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Lyon��+{SLWDO� GH� OD�&URL[�5RXVVH��&�*XpULQ�� -&�5LFKDUG��)�%D\OH��*�%RXUGLQ��9�/HUD\��)�

:DOOHW�� %� 'HODQQR\�� 6� 'HERUG�� $� 6WRLDQ�� 3� 1HVPH�� 9� 3RURW�� +{SLWDO� 6DLQW�-RVHSK�� 6�

5RVVHOOL�� +{SLWDO� (GRXDUG� +HUULRW�� /� $UJDXG�� 2� 0DUWLQ�� La Roche Sur Yon�� &HQWUH�

+RVSLWDOLHU�'pSDUWHPHQWDO��-�5HLJQLHU��(�*UHDX��1�0DTXLJQHDX��Roanne��&HQWUH�+RVSLWDOLHU��

3� %HXUHW�� Rennes�� +{SLWDO� 3RQFKDLOORX�� <� /H� 7XO]R�� $� *DFRXLQ�� Orléans�� +{SLWDO� GH� OD�

VRXUFH�7� %RXODLQ�� ,� 5XQJH�� '� %HQ]NUL�� $�0DWKRQQHW��0� 6NDU]\QVNL�� $� %UHWDJQRO�� Tours��

+{SLWDO�%UHWRQQHDX��'� 3HUURWLQ�� (�0HUFLHU��9� 6LPHRQ�9LHXOHV��Angers�� &HQWUH�+RVSLWDOLHU�

8QLYHUVLWDLUH��$�0HUFDW��/�0DVVRQ��Chambéry��&HQWUH�KRVSLWDOLHU��0�%DGHW��Limoges��&+8�

'XSX\WUHQ�� 0� &ODYHO�� -� 7DQW\�� Angoulême�� &HQWUH� KRVSLWDOLHU�� 2� %DXGLQ�� 9� *LVVRW�� &�

&UDFFR�� $� 'HVDFK\�� 0$� )DOO\�� /� 5RELQ�� Poitiers�� +{SLWDO� -HDQ� %HUQDUG�� 5� 5REHUW�� '�

&KDWHOOLHU��9�*RXGHW��(�*R\KHQHL[��&�*XLJQRQ��Montpellier��+{SLWDO�6DLQW�(ORL��6�-DEHU��%�

<RXQJ�� )� %HODILD�� -� &DUU�� 1� 5RVVHO�� Barcelone�� +RVSLWDO� GH� OD� 6DQWD� &UHX� L� 6DQW� 3DX�� -�

0DQFHER��0�7XUHOOD��)�5RFKH�&DPSR��+0�$JXLUUH�%HUPHR��Bordeaux��+{SLWDO�3HOOHJULQ��*�

+LOEHUW��6�&R]��Annecy��&HQWUH�+RVSLWDOLHU�GH� OD� UpJLRQ�$QQHFpHQQH��0�6LURGRW��$�/HYUDW��

Marseille��+{SLWDO�GH�OD�7LPRQH��0�*DLQQLHU��0�%LVEDO��Cergy�Pontoise��&HQWUH�KRVSLWDOLHU�

5HQp�'XERV��-�5LFKHFRHXU��'�&RPEDX[��Nîmes��+{SLWDO�&DUHPHDX��-<�/HIUDQF��&�%HQJOHU��)�

&DVDQR�� 6� /ORUHW. Grenoble�� &+8� OD� 7URQFKH�� -)� 7LPVLW�� $� %RQDGRQQD��Avignon�� &HQWUH�

KRVSLWDOLHU�� .� 3DYDGD\�� Saint�Etienne�� +{SLWDO� 1RUG�� )� =HQL�� (� 'LFRQQH�� Dôle�� &HQWUH�

KRVSLWDOLHU� /RXLV� 3DVWHXU�� '� 3HUH]�� Clermont�Ferrand�� +{SLWDO� *DEULHO� 0RQWSLHG�� %�

6RXZHLQH�� $� /DXWUHWWH�� $$�+XVVDLQ��Paris�� +{SLWDO� GH� OD� 3LWLp�6DOSpWULqUH�� $�'HPRXOH�� /�

.RQWDU��Annonay��&HQWUH�+RVSLWDOLHU��9�&DGLHUJXH��

Methodology��/�$\]DF��5�*LUDUG��/�%DERL��-�(VFDQGH��*�)ODQGUHDX��'�0RUHDX��0�9DQKRYH��

0�6LGLEH��-0�9LOOLHU��
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Steering committee�� /� $\]DF�� 5� *LUDUG�� /� %DERL�� &� *XpULQ�� 9� 6FKUHLEHU�� -� (VFDQGH�� *�

)ODQGUHDX��'�0RUHDX��0�9DQKRYH��0�6LGLEH��

Data Safety Management Board�� 5.�$OEHUW�0'�� 3XOPRQDU\� DQG� &ULWLFDO� &DUH�0HGLFLQH�

'HSDUWPHQW��'HQYHU��&RORUDGR��86$���-'�&KLFKH�0'�3K'�6HUYLFH�GH�5pDQLPDWLRQ�0pGLFDOH��

*URXSH� +RVSLWDOLHU� &RFKLQ�� 3DULV�� )UDQFH��� '� 7DVVDX[� 0'�� 6HUYLFH� GH� 6RLQV� ,QWHQVLIV��

+{SLWDX[�8QLYHUVLWDLUHV�GH�*HQqYH��*HQHYD��6ZLW]HUODQG��
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Patients 

Non-inclusion criteria: 

���&RQWUDLQGLFDWLRQ�IRU�SURQH�SRVLWLRQLQJ��

� D��,QWUDFUDQLDO�SUHVVXUH�!���PP�+J�RU�FHUHEUDO�SHUIXVLRQ�SUHVVXUH�����PP+J�

� E�� 0DVVLYH� KHPRSW\VLV� UHTXLULQJ� DQ� LPPHGLDWH� VXUJLFDO� RU� LQWHUYHQWLRQDO� UDGLRORJ\�

SURFHGXUH�

� F��7UDFKHDO�VXUJHU\�RU�VWHUQRWRP\�GXULQJ�WKH�SUHYLRXV����GD\V�

� G��6HULRXV�IDFLDO�WUDXPD�RU�IDFLDO�VXUJHU\�GXULQJ�WKH�SUHYLRXV����GD\V�

� H��'HHS�YHQRXV�WKURPERVLV�WUHDWHG�IRU�OHVV�WKDQ���GD\V�

� I��&DUGLDF�SDFHPDNHU�LQVHUWHG�LQ�WKH�ODVW���GD\V�

� J��8QVWDEOH�VSLQH��IHPXU��RU�SHOYLF�IUDFWXUHV�

� K��0HDQ�DUWHULDO�SUHVVXUH�ORZHU�WKDQ����PP�+J�

� L��3UHJQDQW�ZRPHQ�

� M��6LQJOH�DQWHULRU�FKHVW�WXEH�ZLWK�DLU�OHDNV�

���5HVSLUDWRU\�UHDVRQ�

� D��,QKDOHG�QLWULF�R[LGH��12L��RU�DOPLWULQH�ELVPHV\ODWH�XVH�EHIRUH�LQFOXVLRQ�

� E��8VH�RI�H[WUDFRUSRUHDO�PHPEUDQH�R[\JHQDWLRQ��(&02��EHIRUH�LQFOXVLRQ��

���&OLQLFDO�FRQWH[W�

� D��/XQJ�WUDQVSODQWDWLRQ�

� E��%XUQV�RQ�PRUH�WKDQ������RI�WKH�ERG\�VXUIDFH�

F�� &KURQLF� UHVSLUDWRU\� IDLOXUH� UHTXLULQJ� R[\JHQ� WKHUDS\� RU� QRQ�LQYDVLYH� YHQWLODWLRQ�

�1,9��

G��8QGHUO\LQJ�GLVHDVH�ZLWK�D�OLIH�H[SHFWDQF\�RI�OHVV�WKDQ�RQH�\HDU�

� H��1,9�GHOLYHUHG�IRU�PRUH�WKDQ����KRXUV�EHIRUH�LQFOXVLRQ�

���2WKHU�QRQ�LQFOXVLRQ�FULWHULD�



� ��

� D��(QG�RI�OLIH�GHFLVLRQ�EHIRUH�LQFOXVLRQ�

E�� ,QFOXVLRQ� LQ�DQRWKHU� UHVHDUFK�SURWRFRO� LQ� WKH�SUHYLRXV����GD\V�ZLWK�PRUWDOLW\�DV� WKH�

PDLQ�HQG�SRLQW�

� F��3UHYLRXV�LQFOXVLRQ�LQ�WKH�SUHVHQW�VWXG\�

G��3URQH�SRVLWLRQLQJ�EHIRUH�LQFOXVLRQ�

H��6XEMHFW�GHSULYHG�RI�IUHHGRP��PLQRU��VXEMHFW�XQGHU�D�OHJDO�SURWHFWLYH�PHDVXUH�

� I��2SSRVLWLRQ�IURP�QH[W�RI�NLQ�
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Protocol 

Study design 

&�*XpULQ�GHVLJQHG�WKH�VWXG\��/�%DERL��-�(VFDQGH��*�)ODQGUHDX��'�0RUHDX��0�9DQKRYH��0�6LGLEH��-0�

9LOOLHU�JDWKHUHG�WKH�GDWD��/�$\]DF�DQDO\VHG�WKH�GDWD��&�*XpULQ�DQG�/�$\]DF�YRXFKHG�IRU�WKH�GDWD�DQG�

WKH�DQDO\VLV��&�*XpULQ��/�$\]DF�DQG�5�*LUDUG�ZURWH�WKH�SDSHU��&�*XpULQ�GHFLGHG�WR�SXEOLVK�WKH�SDSHU�� 

�
$IWHU�FKHFNLQJ�HOLJLELOLW\��D�������KRXU�VWDELOL]DWLRQ�SHULRG�ZDV�REVHUYHG�DQG�LQFOXVLRQ�ZDV�

FRQILUPHG�RQO\�DW�WKH�HQG�RI�WKLV�SHULRG��VHH�)LJXUH�6�����

3DWLHQWV� DVVLJQHG� WR� WKH� SURQH� JURXS� KDG� WR� EH� WXUQHG� ZLWKLQ� WKH� ILUVW� KRXU� IROORZLQJ�

UDQGRPL]DWLRQ�� 7KH\� ZHUH� SODFHG� LQ� SURQH� SRVLWLRQ� IRU� DW� OHDVW� ��� FRQVHFXWLYH� KRXUV��

3DUWLFLSDWLQJ�FHQWHUV�ZHUH�SURYLGHG�ZLWK�JXLGHOLQHV�WR�HQVXUH�WKH�EHVW�SRVVLEOH�VWDQGDUGL]DWLRQ�

RI�SURQH�SRVLWLRQLQJ���6WDQGDUG�LQWHQVLYH�FDUH�XQLW��,&8��EHGV�ZHUH�XVHG�IRU�DOO�SDWLHQWV��

Guidelines for the prone positioning placement 

7KH�SURWRFRO� VWDWHG� WKDW��� WR���SHUVRQV�ZHUH� UHTXLUHG� IRU� WKH�SURFHGXUH��RQH�RI� WKHP�EHLQJ�

GHGLFDWHG� WR� WKH� PDQDJHPHQW� RI� WKH� KHDG� RI� WKH� SDWLHQW�� WKH� HQGRWUDFKHDO� WXEH� DQG� WKH�

YHQWLODWRU� OLQHV�� 7KLV� SHUVRQ� DW� WKH� KHDG� RI� WKH� EHG� KDG� WR� FRRUGLQDWH� WKH� VWHSV� RI� WKH�

SURFHGXUH��7KH�RWKHU�SHUVRQV�VWRRG�DW�HDFK�VLGH�RI�WKH�EHG��,Q�WKH�ILUVW�VWHS��WKH�GLUHFWLRQ�RI�

WKH�URWDWLRQ��WR�WKH�OHIW�RU� WR� WKH�ULJKW��ZDV�GHFLGHG�JLYLQJ�SULRULW\�WR� WKH�VLGH�RI� WKH�FHQWUDO�

YHQRXV�OLQHV��7KH�OHQJWK�RI�YDVFXODU�DQG�YHQWLODWRU�OLQHV�ZDV�FKHFNHG�IRU�DSSURSULDWHQHVV��WKH�

HQGRWUDFKHDO�WXEH�DQG�JDVWULF�WXEH�ZHUH�VHFXUHG��DQG�WKH�SDWLHQW¶V�NQHHV��IRUHKHDG��FKHVW��DQG�

LOLDF�FUHVWV�ZHUH�SURWHFWHG�XVLQJ�DGKHVLYH�SDGV���

7KH�SDWLHQW�ZDV�WKHQ�PRYHG�DORQJ�WKH�KRUL]RQWDO�SODQH�WR�WKH�RSSRVLWH�VLGH�RI�WKH�EHG�VHOHFWHG�

IRU�WKH�GLUHFWLRQ�RI�URWDWLRQ���,Q�WKH�WKLUG�VWHS��WKH�SDWLHQW�ZDV�PRYHG�LQ�WKH�VDJLWWDO�SODQH�DQG�

PDLQWDLQHG� LQ� WKDW�SRVLWLRQ�IRU�D�VKRUW�ZKLOH� WR�DWWDFK� WKH�FDUGLDF�HOHFWURGHV� WR�KHU�KLV�EDFN�

DQG� WR� VHW� D� QHZ� EHG� VKHHW�� ,Q� WKH� ODVW� VWHS�� WKH� SDWLHQW� ZDV� WXUQHG� WR� WKH� FRPSOHWH� SURQH�

SRVLWLRQ��7KH�ERG\�ZDV�SODFHG�LQ�D�KRUL]RQWDO�SRVLWLRQ�DW�����GHJUHHV��7KH�DEGRPHQ�ZDV�QRW�
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VXSSRUWHG��7KH�KHDG�DQG�QHFN�ZHUH�WXUQHG�DOWHUQDWHO\�WR�WKH�ULJKW�RU�OHIW�HYHU\���KRXUV��7KH�

XSSHU� OLPEV� ZHUH� SODFHG� DORQJVLGH� WKH� ERG\�� 3DUWLFXODU� DWWHQWLRQ�ZDV� SDLG� ZKHQ� FKDQJLQJ�

SRVLWLRQV�WR�DYRLG�GLVFRQQHFWLQJ�WKH�YHQWLODWRU�RU�NLQNLQJ�LQ�WKH�YDVFXODU�OLQHV��2QH�YLGHR�RI�

SRVLWLRQLQJ� FKDQJHV� SHUIRUPHG� DW� RQH� RI� WKH� SDUWLFLSDWLQJ� FHQWHUV� LV� DYDLODEOH� DV�

VXSSOHPHQWDU\� PDWHULDO�� $QRWKHU� YLGHR� UHFRUGLQJ� SHUIRUPHG� E\� D� FRDXWKRU� FDQ� DOVR� EH�

GRZQORDGHG�IURP�UHIHUHQFH���� 

3DWLHQWV�DVVLJQHG�WR�VXSLQH�UHPDLQHG�LQ�D�VHPL�UHFXPEHQW�SRVLWLRQ���

�0HFKDQLFDO� YHQWLODWLRQ�ZDV� GHOLYHUHG� LQ� YROXPH� FRQWUROOHG�PRGH�ZLWK� FRQVWDQW� LQVSLUDWRU\�

IORZ��ZLWK�97�WDUJHWHG�DW���PO�NJ���SUHGLFWHG�ERG\�ZHLJKW��3%:��DQG�SRVLWLYH�HQG�H[SLUDWRU\�

SUHVVXUH��3((3��OHYHO�VHOHFWHG�IURP�D�3((3�),2��WDEOH��7DEOH�6����7KH�JRDO�ZDV�WR�NHHS�HQG�

LQVSLUDWRU\�SODWHDX�SUHVVXUH�RI�WKH�UHVSLUDWRU\�V\VWHP��3SODW��56���PHDVXUHG�DIWHU�D���VHF�SHULRG�

RI� QR� DLU� IORZ�� ���� FP� +�2� DQG� DUWHULDO� SODVPD� S+� EHWZHHQ� ����� DQG� ������ 5HVSLUDWRU\�

IUHTXHQF\��5)��ZDV�DGMXVWHG�WR�PDLQWDLQ�DUWHULDO�SODVPD�S+�ZLWKLQ�WKH�DERYH�UDQJH��ZLWKRXW�

H[FHHGLQJ� ��� EUHDWKV�PLQ����9HQWLODWRU� VHWWLQJV� FRXOG� EH� DGMXVWHG� DW� DQ\� WLPH� UHJDUGOHVV� RI�

SDWLHQW� SRVLWLRQ�� EDVHG� RQ� WKH� FRQWLQXRXV� PRQLWRULQJ� RI� WKH� R[\JHQ� VDWXUDWLRQ� E\� SXOVH�

R[LPHWU\� �6S2���� 3K\VLRORJLFDO� YDULDEOHV� ZHUH� PHDVXUHG� DW� SUHGHWHUPLQHG� WLPHV� LQ� ERWK�

JURXSV��0HDVXUHPHQWV� ZHUH� SHUIRUPHG� HYHU\� �� KRXUV� LQ� WKH� VXSLQH� JURXS�� DQG� MXVW� EHIRUH�

WXUQLQJ�SURQH��DIWHU���KRXU�RI�SURQLQJ��MXVW�EHIRUH�WXUQLQJ�EDFN�WR�VXSLQH��DQG���KRXUV�ODWHU�LQ�

WKH�SURQH�JURXS��$UWHULDO�EORRG�JDVHV�DQG�3SODW�56�ZHUH�PHDVXUHG�DW� WKHVH� WLPH�SRLQWV��7KH�

ODWWHU�ZDV�PHDVXUHG�LQ�VWDWLF�FRQGLWLRQV�LQ�SDWLHQWV�ZLWK�QR�VSRQWDQHRXV�EUHDWKLQJ�HIIRUWV�DQG�

WKH�12L�ZDV�VWRSSHG�LI�LW�ZDV�EHLQJ�XVHG��7KH�DGMXVWPHQWV�PDGH�WR�PHFKDQLFDO�YHQWLODWLRQ�LQ�

VSHFLILF�VLWXDWLRQV�DUH�GHWDLOHG�EHORZ��

7KH� FULWHULD� IRU� VWRSSLQJ� SURQH� WUHDWPHQW� ZHUH�� ��� R[\JHQDWLRQ� LPSURYHPHQW� GHILQHG� DV�

3D2��),2��������PP+J�ZLWK�3((3������FP�+�2�DQG�),2���������LQ�WKH�SURQH�JURXS��WKHVH�

FULWHULD� KDG� WR� EH�PHW� LQ� VXSLQH� DW� OHDVW� �� KRXUV� DIWHU� WKH� HQG� RI� WKH� ODVW� SURQH� VHVVLRQ�� ���
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3D2��),2�� UDWLR� GHWHULRUDWLRQ� E\�PRUH� WKDQ������ UHODWLYH� WR� VXSLQH� EHIRUH� WZR� FRQVHFXWLYH�

SURQH� VHVVLRQV�� DQG� ��� � FRPSOLFDWLRQV� RFFXUULQJ� GXULQJ� D� SURQH� VHVVLRQ� DQG� OHDGLQJ� WR� LWV�

LPPHGLDWH� LQWHUUXSWLRQ�� VXFK� DV� QRQ�VFKHGXOHG� H[WXEDWLRQ�� PDLQVWHP� EURQFKXV� LQWXEDWLRQ��

HQGRWUDFKHDO� WXEH� REVWUXFWLRQ�� KHPRSW\VLV�� 6S2������ RU� 3D2����PP+J� IRU� PRUH� WKDQ� ��

PLQXWHV�XQGHU�),2����FDUGLDF�DUUHVW��KHDUW�UDWH�����EHDWV�PLQ�IRU�PRUH�WKDQ���PLQXWH��V\VWROLF�

EORRG�SUHVVXUH����PP+J� IRU�PRUH� WKDQ���PLQXWHV��RU� DQ\�RWKHU� OLIH�WKUHDWHQLQJ� UHDVRQ� IRU�

ZKLFK�WKH�FOLQLFLDQ�GHFLGHG�WR�VWRS��

�$IWHU�SDWLHQWV�LQ�WKH�SURQH�JURXS�ZHUH�WXUQHG�WR�VXSLQH��WKH�SURQH�VHVVLRQ�FRXOG�EH�UHVXPHG�

DW�DQ\�WLPH�EHIRUH�WKH�SODQQHG�DVVHVVPHQW�DW���KRXUV�LQ�VXSLQH�LI�WKH�6S2��DQG�RU�3D2��FULWHULD�

ZHUH� IXOILOOHG�� �7KH�SURQLQJ�VWUDWHJ\�ZDV�DSSOLHG�HYHU\�GD\�XS� WR�GD\����XQOHVV� WKH�SDWLHQW�

PHW�WKH�SUHYLRXVO\�QRWHG�FULWHULD�IRU�VWRSSLQJ�WKH�SURQH�LQWHUYHQWLRQ��DIWHU�ZKLFK�LW�ZDV�XVHG�

DW�WKH�FOLQLFLDQ¶V�GLVFUHWLRQ��

3DWLHQWV�LQ�VXSLQH�ZHUH�QRW�DOORZHG�WR�FURVV�RYHU�WR�SURQH�H[FHSW�DV�D�UHVFXH�WKHUDS\�LQ�FDVH�

RI� OLIH�WKUHDWHQLQJ� K\SR[HPLD�� ZKHQ� DOO� WKH� IROORZLQJ� FULWHULD� ZHUH� PHW� VLPXOWDQHRXVO\��

3D2��),2����PP+J� XQGHU� ),2�� ���PD[LPDO� 3((3� DFFRUGLQJ� WR� 3((3�),2�� WDEOH�� ��� SSP�

LQKDOHG� QLWULF� R[LGH� �12L��� �� ȝJ�NJ���PLQ��� LQWUDYHQRXV� DOPLWULQH� ELVPHV\ODWH� LQIXVLRQ� DQG�

SHUIRUPDQFH�RI�UHFUXLWPHQW�PDQHXYHUV��

0DQDJHPHQW�RI�VHGDWLRQ�DQG�QHXURPXVFXODU�EORFNHUV��1%��LV�GHWDLOHG�EHORZ��:HDQLQJ�IURP�

PHFKDQLFDO� YHQWLODWLRQ� ZDV� FRQGXFWHG� LQ� WKH� VDPH� ZD\� IRU� ERWK� JURXSV� DFFRUGLQJ� WR� WKH�

SUHGHWHUPLQHG�VWUDWHJ\�H[SODLQHG�EHORZ��

 Data collection 

3DWLHQW� �DOLYH� RU� GHDG�� DQG� UHVSLUDWRU\� VWDWXV� �VXFFHVVIXO� H[WXEDWLRQ��1,9� XVH�� WUDFKHRWRP\�

SHUIRUPHG� RU� QRW�� ZHUH� UHFRUGHG� DW� GD\V� ��� DQG� ���� 7KH� WLPHV� RI� ,&8� DGPLVVLRQ� DQG�

GLVFKDUJH�ZHUH�DOVR�UHFRUGHG��

'DWD�TXDOLW\�ZDV�YHULILHG�E\�UHVHDUFK�IHOORZV��ZKR�UH�FKHFNHG�HYHU\�GDWD�SRLQW��
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 Adjustments to mechanical ventilation in specific situations 

,Q� WKH� HYHQW� RI� SDUWLDO� SUHVVXUH� RI� DUWHULDO� R[\JHQ� �3D2������PP�+J� RU� 6S2�� ������� WKH�

FOLQLFLDQ�ILUVW�DGMXVWHG�WKH�YHQWLODWRU�VHWWLQJV�DQG�WHVWHG�DUWHULDO�EORRG�JDVHV����PLQXWHV�ODWHU��

D� 3((3�DQG�),2��DFFRUGLQJ�WR�WKH�3((3�),2��WDEOH��7DEOH�6����

E� 1%�LI�QHHGHG��

F� ���SSP�12L�ZLWK�FRQFHQWUDWLRQ�UHDVVHVVHG����KRXUV�ODWHU��

G� &RQWLQXRXV� LQWUDYHQRXV� LQIXVLRQ� RI� ��PFJ�NJ���PLQ��DOPLWULQH� ELVPHV\ODWH�PD\�

EH�XVHG��

H� 5HFUXLWPHQW� PDQHXYHUV� ZHUH� QRW� UHFRPPHQGHG� EXW� WKHLU� XVH� ZDV� OHIW� WR� WKH�

FOLQLFLDQ¶V�GLVFUHWLRQ�DQG�UHFRUGHG�LQ�WKH�FDVH�UHSRUW�IRUP��

� ,I�3D2�!���PP�+J�RU�6S2�!�������

D� 1%�VWRSSHG�LI�EHLQJ�LQIXVHG���

E� 12L�VWRSSHG�LI�LQ�XVH��

F� $OPLWULQH�ELVPHV\ODWH�VWRSSHG�LI�EHLQJ�LQIXVHG���

G� 5HFUXLWPHQW�PDQHXYHUV�VWRSSHG�LI�XVHG��

H� 3((3�DQG�),2��PDQDJHPHQW�DFFRUGLQJ�WR�3((3�),2��WDEOH��7DEOH�6����

� ,I�3SODW�56!���FP�+�2���

� � ,I�VSRQWDQHRXV� LQVSLUDWRU\�HIIRUWV�ZHUH�FOLQLFDOO\�GHWHFWHG��1%�ZHUH�EROXVHG�� ,I�

3SODW�56�ZDV� VWLOO�!���FP�+�2��97�ZDV�GHFUHDVHG�E\� VWHSV�RI���PO�NJ��� HYHU\���PLQXWHV� DV�

ORQJ�DV�3SODW�56!���FP�+�2�XQWLO���PO�NJ��3%:��,I�S+�ZDV��������97�ZDV�QRW�GHFUHDVHG��

� � ,Q�QR�VSRQWDQHRXV�LQVSLUDWRU\�HIIRUWV�ZHUH�GHWHFWHG��97�ZDV�GHFUHDVHG�E\�VWHSV�

RI���PO�NJ���HYHU\���PLQXWHV�DV�ORQJ�DV�3SODW�56!���FP�+�2�XQWLO���PO�NJ��3%:��,I�S+�ZDV���

�����97�ZDV�QRW�GHFUHDVHG��
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� ,I�S+���������WKH�IROORZLQJV�LQWHUYHQWLRQV�ZHUH�DSSOLHG�LQ�WKLV�RUGHU��

D� 6HGDWLRQ�DQG�1%�UHJLPHQV�ZHUH�DGMXVWHG�WR�REWDLQ�D�VPRRWK�DGDSWDWLRQ�EHWZHHQ�

WKH�SDWLHQW�DQG�WKH�YHQWLODWRU��

E� (TXLSPHQW�GHDG�VSDFH�ZDV�PLQLPL]HG�LI�SUHVHQW��

F� 5)�ZDV�LQFUHDVHG�E\�VWHSV�RI���ZLWKRXW�H[FHHGLQJ����EUHDWKV�PLQ����

G� 6RGLXP�ELFDUERQDWH�ZDV�LQIXVHG�LQWUDYHQRXVO\�

H� ,I� S+� VWLOO� ������ LQ� VSLWH� RI� LQWHUYHQWLRQV� D�G��97�ZDV� LQFUHDVHG� E\� VWHSV� RI� ��

PO�NJ���XQWLO�S+�������ZLWKRXW�H[FHHGLQJ���PO�NJ��3%:��

� ,I�S+!������

D� 1%�ZDV�VWRSSHG�LI�LQIXVHG�EH\RQG�WKH���WK�KRXU�

E� 5)�ZDV�ORZHUHG�E\�VWHSV�RI����

� ,I�3SODW�56����FP�+�2�DQG�97���PO�NJ��3%:��

� � 97�ZDV�LQFUHDVHG�E\�VWHSV�RI���PO�NJ���HYHU\���PLQXWHV�XS�WR���PO�NJ��3%:�DV�

ORQJ�DV�3SODW�56����FP�+�2��

� ,I�D�SQHXPRWKRUD[�ZDV�GLDJQRVHG��

� � 3((3�OHYHO�ZDV�OHIW�WR�WKH�FOLQLFLDQ¶V�GLVFUHWLRQ�DV�ORQJ�DV�WKH�SQHXPRWKRUD[�

DQG�RU�WKH�FKHVW�WXEH�ZDV�SUHVHQW��7KH�RWKHU�VWXG\�UHFRPPHQGDWLRQV�VWLOO�DSSOLHG��

 Weaning from mechanical ventilation 

:HDQLQJ�ZDV� FRQGXFWHG� LQ� WKH� VDPH�ZD\� LQ� WKH� WZR� JURXSV� DFFRUGLQJ� WR� D� SUHGHWHUPLQHG�

VWUDWHJ\�DORQJ�WKH�IROORZLQJ�VWHSV��

)LUVW��RQFH�3D2���),2������PP+J��3((3����FP+�2�DQG�),2�������ZHUH�DFKLHYHG��WKH�1%�

ZHUH�VWRSSHG�LI�EHLQJ�LQIXVHG��6HGDWLYHV�ZHUH�VWRSSHG�DIWHU�1%�ZLWKGUDZDO��

6HFRQG��DV�VRRQ�DV�3((3�ZDV�����FP�+�2��3((3�ZDV�GHFUHDVHG� WR���FP�+�2�LQ���� WR����

PLQXWHV�� ,I� 6S2�� ZDV������ IRU� PRUH� WKDQ� �� PLQXWHV� RU� 5)!���PLQ���� SUHYLRXV� YHQWLODWRU�

VHWWLQJV�ZHUH� UHVXPHG�� ,I��ZLWK�3((3���FP�+�2�DQG�),2��������5)�ZDV�!���EUHDWKV�PLQ����
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SUHYLRXV� YHQWLODWRU� VHWWLQJV�ZHUH� UHVXPHG�� ,I� 5)�ZDV� ����PLQ���ZLWK� 3((3� �� FP�+�2� DQG�

),2��������D�SDWLHQW�ZDV�WKHQ�TXDOLILHG�DV�SRWHQWLDOO\�ZHDQDEOH�IURP�PHFKDQLFDO�YHQWLODWLRQ��

7KLUG��SRWHQWLDOO\�ZHDQDEOH�SDWLHQWV�ZHUH�ZHDQHG�XVLQJ�WKH�VWDQGDUGL]HG�SURWRFRO�LQ�SUHVVXUH�

VXSSRUW� YHQWLODWLRQ� �36�� DV� IROORZV�� ),2�� ZDV� VHW� WR� ���� DQG� 3((3� WR� �� FP� +�2�� 7KH�

REMHFWLYHV�ZHUH� WR� NHHS� D�5)�EHWZHHQ���� DQG���� EUHDWKV�PLQ��� DQG� D�6S2��������7KH�36�

OHYHO�ZDV�DGMXVWHG�ZLWKLQ�WKH���DQG����FP�+�2�ERXQGDU\��E\�VWHSV�RI���FP�+�2��,I�WKH�5)����

EUHDWKV�PLQ����WKH�36�OHYHO�ZDV�VHW�DW���FP�+�2��,I�WKH�5)�ZDV�EHWZHHQ����DQG����EUHDWKV�PLQ�

��� WKH� 36� ZDV� VHW� WR� ��� FP� +�2�� DQG� VXEVHTXHQWO\� DGMXVWHG� EHWZHHQ� �� DQG� ��� FP+�2�

DFFRUGLQJ�WR�WKH�6S2��DQG�5)�REMHFWLYHV��3DWLHQWV�ZHQW�EDFN�WR�YROXPH�FRQWUROOHG�PRGH�RU�WR�

36����FP�+�2�LI��D��5)!���EUHDWKV�PLQ��!��PLQXWHV��E��6S2�������!��PLQXWHV��F��H[FHVVLYH�

XVH� RI� DFFHVVRU\� UHVSLUDWRU\� PXVFOHV�� G�� SDUDGR[LFDO� DEGRPLQDO� PRWLRQ�� RU� H�� G\VSQHD��

DJLWDWLRQ�DOWHUHG� PHQWDO� VWDWXV�� RU� VZHDWLQJ� DWWULEXWDEOH� WR� D� FOLQLFDO� LQWROHUDQFH� RI� WKH�

ZLWKGUDZDO�RI�YHQWLODWRU�VXSSRUW��7KH�SDWLHQW�FRXOG�EH�H[WXEDWHG�ZKHQ�KH�VKH�WROHUDWHG�36���

FP+�2�ZLWK� 3((3� �� FP+�2� DQG� ),2�� ����� 7ROHUDQFH�ZDV� GHILQHG� DV�� 6S2������� DQG�RU�

3D2�����PP�+J�� 97���PO�NJ��3%:�� 5)���� EUHDWKV�PLQ���� DEVHQFH� RI� VLJQV�V\PSWRPV� RI�

UHVSLUDWRU\�GLVWUHVV��5)!���EUHDWKV�PLQ��!��PLQXWHV��6S2������!��PLQXWHV��XVH�RI�DFFHVVRU\�

UHVSLUDWRU\�PXVFOHV��SDUDGR[LFDO�DEGRPLQDO�PRWLRQ��G\VSQHD��VZHDWLQJ��DQG�DJLWDWLRQ�DOWHUHG�

PHQWDO� VWDWXV��� 7KH� XVH� RI� QRQ�LQYDVLYH� YHQWLODWLRQ� LQ� WKH� SRVW�H[WXEDWLRQ� SHULRG� DQG� WKH�

GHFLVLRQ� WR� SHUIRUP� D� WUDFKHRWRP\� ZHUH� OHIW� WR� WKH� FOLQLFLDQ¶V� GLVFUHWLRQ�� 6\QFKURQL]HG�

LQWHUPLWWHQW� PDQGDWRU\� YHQWLODWLRQ� DQG� ELSKDVLF� SRVLWLYH� DLUZD\� SUHVVXUH� PRGHV� ZHUH� QRW�

DOORZHG�E\�WKH�SURWRFRO��

 Management of sedation and neuromuscular blocker agents 
� � �
6HGDWLRQ�ZDV�PDQDJHG� WR� D� WDUJHW�5DPVD\� VFRUH�� RI� �� DVVHVVHG� HYHU\� �� KRXUV� ��� SDWLHQW� LV�

DQ[LRXV�RU�DJLWDWHG�RU�ERWK����SDWLHQW�LV�FR�RSHUDWLYH��RULHQWHG�DQG�WUDQTXLO����SDWLHQW�UHVSRQGV�

WR�FRPPDQG�RQO\����SDWLHQW�H[KLELWV�D�EULVN�UHVSRQVH�WR� OLJKW�JODEHOODU�SODW�RU� ORXG�DXGLWRU\�
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VWLPXOXV�� �� SDWLHQW� H[KLELWV� D� VOXJJLVK� UHVSRQVH� WR� OLJKW� JODEHOODU� SODW� RU� ORXG� DXGLWRU\�

VWLPXOXV����SDWLHQW�H[KLELWV�QR�UHVSRQVH���6HGDWLYH�DQG�DQDOJHVLF�GUXJV�ZHUH� WKRVH�URXWLQHO\�

XVHG� LQ� WKH� SDUWLFLSDWLQJ� FHQWHUV��:KHQ� VHGDWLRQ�ZDV� VWRSSHG�� WKH� REMHFWLYH�ZDV� WR� NHHS� D�

5DPVD\�VFRUH�RI����

7KH� SURWRFRO� VWURQJO\� UHFRPPHQGHG� WKH� XVH� RI� D� 1%� GXULQJ� WKH� ILUVW� ��� KRXUV� XVLQJ�

FLVDWUDFXULXP�EHVLODWH�DGPLQLVWHUHG�LQWUDYHQRXVO\�ZLWK�DQ�LQLWLDO������PJ�NJ���EROXV�WKHQ������

WR� ����� PJ�KRXU��� LQ� FRQWLQXRXV� GULS�� 1%� FRXOG� EH� VWRSSHG� EHIRUH� ��� KRXUV� LI� WKH�

LPSURYHPHQW� FULWHULD� ZHUH� PHW�� 1%� FRXOG� EH� XVHG� DIWHU� WKH� ��WK� KRXU� LI� WKH� WKHUDSHXWLF�

REMHFWLYHV�KDG�QRW�EHHQ�UHDFKHG��7KH�WUDLQ�RI�IRXU�UDWLR�ZDV�QRW�XVHG�WR�PRQLWRU�WKH�HIIHFWV�RI�

1%��2XU�VWXG\�ZDV�GHVLJQHG�EHIRUH�WKH�HQG�RI�WKH�Acurasys�WULDO���DQG�ZH�GLG�QRW�FKDQJH�WKH�

XVH�RI�1%�LQ�RXU�VWXG\�DIWHU�LWV�SXEOLFDWLRQ���6HGDWLRQ�ZDV�VWRSSHG�DIWHU�1%�LQWHUUXSWLRQ��

 
Results 
�
Characteristics at inclusion 

7KHVH�DUH�JLYHQ�LQ�WDEOH�6���

Prone interruption 

5HDVRQV� IRU� SURQLQJ� LQWHUUXSWLRQ� ZHUH�� R[\JHQDWLRQ� LPSURYHPHQW� �Q ������ SUHVVXUH� VRUHV�

������ HQG�RI� OLIH�GHFLVLRQ� �����3D2��),2��ZRUVHQLQJ�E\�PRUH� WKDQ����� IRU� WZR� FRQVHFXWLYH�

VHVVLRQV������V\VWROLF�EORRG�SUHVVXUH����PP+J�IRU�PRUH�WKDQ���PLQXWHV������6S2�����������

HQGRWUDFKHDO� WXEH� REVWUXFWLRQ� ����� FDUGLDF� DUUHVW� ����� SQHXPRWKRUD[� ����� EODGGHU� GUDLQDJH�

SUREOHP� ����� GLDO\VLV� UHTXLUHPHQW� ����� DEGRPLQDO� UHDVRQ� ����� DUUK\WKPLD� ����� WUDQVSRUW� WR�

UDGLRORJ\�GHSDUWPHQW������KHPRSW\VLV������YHQRXV�WKURPERVLV������DQG�XQNQRZQ������

6HYHQWHHQ�SDWLHQWV�DOORFDWHG�WR� WKH�VXSLQH�JURXS�������LQ�WKLV�JURXS��ZHUH�FURVVHG�RYHU�WKH�

SURQH�SRVLWLRQLQJ�EHFDXVH�RI�UHIUDFWRU\�K\SR[HPLD�DFFRUGLQJ�WR�WKH�SURWRFRO�� 

Ventilator settings and lung function during the first week 
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7KH�3D2��),2��UDWLR�UHFRUGHG�LQ�VXSLQH�SRVLWLRQ�ZDV�VLJQLILFDQWO\�KLJKHU�LQ� WKH�SURQH�JURXS�

WKDQ� LQ� WKH� VXSLQH�JURXS�DW�GD\V���DQG����ZKHUHDV�3((3�DQG�),2��ZHUH� VLJQLILFDQWO\� ORZHU�

�7DEOH� 6���� 3SODW�56�ZDV� �� FP�+�2� ORZHU� E\� GD\� �� LQ� WKH� SURQH� WKDQ� LQ� WKH� VXSLQH� JURXS��

3D&2��DQG�VWDWLF�FRPSOLDQFH�RI�WKH�UHVSLUDWRU\�V\VWHP�ZHUH�VLPLODU�LQ�ERWK�JURXSV��7DEOH�6��� 

Primary and secondary outcomes 

7KHVH�DUH�JLYHQ�LQ�WDEOH�6���

$IWHU�DGMXVWLQJ�IRU�62)$�VFRUH��1%�DQG�YDVRSUHVVRU�XVH�DW� WKH� WLPH�RI� LQFOXVLRQ��PRUWDOLW\�

UHPDLQHG� VLJQLILFDQWO\� ORZHU� LQ� WKH� SURQH� JURXS� DFFRUGLQJ� WR� WKH�&R[�SURSRUWLRQDO� KD]DUGV�

UHJUHVVLRQ��7DEOH�6����

$� VHFRQG� PRUWDOLW\� DQDO\VLV� ZDV� PDGH�� WDNLQJ� LQWR� DFFRXQW� WKH� �� SDWLHQWV� H[FOXGHG� DIWHU�

UDQGRPL]DWLRQ��ILJXUH�����LQ�RUGHU�WR�IROORZ�WKH�UXOH�RI�DQDO\VLV�LQ�³LQWHQWLRQ�WR�WUHDW´��,Q�WKLV�

DQDO\VLV��PRUWDOLW\� UDWHV� DW� GD\� ���ZHUH� ������ VXSLQH� DQG� ������ SURQH� �� 3���������� � DQG�

PRUWDOLW\�UDWHV��DW�GD\�����ZHUH�������VXSLQH�DQG�������SURQH����3�����������

,Q����RI�WKH����SDWLHQWV�������ZKR�GLHG�LQ�WKH�VXSLQH�JURXS�DQG����RI�WKH������������ZKR�

GLHG�LQ�WKH�SURQH�JURXS��DQ�HQG�RI�OLIH�GHFLVLRQ�ZDV�PDGH�DW�VRPH�WLPH�DIWHU�LQFOXVLRQ��7KH�

GLIIHUHQFH�LQ�WKH�SURSRUWLRQ�RI�SDWLHQWV�LQ�ZKRP�VXFK�D�GHFLVLRQ�ZDV�PDGH�ZDV�QRW�

VWDWLVWLFDOO\�VLJQLILFDQW��3 ��������

,Q����RI�WKH����SDUWLFLSDWLQJ�,&8V��PRUWDOLW\�ZDV�ORZHU�LQ�WKH�SURQH�JURXS�WKDQ�LQ�WKH�VXSLQH�

JURXS��LQ�DJUHHPHQW�ZLWK�WKH�RYHUDOO�UHVXOW��,Q�WKH�UHPDLQLQJ���,&8V��HDFK�ZLWK�IHZHU�WKDQ����

SDWLHQWV��WKH�PRUWDOLW\�ZDV�QRW�ORZHU�LQ�WKH�SURQH�JURXS�DV�FRPSDUHG�WR�WKH�VXSLQH�JURXS��

)XUWKHUPRUH��ZKHQ�WKH�FHQWHU�ZDV�HQWHUHG�DV�D�FRYDULDWH�LQ�WKH�&R[�SURSRUWLRQDO�KD]DUGV�

UHJUHVVLRQ��QR�VWDWLVWLFDOO\�VLJQLILFDQW�HIIHFW�RI�FHQWHU�RQ�GD\����DQG�GD\����PRUWDOLW\�ZDV�

IRXQG��

7KH�QXPEHU�QHHGHG� WR� WUHDW�FRPSXWHG� IURP�GD\����PRUWDOLW\�ZDV��� �L�H��ZH�QHHG� WR� WUHDW���

SDWLHQWV�LQ�SURQH�WR�DYRLG�RQH�GHDWK���
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Complications 

&DUGLDF�DUUHVWV�RFFXUUHG�VLJQLILFDQWO\�PRUH�IUHTXHQWO\�LQ�WKH�VXSLQH�JURXS�WKDQ�LQ�WKH�SURQH�

JURXS��7KHUH�ZHUH�QR�GLIIHUHQFHV�EHWZHHQ�JURXSV�IRU�RWKHU�DGYHUVH�HIIHFWV��7DEOH�6����

�
Causes of death 
�
7KH�FDXVHV�RI�GHDWK�LQ�HDFK�JURXS�DUH�VKRZQ�LQ�7DEOH�6���
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)LJXUHV�

)LJXUH�6���6WXG\�GHVLJQ��

�

�

$5'6��DFXWH�UHVSLUDWRU\�GLVWUHVV�V\QGURPH��3((3��SRVLWLYH�HQG�H[SLUDWRU\�SUHVVXUH��),2���

IUDFWLRQ�RI�LQVSLUHG�R[\JHQ��97��WLGDO�YROXPH��3%:��SUHGLFWHG�ERG\�ZHLJKW��63��VXSLQH�

SRVLWLRQ��33��SURQH�SRVLWLRQ��/39��OXQJ�SURWHFWLYH�YHQWLODWLRQ��3SODW�56��HQG�LQVSLUDWRU\�

SODWHDX�SUHVVXUH�RI�WKH�UHVSLUDWRU\�V\VWHP��6S2���R[\JHQ�VDWXUDWLRQ�E\�SXOVH�R[LPHWU\��1%��

QHXURPXVFXODU�EORFNHUV��36��SUHVVXUH�VXSSRUW�YHQWLODWLRQ��
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)LJXUH�6���0HDQ�YDOXHV�RI�3D2��),2���PP�+J��LQ�WKH�3URQH�3RVLWLRQ�JURXS�GXULQJ�WKH�ILUVW�

ILYH�VHVVLRQV��

�

Number 
of 

patients 
per 

prone 
session 

S1 
 

170 

S2 
 

130 

S3 
 

99 

S4 
 

71 

S5 
 

51 
�

6��WR�6���UDQN�RI�WKH�SURQH�VHVVLRQV��0��WR�0���SRVLWLRQ�RI�WKH�SDWLHQW�DQG�WLPH�OLQH�RI�WKH�

PHDVXUHPHQWV��0��VXSLQH�MXVW�EHIRUH�SURQLQJ��0��RQH�KRXU�DIWHU�SURQLQJ��0��HQG�RI�SURQLQJ�

MXVW�EHIRUH�JRLQJ�EDFN�WR�WKH�VXSLQH�SRVLWLRQ�DQG�0��LV���KRXUV�DIWHU�VXSLQH�SRVLWLRQLQJ��
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7DEOHV��

Table S1.3RVLWLYH�HQG�H[SLUDWRU\�SUHVVXUH��3((3����)UDFWLRQDO�FRQFHQWUDWLRQ�RI�LQVSLUHG�

R[\JHQ��),2���WDEOH�XVHG�IRU�ERWK�JURXSV�

�

3((3��FP�+�2�� �� �� �� �� ��� ��� ��� ��� ��� ��� ��� ��� ��� ������
)L2�� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
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7DEOH�6���&KDUDFWHULVWLFV�DW�LQFOXVLRQ�

�

� 6XSLQH��
JURXS��Q ����� 3URQH�JURXS��Q �����

$JH��\HDUV� ���r���� ���r����
*HQGHU��Q�PDOH����� ����������� �����������
3DWLHQW�RULJLQ��Q�����

(PHUJHQF\�URRP�
$FXWH�FDUH�

+RPH�
,&8�
2WKHU�

�
����������
����������
����������
��������
��������

�
�����������
����������
����������
���������
��������

6HWWLQJ��Q�����
0HGLFDO�

(OHFWLYH�VXUJHU\�
1RQ�HOHFWLYH�VXUJHU\�

7UDXPD�

�
�����������
��������
���������
��������

�
�����������
��������
���������
��������

0F&DEH��Q�����
$�
%�
&�

�
�����������
����������
��������

�
�����������
����������
��������

&RPRUELGLWLHV��Q����� � �
'LDEHWHV��Q����� �������� ��������

5HQDO�IDLOXUH��Q����� ������� �������
+HSDWLF�GLVHDVH��Q����� ������� �������

&RURQDU\DUWHU\GLVHDVH��Q����� ���������� �����������
0DOLJQDQF\��Q����� �������� ��������

&23'��Q����� �������� ��������
,PPXQRGHILFLHQF\��Q����� ���������� ����������
6$36�,,�� ���r���� ���r����
6HSVLVD��Q����� ����������� �����������
62)$�VFRUH� �����r����� ����r�����
%ORRG�ODFWDWH��PPRO�O�� ����r������Q ����� ����r������Q �����
$5'6�PDLQ�RULJLQ�

3QHXPRQLD�
$VSLUDWLRQ�

([WUD�SXOPRQDU\�VHSVLV�
2WKHU�

�
�����������
�����������
����������
����������

�
�����������
����������
���������
������������

+HLJKW��FP�� ����r���� ����r���
3UHGLFWHG�ERG\�ZHLJKW��NJV�E� ���r���� ���r����
%RG\�PDVV�LQGH[��NJ�P���� ���r��� ���r���
&R�LQWHUYHQWLRQV� � �

9DVRSUHVVRUV��Q����� ����������� �����������
1HXURPXVFXODU�EORFNHUV��Q����� ����������� �����������

5HQDO�UHSODFHPHQW�WKHUDS\��Q����� ���������� ����������
*OXFRFRUWLFRLGV��Q����� ����������� ����������

,&8��LQWHQVLYH�FDUH�XQLW��6$36�,,��6LPSOLILHG�$FXWH�3K\VLRORJ\�6FRUH�,,��UDQJH���������KLJKHU�
VFRUH�JUHDWHU�VHYHULW\���62)$��6HSVLV�5HODWHG�2UJDQ�)DLOXUH�$VVHVVPHQW��UDQJH�������KLJKHU�
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VFRUH�JUHDWHU�VHYHULW\���$5'6��$FXWH�5HVSLUDWRU\�'LVWUHVV�6\QGURPH��&23'��&KURQLF�
2EVWUXFWLYH�3XOPRQDU\�'LVHDVH��
�
0F&DEH�VFRUH�$��1R�XQGHUO\LQJ�GLVHDVH�WKDW�FRPSURPLVHV�YLWDO�SURJQRVLV��%��SURJQRVLV�RI�
OLIH�UHODWHG�WR�FKURQLF�GLVHDVH�OHVV�WKDQ���\HDUV��&��SURJQRVLV�RI�OLIH�UHODWHG�WR�FKURQLF�GLVHDVH�
OHVV�WKDQ���\HDU��
D�DFFRUGLQJ�WR�WKH�FRQVHQVXV�FRQIHUHQFH�FULWHULD�
E�DFFRUGLQJ�WR�WKH�IROORZLQJ�IRUPXOD��PHQ���������FP���������ZRPHQ�����������FP��������
�3��������YHUVXV�SURQH�JURXS�
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Table S3��9HQWLODWRU�VHWWLQJV��DUWHULDO�EORRG�JDVHV�DQG�UHVSLUDWRU\�V\VWHP�PHFKDQLFV�GXULQJ�WKH�ILUVW�ZHHN��UHFRUGHG�LQ�WKH�VXSLQH�SRVLWLRQ�LQ�WKH�
WZR�JURXSV��
� � � �

� 'D\��� 'D\��� 'D\���
� 6*� 3*� 6*� 3*� 6*� 3*�

7LGDO�YROXPH��PO�� ���r����
�Q �����

���r���
�Q �����

���r����
�Q �����

���r����
�Q �����

���r����
�Q �����

���r����
�Q �����

7LGDO�YROXPH��PO�NJ��3%:�� ���r����
�Q �����

���r����
�Q �����

���r����
�Q �����

���r����
�Q �����

���r����
�Q �����

���r����
�Q �����

5HVSLUDWRU\�IUHTXHQF\��EUHDWKV�PLQ���� ��r��
�Q �����

��r��
�Q �����

��r��
�Q �����

��r��
�Q �����

��r��
�Q �����

��r��
�Q �����

3((3��FP�+�2�� ���r����
�Q �����

���r����
�Q �����

���r����
�Q �����

���r����
�Q �����

���r����
�Q �����

���r����
�Q �����

),2�� ����r�����
�Q �����

����r�����
�Q �����

����r�����
�Q �����

����r�����
�Q �����

����r������
�Q �����

����r�����
�Q �����

3D2���PP�+J�� ��r���
�Q �����

��r���
�Q �����

��r���
�Q �����

��r���
�Q �����

��r���
�Q �����

��r���
�Q �����

3D2����),2���PP�+J�� ���r���
�Q �����

���r���
�Q �����

���r���
�Q �����

���r����
�Q �����

���r���
�Q �����

���r���
�Q �����

3D&2���PP�+J�� ��r���
�Q �����

��r��
�Q �����

��r���
�Q �����

��r���
�Q �����

��r���
�Q �����

��r���
�Q �����

$UWHULDO�S+� ����r�����
�Q �����

����r�����
�Q �����

����r�����
�Q �����

����r�����
�Q �����

����r�����
�Q �����

����r�����
�Q �����

3SODW��56��FP�+�2�� ��r��
�Q �����

��r��
�Q �����

��r��
�Q �����

��r��
�Q ����

��r��
�Q ����

��r��
�Q ����

&VW�56��PO�FP+�2���� ��r���
�Q �����

��r���
�Q �����

��r���
�Q �����

��r���
�Q ����

��r���
�Q ����

��r���
�Q ����

6*��VXSLQH�JURXS��3*��SURQH�JURXS��3%:��SUHGLFWHG�ERG\�ZHLJKW��3((3��SRVLWLYH�HQG�H[SLUDWRU\�SUHVVXUH�),2���LQVSLUHG�R[\JHQ�IUDFWLRQ�3D2���
DUWHULDO�SDUWLDO�SUHVVXUH�LQ�R[\JHQ�3D&2���DUWHULDO�SDUWLDO�SUHVVXUH�LQ�FDUERQ�GLR[LGH��3SODW�56��(QG�LQVSLUDWRU\�SODWHDX�SUHVVXUH�RI�WKH�UHVSLUDWRU\�
V\VWHP�&VW�56��VWDWLF�FRPSOLDQFH�RI�WKH�UHVSLUDWRU\�V\VWHP��
�3��������� � �3�������� YHUVXV�6XSLQH�JURXS�
�
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7DEOH�6���3ULPDU\�DQG�VHFRQGDU\�RXWFRPHV�DFFRUGLQJ�WR�VWXG\�JURXS�

�

� 6XSLQH�JURXS��
�Q �����

3URQH�JURXS��
�Q �����

+D]DUG�5DWLR�RU�2GGV�5DWLR�
ZLWK�WKH�SURQH��
>����&,@�

3�YDOXH�

0RUWDOLW\� � � � �
DW�'����Q����>����&,@�� � � � �

1RW�DGMXVWHG� ���������>���������@��� ���������>���������@��� �����>���������@�� ����������
$GMXVWHG�IRU�62)$�VFRUH� � � ��������>���������@�� �������

DW�'����Q����>����&,@�� � � � �
1RW�DGMXVWHG� ���������>���������@�� ���������>���������@��� �����>���������@�� ����������

$GMXVWHG�IRU�62)$�VFRUH� � � ��������>���������@� �������
6XFFHVVIXO�H[WXEDWLRQ�DW�'����Q����
>����&,@��

��������
������>���������@��

���������
������>���������@�� �����>���������@� �������

7LPH�WR�VXFFHVVIXO�H[WXEDWLRQ�DW�'���
�GD\V����PHDQr6'�� � � � �

6XUYLYRUV� ���r���� ���r���� � ������
1RQ�VXUYLYRUV� ���r���� ���r���� �

,&8�OHQJWK�RI�VWD\�DW�'����GD\V���
�PHDQr6'��

�

�
�

�
� �

�

6XUYLYRUV� ���r���� ���r���� � ������
1RQ�VXUYLYRUV� ���r���� ���r���� �

9HQWLODWRU�IUHH�GD\V�DW�'����PHDQr6'�� ���r���� �������r��� � �������
9HQWLODWRU�IUHH�GD\V�DW�'����PHDQr6'�� ���r���� ���������r���� � �������
3QHXPRWKRUD[��Q����>����&,@�� ��������>�������@�� ��������>�������@�� �����>���������@� �������
1RQ�LQYDVLYH�YHQWLODWLRQ��Q����>����
&,@��

�
 

�
�
�

�
�
�

�
�
�

�
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$W�'�����
�

��������>�������@��
�

�������>��������@��
�

�����>��������@�
�

�������

$W�'������� �������>�������@�� �������>�������@�� �������>���������@�
������

7UDFKHRWRP\��Q����>����&,@��
� � � �

�

$W�'�����
�

��������>�������@��
�

�������>�������@��
�

�����>���������@�
�

�������

$W�'���� ��������>��������@�� ��������>�������@�� �����>���������@� �������
1XPEHU�RI�H[WUD�SXOPRQDU\�RUJDQ�
G\VIXQFWLRQ�IUHH�GD\V�XS�WR����GD\V�

DIWHU�UDQGRPL]DWLRQ��PHDQr6'��
�

� � �
�

&DUGLRYDVFXODU�
�

���r���
� ���r��� � �������

5HQDO�
�

���r���
�

���r���
� � �������

+HSDWLF�
�

���r���
�

���r���
� � �������

+HPDWRORJLFDO�
�

���r���
�

���r���
� � �������

1HXURORJLFDO� ���r��� ���r��� � �������
�
&,��&RQILGHQFH�,QWHUYDO��,&8��,QWHQVLYH�&DUH�8QLW��62)$��6HSVLV�5HODWHG�2UJDQ�)DLOXUH�$VVHVVPHQW��UDQJH��������KLJKHU�VFRUH�JUHDWHU�VHYHULW\���



� ���

7DEOH�6���&R[�SURSRUWLRQDO�KD]DUGV�UHJUHVVLRQ�PRGHO�RI�PRUWDOLW\�DW�GD\����DQG�GD\����
�

'D\���� +5� � ����&,� 3�YDOXH�

3URQH�SRVLWLRQ��UHIHUHQFH���VXSLQH�

SRVLWLRQ��
������ � ������������ �������

62)$��SHU�XQLW�62)$�VFRUH��DW�LQFOXVLRQ� ������ � ������������ �������

1%�DW�LQFOXVLRQ��UHIHUHQFH��DEVHQFH�� ������ � ������������ ������

9DVRSUHVVRUV��DW�LQFOXVLRQ��UHIHUHQFH��

DEVHQFH��
������ � ������������ ������

�
'D\���� +5� � ����&,� 3�YDOXH�

3URQH��UHIHUHQFH���VXSLQH�� ������ � ������������ �������

62)$��SHU�XQLW�62)$�VFRUH��DW�LQFOXVLRQ� ������ � ������������ �������

1%�DW�LQFOXVLRQ��UHIHUHQFH��DEVHQFH�� ������ � ������������ ������

9DVRSUHVVRUV�DW�LQFOXVLRQ��UHIHUHQFH��

DEVHQFH��
������ � ������������ ������

�
+5��+D]DUG�UDWLR��&,��&RQILGHQFH�LQWHUYDO��1%��QHXURPXVFXODU�EORFNHUV��62)$��6HSVLV�
5HODWHG�2UJDQ�)DLOXUH�$VVHVVPHQW��UDQJH�������KLJKHU�VFRUH�JUHDWHU�VHYHULW\���� �
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Table S6��$GYHUVH�HYHQWV�DFFRUGLQJ�WR�VWXG\�JURXS�
�

� 6XSLQH�JURXS��Q �����
3URQH��

JURXS��Q �����

1RQ�VFKHGXOHG�H[WXEDWLRQ��Q����� ���������� ����������

0DLQVWHP�EURQFKXV�LQWXEDWLRQ��Q����� �������� ��������

(QGRWUDFKHDO�WXEH�REVWUXFWLRQ��Q����� �������� ���������

+HPRSW\VLV��Q����� ��������� ��������

&DUGLDF�DUUHVW��Q����� ����������� ���������

2[\JHQ�VDWXUDWLRQ�E\�SXOVH�R[LPHWU\���������

RU�3D2������PP�+J�!���PLQXWHV��Q�����
����������� �����������

+HDUW�UDWH������EHDWV�PLQ��!���PLQXWH��Q����� ���������� ����������

6\VWROLF�EORRG�SUHVVXUH����PP+J�!���PLQXWHV��Q�

����
���������� ����������

�
�3��������YHUVXV�WKH�SURQH�JURXS�
� �
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�
�
7DEOH�6���3UHVXPHG�FDXVHV�RI�GHDWK�LQ�ERWK�JURXSV�DVVHVVHG�DW�GD\�����3 ������3HDUVRQ�&KLð�
WHVW��
�

� 6XSLQH�JURXS�� 3URQH�JURXS��

� $OO�SDWLHQWV�

�Q ����

3DWLHQWV�ZLWK�

HQG�RI�OLIH�

GHFLVLRQ�

�Q ����

$OO�SDWLHQWV�

�Q ����

3DWLHQWV�ZLWK�

HQG�RI�OLIH�

GHFLVLRQ�

�Q ����

0XOWLSOH�RUJDQ�

G\VIXQFWLRQ��Q�����

�������� �������� �������� �������

5HIUDFWRU\�VKRFN�Q����� �������� ������� ������� ������

+\SR[HPLD�Q����� �������� ������� ������� �������

&DUGLDF�DUUHVW�Q����� ������ ������ ������ ������

2WKHU�Q����� ������ ������� ������� ������

1RW�GHWHUPLQHG�Q����� ������ ������ ������ ������

�
�
7KH�RWKHU�FDXVHV�RI�GHDWK�ZHUH�VWURNH������PHVHQWHULF�LVFKHPLD������FHUHEUDO�HGHPD������
JDVWUR�LQWHVWLQDO�EOHHGLQJ�����LQ�WKH�VXSLQH�JURXS�DQG�PHVHQWHULF�LVFKHPLD������VWURNH������
FHUHEUDO�DQR[LD�����LQ�WKH�SURQH�JURXS��
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7DEOH�6���3RVW�KRF�DQDO\VLV�0RUWDOLW\�DW�GD\����E\�3D2��),2��TXDUWLOHV�DQG�JURXSV���
�
� 6XSLQH�JURXS� 3URQH�JURXS�

3D2��),2�� Q�GHDWK�WRWDO� �� S� Q�GHDWK�WRWDO� �� S�

�VW�TXDUWLOH�>�����@� ������ ����� ����� ������ ����� �����

�QG�TXDUWLOH�>���

���@�

������ ����� ������ �����

�G�TXDUWLOH�>����

���@�

������ ����� ����� ����

�WK�TXDUWLOH�>����

���@�

������ ����� ����� �����

��3HDUVRQ�&KLð�WHVW�
�
/RJLVWLF�UHJUHVVLRQ�DQDO\VLV�IRU�GHDWK�DW�GD\����E\�3D2��),2��TXDUWLOHV�DQG�JURXSV���

� +5� ����&,� S�

4XDUWLOHV��3D2��),2�� ����� ����� �� ����� �����

3URQH�YV��6XSLQH� ����� ����� �� ����� ����������

 

+5��+D]DUG�UDWLR��&,��&RQILGHQFH�LQWHUYDO��
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