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cholangitis
M.B. Dyba1, V.S. Berezenko1,2, T.D. Zadorozhna1

1OP�QRSTUV7VU7�WX7YXT�Z[T�\UYXT7VY]�U7^�W_V`^_[[^�[Z�ab\O�[Z�RSTUV7Xc+�d]Ve 
*f[g[h[`XYi�aUYV[7U`�\X^VjU`�R7VeXTiVY]+�d]Ve+�RSTUV7X

bkY[Vhhk7X�_XGUYVYVi��bPl��U7^�UkY[Vhhk7X�ij`XT[iV7g�j_[`U7gVYVi��bOW��V7�j_V`^TX7�TXmkVTX�̀ [7g&YXTh�Vhhk7[ikGGTXiiVeX�Y_XTUG]$�_[nXeXT+�j[hG`XYX�
oV[j_XhVjU`�TXiG[7iX�Vi�7[Y�Uj_VXeX^�nVY_V7�)*�h[7Y_i�V7�U�GT[G[TYV[7�[Z�GUYVX7Yi+�n_Vj_�U^eXTiX`]�UpXjYi�GT[g7[iVi-
Aim�.�Y[�V^X7YVZ]�GTX^VjY[Ti�[Z�YTXUYhX7Y�7[7&TXiG[7iX�UY�)*�h[7Y_i�V7�j_V`^TX7�nVY_�bPl�U7^�bOW�V7�[T^XT�Y[�[GYVhViX�h[7VY[TV7g�U7^�gkV^X�YVhX`]�
YTXUYhX7Y�U^qkiYhX7Y-
Materials and methods.�b�TXYT[iGXjYVeX�U7U`]iVi�V7j`k^X^�22�j_V`^TX7�nVY_�bPlKbOW�YTXUYX^�V7�*3)4.*3*56�TXiG[7^XTi�nVY_�j[hG`XYX�oV[j_XhVjU`�
TXiG[7iX��7895��U7^�7[7&TXiG[7^XTi��78*)�-�fUiX`V7X�j`V7VjU`�U7^�`Uo[TUY[T]�^UYU�U7^�`VeXT�oV[Gi]�r7^V7gi�nXTX�UiiXiiX^-�;X`UYVeX�TViS��;;�+�[^^i�
TUYV[��=;��U7^�>2?�j[7r^X7jX�V7YXTeU`��WP��nXTX�jU`jk`UYX^-
Results. a[7&TXiG[7iX�nUi�Uii[jVUYX^�nVY_�bOW��;;8)-A9$�>2?�WP6�)-3A.*-4*�+�U7UXhVU��;;8*-A4$�>2?�WP6�)-93.2->*�+�Y_T[ho[j]Y[GX7VU��;;8>-A)$�>2?�
WP6�)-*B.A2-)B�+�iG`X7[hXgU`]��;;8)-A)$�>2?�WP6�)-)A.*-23��U7^�V7sUhhUY[T]�o[nX`�^ViXUiX��Pft���;;8*-B9$�>2?�WP6�)-9*.2-*B�-�lViY[`[gVjU`�GTX^VjY[Ti�
V7j`k^X^�j_[`U7gVYVi�UjYVeVY]�F*��;;8*-B2$�>2?�WP6�)-24.5-55�+�^kjY[GX7VU��GH3-3)�+�oV`VUT]�V7YXTZUjX�UjYVeVY]��;;89-2)$�>2?�WP6�)-24.A-4)�+�U7^�^kjYk`UT�
XGVY_X`VU`�XuGTXiiV[7�[Z�G)B��;;8)->2$�>2?�WP6�)-)2.9-9)��U7^�G*)��;;82-33$�>2?�WP6�)-B*.)2-9>�-
Conclusions. P7^VeV^kU`�j`V7VjU`�U7^�̀ Uo[TUY[T]�V7^VjUY[Ti+�j[h[ToV^�Pft+�U7^�_ViY[`[gVjU`�ZXUYkTXi�[Z�oV`VUT]�V7qkT]�U7^�jX``k`UT�iX7XijX7jX�UjYVeUYV[7�
�G)BKG*)��nXTX�Uii[jVUYX^�nVY_�YTXUYhX7Y�7[7&TXiG[7iX�UY�)*�h[7Y_i�U7^�hU]�V7Z[Th�V7YX7iVrX^�h[7VY[TV7g�U7^�YVhX`]�U^qkiYhX7Y�[Z�Y_XTUG]-
v_X�iYk^]�nUi�j[7^kjYX^�V7�Ujj[T^U7jX�nVY_�Y_X�tXj`UTUYV[7�[Z�lX`iV7SV-�v_X�GT[Y[j[`�nUi�UGGT[eX^�o]�Y_X�̀ [jU`�XY_Vji�j[hhVYYXX-�wTVYYX7�V7Z[ThX^�
j[7iX7Y�nUi�[oYUV7X^�ZT[h�Y_X�j_V`^TX7Li�̀ XgU`�gkUT^VU7i-�v_X�UkY_[Ti�̂ Xj`UTX�7[�j[7sVjY�[Z�V7YXTXiY-
Keywords: j_V`^TX7$�UkY[Vhhk7X�_XGUYVYVi$�UkY[Vhhk7X�ij`XT[iV7g�j_[`U7gVYVi$�oV[j_XhVjU`�TXiG[7iX-
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;434<=.2�;48>+9?>4..@�32:,.A/B�C+�32	
92>4D.+�)94D)E�1234*+7/*/�*4�>/./A4E�

>.4F<,G+A�FA<4G.+H�>;4E-+G,H�12.2*/:./8�,�;+	
>.,I.,8�:/../A,>�J��B�$&��!,41.+F*)>4..@�(56�
E�FA<4G./-�,�K9).*)E*=F@�.4�3+EG.4..,�A<,.,:./8B�
L,+8,-,:./8B�F29+<+1,:./8�,�-+9M+<+1,:./8�A9/	
*29,H>B�>/;.4:2./8�)�F):4F./8�92A+-2.G47,@8�

J��B��B�$&��NF+L</>,F*?�4)*+,-)../8�;48>+9?	
>4.=�32:,.A/��(OP��)�G,*20�E�:4F*2�;4<):2..@�
D+>:./8�39+*+A,>�G+�34*+<+1,:.+1+�,-)..+1+�;4	
34<2..@��O4�9,;./-/�G+F<,GD2..@-/B�-40D2�>�3+	
<+>/./�G,*20�;�(56�>/@><@?*=�L,<,49./0�M2.+	
*/3B�@A/0�./.,�A<4F/M,A)?*=�@A�4)*+,-)../0�
FA<29+;)?:/0�8+<4.1,*��(QR��J�B'B��B�$&��P9+*2�
.4>,*=�)�G,*20�;,�>F*4.+><2./-�A<4F/:./-�G,41.+	
;+-�(56�)94D2..@�D+>:./8�39+*+A,>�E�:4F*+?�
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-+9M+<+1,:.+?�;.48,GA+?�J�B�B��&��P+1<@G/�
C+G+�A<,.,:.+1+�;.4:2..@�L,<,49.+1+�A+-3+.2.*4�
E�G/FA)F,0./-/�J�B
B�$B��&��Q*4.G49*+-�<,A)>4.	
.@�;4</I4E*=F@�;4F*+F)>4..@�,-).+F)392F/>./8�
;4F+L,>S�1<?A+9*/A+F*29+HG,>��6"Q��)�3+EG.4..,�
;�4;4*,+39/.+-��(O(��4L+�-,A+M2.+<4*+-�-+M2	
*/<)B�4�+F.+>./-/�;4>G4..@-/�*2943,H�(OP�E�;./	
D2..@�G+>1+F*9+A+>+H�;48>+9?>4.+F*,�*4�F-29*	
.+F*,B�3+>T@;4./8�,;�32:,.A+?�J��B��B��B��&�
N7,.?>4..@�2M2A*/>.+F*,�*2943,H�-4E�39/.7/	

3+>2�;.4:2..@B�+FA,<=A/�G4E�;-+1)�F>+E:4F.+�,G2.	
*/M,A)>4*/�347,E.*,>�,;�.2G+F*4*.=+?�>,G3+>,GG?�
.4�<,A)>4..@�*4�+3*/-,;)>4*/�*29432>*/:.)�F*94	
*21,?��U+G.+:4F�:,*A,�92A+-2.G47,H�C+G+�F>+E:4F	
.+H�2FA4<47,H�*2943,H�4L+�32928+G)�.4�4<=*29.4*/>	
.,�F82-/�;4</I4?*=F@�.2G+F*4*.=+�9+;9+L<2./-/�
J$B�'&��Q):4F.,�*2.G2.7,H�9+;>/*A)�-2G/7/./�+9,	
E.*+>4.,�.4�329F+.4<,;+>4.,�3,G8+G/�G+�<,A)>4.	
.@��V+9M+<+1,:.,�8494A*29/F*/A/B�4�*4A+D�+F+	
L</>+F*,� A<,.,:.+1+� G2L?*)� ,� <4L+94*+9./8�
3+A4;./A,>�.4�-+-2.*�3+:4*A)�*2943,H�M+9-)?*=�
F>+E9,G./0�M2.+*/3�;48>+9?>4..@�>�G,*20�;�(OP��
W2�3+EG.4..@�>/8,G./8�G4./8�-+D2�-4*/�39+	
1.+F*/:.2�;.4:2..@�*4�F*4*/�3,GK9).*@-�G<@�9+;	
9+L<2..@�,.G/>,G)4<,;+>4./8�F82-�<,A)>4..@�
0�+3*/-,;47,H�*29432>*/:./8�3,G8+G,>�;4<2D.+�>,G�
+F+L</>+F*20�3292L,1)�>�A+D.+1+�347,E.*4�

�����#�>/;.4:/*/�392G/A*+9/�.22M2A*/>.+F*,�
<,A)>4..@�;4����-,F@7,>�)�G,*20�;�(56�*4�(QR�G<@�
+3*/-,;47,H�-+.,*+9/.1)�,�A+921)>4..@�<,A)>4..@�

���	
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����	���
��������	���
X2*9+F32A*/>./0�4.4<,;�39+>2G2.+�.4�+F.+>,�

-2G/:.+H�G+A)-2.*47,H�G,*20B�@A,�39+8+G/</�+L	
F*2D2..@�,�<,A)>4..@�>�! �Y5.F*/*)*�32G,4*9,HB�
4A)I29F*>4�,�1,.2A+<+1,H�Z(VZ� A94H./[�)�329,	
+G����'#���$�99�� ����$�9��;4A<4G�32920-2.+>4.+�
.4�! �YUF2)A94H.F=A/0�72.*9�-4*29/.F*>4�*4�
G/*/.F*>4�Z(VZ� A94H./[��G4<,�#�UWV!��
!<@ � 4.4<,;) � > ,G ,L94.+ � 347,E.* ,> � , ;�

G,41.+;4-/S(56B�(QRB�
\��]��	F/.G9+-�(56�329	
>/../0�FA<29+;)?:/0�8+<4.1,*��PQR���O414<+-�
39+4.4<,;+>4.+�����-2G/:./8�,F*+9,0�G,*20B�@A/-�
>/A+.4.+�L,+3F,?�32:,.A/��Q*94*/M,A47,?�347,	
E.*,>�.4�19)3/�(56�*4�(QR�;G,0F.2.+�>,G3+>,G.+�
G+�+.+><2./8�32G,4*9/:./8�A9/*29,H>�̂ �_`ab��
J�$&�� 5;� G+F<,GD2..@� >/<):2.+� $�� 347,E.*,>�
)�;>T@;A)�;�>,GF)*.,F*?�92;)<=*4*,>�,-).+1,F*+8,	
-,:.+1+�G+F<,GD2..@��cd
�B�.2G+F*4*.=+?�A,<=	
A,F*?�3+9*4<=./8�*94A*,>�)�L,+3*4*,��e����4L+�
>,GF)*.,F*?�G4./8�-41.,*.+	92;+.4.F.+H�8+<4.1,	

+34.A924*+194M,H��VXRP6���!+�M,.4<=.+1+�4.4	
<,;)�;4<):2.+����G,*20�
 �>F,8�347,E.*,>�;,L94.+�G2-+194M,:.,�*4�A<,.,	

A+	<4L+94*+9.,�G4.,S�>,AB�F*4*=f�3+A4;./A/�;414<=	
.+1+�4.4<,;)�A9+>,f� 4<4.,.4-,.+*94.FM294;/�
�(gh�B� 4F349*4*4-,.+*94.FM294;/� �(Qh�B�
�	1<)*4-,<*94.FM294;/��66h�B�<)D.+H�M+FM4*4;/�
�gi�f�3+A4;./A/�L,<,9)L,.)��;414<=./0�,�39@	
-/0�f�-,D.49+G.2�.+9-4<,;+>4.2�>,G.+I2..@�
�VZU�f�A+.72.*947,?�,-).+1<+L)<,.)�`���j`��
;�)948)>4..@-�>,A+>/8�.+9-f�92;)<=*4*/�>/;.4	
:2..@�4)*+4.*/*,<S�4.*/.)A<249.,�4.*/*,<��b�b�B�
4.*/*,<4�G+�1<4G2.=A/8�-T@;,>����b�B�4.*/*,<4�G+�
32:,.A+>+	./9A+>/8�-,A9+F+-��	1+�*/3)��kd�	
��B�4.*/*,<4�G+�7/*+;+<=.+1+�4.*/12.4�32:,.A/�
�	1+�*/3)��kc��B�329/.)A<249.,�4.*/.20*9+M,<=	
.,�7/*+3<4;-4*/:.,�4.*/*,<4���b�cb��*4�4.*/	
*,<4�G+�9+;:/..+1+�32:,.A+>+1+�4.*/12.4���kb���
5.F*9)-2.*4<=.,�G4.,S�)<=*94;>)A+>2�G+F<,GD2..@�
+914.,>�:292>.+H�3+9+D././��+;.4A/�3+9*4<=.+H�
1,329*2.;,HB�.4@>.,F*=�>,GF)*.,F*=�F3<2.+-214<,H�B�
2;+M41+14F*9+G)+G2.+FA+3,?��.4@>.,F*=�>49/A+;	
.+�9+;I/92./8�>2.�F*94>+8+G)��UXUQ��B�,<2+A+	
<+.+FA+3,@��.4@>.,F*=�>,GF)*.,F*=�;434<=./8�
;48>+9?>4.=�A/I2:./A4��OO"���,�VXRP6�
l,+3F,0./0�-4*29,4<�+*9/-4.+�;�498,>)�<4L+94	

*+9,H�34*+-+9M+<+1,H�UWV!�,�3+>*+9.+�+7,.2.+�
G>+-4�.2;4<2D./-/�34*+-+9M+<+14-/�-2*+G+-�
F<,3+1+�32921<@G)��l,+3*4*/�+L9+L<2.+�;4�F*4.	
G49*./-/�-2*+G/A4-/S�3494M,.+>,�L<+A/B�;4L49>	
<2..@�12-4*+AF/<,.	2+;/.+-B�3,A9+M)AF/.+-�;4�
U4.	6,;+.�,�*9/89+-+-�V4FF+.4��Q*4G,?�M,L9+;)�
32:,.A/�>/;.4:2.+�;4�IA4<+?�����\��B�C+�E�;4	
14<=.+39/0.@*+?�-2*+G/A+?B�*4�G+G4*A+>+�+7,	
.2.+�;4�A<4F/M,A47,E?������mn��Jo&��!<@�+7,.?	
>4..@�D+>:./8�39+*+A,>B�G)A*)<@9.+1+�23,*2<,?B�
G)A*)<@9.+H�924A7,H�*4�L,<,49.+H�-2*43<4;,H�;4F*+	
F+>4.+�,-).+1,F*+8,-,:./0�-49A29�23,*2<,?�G)A	
*)<�Wd
�J�&��l,<,49.2�)94D2..@�+7,.2.+�;4�-+G/	
M,A+>4.+?� A<4F/M,A47,E?� �����mn�B� C+�
3292GL4:4E�.43,>A,<=A,F.2�L4<=.2�+7,.?>4..@�
-+9M+<+1,:./8�;-,.���#��L4</f�G<@�G)A*)<@9.+H�
924A7,H�#��#$�L4</��� �*2AF*,�*29-,.�YF*)3,.=[�
>D/*+�@A�>,G3+>,G./A�L4<=.+H�IA4</��!)A*+32.,@S�
��L4<,>�#�>,GF)*.@f���L4<�#�>*94*4�-,D:4F*+:A+>/8�
D+>:./8�39+*+A,>�)�ep�q�3+9*4<=./8�*94A*,>f�
��L4</�#�)�p�q#r�q�*94A*,>f���L4</�#�)�sr�q�*94A*,>��
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(.4<,;�F82-�<,A)>4..@�.2�>/@>/>�F*4*/F*/:.+�

;.4:)C/8� >,G-,..+F*20�-,D� �� *4� �� 19)34-/�
�*4L<�����
Z403+I/92.,I+?�F82-+?�329I+H�<,.,H�>�+L+8�

19)348� L)<+� 3+EG.4..@� 392G.,;+<+.)B�
4;4*,+39/.)� �(O(�� *4� )9F+G2;+AF/8+<,E>+H�
A/F<+*/�� !R"�B�@A2�;4F*+F+>)>4</�)�������B'v��
347,E.*4�19)3/���*4�)�������B$v��G,*20�19)3/���
����B�'���5.I,�A+-L,.47,H�3923494*,>�329I+H�<,.,H�

*4A+D�.2�3+A4;)>4</�G+F*+>,9./8�-,D19)3+>/8�
>,G-,..+F*20�� �G,*20�,;�F)3)*.,-/�OO"�G+�*2943,H�
G+G4>4</�-2F4<4;/.S� 
� ���B�v�� #� )� 19)3,� �B�

� ���B�v�� #� )� 19)3,� �f � 9��B���� �4F*,I2�
39/;.4:2..@�-2F4<4;/.)�>�19)3,���3+@F.?E*=F@�
>/C+?�:4F*+*+?�OO"�F292G�7/8�347,E.*,>�
P9/;.4:2..@�3923494*,>�G9)1+H�<,.,H�G+F*+>,9	

.+�>,G9,;.@<+F@�-,D�19)34-/��O+A92-4B�-,A+M2.+	
<4*�-+M2*/<�;4F*+F+>)>4</�</I2�>�19)3,�����
)� �� ��'B�v��347,E.*,>B� *+G,� @A� )� 19)3,� �� 720�
3923494*�.2�>/A+9/F*+>)>4</�����B������!+G4*	
A+>,�3923494*/�*4A+D�:4F*,I2�;4F*+F+>)>4</�
>�19)3,��S�7/39+M<+AF47/.���)�����'B�v��347,E.	
*,>�19)3/���39+*/�����Bov��)�19)3,�������B���B�9/	
M4AF/-,.���)�����$B�v��347,E.*,>�19)3/���*4�
>�D+G.+1+�347,E.*4�19)3/�������B�����(G4<,-)-4L�
,�*4A9+<,-)F�;4F*+F+>)>4</�</I2�>�19)3,����3+�
��>/34GA)f����B�'�B�C+�>,G+L94D4E�FA<4G.,I/0�
A<,.,:./0�3292L,1�;48>+9?>4..@�*4�.2+L8,G.,F*=�
3+F/<2..@�*2943,H�)�>,G3+>,G=�.4�F)3)*.,�)FA<4G	
.2..@�4L+�.2G+F*4*.?�2M2A*/>.,F*=�F*4.G49*.+1+�
<,A)>4..@�
(.4<,;�A+-3<4E.F)�*4�3+L,:./8�2M2A*,>�*2943,H�

.2�>/@>/>�F*4*/F*/:.+�;.4:)C/8�>,G-,..+F*20�
-,D�19)34-/��*4L<������Q)A)3.+�3+9)I2..@�A+-3	
<4E.F)�*4�4L+�3+L,:.,�2M2A*/�*2943,H�92EF*9)>4</�
)������oB$v��347,E.*,>�19)3/���*4�)�����$
B�v��34	
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7,E.*,>�19)3/�������B�����Z4@>.,F*=�7/8�:/../A,>�
4F+7,?>4<4F@�;�3,G>/C2./-�9/;/A+-�.2G+F@1.2.	
.@�L,+8,-,:.+H�>,G3+>,G,��{{��B��f�o�v�!5S��B'�#
�B��f��{��B�'f�o�v�!5S��B
�#�B
��B�+G.4A�7,�>,G	
-,..+F*,�.2�G+F@1</�F*4*/F*/:.+H�;.4:)C+F*,�
Q292G�3+L,:./8�2M2A*,>�(O(�.40:4F*,I2�>,G	

;.4:4</�39/1.,:2..@�A,F*A+>+1+�-+;A)��<20A+32	
.,@���)�$��
B�v��G,*20��*4�3,G>/C2..@�9,>.@�
*94.F�4-,.4;�����B'v��>/34G+A��� FA<4G.2..@B�
3+>T@;4.,�;�6"QB�>A<?:4</�;./D2..@�-,.294<=.+H�
C,<=.+F*,�A,F*A+>+H�*A4././�)�
����B
v��347,E.	
*,>B�;+A92-4B�A+-392F,0.,�3292<+-/�892L*4���
)�$��
B�v��>/34GA48�� �$��
B�v��G,*20�L2;�7/9+;)�
32:,.A/�F/F*2-.)�*2943,?�6"Q�L)<+�;4-,.2.+�.4�
*+3,:./0�L)G2F+.,G�
 �.4>2G2.+-)�G+F<,GD2..,�+7,./</�A<,.,A+	<4	

L+94*+9.,�0�-+9M+<+1,:.,�392G/A*+9/�.2G+F@1	
.2..@�3+>.+H�L,+8,-,:.+H�>,G3+>,G,�;4����-,F@7,>�
<,A)>4..@�>�G,*20�;�(56�*4�(QR��",.72>)�*+:A)�
>/;.4:/</�>,G3+>,G.+�G+�3,G8+G,>B�);414<=.2./8�
V,D.49+G.+?�19)3+?�;�(56B�@A�.+9-4<,;47,?�
(ghB�(Qh�*4��j`�G+�>298.=+H�-2D,�.+9-/�.4�
��	-)�-,F@7,�*2943,H�J�'&��h4A/0�>/L,9�E�-2*+G+<+	
1,:.+�+LK9).*+>4./-B�+FA,<=A/�F4-2�G+F@1.2..@�
L,+8,-,:.+H�92-,F,H�9+;1<@G4?*=�@A�A<?:+>/0�-49	
A29�A+.*9+<?�;434<2..@�,�A94C+1+�G+>1+F*9+A+	
>+1+�39+1.+;)�39/�(56�)�G,*20B�8+:4�A9/*29,H�Y>,G	
3+>,G,[�)�3)L<,A47,@8�.2�+G.+9,G.,�J��B�$B�'&�
U4D</>/-�92;)<=*4*+-�F*4<+�*2B�C+�(QR�:4F	

*,I2�G,41.+F*)>4</�>�347,E.*,>B�@A,�.2�G+F@1</�
3+>.+H�L,+8,-,:.+H�>,G3+>,G,�;4����-,F@7,>B�,�.4@>	
.,F*=�(QR�L)<4�3+>T@;4.4�;�3,G>/C2./-�9/;/A+-�
.22M2A*/>.+F*,�*2943,H��W2�);1+GD)E*=F@�;�F):4F	
./-/�)@><2..@-/B�C+�>�G,*20�,;�L,<,49./-�M2.+	
*/3+-�(OP�;434<2..@�,�M+9-)>4..@�M,L9+;)�<+	
A4<,;)E*=F@�@A�>�1234*+7/*48B�*4A�,�>�G)A*)<48B�
4�G+F@1.2..@�3+>.+H�L,+8,-,:.+H�92-,F,H�;4�F*4.	
G49*./-/�F82-4-/�-+D2�L)*/�FA<4G.,I/-�*4�3+	
*92L)>4*/�L,<=I�,.*2.F/>.+1+�0�,.G/>,G)4<,;+>4	
.+1+�F3+F*292D2..@�J�B�B��&�� �39+F32A*/>.+-)�
F3+F*292D2..,�G,*20�;�(56�*4�(QR�>F*4.+><2.+B�
C+�.4@>.,F*=�PQR�3,G>/C)E�9/;/A�39+192F)>4.	

.@�;48>+9?>4..@�J'&��!+G4*A+>+B�G4.,�G+>1+*9/	
>4<+1+�F3+F*292D2..@�;4�A+1+9*+?�G,*20�;�(OP�
3,G*>29GD)?*=B�C+�L,<,49.2�)94D2..@�-+D2�39+	
192F)>4*/�39+*@1+-�9+A,>�,�>/;.4:4*/�3+G4<=I/0�
3292L,1�8>+9+L/�J��&�
N*9/-4.,�4F+7,47,H�.22M2A*/>.+F*,�*2943,H�;�.4	

@>./-/�F)3)*.,-/�OO"�E�A<,.,:.+�;4A+.+-,9./	
-/�� �.4>2G2.,0�.4-/�A+1+9*,�OO"�:4F*,I2�>/@>	
<@</�>�19)3,�L2;�3+>.+H�L,+8,-,:.+H�>,G3+>,G,�*4�
L)</�3+>T@;4.,�;�>/C/-�9/;/A+-�.22M2A*/>.+F*,�
<,A)>4..@��U,G+-+B�C+�(QR�,�PQR�)�G/*@:+-)�
*,F.+�3+>T@;4.,�,;�OO"B�4�.4@>.,F*=�;434<2..@�
>�A/I2:./A)�-+D2�3,G*9/-)>4*/�F/F*2-.)�,-).	
.)�4A*/>47,?�*4�>3</>4*/�.4�3292L,1�,�39+192F)	
>4..@�;48>+9?>4..@�32:,.A/�J�$B��&��O�394A*/:	
.+H� *+:A/� ;+9)� 72� >A4;)E� .4� .2+L8,G.,F*=�
4A*/>.+1+�FA9/.,.1)�OO"�)�G,*20�,;�3,G+;9+?�.4�
L,<,49./0�M2.+*/3�,�>948)>4..@�7=+1+�:/../A4�
3,G�:4F�>/;.4:2..@�,.*2.F/>.+F*,�-+.,*+9/.1)�
,�F>+E:4F.+F*,�A+921)>4..@�*2943,H�
Q292G�A<,.,A+	<4L+94*+9./8�+;.4A�.40L,<=I�

,.M+9-4*/>./-/�392G/A*+94-/�.2G+F@1.2..@�
>,G3+>,G,�L)</�*9+-L+7/*+32.,@�*4�F3<2.+-214	
<,@��NL/G>,�+;.4A/�E�.239@-/-/�-49A294-/�39+	
192F)?:+1+�;48>+9?>4..@�32:,.A/�;�M+9-)>4.	
.@-� 3+9*4<=.+H� 1,329*2.;,H�1,329F3<2.,;-)�
,�-+D)*=�>,G+L94D4*/�L,<=I�>/94D2.)�F*9)A*)9	
.)�3292L)G+>)�32:,.A/�4L+�*9/>4<,F*=�;48>+9?	
>4..@�G+�-+-2.*)�>F*4.+><2..@�G,41.+;)��U4D</	
>+B�C+�>,GF)*.,F*=�F*4*/F*/:.+�;.4:)C+1+�;>T@;A)�
F*4G,H�M,L9+;)�;4�����\���,;�L,+8,-,:.+?�>,G3+>,G	
G?�.2�F)3292:/*=�7=+-)�>/F.+>A)��P9/�(QR�
PQR�3+9*4<=.4�1,329*2.;,@�-+D2�>/./A4*/�,�L2;�
FM+9-+>4.+1+�7/9+;)B�C+�3+>T@;)?*=�,;�3292>4D	
.+�3+9*4<=.+	329/3+9*4<=./-/�*4�329/G)A*4<=	
./-/�M,L9+;./-/�;-,.4-/�,�92-+G2<?>4..@-�
>.)*9,I.=+32:,.A+>+1+�F)G/..+1+�9)F<4��392F/	
.)F+HG4<=./0�A+-3+.2.*��*4�M+9-)>4..@-�>);	
<+>+H� 9212.294*+9.+H� 1,3293<4;,H� J��B�
&��
�U+G.+:4F�I/9+A,�G+>,9:,�,.*29>4</�G<@�*9+-L+	
7/*+32.,H�>A4;)?*=�.4�+L-2D2..@�*+:.+F*,�:292;�
.2>2</A,�3,G19)3/B�C+�E�*/3+>/-�G<@�+9M4../8�
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;48>+9?>4.=�,�3+*92L)E�3,G*>29GD2..@�>�L,<=	
I/8�-)<=*/72.*9+>/8�>/L,9A48�
V+9M+<+1,:.,�G+F<,GD2..@�3,G*>29GD)?*=B�C+�

+;.4A/�L,<,49.+1+�)IA+GD2..@�-4?*=�.40L,<=I)�
39+1.+F*/:.)�7,..,F*=�C+G+�>,G3+>,G,�.4�*2943,?�
>39+G+>D�329I+1+�9+A)�<,A)>4..@��(A*/>.,F*=�
8+<4.1,*)�u�B�G)A*+32.,@B�L,<,49./0�,.*29M20F�
,�L,<,49.,�9+;2*A/�G+F*+>,9.+�:4F*,I2�*943<@</F@�
F292G�347,E.*,>�L2;�3+>.+H�L,+8,-,:.+H�>,G3+>,G,�
, � L)</� 3+>T@;4.,� ;� 3,G>/C2./-� 9/;/A+-�
.22M2A*/>.+F*,� <,A)>4..@�� U+G.+:4F� *4A,�
-+9M+<+1,:.,�+;.4A/B�@A�G)A*)<@9.4�924A7,@B�
L,<,49.4� -2*43<4;,@� *4� A+.72.*9/:./0�
329/G)A*4<=./0�M,L9+;B�.2�-4</�F*4*/F*/:.+�
;.4:)C+H�4F+7,47,H�;�G+F@1.2..@-�L,+8,-,:.+H�
>,G3+>,G,��W2�-+D2�>,G+L94D4*/�@A�+L-2D2./0�
+LF@1� >/L,9A/B� *4A� ,� ./D:)� F327/M,:.,F*=�
;4;.4:2./8� -49A29,>� G<@� 39+1.+;)>4..@�
2M2A*/>.+F*,�*2943,H�39+*@1+-���	-,F@:.+1+�
329,+G)�F3+F*292D2..@�
P9/.7/3+>+�.+>/-�)�9+L+*,�L)<+�+7,.?>4..@�

-49A29,>�A<,*/..+H�F2.2F72.7,H�����B������*4�HH�
>3</>�.4�2M2A*/>.,F*=�*2943,H��U/@><2.4�4F+7,4	
7,@�2AF392F,H���������,;�.2G+F@1.2..@-�3+>.+H�
L,+8,-,:.+H�>,G3+>,G,�E�+:,A)>4.+?B�+FA,<=A/�F2	
.2F72.*.,�8+<4.1,+7/*/�3+*2.7,0.+�3,G*9/-)?*=�
89+.,:.2�;434<2..@�*4�92-+G2<?>4..@�D+>:./8�
39+*+A,>�.2;4<2D.+�>,G�>3</>)�,-).+F)392F/>.+H�
*2943,H��R+:4�G4.,�C+G+�39+1.+F*/:.+H�9+<,�A<,	
*/..+H�F2.2F72.7,H�39/�(QR�+L-2D2.,B�92;)<=*4*/�
G+F<,GD2.=�,.I/8�F*4.,>B�C+�F)39+>+GD)?*=F@�
L,<,49./-�)IA+GD2..@-B�F>,G:4*=�39+�4F+7,47,?�
F2.2F72.*./8�;-,.�23,*2<,?�D+>:./8�39+*+A,>�,;�
329F/F*2.7,E?�)IA+GD2..@�*4�.2G+F*4*.=+?�92	
12.294*+9.+?�>,G3+>,GG?�J��&��W2�+LK9).*+>)E�
G+7,<=.,F*=�3+G4<=I+H�>4<,G47,H�-49A29,>���������
@A�3+*2.7,0./8�,.G/A4*+9,>�9/;/A)�.22M2A*/>	
.+F*,�*2943,H�39/�L,<,49.+-)�M2.+*/3,�(OP�
(.4<,;�F82-�<,A)>4..@�;4F>,G:/>B�C+�3+:4*A+>2�

<,A)>4..@�>�+L+8�19)348�L)<+�;,F*4>./-��U,G-,.	
.+F*,�>�;4F*+F)>4..,�3923494*,>�G9)1+H�<,.,HB�;+A	

92-4B�-,A+M2.+<4*)�-+M2*/<)�*4�4.*/L,+*/A,>B�
M+9-)>4</F@�>D2�>�39+72F,�F3+F*292D2..@�,�>,G	
+L94D4</�A+921)>4..@�*2943,H�)�>,G3+>,G=�.4�.2	
G+F@1.2..@�3+>.+H�L,+8,-,:.+H�>,G3+>,G,�4L+�+L	
-2D2..@�F*4.G49*./8�92D/-,>��N*D2B� ;-,./�
<,A)>4..@�L)</�.4F<,GA+-�.2G+F*4*.=+H�2M2A*/>	
.+F*,B�4�.2�HH�39/:/.+?�
Q292G�+L-2D2.=�G+F<,GD2..@�F<,G�>,G;.4:/*/�

92*9+F32A*/>./0�G/;40.�,�>,G.+F.+�.2>2</A)�
>/L,9A)��!+G4*A+>+B�G<@�:4F*/./�392G/A*+9,>�
F3+F*29,14</F@�I/9+A,�G+>,9:,�,.*29>4</B�C+�
;)-+><2.2�-4<+?�:4F*+*+?�3+G,0� ,�3+*92L)E�
3,G*>29GD2..@�>�L,<=I/8�A+1+9*48��U4D</>+?�
3292>41+?�9+L+*/�E�A+-3<2AF./0�3,G8,GB�@A/0�
3+EG.)E� A<,.,:.,B� <4L+94*+9.,� *4� G2*4<=.,�
1,F*+<+1,:.,�8494A*29/F*/A/�;�4.4<,;+-�>,G3+>,G,�
.4� *2943,?� )� >/;.4:2./0� :4F+>/0� ,.*29>4<�
����-,F@7,>�B�C+�G4E�;-+1)�,G2.*/M,A)>4*/�94..,�
392G/A*+9/�.22M2A*/>.+F*,�<,A)>4..@�>�G,*20�
;�(OP�

�
�����

 �G,*20�;�(OP��(56�*4�(QR��>,GF)*.,F*=�3+>.+H�

L,+8,-,:.+H�>,G3+>,G,�.4���	-)�-,F@7,�<,A)>4..@�
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