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7DEOHW�IRU�2UDO�$GPLQLVWUDWLRQ��

:KLWH�FRORXUHG��FLUFXODU�VKDSHG��IODW��EHYHOHG�HGJH��XQFRDWHG�WDEOHWV�KDYLQJ�EUHDNOLQH�RQ�RQH�VLGH�DQG�SODLQ�

RQ�RWKHU�VLGH��

�

�

���&OLQLFDO�3DUWLFXODUV��

����7KHUDSHXWLF�,QGLFDWLRQV��

+\SHUWHQVLRQ��

7UHDWPHQW�RI�HVVHQWLDO�K\SHUWHQVLRQ�LQ�DGXOWV��

&DUGLRYDVFXODU�SUHYHQWLRQ��

5HGXFWLRQ�RI�FDUGLRYDVFXODU�PRUELGLW\�LQ�DGXOWV�ZLWK��

L��PDQLIHVW�DWKHURWKURPERWLF�FDUGLRYDVFXODU�GLVHDVH��KLVWRU\�RI�FRURQDU\�KHDUW�GLVHDVH��VWURNH��RU�

SHULSKHUDO�DUWHULDO�GLVHDVH��RU�

LL��W\SH���GLDEHWHV�PHOOLWXV�ZLWK�GRFXPHQWHG�WDUJHW�RUJDQ�GDPDJH�

�
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����3RVRORJ\�DQG�PHWKRG�RI�DGPLQLVWUDWLRQ��

3RVRORJ\�

7UHDWPHQW�RI�HVVHQWLDO�K\SHUWHQVLRQ�

7KH�XVXDOO\�HIIHFWLYH�GRVH�LV����PJ�RQFH�GDLO\��6RPH�SDWLHQWV�PD\�DOUHDG\�EHQHILW�DW�D�GDLO\�GRVH�RI����PJ��

,Q�FDVHV�ZKHUH� WKH� WDUJHW� EORRG�SUHVVXUH� LV�QRW�DFKLHYHG�� WKH�GRVH�RI� WHOPLVDUWDQ� FDQ� EH� LQFUHDVHG� WR�D�

PD[LPXP�RI����PJ�RQFH�GDLO\��$OWHUQDWLYHO\��WHOPLVDUWDQ�PD\�EH�XVHG�LQ�FRPELQDWLRQ�ZLWK�WKLD]LGHW\SH�

GLXUHWLFV�VXFK�DV�K\GURFKORURWKLD]LGH�ZKLFK�KDV�EHHQ�VKRZQ�WR�KDYH�DQ�DGGLWLYH�EORRG�SUHVVXUH�ORZHULQJ�

HIIHFW�ZLWK�WHOPLVDUWDQ��:KHQ�FRQVLGHULQJ�UDLVLQJ�WKH�GRVH��LW�PXVW�EH�ERUQH�LQ�PLQG�WKDW�WKH�PD[LPXP�

DQWLK\SHUWHQVLYH�HIIHFW�LV�JHQHUDOO\�DWWDLQHG�IRXU�WR�HLJKW�ZHHNV�DIWHU�WKH�VWDUW�RI�WUHDWPHQW��



&DUGLRYDVFXODU�SUHYHQWLRQ�

7KH�UHFRPPHQGHG�GRVH�LV����PJ�RQFH�GDLO\��,W�LV�QRW�NQRZQ�ZKHWKHU�GRVHV�ORZHU�WKDQ����PJ�RI�WHOPLVDUWDQ�

DUH�HIIHFWLYH�LQ�UHGXFLQJ�FDUGLRYDVFXODU�PRUELGLW\��

:KHQ�LQLWLDWLQJ�WHOPLVDUWDQ�WKHUDS\�IRU�WKH�UHGXFWLRQ�RI�FDUGLRYDVFXODU�PRUELGLW\��FORVH�PRQLWRULQJ�RI�EORRG�

SUHVVXUH�LV�UHFRPPHQGHG��DQG�LI�DSSURSULDWH�DGMXVWPHQW�RI�PHGLFDWLRQV�WKDW�ORZHU�EORRG�SUHVVXUH�PD\�EH�

QHFHVVDU\��

6SHFLDO�SRSXODWLRQV�

3DWLHQWV�ZLWK�UHQDO�LPSDLUPHQW�

/LPLWHG�H[SHULHQFH�LV�DYDLODEOH�LQ�SDWLHQWV�ZLWK�VHYHUH�UHQDO�LPSDLUPHQW�RU�KDHPRGLDO\VLV��$�ORZHU�VWDUWLQJ�

GRVH�RI����PJ�LV�UHFRPPHQGHG�LQ�WKHVH�SDWLHQWV��1R�SRVRORJ\�DGMXVWPHQW�LV�UHTXLUHG�IRU�SDWLHQWV�ZLWK�PLOG�

WR�PRGHUDWH�UHQDO�LPSDLUPHQW��

3DWLHQWV�ZLWK�KHSDWLF�LPSDLUPHQW�

7HOPLVDUWDQ�$FWDYLV�LV�FRQWUDLQGLFDWHG�LQ�SDWLHQWV�ZLWK�VHYHUH�KHSDWLF�LPSDLUPHQW��

,Q�SDWLHQWV�ZLWK�PLOG�WR�PRGHUDWH�KHSDWLF�LPSDLUPHQW�WKH�SRVRORJ\�VKRXOG�QRW�H[FHHG����PJ�RQFH�GDLO\��

(OGHUO\�SDWLHQWV�

1R�GRVH�DGMXVWPHQW�LV�QHFHVVDU\�IRU�HOGHUO\�SDWLHQWV��

3DHGLDWULF�SRSXODWLRQ�

7KH�VDIHW\�DQG�HIILFDF\�RI�WHOPLVDUWDQ�LQ�FKLOGUHQ�DQG�DGROHVFHQWV�DJHG�EHORZ����\HDUV�KDYH�QRW�EHHQ�HV�

WDEOLVKHG��

&XUUHQWO\�GDWD�DYDLODEOH�EXW�QR�UHFRPPHQGDWLRQ�RQ�D�SRVRORJ\�FDQ�EH�PDGH��

�

0HWKRG�RI�DGPLQLVWUDWLRQ�

7HOPLVDUWDQ�WDEOHWV�DUH�IRU�RQFH�GDLO\�RUDO�DGPLQLVWUDWLRQ�DQG�VKRXOG�EH�WDNHQ�ZLWK�OLTXLG��ZLWK�RU�ZLWKRXW�

IRRG��

�

����&RQWUDLQGLFDWLRQV��

�+\SHUVHQVLWLYLW\�WR�WKH�DFWLYH�VXEVWDQFH�RU�WR�DQ\�RI�WKH�H[FLSLHQWV�OLVWHG��

��6HFRQG�DQG�WKLUG�WULPHVWHUV�RI�SUHJQDQF\�

��%LOLDU\�REVWUXFWLYH�GLVRUGHUV�

��6HYHUH�KHSDWLF�LPSDLUPHQW�

7KH�FRQFRPLWDQW�XVH�RI�7HOPLVDUWDQ�$FWDYLV�ZLWK�DOLVNLUHQ�FRQWDLQLQJ�SURGXFWV�LV�FRQWUDLQGLFDWHG�LQ�SD�

WLHQWV�ZLWK�GLDEHWHV�PHOOLWXV�RU�UHQDO�LPSDLUPHQW��*)5������PO�PLQ������P����



�

����6SHFLDO�ZDUQLQJ�DQG�SUHFDXWLRQ�IRU�XVH��

3UHJQDQF\�

$QJLRWHQVLQ�,,�UHFHSWRU�DQWDJRQLVWV�VKRXOG�QRW�EH�LQLWLDWHG�GXULQJ�SUHJQDQF\��8QOHVV�FRQWLQXHG�DQJLRWHQVLQ�

,,�UHFHSWRU�DQWDJRQLVW�WKHUDS\�LV�FRQVLGHUHG�HVVHQWLDO��SDWLHQWV�SODQQLQJ�SUHJQDQF\�VKRXOG�EH�FKDQJHG�WR�

DOWHUQDWLYH�DQWLK\SHUWHQVLYH�WUHDWPHQWV�ZKLFK�KDYH�DQ�HVWDEOLVKHG�VDIHW\�SURILOH�IRU�XVH�LQ�SUHJQDQF\��:KHQ�

SUHJQDQF\�LV�GLDJQRVHG��WUHDWPHQW�ZLWK�DQJLRWHQVLQ�,,�UHFHSWRU�DQWDJRQLVWV�VKRXOG�EH�VWRSSHG�LPPHGLDWHO\��

DQG��LI�DSSURSULDWH��DOWHUQDWLYH�WKHUDS\�VKRXOG�EH�VWDUWHG��

+HSDWLF�LPSDLUPHQW�

7HOPLVDUWDQ�$FWDYLV�LV�QRW�WR�EH�JLYHQ�WR�SDWLHQWV�ZLWK�FKROHVWDVLV��ELOLDU\�REVWUXFWLYH�GLVRUGHUV�RU�VHYHUH�

KHSDWLF�LPSDLUPHQW�VLQFH�WHOPLVDUWDQ�LV�PRVWO\�HOLPLQDWHG�ZLWK�WKH�ELOH��7KHVH�SDWLHQWV�FDQ�EH�H[SHFWHG�WR�

KDYH�UHGXFHG�KHSDWLF�FOHDUDQFH�IRU�WHOPLVDUWDQ��7HOPLVDUWDQ�$FWDYLV�VKRXOG�EH�XVHG�RQO\�ZLWK�FDXWLRQ�LQ�

SDWLHQWV�ZLWK�PLOG�WR�PRGHUDWH�KHSDWLF�LPSDLUPHQW��

5HQRYDVFXODU�K\SHUWHQVLRQ�

7KHUH�LV�DQ�LQFUHDVHG�ULVN�RI�VHYHUH�K\SRWHQVLRQ�DQG�UHQDO�LQVXIILFLHQF\�ZKHQ�SDWLHQWV�ZLWK�ELODWHUDO�UHQDO�

DUWHU\�VWHQRVLV�RU�VWHQRVLV�RI�WKH�DUWHU\�WR�D�VLQJOH�IXQFWLRQLQJ�NLGQH\�DUH�WUHDWHG�ZLWK�PHGLFLQDO�SURGXFWV�

WKDW�DIIHFW�WKH�UHQLQ�DQJLRWHQVLQ�DOGRVWHURQH�V\VWHP��

5HQDO�LPSDLUPHQW�DQG�NLGQH\�WUDQVSODQWDWLRQ�

:KHQ�7HOPLVDUWDQ�$FWDYLV�LV�XVHG�LQ�SDWLHQWV�ZLWK�LPSDLUHG�UHQDO�IXQFWLRQ��SHULRGLF�PRQLWRULQJ�RI�SRWDV�

VLXP�DQG�FUHDWLQLQH�VHUXP�OHYHOV�LV�UHFRPPHQGHG��7KHUH�LV�QR�H[SHULHQFH�UHJDUGLQJ�WKH�DGPLQLVWUDWLRQ�RI�

7HOPLVDUWDQ�$FWDYLV�LQ�SDWLHQWV�ZLWK�UHFHQW�NLGQH\�WUDQVSODQWDWLRQ��

,QWUDYDVFXODU�K\SRYRODHPLD�

6\PSWRPDWLF�K\SRWHQVLRQ��HVSHFLDOO\�DIWHU�WKH�ILUVW�GRVH�RI�7HOPLVDUWDQ�$FWDYLV��PD\�RFFXU�LQ�SDWLHQWV�ZKR�

DUH�YROXPH�DQG�RU�VRGLXP�GHSOHWHG�E\�YLJRURXV�GLXUHWLF�WKHUDS\��GLHWDU\�VDOW�UHVWULFWLRQ��GLDUUKRHD�RU�YRP�

LWLQJ��6XFK�FRQGLWLRQV�VKRXOG�EH�FRUUHFWHG�EHIRUH�WKH�DGPLQLVWUDWLRQ�RI�7HOPLVDUWDQ�$FWDYLV��9ROXPH�DQG�RU�

VRGLXP�GHSOHWLRQ�VKRXOG�EH�FRUUHFWHG�SULRU�WR�DGPLQLVWUDWLRQ�RI�7HOPLVDUWDQ�$FWDYLV��

'XDO�EORFNDGH�RI�WKH�UHQLQ�DQJLRWHQVLQ�DOGRVWHURQH�V\VWHP��5$$6���

7KHUH�LV�HYLGHQFH�WKDW�WKH�FRQFRPLWDQW�XVH�RI�$&(�LQKLELWRUV��DQJLRWHQVLQ�,,�UHFHSWRU�EORFNHUV�RU�DOLVNLUHQ�

LQFUHDVHV�WKH�ULVN�RI�K\SRWHQVLRQ��K\SHUNDODHPLD�DQG�GHFUHDVHG�UHQDO�IXQFWLRQ��LQFOXGLQJ�DFXWH�UHQDO�IDLO�

XUH���'XDO�EORFNDGH�RI�5$$6�WKURXJK�WKH�FRPELQHG�XVH�RI�$&(�LQKLELWRUV��DQJLRWHQVLQ�,,�UHFHSWRU�EORFNHUV�

RU�DOLVNLUHQ�LV�WKHUHIRUH�QRW�UHFRPPHQGHG��

,I�GXDO�EORFNDGH�WKHUDS\�LV�FRQVLGHUHG�DEVROXWHO\�QHFHVVDU\��WKLV�VKRXOG�RQO\�RFFXU�XQGHU�VSHFLDOLVW�VXSHU�

YLVLRQ�DQG�VXEMHFW�WR�IUHTXHQW�FORVH�PRQLWRULQJ�RI�UHQDO�IXQFWLRQ��HOHFWURO\WHV�DQG�EORRG�SUHVVXUH��

$&(�LQKLELWRUV�DQG�DQJLRWHQVLQ�,,�UHFHSWRU�EORFNHUV�VKRXOG�QRW�EH�XVHG�FRQFRPLWDQWO\�LQ�SDWLHQWV�ZLWK�GL�

DEHWLF�QHSKURSDWK\��
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2WKHU�FRQGLWLRQV�ZLWK�VWLPXODWLRQ�RI�WKH�UHQLQ�DQJLRWHQVLQ�DOGRVWHURQH�V\VWHP�

,Q�SDWLHQWV�ZKRVH�YDVFXODU�WRQH�DQG�UHQDO�IXQFWLRQ�GHSHQG�SUHGRPLQDQWO\�RQ�WKH�DFWLYLW\�RI�WKH�UHQLQ�DQJL�

RWHQVLQ�DOGRVWHURQH�V\VWHP��H�J��SDWLHQWV�ZLWK�VHYHUH�FRQJHVWLYH�KHDUW�IDLOXUH�RU�XQGHUO\LQJ�UHQDO�GLVHDVH��

LQFOXGLQJ�UHQDO�DUWHU\�VWHQRVLV���WUHDWPHQW�ZLWK�PHGLFLQDO�SURGXFWV�WKDW�DIIHFW�WKLV�V\VWHP�VXFK�DV�WHOPLVDU�

WDQ�KDV�EHHQ�DVVRFLDWHG�ZLWK�DFXWH�K\SRWHQVLRQ��K\SHUD]RWDHPLD��ROLJXULD��RU�UDUHO\�DFXWH�UHQDO�IDLOXUH��

3ULPDU\�DOGRVWHURQLVP�

3DWLHQWV�ZLWK�SULPDU\�DOGRVWHURQLVP�JHQHUDOO\�ZLOO�QRW�UHVSRQG�WR�DQWLK\SHUWHQVLYH�PHGLFLQDO�SURGXFWV�DFW�

LQJ� WKURXJK� LQKLELWLRQ� RI� WKH� UHQLQ�DQJLRWHQVLQ� V\VWHP�� 7KHUHIRUH�� WKH� XVH�RI� WHOPLVDUWDQ� LV� QRW� UHFRP�

PHQGHG��

$RUWLF�DQG�PLWUDO�YDOYH�VWHQRVLV��REVWUXFWLYH�K\SHUWURSKLF�FDUGLRP\RSDWK\�

$V�ZLWK�RWKHU�YDVRGLODWRUV��VSHFLDO�FDXWLRQ�LV�LQGLFDWHG�LQ�SDWLHQWV�VXIIHULQJ�IURP�DRUWLF�RU�PLWUDO�VWHQRVLV��

RU�REVWUXFWLYH�K\SHUWURSKLF�FDUGLRP\RSDWK\��

'LDEHWLF�SDWLHQWV�WUHDWHG�ZLWK�LQVXOLQ�RU�DQWLGLDEHWLFV�

,Q� WKHVH�SDWLHQWV�K\SRJO\FDHPLD�PD\�RFFXU�XQGHU�WHOPLVDUWDQ� WUHDWPHQW��7KHUHIRUH�� LQ� WKHVH�SDWLHQWV�DQ�

DSSURSWLDWH�EORRG�JOXFRVH�PRQLWRULQJ�VKRXOG�EH�FRQVLGHUHG��D�GRVH�DGMXVWPHQW�RI�LQVXOLQ�RU�DQWLGLDEHWLFV�

PD\�EH�UHTXLUHG��ZKHQ�LQGLFDWHG��

+\SHUNDODHPLD�

7KH�XVH�RI�PHGLFLQDO�SURGXFWV�WKDW�DIIHFW�WKH�UHQLQ�DQJLRWHQVLQ�DOGRVWHURQH�V\VWHP�PD\�FDXVH�K\SHUNDODH�

PLD��

,Q�WKH�HOGHUO\�� LQ�SDWLHQWV�ZLWK�UHQDO� LQVXIILFLHQF\�� LQ�GLDEHWLF�SDWLHQWV�� LQ�SDWLHQWV�FRQFRPLWDQWO\�WUHDWHG�

ZLWK� RWKHU� PHGLFLQDO� SURGXFWV� WKDW�PD\� LQFUHDVH� SRWDVVLXP� OHYHOV�� DQG�RU� LQ� SDWLHQWV� ZLWK� LQWHUFXUUHQW�

HYHQWV��K\SHUNDODHPLD�PD\�EH�IDWDO��

%HIRUH�FRQVLGHULQJ�WKH�FRQFRPLWDQW�XVH�RI�PHGLFLQDO�SURGXFWV�WKDW�DIIHFW�WKH�UHQLQ�DQJLRWHQVLQ�DOGRVWHURQH�

V\VWHP��WKH�EHQHILW�ULVN�UDWLR�VKRXOG�EH�HYDOXDWHG��

7KH�PDLQ�ULVN�IDFWRUV�IRU�K\SHUNDODHPLD�WR�EH�FRQVLGHUHG�DUH��

��'LDEHWHV�PHOOLWXV��UHQDO�LPSDLUPHQW��DJH��!����\HDUV��

��&RPELQDWLRQ�ZLWK�RQH�RU�PRUH�RWKHU�PHGLFLQDO�SURGXFWV�WKDW�DIIHFW�WKH�UHQLQ�DQJLRWHQVLQ�DOGRVWHURQH�V\V�

WHP�DQG�RU�SRWDVVLXP�VXSSOHPHQWV��0HGLFLQDO�SURGXFWV�RU�WKHUDSHXWLF�FODVV�RI�PHGLFLQDO�SURGXFWV�WKDW�PD\�

SURYRNH�K\SHUNDODHPLD�DUH�VDOW�VXEVWLWXWHV�FRQWDLQLQJ�SRWDVVLXP��SRWDVVLXP�VSDULQJ�GLXUHWLFV��$&(�LQKLE�

LWRUV�� DQJLRWHQVLQ� ,,� UHFHSWRU�DQWDJRQLVWV��QRQ�VWHURLGDO�DQWL�LQIODPPDWRU\�PHGLFLQDO�SURGXFWV� �16$,'V��

LQFOXGLQJ�VHOHFWLYH�&2;���LQKLELWRUV���KHSDULQ��LPPXQRVXSSUHVVLYHV��F\FORVSRULQ�RU�WDFUROLPXV���DQG�WUL�

PHWKRSULP��

��,QWHUFXUUHQW�HYHQWV��LQ�SDUWLFXODU�GHK\GUDWDWLRQ��DFXWH�FDUGLDF�GHFRPSHQVDWLRQ��PHWDEROLF�DFLGRVLV��ZRUV�

HQLQJ�RI�UHQDO�IXQFWLRQ��VXGGHQ�ZRUVHQLQJ�RI�WKH�UHQDO�FRQGLWLRQ��H�J�� LQIHFWLRXV�GLVHDVHV���FHOOXODU�O\VLV�

�H�J��DFXWH�OLPE�LVFKHPLD��UKDEGRP\RO\VLV��H[WHQG�WUDXPD���



�

&ORVH��PRQLWRULQJ�RI�VHUXP�SRWDVVLXP�LQ�DW�ULVN�SDWLHQWV�LV�UHFRPPHQGHG��

�

(WKQLF�GLIIHUHQFHV�

$V�REVHUYHG�IRU�DQJLRWHQVLQ�FRQYHUWLQJ�HQ]\PH�LQKLELWRUV��WHOPLVDUWDQ�DQG�WKH�RWKHU�DQJLRWHQVLQ�DQWDJRQLVWV�

DUH�DSSDUHQWO\�OHVV�HIIHFWLYH�LQ�ORZHULQJ�EORRG�SUHVVXUH�LQ�EODFN�SHRSOH�WKDQ�LQ�QRQ�EODFNV��SRVVLEO\�EHFDXVH�

RI�KLJKHU�SUHYDOHQFH�RI�ORZ�UHQLQ�VWDWHV�LQ�WKH�EODFN�K\SHUWHQVLYH�SRSXODWLRQ��

2WKHU�

$V�ZLWK�DQ\�DQWLK\SHUWHQVLYH�DJHQW��H[FHVVLYH�UHGXFWLRQ�RI�EORRG�SUHVVXUH�LQ�SDWLHQWV�ZLWK�LVFKDHPLF�FDU�

GLRSDWK\�RU�LVFKDHPLF�FDUGLRYDVFXODU�GLVHDVH�FRXOG�UHVXOW�LQ�D�P\RFDUGLDO�LQIDUFWLRQ�RU�VWURNH��

�

����,QWHUDFWLRQ�ZLWK�RWKHU�PHGLFLQDO�SURGXFWV�DQG�RWKHU�IRUPV�RI�LQWHUDFWLRQ��

'LJR[LQ�

:KHQ�WHOPLVDUWDQ�ZDV�FR�DGPLQLVWHUHG�ZLWK�GLJR[LQ��PHGLDQ�LQFUHDVHV�LQ�GLJR[LQ�SHDN�SODVPD�FRQFHQWUD�

WLRQ�������DQG�LQ�WURXJK�FRQFHQWUDWLRQ�������ZHUH�REVHUYHG��:KHQ�LQLWLDWLQJ��DGMXVWLQJ��DQG�GLVFRQWLQXLQJ�

WHOPLVDUWDQ��PRQLWRU�GLJR[LQ�OHYHOV�LQ�RUGHU�WR�PDLQWDLQ�OHYHOV�ZLWKLQ�WKH�WKHUDSHXWLF�UDQJH��

$V�ZLWK�RWKHU�PHGLFLQDO�SURGXFWV�DFWLQJ�RQ�WKH�UHQLQ�DQJLRWHQVLQ�DOGRVWHURQH�V\VWHP��WHOPLVDUWDQ�PD\�SUR�

YRNH�K\SHUNDODHPLD��VHH�VHFWLRQ�������7KH�ULVN�PD\�LQFUHDVH�LQ�FDVH�RI�WUHDWPHQW�FRPELQDWLRQ�ZLWK�RWKHU�

PHGLFLQDO�SURGXFWV�WKDW�PD\�DOVR�SURYRNH�K\SHUNDODHPLD��VDOW�VXEVWLWXWHV�FRQWDLQLQJ�SRWDVVLXP��SRWDVVLXP�

VSDULQJ�GLXUHWLFV��$&(�LQKLELWRUV��DQJLRWHQVLQ�,,�UHFHSWRU�DQWDJRQLVWV��QRQ�VWHURLGDO�DQWL�LQIODPPDWRU\�PH�

GLFLQDO�SURGXFWV��16$,'V�� LQFOXGLQJ�VHOHFWLYH�&2;���LQKLELWRUV���KHSDULQ��LPPXQRVXSSUHVVLYHV� �F\FOR�

VSRULQ�RU�WDFUROLPXV���DQG�WULPHWKRSULP���

7KH�RFFXUUHQFH�RI�K\SHUNDODHPLD�GHSHQGV�RQ�DVVRFLDWHG�ULVN�IDFWRUV��7KH�ULVN�LV�LQFUHDVHG�LQ�FDVH�RI�WKH�

DERYH�PHQWLRQHG�WUHDWPHQW�FRPELQDWLRQV��7KH�ULVN�LV�SDUWLFXODUO\�KLJK�LQ�FRPELQDWLRQ�ZLWK�SRWDVVLXP�VSDU�

LQJ�GLXUHWLFV�DQG�ZKHQ�FRPELQHG�ZLWK�VDOW�VXEVWLWXWHV�FRQWDLQLQJ�SRWDVVLXP��$�FRPELQDWLRQ�ZLWK�$&(�LQ�

KLELWRUV�RU�16$,'V��IRU�H[DPSOH��SUHVHQWV�D�OHVVHU�ULVN�SURYLGHG�WKDW�SUHFDXWLRQV�IRU�XVH�DUH�VWULFWO\�IRO�

ORZHG��

�

&RQFRPLWDQW�XVH�QRW�UHFRPPHQGHG�

3RWDVVLXP�VSDULQJ�GLXUHWLFV�RU�SRWDVVLXP�VXSSOHPHQWV�

$QJLRWHQVLQ�,,�UHFHSWRU�DQWDJRQLVWV�VXFK�DV�WHOPLVDUWDQ�DWWHQXDWH�GLXUHWLF�LQGXFHG�SRWDVVLXP�ORVV��3RWDVVLXP�

VSDULQJ�GLXUHWLFV�H�J��VSLULQRODFWRQH��HSOHUHQRQH��WULDPWHUHQH��RU�DPLORULGH��SRWDVVLXP�VXSSOHPHQWV��RU�SR�

WDVVLXP�FRQWDLQLQJ�VDOW�VXEVWLWXWHV�PD\�OHDG�WR�D�VLJQLILFDQW�LQFUHDVH�LQ�VHUXP�SRWDVVLXP��,I�FRQFRPLWDQW�

XVH�LV�LQGLFDWHG�EHFDXVH�RI�GRFXPHQWHG�K\SRNDODHPLD��WKH\�VKRXOG�EH�XVHG�ZLWK�FDXWLRQ�DQG�ZLWK�IUHTXHQW�

PRQLWRULQJ�RI�VHUXP�SRWDVVLXP��

� �



/LWKLXP�

5HYHUVLEOH�LQFUHDVHV�LQ�VHUXP�OLWKLXP�FRQFHQWUDWLRQV�DQG�WR[LFLW\�KDYH�EHHQ�UHSRUWHG�GXULQJ�FRQFRPLWDQW�

DGPLQLVWUDWLRQ�RI�OLWKLXP�ZLWK�DQJLRWHQVLQ�FRQYHUWLQJ�HQ]\PH�LQKLELWRUV��DQG�ZLWK�DQJLRWHQVLQ�,,�UHFHSWRU�

DQWDJRQLVWV��LQFOXGLQJ�WHOPLVDUWDQ��,I�XVH�RI�WKH�FRPELQDWLRQ�SURYHV�QHFHVVDU\��FDUHIXO�PRQLWRULQJ�RI�VHUXP�

OLWKLXP�OHYHOV�LV�UHFRPPHQGHG��

&RQFRPLWDQW�XVH�UHTXLULQJ�FDXWLRQ�

1RQ�VWHURLGDO�DQWL�LQIODPPDWRU\�PHGLFLQDO�SURGXFWV�

16$,'V��L�H��DFHW\OVDOLF\OLF�DFLG�DW�DQWL�LQIODPPDWRU\�GRVDJH�UHJLPHQV��&2;���LQKLELWRUV�DQG�QRQVHOHFWLYH�

16$,'V��PD\�UHGXFH�WKH�DQWLK\SHUWHQVLYH�HIIHFW�RI�DQJLRWHQVLQ�,,�UHFHSWRU�DQWDJRQLVWV��

,Q�VRPH�SDWLHQWV�ZLWK�FRPSURPLVHG�UHQDO�IXQFWLRQ��H�J��GHK\GUDWHG�SDWLHQWV�RU�HOGHUO\�SDWLHQWV�ZLWK�FRP�

SURPLVHG�UHQDO�IXQFWLRQ��WKH�FR�DGPLQLVWUDWLRQ�RI�DQJLRWHQVLQ�,,�UHFHSWRU�DQWDJRQLVWV�DQG�DJHQWV�WKDW�LQKLELW�

F\FOR�R[\JHQDVH�PD\�UHVXOW�LQ�IXUWKHU�GHWHULRUDWLRQ�RI�UHQDO�IXQFWLRQ��LQFOXGLQJ�SRVVLEOH�DFXWH�UHQDO�IDLOXUH��

ZKLFK�LV�XVXDOO\�UHYHUVLEOH��7KHUHIRUH��WKH�FRPELQDWLRQ�VKRXOG�EH�DGPLQLVWHUHG�ZLWK�FDXWLRQ��HVSHFLDOO\�LQ�

WKH�HOGHUO\��3DWLHQWV� VKRXOG�EH�DGHTXDWHO\�K\GUDWHG�DQG�FRQVLGHUDWLRQ� VKRXOG�EH�JLYHQ� WR�PRQLWRULQJ�RI�

UHQDO�IXQFWLRQ�DIWHU�LQLWLDWLRQ�RI�FRQFRPLWDQW�WKHUDS\�DQG�SHULRGLFDOO\�WKHUHDIWHU��

,Q�RQH�VWXG\�WKH�FR�DGPLQLVWUDWLRQ�RI�WHOPLVDUWDQ�DQG�UDPLSULO�OHG�WR�DQ�LQFUHDVH�RI�XS�WR�����IROG�LQ�WKH�

$8&�����DQG�&PD[�RI�UDPLSULO�DQG�UDPLSULODW��7KH�FOLQLFDO�UHOHYDQFH�RI�WKLV�REVHUYDWLRQ�LV�QRW�NQRZQ��

'LXUHWLFV��WKLD]LGH�RU�ORRS�GLXUHWLFV��

3ULRU�WUHDWPHQW�ZLWK�KLJK�GRVH�GLXUHWLFV�VXFK�DV�IXURVHPLGH��ORRS�GLXUHWLF��DQG�K\GURFKORURWKLD]LGH��WKLD�

]LGH�GLXUHWLF��PD\�UHVXOW� LQ�YROXPH�GHSOHWLRQ�DQG� LQ�D�ULVN�RI�K\SRWHQVLRQ�ZKHQ�LQLWLDWLQJ� WKHUDS\�ZLWK�

WHOPLVDUWDQ��

7R�EH�WDNHQ�LQWR�DFFRXQW�ZLWK�FRQFRPLWDQW�XVH�

2WKHU�DQWLK\SHUWHQVLYH�DJHQWV�

7KH�EORRG�SUHVVXUH�ORZHULQJ�HIIHFW�RI�WHOPLVDUWDQ�FDQ�EH�LQFUHDVHG�E\�FRQFRPLWDQW�XVH�RI�RWKHU�DQWLK\SHU�

WHQVLYH�PHGLFLQDO�SURGXFWV��

&OLQLFDO� WULDO� GDWD� KDV� VKRZQ� WKDW� GXDO� EORFNDGH� RI� WKH� UHQLQ�DQJLRWHQVLQ�DOGRVWHURQH�V\VWHP� �5$$6��

WKURXJK�WKH�FRPELQHG�XVH�RI�$&(�LQKLELWRUV��DQJLRWHQVLQ�,,�UHFHSWRU�EORFNHUV�RU�DOLVNLUHQ�LV�DVVRFLDWHG�ZLWK�

D�KLJKHU�IUHTXHQF\�RI�DGYHUVH�HYHQWV� VXFK�DV�K\SRWHQVLRQ��K\SHUNDODHPLD�DQG�GHFUHDVHG� UHQDO� IXQFWLRQ�

�LQFOXGLQJ�DFXWH�UHQDO�IDLOXUH��FRPSDUHG�WR�WKH�XVH�RI�D�VLQJOH�5$$6�DFWLQJ�DJHQW��

%DVHG�RQ�WKHLU�SKDUPDFRORJLFDO�SURSHUWLHV�LW�FDQ�EH�H[SHFWHG�WKDW�WKH�IROORZLQJ�PHGLFLQDO�SURGXFWV�PD\�

SRWHQWLDWH�WKH�K\SRWHQVLYH�HIIHFWV�RI�DOO�DQWLK\SHUWHQVLYHV�LQFOXGLQJ�WHOPLVDUWDQ��%DFORIHQ��DPLIRVWLQH��

)XUWKHUPRUH��RUWKRVWDWLF�K\SRWHQVLRQ�PD\�EH�DJJUDYDWHG�E\�DOFRKRO��EDUELWXUDWHV��QDUFRWLFV�RU�DQWLGHSUHV�

VDQWV��

�

� �



&RUWLFRVWHURLGV��V\VWHPLF�URXWH��

5HGXFWLRQ�RI�WKH�DQWLK\SHUWHQVLYH�HIIHFW��

�

����)HUWLOLW\��3UHJQDQF\�DQG�/DFWDWLRQ��

7KHUH�DUH�QR�DGHTXDWH�GDWD�IURP�WKH�XVH�RI�7HOPLVDUWDQ�$FWDYLV�LQ�SUHJQDQW�ZRPHQ��6WXGLHV�LQ�DQLPDOV�

KDYH�VKRZQ�UHSURGXFWLYH�WR[LFLW\��

(SLGHPLRORJLFDO�HYLGHQFH�UHJDUGLQJ�WKH�ULVN�RI�WHUDWRJHQLFLW\�IROORZLQJ�H[SRVXUH�WR�$&(�LQKLELWRUV�GXULQJ�

WKH�ILUVW�WULPHVWHU�RI�SUHJQDQF\�KDV�QRW�EHHQ�FRQFOXVLYH��KRZHYHU�D�VPDOO�LQFUHDVH�LQ�ULVN�FDQQRW�EH�H[�

FOXGHG��:KLOVW�WKHUH�LV�QR�FRQWUROOHG�HSLGHPLRORJLFDO�GDWD�RQ�WKH�ULVN�ZLWK�DQJLRWHQVLQ�,,�UHFHSWRU�DQWDJR�

QLVWV��VLPLODU�ULVNV�PD\�H[LVW�IRU�WKLV�FODVV�RI�GUXJV��8QOHVV�FRQWLQXHG�DQJLRWHQVLQ�,,�UHFHSWRU�DQWDJRQLVW�

WKHUDS\�LV�FRQVLGHUHG�HVVHQWLDO��SDWLHQWV�SODQQLQJ�SUHJQDQF\�VKRXOG�EH�FKDQJHG�WR�DOWHUQDWLYH�DQWL�K\SHU�

WHQVLYH�WUHDWPHQWV�ZKLFK�KDYH�DQ�HVWDEOLVKHG�VDIHW\�SURILOH�IRU�XVH�LQ�SUHJQDQF\��

:KHQ�SUHJQDQF\�LV�GLDJQRVHG��WUHDWPHQW�ZLWK�DQJLRWHQVLQ�,,�UHFHSWRU�DQWDJRQLVWV�VKRXOG�EH�VWRSSHG�LPPH�

GLDWHO\��DQG��LI�DSSURSULDWH��DOWHUQDWLYH�WKHUDS\�VKRXOG�EH�VWDUWHG��

([SRVXUH�WR�DQJLRWHQVLQ�,,�UHFHSWRU�DQWDJRQLVW�WKHUDS\�GXULQJ�WKH�VHFRQG�DQG�WKLUG�WULPHVWHUV�LV�NQRZQ�WR�

LQGXFH�KXPDQ�IHWRWR[LFLW\��GHFUHDVHG�UHQDO�IXQFWLRQ��ROLJRK\GUDPQLRV��VNXOO�RVVLILFDWLRQ�UHWDUGDWLRQ��DQG�

QHRQDWDO�WR[LFLW\��UHQDO�IDLOXUH��K\SRWHQVLRQ��K\SHUNDODHPLD���

6KRXOG�H[SRVXUH�WR�DQJLRWHQVLQ�,,�UHFHSWRU�DQWDJRQLVWV�KDYH�RFFXUUHG�IURP�WKH�VHFRQG�WULPHVWHU�RI�SUHJ�

QDQF\��XOWUDVRXQG�FKHFN�RI�UHQDO�IXQFWLRQ�DQG�VNXOO�LV�UHFRPPHQGHG��

,QIDQWV�ZKRVH�PRWKHUV�KDYH�WDNHQ�DQJLRWHQVLQ�,,�UHFHSWRU�DQWDJRQLVWV�VKRXOG�EH�FORVHO\�REVHUYHG�IRU�K\SR�

WHQVLRQ��

%UHDVW�IHHGLQJ�

%HFDXVH� QR� LQIRUPDWLRQ� LV� DYDLODEOH� UHJDUGLQJ� WKH� XVH� RI� 7HOPLVDUWDQ� $FWDYLV� GXULQJ� EUHDVW�IHHGLQJ��

7HOPLVDUWDQ�$FWDYLV�LV�QRW�UHFRPPHQGHG�DQG�DOWHUQDWLYH�WUHDWPHQWV�ZLWK�EHWWHU�HVWDEOLVKHG�VDIHW\�SURILOHV�

GXULQJ�EUHDVW�IHHGLQJ�DUH�SUHIHUDEOH��HVSHFLDOO\�ZKLOH�QXUVLQJ�D�QHZERUQ�RU�SUHWHUP�LQIDQW��

)HUWLOLW\�

,Q�SUHFOLQLFDO�VWXGLHV��QR�HIIHFWV�RI�WHOPLVDUWDQ�RQ�PDOH�DQG�IHPDOH�IHUWLOLW\�ZHUH�REVHUYHG��

�

����(IIHFWV�RQ�WKH�DELOLW\�WR�GULYH�DQG�XVH�PDFKLQHV��

:KHQ�GULYLQJ�YHKLFOHV�RU�RSHUDWLQJ�PDFKLQHU\�LW�VKRXOG�EH�WDNHQ�LQWR�DFFRXQW�WKDW�GL]]LQHVV�RU�GURZVLQHVV�

PD\�RFFDVLRQDOO\�RFFXU�ZKHQ�WDNLQJ�DQWLK\SHUWHQVLYH�WKHUDS\�VXFK�DV�7HOPLVDUWDQ�$FWDYLV��

�

����8QGHVLUDEOH�HIIHFWV��

6XPPDU\�RI�WKH�VDIHW\�SURILOH�

6HULRXV� DGYHUVH� GUXJ� UHDFWLRQV� LQFOXGH� DQDSK\ODFWLF� UHDFWLRQ� DQG� DQJLRHGHPD�ZKLFK� PD\� RFFXU� UDUHO\�

(≥1/10,000�to�<1/1,000),�and�acute�renal�failurH��



7KH�RYHUDOO�LQFLGHQFH�RI�DGYHUVH�UHDFWLRQV�UHSRUWHG�ZLWK�WHOPLVDUWDQ�ZDV�XVXDOO\�FRPSDUDEOH�WR�SODFHER�

�������YV��������LQ�SODFHER�FRQWUROOHG�WULDOV�LQ�SDWLHQWV�WUHDWHG�IRU�K\SHUWHQVLRQ��7KH�LQFLGHQFH�RI�DGYHUVH�

UHDFWLRQV�ZDV�QRW�GRVH�UHODWHG�DQG�VKRZHG�QR�FRUUHODWLRQ�ZLWK�JHQGHU��DJH�RU�UDFH�RI�WKH�SDWLHQWV��7KH�VDIHW\�

SURILOH�RI�WHOPLVDUWDQ�LQ�SDWLHQWV�WUHDWHG�IRU�WKH�UHGXFWLRQ�RI�FDUGLRYDVFXODU�PRUELGLW\�ZDV�FRQVLVWHQW�ZLWK�

WKDW�REWDLQHG�LQ�K\SHUWHQVLYH�SDWLHQWV��

7KH�DGYHUVH�UHDFWLRQV�OLVWHG�EHORZ�KDYH�EHHQ�DFFXPXODWHG�IURP�FRQWUROOHG�FOLQLFDO�WULDOV�LQ�SDWLHQWV�WUHDWHG�

IRU�K\SHUWHQVLRQ�DQG�IURP�SRVW�PDUNHWLQJ�UHSRUWV��7KH�OLVWLQJ�DOVR�WDNHV�LQWR�DFFRXQW�VHULRXV�DGYHUVH�UHDF�

WLRQV�DQG�DGYHUVH�UHDFWLRQV�OHDGLQJ�WR�GLVFRQWLQXDWLRQ�UHSRUWHG�LQ�WKUHH�FOLQLFDO�ORQJ�WHUP�VWXGLHV�LQFOXGLQJ�

������SDWLHQWV�WUHDWHG�ZLWK�WHOPLVDUWDQ�IRU�WKH�UHGXFWLRQ�RI�FDUGLRYDVFXODU�PRUELGLW\�IRU�XS�WR�VL[�\HDUV��

7DEXODWHG�OLVW�RI�DGYHUVH�UHDFWLRQV�

$GYHUVH� UHDFWLRQV�KDYH�EHHQ� UDQNHG�XQGHU�KHDGLQJV�RI� IUHTXHQF\�XVLQJ� WKH� IROORZLQJ�FRQYHQWLRQ��YHU\�

common�(≥�1/10);�common�(≥�1/100�to�<�1/10);�uncommon�(≥�1/1,000�to�<�1/100);�rare�(≥�1/10,000�to�<�
����������YHU\�UDUH���������������

'HVFULSWLRQ�RI�VHOHFWHG�DGYHUVH�UHDFWLRQV�

6HSVLV�

,Q�WKH�35R)(66�WULDO��DQ�LQFUHDVHG�LQFLGHQFH�RI�VHSVLV�ZDV�REVHUYHG�ZLWK�WHOPLVDUWDQ�FRPSDUHG�ZLWK�SOD�

FHER��7KH�HYHQW�PD\�EH�D�FKDQFH�ILQGLQJ�RU�UHODWHG�WR�D�PHFKDQLVP�FXUUHQWO\�QRW�NQRZQ��

+\SRWHQVLRQ�

7KLV�DGYHUVH�GUXJ�UHDFWLRQ�ZDV�UHSRUWHG�DV�FRPPRQ�LQ�SDWLHQWV�ZLWK�FRQWUROOHG�EORRG�SUHVVXUH�ZKR�ZHUH�

WUHDWHG�ZLWK�WHOPLVDUWDQ�IRU�WKH�UHGXFWLRQ�RI�FDUGLRYDVFXODU�PRUELGLW\�RQ�WRS�RI�VWDQGDUG�FDUH��

+HSDWLF�IXQFWLRQ�DEQRUPDO���OLYHU�GLVRUGHU�

0RVW�FDVHV�RI�KHSDWLF�IXQFWLRQ�DEQRUPDO���OLYHU�GLVRUGHU�IURP�SRVW�PDUNHWLQJ�H[SHULHQFH�RFFXUUHG�LQ�SD�

WLHQWV�LQ�-DSDQ��ZKR�DUH�PRUH�OLNHO\�WR�H[SHULHQFH�WKHVH�DGYHUVH�UHDFWLRQV��

,QWHUVWLWLDO�OXQJ�GLVHDVH�

&DVHV�RI�LQWHUVWLWLDO�OXQJ�GLVHDVH�KDYH�EHHQ�UHSRUWHG�IURP�SRVW�PDUNHWLQJ�H[SHULHQFH�LQ�WHPSRUDO�DVVRFLD�

WLRQ�ZLWK�WKH�LQWDNH�RI�WHOPLVDUWDQ��+RZHYHU��D�FDXVDO�UHODWLRQVKLS�KDV�QRW�EHHQ�HVWDEOLVKHG��

5HSRUWLQJ�RI�VXVSHFWHG�DGYHUVH�UHDFWLRQV�

5HSRUWLQJ�VXVSHFWHG�DGYHUVH�UHDFWLRQV�DIWHU�DXWKRULVDWLRQ�RI�WKH�PHGLFLQDO�SURGXFW�LV�LPSRUWDQW��,W�DOORZV�

FRQWLQXHG�PRQLWRULQJ�RI�WKH�EHQHILW�ULVN�EDODQFH�RI� WKH�PHGLFLQDO�SURGXFW��+HDOWKFDUH�SURIHVVLRQDOV�DUH�

DVNHG�WR�UHSRUW�DQ\�VXVSHFWHG�DGYHUVH�UHDFWLRQV�YLD�WKH�<HOORZ�&DUG�6FKHPH�

�
�
�
�
� �



�

����2YHUGRVH��

7KHUH�LV�OLPLWHG�LQIRUPDWLRQ�DYDLODEOH�ZLWK�UHJDUG�WR�RYHUGRVH�LQ�KXPDQV��

6\PSWRPV��7KH�PRVW�SURPLQHQW�PDQLIHVWDWLRQV�RI�WHOPLVDUWDQ�RYHUGRVH�ZHUH�K\SRWHQVLRQ�DQG�WDFK\FDUGLD��

EUDG\FDUGLD�GL]]LQHVV��LQFUHDVH�LQ�VHUXP�FUHDWLQLQH��DQG�DFXWH�UHQDO�IDLOXUH�KDYH�DOVR�EHHQ�UHSRUWHG��

7UHDWPHQW��7HOPLVDUWDQ�LV�QRW�UHPRYHG�E\�KDHPRGLDO\VLV��7KH�SDWLHQW�VKRXOG�EH�FORVHO\�PRQLWRUHG��DQG�WKH�

WUHDWPHQW�VKRXOG�EH�V\PSWRPDWLF�DQG�VXSSRUWLYH��0DQDJHPHQW�GHSHQGV�RQ�WKH�WLPH�VLQFH�LQJHVWLRQ�DQG�WKH�

VHYHULW\�RI�WKH�V\PSWRPV��6XJJHVWHG�PHDVXUHV�LQFOXGH�LQGXFWLRQ�RI�HPHVLV�DQG���RU�JDVWULF�ODYDJH��$FWLYDWHG�

FKDUFRDO�PD\�EH�XVHIXO�LQ�WKH�WUHDWPHQW�RI�RYHUGRVDJH��6HUXP�HOHFWURO\WHV�DQG�FUHDWLQLQH�VKRXOG�EH�PRQL�

WRUHG�IUHTXHQWO\�� ,I�K\SRWHQVLRQ�RFFXUV�� WKH�SDWLHQW� VKRXOG�EH�SODFHG� LQ�D� VXSLQH�SRVLWLRQ��ZLWK� VDOW� DQG�

YROXPH�UHSODFHPHQW�JLYHQ�TXLFNO\��

�

�

�����3KDUPDFRORJLFDO�3DUWLFXODUV��

����3KDUPDFRG\QDPLF�SURSHUWLHV�

3KDUPDFRWKHUDSHXWLF�JURXS��$QJLRWHQVLQ�,,�$QWDJRQLVWV��SODLQ�

$7&�FRGH��&��&$���

0HFKDQLVP�RI�DFWLRQ�

7HOPLVDUWDQ�LV�DQ�RUDOO\�DFWLYH�DQG�VSHFLILF�DQJLRWHQVLQ�,,�UHFHSWRU��W\SH�$7���DQWDJRQLVW��

7HOPLVDUWDQ�GLVSODFHV�DQJLRWHQVLQ�,,�ZLWK�YHU\�KLJK�DIILQLW\�IURP�LWV�ELQGLQJ�VLWH�DW�WKH�$7��UHFHSWRU�VXE�

W\SH��ZKLFK�LV�UHVSRQVLEOH�IRU�WKH�NQRZQ�DFWLRQV�RI�DQJLRWHQVLQ�,,��7HOPLVDUWDQ�GRHV�QRW�H[KLELW�DQ\�SDUWLDO�

DJRQLVW�DFWLYLW\�DW�WKH�$7��UHFHSWRU��7HOPLVDUWDQ�VHOHFWLYHO\�ELQGV�WKH�$7��UHFHSWRU��7KH�ELQGLQJ�LV�ORQJ�

ODVWLQJ��7HOPLVDUWDQ�GRHV�QRW�VKRZ�DIILQLW\�IRU�RWKHU�UHFHSWRUV��LQFOXGLQJ�$7��DQG�RWKHU�OHVV�FKDUDFWHULVHG�

$7�UHFHSWRUV��7KH�IXQFWLRQDO�UROH�RI�WKHVH�UHFHSWRUV�LV�QRW�NQRZQ��QRU�LV�WKH�HIIHFW�RI�WKHLU�SRVVLEOH�RYHU�

VWLPXODWLRQ�E\�DQJLRWHQVLQ�,,��ZKRVH�OHYHOV�DUH�LQFUHDVHG�E\�WHOPLVDUWDQ��

3ODVPD�DOGRVWHURQH�OHYHOV�DUH�GHFUHDVHG�E\�WHOPLVDUWDQ��7HOPLVDUWDQ�GRHV�QRW�LQKLELW�KXPDQ�SODVPD�UHQLQ�

RU�EORFN�LRQ�FKDQQHOV��7HOPLVDUWDQ�GRHV�QRW�LQKLELW�DQJLRWHQVLQ�FRQYHUWLQJ�HQ]\PH��NLQLQDVH�,,���WKH�HQ]\PH�

ZKLFK�DOVR�GHJUDGHV�EUDG\NLQLQ��7KHUHIRUH� LW� LV�QRW�H[SHFWHG� WR�SRWHQWLDWH�EUDG\NLQLQ�PHGLDWHG�DGYHUVH�

HIIHFWV��

,Q�KXPDQ��DQ����PJ�GRVH�RI�WHOPLVDUWDQ�DOPRVW�FRPSOHWHO\�LQKLELWV�WKH�DQJLRWHQVLQ�,,�HYRNHG�EORRG�SUHVVXUH�

LQFUHDVH��7KH�LQKLELWRU\�HIIHFW�LV�PDLQWDLQHG�RYHU����KRXUV�DQG�VWLOO�PHDVXUDEOH�XS�WR����KRXUV��

&OLQLFDO�HIILFDF\�DQG�VDIHW\�

7UHDWPHQW�RI�HVVHQWLDO�K\SHUWHQVLRQ�

$IWHU�WKH�ILUVW�GRVH�RI�WHOPLVDUWDQ��WKH�DQWLK\SHUWHQVLYH�DFWLYLW\�JUDGXDOO\�EHFRPHV�HYLGHQW�ZLWKLQ���KRXUV��

7KH�PD[LPXP�UHGXFWLRQ�LQ�EORRG�SUHVVXUH�LV�JHQHUDOO\�DWWDLQHG���WR���ZHHNV�DIWHU�WKH�VWDUW�RI�WUHDWPHQW�DQG�

LV�VXVWDLQHG�GXULQJ�ORQJ�WHUP�WKHUDS\��



7KH�DQWLK\SHUWHQVLYH�HIIHFW�SHUVLVWV� FRQVWDQWO\�RYHU����KRXUV�DIWHU�GRVLQJ�DQG� LQFOXGHV� WKH� ODVW���KRXUV�

EHIRUH�WKH�QH[W�GRVH�DV�VKRZQ�E\�DPEXODWRU\�EORRG�SUHVVXUH�PHDVXUHPHQWV��7KLV�LV�FRQILUPHG�E\�WURXJK�WR�

SHDN�UDWLRV�FRQVLVWHQWO\�DERYH�����VHHQ�DIWHU�GRVHV�RI����DQG����PJ�RI�WHOPLVDUWDQ�LQ�SODFHER�FRQWUROOHG�

FOLQLFDO�VWXGLHV��

7KHUH�LV�DQ�DSSDUHQW�WUHQG�WR�D�GRVH�UHODWLRQVKLS�WR�D�WLPH�WR�UHFRYHU\�RI�EDVHOLQH�V\VWROLF�EORRG�SUHVVXUH�

�6%3���,Q�WKLV�UHVSHFW�GDWD�FRQFHUQLQJ�GLDVWROLF�EORRG�SUHVVXUH��'%3��DUH�LQFRQVLVWHQW��

,Q�SDWLHQWV�ZLWK�K\SHUWHQVLRQ�WHOPLVDUWDQ�UHGXFHV�ERWK�V\VWROLF�DQG�GLDVWROLF�EORRG�SUHVVXUH�ZLWKRXW�DIIHFW�

LQJ�SXOVH�UDWH��7KH�FRQWULEXWLRQ�RI�WKH�PHGLFLQDO�SURGXFW
V�GLXUHWLF�DQG�QDWULXUHWLF�HIIHFW�WR�LWV�K\SRWHQVLYH�

DFWLYLW\�KDV�VWLOO�WR�EH�GHILQHG��7KH�DQWLK\SHUWHQVLYH�HIILFDF\�RI�WHOPLVDUWDQ�LV�FRPSDUDEOH�WR�WKDW�RI�DJHQWV�

UHSUHVHQWDWLYH�RI�RWKHU�FODVVHV�RI�DQWLK\SHUWHQVLYH�PHGLFLQDO�SURGXFWV��GHPRQVWUDWHG�LQ�FOLQLFDO�WULDOV�FRP�

SDULQJ�WHOPLVDUWDQ�WR�DPORGLSLQH��DWHQRORO��HQDODSULO��K\GURFKORURWKLD]LGH��DQG�OLVLQRSULO���

8SRQ�DEUXSW�FHVVDWLRQ�RI�WUHDWPHQW�ZLWK�WHOPLVDUWDQ��EORRG�SUHVVXUH�JUDGXDOO\�UHWXUQV�WR�SUH�WUHDWPHQW�YDO�

XHV�RYHU�D�SHULRG�RI�VHYHUDO�GD\V�ZLWKRXW�HYLGHQFH�RI�UHERXQG�K\SHUWHQVLRQ��

7KH�LQFLGHQFH�RI�GU\�FRXJK�ZDV�VLJQLILFDQWO\�ORZHU�LQ�SDWLHQWV�WUHDWHG�ZLWK�WHOPLVDUWDQ�WKDQ�LQ�WKRVH�JLYHQ�

DQJLRWHQVLQ�FRQYHUWLQJ� HQ]\PH� LQKLELWRUV� LQ� FOLQLFDO� WULDOV� GLUHFWO\� FRPSDULQJ� WKH� WZR� DQWLK\SHUWHQVLYH�

WUHDWPHQWV��

&DUGLRYDVFXODU�SUHYHQWLRQ�

217$5*(7��2QJRLQJ�7HOPLVDUWDQ�$ORQH� DQG� LQ� &RPELQDWLRQ� ZLWK�5DPLSULO�*OREDO�(QGSRLQW�7ULDO��

FRPSDUHG�WKH�HIIHFWV�RI�WHOPLVDUWDQ��UDPLSULO�DQG�WKH�FRPELQDWLRQ�RI�WHOPLVDUWDQ�DQG�UDPLSULO�RQ�FDUGLRYDV�

FXODU�RXWFRPHV�LQ�������SDWLHQWV�DJHG����\HDUV�RU�ROGHU�ZLWK�D�KLVWRU\�RI�FRURQDU\�DUWHU\�GLVHDVH��VWURNH��

7,$��SHULSKHUDO�DUWHULDO�GLVHDVH��RU�W\SH���GLDEHWHV�PHOOLWXV�DFFRPSDQLHG�E\�HYLGHQFH�RI�HQG�RUJDQ�GDPDJH�

�H�J��UHWLQRSDWK\��OHIW�YHQWULFXODU�K\SHUWURSK\��PDFUR��RU�PLFURDOEXPLQXULD���ZKLFK�LV�D�SRSXODWLRQ�DW�ULVN�

IRU�FDUGLRYDVFXODU�HYHQWV��

3DWLHQWV�ZHUH�UDQGRPL]HG�WR�RQH�RI�WKH�WKUHH�IROORZLQJ�WUHDWPHQW�JURXSV��WHOPLVDUWDQ����PJ��Q� ��������

UDPLSULO����PJ��Q� ��������RU�WKH�FRPELQDWLRQ�RI�WHOPLVDUWDQ����PJ�SOXV�UDPLSULO����PJ��Q� ��������DQG�

IROORZHG�IRU�D�PHDQ�REVHUYDWLRQ�WLPH�RI�����\HDUV��

7HOPLVDUWDQ�VKRZHG�D�VLPLODU�HIIHFW�WR�UDPLSULO�LQ�UHGXFLQJ�WKH�SULPDU\�FRPSRVLWH�HQGSRLQW�RI�FDUGLRYDV�

FXODU�GHDWK��QRQ�IDWDO�P\RFDUGLDO�LQIDUFWLRQ��QRQ�IDWDO�VWURNH��RU�KRVSLWDOL]DWLRQ�IRU�FRQJHVWLYH�KHDUW�IDLOXUH��

7KH�LQFLGHQFH�RI�WKH�SULPDU\�HQGSRLQW�ZDV�VLPLODU�LQ�WKH�WHOPLVDUWDQ���������DQG�UDPLSULO���������JURXSV��

7KH�KD]DUG�UDWLR�IRU�WHOPLVDUWDQ�YV��UDPLSULO�ZDV�������������&,��������������S��QRQ�LQIHULRULW\�� ��������

DW�D�PDUJLQ�RI��������7KH�DOO�FDXVH�PRUWDOLW\�UDWH�ZDV��������DQG��������DPRQJ�WHOPLVDUWDQ�DQG�UDPLSULO�

WUHDWHG�SDWLHQWV��UHVSHFWLYHO\��

7HOPLVDUWDQ�ZDV�IRXQG�WR�EH�VLPLODUO\�HIIHFWLYH�WR�UDPLSULO�LQ�WKH�SUH�VSHFLILHG�VHFRQGDU\�HQGSRLQW�RI�FDU�

GLRYDVFXODU�GHDWK��QRQ�IDWDO�P\RFDUGLDO�LQIDUFWLRQ�� DQG�QRQ�IDWDO�VWURNH�>����� �������&,���������������S�

�QRQ�LQIHULRULW\�� �������@��WKH�SULPDU\�HQGSRLQW�LQ�WKH�UHIHUHQFH�VWXG\�+23(��7KH�+HDUW�2XWFRPHV�3UH�

YHQWLRQ�(YDOXDWLRQ�6WXG\���ZKLFK�KDG�LQYHVWLJDWHG�WKH�HIIHFW�RI�UDPLSULO�YV��SODFHER��

� �



�

75$16&(1'�UDQGRPL]HG�$&(�,�LQWROHUDQW�SDWLHQWV�ZLWK�RWKHUZLVH�VLPLODU�LQFOXVLRQ�FULWHULD�DV�217$5�

*(7�WR�WHOPLVDUWDQ����PJ��Q� �������RU�SODFHER��Q� ��������ERWK�JLYHQ�RQ�WRS�RI�VWDQGDUG�FDUH��7KH�PHDQ�

GXUDWLRQ�RI�IROORZ�XS�ZDV���\HDUV�DQG���PRQWKV��1R�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�LQ�WKH�LQFLGHQFH�RI�

WKH�SULPDU\�FRPSRVLWH�HQGSRLQW��FDUGLRYDVFXODU�GHDWK��QRQ�IDWDO�P\RFDUGLDO�LQIDUFWLRQ��QRQ�IDWDO�VWURNH��RU�

KRVSLWDOL]DWLRQ�IRU�FRQJHVWLYH�KHDUW�IDLOXUH��ZDV�IRXQG�>������LQ�WKH�WHOPLVDUWDQ�DQG�������LQ�WKH�SODFHER�

JURXSV�ZLWK�D�KD]DUG�UDWLR�RI�����������&,������������S� ������@��7KHUH�ZDV�HYLGHQFH� IRU�D�EHQHILW�RI�

WHOPLVDUWDQ�FRPSDUHG�WR�SODFHER�LQ�WKH�SUH�VSHFLILHG�VHFRQGDU\�FRPSRVLWH�HQGSRLQW�RI�FDUGLRYDVFXODU�GHDWK��

QRQ�IDWDO�P\RFDUGLDO�LQIDUFWLRQ��DQG�QRQ�IDWDO�VWURNH�>����������&,������������S� �������@��7KHUH�ZDV�QR�

HYLGHQFH�IRU�EHQHILW�RQ�FDUGLRYDVFXODU�PRUWDOLW\��KD]DUG�UDWLR�����������&,�������������

7ZR�ODUJH�UDQGRPLVHG��FRQWUROOHG�WULDOV��217$5*(7��21JRLQJ�7HOPLVDUWDQ�$ORQH�DQG�LQ�FRPELQDWLRQ�

ZLWK�5DPLSULO�*OREDO�(QGSRLQW�7ULDO��DQG�9$�1(3+521�'��7KH�9HWHUDQV�$IIDLUV�1HSKURSDWK\�LQ�'LD�

EHWHV���KDYH�H[DPLQHG� WKH�XVH�RI� WKH�FRPELQDWLRQ� RI�DQ�$&(�LQKLELWRU�ZLWK�DQ� DQJLRWHQVLQ� ,,� UHFHSWRU�

EORFNHU��

217$5*(7�ZDV�D�VWXG\�FRQGXFWHG�LQ�SDWLHQWV�ZLWK�D�KLVWRU\�RI�FDUGLRYDVFXODU�RU�FHUHEURYDVFXODU�GLVHDVH��

RU�W\SH���GLDEHWHV�PHOOLWXV�DFFRPSDQLHG�E\�HYLGHQFH�RI�HQG�RUJDQ�GDPDJH��9$�1(3+521�'�ZDV�D�VWXG\�

LQ�SDWLHQWV�ZLWK�W\SH���GLDEHWHV�PHOOLWXV�DQG�GLDEHWLF�QHSKURSDWK\��

7KHVH� VWXGLHV�KDYH� VKRZQ�QR�VLJQLILFDQW� EHQHILFLDO� HIIHFW�RQ� UHQDO�DQG�RU�FDUGLRYDVFXODU�RXWFRPHV� DQG�

PRUWDOLW\��ZKLOH�DQ�LQFUHDVHG�ULVN�RI�K\SHUNDODHPLD��DFXWH�NLGQH\�LQMXU\�DQG�RU�K\SRWHQVLRQ�DV�FRPSDUHG�

WR�PRQRWKHUDS\�ZDV�REVHUYHG��*LYHQ�WKHLU�VLPLODU�SKDUPDFRG\QDPLF�SURSHUWLHV��WKHVH�UHVXOWV�DUH�DOVR�UHO�

HYDQW�IRU�RWKHU�$&(�LQKLELWRUV�DQG�DQJLRWHQVLQ�,,�UHFHSWRU�EORFNHUV��

$&(�LQKLELWRUV�DQG�DQJLRWHQVLQ�,,�UHFHSWRU�EORFNHUV�VKRXOG�WKHUHIRUH�QRW�EH�XVHG�FRQFRPLWDQWO\�LQ�SDWLHQWV�

ZLWK�GLDEHWLF�QHSKURSDWK\��

3DHGLDWULF�SRSXODWLRQ�

7KH�VDIHW\�DQG�HIILFDF\�RI�WHOPLVDUWDQ�LQ�FKLOGUHQ�DQG�DGROHVFHQWV�DJHG�EHORZ����\HDUV�KDYH�QRW�EHHQ�HV�

WDEOLVKHG��

7KH�EORRG�SUHVVXUH�ORZHULQJ�HIIHFWV�RI�WZR�GRVHV�RI�WHOPLVDUWDQ�ZHUH�DVVHVVHG�LQ����K\SHUWHQVLYH��ODUJHO\�

overweight�patients�aged�6�to�<�18�years�(body�weight�≥�20�kg�and�≤�120�kg,�mean�74.6�kg),�after�taking�
WHOPLVDUWDQ���PJ�NJ��Q� ����WUHDWHG��RU���PJ�NJ��Q� ����WUHDWHG��RYHU�D�IRXU�ZHHN�WUHDWPHQW�SHULRG��%\�

LQFOXVLRQ�WKH�SUHVHQFH�RI�VHFRQGDU\�K\SHUWHQVLRQ�ZDV�QRW�LQYHVWLJDWHG��,Q�VRPH�RI�WKH�LQYHVWLJDWHG�SDWLHQWV�

WKH�GRVHV�XVHG�ZHUH�KLJKHU�WKDQ�WKRVH�UHFRPPHQGHG�LQ�WKH�WUHDWPHQW�RI�K\SHUWHQVLRQ�LQ�WKH�DGXOW�SRSXOD�

WLRQ��UHDFKLQJ�D�GDLO\�GRVH�FRPSDUDEOH�WR����PJ��ZKLFK�ZDV�WHVWHG�LQ�DGXOWV��$IWHU�DGMXVWPHQW�IRU�DJH�JURXS�

HIIHFWV�PHDQ�6%3�FKDQJHV�IURP�EDVHOLQH��SULPDU\�REMHFWLYH��ZHUH�������������PP�+J�LQ�WKH�WHOPLVDUWDQ���

PJ�NJ�JURXS�������������PP�+J�LQ�WKH�WHOPLVDUWDQ���PJ�NJ�JURXS��DQG������������LQ�WKH�SODFHER�JURXS��7KH�

DGMXVWHG�'%3�FKDQJHV�IURP�EDVHOLQH�ZHUH���������� PP�+J�� �����������PP�+J�DQG� �����������PP�+J�

UHVSHFWLYHO\��7KH�FKDQJH�ZDV�GRVH�GHSHQGHQW��7KH�VDIHW\�GDWD�IURP�WKLV�VWXG\�LQ�SDWLHQWV�DJHG���WR������

\HDUV�DSSHDUHG�JHQHUDOO\�VLPLODU�WR�WKDW�REVHUYHG�LQ�DGXOWV��7KH�VDIHW\�RI�ORQJ�WHUP�WUHDWPHQW�RI�WHOPLVDUWDQ�

LQ�FKLOGUHQ�DQG�DGROHVFHQWV�ZDV�QRW�HYDOXDWHG��



$Q�LQFUHDVH�LQ�HRVLQRSKLOV�UHSRUWHG�LQ�WKLV�SDWLHQW�SRSXODWLRQ�KDV�QRW�EHHQ�UHFRUGHG�LQ�DGXOWV��,WV�FOLQLFDO�

VLJQLILFDQFH�DQG�UHOHYDQFH�LV�XQNQRZQ��

7KHVH�FOLQLFDO�GDWD�GR�QRW�DOORZ�WR�PDNH�FRQFOXVLRQV�RQ�WKH�HIILFDF\�DQG�VDIHW\�RI�WHOPLVDUWDQ�LQ�K\SHUWHQ�

VLYH�SDHGLDWULF�SRSXODWLRQ��

�

3KDUPDFRNLQHWLF�SURSHUWLHV�

$EVRUSWLRQ�

$EVRUSWLRQ�RI�WHOPLVDUWDQ�LV�UDSLG�DOWKRXJK�WKH�DPRXQW�DEVRUEHG�YDULHV��7KH�PHDQ�DEVROXWH�ELRDYDLODELOLW\�

IRU�WHOPLVDUWDQ�LV�DERXW������

:KHQ�WHOPLVDUWDQ�LV�WDNHQ�ZLWK�IRRG��WKH�UHGXFWLRQ�LQ�WKH�DUHD�XQGHU�WKH�SODVPD�FRQFHQWUDWLRQ�WLPH�FXUYH�

�$8&��∞��RI�WHOPLVDUWDQ�YDULHV�IURP�DSSUR[LPDWHO\��������PJ�GRVH��WR�DSSUR[LPDWHO\����������PJ�GRVH���

%\���KRXUV�DIWHU�DGPLQLVWUDWLRQ�SODVPD�FRQFHQWUDWLRQV�DUH�VLPLODU�ZKHWKHU�WHOPLVDUWDQ�LV�WDNHQ�IDVWLQJ�RU�

ZLWK�IRRG��

/LQHDULW\�QRQ�OLQHDULW\�

7KH�VPDOO�UHGXFWLRQ�LQ�$8&�LV�QRW�H[SHFWHG�WR�FDXVH�D�UHGXFWLRQ�LQ�WKH�WKHUDSHXWLF�HIILFDF\��

7KHUH�LV�QR�OLQHDU�UHODWLRQVKLS�EHWZHHQ�GRVHV�DQG�SODVPD�OHYHOV��&PD[�DQG�WR�D�OHVVHU�H[WHQW�$8&�LQFUHDVH�

GLVSURSRUWLRQDWHO\�DW�GRVHV�DERYH����PJ��

'LVWULEXWLRQ�

7HOPLVDUWDQ�LV�ODUJHO\�ERXQG�WR�SODVPD�SURWHLQ��!���������PDLQO\�DOEXPLQ�DQG�DOSKD���DFLG�JO\FRSURWHLQ��

7KH�PHDQ�VWHDG\�VWDWH�DSSDUHQW�YROXPH�RI�GLVWULEXWLRQ��9GVV��LV�DSSUR[LPDWHO\�����O��

�

%LRWUDQVIRUPDWLRQ�

7HOPLVDUWDQ�LV�PHWDEROLVHG�E\�FRQMXJDWLRQ�WR�WKH�JOXFXURQLGH�RI�WKH�SDUHQW�FRPSRXQG��1R�SKDUPDFRORJLFDO�

DFWLYLW\�KDV�EHHQ�VKRZQ�IRU�WKH�FRQMXJDWH��

(OLPLQDWLRQ�

7HOPLVDUWDQ�LV�FKDUDFWHULVHG�E\�ELH[SRQHQWLDO�GHFD\�SKDUPDFRNLQHWLFV�ZLWK�D�WHUPLQDO�HOLPLQDWLRQ�KDOI�OLIH�

RI�!����KRXUV��7KH�PD[LPXP�SODVPD�FRQFHQWUDWLRQ��&PD[��DQG��WR�D�VPDOOHU�H[WHQW��WKH�DUHD�XQGHU�WKH�SODVPD�

FRQFHQWUDWLRQ�WLPH�FXUYH��$8&��LQFUHDVH�GLVSURSRUWLRQDWHO\�ZLWK�GRVH��7KHUH�LV�QR�HYLGHQFH�RI�FOLQLFDOO\�

UHOHYDQW�DFFXPXODWLRQ�RI�WHOPLVDUWDQ�WDNHQ�DW�WKH�UHFRPPHQGHG�GRVH��3ODVPD�FRQFHQWUDWLRQV�ZHUH�KLJKHU�

LQ�IHPDOHV�WKDQ�LQ�PDOHV��ZLWKRXW�UHOHYDQW�LQIOXHQFH�RQ�HIILFDF\��

$IWHU� RUDO� �DQG� LQWUDYHQRXV�� DGPLQLVWUDWLRQ� WHOPLVDUWDQ� LV� QHDUO\� H[FOXVLYHO\� H[FUHWHG� ZLWK� WKH� IDHFHV��

PDLQO\�DV�XQFKDQJHG�FRPSRXQG��&XPXODWLYH�XULQDU\�H[FUHWLRQ�LV������RI�GRVH��7RWDO�SODVPD�FOHDUDQFH�

�&OWRW��LV�KLJK��DSSUR[LPDWHO\�������PO�PLQ��FRPSDUHG�ZLWK�KHSDWLF�EORRG�IORZ��DERXW�������PO�PLQ���

�

� �



6SHFLDO�3RSXODWLRQV�

3DHGLDWULF�SRSXODWLRQ�

7KH�SKDUPDFRNLQHWLFV�RI�WZR�GRVHV�RI�WHOPLVDUWDQ�ZHUH�DVVHVVHG�DV�D�VHFRQGDU\�REMHFWLYH�LQ�K\SHUWHQVLYH�

SDWLHQWV��Q� �����DJHG���WR������\HDUV�DIWHU�WDNLQJ�WHOPLVDUWDQ���PJ�NJ�RU���PJ�NJ�RYHU�D�IRXU�ZHHN�WUHDWPHQW�

SHULRG��3KDUPDFRNLQHWLF�REMHFWLYHV�LQFOXGHG�WKH�GHWHUPLQDWLRQ�RI�WKH�VWHDG\�VWDWH�RI�WHOPLVDUWDQ�LQ�FKLOGUHQ�

DQG�DGROHVFHQWV��DQG�LQYHVWLJDWLRQ�RI�DJH�UHODWHG�GLIIHUHQFHV��$OWKRXJK�WKH�VWXG\�ZDV�WRR�VPDOO�IRU�D�PHDQ�

LQJIXO�DVVHVVPHQW�RI�WKH�SKDUPDFRNLQHWLFV�RI�FKLOGUHQ�XQGHU����\HDUV�RI�DJH��WKH�UHVXOWV�DUH�JHQHUDOO\�FRQ�

VLVWHQW�ZLWK�WKH�ILQGLQJV�LQ�DGXOWV�DQG�FRQILUP�WKH�QRQ�OLQHDULW\�RI�WHOPLVDUWDQ��SDUWLFXODUO\�IRU�&PD[��

*HQGHU�

*HQGHU�GLIIHUHQFHV�LQ�SODVPD�FRQFHQWUDWLRQV�ZHUH�REVHUYHG��&PD[�DQG�$8&�EHLQJ�DSSUR[LPDWHO\���DQG���

IROG�KLJKHU��UHVSHFWLYHO\��LQ�IHPDOHV�FRPSDUHG�WR�PDOHV��

(OGHUO\�

7KH�SKDUPDFRNLQHWLFV�RI�WHOPLVDUWDQ�GR�QRW�GLIIHU�EHWZHHQ�WKH�HOGHUO\�DQG�WKRVH�\RXQJHU�WKDQ����\HDUV��

5HQDO�LPSDLUPHQW�

,Q�SDWLHQWV�ZLWK�PLOG� WR�PRGHUDWH�DQG�VHYHUH�UHQDO� LPSDLUPHQW��GRXEOLQJ�RI�SODVPD�FRQFHQWUDWLRQV�ZDV�

REVHUYHG��+RZHYHU��ORZHU�SODVPD�FRQFHQWUDWLRQV�ZHUH�REVHUYHG�LQ�SDWLHQWV�ZLWK�UHQDO�LQVXIILFLHQF\�XQGHU�

JRLQJ�GLDO\VLV��7HOPLVDUWDQ�LV�KLJKO\�ERXQG�WR�SODVPD�SURWHLQ�LQ�UHQDO�LQVXIILFLHQW�SDWLHQWV�DQG�FDQQRW�EH�

UHPRYHG�E\�GLDO\VLV��7KH�HOLPLQDWLRQ�KDOI�OLIH�LV�QRW�FKDQJHG�LQ�SDWLHQWV�ZLWK�UHQDO�LPSDLUPHQW��

+HSDWLF�LPSDLUPHQW�

3KDUPDFRNLQHWLF�VWXGLHV�LQ�SDWLHQWV�ZLWK�KHSDWLF�LPSDLUPHQW�VKRZHG�DQ�LQFUHDVH�LQ�DEVROXWH�ELRDYDLODELOLW\�

XS�WR�QHDUO\��������7KH�HOLPLQDWLRQ�KDOI�OLIH�LV�QRW�FKDQJHG�LQ�SDWLHQWV�ZLWK�KHSDWLF�LPSDLUPHQW��

�

����3UH�FOLQLFDO�6DIHW\��

,Q�SUHFOLQLFDO�VDIHW\�VWXGLHV��GRVHV�SURGXFLQJ�H[SRVXUH�FRPSDUDEOH�WR�WKDW�LQ�WKH�FOLQLFDO�WKHUDSHXWLF�UDQJH�

FDXVHG�UHGXFHG�UHG�FHOO�SDUDPHWHUV��HU\WKURF\WHV��KDHPRJORELQ��KDHPDWRFULW���FKDQJHV�LQ�UHQDO�KDHPRG\�

QDPLFV��LQFUHDVHG�EORRG�XUHD�QLWURJHQ�DQG�FUHDWLQLQH���DV�ZHOO�DV�LQFUHDVHG�VHUXP�SRWDVVLXP�LQ�QRUPRWHQ�

VLYH�DQLPDOV��,Q�GRJV�UHQDO�WXEXODU�GLODWLRQ�DQG�DWURSK\�ZHUH�REVHUYHG��*DVWULF�PXFRVDO�LQMXU\��HURVLRQ��

XOFHUV�RU� LQIODPPDWLRQ��DOVR�ZDV�QRWHG�LQ�UDWV�DQG�GRJV��7KHVH�SKDUPDFRORJLFDOO\�PHGLDWHG�XQGHVLUDEOH�

HIIHFWV��NQRZQ�IURP�SUHFOLQLFDO�VWXGLHV�ZLWK�ERWK�DQJLRWHQVLQ�FRQYHUWLQJ�HQ]\PH�LQKLELWRUV�DQG�DQJLRWHQVLQ�

,,�UHFHSWRU�DQWDJRQLVWV��ZHUH�SUHYHQWHG�E\�RUDO�VDOLQH�VXSSOHPHQWDWLRQ��

,Q�ERWK�VSHFLHV��LQFUHDVHG�SODVPD�UHQLQ�DFWLYLW\�DQG�K\SHUWURSK\�K\SHUSODVLD�RI�WKH�UHQDO�MX[WDJORPHUXODU�

FHOOV�ZHUH�REVHUYHG��7KHVH�FKDQJHV��DOVR�D�FODVV�HIIHFW�RI�DQJLRWHQVLQ�FRQYHUWLQJ�HQ]\PH�LQKLELWRUV�DQG�

RWKHU�DQJLRWHQVLQ�,,�UHFHSWRU�DQWDJRQLVWV��GR�QRW�DSSHDU�WR�KDYH�FOLQLFDO�VLJQLILFDQFH��

1R�FOHDU�HYLGHQFH�RI�D�WHUDWRJHQLF�HIIHFW�ZDV�REVHUYHG��KRZHYHU�DW�WR[LF�GRVH�OHYHOV�RI�WHOPLVDUWDQ�DQ�HIIHFW�

RQ�WKH�SRVWQDWDO�GHYHORSPHQW�RI�WKH�RIIVSULQJV�VXFK�DV�ORZHU�ERG\�ZHLJKW�DQG�GHOD\HG�H\H�RSHQLQJ�ZDV�

REVHUYHG��



7KHUH�ZDV�QR�HYLGHQFH�RI�PXWDJHQLFLW\�DQG�UHOHYDQW�FODVWRJHQLF�DFWLYLW\�LQ�LQ�YLWUR�VWXGLHV�DQG�QR�HYLGHQFH�
RI�FDUFLQRJHQLFLW\�LQ�UDWV�DQG�PLFH��

�

��3KDUPDFHXWLFDO�3DUWLFXODUV��

���� /LVW� RI� ([FLSLHQWV� 0DQQLWRO�� 6LOLFLILHG� 0LFURFU\VWDOOLQH� &HOOXORVH�� 3RYLGRQH� �.������ 6RGLXP�

+\GUR[LGH��,3$��.\URQ��7�������3XULILHG�WDOF��&ROORLGDO�$QK\GURXV�6LOLFD��&URVFDUPHOORVH�VRGLXP��6RGLXP�

VWHDU\O�IXPDUDWH�

�

����,QFRPSDWLELOLWLHV��

1RW�DSSOLFDEOH��

�

����6KHOI�/LIH��

���PRQWKV��

�

����6SHFLDO�3UHFDXWLRQV�IRU�VWRUDJH��

.HHS�DOO�PHGLFLQHV�DZD\�IURP�WKH�UHDFK�RI�FKLOGUHQ��6WRUH�LQ�FRRO��GDUN�	�GU\�SODFH�DW�D�WHPSHUDWXUH�EHORZ�

���&��3URWHFWHG�IURP�PRLVWXUH��

�

����1DWXUH�DQG�FRQWHQWV�RI�FRQWDLQHU��

$/8��$/8�%OLVWHU�SDFN�RI���[����7DEOHWV�

$/8��$/8�%OLVWHU�SDFN�RI���[����7DEOHWV�

�

����6SHFLDO�SUHFDXWLRQV�IRU�GLVSRVDO�DQG�RWKHU�KDQGOLQJ�

1R�VSHFLDO�UHTXLUHPHQWV��

�

����0DUNHWLQJ�$XWKRUL]DWLRQ�+ROGHU���

*$/$;<�3+$50$&(87,&$/6�

%XLOGLQJ�QR������*DOD�1R�����%KLZDQGL��7KDQH��0XPEDL��

0DKDUDVKWUD���������

,1',$�

�

�����0DUNHWLQJ�$XWKRUL]DWLRQ�1XPEHU��������

�

�����'DWH�RI�ILUVW�$XWKRUL]DWLRQ��UHQHZDO�RI�WKH�DXWKRUL]DWLRQ��������

�

�����'DWH�RI�UHYLVLRQ�RI�WH[W�������������


