� ������		� 
���	� \Z\ ! ������� ���
	� �����'�	
# ����, ������� ����
��! �	������
���!. =���	����	�, �� ��!��	� �� ����'
�� ��� �
�! ����		�, 
� ����' ��� ��!��	� ����
��! ������"��	�"� ������!.
?�����'�		� �
��	�	� ��������	� �� ��
	�
��� @�����	����� ����������. <������� ������'�		� !#����	� B�����	
� ��
�	
� ������-
��� ���	���	�� � ������ !���	��
. E� �������		� ������'�	� ���
��	� �	$������	! �"��! ������� �����.
/����
 ������
�� ��� ����!�	���� ��	$����! �	�������.
���!��� 
���
: �������
, 
	��
, �	��"�		� �	����
�����, �����!�
 �����	��� ���
, ����		�.

Determination of endogenous intoxication in te enagers and young adults who smoke
I.S. Lisetska, M.M. Rozhko
Ivano-Frankivsk National Medical University, Ukraine

The harmful habit of smoking is an urgent and important socio-medical problem that has become an epidemic, including in Ukraine. It is a 
matter of concern that more than 500.000 young people join this bad habit every year. Today, smoking is a modified risk factor for the formation 
and progression of many diseases, including dental pathology among different age groups, especially among teenagers and young adults. The 
oral cavity is the first barrier to tobacco smoke with toxins and carcinogens that are part of it. It is known that the pathogenesis of many diseases 
is accompanied by a nonspecific generalized response of the organism in the form of endogenous intoxication (EI) syndrome, the severity of 
which may be a criterion for the severity of the pathological process and affect its course. Medium-weight molecules (MWM) are a common 
marker of EI in biological fluids among metabolites that can be used to assess the severity of disease. The universally accepted marker of EI in 
biological liquids among metabolites, which gives a possibility to assess the severity of the disease, is medium-weight molecules (MWM) — a 
class, which combines chemically differently structured components with a mass between 500 and 5000 Da and pronounced biologic activity.
Purpose — to determine the degree of EI in the oral fluid by the level of MWM in teenagers and young adults who smoke.
Materials and methods. It is studied the dental status of 114 teenagers and young adults aged 15 to 24 years, which was divided into groups: 
group I included 26 people who regularly smoke traditional cigarettes; group II — 22 people who regularly smoke electronic cigarettes (Vapes); 
group III — 23 people who regularly smoke tobacco heating devices (IQOS); group IV — 43 people without a bad habit of smoking. The degree 
of EI was determined by the rate of MWM in oral fluid by the express method according to a modified method Gabrielyan NI et al., 1984.
Results. The analyze of the rate in the oral fluid of peptide residues (MWM254) in persons of the group I was exhibited 1.4 times more than in 
persons of the group IV (p<0.001). There was a similar tendency in the other groups — the group I and the group II had 1.3 times more MWM254 
(p<0.05) and 1.2 times more (p<0.001). There was also a difference in the nucleotide fillings (MWM280) in oral fluid of the study groups. Thus, in 
persons of the group I it was found MWM280 1.6 times more than in persons of the group IV (p<0.001) and 1.3 times more (p<0.05) in persons of 
the groups II and III respectively. The increase of nucleotide-peptide index was determined depending on the presence and type of malodorous 
behavior in the study participants.
Conclusions. The obtained results indicate the development of EI in teenagers and young adults who smoke, as indicated by the increase in 
the level of MWM in the oral fluid in the subjects, a marker of endotoxicosis. It was found that the degree of endogenous intoxication depends 
on the type of smoking, as well as the degree of development of the pathological process.
The research was carried out in accordance with the principles of the Helsinki Declaration. The study protocol was approved by the Local Ethics 
Committee of the participating institution. The informed consent of the patient was obtained for conducting the studies.
No conflict of interests was declared by the authors.
Keywords: teenagers and young adults, endogenous intoxication, medium weight molecules, smoking.
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��
,#��� �����,$��� �� -��#'��� 
��-
F,�-�� �$�5�����% &�,#4���$�% 
�,��-

�%, %+� &� ������� ���%�#��''% ��F�,� (���+���� 
�
���-�2, � ��-� '#�,� � /+��2��, �� &��'�� 
�4#-
���� ����� ��&�#( ������ ����,���% C ��+��#( 
5��
. D� �
�
#����%- �#5���� /+��2�� 
������ 
17-�� -���� � �����, 40% ����,���% 
�,#�$, *� 
� ��C�#*#- 
�+�&�#+�- ����� +��2� Ï���
#. 
�#+,#+�� &���
�+����% ��, *� �� ���2 4+��,#��2 
&�#'+# *���'�� ��,�'���$�% 
���� 500 �#�. -�-
,���. ��
�#C �����C 
��,���+ ��+�- 12–14 ��+�� 
� +�
�#C ���5#C 
��,���+ ��+�- ��� 15 ��+�� 
�-
,#�$ �#5����#. >,#&$+� 80% ���F 
�'#����$ 
�-
,#�# �#5����# � 
��,��+���-� ����, �� 18 ��+��. 
���- ��5�, �������-# ��+�-# ����� ���F 
��,��-
+���5� �� ����$+�5� ��+� &������ 
�
�,%�-
����$ �,$������#��#( �#��� 
�,���%. H�+, ����� 
15–17-��'�#( 
��,��+�� /+��2�# 
���� 50% 
�-
,%�$ �,�+������ �#5����#, � 7,5% 
��F���,# �#-
���-# �,% ��5������% ������ [2,10,12,13,18,19].

����-�, *� 
�,���% '#�#�$ 4+��,#�#C �
,#� 
�� ���$ ��5���&- ,��#�#. .������� &�’%&�+ ���2 
&�#'+# & F,#&$+� 40 &�(��������%-# (��+�,�-
5�'�#-#, �������-���#��#-#, ���
�������#-#, 
���-���,�5�'�#-# ��*�), ������� 
����&���-
����� �� 
����'����� �-����, %+#- ,������ 
&����� &�
�F�5�#. ��,���% � ��
,#�#- -���-
,$����#- G�+����- �#&#+� �#�#+����% &�-
(�������$ ������2 
���
�#�#, �#+,#+��'# 
�
��#G�'�� �,% +����� &�(��������%, � ��+�
 

�#&���#�$ �� �#�#+����%, 
�5,#F,���% �� 

��5��������% ���-���,�5�'�#( &�(�������$, 
��
�#+,��, &�(�������$ �+��#� 
��������. 
6�5��# ������2 
���
�#�# � -�4��%-# �,% 
��+�#'��5� �
,#�� ��������5� �#-�, � ������ 

���
�#�� — �� 
��4#C F��’�� �� C�5� 4,%(� � 
��5���&-� ,��#�# [3,5,9,13,17].

M#�,���� ���,��
���% ����'��$, *� 
���-
5���& F�5��$�( &�(�������$ ��
�����
���$�% 
���
��#G�'��� 5�����,�&������ ���
������ 
��5���&-� � �#5,%�� ��&�#�+� �#����-� ����-
5����2 ����+�#+���2 (I1) — �+,����5� ������-
��,$��5� 
�,�����,�5�'��5� � 
�,�
���5����#'-
��5� �#����-�+�-
,�+��, �#��
�����$ %+�5� 
-�
� F��# +�#�����- �%
+���� 
���,�5�'��5� 

������ �� �
,#���# �� 
���F�5 &�(��������%. 
�#����- I1 (���+���#&���$�% ��+�
#'���%- � 
�+��#��( � F��,�5�'�#( ���#��( ����5���#( ��+-
�#'�#( ��F������C — ���,#4+� 
����+��� ���-
-�,$��5� �F� 
���,�5�'��5� �F-��� ��'��#�, 
+,��#���5� ���5�����%. ���- ��5�, I1 %+ ,��-
+� &�5�,$��5� �#����-� ����+�#+���2 � �+,���-
��� &�5�,$��5� �#����-� &�
�,$��2 ���
�����. 
��&�#��+ I1 �#+,#+�� 5����� �F� (����'�� 
���-

4���% 5�-�����&�, 
���4���% -�+���#�+�,%��2 
& �#�G��+���� ���( ��5���� � �#���- �� 
�#&��-
�#�$ � 
���,$4�-� �� �#�#+����% 
�,���5����2 
�������������. J���+��� �� ��&�#��+ ������+-
�#+�&� &�,�
#�$ ��� 
���5����#'�#( G�+����� 
I1 �� ����� F��,�5�'�#( F��’����, *� ���#-���$ 

�4#����% ��+�#���, � ��+�
 ��� -�(���&-�� 2( 

�������, ��
�������%, F����5������2 �� �#��-
����%. I���5���#-# ��+�#'�#-# ��F������%-# 
-�
��$ F��# ��&��-������ ��'��#�#, ��+�#�#, 
-���F�,��#, G��-���#, 
���+#��� 
����+�#, F��-
,�5�'�� �+�#��� ��'��#�# ��&�#( +,���� � +��-
��������%(, *� 
����#*���$ G�&��,�5�'��, ��-
*�. D�5�,$��
�#C�%�#- -��+���- I1 � F��,�-
5�'�#( ���#��( ����� -���F�,����, *� ��� &-�5� 
����#�# �%
+���$ &�(��������% �� ���# C�-� 

��5��& � �#&��'#�# �G�+�#�����$ ,�+�����%, 
� -�,�+�,# ������$�2 -��# (7�7) — +,��, *� 
�F’����� ��&�� &� (�-�'��� ����+����� +�-
�-
����# -���� ��� 500 �� 5000 .� & '��+� �#��-

���� �#��+�� F��,�5�'��� �+�#������. ��# 
+����������%(, *� 
����#*���$ G�&��,�5�'��, 
7�7 
�5��4���$ 
���F�5 �������5� 
���,�5�'-
��5� 
������, ��F����'# ��,$ ����#��#( ��+-
�#���, '#�%�$ ��5��#��#C �
,#� �� 
#�����%,$-
����$ ��5���&-� [1,7,8,11,14–16].

���� ���,��
���% — �#&��'#�# ���
��$ 
I1 � ������C ���#�� &� �����- 7�7 � ���F 
��,��-
+���5� �� ����$+�5� ��+�, *� 
�,%�$.

t
��	�
�� �
 "����� ��
��������
�#�'��� ���-���,�5�'�#C ������ � 114 ���F 


��,��+���5� �� ����$+�5� ��+� ��� 15 �� 
24 ��+�� (50 ���F 
��,��+���5� (��� 15 �� 
18 ��+��) �� 64 ���F# ����$+�5� (��� 18 �� 
24 ��+��) ��+�), (+,��#G�+���% ��+���2 
�����#-
&���2 &�
��
������� 66: 1982 �. — Provisional 
Guidelines on Standard International Age Classi-
e cations), %+#( 
���,��� �� 5��
#: �� 1 5��
# &�-
,�'��� 26 ���F, *� ��5�,%��� 
�,%�$ ����#��C�� 
�#5����#; �� 11 5��
# — 22 ���F#, *� ��5�,%��� 

�,%�$ �,�+������ �#5����# (��C
#); �� 111 5��-

# — 23 ���F#, *� ��5�,%��� 
�,%�$ 
�#����2 
�,% ��5������% ������ (IQOS#); �� 1V 5��-

# — 43 ���F# F�& 4+��,#��2 &�#'+# 
�,���%. 
/�� �'���#+# �
������
���% �� 
����� �F���-

���% �� �+��
#,#�% �� 
���4���% ��-��#'-
��5� &�����’% � �� 
���F���,# �� �#�
�������-
-� �F,�+� � ��-�
�#( �
����,�����. ���
��$ I1 
�#&��'��� &� 
�+�&�#+�- 7�7 � ������C ���#�� 
�+�
���--�����- &� -��#G�+������ -����#+�� 
:.1. B�F�#�,%� �� �
�����., 1984. 7���� ï���-
����$�% �� 
�%-�C �
�+���5��G�2 ��
����2��&�-
����2 ������2 ���#�#, ���#-���2 
��,% &������% 
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F�,+�� ��#(,��������� +#�,����. �����$ 7�7 
�#&��'��� � �
�#'�#( ��#�#�%( (�
�. ��.). ��&-
��(����� ��+,���#���-
�
�#��#C ����+� (��), 
%+#C �+�&�� �� �
�������4���% �-���� ��&�#( 
G��+��C 7�7 [1,7]. .,% ����#��#'��2 �F��F-
+# -������,� 
�� '�� ���,��
���% &��������-
�� +�-
’������ 
��5��-# �� ������ «Microsoft 
Excel», � %+�C &5��
����� -������,# &� +���#�-
5����- �#�'���% (��&��(���+ �������#( �� ��-
�����( ��,#'#�, 2(��( 
�(#F�+, t-�����). M���#�� 
&�����$ *��� ��&��F+# ���#( �#+����� & �#+�-
�#�����%- ,����&����#( 
�+���� ����#��#'��-
5� ���,�&� «Microsoft Excel» �� «Statistica 12.0», 
&�+��-�, 
��5��- �
#����2 ����#��#+#, 
����5� 
� -��
#���5� +���,%��C��-��5����C��5� ���,�-
&� �� 5��G�'��5� &�F��
���% [4,6].

.��,��
���% 
�������� & ����#-���%- ��-
����#( 
�,�
��$ GCP (1996), ��������2 ���# 
Ï���
# 
�� 
���� ,��#�# �� F��-��#�#�� (��� 
04.04.1997), B�,$����$+�2 ��+,�����2 ��������$�2 
-��#'��2 ��������2 
�� ��#'�� 
�#��#
# 
����-
����% ���+��#( -��#'�#( ���,��
��$ &� �'�-
��� ,��#�# (1964–2013), ��+�&�� 7����������� 
�(����# &�����’% /+��2�# ��� 23.09.2009 � 690, 
��� 03.08.2012 � 616. �����+�, +,���+�-,�F���-
����#( ���,��
��$ �(��,��� +�-����� & 
#���$ 
��#+# 1����-A���+���$+�5� �������,$��5� -�-
�#'��5� �������#���� (
����+�, � 119/21 ��� 
24.02.2021).

G�+����
�� ��
�������� �
 �# �*����	����
�������,���, *� � ���F 
��,��+���5� �� 

����$+�5� ��+� &� 4+��,#��� &�#'+�� 
�,��-
�% 
�+�&�#+# �-���� 7�7 � ������C ���#�� 
�#*� 
�����%�� & ���F�-# ��5� 
 ��+�, *� �� 

�,%�$ (��F,.).

��� '�� ���,�&� 
�+�&�#+� � ������C 
���#�� 
�
�#��#( &�,#4+�� (7�7254) 
� ���F 1 5��
# 7�7254 �#%�,��� � 1,4 ��&� 
F�,$4�, ��
 � ���F IV 5��
# (�<0,001).  ;��,�-
5�'�� ��������� 
����
��� � ��4#( 5��
�( — 
� ���F 11 �� 111 5��
 7�7254 F�,$4� ���
������ 
� 1,3 ��&� (�<0,05) �� 1,2 ��&� (�<0,001). 
�#%�,��� ��+�
 ��&�#�� ��+,���#��#( &�-
,#4+�� (7�7280) � ������C ���#�� � ���F ��-
�,���#( 5��
. H�+, � ���F 1 5��
# 7�7280 
�#%�,��� � 1,6 ��&� F�,$4�, ��
 � ���F 
IV 5��
# (�<0,001), �� � 1,3 ��&� F�,$4� 
(�<0,05) � ���F 11 �� 111 5��
. �#&��'��� &��-
�����% ��+,���#���-
�
�#���5� ����+�� &�-
,�
�� ��� ��%������ �� �#�� 4+��,#��2 &�#'+# 

�,���% � �'���#+�� ���,��
���%.

���- ��5�, �������,���, *� �-��� 7�7 � ��-
����C ���#�� �F���
��#( &������ &� &F�,$4���%- 
������#G�+���2 &�
�,$�#( %�#* � �+��#��( 
�-
������� (�#�.).

D-��# 
�+�&�#+�� �-���� 7�7 � ������C ��-
�#�� -�
��$ F��# �����-# -��+���-# ��&�#�+� 
I1 � ���F 
��,��+���5� �� ����$+�5� ��+�, *� 
�-

0
0,1
0,2
0,3
0,4
0,5
0,6
0,7
0,8
0,9

Катаральний
гінгівіт

І гр.

Генералі-
зований па-

родонтит І гр. 

Генералі-
зований па-

родонтит ІІ гр. 

Катаральний
гінгівіт

ІІ гр.

Генералі-
зований па-

родонтит ІІІ гр. 

Катаральний
гінгівіт
ІІІ гр.

Генералі-
зований па-

родонтит ІV гр. 

Катаральний
гінгівіт
ІV гр.

МСМ254 МСМ280

W��. <�
����
� ����
� ���	
�� �	�	����� ���� � ��
���; ������ � ���� �����

���!� 
� �����
�!� ��
� � ��������� 


���� �������
� (����)

\�+'�3!
���
+���� �"�
�� "������ 
�	������ "

� � 	������ 	����� � �	�&
# &�	�������, (t±m)

��������: *� <0,001; **�<0,05 — ������������$ ��&�#�� &��'��$ �������� 5��
# 
�����%��%.

R	�&
 tJt254, �". ��. tJt280, �". ��. �

� (n=26) 0,422±0,01 0,385±0,03 0,912
�� (n=22) 0,376±0,02** 0,321±0,01** 0,854
��� (n=23) 0,363±0,02* 0,314±0,01** 0,865
IV (n=43) 0,297±0,03* 0,243±0,02* 0,818
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,%�$, �� ��&�#( ���
�( ��&�#�+� 
���,�5�'��5� 

������ � �+��#��( 
��������.

��
�����
6��#-��� ��&�,$���# ����'��$ 
�� ��&�#��+ 

I1 � ���F 
��,��+���5� �� ����$+�5� ��+�, *� 
�-
,%�$. :� �� �+�&�� &�������% ����% 7�7 � ��-
����C ���#�� � �F���
��#( ���F, -��+��� ��&�#�-
+� ������+�#+�&�. �������,���, *� ���
��$ I1 
&�,�
#�$ ��� �#�� 
�,���%, � ��+�
 ��� ���
��% 
��&�#�+� 
���,�5�'��5� 
������. �����$ 7�7 
� ������C ���#�� � ��G��-��#��#- 
�+�&�#+�- 
I1, *� -�
� -��# �#G������C��-���5����#'�� 
�� 
��5����#'�� &��'���% 
�� '�� ,�+�����%.

�5*>)5%+,', )&6#1<:,? 6&>13605.<. 
�#&��'���% ���
��% ��&�#�+� I1 � ���F 
��,��-

+���5� �� ����$+�5� ��+�, *� 
�,%�$ %+ ����#-
��C��, ��+ � �,$������#��� �#�# �#5���� -�
� 
�,�5����# ��
,#�#- +�#�����- *��� 
��5��&�-
����% �G�+�#������ ,�+���,$��-
��G�,�+�#'-
��5� +�-
,�+��.


"���� ,�!"'!_�) ��� "���������) ����'��-
�� ��������".

9'’7G&% )$B13%#=3C G )1#.&',8, .#$%&'&-6&-
>136.,8, *&B&+#8,. L� ���,��
���% � G��5-��-
��- 
,�����2 :.�: «��-
,�+��� -��G�-G��+-
�����,$�� ���,��
���% �� �Fï���������% &����-
������% ��'���#( ��(��,�5�C �,% ,�+�����% �� 

��G�,�+�#+# ���-���,�5�'�#( &�(�������$», 
� ���
����2 ���������2 0121U109242.

.��,��
���% 
�������� F�& �'���� G��-�-
����#'�#( +�-
���C.

1.  Borisenko AV, Grieg NO. (2010). Assessment of the level 
of endogenous intoxication of the body at the stages 
of complex treatment of patients with generalized periodon-
titis. Modern dentistry. 5: 44–47. [�����	�
� ¬�, ���! � . 
(2010). ¸���
� ����: 	���!	���� ��
�
��
���� ��!������ �� 
	
���� 
����	
���!� ��
�����: ������ �� !	�	��������-
��; �������
�
. 9�¯���� �
���
���!�:. 5: 44–47].

2.  Chaplyak AP, Romanov OP, Nagy BYa. (2018). Problems 
of tobacco prevention among adolescents. Economics 
and health law. 2 (8): 142–143. [ª���:
 ¬<, ­������ ¸<, 
���� �Æ. (2018). <����	�� �������

�
� 
�
��������-
�: c	�	� �����

��. �
�����
� � ����� ������� ������’:. 
2 (8): 142–143].

3.  Chumakova YuG, Kosenko KN, Vishnevskaya AA. (2012). 
Smoking — as a risk factor for periodontal disease (literature 
review). Bulletin of dentistry. 6 (79): 86–95. [ª���
��� ¼�, 
´��	�
� ´�, ����	��
�: ¬¬. (2012). ´��	��	 — 
�
 ��
-

�� ���
� �����	����; �������
� (����� ��
	��
���). 
�����
 �
���
���!��. 6 (79): 86–95].

4.  Decik OZ. (2011). Methodical approaches to generalization 
of scientiD c research results. Galician Medical Bulletin. 18 
(2): 5–8. [7	��
 ¸ . (2011). ®	
���¯�� ������� �� ���!���-
�	��: �	����
�
�� ���
���� ������8	��. ������
�; ��
��-
��
�; �����
. 18 (2): 5–8].

5.  Dobryanskaya OV. (2018). Smoking e-cigarettes as a risk 
factor for the health of modern adolescents. Child health. 
5 (13): 456–461. [7���:���
� ¸�. (2018). ´�����: 	�	

��-
���� ��!��	
 :
 ¯����
 ����
� ��: ������’: ��¯����� ���-
��

��.  ������	 �	�	�
�. 5 (13): 456–461].

6.  Forthofer RN, Lee ES, Hernandez M. (2007). Biostatistics: 
A Guide to Design, Biostatistics. Analysis and Discovery. Am-
sterdam, etc.: Elsevier Academic Press: 502.

7.  Grieg NO. (2015). Endogenous intoxication as a risk factor in 
the complex treatment of generalized periodontitis. Modern 
dentistry. 1: 28–31. [���! � . (2015). ����!	��� ��
�
��
���: 
:
 ��

�� ����
� � 
����	
����� ��
������ !	�	��������-
��!� �������
�
�. 9�¯���� �
���
���!�:. 1: 28–31].

8.  Havron Manchester United, Benzel IL, Fedin RM, Pinyazhko 
OR, Havron OP. (2018). Correction of lipoperoxidation and 
endogenous intoxication processes with the help of gerani-
um marsh grass extract in the form of dental D lm under the 
conditions of experimental stomatitis. Ukrainian Dental Al-
manac. 1: 17–20. [Ä������ ®¼, �	��	��  �, µ	��� ­®, 
<��:8
� ¸­, Ä������ ¸<. (2018). ´��	
��: ����	��� ��-
���	��
������� 
� 	���!	���� ��
�
��
���� �� ������!�� 

	
�
��

� 
���� !	���� ����
��� � ����� �
���
���!�¯��� 
����
� �� ���� 	
��	���	�
�����!� �
���
�
�. �
����-
��
�; �
���
���!�¯��; ��������. 1: 17–20].

9.  Ilchyshyn MP, Furdychko AI, Barilyak AY, Fedun IR, Gan IV. 
(2020). Features of the inÀ uence of tobacco heating systems 
(GLO and IQOS) on the condition of oral tissues. Ukrainian 
Journal of Medicine, Biology and Sports. 5; 6 (28): 247–
251. [ ��¯���� ®<, µ����¯
� ¬ , �����:
 ¬Æ, µ	���  ­, 
���  �. (2020). ¸��������
� ������ ���
	� ��!������: 
�
��� 
(GLO 
� IQOS) �� �
�� 

���� ����8���� ��
�. �
������
�; 
8����� �	������, �����!�� 
� ����
�. 5; 6 (28): 247–251].

10.  Korolyova ND, Chorna VV, Humeniuk NI, Angelska VYU, 
Khlestova SS. (2019). Prevalence of smoking among medical 
students. Environment and Health. 3: 28–30. [´�������� �7, 
ª���� ��, ���	��
 � , ¬�!	����
� �¼, Ä�=�
��� 99. 
(2019). <����	���
� ������: �	�	� �
��	�
��-�	��
��. 
Environment and Health. 3: 28–30].

11.  Lis OB, Regeda MS. (2019). The degree of endogenous in-
toxication in the dynamics of the combined pathology — 
immobilization stress and adrenaline myocardial damage. 
Bulletin of ScientiD c Research. 1: 131–134. [��� ¸�, ­	!	-
�� ®9. (2019). 9
����� 	���!	���� ��
�
��
���� � �������� 
�����

� ��=������ ��
���!�� — ������������;��!� �
�	�� 

� ���	��������!� ��
��8	��: ���
����. �����
 ���
�-
��� ������8	��. 1: 131–134].

12.  Miech R, Johnston L, O’Malley PM, Bachman JG. (2019). 
Trends in Adolescent Vaping, 2017–2019. N Engl J Med. 381: 
1490–1491.

13.  Picas OB. (2015). Cigarette smoking among the population 
and its role in the development of diseases. Bulletin of prob-
lems of biology and medicine. 1 (126): 48–52. [<�
�� ¸�. 
(2015). ´�����: ��!���
 �	�	� ���	�	��: 
� ;�!� ���� 
� �����

� �����������. �����
 �����	� �����!�� � �	��-
����. 1 (126): 48–52].

14.  Pupin TI, Dirik VT. (2016). Evaluation of the clinical course of 
inÀ ammatory diseases of periodontal tissues by the content 
of medium molecular weight peptides in biological À uids in 
agricultural workers who work in open and closed condi-
tions under the inÀ uence of pesticides. Clinical dentistry. 4: 
11–14. [<���� � , 7���
 ��. (2016). ¸���
� 
����¯��!� �	�	-
��!� ��������� ����������� 

���� �������
� �� ����
�� 
�	�	�������	
��:���� �	�
���� � �����!�¯��� ������� � 
��������
�� �!������������� ��������
�, :
� ������
� 
� ������ ���
��
�!� 
� ��
��
�!� Ç���
� ��� ������ �	�
�-
�����. ´����¯�� �
���
���!�:. 4: 11–14].

Referen��s/����	��
	�



h t t p s : / / m e d - e x p e r t . c o m . u a

ISSN: 2706-8757 Ukrainian journal Perinatology and Pediatrics 2(90) 2022 43

QG�RSIHNKIS UQJNSUMOIIT

15.  Schneider SA, Denisova MT, Noneva NO. (2017). Evaluation 
of endogenous intoxication of the body in patients with her-
pes-associated exudative erythema multiforme. Journal of 
Education, Health and Sport. 7 (2): 757–764. [È��;�	� 9¬, 
7	������ ®�, ���	�� �¸. (2017). ¸���
� 	���!	���� ��-

�
��
���� ��!������ � ������ �� !	��	������;����� ��-
!�
������� 	
����
���� 	��
	��. Journal of Education, 
Health and Sport. 7 (2): 757–764].

16.  Shchepansky BF. (2018). The state of endogenous intoxi-
cation under conditions of experimental bronchial asthma. 
Clinical and experimental pathology. 1 (63): 113–116. [É	-
�����
�; �µ. (2018). 9
�� 	���!	���� ��
�
��
���� �� 
���� �����

� 	
��	���	�
������ ������������ ��
��. 
´����¯�� 
� 	
��	���	�
����� ��
���!�:. 1 (63): 113–116].

17.  Shcherba VV, Lavrin OY. (2016). Smoking: prevalence and ef-
fects on organs and tissues of the oral cavity (literature re-
view). Clinical dentistry. 2: 27–33. [É	��� ��, ������ ¸Æ. 

(2016). ��
���
�����:: ���������8	���
� 
� ����� �� ��-
!��� � 

����� ����8���� ��
� (�!�:� ��
	��
���). ´����¯-
�� �
���
���!�:. 2: 27–33].

18.  Tabachnikov SI, Ritkis IS, Vasilieva AY, Gurkova OV. (2013). 
Prevalence of smoking and tobacco dependence in di³ erent 
countries. New approaches to prevention, psychotherapy 
and correction. Modern drugs and technologies. 7 (103): 35–
41. [����¯��
�� 9 , ­�

��  9, ������=�� ¬¼, ���
��� ¸�. 
(2013). <����	���
� 
�
���������: 
� 
�
������ ���	8-
���
� � ������ 
������ ���
�. ���� ������� �� �������

�
�, 
�����
	����� 
� 
��	
���. 9�¯���� ��	����
� 
� 
	�����!��. 
7 (103): 35–41].

19.  WHO. (2018). Oral health. URL: https://www.who.int/news-
room/fact-sheets/detail/oral-health.

20.  WHO. (2022). Prevalence of tobacco smoking. Global Health 
Observatory (GHO) data. URL: https://www.who.int/gho/to-
bacco/use/en/.

�36&8&>+3 )*& #'+&*3':
t
��
��
 H��	�
�
 H��	����
 — 
.�	�.�., ���. 
��. ����	�	�
�
� �	���
��� 
� �	��¯��� !	�	
�
� �������
�!� �®� ��	�� 7. ������
�!�. 
¬��	��: �. �����, ���. ®. ���	�
�, 31�; 
	�. +38 (032) 260-01-88. https://orcid.org/0000-0003-3484-153X.
��	���� Q���
 Ç�	�
���
 — 
.�	�.�., �������; ��
:¯�; 
�������!, ´�< �¸­ �¸7´� ¸Ä®¬�7��. ¬��	��: �. �����, ���. ���	�
�, 31. 
https://orcid.org/0000-0002-0441-6236.
9
�

: ����;��� �� �	��
��� 18.01.2022 �.; ���;�:
� �� ���
� 27.04.2022 �.



h t t p s : / / m e d - e x p e r t . c o m . u a

QG�RSIHNKIS UQJNSUMOIIT

ISSN: 2706-8757 Український журнал Перинатологія і Педіатрія 2(90) 202244

/.� 616-071:616-074:616-072:616-036.11:578.834.1:613.956

N.Q. ®}����, R.S. t
��
�, �.J. Q������

�����!�
 �
 �
*�	
��	��-��
�	�"���
���
 
#
	
���	�
���
 "�����
�
��"���� 

+
&
������ 
���	�"� � �����
)
���&!��" ��&
����!��" ����$��" 	�
�������� 
���
 �.�. *�������, �������

Ukrainian Journal of Perinatology and Pediatrics. 2022. 2(90): 44-50; doi 10.15574/PP.2022.90.44
For citation: Yushchenko LO, Mantak GI, Oliynyk VS. (2022). Clinical and laboratory-instrumental characteristic of multisystem 
inflammatory syndrome in children. Ukrainian Journal of Perinatology and Pediatrics. 2(90): 44-50. doi 10.15574/PP.2022.90.44

t��
 — !�����	��
�
 ���"	���
�! � ����
�! ����	����		� ���"	��! �!���
�
����	�"� ������	�"� �
	����! � ����� 	� ��	��� �
���		� 
���	��	�"� ������"! �� �
�	���		� ���������	�-�	���!��	����	
# �����
������.
t
��	�
�� �
 "�����. <���	�������	� 15 �
������ �!���
�
����	�"� ������	�"� �
	����! � �����, "������������	
# �� �	$�����	�-
"� �������	�"� �������		� �j1 {E< «=�		
����� �����	�� �
����� ���	��	�� �����	� =�		
����� �����	�� ���
» �����"�� 2021 �.
G�+����
��. E�����
��	��
� �
������� �!�� �
#���	��. &���' ! ����� ��������
�� !��'�		� ��!	����-�
�����"� �����! (53,33%), 
	������"	��
�	� �� ��"����
�	� �
�����
 (86,67%). /�����"��, ����"�� �� ���� ! 	
'	�# ��	�����# ��������"��
�� ! 33,33%, ����������	� 
�
�����
 —  ! 20,00% �����. <�
 ��’���
�	��! �����'�		� ���'� � �����
	
 ����� �
�����
�� !��'�		� ����
. � ������ �����	��� 
��������
�� ��
�� �����
�! �� ��	’
	��
���!. � ��"���	��! �	����� ����� 	� ����	� "������������� �
����	� ������
��� ! 53,33% �����. 
<�����'	� ��������� ����� ���
 ����
��	� ���	� ��
������ �����		� ��
����
���, Z-�����
�	�"� ������	! �� $���
	�"�	!. D-�
��� �!� 
����
��	
� ! ���# �����. � 46,67% �����, �� ��	
�
 !�������!����"� ������'�		� ��"�	�, ��������"��
��: ����	� ���
	� � ��������-
	�� ����'	
	� �� 7–10 ��, ��	��
 �	�����
�����	�"� 	�����! ��"�	�, ���
��		� �#�-�
"	���� �� ���
���	�� ��	�� �� ��	
 ��	��������� 
� �����	�# �������# ������ ��"�	� ��� 3 �� �� 6 ��. <�� ��� !�������!����"� ������'�		� ��"�	�� �����	�� ����'	
	
 �
 60,0% ����� �
�	������� �������		� ����	�
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, ����	� ���
	� �� �������	� �	�'
		� ����	�������	� ���$��
�	� �!��
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# ��
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 !��'�		� ��!	����-�
�����"� �����!, ����
 �� 
�������-�!�
		�� �
����
. `�������	
�
 ���������	
�
 ���	��
 �!�
 ����
��		� �����	
��� 	� �
�	���		� ���
�	���� ������	�"� 
������!, ���"!������� �� ��������'�		� ����	���	�� ����	����!�	�� �	$�����. *	��!�
�
 �����
������
 ����� �#���	�"��$��	
# ���	 
�!�� �������		� ����	#������	
# ��"�	�� �� ��	��
 �
���! � ����'	
	�#. E���#��	� ����
�
�
 ���#
 ��#
��! ����� ��� ����	����!�	�� 
�	$�����.
?�����'�		� �
��	�	� ��������	� �� ��
	�
��� @�����	����� ����������. <������� ������'�		� !#����	� B�����	
� ��
�	
� ������-
��� ���	���	�� � ������ !���	��
. E� �������		� ������'�	� ���
��	� �	$������	! �"��! ������� �����.
/����
 ������
�� ��� ����!�	���� ��	$����! �	�������.
���!��� 
���
: �!���
�
����	
� ������	
� �
	����, MIS-C, SARS-CoV-2, ���
.

Clinical and laboratory-instrumental characteristic of multisystem inflammatory 
syndrome in children
L.O. Yushchenko, G.I. Mantak, V.S. Oliynyk
National Pirogov Memorial Medical University, Vinnytsya, Ukraine

Purpose —  to improve diagnostics and making multisystem inflammatory syndrome diagnosis in children based on the study of the clinical 
course and determination of laboratory and instrumental features.
Materials and methods. 15 cases of multisystem inflammatory syndrome in children who were hospitalized in the Infectious Diseases Boxed 
Department No.1 of the Vinnytsya Regional Children’s Clinical Hospital in 2021 were analyzed.
Results. The most common symptom was fever. Gastrointestinal disorders (53.33%), neurocognitive and vegetative symptoms (86.67%) 
were also found in children. Arthralgias, myalgias and pains in the lower extremities were in 33.33% of children, respiratory symptoms —  
in 20.00% of ones. Almost half of the children had ski n rashes at physical examination. Scleritis and conjunctivitis was also noted in the quarter 
children. Leukocytosis was detected in 8 children (53.33%) in the results of blood count. Majority of children had elevated erythrocyte sedimen-
tation rate, C-reactive protein and fibrinogen. D-dimer was increased in all children. 46.67% of children, according to chest ultrasound had fluid 
in the pleural cavity up to 7–10 mm, signs of interstitial pulmonary edema, increased echo-signals along the axillary line and the consolidation 
zone in the middle right lung from 3 mm to 6 mm. 60.0% of children had enlarged liver, spleen, fluid in the abdomen and enlarged multiple 
mesenteric lymph nodes according abdominal ultrasound.
Conclusions. The diagnosis of multisystem inflammatory syndrome should be made according to the main criteria. It requires differential diag-
nosis with a number of infectious and systemic diseases. Prolonged fever and neurocognitive symptoms were the most common symptoms in 
hospitalized patients. Gastrointestinal and cardiovascular disorders, skin rashes prevailed. Typical laboratory changes were elevated mar kers of 
inflammation, evidence of coagulopathy and markers of previous coronavirus infection. Significant features among echosonographic changes 
were enlargement of parenchymal organs and signs of effusion in the cavities. Child protection from the impact of coronavirus infection should 
be improved.
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.
Keywords: multisystem inflammatory syndrome, MIS-C, SARS-CoV-2, children.
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�
��&

D 2019 �. �
������5���$�% 4�#�+� 
�4#-
����% +����������� (SARS-CoV-2), %+#C 

�
�#'#�#� ��������� 
����-��. �
�'��+� ���-

�,#, *� ���# �F���
��� ��� �%
+�5� 
���F�5� 
(����F#, �,� � +����� 2020 �. �#
��+# �%
+�-
5� &�
�,$��5� �#����-� & ��%+#-# �&��+�-#, 

���F�#-# �� (����F# ������+� �/�F� ��+�#'-
��5� 4�+�, &’%�#,#�% � ����C %+ �-������ 
�����-
G�+��C�� ��+,������% SARS-CoV-2 [6,9].

7�,$�#�#���-�#C &�
�,$�#C �#����- � 
����C (MIS-C), *� �#�#+�� 
��,% ��G�+����-
�% SARS-CoV-2, �
��4� �
#��,# � +����� 
2020 �. � ��,#+�C >�#����2, � &� �#- 4�#�+� &’%-
�#,#�% �
#�# 
���F�#( 
�������� � ��4#( ��-
��
�C�$+#( +��2��( �� �K;. >�5��� 
�������� 
�& MIS-C -�,# �&��+# ��G�+��2 SARS-CoV-2 &� 
2–6 �#
��� �� 
�'��+� &�(��������%. / �K; 
�����- �� 31 �����% 2022 ��+� � L����� +��-
���,� �� 
��G�,�+�#+# &�(�������$ (CDC) 

�����-#,# 
�� 8525 
�������� �& MIS-C [8]. 
/ F�5��$�( 
�������� �& ���5��&�- MIS-C F�,� 
F�&�#-
��-�� ��G�+��% �F� ,�5+� �#-
��-# +�-
�����������2 (����F# 2019 (COVID-19) �� ��-
5�, %+ 2- �������#,# ���5��& MIS-C [11].

14 �����% 2020 ��+� CDC �
�F,�+���� ��-
+�-�������, � %+�C �
#��� ��+� �#&��'���% �#-

��+� �,% MIS-C: 
������# ��+�- �� 21 ��+� 
& ,#(�-��+��; ,�F�������� �&��+# &�
�,���% 
(��#� �F� F�,$4� 
�+�&�#+�� �& �#
'���������-
5�: 
���#*��#C C-���+�#��#C F�,�+, 4�#�+���$ 
�������% ��#����#��� (K6I), G�F�#��5��, 
��-
+�,$�#�����, D-�#-��, G��#�#�, ��5����5���&� 
-�,�'��2 +#�,��# �F� �����,�C+�� 6, 
���#*��� 
��C���G�,#, &�#
��� ,�-G��#�# �� �#&$+#C 
�����$ �,$F�-���); �&��+# +,���'�� �%
+�5� &�-
(��������%, *� 
����F�� 5��
���,�&���2, & ���-

���%- ���( �� F�,$4� �#���- (�������-���#�-
��2, �#��+, �#(�,$��2, 5�-���,�5�'��2, ������2, 
4+��# �F� �������2); ����������$ �,$������#�-
�#( -�
,#�#( ��������� ���5��&��; 
�&#�#��#C 
��&�,$��� �� 
���'�� �F� ��*������ ��G�+��� 
SARS-CoV-2 &� ��
�-�5�� 
�,�-���&��2 ,����-
5���2 ���+��2 (�8�), ����,�5�'��5� ���,��
���% 
�F� ����� �� ���#5�� �F� +����+� �& 
���&�����#- 
�F� 
�������
��#- (���#- �� COVID-19 
��-
�%5�- 4 �#
��� �� 
�%�# �#-
��-��. ����� ��-
���+��#( +�-������� &�&��'���, *� ��%+� ���F# 
-�
��$ ���
������# 
���#- �F� '���+��#- +�#-
����%- (����F# ������+�, �,� 
�� �#( �,�� 
���-
��-#�#, %+*� ���# ���
�������$ �#&��'���� 
�#
��+� �,% MIS-C. / �#
��+� �#�%'�2 �-���� & 
�&��+�-# ��G�+��2 SARS-CoV-2 �,�� ��&5,%���# 
-�
,#����$ ��&�#�+� MIS-C [2,7,21].

15 �����% 2020 ��+� ��������% ��5���&���% 
�(����# &�����’% ��+�
 �
�F,�+���,� +�#����2 
MIS-C: ���# �� 
��,��+# �� 19 ��+�� �& ,#(�-
-��+�� 
���� 3 ��F#, %+� -���$ ��� & �#
'�-
�������#( +�#����2�: 1) �#�#
���% �F� ���F�'-
�#C ��5��C�#C +��’��+�#��� �F� �&��+# &�
�-
,���% �,#&���2 4+��# (� ������C 
���
�#��, 
��+�( �F� ��5�(), 2) 5�
�����% �F� 4�+, 3) �&��+# 
�#�G��+��2 -��+����, 
��#+���#��, ��,$��,��� 
�F� +�������#( ���-�,�C (� ��-� '#�,� ��&�,$-
���# �(�+�����5��G�2 (I(��B) �F� 
���#*���% 
����% ���
����� / NT-proBNP), 4) ��+�&# +��-
5�,�
���2 (
����
���% 
�����-F�����5�, '���-
+���5� ���-F�
,���#����5� '���, 
���#*���% 
D-�#-���), 5) 5����� 4,��+���-+#4+��� 
���-
4���% (�����%, F,�����% �F� F�,$ � 
#����). 
; ��+�
 
���#*��� -��+��# &�
�,���%, ��+� 
%+ K6I, �-���+�#��#C F�,�+ �F� 
��+�,$�#-
����� � �������% ��4� �'��#��� -�+��F�� 
�#-
'#�� &�
�,���%, � ��-� '#�,� F�+�����,$�#C 
��
�#�, ���G�,�+�+��#C �F� ����
��+�+��#C 
4�+��#C �#����-. �����'�� -���$ F��# ��+�-
&# COVID-19 (�8�, ���� �� ���#5�� �F� 
�&#-
�#��#C ����,�5�'�#C ��&�,$���) �F� C-�����#C 
+����+� �& 
�������-# & COVID-19 �����

D �����#�# �����% 2020 ��+� CDC ������-

�� �#
��+# MIS-C � ����C. �#%�,��� ��+� �
�-
��-��,�5�'�� ����: MIS-C � ���#�$ ���+���#- � 
��&�#����$�% -��4 ��
 � 1% ����C 
�#F,#&�� 
&� 3–5 �#
��� 
��,% ��G�+�����% COVID-19; 
'������ �#
��+�� MIS-C � 
�������� ��+�- 
�� 21 ��+� ������#�$ 
�#F,#&�� 2 �� 100 �#�.; 
�������C ��+ 
�������� �& MIS-C —  9 ��+��; ���#, 
� %+#( ��&�#����$�% ��C �#����-, &��F�,$4�5� 
� ��,+�- &�����#-# [8,18].

MIS-C -�
� 
�#&���#�# �� 4�+� �� 
�,���-
5����2 �������������, *� 
����F�� ������#���2 
����
�2 [13,18]. ���5��& 
�����
�� �
�#%�,#-
�#C, � F�,$4���$ ����C ���
���$. 8���,$����$ 
������#�$ 1–2% [18].

����G�&��,�5�% MIS-C �� �#&��'���, 
���� 
���
���$, *� ��� �
�#'#���#C ���-�,$��� &�-
��#-+�� �-����2 ���
����� �� ��G�+��� SARS-
CoV-2 [13,18].

D� ���#-# ���,��
��$, �����$ &�(������-
����� �� MIS-C � �#&$+#- � 
������� ��+�#��-
���#( ����C, *� �+�&�� �� ��
,#����$ ��+�#��-
��2 ����C 
���# COVID-19 [14].

.,% ,�+�����% MIS-C �#+��#�������$ 
��+�-������2 ;-��#+���$+�2 �+���-�2 
����-
���2 (American Academy of Pediatrics —  AAP) 
�� ;-��#+���$+�5� �����#���� & ��G�+-
��C�#( (����F (Infectious Diseases Society 
of America —  IDSA); ����+ ���G�+����#( 
��-
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(���� *��� ,�+�����% MIS-C ��-��. D ���(����-
�%- ������5�C ,�+�����%, �������#( � ��+�-��-
����%( AAP �� IDSA, ��
,#�� &���# ���F,#����� 
&�(��������% � +�
��5� 
�������, *�F 
�#&��-
'#�# ���
������ ,�+�����%, +������# �#-
��-�-
-# �� &�#&#�# �����$ �-�������� [1,4,6��

:�����-#-# &�,#4���$�% ���5�����+��� ��-
�,��+# �%
+�2 G��-# (����F#, ��-� ���F(���#-
-# � 
���,$4� ���,��
���% [18]. ����% ���5��-
��#+� �� ,�+�����% -���$ �#��4�,$�� &��'���% 
�,% ��
�4��5� 
���F�5� MIS-C [14,16].

 ���� ���,��
���% —  ����+���,#�# ���5��-
��#+� C ��+�#+� �������,���% ���5��&� MIS-C 
� ����C �� ������ �#�'���% +,���'��5� 
���F�5� 
�� �#&��'���% ,�F��������-������-����,$�#( 
���F,#�����C.

t
��	�
�� �
 "����� ��
��������
 ������,�&����� ��� �#
��+# MIS-C — 15 ��-

��C, %+� 
���F���,# �� �����������-� ,�+����-
�� � ��G�+��C��-� F�+������-� �����,���� � 1 
�:� «����#�$+�2 �F,����2 �#�%'�2 +,���'��2 
,�+���� ����#�$+�2 �F,����2 ���#» &� 
����� 
& 1 ��'�% 
� 31 5����% 2021 ��+�. ����� 
�������� 

�����
�,# (,�
'#+# (12 ���F —  80,00%), ���� 
%+ ���'���+ F�,� 3 (20,00%) ���F#. ��+ ����C +�-
,#����% � -�
�( ��� 2 �� 15 ��+�� (8,66±4,03 ��-
+�).  .��# -�,��4�5� 4+�,$��5� ��+� ������#,# 
40,00% (6 ���F). ��&
���, ����C &� ��+�- � ������ 
�������� � ��F,#�� 1.

.��5��& �������,��� �� ������ +�#����2� 
�#&��'���% �#
��+� (case dee nition) ���2 
���-
,�5�2 &5���� & ��+�-������%-# CDC [7]. ��-� 
��-� 
�������� ���,�& �+��5, ���-����#'�#( 
���#( (��%�����$ +����+�� & 
���&�����#- '# 

�������
��#- �#
��+�- COVID-19 
���%-
5�- 4 �#
��� �� 
�%�# �#-
��-��), �F’�+�#��� 
�F���
���%, ,�F�������� -����# ���,��
���% 
(&�5�,$�#C ���,�& +����, &�5�,$�#C ���,�& ��'�, 
F��(�-�'�� ���,��
���% & �#&��'���%- &�5�,$-
��5�, 
�%-�5� �� ��
�%-�5� F�,���F���, ����% 
F�,+�, ������-���&, ��'��#�#, +����#����, �,�+-
���,����, 5,�+�&#, 
�+�&�#+�� �� �+�#�����$ &�-

�,$��5� 
������ (�-���+�#��#C F�,�+, 
��-
+�,$�#�����, ����-�+�2�, ���-���2��#C G�+-

���, ���#����
��,�&#�-6, +����#�+���&�-7�), 

�������
���% +������������2 ��G�+��2 (�8�, 
IgM �� IgG �� +����������� COVID-19 (SARS-
CoV-2), ����+� &5����,$��2 �#���-# (
�����--
F����#C '��, G�F�#��5��, �����,��#C ����, �+-
�#�����#C '���+��#C 
�����-F����#C '��, '�� 
+������'� &� >��+���-, D-�#-��). / 
,��� �#-
G������C��2 ���5����#+# �,% �#+,�'���% ��4#( 
��G�+��C�#( &�(�������$ 
�������� ��+� ��-
�,��
���%: �8�, IgM �� IgG �� 5��
��������#( 
��G�+��C 1, 2, 6, 7-5� �#
��, E
4��C��–>���� �� 
�#��-�5�,�������; �:B; & 
�������F��+�,$�&-
�#- �� +#4+�������#���&�#- ���5����#+�-�-#, 
�7; & ���5����#'�#-# ��F���-# 13 4��-�-# 
,�
���
��, �-���(��-���5��G�'�#C -���� ��-
�,��
���% 5�#
� ; �� �, %+� F�,# ��5��#��#-# 
� ���( 
�������� �� ���
�����,# ���-��#��#- 

�+�&�#+�-. ����� ������-����,$�#( ���,�-
�
��$ &���������� �,�+���+�����5��G�� (I�B), 
I(��B, �,$���&��+��� ���,��
���% (/D.) 
,�5��$, ��5���� '������2 
���
�#�#, &��'���-
�#���5� 
�������, ��5,�F��, ����5���5��G�� 
��5���� 5�����2 +,��+#, -�5�����-��&������� ��-
-�5��G�� (7�H) 5�,����5� -�&+�, &� 
����F#. 
H�+�
, ���
������ �� 
�+�&��$, ����C �5,%���� 
��&$+#-# �
����,����-# ((����5�-, ���,��#�-
5�,�5�-, �G��,$-�,�5�-, 5�-���,�5�-, �,��5�-
,�5�-, +��������-���,�5�-, �����,�5�-). �,�� 
�F���
���% �� ,�+�����% ����C, &5���� & 
�#��#-

�-# F����#+#, 
�5��
��� & F��$+�-#, %+� 
��-

#����,# 1�G��-����� ��F����,$�� &5��� 
�-
������ �� 
��������% ���5����#+#, ,�+�����% 
�� �� 
��������% �
�����2 �� &��F�,�����%. 
����#��#'�� �F��F+� ���#-��#( ��&�,$����� 

�������� &� ��
�-�5�� �#���-# 
��5��-��5� 
&�F�&
�'���% «Microsoft Excel 2010», �F��(�-
��+ &��C����� 4,%(�- �#+��#�����% ��������-
�#( ����#��#'�#( 
��5��-.

G�+����
�� ��
�������� �
 �# �*����	����
:� -�-��� 5��
���,�&���2 �������,# &�-

5�,$�#C ���� 
��������: ������$��%
+#C — 
� 7 (46,67%) ���F; �%
+#C — � 8 (53,33%) ���F. 
7�C
� 
�,��#�� (7 (46,67%) ���F) �� 5��
���,�-
&���2 �� ���������� �5,%��� ��-�C�#C ,�+�� 
� 
�#&��'#� 2- �-F�,������ ,�+�����%. �,�� 
&�&��'#�#, *� & ��C���#( ,�+����$ 
�����,# 
2 (13,33%) �#�#�#, � 6 (40,00%) 5��
���,�&���-
,# &� ��-�&�������%-. D�5�,$�� ������% ��#-
��,���$ �#-
��-�� �� -�-���� 5��
���,�&���2 
� ���( 
�������� 
����#*���,� 3 ��F# 
(4,9±1,94 ��F#). .��# 
���F���,# �� ���������-
��-� ,�+������ ��� 3 �� 11 ��F, 
�����
�� F�,$-
4���$ (9 (60,00%) ���F) 
����,# � ,�+���� 
���� 

\�+'�3! 1
G�+&���� ����� + "�����
�
��"��" +
&
����" 


���	�"�" +
 ����" � 
�
���

��� 
³��&!��� 

(n=12)
U��!
��
 

(n=3)
n % n %

?� 3 ����� 1 6,67 1 6,67
4–6 ����� 3 25,00 0 0
7–11 ����� 4 26,67 2 13,33
=�� 12 ����� 4 26,67 0 0
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�#
���$, ������� &��'���% ,�
+�-���� ������#-
,� 6,67±2,35.

/ ��&�,$���� ���,�&� �+��5 �������,���, 
*� ��C
�4#����4#- �#-
��-�-, %+#C �
�-
�����5�,# � ���( (���#(, F�,� ,#(�-��+�, �����-
�� &��'���% ��C�#*#( 
�+�&�#+��, & ���(����-
�%- ��5��
���,$��5� �� 5��
���,$��5� 
������ 
�
������
���%, ������#,# 39,34±0,6°�, ��#-
��,���� ��� 3 �� 12 ��F (6,6±2,6 ��F#). �����'�� 
&��'�� '���+� (13 (86,67%) ���F) ����C ���-�'�,# 
��C��+�5���#��� �� ��5����#��� �#-
��-#, ��+� 
%+ 5�,���#C F�,$ � F�,$ � 5���%(, -,%����$, ���-
'���% ���-���% � +�����+�(, &�
�-���'���%. /�� 

������# �+��
#,#�% �� &�#
���% �
��#��, ���-
-��,%,#�% ��� �
#����% 2
� �� �
�
#����% ��-
�#�#. / 7 (46,67%) ����C �#%�#,# �#�#
���% �� 
4+���. ��,��#�� 
�������� (8 (53,33%) ���F) -�-
,# 4,��+���-+#4+��� �#-
��-#: F�,$ � 
#���� 
(5 (33,33%) ����C), F,�����% (4 (26,67%) �#�#-
�#), ������ (3 (20,00%) �#�#�#). / 4 (26,67%) 
����C F�,� 
�������% 2 �#-
��-��: � 2 (13,33%) 
����C — F,�����% � F�,$ � 
#����, � 1 (6,67%) — 
F�,$ � 
#���� �� �����%, � 1 (6,67%) — F,����-
�% �� �����%), � 4 (26,67%) 
�������� �#%�#,# 
�&�,$����� ��#� �& �+�&��#( �#-
��-��. 6���-
5� (6,67%) (,�
'#+� & �#��
��#- F�,�- � 
#-
���� 5��
���,�&���,# �� (����5�'��5� �����,��-
�% & 
���&��� �� 5����� (����5�'�� 
���,�5�� 
� &� ��+�,$+� ��F 
�����,# �� ��G�+��C��5�. 
/��( 
�������� �& �#-
��-�- F�,� � 
#���� �5,%-
��� (����5. H���#�� ����C (5 (33,33%) 
��������)
�+��
#,��% �� �����,5�2, -��,5�2 �� F�,$ � �#
-
��( +�����+�( F�& '��+�2 ,�+�,�&���2. ���
���-
����� �#-
��-# � �#5,%�� ��
#��, ���������% 
������5� �#(���%, F�,� � 5��,� �
������5�,# 
� 3 (20,00%) ���F.

D ���-��&� ����-�, *� 4 (26,67%) �#�#-
�# +����+����,# & (���#- �� COVID-19. .��� 
(13,33%) -�,# (����'�� &�(��������% ((����'-
�#C 
��,���G�#� � (����'�#C �����2�#�). 
� 1 (6,67%) F�� �F�%
��#C �,��5�,�5�'�#C ���-
-��&. O���#C 
������ �� F�� ��+�#�����#C 

���# COVID-19.

��# �F’�+�#���-� �F���
���� -�C
� � 
�-
,��#�# ����C (7 (46,67%) ���F) �
������5�,# 
���
���% 4+��# � �#5,%�� �#�#
���% 
,%-#-
���-
�
�,$�&��5� (���+����, ���4� — 
���(��,$-
��5�. �#�#
���% ,�+�,�&���,��% 
�����
�� 
�� �F,#''�, 4#2, ��,�F�, +�����+�(, &� 3–4 ��F# 
&-��4�����% �� &�#+�� 
���%5�- �#
�%. ��#-
'�-� � 2 (13,33%) ����C F�� �%
+#C (���+��� 5�-
����2 �,��5�'��2 ���+��2 � �#5,%�� +��
#�’%�+# 
�� ��F�%+� ����+�. D� ��&�,$����-# ���������% 

�� -�
,#�� �,��5��# '#��#+ �� �������,���. 
/ '����� 
�������� (4 (26,67%) ���F#) ���-�'�-
,# %�#*� �+,��#�� �� +��’��+�#����, ���
��-
�% �,#&��#( �F�,���+ � �#5,%�� %�+����-'����-
�#( 5�F �� «
�,��#'��5�» %&#+�. / 2 (13,33%) 

�������� F�� ��F�%+ ���+�,� �'�C. / 7 (���#( 
(46,67%) ���-�'�,# 
�-���� 5�
���-�� �����+ 
&���. �,�� &�&��'#�#, *� ,�-G������
���� �#-
%�#,# � 3 (20,00%) ����C. 8�-G��#'�� ��&,# -�-
,# ��&-��# >0,5 �-, F�,# -��
#��#-#, ��(,#-
�#-#, F�&F�,���#-#, �� �
�%�#-# -�
 ��F�� �� 
���'��'#-# �+��#��-#, 4+��� � 2( 
���+��2 �� 
F�,� &-������. ;��+�,$���#��� �� 
��+������ 
&-��# ��� ,�5��%-# F�,# ��������. ��# ���+�,$-
����2 ����% � 3 (20,00%) 
�������� �#�,�(���-
��,# +����+#C �#���,�'�#C 4�- �� ���(����. 
/ 6 (40,00%) ����C 
#��� 
�# 
�,$
���2 F�� F�-
,�'#-, *� �#-�5�,� �
������
���% (����5�.

��# ���F�'��-� �F���
���� �� & ���(�����%- 
&-�� ��&�,$����� �����+��#( -������ ���,��
��-
�% � 8 (53,33%) ����C �#%�#,# �#-
��-# ���-

���% ���( �#���- ��5���&-�, � 6 (40,00%) — 
��$�( �#���-, � � 1 (6,67%) 
������� — '��#�$�( 
�#���-. .�-�����,# ���
���% 4,��+���-+#4-
+���5� ���+��, 4+��# �� �������-���#���2 �#���-
-# (8 (53,33%), 7 (46,67%) �� 5 (33,33%) ����C 
���
������).

D� ���#-# &�5�,$��5� ���,�&� +����, �� -�-
-��� 5��
���,�&���2 8 (53,33%) ����C -�,# ,�C-
+��#��&, ����� �#( 1 (6,67%) — 5�
��,�C+��#-
��& (,�C+��#�# �%5�,# 54,58×10ñ/,). ��4�� — 
7 (46,67%) ����C -�,# ���-�,$�� 
�+�&�#+# ���-
�% ,�C+��#���. 6&��+ ,�C+�
���2 � 
����2 �#�#-
�# �� &�G�+������. :� 3-�� ��F� 
���F�����% 

\�+'�3! 2
���
+���� +
�
������ 
�
��+� �	��� ����� 

+ "�����
�
��"��" +
&
����" 
���	�"�" 
�
 "�"��� ��
&��
��+
u�� � �
 �	��� ��*� 

&�	�*��
��� � 
�
u���
	�

���
+���
I
 "�"��� 

��
&��
��+
u��, 
t±m

È�	�+ 3 ��� 
�����
���, 

t±m
WBC, 109/� 14,69±12,35 13,09±4,66
LYM, % 16,17±9,90 25,50±8,29
MID, % 7,73±4,89 6,49±2,58
GRA, % 76,58±13,28 67,88±9,49
RBC, 1012/� 4,83±0,54 4,68±0,55
HGB, "/� 129,60±11,99 128,20±10,68
HCT, % 41,92±8,27 38,94±3,27
MCV, � 82,80±6,47 81,70±6,96
MCH, pg 27,15±2,06 27,10±2,70
MCHC, "/� 326,26±15,08 332,57±25,00
RDWc, % 15,33±1,82 15,18±1,26
PLT, 10�/� 238,26±99,66 381,21±128,16
ESR, ��/"�� 27,30±14,09 21,57±9,26
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� ���������� �������+ ����C & ,�C+��#��&�- 
&F�,$4#��% �� ������#� 73,33% (11 ���F), ��4�� 
-�,# ���-�,$�� &��'���%, �#
��+�� ,�C+�
���2 
�� F�,�. ��+�&�#+# &�5�,$��5� ���,�&� +���� 
�� -�-��� 5��
���,�&���2 �� �� 3-�� ��F� ������-
�� � ��F,#�� 2.

�����$ 5����,��#��� (& ���(�����%- ��+�) 
�� -�-��� 5��
���,�&���2 F�� 
���#*��#- 
� 14 (93,33%) ����C �� +�,#����% � -�
�( ��� 
61,80% �� 90,80%. ò( ������� &��'���% �����-
�#,# 76,58±13,28% �� -�,# ��������� �� &�#-

���% '���& 3 ��F# 
���F�����% � ���������� 
(67,88±2,58%), �,� � 8 (53,33%) ����C &�,#-
4�,#�% �#��+#-#. / ��4�# 7 (46,67%) ����C 
5����,��#�# &�,#4�,#�% F�,% ���(�$�2 -�
� 
���-#. 8�-G��#�# F�,# &�#
��� ��� 4,60% 
�� 14,90% � 9 (60,0%) ����C, ��4�� -�,# ���-
-�,$�� �����. ������
�� F�,$4���$ (14 ���F, 
93,33%) -�,# 
���#*��� ����� K6I ��� 
14 --/5�� �� 48 --/5�� (27,30±14,09 --/5��) 
� '���& 3 ��� — 13 (86,67%) 
�������� &F���5�-
,# ���,�5�'�� ���� & ��&��'�#- &�#
���%- 
(21,57±9,26 --/5��).

��+�&�#+# '������2 +���� (�����$ ��#���-
�#���, 5�-�5,�F���, ��#����#����� ����+�#) 
�� �����$ ���-F��#��� � ���( ����C ���
�����-
,# ��+��#- ���-��#��#- 
�+�&�#+�-. I,�+-
���,��#, F�,�+, F�,���F�� �� C�5� G��+��2, ��-
+�� +���� ��
 F�,# � ���-�. H��� %+ �-���+�#�-
�#C F�,�+ +�,#����% ��� 0,92 -5/, �� 220 -5/,. 
��# �$�-� ��,$+# 2 (13,33%) �#�#�# -�,# &��-
'���% �� 3 5/,, 5 (33,33%) — �� 20 5/,, ��4�� — 
8 (53,33%) ���F -�,# 
�+�&�#+# 
���� 50 5/,. 
���+�,$�#����� F�� 
���#*��#- � 6 (40,00%) 
����C �� +�,#����% ��� 0,567 ����5��-/-, �� 
2,63 ����5��-/-, (��G������� &��'���% — ��� 
0 �� 0,5 ����5��-/-,). ��+�&�#+# �,�����-�-
�������G���&# � ��
������-��������G���&# 
F�,# � -�
�( ���-# � ���( 
��������, +��- 1 
�#�#�#, � %+�2 ���-�'�,# 2( &�������% 
���%-
5�- �#
�% �� -�+�#-�,$�#( &��'��$ (192 U/l 
�� 292 U/l ���
������) �� 
���,$4� 
��������% 
�� ���-�,$�#( 
�+�&�#+�� � 
������ ,�+�����% 
�� -�-���� �#
#�+# &� ����������.

.�%+� 
�+�&�#+# &5����,$��2 G��+��2, &�+��-
-�, &5������% +���� &� >��+���- �� �+�#����-
�#C '���+��#C ���-F�
,���#���#C '�� F�� � 
-�
�( ���-# � ���( 
��������. ������
�� F�,$-
4���$ 
�������� (11 (73,33%) ���F) -�,# ���-
-�,$�� ����� 
�����-F�����5� '��� & �������-# 

�+�&�#+�-# 14,76±1,57 �; 4 (26,67%) �#�#�# — 
��&��'�� 
���#*��� ����� 
�����-F�����5� '��� 
��� 16,4 � �� 17,4 �. A�F�#��5�� �#%�#��% 
���#-

*��#- � 9 (60,00%) 
�������� �� +�,#����% 
��� 4,28 5/, �� 6,44 5/,, ������� &��'���% 
������#,# 4,69±1,30 5/,. D-�#-�� F�� 
��-
�#*��#C � ���( ����C �� +�,#����% ��� 
0,54 -+5�/-, �� 18,5 - 5�/-, (��G������� &��-
'���% — ��� 0 -+5�/-, �� 0,5 -+5�/-,).

/��- ���%- 
����,# �8�-���,��
���% 
�� COVID-19, ��&�,$��� �� -�-��� 5��
���,�-
&���2 F�� ��5��#��#-. D�’%&�+ �& 
���������� 
+������������� ��G�+���� 
�������
���,# 
&� �����- IgG �� COVID-19. / ���( 
�������� 
��&�,$��� F�� 
�&#�#��#-, &��'���% +�,#��,#-
�% � -�
�( ��� 2,26 ��. �� 7,83 ��., ������� &��-
'���% ���������,# 6,12±1,39 ��. (��G������#C 
�������,: �� 0,9 ��. — ��5��#��#C, 0,9–1,1 ��. — 
��-����#C, 
���� 1,1 ��. — 
�&#�#��#C).

 D� ���#-# /D. ,�5��$ �#%�#,# ��+� &-�-
�#: ��,$�� ���#�� � 
,����,$��C 
���
�#�� 
�� 7–10 -- -�,# 2 (13,33%) ���F#, �&��+# ��-
�����#���,$��5� ��F�%+� ,�5��$ — 1 (6,67%) 
���F�, 
��#,���% �(�-�#5��,�� 
� �+�#,%���C 
,���2 — 2 (13,33%) ���F#, &��# +����,�����2 � ��-
�����( �����,�( 
����2 ,�5��� ��� 3 -- �� 6 -- — 
2 (13,33%) ���F#. 1�4#( &-�� 
�# ����5���,�-
5�'��-� �F���
���� ,�5��$ �� �#%�,���.

 ��� '�� /D. ��5���� '������2 
���
�#�# 
� 9 (60,00%) 
�������� �#&��'#,# &F�,$4��-
�% 
�'��+#. DF�,$4���% ��,�&��+#, &F�,$4��� 
�� -��
#��� -�&�������,$�� ,�-G��#'�� ��&-
,#, ��,$�� ���#�� � ��,%��� -�,�5� ��&� ��� 5 -- 
�� 30 -- �#%�#,# & ����+���� '������� � 
26,67% (4 �#�#�#) �#
��+��. ��,$�� ���#�� 
� '������C 
���
�#�� &-��4���,��% � �#��-��� 
'���& 4 ��F# �� �� ��&��,�&���,��% �� 7--� ��F� 

���F�����% � ����������.

I(�����5��G�'�� 
�+�&�#+# �#��+ F�,# &-�-
���� � 4 (26,67%) ���F. / 2 (13,33%) ����C �
������-
5�,# -�,� ���-�,�2 F�& �&��+ &�
�,���%: ���-�,�% 
��&�#�+� �F�( �#��+ 
� �#
� ��&*�
,���% �� 
���-�,�% ��&�#�+� 
� �#
� ��
����5� ��&������% 
�
����. � 1 (6,67%) �#�#�# ���
���% �#��+ -�-
,� -���� � �#5,%�� ��&4#����% '�4+���--#�+���2 
�#���-# &,��� �� 8,6 -- �� 
�-����5� �*�,$����% 
����+# -#�+# &,���. Û� � 1 (6,67%) �#�#�# �F#��� 
�#�+# F�,# &F�,$4��� � ��&-���( �� -�,# �#G�&�� 
&-��# � 
����(�-�. �����'�� � ������$�2 �������-
��,# �����$ +����#���� �� 96 --�,$/, � ��'��#�# 
�� 8,1 --�,$/,. �+�&��� &-��# ���-�,�&���,#�% &� 
���#-# /D. �� F��(�-�'��5� ���,��
���% '���& 
5 ��F �
������
���% � ����������. /�� ��4� ���# -�-
,# ���-�,$�� �#�+��� 
��F#.

 /��- 5 (33,33%) ���%- & �����,5�%-# 
��-
��,# /D. ��5,�F��, �,� ��,$+# � 2 (13,33%) 
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�������� �#%�#,# &-��#. H�+, � 1 (6,67%) �#-

��+� �#%�#,# ��,$�� ���#�� � 
����-� +�,��-
��-� ��5,�F� �� 6,5 -- �� ��F�%+ �#�����,$��2 
�F�,��+#, � ��4�-� — 
����*��� �#�����,$-
�� �F�,��+� � +�,���#( ��5,�F�(, F�& 
��#,��-
�% +������+� �� ��,$��2 ���#�#, �,� � 5�-�,+�-
�����
��-� ��5,�F� �
���� — ���#�� �� 4 --, 

����*��� �#�����,$�� �F�,��+�.

D� ���#-# I�B �#&��'#,# ��+� &-��#. / 
4 (26,67%) ����C �#%�#,# ��
���� F,�+��� 
��-
��2 ��
+# 
�'+� B���, � ��+�2 
 +�,$+���� ����C 
���-��#,# &-��# -��+���� �F-����5� (���+����, 
� 2 (13,33%) �#
��+�( — �&��+# 
��������
���% 

����5� 4,���'+�, � 1 (6,67%) �#�#�# — �#���,�'-
�� 
��������
���% ,���5� 4,���'+�, F�& �&��+ 

��������
���% 
����5� 4,���'+�.

/��- 
�������- 
����,# I(��B, G��+��% �#-
+#�� &F���
��� � ���( �#
��+�(, ����+����#( 

���,�5�'�#( &-�� �� �#%�#,#, � 3 (20,00%) ��-
��C �������#,# ���-�,�� 
�#+��
,���% (���#. 
� 1 (6,67%) 
������� 
����,# 7�H �����+��#( 

�&�( ����, �� 
�������
��� +���#�� ��-�2�#��.

�,�� &�&��'#�#, *� � 8 (53,33%) ����C & MIS-C 
&�(��������% 
���F�5�,� �%
+�. H�+, Ermias D. 
Belay �� �
�����. �+�&�,#, *� 40-60% ����C &�-
,�
�� ��� ��+� -�,# �%
+#C ���� � 
����F���,# 
������#���2 ����
�2 [5]. ����� �F���
��#( ����C 

�����
�,# (,�
'#+# (80%). >�,$4���$ ���+��-
��� ���&��'#,#, *� ����� (,�
'#+�� �� ����C -�-
,��4�5� 4+�,$��5� ��+� ��+� &�(��������% &�-
����'���$�% '����4� [5,20].

D ���,�&� �+��5 
�������� ���-�'���, *� ��-
�# �
��
�����$ �& ��&�,$����-# �-��#+���$-
+#( �� ����
�C�$+#( ���,���#+��, %+� ���#-�,# 

���F�#C ��&
���, �+��5 [15,17,20]. 8#(�-��+� 
� ��C
�4#����4#- �#-
��-�- ����� �F���
�-
�#( ����C �� 
�������
���$�% ���#-# ���+���2 
,��������# [1,4,7,8]. ������% ��#��,���$ ,#(�-
-��+# — ��� 4 �� 6 ��F. / ��4�-� ���,��
���� 
���# -�,# 
���#*��� ��-
������� 6,6±2,6 ��F#, 
*� ������� �� �����&�%��$�% ��� ���#( �& ���+�-
�#( �
���, [17]. ����� ��C'����4#( �#-
��-�� 
� ��4#( (���#( �#��,���: 4,��+���-+#4+���, 
��C��+�5���#���, ��5����#���, ���
�������� �#--

��-# �� �#�#
���%. � �F���
��#( ����C F�,� 
���
���% ���( � F�,$4� �#���- (�������-���#�-
��2, 4,��+���-+#4+���2, �������2, 4+��# �F� 
�#��+), *� 
�������
��� ,�F�������� �� ��-
����-����,$��. D� ���#-# ���+���2 ,��������#, 
MIS-C � ����C � �����-���#- 5�
��&�
�,$�#- 
�����-, %+#C &�,�'�� +�,$+� �#���- ��5���&-� 
[7,19,20]. ��������'# ���
���% �#���- ��-
5���&-� & ���#-#, �������#-# � �#���-��-� 

�5,%�� «UpToDate», �,�� ���-��#�# &��'�� +�,#-
����% ����� +�,$+���� �#
��+�� ���
���% �#( '# 
��4#( �#���-, *� 
�������
�� ��&��-��������$ 
� -�,$�#�#���-����$ �$�5� &�(��������% [17].

/ ���( ����C ���
������ �� +�#����2� &�,�-
'���% ,�F�������� 
�+�&�#+# ���
�����,# �#-
��
���-� &�
�,����. L�+���, *� � ���,��
��-
�%( E. Whittaker �� �
�����. � ������
�+�#���-
-� ���,�&�, 
��������-� J.Y. Abrams �� �
�����., 
,�F�������� -��+��# &�
�,���% +���,���-
,# & �%
+���� &�(��������% [3,17,20]. / ���( 
��4#( 
�������� ��&�,$���# �#&��'���% IgG 
�� SARS-CoV-2 F�,# 
�&#�#��#-#. H��� %+ � 

����2 �#�#�# �� F�,� 
�&#�#���5� �8�-����� 
�� SARS-CoV-2. D� ���#-# ,��������#, F�5��� 
����C -���$ ��5��#��#C ��&�,$��� �8�, �,� -�-
��$ 
�&#�#��� ����,�5�'�� ���,��
���%, *� *� 
F�,$4� 
�������
�� 5�
���&� 
�� ��, *� MIS-C 

��’%&��#C & 
���4���%- �-����2 ��5�,%��2, *� 
�#�#+�� 
��,% 5�����2 ��G�+��2 [10,12,17,20].

��
�����
6����� &� &��'�*#( 
��F,�- � ����C, %+� �#-

�#+,� �� �,� 
����-�2 COVID-19, � ��&�#��+ 
MIS-C, ���5��& %+�5� �,�� �������,����# ���-

������ �� ������#( +�#����2�. ��� 
����F�� �#-
G������C��2 ���5����#+# & F�5��$-� ��G�+��C�#-
-# � �#���-�#-# &�(��������%-# �� ,#4� 
��,% 
2( �#+,�'���% -�
� ���
��#�% 
����-���#-.

�,���'�� �&��+# MIS-C (���+���#&���$�% 
&��'�#- 
�,�-��G�&-�-, *� -�
� ���������-
�# �'���� �������,���% ���5��&�. MIS-C '����-
4� �
������5���$ � (,�
'#+��, �& 
�����
��� 
F�,$4���� ����� ����C -�,��4�5� 4+�,$��5� 
��+�. :�C'����4#-# �#-
��-�-# � 
��������, 
%+� 
���F���,# �� ,�+������, F�,# ��#��,� ,#-
(�-��+� �� ��C��+�5���#��� �#-
��-#, ��+�
 
��-�����,# ���
���% 4,��+���-+#4+���-
5� ���+��, 4+��# �� �������-���#���2 �#���-
-#. J���+����#-# ,�F�������#-# &-���-# � 

���#*���% ,�C+��#���, 5����,��#���, K6I, 

�+�&�#+�� �� �#&��'���% �+�#������ &�
�,$-
��5� 
������, +��5�,�
���2 �� 
�������
���% 

���������2 +������������2 ��G�+��2. D��'�-
*#-# ���F,#����%-# ����� �(�����5��G�'�#( 
&-�� � &F�,$4���% 
����(�-���&�#( ��5���� �� 
�&��+# �#
��� � 
���
�#��(.

:��F(���� 
���#*#�# 4,%(# &�(#��� ����C 
��� +������������2 ��G�+��2 ��  ��&5,%���# -�
-
,#����$ ��+�#����2 
���# COVID-19, ���F,#�� 
����C & 5��
 �#&#+�.


"���� ,�!"'!_�) ��� "���������) ����'��-
�� ��������".
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t��
 — ��	����
�
 ������� ��"���	�� �����
�
 �� ��������� ���� �����	
# �
�
��� � �!���	
# ���!���	
# ��
	�
��� ��������'�		� 
����� � ������
�	
�
 #�������
 ��� ��� ��	����� COVID-19.
>�
��	�, ��� ���� �
�
�
 ��������"��� ���� ���"��	!�
 ! #���
# 	� ������
�	� ��#���
��		� ��� ��� ��	����� COVID-19. E�����	� 
��	� �������!�
 ���� ������	���� ���!��		� ����� � ������
�	
�
 #�������
, �����
����� �# ����		� 	� ��� ��	����� �	$�����, �
��
-
��	�� ���!��� SARS-CoV-2. ���"���	�	� ��	� ���� ���
 �� ������
 ��
�	���	� ���������	
# ������'�	� ����'	� ��� ���
�!��	�� 
�������.
E�"�����	� 	� ������	
# �
��		�# ��	����
	"! ����� � ������
�	
�
 #�������
, ��������� �
# �����	��� � !����# ��	����� COVID-19. 
?�����	� ��
��	� ����� �����		���� ��������'�		� �����	���, ��� ���
�!
�� �����"��	! �� ���
�	! ������
. *�����	� ����	� 	� �
��	-
	�# ���� ��	����
	"! ���!��		� �������������, ��
� 	��������� ��
�	���
�� ! �
����� ���������"��. =
������	� ��	��	� �����
����� 
�	$�����	�"� �
	����! � ����� � ������
�	
�
 #�������
 ����'	� ��� ��
�	���	
# ���
����	���	
# ������� (�����"��	� �������-
�
, �����
 ���
�	�"� ���!��		�). *������	���	� ����
�! ��� ������� ������ ��	�
 	���		� ���
�	�� ������"
 ����� �� ������
�	
�
 
#�������
 � ���� ����
��! �	����!��	�	�� �	$�����. =������	�, ��� ���� ���	
 � ���!��		� ������
�	�"� ��#���
��		� ���� ������!���
 
� ������
�	�"� �����	�� �� !���
 ����
��! �	$�����	�"� ������!. E�"�����	� 	� �
��		�# ���� ����		� �����	��� �
����"� ���! 
������
�	�"� ���$��
 � ���� ��	����! � #���
� 	� COVID-19, ����
�����	�"� 	�������� ��� ��#���
��		� 	� COVID-19. =
�����-
	� �
��		� ���� ����
	���� ����� � ������
�	
�
 #�������
, �	���	� 	��� ��	� !�"��'�	
# �!���	
# ������	����� � ����	���	�� 
�� ���������� ����
	����$�����
�
 ����� � ������
�	
�
 ��#���
��		��
, ! ���! �
��� ����
	���� ����
 COVID-19.
/����
 ������
�� ��� ����!�	���� ��	$����! �	�������.
���!��� 
���
: ���
, ������
�	� #�����
, ����		�, ����
	����, COVID-19.

Rheumatic diseases in children during the COVID-19 pandemic: what the pediatrician 
and family physician should know
O.A. Oshlianska1,2, O.M. Okhotnikova1, L.V. Kvashnina2

1Shupyk National Healthcare University of Ukraine, Kyiv
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Purpose — to familiarize general practitioners and pediatricians with the real risks and modern, relevant principles of the observation 
of children with rheumatic diseases during the COVID-19 pandemic.
It was described which risks should be primarily considered in patients with rheumatic diseases during the COVID-19 pandemic. It was de-
scribed the data from the literature on the safety of treatment of children with rheumatic diseases and the peculiarities of their management 
against the background of the pandemic of infection, caused by the SARS-CoV-2 virus. It was generalized the data on the purpose and fre-
quency of the laboratory tests depending on the received therapy is given.
It was focused on the leading issues of monitoring children with rheumatic diseases, adaptation of these patients in the conditions of the 
COVID-19 pandemic. It was described in detail some differences in the follow-up of patients receiving biological and basic therapy. Emphasis 
is placed on issues of the monitoring treatment with methotrexate, which is the most often prescribed in pediatric rheumatology. There were 
discussed the main features of the infectious syndrome in children with rheumatic diseases depending on the prescribed medications (bio-
logical drugs and basic treatment). There were proposed the tactics of the first-line doctors in providing medical care to children with rheumatic 
diseases in the event of the development of an intercurrent infection. It is noted which changes in the treatment of rheumatic disease should 
be applied to the rheumatic patient in case of the development of an infectious process. Emphasis is placed on the management of pediatric 
patients with a rheumatic profile in a case of the contact with a patient with COVID-19, asymptomatic carrier or disease of COVID-19. There were 
described the issues of the vaccination of children with rheumatic diseases. There were added a new data of agreed modern recommendations 
on calendar and additional vaccine prophylaxis of children with rheumatic diseases, including vaccination against COVID-19.
No conflict of interests was declared by the authors.
Keywords: children, rheumatic diseases, management, vaccination, COVID-19.

���-��#'�� &�(��������% � �%
+#-# ���-
+���#-# �#���-�#-# -�,$�#��5���#-# 

(����F�-# & 
������#- �����-���#- -�(���&-
-�- ��&�#�+�. .� �#( ��,�
��$ &�5�,�- 
���� 
200 ����-#( �$�5���� ��&�,�5�'�#( ��#�#�$, 
� ��-� '#�,� ��+� ��CF�,$4 
�4#����, %+ �����,$-
�#C ����
��#'�#C ����#�, �#���-�#C '�����#C 
���'�+, �����,$�� �+,������-�%, �����,$�#C 
���-���-��&#�, ���+�,��#, 
���(����� �#����-# 

��*�. ��#��#
# ��'����5� ,�+�����% ���-�-
�#'�#( &�(�������$ 
�,%5���$ � 
�#5��'���� 
���-���� �+�#������2 �-����2 ���
����� �� 
��-
����� �����-����5� &�
�,���%, ��-� 2( ,�+����-
�% 
����F�'�� ��#��,� ����'���� &����������% 
+�,$+�( &���F�� -��#+�-����&��2 ����
�2.

����� -��#+�-�����, %+� &����������$�% 

�� '�� ,�+�����% ���-��#'�#( (����F � ����C, 
� �������2��� 
���#&�
�,$�� &���F# — :�D� 
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(�F�
��G��, �#+,�G���+ ������, ����-���-
�#�, -�,�+�#+�-, 
���+�#+�-, ��-���,�� ��*�), 
+���#+������2�# �,% �#���-��5� �#+��#����-
�% (
�����&�,��, -��#,
�����&�,��) �� ��-
������#+�,%���5� �������% (��#�-�#��,��), 
�#������#'�� &���F# (-������+���, �#+,��
�-
�#� ;, �#+,�G��G�-��, ,�G,���-��, �&����-

�#�, -�+�G���,��� -�G��#, ��*�), +�,(��#�, 
��,$G���,�&#�, (���,����� 
��
����# ((,���(�� 
�� 5����+�#(,���(��), 
��
����# F��,�5�'��2 
(��5�F����# G�+���� ��+��&� 
�(,#� — ���,�-
-�-�F, 5�,�-�-�F, ��G,�+�#-�F, ��������
�; 
��5�F����# �����,�C+��� (IL)-6 — ���#,�&�-�F; 
��5�F����# IL-1 — ���+����, +���+���-�F; ��-
5�F����# IL-17 — ��+�+���-�F; ��5�F����# �+-
�#����2 H-,�-G��#��� — �F�����
�; ��5�F����# 
�-,�-G��#��� — �#��+�#-�F, F�,�-�-�F ��-
*�) � ���5����2 ����
�2 (��5�F����# %���-+���& — 
��G��#�#��F ��*�). /�� ���# ����,���+ �,���#( 
-�(���&-�� ��2 &� ��#��,�5� �#+��#�����% 
�-
�����C�� -�
��$ ��5��#��� �
,#���# �� �-���� 
���
����$ �#�%'�5� ��5���&-�. 1-���-���,��'� 
�G�+�# F�5��$�( �& �#*�
���,�'��#( ,�+�� 
��-
��� -���� 
���4���$ 
#����� ��
,#�� ,��-
+# ����
���2 �F� ���
�#���2 �-����2 ���
�����, 
*� ����� ��F,#
�� �� 4��'�� �������� ,�+����-
�%- ����#��� �-���� 
���4���% � ��5���&-� �#-
�#�# & 5����#'�� �F�-��,��#-# 
���#��#-# 
�-�����G��#��-#. ��-� ��-� 
�4#���#- ����� 
,�+���� � &�5�,�- �#
������#- � �%�,���%, *� 

�#&��'���% 
���#���-��#'��2 ����
�2 
����-
F�� ���F,#��2 ���5# �� �#�#�# � ��&� ��&�#�+� 
�����+�������5� &�(��������% �� ���F(������� 
�+�#���4�2 2( 
��G�,�+�#+#. ����� �� '���� 

�#&���#�$ �� ���Fï���������2 �&�,%��2 ����C 
& ���-��#'�#-# (����F�-#, ��-����C��2 ���-�-
�# ,�+�����% �F� �� 
�,�
��5-�&�2.

���� ���,��
���% — �&��C�-#�# ,�+���� 
&�5�,$��2 
��+�#+# �� 
�������� *��� ���,$�#( 
�#&#+�� � ��'���#( �+���,$�#( 
�#��#
�� �
�-
�����
���% ����C & ���-��#'�#-# (����F�-# 

�� '�� 
����-�2 COVID-19.

>�&�-����, �% 
��F,�-� 
�#�����,� ���-
5� 4#��+�5� &�5�,� +,����#���� �� ��F�,� ����-
5� �#����,���% &� ������� ��� ��+# 
�� '�� 
��-
��-�2 ��G�+��2, �#+,#+���2 ������- SARS-CoV-2. 
D ���(�����%- 
�������,$��2 �-����2 ��������-
����� 
��������, %+� ���#-���$ ,�+�����% & 
�#-
���� ���-��#'��5� &�(��������%, ��� 
�'��+� 

����-�2 �
������5�,#�% 
���'�� ������2 ����� 
F��$+�� (���#( �� 
���+��# ����� ,�+���� *��� 
���-����2 ��F�&
�+# COVID-19 �,% ����C & ���-
-��#'�#-# (����F�-#, � �� 
�#&���#,� �� (��-
�#'��5� 
���4���% 
�#&��'��#( ���-���,�-

5�-# �(�- ,�+�����%. �����, ��&��
��'# �� ��� 
�'�+�����% �%
'�5� 
���F�5� COVID-19 � (��-
�#( �� ���-��#'�� 
���,�5��, 
�������� 
��-
�%5�- �����
�#( ���( ��+�� ���,��
���% 
�+�-
&�,#, *� &�(����������$ �� ��G�+���, �#+,#-
+��� SARS-CoV-2, � ����C & ���-��#'�#-# 
(����F�-# (1,2%) ������� �� �����&�%,��% ��� 

�
�,%��C��2, F�,$4���$ 
�������� �� 
����-
F���,# 5��
���,�&���2, � 
���#���-��#'�� ,�+�-
����% F��$+# 
�#
#�%,# 
�����
�� � &�’%&+� 
& 
�F������%- �-�����
����2 [14]. D� ���#-# 

���,$4#( ���,��
��$, COVID-19 
���F�5�� 
,�5+� ����� F�,$4���� 
�������� �#�%'�5� ��+� 
& ���-��#'�#-# (����F�-# � F�&�#-
��-�� � 
23%. D�5�,�- F�,# 5��
���,�&����� 7% (���#(, 
& %+#( 0,5% (���#( 
�-��,# [27]. .�������, *� 
+�-��F���� ����# ����5���� �F�%
���,# 
��-
5��& COVID-19 � (���#( �� ���-��#'�� 
���-
,�5�� F�,$4�� -���� &� ���#-����� ,�+�����%. 
6���+ �#%�,���, *� -�������
�% �#������#'-
�#-# 
��
�����-# �� &����������% �#��+#( ��& 
+���#+������2��� F�,# ���
�#%�,#�#-# *��� 
�%
+�5� 
���F�5�, ���� %+ F��,�5�'�� C ���5���� 
,�+���$+� &���F# �F� 2( +�-F�����% & �#������#'-
�#-# 
��
�����-# �� 
�#&���#,# �� �������5� 

�5��4���% 
���F�5� COVID-19 [17]. ����5��-
�� '����4� �%
+#C 
���F�5 ��G�+��2 �
������-
5���% � ����C �& �#���-�#- '�����#- ���'�+�-, 
���+�,���- (OR (�����4���% 4�����, �K) 4,3; 
95% .1 (�����'#C �������,): 1,7–11,0) �� ����&�-

�,$�#-# (����F�-# (�K 3,0; 95% .1: 1,1–8,6), 
��
 
�# �����,$�#( ����#��( [21]. �����, %+ ��-
��-�, ����� ���-��#'�#( (���#( �#�%'�5� ��+� 

�����
�� F�,$4���$ ������,%�$ ��-� 
�����-
�# & �����,$�#- ����
��#'�#- ����#��-. H�+, 
� /+��2�� ����� 3 000 ����C, (���#( �� ���-��#'-
�� (����F#, F,#&$+� 2 700 ����C � 
�������-# & 
�����,$�#- ����#��-, ��-� 
������# �� ��-�C�� 
,�+��� ��C'����4� ����F����� 
#����%-# 2( �
�-
�����
���%.

���
������ �� ��'���#( ���������� ,�+����-
�% [30], 
��
�����- 
��4�5� �#F���, %+#C 
�#-
&��'���$�% ����&� 
��,% �������,���% ���5��&� 
�����,$��5� ����#�� � � �G�+�#��#- � ¾ �#
��-
+��, � �����������. H�+�
, &5���� & -�
�����-
�#-# ��+�-������%-#, ��� &��'�� &����������$-
�% � 
�������� �& �#���-�#- '�����#- ���'�+�-, 
�����,$�#- ���-���-��&#��-, �����-���#-# 
���2��-#, �#���-�#- � ,�+�,$�#- �+,���&�- �� 
�,% 
����#-���,$��2 ����
�2 ���+�,���� � ����C 
[4,7,9,12,13,23]. H�-� -������#�5 F�&
�'����� �#-
+��#�����% ��-� -������+���� � ������#- 
#-
����%- *��� ������% (���#( ,�+��%-# 
��4�2 
,��+# ������% -��#'��2 ��
�-�5# ����,����.
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B�,����� 
��������5�� � &����������� -���-
���+���� � ,�+���� '���� � 
�F������% ��&�#�-
+� C�5� ��+�#'��5� �
,#��. J�'� ��C����-�4#- 
��F�
��#- %�#*�- �#+��#�����% -������+��-
�� � 5�
�����+�#'����$, ���,��
���% �������( 
��+�� 
�+�&�,# 
�������+� ��+�#'��5� �
,#�� 
-������+���� �� 
�'��+�. à+*� �� 
�'��+� C�5� 
&����������% � ���-���,�5�2 � &�’%&+� & '���#- 
�#%�,���%- 
���-��G�,�5�'�#( &-�� � 
�'���� 
(���#(, %+� C�5� ���#-���,# (� �#5,%�� 
#����2 
��G�,$�����2, ��+��&� 5�
����#���, 
��#
����,$-
�#( ��G�,$������ �� G�F��&�����%), ��+�-����-
��,��% F��
��% 
�'��+# �
� 
��,% ���%5����% 
+�-�,%�#���2 ��&# -������+���� 1500 -5, � 
�-
��- +�
�� 2 ��+# ���- (���#-, %+� ���#-���$ -�-
�����+��� [22], �� 
���,$4� ��F��# 
�+�&�,#, *� 
��#��,���$ +���� � +�-�,%�#��� ��&� ���
����� 
�� �
,#����$ �� �#&#+ �4+��
���% 
�'��+# 
[24]. / 
���,$4�-�, &� ���#-# 39 ���,��
��$ �� 
20 -������,�&��, � ��&�#�+� ��+�#'�#( �G�+��� 
-������+���� F�,� �#&���� 
������� ��,$ 5���-
�#'�#( ���F,#�����C C�5� -���F�,�&-�, ����� 
%+#( 
�,�-��G�&- 5,10--��#,�������5����G�,�-
�����+��&# (5�� MTHFR) 677C>T (rs1801133) 
� 5-�-����-���&�,, 4-+��F�+��-�� �#F���+,��-
�#�G��-�,�����G���&# / IMP �#+,�5����,�&# 
(5�� ATIC) 347C>G (rs2372536) -�,# ��C��-
5�-�4� &��'���% [5,10]. D��'��� -���� 
�,�-
-��G�&- 5���� G�,����5� �F-��� +���,���� 
& ���
���%- ,�5���� &� �#+��#�����% -���-
���+���� [29]. H�+�
 -������,�& ���,��
��$, 

�������#C � 2017 �., �#%�#� &�������% �#&#-
+� ���
��$ 
�'��+# &� ��%������ 
��’%&��#( �& 
���-��#'�#- &�(��������%- 
���4��$ G��+-
��2 �#��+ [10], (�'� 
�+�&��, *� F�&
�������% 
��G����+�#'����$ -������+���� ��&��'�� [3].

6���+ ���F,#�� &���+��,�����$ �#+,#+�-
,� 
#����%, '# &F�,$4���$�% ���,$�� '������ 
��&�#�+� 5�-�����+�#'����� C �#��
���'��5� 
�#����-� &� �-��# �#+��#�����% �#&$+#( ��& 
-������+���� � (���#( �� ���-��#'�� &�(����-
����%. ;��,�& ���#( MEDLINE, PubMed � EM-
BASE, 
�������#C �� ���
�% 2016 ��+�, 
�+�&��, 
*� ����� ���( 1601 �����-�&����#( +,���'�#( 
���,��
��$ 30 �+,�'�,# 5��
� -�������
�2 -�-
�����+����- (3858 
��������). ������-,%,��%, 
*� 
�#F,#&�� � 
�,��#�# ���,��
��$ ���-�'�-
,��% �#%�,���% ���-�2 ��&��5� ï���&� � 2,55% 
(95% .1: 0,60–5,47%), ,�C+�
���2 — � 1,17% 
(95% .1: 0,16–2,80%), ���-F��#��
���2 — � 1,1% 
(95% .1: 0,00–0,86%) [34]. ��&�,$���# ����-
+# G�����&$+�2 F�&# ���#( ���-��#'�#( 
�-
�������, %+� ���#-���,# -������+��� 
���%5�- 
2006–2016 ��., ����'#,# 
�� 433 �#
��+# ��&-

�#�+� ���%
+�5� �#��
���'��5� �#����-�, 
����� %+#( � 19,4% F�,# 
�-#,+# � &���������-
�� -������+����, � 41,6% ��&�#��+ �#��
���'��5� 
�#����-� F�� �F�-��,��#C 
�,�
��5-�&��� [25].

��-� & ��&�#�+�- ,�C+�
���2 ��"’!,��� �-���-
"���! -����(�� ,�*"��_"������ " ����4 , ��"-
����-���� *"���+���. 6���+ 
�������#C 

���%5�- 2000–2013 ��. ���,�& ��G�+��C��2 
&�(����������� ����� 76 966 
�������� �& ���-�-
�#'�#-# (����F�-#, & %+#( -������+��� ���#-
-���,#  3,9–55,6% 
��������, &� ���#-# ��&�#( 
���,��
��$, 
�+�&��, *� �#&#+ �
��������#'�#( 
��G�+��C &�,�
�� 
�����
�� ��� ��&�,�5�'-
��2 ��#�#��. :�C���&,#��4#-# F�,# (���� 
�� ���-���-��&#� (61,3/1000 ,��#��-��+��; 
95% .1: 56,6–66,2), �#���-�#C '�����#C ���'�+ 
(43,1/1000 ,��#��-��+��; 95% .1: 41,7–44,5), 
�#���-�#C �+,���& (31,6/1000 ,��#��-��+��; 
95% .1: 28,3–35,1), ���� %+ (���� �� ����#�# ����-
5���� ���4� -�,# �%
+#C ��G�+��C�#C �#����- 
[16]. ;��,�& F�& ���#( MEDLINE, EMBASE �� 
CENTRAL 1980–2017 ��. &� 12 �����-�&����#-
-# +,���'�#-# ���,��
���%-# (&�5�,$�� +�,$-
+���$ 
�������� � %+#( ������#,� 1146) &�5�,�- 

�+�&�� ����������$ 
���#*���5� �#&#+� ��G�+-
��C (RR (��, �������#C �#&#+): 1,14; 95% .1: 
0,98–1,34; p=0,10; I²=0%), � ��+�
 ���C�&�#( 
��G�+��C (��: 0,76; 95% .1: 0,11–5,15; p=0,78; 
I²=0%) 
�# ���-��#'�#( (����F�( [18].

D ���(�����%- �#*�&�&��'���5� �,�� ���-
-��#�#, *� � ��,�-� ,������"���! ����������-
�� d �������)� +�,��-���, �� ����!d ����d"�4 
�������������, � ����, !�� 4�%� ������_�), ��� 
-�� ��,"���� +��)-!��� �!&��� �����������-
��� �����3��, � ���� -��'� COVID-19, �����+�-
_�) �������� "�)�%� 1–2 4�%� ��,. L� 
���#,� �� 
&����������$�% � 
��������, %+#- -������+��� 
*�C�� 
�#&��'��#C, ��+�,$+# C�5� �G�+� ��&-
�#����$�% 
���,$��.

:� ���-��� ��� -�������
�2 -������+����-, 
&�*"��_"�����) ����4 , ��"����-���� *"���-
+��� �� �'� +��'�%�-��� 4 ���%����� ������� d 
,�%�'�� "���_ ����"�!�� , ��"��� � ����'!3�� " 
3�'���. H�+, ���� ���,�&� &�(����������� �� ��-
���+������� ��G�+��2 3654 (���#( �& ��-��$+�-
5� ������� BIKER 
�������� �#�%'�5� ��+�, %+� 
���#-���$ F��,�5�'�� ����
��, 
�+�&�,#, *� 
22,2% & �#( 
������#,# (�'� F ���� ��G�+���, 
2,8% & %+#( F�,# ���C�&�� [34]. H%
+� ��G�+��2 
'����4� �
������5�,#�% � 
��������, %+� ���#-�-
��,# ��5�F����# IL-1 (RR (�������#C �#&#+, ��) 
17,3; 95% .1: 12,5–24 �� �� 4,3; 95% .1: 2,3–8,3) 
�� IL-6 (�� 16,7; 95% .1: 13,9–20 �� �� 2,8; 95% 
.1: 1,8–4,4), 
�����%�� & +�5����� (���#( ����C, 
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%+� ���#-���,# ��5�F����# G�+���� ��+��&� 
�(-
,#� (�� 8,7; 95% .1: 8,1–9,4 �� �� 1; 95% .1: 
0,8–1,3). :�C'����4#-# ����� �
������
��#( 
��G�+��C F�,# &�
�,$�� &�(��������% ���(��( 
�#(�,$�#( 4,%(��, 4,��+���-+#4+���5� ���+-
�� �� ��'��#�����2 �#���-#, ����� �%
+#( ��G�+-
��C ,�����-# F�,# �F����#, �
���&��'#C 5��
�� 
� 
���-���%. :�5�,�4���, *� &F�,$4���$ �#&#+ 
��&�#�+� &�(����������� ����C & ���-��#'��� 

���,�5��� �� �����+������� ��G�+��2 &������-
����% �#���-�#( +���#+������2���, -�,��4#C 
��+, ��
���� ������� &�(��������% �� �#��+� �+-
�#�����$ ���-��#'��5� &�(��������% [1].

������-,��� [33], *� ���C�&�� F�+�����,$-
�� ��G�+��2, %+� 
����F���,# 5��
���,�&���2, 
F�,# '����4#-# C ���������,# 1,28 �� 100 
,��#��-��+�� (95% .1: 0,76–2,02) � (���#(, 
%+� ���#-���,# F��,�5�'�� 
��
����# �� � 2,72 
�� 100 ,��#��-��+��, +�,# 
������# ���#-���,# 
�#������#'�� ����
�� (95% .1: 1,36–4,86), ��-
G�+��C�#C �#����- � ������$�-� 
�'#��� ��&-
�#���#�% �� ����4� ��
 &� 3 -��%�� ��� 
�'��+� 
,�+�����%.

1�4� 
���F�� ���,��
���%, *� �#�'�,� ���� 
�#���-# US Medicaid &� 2000–2010 ��., 
�+�-
&�,�, *� ,�+�����% ����������������� F�,� 
���#- �& ��CF�,$4 &��'�*#( G�+����� �#&#+� 
�%
+�2 ��G�+��2 
�# �����,$�#( ����#��( [33]. 
:� ���-��� ��� 
�
������( ���%�#,��$ [32], �$�-
5���� � ,�+������ ���-��#'�#( &�(�������$ � 
����C ������� &-��#,��% ��+�#+� �#���-��5� 
�#+��#�����% +���#+������2���. :�C�+���,$-
��4#- � &�5�,$�#C 
�#��#
 
�#&��'���% -���-
-�,$�� �G�+�#���2 ��&# �� -���-�,$�� -�
,#-
��2 ��#��,���� +����, ��-� &��'�� &-��4#,��% 
'���+� 
��������, %+� ��+�-# ���#-���$ 
��-
��#-���,$�� ��&# +���#+������2���, � '������ 
���������2 �%
+#( ��F�
��#( %�#* 5,�+�+��-
�#+�2���2 ����
�2 � (���#( �� �����,$�� ����#�# 
�� �#���-�� &�(��������% �
�,�'��2 �+��#�#.

D �5,%�� �� �#*�&�&��'��� �,�� &������# 
���5� �� ��, *� ��,"���� �������������� ��-
���3�� " ������, !�� ������d '���"���! , ���-
"��� ��"����-��%� ,�*"��_"���!, �����+�d "��-
�������"���! �����"&���! +��'�%�-��� ������� 
�� ������, �,%��&���4 , ��"����'�%��. �����-
+�d ����& �+%�"�����! ��,� ��������������-
��* ���������" � ��,�, !��� ������ �* ����-
��d. à+*� �����+������� ��G�+��% ��&�#��,��% 
����, +�,# 
,�����,��% &�#
���% ��&# �#���--
�#( +���#+������2���, C�5� �� �,�� 
�����#�# � 
��C '��. :��F(���� &F�,$4#�# ��&� �#���-�#( 
+���#+������2��� 
�# �%
+�-� ��G�+��C��-� 
&�(��������� � �#�#�# & ���-��#'��� 
���,�-

5���, *� 
����F�� �&5��#�# & ,�+��'#- ���-�-
��,�5�- [30].

1-�����
���#��#C �G�+� -��#+�-����&-
��2 ����
�2 � (���#( �� ���-��#'�� (����F# 

���#*�� �#&#+ �+�#����2 �#( (����F, � ��+�
 
(����'�#( ��G�+��C � ����C, ��CF�,$4 &��'�*#- 
& %+#( &�,#4���$�% ��F��+�,$�&. / ����-
�%(, �
�F,�+����#( � MEDLINE �� SCOPUS 
&� 2010–2019 ��., ���� 
�� ��G�+�����% ��F��-
+�,$�&�- � ����C & ���-��#'�#-# &�(�������-
�%-# �� F��,�5�'�#( 
��
�����( � -�&���#-# 
�����$ � ��5����( �& ��C�#*#- �����- ��F��+�-
,$�&� [20], *� 
����F�� 
���,$4#( 
�5,#F,�-
�#( ���,��
��$. ��-� ��-� � +��2��( �& �#��+#- 
�����- &�(����������� �� ��F��+�,$�& ������-
���% � �"�d-���� "�!"'���! '�������%� ��+��-
��')�,� " ����4 , ��"����-���� *"���+��� 
�� ��&�� ������!��. Û���'�� 
��������% ��-
�+��2 7���� & 2 H6 (�F� 
��������% +����#G�-
������5� �����) � �F��’%&+��#- +�-
������- 
�-F�,������5� �
������
���% ����C & ���-�-
�#'��� 
���,�5��� ��&�,�
�� ��� ���#-�����2 
����
�2 [30].

���(����'# ���� ���( �#*��
#���#( ���,�-
�
��$ *��� F�&
�'����� &����������% 
��-
�#���-��#'��2 ����
�2, F�,# ��*� 
��,�F,��� 
������� ���������3�� 
��������)��%� ��'��-
&� ��"����'�%�" (ACR) �����"�� ���������%� 
����4 , ��"����-���� ,�*"��_"���!�� [30].

H�+, � 
��������, %+� ���#-���$ 
���#���-
-��#'�� ����
�� -������+����-, ��,$G���,�-
&#��-, ,�G,���-���-, ��5�F�����-# IL-6 '# 
IL-1 (���#,�&�-�F, +���+���-�F ��*�) �� ��G�-
�#�#��F�- � 
���F�����$ � ���F�,$��-� �����, 
-�
�� 
�����#�# ���,��
���% &�5�,$��5� 
���,�&� +���� �� F��(�-�'�� ���,��
���% +���� 
& �#&��'���%- 
�'��+��#( 
�+�&�#+�� 1 ��& �� 
3 -��%��, � &� �#+��#�����% (���,����#( 
��-

������, ��5�F������ G�+���� ��+��&� 
�(,#� 
(���,�-�-�F, 5�,�-�-�F, ��������
� ��*�) — 
�����$ 1 ��& �� 6–12 -��%���; 
�#'�-� &� �#+��#-
�����% ���#,�&�-�F� �� ��G��#�#��F� �� �$�5� 
�,�� �������# ���,��
���% ,�
����5� 
��G�,�, 
� ��&� &����������% (���,����#( 
��
������ 
�F��’%&+��#- � ��+�
 �5,%� �+�,���� (%+*� 
�$�5� �� �#-�5���$ ��F#�# '����4� ���F,#����� 

���F�5� ��-�5� ���-��#'��5� &�(��������%, 
��
�#+,��, � 
�������� �& 
���#-# ��������-# 
�����,$��5� ����
��#'��5� ����#��, ���+�,���-
-# �F� & ��4#( 
�#'#�). / ��&� �#%�,���% �#-
��
���'��5� �#����-� (��C���
���% <500/--3 
�F� ,�-G�
���% <500/--3, � &� 
�#&��'���% ��-
G��#�#��F� — *� ���-�% & �-����- 5�-�5,�F��� 
<80 5/,) �/�F� &�������% �+�#������ 
�'��+��#( 
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G��-����� � �#������� +���� F�,$4� ��
 � 3 ��&# 
&� ��G������� &��'���% ,�F�������2 �'�� ���-�-
��"� ��������� '���"���! -������+����-, ,�G-
,���-���-, 
��
�����-# F��,�5�'��2 �� ���5��-
��2 ����
�2 [30].

6������-# ��+�-# � �-���( 
����-�2 ��G�+-
��2, �#+,#+���2 ������- SARS-CoV-2, ���F,#�� 
���5� ���+����� �� +,����#���� 
�#�����,� ��+-
�#+� ������% ����C & ���-��#'�#-# (����F�-
-# � �-���( 4�#�+�5� &�������% ����% &�(��-
��������� �� �OVID-19. ������,�&����� ���� 
�
����,$�� �������#( �������� 
�+�&�,#, *� 
&�(����������$ �� �OVID-19 F�,� F�,$4�� 
��,$+# � ��&� ���-��#'��2 
���,�5�2 & 
��-
�����
��#- �-�����G��#��#- �����- (&�#-

���%- �#���&� �-���5,�F�,����, +�-
,�-����, 
G��+��2 G�5��#���) [28]. .��# & ���-��#'�#-# 
(����F�-#, %+� �� -�,# �-����2 �������������, 
F�,# � ��-���2 �� �,� ���#-�����5� ,�+�����% 
F�&#��#-# �� F��,�5�'�#-# 
��
�����-#, �� 
�-
+�&�,# F�,$4� &�(����������$, � �#( �� ����-
���,� �+�#�����$ �������5� &�(��������%, ���# 
�� 
����F���,# '����4�2 5��
���,�&���2 
�����%-
�� & ��4#-# ���$-# [20]. .� 60% 5��
���,�&���-
�#( 
�������� -�,# +�-��F������$. :�&�,�
�#- 
G�+����- �#&#+� ��&�#�+� �%
+�5� �OVID-19 
� ����C & ���-��#'�#-# (����F�-#, %+ � 
�# ��-
4#( �����+������#( ��G�+��%(, F�,� �#��+� �+-
�#�����$ &�
�,$��5� 
������ [6,8].

��-� ��-� �
� 
��4� �
�F,�+����� Ï���
�C-
�$+#- 
������#'�#- ���-���,�5�'�#- �����#-
����- (PReS) ��+�-������2 [26] ��5�,��#,# �� 
���F(������� 
�����
����# ����
�� ���-��#'-
��5� &�(��������% 
�� '�� �
�,�(� ��G�+��2, 
�#+,#+���2 ������- SARS-CoV-2, � 
����-� 
�F�%&�, �� 
�#
#�%�# &�����������# ,�+#, � ��-
-� '#�,� -������+��� �� F��,�5�'�� ����
��.

6�����% �����% �-��#+���$+#( ��+�-����-
��C (ACR, 2021) [36] ��+�
 
��+���,#,� ���F-
(������$ &��C�����% &�5�,$�#( 
��G�,�+�#'-
�#( &�(���� � ����C & ���-��#'�#-# (����F�-#, 
� ��-� '#�,� �����,$�� �#�����������%, 
��-
���
���% 
,����#( +�,������#( *�
,��$, %+-
*� ���# �� 
���#
�+�&��� � &�’%&+� & ����
���, 

�����
���% �'��5� ���'���%. D�&��'��� ��+�-
-������2 
��+���,#,# -�
,#����$ 
��������% 
F�,$4 ���+����2 ,�F��������2 ����+# � ���F�,$-
�#( ���-��#'�#( 
�������� �� ����,$����$ 
��-
���
���% 
,�����5� &��
���% 
���#���-��#'-
��2 ����
�2.

D� �#-# ��+�-������%-#, � 
�������� �& ���-
-��#'�#-# &�(��������%-#, %+� ��'� ������� 
�, *"���� �� COVID-19, ����,$�� 
�����
���-
�# �F� ��&
�'#���# &� ���F(������� ,�+����-

�% :�D�, 5����+�#(,���(���-, +�,(��#��-, 
�#������#'�#-#, F��,�5�'�#-#, ���5���#-# 

��
�����-#, 5,�+�+���#+�2��-#. .���,$�� 
��,$+# ���+,����# 
��������% �#��+���&���2 
+���#+������2���2 ����
�2 (%+*� ���� �#�#�# 
��&��,%�) [36].

/ ����C & ���-��#'�#-# (����F�-#, %+� 
-���$ +�,���������4 COVID-19 (�#%�,��-
�% 
�&#�#��#( ��&�,$����� ����� 
�,�-���&��2 
,����5���2 ���+��2 / �+�
���-������ &� ������-
����� +,���'�#( 
��%��� COVID-19), ���F(��-
�� 
�����
����# ,�+�����% ���-� �#*��+�&�-
�#-# ,�+�-#, � ��-� '#�,� �#+,�G��G�-���- �� 
�#��+�#-�F�-. .,% &�
�F�5���% ������������� 
����#�+��#( &�,�& �-���� �� �,�� &�#
���-
�# ��&� ���#-�����2 +���#+������2���2 ����
�2 
�� 
����2 ������2 [36].

���!� �, ��"����-���� ,�*"��_"���!��, !�� 
��_�) �'���-�� �������� COVID-19, ��+�-��-
����$ 
�����
����# �,% +�����,� �������-
5� &�(��������% :�D�, 5����+�#(,���(�� �� 
+�,(��#�, �#���-�� +���#+������2�# �� 
����-
�#�# 2( ��������#+�,%��� �������%. L#�����-
�#'��, F��,�5�'�� C ���5���� ,�+# (+��- ��5�F������ 
IL-1) �,�� �#-'����� ���+,���# �F� 
�#&�
#�#-
�#, ������#�4# '���& 7–14 ��F 
��,% &�#+����% 
,#(�-��+# �� ���
�������#( �#-
��-��. :�5�-
,�4���$ �� ���F(������� &����������% ��4#( 

��
������, %+� -�
��$ �
�#%�# 
����
���� 
�������,� QT �� �,�+���+�����5��-�, �� &�F�&-

�'#�# ���
�����#C -������#�5 ����% � ���( 
�-
�������, %+� 
����F���$ 5��
���,�&���2 & 
�#���� 
COVID-19 [36].

8�+�����% COVID-19 � ����C & ���-��#'�#-# 
&�(��������%-# ���
������ &�5�,$�#- 
�#��#-

�- [2]. :�-�� ��+�&�� ����,$����� �����+���5� 

�#&��'���% 5����+�#(,���(��� �� +�,(��#��, 
����+ 
�������
��� �G�+�#�����$ �#+��#����-
�% ��-���#���� � 
�������� ��+�- ��� 12 ��+�� �& 
-���� ��,� >40 +5, ���#,�&�-�F�, ���+���#. ��&-
5,%����$ -�
,#����$ &����������% ��5�F������ 
%���-+���&# �,% ,�+�����% COVID-19, � ��+�
 
�#+��#�����% -���+,���,$�#( ���#��, � (��-
�#( �� ���-��#'�� &�(��������%, %+� +����+-
����,# & COVID-19-
�������-# �� �� -���$ 
&�(#��#( ���#��,. �������% 
,�&-# �� ������#( 
�-���5,�F�,���� �� 
�#&��'���$ ���- (���#-, 
� &����������$ ��,$+# &� ��%������ 
�������
�-
��2 5�
�5�--�5,�F�,���-�2 [2].

��'���� -��#'�� �%�,���% ������
���$, *� 
��C+��*#- &�(#���- 
���# ��G�+��C � ��+�#-
��
��G�,�+�#+�. 6������ ���%�#,���% � /+��2�� 
�
������5�,��% -��4��F�� ���#��+�#��,$�� 
+�-
���%, %+� 
�#&��,� �� �������5� &�#
��-
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�% '���+# *�
,��#( &� +�,������- ����C [35]. 
6��F,#�� 
�F������% � C � ,�+����, *� 
��’%-
&��� & -�
,#����� &�5�������% �������5� &�-
(��������% 
��,% *�
,���%. �����, &� ��4#-# 

�
������-# ���,��
���%-#, ��+�#����% F�,� 
��#5���- ���-��#'��5� &�(��������% �� 
�#-
'#��� C�5� &�5�������% ������� ���4� (4%), 
��
 ��G�+��2 (37%) [31].

:�
�#+���� 2021 �. F�,# ����,��� &�5�,$�� 
Ï���
�C�$+� ���������3�� EULAR/PRES ���� 
"��3��������'������ � ����C & ���-��#'�#-# 
(����F�-# [19]. / �#( ��+�-������%( ��5�,��#-
,# �� ���+*������� �����"&���! "��3���3�� ��-
��4 , ��"����-��_ ����'�%�d_ ��&�"��� "��-
3����� " ������� *"���+� ,%���� , 	�3����')���� 
���%������ �����,�3��. / ��,�-� ��+�-������-
,# ����#-����#�% 
���#, �������% 
#�#( ���-
��C����#( ��+�#� ���
������ �� ��+�-������C 
*�
,���% ����C & 
�#5��'���%- �-�������. DF�-
��5,# �+���,$����$ 
�
������ EULAR-��+�-
-������2 [15] *��� ���F(������� ������"����! 
"�� ,������"���! &�"�* �����4�"���* "��3�� 
� 
�������� �& �#��+#-# ��&�-# �#������#'-
��2 �� +���#+������2���2 ����
�2: %+*� ��F��� 
��&� +���#+������2��� ������#�$ >2 -5/+5 �F� 
>20 -5/��F� ��#��,���� 
���� 2 �#
���; %+*� 
�#�#�� & ���-��#'��� (����F�� 
�#&��'��#C 
�#+,��
��#� � ��&� 2,5 -5/+5/��F�, ��,$G���,�-
&#� � ��&� >40 -5/+5/��F� �F� >2 5/��F�, �&����-

�#� � ��&� >3 -5/+5, �#+,�G��G�-�� � ��&� 
>2,0 -5/+5/��F�, ,�G,���-�� � ��&� 
>0,5 -5/+5/��F�, 6--��+�
��
��#� � ��&� 
>1,5 -5/+5/��F� �F� 
������ ���#-�� F��$-%+#C 

��
���� F��,�5�'��2 ����
�2.

D� -�
,#����� ������-������# 
�'���+ ,�+�-
����% ���-��#'��5� &�(��������% ����,$�� &�-

��
������# ��+�#����� (����2 �#�#�# 
���� 

�'��+�- ����
�2.

���+���#&����� � ����,��#( ��+�-������%( 

�#��#
# "��3���3�� ����4 , ��"����-���� 
*"���+��� [19] ����,#, *�:

1. ��+�#����� 
���# ��&����5� 5�#
� ��
�-
,�5,#�� ��+�-������$ ���- 
�������-, %+� ��-
�#-���$ +���#+������2�# ��/�F� F�&#��� �#-
������#'�� &���F# (�#,� 4 2b 4 C 8,5; 93% �&5�-
�
���%).

2. ����-�+�+��� ��+�#����� (PCV10 �F� 
PCV13) ��+�-������$ ���- ��*�
,��#- 
�-
������- �#�%'�5� ��+� & ���-��#'�#-# (����F�-
-# (�#,� 4 2b 4 C 8,8; 73% �&5��
���%).

3. ��+�#����� 
���# 
����% 
�����%�$ 
���
������ �� :������,$�#( ��+�-������C. 
��������-, %+� ���#-���,# ���#-�-+,��#��� ��-
��
�� (�#��+�#-�F, F�,�-�-�F ��*�) 
���%5�- 

�������( 6 -��%��� &� ���F(������� 
,�����2 �F� 
�+������2 ��+�#����2 ��+�-������$ 
��#��� 
�-���&���� (�#,� 4 2b 4 C 9,0; 80% �&5��
���%).

4. ��+�#����� 
���# ������ 
�
�,�-# ,�-
�#�# ��
�,�5,#�� ��+�-������$ ��*�
,��#- 

������+�- & �����,$�#- �#���-�#- '�����#- 
���'�+�- (�#,� �� �#&��'���, 2b 4 C 9,5; 93% �&-
5��
���%).

5. >������� ��+�#����� 
���# +���, 
����#-
�� �� +�����(# -�
�� 
�����#�# ���- 
�����-
��-, %+� ���#-���$ -������+��� (�#,� �� �#&��-
'��� 1 1 A 9,6; 100% �&5��
���%), �� -�
�� 
��&5,%���# � 
��������, %+� ���#-���$ �#&$+�-
��&��� +���#+������2�#, ��5�F����# G�+���� ��-
+��&� 
�(,#�, ��5�F����# IL-6 �� IL-1 (�#,� �� 
�#&��'��� 4 4 C 9,1; 93% �&5��
���%).

6. ��+�#����� 
���# ����%��2 ���
# (VZV) 
��
�,�5,#�� ��+�-������$ 
�������- �& ���-
-��#'�#-# (����F�-#, %+� ���#-���$ -������-
+���, 
��,% +����+�� & (���#- �� ����%�� ���
�, 
%+*� ����4� �� ���# �� ���#-���,# *�
,���% �� 
�� (����,# �� ����%�� ���
� (�#,� �� �#&��'���, 
2b 4 C 9,1; 93% �&5��
���%).

/ 
�������� �& ���-��#'�#-# (����F�-#, 
%+� ����4� �� (����,# �� ����%�� ���
� �� ���#-
-���$ ����
�� �#&$+#-# ��&�-# +���#+����-
��2���, ��5�F������ G�+���� ��+��&� 
�(,#�, ��-
5�F������ IL-6 '# IL-1, -�
�� ��&5,%���# ��+�#-
����� 
���# ����%��2 ���
# (�#,� �� �#&��'���, 
4 4 D 9,14; 100% �&5��
���%).

7. �,�� ��#+��# ��+�#����2 
���# 
����2 
,#(�-��+# � 
�������� & �-�����
������ (�#,� 
�� �����$ ��+�&������ �� �#&��'���, D 9; 93% �&-
5��
���%).

��&�, ���� , ��"����-���� *"���+��� ��-
_�) �����"&�"��� "��3��������'������, ��� 
��'������ �� �'��� ��3�')�� �,%����� ������� 
� ������ �� ���"�����! , ��"����'�%��.

/+��C ��
,#�#- � �+,���#- � 
#����% ��+-
�#����2 ����C & ���-��#'�#-# (����F�-# 
���# 
��G�+��2, �#+,#+���2 SARS-�oV-2.

/&5��
��� ��+�-������2 Ï���
�C�$+�2 
��-
�#���-��#'��2 ,�5# �� ;-��#+���$+�5� +�,�-
�
� ���-���,�5�� EULAR/ACR (v. 3, 15.12.2021) 
*��� "��3���3�� ��3�d���" �, ��"����-���� *"�-
��+��� ����� COVID-19, %+� �������,#�% � ��-
��C ��+�- ��� 5 ��+�� [11], ��5�,��#,# 
�� ��-
�F(������$ 
�#C�%��% �&5��
��#( �& 
�������-
-# �� 2(��-# F��$+�-# ��4��$ *��� ��+�#����2 
(����2 �� ���-��#'�� 
���,�5�� �#�#�# 
��-
�# COVID-19. D�&��'#,# ���F(������$ ������-
�# 
�����5� ��+�#����2 � (���#( �� ���-��#'�� 
(����F# 
�����%�� �& &�5�,$��� 
�
�,%����, 
���
��# 
���#
�+�&���%-# �� *�
,���% 
��-
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�# COVID-19 ��,$+# ����-� 
�
������ �,��5�'-
�� ���+��2 �� +�-
�����# ��+�#�#. ��# �$�-� 

����F�'���$�%, *� �'�+����� ���
����$ �� ��+-
�#����� 
���# COVID-19 � ����C & ���-��#'-
�#-# (����F�-# -�
� F��# -��4�� &� �����-
�#������ �� ��#��,���� 
�����%�� �& &�5�,$��� 

�
�,%���� �� ����� ������#'�#C �#&#+ &�5�-
������% �������5� &�(��������% 
��,% ��+�#-
����2. ���- ��5�, 
������# 
��#��� ���#-���-
�# *�
,���% ���
������ �� ��+��#( �F-�
��$ 
�/�F� �(��,���% FDA, I7; �� :������,$�#-# 
��+�-������%-#. .,% *� �� ��+�#�����#( 
�-
������� �& ���-��#'�#-# (����F�-# -�
�� ���-
�#�# F��$-%+� & -�:�-��+�#�. / ��&� &������-
����% F�5�����&���2 ��+�#�# 
������# 
��#�-
�� ���#-��# ���5� ��&� ���2 
 ��+�#�#, �����$ 
%+*� ���-�'�,#�% �����C�&�� ��F�
��� %�#*� 
�� 
�
������ �������%. .,% 
��������, %+� 
����4� &����4#,# ����� -�:�-��+�#����2 & 
���( ��&, ����� ��&� ��+�-������$ 
�#��C-�� 
&� 28 ��F 
��,% &����4���% ����2. ������5� ��-
����$ ��&� -�:�-��+�#�# F��$-%+�5� �#
� 
(«Pe zer» �F� «Moderna») [15].

/ &�&��'��#( ��+�-������%( 
��+���,#,# ��-
�+*������) ������"���! 3��������-��* ,���+�" 
+�,����� ������� �� 1–2 ��&��, %+*� ��&��,%� 
�+�#�����$ &�(��������%, 
��,% �������% +�
-
��2 ��&# ��+�#�# [11].

��������- �& �#��+�� �+�#������ ���-�-
�#'��5� &�(��������% �� �#��+#- �#&#+�- ��-
�
�#%�,#��5� 
���F�5� COVID-19 
��
�����$ 
&�-���$ *�
,���% ���#-����# ����
�� -���-

+,���,$�#-# ���#��,�-# (REGEN-COV) �,% 

��G�,�+�#+# COVID-19. H�+�
 ��+�-������$ 
�F��’%&+��� ��+�#�����# ',���� ��-’2 (����2 �#-
�#�#.

��&�, ��3�d��� , ��"����-���� *"���+��� 
��&��) +��� ���'��� ����� COVID-19 ,� ���-
"� ,%��� +��)��", ��3�d���", ��!"����� ���4��� 
������� ,�*"��_"���!; ������� ���"�����! "��-
3���3�� ��_�) +��� �,%��&��� , ��"����'�%��.

/&�5�,$���'# �#*�&�&��'���, �,�� &��F#�# 
�#�����+, *� -������#�5 F�&
�'����� �� &����-
����% 
�� 
�F�'�� �G�+�# 
��
������, � ��-� 
'#�,� �%
+� ��G�+��2 �� ,���,$�� �#
��+#, � ��-
�#- & ������#( 
����#����� �������,$�#( � -�
-
������#( �������� 
�������� �& ���-��#'�#-# 
(����F�-# �� �F��’%&+��#- +�-
������- ���,�-
&� � F�5����������#( -�
������#( �
�,$�#( ��-
�,���#�$+#( 
������#'�#( +��������-�(.

D�,#4���$�% �+���,$�#- ����,$�#C -�����-
�#�5 ����C & ���-��#'�#-# (����F�-# 
�� 
'�� 
����-�2 ��G�+��2, �#+,#+���2 ������- 
SARS-CoV-2. ����� ,�+�����% 
�������� �� 
�,�� 
�#
#�%�# �� ��#��,#C 
����� �����$ 
�� 
'�� &�(��������%, ��+�,$+# �#&#+ &�5������$ 
�F� ��+,�����$ ���-��#'��2 (����F# � &��'�� 
�#*#-. ��+�#��
��G�,�+�#+� � ���#- �& ��
-
,#�#( 4,%(�� &�#
���% �#&#+�� ��F�
��#( 

���C �,% ����C & ���-��#'�#-# (����F�-# 
�� 
'�� 
����-�C, ���F,#�� � �-���( �+�#���2 -�-
5����2 ����,���%.


"���� ,�!"'!_�) ��� "���������) ����'��-
�� ��������".
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&������ ����� (&�) — 	�����
��	��� ���	��
�	� ����'�	� ���� �����, ��� #�������
�!����� �
���
� �	������	
� �������� 
� �
��'�	���
 ���	��	
# �������, �� ����'��� ��� ��!��	� ���	��! ��"�	���� �������, �� ��'� �����
���
�� � #�������	
�
 �	�������
.
@�������$��	� �������������� (@{\<) — ������	� "�	��
�	� ��#���
��		�, ��� ����
��� !�������!����� �� �!�����	�-����	�	�	
� 
�
��� � ��� �
���
� ����	� �
�
�! �������� �������� ������ �� �����
����� � ���!��		��
 � ���!��# ���	
# "�	��.
�����!��� ��&
���. E�����	� ������	
� �
����� ����	�		� &� �� @{\< ! 9-�����	�� �
�
	
, "������������	�� �� �������		� ���	���-
��� B��������� �����	�� �
����� ���	��	�� �����	� «>`\/&?�&» � ��!#�-���	��
�	
�
 	������
.
?���
	�! "������������	� �� ���	������ � ��!#�-���	��
�	��! ��
�� �� ���!�����
 44%. <�
 �"���� �
�	����
�� �
��'�	� ���
���, 
�������� � ���	�� "!�. /!��!�����
�	� ��	
 ����� �
����	�, ��
"�!��	�, ������� ������
# �������	� — 202 !�./#�, �
�	������ �
������-
	
� �!� �� �����! ���
 "�!�
	
 5/6 �� �����
 B���	�. E� �������������"���� �
�	����
�� ��	��
 �
������	�"� ����	���	��'�		� 
�� "�������$�� �����"� ��!	����. <�� ��� �������		� 2D-�#�������"��$��	�"� �����'�		� �
�	������� "�������$�� ���	�� ����"�, ���-
��"� ��!	����� �� ��'��!	������� ����"�����
 �� ��	��
 &�. E� ��"	��	�-����	�	�	�� ����"��$�� ���"	�� ��������
���. <���� �������-
����� ��"���	�"� ���	! �
�
	! ���	��������	� � !����# !�"�	�	�� ��	������� ��� #��!�"��	�� �������� �� ��	��! �
����� ������#��!�"�� � 
�. {
���, �� ������	����	� ������'
�
 ���
����	���	� ���!��		� ����-����������
. ����� 2 ������ �
�
	! ����� 1 ��� ����������-
	� � ���	����! ������! — �������	� ���
����	! �������
 &�, ���	 ����� �������� ��������	
�.
��
�����. <���	�		� &� �� @{\< � ����� ������	
�. &� �����
����� � #�������	
�
 �	�������
, ���� �� @{\< — ��  ���!��		�-
�
 � ���!��# ���	
# "�	��. <��"	�� ��� �����	��� �� &� �� @{\< �����
����� � �
����
 �������������	�
 �����	���
, �� ���’���	� 
� ���"���!��		�� �����!���� �
#��	�"� �����! ����"� ��!	����, ����
���� ��!	�����
# ��
���� �� �������-�!�
		�� 	�������	���� 
� ���	���! �������������	��! �������.
?�����'�		� �
��	�	� ��������	� �� ��
	�
��� @�����	����� ����������. E� �������		� ������'�	� ���
��	� �	$������	! �"��! ����-
��� �
�
	
.
/����
 ������
�� ��� ����!�	���� ��	$����! �	�������.
���!��� 
���
: ������� �����, "�������$��	� ��������������, ��!#�-���	��
�	
� ��
�, �#�������"��$��, ���
.

Tetrallogy of Fallot and hypertrophic cardiomyopathy. Unusual association
A.A. Malska1, O.B. Kuryliak2
1Danylo Halytsky Lviv National Medical University, Ukraine
2Lviv Regional Children’s Clinical Hospital «OHMATDYT», Ukraine
Tetrallogy of Fallot (ToF) is the most widespread congenital heart defect characterized by a wide anatomic spectrum and clinical manifestations, 
which depend on the degree of stenosis of the pulmonary artery, and can be associated with chromosomal abnormalities.
Hypertrophic cardiomyopathy (HCM) is a rare genetic disorder that often occurs in the autosomal-dominant type and has a high risk of cardiac 
death and is associated with abnormalities in certain gene loci.
Clinical case. We present this rare association in a 9-month-old girl, without previous history of heart defect, who was admitted to intensive 
care unit with a clinical presentation of severe hypoxic spell.
A rare case of the combination of ToF and HCM has been reported in a 9-month-old child admitted to the reanimation department of the Lviv 
Regional Children’s Clinical Hospital «OKHMATDYT» for malignant and cyanotic attacks.
The girl was hospitalized for reanimation in a jaundice-cyanotic crisis with a saturation rate of 44%. On examination, a pronounced sciatica, 
pallor and cyanosis of the lips were detected. Auscultatively, the heart tones were rhythmic, muffled, the heart rate — 202 beats per second, 
systolic murmur was detected on the left side of the chest 5/6 on the Levine scale. Electrocardiogram showed signs of systolic hypertension 
and hypertrophy of the right ventricle. 2D-echocardiographic examination revealed hypertrophy of the left and right ventricular walls and 
interventricular septum as well as signs of ToF. On the magnetic resonance imaging the diagnosis was confirmed. After the stabilization of the 
general condition the child was transported to the Center of Pediatric Cardiology and Cardiac Surgery in Kyiv for surgical treatment, where it was 
recommended to continue the medical treatment with beta-blockers. After 2 months, the 1-year-old child was operated on routinely - radical 
correction of ToF, the post-operative state was good.
Conclusions. Association of ToF and HCM is extremely rare. ToF is often associated with chromosomal aberration, while hypertrophic 
cardiomyopathy associates with certain gene loci.  Surgical treatment of ToF associated with HCM differs greatly from surgical treatment of 
usual ToF and physiology of both conditions have to be considered prior to the surgery, as combination of ToF and HCM is associated with 
high postoperative mortality, as the LVOT progresses and increased risk of development of ventricular arrhythmias and heart failure develops.
The association between ToF and HCM is extremely rare. ToF is associated with chromosomal abnormalities, whereas HCM is associated with 
abnormalities in certain gene loci. The prognosis for patients with TF and HCM is associated with high postoperative mortality due to progression 
of obstruction of the left ventricular tract, development of ventricular arrhythmias and cardiovascular failure during the postoperative period.
The research was carried out in accordance with the principles of the Helsinki Declaration. The informed consent of the patient was obtained 
for conducting the studies.
No conflict of interests was declared by the authors.
Keywords: Tetrallogy of Fallot, hypertrophic cardiomyopathy, cyanotic spell, echocardiography, children.
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 H������ A�,,� (HA) — ��C
�4#����4� 
������#'�� ����
��� ���� ����%, %+� 

(���+���#&���$�% 4#��+#- �����-�'�#- �
�+-
���- � �#��
������ +,���'�#( 
��%���, *� &�,�-

��$ ��� ���
��% �����&� ,�5�����2 ������2 (8;).

1���� HA -�
� 
��������#�% & ��4#-# ��-
��-# ����% �� (��-���-�#- ���-�,�%-#, ��-
+#-# %+ �#����- .����, �#����- .�-.
���
�, 
;,��
#,% (VACTERL-��������%) [1,4,5,7].

:� 
���#��5�, 5�
�����G�'�� +�����-��
���% 
(B�7�) — ���+���� 5����#'�� &�(�������-
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�%, %+� &�&�#'�C ��
��+�����$�% &� ������--
��-��-������#- �#
�- � (���+���#&���$�% �#-
��+#- �����- �#&#+� ��
����2 �������2 �-����.

:#
'� �������� ���+���#C �#
���+ 
������-
�% HA � B�7� � 9--��%'��2 ���'#�+#, 5��
���,�-
&�����2 �� �����,���% �����-���2 8$����$+�2 �F-
,����2 �#�%'�2 +,���'��2 ,�+���� «6J7;H-
.âH» & %��(�-������#'�#-# ��
���-#.

.��,��
���% �#+����� ���
������ �� 
�#�-
�#
�� B�,$����$+�2 ��+,�����2. :� 
��������% 
���,��
��$ ���#-��� ��G��-����� &5��� F��$-
+�� �#�#�#.

�����!��� ��&
���
9--��%'�� ���'#�+� ����C4,� �� �����-���2 

� +�#�#'��-� ����� — %��(�-������#'��-� 
+�#&� �& ���������� (SpO2) 44%.

D ���-��&� 
#��% ����-�, *� �#�#�� �����#-
,��% ��� 1 ������4���2 ��5������� �� 34--� �#
-
�� 5������2, 
��4#( 
�,�5��, 4,%(�- +�������-
5� ��&�#��, & -���� ��,� 1450 5 � &�����- 40 �-. 
.��'#�+� � ���5�� �#�#��� & ���C��, 
�� '�� ��-
5������� � -����� ���5��������� 
���+,�-
���.

:� -�-��� �5,%�� &�5�,$�#C ���� �#�#�# 
�%
+#C, �&��+# %��(�-������#'��5� +�#&� — 
�#��
��� &��#4+�, F,�����$ � �����& 5�F. .#�#-
�� 
���#,$��2 F����# ��,�, &�#
���2 ���
#�#, 
G�&#'�#C ��&�#��+ �#
'#C &� �������C, -��� 
��,� — 5,7 +5, ���� — 60 �-. H��5�� �+��#� &�#-

��#C. K+��� �� �#�#-� �,#&��� F,���, '#���, 
�����& 5�F. ���#G��#'�� ,�-G��#'�� ��&,# 
�� &F�,$4���. ��(#C +�4�,$, &��#4+�, � ,�5�-
�%( — 
����+� �#(���%. ;��+�,$���#��� ���# 
����% �#�-�'��, 
�#5,�4���, '������ ������#( 
�+���'��$ (M��) — 202/(�, �#���,�'�#C 4�- 

� ,���-� +��� 5���#�# 5/6 &� 4+�,�� 8���-

��. ;������,$�#C �#�+ (;H) — 95/50 -- ��. ��. 
�� �F�( +�����+�(. S�O2 — 44%. ��� '�� 
�,$-

���2 
#��� -’%+#C, 
�'��+� �#���
�� �� 2 �- 
�#
'� ��F����2 ��5#, ��,�&��+� �� 
�,$
���$�%. 
:�F�%+# �� �#&��'���$�%, ��'��#��,���% ��,$-
��, �����& ��������C.

: � �,�+���+�����5��G�2 — �#�����#C �#�- 
�& M�� — 150 ��./(�, PQ — 0,14 �, �,�+��#'�� 
���$ ����% ���(#,��� �
����. �#�����+: �&��+# 
�#���,�'��5� 
����������
���% �� 5�
�����G�2 

����5� 4,���'+� (�#�. 1).

.#�#�� 
�������� ����5���5��G�� ��-
5���� 5�����2 +,��+# �� �#%�,��� ,�5����� 
�,% 
F�& �#�#-#( ��5�#*��#( �� ��G�,$����#��#( ��-
��C, &F�����#C ���#��#C �#����+ 
� 
��#G���2, 
����� ��&4#���� � 
�
���'�#+�. D�
�����% ��-
5# 8;, � �#5,%�� «'�F��+�» �� +���������+�,$��-
5� ����+�� (�H1) — 55% (�#�. 2).

��� '�� 2D-�(�+�����5��G�'��5� �F���-

���% ��&��,�&����� ,��#C 4,���'�+ +����-
��-������,�'�#- ��&-���- (�.�) — 2,4 �-, 
5�
�����G�� ����+# 
����5� — 0,7 �- (Z-score: 
7,68), ,���5� 4,���'+�� — 0,9 (Z-score: 8,07) 
�-, -�
4,���'+���2 
���5����+# ��&-���- 
1,1 �- ( Z-score: 10,18), ,��� 
��������% ��&-���- 
1,5 �-.

��&��,�&����� 
�������,$�#C ��G�+� 
-�
4,���'+���2 
���5����+# ��&-���- 1,1 --. 
J�� -�5�����,$�#( ���#� 
���#,$�#C, ����� 
&-�*��� �
���� �� 30% (��+����
�&#��% ����#), 
(�#�. 3).

�#�(���� ����� ���-����- 1,2/1,3 �-, ��5� — 
1,2/1,1/1,0 �-, �#&(���� ����� ��&-���- 1,0 �-, 
�����,$�#C +,�
��, ���,+# C�5� �� &-�����.

B������� �#�+� �� �����,$��-� +,�
��� �� 
�#&��'���. 8; (PA) — 0,9 �- � ���-����, 5�,-

W��. 1. ��	

��
�����!����. ¸���
� ���
���¯��!� �	�	�����
�8	��: 
� !��	�
����� �����!� �����¯
�
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+# — ,��� (LPA) — 4,5 --, 
���� (RPA) — 4,0 --, 
��&��,�&�����  ��G���#F�,%��#C �����& � �����& 
+,�
��� 8; & 5��������- �#�+� 102 -- ��. ��. 
�� +,�
��� (�#�. 4).

A��+��% � ����+���� ����������#+�,%��#( 
+,�
���� �� 
���4���. �+����,#����$ -��+���� 
��F��. A��+��% �#+#�� — 68%.

�������,��� ���5��& — «H������ A�,,� 
& �#��
��#- ��G���#F�,%��#- �����&�- � ���-
��&�- +,�
��� 8; �� 5�
�����G�'�� +�����-��-

���%». ����
��� ���� ����% ���5��������� 
�
��4� � ���� 9 -��.

.��5��& 
�������
��� &� ��
�-�5�� -�5���-
��-��&�������2 ��-�5��G�2 (�#�. 5). ��� 
'�� �F���
���% �#&��'��� 5�
�����G�� -��-
+���� ,���5� �� 
����5� 4,���'+� �� �#%�,��� 
�&��+# HA.

��������� ,�+�����% — �#�#�� 
���F���-
,� �� �
����� 4��'��2 ����#,%��2 ,�5��$ 
���%-
5�- ��$�( ����, ���#-���,� ��G�&�� ��F���-���, 
������,��� �� ���
�#,��� � ��&� 2 -5/+5/��F�.

���,% ���F�,�&���2 &�5�,$��5� ����� �� 
������,���% ��-����C��5� �#(���%, 
�+�&-
�#+�� 5�-��#��-�+# (M�� — 124 ��./(�, ;H — 
95/45 -- ��. ��., S�O2 — 69%). .#�#�� �����
��-
������ � �-���( ��5�����2 ���������2 �,% (����-
5�'��2 +���+��2 �� L����� �#�%'�2 +�����,�5�2 
�� +�����(����5�2 � -. �#���.

/ &�’%&+� & 
�������%- HA � B�7� ��+�-��-
������ -��#+�-����&�� ,�+�����% F���-F,�+�-
����-# (F���
��,�, — 0,4 -5/+5/��F� � 1–2 &�-
���������%) �� ������-�������% �
����#���5� 
,�+�����% �� 2–3 -��%��.

M���& 2 -��%�� �#�#�� ��+�- 1 ��+ 
���
�����-
�� � 
,�����-� 
��%�+� — 
�������� ���#+�,$-
�� +���+��� HA (ToF repair. No ventriculotomy). 
���� �� -�-��� 5��
���,�&���2 �� +�����(����-

5�'��5� ������ — ������$�2 �%
+����, �+�����-
��&, M�� — 124 ��./(�, SpO2 — 92%.

��������� 
,���#+� ��G���#F�,%���5� ���-
��&� 8; '���&
���������#- �����
�-, ��G�+� 
-�

����������2 
���5����+# &�+�#�� ,��+�� 
& 5,�������
��#+����. ���,%�
�����C�#C 

����� — F�& ��+,�����$. �,����� �+���F���� 

�������� �� 2-5� ��F� 
��,% �
�����2.

D� ��&�,$����-# 2D-�(�+�����5��G�2 � 
��-
,%�
�����C��-� 
������ �#%�,��� *� 
�-��-

W��. 2. ­	�
!	��!����: ��!���� !������ 
��

�. �	!	�	�� 
���: �	� ������� ��!��«	��� 
� ������
��
����� 
��	;, 
�����	��; �������; ������
 �� �	���	���, �	��	 ���-
���	�	 � ���	�	¯��
�.  �������: ��!� �¬, � ��!�:�� 
«¯���

�» 
� ´�  — 55%

W��. 4. 2D-	��
�����!����:. ´���

� �����
	�����-
�� ����.  ���������:���; �
	��� � �
	��� 
������ �¬ 
� !����=�
�� 
��
� 102 �� �
. �
. �� 
������ �¬

W��. 3. 2D-	��
�����!����:. 7��!� �����
	�����-
�� ����. ���	�
����: ������� �
��
� ����!� �����¯
� 
(0,7 ��), ��8�����¯
���� �	�	!����
� (1,1 ��) 
� �
��
� 
�����!� �����¯
� (0,9 ��). ¬��
� �	�����: (�	
�
��-
������: ���
�) — 30% � �	�	

 ��8�����¯
���� �	�	-
!����
� 1,1 ��

W��. 5. ®�!��
��-�	�������� 
���!����:. ®�!��
��-
�	�������� ����
� !��	�
����� ���
���� ���� �����¯
��
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�� ��&4#���#C 
���#C 4,���'�+. .�G�+� 
-�
4,���'+���2 
���5����+# �4#�� 5��-��#'-
��. D�,#4+��#C �����& 8; & 5��������- �#�+� 
18 -- ��. ��., �& -���-�,$��� ������������� ��#-
+��
���,$��5� +,�
��� 1+.

Q*����	����
H������ A�,,� — ��C
�4#����4� ������#'-

�� ����
��� ���� ����%, *� (���+���#&���$-
�% '��#�-� �����-�'�#-# �+,����#-#: ��G�+-
��- -�
4,���'+���2 
���5����+# (VSD); �F-
����+���� �#(����5� ���+�� 
����5� 4,���'+� 
(RVOTO), ���
��$ %+�5� -�
� ��&�#�#�% ��� ,�5-
+�5� �� �%
+�5�, 5�
�����G��� 
����5� 4,���'-
+� (RVH) �� ��+����
�&#���� ����#. ���
��$ 
�F����+��2 �#(����5� ���+�� 
����5� 4,���'+�, 
�#�+# � 
����-� �� ,���-� 4,���'+�(, ���
��$ 
��+����
�&#��2 ����# �#&��'���$ +,���'�� 
��-
%�# C �%
+���$ &�5�,$��5� ����� �#�#�#.

H������ A�,,� &�����'���$�% & '������� 
7–10% ���( ����
��#( ��� ����%, 1 �� 3500 
#-
�������
��#( ����C. J�' �
��4� ���� �
#���� 
*� � 1671 �., ����+ 22 ��&���� �� '���$ G�����&$-
+�5� ,�+��% I�$���–8�2 A�,,�, %+#- �
��4� 
�
#���� ����� �#
��+�� *� � 1888 �.

�,���'�� &�5�,$�#C ���� �#�#�# -�
� ��&�#-
�#�% ��� ��
� �%
+�5� & �#��
��#- �����&�- �� 
&�����,$��5� F�& �#�#-�5� �����&� [7].

.�G�+� -�
4,���'+���2 
���5����+# — &�-
&�#'�C ��,#+#C, �������#+�#��#C (��-�� �F-
����+��2 
���+� '���& ��G�+� -�
4,���'+���2 

���5����+#), ��&��4����#C � 
��#-�-F����-
&��C '���#�� -�
4,���'+���2 
���5����+#, *� 
�
�#'#�%� �+#� +���� �
���� ��,��� -�
 4,�-
��'+�-#.

6F����+��% �#(����5� ���+�� 
����5� 4,�-
��'+� � �#&��'�,$��� *��� +,���'��2 +���#-
�# ���# [1]. à+*� ��G�+� -�
4,���'+���2 
�-
��5����+# � �������#+�#��#-, �� 
�5��4���% 
�F����+��2 �#(����5� ���+�� 
����5� 4,���'-
+� 
��#,�� �#�+ � 
����-� 4,���'+� �� �+#� 
+���� �
���� ��,���, &-��4�� ,�5����#C +��-
����+ � �
�#'#�%� �����& �#�#�#. D� �-��# &�-
+�#��2 �������,$��2 
����+# �� ����������� +�-
,�����,�C, '#- F�,$4� �F����+��% �#(����5� 
���+��, �#- F�,$4 �#��
��#C �����&. / ��4�2 

������+# �#%�,��� 
�������,$�#C ��G�+� 
-�
4,���'+���2 
���5����+# ��&-���- 1,1 �-, 
&� ���#-# �(�+�����5��G�'��5� �F���
���% �� 
-�5�����-��&�������2 ��-�5��G�2.

>,#&$+� � 50% 
�������� �#&��'���$�% 
��+,�-

���#C �����& ,�5�����2 ������2. ���+,�
���#C 
�����& � �#��-�'�#- � '���� �
�#'#�%��$�% �
�&-
-�- ��G���#F�,%��#( -’%&��, ����+ �F����+-

��% -�
� �#�#+��# � �� ����� ��-�5� +,�
��� 8; 
(10%), ��� +,�
���- (10%), '# &-�4��#C ������� 
(30%) [5]. / ��4�2 
������+# �#%�,��� ��-� ��-
G���#F�,%��#C �� +,�
���#C �����& 8;.

.�+����
�&#��% ����# '# �����-���4�#�% — 
�� 4,���'+���-�������,$�� �
�,�'���%, �� ���-
�� &-�*��� �� ���#��� ��� ��G�+��- -�
4,�-
��'+���2 
���5����+#. ���
��$ &-�*���% 
������: ����� �#(��#�$ �& ,���5� 4,���'+�, �,� 
��*� � & 
����5� — ����� ���4�#�%. / ��4�-� 
�#
��+� ���
��$ &-�*���% ����# ������#� 30%.

B�
�����G�% 
����5� 4,���'+� � ���,��+�- 
�F����+��2 C�5� �#(����5� ���+��, ��+�,$+# 4,�-
��'�+ 
��#��� +�'��# +��� �& F�,$4#-# &��#,-
,%-#, *�F &�F�&
�'����# ,�5����#C +������+.

��&��&�%��$ ��+�
 ���-�� «F,��� HA». .��# 

�# ��+�C G��-� �� -���$ �����&�, ���#'���% 
+���� +#���- -�
� F��# � -�
�( ���-#, � �����$ 
�F����+��2 �#(����5� ��+�� 
����5� 4,���'+� � 
-���-�,$�#- �F� ��������-. ����G�&��,�5�% ��-
�# — ��+� 
, %+ � 
�# ��,#+�-� �������#+�#�-
��-� ��G�+�� -�
4,���'+���2 
���5����+# & 
,���-
���#- 4����-.

/ F�,$4���� �#
��+�� 
�#'#��� �F����+��2 
�#(����5� ���+�� 
����5� 4,���'+� � ��G��-
�#F�,%��� -’%&#. ò( �
�&-, '���� 
�� '�� ���
�-
+�� �#�#�#, �
�#'#�%� �#��-�'�� �F����+��� 
�#(����5� ���+�� 
����5� 4,���'+�, 
��#,�� 
%+ �����'� �F����+��� �#(����5� ���+�� 
��-
��5� 4,���'+�, ��+ � �+#� +���� �
���� ��,���. 
H�+� 5�-��#��-�+� 
�#&���#�$ �� �#�#+����% 
�#��
���5� �����&�, � ��+� ��
��# ��&#����$�% 
%��(�-������#'�#-# [5].

H������ A�,,� -�
� F��# %+ ��-����C��� 
�����, ��+ � 
��������#�% & ��4#-# ����
�-
�#-# ����-# ����%. ��# HA &�&�#'�C -�
� 
�#&��'��#�% �����& 5�,�+ 8;, ���F,#�� ,���2. 
/ 25% �#
��+�� �#&��'���$�% 
����F�'�� ��5� 
����#. / 5% 
�������� �& HA �#&��'���$�% ���-
-�,�2 +�������#( ������C. :�C'����4� 
�����% 
�#&(���� 5�,+� ���(��#�$ ��� 
����2 +��������2 
������2 �� 
��(��#�$ '���& �#(���#C ���+� 
��-
��5� 4,���'+�, *� �� ��� &-�5# ��F#�# (����-
5�'�#C ��&��& � �$�-� -����. ��#F,#&�� � 2% 

�������� �#&��'���$�% 
���� ;�-+�-���+���%, 
%+� � F�,$4 (���+������ �,% 
�������� �& �#�-
���-�- .����.

B�
�����G�'�� +�����-��
���% �+��C ���+� 

�������$�% & HA. B�7� — �� 5����#'�� &�-
(��������%, *� (���+���#&���$�% 5�
�����-
G��� �����+ ,���5� 4,���'+�, �� ��&4#���#- 
,��#- 4,���'+�- &� &F���
���� �F� 
��#,���� 
G��+���� �#+#��. H#
��� B�7� � ��#-���#'-
��� & ��CF�,$4 
����*��#- -��+����- � ��,%�-
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�� -�
4,���'+���2 
���5����+#, *� ���-�'��� 
� ��4�-� �#
��+�. 6F����+��% �#(����5� ���+-
�� ,���5� 4,���'+� �#&��'���$�% 
�#F,#&�� 
� 1/3 
�������� � ����� �
�+�� �� -�
� F��# �
��-
��+������ � *� ����#�# 
��������. B����,�5�'�� 
�#&��'���$�% 5�
�����G�% � (���#'�� ��&-�*���% 
+�����-���#��� �� �������#��C�#C G�F��&. B�
��-
���G�% -��+���� ��+�
 ��������$�% & ������,�'-
��� �#�G��+���� ,���5� 4,���'+�.

�,���'�#C 
���F�5 B�7� -�
� F��# F�&�#--

��-�#-, ����+ �% 
���,�5�% � '����� 
�#'#-
��� ��
����2 �������2 �-����, ���F,#�� � 
��,��-
+�� � -�,��#( ,���C.

7�����2 � 
���� ���%�+� 5����, *� +�����$ 
���+�-��-�����C����� 
����2�#, *� �
�#'#�%-
��$ B�7�. :�C
�4#����4#-# 5���-# � MYH7 
�� MYBPC3, *� +�����$ F���--��&#�,����-
5# �� -��&#�&��
���,$�#C 
����2�. / 40% 
�-
������� ���
��� 5��# -�
��$ �� �#&��'��#�% [4].

/ 2012 �. � Ï���
�C�$+�-� 
����,� +�����-
����+�,$��2 (����5�2 �
�F,�+����� ������ ��C-
����$+#( ���+����� «���+���� ��������% H����-
�# A�,,� �� 5�
�����G�'��2 +�����-��
���2». 
6
#���� ��� +,���'�� �#
��+# 
�������% HA �& 
B�7� [2].

� ����5� & ��-��,%� �#%�,��� �#��
��#C 
�����& ����&� 
��,% �����
���%. / ���� 5 ���� 
C�-� ��+,����� ������-�& >,�,�+�–H�����-
5�, �,� 
���%5�- 2 -��%��� ���*#�� -�
4,�-
��'+���2 
���5����+# &F�,$4#,��% & 8 -- �� 
16 --, � � ���� 10 -��%��� ��&�#��,��% 4,���'-
+��� ��(�+����%, �����+ �#�#�� F�,� 
��������� 
�� I�76 �� 
�-��,� � ���� 5 ��F.

/ ���5�5� (,�
'#+� �� �#%�,��� �#��
���-
5� �����&� 
��,% �����
���%, �� 5 -��%��� �#�#-
�� ���#-���,� 
��
����,�,, � � ���� 5 -��%��� 
����C4,� �� ,�+���� & �%
+�� �������-���#�-
��� ������������� �� '���#-# 5�
�+�#'��-���-
���#'�#-# ��
���-#. / �#�#�# &�
���&���� 
�#����- .�-.
���
�, �,� ��� 5����#'��5� ��-
�,��
���% F��$+# ���-��#,#�%. 7�
4,���'+�-
�� 
���5����+� F�,� 
����*��� �� 14 --. .#-
�#�� 
�������� 
���� (����5�'�� +���+��� ���#, 

���� '���& 4 -��%�� 22 5��
���,�&����� & 
�#���� 

���-���2 & 
���,$4#- ��&�#�+�- 4,���'+���2 
��(�+����2 & G�F�#,%���� 
��������$, ����,���+ 
%+�2 �% �#�#�� 
�-��,�.

/ 2012 �. Kang–Hong Hsu �� �
�����. 
��-
���,�&���,# 11 �
#���#( � ,��������� +,���'-
�#( �#
��+�� &� 
����� 1978–2008 ��. � &��F#-
,# �#�����+, *� ��C'����4� ��+� ���+���� 
���-
����% HA �� B�7� &�����'���$�% � (,�
'#+�� 
(9 (,�
'#+�� � 2 ���'#�+#); � ��4�-� �#
��+� 
�� F�,� ���'#�+�. D�&�#'�C ���5��& �������-

,���$�% � ����$�-� �������,$��-� 
������ � 
&�’%&+� & �#��
��#-# +,���'�#-# �#-
��-�-#; 
� ��4�2 ���'#�+# ���5��& �
��4� �������#,# � 
���� 9 -��%��� � &�’%&+� & ����������� �����&�. 
/ 7 
�������� ��+�
 �#&��'#,# ��4� ���-�,�2, � 
��4�-� �#
��+� �#�#�� �� -�,� ��4#( ����
�-
�#( ���. 9 
�������� 
���
�����,#, 4 �& �#( 
��-
��,# �������
�� �� ������
�� 
���� +���+���, 
4 ���%- �#+���,# 
�,���#��� +���+���, 1 �#-
�#�� 
����,# +���+���, %+� �����# �� �
#��,# � 
���2C 
����. H�,$+# 1 �#�#�� �#+���,# -����-�� 
-�
4,���'+���2 
���5����+# '���& 8 ��+�� 
��-
,% +���+��2 HA. 5 (55%) �& 9 
�������� 
�-��,� 

��,% �
�����2 ��� �������-���#���2 ��������-
�����, *� ��&�#��,��% � ����$�-� '# 
�&�$�-� 

��,%�
�����C��-� 
������ [2]. 

;����# ��5�,�4���$ �� +�,$+�( ��
�+��(, %+� 
�,�� ���(������# 
�� '�� +���+��2 ���2 
���,�-
5�2. ��-
��4�, '# ,��#C 4,���'�+ F��� &����#C 
+�'��# &��'�� F�,$4#C �F’�- +���� '���& ��, *� 
F�,$4� 22 
�������#-��$�% '���& ,�5����� ���# 

��,% +���+��2 HA. ��# B�7� �F’�- 4,���'+� � 
-��4#-, �& ������,�'��� �#�G��+����. ��-���-
5�, -�
� �#�#+��# �%
+� �F����+��% �#(����-
5� ���+�� ,���5� 4,���'+� *� �� �
����#���5� 
����'���%, ��+�,$+# ����� ����#��� ��� 
���5�-
���+��. / 
�������� �& �#��
���� 5�
�����G��� 
,���5� 4,���'+� &�+�#��% ��G�+�� -�
4,�-
��'+���2 
���5����+# -�
� �
�#'#�#�# ���� 
�F����+��� �#(����5� ���+�� ,���5� 4,���'-
+�, �����+ ��
,#�� 
�����#�# ������
�����C�� 
������&�G�5��,$�� �(�+�����5��G��, *�F �'��-
�� 22 ���5��������#. ��-�����, ��
� ��
,#�� �� 

�4+��#�# -��+��� ������
�����C��, � &�’%&+� & 
�����'�� 5�
�����G��� 4,���'+��.

/�� �� ��
�+�# ��5��#��� �
,#����$ �� ���’��-
����% �#�#�# ��� 4��'��5� +�����F�5�, ��+�
 
�� G�+���# -�
��$ �
�#%�# &�#
���� G��+-
��2 �#+#�� � 
��,%�
�����C��-� 
������. D�#-

��� ������,�'�� G��+��% ,���5� 4,���'+� 
�# 
B�7� -�
� 
���#*����# +�����#C �#���,�'-
�#C �#�+ � ,���-� 4,���'+� � �#�+ � 8;, *� 
�-
�#,#�$ ������������$ 8; �� 
�#&���� �� 
����-
4,���'+���2 �������������, ���F,#�� 
��,% +�-
��+��2 ��������,%���� ,��+��. / �#
��+� ���( 

��������, *� �
#����,# �����#, ���# 
������,# 
(����5�'�� ����'���% ��F��, 
���� �F����+�� % 
�#(����5� ���+�� ,���5� 4,���'+� �� ������� 
������������$ ��&�#��,#�% � 
�&�$�-� 
��,%�-

�����C��-� 
������.

;����# 
�%�����$ ��+� �#��+� 
��,%-
�
�����C�� �-�������$ 
��5�����'�� B�7� � 
�������� �������������. :�����������$ �� +,�-

��� 8; ���F(���� �
������5��# � �#��-���, *�F 
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&�
�F�5�# ������������� 
����5� 4,��+� �� ��&-
�#�+� 
�&��( ��#�-�C. :��F(���#- � 
����C�� 
�
������
���% +�����,�5�, ��+�,# -�
� F��# 

�+�&���� '���+��� ��
��,$�� -���+��-�% '# 
�-
,������% +������������ — ��G�F�#,%���� 
�,% &�
�F�5���% ��
����2 �������2 �-���� [2].

/ 2006 �. �����# �& H�-
, �������#���� � 
A�,���,$G�2 (�K;) �
#��,# +,���'�#C �#
�-
��+ 
�������% HA �� B�7� � �#�#�# �& �#�-
���-�- .����, %+�, �� 
�,$, 
�-��,� [6].

Kodliwadmath �� �
�����. �
#��,# �#
���+ 

�������% HA �� B�7� � 2--��%'��2 �#�#-
�#. ;����# ��5�,��#,# �� ��-�, *� �F����+�� % 
�#(����5� ���+�� ,���5� 4,���'+� 
�# B�7� � 

�������� �& HA �
��������#�$�% & �#��
������ 
�����&� 
�������. ; ��+�
 &�&��'#,#, *� �� �$�-
5���� ��-�� +��������� *��� (����5�'��5� ,�+�-
����% +�-F�����2 �#( ��� [3].

����� �#��4���%- 
#����% (����5�'��2 +���+-
��2 ���# �� ���5# �,�� F���# G�&��,�5�� �F�( ���, 
��
� &F�,$4��� +�,$+���$ +����, *� 
��������$-
�% & ,�5����#-# ����-# � ,��� 
��������% 
��,% 
�����-
�,$-���,$��5� 4���� '# 
����2 +���+��2 
HA � 
������� �& B�7�, 
�# ��%���-� &�#
���-
-� �F’�-� ,���5� 4,���'+� �� 
���#*���-� +����-
��-������,�'��-� �#�+� � ,���-� 4,���'+� -�
� 
����# 
�#'#��� ��&�#�+� ��F�%+� ,�5��$.

1�4� �#&#+# �+,�'���$ ��, *� 
��,% &F�,$-
4���% �F����+��2 �#(����5� ���+�� ,���5� 4,�-

��'+� 
��,% �4#��% ��G�+�� -�

����������2 

���5����+#, ��+,���%�$ ���’������% 
������� 
��� 4��'��5� +�����F�5�, � �#��+� ������������$ 
�� +,�
��� 8; �� 
����4,���'+��� ��������-
����$ 
��’%&��� & 
�
�����$� �����'#- 
���#*�-
�#- +������-������,�'�#- �#�+�- 
��,% �����-
���,%���2 
,���#+#.

/ 
���,$4�-� ��+� 
������# 
����F���$ 
-���+��-�2 �� �-
,������2 +������������-��G�-
F�#,%����, � 
��,%�
�����C�� �-�������$, ��-
&��
��'# �� 
�������� ,�+�����%, &�,#4���$�% 
�� �#��+�-� �����.

��
�����
��������% HA  �� B�7� � �+��C ���+��-

�#-, � ,��������� �
#���� 
���#��+� �#
��+#. 
H������ A�,,� ��������$�% & (��-���-�#-# 
���-�,�%-#, ���� %+ 5�
�����G�'�� +�����-��-

���% — & 
���4���%-# � ,�+���( 
���#( 5����.

J����5�'�� , �+�����% HA �& B�7� �����&-
�%��$�% ��� ,�+�����% &�#'�C��2 HA, 
��5��& 
�,% 
�������� �& B�7� ��������$�% & �#��+�� 

��,%�
�����C��� �-��������, *� 
��’%&��� 
& 
��5��������%- �F����+��2 �#(����5� ���+-
�� ,���5� 4,���'+�, ��&�#�+�- 4,���'+��#( 
��#�-�C �� �������-���#���2 ������������� � 

�&�$�-� 
��,%�
�����C��-� 
������.


"���� ,�!"'!_�) ��� "���������) ����'��-
�� ��������".
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Z����� ��
�����	� ���! ���	�
���. �� ������"�� �!����������� ����� �����. ������� ���! ����������	�"� ��������� ���	��
�� 0,5% !��# 
$��� ���! ������"� �
���	
��. <����"�� ����		��"� �����
����� ��������"������ ��	��	��� �� ������		� ������
 ����� $���
 ���! 
������"� �
���	
��. *� "������"��	�
 ����
$������
 �
����
�� 7 $��� ���	���	�� �������	�� ������"��: 	�����	����
		� �!#�
	�, 
�!�
	��	� �
�����	���, �!�
	��	� �
�����	�����
	���, ���	�����
	��� ������� �
��
, ����������
		
� ���, �����	������	����-
�
		� ���	�����
	���, ����"�	"�����.
t��
 — � �"���! 	� ������	���� ���! ���	�
�!���	�"� ��������� 	�����
 ���	��	
� �
����� ��"� ���!��		� ! �������		� ������
�	�� "�	�-
����"�� ?� «�	��
�!� ���������, ��!������� � "�	�����"�� ���	� ��������� >.\. B!�’�	���� E/\E �����	
» ��� $���!��		� 	������'�	���� 
������� ���� ���� ������"��.
=
������	� $�����
 �
�
�! ����
��! ���! ���	�
�!���	�"� ���������. ?�����	� ��
��	� ���	��	� �����
, ���"	���
�	� ��
����� �� ���!-
����	! ����
�! ���"� �
�! 	���!�����		� ������"� �
���	
��. E�����	� ��	� 5-���	�� �
'
��	���� �� ���"	��! ��
 �����! �
�� �	����-
"��	�� ������"��. >����� ������	� �
������	� ���!�����
 ����	�"� ���	��	�"� ��������'�		� ���! ����������	�"� ��������� � �����	��
.
?�����'�		� �
��	�	� ��������	� �� ��
	�
��� @�����	����� ����������. E� �������		� ������'�	� ���
��	� �	$������	! �"��! �����	��
.
/����
 ������
�� ��� ����!�	���� ��	$����! �	�������.
���!��� 
���
: ��� ���	�
�!���	�"� ���������, 5-���	� �
'
��	����, ���"	��, $�����
 �
�
�!.

Appendicular cancer: relevance, diagnosis, treatment, prognosis. 
Results of an in-house clinical observation
V.L. Dronova1, O.I. Dronov1,2,3, O.M. Mokryk1, P.P. Bakunets1,2,3, Y.P. Bakunets1,2,3, R.S. Tesluk1

1SI «Institute of Pediatrics, Obstetrics and Gynecology named after academician O.M. Lukyanova of the NAMS of Ukraine», Kyiv
2Bogomolets National Medical University, Kyiv, Ukraine
3Kyiv Regional Clinical Hospital No.j10, Ukraine

The article is devoted to cancer of the appendix, which is extremely rare. The incidence of worm cancer is 0.5% of all forms of colon cancer. 
According to the histological classification there are 7 forms of this malignant pathology: neuroendocrine tumor, mucinous cystadenoma, muci-
nous cystadenocarcinoma, adenocarcinoma of the colon, goblet cell cancer, ring cell adenocarcinoma, paraganglioma. The article highlights 
the risk factors for appendicular cancer. Clinical manifestations, diagnostic criteria and treatment tactics of this type of colon neoplasm are 
described in detail. Data on 5-year survival and prognosis in this type of oncological pathology are given. The results of the patient’s own clinical 
observation of worm cancer are described in detail.
Purpose — in view of the rare occurrence of apendicularis cancer to make a clinical case of its treatment in the department of operative gy-
necology of SI «Institute of Pediatrics, Obstetrics and Gynecology named after academician O.M. Lukyanova of the NAMS of Ukraine» for the 
formation of alertness of physicians to this pathology.
There were outlined risk factors of apendicular cancer development. There were described in detail clinical manifestations, diagnostic criteria and 
treatment tactics of this type of colon cancer. There were given the data of 5-year survival rate and prognosis of this kind of oncologic pathology. 
Separately, there were described in detail the results of the in-house clinical monitoring of cancer of the worm gastrointestinal tract in a female patient.
The research was carried out in accordance with the principles of the Helsinki Declaration. The informed consent of the patient was obtained 
for conducting the studies.
No conflict of interests was declared by the authors.
Keywords: cancer of the appendicular process, 5-year survival, prognosis, risk factors.

H���
����
��

��+ �
���#+�� ��,�
#�$ �� �#( �#
�� 
��+�, %+� &�����'���$�% �+��C ���+�. 

D� ����+�-# �+�
�����, ��C �#
 ��+� ���
�� 
��� 2 �� 9 ���F �� 1 -,� ����,���%. N�5� '�-

����� ������#�$ 0,5% ���( G��- ��+� ������5� 
+#4�'�#+�. 6��� & �������( ������
�+�#��#( 
���,��
��$ ����'#�$, *� ��+ �
���#+�,%���5� 
�������+� -�� ��������� �� &�������% & 6 ���F 
�� 1 -,� � 2000 �. �� 10 ���F �� 1 -,� � 2009 �. 
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/ �
�,�'��#( K����( ;-��#+# *���'�� 
& 2015 �. ���������$ 1,2 �#
��+# ��+� �
��-
�#+�� �� 100 �#�. ����,���% [3,7].

����������$ '��+� �#&��'��#( +,��#G�+�-
��C �F�-��,��� �#-, *� ��C �#
 ��+� &�����-
'���$�% �+��C ���+�, *� �F-�
�� 
��������% 
���,��
��$.

��(,#�� �
���#+�� -�
� F��# ����5� & ��-
+#( �#
�� [2,9]:

1. :�C������+�#��� 
�(,#�� — ��+�
 ����-
-� %+ +���#��2��� 
�(,#��. L�C �#
 
�(,#�# 
&�&�#'�C 
�'#����$�% & ���(��+# '����
���F-
��5� �������+� � ������#�$ 
���� 50% ���( &,�-
%+���#( �����������$ �
���#+��. M����4� &� 
��� ��C �#
 
�(,#�# �#%�,%��$ � 
���+ ��+�- 
��� 40 ��+�� [4].

2. 7��#��&�� �#�������-� — �#
 ��F��-
%+����2 
�(,#�#, %+� F��� 
�'���+ � �,#&���C 
�F�,���� � 
�#&���#�$ �� ��F�%+� �����+ �
��-
�#+�� �� �� ��������% +���, &�
�����#( -��#-
��-. 6�+�,$+# -��#��&�� �#�������-� ��,�-

#�$ �� ��F��%+���#( �����������$, ���� �� 

�4#����$�% �� ��-�
�� ��5��#, �,� ��,$+# 
� ��-� ��&�, +�,# 
���F���� � ���4+��
��#( 
����+�( �
���#+��.

3. 7��#��&�� �#�������+���#��-� — &,�-
%+���#C �#
 
�(,#�# �
���#+��, %+#C ��+�
 
��&
�'#����$�% � �,#&���C �F�,���� �� -�
� 

�4#�����#�% �� ��-�
�� ��5��#. :� ��C �#
 
��+� 
�#
���� F,#&$+� 20% ���( �#
��+�� ��-
+� �
���#+��. ���������$ & ����+���� '����-
��� %+ � '�,���+��, ��+ � � 
���+ ��+�- 60 ��+��.

4. ;����+���#��-� ������2 +#4+# — 
�(,#-
��, %+� ,�+�,�&���$�% � ������ '����
���F��5� 
�������+�, -�
� 
�4#�����#�% �� ��-�
�� ��-
5��# �� &��#. :� ��C �#
 ��+� 
�#
���� 10% ���( 

�(,#� '����
���F��5� �������+�. M����4� 
���5�������$ � ���F ��+�- 62–65 ��+��, 
�#'�-
-� � '�,���+�� F�,$4�, ��
 � 
���+.

5. >�+�,�+,��#��#C ��+ — �#
 
�(,#�#, ��-
+�
 ����-#C %+ �������C������+�#��� 
�(-
,#��, %+�C 
�#��-���� (���+���#��#+# ��C-
������+�#���2 
�(,#�# �� �����+���#��-#. 
������#�$ F,#&$+� 19% ���( �#
��+�� ��+� 
�
���#+��. >�+�,�+,��#��� +���#��-� -�
� 

�4#�����#�% �� ��-�
�� ��5��# �� � �5��-
�#���4�� &� ��C������+�#��� 
�(,#�� [5].

6. �������
���F��+,��#��� �����+���#��-
-� — �#
 
�(,#�#, %+#C � ��C�5���#���4#-, 
���+� &�����'���$�% �� �%
+� 
������$�% ,�+�-
�����. ��(,#�� F�,$4 (���+����� �,% ��&-
�#�+� � 4,��+� �F� ������C +#4��. J���+��-
�#&���$�% 4�#�+#- �����- � �%
+���� ���%5-
����% 
����2 �#������+��2.

7. ����5��5,��-� — ��F��%+���#C �#
 
�(-
,#�#. / -��#'��C ,��������� 
�����-,%��$ 

�� ��#� +,���'�#C �#
���+ &,�%+����2 
���-
5��5,��-# �
���#+�� [1].

.� G�+����� �#&#+� ��&�#�+� ��+� �
��-
�#+�,%���5� �������+� ��,�
��$: &,�-
%+���� ���-�%; ��G��#� ����-��� �12; ����G�'-
�#C 5����#� �F� ��#��,� &�
�,���% �,#&�-
��2 �F�,��+# 4,��+�; �#����- D�,,��5���—
I,,�����; ��-�C�#C ���-��& -��
#���2 ����-
+�#���2 ���
,�&�2 1-5� �#
� (7I:1); +�����%.

������

��+ �
���#+�,%���5� �������+� �� -�� (���+-

����#( +,���'�#( 
��%���. D,�%+���� ��������-
����% ���5�������$ ,#4� 
�# 
�4#����� �� ��-
4� ��5��# �F� �#���-#. ���%�# �� �#-
��-# ��+� 
�
���#+�� &�,�
��$ ��� �G�+��� 
�(,#�# [8]:

1. ������-�+��-� �'����#�#. 7��#��&-
�� �#�������-�, �F� �����+���#��-� -�
��$ 
�#+,#+��# 
�����-�+��-� �'����#�#, %+� �#-
�#+�� 
��,% 
���4���% ��,������� '����
���F-
��5� �������+�, �� +,��#�# 
�(,#�# 
���#+�-
��$ � ��,$�� '������ 
���
�#��. �,��#�# �#( 
�#
�� 
�(,#� 
����+���$ -��#�, %+#C ��+�-

#'���$�% � '������C 
���
�#��, �#+,#+�� 

�4#����% 
�(,#�#. �#-
��-# 
�����-�+-
��-# �'����#�# �+,�'���$ � ��F�: «,���'#C» 
(���+��� F�,� � 
#����; &F�,$4���% ��&-���� 

#���� &� ��(���+ 
��5��������% ���#��; 
������ �
��#��; ���'���% ���#'���% 
��,% 
�
#����% ����,#+#( 
����C 2
�; ������ �F� 
F,�����%; &�+��
 �F� ������.

2. ;
���#�#� — &�
�,���% '����
���F��-
5� �������+�, -�
� F��# 
��4�� �&��+�� ��-
+� �
���#+��. L� ���F�����$�% &� ��(���+ �F-
������2 
�(,#��� �
���#+��, ��-� F�+����22, 
%+� 
���F�����$ � +#4�'�#+�, 
����
,%��$ � 
«
���+�» �� ��&-��
���$�% � ,�-G�2���C �+�-
�#�� �
���#+��. D�5�,$��
�#C�%�#- -�����- 
,�+�����% 5�����5� �
���#�#�� � ���-����� 
�
����#��� ����'���%. ��� '�� 
���5����,�-
5�'��5� ���,��
���% �
�����C��5� -������,� 
� �������,���$ ���5��& ��+� �
���#+�,%���-
5� �������+�.

:� ��� �#�# ��+� �
���#+�� �#+,#+���$ 
�
���#�#�. >�,$4���$ ��C������+�#��#( 

�(,#� �#�#+���$ � ���(���� �
���#+��, ��-
-� �� ������$ 
�#'#��� ��&�#�+� �
���#�#-
��. H�+�
 -�
� -��# -���� ������� 
����2 ���-
�������� +,���'�#( 
��%���, � 
�# 
�,$
���2 
�#%�,%��$�% *�,$�� ��������% � 
����C &��(-
�#���C ��,%���. / 
���+ ��+� ��������% -�
� 
F��# 
�-#,+��� ��&������, %+ ��+ %�'�#+��.
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3. ���#�����,$�#C +������-���& �#�#+�� 

�# 
�4#����� �� ��&�#�+� ��+��#( +,��#� �� 

����(�� ��4#( ��5���� '������2 
���
�#�# 
�F� 
��#�����,$��C �'����#��. D,�%+���� ��-
����������% '����
���F��5� �������+� '����-
4� &� ��� 
�4#����$�% �� 
����(�� 
�'��+#, 
��,�&��+#, %�'�#+�, -��+# �� 
��#�����,$��2 
�'����#�#.

D�&�#'�C ��+ �
���#+�,%���5� �������+� 
�� 
�4#����$�% �� ��5��# &� -�
�-# '����-
��2 
���
�#�#. �#�%��+ ������#�$ 
������-

���F��+,��#��� �����+���#��-�.

U�
���
���

/,$���&��+��� ���,��
���% (/D.) ��5���� 

-�,�5� ��&� (67H) �F� ��5���� '������2 
�-
��
�#�# (6M�) ��� &-�5� �#%�#�# ��������% 
� 
����C &��(�#���C ��,%���. L�C -���� �� � 
�
��#G�'�#- �,% ���5����#+# &�&��'���2 &,�-
%+����2 
���,�5�2. / 
���,$4�-� �� 
����F�� 
�#+�����% -�5�����-��&�������2 ��-�5��G�2 
(7�H) 67H �/�F� 6M� & +��������#- 
��-
�#,���%- �,% �#&��'���% (&� -�
,#�����) 

���#���2 ,�+�,�&���2 
�(,#�# �� ��%������/
����������� &�,�'���% � 
����� ��-�
�#( ��-
5����, *� F��� �#&��'�,$�#- � �#F��� 
���,$-
4�2 ,�+���,$��2 ��+�#+#.

N����
���
:�CF�,$4 �G�+�#��#- �� ���+����#- 

�������- ,�+�����% � (����5�'��. ��# ,�+�,�-
&�����C G��-� ��+� �
���#+�� ��+�-������$ 
�
����+��-�� [6]. ��# ��%+#( G��-�( ��+� 
�
���#+�� �� � �#
��+�(, +�,# 
�(,#�� �#-
(��#�$ &� -�
� �
���#+�,%���5� �������+�, 
��+�-������$ 
����F�'�� 5�-�+�,�+��-�� & 
��&�#-# ��������-# ,�-G��#��+��2. / ��&� �#-
%�,���% 
�4#���#( G��- ��+� �
���#+�� ��-
+�-������$ �#������+�#��� �
������.

8�+�����% -�
� �+,�'��# (�-������
�� 
��- �F� 
��,% (����5�'��5� ����'���%, � ��&�, 
%+*� 
���#��� 
�(,#�� 
���� 2,0 �-; -�� -��-
�� 
�4#���� G��-� ��+�, ���F,#�� �� ,�--
G��#'�� ��&,#; ���5��������� F�,$4 �5���#�-
�� G��-� ��+� �
���#+��. 7�
,#�� �������# 
(�-������
�2: �#���-��; ��5������� (�-������-

�%, %+� ����%�$ F�&
�������$� � '������ 
�-
��
�#�� (EPIC), �F� 5�
�����-�'�� ������4-
�$�'������ (�-������
�% (:1PIC); 
�������% 
�#���-��2 �� ��5�������2 (�-������
�2.

�	����+
5-��'�� �#
#������$ 
�������� 
�# ��+� 

�
���#+�,%���5� �������+� 
��,% �
����+-

��-�2 ������#�$ 94%, %+*� +���#��2��� 
�(-
,#�� �F-�
��� �
���#+��-; 85% — %+*� ��-
+��� 
�(,#�� 
�4#���� �� ,�-G��#'�� ��&,# 
�F� �� ��-�
�� ��5��#; 34% — � ��&� 
�4#���-
�% 
�(,#�# �� ��-�
�� �� �����,��� ��5��#.

5-��'�� �#
#������$ 
�������� &������ 
� ��&� 
����F�'��2 5�-�+�,�+��-�2 �� 
�������-
�% (�-������
�2.

���� ���,��
���% — & �5,%�� �� ���-
+������$ ��+� �
���#+�,%���5� �������+� 
������# +,���'�#C �#
���+ C�5� ,�+�����% 
� �����,���� �
����#���2 5���+�,�5�2  ./ 
«1�;B �-. �+��. 6.7. 8�+’%����2 :;7: /+��2-
�#» �,% G��-�����% �������
������ ,�+���� 
*��� ���2 
���,�5�2.

�����!��� ��&
���
��3�d���� �., 38 ��+�� &�����,��% &� �+��5�-

-# �� 
�%�� -�+��5�-�����2 19.02.2020. D� ��-
&�,$����-# /D. 67H &� -����- 
��
#����% 
(-. M����5��) �#%�,��� 
�(,#��
���F�� ����-
����% � 
����C &��(�#���C ��,%���.

D� ���#-# ���-��&�, � ,���-� 2019 ��+� 
F�� ��
�� �
���#�#��. 6
����#��� ,�+����-
�% ���� �� 
��������. M���& 1,5 ��F# 
������+� 
�#
#���� &� ����������.

D� ���#-# �+�4���$+�-5���+�,�5�'��5� 
���-��&�: 2 ��5�������, 2 ��-����C�#( 
�,�-
5�� (2008; 2013 ��.); �#�
,�&�% �
���,�� 4#C+# 
-��+# — �� ,�+�����.

.��,��
���% �#+����� ���
������ �� 
�#�-
�#
�� B�,$����$+�2 ��+,�����2. :� 
��������% 
���,��
��$ ���#-��� ��G��-����� &5��� 
�-
�����+#.

D� -����- 
��
#����% 
�������� �#+����� 
+�-
’������ ��-�5��G�� (�H) 6M�, &��'���-
�#���5� 
�������, 67H �& +��������#- 
���#-
,���%- (04.03.2020): / -�,�-� ��&� �
����� �� 

������' ��� ��,� -��+# — ��������� ��&-���- 
78×59×63 -- & �������� '��+#-# F�5�#��#-
-# +������-#, ��,����2 �����������2 ����+-
���# &� ��(���+ 5�
�����#��#( ��,%��+ (��-
+��&? ��5�������%?) ����������� +��������� 

���#,���$�% �� +65 ��:. / ����+���� ����-
����% �� ���+�,� � �������,$�� G�&� — ���F�� 
+������������ ���#�#. /���� F�& ��&-�
����-
�% 4#��+� 
�#,�
#�$ �� ��,� -��+#, ��'���-
5� -�(��� & �#��+�� ����5������� 2( ����&�2. 
������� ��'���5� -�(��� ��G��-����#C, ��-
���+��� ��������% � �$�-� �� �#&��'���$�%, 
��'+� ��'������ ��,$�� 
��(����. ��#,�5,� ��-
&��� �'����#�� 
����*���, �%
#��� +,��+��#-
��. �� ,�����,$��-� +��� �� �$�5� 
�#,�
#�$ 
��F�,%��� ����+���� & �����#-# 5�
�����+�-
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,%��#-# ����+�-#, *� �%5���$�% ,�����,$-
�� �� 
�#,�
#�$ �� ����+# �,�
�2 +#4+#. 
H�,� -��+# � ����G,�+���, 
�����% ����-
+� 
��#,��� +����������$�% � -���� +����+-
��. ����
�#�� �� ��&4#����. K#C+� -��+#, 
�����+�,$�#C +���, �� &-�����. 8��#C %�'-
�#+ — 22×33×27 --, � ����+���� +���� ���-�-
���- 10 --. ���#�# ��&� +����������$�% 
'��+�. .��F�'�� �#&��'���$�% +,�F��� ,�--
G��#'�� ��&,# �
���� — ������4��C 6 --, &,��� — 
&����4��C 8 --, �� ����� F�G��+���2 — 10 --. 
��'��+� �� &F�,$4���, +�����# �����, &�#'�C-
��2 *�,$�����. � SV11 -�C
� ��F+�
��,%��� 
�#&��'���$�% � 
����,$�� G�&� ��� 5�
����-
�#��� ��5�#*� 4×5 --, 5×6 --, � ������-�����-
�� G�&� �����$ �&�����#��#-#. ��'��+��� ��-
�#�# +����������$�% ��F��.

�����"��: �H-�&��+# ������������% -�,�-
5� ��&� — susp. c-r ovarii vs ���
,�&�% �
���#+�� 
(��
+� �#&��'#�# ���������� ��5���� 
�#��-
,�
����$), �#��+� ����5������$ ����&�2 &���$�2 
�� 
����2 ,�����,$��2 �����+ ��'���5� -�(���, 
��,� -��+#. 6&��+# ��5�������5� +������-�-
��&�. ��-���� &F�,$4��� ��&��� �� &��'����#�-
�� ,�-G���&,#. ��5�#*� SV11 
�'��+# — ���F-
�� +������&�� 5�-��5��-#.

.,% �#&��'���% 
���#���2 ,�+�,�&���2 ���-

������ �
� � �����,���� �
����#���2 5���-
+�,�5�2 �#+����� -�5�����-��&������� ��-�-
5��G�� (7�H) 67H & �/� +��������#- 
��-
�#,���%- (13.03.2020): ;
���#+� ��&-�*�-
�#C � -����,$��C ��&���C 
�&#��2, ���-����- 
16 --, ����+# �#G�&�� 
����*��� & �F-�
��-
�%- �#G�&�2 �� +��������#- 
���#,���%-, 
C�5� ���(��+� &��C������ ������������%- 
80×73×85 -- ��5�-�5����2 ��,����2 ����+���# 
& +�����#,#��-#, &���-# ��+��&� �� +����&��2 
��5�������2, 
���F��, %+ � ����+# �
���#+��, �#-
��
��� �F-�
���$ �#G�&�� �� ��+�
#'���$ 
+������� — (���+����� �,% maligna. ������� 
� ��,� -��+# � ����+# ��'���5� -�(���. 7��+� 
� ����G,�+���, ���(#,��� �,���, ��,� ��&-���- 
75×48×64 --. 7�
� -�
 ��������%- �
���#+-
�� �� 
�����$�� ����+�� 
� 
����-� ��F�� �� 
'��+�, *�,$�#C +����+�, ������ ��&-�
���,$-
�#( 
��4��+�� �� +������� ����&#. I���-�-
���C ���*#��� 5 --, �����-���#C 5�-�5���#C 
�#5��,, 
������ F�& �#�#-�5� 
���,�5�'��5� 
�-����. ����(���� &��� �� ��&4#����. K#C-
+� -��+# ����+�����, �����+�,$�#C +���, �� 
��&4#���#C. ��(�� — ����+# �� 
����*���, & 
'��+#-# +������-#, &�#'�C��5� 7�-�#5��,�, 
�+,�
���% — ��,$��. à�'�#+#: 
���#C ��&-�-
*��#C &� -��+�� F,#
'� �� +�#
���5� -#�� 

37×21×18 -- �& ���F�#-# G�,�+�,�-#, ���-�-
���- 3–8 --, ,��#C ��&-�*��#C �� ����� ��� 
-��+# — 34×20×19 -- �& ���F�#-# G�,�+�,�-
-# �� -���#�$ +���� 
����5� ��,�. ��'��#C -�-
(�� �#
�����#C ��5�, 
���� F�+��� �� ���(�% 
����+# 
��5#����$�% ��� �#�+� �����������-
�%, & �&��+�-# ����&�2 �� �,#&���2, ������4-
�% 
����(�% & F�5�#��#-# ��&�������%-#, 
*� �#���
���$ � 
������. ��'����#, ������ 
�� F,�+�����. / 
���
�#�� -�,�5� ��&� � ��-
5,�����-� 
������� — -�,� +�,$+���$ �#
�-
��. �#��
��� �%
#�����$ ��,#+�5� ��,$�#+�. 
8�-G���&,# &F�,$4��� &����4�� �� &�5�,$�� 
+,�F��� F�,�����,$�� �� 10–11 --. ����+# — 
����#��#( ���
��$ �� �#%�,���.

�����"��: 7�-�&��+# t-r �
���#+�� & ��-
��&��� -��+# �� ��'���5� -�(���; +,�F��� ,�--
G�����
���%; �#��
��� �%
#�����$ ��,#+�5� 
��,$�#+�; -�,#C ��&��#C �#
��.

D� ���#-# +�,$
������+��+�
�'��5� ��-
�,��
���% (17.03.2020): ���+����� +�,$
��+�-

�%; &��� �����G��-���2, �#
 1; �+��
�% �#,��-
��#'��5� �
���,��.

���
������ �� ��&�,$����� G�F���&�G�5�5�-
������������+�
�2 (16.03.2020): ��������; ���-
����5�����,$�#C ��G,�+�; ���&�2 �����,$��-
5� �����,� 4,��+�; �&�G�5��.

17.03.2020 �#+����� �
����#��� ����'��-
�%: ������$��#
�$������#��� ,�
�����-�%; 
-���F,�'�� �#��,���% 
�(,#�# & 
����F�'-
��� 5�-�+�,�+��-���; �+��#�
���% -��+# & 

���#-# �����+�-# �� ,���� -��+���� ���-
F��; ,�-G��#��+��% D2; ��&�+��% 
�����$�2 
����+# ��'���5� -�(���; �,������&���&����-
���-�&; ���������% '������2 
���
�#�#. J�-
���5 — 
��G���� .����� 6.1. ���(����'# 
�+����5�����,$�� 
���#��� ,�+�,�&���� &,�-
%+����5� ������������%, ����������$ &�,�'��-
�% � 
����� ,���5� %�'�#+� ad oculus, -�,��#C 
��+ 
������+#, ������
�����C�� +���#,%��� 

�#C�%�� ��4���% �#+�����% ��-� �+��#�
�-
��2 -��+# & 
���#-# �����+�-# �� ,���� -��-
+���� ���F��. H�#��,���$ �
�����2 — 4 5��#�# 
40 (�#,#�.

/ 
��,%�
�����C��-� 
������ �#+�-
���� �����G�&�2: 17.03.2020 — 1 G,�+�� 
(353 -,) ��#����#�����2 -��#; 18.03.2020 — 
1 G,�+�� (270 -,) ���
�&�-���
���2 
,�&-#; 
20.03.2020 — 1 G,�+�� (280 -,) ���
�&�-���-

���2 
,�&-#; �,$F����- 20% — 200 -, �� ��-
F� 
���%5�- 7 ��F 
��,%�
�����C��5� 
������.

���,%�
�����C�#C 
����� 
���F�5�� F�& 
��+,�����$. :� V11 ��F� 
��,%�
�����C��5� 

������ �#+����� &�-��� ��'���5� +�������, 
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�� J ��F� C�5� �#��,���. �������+� 
���%5�- 
1 -��%�% 
��,% �
����#���5� ����'���% ���#-
-���,� ������#��
�#+#: �����+��,�� — 2 ��-
F,��+# 4 ��&# �� ��F�. ���,%�
�����C�� ���� 
&�5�2,��% 
���#��#- ���%5�-. K�# &�%�� �� 
J11 ��F�. �������+� � &�����,$��-� ����� �#-

#���� &� ���������� �� XIV ��F� 
��,%�
���-
��C��5� 
������ 
�� ��5,%� ��+�,�5� &� -����- 

��
#����%.

D� ��&�,$����-# 
���5����,�5�'��5� ��-
�,��
���% ��� 02.04.2020 � 20SP030469: ��-
��&#��� �����+���#��-� �& &�,�'���%- �
��-
�#+��, ��,� -��+# �� ����+# ��'���5� -�(���, 
*� 
����F�� �#G������C��2 ���5����#+# -�
 

���#��#-# �����+���#��-�-# �
���#+��, 
��,� -��+# �� ��'���5� -�(��� &� ��
�-�5�� 
�-���5����(�-�'��5� ���,��
���%; 5����#C 
���F�'�#C ��,$
��5��; (����'�#C ���+�#��#C 
������#�.

���
������ �� ��&�,$����� �-���-
5����(�-�'��5� ���,��
���% ��� 16.04.2020 
� 20SP034461: -��G�,�5�'�� +���#��, ���-
(����'# ��&�,$���# �-���5����(�-�'��5� 
���,��
���%, ���
������ 
���#���C 
�-��-
���#G������C�����C (G2) �����+���#��-� 
(ISD-0-3 +�� 8140/3) �
���#+�� (ISD-0-3 ��-

�5��G�'�#C +��: �18.1) �T4b�N0(0/38)�M0 L1 
V0 Pn0 R0.

/ 
���,$4�-� 
������+� +����,$����-
�� +,���'�#- ��+�,�5�-, ��,� & ���(����-
�%- �F�%5� �
����#���5� ����'���%, ��&�,$-
����� 
���5����,�5�'��5� �� �-���5����(�-�'-
��5� ���,��
��$ 2C 
�#&��'��� 
��(��
���% 
(�-������
�2 &5���� & 
����+�,�- XELOX — �� 
8 �#+,�� 
�,�(�-������
�2 &� �(�-��: �+��,�-

,���� 200 -5 — 1-4� ��F�, +��,��� 500 -5 — 
3 ��F,��+# 2 ��&# �� ��F� — 14 ��F �& 
������� 
7 ��F. / ��4�-� �����,���� 
������+� ���#-�-
,� 
��4� 4 �#+,# 
�,�(�-������
�2, 
�������� 
& ���+������ ����
��� ��
������, F�& ��&�#�-
+� ��+,�����$ �& F�+� 4,��+���-+#4+���5� 
���+�� �� ��5���� +�����������%. D����4��� 
1 +��� (�-������
�2 &� -����- 
��
#����%.

D� ��&�,$����-# 7�H 67H �� 6M� & �/� 
+��������#- 
���#,���%- '���& 18 -��%��� 

��,% �
����#���5� ����'���% (12.09.2021): 
���� 
��,% 
����F�'��2 5�-�+�,�+��-�2.

��'��#C -�(�� �#
�����#C ��5�, ���� 
��-
,% ��&�+��2 
�����$�2 ����+#, ��,%�+# 
�-
���*���% �����+ '# �����+��� �����# � &��� 
��'���5� -�(��� �� �#%�,���. ��'����#, 
������ �� F,�+�����. ���� 
��,% �+��#�
���2 
-��+# & 
���#-# �����+�-# �� ,���� -��+���� 
���F��. 8��#C %�'�#+ ��&-���- 40×25×30 --, 

& ��%������ '#�,���#( G�,�+�,�� �� 
4–12 --. H�+�
 � ����+���� %�'�#+� �#&��-
'���$�% +����&�#C ����� ��&-���- 19×17 --, �#-
��
��� 5�
��������#���5� 7�-�#5��,� �� T1W, 
T1fs (5�-���5�'�#C �-���). ��,$�% 
�(�# �& ��-
�#�$ ����#-# +������-#, ����+# �� 
����*���, 
F�& �����+��#( ������� '# ��,%��+ �F-�
���% 
�#G�&�2. ��%-� +#4+�, ���,$�#C +���, — F�& 
�#�#-#( ���
��$. �� G,��+�( �'����#�# �� � 

���
�#�� -�,�5� ��&� — ����,#+� +�,$+���$ 
��,$��2 ���#�#. 8�-G���&,# 
���#��+� &��-
��4�� +,�F��� �� 
�(��� F�,�����,$�� �� 6 -- 
� 
�
���'�#+�.

��'��+� �� &F�,$4���, & '��+#-# ����#-# 
+������-#. / 
����(�-� Sg7 
�'��+# �#&��'�-
��$�% ��� �����# ���-����- 5–6 --, %+� 
�-
���
��� &�
������$�% +���������� ��'��#-
���, ��-��������$ 
�����'�����% �� �#G�&�2 
(5�-��5��-#). ��&� -�
�-# �
#���#( &-�� 
�-
���(�-� 
�'��+# — F�& �����������. �����,$-
�� ���� — 12 --. O��'�#C -�(�� �� &F�,$4�-
�#C, ����+# ���+�, � C�5� 
������� 
�#����+��� 
��&��,�&���$�% ��� 
�,�
�
���F�� �����# ���-
-����- 2,5 -- �� 4 --, *� �+�#��� +��������-
��$�%. ������4�� 
�'��+��� 
��'��� 
����+# 
�� ��&4#����. J�,���( — 5 --, 
�����
���$�% 
�� ����'+�, F�& +��+��-�����.

��,�&��+� �� &F�,$4��� (+�����-+����,$-
�#C ��&-�� (���) — 127 --), 5�-�5����.

���4,��+��� &�,�&� �� &F�,$4���, 5�-�-
5����, ������5��� 
����+� �� ��&4#����.

:���#��#+# &�#'�C��2 G��-# �� ��&-����, 
F�& �����������$.

:#�+# ��&-�*��� �#
���, 
����(�-� ��-
�����%, F�& ��5#�#*��#( &-�� '�4+���--#�+�-
��5� +�-
,�+�� (M7�), ��'����# �� ��&4#-
����. I+�+����% &F���
���.

8�-G���&,# &F�,$4���, ����+����� &-��# � 
'������C 
���
�#�� �� �#%�,���.

����+# — ���
���% �� �#%�,���.
�����"��: ���� 
��,% +�-F�������5� ,�+�-

����% & 
�#���� �
���#+��; �� -�-��� �F���-

���% 
���+��,#�#( 7�-�&��+ prolongatio 
morbi �� �#%�,���; -�,#C ���#�; 7�-�&��+# 
5�-���5�'��2 +���# ,���5� %�'�#+�; ���F�� 
�-
��#��+� 5�-��5��-# 
�'��+#; 
�,�
# 
��'��5� 
-�(���.

��,�
# 
��'��5� -�(��� �
��4� �#%�,��� 
�� 7�H 6M� �� 67H & �/� +��������#- 
��-
�#,���%- '���& 18 -��%��� 
��,% �
����#�-
��5� ����'���% (12.09.2021). .� �#+�����% 
�
����#���5� ����'���% 
�������� �#+����� 
�H 6M�, &��'����#���5� 
�������, 67H 
�& +��������#- 
���#,���%- (04.03.2020), 
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�� %+�-� 
�,�
�� 
��'��5� -�(��� �� �#%�-
,���.

:� ��C -�-��� ���� 
������+# &�����,$-
�#C. ��&�,$���# ,�F�������#( ���,��
��$: 
&�5�,$�#C ���,�& +���� (12.01.2022): 5�-�5,�-
F�� — 132 5/,, 5�-���+�#� — 40,1%, ��#���-
�#�# — 4,32×10¹²/,, ,�C+��#�# — 4,6×109/,, 
���-F��#�# — 153×109/,, 4�#�+���$ �������% 
��#����#��� — 36 --/5��; F��(�-�'�#C ���,�& 
+���� (12.01.2022): �,�����-��������G���-
&� — 46,4 6�/,, ��
������-��������G���&� — 
42,1 6�/,, ��'��#�� — 3,9 --�,$/,, +���-
�#��� — 68,1 -+-�,$/,.

��F,�+���2 & ���2 
��F,�-��#+# 
���#-
��+� �� �� ����$ &-�5# ��&��F#�# +,���'�� 
��+�-������2, ��-� -# &���%,# � ��C 
�F,�+�-
��2 
��(�� «case-to-case» �,% G��-�����% 

�������
������ ,�+���� *��� ���2 
���-
,�5�2.

��
�����
6�
�, ���#-��� ��&�,$���# +�-
,�+��#( 

,�F��������-������-����,$�#( �F���
��$ 
�-
�����+#, 
�������� '���& 18–22 -��%�� 
��-
,% �
����#���5� ����'���%, ����'��$ 
�� 

���#,$����$ �F����2 ,�+���,$��2 ��+�#+#, 
%+� 
�,%5�,� � �#+������ �#������+�#���5� 
�
����#���5� ����'���% &� &F���
���%- ,���-
5� %�'�#+� �� 
�#&��'���%- �#���-��2 (�-��-
����
�2.

����,$4� 
,����� �
������
���% ���2 
�-
�����+# &�,#4��-� &� ��F��.


"���� ,�!"'!_�) ��� "���������) ���-
�'���� ��������".
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Royal College of Obstetricians and Gynaecologists (RCOG)

Management of Gestational Trophoblastic Disease
Tidy J, Seckl M, Hancock BW

Green-top Guideline No. 38
September 2020
BJOG 2021;128:e1–e27.

This is the fourth edition of this guideline. The third edition was published in 2010 under the same title. The second edition was published 
in 2004 titled The Management of Gestational Trophoblastic Neoplasia, which replaced The Management of Gestational Trophoblastic 
Disease, published in April 1999.

How do molar pregnancies present to the clinician?
Clinicians should be aware of the symptoms and signs of molar pregnancy. The most common presentation is irregu-
lar vaginal bleeding, a positive pregnancy test and supporting ultrasonographic evidence. C

Less common presentations of molar pregnancies include hyperemesis, excessive uterine enlargement, hyperthy-
roidism, early-onset pre-eclampsia and abdominal distension due to theca lutein cysts. [New 2020] �
Very rarely women can present with haemoptysis or seizures due to metastatic disease a� ecting the lungs or brain. 
[New 2020] �
How are molar pregnancies diagnosed?
The de� nitive diagnosis of a molar pregnancy is made by histological examination. D

Removal of a molar pregnancy
What is the best method for removal of a molar pregnancy?
Suction curettage is the method of choice for removal of complete molar pregnancies. �
Ultrasound guidance during removal and curettage may be of use to minimise the chance of perforation and to en-
sure that as much tissue as possible is removed. �
Suction curettage is the method of choice for removal of partial molar pregnancies except when the size of fetal parts 
deters the use of suction curettage and then medical removal can be used. �
Anti-D prophylaxis is recommended following removal of a molar pregnancy. �
Is it safe to prepare the cervix prior to surgical removal?
Preparation of the cervix immediately prior to uterine removal is safe. D

Can oxytocic infusions be used during surgical removal?
Excessive vaginal bleeding can be associated with surgical management of molar pregnancy and the involvement of 
an experienced clinician is advised. �
The use of oxytocic infusion prior to completion of the removal is not recommended. �
If the woman is experiencing signi� cant haemorrhage prior to or during removal, surgical removal should be 
expedited and the need for oxytocin infusion weighed up against the risk of tissue embolisation. �
In what circumstances should a repeat surgical removal be indicated and what is the timing?
There is almost always a role for urgent surgical management for the woman who is experiencing heavy or persistent 
vaginal bleeding causing acute haemodynamic compromise, particularly in the presence of retained pregnancy 
tissue on ultrasound. [New 2020]

�
Outside the context of acute compromise, there should be consultation with the relevant GTD referral centre before 
performing surgical management for the second time in the same pregnancy. D

Histological examination of pregnancy tissue in the diagnosis of GTD

Should pregnancy tissue from all miscarriages be examined histologically?

The histological assessment of material obtained from the medical or surgical management of all miscarriages is 
recommended to exclude trophoblastic neoplasia if no fetal parts are identi� ed at any stage of the pregnancy. D

Women who receive care for a miscarriage should be recommended to do a urinary pregnancy test 3 weeks after 
miscarriage. [New 2020] �
Should pregnancy tissue be sent for examination after abortion?

There is no need to routinely send pregnancy tissue for histological examination following therapeutic abortion, pro-
vided that fetal parts have been identi� ed at the time of surgical abortion or on prior ultrasound examination. D

Women who undergo medical abortion should be recommended to do a urinary pregnancy test 3 weeks after the 
procedure. [New 2020] �
How should women with an elevated human chorionic gonadotrophin after a possible pregnancy event be managed?

Referral to a GTD centre should be considered for all women with persistently elevated human chorionic gonadotro-
phin (hCG) either after an ectopic pregnancy has been excluded, or after two consecutive treatments with 
methotrexate for a pregnancy of unknown location. [New 2020]

�
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Which women should be investigated for GTN after a non-molar pregnancy?
Any woman who develops persistent vaginal bleeding after a pregnancy event is at risk of having GTN. D
A urine hCG test should be performed in all cases of persistent or irregular vaginal bleeding lasting more than 8 
weeks after a pregnancy event. �
Symptoms from metastatic disease, such as dyspnoea and haemoptysis, or new onset of seizures or paralysis, can 
occur very rarely. D

Biopsy of secondary deposits in the vagina can cause major haemorrhage and is not recommended. �
How should suspected ectopic molar pregnancy in women be managed?
Cases of women with ectopic pregnancy suspected to be molar in nature should be managed as any other case of 
ectopic pregnancy. If there is a local tissue diagnosis of ectopic molar pregnancy, the tissue should be sent to a cen-
tre with appropriate expertise for pathological review. [New 2020]

�
How is twin pregnancy of a viable fetus and presumptive coexistent molar pregnancy managed?
Women diagnosed with a combined molar pregnancy and viable twin, or where there is diagnostic doubt, should be 
referred to a regional fetal medicine centre and GTD centre. �
In the situation of a twin pregnancy where there is one viable fetus and the other pregnancy is molar, the woman 
should be counselled about the potential increased risk of perinatal morbidity and the outcome for GTN. D

Prenatal invasive testing for fetal karyotype should be considered in cases where it is unclear if the pregnancy is a 
complete mole with a coexisting normal twin or a possible singleton partial molar pregnancy. Prenatal invasive testing 
for fetal karyotype should also be considered in cases of abnormal placenta, such as suspected mesenchymal hy-
perplasia of the placenta.

D

How should a placental site trophoblastic tumour or epithelioid trophoblastic tumour be managed?
All women with placental site trophoblastic tumour (PSTT) or epithelioid trophoblastic tumour (ETT) should be regis-
tered with and cared for within a GTD centre. [New 2020] D

How should a placental site nodule or atypical placental site nodule be managed?
Women with an atypical placental site nodule (PSN) or where the local pathology is uncertain should have their his-
tology reviewed centrally. All women with atypical PSN will then be called up for central review to discuss the existing 
data, perform staging investigations and to determine further management. Women with typical PSN do not currently 
require further investigation or review. [New 2020]

�

Which women should be registered at GTD centres?
All women diagnosed with GTD should be provided with written information about the condition and the need for 
referral for follow-up by a GTD centre should be explained. D

Clinicians should be aware that outcomes for women with GTN and GTD are better with ongoing care from GTD cen-
tres. The registration of a� ected women with a GTD centre represents a minimum standard of care. [New 2020] �
Women with the following diagnoses should be registered and require follow-up as determined by the screening 
centre:
–  complete molar pregnancy/partial molar pregnancy; 
–  twin pregnancy with complete or partial molar pregnancy;
–  limited macroscopic or microscopic molar change suggesting possible early complete or partial molar pregnancy/

choriocarcinoma; 
–  PSTT or ETT; 
–  atypical PSN. [New 2020]

D

What is the optimum follow-up following a diagnosis of GTD?
For complete molar pregnancy, if hCG has reverted to normal within 56 days of the pregnancy event then follow-up 
will be for 6 months from the date of uterine removal. C

If hCG has not reverted to normal within 56 days of the pregnancy event then follow-up will be for 6 months from 
normalisation of the hCG level. C

Follow-up for partial molar pregnancy is concluded once the hCG has returned to normal on two samples, at least 4 
weeks apart. [New 2020] C

Women who have not received chemotherapy no longer need to have hCG measured after any subsequent pregnan-
cy event. [New 2020] C

What is the optimum treatment for GTN?
Women with GTN may be treated with single-agent or multi-agent chemotherapy. B
Treatment used is based on the FIGO 2000 scoring system for GTN following assessment at the treatment centre. 
[New 2020] B

PSTT and ETT are now recognised as variants of GTN. They may be treated with surgery because they are less 
sensitive to chemotherapy. D

What is the recommended interval between a complete or partial molar pregnancy and trying to conceive in the future, 
what is the monitoring of women following a successful pregnancy after a previous molar pregnancy and what is the 
outcome of subsequent pregnancies?
Women are advised not to conceive until their follow-up is complete. C
Women who undergo chemotherapy are advised not to conceive for 1 year after completion of treatment, as a pre-
cautionary measure. C

Women who have a pregnancy following a previous molar pregnancy, which has not required treatment for GTN, do 
not need to send a post-pregnancy hCG sample. Histological examination of placental tissue from any normal preg-
nancy, after a molar pregnancy, is not indicated. [New 2020]

D

What is the long-term outcome of women treated for GTN?
The outlook for women treated for GTN is generally excellent with an overall cure rate close to 100%. [New 2020] B
Further pregnancies are achieved in approximately 80% of women following treatment for GTN with either 
methotrexate alone or multi-agent chemotherapy. [New 2020] B

There is an increased risk of premature menopause for women treated with combination agent chemotherapy. 
Women, especially those approaching the age of 40 years, should be warned of the potential negative impact on 
fertility, particularly when treated with high-dose chemotherapy.

B
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1. Der nitions

Gestational trophoblastic disease (GTD) comprises a group of disorders spanning the premalignant 
conditions of complete and partial molar pregnancies (also known as hydatidiform moles) through to the 
malignant conditions of invasive mole, choriocarcinoma and the very rare placental site trophoblastic 
tumour (PSTT) and epithelioid trophoblastic tumour (ETT). The malignant potential of atypical 
placental site nodules (PSNs) remains unclear.

If there is any evidence of persistence of GTD after primary treatment, most commonly dee ned as a 
persistent elevation of human chorionic gonadotrophin (hCG), the condition is referred to as gestational 
trophoblastic neoplasia (GTN). The diagnosis of GTN does not require histological cone rmation. 
The diagnosis of complete mole, partial mole, atypical PSN and PSTT/ETT does require histological 
cone rmation.

2. Purpose and scope
The purpose of this guideline is to describe the presentation, diagnosis, management, treatment 

and follow-up of GTD and GTN. It also provides advice on future pregnancy outcomes and the use of 
contraception.

3. Introduction and background epidemiology
Molar pregnancies can be subdivided into complete and partial molar pregnancies based on genetic 

and histopathological features. Complete molar pregnancies are diploid and androgenic in origin, with no 
evidence of fetal tissue. Complete molar pregnancies usually (75–80%) arise as a consequence of dupli-
cation of a single sperm following fertilisation of an ‘empty’ ovum. Some complete moles (20–25%) can 
arise after dispermic fertilisation of an ‘empty’ ovum. Partial molar pregnancies are usually (90%) triploid 
in origin, with two sets of paternal haploid chromosomes and one set of maternal haploid chromosomes. 
Partial molar pregnancies occur, in almost all cases, following dispermic fertilisation of an ovum. Occa-
sionally molar pregnancies represent tetraploid or mosaic conceptions. In a partial mole, there is usual-
ly evidence of a fetus or fetal red blood cells. Not all triploid or tetraploid pregnancies are partial moles. 
For the diagnosis of a partial mole, there must be histopathological evidence of trophoblast hyperplasia.

GTD (hydatidiform mole, invasive mole, choriocarcinoma, PSTT) is an uncommon occurrence in the 
UK, with a calculated incidence of 1 in 714 live births. There is evidence of ethnic variation in the inci-
dence of GTD in the UK, with women from Asia having a higher incidence compared with non-Asian 
women (1 in 387 versus 1 in 752 live births, respectively) [1]. The incidence of GTD is associated with 

What is safe contraception following treatment of GTD and when should it be commenced?

It is important that women who have had a removal of a molar pregnancy are advised not to become pregnant until 
they have completed their hCG follow-up. [New 2020] D

Advice on contraception after a molar pregnancy can be found in the Faculty of Sexual and Reproductive Health 
Guideline Executive Summary Contraception After Pregnancy. [New 2020] D

Is the use of exogenous estrogens and other fertility drugs safe for women undergoing assisted reproductive 
treatment after a molar pregnancy?

The use of exogenous estrogens and other fertility drugs may be used once hCG levels have returned to normal. 
[New 2020] �
Is hormone replacement therapy safe for women to use after GTD?

Hormone replacement therapy may be used once hCG levels have returned to normal. �
Impact of diagnosis on women and their families

GTD centres now provide individualised support to women and their families throughout their GTD journey, through 
dedicated GTD nurse specialists and advisors, who can be accessed either through attending a GTD centre or via 
phone, or both. Online support groups are available (molarpregnancy.co.uk) alongside regular drop-in support 
groups at Charing Cross Hospital, London and Weston Park Hospital, She�  eld. Further information is available from 
each centre. [New 2020]

�
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age at conception, being higher in the extremes of age (women aged less than 15 years, 1 in 500 pregnan-
cies; women aged more than 50 years, 1 in 8 pregnancies) [2,3]. However, these e gures may under-repre-
sent the true incidence of the disease because of problems with reporting, particularly in regard to partial 
moles. GTN may develop after a molar pregnancy, a non-molar pregnancy or a live birth. The incidence 
after a live birth is estimated at 1 in 50 000. On average, a consultant obstetrician and gynaecologist may 
only deal with one new case every 2 years.

In the UK, there exists an e� ective registration and treatment programme. The programme has 
a cure rate of 98–100%, and a chemotherapy rate of 0.5–1.0% for GTN after partial molar pregnancy and 
13–16% after complete molar pregnancy [2,4–6]. Clinicians should be aware that outcomes for women 
with GTN and GTD are better with ongoing management from GTD centres. The registration of a� ected 
women with a GTD centre represents a minimum standard of care.

4. Identir cation and assessment of evidence
This guideline was developed using standard methodology for developing RCOG Green-top Guide-

lines. The Cochrane Library (including the Cochrane Database of Systematic Reviews, the Database 
of Abstracts of Reviews of E� ects [DARE] and the Cochrane Central Register of Controlled Trials 
[CENTRAL]), EMBASE, MEDLINE and Trip were searched for relevant papers. The search was inclusive 
of all relevant articles published between January 2008 and June 2019. The databases were searched 
using the relevant Medical Subject Headings (MeSH) terms, including all subheadings and synonyms, 
and this was combined with a keyword search. Search terms included ‘trophoblastic neoplasms’, ‘tropho-
blastic disease’, ‘trophoblastic tumour’, ‘hydatidiform’ and ‘molar pregnancy’. The search was limited to 
studies on humans and papers in the English language. Relevant guidelines were also searched for using 
the same criteria in the National Guideline Clearinghouse and the National Institute for Health and Care 
Excellence (NICE) Evidence Search. The full search strategy is available to view online as supporting 
information (Appendix S1 and S2).

Where possible, recommendations are based on available evidence. Areas lacking evidence are high-
lighted and annotated as ‘good practice points’. Further information about the assessment of evidence 
and the grading of recommendations may be found in Appendix 1.

5. How do molar pregnancies present to the clinician?

Clinicians should be aware of the symptoms and signs of molar pregnancy. The most common presentation is 
irregular vaginal bleeding, a positive pregnancy test and supporting ultrasonographic evidence. C

Less common presentations of molar pregnancies include hyperemesis, excessive uterine enlargement, hyperthy-
roidism, early-onset pre-eclampsia and abdominal distension due to theca lutein cysts. �
Very rarely women can present with haemoptysis or seizures due to metastatic disease a� ecting the lungs or brain. �

Vaginal bleeding remains the most common presenting symptom of molar pregnancy and is associated 
with approximately 60% of presentations. This symptom has not changed despite a reduction in the 
gestation at presentation (from 11 to 10 weeks) between 1996 and 2006. The percentage of women 
presenting with an abnormal ultrasound result, as the only presenting feature, increased from 1% to 12% 
over the same time period [7].

Evidence 
level 2+

The use of ultrasound in early pregnancy has led to the earlier diagnosis of molar pregnancy. Soto-Wright 
et al. [8] demonstrated a reduction in the mean gestation at presentation, from 16 weeks of gestation be-
tween 1965 and 1975 to 12 weeks of gestation between 1988 and 1993. There has been a further reduction 
in gestational age at diagnosis to 9 weeks of gestation between 1994 and 2013 [9]. The majority of histo-
logically proven molar pregnancies are associated with an ultrasound diagnosis of delayed miscarriage or 
anembryonic pregnancy [10]. In one study, the pre-removal diagnosis of molar pregnancy increased with 
gestational age: 35–40% correctly identi� ed before 14 weeks of gestation, increasing to 60% after 
14 weeks of gestation [11]. A further study reported that ultrasound examination correctly identi� ed 56% 
of molar pregnancies in women with suspected missed miscarriage [12]. When pregnancy tissue was rou-
tinely examined after surgical removal, the incidence of molar pregnancy and atypical PSNs, unrecognised 
prior to removal, was 2.7% [13].

Evidence 
level 2+
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6. How are molar pregnancies diagnosed?

7. Removal of a molar pregnancy

7.1. What is the best method for removal of a molar pregnancy?

Complete molar pregnancies are not associated with fetal parts, and therefore, suction remo-
val is the method of choice for uterine removal irrespective of uterine size. Medical removal of a com-
plete molar pregnancy should be avoided if possible, irrespective of the agents used [24]. In a review 
of 4247 women with GTD, the risk of developing GTN and requiring chemotherapy was 16-fold 
higher when medical methods of removal were used compared with surgical removal [25]. In addition, 
there is theoretical concern, supported by clinical experience, over the routine use of potent oxytocic agents 
because of the potential to embolise and disseminate trophoblastic tissue through the venous system 
leading to adult respiratory distress syndrome, similar in presentation to amniotic ê uid embolism [26].

A review of the literature found no published evidence examining the use of ultrasound at the time 
of uterine removal for GTN. There is a consensus view, however, that this may be the preferred surgical 
option [27]

Ultrasound features suggestive of a complete molar pregnancy include a polypoid mass between 5 and 
7 weeks of gestation and thickened cystic appearance of the villous tissue after 8 weeks of gestation with 
no identi� able gestational sac [14,15]. Partial molar pregnancies are associated with an enlarged placenta 
or cystic changes within the decidual reaction in association with either an empty sac or a delayed mis-
carriage. Using these criteria, a reasonable sensitivity for complete mole is 95% and 20% for partial mole. 
The positive predictive value is low for both complete (40%) and partial (22%) moles [16]. A review of the 
ultrasound features of partial and complete molar pregnancies found the ultrasound diagnosis of a partial 
molar pregnancy to be more subtle, reporting the � nding of multiple soft markers, including cystic spaces 
in the placenta, and ratio of transverse to anteroposterior dimension of the gestational sac greater than 
1:1.5. These features may be of help in the diagnosis of a partial molar pregnancy [17,18]. Using these 
extra criteria, 41.4% of partial molar pregnancies are correctly diagnosed prior to removal compared 
with 86.4% of complete molar pregnancies [18]. A study of women presenting to an early pregnancy unit 
reported ultrasound correctly identi� ed 88.2% of complete molar pregnancies and 56% of partial molar 
pregnancies [19].
The estimation of hCG levels may be of value in diagnosing molar pregnancies: in a small study of 51 sus-
pected cases of molar pregnancy hCG levels were signi� cantly higher for both complete and partial molar 
pregnancies [12].

Evidence 
level 2+

Rarer presentations include hyperthyroidism, early-onset pre-eclampsia or abdominal distension due to 
theca lutein cysts [20]. Very rarely, women can present with haemoptysis, acute respiratory failure or neu-
rological symptoms, such as seizures, likely to be due to metastatic disease [21].

Evidence 
level 4

The deN nitive diagnosis of a molar pregnancy is made by histological examination. D
Pathological features consistent with the diagnosis of complete molar pregnancies include: absence of 
fetal tissue; extensive hydropic change to the villi; and excess trophoblast proliferation. Features of a partial 
molar pregnancy include: presence of fetal tissue; focal hydropic change to the villi; and some excess 
trophoblast proliferation. Ploidy status and immunohistochemistry staining for p57, a paternally imprinted 
gene, may help in distinguishing partial from complete molar pregnancies [22,23].

Evidence 
level 2+

Suction curettage is the method of choice for removal of complete molar pregnancies. �
Ultrasound guidance during removal and curettage may be of use to minimise the chance of perforation 
and to ensure that as much tissue as possible is removed. �
Suction curettage is the method of choice for removal of partial molar pregnancies except when the size of 
fetal parts deters the use of suction curettage and then medical removal can be used. �
Anti-D prophylaxis is recommended following removal of a molar pregnancy. �

For twin pregnancies where there is a non-molar pregnancy alongside a molar pregnancy and the woman 
has decided to terminate the pregnancy (or there has been demise of the coexisting twin) and the size of 
the fetal parts deters the use of suction curettage, medical removal can be used.

Evidence 
level 2+

There is a higher rate of incomplete removal with medical methods. The risk of this increasing the need for 
treatment for GTN is 13–16% with complete molar pregnancies and 0.5–1.0% with partial molar pregnan-
cies [2–4].

Evidence 
level 2+
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Women who have an unrecognised molar pregnancy and undergo medical or surgical abortion of the 
pregnancy are at increased risk of life-threatening complications of GTN, require more surgical intervention 
and chemotherapy [28].

Evidence 
level 3

Poor vascularisation of the chorionic villi and absence of the D antigen by trophoblast cells means that an-
ti-D prophylaxis is not required for complete molar pregnancies [29]. However, it is required for partial molar 
pregnancies. Con� rmation of the diagnosis of complete molar pregnancy may not occur for some time after 
removal, which could delay administration of anti-D. If the diagnosis of complete molar pregnancy cannot 
be established within 72 hours, anti-D prophylaxis can be administered for practical reasons.

Evidence 
level 4

7.2. Is it safe to prepare the cervix prior to surgical removal?

7.3. Can oxytocic infusions be used during surgical removal?

7.4. In what circumstances should 
a repeat surgical removal be indicated and what is the timing?

8. Histological examination of pregnancy tissue in the diagnosis of GTD
8.1 Should pregnancy tissue from all miscarriages be examined histologically?

Preparation of the cervix immediately prior to uterine removal is safe. D

Ripening of the cervix with either physical dilators or prostaglandins prior to uterine removal is not 
associated with an increased risk of developing GTN. In a case–control study of 219 patients, there was 
no evidence that the ripening of the cervix prior to uterine removal is linked to a higher risk of needing 
chemotherapy [30].

Evidence 
level 2+

Excessive vaginal bleeding can be associated with surgical management of molar pregnancy and the 
involvement of an experienced clinician is advised. �
The use of oxytocic infusion prior to completion of the removal is not recommended. �
If the woman is experiencing signi� cant haemorrhage prior to or during removal, surgical removal should be 
expedited and the need for oxytocin infusion weighed up against the risk of tissue embolisation. �

Excessive vaginal bleeding can be associated with surgical management of molar pregnancy. There 
is theoretical concern over the routine use of oxytocic agents, including ergometrine and misoprostol, 
because of the potential to embolise and disseminate trophoblastic tissue through the venous system 
[26]. This is known to occur in normal pregnancy, especially when uterine activity is increased, such as with 
placental abruption. The contraction of the myometrium may force tissue into the venous spaces at the 
site of the placental bed. The dissemination of this tissue may lead to profound deterioration in the patient, 
with embolic and metastatic disease occurring in the lungs. In the event of life-threatening haemorrhage or 
ongoing bleeding, oxytocic infusions may be used.

Evidence 
level 4

There is almost always a role for urgent surgical management for the woman who is experiencing heavy 
or persistent vaginal bleeding causing acute haemodynamic compromise, particularly in the presence of 
retained pregnancy tissue on ultrasound.

�
Outside the context of acute compromise, there should be consultation with the relevant GTD referral 
centre before performing surgical management for the second time in the same pregnancy. D

Women with persistent heavy vaginal bleeding and evidence of retained pregnancy tissue on ultrasound 
examination may need a repeat surgical removal. This remains true when a woman has had a prior surgical 
removal for suspected GTD. Expediting surgical management in the case of acute haemodynamic 
compromise is the priority and delay can be harmful. Consideration should be given to balloon tamponade 
and to uterine artery embolisation to reduce the risk of hysterectomy for women who wish to preserve 
fertility. Embolisation will not always stop the bleeding but will permit management of blood loss. Bleeding 
from vaginal metastases can be reduced by compression from a vaginal pack.

Evidence 
level 4

Several case series have found there may be a role for second removal in selected cases when the hCG 
is less than 5000 units/l [31–34]. A prospective phase II trial of second removal for GTN reported 40% of 
women avoided chemotherapy as a consequence of undergoing second removal with low complication 
rates. In three out of 34 cases in which primary treatment failed, the histological � ndings on second removal 
were signi� cantly di� erent (PSTT) when compared with initial diagnosis (molar pregnancy) [34].

Evidence 
level 3

The histological assessment of material obtained from the medical or surgical management of all 
miscarriages is recommended to exclude trophoblastic neoplasia if no fetal parts are identi� ed at any stage 
of the pregnancy.

D

Women who receive care for a miscarriage should be recommended to do a urinary pregnancy test 3 weeks 
after miscarriage. �
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8.2. Should pregnancy tissue be sent for examination after abortion?

9. How should women with an elevated hCG after a possible pregnancy event be managed?

The hCG glyco-protein can be present in many forms, in both serum and urine, including intact hCG, 
free hCGb subunit, nicked hCG and hCG b-core fragment. Molar pregnancies and GTN can produce all 
these variants of hCG. Most commercial hCG assays for routine laboratory use do not measure all hCG 
variants. The three UK GTD centres use specialised in-house hCG assays to detect all forms of hCG [39]. 

10. Which women should be investigated for GTN after a non-molar pregnancy?

11. How should suspected ectopic molar pregnancy in women be managed?

As GTD can be di�  cult to recognise at the time of miscarriage it is recommended that either:
��All material obtained from the medical or surgical management of miscarriage be sent to pathology.
Or
��If no tissue has been sent to pathology, a pregnancy test should be carried out 3 weeks after the miscar-
riage. If this is still positive, serum levels should be tracked to ensure that the level is falling and, if not, an 
ultrasound is arranged to look for further pregnancy tissue. All tissue obtained in this situation should be 
sent to pathology. The incidence of GTD, unrecognised prior to removal, is 2.7% [13].

Evidence 
level 2+

There is no need to routinely send pregnancy tissue for histological examination following therapeutic 
abortion, provided that fetal parts have been identi� ed at the time of surgical abortion or on prior ultrasound 
examination.

D

Women who undergo medical abortion should be recommended to do a urinary pregnancy test 3 weeks 
after the procedure. �
Seckl et al. [28] reviewed the risk of GTN developing after con� rmed therapeutic abortion. The rate is 
estimated to be 1 in 20 000. However, the failure to diagnose GTD at the time of abortion leads to adverse 
outcomes, with a signi� cantly higher risk of life-threatening complications, surgical intervention, including 
hysterectomy, and multi-agent chemotherapy.

Evidence 
level 3

Referral to a GTD centre should be considered for all women with persistently elevated hCG either after 
an ectopic pregnancy has been excluded, or after two consecutive treatments with methotrexate for a 
pregnancy of unknown location.

�

GTN can develop after any pregnancy event and failure to treat GTN can be fatal. GTN requires more 
intensive chemotherapy than treatment of a pregnancy of unknown location. Very rarely, some women will 
have familial raised hCG with hCG levels between 10 IU/l and 200 IU/l. These women have menstrual cycles 
and can conceive [35,36]. Low levels of hCG elevation are also associated with malignant female germ 
cell tumours and any epithelial cancers including bladder, breast, lung, gastric and colorectal cancers [37]. 
Low levels of hCG elevation can also be caused by the presence of pituitary hCG or the presence of human 
anti-mouse antibodies [38].

Evidence 
level 4

Any woman who develops persistent vaginal bleeding after a pregnancy event is at risk of having GTN. D
A urine hCG test should be performed in all cases of persistent or irregular vaginal bleeding lasting more 
than 8 weeks after a pregnancy event. �
Symptoms from metastatic disease, such as dyspnoea and haemoptysis, or new onset of seizures or 
paralysis, can occur very rarely. D

Biopsy of secondary deposits in the vagina can cause major haemorrhage and is not recommended. �
GTN can develop after miscarriage, therapeutic abortion and term pregnancy. Choriocarcinoma is 
estimated to occur after approximately 1 in 50 000 pregnancies [40,41]. It is uncommon (less than 1%) for 
GTN to develop in women who have had a normal hCG urine or serumlevel within 8 weeks of removal of a 
molar pregnancy [42–44].

Evidence 
level 3

Several case series have shown that vaginal bleeding is the most common presenting symptom of GTN 
diagnosed after miscarriage, therapeutic abortion or postpartum [40,41,45–48].

Evidence 
level 2+

The prognosis for a woman with GTN after a non-molar pregnancy may be worse owing to delay in diagnosis 
or advanced disease, such as liver or central nervous system disease, at presentation [41,42,45–48].

Evidence 
level 2+

Cases of women with ectopic pregnancy suspected to be molar in nature should be managed as any other 
case of ectopic pregnancy. If there is a local tissue diagnosis of ectopic molar pregnancy, the tissue should 
be sent to a centre with appropriate expertise for pathological review.

�

Ectopic molar pregnancy is a rare event. Symptoms and signs are the same as any other ectopic pregnancy. 
The histopathological features of an early complete ectopic molar pregnancy can be confused with 
choriocarcinoma [49–51].

Evidence 
level 4
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12. How is twin pregnancy of a viable fetus 
and presumptive coexistent molar pregnancy managed?

13. How should a placental site trophoblastic tumour 
or epithelioid trophoblastic tumour be managed?

14. How should a placental site nodule or atypical placental site nodule be managed?

15. Which women should be registered at GTD centres?

Women diagnosed with a combined molar pregnancy and viable twin, or where there is diagnostic doubt, 
should be referred to a regional fetal medicine centre and GTD centre. �
In the situation of a twin pregnancy where there is one viable fetus and the other pregnancy is molar, the 
woman should be counselled about the potential increased risk of perinatal morbidity and the outcome for 
GTN.

D

Prenatal invasive testing for fetal karyotype should be considered in cases where it is unclear if the 
pregnancy is a complete mole with a coexisting normal twin or a possible singleton partial molar pregnancy. 
Prenatal invasive testing for fetal karyotype should also be considered in cases of abnormal placenta, such 
as suspected mesenchymal hyperplasia of the placenta.

D

There is an increased risk of early fetal loss (40%) and premature birth (36%) in a twin pregnancy of 
a viable fetus and coexisting molar pregnancy. The incidence of pre-eclampsia is variable, with rates 
as high as 20% reported. However, in a large UK series, the incidence was only 4% and there were no 
maternal deaths [52,53]. In the same UK series, there was no increase in the risk of developing GTN after 
such a twin pregnancy and outcome after chemotherapy was una� ected. Analysis of a further 153 UK cases 
con� rmed the earlier experience, with a slightly higher rate of babies surviving (51%), no maternal deaths 
and no increase in the need for chemotherapy (15%) in the women who gave birth after 26 weeks 
of gestation [52,53].

Evidence 
level 2+

Some women may wish to continue with their pregnancy. Increased monitoring for pre-eclampsia, and fetal 
and maternal wellbeing during such ongoing pregnancies is sensible. Histological examination of the pla-
centa is recommended and all con� rmed cases of GTD registered with a GTD centre.

Evidence 
level 4

All women with PSTT or ETT should be registered with and cared for within a GTD centre. D

PSTTs and ETTs are rare forms of GTD diagnosed by histological examination of retained pregnancy tissue. 
Their presentation and behaviour are di� erent and less predictable. Hysterectomy is curative in many cases 
with localised disease. In women with a long time period since the antecedent pregnancy and/or with distant 
and/or extensive metastatic disease, intensive chemotherapy plays a major role [54,55].

Evidence 
level 2+

Women with an atypical PSN or where the local pathology is uncertain should have their histology reviewed 
centrally. All women with atypical PSN will then be called up for central review to discuss the existing data, 
perform staging investigations and to determine further management. Women with typical PSN do not 
currently require further investigation or review.

�

PSNs have been, for many years, regarded as a benign � nding of little clinical signi� cance. There have been 
reports of PSNs with or without atypical features, which have either been admixed with PSTTs or ETTs, or 
that have subsequently progressed over time to PSTTs or ETTs. This link to cancer appears strongest with 
atypical PSNs and may occur in 10–15% of women [56]. The condition often presents with vaginal bleeding 
resulting in endometrial biopsy, or because of a hysteroscopic biopsy performed for other reasons. Those 
women who have completed their families may wish to consider a hysterectomy in the absence of metastatic 
disease. Women who desire more children require careful counselling and further testing.

Evidence 
level 3

All women diagnosed with GTD should be provided with written information about the condition and the need 
for referral for follow-up by a GTD centre should be explained. D

Clinicians should be aware that outcomes for women with GTN and GTD are better with ongoing care from 
GTD centres. The registration of a� ected women with a GTD centre represents a minimum standard of care. �
Women with the following diagnoses should be registered and require follow-up as determined by the 
screening centre:

���complete molar pregnancy/partial molar pregnancy;
���twin pregnancy with complete or partial molar pregnancy;
���limited macroscopic or microscopic molar change suggesting possible early complete or partial molar 

pregnancy/choriocarcinoma;
���PSTT or ETT;
���atypical PSN.

D

The overall risk of requiring chemotherapy for GTN is around 13–16% for complete molar pregnancy and 
0.5–1.0% for partial molar pregnancy [2,4,5], hence the need for registration and follow-up, which consists 
of serial estimations of hCG levels, either in blood or urine. Choriocarcinoma, if not treated early, 
is potentially lethal and requires immediate registration, specialist assessment and treatment. PSTTs and 
ETTs are rare and unpredictable tumours that need specialist assessment and treatment [54]. 
Atypical PSNs may transform into PSTT/ETT so all women with this condition should be registered [56].

Evidence 
level 2+
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16. What is the optimum follow-up following a diagnosis of GTD?

17. What is the optimum treatment for GTN?

Women are assessed before chemotherapy using the FIGO 2000 scoring system (Table 1) [27,59]. 
Women with scores of 6 or less are at low risk and are treated with single-agent intramuscular meth-
otrexate, alternating daily with folinic acid for 1 week followed by 6 rest days. Women with scores 
of 7 or greater are at high risk and are treated with intravenous multi-agent chemotherapy, which includes 
combinations of methotrexate, dactinomycin, etoposide, cyclophosphamide and vincristine. Treatment 
is continued, in all cases, until the hCG level has returned to normal and then for a further 6 consecu-
tive weeks. Women suspected of choriocarcinoma require more extensive investigation in the special-
ist centre, including computed tomography of the chest and abdomen, or magnetic resonance imaging 
of the head and pelvis, all with contrast in addition to the serum hCG and a Doppler ultrasound of the 
pelvis. Any woman with a score of 13 or greater is now recognised to have a higher risk of early death (within 
4 weeks), often due to bleeding into organs, or late death due to multi-drugresistant disease.

For complete molar pregnancy, if hCG has reverted to normal within 56 days of the pregnancy event then 
follow-up will be for 6 months from the date of uterine removal. C
If hCG has not reverted to normal within 56 days of the pregnancy event then follow-up will be for 6 months 
from normalisation of the hCG level. C
Follow-up for partial molar pregnancy is concluded once the hCG has returned to normal on two samples, 
at least 4 weeks apart. C
Women who have not received chemotherapy no longer need to have hCG measured after any subsequent 
pregnancy event. C

Several large case series have shown that once the hCG reverts to normal the possibility of GTN developing 
is very low [42–44,57]. The incidence of GTD in a subsequent pregnancy event is very low (1:4011) in women 
who have not received chemotherapy for a prior molar pregnancy [58].

Evidence 
level 2+

Women with GTN may be treated with single-agent or multi-agent chemotherapy. B
Treatment used is based on the International Federation of Gynecology and Obstetrics (FIGO) 2000 scoring 
system for GTN following assessment at the treatment centre. B
PSTT and ETT are now recognised as variants of GTN. They may be treated with surgery because they are 
less sensitive to chemotherapy. D

Table 1
FIGO scoring system

FIGO scoring 0 1 2 4
Age (years) <40 �40 – –
Antecedent 
pregnancy

Mole Abortion (including 
miscarriage)

Birth –

Interval months from end 
of index pregnancy to treatment

<4 4 to <7 7 to <13 �13

Pretreatment serum hCG (IU/l) <103 103 to <104 104 to <105 �105

Largest tumour size, including uterus (cm) <3 3 to <5 �5 –
Size of metastases Lung Spleen, kidney Gastrointestinal Liver, brain
Number of metastases – 1–4 5–8 >8
Previous failed chemotherapy – – Single drug Two or more drugs

The cure rate for women with a score of 6 or less is almost 100%, while the rate for women with 
a score of 7 or greater is 94%. Rarely, women with multi-relapsed disease will require high-dose 
chemotherapy with stem cell recovery [6,55].

Evidence level 2+

PSTT and ETT are the rarest forms of GTN comprising about 0.2% of all GTD. They tend to pro-
duce less hCG, are con� ned to the uterus for longer, more often involve lymphatics and are more 
chemoresistant than other forms of GTN. For these reasons, they are not managed according to 
their FIGO score. Evidence shows that the most important prognostic factor for adverse outcome 
is the interval to presentation from the last known and presumed causative pregnancy. An interval 
of more than 48 months previously has been associated with a 100% death rate regardless of 
stage and despite initial favourable responses to treatments. In contrast, women presenting 
within 48 months are nearly all long-term survivors. A more recent series where more intensive 
treatments were given to PSTT/ETT patients with a long interval from their causative pregnancy 
reported improved survival, but still over 50% died in this group. Stage IV disease has also now 
emerged as an independent poor prognostic factor [55]. Surgery plays a very important role in the 
management of PSTT and ETT, which is tailored around stage and risk factors. Thus, for women 
with stage I disease, hysterectomy is the mainstay of management and intensive platinum-based 
combination agent chemotherapy is only required if the interval is more than 48 months. Rarely, 
women with multi-relapsed disease will require high-dose chemotherapy with stem cell recovery, 
or treatment with immunotherapy which has been approved by NHS England for GTN cases in this 
situation [54,55,60].

Evidence level 2+
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18. What is the recommended interval between 
a complete or partial molar pregnancy and trying to conceive in the future, 

what is the monitoring of women following a successful pregnancy after 
a previous molar pregnancy and what is the outcome of subsequent pregnancies?

19. What is the long-term outcome of women treated for GTN?

20. What is safe contraception following treatment 
of GTD and when should it be commenced?

Women are advised not to conceive until their follow-up is complete. C
Women who undergo chemotherapy are advised not to conceive for 1 year after completion of treatment, 
as a precautionary measure. C

Women who have a pregnancy following a previous molar pregnancy, which has not required treatment for 
GTN, do not need to send a post-pregnancy hCG sample. Histological examination of placental tissue from 
any normal pregnancy, after a molar pregnancy, is not indicated.

D

The risk of a further molar pregnancy is low (approximately 1%) and is associated more with complete 
than partial molar pregnancy [61]. Women who become pregnant following a molar pregnancy are not 
at increased risk of maternal complications. However, women exposed to a molar pregnancy prior to the 
index birth were at an almost 25% increased risk of preterm birth (OR 1.23, 95% CI 1.06–1.43), whereas 
women with at least one birth between the molar pregnancy and the index birth were at an increased risk of 
a large-for-gestational-age birth and stillbirth (OR 1.35, 95% CI 1.10–1.67 and OR 1.81, 95% CI 1.11–2.96, 
respectively) [62].

Evidence 
level 2+

In a study of 230 women who conceived within 12 months of completing chemotherapy, there was an 
increased risk of miscarriage and higher rate of abortion in women who received multi-agent chemotherapy 
compared with women who received single-agent chemotherapy. The increased rate of abortion may, in 
part, re� ect an increase in concern relating to teratogenicity after receiving multi-agent chemotherapy. The 
rate of congenital abnormality was low (1.8%), irrespective of the type of chemotherapy used [63]. The rate 
of stillbirth was elevated compared with the normal population (18.6 in 1000 births) [64]. However, in another 
UK study of 241 treated patients who had a pregnancy within 12 months of chemotherapy, there was no 
signi� cant increased risk of miscarriage, ectopic pregnancy, second molar pregnancy or stillbirth compared 
to the general UK population. There was no increase in the risk of relapse in women who conceived early 
compared to those who conceived after 12 months [65].

Evidence 
level 2+

A UK national retrospective evaluation has concluded that the ‘pick-up’ rate for recurrent GTD on routine 
post-pregnancy screening of previously uncomplicated molar pregnancy is extremely low and may be safely 
discontinued [57]. However, those that have required chemotherapy for GTN do still need to have hCG levels 
checked following subsequent pregnancies. Moreover, another UK retrospective evaluation of over 4000 
patients treated with chemotherapy for low- or high-risk GTN concluded that hCG follow-up can be safely 
stopped after 10 years [66].

Evidence 
level 2+

The outlook for women treated for GTN is generally excellent with an overall cure rate close to 100%. B
Further pregnancies are achieved in approximately 80% of women following treatment for GTN with either 
methotrexate alone or multi-agent chemotherapy. B

There is an increased risk of premature menopause for women treated with combination agent 
chemotherapy. Women, especially those approaching the age of 40 years, should be warned of the potential 
negative impact on fertility, particularly when treated with high-dose chemotherapy.

B

Although it is common for periods to stop during treatment, they nearly always restart within a few weeks to 
months after completing chemotherapy. Indeed, the chances of having a pregnancy appear to be equally 
good, at around 83%, after either methotrexate alone or multi-agent chemotherapy, such as EMA/CO 
(etoposide, methotrexate, actinomycin D, cyclophosphamide, vincristine [oncovin]). However, menopause 
can occur earlier than expected for women treated with combination agent chemotherapy; 13% will have 
had premature menopause by the age of 40 years and 36% by the age of 45 years [67]. Therefore, women 
approaching 40 years of age should be counselled regarding the possible negative impact on fertility. 
Moreover, women who receive high-dose chemotherapy are unlikely to regain ovarian function. Those 
seeking a fertility review after chemotherapy for GTN should be advised that the antimullerian hormone test 
can give misleading low results that do not re� ect the true ability to conceive.

Evidence 
level 3

The potential risk of second cancers induced by chemotherapeutic drugs is very low. The largest GTN study 
to date, with over 30 000 patient-years of follow-up, reported no overall increased risk of second cancers for 
women treated with methotrexate alone or EMA/CO [67].

Evidence 
level 2+

It is important that women who have had a removal of a molar pregnancy are advised not to become 
pregnant until they have completed their hCG follow-up. D

Advice on contraception after a molar pregnancy can be found in the Faculty of Sexual and Reproductive 
Health (FSRH) Guideline Executive Summary Contraception After Pregnancy. D

Elevated hCG during the follow-up period may indicate recurrence. Pregnancy is best avoided during the 
follow-up period until the success of treatment has been established.

Evidence 
level 3

Please refer to the FSRH Guideline Contraception After Pregnancy for information on contraception after a 
molar pregnancy [68].

Evidence 
level 4
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21. Is the use of exogenous estrogens and other fertility drugs safe for women 
undergoing assisted reproductive treatment after a molar pregnancy?

22. Is hormone replacement therapy safe for women to use after GTD?

23. Impact of diagnosis on women and their families

24. GTD treatment centres (UK)
The following treatment centres are recommended:
Trophoblastic Tumour Screening and Treatment Centre
Department of Medical Oncology
Charing Cross Hospital
Fulham Palace Road
London W6 8RF
Tel: +44 (20) 8846 1409
Fax: +44 (20) 8748 5665
Website: hmole-chorio.org.uk

Sheæ  eld Trophoblastic Disease Centre
Weston Park Hospital
Whitham Road
Sheæ  eld S10 2SJ
Tel: +44 (0) 114 226 5205
Fax: +44 (0) 114 226 5511
Website: stdc.group.shef.ac.uk
Hydatidiform Mole Follow-up (Scotland)
Department of Obstetrics and Gynaecology
Ninewells Hospital
Dundee DD1 9SY
Tel: +44 (0) 1382 632748
Fax: +44 (0) 1382 632096
Website: www.nsd.scot.nhs.uk/services/specserv/hydmole

25. Recommendations for future research
��Investigations to identify role of tumour vascularity, Doppler ultrasound pulsatility index and the 

biology and molecular mechanisms in predicting which molar pregnancies will resolve spontaneously, 
persist as GTN or transform into choriocarcinoma, PSTT or ETT.

The use of exogenous estrogens and other fertility drugs may be used once hCG levels have returned to 
normal. �
There appears to be no evidence of risk that the use of exogenous estrogens and other fertility drugs a� ects 
the outcome of GTN.

Evidence 
level 4

Hormone replacement therapy may be used once hCG levels have returned to normal. �
There appears to be no evidence that the use of hormone replacement therapy a� ects the outcome of GTN. Evidence 

level 4

GTD centres now provide individualised support to women and their families throughout their GTD journey, 
through dedicated GTD nurse specialists and advisors, who can be accessed either through attending a GTD 
centre or via phone, or both. Online support groups are available (molarpregnancy.co.uk) alongside regular 
drop-in support groups at Charing Cross Hospital, London and Weston Park Hospital, She�  eld. Further 
information is available from each centre.

�

Evidence suggests GTD can be an isolating and frightening experience where women are a� ected physically, 
emotionally and socially by their experience [69]. A systematic review of patient-reported outcomes found 
GTD had a negative e� ect on short-term health-related quality of life, including clinically signi� cant levels of 
anxiety, depression, sexual dysfunction and fertility-related distress relating to the condition [69]. For long-
term survivors of GTD, quality of life was at or above population norms.

Evidence 
level 3
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��Evaluation of the use of ultrasound at the time of uterine removal for molar pregnancies in the re-
duction of persistent gynaecological symptoms, second removal for persistent gynaecological symptoms 
and the need for chemotherapy.

��The aetiology of atypical PSN, do all PSNs progress to atypical PSNs?
��Research in ree ning the FIGO scoring system to predict resistance to single-agent chemotherapy. 

Currently, 70% of women with a low-risk mole that scores 5 or 6 can expect to end up needing multi-
agent chemotherapy to eliminate their disease.

��Evaluation of checkpoint immunotherapies, such as pembrolizumab, in the management of multire-
lapsed disease [27].

��Improved understanding of the impact of GTD on women, their partners and families, and how they 
may su� er. Problems identie ed include psychosexual issues and increased anxiety and further work is 
required to better understand how we can help women to overcome these by developing and utilising 
patient-reported outcomes [69].

26. Auditable topics

��Proportion of women with GTN registered with the relevant screening centre (100%), including:
complete molar pregnancy/partial molar pregnancy;
   —  twin pregnancy with complete or partial molar pregnancy;
   —  limited macroscopic or microscopic molar change suggesting possible complete or partial molar 

pregnancy/choriocarcinoma;
   —  PSTT or ETT;
   —  atypical PSNs.
��Proportion of women with a histological diagnosis of complete molar pregnancy who have an
ultrasound diagnosis of molar pregnancy prior to uterine removal.
��Proportion of women who undergo medical management for removal of pregnancy tissue with an 

ultrasound diagnosis of complete molar pregnancy.

27. Useful links and support groups
���Royal College of Obstetricians and Gynaecologists. Gestational trophoblastic disease. Information 

for you. London: RCOG; 2011.
���Molar Pregnancy – Support & Information [http://www.molarpregnancy.co.uk].
���Charing Cross Gestational Trophoblast Disease Service [www.hmole-chorio.org.uk/].
���The Sheæ  eld Trophoblastic Disease Centre [http://stdc.group.shef.ac.uk/].
���Tommy’s – Molar pregnancy stories [https://www.tommys.org/pregnancy-information/pregnancy-

complications/pregnancy-loss/molar-pregnancy/molar-pregnancy-stories].
���Miscarriage Association [www.miscarriageassociation.org.uk/information/molar-pregnancy/].
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Appendix 1
Explanation of guidelines and evidence levels

Clinical guidelines are: ‘systematically developed statements which assist clinicians and patients in 
making decisions about appropriate treatment for specie c conditions’. Each guideline is systematically 
developed using a standardised methodology. Exact details of this process can be found in Clinical 
Governance Advice No. 1 Development of RCOG Green-top Guidelines (available on the RCOG 
website at http://www.rcog.org.uk/green-top-development). These recommendations are not intended 
to dictate an exclusive course of management or treatment. They must be evaluated with reference to 
individual patient needs, resources and limitations unique to the institution and variations in local 
populations. It is hoped that this process of local ownership will help to incorporate these guidelines 
into routine practice. Attention is drawn to areas of clinical uncertainty where further research may 
be indicated.

The evidence used in this guideline was graded using the scheme below and the recommendations 
formulated in a similar fashion with a standardised grading scheme.

Classig cation of evidence levels Grades of recommendation

1++

1+

1–

2++

2+

2–

3

4

High-quality meta-analyses, systematic reviews of 
randomised controlled trials (RCTs) or RCTs with a 
very low risk of bias

Well-conducted meta-analyses, systematic reviews 
of RCTs or RCTs with a low risk of bias

Meta-analyses, systematic reviews of RCTs or 
RCTs with a high risk of bias

High-quality systematic reviews of case–control 
or cohort studies or high-quality case–control or 
cohort studies with a very low risk of confounding, 
bias or chance and a high probability that the 
relationship is causal

Well-conducted case–control or cohort studies 
with a low risk of confounding, bias or chance 
and a moderate probability that the relationship is 
causal

Case–control or cohort studies with a high risk of 
confounding, bias or chance and a signi� cant risk 
that the relationship is not causal

Non-analytical studies, e.g. case reports, case 
series

Expert opinion

A

B

C

D

�

At least one meta-analysis, systematic reviews or RCT 
rated as 1++, and directly applicable to the target 
population; or a systematic review of RCTs or a body 
of evidence consisting principally of studies rated as 
1+, directly applicable to the target population and 
demonstrating overall consistency of results  

A body of evidence including studies rated as 2++ 
directly applicable to the target population, and 
demonstrating overall consistency of results; or 
Extrapolated evidence from studies rated as 1++ or 1+

A body of evidence including studies rated as 2+ 
directly applicable to the target population, and 
demonstrating overall consistency of results; or 
Extrapolated evidence from studies rated as 2++

Evidence level 3 or 4; or Extrapolated evidence from 
studies rated as 2+

Good Practice Points

Recommended best practice based on the clinical 
experience of the guideline development group
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DISCLAIMER
The Royal College of Obstetricians and Gynaecologists produces guidelines as an educational aid 

to good clinical practice. They present recognised methods and techniques of clinical practice, based 
on published evidence, for consideration by obstetricians and gynaecologists and other relevant health 
professionals. The ultimate judgement regarding a particular clinical procedure or treatment plan must 
be made by the doctor or other attendant in the light of clinical data presented by the patient and the 
diagnostic and treatment options available.

This means that RCOG Guidelines are unlike protocols or guidelines issued by employers, as they 
are not intended to be prescriptive directions dee ning a single course of management. Departure 
from the local prescriptive protocols or guidelines should be fully documented in the patient’s case notes 
at the time the relevant decision is taken.
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