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&DVH��HSR��

6HTXHOH�RI�(YHQWV�LQ�&RYLG����3DWLHQWV

3DOODYL�9HUPD���.LVKDOD���DWWD����QLWD�5D�DW����VKDU�.KDQ�

�R��WR�FLWH�WKLV�DUWLFOH�

3DOODYL�9HUPD��.LVKDOD��'DWWD���QLWD�5DZDW��HW�DO��6HTXHOH�RI�(YHQWV�LQ�&RYLG����3DWLHQWV��,QGLDQ�-�(PHUJ�0HG�������������������

�EVWUDFW

7KH�&RURQDYLUXV�3DQGHPLF�EHJDQ�LQ�&KLQD�LQ�'HFHPEHU�������,Q�D�VKRUW�WLPH��WKLV�SDQGHPLF�VSUHDG�JOREDOO���
7KLV� YLUXV� KDV� EHHQ� FDOOHG� WKH� ����� QHZ� FRURQDYLUXV� ������Q&R9�� E�� WKH� :RUOG� +HDOWK� 2UJDQL]DWLRQ�� 7KH�
FKDUDFWHULVWLF�IHDWXUHV�V�PSWRPV�RI�&RYLG����DUH�IHYHU��FRXJK��VKRUWQHVV�RI�EUHDWK��DEGRPLQDO�SDLQ��P�DOJLD��
VRUH�WKURDW��ORVV�RI�VPHOO�DQG�WDVWH��GLDUUKRHD��FKHVW�SDLQ�RWKHU�SRVVLEOH�V�PSWRPV�

7KH� FKDUDFWHULVWLFV� IHDWXUHV� RQ� &KHVW� [UD��&7� FKHVW� DUH� VXESOHXUDO� ORFDOL]HG� JURXQG� JODVV� RSDFLWLHV� DQG�
QXPHURXV�LUUHJXODU�DUHDV�RI�FRQVROLGDWLRQ�LQ�ERWK�OXQJV�DQG�HVSHFLDOO��LQ�WKH�ORZHU�OREHV��3QHXPRWKRUD[�DQG�
6XEFXWDQHRXV�HPSK�VHPDUHPDLQV�D�UHODWLYHO��UDUH�VHTXHODH�LQGLFDWLQJ�D�UDWH�RI����

,Q�WKLV�FDVH�UHSRUW��ZH�DLP�WR�SUHVHQW�D�FDVH�RI�&RYLG����SRVLWLYH�SDWLHQW�ZLWK�FRXJK��KLJK�IHYHU�DQG�EUHDWKOHVVQHVV�
ZKR�ODWHU�GHYHORSHG�SQHXPRWKRUD[�LQ�WKH�OHIW�KHPLWKRUD[�DQG�VXEFXWDQHRXV�HPSK�VHPD��,W�VKRXOG�EH�NHSW�LQ�
PLQG�WKDW�LQ�SDWLHQWV�ZLWK�&RYLG����SQHXPRQLD��SQHXPRWKRUD[�VHFRQGDU�� WR�OXQJSDUHQFK�PDO�GDPDJH�PD��
RFFXU��0RUWDOLW��UDWHV�FDQ�EH�UHGXFHG�LQ�SDWLHQWV�ZLWK�HDUO��GLDJQRVLV�DQG�WUHDWPHQW�

.H��RUGV��&RYLG����3DWLHQWV��6HTXHOH�RI�(YHQWV�LQ������

�XWKRU�V��IILOLDWLRQ�� ���0(0�5HVLGHQW�� ��VVRFLDWH�'LUHFWRU�DQG�+2'�� �&RQVXOWDQW�'HSDUWPHQW�RI�(PHUJHQF�� 0HGLFLQH��0D[�
6XSHUVSHFLDOLW��+RVSLWDO��6KDOLPDU�%DJK��1HZ�'HOKL���������,QGLD��

&RUUHVSRQGLQJ��XWKRU��.LVKDOD���DWWD���VVRFLDWH�'LUHFWRU�DQG�+2'��'HSDUWPHQW�RI�(PHUJHQF��0HGLFLQH��0D[�6XSHUVSHFLDOLW��
+RVSLWDO��6KDOLPDU�%DJK��1HZ�'HOKL���������,QGLD�

(�PDLO��GUNLVKDOD�#JPDLO�FRP

,QWURGXFWLRQ

&RURQDYLUXV� GLVHDVH� ����� �&29,'����� LV� DQ�
LQIHFWLRXV�GLVHDVH�FDXVHG�E��VHYHUH�DFXWH�UHVSLUDWRU��
V�QGURPH�YLUXV�FRURQDYLUXV��� �6�56�&R9�����7KH�
disease�was��rst�seen�in�December�2019�in�Wuhan,�
DQG� KDV� EHHQ� VSUHDGLQJ� JOREDOO��� UHVXOWLQJ� LQ� DQ�
JOREDO� SDQGHPLF�� �W� KRVSLWDO� DGPLVVLRQ�� PRVW�
FRPPRQ�V�PSWRPV�RI�&29,'����DUH�IHYHU��FRXJK�
DQG�VKRUWQHVV�RI�EUHDWK���EGRPLQDO�SDLQ��P�DOJLD��
GLDUUKHD�� VRUH� WKURDW�� FKHVW� SDLQ�� IDWLJXH�� ORVV� RI�
VPHOO�DQG�WDVWH�DUH�RWKHU�SRVVLEOH�V�PSWRPV���

7KH� GLDJQRVLV� LV� PDGH� E�� UHDO� WLPH�UHYHUVH�
WUDQVFULSWLRQ�SRO�PHUDVH�FKDLQ�UHDFWLRQ��U57�3&5��
IURP�D�QDVRSKDU�QJHDO�VZDE��5DGLRORJLFDO�LPDJLQJ�
SOD�V� DQ� LPSRUWDQW� UROH� LQ� WKH� GLDJQRVLV� DQG�
WUHDWPHQW�RI�SQHXPRQLD��&KHVW� UDGLRJUDSKV�VKRZ�

ORZ�GHQVLW�� SQHXPRQLD� IRFL� �YLUDO� SQHXPRQLD���
ZKLFK� PRVWO�� LQYROYH� ELODWHUDO� PLG�ORZHU� ]RQHV�
LQ� WKLV� GLVHDVH�� &KHVW� ;�UD�� VHQVLWLYLW�� LV� ORZ��
����������� ,Q� &RPSXWHG� WRPRJUDSK�� �&7��� WKH�
most� common� radiological� �nding� is� unilateral�
RU� ELODWHUDO� JURXQG�JODVV� DSSHDUDQFH�� ,Q� DGGLWLRQ��
FRQVROLGDWLRQ�� SURPLQHQW� YDVFXODU� PDUNLQJV��
DLUZD�� FKDQJHV�� DLU� EXEEOH� VLJQ�VPDOO� EXEEOHV� RI�
JDV�ZLWKLQ�WKH�SHULSKHU��RI�OXQJV��SOHXUDO�FKDQJHV��
KDOR�VLJQ�FLUFXODU�DUHD�RI�JURXQG�JODVV�DWWHQXDWLRQ�
WKDW� LV� VHHQ� DURXQG� SXOPRQDU�� QRGXOHV�� LQYHUWHG�
KDOR�VLJQ� �DWROO� VLJQ��FHQWUDO�JURXQG�JODVV� RSDFLW��
VXUURXQGHG� E�� GHQVHU� FRQVROLGDWLRQ� RI� FUHVFHQWLF�
RU� FRPSOHWH� ULQJ�� O�PSKDGHQRSDWK��� SHULFDUGLDO�
effusion�and��brosis�are�among�the��ndings.�

,Q� FDVHV� ZLWK� SRO�PHUDVH� FKDLQ� UHDFWLRQ� �3&5��
QHJDWLYH� V�PSWRPV�� ,PDJLQJ� ZLWK� FRPSXWHUL]HG�
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WRPRJUDSK�� �&7�� LV� VWURQJO�� UHFRPPHQGHG�
HVSHFLDOO�� LQ� &29,'���� VXVSHFWHG� FDVHV� RQ� HLWKHU�
LQLWLDO�RU�RQ�IXUWKHU�HYDOXDWLRQ��

,Q� WKLV� VWXG��� �� &DVH� ZDV� HYDOXDWHG� KDYLQJ�
KLVWRU��RI�IHYHU��FRXJK�DQG�VKRUWQHVV�RI�EUHDWK�DQG�
ZDV�GLDJQRVHG�&RYLG����SQHXPRQLD�ZKLFK�ODWHU�RQ�
GHYHORSHG�LQWR�OHIW�SQHXPRWKRUD[�DQG�HPSK�VHPD�

&DVH�UHSRUW

������HDU�ROG�PDOH�SDWLHQW�ZLWK�D�KLVWRU��RI�IHYHU�
ZLWK�FRXJK�IRU�ODVW����GD�V�DQG�KLVWRU��RI�G�VSQHD�
IRU� ODVW� ��GD�V� ZDV� DGPLWWHG� LQ� WKH� +RVSLWDO� LQ�
-XO�� ������ +LV� &29,'� 57�3&5� ZDV� SRVLWLYH��
2Q� DGPLVVLRQ�� WKH� SDWLHQW�V� DUWHULDO� R[�JHQ�
VDWXUDWLRQ� �6S2

�
�� ZDV� ���� RQ� URRP� DLU�� ���� RQ�

���/���[�JHQ��7KHUH� LV�QR�KLVWRU��RI� VPRNLQJ�DQG�
DQ�� XQGHUO�LQJ� PHGLFDO� FRQGLWLRQV�� +LV� FRPSOHWH�
EORRG� FRXQW� VKRZHG� OHXNRF�WHV� �������FXPP�
�QRUPDO� UDQJH� �����������FXPP�� DQG� EORRG�
SODWHOHW� ����������O� �QRUPDO� UDQJH� ��������������O���
6HUXP� SURFDOFLWRQ� LQ� ZDV� ����� QJ�PO� �QRUPDO�
UDQJH� ������� QJ�PO��� +�SHUVHQVLWLYH� &�UHDFWLYH�
SURWHLQ� ZDV�������PJ�O� �QRUPDO� UDQJH�����PJ�O���
XUHD�� ����� PJ�G/�� &UHDWLQLQH�� ����� PJ�G/�� /'+��
���� 8�/�� SURFDOFLWRQLQ�� ������ QJ�PO�� %ORRG� JDV�
DQDO�VLV� RQ� URRP� DLU� VKRZHG� 7�SH� ,,� 5HVSLUDWRU��
IDLOXUH��'�'LPHU� ����� �QRUPDO� UDQJH����QJ�PO� ���
,QWHUOHXNLQ����������QRUPDO�UDQJH�������SJ�PO���

7KH� SDWLHQW� ZDV� JLYHQ� R[�JHQ�
WKHUDS��5HPGHVLYLU�� 7RFOL]XPDE� DV� ZHOO� DV� KLJK�
GRVH�RI�DQWLELRWLFV��LQLWLDOO��FHIWULD[RQH���VXOEDFWDP�
+�disodium�edetate)�followed�by�Levo�oxacin�and�
SLSHUDFLOOLQ�VXOEDFWDP� VRGLXP�� +H� DOVR� UHFHLYHG�
VWHURLG� WKHUDS���PHWK�OSUHGQLVRORQH� ���PJ��GDLO��
LQWUDYHQRXV�LQMHFWLRQ��

&KHVW� ;UD�� VKRZHG� QRQ� KRPRJHQRXV� DQG�
JURXQG�JODVV�RSDFLWLHV�LQ�%�/�PLG�DQG�ORZHU�]RQHV�
�PRUH�RQ�OHIW�WKHQ�ULJKW����)LJ�����

)LJ����;UD��RQ��GPLVVLRQ�VKRZLQJ�%�/�JURXQG�JODVV�RSDFLWLHV�
�/W!5W��

1&&7� &KHVW� UHYHDOHG� PXOWLSOH� JURXQG� JODVV�
RSDFLWLHV�ELODWHUDOO��ZLWK�FRQVROLGDWLRQ���)LJ����

)LJ�����&7�&+(67��VKRZLQJ�%�/�&RQVROLGDWLRQ�

%HGVLGH� (&+2� ZDV� GRQH� IURP� VXEFRVWDO� YLHZ�
ZKLFK� VKRZHG� QRUPDO� YDOYH� HFKRHV�� QRUPDO�
FKDPEHU� GLPHQVLRQV�� QR� /9� 5:0�� ZLWK� /9()�
������VW� GRVH� RI� SODVPD� ZDV� JLYHQ�RQ��WK� GD��RI�
DGPLVVLRQ��6XEVHTXHQWO���3DWLHQW�V�&RYLG����UHSRUW�
IRXQG�WR�EH�1HJDWLYH�RQ���WK�GD��DQG�/�PSKRF�WH�
FRXQWV� VKRZHG� GHFUHDVLQJ� WUHQG�� 2Q� ��WK� GD���
KLV� G�VSQHD� VXGGHQO�� ZRUVHQHG�� +5&7� &KHVW�
image� revealed� �ndings� suggestive� of� Fibrotic�
VWDJH� RI� �5'6�� ZLWK� VPDOO� SQHXPRWKRUD[� RQ� WKH�
OHIW�� FRPELQHG� ZLWK� SQHXPR� PHGLDVWLQXP� DQG�
VXEFXWDQHRXV�HPSK�VHPD���)LJ����

)LJ������+5&7�&+(67��/W�VLGHG�3QHXPRWKRUD[�

In�view�of�above��ndings,�High-�ow�O
�
�VXSSRUW��

steroid� therapy� and� antibiotic� therapy� modi�ed,�
'HVSLWH� RI� DOO� WKLV� WUHDWPHQW�� SDWLHQW�V� JHQHUDO�
FRQGLWLRQ� GHWRULDWHV� DQG� UHSHDW� +5&7� VKRZHG�
LQFUHDVHG�3QHXPRPHGLDVWLQXP�ZLWK�VXEFXWDQHRXV�
HPSK�VHPD��&KHVW�WXEH�LQVHUWLRQ�WR�WKH�OHIW�SOHXUDO�
VSDFH�ZDV�GRQH�WR�GUDLQ�WKH�H[FHVV�DLU�LQ�,&8���)LJ�
��

)LJ������&KHVW�;UD���&KHVW�7XEH�,Q�6LWX�
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�SSURSULDWH� WUHDWPHQW� VWDUWHG� DFFRUGLQJO���
0XOWLSOH� ;�UD�V� RI� WKH� OXQJV� ZHUH� REWDLQHG� WR�
HYDOXDWH�WKH�OXQJ�LQYROYHPHQW��SQHXPRWKRUD[�DQG�
VXEFXWDQHRXV� HPSK�VHPD�� *HQHUDO� FRQGLWLRQ� RI�
WKH� SDWLHQW� LPSURYHG� GD�� E�� GD��� 3QHXPRWKRUD[�
and�Pneumonic�in�ltrations�were�totally�resolved.�
&KHVW� WXEH� ZDV� UHPRYHG� DQG� WKH� SDWLHQW� ZDV�
GLVFKDUJHG�IURP�KRVSLWDO���)LJ����

)LJ�����&KHVW�;UD��DIWHU�&KHVW�WXEH�UHPRYDO�

�LVFXVVLRQ

An�outbreak�of�pneumonia�with�an�unde�ned�origin�
HPHUJHG�IURP�:XKDQ��&KLQD�DQG�ZDV�GHFODUHG�E��
ZRUOG�KHDOWK�RUJDQL]DWLRQ�DV�3DQGHPLF��&29,'����
LV� D� VHULRXV� KHDOWK� SUREOHP� FRQFHUQLQJ� HYHU��
FRXQWU�� QRZDGD�V�� &29,'���� SULPDULO�� VSUHDGV�
E�� VPDOO� GURSOHWV� GXULQJ� FORVH� FRQWDFW�� (YHQ� WKH�
PDMRULW�� RI� FDVHV� UHVXOW� LQ� PLOG� V�PSWRPV�� VRPH�
FDVHV� GHYHORS� YLUDO� SQHXPRQLD� DQG� PXOWLRUJDQ�
IDLOXUH���,W�LV�UHSRUWHG�WKDW�WKH�YLUXV�DFFHVV�WKH�FHOOV�
YLD� DQJLRWHQVLQ�FRQYHUWLQJ� HQ]�PH��� ZKLFK� DUH�
SOHQW��LQ�W�SH�,,�DOYHRODU�FHOOV�RI�WKH�OXQJV��7KXV��WKH�
OXQJV�DUH�WKH�PRVW�DIIHFWHG�RUJDQV�E��&29,'�����

,Q� SDWLHQWV� ZLWK� &29,'����� FKHVW� &7� LV�
UHFRPPHQGHG�LQ�VXVSHFWHG�SDWLHQWV�IRU�ERWK�LQLWLDO�
diagnosis� and� follow� up.� Moreover,� CT� �ndings�
KDV� IRXQG� WR� EH� GLDJQRVWLF� LQ� FDVHV� LI� LQLWLDO� U57�
3&5� WHVW� ZDV� IDOVH�QHJDWLYH�� 0RVW� FRPPRQ�
OXQJ� LQYROYHPHQW� SDWWHUQ� LV� ELODWHUDO� *URXQG�
*ODVV� 2SDFLWLHV� PRVWO�� VHHQ� LQ� ORZHU� OREHV� ZLWK�
SHULSKHUDO�GLVWULEXWLRQ��DV�VHHQ�LQ�RXU�SDWLHQW�DORQJ�
ZLWK� �W�SLFDO� LPDJLQJ� IHDWXUHV�� /L� HW� DO�� UHSRUWHG�
CT� Halo� sign� as� an� atypical� imaging� �nding� in�
&29,'���� SQHXPRQLD� ZKLFK� ZDV� FODVVLFDOO��VHHQ�
LQ�KHPRUUKDJLF�QRGXOHV��,Q�WKH�UHSRUW�RI�&KHQ�HW�DO��
WKDW� FRQVLVWV� RI� FKDUDFWHULVWLFV� RI� ��� SDWLHQWV� ZLWK�
COVID-19,� 1� case� of� pneumothorax� was� �rstly�
PHQWLRQHG�DV�DQ�DW�SLFDO�LPDJLQJ�IHDWXUH�RI�GLVHDVH��
2XU�FDVH�UHSRUW�IXUWKHU�VXSSRUWV�WKH�SUREDELOLW��RI�
VSRQWDQHRXV�SQHXPRWKRUD[��VHTXHOH��LQ�&29,'����

SDWLHQWV� ZLWK� OXQJ� LQYROYHPHQW� DV� WKHUH� ZDV� QR�
RWKHU�REYLRXV�UHDVRQ�OLNH�QHZ�LQIHFWLRQ��WUDXPD�RU�
RWKHU�FDXVH�RI�62%�DQG�WKDW�WRR�DIWHU�&RYLG�5W�3FU�
UHSRUW� ZDV� QHJDWLYH�� ,Q� WKLV� ZD��� WKLV� FDVH� UHSRUW�
KLJKOLJKWV�D�UDUH�FOLQLFDO�VFHQDULR�RI�WKH�&29,'����
DQG� HPSKDVL]HV� WKH� LPSRUWDQFH� RI� LQLWLDO� &7�
LPDJLQJ��

Pneumothorax�is�a�clinical�entity�which�de�ned�as�
SUHVHQFH�RI�DLU�EHWZHHQ�YLVFHUDO�DQG�SDULHWDO�SOHXUD��
ZKLFK� FDQ� LPSDLU� R[�JHQDWLRQ� DQG� YHQWLODWLRQ��
Pneumothorax� can� be� classi�ed� into� three�
FDWHJRULHV�DV�6SRQWDQHRXV��SULPDU��RU�VHFRQGDU����
7UDXPDWLF� DQG� ,DWURJHQLF�� ZLWK� VSRQWDQHRXV�
SQHXPRWKRUD[� EHLQJ� WKH� PRVW� FRPPRQ� W�SH���
6HFRQGDU�� VSRQWDQHRXV� SQHXPRWKRUD[� RFFXUV�
GXH� WR� SUHH[LVWLQJ� OXQJ� GLVHDVH�� OLNH� SQHXPRQLD��
&23'�� 6HYHUH� VWUDLQ� GXULQJ� SHUVLVWHQW� FRXJK� LQ�
&29,'���� SQHXPRQLD�FDQ� EH� WKH�FDXVDWLYH� IDFWRU�
IRU�SQHXPRWKRUD[��

&RQFOXVLRQ

7KH�SUHVHQW�FDVH�KLJKOLJKWV�D�UDUH�FOLQLFDO�VFHQDULR�
RI� VSRQWDQHRXV�SQHXPRWKRUD[�ZLWK�VXEFXWDQHRXV�
HPSK�VHPD�DFFRPSDQ�LQJ�&29,'����SQHXPRQLD�
ZLWK� &7� LOOXVWUDWLRQV�� &OLQLFLDQV� VKRXOG� EH� DZDUH�
RI� WKDW�SQHXPRWKRUD[�FDQ�EH�REVHUYHG�ZLWKLQ� WKH�
UDGLRORJLF�PDQLIHVWDWLRQV�RI�&29,'����SQHXPRQLD�
GHVSLWH� RI� EHLQJ� &RYLG� 573&5� FRPHV� RXW� WR� EH�
QHJDWLYH��

Con�ict�of�Interest:�1RQH�GHFODUHG�

5HIHUHQFHV

��� +XL�'�6���]KDU�(�,��0DGDQL�7����1WRXPL�)��.RFN�5��
'DU� 2�� 7KH� FRQWLQXLQJ� �����Q&R9� HSLGHPLF� WKUHDW�
RI� QRYHO� FRURQDYLUXVHV� WR� JOREDO� KHDOWK� �� WKH� ODWHVW�
�����QRYHO� FRURQDYLUXV� RXWEUHDN� LQ� :XKDQ�� &KLQD��
,QW� -� ,QIHFW� 'LV�� ����������������� GRL�� ��������M�
LMLG�������������� >30&� IUHH� DUWLFOH@� >3XE0HG@�
>&URVV5HI@�>*RRJOH�6FKRODU@�

��� 8QLWHG� 6WDWHV� &HQWHUV� IRU� 'LVHDVH� &RQWURO� DQG�
3UHYHQWLRQ� �&'&��� ��� )HEUXDU�� ������ �ERXW� 1RYHO�
&RURQDYLUXV�������Q&R9���UFKLYHG�IURP�WKH�RULJLQDO�
RQ�����SULO�������>*RRJOH�6FKRODU@�

��� 6DOHKL� 6��� �EHGL� ���� %DODNULVKQDQ� 6���
*KRODPUH]DQH]KDG� ��� &RURQDYLUXV� GLVHDVH� �����
�&29,'������ D� V�VWHPDWLF� UHYLHZ� RI� LPDJLQJ�
ILQGLQJV� LQ� ���� SDWLHQWV�� �-5� �0� -� 5RHQWJHQRO��
��������0DUFK������� GRL�� ���������-5�����������
>3XE0HG@�>&URVV5HI@�>*RRJOH�6FKRODU@�

��� &KHQ� 1�� =KRX� 0�� 'RQJ� ;�� 4X� -�� *RQJ� )�� +DQ� <��
(SLGHPLRORJLFDO�DQG�FOLQLFDO�FKDUDFWHULVWLFV�RI����FDVHV�
RI� ����� QRYHO� FRURQDYLUXV� SQHXPRQLD� LQ� :XKDQ��

3DOODYL�9HUPD��.LVKDOD��'DWWD���QLWD�5DZDW��HW�DO����6HTXHOH�RI�(YHQWV�LQ�&RYLG����3DWLHQWV
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&KLQD��D�GHVFULSWLYH�VWXG���/DQFHW��������������������
>30&�IUHH�DUWLFOH@�>3XE0HG@�>*RRJOH�6FKRODU@�

��� *XDQ�:� -�� 1L�=� <��+X�<��/LDQJ�:�+�� 2X�&� 4��+H�
-�;�� &OLQLFDO� FKDUDFWHULVWLFV� RI� FRURQDYLUXV� GLVHDVH�
����� LQ� &KLQD�� 1� (QJO� -� 0HG�� ����� GRL�� ��������
1(-0RD���������1(-0RD��������>SXEOLVKHG�RQOLQH�
DKHDG�RI�SULQW���������@�>30&�IUHH�DUWLFOH@�>3XE0HG@�
>&URVV5HI@�>*RRJOH�6FKRODU@�

��� /HWNR�0��0DU]L����0XQVWHU�9��)XQFWLRQDO�DVVHVVPHQW�
RI�FHOO�HQWU��DQG�UHFHSWRU�XVDJH�IRU�6�56�&R9���DQG�
RWKHU� OLQHDJH� %� EHWDFRURQDYLUXVHV�� 1DW� 0LFURELRO��
���������������� GRL�� ��������V������������������
>30&� IUHH� DUWLFOH@� >3XE0HG@� >&URVV5HI@� >*RRJOH�
6FKRODU@�

��� ;LH� ;�� =KRQJ� =�� =KDR� :�� =KHQJ� &�� :DQJ� )�� /LX�
-�� &KHVW� &7� IRU� W�SLFDO� �����Q&R9� SQHXPRQLD��
UHODWLRQVKLS�WR�QHJDWLYH�57�3&5�WHVWLQJ��5DGLRORJ���
�����>(SXE�DKHDG�RI�SXEOLFDWLRQ@�>30&�IUHH�DUWLFOH@�
>3XE0HG@�>*RRJOH�6FKRODU@�

��� /L� ;�� =HQJ� ;�� /LX� %�� <X� <�� &29,'���� LQIHFWLRQ�
SUHVHQWLQJ� ZLWK� &7� KDOR� VLJQ�� 5DGLRO&DUGLRWKRUDF�
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