
��������R��������LF��LR������������

���L������LFO�� -RXUQDO�RI�&DUGLRYDVFXODU�0HGLFLQH�DQG�6XUJHU�
9ROXPH���1XPEHU����2FWREHU���'HFHPEHU�����

'2,��KWWS���G[�GRL�RUJ����������MFPV�����������������

&DUGLDF�2SHUDWLR���PLGVW�RI�&29,�����3D�GHPLF����5HYLH��RI�
3UHFD�WLR�DU��0HDV�UHV

6DPEK��DWK��DV����HYLVKUHH��DV�

��WKRUV��IILOLDWLR����3URIHVVRU���6HQLRU�5HVLGHQW��'HSDUWPHQW�RI�&DUGLDF��QHVWKHVLD��&DUGLRWKRUDFLF�&HQWUH���OO�,QGLD�,QVWLWXWH�
RI�0HGLFDO�6FLHQFHV���QVDUL�1DJDU��1HZ�'HOKL���������,QGLD�

&RUUHVSR�GL�J� ��WKRU�� 6DPEK��DWK� �DV�� 3URIHVVRU�� 'HSDUWPHQW� RI� &DUGLDF� �QHVWKHVLD�� &DUGLRWKRUDFLF� &HQWUH�� �OO� ,QGLD�
,QVWLWXWH�RI�0HGLFDO�6FLHQFHV���QVDUL�1DJDU��1HZ�'HOKL���������,QGLD�

(�PDLO��GUBVDPEKX#�DKRR�FRP

�EVWUDFW�

6HYHUH�DFXWH�UHVSLUDWRU��V�QGURPH�FRURQDYLUXV���HPHUJHG�IURP�WKH�FLW��RI�:XKDQ��+XEHL�SURYLQFH�RI�&KLQD�LQ�
'HFHPEHU������DQG�VZDUP�RYHU�WKH�ZRUOG�SURFODLPLQJ�SDQGHPLF�LQ�0DUFK������E��WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ�
DV�&29,'�����,Q�RUGHU�WR�PLQLPL]H�WKH�LQIHFWLRQ�DV�ZHOO�DV�WUDQVPLVVLRQ�RI�LQIHFWLRQ��JOREDOO��VRFLDO�ORFNGRZQ�
ZDV�LQWURGXFHG�DORQJ�ZLWK�SULRULWL]LQJ�WKH�KHDOWK�FDUH�VHUYLFHV���OO�WKH�KHDOWK�FDUH�VHUYLFHV�ZHUH�PDLQO��IRFXVHG�
RQ�PLWLJDWLQJ�&29,'�LPSDFW�DQG�KDOWLQJ�WKH�HOHFWLYH�RSHUDWLRQV��+RZHYHU��FDUGLDF�DQG�DRUWR�YDVFXODU�GLVHDVH�
KDG�D�UDSLG�SURJUHVVLRQ�DQG�KLJK�PRUWDOLW��UDWH�ZKLFK�REOLJDWH�HDUO��LQWHUYHQWLRQ���OVR��FDUGLDF�SDWLHQWV�DUH�KLJK�
ULVN�SDWLHQW�RQ�ZKRP�WKH�FRYLG�LPSDFW�LV�PRUH�DQG�FDUGLDF�RSHUDWLRQ�LQYROYHV�H[FHSWLRQDOO��KLJK�H[SRVXUH�WR�
KHDOWK�FDUH�SHUVRQDOV��7KH�DXWKRUV�HPSKDVL]H�WKH�SUHFDXWLRQDU��DQG�VDIHW��PHDVXUHV�WR�EH�IROORZHG�LQ�WKH�FDUGLDF�
RSHUDWLQJ�URRP�FRQFHUQLQJ�FRYLG�RXWEUHDN�

.H��RUGV��&DUGLDF� RSHUDWLRQ�� &29,'���� SDQGHPLF��3UHFDXWLRQDU��PHDVXUH�� 57�3&5�� 3HUVRQDO� SURWHFWLYH�
HTXLSPHQW��33(��

+R��WR�FLWH�WKLV�DUWLFOH�

6DPEKXQDWK�'DV��'HYLVKUHH�'DV���&DUGLDF�2SHUDWLRQ��PLGVW�RI�&29,'����3DQGHPLF����5HYLHZ�RI�3UHFDXWLRQDU��0HDVXUHV��
-�&DUGLRYDVF�0HG�6XUJ��������������������

DQG�VDIHW��PHDVXUHV�LQ�WKH�RSHUDWLQJ�URRP�SURYLGH�
VDIH� JXDUG� WR� WKH� KHDOWK�ZRUNHU�� WKH� IURQW� OLQHUV��

+RSHIXOO���WKLV�PDQXVFULSW�ZLOO�RIIHU�VRPH�LQVLJKW�
RQ�SUHFDXWLRQDU��PHDVXUHV�WR�EH�IROORZHG�LQ�RUGHU�

WR�PLWLJDWH�WKH�FKDOOHQJH�

�DF��UR����RI��R������

7KH� HYLGHQFH� VXJJHVWHG� ]RRQRWLF� WUDQVPLVVLRQ� RI�
YLUXV� GXH� WR� LOOHJDO� ZLOGOLIH� WUDGH� IURP� +XDQDQ�
Seafood� Wholesale� Market� and� �rst� case� was�

UHSRUWHG� WR�:+2�RQ���VW�'HFHPEHU�����������:+2�
UHQDPHG�WKH�LQIHFWLRQ�DV�FRURQDYLUXV�GLVHDVH������

�&29,'�����RQ���WK�)HEUXDU��������DQG�GHFODUHG�DV�
SDQGHPLF�RQ�0DUFK��������������'HVSLWH�RI�DJJUHVVLYH�

LVRODWLRQ�DQG�VHJUHJDWLRQ�E��WKH�&KLQD��LW�KDV�VSUHDG�
like�wild�re�and�affected�more�than�71�crores�cases�

ZRUOGZLGH�ZLWK�D�GHDWK�WROO�DV�KLJK�DV�����PLOOLRQ���

7KH� 6�56�&R9��� DSSHDUV� WR� EH� WUDQVPLWWHG�

,�WURG�FWLR�

7KH�QRYHO�&RURQD�YLUXV�GLVHDVH�������&29,'����ZDV�
�rst�reported�in�Wuhan,�Hubei�Province�of�China�
RQ� ��VW� 'HFHPEHU�� ��������� ,Q� YLHZ� RI� ZRUOGZLGH�
VSUHDG��:+2�GHFODUHG�WKH�&29,'����DV�SDQGHPLF�
RQ�0DUFK������������There�was�a�signi�cant�impact�
RQ�KHDOWK�FDUH�VHUYLFHV�DQG�ULVNLQJ�WKH�KHDOWK�FDUH�
SURYLGHUV�� (VSHFLDOO��� DQHVWKHVLRORJLVWV� DUH� DW�
KLJKHU�ULVN�RI�&29,'����LQIHFWLRQ�EHFDXVH�RI�GLUHFW�
LQYROYHPHQW�LQ�WKH�DHURVRO�JHQHUDWLQJ�SURFHGXUHV��
,W� LPSRVHG� QRWDEOH� UHVWULFWLRQ� LQ� HOHFWLYH� FDUGLDF�
RSHUDWLRQ� GLYHUWLQJ� WKH�PDQSRZHU� DQG� UHVRXUFHV�
IRU�HVFDODWLQJ�&29,'�����2Q���WK�0DUFK�&KHQH��&�
PHQWLRQHG�DERXW�SUHYHQWLRQ�HOHFWLYH�VXUJHU��GXULQJ�
WKH� SDQGHPLF� DQG� LWV� SRVWSRQHPHQW� DFFRUGLQJ� WR�
WKH�JXLGHOLQHV�RI�WKH�FHQWHUV�IRU�GLVHDVH�FRQWURO���

�OEHLW�&29,'�VSUHDG�LV�KLJK�LQ�FDUGLDF�DQG�DRUWR�
YDVFXODU�VXUJHU���LW�FDQQRW�EH�SRVWSRQHG�EHFDXVH�RI�
UDSLG�GHWHULRUDWLRQ��+RZHYHU�� FHUWDLQ�SUHFDXWLRQV�
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-����DO�����D�����DV��OD��0��������D���6��J������

WKURXJK�GURSOHW�RU�DHURVRO�JHQHUDWLRQ����7KHUHIRUH��
SUHFDXWLRQ� WRZDUGV� GURSOHW� VSUHDG�� DHURVRO�
JHQHUDWLRQ�� SURSHU� HQYLURQPHQWDO� K�JLHQH� DQG�
HIIHFWLYH�LQIHFWLRQ�FRQWURO�SUDFWLFHV�DUH�DGYLVHG�IRU�
KDOWLQJ�&29,'�VSUHDG�

7KH�UHFRPPHQGDWLRQV�IRU�SURYLGLQJ�KHDOWK�FDUH�
IDFLOLWLHV�WR�WKH�SDWLHQWV�XQGHUJRLQJ�VXUJHU��GXULQJ�
&29,'����SDQGHPLF�ZDV�SXEOLVKHG�E��WKH�&HQWHUV�
IRU� 'LVHDVH� &RQWURO� DQG� 3UHYHQWLRQ� �&'&��������
�GGLWLRQDO� HVVHQWLDO� LQIRUPDWLRQ� ZDV� UHSRUWHG�
E�� WKH��PHULFDQ�&ROOHJH� RI� 6XUJHRQV� LQ� RUGHU� WR�
JXLGH�IXUWKHU����%RWK�WKHUH�UHFRPPHQGDWLRQV�JXLGH�
UHPDUNDEOH�LQ�UHGXFLQJ�HOHFWLYH�FDVHV�DQG�H[HFXWLQJ�
VDIHW��PHDVXUHV��7KH�:RUNIRUFH�IRU��GXOW�&DUGLDF�
DQG�9DVFXODU�6XUJHU��DQG� WKH�6RFLHW��RI�7KRUDFLF�
6XUJHRQV�&29,'����7DVN�)RUFH� DOVR� SXW� IRUWK� RQ�
SDWLHQW�WULDJH���

�DU��DF�����D���D����R���������I�F��R�

3DWLHQWV� ZLWK� FDUGLDF� GLVHDVH� ZHUH� SURQH� WR�
COVID� infection� because� of� their� modi�able�
and� non-modi�able� risk� factors� and� associated�
FRPRUELGLWLHV�� 0RUHRYHU�� &29,'���� YLUXV� DFWV�
RQ� FHUWDLQ� UHFHSWRUV� ZKLFK� ZHUH� DXJPHQWHG� E��
PHGLFDWLRQV�FRQVXPHG�E��FDUGLDF�SDWLHQWV��2ZLQJ�
WR� IUDLOW�� DQG� IXWLOLW���&29,'� FDXVH� VHYHUH� RUJDQ�
G�VIXQFWLRQ�LQ�WKLV�FDWHJRU��

2Q�DQDO�]LQJ�D�UHWURVSHFWLYH�FRKRUW�VWXG��ZKLFK�
LQFOXGHV�����&29,'����SDWLHQWV�ZLWK������SDWLHQWV�
KDG�K�SHUWHQVLRQ��������KDG�GLDEHWHV�PHOOLWXV�ZKLFK�
ZHUH�WKH�PRVW�FRPPRQ�ULVN�IDFWRUV�DVVRFLDWHG�ZLWK�
FDUGLDF� SDWLHQW� DQG� PRUHRYHU�� ������ &29,'����
SDWLHQW�KDG�XQGHUO�LQJ�FDUGLDF�GLVHDVHV����3DWLHQWV�
KDYLQJ�FDUGLDF�GLVHDVH�KDG�VHYHUH�SQHXPRQLD�DQG�
SURJUHVVLYH� RUJDQ� G�VIXQFWLRQ�� ZKLFK� UHTXLUHV�
LQWHQVLYH� FDUH� PDQDJHPHQW� DQG� FDXVH� LQFUHDVHV�
PRUELGLW��DV�ZHOO�DV�PRUWDOLW�����

Zheng�et�al.�noti�ed�upregulation�of�angiotensin�
FRQYHUWLQJ�HQ]�PH��� ��&(���� UHFHSWRU� H[SUHVVLRQ�
IURP�FKURQLF�XVH�RI�UHQLQ�DQJLRWHQVLQ�DOGRVWHURQH�
V�VWHP� LQKLELWRUV�� ZKLFK� LV� FRPPRQO�� XVHG� IRU�
PDQDJHPHQW�RI�FDUGLDF�SDWLHQWV����+RZHYHU��WKHUH�
DUH�QR�JXLGHOLQHV�ZKLFK�UHFRPPHQG�GLVFRQWLQXDWLRQ�
of� ACE� inhibitors� in� these� patients� and� de�ne� at�
ULVN� IRU�&29,'����LQIHFWLRQ�GXH�WR� ODFN�RI�FOLQLFDO�
trials�con�rming�the�effects�COVID-19�infection�on�
WKHVH�GUXJV���

=KHQJ�HW� DO�� FRQFOXGHG� WKDW�&29,'����SDWLHQWV�
ZLWK�XQGHUO�LQJ�FDUGLDF�DQG�DRUWR�YDVFXODU�GLVHDVH�
KDYH�ZRUVH�SURJQRVLV�GXH�WR�FKURQLF�FDUGLDF�LOOQHVV�
RU� DFXWH� P�RFDUGLDO� LQMXU�� ZLWK� PXOWLSOH� V�VWHP�
LQYROYHPHQW�� 7KHUHIRUH�� WKH� KHDOWKFDUH� SURYLGHU�

VKRXOG�WKRURXJKO��DGKHUHQW�WR�DOO�LQIHFWLRQ�FRQWURO�
PHDVXUHV�WR�VDYH�WKHVH�SDWLHQWV�

�DU��DF���U��U��D����R���������I�F��R�

,Q� FRQWUDVW� WR� JHQHUDO� HOHFWLYH� VXUJHULHV�� FDUGLDF�
VXUJHU�� LQYROYHV� XVH� RI� FDUGLRSXOPRQDU�� E�SDVV�
�&3%��ZKLFK� LV�XQLTXH� H[WUDFRUSRUHDO� � FLUFXODWLRQ�
ZKHUH� EORRG� LV� H[SRVHG� WR� WKH� QRQ�HQGRWKHOLDO�
VXUIDFHV�� ([WUDFRUSRUHDO� H[SRVXUH� WULJJHUV� DQ�
in�ammatory� response� due� to� activation� of�
FRPSOHPHQW� V�VWHP�� FRDJXODWLRQ� SDWKZD�V�� DQG�
LQFUHDVLQJ�LQWHUOHXNLQ�����,/�����DQG�WXPRU�QHFURVLV�
factor�a�(TNF-α).��

&29,'����SDWLHQWV�VXFFXPE�E��DFXWH�UHVSLUDWRU��
GLVWUHVV�V�QGURPH���5'6��ZKLFK�LV�WKH�PDMRU�FDXVH�
RI�ORQJ�WHUP�SXOPRQDU��GLVDELOLW��DQG�PDMRU�FDXVH�
RI� PRUWDOLW����� (YLGHQFH� VXJJHVWLYH� RI� F�WRNLQH�
VWRUP�V�QGURPH�DWWULEXWHG�WR��5'6�LQ�&29,'�����
especially� with� high� levels� of� proin�amatory��
cytokines.�TNF-α�and�IL-10�were�elevated�in�patients�
ZLWK�&29,'����DQG�KDV�DOVR�EHHQ�FRUUHODWHG�ZLWK�
GLVHDVH� SURJUHVVLRQ� DQG� LWV� VHYHULW����� &3%� DQG�
&29,'� LQIHFWLRQ� KDV� GRXEOLQJ� HIIHFW� RQ� F�WRNLQH�
VWRUP�� 7KHUHIRUH�� RQ�SXPS� FDUGLDF� VXUJHU�� KDV� D�
GHOHWHULRXV�HIIHFW� LQ�&29,'���� LQIHFWLRQ��DQG�YLFH�
YHUVD��0RUHRYHU�� RII�SXPS� FDUGLDF� VXUJHULHV� DQG�
FDWKHWHU�EDVHG� LQWHUYHQWLRQV� ZHUH� SRSXODUL]HG�
DPLGVW� RI� &29,'� RXWEUHDN� SUHFOXGLQJ� WKH� XVH�
RI� &3%�� ,Q� DGGLWLRQ�� PLQLPL]LQJ� H[WUDFRUSRUHDO�
circulation� time� and� using� cytokine� �lter� and�
cell-saver� during� CPB� reduces� the� in�ammatory�
markers�signi�cantly.��

3XOPRQDU�� G�VIXQFWLRQ� DIWHU� FDUGLDF� VXUJHU��
XQGHU� &3%� FDQ� UDQJH� IURP� D� WHPSRUDU�� PHUH�
UHGXFWLRQ�LQ�DUWHULDO�R[�JHQDWLRQ�DQG�YHQWLODWLRQ�WR�
D�OLIH�WKUHDWHQLQJ�SXOPRQDU��GLVDELOLW��PDQLIHVWHG�
in�the�form�of�ARDS�or�chronic�lung��brosis.���7KH�
&29,'����SDWLHQWV�ZHUH�SUHVHQWHG�ZLWK�GU��FRXJK�
LQ� ��������� IHYHU� LQ� �������� RI� SDWLHQWV�� DQG�
chest�radiographs�show�bilateral�patchy�in�ltrates�
LQ� WKH�EDVDO� DQG�SHULSKHUDO� UHJLRQ� DQG� FRPSXWHG�
tomography�con�rmed�ground�glass�opacities�with�
UHYHUVH�KDOR�VLJQ���

7KH� SXOPRQDU�� LQIHFWLRQ� GXH� WR� &29,'����
�5'6� KDV� UHVHPEODQFH� ZLWK� WKH� SXOPRQDU��
FRPSOLFDWLRQV� IROORZLQJ� FDUGLDF� VXUJHU�� XQGHU�
&3%��7KH�VLOHQW�FDUULHUV�DUH�HVSHFLDOO��SURQH�IRU�LWV�
VHYHUH�LPSDFW��/HL�V�HW�DO�GLG�UHWURVSHFWLYH�DQDO�VLV�
RI����SDWLHQWV�XQGHUJRLQJ�HOHFWLYH�VXUJHULHV�VKRZHG�
WR�GHYHORS�SQHXPRQLD�DIWHU�VXUJHU��ZHUH�IRXQG�WR�
EH�LQ�WKH�LQFXEDWLRQ�SHULRG��ZLWK�D�PRUWDOLW��UDWH�RI�
���������7KLV�QHFHVVLWDWHV�SUHRSHUDWLYH�WHVWLQJ�DQG�
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SRVWRSHUDWLYH�IROORZ�XS�

�DU��DF��URF���U�����U���������R��������D���P�F��

��UIRUP�RU��R��SR��

'XULQJ� WKH� &29,'���� HUD�� &DUGLDF� VXUJHULHV�

EHDU� HQKDQFHG� ULVN� IRU� SDWLHQWV� ZLWK� PXOWLSOH�

DVVRFLDWHG� FRPRUELGLWLHV� DQG� DUH� DW� JUHDWHU� ULVN�

IRU� WKH� &29,'���� SXOPRQDU�� GLVDELOLWLHV�� 7KH�

VLOHQW� FDUULHV� DIIHFW� WKH� KHDOWKFDUH� ZRUNHUV� ZKR�

DUH� DOUHDG�� DW� KLJKHU� YLUDO� H[SRVXUH�� � 7KHUHIRUH��

WKH�GHFLVLRQ� WR�SRVWSRQH�RU�SURFHHG�ZLWK�HOHFWLYH�

FDUGLDF� VXUJHU�� VKRXOG� EH� LQGLYLGXDOL]HG� DQG�

GHFLGHG�DIWHU�ZHLJKLQJ�WKH�ULVN�RI�GHOD�LQJ�VXUJHU��

DQG� LWV�FRQVHTXHQFHV�RYHU�WKH�ULVN�RI� WUDQVPLWWLQJ�

WKH� LQIHFWLRQ�WR�WKH�IXWLOH�SDWLHQW�DQG�RYHU�EXUGHQ�

KHDOWK�FDUH�SURYLGHU�

,�0��6KHKDWD�HW�DO��FRQFOXGHG�VROLFLWRXV�GHFLVLRQ�

PDNLQJ� UHPDLQV� WKH� UHVSRQVLELOLW�� RI� KHDOWKFDUH�

SURYLGHU� V�VWHPV� WR� SUHVHUYH� WKH�KHDOWK� FDSDFLW���

ZKLFK�LV�XQGHU�LQFUHDVLQJ�SUHVVXUH�RI�WKH�&29,'����

SDQGHPLF�DQG�WR�SURWHFW�ERWK�FDUGLDF�SDWLHQWV�DQG�

KHDOWKFDUH�SHUVRQDOV���

(PHUJHQF��VXUJHU��DQG�OLIH�WKUHDWHQLQJ�VXUJHU��

FDQQRW�EH�DYRLGDEOH��7KHUH�VKRXOG�DOZD�V�D�EDODQFH�

EHWZHHQ� ULVN� RI� FDUGLDF� GLVHDVH� SURJUHVVLRQ� DQG�

DFTXLULQJ� QRVRFRPLDO� &29,'� LQIHFWLRQ�� 7KHUH� LV�

VKRUW� VXSSO�� RI� EORRG� DQG� EORRG� SURGXFWV�ZKLFK�

LV� UHTXLUHG� LQ� KXJH� DPRXQW� IRU� FDUGLDF� VXUJHU��

EHFDXVH�RI�GHFUHDVHG�YROXQWDU��GRQDWLRQ�DPLGVW�RI�

&29,'�

-RQDWKDQ�:��+DIW� HW�DO�SURYLGHG�7LHUHG�3DWLHQW�

7ULDJH� *XLGDQFH� 6WDWHPHQW� IRU� DGXOW� FDUGLDF�

VXUJHU�� SDWLHQW���� 7KH�� FDWHJRUL]HG� SDWLHQWV� LQ�

ZKRP�VXUJHU��WR�EH�FDUULHG�RXW�RQ�HPHUJHQF��EDVLV�

�7DEOH� ��� DQG� LQ� ZKRP� VXUJHU�� WR� EH� SRVWSRQHG�

�7DEOH����

7DEOH����&DUGLDF�VXUJHU��WR�EH�FDUULHG�RXW�DPLGVW�RI�&29,'����

(PHUJH�F��VHUYLFHV�

q �VFHQGLQJ�DRUWLF�GLVVHFWLRQV

q �FXWH�FRURQDU��V�QGURPHV

q �FXWH�YDOYXODU�HQGRFDUGLWLV

q +HDUW�IDLOXUH�SDWLHQWV�DZDLWLQJ�KHDUW�WUDQVSODQW�RU�9�'�

2�WSDWLH�WV�DW�JUHDWHVW�ULVN�RI�DGYHUVH�HYH�W�

q 6�PSWRPDWLF�FULWLFDO�DRUWLF�VWHQRVLV�RU�&�'

q 6HYHUH�&�'�ZLWK�ODUJH�WHUULWRU��RI�P�RFDUGLXP�DW�ULVN

q �V�PSWRPDWLF�&�'�ZLWK�UHGXFHG�V�VWROLF�IXQFWLRQ

q 3URJUHVVLYH�DQJLQD

q &DUGLDF�WXPRUV�DW�ULVN�RI�REVWUXFWLRQ�RU�HPEROL]DWLRQ

q �RUWLF� DQHXU�VP� DW� ULVN� EDVHG� RQ� VL]H� DQG� IDPLOLDO�
DVVRFLDWLRQ

q 3DWLHQWV� ZLWK� FRUUHFWDEOH�� DQDWRPLF� FDXVHV� RI� KHDUW�
IDLOXUH

q � (QG�VWDJH� KHDUW� IDLOXUH� SDWLHQWV� LQ� HYDOXDWLRQ� IRU�
PHFKDQLFDO�DVVLVW�GHYLFHV�ZKR�DUH�LQRWURSH�GHSHQGHQW

7DEOH����&DUGLDF�VXUJHU��WR�EH�DYRLGHG�DPLGVW�RI�&29,'�����

�V�PSWRPDWLF�R�WSDWLH�WV

�U�O���O�F���������U�����R�

q �V�PSWRPDWLF�RU�PLQLPDOO��V�PSWRPDWLF�VHYHUH

q 05��PLWUDO�UHJXUJLWDWLRQ�

q �6'�RU�3)2�VXUJHU���RU�ERWK

q �V�PSWRPDWLF� DQHXU�VP� ZLWK� GHPRQVWUDWHG� VWDEOH�
VL]H

q ,VRODWHG�DUUK�WKPLD�SURFHGXUHV

�U�FD���R�DU�� 0�D��U��� ��� �DU��DF� 2S�UD�����
�RRP���U�����R������

'XULQJ� &29,'� SDQGHPLF� FDUGLDF� VXUJHULHV�
ZHUH� SRVWSRQHG� DV� LW� LQYROYHG� KLJK� DHURVROL]HG�
EORRG� JHQHUDWLQJ� SURFHGXUH�� LQKHUHQW� SDWLHQW� FR�
PRUELGLWLHV�� KLJK� ULVN� RI� OXQJ� LQMXU��� LQFUHDVHG�
PDQ� SRZHU� LQYROYHPHQW�� ORQJ� KRVSLWDO� FRXUVH��
+RZHYHU�� FHUWDLQ� FDUGLDF� VXUJHULHV� GR� QRW� JLYH�
KDOWLQJ� SHULRG� UHTXLULQJ� XUJHQW� LQWHUYHQWLRQ��
7KHUHIRUH�� SUHFDXWLRQDU��PHDVXUHV�FDQ�FXUWDLO� WKH�
GLVHDVH�VSUHDG�LQ�WKLV�VLWXDWLRQ�

(DFK� DQG� HYHU�� VWDII� RI� RSHUDWLQJ� URRP� VKRXOG�
XVH� HLWKHU� 1��� RU� ))3� �� PDVNV� DV� SHU� FHQWHUV� RI�
GLVHDVH� FRQWURO� DQG� SUHYHQWLRQ� UHFRPPHQGDWLRQ��
7KH�� DUH� HIIHFWLYH� IRU� FHUWDLQ� YLUXVHV� LQFOXGLQJ�
WKH� FRURQD� YLUXV�� )RU� ORQJHU� GXUDWLRQ� VXUJHULHV�
OLNH�FDUGLDF�DQG�DRUWR�YDVFXODU�VXUJHULHV�3RZHUHG�
DLU� SXULI�LQJ� UHVSLUDWRUV� >3�35@� LV� SUHIHUUHG��
�HURVROL]HG�EORRG�JHQHUDWLQJ� LV�PRVW� FRPPRQ� LQ�
WKHVH� VXUJHULHV� WKHUHIRUH� GRXEOH� VXUJLFDO� PDVNV�
VKRXOG� EH� DYRLGHG�� (LWKHU� D� VXUJLFDO� VSDFHVXLW�
RU� WKH� VHFRQG� OD�HU� RI� VWHULOH�SURWHFWLYH� JDUPHQWV�
VKRXOG�EH�GRQQHG���� IDFH�VKLHOG� LV�DOVR�GHVLUDEOH��
)RU�VFUXEELQJ��DQ�DTXHRXV�DOFRKRO�VROXWLRQ�LV�XVHG�
IROORZHG�E��D�VWHULOH�VXUJLFDO�VFUXE�VXLW�DQG�GRXEOH�
VXUJLFDO�JORYHV��6XUJLFDO�JRZQV�RU�&RYHUDOOV�VKRXOG�
EH� SULRULWL]HG� DORQJ�ZLWK� VXUJLFDO� FDS� IRU� DHURVRO�
RU� EORRG� JHQHUDWLQJ� SURFHGXUHV�� 6XUJLFDO� KRRG�
VKRXOG�EH� WLHG� WR�SUHYHQW�GLUHFW�DHURVRO�H[SRVXUH��
)OXLG� UHVLVWDQW� 6KRHV� DORQJ� ZLWK� VKRH� FRYHU� DUH�
SUHIHUDEOH�

6WULFW� DQG� SHULRGLFDO� VFUHHQLQJ�RI� WKH� HDFK� DQG�
HYHU�� VWDII� LQYROYLQJ� LV�PDQGDWRU��� 7KHUH� VKRXOG�
EH�URWDWLRQ�EHWZHHQ�PHPEHUV�DQG�VKRXOG�WDNH�RII�
IRU�VHOI�TXDUDQWLQH�DQG�VKRXOG�UHSRUW�LPPHGLDWHO��
LI�DQ��VLJQV�RI� LOOQHVV��%HVLGHV�FRQWDFW� WUDFLQJ�DQG�
LQIHFWLRQ� FRQWURO� PHDVXUHV� VKRXOG� EH� LPSOHPHQWHG�
SHULRGLFDOO���WR�DYRLG�XQDYRLGDEOH�H[SRVXUH��7DEOH����

6DPEKXQDWK�'DV��'HYLVKUHH�'DV���&DUGLDF�2SHUDWLRQ��PLGVW�RI�&29,'����3DQGHPLF����5HYLHZ�RI�
3UHFDXWLRQDU��0HDVXUHV
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%HIRUH� SODQQLQJ� IRU� DQ� HOHFWLYH� VXUJHU�� SDWLHQW�
VKRXOG�EH�WHVWHG�IRU�&29,'�UHYHUVH�WUDQVFULSWDVH��
SRO�PHUDVH� FKDLQ� UHDFWLRQ� �57�3&5�� DQG� ZLWKLQ�
��� KRXUV� QHJDWLYH� UHSRUW� VKRXOG� EH� DYDLODEOH�� ,Q�
HPHUJHQF��VLWXDWLRQ�UDSLG�DQWLJHQ�WHVW�WR�EH�FDUULHG�
RXW� EHFDXVH� RI� VFDUFLW�� RI� WLPH� DQG� HPHUJHQF��
VXUJHU�� VKRXOG� EH� FDUULHG� RXW� VLPLODU� WR� WKDW� RI�
&29,'�SRVLWLYH�

7KH� VWDIIV� WUDQVIHUULQJ� WKH� SDWLHQW� IURP� WKH�
ZDUG�WR�WKH�25�VKRXOG�EH�GRQQHG�LQ�IXOO�SHUVRQDO�
SURWHFWLYH� HTXLSPHQW� �33(�� LQFOXGLQJ� D� VXUJLFDO�
JRZQ�� 1��� PDVN�� IDFH� VKLHOG�� DQG� ERRW� FRYHUV��
7KH� SDWLHQW� VKRXOG� DOVR� ZHDU� D� 1��� PDVN� RU�
DW� OHDVW� VXUJLFDO� PDVN�� ,I� DOUHDG�� LQWXEDWHG� WR�
DYRLG� WKH� HQGRWUDFKHDO� WXEH� VKRXOG� EH� FODPSHG�
ZLWK� IRUFHSV� LQ� RUGHU� WR� SUHYHQW� DHURVROL]DWLRQ��
)LVUWHQEHUJ�HW�DO��VXJJHVWHG�WR�XVH�DSRUWDEOH�WUDYHO�
ventilator�with� a�HEPA� �lter� between� the� circuit�
and�the�endotracheal�tube�and�another�HEPA��lter�
between�the�circuit�and�ventilator.�If�HEPA��lter�is�
QRW�DYDLODEOH�KHDW�DQG�PRLVWXUH�H[FKDQJHU��+0(��
�lter�can�be�used.�They�also�advised� to�escort� the�
WUDQVSRUWLQJ� WHDP�E��VHFXULW��JXDUGV�WR�PLQLPL]H�
WKH�ULVN�RI�WUDQVPLVVLRQ�WR�RWKHU�KRVSLWDO�PHPEHUV�
DQG�DOVR�WR�PLQLPL]H�WKH�ULVN�RI�DFFLGHQWDO�FRQWDFW�
ZLWK� RWKHUV� GXULQJ� WKH� WUDQVSRUW�� 7UDQVIHU� URXWHV�
VKRXOG�EH�SUHFLVHO��SODQQHG�DQG�VKRXOG�EH�DV�VKRUW�
DV�SRVVLEOH�

���������D��R�����UD��R��

7KH� PRVW� H[SHULHQFHG� DQHVWKHVLRORJLVW� VKRXOG�

LQYROYH� LQ� WKH� DHURVRO� JHQHUDWLRQ� SURFHGXUH�
HVSHFLDOO�� GXULQJ� LQWXEDWLRQ� RI� WKH� SDWLHQWV� WR�
PLQLPL]H�DHURVROL]DWLRQ�DQG�KDV�KLJKHVW�FKDQFH�RI�
�rst-time�success.�Face�mask�ventilation�and�open�
DLUZD�� VXFWLRQ� VKRXOG� EH� PLQLPL]HG�� %DJ� PDVN�
YHQWLODWLRQ�WR�EH�DYRLGHG�RU�PLQLPL]HG��'LVSRVDEOH�
DLUZD��HTXLSPHQW�ZDV�DGYLVHG�YLGHR�ODU�QJRVFRSH�
VKRXOG�EH�DGYLVHG�WR�LQFUHDVH�WKH�GLVWDQFH�EHWZHHQ�
SDWLHQW� DLUZD�� DQG� DQHVWKHVLRORJLVW� IDFH� DQG� KDV�

KLJK�VXFFHVV�UDWH��,QWXEDWLRQ�ER[�DQG�FORVHG�VXFWLRQ�
FDQ� EH� XVHG� WR� PLQLPL]H� WUDQVPLVVLRQ� RI� YLUXV��
An�HME��lter� to� be� used� on� the� expiratory� limb�
of� the�circuit.�The�soda-lime�and��lters� should�be�
H[FKDQJHG�DIWHU�HDFK�FDVH��2QH�DQHVWKHWLVW�DQG�RQH�
WR� WZR�DVVLVWDQWV�VKRXOG�EH�SUHVHQW� LQVLGH�WKH�25�
GXULQJ� LQWXEDWLRQ� DQG� UHVW� RI� WKH� WHDP�PHPEHUV�
should�wait�outside�till�de�nitive�airway.

7UDQVHVRSKDJHDO� HFKRFDUGLRJUDSK�� �7((�� XVH�
VKRXOG�EH�PLQLPL]HG�DQG�XVHG�LQ�HVVHQWLDO�FRQGLWLRQ�
WR�DYRLG�DHURVROL]DWLRQ�DQG�ULVN�RI�WUDQVPLVVLRQ��,W�
VKRXOG�EH� FRYHUHG�ZLWK� D� WUDQVSDUHQW� VKHDWK� DQG�
LQVHUWHG�WR�WKH�SDWLHQW�ZLWK�VKHDWK�LQ�VLWX���IWHU�XVH��
VKHDWK�VKRXOG�EH�GLVFDUGHG�DQG�SUREH�WR�EH�FOHDQHG�
DQG� VWHULOL]HG�SURSHUO��� 7KH�7((�PDFKLQH� VKRXOG�
EH�FRYHUHG�ZLWK�WUDQVSDUHQW�SODVWLF�GXULQJ�XVH�DQG�
SODVWLFV�ZHUH�GLVFDUGHG�DIWHU�XVH�

�V� &29,'� DIIHFW� SXOPRQDU�� V�VWHP� WKH� PRVW�
VR� OXQJ� SURWHFWLYH� YHQWLODWLRQ� WR� EH� XVHG�� 7KH�
H[WUDFRUSRUHDO� FLUFXODWLRQ� WLPH� DQG� XVH� RI� EORRG�
DQG� EORRG� SURGXFWV� WR� EH� PLQLPL]HG� ZKLFK� KDV�
DGGHG�GHWULPHQWDO� HIIHFW� RQ� OXQJV�� 7KH� SHUIXVLRQ�
WXELQJ�DQG�EORRG�SURGXFWV�VKRXOG�EH�DSSURSULDWHO��
GLVFDUGHG� DQG� GHYLFH� VKRXOG� EH� WKRURXJKO��
VDQLWL]HG�

7DEOH����2SHUDWLQJ�URRP�FRQVLGHUDWLRQ�GXULQJ�&29,'����SDQGHPLF�

3UH�RSHUDWLYH ,�WUD�RSHUDWLYH 3RVW�RSHUDWLYH

q 7HDP�VLPXODWLRQ q ,QWXEDWLRQ� E�� H[SHULHQFHG�
KDQG

q 'HGLFDWHG�WUDQVSRUW�YHQWLODWRU

q 7HDP�EULHILQJ q 8VH� RI� LQWXEDWLRQ� ER[��
YLGHR� ODU�QJRVFRSH�� VXFWLRQ�
DSSDUDWXV�� +0(� ILOWHU�� WXEH�
FODPS

q &RQWDFW�WUDFLQJ

q �OORWWLQJ�WKH�UXQQHU q �GHTXDWH�SDUDO�VLV q 7HUPLQDO�FOHDQLQJ�RI�RSHUDWLQJ�URRP

q 0DFKLQH�DQG�HTXLSPHQW�FKHFN q �YRLG�EDJ�PDVN�YHQWLODWLRQ q 6DQLWL]DWLRQ�RI�HTXLSPHQWV�DQG�PDFKLQHV

q 3HUVRQDO� SURWHFWLQJ� HTXLSPHQW� �1���
PDVN��JRZQ��JORYHV��VKRH�FRYHU�

q �YRLG� XQQHFHVVDU�� RUDO� RU�
WUDFKHDO�VXFWLRQ

q 'LVFDUG�GLVSRVDEOHV

q 8VH�RI� IDFH�VKLHOG� EHIRUH� SURFHHGLQJ�
IRU� WUDFKHDO� LQWXEDWLRQ�� VXFWLRQ� DQG�
DQ�� SURFHGXUH� QHDU� WKH� SDWLHQW�V�
DLUZD�

q 2WKHU� SHUVRQDO� VWD�� RXWVLGH�
GXULQJ�LQWXEDWLRQ

q 3UHSDUH�GUXJV�LQ�DGYDQFH q 5HGXFH�&3%�WLPH

6KLIW�WKH�SDWLHQW�ZLWK�PDVN q /XQJ�SURWHFWLYH�YHQWLODWLRQ
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(YHQ� WKRXJK� WKHUH� LV� QR� GDWD� H[LVW� FXUUHQWO�� RQ�
COVID-19� viral� load� in� blood,� bodily� �uids� or�
WLVVXH� VDPSOHV�� H[WUHPH� FDUH� VKRXOG� EH� WDNHQ�
GXULQJ�LWV�KDQGOLQJ�� ,Q�FDUGLDF�DQG�DRUWR�YDVFXODU�
VXUJLFDO�SURFHGXUHV�� WKH� XVH� RI�SRZHU� WRROV�� VXFK�
DV� HOHFWURFDXWHU��� ERQH� VDZV�� DQG� H[WUDFRUSRUHDO�
FLUFXLW� UHOHDVHV� DHURVROV�� LQFUHDVLQJ� WKH� ULVN� RI�
YLUXV�VSUHDG��3DUWLFOHV�LQ�VXUJLFDO�VPRNH�KDYH�EHHQ�
GHPRQVWUDWHG� WR� FRQWDLQ� D�YDULRXV� WR[LF�PDWHULDOV�
DQG�YLUXOHQW�SDUWLFOHV��7KHUHIRUH��D�VPRNH�HYDFXDWRU�
VKRXOG�EH�XVHG�GXULQJ�WKH�XVH�RI�HOHFWURFDXWHU��

2SHUDWLRQV� VKRXOG� EH� SHUIRUPHG� E�� WKH� PRVW�
H[SHULHQFHG�VXUJHRQV��7KH�QXPEHU�RI�DVVLVWDQWV�WR�
EH�UHGXFHG�WR�OLPLW�H[SRVXUH�WLPH�LQ�WKH�25�DQG�XVH�
WKH�PDQSRZHU�LQ�WKH�&29,'�DUHD�ZKLFK�QHHGV�PRUH�
DWWHQWLRQ��-XQLRU�UHVLGHQWV�DQG�QRYHO�OHDUQHUV�VKRXOG�
QRW� LQYROYH� DFWLYHO�� LQ� VXUJHU�� XQOHVV� DEVROXWHO��
QHFHVVDU���6XUJLFDO�DSSURDFK�DQG�WHFKQLTXH�VKRXOG�
EH� FRQVLGHUHG� WR� PLQLPL]H� H[SRVXUH� ULVN� ZKLOH�
RSWLPL]LQJ�SDWLHQW�RXWFRPHV��8VH�RI�YLGHR�DVVLVWHG�
WKRUDFRVFRSLF�SURFHGXUHV�VKRXOG�EH�DYRLGHG�ZKHQ�
SRVVLEOH�EHFDXVH�RI�LQFUHDVHG�ULVN�RI�DHURVROL]DWLRQ�
from�CO2�insuf�ation�systems�and�also�chance�of�
LQDGYHUWHQW�OXQJ�LQMXU��

���SR�DO

�IWHU�VXUJLFDO�SURFHGXUH�DOO�WKH�GLVSRVDEOH�PDWHULDOV�
VKRXOG�EH�VHJUHJDWHG�DQG�GLVSRVHG�DSSURSULDWHO���
The� blood,� body� �uids,� suction� �uids,� CPB�
HTXLSPHQW� EORRG� DQG� SDWKRORJLFDO� VSHFLPHQV�
VKRXOG�EH�GLVSRVHG�RI�LQ�GRXEOH�EDJV�DQG�VKRXOG�EH�
VHDOHG�DQG� OHYHOHG��)RU� ELRSV��� VSHFLPHQV� VKRXOG�
EH�SODFHG�LQWR�D�ELRKD]DUG�EDJ�DQG�SURSHUO��ODEHOHG�
DV�&RYLG� SRVLWLYH�� RU� �VXVSHFWHG� FRYLG�� EHIRUH�
EHLQJ�VHQW�WR�WKH�ODE�

���������S�����FD�����R����2S�UD������RRP

7KH�GHGLFDWHG�RSHUDWLRQ�WKHDWUHV�VKRXOG�EH�ORFDWHG�
LQ�WKH�GHVLJQDWHG�&29,'�&HQWUH�DQG�WKHUH�VKRXOG�
EH� DZD�� IURP� LQKDELWHG� EXLOGLQJV� E�� DW� OHDVW�
��� PHWHUV�� 7KHUH� VKRXOG� EH� VHSDUDWH� FKDQJLQJ�
room,�donning�area�and�dof�ng�area�with�regular�
VFUXWLQL]DWLRQ� DQG� VWHULOL]DWLRQ� HTXLSPHQW�� 7KHUH�
VKRXOG�EH�VHSDUDWH�HQWU��URXWH�WR�WKH�GRQQLQJ�DUHD�
and�the�exit�from�the�dof�ng�area.

1HJDWLYH� SUHVVXUL]HG�QRQ� FLUFXODWLQJ�RSHUDWLQJ�
WKHDWUH�LV�LGHDO�LQ�RUGHU�WR�LVRODWH�DLU�ERUQH�LQIHFWLRQ�
IURP� VSUHDGLQJ�RXWVLGH���Q� LQGHSHQGHQW� H[KDXVW�
EORZHU�VKRXOG�EH�LQVWDOOHG�WR�H[WUDFW�DQG�H[KDXVW�WKH�

URRP� DLU� DIWHU� VXLWDEOH�H[KDXVW� DLU� WUHDWPHQW�RXW�
LQWR� WKH� DWPRVSKHUH�� 7KH� H[KDXVW� DLU� TXDQWLW��
VKRXOG� H[FHHG� WKH� VXSSO�� DLU� TXDQWLW�� WR� DFKLHYH�
PRUH�WKDQ���SD�QHJDWLYH�SUHVVXUH��PLQLPXP�RI�����
3D�� LQ� WKH�URRP��7KH�PLQLPXP�DLU�FKDQJH�VKRXOG�
EH�RI����DLU�FKDQJHV�SHU�KRXU�

7KH� GHVLJQDWHG� &29,'� 27� VKRXOG� KDYH� DW�
OHDVW�WZR�VWDQG�DORQH�DLU�FRQGLWLRQHUV�RI�DGHTXDWH�
FDSDFLW�� IRU� DSSURSULDWH� FLUFXODWLRQ�� 7KH� URRP�
WHPSHUDWXUH� VKRXOG� EH�PDLQWDLQHG� EHWZHHQ� ���&�
DQG� ���&�DQG� WKH� UHODWLYH�KXPLGLW��EHWZHHQ� ����
DQG�����

%HIRUH�UHOHDVLQJ�WR�RXWVLGH��WKH�H[KDXVW�DLU�VKRXOG�
EH�WUHDWHG�E���H[KDXVW�DLU�WUHDWPHQW��SUHIHUDEO��E��
high� ef�ciency� particulate� air� (HEPA)� �ltration.�
If� HEPA� �ltration� technique� is� not� available,the�
H[KDXVW�DLU�LV�WUHDWHG�ZLWK�FKHPLFDO�GLVLQIHFWLRQ�E��
���K�SRFKORULWH��8OWUDYLROHW��89��LUUDGLDWLRQ�IRU����
PLQXWHV�DQG�KHDWLQJ�DW�D�WHPSHUDWXUH�RI����&�IRU����
PLQ�FDQ�EH�RWKHU�RSWLRQV�

�OO�WKH�HVVHQWLDO�GUXJV��HTXLSPHQW�OLNH�DQHVWKHVLD�
machine,� de�brillation,� anesthesia� monitors,�
SHUIXVLRQ�HTXLSPHQW��7((�PDFKLQH��,�%3�PDFKLQH��
LQIXVLRQ� SXPSV� VKRXOG� EH� DYDLODEOH� ZKHUHDV� WKH�
QRQ�HVVHQWLDO� HTXLSPHQW� VKRXOG� EH� NHSW� RXWVLGH�
WKH� GHVLJQDWHG� &29,'� DUHD�� 7KHUH� VKRXOG� EH�
DSSURSULDWH� SODVWLF� FRYHUV� IRU� WKH� HTXLSPHQW�
DV� ZHOO� DV� IUHTXHQW� VDQLWL]DWLRQ� ZLWK� WHUPLQDO�
FOHDQLQJ�DIWHU�SURFHGXUH��7KH�HVVHQWLDO�GUXJV�DQG�
HPHUJHQF��GUXJV�VKRXOG�EH�GLVFDUGHG�DIWHU�WKH�XVH�
LQ� DSSURSULDWH� FRQWDLQHU�� 7KH� VSHFLDO� HTXLSPHQW�
UHTXLULQJ� LQ� WKH� DHURVRO� JHQHUDWLQJ� SURFHGXUH�
OLNH� YLGHR� ODU�QJRVFRSH�� LQWXEDWLRQ� ER[�� ZHOO�
functioning�suction�apparatus,�HME��lter�and�tube�
FODPS�VKRXOG�EH�DYDLODEOH��/DUJH�FOHDU�ELOO�ERDUGV�
DQG�VLJQDJH�LQ�(QJOLVK�DV�ZHOO�DV�LQ�ORFDO�ODQJXDJH�
VKRXOG�EH�SODFHG�

�R���F������DU��DF���U��U������R�����D�����

7KH� HPHUJHQF�� VXUJHU�� RU� OLIHVDYLQJ� PHDVXUHV�
FDQQRW�EH�DYRLGHG�LQ�&29,'����LQIHFWLRQ�DOWKRXJK�
WKH�SDWLHQW�DQG�WKH�KHDOWK�FDUH�SURYLGHU�DUH�DW�ULVN��
7KH�QHHG�RI�VXUJHU��VKRXOG�RYHUZHLJK�DJDLQVW�WKH�
ULVN�RI�&29,'�LQIHFWLRQ��7KH�VXUJHU��VKRXOG�FDUU��
RXW�LQ�D�GHVLJQDWHG�&29,'�RSHUDWLQJ�URRP��

�IWHU�SXWWLQJ�RQ�WKH�27�FORWKHV��VFUXE�LQ�WKH�VFUXE�
URRP�DQG�ZHDU�WKH�3HUVRQDO�3URWHFWLYH�(TXLSPHQW�
�33(�� LQ� WKH�GHVLJQDWHG�'RQQLQJ�5RRP��7KH�33(�
includes� coverall� suit,�well-�tting�N95� respirator,�
JRJJOHV�� GRXEOH� JORYHV�� WKH� VKRH� FRYHU� DQG� IDFH�
VKLHOG��7DEOH����

6DPEKXQDWK�'DV��'HYLVKUHH�'DV���&DUGLDF�2SHUDWLRQ��PLGVW�RI�&29,'����3DQGHPLF����5HYLHZ�RI�
3UHFDXWLRQDU��0HDVXUHV
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7DEOH����/HYHO�RI�33(�NLW�IRU�&29,'�DQG�QRQ��&29,'�SDWLHQW�

)RU��R���&29,��3DWLH�W )RU�&29,��3DWLH�W

&DS &RYHUDOO�VXLW

*RJJOHV *RJJOHV

)DFH�VKLHOG )DFH�VKLHOG

1�����PDVN 1����PDVN

/HYHO���VXUJLFDO�*RZQ 'RXEOH�JORYHV

'RXEOH�JORYHV�
6KRH�FRYHU

6KRH�FRYHU

�OO�WKH�HTXLSPHQW�VKRXOG�EH�FKHFNHG�LQ�DGYDQFH�
DQG�HPHUJHQF��DQG�HVVHQWLDO�GUXJV�WR�EH�SUHSDUHG��
7ZR� KLJK� TXDOLW�� +HDW� DQG� 0RLVWXUH� ([FKDQJH�
)LOWHUV� �+0()V�� VKRXOG� EH� SODFHG�� RQH� EHWZHHQ�
H[SLUDWRU�� OLPE� DQG� DQDHVWKHVLD� PDFKLQH� DQG�
DQRWKHU�EHWZHHQ�WUDFKHDO�WXEH�DQG�EUHDWKLQJ�FLUFXLW�

2QFH�RSHUDWLQJ�WHDP�LV�UHDG��LQFOXGLQJ�VXUJHRQ��
DQHVWKHVLRORJLVWV�� SHUIXVLRQ� VWDII�� QXUVLQJ� VWDII��
UXQQHU��WHFKQLFLDQ�WKHQ�&29,'����LQIHFWHG�SDWLHQW�
is�wheeled� in� through� prede�ned� corridor� to� the�
RSHUDWLRQ� WKHDWUH�� 7KH� SDWLHQW� VKRXOG� ZHDU� FDS��
RSHUDWLRQ� WKHDWUH�FORWKHV��SUHIHUDEO��1���PDVN�RU�
VXUJLFDO�PDVN�DQG�VKRXOG�EH�GUDSHG�ZLWK�DSODVWLF�
VKHHW��6WDQGDUG�URXWLQH�DQDHVWKHVLD�PRQLWRULQJ� WR�
EH�LQVWLWXWHG�

)RU� JHQHUDO� DQDHVWKHVLD�� WKH� SDWLHQW� VKRXOG�
be� pre-oxygenated� with� 100%� oxygen� for� �ve�
minutes� with� patient� wearing� mask.� High� �ow�
R[�JHQ� VKRXOG� EH� DYRLGHG� LQ� RUGHU� WR� SUHYHQW�
DHURVROL]DWLRQ�� 7KH� SDWLHQW� VKRXOG� EH� LQVWUXFWHG�
QRW�WR�FRXJK��7KH�FKRLFH�RI�LQGXFWLRQ�GUXJV�VKRXOG�
EH� LQ�DFFRUGDQFH� WR�KHPRG�QDPLF�FRQVLGHUDWLRQV��
)HQWDQ�O� LV� UHFRPPHQGHG� IRU� DQDOJHVLD� DQG�
PLGD]RODP�IRU�DPQHVLD��

5DSLG� VHTXHQFH� LQGXFWLRQ� DQG� WUDFKHDO�
LQWXEDWLRQ� ZLWK� FULFRLG� SUHVVXUH� LV� SUHIHUDEOH�
DQG� HQVXUH� DGHTXDWH� QHXURPXVFXODU� EORFNDGH� WR�
DYRLG� FRXJKLQJ� ZKLFK� HQKDQFHV� DHURVROL]DWLRQ��
,QWUDYHQRXV� OLJQRFDLQH� PD�� EH� XVHG� WR� SUHYHQW�
EXFNLQJ�GXULQJ�WUDFKHDO�LQWXEDWLRQ�

,Q�RUGHU�WR�SUHYHQW�DHURVROL]DWLRQ�WKH�WUDFKHDO�WXEH�
cuff� should�be� in�ated�before�starting�ventilation.�
,PPHGLDWHO��FODPS�WKH�WUDFKHDO�WXEH�DQG�DWWDFK�WKH�
+0()�RQ�WUDFKHDO�WXEH���YRLG�PDQXDO�YHQWLODWLRQ�
WR� SUHYHQW� JHQHUDWLRQ� RI� DHURVROL]DWLRQ� RI� YLUXV�
IURP�DLUZD�V�

8VH�SODVWLF�RU�DFU�OLF�,QWXEDWLRQ�ER[�DQG�SODVWLF�
WUDQVSDUHQW�VKHHWV�WR�FRYHU�WKH�SDWLHQW�FRPSOHWHO���
7UDFKHDO�,QWXEDWLRQ�FDQ�EH�GRQH�WKURXJK�WKH�FOHDU�
WUDQVSDUHQW�SODVWLF�LQWXEDWLRQ�ER[��WKXV�PLQLPL]LQJ�
DHURVRO�JHQHUDWLRQ�

7R� LQFUHDVH� WKH� GLVWDQFH� EHWZHHQ� WKH� SDWLHQW�V�
DLUZD��DQG�WKH�DQHVWKHVLRORJLVW�9LGHR�ODU�QJRVFRSH�
LV� WKH� PRGDOLW�� RI� FKRLFH�� ,W� QRW� RQO�� LPSURYHV�

LQWXEDWLRQ� VXFFHVV� UDWH� EXW� DOVR� DYRLGV� PXOWLSOH�
attempts�for�tracheal�intubation.�Awake��ber�optic�
LQWXEDWLRQ�VKRXOG�EH�DYRLGHG�ZKHQHYHU�SRVVLEOH�DV�
LW�PD�� LQFUHDVH� DHURVROL]DWLRQ��1HEXOL]DWLRQ�ZLWK�
ORFDO�DQDHVWKHWLF�DOVR�LQFUHDVHV�DHURVROL]DWLRQ�

7((� H[DPLQDWLRQ� VKRXOG� EH� DYRLGHG� DV� IDU� DV�
SRVVLEOH��,I�LWV�XVH�LV�HVVHQWLDO��WKH�7((�SUREH�VKRXOG�
EH� FRYHUHG� ZLWK� WUDQVSDUHQW� SODVWLF� FRYHU� ZLWK�
DGHTXDWH� MHOO�� WR� SUHYHQW� LWV� FRQWDPLQDWLRQ�� 7KH�
SHUIXVLRQ� WHDP� VKRXOG� IROORZ� SURSHU� FDUH� ZKLOH�
KDQGOLQJ�WKH�PDMRU�EORRG�DQG�SURGXFWV�

7KH�&3%� WLPH� VKRXOG� EH� UHGXFHG� DV�PLQLPXP�
DV� SRVVLEOH� WR� DYRLG� H[WUDFRUSRUHDO� LQGXFHG�
in�ammatory� cytokine� generation.� The� use� of�
EORRG�DQG�EORRG�SURGXFWV�VKRXOG�EH�PLQLPL]HG�WR�
DYRLG� WUDQVIXVLRQ� LQGXFHG� OXQJ� LQMXU�� DQG� RUJDQ�
G�VIXQFWLRQ�

&R�FO�VLR�

7KH� &29,'���� SDQGHPLF� KDV� FDXVHG� QRWDEOH�
DPRXQW� RI� GLVDELOLW��� GHDWK� DQG� UHVXOWLQJ� LQ�
signi�cant� emotional� impact� on� families� and�
UHIUDPLQJ� RI� VRFLDO� VWUXFWXUHV� ZLWK� UHPDUNDEOH�
consequences�on�economy.�There�was�a�signi�cant�
LPSDFW�RQ�KHDOWK�FDUH�SURYLVLRQ�ZLWK�UHVWUXFWXULQJ�
WKH�KHDOWK�FDUH�UHVRXUFHV�LQFOXGLQJ�FDUGLDF�VXUJHU���
�V� D� FRQVHTXHQFH�WKH� EXUGHQ� RI� FDUGLDF� DQG�
DRUWR�YDVFXODU� GLVHDVHJUDGXDOO�� LQFUHDVLQJ� DQG�
ZRUVHQLQJ�� 7KHVH� SDWLHQWV� DUH� QRW� RQO�� KLJK� ULVN�
IRU� DFTXLULQJ� FRYLG� LQIHFWLRQ� EXW� DOVR� DUH� QLGXV�
IRU� VSUHDGLQJ� LQIHFWLRQ�� +RZHYHU�� ZLWK� XWPRVW�
SUHFDXWLRQ� DQG� VDIHW�� PHDVXUHV� VXFK� FHUWDLQ�
XQWRZDUG�VLWXDWLRQV�FDQ�EH�KDQGOHG��

5HIHUH�FHV

��� :XKDQ� 0XQLFLSDO� +HDOWK� &RPPLVVLRQ�� :XKDQ�
0XQLFLSDO� &RPPLVVLRQ� RI� +HDOWK� DQG� +HDOWK�
RQ� SQHXPRQLD� RI� QHZ� FRURQD� YLUXV� LQIHFWLRQ��
�YDLODEOH� DW�KWWS���ZMZ�ZXKDQ�JRY�FQ�IURQW�
ZHE�VKRZ'HWDLO����������������

��� :XKDQ� 0XQLFLSDO� +HDOWK� &RPPLVVLRQ�� :XKDQ�
0XQLFLSDO�+HDOWK�DQG�+HDOWK�&RPPLVVLRQ�V�EULHILQJ�
RQ� WKH� FXUUHQW� SQHXPRQLD� HSLGHPLF� VLWXDWLRQ� LQ�
RXU�FLW����YDLODEOH�DW��KWWS���ZMZ�ZXKDQ�JRY�FQ�
IURQW�ZHE�VKRZ'HWDLO���������������

��� +XDQJ�&��:DQJ�<��/L�;��HW�DO��&OLQLFDO�IHDWXUHV�RI�
SDWLHQWV� LQIHFWHG�ZLWK����� QRYHO� FRURQD� YLUXV� LQ�
:XKDQ��&KLQD��/DQFHW������������������

��� :DQJ�'��+X�%��+X�&��HW�DO��&OLQLFDO�FKDUDFWHULVWLFV�
RI� ���� KRVSLWDOL]HG� SDWLHQWV� ZLWK� ����� QRYHO�
FRURQD� YLUXV� LQIHFWHG� SQHXPRQLD� LQ� :XKDQ��
&KLQD��-�0������)HE����KWWSV���GRL�RUJ���������
MDPD�����������

��� +XL�'6��,��]KDU�(��0DGDQL�7���HW�DO��7KH�FRQWLQXLQJ�
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���

�����Q&R9�HSLGHPLF�WKUHDW�RI�QRYHO�FRURQDYLUXVHV�
WR� JOREDO� KHDOWK� �� WKH� ODWHVW� ����� QRYHO� FRURQD�
YLUXV� RXWEUHDN� LQ�:XKDQ��&KLQD�� ,QW� -� ,QIHFW�'LV�
��������������

��� &KHQ�1��=KRX�0��'RQJ�;��HW�DO��(SLGHPLRORJLFDO�
DQG�FOLQLFDO�FKDUDFWHULVWLFV�RI����FDVHV�RI������QRYHO�
FRURQD� YLUXV� SQHXPRQLD� LQ� :XKDQ�� &KLQD�� ��
GHVFULSWLYH�VWXG���/DQFHW����������������

��� :RUOG� +HDOWK� 2UJDQL]DWLRQ�� :+2� GLUHFWRU�
JHQHUDO�V�RSHQLQJ�UHPDUNV�DW�WKH�PHGLD�EULHILQJ�RQ�
&29,'�������0DUFK� �������YDLODEOH� DW�� KWWSV���
ZZZ�ZKR�LQW�GJ�VSHHFKHV�GHWDLO�ZKR�GLUHFWRU�
JHQHUDO�V�RSHQLQJ�UHPDUNV�DW�WKHPHGLD�EULHILQJ�
RQ�FRYLG�������PDUFK������

��� &KHQH�� &�� &RURQD� YLUXV�� IROORZ� �� RYHUDUFKLQJ�
SULQFLSOHV�IRU�GHOD�LQJ�HOHFWLYH�VXUJHU���������+HDOWK�
/HDGHUV�� KWWSV���ZZZ�KHDOWKOHDGHUVPHGLD�FRP�
FOLQLFDOFDUH�FRURQDYLUXV�IROORZ���RYHUDUFKLQJ�
SULQFLSOHV�GHOD�LQJ�HOHFWLYH�VXUJHU��

��� &HQWHUV� IRU� 'LVHDVH� &RQWURO� DQG� 3UHYHQWLRQ��
&RURQDYLUXV� GLVHDVH� �����&29,'������ 6LWXDWLRQ�
VXPPDU��� �YDLODEOH� DW�� KWWSV���ZZZ�FGF�JRY�
FRURQDYLUXV������QFRY�VXPPDU��KWPO�

���� :RUOG� +HDOWK� 2UJDQL]DWLRQ�� 1RYHO� FRURQD� YLUXV�
�&29,'����� VLWXDWLRQ� GDVK� ERDUG�� �YDLODEOH� DW��
KWWSV���H[SHULHQFH�DUFJLV�FRP�H[SHULHQFH����G�
DFH������I�D�EHHHHH�E����FG�

���� &HQWHUV� IRU� 'LVHDVH� &RQWURO� DQG� 3UHYHQWLRQ��
,QWHULP� LQIHFWLRQ� SUHYHQWLRQ� DQG� FRQWURO�
UHFRPPHQGDWLRQV� IRU� SDWLHQWV� ZLWK� FRQILUPHG�
FRURQDYLUXV� GLVHDVH����� �&29,'����� RU� SHUVRQV�
XQGHU� LQYHVWLJDWLRQ� IRU� &29,'���� LQ� KHDOWKFDUH�
VHWWLQJV�� �YDLODEOH� DW�KWWSV���ZZZ�FGF�JRY�
FRURQDYLUXV������QFRY�LQIHFWLRQ�FRQWURO�
FRQWURO�UHFRPPHQGDWLRQV�KWPO�

���� &HQWHUV� IRU� 'LVHDVH� &RQWURO� DQG� 3UHYHQWLRQ��
&RURQDYLUXV� 'LVHDVH� ����� �&29,'������
,QWHULP� ,QIHFWLRQ� 3UHYHQWLRQ� DQG� &RQWURO�
5HFRPPHQGDWLRQV� IRU3DWLHQWV�:LWK� 6XVSHFWHG� RU�
&RQILUPHG�&RURQDYLUXV�'LVHDVH�������&29,'����
LQ�+HDOWKFDUH�6HWWLQJV���YDLODEOH�DW��KWWSV���ZZZ�
FGF�JRY�FRURQDYLUXV������QFRY�KFS�LQIHFWLRQ�
FRQWURO�UHFRPPHQGDWLRQV�KWPO�

���� &HQWHUV� IRU� 'LVHDVH� &RQWURO� DQG� 3UHYHQWLRQ��
&RURQDYLUXV�'LVHDVH�������&29,'������+HDOWKFDUH�
)DFLOLWLHV��3UHSDULQJ�IRU�&RPPXQLW��7UDQVPLVVLRQ��
�YDLODEOH� DW�� KWWSV���ZZZ�FGF�JRY�
FRURQDYLUXV������QFRY�KHDOWKFDUH�IDFLOLWLHV�
JXLGDQFH�KFI�KWPO��

���� �PHULFDQ�&ROOHJH�RI�6XUJHRQV��&29,'�����(OHFWLYH�
&DVH� 7ULDJH� *XLGHOLQHV� IRU6XUJLFDO� &DUH�� 0DUFK�
���� ������ �YDLODEOH� DW�� KWWSV���ZZZ�IDFV�RUJ�
FRYLG����FOLQLFDO�JXLGDQFH�HOHFWLYH�FDVH�

���� +DIW� -:���WOXUL�3���LODZDGL�*��HW�DO��RQ�EHKDOI�RI�
7KH�6RFLHW�� RI�7KRUDFLF�6XUJHRQV&29,'����7DVN�
)RUFH� DQG� WKH�:RUNIRUFH� IRU��GXOW� &DUGLDF� DQG�
9DVFXODU� 6XUJHU��� �GXOW� FDUGLDF� VXUJHU�� GXULQJ�

WKH� &29,'���� SDQGHPLF�� D� WLHUHGSDWLHQW� WULDJH�
JXLGDQFH� VWDWHPHQW�� �QQ� 7KRUDF� 6XUJ�� KWWSV���
GRL�RUJ���������M�DWKRUDFVXU��������������

���� :DQJ�'��+X�%��+X�&��HW�DO��&OLQLFDO�FKDUDFWHULVWLFV�
RI� ���� KRVSLWDOL]HG� SDWLHQWV� ZLWK� ����� QRYHO�
FRURQDYLUXVHLQIHFWHGSQHXPRQLD�LQ�:XKDQ��&KLQD��
-DPD������0DU����������������H��

���� +XDQJ� &�� :DQJ� <�� /L� ;�� HW� DO�� &OLQLFDO�
IHDWXUHV� RI� SDWLHQWV� LQIHFWHG� ZLWK� ����� QRYHO�
FRURQDYLUXV� LQ� :XKDQ�� &KLQD�� /DQFHW����� )HE�
�����������������H����

���� =KHQJ� <<�� 0D� <7�� =KDQJ� -<�� HW� DO�� &29,'����
DQG� WKH� FDUGLRYDVFXODU� V�VWHP�� 1DWXUH� 5HYLHZV�
&DUGLRORJ�������0DU����H��

���� 9DGXJDQDWKDQ� 0�� 9DUGHQ�� 2�� 0LFKHO� 7�� HW� DO��
5HQLQHDQJLRWHQVLQHDOGRVWHURQH� V�VWHP� LQKLELWRUV�
LQ�SDWLHQWV�ZLWK�&RYLG����1HZ�(QJODQG�-RXUQDO�RI�
0HGLFLQH�������SU����������������H��

���� *DXGULRW� %�� 8KHO� )�� *UHJRLUH� 0�� HW� DO�� ,PPXQH�
G�VIXQFWLRQ� DIWHU� FDUGLDF� VXUJHU�� ZLWK�
FDUGLRSXOPRQDU�� E�SDVV�� EHQHILFLDOHIIHFWV� RI�
PDLQWDLQLQJ� PHFKDQLFDO� YHQWLODWLRQ�� 6KRFN� �����
6HS������������H���

���� 5XDQ�4��<DQJ�.�:DQJ:��HW�DO��&OLQLFDO�SUHGLFWRUV�
RI�PRUWDOLW��GXH�WR�&29,'����EDVHG�RQ�DQ�DQDO�VLV�
RI� GDWD� RI� ���� SDWLHQWVIURP� :XKDQ�� &KLQD��
,QWHQVLYH�&DUH�0HGLFLQH������0DU����H��

���� &KHQ�&��=KDQJ�;5�� -X�=<��HW�DO���GYDQFHV� LQ�WKH�
UHVHDUFK�RI�F�WRNLQH�VWRUP�PHFKDQLVP�LQGXFHG�E��
&RURQD�9LUXV�'LVHDVH�����DQG�WKH�FRUUHVSRQGLQJ�
LPPXQRWKHUDSLHV��=KRQJKXD�VKDR�VKDQJ�=D�]KL��
=KRQJKXDVKDRVKDQJ�]D]KL��&KLQ�-RXUQDO�RI%XUQV�
�����0DU�������(����

���� %DXHU����+DXVPDQQ�+��6FKDDUVFKPLGW�-��HW�DO��6KHG�
EORRG�VHSDUDWLRQ�DQG�FHOO�VDYHU��DQ�LQWHJUDO�SDUW�RI�
0L(&&"�6KHGEORRG�VHSDUDWLRQ�DQG�LWV�LQIOXHQFH�RQ�
WKH� SHULRSHUDWLYH� LQIODPPDWRU�� UHVSRQVH� GXULQJ�
FRURQDU�� UHYDVFXODUL]DWLRQ�ZLWKPLQLPDO� LQYDVLYH�
H[WUDFRUSRUHDO� FLUFXODWLRQ� V�VWHPVHD� UDQGRPL]HG�
FRQWUROOHG�WULDO��3HUIXVLRQ������0DU����������H���

���� +XIIP�HU�-/��*URYHV�'6��3XOPRQDU��FRPSOLFDWLRQV�
RI�FDUGLRSXOPRQDU��E�SDVV��%HVW�3UDFWLFH�5HVHDUFK�
&OLQLFDO��QDHVWKHVLRORJ������-XQ������������H���

���� GHO�5LR�&��0DODQL�31��&29,'�����QHZ�LQVLJKWV�RQ�
D� UDSLGO�� FKDQJLQJ� HSLGHPLF�� -DPD� ����� )HE� ����
KWWSV���GRL�RUJ���������MDPD�����������

���� /HL�6�� -LDQJ�)��6X�:��HW�DO��&OLQLFDO� FKDUDFWHULVWLFV�
DQG� RXWFRPHV� RI� SDWLHQWV� XQGHUJRLQJ� VXUJHULHV�
GXULQJ� WKH� LQFXEDWLRQSHULRG� RI� &29,'����
LQIHFWLRQ��(�&OLQLFDO�0HGLFLQH�������SU����������

���� ,�0��6KHKDWD���PLU�(OKDVVDQ�� -DL�:RQ�-XQJ��HW�DO��
(OHFWLYH� FDUGLDF� VXUJHU�� GXULQJ� WKH� &29,'����
SDQGHPLF�� 3URFHHG� RU� SRVWSRQH"�� %HVW� 3UDFWLFH�
�� 5HVHDUFK� &OLQLFDO� �QDHVWKHVLRORJ�� ��� �������
���H��������

6DPEKXQDWK�'DV��'HYLVKUHH�'DV���&DUGLDF�2SHUDWLRQ��PLGVW�RI�&29,'����3DQGHPLF����5HYLHZ�RI�
3UHFDXWLRQDU��0HDVXUHV


