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6WXG\�0DQDJHPHQW�*URXS
1DPH 7UDLQLQJ�VWDJH 7ZLWWHU

1LDOO�%ULQGO 5HVLGHQW�6XUJHRQ��+HLGHOEHUJ #%ULQGO1LDOO

'DRXG�&KDXGKU\ )RXQGDWLRQ�'RFWRU��)<����6WRNH�2Q�7UHQW #GDBFKDXGKU\

.DVVDQGUD�*UHVVPDQQ �WK�\HDU�PHGLFDO�VWXGHQW��'XEOLQ

$PLH�+LOGHU �UG�\HDU�PHGLFDO�VWXGHQW��0HOERXUQH #DPLHBKLOGHU

(VWKHU�0DWH\ )RXQGDWLRQ�'RFWRU��)<����6FRWODQG

,UqQH�6DQWRV �WK�\HDU�PHGLFDO�VWXGHQW��3RUWR #,UHQH6DQWRVB3

$GDP�7XUĖD �WK�\HDU�PHGLFDO�VWXGHQW��/RQGRQ #$GDP7XUQD�

/DXUD�.HKRH �WK�\HDU�PHGLFDO�VWXGHQW��'XEOLQ

0XVWDID�(JH�6HNHU �WK�\HDU�PHGLFDO�VWXGHQW��,VWDQEXO #0(JH6HNHU

1RRU�(VVD �WK�\HDU�PHGLFDO�VWXGHQW��'XEOLQ

0DIDOGD�6DPSDLR
$OYHV

�WK�\HDU�PHGLFDO�VWXGHQW��3RUWR #VDPSDOYPDI

0XKDPPHG�(OKDGL 0HGLFDO�GRFWRU��7ULSROL #(OKDGL0XKDPPHG

&KULV�9DUJKHVH 7UDLQHH�LQWHUQ��8QLYHUVLW\�RI�$XFNODQG #FKULVYDUJKHVH��

:LOOLDP�;X 7UDLQHH�LQWHUQ��8QLYHUVLW\�RI�$XFNODQG #ZLOOLDP[XB��
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6FLHQWLILF�$GYLVRU\�*URXS
1DPH 3RVLWLRQ 7ZLWWHU

,DQ�%LVVHWW 3URIHVVRU�DQG�FRQVXOWDQW�FRORUHFWDO�VXUJHRQ #LDQBELVVHWW

6XH�%ODFNZHOO 33,�UHSUHVHQWDWLYH�DW�(6&3 #OLWWOHPLVVLOHR

6WHSKHQ�&KDSPDQ 5HVHDUFK�IHOORZ�DQG�VXUJLFDO�WUDLQHH #6-B&KDSPDQ

5XWK�%ODQFR�&ROLQR 6XUJLFDO�WUDLQHH #UXWKEF��

(OR\�(VSLQ 3URIHVVRU�DQG�FRQVXOWDQW�FRORUHFWDO�VXUJHRQ #HORLHVSLQ

-DPHV�*ODVEH\ 1,+5�'RFWRUDO�5HVHDUFK�)HOORZ��%LUPLQJKDP��8. #'U-DPHV*ODVEH\

6XVDQ�0RXJ 3URIHVVRU�DQG�FRQVXOWDQW�FRORUHFWDO�VXUJHRQ #VXVDQPRXJ

'LRQ�0RUWRQ 3URIHVVRU�DQG�FRQVXOWDQW�FRORUHFWDO�VXUJHRQ

'PLWUL�1HSRJRGLHY 3XEOLF�+HDOWK�5HJLVWUDU #GQHSR

)UDQFHVFR�3DWD &RQVXOWDQW�FRORUHFWDO�VXUJHRQ #GUIUDQFHVFRSDWD

*LDQOXFD�3HOOLQR &RQVXOWDQW�FRORUHFWDO�VXUJHRQ #*LDQOXFD3HOOLQR

3HWHU�3RFNQH\ $�SURIHVVRU�DQG�FRQVXOWDQW�FRORUHFWDO�VXUJHRQ #33RFNQH\

$OHVVDQGUR�6JUz 6XUJLFDO�WUDLQHH #$OHVVDQGUR6JU�

:DO�%DUD]D &RQVXOWDQW�FRORUHFWDO�VXUJHRQ
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&ROODERUDWLYH�3DUWQHUV

67$56XUJ�&ROODERUDWLYH
KWWSV���VWDUVXUJ�RUJ�
VWDUVXUJXN#JPDLO�FRP
7ZLWWHU��#67$56XUJ8.

LW685*�&ROODERUDWLYH
ZZZ�LWVXUJ�RUJ
LWVXUJ�JURXS#JPDLO�FRP
7ZLWWHU��#LWBVXUJ

376XUJ�&ROODERUDWLYH
ZZZ�SWVXUJ�RUJ
LQIR#SWVXUJ�RUJ
7ZLWWHU��#SWBVXUJ

6,*0$�&ROODERUDWLYH
ZZZ�6,*0$�VWXGLHV�RUJ
WHDP#6,*0$�VWXGLHV�RUJ
7ZLWWHU��#VLJPDVWXGLHV

7$60$1�&ROODERUDWLYH
KWWSV���DQ]VXUJVRFV�RUJ�WDVPDQ�
WDVPDQDQ]#JPDLO�FRP
7ZLWWHU��#7$60$1&ROODE

https://starsurg.org/
mailto:starsurguk@gmail.com
mailto:itsurg.group@gmail.com
mailto:info@ptsurg.org
mailto:team@SIGMA-studies.org
https://anzsurgsocs.org/tasman/
mailto:tasmananz@gmail.com
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6WXG\�'HOLYHU\�7LPHOLQH

'DWHV 'HVFULSWLRQ

6WXG\�VHW�XS

6HS����� 3URYLVLRQDO�SURSRVDO�UHOHDVHG�DW�(XUR6XUJ�VHVVLRQ��(6&3�������'XEOLQ

��1RY����� )LQDO�SURWRFRO�UHOHDVH

2FW���'HF����� 1DWLRQDO�FRPPLWWHHV�HVWDEOLVKHG
3DWLHQW�LQYROYHPHQW�WR�SULRULWLVH�RXWFRPHV

1RY���-DQ����� $SSOLFDWLRQ�IRU�HWKLFDO�DSSURYDO�DW�ORFDO�FHQWUHV
$SSOLFDWLRQ�IRU�5('&DS�/RJLQV

���-DQ����� )LUVW�&ROODERUDWRU�5('&DS�$FFRXQWV�*HQHUDWHG��WKHQ�RQ�D�UROOLQJ�WZLFH
ZHHNO\�EDVLV�IRU�DOO�QHZ�FROODERUDWRUV�±�7XHVGD\V�DQG�)ULGD\V�

'DWD�FROOHFWLRQ

���-DQXDU\�������
���-XQH�����

$Q\�SHULRG�RI���ZHHNV�ZLWKLQ�WKLV���PRQWK�SHULRG�IRU�SDWLHQW�UHFUXLWPHQW�
$GGLWLRQDO�SHULRGV�FDQ�EH�FRPSOHWHG�IRU�D�WRWDO�RI�������ZHHNV

���6HSWHPEHU����� /DVW�GD\�RI����GD\�IROORZ�XS

'DWD�YDOLGDWLRQ�DQG�DQDO\VLV

���6HSWHPEHU
����

'DWD�YDOLGDWLRQ

���2FWREHU����� 5('&DS�'DWDEDVH�/RFNHG��)LQDO�'DWD�6XEPLVVLRQ�'HDGOLQH

���2FWREHU����� 'HDGOLQH�IRU�GDWD�YDOLGDWLRQ

1RYHPEHU����� 'DWD�DQDO\VLV�DQG�ZULWH�XS

6HS����� 3UHOLPLQDU\�UHVXOWV�SUHVHQWHG�DW�(6&3�������ILUVW�KDOI�RI�FRKRUW�
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([HFXWLYH�VXPPDU\

3ULPDU\�DLP� 'HVFULEH�WKH�YDULDWLRQ�LQ�WKH�RSHUDWLYH DQG�QRQ�RSHUDWLYH�PDQDJHPHQW�RI
HPHUJHQF\�SUHVHQWDWLRQV�RI�FRORQ�DQG�UHFWDO�FDQFHU�LQ�DQ�LQWHUQDWLRQDO�FRKRUW�

6HFRQGDU\�DLPV�

Ɣ ,GHQWLI\�ULVN�IDFWRUV�IRU�PRUWDOLW\��LQWUDRSHUDWLYHO\��DW����GD\V�DQG�DW����GD\V��DQG
RVWRP\�UDWHV��DW�����DQG����GD\V��LQ�SDWLHQWV�GHHPHG�IRU�DFWLYH�PDQDJHPHQW��L�H��
QRW�IRU�SDOOLDWLYH�PDQDJHPHQW��WR�GHYHORS�D�ULVN�SUHGLFWLRQ�PRGHO

Ɣ 9DOLGDWH�ULVN�FULWHULD�RI�ODUJH�ERZHO�REVWUXFWLRQ�LQ�SDWLHQWV�ZLWK�SUHYLRXVO\�NQRZQ
FRORUHFWDO�FDQFHU�XQGHUJRLQJ�QHRDGMXYDQW�FKHPRWKHUDS\�RU�DZDLWLQJ�HOHFWLYH
VXUJHU\

:KR"

Ɣ 3DWLHQWV�DJHG����\HDUV�DQG�DERYH�SUHVHQWLQJ�WR�WKH�KRVSLWDO�DFXWHO\�ZLWK�FRORUHFWDO
FDQFHU��&5&��IRU�PDOLJQDQW�ODUJH�ERZHO�REVWUXFWLRQ��/%2���SHUIRUDWLRQ��&5&�UHODWHG
KDHPRUUKDJH�RU�RWKHU�UHDVRQV�ZLWKLQ�WKH�GDWD�FROOHFWLRQ�SHULRGV��%RWK�WKRVH
PDQDJHG�ZLWK�DQG�ZLWKRXW�VXUJHU\�ZLOO�EH�LQFOXGHG

Ɣ 3DWLHQWV�ZLWK�ORFDOLVHG�DQG�PHWDVWDWLF�GLVHDVH�ZLOO�EH�LQFOXGHG
Ɣ 3DWLHQWV�ZLWK�NQRZQ�FRORUHFWDO�FDQFHU�GLDJQRVHV�ZLOO�EH�LQFOXGHG�LI�WKH\�SUHVHQW

DFXWHO\��H�J���ZLWK�GLVHDVH�SURJUHVVLRQ�

Ɣ 3DWLHQWV�SUHVHQWLQJ�DFXWHO\�IRU�WKH�VLGH�HIIHFWV�RI�FKHPRWKHUDS\�UDGLRWKHUDS\�RI
NQRZQ�FDQFHUV�ZLOO�EH�H[FOXGHG

:KDW"

'DWD�ZLOO�EH�FROOHFWHG�RQ�SDWLHQWV¶�SUHVHQWLQJ�VWDWXV�DQG�V\PSWRPV��SDWLHQW�PDQDJHPHQW
VWUDWHJLHV��DQG�LQWUDRSHUDWLYH�DQG�SRVWRSHUDWLYH�RXWFRPHV�

:KHQ"

3URVSHFWLYHO\�RYHU������LQ�FRQVHFXWLYH���ZHHN�GDWD�FROOHFWLRQ�EORFNV�EHWZHHQ�-DQXDU\�DQG
-XQH�ZLWK����GD\�IROORZ�XS�WLOO�6HSWHPEHU�

Lorane
APOLLO Protocol                                                                                                        20/12/2022
Version 2.0

Lorane
7



$ERXW�(XUR6XUJ
7KH�(XUR6XUJ�FROODERUDWLYH�LV�DQ�LQWHUQDWLRQDO�UHVHDUFK�JURXS�OHG�E\�VWXGHQWV�DQG�VXUJLFDO
WUDLQHHV��)RXQGHG�DW�WKH�(XURSHDQ�6RFLHW\�RI�&RORSURFWRORJ\��(6&3�������PHHWLQJ��LW�KDV
VLQFH�H[SDQGHG�UDSLGO\�ZLWK�DFWLYH�PHPEHUV�LQ�&]HFK�5HSXEOLF��)UDQFH��*HUPDQ\��,WDO\�
1HWKHUODQGV��6SDLQ��7XUNH\��3RUWXJDO��,UHODQG��WKH�8QLWHG�.LQJGRP��6ZHGHQ��1RUZD\�
*UHHFH��+XQJDU\��/DWYLD��6RXWK�$IULFD��1HZ�=HDODQG�DQG�$XVWUDOLD� � ,Q�RXU�PRVW�UHFHQW�VWXG\
&203$66��� ZKLFK�H[SORUHG�WKH�XVH�RI�SHULWRQHDO�GUDLQV DIWHU�HOHFWLYH�DQG�HPHUJHQF\
FRORUHFWDO�VXUJHU\��RYHU����GLIIHUHQW�FRXQWULHV�ZHUH�LQYROYHG��3UHYLRXV�(XUR6XUJ�SURMHFWV�FDQ
EH�IRXQG�DW KWWS���HXURVXUJ�RUJ� DQG�LQFOXGH�(XUR6XUJ��� � ,0$*,1(� �±� &203$66� � DQG
&$6&$'(��

7KH�PRGHO�IRU�WUDLQHH�OHG�UHVHDUFK�FROODERUDWLYHV�ZDV�SLRQHHUHG�LQ�WKH�8.�E\�ORFDO�QHWZRUNV
RI�WUDLQHH�VXUJHRQV��7KHVH�QHWZRUNV�KDYH�EHHQ�VXFFHVVIXO�LQ�GHOLYHULQJ�PDMRU�VXUJLFDO
UHVHDUFK�LQLWLDWLYHV��LQFOXGLQJ�PXOWLFHQWUH�FRKRUW�VWXGLHV�DQG�UDQGRPLVHG�FRQWUROOHG�WULDOV
�5&7V���7KH�IHDVLELOLW\�RI�VWXGHQWV�FRQGXFWLQJ�VLPLODU�SURMHFWV�ZDV�ILUVW�GHPRQVWUDWHG�E\�WKH
6WXGHQW�$XGLW�	�5HVHDUFK�LQ�6XUJHU\��67$56XUJ��FROODERUDWLYH��ZKLFK�KDV�GHOLYHUHG�VHYHUDO
QDWLRQDO�FRKRUW�VWXGLHV�LQ�WKH�8.�����

&ROODERUDWLRQ�DFURVV�LQWHUQDWLRQDO�VXUJLFDO�FRPPXQLWLHV�SURGXFHV�WUDQVIHUDEOH�UHVXOWV�ZKLFK
PD\�LQIRUP�WKH�GHVLJQ�RI�IXWXUH�5&7V�DQG�FKDQJHV�LQ�FOLQLFDO�SUDFWLFH��7KURXJK�SDUWLFLSDWLQJ
LQ�D�(XUR6XUJ�SURMHFW��VWXGHQWV�ZLOO�DFTXLUH�HVVHQWLDO�VNLOOV�LQ�VXUJLFDO�DXGLW�DQG�UHVHDUFK
PHWKRGRORJ\��(XUR6XUJ¶V�DXWKRUVKLS�SROLF\�GHVLJQDWHV�DOO�VWXGHQW�DQG�WUDLQHH�FROODERUDWRUV
DV�3XE0HG�FLWDEOH�³&ROODERUDWRUV´��$Q�H[DPSOH�RI�WKLV�DXWKRUVKLS�PRGHO�FDQ�EH�VHHQ�KHUH����

https://paperpile.com/c/9oKMaG/PiHd
https://paperpile.com/c/9oKMaG/wPlB+esMM
http://eurosurg.org/
https://paperpile.com/c/9oKMaG/d0bO
https://paperpile.com/c/9oKMaG/PseJ+cyxC+YjCe
https://paperpile.com/c/9oKMaG/esMM
https://paperpile.com/c/9oKMaG/qNpS
https://paperpile.com/c/9oKMaG/iCHT+wUi0
https://paperpile.com/c/9oKMaG/PseJ+esMM
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,QWURGXFWLRQ
&RORUHFWDO FDQFHU �&5&� SUHVHQWV DV DQ HPHUJHQF\ LQ DV PDQ\ DV D WKLUG RI SDWLHQWV������
��� RI WKH WLPH ZLWK REVWUXFWLRQ DQG� OHVV FRPPRQO\� SHUIRUDWLRQ DQG KDHPRUUKDJH���
(PHUJHQF\ VXUJHU\ IRU &5& LV DVVRFLDWHG ZLWK PRUWDOLW\ LQ ������� PRUELGLW\ LQ ���������
KLJKHU RVWRP\ UDWHV� DQG SRRUHU KHDOWK UHODWHG TXDOLW\ RI OLIH��� 3DWLHQWV SUHVHQWLQJ
HPHUJHQWO\ ZLWK &5& DOVR WHQG WRZDUGV PRUH GHUDQJHG SK\VLRORJ\ DQG DGYDQFHG WXPRXU
ELRORJ\������

([LVWLQJ JXLGHOLQHV RQ WKH RSWLPDO PDQDJHPHQW RI VXFK FDVHV DUH EDVHG RQ SUHGRPLQDQWO\
ORZ JUDGH HYLGHQFH��� DQG FXUUHQW VHULHV UHPDLQ VPDOO� *OREDO SUDFWLFHV LQ WKH PDQDJHPHQW
RI HPHUJHQF\ &5& UHPDLQ XQTXDQWLILHG� 7KHUH DUH YDULRXV RSWLRQV IRU SDWLHQWV SUHVHQWLQJ
DFXWHO\ ZLWK FRORUHFWDO FDQFHU� VXFK DV SULPDU\ UHVHFWLRQ ZLWK DQDVWRPRVLV� FRORQLF VWHQWLQJ
DV D EULGJH WR HOHFWLYH VXUJHU\� SULPDU\ UHVHFWLRQ ZLWK DQ HQG FRORVWRP\� RU GHIXQFWLRQLQJ
VWRPDV� )XUWKHUPRUH� ZLWK WKH ULVLQJ XVH RI QHRDGMXYDQW FKHPRWKHUDS\ IRU FRORQLF FDQFHU���
PDQDJHPHQW SDWKZD\V KDYH EHFRPH LQFUHDVLQJO\ FRPSOH[� $FFXUDWH RSHUDWLYH DQG
DQDVWRPRVLV ULVN SUHGLFWLRQ LQ DFXWHO\ SUHVHQWLQJ FRORUHFWDO FDQFHU PD\ KHOS JXLGH FOLQLFDO
GHFLVLRQ�PDNLQJ�

$ VLJQLILFDQW QXPEHU RI SDWLHQWV SUHVHQWLQJ ZLWK PDOLJQDQW ODUJH ERZHO REVWUXFWLRQ DOVR
KDYH GLVVHPLQDWHG GLVHDVH��� )RU WKHVH SDWLHQWV� VHOI�H[SDQGDEOH PHWDO VWHQWV PD\ RIIHU D
ORZHU ULVN RI SHUPDQHQW VWRPD FRPSDUHG WR WUDGLWLRQDO VXUJLFDO RSWLRQV� EXW DOVR PD\ UHVXOW
LQ�SHUIRUDWLRQV������ 7KH�XVH�RI�VWHQWV�ZRUOGZLGH UHPDLQV�XQTXDQWLILHG�

7KHUH LV LPSHWXV IRU DQ LQWHUQDWLRQDO VQDSVKRW DXGLW RI HPHUJHQF\ SUHVHQWDWLRQV RI &5& WR
FDSWXUH SURVSHFWLYH RXWFRPH GDWD DQG GHVFULEH WKH YDULDWLRQ LQ PDQDJHPHQW ZRUOGZLGH�
7KHVH GDWD ZRXOG EH XVHIXO WR H[WHUQDOO\ YDOLGDWH RQJRLQJ WULDOV� DQG LGHQWLI\ QHZ UHVHDUFK
JDSV�WR�SRZHU�QHZ�WULDOV�

$32//2 �$FXWH 3UHVHQWDWL2Q RI &R/RUHFWD/ &DQFHU� DQ LQWHUQDWL2QDO VQDSVKRW� LV DQ
LQWHUQDWLRQDO� PXOWL�FHQWUH� SURVSHFWLYH REVHUYDWLRQDO VWXG\ ZKLFK ZLOO DGGUHVV WKLV QHHG DQG
DLPV WR GHVFULEH WKH RSHUDWLYH DQG QRQ�RSHUDWLYH PDQDJHPHQW RI HPHUJHQF\ SUHVHQWDWLRQV
RI�FRORQ�DQG�UHFWDO�FDQFHU�LQ�DQ�LQWHUQDWLRQDO�FRKRUW�

https://paperpile.com/c/9oKMaG/9rhas+h5VJW
https://paperpile.com/c/9oKMaG/ho8oU
https://paperpile.com/c/9oKMaG/A7Xk
https://paperpile.com/c/9oKMaG/A7Xk
https://paperpile.com/c/9oKMaG/SzmC3+ho8oU
https://paperpile.com/c/9oKMaG/o5uLd
https://paperpile.com/c/9oKMaG/tKTY
https://paperpile.com/c/9oKMaG/FT7w
https://paperpile.com/c/9oKMaG/GrfA+CqCb
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0HWKRGV

�� 6WXG\�DLPV
7KH SULPDU\ DLP RI WKH $32//2 �$FXWH 3UHVHQWDWL2Q RI &R/RUHFWD/ &DQFHU� DQ
LQWHUQDWL2QDO VQDSVKRW� VWXG\ LV WR GHVFULEH WKH RSHUDWLYH DQG QRQ�RSHUDWLYH PDQDJHPHQW
RI HPHUJHQF\ SUHVHQWDWLRQV RI FRORQ DQG UHFWDO FDQFHU LQ DQ LQWHUQDWLRQDO FRKRUW� 6HFRQGDU\
DLPV ZLOO EH WR GHVFULEH ���GD\ DQG ���GD\ PDQDJHPHQW RXWFRPHV� LGHQWLI\ WKH ULVN IDFWRUV
IRU LQWUDRSHUDWLYH� ���GD\� DQG ���GD\ PRUWDOLW\ DQG RVWRP\ UDWHV LQ SDWLHQWV GHHPHG IRU
DFWLYH PDQDJHPHQW �L�H�� QRW IRU SDOOLDWLYH PDQDJHPHQW�� DQG GHYHORS D PRUWDOLW\ DQG
RVWRP\ ULVN SUHGLFWLRQ PRGHO IRU SDWLHQWV XQGHUJRLQJ DFWLYH PDQDJHPHQW IRU FRORUHFWDO
FDQFHU� 7KLV VWXG\ ZLOO DOVR DLP WR YDOLGDWH ULVN FULWHULD RI ODUJH ERZHO REVWUXFWLRQ LQ SDWLHQWV
ZLWK SUHYLRXVO\ NQRZQ FRORUHFWDO FDQFHU XQGHUJRLQJ QHRDGMXYDQW FKHPRWKHUDS\ RU DZDLWLQJ
HOHFWLYH�VXUJHU\

�� 6WXG\�GHVLJQ
$32//2 LV DQ LQWHUQDWLRQDO� PXOWL�FHQWUH� SURVSHFWLYH REVHUYDWLRQDO VWXG\ RI DFXWHO\ �L�H�
XQSODQQHG DQG QRQ�HOHFWLYH SUHVHQWDWLRQ WR KRVSLWDO IRU XUJHQW RU HPHUJHQF\ UHDVRQV�
SUHVHQWLQJ FRORUHFWDO FDQFHU� 7KLV VWXG\ ZLOO DGDSW WKH VWXGHQW� DQG WUDLQHH�OHG FROODERUDWLYH
UHVHDUFK PRGHO� µ0LQL�WHDPV¶ RI FROODERUDWRUV ZLOO SDUWLFLSDWH DW HDFK KRVSLWDO� ZLWK D UDQJH RI
PHPEHUV LQFOXGLQJ PHGLFDO VWXGHQWV� MXQLRU GRFWRUV� WUDLQHHV� UHJLVWUDUV� DQG VXSHUYLVLQJ
FRQVXOWDQWV �)LJXUH ��� ,W LV FRPSXOVRU\ WR KDYH D FRQVXOWDQW VXSHUYLVRU ZKR LV DEOH WR JXLGH
DQG DGYLVH KRZ \RX PD\ UHJLVWHU WKH VWXG\ DW \RXU KRVSLWDO� DQG ZKDW DSSURYDOV ZLOO EH
UHTXLUHG� ,W ZLOO DOVR EH FRPSXOVRU\ WR KDYH � JHQHUDO VXUJLFDO WUDLQHH DV D PHPEHU RI
\RXU�PLQL�WHDP�

)LJXUH����0LQL�WHDP�VWUXFWXUH
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$W�HDFK�KRVSLWDO��RQH�PLQL�WHDP�SHU�SHULRG�ZLOO�FROOHFW�GDWD�RQ�HOLJLEOH�SDWLHQWV�DGPLWWHG�RYHU
D FRQVHFXWLYH ��ZHHN SHULRG� 3DWLHQWV VKRXOG EH LQFOXGHG LI WKHLU KRVSLWDO DGPLVVLRQ VWDUWHG
�GHILQHG DV µGDWH RI KRVSLWDO DGPLVVLRQ¶� ZLWKLQ WKH WLPH SHULRG GXULQJ WKH GDWD FROOHFWLRQ
SHULRGV�DV�VSHFLILHG�DERYH�

�� 6HWWLQJ
$32//2 LV RSHQ WR DQ\ VHFRQGDU\ RU WHUWLDU\ KRVSLWDOV DFURVV WKH ZRUOG ZLWK D JHQHUDO RU
FRORUHFWDO VXUJHU\ GHSDUWPHQW SHUIRUPLQJ PDMRU FRORUHFWDO FDQFHU VXUJHU\� $OO SDUWLFLSDWLQJ
FHQWUHV ZLOO EH UHTXLUHG WR UHJLVWHU WKH VWXG\ DFFRUGLQJ WR ORFDO UHJXODWLRQV� HYLGHQFH RI
ZKLFK PXVW EH XSORDGHG RQWR 5('&DS SULRU WR WKH FRPPHQFHPHQW RI GDWD FROOHFWLRQ IURP
HDFK UHVSHFWLYH VLWH� $V WKLV LV DQ DXGLW RI SUDFWLFH� QR FKDQJH WR QRUPDO SDWLHQW
PDQDJHPHQW�LV�UHTXLUHG�

,Q WKH 8.� $32//2 KDV EHHQ GHVLJQDWHG DQ DXGLW RI SUDFWLFH� ,QWHUQDWLRQDOO\� LQGLYLGXDO
VWXG\ LQYHVWLJDWRUV DUH UHVSRQVLEOH IRU HQVXULQJ WKH FRUUHFW DSSURYDOV KDYH EHHQ DFKLHYHG
SULRU WR FRPPHQFLQJ GDWD FROOHFWLRQ� $W HDFK KRVSLWDO� RQH PLQL�WHDP SHU SHULRG ZLOO FROOHFW
GDWD RQ HOLJLEOH SDWLHQWV DGPLWWHG RYHU D FRQVHFXWLYH ��ZHHN SHULRG� )ROORZLQJ WKH
FRQFOXVLRQ RI WKH VWXG\� LW LV UHFRPPHQGHG WKDW PLQL�WHDPV DW HDFK FHQWUH SUHVHQW WKH VWXG\
ILQGLQJV�WR�WKHLU�KRVSLWDO¶V�VXUJHU\�GHSDUWPHQWV�LQ�RUGHU�WR�FORVH�WKH�DXGLW�ORRS�

�� 3URMHFW�WLPHOLQH
&ROODERUDWRUV DW HDFK SDUWLFLSDWLQJ FHQWUH ZLOO SURVSHFWLYHO\ FROOHFW GDWD IRU DOO HOLJLEOH
SDWLHQWV RYHU PLQLPXP ��ZHHN SHULRGV IURP -DQXDU\ WR -XQH ����� 6LWHV FDQ FRQWULEXWH LQ
PXOWLSOH���ZHHN�SHULRGV��SURYLGLQJ�WKH\�DUH QRW RYHUODSSLQJ�

7KHUH ZLOO EH D UROOLQJ VWDUW GDWH IURP �� -DQXDU\� ���� WR � 0D\� ����� 7KH ODVW GDWH D
SDWLHQW FDQ EH UHFUXLWHG LV WKH �� -XQH� $OO ���GD\ IROORZ�XS VKRXOG EH FRPSOHWHG E\ ��
6HSWHPEHU� ����� 5HFUXLWPHQW GDWHV PD\ EH H[WHQGHG DW WKH GLVFUHWLRQ RI WKH VWHHULQJ
FRPPLWWHH��DOORZLQJ�IRU�H[WHQVLRQV�LI�WKHUH�DUH�GHOD\V�LQ�VLWH�LQLWLDWLRQ�
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�� 3DWLHQW�HOLJLELOLW\
6XPPDU\� &RQVHFXWLYH DGXOW SDWLHQWV ���� \HDUV RI DJH� SUHVHQWLQJ DFXWHO\ �L�H� XQSODQQHG
DQG QRQ�HOHFWLYH SUHVHQWDWLRQ WR KRVSLWDO IRU XUJHQW RU HPHUJHQF\ UHDVRQV� IRU V\PSWRPV RI
NQRZQ RU XQNQRZQ FRORUHFWDO FDQFHU DVVHVVHG E\ KRVSLWDO VXUJLFDO WHDPV� 3DWLHQWV VKRXOG
EH LQFOXGHG UHJDUGOHVV RI RSHUDWLYH RU QRQ�RSHUDWLYH PDQDJHPHQW� DQG FXUDWLYH RU SDOOLDWLYH
LQWHQW�

,QFOXVLRQ�FULWHULD

$JH ���\HDUV�DQG�DERYH

3DWLHQW�SDWKRORJ\ 3DWLHQWV�DGPLWWHG�WR�WKH�KRVSLWDO�DFXWHO\�ZLWK SULPDU\ FRORQ
$1'�25�UHFWDO�DGHQRFDUFLQRPD DQG�UHIHUUHG�WR
JHQHUDO�FRORUHFWDO�VXUJLFDO�GHSDUWPHQWV
7KLV�LQFOXGHV�

Ɣ 3DWLHQWV�ZKR�DUH�RSHUDWHG�RQ�IRU�FXUDWLYH�SDOOLDWLYH
WUHDWPHQW�RI�FRORUHFWDO�FDQFHU

Ɣ 3DWLHQWV�ZKR�DUH�UHIHUUHG�WR�JHQHUDO�VXUJHU\�IRU
DVVHVVPHQW��LUUHVSHFWLYH�RI�LI�WKH\�SURFHHG�WR�VXUJHU\�

Ɣ 1HZ�GLDJQRVHV�RI�FRORUHFWDO�FDQFHU

([WHQW�RI�FDQFHU $OO�SDWLHQWV�LQFOXGLQJ�H[WUD�DEGRPLQDO�PHWDVWDWLF��LQWUD�DEGRPLQDO
PHWDVWDWLF�DQG�QRQ�PHWDVWDWLF�GLVHDVH

.QRZQ�FDQFHU 3DWLHQWV�SUHVHQWLQJ�IRU�WKH�ILUVW�WLPH�ZLWK�FRORUHFWDO�FDQFHU
$1'�25
.QRZQ�FRORUHFWDO�FDQFHU�GLDJQRVLV�ZLWK�SURJUHVVLRQ�RI�GLVHDVH�
L�H��REVWUXFWLRQ�RI�NQRZQ�FRORUHFWDO�FDQFHU

3DWLHQW�SUHVHQWDWLRQ 6\PSWRPDWLF�SUHVHQWDWLRQ�RI�FRORUHFWDO�FDQFHU�L�H��ODUJH�ERZHO
REVWUXFWLRQ��KDHPRUUKDJH��SHUIRUDWLRQ

([FOXVLRQ�FULWHULD

3UHVHQWLQJ�IRU�VLGH
HIIHFWV�RI�FDQFHU
WUHDWPHQW

3DWLHQWV�SUHVHQWLQJ�DFXWHO\�IRU�WKH�VLGH�HIIHFWV�RI
FKHPRWKHUDS\�UDGLRWKHUDS\�RI�NQRZQ�FDQFHUV�DUH�H[FOXGHG

3DWLHQWV�ZLWK
QRQ�FRORUHFWDO�SULPDU\
FDQFHUV

1RQ�SULPDU\�FRORUHFWDO�FDQFHUV�WKDW�KDYH�PHWDVWDVLVHG�WR�WKH
FRORQ�DQG�UHFWXP��H�J���PHODQRPD�RU�O\PSKRPD���3ULPDU\
QHXURHQGRFULQH�WXPRXUV��JDVWURLQWHVWLQDO�O\PSKRPDV�
JDVWURLQWHVWLQDO�VWURPDO�WXPRXUV��DQG�SULPDU\�FRORUHFWDO
VTXDPRXV�FHOO�FDUFLQRPDV�VKRXOG�DOVR�EH�H[FOXGHG�

3UHYLRXVO\�LQFOXGHG�LQ
GDWDVHW

3DWLHQWV�VKRXOG�RQO\�EH�LQFOXGHG�RQFH�LQ�$32//2

$OO�HOLJLEOH�SDWLHQWV�PXVW�EH�LQFOXGHG�WR�DYRLG�VHOHFWLRQ�ELDV�
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�� 3DWLHQW�LGHQWLILFDWLRQ
7HDPV�VKRXOG�FROOHFW�GDWD�RQ�FRQVHFXWLYH�HOLJLEOH�SDWLHQWV�DW�WKHLU�KRVSLWDO�GXULQJ�WKH�GDWD
FROOHFWLRQ�SHULRG���6WUDWHJLHV�WR�LGHQWLI\�FRQVHFXWLYH�SDWLHQWV�FRXOG�LQFOXGH�

Ɣ 'DLO\�UHYLHZ�RI�WKHDWUH�OLVWV
Ɣ 'DLO\�UHYLHZ�RI�KDQGRYHU�PHHWLQJV�VKHHWV�DQG�ZDUG�OLVWV
Ɣ 'DLO\�UHYLHZ�RI�WKHDWUH�ORJERRNV
Ɣ 'DLO\�UHYLHZ�RI�QHZ�LQSDWLHQW�UHIHUUDOV�WR�VXUJLFDO�WHDP
Ɣ 'DLO\�RQ�FDOO�UHYLHZ�RI�SDWLHQWV�XQGHUJRLQJ�HPHUJHQF\�VXUJHU\
Ɣ &RORUHFWDO�FDQFHU�PXOWLGLVFLSOLQDU\�WHDP�PHHWLQJV

�� 2XWFRPHV�DQG�YDULDEOHV
3ULPDU\�RXWFRPH� ���GD\�PRUWDOLW\�VLQFH�GD\�RI�SUHVHQWDWLRQ

6HFRQGDU\�RXWFRPHV�LQFOXGH�
Ɣ ,QSDWLHQW�PRUWDOLW\�����GD\�PRUWDOLW\�VLQFH�GD\�RI�SUHVHQWDWLRQ
Ɣ 2SHUDWLYH�����DQG����GD\�PRUWDOLW\�UDWHV
Ɣ 5DWHV�RI�SULPDU\�DQDVWRPRVLV
Ɣ ����DQG����GD\�VWRPD�IRUPDWLRQ�DQG�UHYHUVDO�UDWHV
Ɣ 5DWH�DQG�JUDGH�RI�VXUJLFDO�FRPSOLFDWLRQV
Ɣ 5DWHV�RI�VWHQWLQJ�LQ�WKRVH�ZLWK�OHIW�VLGHG�/%2��UDWHV�RI�VWHQWLQJ�LQ�WKRVH�WUHDWHG�ZLWK

SDOOLDWLYH�LQWHQW �������UDWH�RI�FRORQLF�VWHQWLQJ FRPSOLFDWLRQV
Ɣ 5DWH�RI�UHSUHVHQWDWLRQ�IRU�SDWLHQWV�PDQDJHG�QRQRSHUDWLYHO\
Ɣ 5DWHV�RI�UDGLRORJLFDO�DVVHVVPHQW�RQ�DGPLVVLRQ
Ɣ 3URSRUWLRQ�RI�SDWLHQWV�SUHVHQWLQJ�DFXWHO\�ZLWK�ODUJH�ERZHO�REVWUXFWLRQ�ZLWK�NQRZQ

FRORUHFWDO�FDQFHU�ZKR�KDG�KLJK�ULVN�FULWHULD�IRU�REVWUXFWLRQ��DV�GHILQHG�E\�WKH
)2;7UR7�REVWUXFWLRQ�FULWHULD��DW�LQGH[�DVVHVVPHQW

$XGLW�VWDQGDUG�RXWFRPHV�
Ɣ $OO�SDWLHQWV�ZLWK�VXVSHFWHG�/%2�VKRXOG�KDYH�D�FRQWUDVW�HQKDQFHG�&7 ��

Ɣ ��������GD\�PRUWDOLW\�DIWHU�HPHUJHQF\�FRORUHFWDO�FDQFHU�VXUJHU\��JUDGH�E�
�FRQVLVWHQW�ZLWK�1%2&$�UHFRPPHQGDWLRQV�

9DULDEOHV
Ɣ &RYDULDWHV�DUH�GHWDLOHG�LQ $SSHQGL[�%

https://paperpile.com/c/9oKMaG/GvDA+a7gJ
https://paperpile.com/c/9oKMaG/VBSPV
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�� )ROORZ�XS
3DWLHQWV ZLOO EH IROORZHG XS IRU ���GD\V DIWHU SUHVHQWDWLRQ� 1R FKDQJH LQ URXWLQH IROORZ XS
VKRXOG WDNH SODFH� &ROODERUDWRUV VKRXOG EH SURDFWLYH LQ LGHQWLI\LQJ IROORZ�XS GDWD� EXW WKLV
VKRXOG�EH�GRQH�ZLWKLQ�WKH�OLPLWV�RI�URXWLQH�IROORZ�XS�

6WUDWHJLHV�IRU�IROORZ�XS�LQFOXGH�
Ɣ 5HJXODUO\�UHYLHZLQJ�SDWLHQW�QRWHV�WR�LGHQWLI\�LQ�KRVSLWDO�FRPSOLFDWLRQV
Ɣ 3DUWLFLSDWLQJ�LQ�GDLO\�ZDUG�URXQGV�DQG�GRFWRU�UHYLHZV
Ɣ 5HYLHZLQJ�FOLQLF�QRWHV�DQG�FOLQLF�OHWWHUV��LI�VHHQ�LQ�FOLQLF�E\����GD\V
Ɣ &KHFNLQJ�HOHFWURQLF�V\VWHPV�DQG�KDQGRYHU�OLVWV�IRU�UH�DGPLVVLRQV
Ɣ &KHFNLQJ�IRU�HPHUJHQF\�GHSDUWPHQW�UH�DWWHQGDQFHV

�� 'DWD�FROOHFWLRQ�DQG�VWRUDJH
'DWD ZLOO EH FROOHFWHG DQG VWRUHG RQOLQH YLD WKH 5HVHDUFK (OHFWURQLF 'DWD &DSWXUH �5('&DS�
ZHE DSSOLFDWLRQ������ KRVWHG DQG PDQDJHG E\ WKH %LUPLQJKDP 6XUJLFDO 7ULDOV &RQVRUWLXP
�%L67&��5('&DS�V\VWHP�KRVWHG�DW�WKH�8QLYHUVLW\�RI�%LUPLQJKDP��8QLWHG�.LQJGRP�

5('&DS DOORZV FROODERUDWRUV WR HQWHU DQG VWRUH GDWD LQ D VHFXUH V\VWHP� ,W LV ZLGHO\ XVHG E\
DFDGHPLF LQVWLWXWLRQV WKURXJKRXW (XURSH DQG DOO VWRUDJH RI ZHE�EDVHG LQIRUPDWLRQ E\ WKLV
V\VWHP�LV�HQFU\SWHG�DQG�FRPSOLDQW�ZLWK�+,3$$�6HFXULW\�*XLGHOLQHV�LQ�WKH�8QLWHG�6WDWHV�

7KH VHFXULW\ RI WKH VWXG\ GDWDEDVH V\VWHP LV JRYHUQHG E\ WKH SROLFLHV RI WKH 8QLYHUVLW\ RI
%LUPLQJKDP� 'DWD PDQDJHPHQW DQG GDWD VHFXULW\ ZLWKLQ WKH %L67& 5('&DS ZLOO DELGH E\
WKH UHTXLUHPHQWV RI WKH *HQHUDO 'DWD 3URWHFWLRQ 5HJXODWLRQV �*'35� DQG DQ\ VXEVHTXHQW
DPHQGPHQWV� &ROODERUDWRUV ZLOO EH JLYHQ VHFXUH 5('&DS SURMHFW VHUYHU ORJLQ GHWDLOV�
DOORZLQJ�VHFXUH�GDWD�VWRUDJH�RQ�WKH�5('&DS�V\VWHP�

1R SDWLHQW GDWD ZLOO EH XSORDGHG RU VWRUHG RQ WKH 5('&DS GDWDEDVH ZLWKRXW SULRU ORFDO
SHUPLVVLRQV�

$OO�GDWD�VKRXOG�EH�KDQGOHG�LQ�DFFRUGDQFH�ZLWK�ORFDO�GDWD�JRYHUQDQFH�SROLFLHV��DQG�DOO�SDSHU
FRSLHV RI DQ\ GDWD VKRXOG EH GHVWUR\HG DV FRQILGHQWLDO ZDVWH ZLWKLQ WKH FHQWUH RQFH
XSORDGHG�WR�5('&DS�

,W�ZLOO�QRW�EH�SRVVLEOH�WR�VWRUH�SDWLHQW�LGHQWLILFDWLRQ�QXPEHUV��KRVSLWDO�QXPEHUV��RQ�5('&DS�
$�XQLTXH�µ5('&DS�,'¶�ZLOO�EH�JHQHUDWHG�E\�WKH�V\VWHP�IRU�HDFK�SDWLHQW��,I�QHHGHG��\RX�PD\
NHHS�D�ORFDO�FURVV�UHIHUHQFH�RI�KRVSLWDO�QXPEHUV�DQG�5('&DS�,'V��7KLV�VKRXOG�EH�NHSW�LQ�D
VHFXUH� HQFU\SWHG VSUHDGVKHHW RQ D KRVSLWDO� SDVVZRUG�SURWHFWHG FRPSXWHU� 1R SDWLHQW
LGHQWLILDEOH�GDWD�ZLOO�EH�XSORDGHG�RU�VWRUHG�RQ�WKH�5('&DS�GDWDEDVH�

2QH 5('&DS ORJLQ ZLOO EH LVVXHG SHU FROODERUDWRU DQG RQO\ WKDW SHUVRQ PD\ XVH WKH ORJLQ� ,I
\RX�H[SHULHQFH�SUREOHPV��SOHDVH�HPDLO DSROOR�HXURVXUJ#JPDLO�FRP�

'DWD�FROOHFWHG�GXULQJ�WKH $32//2 VWXG\�FDQ�EH�XVHG IRU�IXWXUH�DQDO\VHV�DW�WKH�6WXG\
0DQDJHPHQW�*URXS
V�GLVFUHWLRQ�

https://paperpile.com/c/9oKMaG/ltiAU+g00fO
mailto:apollo.general@gmail.com
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��� 6WDWLVWLFDO�DQDO\VLV�SODQ
7KH SULPDU\ GHVFULSWLYH DQDO\VLV ZLOO EH LQYHVWLJDWLQJ HPHUJHQF\ &5& SUHVHQWDWLRQ DQG WKHLU
UHVSHFWLYH�PDQDJHPHQW�

Ɣ 3UHVHQWLQJ�V\PSWRPV�²�UDWHV�RI�REVWUXFWLRQ��SHUIRUDWLRQ�DQG�EOHHGLQJ
Ɣ 0DQDJHPHQW�DSSURDFKHV�²�UHVHFWLRQ��SULPDU\�DQDVWRPRVLV��HQG�VWRPD�IRUPDWLRQ�

VWHQWV��SDOOLDWLRQ
Ɣ 2XWFRPHV�²�UDWHV�RI�PRUWDOLW\��RVWRP\�UDWHV

3ODQQHG�VHFRQGDU\�DQDO\VHV�LQFOXGH�
Ɣ $�ULVN�SUHGLFWLRQ�WRRO�LQ�HPHUJHQF\�&5&�VXUJHU\�ZLWK�FXUDWLYH�LQWHQW�IRU�����DQG

���GD\�PRUWDOLW\�ZLOO�EH�FUHDWHG�SHU�WKH�75,32'�VWDWHPHQW�WR�JXLGH�PDQDJHPHQW�LQ
HPHUJHQF\�FRORUHFWDO�FDQFHU�VXUJHU\�LI�WKH�UHFUXLWPHQW�QXPEHUV�DOORZ��/%2��
SHUIRUDWLRQ�RWKHUV���7KLV�ZLOO�DOORZ�FRORUHFWDO�VXUJHRQV�WR�SUHRSHUDWLYHO\�SUHGLFW�VKRUW
WHUP�PRUELGLW\�DQG�PRUWDOLW\�DQG�GHWHUPLQH�ZKLFK�SDWLHQWV�PD\�LQVWHDG�EHQHILW�IURP�D
ORZHU�ULVN�EULGJLQJ�VWHQW�EHIRUH�HOHFWLYH�VXUJHU\�

Ɣ $�ULVN�SUHGLFWLRQ�WRRO�IRU�ZKHWKHU�WR�DQDVWRPRVLV�RU�QRW��SUHRSHUDWLYH��WR�DLG�GHFLVLRQ
PDNLQJ

)RU PRGHO GHYHORSPHQW� D PL[HG HIIHFWV ORJLVWLF UHJUHVVLRQ PRGHO ZLOO EH EXLOW ZLWK FDQGLGDWH
YDULDEOHV VHOHFWHG EDVHG RQ FOLQLFDO SODXVLELOLW\� 5HODWLYH PRGHO ILWV ZLOO EH DVVHVVHG XVLQJ
$NDLNH LQIRUPDWLRQ FULWHULRQ �$,&� WR REWDLQ WKH PRVW SDUVLPRQLRXV PRGHO� $UHD XQGHU WKH
UHFHLYHU RSHUDWLQJ FKDUDFWHULVWLF FXUYH �$852&� ZLOO EH XVHG WR DVVHVV GLVFULPLQDWLRQ� 7KH
OLQHDULW\ DVVXPSWLRQ IRU ORJLVWLF UHJUHVVLRQ ZLOO EH DVVHVVHG E\ SORWWLQJ� 9DOLGDWLRQ RI WKH
PRGHO ZLOO EH SHUIRUPHG DV WKH PHWKRGV RI %RQVGRUII HW DO ��� 6WDWLVWLFDO DQDO\VLV ZLOO EH
FRPSOHWHG�XVLQJ�5��5�)RXQGDWLRQ�6WDWLVWLFDO�3URJUDP��

��� /RFDO�JRYHUQDQFH�DQG�HWKLFDO�DSSURYDO
,W LV FRPSXOVRU\ WR KDYH D FRQVXOWDQW VXSHUYLVRU ZKR LV DEOH WR JXLGH DQG DGYLVH KRZ \RX
PD\ UHJLVWHU WKH VWXG\ DW \RXU KRVSLWDO� DQG ZKDW DSSURYDOV ZLOO EH UHTXLUHG� 7KHVH PXVW EH
DGGHG WR WKH 5('&DS GDWDEDVH DV HYLGHQFH RI DSSURYDOV� <RX PD\ DOVR VHHN DGYLFH IURP
\RXU ORFDO DXGLW GHSDUWPHQW� RU JHW LQ WRXFK ZLWK WKH DSROOR�HXURVXUJ#JPDLO�FRP IRU IXUWKHU
DGYLFH� ,W ZLOO DOVR EH FRPSXOVRU\ WR KDYH D PLQLPXP RI � JHQHUDO VXUJLFDO UHJLVWUDU DV
PHPEHUV RI \RXU PLQL�WHDP ZKHQ SRVVLEOH �� UHFRPPHQGHG LI SRVVLEOH�� ,I WKHUH LV RQO\
RQH RU QR JHQHUDO VXUJLFDO UHJLVWUDU DYDLODEOH� WHDP VWUXFWXUHV ZLOO EH DSSURYHG RQ D
FDVH�E\�FDVH�EDVLV�

,Q WKH 8.� WKH VWXG\ PD\ EH UHJLVWHUHG DV D FOLQLFDO DXGLW RU ³VHUYLFH HYDOXDWLRQ´ WR DVVHVV
PRUWDOLW\�DIWHU�HPHUJHQF\�FRORUHFWDO�FDQFHU�VXUJHU\�

���� ���GD\ PRUWDOLW\ DIWHU HPHUJHQF\ FRORUHFWDO FDQFHU VXUJHU\ �JUDGH E�
�FRQVLVWHQW�ZLWK�1%2&$�UHFRPPHQGDWLRQV�

:KHQ�UHJLVWHULQJ�WKH�VWXG\��WKH�IROORZLQJ�SRLQWV�VKRXOG�EH�PDGH�FOHDU�
Ɣ $OO�GDWD�FROOHFWHG�ZLOO�PHDVXUH�FXUUHQW�SUDFWLFH

https://paperpile.com/c/9oKMaG/63vc
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Ɣ 1R�FKDQJHV�WR�QRUPDO�SDWLHQW�SDWKZD\V��WUHDWPHQW�ZLOO�EH�PDGH
Ɣ 7KLV�LV�DQ�LQWHUQDWLRQDO�DXGLW

8.�FROODERUDWRUV�VKRXOG�DOVR�VHHN�WKHLU�1+6�WUXVW¶V�&DOGLFRWW�*XDUGLDQ¶V�DSSURYDO�WR�VXEPLW
GDWD�WR�WKH�5('&DS�V\VWHP�

&ROODERUDWRUV VKRXOG FRPSOHWH WKH PDQGDWRU\ GDWD JRYHUQDQFH H�OHDUQLQJ PRGXOH ZKLFK ZLOO
EH�PDGH�DYDLODEOH�RQ�WKH�RQOLQH�SURMHFW�KXE��KWWS���ZZZ�HXURVXUJ�RUJ

��� 4XDOLW\�DVVXUDQFH
'HVLJQ��7KLV�SURWRFRO�ZDV�ZULWWHQ�ZLWK�JXLGDQFH�IURP DQ�LQWHUQDWLRQDO�H[SHUW�FURVV�VSHFLDOLW\
DGYLVRU\ JURXS DQG ZLWK WKH FRQWULEXWLRQ RI SDWLHQW UHSUHVHQWDWLYHV� $ GDWD GLFWLRQDU\ ZLOO EH
GHYHORSHG WR KHOS FROODERUDWRUV LQ FROOHFWLQJ GDWD DQG SDWLHQW LQFOXVLRQ� (�OHDUQLQJ PDWHULDOV
ZLOO�EH�DYDLODEOH�RQ�RXU�ZHEVLWH��HXURVXUJ�RUJ��

'DWD�FRPSOHWHQHVV� )ROORZLQJ�GDWD�FROOHFWLRQ��RQO\ GDWD�VHWV�ZLWK�!����GDWD�FRPSOHWHQHVV
ZLOO�EH�DFFHSWHG�IRU�SRROHG�DQDO\VLV��7R�HPSKDVLVH�WKH�LPSRUWDQFH�RI�GDWD�FRPSOHWHQHVV�WR
FROODERUDWRUV��FHQWUHV�ZLWK�!���PLVVLQJ�GDWD�SRLQWV�ZLOO�EH�H[FOXGHG�IURP�WKH�VWXG\�DQG
FROODERUDWRUV IURP WKRVH FHQWUHV ZLWKGUDZQ IURP WKH SXEOLVKHG OLVW RI FLWDEOH FROODERUDWRUV�
6HH�IXUWKHU�GHWDLOV�XQGHU�µ$XWKRUVKLS�DQG�PLQLWHDPV¶�

9DOLGDWLRQ� 'DWD YDOLGDWLRQ ZLOO EH SHUIRUPHG WR HQVXUH DOO FRQVHFXWLYH FDVHV ZHUH UHFUXLWHG�
'DWD YDOLGDWRUV PD\ EH HLWKHU D ILQDO \HDU VWXGHQW RU D TXDOLILHG GRFWRU ZKR ZHUH QRW LQYROYHG
LQ�WKH�LQLWLDO�GDWD�FROOHFWLRQ�

7KH YDOLGDWRU ZLOO EH UHTXLUHG WR YDOLGDWH D PLQLPXP RI �[ ��ZHHN SHULRG IRU WKH FHQWUH IRU
ZKLFK WKH\ DUH DFWLQJ DV WKH GDWD YDOLGDWRU� 7KH YDOLGDWRU ZLOO UHTXLUH WR UHYLHZ HYHU\ FDVH WR
FRQILUP FDVH DVFHUWDLQPHQW DQG VXEVHTXHQWO\ FKHFN D UDQGRP ��� RI FROOHFWHG GDWD SRLQWV
WR�HQVXUH�DFFXUDWH�GDWD�FROOHFWLRQ�

$IWHU FRPSOHWLQJ YDOLGDWLRQ� WKH YDOLGDWRU ZLOO VHQG D VXPPDU\ RI KRZ PDQ\ UHFRUGV ZHUH
UHYLHZHG DQG HUURU UDWHV WR WKH VWXG\ PDQDJHPHQW JURXS� 7KHUH DUH WZR FRPSRQHQWV RI
YDOLGDWLRQ�

,��&DVH�DVFHUWDLQPHQW�
7KH�YDOLGDWRU�ZLOO�LQGHSHQGHQWO\�LGHQWLI\�DOO�SDWLHQWV�HOLJLEOH�IRU�LQFOXVLRQ�RYHU�WKH
RQH���ZHHN�VWXG\�SHULRG��7KH�WDUJHW�IRU�GDWD�DVFHUWDLQPHQW�LV�!����

,,��'DWD�FROOHFWLRQ
7KH�YDOLGDWRU�ZLOO�LQGHSHQGHQWO\�FROOHFW�GDWD�IRU�WKH�NH\�GDWD�ILHOGV�UHODWLQJ�WR�ULVN�
DGMXVWPHQW�DQG�RXWFRPH�PHDVXUHV��VHH $SSHQGL[�$��

$Q\ FRQIOLFWV ZLWK WKH GDWD RULJLQDOO\ VXEPLWWHG E\ WKH UHOHYDQW PLQL�WHDP ZLOO EH UHVROYHG E\
GLVFXVVLRQ EHWZHHQ WKH YDOLGDWRU DQG WKH PLQL�WHDP� 7KH WDUJHW IRU DFFXUDF\ RI FROOHFWHG
GDWD�LV�!����
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��� $XWKRUVKLS�DQG�PLQL�WHDPV
0HGLFDO�VWXGHQWV�ZLOO�WDNH�WKH�OHDG�LQ�GLVVHPLQDWLQJ�DQG�GHOLYHULQJ�WKLV�VWXG\��ZKLFK�LV
VXSSRUWHG�E\�QDWLRQDO�FRPPLWWHHV�RI�PHGLFDO�VWXGHQWV��WUDLQHHV�DQG�FRQVXOWDQW�DWWHQGLQJ
VXUJHRQV�

,Q DFFRUGDQFH ZLWK 1DWLRQDO 5HVHDUFK &ROODERUDWLYH �15&� DXWKRUVKLS JXLGHOLQHV ��� DOO
UHVHDUFK RXWSXWV IURP $32//2 ZLOO EH OLVWHG XQGHU D VLQJOH FRUSRUDWH DXWKRUVKLS �³(XUR6XUJ
&ROODERUDWLYH´�� $OO FROODERUDWRUV ZLOO EH OLVWHG DV 3XE0HG�FLWDEOH FROODERUDWRUV ZLWKLQ WKH
(XUR6XUJ &ROODERUDWLYH LQ DFFRUGDQFH ZLWK WKH UROHV GHILQHG EHORZ �VR ORQJ DV WKH PLQLPXP
UHTXLUHPHQWV�IRU�DXWKRUVKLS�DUH�DFKLHYHG��

7R�EH�FUHGLWHG�ZLWK�DXWKRUVKLS��DOO�FROODERUDWRUV�PXVW�SURYLGH�D�YDOLG�25&,'�LGHQWLILHU
�KWWSV���RUFLG�RUJ�UHJLVWHU���$XWKRUVKLS�OLVWV�IRU DOO�SDSHUV�ZLOO�EH�PDGH�IURP�WKHVH�

0LQL�WHDPV IRU WKH $32//2 VWXG\ FDQ FRQVLVW RI XS WR �� PHPEHUV� LQFOXGLQJ D PLQLPXP RI
� VXSHUYLVLQJ FRQVXOWDQW� DQG � JHQHUDO VXUJLFDO UHJLVWUDU �IRU VPDOO FHQWUHV ZLWK QR WUDLQHHV�
WKLV UHTXLUHPHQW ZLOO EH ZDLYHG�� $Q\ RI WKH �� PLQL�WHDP PHPEHUV FDQ EH WKH +RVSLWDO
/HDG DQG ZLOO EH UHVSRQVLEOH IRU PDLQWDLQLQJ FRPPXQLFDWLRQ ZLWK WKH (XUR6XUJ 6WHHULQJ
&RPPLWWHH�

7LS� :H�UHFRPPHQG�WKDW���RI�WKH���RWKHU�PHPEHUV�DUH DOORFDWHG�WR�GDWD�FROOHFWLRQ�RYHU�D
��ZHHN�FRQVHFXWLYH�SHULRG��DQG���RI�WKH���RWKHU�PHPEHUV�DUH�DOORFDWHG�WR�FROOHFWLQJ�����DQG
���GD\�IROORZ�XS�GDWD�

https://paperpile.com/c/9oKMaG/I3DL
https://orcid.org/register
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&ROODERUDWRU�UROH�GHVFULSWLRQV�DUH�DV�IROORZV�

�� /RFDO VXSHUYLVLQJ FRQVXOWDQW�DWWHQGLQJ� SURYLGH JXLGDQFH IRU DSSURYDO SURFHVVHV�
IDFLOLWDWH FRPPXQLFDWLRQ ZLWKLQ WKH KRVSLWDO� DQG PHQWRU DQG IDFLOLWDWH PHGLFDO
VWXGHQWV� MXQLRU GRFWRUV DQG UHJLVWUDUV LQ FRQGXFWLQJ WKH VWXG\ DW \RXU ORFDO VLWH� 7KH\
KDYH RYHUDOO UHVSRQVLELOLW\ IRU WKH VLWH JRYHUQDQFH UHJLVWUDWLRQ DQG VKRXOG VXSSRUW
GDWD FROOHFWLRQ� 2QO\ RQH SHUVRQ FDQ IXOILO WKLV UROH� 0LQLPXP UHTXLUHPHQWV IRU
DXWKRUVKLS�LQFOXGH�

ż 6SRQVRUVKLS RI ORFDO VWXG\ UHJLVWUDWLRQ� DQG UHVSRQVLELOLW\ WR HQVXUH ORFDO
FROODERUDWRUV�DFW�LQ�DFFRUGDQFH�ZLWK�ORFDO�JRYHUQDQFH�JXLGHOLQHV�

ż 6XFFHVVIXO FRPSOHWLRQ RI GDWD FROOHFWLRQ DW D FHQWUH ZKLFK PHHWV WKH FULWHULD
IRU�LQFOXVLRQ�ZLWKLQ�WKH $32//2 GDWDVHW�

ż )DFLOLWDWLRQ RI ORFDO UHVXOW SUHVHQWDWLRQ DQG VXSSRUW RI DSSURSULDWH ORFDO
LQWHUYHQWLRQV�

6SRQVRUVKLS WKURXJK WKH DXGLW DSSURYDO � SURMHFW UHJLVWUDWLRQ SURFHVV E\ D FRQVXOWDQW
GRHV QRW FRQVWLWXWH DXWKRUVKLS� QRU GRHV LQFOXVLRQ RI D FRQVXOWDQWV¶ SDWLHQWV DORQH LQ
WKH�DXGLW�VHUYH�VXIILFLHQW�IRU�DXWKRUVKLS�

�� +RVSLWDO OHDG� WKLV UROH FDQ EH IXOILOOHG E\ D PHGLFDO VWXGHQW� MXQLRU GRFWRU� WUDLQHH RU
WKH FRQVXOWDQW VXSHUYLVRU�3, �DV DERYH�� 3ULRU H[SHULHQFH LQ FROODERUDWLYH UHVHDUFK LV
UHFRPPHQGHG EXW QRW HVVHQWLDO� $GGLWLRQDO VXSSRUW FDQ EH VRXJKW IURP (XUR6XUJ�
7KH\ ZLOO EH WKH VLQJOH OHDG SRLQW RI FRQWDFW IRU GDWD FROOHFWLRQ DW HDFK VLWH DQG ZLOO
OLDLVH ZLWK WKH ORFDO 3, DQG (XUR6XUJ� <RX PXVW EH UHVSRQVLYH WR FRPPXQLFDWLRQ IURP
WKH�3,��JRYHUQDQFH�ERGLHV��DQG�(XUR6XUJ�

ż 3ULPDU\ SHUVRQ UHVSRQVLEOH LQ REWDLQLQJ ORFDO DSSURYDOV IRU FRQGXFW RI WKH
$32//2 6WXG\ �H�J� UHJLVWUDWLRQ RI WKH DXGLW� VHHNLQJ SHUPLVVLRQ WR XSORDG
GDWD�WR�5('&DS��

ż 6XFFHVVIXO FRPSOHWLRQ RI GDWD FROOHFWLRQ DW D FHQWUH ZKLFK PHHWV WKH FULWHULD
IRU�LQFOXVLRQ�ZLWKLQ�WKH $32//2 GDWDVHW�

ż $�KRVSLWDO�OHDG�JXLGH�FDQ�EH�IRXQG�LQ $SSHQGL[�'�

�� *HQHUDO 6XUJLFDO 5HJLVWUDU�5HVLGHQW�7UDLQHH� D PLQLPXP RI � PHPEHU RI WKH
PLQL�WHDP LV UHTXLUHG WR EH JHQHUDO VXUJLFDO UHJLVWUDU� ,W LV UHFRPPHQGHG � JHQHUDO
VXUJLFDO�UHJLVWUDUV�WUDLQHHV�DUH�LQFOXGHG�LQ�\RXU�WHDP�LI�SRVVLEOH��7KHLU�UROH�ZLOO�EH�

ż 3URYLGLQJ DGYLFH DURXQG FOLQLFDO GHWDLOV DURXQG FRORUHFWDO FDQFHU� DQG DFXWH
SUHVHQWDWLRQV

ż /LDLVLQJ�ZLWK�PXOWLGLVFLSOLQDU\�WHDPV�WR�DLG�FRPSOHWH�FDVH�DVFHUWDLQPHQW

�� /RFDO FROODERUDWRUV� D WHDP RI XS WR � GDWD FROOHFWRUV SHU VSHFLDOW\� SHU FHQWUH��
0LQLPXP�UHTXLUHPHQWV�IRU�DXWKRUVKLS�RQ $32//2 SXEOLFDWLRQV LQFOXGH�

ż &RPSOLDQFH ZLWK ORFDO DXGLW DSSURYDO SURFHVVHV DQG GDWD JRYHUQDQFH
SROLFLHV�

ż $FWLYH LQYROYHPHQW LQ GDWD FROOHFWLRQ RYHU DW OHDVW RQH GDWD FROOHFWLRQ SHULRG
DW�D�FHQWUH�ZKLFK�PHHWV�WKH�FULWHULD�IRU�LQFOXVLRQ�ZLWKLQ�WKH $32//2 GDWDVHW�

ż &ROODERUDWLRQ ZLWK WKH KRVSLWDO OHDGV WR HQVXUH WKDW WKH DXGLW UHVXOWV DUH
UHSRUWHG�EDFN�WR�WKH�DXGLW�RIILFH���FOLQLFDO�WHDPV�
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�� /RFDO YDOLGDWRUV� $ ILQDO \HDU PHGLFDO VWXGHQW RU MXQLRU GRFWRU QRW LQYROYHG ZLWK GDWD
FROOHFWLRQ ZKRVH UROH LV WR HQVXUH DGHTXDWH GDWD DVFHUWDLQPHQW DQG GDWD
FROOHFWLRQ�DFFXUDF\ �VHH�����4XDOLW\�DVVXUDQFH�

ż 7KH YDOLGDWRU ZLOO EH D ��ZHHN GDWD FROOHFWLRQ SHULRG DW WKHLU ORFDO FHQWUH WR
YDOLGDWH� 'DWD YDOLGDWLRQ ZLOO RFFXU IROORZLQJ FRPSOHWLRQ RI GDWD FROOHFWLRQ
�LQFOXGLQJ�IROORZ�XS��

ż $IWHU FRPSOHWLQJ YDOLGDWLRQ� WKH YDOLGDWRU ZLOO VHQG D VXPPDU\ RI KRZ PDQ\
UHFRUGV�ZHUH�UHYLHZHG�DQG�HUURU�UDWHV�WR�WKH�VWXG\�PDQDJHPHQW�JURXS�

�� 1DWLRQDO QHWZRUN FRPPLWWHHV� $ FRUH JURXS RI PHGLFDO VWXGHQWV DQG VXUJLFDO
WUDLQHHV LQ HDFK SDUWLFLSDWLQJ FRXQWU\ UHVSRQVLEOH IRU VWXG\ GLVVHPLQDWLRQ� SURWRFRO
WUDQVODWLRQ DQG VXSSRUWLQJ VWXGHQWV WR FRUUHFWO\ UHJLVWHU DQG UXQ WKH VWXG\ DW HDFK
SDUWLFLSDWLQJ�FHQWUH�

�� :ULWLQJ *URXS� $ JURXS RI PHGLFDO VWXGHQWV� MXQLRU GRFWRUV DQG H[WHUQDO DGYLVRU\
ERDUG PHPEHUV UHVSRQVLEOH IRU WKH RYHUDOO VFLHQWLILF FRQWHQW� GDWD DQDO\VLV� DQG
SUHSDUDWLRQ�RI�LQGLYLGXDO�UHVHDUFK�PDQXVFULSWV�

�� 6WXG\ PDQDJHPHQW JURXS� $ FRUH JURXS RI PHGLFDO VWXGHQWV DQG MXQLRU GRFWRUV
ZKR KDYH RYHUDOO UHVSRQVLELOLW\ IRU SURWRFRO GHVLJQ� SURMHFW FRRUGLQDWLRQ� DQG GDWD
KDQGOLQJ

�� 'DWD 0DQDJHPHQW DQG 6WDWLVWLFDO $QDO\VLV JURXS� $ VXE WHDP ZKR WDNH RYHUDOO
UHVSRQVLELOLW\�IRU�WKH�TXDOLW\�DVVXUDQFH�RI�GDWD�DQDO\VLV�DQG�VWDWLVWLFDO�DQDO\VLV�SODQV�

��� ([WHUQDO $GYLVRU\ *URXS� $ SDQHO RI FURVV�GLVFLSOLQDU\ ILHOG H[SHUWV ZKR DUH DEOH WR
HQVXUH FRQWH[WXDO DQG VFLHQWLILF UHOHYDQFH RI WKH SURWRFRO GHVLJQ� GDWD ILHOGV DQG GDWD
LQWHUSUHWDWLRQ�

&ULWHULD�IRU�VLWH�LQFOXVLRQ�ZLWKLQ�$32//2
Ɣ 6XFFHVVIXO�LQ�REWDLQLQJ�DOO�UHOHYDQW�ORFDO�DSSURYDOV�IRU�FRQGXFW�RI�WKH $32//2 6WXG\
Ɣ +DYH�FRPSOHWHG�WKH�VLWH�VXUYH\
Ɣ 6XFFHVVIXO�GDWD�FROOHFWLRQ�RI�DW�OHDVW�RQH�HOLJLEOH�SDWLHQW�SHU�SHULRG�IRU�HDFK�VLWH
Ɣ ,QGLYLGXDO�VLWHV�PXVW�DOVR�HQVXUH

�� 7KH\�REWDLQ !����GDWD�FRPSOHWHQHVV IRU�DOO�UHTXLUHG ILHOGV
�� $OO�GDWD�KDV�EHHQ�XSORDGHG�E\�WKH�VSHFLILHG�GDWDEDVH�FORVXUH�GHDGOLQH

6KRXOG WKHVH FULWHULD QRW EH PHW� WKH FRQWULEXWLQJ PLQL�WHDP DQG DQ\ GDWD WKH\ FRQWULEXWH
PD\ QRW EH LQFOXGHG LQ WKH ILQDO VWXG\� DQG WKH\ PD\ EH UHPRYHG IURP DQ\ DXWKRUVKLS OLVWV�
<RX DUH DGYLVHG WR JHW LQ WRXFK ZLWK XV DV VRRQ DV SRVVLEOH VR ZH PD\ VXSSRUW \RX ZLWK
HQVXULQJ�\RXU�VLWH�LV�DEOH�WR�VXFFHVVIXOO\�FROOHFW�GDWD�WRZDUGV�WKH $32//2 6WXG\�

)RU JXLGDQFH UHODWLQJ WR PLQL�WHDP VHWXS DQG DXGLW UHJLVWUDWLRQ� SOHDVH FRQWDFW \RXU ORFDO
VXSHUYLVLQJ FRQVXOWDQW RU ORFDO OHDG� ,I \RX ZRXOG EH LQWHUHVWHG LQ VLJQLQJ XS DV D 3, IRU D
QHZ FHQWUH QRW FXUUHQWO\ LQYROYHG� RU IRU DQ\ JHQHUDO HQTXLULHV UHJDUGLQJ WKH SURWRFRO� SOHDVH
FRQWDFW�XV�YLD�HPDLO��DSROOR�HXURVXUJ#JPDLO�FRP��RU 7ZLWWHU��#(XUR6XUJ�

mailto:apollo.general@gmail.com
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��� 3DWLHQW�DQG�SXEOLF�LQYROYHPHQW

7R EHWWHU XQGHUVWDQG WKH RXWFRPHV LPSRUWDQW WR SDWLHQWV OLYLQJ ZLWK FRORUHFWDO FDQFHU ZH
DVNHG WKH RSLQLRQ RI SDWLHQWV� DLPLQJ WR FODULI\ ZKDW PDWWHUV WR WKHP PRVW LQ WKH DFXWH
SHULRG��3DWLHQWV�ZHUH�LQYLWHG�WR�ILOO�RXW�DQ�DQRQ\PRXV�VXUYH\�WKURXJK�VRFLDO�PHGLD�

7KH PDLQ TXHVWLRQV FRQFHUQHG WKHLU H[SHULHQFH ZLWK SUHVHQWLQJ WR WKH KRVSLWDO LQ DQ
HPHUJHQF\ ZLWK FRORUHFWDO FDQFHU� ZLWK DQ HPSKDVLV RQ ZKLFK RXWFRPHV DIWHU VXUJHU\ ZHUH
PRVW LPSRUWDQW WR WKHP� )XUWKHUPRUH� DQ HPSKDVLV ZDV SODFHG RQ XQGHUVWDQGLQJ ZKDW
LQIRUPDWLRQ�ZDV�SUHVHQWHG�WR�WKHP�UHJDUGLQJ�WUHDWPHQW�RSWLRQV�LQ�WKH�DFXWH�VHWWLQJ�

3DWLHQW DQG SXEOLF LQYROYHPHQW LQ WKLV VWXG\ ZLOO EH UHSRUWHG DFFRUGLQJ WR WKH VKRUW IRUP RI
WKH *XLGDQFH IRU 5HSRUWLQJ ,QYROYHPHQW RI 3DWLHQWV DQG WKH 3XEOLF �*5,33�� UHSRUWLQJ
FKHFNOLVW��KWWSV���ZZZ�EPM�FRP�FRQWHQW�����EPM�M������

��� ([SHFWHG�RXWSXWV
8QLW OHYHO GDWD IRU FRPSDULVRQ ZLOO EH IHG EDFN WR FROODERUDWRUV WR VXSSRUW ORFDO VHUYLFH
LPSURYHPHQW �XSRQ UHTXHVW�� 7KLV SURMHFW ZLOO EH VXEPLWWHG IRU SUHVHQWDWLRQ DW QDWLRQDO DQG
LQWHUQDWLRQDO�FRQIHUHQFHV��0DQXVFULSW�V��ZLOO�EH�SUHSDUHG�IROORZLQJ�FORVH�RI�WKH�SURMHFW�

https://www.bmj.com/content/358/bmj.j3453
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$FNQRZOHGJHPHQWV
:H�WKDQN�WKH %LUPLQJKDP�6XUJLFDO�7ULDOV�&RQVRUWLXP �%L67&� IRU�NLQGO\�KRVWLQJ
$32//2 RQ�WKHLU�5('&DS�VHUYHUV�
:HEVLWH� KWWSV���ZZZ�ELUPLQJKDP�DF�XN�UHVHDUFK�DFWLYLW\�PGV�WULDOV�%L67&�LQGH[�DVS[

:H�WKDQN�WKH (XURSHDQ�6RFLHW\�RI�&RORSURFWRORJ\��(6&3� IRU�WKHLU�NLQG�VXSSRUW�
:HEVLWH� KWWSV���ZZZ�HVFS�HX�FRP�

https://www.birmingham.ac.uk/research/activity/mds/trials/BiSTC/index.aspx
https://www.escp.eu.com/
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$SSHQGL[�$��$32//2�6WXG\�&DVH�5HSRUW�)RUP
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$SSHQGL[�%��'DWD�'LFWLRQDU\
%DVHOLQH�GDWD�ILHOGV 5HTXLUHG�GDWD��GHILQLWLRQ�FRPPHQW�

'DWD�FROOHFWLRQ�SHULRG 6WDUW�GDWH���HQG�GDWH

$JH <HDUV��DW�WLPH�RI�SUHVHQWDWLRQ�

6H[ 0DOH�)HPDOH

$PHULFDQ�6RFLHW\�RI
$QHVWKHVLRORJLVWV��$6$�
SK\VLFDO�VWDWXV

,��,,��,,,��,9��9

%RG\�0DVV�,QGH[ �%0,��+HLJKW��ZHLJKW��%0,��FDOFXODWRU�

6PRNLQJ &XUUHQW���FLJDUHWWH
&XUUHQW���YDSLQJ
3UHYLRXV��VWRSSHG�VPRNLQJ����ZHHNV����FLJDUHWWH
3UHYLRXV��VWRSSHG�VPRNLQJ����ZHHNV����YDSLQJ
3UHYLRXV��VWRSSHG�VPRNLQJ���ZHHNV�±���\HDU����FLJDUHWWH
3UHYLRXV��VWRSSHG�VPRNLQJ���ZHHNV�±���\HDU�����YDSLQJ
3UHYLRXV��VWRSSHG�VPRNLQJ!��\HDU����FLJDUHWWH
3UHYLRXV��VWRSSHG�VPRNLQJ!��\HDU����YDSLQJ
1HYHU�VPRNHG

&KDUOVRQ�FRPRUELGLW\�LQGH[ 0\RFDUGLDO�,QIDUFWLRQ��0,�
&RQJHVWLYH�+HDUW�)DLOXUH��&+)�
3HULSKHUDO�9DVFXODU�'LVHDVH��39'�
&HUHEURYDVFXODU�$FFLGHQW��&9$��RU�7UDQVLHQW�,VFKDHPLF
$WWDFN��7,$�
'HPHQWLD
&KURQLF�2EVWUXFWLYH�3XOPRQDU\�'LVHDVH��&23'�
3HSWLF�8OFHU�'LVHDVH
/LYHU�'LVHDVH��PLOG���FKURQLF�KHSDWLWLV�RU�FLUUKRVLV�Z�R�SRUWDO
K\SHUWHQVLRQ��PRGHUDWH���FLUUKRVLV�ZLWK�SRUWDO�K\SHUWHQVLRQ
EXW�QR�YDULFHDO�EOHHGLQJ�K[��VHYHUH���FLUUKRVLV�ZLWK�SRUWDO
K\SHUWHQVLRQ�ZLWK�YDULFHDO�EOHHGLQJ�K[�
'LDEHWHV�0HOOLWXV��QRQH�RU�GLHW�FRQWUROOHG��XQFRPSOLFDWHG�
HQG�RUJDQ�GDPDJH�
&KURQLF�.LGQH\�'LVHDVH��&.'��(VWLPDWHG�*ORPHUXODU
)LOWUDWLRQ�5DWH��H*)5������PO�PLQ�����P����GLDO\VLV�RU�SRVW
NLGQH\�WUDQVSODQW��RU�XUDHPLD�
+HPLSOHJLD
6ROLG�WXPRXU��ORFDOLVHG��PHWDVWDWLF�
/HXNDHPLD
/\PSKRPD
$,'6
1RQH�RI�WKH�$ERYH

&OLQLFDO�)UDLOW\�6FRUH �� �� 9HU\�ILW� 5REXVW��DFWLYH��HQHUJHWLF�
ZHOO�PRWLYDWHG��DQG�ILW��WKHVH�SHRSOH�FRPPRQO\
H[HUFLVH�UHJXODUO\�DQG�DUH�LQ�WKH�PRVW�ILW�JURXS
IRU�WKHLU�DJH�

https://paperpile.com/c/9oKMaG/mPrt
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�� :HOO� 3HRSOH�ZKR�KDYH�QR�DFWLYH�GLVHDVH
V\PSWRPV�EXW�DUH�OHVV�ILW�WKDQ�SHRSOH�LQ
FDWHJRU\����2IWHQ��WKH\�H[HUFLVH�RU�DUH�YHU\
DFWLYH�RFFDVLRQDOO\��H�J���VHDVRQDOO\�

�� 0DQDJLQJ�ZHOO� 3HRSOH�ZKRVH�PHGLFDO
SUREOHPV�DUH�ZHOO�FRQWUROOHG�EXW�DUH�QRW
UHJXODUO\�DFWLYH�EH\RQG�URXWLQH�ZDONLQJ�

�� 9XOQHUDEOH� :KLOH�QRW�GHSHQGHQW�RQ�RWKHUV�IRU
GDLO\�KHOS��RIWHQ�V\PSWRPV�OLPLW�DFWLYLWLHV��$
FRPPRQ�FRPSODLQW�LV�EHLQJ�³VORZHG�XS´��DQG�RU
EHLQJ�WLUHG�GXULQJ�WKH�GD\�

�� 0LOGO\�IUDLO� 7KHVH�SHRSOH�RIWHQ�KDYH�PRUH
HYLGHQW�VORZLQJ�DQG�QHHG�KHOS�LQ�KLJK�RUGHU
LQVWUXPHQWDO�DFWLYLWLHV�RI�GDLO\�OLYLQJ��ILQDQFHV�
WUDQVSRUWDWLRQ��KHDY\�KRXVHZRUN��PHGLFDWLRQV��
7\SLFDOO\��PLOG�IUDLOW\�SURJUHVVLYHO\�LPSDLUV
VKRSSLQJ�DQG�ZDONLQJ�RXWVLGH�DORQH��PHDO
SUHSDUDWLRQ�DQG�KRXVHZRUN�

�� 0RGHUDWHO\�IUDLO� 3HRSOH�QHHG�KHOS�ZLWK�DOO
RXWVLGH�DFWLYLWLHV�DQG�ZLWK�NHHSLQJ�KRXVH�
,QVLGH��WKH\�RIWHQ�KDYH�SUREOHPV�ZLWK�VWDLUV�DQG
QHHG�KHOS�ZLWK�EDWKLQJ�DQG�PLJKW�QHHG�PLQLPDO
DVVLVWDQFH��FXLQJ��VWDQGE\��ZLWK�GUHVVLQJ�

�� 6HYHUHO\�IUDLO� &RPSOHWHO\�GHSHQGHQW�IRU
SHUVRQDO�FDUH��IURP�ZKDWHYHU�FDXVH��SK\VLFDO
RU�FRJQLWLYH���(YHQ�VR��WKH\�VHHP�VWDEOH�DQG
QRW�DW�KLJK�ULVN�RI�G\LQJ��ZLWKLQ�a���PRQWKV��

�� 9HU\�VHYHUHO\�IUDLO� &RPSOHWHO\�GHSHQGHQW�
DSSURDFKLQJ�WKH�HQG�RI�OLIH��7\SLFDOO\��WKH\
FRXOG�QRW�UHFRYHU�HYHQ�IURP�D�PLQRU�LOOQHVV�

�� 7HUPLQDOO\�LOO� $SSURDFKLQJ�WKH�HQG�RI�OLIH��7KLV
FDWHJRU\�DSSOLHV�WR�SHRSOH�ZLWK�D�OLIH
H[SHFWDQF\����PRQWKV��ZKR�DUH�QRW�RWKHUZLVH
HYLGHQWO\�IUDLO�

+LVWRU\�RI�DEGRPLQDO�VXUJHU\ <HV�QR

,QFOXGLQJ�WKLV�RSHUDWLRQ��QXPEHU
RI�RSHUDWLRQV�WKLV�SDWLHQW�KDV
KDG�LQ�WKH����GD\�SHULRG�SULRU�WR
WKLV�SURFHGXUH

��RSHUDWLRQ
��RSHUDWLRQV
!��RSHUDWLRQV

'LVHDVH�GHWDLOV

'DWH�RI�DFXWH�SUHVHQWDWLRQ GG�PP�<<<<

.QRZQ�FDQFHU <HV���NQRZQ�FDQFHU��GDWH�RI�GLDJQRVLV�
1R���ILUVW�SUHVHQWDWLRQ�RI�FRORUHFWDO�FDQFHU
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5HDVRQ�IRU�DFXWH�SUHVHQWDWLRQ
�WLFN�DOO�WKDW�DSSO\�

%RZHO�REVWUXFWLRQ
+DHPRUUKDJH�DQDHPLD
3HUIRUDWLRQ
2WKHU��VSHFLI\�

,I�NQRZQ�FDQFHU
6WDWXV�RI�NQRZQ�FDQFHU

$ZDLWLQJ�HOHFWLYH�VXUJHU\
8QGHUJRLQJ�QHRDGMXYDQW�FKHPRWKHUDS\�UDGLRWKHUDS\
EHIRUH�VXUJHU\
1RQ�VXUJLFDO�PDQDJHPHQW��LQFOXGLQJ�SDOOLDWLYH�
2WKHU��VSHFLI\�

/RFDWLRQ�RI�WXPRXU &DHFXP
$VFHQGLQJ�FRORQ
+HSDWLF�)OH[XUH
7UDQVYHUVH�FRORQ
6SOHQLF�IOH[XUH
'HVFHQGLQJ�FRORQ
6LJPRLG�RU�UHFWRVLJPRLG
5HFWXP
6\QFKURQRXV�ĺ�ILOO�VHFRQG�FKHFNER[

)2%7��IDHFDO�RFFXOW�EORRG�WHVW�
VWDWXV�LQ�SDVW�\HDU

3RVLWLYH
1HJDWLYH
8QNQRZQ

),7��IDHFDO�LPPXQRFKHPLFDO
WHVW��VWDWXV�LQ�SDVW�\HDU

3RVLWLYH
1HJDWLYH
8QNQRZQ

&RORQLF�LQYHVWLJDWLRQ�LQ�SDVW
\HDU

&RORQRVFRS\�&7�FRORQRJUDSK\�&7�FRORQRVFRS\
PLQLPDO�SUHSDUDWLRQ

,I�\HV�
<HV���PDOLJQDQF\�GLDJQRVHG
<HV���SRO\S�UHVHFWHG
<HV���SRO\S�QRW�UHVHFWHG
1LO�ILQGLQJV

5DGLRORJLFDO�DQG�HQGRVFRSLF�LQYHVWLJDWLRQV

5DGLRORJLFDO�DVVHVVPHQW
FRPSOHWHG�RQ WKLV SUHVHQWDWLRQ
�WLFN�DOO�WKDW�DSSO\�

<HV���QRQ�FRQWUDVW�&7
<HV���FRQWUDVW�&7
<HV���05,�UHFWXP
<HV���DEGRPLQDO�;�UD\
<HV���RWKHU��VSHFLI\�
1R

7�VWDJH��SUHIHUDEO\�RQ�FRQWUDVW
VWDJLQJ�&7�

7����,QYDGHV�VXEPXFRVD
7����,QYDGHV�PXVFXODULV�SURSULD
7����%H\RQG�PXVFXODULV�SURSULD
7����$GMDFHQW�RUJDQV�RU�SHULWRQHXP

1�VWDJH 1;��FDQQRW�EH�DVVHVVHG�
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1�
1�������QRGHV�
1������QRGHV�

0�VWDJH 0;��FDQQRW�EH�DVVHVVHG�
0���QR�GLVWDQW�PHWDVWDVHV�
0���GLVWDQW�PHWDVWDVHV�

5DGLRORJLFDO�IHDWXUHV��WLFN�DOO
WKDW�DSSO\�

&LUFXPIHUHQWLDO�WXPRXU
6WULFWXULQJ�WXPRXU
2EVWUXFWLQJ�WXPRXU

0LVPDWFK�UHSDLU�JHQH�VWDWXV 'HILFLHQW
3URILFLHQW
8QNQRZQ

(QGRVFRSLF�DVVHVVPHQW
FRPSOHWHG�DW WKLV DVVHVVPHQW

<HV
1R

(QGRVFRSLF�ILQGLQJV��WLFN�DOO�WKDW
DSSO\�

8QDEOH�WR�SDVV�VFRSH
&LUFXPIHUHQWLDO�WXPRXU
6WULFWXULQJ�WXPRXU
8OFHUDWLQJ�WXPRXU
3RO\SRLG�WXPRXU
2EVWUXFWLQJ�WXPRXU

,I NQRZQ�FDQFHU� ZHUH�&7�3(7
DVVHVVPHQWV�GRQH�DW�WKH
SUHYLRXV WLPH�RI�GLDJQRVLV"

<HV�1R

7LFN�DOO�UDGLRORJLFDO�IHDWXUHV
WKDW�DSSO\�IRU�WKH�DERYH

&LUFXPIHUHQWLDO�WXPRXU�RQ�UDGLRORJ\�
6WULFWXULQJ�WXPRXU�RQ�UDGLRORJ\

,I NQRZQ�FDQFHU� ZDV
HQGRVFRS\�GRQH�DW�WKH SUHYLRXV
WLPH�RI�GLDJQRVLV"

<HV�1R

7LFN�DOO�HQGRVFRSLF�IHDWXUHV
WKDW�DSSO\�IRU�WKH�DERYH

8QDEOH�WR�SDVV�HQGRVFRSH�EH\RQG�WXPRXU�
6WULFWXULQJ�GLVHDVH�RQ�HQGRVFRS\

0DQDJHPHQW

,V�WKH�LQWHQW�RI�WUHDWPHQW
FXUDWLYH�RU�SDOOLDWLYH"

&XUDWLYH��WUHDW�WKH�FDQFHU�
3DOOLDWLYH��V\PSWRPDWLF�WUHDWPHQW�L�H��UHOLHI�RI
REVWUXFWLRQ�ZLWKRXW�LQWHQWLRQ�WR�DWWHPSW�FXUH�RI�FDQFHU�

,PPHGLDWH�PDQDJHPHQW�DW WKLV
SUHVHQWDWLRQ�RI�FRORUHFWDO
FDQFHU

6XUJLFDO
Ɣ 5HVHFWLRQ���<HV�QR

ż 5LJKW�OHIW�VXEWRWDO�WRWDO
FROHFWRP\�+DUWPDQQ¶V�SURFHGXUH

Ɣ 6WRPD���\HV��ORRS���\HV��HQG��QR
Ɣ 3ULPDU\�DQDVWRPRVLV���\HV�QR

3URFHGXUDO
Ɣ &RORQLF�PHWDOOLF�VWHQW
Ɣ 7UDQVDQDO�GUDLQDJH�WXEH
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1RQ�RSHUDWLYH�PDQDJHPHQW
2WKHU��VSHFLI\�

6XUJLFDO�YDULDEOHV ,I�VXUJHU\�XQGHUWDNHQ

,I�VXUJLFDO�PDQDJHPHQW
:KDW�LV�WKH�XUJHQF\�RI�VXUJLFDO
LQWHUYHQWLRQ�� 2')43(
GPEWWMƻGEXMSR

,PPHGLDWH
8UJHQW
([SHGLWHG
(OHFWLYH

,QWUDRSHUDWLYH�FRQWDPLQDWLRQ 'PIER�'SRXEQMREXIH���+EWXVSMRXIWXMREP��+-�ERH
KIRMXSYVMREV]��+9�XVEGXW�IRXIVIH�FYX�RS�KVSWW
GSRXEQMREXMSR�
'SRXEQMREXIH���+-�SV�+9�XVEGXW�IRXIVIH�[MXL�KVSWW
WTMPPEKI�SV�QENSV�FVIEO�MR�WXIVMPI�XIGLRMUYI�
(MVX]���8LIVI�MW�EPVIEH]�GSRXEQMREXMSR�TVMSV�XS�STIVEXMSR�
I�K��JEIGIW�SV�FMPI�

,I�VXUJLFDO�PDQDJHPHQW
:KDW�ZDV�WKH�RSHUDWLYH
DSSURDFK

2SHQ �SHUIRUPHG�H[FOXVLYHO\�XVLQJ�LQVWUXPHQWV
LQVHUWHG�LQWR�WKH�DEGRPHQ�WKURXJK�D�VXUJLFDO�LQFLVLRQ��
/DSDURVFRSLF �SHUIRUPHG�H[FOXVLYHO\�XVLQJ
LQVWUXPHQWV�LQVHUWHG�LQ�WR�WKH�DEGRPHQ�WKURXJK�VPDOO
SRUWV�
/DSDURVFRSLF�DVVLVWHG �ODSDURVFRSLF�VXUJHU\�LQ
ZKLFK�DQ�LQFLVLRQ�LV�HQODUJHG�WR�GHOLYHU�D�VSHFLPHQ�RU
WR�LQVHUW�D�JORYHG�KDQG�LQWR�WKH�DEGRPHQ��
/DSDURVFRSLF�FRQYHUWHG�WR�RSHQ �VXUJHU\�SODQQHG�WR
EH�SHUIRUPHG�ODSDURVFRSLFDOO\�EXW�IRU�XQIRUHVHHQ
UHDVRQV�WKH�GHFLVLRQ�ZDV�PDGH�WR�FKDQJH�WR�DQ�RSHQ
DSSURDFK�
5RERWLF �URERW�DVVLVWHG�VXUJHU\�ZLWK�QR�FRQYHUVLRQ WR
HLWKHU�ODSDURVFRSLF�RU�RSHQ�DSSURDFKHV��
5RERWLF�FRQYHUWHG�WR�RSHQ �VXUJHU\�SODQQHG�WR�EH
SHUIRUPHG�URERWLFDOO\�EXW�IRU�XQIRUHVHHQ�UHDVRQV�WKH
GHFLVLRQ�ZDV�PDGH�WR�FKDQJH�WR�DQ�RSHQ�DSSURDFK��

,QWUDRSHUDWLYH�FRPSOLFDWLRQV 1RQH���9DVFXODU�LQMXU\���%RZHO�LQMXU\��H�J��GXRGHQXP���
,QMXU\�WR�RWKHU�RUJDQV�RU�VWUXFWXUHV��H�J��XUHWHU���
,QWUDRSHUDWLYH�PRUWDOLW\

6XUJHRQ�VNLOO�OHYHO &RQVXOWDQW�FRORUHFWDO�VXUJHRQ
(PHUJHQF\�JHQHUDO�VXUJHRQ�QRQ�FRORUHFWDO�VXUJHRQ
6XUJLFDO�UHVLGHQW�UHJLVWUDU
2WKHU

&ULWLFDO�FDUH�XQLW�DGPLVVLRQ <HV���SODQQHG
<HV���XQSODQQHG
1R

(QGRVFRSLF�SURFHGXUH�YDULDEOHV ,I�VWHQWLQJ�XQGHUWDNHQ IRU�REVWUXFWLQJ�WXPRXU

,I�HQGRVFRSLF�PDQDJHPHQW
:KDW�LV�WKH�XUJHQF\�RI�VXUJLFDO
LQWHUYHQWLRQ

,PPHGLDWH
8UJHQW
([SHGLWHG
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2')43(�GPEWWMƻGEXMSR (OHFWLYH

(QGRVFRSLF�FRPSOLFDWLRQV 1RQH���7HFKQLFDO�IDLOXUH�DQG�LQDGHTXDWH
GHFRPSUHVVLRQ���%RZHO�SHUIRUDWLRQ�����SURFHGXUH
DEDQGRQHG

3URFHGXUDOLVW�VNLOO�OHYHO &RQVXOWDQW�FRORUHFWDO�VXUJHRQ
&RQVXOWDQW�JDVWURHQWHURORJLVW
6XUJLFDO�JDVWURHQWHURORJ\�UHVLGHQW�UHJLVWUDU
2WKHU��VSHFLI\�

���GD\�IROORZ�XS

2XWFRPH ,QSDWLHQW
'HDG �VSHFLI\�GD\V�IURP�LQGH[�DGPLVVLRQ�WKDW�GHDWK
RFFXUUHG�
'LVFKDUJHG��GDWH�RI�GLVFKDUJH�IURP�LQGH[�DGPLVVLRQ�

+LJKHVW����GD\�&ODYLHQ�'LQGR
FRPSOLFDWLRQ�JUDGH �LI�VXUJHU\�

1RQH
,
,,
,,,D�,,,E
,9D�,9E
9

���GD\�IROORZ�XS

2XWFRPH ,QSDWLHQW
'HDG �VSHFLI\�GD\V�IURP�LQGH[�DGPLVVLRQ�WKDW�GHDWK
RFFXUUHG�
'LVFKDUJHG��GDWH�RI�GLVFKDUJH�IURP�LQGH[�DGPLVVLRQ�

+LJKHVW����GD\�&ODYLHQ�'LQGR
FRPSOLFDWLRQ�JUDGH �LI�VXUJHU\�

1RQH
,
,,
,,,D�,,,E
,9D�,9E
9

3DWKRORJLFDO�UHVXOWV S5���S5���S5�

6WDUWHG�QHRDGMXYDQW
FKHPRWKHUDS\

<HV��VSHFLI\�GDWH�
1R

,I�FRORQLF�VWHQW�ZDV�SODFHG�
ZHUH�WKHUH�ODWH�FRPSOLFDWLRQV
ZLWKLQ����GD\V"

<HV��VSHFLI\�GDWH�
6WHQW�PLJUDWLRQ���6WHQW�REVWUXFWLRQ���2WKHU��VSHFLI\�

1R

,I�D�VWRPD�ZDV�IRUPHG��ZDV�WKH
VWRPD�UHYHUVHG�ZLWKLQ����GD\V"

<HV��VSHFLI\�GDWH�
1R

,I�SULPDU\�UHVHFWLRQ GLG�QRW
RFFXU�DW�LQGH[�DGPLVVLRQ��ZDV
HOHFWLYH�VXUJHU\�IRU�UHVHFWLRQ
FRPSOHWHG�ZLWKLQ����GD\V"

<HV��VSHFLI\�GDWH�
1R

Lorane
APOLLO Protocol                                                                                                        20/12/2022
Version 2.0

Lorane
29



'LG�WKH�SDWLHQW�UHDGPLVVLRQ
ZLWKLQ����GD\V�IRU�UHDVRQV�RWKHU
WKDQ�VXUJHU\"

<HV��VSHFLI\�GDWH�
1R

5HDVRQ�IRU�UHSUHVHQWDWLRQ %RZHO�REVWUXFWLRQ
+DHPRUUKDJH�DQDHPLD
3HUIRUDWLRQ
2WKHU��VSHFLI\�

'DWH�RI�GLVFKDUJH�IURP
UHDGPLVVLRQ

6SHFLI\�GDWH���WR�FDOFXODWH GD\V�DOLYH�DQG�RXW�RI
KRVSLWDO

,I�WKH�SDWLHQW�KDG�VXUJHU\�DW�DQ\
SRLQW�ZLWKLQ����GD\V� GLG�DQ
DQDVWRPRWLF�OHDN�RFFXU"

<HV��VSHFLI\�GDWH�
1R

/26�RI�LQGH[�DGPLVVLRQ 'D\V

5HRSHUDWLRQ�ZLWKLQ����GD\V <HV��VSHFLI\�GDWH�
1R
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$SSHQGL[�&��1DWLRQDO�/HDG�6XUYH\

'DWD�ILHOG 5HTXLUHG�GDWD

,V�WKHUH�D�QDWLRQDO�FRORUHFWDO
FDQFHU�VFUHHQLQJ�SURJUDPPH�LQ
SODFH�LQ�\RXU�FRXQWU\"

<HV�1R

,I�\HV��ZKDW�LV�WKH�PHWKRG�RI
VFUHHQLQJ

)DHFDO�LPPXQRFKHPLFDO�WHVW��),7���VLJPRLGRVFRS\�
FRORQRVFRS\��&7�FRORQRJUDSK\��RWKHU�VWRRO�WHVW��RWKHU
WHVW

,I�\HV��ZKDW�LV�WKH�LQFOXVLRQ
FULWHULD�IRU�VFUHHQLQJ"

$JH�>���@�WR�>���@
2WKHU�FULWHULD
3OHDVH�SURYLGH�UHIHUHQFH

,I�),7�LV�XVHG��ZKDW�ZDV�WKH
FXW�RII�WKUHVKROG�IRU�D�SRVLWLYH
WHVW"

,Q�VFUHHQLQJ�
ȝJ�+E�J

,Q�V\PSWRPDWLFV�
ȝJ�+E�J

&HQWUH�YROXPH 1XPEHU�RI�FRORUHFWDO�UHVHFWLRQV�\HDU

+RVSLWDO�EHGV 1XPEHU�RI�EHGV

1XPEHU�RI�FRORUHFWDO�VXUJLFDO
FRQVXOWDQWV

,V�WKHUH�D�FRORUHFWDO
PXOWLGLVFLSOLQDU\�WHDP�PHHWLQJ
�0'7�"

<HV��LI�\HV���QXPEHU�RI�FRORUHFWDO�FDQFHU�GLDJQRVHV
SDVVHG�WKURXJK�0'7�RYHU�WKH�HQWUH���ZHHN�SHULRG�
1R

,V�\RXU�FHQWUH�RIIHULQJ
QHRDGMXYDQW�FKHPRWKHUDS\�IRU
FRORQ�FDQFHU

<HV
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$SSHQGL[�'��&ODYLHQ�'LQGR�*UDGLQJ�RI�6XUJLFDO
&RPSOLFDWLRQV
$GYHUVH SRVWRSHUDWLYH HYHQWV PD\ EH GLYLGHG XS LQWR WUHDWPHQW IDLOXUHV� VHTXHODH DQG
FRPSOLFDWLRQV�

Ɣ )DLOXUH RI WUHDWPHQW RFFXUV ZKHQ WKH RULJLQDO VXUJHU\ IDLOV WR DFKLHYH LWV LQWHQGHG
EHQHILWV� IRU H[DPSOH� SHUVLVWHQW SDLQ IROORZLQJ ODSDURVFRSLF FKROHF\VWHFWRP\ RU
WXPRXU�UHFXUUHQFH�IROORZLQJ�FDQFHU�VXUJHU\�

Ɣ 6HTXHODH DUH WKH UHFRJQLVHG FRQVHTXHQFHV RI D JLYHQ SURFHGXUH� IRU H[DPSOH� JXW
PDODEVRUSWLRQ IROORZLQJ D ODUJH VPDOO ERZHO UHVHFWLRQ RU LPPXQH GHILFLHQF\ IROORZLQJ
VSOHQHFWRP\�

Ɣ &RPSOLFDWLRQ� $Q\ GHYLDWLRQ IURP WKH QRUPDO SRVWRSHUDWLYH FRXUVH WKDW KDV DQ
DGYHUVH�HIIHFW�RQ�WKH�SDWLHQW�DQG�LV�QRW�HLWKHU�D�WUHDWPHQW�IDLOXUH�RU�VHTXHO�

,Q WKH &ODYLHQ�'LQGR FODVVLILFDWLRQ��� WKH IDFWRU GHWHUPLQLQJ WKH VHYHULW\ RI D FRPSOLFDWLRQ LV
WKH WUHDWPHQW UHTXLUHG� &RQVHTXHQWO\� D JLYHQ FRPSOLFDWLRQ PD\ EH JUDGHG GLIIHUHQWO\
GHSHQGLQJ RQ KRZ LW KDV EHHQ PDQDJHG� )RU H[DPSOH� DQ DQDVWRPRWLF OHDN PD\ EH
PDQDJHG MXVW ZLWK DQWLELRWLFV LI LW LV FRQWDLQHG �JUDGH ,,� RU LW PD\ UHTXLUH UH�RSHUDWLRQ XQGHU
DQDHVWKHWLF��JUDGH�,,,��

6RPH�RWKHU�FRQVLGHUDWLRQV�
Ɣ ,QWUD�RSHUDWLYH FRPSOLFDWLRQV DUH QRW FRQVLGHUHG XQOHVV WKH\ KDYH DQ DGYHUVH HIIHFW

RQ WKH SDWLHQW SRVW�RSHUDWLYHO\� 7KH RQO\ H[FHSWLRQ WR WKLV LV LQWUD�RSHUDWLYH GHDWK�
WKLV�LV�FODVVLILHG�DV�JUDGH�9�

Ɣ $OO SRVWRSHUDWLYH DGYHUVH HYHQWV DUH LQFOXGHG� HYHQ ZKHQ WKHUH LV QR GLUHFW
UHODWLRQVKLS�WR�WKH�VXUJHU\�

Ɣ $OO DGYHUVH HYHQWV ZLWKLQ WKH IROORZ�XS SHULRG ��� GD\V� DUH LQFOXGHG� HYHQ LI WKH\
RFFXU�IROORZLQJ�GLVFKDUJH�

Ɣ 'LDJQRVWLF SURFHGXUHV DUH QRW LQFOXGHG� )RU H[DPSOH� D GLDJQRVWLF
RHVRSKDJRGXRGHQRVFRS\ �2*'� WR ORRN IRU D VRXUFH RI EOHHGLQJ ZLWKRXW DQ\
LQWHUYHQWLRQ ZRXOG QRW EH FRQVLGHUHG D FRPSOLFDWLRQ� EXW D WKHUDSHXWLF 2*' ZLWK
FOLSSLQJ RI D EOHHGLQJ YHVVHO ZRXOG EH FRQVLGHUHG D JUDGH ,,, FRPSOLFDWLRQ� 6LQFH
QHJDWLYH H[SORUDWRU\ ODSDURWRPLHV DUH FRQVLGHUHG WR EH GLDJQRVWLF SURFHGXUHV� WKH\
VKRXOG�QRW�EH�UHFRUGHG�DV�FRPSOLFDWLRQV�

*UDGH 'HILQLWLRQ

*UDGH�, $Q\�GHYLDWLRQ�IURP�WKH�QRUPDO
SRVWRSHUDWLYH�FRXUVH�QRW�UHTXLULQJ�VXUJLFDO�
HQGRVFRSLF��RU�UDGLRORJLFDO�LQWHUYHQWLRQ�
7KLV�LQFOXGHV�WKH�QHHG�IRU�FHUWDLQ�GUXJV
�H�J��DQWLHPHWLFV��DQWLS\UHWLFV��DQDOJHVLFV�
GLXUHWLFV��DQG�HOHFWURO\WHV���WUHDWPHQW�ZLWK
SK\VLRWKHUDS\�
DQG�ZRXQG�LQIHFWLRQV�WKDW�DUH�RSHQHG�DW�WKH
EHGVLGH

https://paperpile.com/c/9oKMaG/TU5A
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*UDGH�,, &RPSOLFDWLRQV�UHTXLULQJ�GUXJ�WUHDWPHQWV
RWKHU�WKDQ�WKRVH�DOORZHG�IRU�*UDGH�,
FRPSOLFDWLRQV��WKLV�LQFOXGHV�EORRG
WUDQVIXVLRQ�DQG�WRWDO�SDUHQWHUDO�QXWULWLRQ
�731�

*UDGH�,,, &RPSOLFDWLRQV�UHTXLULQJ�VXUJLFDO�
HQGRVFRSLF�RU�UDGLRORJLFDO�LQWHUYHQWLRQ

Ɣ *UDGH�,,,D���LQWHUYHQWLRQ�QRW�XQGHU
JHQHUDO�DQDHVWKHWLF

Ɣ *UDGH�,,,E���LQWHUYHQWLRQ�XQGHU
JHQHUDO�DQDHVWKHWLF

*UDGH�,9 /LIH�WKUHDWHQLQJ�FRPSOLFDWLRQV��WKLV�LQFOXGHV
&16�FRPSOLFDWLRQV��H�J��EUDLQ
KDHPRUUKDJH��LVFKDHPLF�VWURNH�
VXEDUDFKQRLG�KDHPRUUKDJH��ZKLFK�UHTXLUH
LQWHQVLYH�FDUH��EXW�H[FOXGHV�WUDQVLHQW
LVFKDHPLF�DWWDFNV��7,$V�

Ɣ *UDGH�,9D���VLQJOH�RUJDQ�G\VIXQFWLRQ
�LQFOXGLQJ�GLDO\VLV�

Ɣ *UDGH�,9E���PXOWL�RUJDQ�G\VIXQFWLRQ

*UDGH�9 'HDWK�RI�WKH�SDWLHQW
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$SSHQGL[�(��$PHULFDQ�6RFLHW\�RI
$QDHVWKHVLRORJLVWV��$6$��&ODVVLILFDWLRQ

$6$
&ODVV

'HILQLWLRQ

, $�QRUPDOO\�KHDOWK\�SDWLHQW

,, $�SDWLHQW�ZLWK�PLOG�V\VWHPLF�GLVHDVH

,,, $�SDWLHQW�ZLWK�VHYHUH�V\VWHPLF�GLVHDVH

,9 $�SDWLHQW�ZLWK�VHYHUH�V\VWHPLF�GLVHDVH�WKDW�LV�D�FRQVWDQW�WKUHDW�WR�OLIH

9 $�PRULEXQG�SDWLHQW�ZKR�LV�QRW�H[SHFWHG�WR�VXUYLYH�ZLWKRXW�WKH�RSHUDWLRQ

9, $�GHFODUHG�EUDLQ�GHDG�SDWLHQW�ZKRVH�RUJDQV�DUH�EHLQJ�UHPRYHG�IRU�GRQRU
SXUSRVHV
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$SSHQGL[�)��+RZ�WR�PDNH�\RXU�FHQWUH�D�VXFFHVV

)XUWKHU�GHWDLOV�FDQ�EH�IRXQG�DW�WKH $32//2�VWXG\�KXE DQG�RQ�WKH $32//2�ORFDO�OHDG
JXLGH

$V D KRVSLWDO OHDG� \RX DUH UHVSRQVLEOH IRU FRRUGLQDWLQJ WKH $32//2 VWXG\ DW \RXU
KRVSLWDO� 7KLV GRFXPHQW ZLOO JXLGH \RX WKURXJK VRPH RI WKH VWHSV \RX FDQ WDNH WR
PDNH WKH SURMHFW D VXFFHVV DW \RXU FHQWUH� )RU IXUWKHU LQIRUPDWLRQ� SOHDVH FRQWDFW
\RXU�QDWLRQDO�FRPPLWWHH�

���3XEOLFLVH�WKH�SURMHFW

$W \RXU ORFDO PHGLFDO VFKRRO DQG KRVSLWDO VLWH� DLP WR DGYHUWLVH WKH $32//2 VWXG\ DV
ZLGHO\�DV�SRVVLEOH��7KLV�PD\�LQFOXGH�WKH�IROORZLQJ�DSSURDFKHV�

� 3URPRWLRQDO�SRVWHUV
� 3XEOLF�DQQRXQFHPHQWV�LQ�OHFWXUHV�DQG�KRVSLWDO�XQLYHUVLW\�PHHWLQJV
� 6RFLDO�PHGLD��LQFOXGLQJ�FUHDWLQJ�D�)DFHERRN�JURXS�RU�7ZLWWHU�SDJH
� (PDLOV�WR�ORFDO�VXUJLFDO�GHSDUWPHQWV��VRFLHWLHV��DQG�DVVRFLDWLRQV
� (PDLOV�WR�LQGLYLGXDOV�ZKR�PD\�EH�LQWHUHVWHG�LQ�WKH�SURMHFW

*DLQLQJ HDUO\ LQWHUHVW�PRPHQWXP LQ WKH ORFDO SURMHFW GHOLYHU\ ZLOO HQVXUH PD[LPXP
SDUWLFLSDWLRQ IURP VWXGHQWV DQG WUDLQHHV�UHVLGHQWV� ,W LV DOVR HVVHQWLDO WR JDLQ WKH
VXSSRUW RI D ORFDO VXUJLFDO FRQVXOWDQW�DWWHQGLQJ DW HDFK KRVSLWDO� 6WUDWHJLHV WR
DFKLHYH�WKLV�PD\�LQFOXGH�

� 3UHVHQWLQJ�WKH�$32//2�SURWRFRO�DW�ORFDO�KRVSLWDO�XQLYHUVLW\�PHHWLQJV
� $UUDQJLQJ�D�PHHWLQJ�ZLWK�WKH�KHDG�RI�GHSDUWPHQW�WR�GLVFXVV�WKH�SURWRFRO

���5HFUXLW�FROODERUDWRUV�WR�µPLQL�WHDPV¶

$V�D�KRVSLWDO�OHDG��\RX�DUH�UHVSRQVLEOH�IRU�FUHDWLQJ�DQG�PDQDJLQJ�³PLQL�WHDPV´�RI
VWXGHQWV�DQG�WUDLQHHV�UHVLGHQWV�DW�HDFK�KRVSLWDO��0LQL�WHDPV�IRU�WKH $32//2 VWXG\
FDQ�FRQVLVW�RI�XS�WR����PHPEHUV��LQFOXGLQJ�D�PLQLPXP�RI���VXSHUYLVLQJ�FRQVXOWDQW�
DQG�D�PLQLPXP�RI���JHQHUDO�VXUJLFDO�UHJLVWUDUV����UHFRPPHQGHG��
7LS� :H�UHFRPPHQG�WKDW���RI�WKH���RWKHU�PHPEHUV�DUH DOORFDWHG�WR�GDWD�FROOHFWLRQ
RYHU�D���ZHHN�FRQVHFXWLYH�SHULRG��DQG���RI�WKH���RWKHU�PHPEHUV�DUH�DOORFDWHG�WR
FROOHFWLQJ�����DQG����GD\�IROORZ�XS�GDWD�

&ROODERUDWRUV DW HDFK SDUWLFLSDWLQJ FHQWUH ZLOO SURVSHFWLYHO\ FROOHFW GDWD IRU DOO HOLJLEOH
SDWLHQWV RYHU PLQLPXP ��ZHHN SHULRGV IURP -DQXDU\ WR -XQH ����� 6LWHV FDQ
FRQWULEXWH�LQ�PXOWLSOH���ZHHN�SHULRGV��SURYLGLQJ�WKH\�DUH�QRW�RYHUODSSLQJ�
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7KH VDPH PLQL�WHDP PD\ FROOHFW GDWD DFURVV PXOWLSOH GLIIHUHQW GDWD FROOHFWLRQ
SHULRGV� LI WKH\ VR ZLVK� +RZHYHU� HDFK PLQL�WHDP PXVW FROOHFW GDWD DFURVV GLIIHUHQW
GDWD FROOHFWLRQ SHULRGV� L�H� QR SDWLHQWV PD\ EH LQFOXGHG PRUH WKDQ RQFH LQ WKH
5('&DS�GDWDEDVH�

���*HW�DXGLW�RU�HWKLFDO�DSSURYDO�HDUO\

$OO FRXQWULHV LQYROYHG LQ WKH $32//2 VWXG\ ZLOO KDYH GLIIHUHQW UHTXLUHPHQWV IRU VWXG\
RU UHVHDUFK DSSURYDO� 6SHDN WR \RXU QDWLRQDO FRPPLWWHH IRU IXUWKHU DGYLFH RQ WKH
UHTXLUHPHQWV LQ \RXU FRXQWU\� RU WR VHHN DGYLFH DERXW ORFDO JXLGHOLQHV� 7KH\ PD\ EH
DEOH WR SURYLGH GHWDLOV UHTXLUHG IRU UHJLVWUDWLRQ DQG KHOS \RX WR IDFLOLWDWH ORFDO
DSSURYDOV� 7KLV SURFHVV FDQ WDNH D ORQJ WLPH VR LW LV LPSRUWDQW WR VWDUW WKLV DV HDUO\
DV�SRVVLEOH�

���3UHSDUH�IRU�WKH�6WXG\�/DXQFK

2QFH \RX KDYH FUHDWHG PLQL�WHDPV DW \RXU ORFDO KRVSLWDOV DQG JDLQHG VWXG\
DSSURYDO� \RX DUH DOPRVW UHDG\ WR VWDUW FROOHFWLQJ GDWD IRU WKH $32//2 VWXG\� 7KHUH
DUH VRPH ILQDO LPSRUWDQW VWHSV WR HQVXUH DOO FROODERUDWRUV DUH UHDG\ WR EHJLQ GDWD
FROOHFWLRQ��7KLV�LQFOXGHV�
� $UUDQJH�D�ORFDO�PHHWLQJ�ZLOO�DOO�FROODERUDWRUV�WR�GLVFXVV�WKH�VWXG\�DQG�DQVZHU

TXHVWLRQV
� (QVXUH�WKDW�DOO�PLQL�WHDPV�DUH�FRPSOHWH�DQG�NQRZ�ZKHUH�ZKHQ�WKH\�DUH�GXH�WR

FROOHFW�GDWD
� (QVXUH�DOO�FROODERUDWRUV�KDYH�D�FRS\�RI�WKH�IXOO�SURWRFRO
� (QVXUH�WKDW�DOO�FROODERUDWRUV�DUH�UHJLVWHUHG�ZLWK�WKH�5('&DS�V\VWHP
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Appendix G: Australian APOLLO Local Data Management Plan 
 
 

1. Access to Patient Records 
Members of the local research mini-team who will be involved in accessing patient 
health records for data collection purposes should be named on the relevant local site 
specific approval. The local mini-team Principle Investigator (PI) will be responsible for 
overseeing data collection at their site. This will include ensuring that data collectors 
adhere to local protocols and ensuring that all data uploaded to the central REDCap 
database is de-identified.  
 
 
2. Data Collection and Storage 
Data will be collected and stored online via the Research Electronic Data Capture 
(REDCap) web application, hosted and managed by the Birmingham Surgical Trials 
Consortium (BiSTC) REDCap system hosted at the University of Birmingham, United 
Kingdom. Each collaborator will have their own unique REDCap database login which 
will only give them access to the participant data for which they are responsible. No 
participant identifiable data will be entered into the REDCap database. Data will be 
stored for 15 years and then destroyed using approved file deletion techniques. 
 
 
3. Local Site Cross Reference 
Each site will maintain records of which participant is recruited into the study and their 
unique REDCap identifier through the use of a local cross-reference of hospital 
numbers and REDCap IDs. This will be kept in a secure, encrypted spreadsheet on a 
hospital, password-protected computer. Any local site cross-reference of hospital 
numbers and REDCap IDs created to facilitate data collection will be destroyed after the 
end of the data collection and data validation period (i.e. the nominated data-lock date). 
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5HIHUHQFHV
�� (XUR6XUJ�&ROODERUDWLYH��(XUR6XUJ��D�QHZ�(XURSHDQ VWXGHQW�GULYHQ�UHVHDUFK�QHWZRUN�LQ

VXUJHU\��&RORUHFWDO�'LV�������)HE����������±��

�� (XUR6XUJ�&ROODERUDWLYH��0DQDJHPHQW�RI�&203OLF$WHG LQWUD�DEGRPLQDO�FROOHFWLRQ6�DIWHU
FRORUHFWDO�6XUJHU\��&203$66���SURWRFRO�IRU�D�PXOWLFHQWUH��REVHUYDWLRQDO��SURVSHFWLYH
LQWHUQDWLRQDO�VWXG\�RI�GUDLQ�SODFHPHQW�SUDFWLFHV�LQ�FRORUHFWDO�VXUJHU\��&RORUHFWDO�'LV�
�����'HF������������±���

�� (XUR6XUJ�&ROODERUDWLYH��,QWUDSHULWRQHDO�GUDLQ SODFHPHQW�DQG�RXWFRPHV�DIWHU�HOHFWLYH
FRORUHFWDO�VXUJHU\��LQWHUQDWLRQDO�PDWFKHG��SURVSHFWLYH��FRKRUW�VWXG\��%U�-�6XUJ������
0D\��������������±��

�� (XUR6XUJ�&ROODERUDWLYH��%RG\�PDVV�LQGH[�DQG�FRPSOLFDWLRQV IROORZLQJ�PDMRU
JDVWURLQWHVWLQDO�VXUJHU\��D�SURVSHFWLYH��LQWHUQDWLRQDO�FRKRUW�VWXG\�DQG�PHWD�DQDO\VLV�
&RORUHFWDO�'LV�������$XJ�������2���±���

�� (XUR6XUJ�&ROODERUDWLYH��6DIHW\�DQG�HIILFDF\�RI QRQ�VWHURLGDO�DQWL�LQIODPPDWRU\�GUXJV�WR
UHGXFH�LOHXV�DIWHU�FRORUHFWDO�VXUJHU\��%U�-�6XUJ�������-DQ��������H���±��

�� (XUR6XUJ�&ROODERUDWLYH��6DIHW\�RI�KRVSLWDO�GLVFKDUJH EHIRUH�UHWXUQ�RI�ERZHO�IXQFWLRQ
DIWHU�HOHFWLYH�FRORUHFWDO�VXUJHU\��%U�-�6XUJ�������$SU�����������±��

�� (XUR6XUJ�&ROODERUDWLYH��7LPLQJ�RI�QDVRJDVWULF WXEH�LQVHUWLRQ�DQG�WKH�ULVN�RI
SRVWRSHUDWLYH�SQHXPRQLD��DQ�LQWHUQDWLRQDO��SURVSHFWLYH�FRKRUW�VWXG\��&RORUHFWDO�'LV�
�����'HF������������±���

�� 6WXGHQW�$XGLW�DQG�5HVHDUFK�LQ�6XUJHU\��67$56XUJ� &ROODERUDWLYH�DQG�(XURSHDQ
6XUJLFDO��(XUR6XUJ��&ROODERUDWLYH��&$UGLRYD6&XO$U�RXWFRPHV�DIWHU�PDMRU�DE'RPLQDO
VXUJ(U\��VWXG\�SURWRFRO�IRU�D�PXOWLFHQWUH��REVHUYDWLRQDO��SURVSHFWLYH��LQWHUQDWLRQDO�DXGLW
RI�SRVWRSHUDWLYH�FDUGLDF�FRPSOLFDWLRQV�DIWHU�PDMRU�DEGRPLQDO�VXUJHU\��%U�-�$QDHVWK�
�����0D\��������H���±��

�� 67$56XUJ�&ROODERUDWLYH�DQG�7$60$1�&ROODERUDWLYH� (YDOXDWLRQ�RI�SURJQRVWLF�ULVN
PRGHOV�IRU�SRVWRSHUDWLYH�SXOPRQDU\�FRPSOLFDWLRQV�LQ�DGXOW�SDWLHQWV�XQGHUJRLQJ�PDMRU
DEGRPLQDO�VXUJHU\��D�V\VWHPDWLF�UHYLHZ�DQG�LQWHUQDWLRQDO�H[WHUQDO�YDOLGDWLRQ�FRKRUW
VWXG\��/DQFHW�'LJLW�+HDOWK�������-XO������H���±���

��� 67$56XUJ�&ROODERUDWLYH��3HULRSHUDWLYH�LQWUDYHQRXV FRQWUDVW�DGPLQLVWUDWLRQ�DQG�WKH
LQFLGHQFH�RI�DFXWH�NLGQH\�LQMXU\�DIWHU�PDMRU�JDVWURLQWHVWLQDO�VXUJHU\��SURVSHFWLYH�
PXOWLFHQWUH�FRKRUW�VWXG\��%U�-�6XUJ�������-XO������������±���

��� %DUQHWW�$��&HGDU�$��6LGGLTXL�)��+HU]LJ�'��)RZONHV (��7KRPDV�&5�-U��&RORUHFWDO�FDQFHU
HPHUJHQFLHV��-�*DVWURLQWHVW�&DQFHU�������-XQ����������±���

��� *XQQDUVVRQ�+��+ROP�7��(NKROP�$��2OVVRQ�/,��(PHUJHQF\ SUHVHQWDWLRQ�RI�FRORQ�FDQFHU
LV�PRVW�IUHTXHQW�GXULQJ�VXPPHU��&RORUHFWDO�'LV�������-XQ����������±��

��� %DHU�&��0HQRQ�5��%DVWDZURXV�6��%DVWDZURXV�$� (PHUJHQF\�3UHVHQWDWLRQV�RI�&RORUHFWDO
&DQFHU��6XUJ�&OLQ�1RUWK�$P�������-XQ����������±���

��� YDQ�+RRIW�-(��%HPHOPDQ�:$��2OGHQEXUJ�%��0DULQHOOL $:��/XWNH�+RO]LN�0)��*UXEEHQ
0-��HW�DO��&RORQLF�VWHQWLQJ�YHUVXV�HPHUJHQF\�VXUJHU\�IRU�DFXWH�OHIW�VLGHG�PDOLJQDQW
FRORQLF�REVWUXFWLRQ��D�PXOWLFHQWUH�UDQGRPLVHG�WULDO��/DQFHW�2QFRO������

http://paperpile.com/b/9oKMaG/PiHd
http://paperpile.com/b/9oKMaG/PiHd
http://paperpile.com/b/9oKMaG/wPlB
http://paperpile.com/b/9oKMaG/wPlB
http://paperpile.com/b/9oKMaG/wPlB
http://paperpile.com/b/9oKMaG/wPlB
http://paperpile.com/b/9oKMaG/esMM
http://paperpile.com/b/9oKMaG/esMM
http://paperpile.com/b/9oKMaG/esMM
http://paperpile.com/b/9oKMaG/d0bO
http://paperpile.com/b/9oKMaG/d0bO
http://paperpile.com/b/9oKMaG/d0bO
http://paperpile.com/b/9oKMaG/PseJ
http://paperpile.com/b/9oKMaG/PseJ
http://paperpile.com/b/9oKMaG/cyxC
http://paperpile.com/b/9oKMaG/cyxC
http://paperpile.com/b/9oKMaG/YjCe
http://paperpile.com/b/9oKMaG/YjCe
http://paperpile.com/b/9oKMaG/YjCe
http://paperpile.com/b/9oKMaG/qNpS
http://paperpile.com/b/9oKMaG/qNpS
http://paperpile.com/b/9oKMaG/qNpS
http://paperpile.com/b/9oKMaG/qNpS
http://paperpile.com/b/9oKMaG/qNpS
http://paperpile.com/b/9oKMaG/iCHT
http://paperpile.com/b/9oKMaG/iCHT
http://paperpile.com/b/9oKMaG/iCHT
http://paperpile.com/b/9oKMaG/iCHT
http://paperpile.com/b/9oKMaG/wUi0
http://paperpile.com/b/9oKMaG/wUi0
http://paperpile.com/b/9oKMaG/wUi0
http://paperpile.com/b/9oKMaG/9rhas
http://paperpile.com/b/9oKMaG/9rhas
http://paperpile.com/b/9oKMaG/h5VJW
http://paperpile.com/b/9oKMaG/h5VJW
http://paperpile.com/b/9oKMaG/ho8oU
http://paperpile.com/b/9oKMaG/ho8oU
http://paperpile.com/b/9oKMaG/A7Xk
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$SU����������±���

��� :RQJ�6.&��-DODOXGLQ�%%��0RUJDQ�0-��%HUWKHOVHQ $6��0RUJDQ�$��*DWHQE\�$+��HW�DO�
7XPRU�SDWKRORJ\�DQG�ORQJ�WHUP�VXUYLYDO�LQ�HPHUJHQF\�FRORUHFWDO�FDQFHU��'LV�&RORQ
5HFWXP�������)HE����������±���

��� $QVDORQL�/��$QGHUVVRQ�5(��%D]]ROL�)��&DWHQD�)� &HQQDPR�9��'L�6DYHULR�6��HW�DO�
*XLGHOLQHV�LQ�WKH�PDQDJHPHQW�RI�REVWUXFWLQJ�FDQFHU�RI�WKH�OHIW�FRORQ��FRQVHQVXV
FRQIHUHQFH�RI�WKH�ZRUOG�VRFLHW\�RI�HPHUJHQF\�VXUJHU\��:6(6��DQG�SHULWRQHXP�DQG
VXUJHU\��3Q6��VRFLHW\�>,QWHUQHW@��9RO�����:RUOG�-RXUQDO�RI�(PHUJHQF\�6XUJHU\�������
$YDLODEOH�IURP� KWWS���G[�GRL�RUJ�����������������������

��� 6H\PRXU�07��0RUWRQ�'��)2[7527��DQ�LQWHUQDWLRQDO UDQGRPLVHG�FRQWUROOHG�WULDO�LQ�����
SDWLHQWV��SWV��HYDOXDWLQJ�QHRDGMXYDQW�FKHPRWKHUDS\��1$&��IRU�FRORQ�FDQFHU��-�&OLQ
2UWKRG�������0D\���������BVXSSO������±�����

��� 6HEDVWLDQ�6��-RKQVWRQ�6��*HRJKHJDQ�7��7RUUHJJLDQL :��%XFNOH\�0��3RROHG�DQDO\VLV�RI
WKH�HIILFDF\�DQG�VDIHW\�RI�VHOI�H[SDQGLQJ�PHWDO�VWHQWLQJ�LQ�PDOLJQDQW�FRORUHFWDO
REVWUXFWLRQ��$P�-�*DVWURHQWHURO�������2FW������������±��

��� 9HOG�-��8PDQV�'��YDQ�+DOVHPD�(��$PHOXQJ�)��)HUQDQGHV '��/HH�06��HW�DO�
6HOI�H[SDQGDEOH�PHWDO�VWHQW��6(06��SODFHPHQW�RU�HPHUJHQF\�VXUJHU\�DV�SDOOLDWLYH
WUHDWPHQW�IRU�REVWUXFWLYH�FRORUHFWDO�FDQFHU��$�V\VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV��&ULW
5HY�2QFRO�+HPDWRO�������1RY������������

��� +LOO�-��.D\�&��0RUWRQ�'��0DJLOO�/��+DQGOH\�.� *UD\�5*��&5(67��5DQGRPLVHG�SKDVH�,,,
VWXG\�RI�VWHQWLQJ�DV�D�EULGJH�WR�VXUJHU\�LQ�REVWUXFWLQJ�FRORUHFWDO�FDQFHU²5HVXOWV�RI�WKH
8.�&ROR5HFWDO�(QGRVFRSLF�6WHQWLQJ�7ULDO��&5(67���-�&OLQ�2UWKRG�������0D\
��������BVXSSO������±�����

��� 1��%��0��.��3��+��&RORUHFWDO�FDQFHU��6XPPDU\ RI�1,&(�JXLGDQFH��%0-�����������P����

��� &RORUHFWDO�&DQFHU��1DWLRQDO�,QVWLWXWH�IRU�+HDOWK DQG�&DUH�([FHOOHQFH��8.��

��� 0RUDQ�%��&XQQLQJKDP�&��6LQJK�7��6DJDU�3��%UDGEXU\ -��*HK�,��HW�DO��$VVRFLDWLRQ�RI
&RORSURFWRORJ\�RI�*UHDW�%ULWDLQ�	�,UHODQG��$&3*%,���*XLGHOLQHV�IRU�WKH�0DQDJHPHQW�RI
&DQFHU�RI�WKH�&RORQ��5HFWXP�DQG�$QXV����������6XUJLFDO�0DQDJHPHQW��&RORUHFWDO�'LV�
�����-XO����6XSSO�����±���

��� +DUULV�3$��7D\ORU�5��7KLHONH�5��3D\QH�-��*RQ]DOH] 1��&RQGH�-*��5HVHDUFK�HOHFWURQLF
GDWD�FDSWXUH��5('&DS���D�PHWDGDWD�GULYHQ�PHWKRGRORJ\�DQG�ZRUNIORZ�SURFHVV�IRU
SURYLGLQJ�WUDQVODWLRQDO�UHVHDUFK�LQIRUPDWLFV�VXSSRUW��-�%LRPHG�,QIRUP������
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