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�D�H��HSR��

,QWURG�FWLRQ

&RURQDYLUXV� GLVHDVH� ����� �&29,'����� LV� D�
FRQWDJLRXV�UHVSLUDWRU��DQG�YDVFXODU�GLVHDVH�FDXVHG�
E��VHYHUH�DFXWH�UHVSLUDWRU��V�QGURPH�FRURQDYLUXV�
�� �6$56�&R9����� WKDW� PLJKW� FDXVH� V�VWHPDWLF�
in�ammation� with� the� cytokine� release� and�
DIIHFWLQJ�PXOWLSOH�FULWLFDO�RUJDQV�EHVLGHV�WKH�OXQJV���
7KRXJK� WKH� LQLWLDO� VWXGLHV� LQGLFDWHG� WKDW� WKH� UDWH�
RI� DFXWH� NLGQH�� LQMXU�� �$.,��ZDV� QRW� FRPPRQ�����

GHYHORSLQJ�HYLGHQFH�GHPRQVWUDWHG�WKH�SUHYDOHQFH�

RI� $.,� DPRQJ� &29,'���� SDWLHQWV�� .LGQH��

LQYROYHPHQW� LQ� SDWLHQWV�ZLWK� FRURQDYLUXV� GLVHDVH�

����� �&29,'����� FDQ� UDQJH� IURP� WKH� SUHVHQFH� RI�

SURWHLQXULD�DQG�KDHPDWXULD�WR�DFXWH�NLGQH��LQMXU��

�$.,���UHTXLULQJ�UHQDO�UHSODFHPHQW�WKHUDS���557���

&29,'����DVVRFLDWHG� $.,� �&29,'���� $.,�� LV�

DVVRFLDWHG� ZLWK� KLJK� PRUWDOLW�� DQG� VHUYHV� DV� DQ�

LQGHSHQGHQW� ULVN� IDFWRU� IRU� DOO�FDXVH� LQ�KRVSLWDO�

GHDWK�LQ�SDWLHQWV�ZLWK�&29,'�����

-RXUQDO�RI�*OREDO�3XEOLF�+HDOWK��-*3+�
9ROXPH���1XPEHU����-XO���'HFHPEHU�����

�F�WH�5HQDO�)DLO�UH�7ULJJHUHG�DIWHU�0RGHUDWH�WR�6HYHUH�&RURQDYLU�V�
,QIHFWLRQ

�DQ��0DQLFNDP�5DMDO����9HHQD�.�PDUL������6KDVKLGKDUD��1���0�UDOLGKDUDQ�.HVDYDQ�

��WKRU�V��IILOLDWLRQ���3K'�6FKRODU��'HSDUWPHQW�RI�0HQWDO�+HDOWK�5HKDELOLWDWLRQ���3URIHVVRU��'HSDUWPHQW�RI�1HXURPLFURELRORJ���
�6SHFLDO� *UDGH� 3V�FKLDWULVW� DQG� 5HVLGHQW� 0HGLFDO� 2IILFHU�� 'HSDUWPHQW� RI� 3V�FKLDWU��� �3URIHVVRU� RI� 3V�FKLDWU�� DQG� 0HGLFDO�
6XSHULQWHQGHQW��1DWLRQDO�,QVWLWXWH�RI�0HQWDO�+HDOWK�DQG�1HXURVFLHQFHV��%DQJDORUH���������,QGLD�

&RUUHVSRQGLQJ���WKRU���DQ��0DQLFNDP�5DMDO���3K'�6FKRODU��'HSDUWPHQW�RI�0HQWDO�+HDOWK�5HKDELOLWDWLRQ��1DWLRQDO�,QVWLWXWH�
RI�0HQWDO�+HDOWK�DQG�1HXURVFLHQFHV��%DQJDORUH���������,QGLD�

(�PDLO��EDQXSUDEKX��DKRR�FR�LQ

�R��WR�FLWH�WKLV�DUWLFOH�

%DQX�0DQLFNDP�5DMDOX��9HHQD�.XPDUL�+%��6KDVKLGKDUD�+1�HW�DO����$FXWH�5HQDO�)DLOXUH�7ULJJHUHG�DIWHU�0RGHUDWH�WR�6HYHUH�
&RURQDYLUXV�,QIHFWLRQ��-RXUQDO�RI�*OREDO�3XEOLF�+HDOWK������������������

�EVWUDFW�

�DFNJ�R��G��6$56�&R9��� LQIHFWV�PXOWLSOH�FULWLFDO�RUJDQV�VXFK�DV� WKH�NLGQH���EHVLGHV� WKH� OXQJV��$FXWH�NLGQH��
LQMXU�� FDXVHG� DIWHU� FRURQDYLUXV� GLVHDVH� UHTXLUHV� LPPHGLDWH� UHQDO� UHSODFHPHQW� WKHUDS��� ,Q� WKLV� FDVH� UHSRUW�� ZH�
SUHVHQW�D�QHZ�FDVH�RI�GHYHORSLQJ�VHYHUH�DFXWH�UHQDO�IDLOXUH�DIWHU�WHVWLQJ�SRVLWLYH�IRU�&29,'����

&DV����VF�LS�LR���7KLV�FDVH�ZDV�WHVWHG�SRVLWLYH�IRU�&29,'����WZLFH��$IWHU�WKH�VHFRQG�WHVWLQJ��KLV�UHQDO�IXQFWLRQ�WHVW�
LQFUHDVHG�GUDVWLFDOO���VHUXP�FUHDWLQLQH�������PJ�GO�DQG�XUHD����PJ�GO��DORQJ�ZLWK�GHUDQJHG�VHUXP�IHUULWLQ������QJ�
PO��&53������PJ�GO���OHXFRF�WHV������������FHOOV�FXELF�PP��'�'LPHU�����QJ�PO�DQG�ZDV�GLDJQRVHG�ZLWK�VHYHUH�
DFXWH� UHQDO� IDLOXUH� DIWHU� FRUURERUDWLRQ�ZLWK� UDGLRORJLFDO� LQYHVWLJDWLRQV��+H�ZDV� DJJUHVVLYHO�� WUHDWHG�ZLWK� UHQDO�
UHSODFHPHQW� WKHUDS�� ��� F�FOHV� RI� KHPRGLDO�VLV�� IRU� UHQDO� LQMXU�� DORQJ�ZLWK� RWKHU�FRQVHUYDWLYH�PDQDJHPHQW� IRU�
&29,'����GLVHDVH��$IWHU����GD�V�RI�KRVSLWDOLVDWLRQ��KH�EHFDPH�FOLQLFDOO��VWDEOH�ZLWK�QRUPDO�UHQDO�IXQFWLRQ�DQG�ZDV�
WHVWHG�QHJDWLYH�IRU�&29,'�����+H�UHVXPHG�DOO�KLV�QRUPDO�DFWLYLWLHV�LPPHGLDWHO��DIWHU�KRVSLWDOLVDWLRQ��DQG�UHVXPHG�
GXW��DIWHU���ZHHNV�RI�SRVW�GLVFKDUJH�

&OL�LFDO���O��D�F���1RUPDO�EORRG�UHQDO� IXQFWLRQ� WHVW�EHIRUH� WKH�&29,'���� LQIHFWLRQ�� VXGGHQ� LQFUHDVH�RI�EORRG�
YDOXHV�GXULQJ�WKH�LQIHFWLRQ�SHULRG��DQG�UHDFKLQJ�EDFN�WR�WKH�QRUPDO�UDQJH�DIWHU�WUHDWLQJ�WKH�LQIHFWLRQ�ZDV�KLJKO��
VXJJHVWLYH� RI� &29,'���� WULJJHUHG� VHYHUH� DFXWH� UHQDO� IDLOXUH�� 5HJXODU� PRQLWRULQJ� RI� UHQDO� SDUDPHWHUV� DORQJ�
ZLWK� RWKHU� LQYHVWLJDWLRQV� LV� HVVHQWLDO� IRU�PDQDJLQJ� WKH� FRPSOLFDWLRQV� UDLVHG� IURP�&29,'���� LQIHFWLRQ��+HDOWK�
SURIHVVLRQDOV�QHHG�WR�EH�DZDUH�RI�NLGQH��GLVHDVH�SUHVHQWDWLRQ�GXULQJ�&29,'����LQIHFWLRQ�

.H��RUGV��$.,��557��+DHPRGLDO�VLV��%ORRG�XUHD��3ODVPD�FUHDWLQLQH��%HIRUH�GXULQJ�DIWHU�&29,'����
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�� %DQX�0DQLFNDP�5DMDOX���9HHQD�.XPDUL�+%��6KDVKLGKDUD�+1�HW�DO����$FXWH�5HQDO�)DLOXUH�7ULJJHUHG�DIWHU�
0RGHUDWH�WR�6HYHUH�&RURQDYLUXV�,QIHFWLRQ

&DVH�5HSRUW

$� ��� �HDUV� ROG�PDQ�ZLWK�� NQRZQ� FDVH� RI� W�SH� ,,�

'LDEHWHV� 0HOOLWXV�� ZDV� LVRODWHG� LQ� RXU� DGRSWHG�

&29,'�FDUH�FHQWHU��RQ���WK�-XO�������DIWHU�WHVWLQJ�

SRVLWLYH� IRU� &29,'����� EXW� DV�PSWRPDWLF�� +H�

ZDV� WUHDWHG� FRQVHUYDWLYHO�� ZLWK� 7DE� %�� &RPSH[��

9LWDPLQ�&��9LWDPLQ�'��DQG�=LQF�FDSVXOHV��DQG�ZDV�

ODWHU�WHVWHG�QHJDWLYH�DIWHU���ZHHNV��,Q�2FWREHU�������

KH�ZDV�SUHVHQWHG�WR�XV�ZLWK�WKH�V�PSWRPV�RI�IHYHU��

ERG�� DFKH�� ORRVH� VWRROV�� ORVV� RI� VPHOO� DQG� WDVWH�

ZLWK� VHYHUH� WLUHGQHVV�� 7KH� &29,'���� WHVW� WXUQHG�

SRVLWLYH�IRU�WKH�VHFRQG�WLPH�RQ���WK�2FWREHU�������

within�3�months�from�the��rst�COVID-19�positive�

WHVW��$V�KH�ZRUNHG�DV�D�KRVSLWDO�DPEXODQFH�GULYHU��

WKH�VHFRQGDU��VRXUFH�RI� LQIHFWLRQ�ZDV�DVVXPHG�WR�

)LJ�����%ORRG�XUHD�OHYHO�EHIRUH�GXULQJ�DIWHU�&29,'����
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3UH�GXULQJ�SRVW�&29,'����EORRG�XUHD�OHYHO�

'DWH�RI�LQYHVWLJDWLRQ
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)LJ�����6HUXP�FUHDWLQLQH�OHYHO�EHIRUH�GXULQJ�DIWHU�&29,'����
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3UH�GXULQJ�SRVW�&29,'����VHUXP�FUHDWLQLQH�OHYHO�

'DWH�RI�LQYHVWLJDWLRQ
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��%DQX�0DQLFNDP�5DMDOX���9HHQD�.XPDUL�+%��6KDVKLGKDUD�+1�HW�DO����$FXWH�5HQDO�)DLOXUH�7ULJJHUHG�DIWHU�
0RGHUDWH�WR�6HYHUH�&RURQDYLUXV�,QIHFWLRQ

EH�SDWLHQWV�RU�FDUHJLYHUV�LQIHFWHG�ZLWK�&29,'�����
WKRXJK� FRXOG� QRW� EH� SUHGLFWHG� DFFXUDWHO��� +H�
ZDV� LVRODWHG� LQ� RXU� DGRSWHG� &29,'� FDUH� FHQWHU�
IROORZLQJ� WKH� &29,'���� UHWHVW�� $IWHU� D� FRXSOH� RI�
days,� he� developed� breathing� dif�culty� (Spo2� -�
������KDG�VHYHUH�IDWLJXH�ZLWK�D�GXOO�DSSHDUDQFH��+H�
ZDV� LPPHGLDWHO�� VKLIWHG� WR� D� &29,'� GHVLJQDWHG�
KRVSLWDO� RQ� ��WK� 2FWREHU� ����� LQ� %HQJDOXUX�� 1R�
SUHYLRXV� KLVWRU�� RI� NLGQH�� GLVHDVH�� SXOPRQDU��
GLVHDVH��RU�K�SHUWHQVLRQ�ZDV�UHSRUWHG��1R�HYLGHQFH�
RI� GLDEHWLF� QHSKURSDWK�� ZDV� QRWHG� IURP� KLV�
SUHYLRXV� URXWLQH� LQYHVWLJDWLRQV� ���WK� 1RYHPEHU�
����� UHSRUW�� EORRG� XUHD� ����� PJ�PO�� FUHDWLQLQH�
���� PJ�GO�� WRWDO� :%&� FRXQW� ���� �� �����XO�� DQG�
OLYHU� IXQFWLRQ� WHVW� DQG� VHUXP� HOHFWURO�WHV� ZLWKLQ�
QRUPDO� OLPLWV��� $OVR�� KH� ZDV� QRW� RQ� PHGLFDWLRQV�
VXFK� DV� DQJLRWHQVLQ� HQ]�PH� �$&(�� LQKLELWRUV� RU�
DQJLRWHQVLQ�,,�UHFHSWRU�EORFNHUV��$5%���RU�DQ��RWKHU�
PHGLFDWLRQV��H[FHSW�IRU�WKH�UHJXODU�GRVH�RI�,QMHFWLRQ�
+XPDQ�0L[WDUG�WZLFH�D�GD��

�2Q�DGPLVVLRQ�WR�WKH�KRVSLWDO��KH�ZDV�FRQQHFWHG�
WR� R[�JHQ� E�� PDVN�� DQG� EDVLF� ODERUDWRU��
LQYHVWLJDWLRQV�� FKHVW� ;�UD��� DQG� &7� DEGRPHQ�
ZHUH� GRQH�� &KHVW� ;�UD�� VKRZHG� VFDWWHUHG� DLU�
VSDFH�RSDFLW��LQ�ERWK�OXQJV��7KH�&7�FKHVW�VKRZHG�
multifocal� con�uent� peripheral� ground-glass�
RSDFLWLHV� ZLWK� LQWHUOREXODU� VHSWDO� WKLFNHQLQJ��
KDYLQJ� D� FUD]��SDYLQJ� DSSHDUDQFH�� DQG� HYROYLQJ�
FRQVROLGDWLRQV�LQ�DOO�WKH�OREHV�RI�WKH�OXQJV�ELODWHUDOO��
��GHSLFWLQJ� WKH� IHDWXUHV�RI�&29,'����SQHXPRQLD��
WKH�H[WHQW�RI�GLVHDVH�UDQJLQJ�IURP����WR������7KH�
NLGQH�� VKRZHG� D�PRGHUDWH�VL]HG� H[RSK�WLF� UHQDO�
FRUWLFDO� F�VW� LQ� WKH� PLG� SROH� RI� WKH� OHIW� NLGQH��
PHDVXULQJ�����������FP�ZLWK�IHZ�VPDOO�UHQDO�FRUWLFDO�
F�VWV� LQ� WKH� ULJKW� NLGQH��� 7KH� UHQDO� IXQFWLRQ� WHVW�
ZHUH�KLJK��EORRG�XUHD� �����PJ�GO��FUHDWLQLQH������
PJ�GO� E�� -DIIH� UDWH�,'06� VWDQGDUGL]DWLRQ� WHVW��
SURWHLQ�FUHDWLQLQH�UDWLR������PJ�PJ��QRUPDO�������
mg/mg),� with� deranged� in�ammatory� markers� –�
OHXFRF�WHV�� ����� ����� FHOOV�FXELF�PP��7KH� VHUXP�
)HUULWLQ�ZDV� ������ QJ�PO� �QRUPDO� ����� �� ���� QJ�
PO��RQ�FKHPLOXPLQHVFHQFH�WHVW��&���UHDFWLYH�SURWHLQ�
�&53�� �� ����� PJ�GO� �QRUPDO�� ����PJ�GO�� E�� UDWH�
WXUELGRPHWU�� WHVW�� DQG� '�'LPHU� �� ���QJ�PO�
�QRUPDO������QJ�PO��E��DXWRPDWHG�ODWH[�HQKDQFHG�
LPPXQRDVVD��WHVW��8ULQH�DSSHDUHG�VOLJKWO��FORXG��
ZLWK�D�WUDFH�RI�JOXFRVH�DQG�WKH�SUHVHQFH�RI�SURWHLQV��
7KH� RWKHU� FKHPLFDO� H[DPLQDWLRQ� RQ� D� XULQH� WHVW�
VXFK� DV�ELOLUXELQ�� NHWRQH� ERGLHV�� DQG�PLFURVFRSLF�
H[DPLQDWLRQ�ZHUH�LQ�WKH�QRUPDO�UDQJH�

1HSKURORJ�� RSLQLRQ� UXOHG� RXW� DFXWH� NLGQH��
failure.�He�underwent��ve�cycles�of�hemodialysis�
WKURXJK�5LJKW�,QWHUQDO�-XJXODU�9HLQ��5,-9��FHQWUDO�
OLQH�DFFHVV��7KH�RWKHU�FRQVHUYDWLYH�WUHDWPHQW�VXFK�

DV� HPSLULFDO� FHIWULD[RQH� �JP� RG� �� �� GD�V�� �����
sodium�chloride��uid�transfusion�for�hyponatremia,�
,QM��5HPGHVLYLU����PJ�����GD�V��9LWDPLQ�&�����PJ�
EG�����GD�V��7DE��=LQF�DFHWDWH����PJ�EG�����GD�V��
,QM� SDQWRSUD]ROH� RG� �� �� GD�V�� 7DE�� 'ROR� ���PJ�
626�DQG�,QM��+XPDQ�0L[WDUG����������XQLWV�LQ�WKH�
PRUQLQJ�DQG����XQLWV�DW�QLJKW�ZDV�DGPLQLVWHUHG�

)ROORZLQJ� KHPRGLDO�VLV� DQG� VXSSRUWLYH�
PDQDJHPHQW�� WKH� FUHDWLQLQH� �)LJXUH� ��� DQG�
XUHD� �)LJXUH� ��� UHDFKHG� QRUPDO� YDOXHV� DQG�
ELFDUERQDWH� UDQJHG� IURP� ����� WR� ����� PPRO�/�
GXULQJ� KRVSLWDOLVDWLRQ� SHULRG�� 6HUXP� SRWDVVLXP�
DQG�FKORULGH�ZHUH�ZLWKLQ�QRUPDO�UDQJH�H[FHSW�IRU�
VHUXP� VRGLXP� UDQJLQJ� IURP� ���� WR� ���� PPRO�/�
ZKLFK� ZDV� FRUUHFWHG� ZLWK� ����� VRGLXP� FKORULGH�
VROXWLRQ�LQWUDYHQRXVO��

,QYHVWLJDWLRQV� DIWHU� ��� GD�V� RI� KRVSLWDO�
DGPLVVLRQ�� &�UHDFWLYH� SURWHLQ� UHGXFHG� IURP� �����
PJ�GO� WR� ���� PJ�GO�� +RZHYHU�� VHUXP� IHUULWLQ�
�������� QJ�PO��� /'+� ����� ,8�/��� OHXFRF�WHV�
���������FHOOV�FXELF�PP���IDVWLQJ�VXJDU������PJ�
GO�� DQG� SRVWSUDQGLDO� ����� PJ�GO�� ZLWK� +E$�&�
������� DQG�'�'LPHU� ����� QJ�PO�� FRQWLQXHG� WR� EH�
KLJK�� 6$56� &29��� ,J*� VHUXP� DQWLERGLHV� ZHUH�
UHDFWLYH���������6�&2��!� ����6�&2�LV�FRQVLGHUHG�
UHDFWLYH�E��&0,$�WHVWLQJ���7KH�FKHVW�;�UD��VKRZHG�
DQ� LQWHUYDO� LQFUHDVH� LQ� WKH� DLU� VSDFH� RSDFLWLHV� LQ�
ERWK� OXQJV��+H� ZDV� FOLQLFDOO�� VWDEOH�ZLWK� QRUPDO�
YLWDO�SDUDPHWHUV�DQG�R[�JHQ�VDWXUDWLRQ�H[FHSW�IRU�
VHYHUH�WLUHGQHVV��+H�ZDV�WHVWHG�QHJDWLYH�IRU�&29,'�
���RQ�WKH���WK�GD��RI�DGPLVVLRQ�DQG�VXEVHTXHQWO��
ZDV�GLVFKDUJHG�IURP�WKH�KRVSLWDO�RQ���WK�2FWREHU�
�����RQ�SUHVFULSWLRQ�ZLWK�7DE��3UHGPHW��PJ�%'����
GD�V��7DE��3DQWRSUD]ROH����PJ�2'������GD�V��7DE��
9LWDPLQ�&����PJ�2'������GD�V��7DE�%HVR]LQF�EG�
��PRQWK��7DE��(FRVSLULQ���PJ�RG��DQG�,QM��+XPDQ�
0L[WDUG����������XQLWV�LQ�WKH�PRUQLQJ�DQG����XQLWV�
DW�QLJKW��+H�UHVXPHG�KLV�GXW��DIWHU���ZHHNV�RI�KLV�
GLVFKDUJH�IURP�WKH�KRVSLWDO�

5HSHDW� EORRG� LQYHVWLJDWLRQV� RQ� ��UG�'HFHPEHU�
������6HUXP�FUHDWLQLQH�����PJ�GO��)LJXUH�����EORRG�
XUHD� ���PJ�GO� �)LJXUH� ���� OLYHU� IXQFWLRQ� WHVW� DQG�
VHUXP�HOHFWURO�WHV�ZLWKLQ�QRUPDO�OLPLWV��7RWDO�:%&�
FRXQW�������������XO��&53����PJ�GO��DQG�'�'LPHU�
���� QJ�PO� ZLWK� WKH� FRQWLQXHG� LQFUHDVH� LQ� VHUXP�
)HUULWLQ�OHYHO�����QJ�PO�DQG�+E$�&������

+H� LV� FXUUHQWO�� FOLQLFDOO�� VWDEOH�� GRLQJ� ZHOO��
UHVXPHG�GXW���DQG�RQ�PHGLFDO�VXSHUYLVLRQ�IRU�KLV�
GLDEHWLF�FRQWURO�

�LVF�VVLRQ

3DWHQW� GHYHORSHG� $5)� DIWHU� �� PRQWKV� IURP� KLV�
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�� %DQX�0DQLFNDP�5DMDOX���9HHQD�.XPDUL�+%��6KDVKLGKDUD�+1�HW�DO����$FXWH�5HQDO�)DLOXUH�7ULJJHUHG�DIWHU�
0RGHUDWH�WR�6HYHUH�&RURQDYLUXV�,QIHFWLRQ

�rst� COVID-19� positive� test� or� within� 3� days�
IURP� WKH� VHFRQG� WHVW� WKDW� FRUUHODWHG�ZLWK� WKH� ODWH�
YLUHPLF� UHVSRQVH� SKDVH� RI� WKH� 6$56� LQIHFWLRQ����
+LV� SODVPD� XUHD� DQG� FUHDWLQLQH� OHYHO� ZHUH�
YHU�� KLJK�� VXJJHVWLYH� RI� UHQDO� GDPDJH� ZKLFK�
ZDUUDQWHG� LPPHGLDWH� 557�� +RZHYHU�� LPSDLUHG�
UHQDO�IXQFWLRQ�ZLWK�UDLVHG�SODVPD�FUHDWLQLQH�LV�QRW�
FRPPRQO�� IRXQG� GXULQJ� WKH� FOLQLFDO� SUHVHQWDWLRQ�
DW� DQ� HDUOLHU� VWDJH��� 8QIRUWXQDWHO��� ZH� GLG� QRW�
test� his� renal� function� test� during� the� �rst� test� of�
&29,'����� &29,'���� KDV� EHHQ� K�SRWKHVL]HG� WR�
WULJJHU� UHQDO� IDLOXUH�DV�KH�ZDV�UH�LQIHFWHG�DQG� WKH�
FRQGLWLRQ�ZDV�VHYHUH�WR�FDXVH�DFXWH�NLGQH��LQMXU���
,QGLYLGXDOV�ZKR�GHYHORS�VHFRQGDU�� LQIHFWLRQV�DUH�
DW� LQFUHDVHG� ULVN� RI� VHFRQGDU�� VHSVLV�DVVRFLDWHG�
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