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1. Abstract
6WDWLQ�LQGXFHG�LPPXQH�PHGLDWHG�QHFURWL]LQJ�P\RSDWK\��,010��
LV� DQ� H[FHHGLQJO\� UDUH� FRPSOLFDWLRQ� RI� VWDWLQ� XVH��ZKLFK� VKRXOG�
EH�VXVSHFWHG�LQ�WKH�SDWLHQW�ZLWK�HOHYDWHG�&3.�OHYHOV��V\PPHWULF�
SUR[LPDO�PXVFOH�ZHDNQHVV�DQG�SHUVLVWHQFH�RI�V\PSWRPV�GHVSLWH�
GLVFRQWLQXDWLRQ�RI�VWDWLQ�WKHUDS\��:H�SUHVHQWV�WKH�FDVH�RI�,010�
GHYHORSHG�LQ�SDWLHQW�ZLWKRXW�DQ\�SHUVRQDO�RU�IDPLO\�KLVWRU\�RI�DX-
WRLPPXQH�SDWKRORJ\�VHYHUDO�PRQWK�DIWHU�KH�ZDV�VWDUWHG�RQ�DWRU-
YDVWDWLQ�WKHUDS\��7KH�FDVH�SUHVHQWDWLRQ�LQFOXGHV�KLVWRU\�RI�GLI¿FXOW�
SDWKZD\� WR� ULJKW� GLDJQRVLV� DQG� GHVFULSWLRQ� RI� VXFFHVVIXO� LPPX-
QRVXSSUHVVLRQ�WKHUDS\�OHDG�WR�FOLQLFDO�DQG�ODERUDWRU\�UHFRYHU\��,Q�
RXU�QDUUDWLYH�UHYLHZ�ZH�WULHG�WR�DFFXPXODWH�WKH�QHZHVW�GDWD�DERXW�
GLVHDVH�SUHYDOHQFH��FOLQLFDO�SUHVHQWDWLRQ��DQG�SURSRVHG�GLDJQRVWLF�
DQG�WUHDWPHQW�DOJRULWKPV��:H�DOVR�WULHG�WR�JDWKHU�DQG�DJJUHJDWH�WKH�
LQIRUPDWLRQ�DERXW�WKH�PRVW�OLNHO\�³FXOSULW´�VWDWLQ�W\SHV�LQ�UHJDUG�WR�
SXEOLVKHG�UHSRUWV��DQG�DYDLODEOH�LQIRUPDWLRQ�DERXW�GLIIHUHQW�ORFDO�
VWDWLQ�W\SHV�SUHIHUHQFHV�

2. Introduction
:H�SUHVHQW�D�W\SLFDO�FDVH�RI�VWDWLQ�LQGXFHG�,010�ZLWK�QDUUDWLYH�
UHYLHZ� RI� HSLGHPLRORJ\�� FODVVL¿FDWLRQ�� W\SHV� RI� VWDWLQ� LQYROYHG��
ODERUDWRU\�¿QGLQJV��PXVFOH�ELRSV\�UHVXOWV��05,�¿QGLQJV�DQG�EULHI�
GLVFXVVLRQ�RI�WKH�PDQDJHPHQW�

3. Case Description
2XU�SDWLHQW� LV�D����\HDU�ROG�PDOH�ZLWK�D�SDVW�PHGLFDO�KLVWRU\�RI�

ORQJ�VWDQGLQJ�K\SHUWHQVLRQ��W\SH�,,�GLDEHWHV�PHOOLWXV��$'+'��DQG�
K\SHUOLSLGHPLD�SUHVHQWHG�DV�D�WUDQVIHU�IURP�DQ�RXWVLGH�KRVSLWDO�IRU�
DQ� HYDOXDWLRQ�RI� XQUHOHQWLQJ� HOHYDWLRQ�RI�&3.�� ,QLWLDOO\�� WKH�SD-
WLHQW�SUHVHQWHG� WR� WKH�HPHUJHQF\�GHSDUWPHQW�ZLWK�FRPSODLQWV�RI�
SUR[LPDO�PXVFOH�ZHDNQHVV�RI�XSSHU�DQG�ORZHU�H[WUHPLWLHV�IRU�WZR�
PRQWKV�EHIRUH�DGPLVVLRQ�DQG�ZDV� IRXQG� WR�KDYH�DQ�HOHYDWHG����
&3.�RI�������

8�/��HOHYDWHG�DOGRODVH��DQG�PRGHUDWH�WUDQVDPLQLWLV��+H�ZDV�DGPLW-
WHG�WR�WKH�KRVSLWDO�DQG�DWRUYDVWDWLQ�ZDV�VWRSSHG�LQ�OLJKW�RI�SRVVL-
EOH�VWDWLQ�LQGXFHG�P\RSDWK\��+H�ZDV�WUHDWHG�ZLWK�DWRUYDVWDWLQ�IRU�
DW� OHDVW� ��PRQWKV� EHIRUH� GLVFRQWLQXDWLRQ��+LV� RWKHU�PHGLFDWLRQV�
LQFOXGHG�FDUYHGLORO��HQDODSULO��K\GURFKORURWKLD]LGH��JOLSL]LGH��DQG�
PHWIRUPLQ��'XULQJ�WKLV�KRVSLWDOL]DWLRQ�

GHVSLWH�YLJRURXV�LQWUDYHQRXV�K\GUDWLRQ�ZLWK�QRUPDO�VDOLQH�HOHYD-
WLRQ�RI�&3.�OHYHO�XS�WR��������8�/�ZDV�REVHUYHG�EHIRUH�GLVFKDUJH��
3DWLHQW�UHSRUWHG�DQ�LPSURYHPHQW�LQ�PXVFOH�ZHDNQHVV�DQG�ZDV�GLV-
FKDUJHG�KRPH��2Q�KLV�IROORZ�XS���GD\V�ODWHU��SDWLHQW�UHSRUWHG�UH-
FXUUHQFH�RI�KLV�V\PSWRPV�DQG�KLV�&3.�LQFUHDVHG�WR��������8�/��
+H�ZDV�UHDGPLWWHG�DQG�WUHDWHG�ZLWK�LQWUDYHQRXV�ÀXLGV�EXW�QHLWKHU�
LPSURYHPHQW�LQ�V\PSWRPV�QRU�GHFOLQH�LQ�&3.�OHYHO�ZDV�REVHUYHG��
3DWLHQW�ZDV�WUDQVIHUUHG�WR�RXU�KRVSLWDO�DERXW���ZHHNV�DIWHU�LQLWLDO�
SUHVHQWDWLRQ��+H�KDG�QR�NQRZQ�IDPLO\�KLVWRU\�RI�DQ\�NLQG�RI�P\-
RSDWK\��+H�GHQLHG�DOFRKRO�XVH�LQ�DQ\�DPRXQW�DQG�GHQLHG�DQ\�KLVWR-
U\�RI�LOOLFLW�GUXJ�XVH��+H�DOVR�GHQLHG�KDYLQJ�DQ\�UHFHQW�YLUDO�LOOQHVV��
DQG�GHQLHG�DQ\�KLVWRU\�RI�UHFHQW�VWUHQXRXV�H[HUFLVHV�RU�ZHLJKW�OLIW-
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LQJ��3DWLHQW�UHSRUWHGO\�YLVLWHG�:HVW�$IULFD�DSSUR[LPDWHO\���PRQWKV�
EHIRUH�DGPLVVLRQ��+LV�SK\VLFDO�H[DPLQDWLRQ�ZDV�PRVWO\�UHPDUN-
DEOH� RQO\� IRU� V\PPHWULFDO� XSSHU� DQG� ORZHU� SUR[LPDO� H[WUHPLW\�
ZHDNQHVV�ZLWK�QRUPDO�DFWLYH�DQG�SDVVLYH�UDQJH�RI�PRWLRQ��ZLWKRXW�
DQ\�WHQGHUQHVV�RQ�SDOSDWLRQ��1R�UDVKHV�LQ�WKH�DUPV��H\HOLGV�RU�WRU-
VR�VXJJHVWLYH�RI�*RWWURQ�SDSXOHV��/DERUDWRU\�VWXGLHV�ZHUH�VLJQLI-
LFDQW�IRU�&3.�RI��������8�/�� WUDQVDPLQLWLV��$67�����,8�/��DQG�
$/7�����,8�/���DQHPLD�ZLWK�KHPRJORELQ�OHYHO�RI������JP�G/��DQG�
ORZ�:%&�OHYHO�RI��������/��,QWHUHVWLQJO\��KLV�UHQDO�IXQFWLRQ�ZDV�
QRW�DGYHUVHO\�DIIHFWHG��ZLWK�%81����FUHDWLQLQH�OHYHO�RI�������DQG�
*)5�JUHDWHU�WKDQ������%HFDXVH�RI�WKH�XQUHOHQWLQJ�FRXUVH�RI�PXVFOH�
���GDPDJH�GHVSLWH�GLVFRQWLQXDWLRQ�RI�VWDWLQ�WKHUDS\��DQ�+0*&5�
,J*�DQWLERG\�WHVW�ZDV�SHUIRUPHG����DQG�IRXQG�WR�EH�SRVLWLYH�ZLWK�
D�WLWHU�JUHDWHU�WKDQ������)RU�GLDJQRVLV�FRQ¿UPDWLRQ��D�PXVFOH�ELRS-
V\�ZDV�SODQQHG��EXW�SULRU�WR�PXVFOH�ELRSV\�ZH�SURFHHGHG�ZLWK�DQ�
05,����RI�WKH�ULJKW�WKLJK�ZLWKRXW�FRQWUDVW�DV�LW�KDV�EHHQ�VKRZQ�WR�
LQFUHDVH�WKH�YDOLGLW\�RI�PXVFOH�ELRSV\�UHVXOWV��7KH�05,�UHYHDOHG�
VHYHUH�LQWUDPXVFXODU�HGHPD�LQ�WKH�PHGLDO�� ODWHUDO�FRPSDUWPHQWV��
DQG�DQWHULRU

FRPSDUWPHQWV��PRVWO\�DIIHFWLQJ� WKH� UHFWXV� IHPRULV�PXVFOH�EHOO\��
DQG�PLOG�DUHDV�RI�LQWHUIDVFLDO�ÀXLG�ZLWKLQ�WKH�PHGLDO�DQG�SRVWHULRU�
FRPSDUWPHQWV��6XEFXWDQHRXV�VRIW� WLVVXH�HGHPD�ZDV�DOVR�SUHVHQW�
GLIIXVHO\�ZLWK� VXSHU¿FLDO� SHULIDVFLDO� ÀXLG� WKURXJKRXW� WKH� DQWHUL-
RU��PHGLDO��DQG�SRVWHULRU�FRPSDUWPHQWV�RI�WKH�WKLJK��ZKLFK�LV�QRW�
VSHFL¿F�IRU�DQ\�SDUWLFXODU�W\SH�RI�P\RSDWK\��7KH�VNHOHWDO�PXVFOH�
ELRSV\�RI�WKH�ULJKW�WKLJK�VKRZHG�QR�IHDWXUHV�RI�FKURQLF�UHPRGHOLQJ�
LQ�WKH�IRUP�RI�HQGRP\VLDO�¿EURVLV�RI�IDWW\�UHSODFHPHQW��$OWKRXJK�
QR�GLVWLQFW�SDWWHUQ�RI�DWURSK\�ZDV�IRXQG��PLOGO\�DWURSKLF�W\SH�,,�
¿EHUV�DV�ZHOO�DV�D�IHZ�¿EHUV�ZLWK�IHDWXUHV�RI�LQGLYLGXDO�¿EHU�QH-
FURVLV�RU�UHJHQHUDWLRQ�ZHUH�IRXQG��/DEHOLQJ�IRU�0+&��+/$�$%&�
VKRZHG�F\WRSODVPLF�DQG�VDUFROHPPDO�VWDLQLQJ�RI�VFDWWHUHG�P\R-
SDWKLF�¿EHUV�DV�ZHOO�DV�F\WRSODVPLF�&�E���VWDLQLQJ�ZDV�SRVLWLYH�
ZLWKLQ�QHFURWLF�¿EHUV��(QGRP\VLDO�FDSLOODU\�VWDLQLQJ�ZDV�QRW�VLJ-
QL¿FDQWO\�LQFUHDVHG��ZLWK�RQO\�UDUH�LVRODWHG�¿EHUV�ZLWK�VRPHZKDW�
JUDQXODU� VDUFROHPPDO� VWDLQLQJ� LGHQWL¿HG�� 1R� ULPPHG� YDFXROHV�
ZLWK�PRGL¿HG�*RPRUL�WULFKURPH�VWDLQ�ZHUH�IRXQG��7KHVH�¿QGLQJV�
DUH� QRW� DVVRFLDWHG� ZLWK� DQ\� VLJQL¿FDQW� LQÀDPPDWRU\� P\RSDWK\�
DQG�DUH�VXJJHVWLYH�RI�DQ�LPPXQH�PHGLDWHG�QHFURWL]LQJ�P\RSDWK\��
$FFRUGLQJ� WR�(10&�FULWHULD�� WKH�SDWLHQW�ZDV�GLDJQRVHG�ZLWK�DQ�
DQWL�+0*&5�LPPXQH�PHGLDWHG�QHFURWL]LQJ�P\RSDWK\��,010���
)ROORZLQJ�FXUUHQW�WUHDWPHQW

UHFRPPHQGDWLRQV��WKH�SDWLHQW�ZDV�WUHDWHG�ZLWK�LQWUDYHQRXV�SXOVH�
PHWK\OSUHGQLVRORQH��J�GDLO\�IRU�WKUHH�GD\V�ZLWK�VXEVHTXHQW�WUDQ-
VLWLRQ�WR�RUDO�SUHGQLVRQH���PJ�GDLO\��$]DWKLRSULQH���PJ�GDLO\�ZDV�
DGGHG� WR� WKH� WUHDWPHQW� UHJLPHQ�GXH� WR� ORZ�HIIHFWLYHQHVV� RI� VWH-
URLG�WUHDWPHQW�DORQH�ZLWK�JRRG�UHVXOWV��2XU�SDWLHQW�DGGLWLRQDOO\�UH-
FHLYHG�3QHXPRF\VWLV� MLURYHFLL�SQHXPRQLD�SURSK\ODFWLF�WUHDWPHQW�
ZLWK�%DFWULP�'6�RQ�DQ�HYHU\�RWKHU�GD\�GRVLQJ�VFKHGXOH��7KH�&3.�
OHYHO�GHFUHDVHG�WR��������ZLWK�LPSURYHPHQW�RI�V\PSWRPV�DQG�KH�

ZDV�DV\PSWRPDWLF�DW�GLVFKDUJH����ZLWK�D�&3.�RI��������RQO\�IRXU�
GD\V�ODWHU��7KH�SODQ�LV�WR�FRQWLQXH�WKH�WUHDWPHQW�ZLWK�FORVH�RXWSD-
WLHQW�IROORZ���XSV�

4. Narrative Review
4.1. Epidemiology

����6WDWLQV�DUH�RQH�RI�WKH�PRVW�ZLGHO\�SUHVFULEHG�FODVVHV�RI�PHGL-
FDWLRQV��ZLWK�PRUH�WKDQ����PLOOLRQ�����SHRSOH�LQ�WKH�8QLWHG�6WDWHV�
UHFHLYLQJ�VWDWLQ�WKHUDS\�>�@��0XVFXODU�DGYHUVH�HIIHFWV�DUH�FRPPRQ-
O\�DVVRFLDWHG�ZLWK�VWDWLQ�XVH��ZLWK����WR����SHUFHQW�RI�DOO�SDWLHQWV�
WUHDWHG�LQ�FOLQLFDO�SUDFWLFH�H[SHULHQFLQJ�PXVFOH�UHODWHG�V\PSWRPV�
UDQJLQJ�IURP�PLOG�P\DOJLD�WR�VHYHUH�PXVFOH�ZHDNQHVV�DQG�UKDE-
GRP\RO\VLV�>�@��7KH�PRVW�FRPPRQ�RI�WKHVH�VLGH�HIIHFWV�LV�ORZHU�
H[WUHPLW\�PXVFOH�FUDPSLQJ��ZKLFK�WKH�PDMRULW\�RI�SDWLHQWV�UHSRUW�
DV�WKHLU�SULPDU\�UHDVRQ�IRU�PHGLFDWLRQ�GLVFRQWLQXDWLRQ�>�@��5KDE-
GRP\RO\VLV� LV� D� OHVV� FRPPRQ�DGYHUVH�HIIHFW��ZLWK� WKH� LQFLGHQFH�
LQ�SDWLHQWV�RQ�VWDWLQ�WKHUDS\�YDU\LQJ�IURP�����WR�����SHU���������
SHUVRQV�SHU�\HDU�ZLWK�D�FDVH�IDWDOLW\�RI�����>�@��5DUHO\��SDWLHQWV�
WDNLQJ� VWDWLQV� PD\� H[SHULHQFH� DQ� LPPXQH�PHGLDWHG� QHFURWL]LQJ�
P\RSDWK\��,010���7KRXJK�WKH�LQFLGHQFH�RI�,010�LV�RQO\���WR���
SHU���������SHUVRQV�UHFHLYLQJ�VWDWLQ�WKHUDS\��LW�UHSUHVHQWV�D�ODUJH�
QXPEHU�RI�SHRSOH�GXH�WR�WKH�YDVW�DPRXQW�RI�SDWLHQWV�EHLQJ�WUHDWHG�
ZLWK�VWDWLQ�WKHUDS\�LQ�WKH�8QLWHG�6WDWHV�>�@�

�����+LVWRU\�RI�,010�&ODVVL¿FDWLRQ

,010�DV�D�FOLQLFDO�HQWLW\�VHSDUDWH�IURP�RWKHU�W\SHV�RI�QHFURWL]LQJ�
P\RSDWKLHV�ZDV�¿UVW�GHVFULEHG�LQ������E\�D�JURXS�RI�UHVHDUFKHUV�
IURP�-RKQV�+RSNLQV�0\RVLWLV�&HQWHU��7KH�JURXS�GHWHFWHG�D�VSHFLI-
LF�DQWLERG\�WKDW� WKHUHE\�GH¿QHG�D�VXEJURXS�RI�SDWLHQWV�����ZLWK�
QHFURWL]LQJ�P\RSDWK\�RI�DXWRLPPXQH�RULJLQ�>�@��,Q�������WKH�VDPH�
JURXS�FRQGXFWHG�D� ORQJLWXGLQDO� VWXG\�RI�SDWLHQWV�ZLWK� VXVSHFWHG�
P\RVLWLV�WKDW�XOWLPDWHO\�LGHQWL¿HG�WKH�PDMRU�DQWLERG\�WDUJHW�DV�D����
K\GUR[\���PHWK\O�JOXWDU\O�FRHQ]\PH�$�UHGXFWDVH��+0*&5��>�@��
7KLV�VWXG\��ZKLFK�HQUROOHG�D�WRWDO�RI�����SDWLHQWV��IRXQG�WKDW����RI�
WKRVH�SDWLHQWV�ZHUH�SRVLWLYH�IRU�WKH�DQWL�+0*&5�DQWLERG\��,Q�DG-
GLWLRQ�WR�WKH�JURXS�DW�-RKQV�+RSNLQV��WKH�(XURSHDQ�1HXURPXVFXODU�
&HQWUH��(10&��FULWHULD�DOVR�UHFRJQL]HG�DQWL�+0*&5�P\RSDWK\�
DV�D�GLVWLQFW�FOLQLFDO�HQWLW\�DQG�D�VXEW\SH�RI�LPPXQH����PHGLDWHG�
QHFURWL]LQJ� P\RSDWK\� DORQJ� ZLWK� DXWRDQWLERG\�QHJDWLYH� ,010�
DQG� DQWL�VLJQDO���� UHFRJQLWLRQ� SDUWLFOH� �DQWL�653�� P\RSDWK\� LQ�
�����>�@��,Q�D�VWXG\�LQFOXGLQJ�GDWD�IURP�7KH�6RXWK�$XVWUDOLDQ�0\-
RVLWLV�'DWDEDVH� �6$0'��� VHUD� IURP�����SDWLHQWV�ZLWK� LGLRSDWKLF�
LQÀDPPDWRU\�P\RVLWLV� WHVWHG�SRVLWLYH� IRU�DQWL�+0*&5�DQWLERG-
LHV�LQ����FDVHV���������,Q�FRPSDULVRQ��VHUD�IURP�����SHRSOH�RI�D�
JHQHUDO�UHIHUHQFH�SRSXODWLRQ�IURP�WKH�VDPH�DUHD�ZDV�SRVLWLYH�IRU�
DQWL��+0*&5�DQWLERGLHV� LQ����RI�FDVHV� >�@��2QH�1HZ�=HDODQG�
VWXG\�FRQGXFWHG�DW�&DQWHUEXU\�+HDOWK�/DERUDWRULHV�LQ������WHVWHG�
����SDWLHQWV�ZLWK�P\RVLWLV�IRU�WKH�DQWL�+0*&5�DQWLERG\��2QO\����
SDWLHQWV�WHVWHG�SRVLWLYH�IRU�WKH�DQWL�+0*&5�DQWLERG\��DQG���RI�WKH�
���ZHUH�VXEVHTXHQWO\�GLDJQRVHG�ZLWK�DQWL�+0*&5�,010�
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4.3. Statin Exposure in Pathogenesis, and Statin Types In-
volvement

%HFDXVH�+0*&5� LV� WKH� WDUJHW� RI� VWDWLQ�PHGLFDWLRQV�� ,010� LV�
FRPPRQO\�DVVRFLDWHG�ZLWK�H[SRVXUH�WR�VWDWLQ�WKHUDS\��6WDWLQV�DOVR�
XSUHJXODWH� +0*&5� LQ� UHJHQHUDWLQJ� PXVFOH� WLVVXH�� ZKLFK� PD\�
H[SODLQ�ZK\�WKH�P\RSDWK\�SHUVLVWV�HYHQ�DIWHU�VWDWLQ�GLVFRQWLQXD-
WLRQ�>�@��7KH������VWXG\�DW�-RKQV�+RSNLQV�DVVHVVHG�DQWL�+0*&5�
DXWRDQWLERGLHV�ZLWK�VWDWLQ�H[SRVXUH�SUHYDOHQFH�WR�EH�����>�@��,Q�
WKHLU�IROORZLQJ�VWXG\�LQ������� WKH�UHVHDUFK�JURXS�IURP�WKH�VDPH�
LQVWLWXWLRQ�UHSRUWHG�����VWDWLQ�H[SRVXUH�LQ�SDWLHQWV����\HDUV�DQG�
ROGHU�ZLWK�DQWL�+0*&5�,010�DQG���������VWDWLQ�H[SRVXUH�LQ�
DOO�DQWLERG\�SRVLWLYH�SDWLHQWV�>�@��,Q�RQH�VWXG\�RI����$PHULFDQ�SD-
WLHQWV�ZLWK�DQWL�+0*&5�,010��VWDWLQ�H[SRVXUH�ZDV�IRXQG�WR�EH�D�
VLJQL¿FDQW�IDFWRU�LQ�WKH�GHYHORSPHQW�RI�WKH�GLVHDVH��25 ������S���
��������ZLWK�����RI�DQWLERG\�SRVLWLYH�SDWLHQWV�KDYLQJ�VWDWLQ�H[SR-
VXUH��6WURQJ�DVVRFLDWLRQ�EHWZHHQ�DQWL�+0*&5�DQWLERGLHV�DQG�VWD-
WLQ�H[SRVXUH�ZDV�GHPRQVWUDWHG�LQ�$XVWUDOLDQ�VWXG\�ZLWK�VHQVLWLYLW\�
DQG�VSHFL¿FLW\�IRU�DQWL�+0*&5�DQWLERGLHV�E\�VWDWLQ�XVH�ZDV������
DQG������UHVSHFWLYHO\��ZLWK�DQ�H[WUHPHO\�KLJK�QHJDWLYH�SUHGLFWLYH�
YDOXH� IRU� DQWL�+0*&5� DQWLERGLHV� E\� VWDWLQ� XVH� >����@�� ,Q� FRQ-
WUDVW��D�GLIIHUHQW�VWXG\�RI����$PHULFDQ�SDWLHQWV�ZLWK�DQWL�+0*&5�
,010�IRXQG�D� VWDWLQ� H[SRVXUH�SUHYDOHQFH�RI� ����� IRXQG� VWDWLQ�
H[SRVXUH�ZLWKLQ�D�FRKRUW�RI����SDWLHQWV�ZLWK�DQWL�+0*&5�,010�
WR�EH��������Q� ���������LQWHUHVWLQJO\�VWXG\�DOVR�VKRZHG�VWDWLQ�H[-
SRVHG�SDWLHQWV�WR�EH�ROGHU�WKDQ�WKH�DQWLERG\�SRVLWLYH��VWDWLQ�QDwYH�
SDWLHQWV��S� ��������>��@��$FFRUGLQJ�WR�WKH�VHDUFK�LQ�3XE0HG�RQ-
OLQH�OLEUDU\�FRPSDULQJ�GLIIHUHQW�VWDWLQV�LQ�OLJKW�RI�UHODWLYH�ULVN�RI�
VWDWLQ�LQGXFHG� ,010�GHYHORSPHQW�KDV�QRW�\HW�EHHQ�VWXGLHG�H[-
WHQVLYHO\��7KHUH�LV�RQO\�RQH�SXEOLVKHG�VWXG\�GH¿QHG�DWRUYDVWDWLQ�
DV�D�SUHGLFWRU�IRU�GHYHORSPHQW�RI�WKH�SDWKRORJ\��,W�LV�D�FDVH�FRQWURO�
VWXG\�ZLWK����SDWLHQWV�WDNLQJ�VWDWLQV��ZLWK�PXOWLSOH�UHJUHVVLRQ�DQDO-
\VLV�UHYHDOHG�DWRUYDVWDWLQ�DV�D�VLJQL¿FDQW�LQGHSHQGHQW�SUHGLFWRU�RI�
DQWL�+0*&5�,010��25������S �������>��@��,Q�RWKHU�SXEOLVKHG�
VWXGLHV��WKH�ZLGH�XVH�RI�DWRUYDVWDWLQ��VLPYDVWDWLQ��SUDYDVWDWLQ�DQG�
URVXYDVWDWLQ�ZDV�GHPRQVWUDWHG��:H�WULHG�WR�¿QG�RXW�ZKLFK�VWDWLQ�
W\SHV�DUH�PRVWO\�LQYROYHG�LQ�WKH�GHYHORSPHQW�RI�SDWKRORJ\�DFFRUG-
LQJ�WR�DOUHDG\�SXEOLVKHG�GDWD��7KH�&DQWHUEXU\�+HDOWK�/DERUDWRULHV�
VWXG\�LQ�1HZ�=HDODQG�IRXQG�WKH�\HDUO\�LQFLGHQFH�RI�DQWL�+0*&5�
,010�WR�EH���LQ��������1HZ�=HDODQG�VWDWLQ�XVHUV�RU�����PLOOLRQ�
SHRSOH�SHU�\HDU� >��@�� ,Q� WKLV� VWXG\�RXW�RI���SDWLHQWV� LQFOXGHG� LQ�
FDVH�VHULHV���ZHUH�H[SRVHG�WR�DWRUYDVWDWLQ�LQ�WKH�SDVW�DQG�����WZR�
PRUH�SDWLHQWV�ZHUH�VWDWLQ�,�ZLWK�DWRUYDVWDWLQ�FRPSULVHV�������RI�
DOO�OLSLG�ORZHULQJ�SUHVFULSWLRQV�LQ�WKH�FRXQWU\�����>��@��,Q�DQRWKHU�
VWXG\�FRQGXFWHG�LQ�WZR�QHXURPXVFXODU�FHQWHUV�LQ�%RVWRQ�����RXW�
RI����SDWLHQWV�ZLWK�,010�DQG�H[SRVXUH�WR�VWDWLQV�UHFHLYHG�DWRU-
YDVWDWLQ��DQG���SDWLHQWV�ZHUH�H[SRVHG�WR�VLPYDVWDWLQ�RU�SUDYDVWDWLQ�
>��@��%XW�DFFRUGLQJ�WR�WKH�PRVW�UHFHQW�SXEOLVKHG�GDWD�DWRUYDVWDWLQ�
FRPSULVHV�RQO\�������RI�DOO�FKROHVWHURO�ORZHULQJ�PHGLFDWLRQV�RU�
������IURP�FRPELQHG�VLPYDVWDWLQ��DWRUYDVWDWLQ��SUDYDVWDWLQ��URVX-
YDVWDWLQ�� ORYDVWDWLQ� >��@��7KH�VWXG\� LQYROYHG�SDWLHQWV� IURP�67$-

7,1�3+(6(0$� VKRZHG� WKDW� ����RI� DOO� WKH� SDWLHQWV� GHYHORSHG�
,010�UHFHLYHG�DWRUYDVWDWLQ�>��@��7KH�IROORZLQJ�REVHUYDWLRQ�LV�LQ�
D�VWULFW�FRQWUDVW�ZLWK�WKH�PRVW�UHFHQW�GDWH�DERXW�VWDLQ�PDUNHW�VKDUH�
RI�SUHVFULSWLRQV�LQ�RQH�RI�WKH�QHLJKERU�&DQDGD�SURYLQFHV��ZKHUH�
DWRUYDVWDWLQ�SUHVFULSWLRQV�FRPSULVH�RQO\�����RI�DOO�WKH�VWDWLQV�SUH-
VFULEHG� >��@�,Q� VPDOO�$XVWUDOLDQ� VWXG\� LQFOXGLQJ� RQO\� �� SDWLHQWV�
ZLWK� VWDWLQ�LQGXFHG� ,010�DOO� SDWLHQWV�ZHUH� WDNLQJ�$WRUYDVWDWLQ�
>��@��+DOI� RI� WKH�)UHQFK�0\RVLWLV�1HWZRUN� VWXG\¶V� SDWLHQWV�ZDV�
H[SRVHG� WR� DWRUYDVWDWLQ��ZKLFK� LV� LQ� DFFRUGDQFH�ZLWK� VWDWLQ� SUH-
VFULSWLRQ�GDWD�LQ�)UDQFH��ZKHUH�DURXQG���������RII�DOO�WKH�VWDWLQ�
SUHVFULSWLRQV�DUH�PDGH�IRU�DWRUYDVWDWLQ�>��@��$OWKRXJK�WKH�GHYHORS-
PHQW�RI�DQWL�+0*&5�DQWLERGLHV�ZDV�LQLWLDOO\�GHVFULEHG�LQ�FRQQHF-
WLRQ�WR�VWDWLQ�H[SRVXUH��PRUH�UHFHQW�VWXGLHV�KDYH�UHYHDOHG�FDVHV�RI�
VWDWLQ�QDwYH�SDWLHQWV�ZKR�DUH�DQWL��+0*&5�DQWLERG\�SRVLWLYH��,Q�
RQH�VWXG\�RI�D�SHGLDWULF�SRSXODWLRQ�ZLWK�MXYHQLOH�P\RVLWLV����RXW�RI�
����WRWDO�SDWLHQWV��������ZHUH�SRVLWLYH�IRU�DQWL�+0*&5�DQWLERG-
LHV�ZLWKRXW�DQ\�KLVWRU\�RI�VWDWLQ�XVH��$PRQJ�WKH���DQWLERG\�SRV-
LWLYH� SDWLHQWV�� ��ZHUH� GLDJQRVHG�ZLWK� ,010�DQG� WKH� UHPDLQLQJ�
��ZHUH�GLDJQRVHG�ZLWK�HLWKHU� -'0�RU�-&70�>��@��2QH�VWXG\� LQ�
+RERNHQ�SRROHG������DGXOW�P\RVLWLV�SDWLHQWV�DQG� IRXQG� WKDW����
RI�WKHP������ZHUH�DQWL�+0*&5�SRVLWLYH�ZLWKRXW�SUHYLRXV�VWDWLQ�
XVH� >��@�� ,Q�D� VWXG\�FRQGXFWHG� LQ�-DSDQ�DPRQJ����SDWLHQWV�ZLWK�
DQWL�+0*&5�,010��RQO\���SDWLHQWV�������ZHUH�VWDWLQ�H[SRVHG�
>��@��'LIIHUHQFHV�LQ�WKH�����GDWD�REWDLQHG�IURP�$VLDQ�VWXGLHV�PD\�
EH�SDUWLDOO\�H[SODLQHG�E\�WKH�KLJK�SRSXODULW\�RI�R\VWHU�PXVKURRPV��
UHG�ULFH�\HDVW�RU�SX�HUK�WHD�LQ�$VLDQ�FXLVLQH��7KHVH�SURGXFWV�FRQ-
WDLQ�KLJK�DPRXQWV�RI�QDWXUDOO\�SURGXFHG�����ORYDVWDWLQ��ZLWK�XS�WR�
�����RI�WKH�PDVV�RI�WKH�UHG�ULFH�\HDVW�FRPSULVHG�RI�ORYDVWDWLQ�>��@�

5. Laboratory Studies
7KH�SURGXFWLRQ�RI�DQWLERGLHV�LQ�SUHGLVSRVHG�SDWLHQWV�LV�PRVW�OLNH-
O\�DFWLYDWHG�E\�DQ� LQFUHDVH�RI� WKH�+0*&5�ZLWK�VWDWLQ�H[SRVXUH�
>�@�� ,Q� YLWUR� VWXGLHV� VKRZHG� LPSDLUHG�PXVFOH� UHJHQHUDWLRQ�ZLWK�
SUHVHQFH� RI� DQWL�653� DQG� DQWL�+0*&5� DQWLERGLHV� >��@�� ,W� ZDV�
VKRZQ� WKDW� +0*&5� VKDUHV� UHJLRQV� RI� KRPRORJ\� ZLWK� KXPDQ�
SDSLOORPDYLUXV�W\SH�����ZKLFK�VXJJHVWV�D�OLQN�EHWZHHQ�LQIHFWLRQ�
DQG�DFWLYDWLRQ�RI�WKH�DXWRLPPXQH�SURFHVV�>��@��)RU�WKH�GLDJQRVLV�
RI� DQWL�+0*&5�QHFURWL]LQJ�P\RSDWK\�� HOHYDWHG� FUHDWLQH� NLQDVH�
OHYHOV� DFFRPSDQLHG� E\� SUR[LPDO�PXVFOH� ZHDNQHVV� DQG� SRVLWLYH�
DQWL�+0*&5�DQWLERGLHV�LV�VXI¿FLHQW�WR�PDNH�WKH�GLDJQRVLV�>��@��
$OWKRXJK�OHYHO�RI�&.�GRHV�QRW�DFFXUDWHO\�UHÀHFW�GLVHDVH�DFWLYLW\��
LW� LV� XVHG� LQ� GLDJQRVLV� RI� DOO�P\RSDWKLHV��7KH�PHGLDQ� SHDN�&.�
LV�DURXQG������,8�/�LQ�SDWLHQWV�ZLWK�DQWL�+0*&5�P\RVLWLV�>��@��
7KHUH�ZDV�DQ�DVVRFLDWLRQ�EHWZHHQ�OHYHOV�RI�&.�DQG�DQWL�+0*&5�
WLWHUV�LQGHSHQGHQWO\�RI�WKH�WLPH�HODSVHG�IURP�WKH�EHJLQQLQJ��DJH�DW�
GLVHDVH�RQVHW��VH[��UDFH�RU�LPPXQRVXSSUHVVDQWV�WUHDWPHQW�>������@��
&ODVV�,,�+/$�'5%�������DOOHOH�LV�VWURQJO\�DVVRFLDWHG�ZLWK�DQ-
WL�+0*&5�P\RVLWLV��ZLWK�DQ�RGGV�UDWLR�RI������LQ�&DXFDVLDQV�DQG�
����� LQ�$IULFDQ�$PHULFDQV� >��@�� ,Q�DQRWKHU� VWXG\�ZLWK�RQO\�����
��� SDWLHQWV� SRVLWLYH� IRU� DQWL�+0*&5� DQWLERGLHV�� WKH� RGGV� UDWLR�
ZDV����HYHQ�DIWHU�DGMXVWLQJ�IRU�����JHQGHU�DQG�VWDWLQ�XVH�>�@��339�
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IRU�SDWLHQWV�SRVLWLYH�IRU�+/$�'5%�������ZDV�����ZLWK�����LQ-
FUHDVH� XS� WR� ���� LQ� SDWLHQWV� DOVR� H[SRVHG� WR� VWDWLQV� >�@�� ,Q� WKH�
VWXG\�RI�����SHGLDWULF�SDWLHQWV�ZLWK�MXYHQLOH�P\RVLWLV��QRW�RQH�SD-
WLHQW�KDG�WKH�'5%�������DOOHOH��+RZHYHU������WKH�'5%��������
����'4$�������KDSORW\SH�ZDV�SUHVHQW�LQ���DQWL�+0*&5�SRV-
LWLYH�SHGLDWULF�SDWLHQWV��S �������LQ�����FRPSDULVRQ�ZLWK�FRQWURO�
JURXS��>��@��,Q�RQH�VWXG\�LQYHVWLJDWLQJ�WKH�DVVRFLDWLRQ�RI�+/$�,�
DQG�,,�DQWLJHQV�DPRQJ�+0*&5�SRVLWLYH�SDWLHQWV�ZLWK�PLOG�VWDWLQ�
LQWROHUDQFH��LW�ZDV�IRXQG�WKDW�WKH�'5%�������DOOHOH�LV�DVVRFLDW-
HG�ZLWK� VWDWLQ� LQWROHUDQFH� LQ�&DXFDVLDQV� DQG�$IULFDQ�$PHULFDQV�
>��@��&DXFDVLDQ�DQWL�+0*&5�SDWLHQWV�KDG�D�KLJKHU�IUHTXHQF\�RI�
WKH�FRPELQDWLRQ�'5����'4$���'4%��WKDQ�WKH�FRQWURO�SRSXODWLRQ�
�����YV�������7KLV�ZDV�QRW�GHPRQVWUDWHG�IRU�$IULFDQ�$PHULFDQ�
DQWL�+0*&5�SDWLHQWV������YV������+RZHYHU��WKHUH�ZDV�D�SURP-
LQHQW�LQFUHDVH�LQ�IUHTXHQF\�RI�'5���LQ�$IULFDQ�$PHULFDQ�SDWLHQWV�
SRVLWLYH� IRU� DQWL�+0*&5� DQWLERGLHV� FRPSDUHG� WR� FRQWUROV� ����
YV�����������RI�SDWLHQWV�ZLWK�'5���LQ�WKLV�VWXG\�ZHUH�SRVLWLYH�
IRU�WKH�'5%�������DOOHOH��$GGLWLRQDOO\��LW�ZDV�IRXQG�WKDW�'4$��
DQG�'4%��ZHUH� OHVV� IUHTXHQW� LQ�&DXFDVLDQ� DQWL�+0*&5� SRVL-
WLYH� SDWLHQWV� FRPSDUHG� WR� FRQWUROV� �����YV� ������$FFRUGLQJ� WR�
WKLV�GDWD��DOPRVW�����RI�WKH�SDWLHQW�SRSXODWLRQ�EHLQJ�'5���SRV-
LWLYH� DQG� '5���QHJDWLYH� UDUHO\� GHYHORS� DQWL�+*0&5� DXWRDQWL-
ERGLHV�>�@��+/$�GHWHUPLQDWLRQ�FRXOG�EH�DQ�LPSRUWDQW�VWHS�LQ�WKH�
GLDJQRVLV�RI�WKH�FRQGLWLRQ��'LIIHUHQW�UHVXOWV�ZHUH�REWDLQHG�LQ�WKH�
VWXG\�FRQGXFWHG�LQ�-DSDQ�>��@�LQFOXGLQJ����DQWL�+0*&5�SDWLHQWV�
ZLWK� ,010��'5%�������ZDV�PRUH� SUHYDOHQW� LQ� SDWLHQWV� ZLWK�
DQWL�+0*&5�DXWRDQWLERGLHV�WKDQ�LQ�SDWLHQWV�ZLWK�RWKHU�IRUPV�RI�
,010� �S ��������� DOWKRXJK� SDWLHQWV� IURP� -DSDQ� GHPRQVWUDWHG�
KLJK�SUHYDOHQFH�RI�'5%��������S ����������7KH�FDXVH�LV�PRUH�
OLNHO\�WR�EH�UHODWHG�WR�D�KLJK�SUHYDOHQFH�RI�'5%�������LQ�-DSD-
QHVH�SRSXODWLRQ�������YV�������LQ�(XURSHDQ�$PHULFDQV���2I�LQWHU-
HVW��'5%�������LV�RQO\�KDOI�DV�SUHYDOHQW�LQ�-DSDQHVH�SRSXODWLRQ�
DV�LW�LV�LQ�(XURSHDQ�$PHULFDQV�������YV��������>��@�

6. Muscle Biopsy
,Q� SDWLHQWV� ZLWK� ,010�� WKH� SDWKRORJLFDO� ¿QGLQJV� PRVW� RIWHQ�
VKRZ�QHFURVLV�����ZLWK�VFDUFH�LQÀDPPDWRU\�LQ¿OWUDWH��9HU\�UDUH-
O\�� D�SDWKRORJLF�SLFWXUH�RI�PDUNHG� LQÀDPPDWLRQ�FDQ�EH� VHHQ�� ,Q�
RQH�VWXG\�RI����SDWLHQWV�IRXQG�WR�KDYH�DQWL�+0*&5�DQWLERGLHV��
D�PXVFOH�ELRSV\�ZDV�SHUIRUPHG�LQ����RI�WKHP�>��@��,Q����SDWLHQWV�
��������WKH�ELRSV\�GHPRQVWUDWHG�SUHGRPLQDQWO\�QHFURWL]LQJ�P\-
RSDWK\�ZLWK�PLQLPDO�RU�QR�O\PSKRF\WLF�LQ¿OWUDWH��3URPLQHQW�HQGR-
P\VLDO�DQG�RU�SHULYDVFXODU�LQÀDPPDWLRQ�ZLWK�P\R¿EHUV�QHFURVLV�
ZDV�GHPRQVWUDWHG�LQ����SDWLHQWV����������,Q���FDVHV��������WKHUH�
ZDV�SURPLQHQW�P\R¿EHU�QHFURVLV�ZLWK�DFFRPSDQLHG�YDFXROHV��7ZR�
PRUH�SDWLHQWV��������VKRZHG�LQÀDPPDWRU\�PXVFOH�ELRSV\�UHVXOWV�
ZLWK�PLQLPDO�RU�DEVHQW�P\R¿EHU�QHFURVLV��2QH�VXEMHFW��������KDG�
D�QRUPDO�PXVFOH��7KHVH�FKDQJHV�DUH�LQ�DFFRUGDQFH�ZLWK�WKH�¿QG-
LQJV�RI�D�VPDOO�1HZ�=HDODQG�VWXG\��ZKHUH���SDWLHQWV�XQGHUZHQW�
PXVFOH�ELRSV\��7KHVH�ELRSVLHV�GHPRQVWUDWHG�PXVFOH�QHFURVLV��H[-
WHQVLYH�PDFURSKDJH�LQ¿OWUDWH��DQG�LQ�VRPH�FDVHV��PXVFOH�UHJHQHU-

DWLRQ�FKDQJHV�>��@��7KHVH�VDPH�¿QGLQJV�ZHUH�DOVR�GHPRQVWUDWHG�
LQ�D�VPDOO�$XVWUDOLDQ�VWXG\�ZLWK���SDWLHQWV�>��@��,Q�DQRWKHU�VWXG\�
LQFOXGLQJ����VSHFLPHQV�RI�PXVFOH�ELRSV\�IURP�DQWL�+0*&5�SRV-
LWLYH�SDWLHQWV��QHFURWL]LQJ�P\RSDWK\�ZDV�GHPRQVWUDWHG�LQ����FDVHV��
,Q� �� FDVH�� SURPLQHQW� HQGRP\VLDO� DQG� SHULYDVFXODU� LQÀDPPDWLRQ�
ZDV� VHHQ� >��@�� ,Q� DQRWKHU� VWXG\� LQFOXGLQJ� ��� SDWLHQWV� ZLWK� DQ-
WL�+0*&5��&'����ZDV�WKH�PRVW�SURPLQHQW�FHOO�W\SH��7KHVH�FHOOV�
ZHUH�IRXQG�PRVWO\�LQ�HQGRP\VLDO�DQG�SHULYDVFXODU�DUHDV��$QRWKHU�
VWXG\�IURP������WKDW�DQDO\]HG�LPPXQRSDWKRORJLFDO�FKDUDFWHULVWLFV�
RI�ELRSV\� VDPSOHV� IURP� ,010�SDWLHQWV�ZLWKRXW� VWDWLQ� H[SRVXUH�
DOVR�IRXQG�&'����PDFURSKDJHV�ZLWKLQ�QHFURWLF�PXVFOH�¿EHUV�DQG�
HQGRP\VLDO�PXVFOH�WLVVXH�>��@��$PRQJ�PDFURSKDJHV��WKH�W\SH�PRVW�
RIWHQ�HQFRXQWHUHG�ZDV�0���ZKLFK�SOD\V�D�UROH�LQ�PXVFOH�UHJHQHU-
DWLRQ�DQG�UHSDLU��,Q�WKLV�VWXG\������RI�SDWLHQWV�GHPRQVWUDWHG�0��
PDFURSKDJHV�RQ�WKH�PXVFOH�ELRSV\��&'���DQG�&'���FHOOV�LQ�WKH�
HQGRP\VLDO�UHJLRQ�ZHUH�IRXQG�LQ�����RI�SDWLHQWV��DV�ZHOO�DV�LQ�WKH�
RWKHU�VWXG\�FRQGXFWHG�LQ�$XVWUDOLD�>�@��&'�����FHOOV�ZHUH�IRXQG�LQ�
RQO\�����RI�SDWLHQWV��3ODVPDF\WRLG�GHQGULWLF�FHOOV��&'������ZHUH�
IRXQG����� LQ�HQGRP\VLXP�DQG�SHULYDVFXODU�DUHDV� LQ�����RI�SD-
WLHQWV��0+&�FODVV�,�FRPSOH[HV�ZHUH�XS�UHJXODWHG�RQ�WKH�VDUFROHP-
PD�RI�PXVFOH�¿EHUV�LQ�����RI�FDVHV��0HPEUDQH�DWWDFN�FRPSOH[�
�0$&��ZHUH�IRXQG�LQ�����FDVHV��PRVWO\�RQ�HQGRP\VLDO�FDSLOODU-
LHV�DQG�RQ�WKH�VXUIDFH�RI�QRQ�QHFURWLF�PXVFOH�¿EHUV��,Q�FRQWUDVW��
0$&�ZDV�DOVR�GHPRQVWUDWHG�LQ�VPDOO�SHULP\VLDO�EORRG�YHVVHOV�DQG�
VXUIDFH�RI�QRQ�QHFURWLF�PXVFOH�¿EHUV��EXW�QRW�LQ�HQGRP\VLDO

FDSLOODULHV��6PDOO�SHULP\VLDO�EORRG�YHVVHOV�ZHUH�VWDLQHG�IRU�0$&�
LQ�����RI�FDVHV��DQG�QRQ����QHFURWLF�PXVFOH�¿EHUV�LQ�����RI�FDV-
HV�>�����@�

7. MRI
,Q� RQH� VWXG\� LQFOXGLQJ� ���� SDWLHQWV�ZLWK� GLIIHUHQW� W\SHV� RI�P\-
RSDWKLHV� �GHUPDWRP\RVLWLV�� SRO\P\RVLWLV�� FOLQLFDOO\� DP\RSDWKLF�
GHUPDWRP\RVLWLV��LQFOXVLRQ�ERG\�P\RVLWLV��DQG�LPPXQH�PHGLDWHG�
QHFURWL]LQJ�P\RSDWK\���05,�ZDV�VWXGLHG�DV�D�WRRO�IRU�GLIIHUHQWLDO�
GLDJQRVLV�>��@�����SDWLHQWV�ZLWK�DQWL�+0*&5�P\RSDWK\�VKRZHG�
OHVV�VHYHUH�PXVFOH�LQYROYHPHQW�WKDQ�SDWLHQWV�ZLWK�DQWL�653�P\RS-
DWK\��0XVFOH�DEQRUPDOLWLHV�ZHUH�PRVW�VLJQL¿FDQW�LQ�WKH�ODWHUDO�UR-
WDWRU�DQG�JOXWHDO�JURXSV��HVSHFLDOO\�DGGXFWRU�EUHYLV�HGHPD�DQG�RE-
WXUDWRU�H[WHUQXV�DWURSK\���&RPSDUHG�ZLWK�'0�RU�30��,010�ZDV�
FKDUDFWHUL]HG�E\�D�KLJKHU�SURSRUWLRQ�RI�WKLJK�PXVFOH�HGHPD������
YV�� ������ DWURSK\� ������ DQG� IDWW\� UHSODFHPHQW� ������� 3DWLHQWV�
ZLWK�,010�GHPRQVWUDWHG�HDUO\�IDWW\� UHSODFHPHQW�RI� WKH�PXVFOH�
WLVVXH��'HVSLWH� WKH� QDPHG�GLIIHUHQFHV�� WKLV� VWXG\� FRQFOXGHG� WKDW�
05,�GRHV�QRW�DGHTXDWHO\�GLVFHUQ�EHWZHHQ�GLIIHUHQW�W\SHV�RI�P\RS-
DWKLHV��KDYLQJ�RQO\�D�����SRVLWLYH�SUHGLFWLYH�YDOXH�IRU�GLDJQRVLQJ�
,010��+RZHYHU��WKH�QHJDWLYH�SUHGLFWLYH�YDOXH�IRU�,010�ZDV

KLJK�DW�������>��@�

8. Management of IMNM
&XUUHQWO\�� QR� FOLQLFDO� JXLGHOLQHV� H[LVW� WR� JXLGH� WKH�PDQDJHPHQW�
RI�SDWLHQWV�ZLWK�,010��&XUUHQW�UHFRPPHQGDWLRQV�DUH�EDVHG�RQO\�
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RQ�GDWD�H[WUDSRODWHG�IURP�FDVH�UHSRUWV��REVHUYDWLRQDO�VWXGLHV��DQG�
SHUVRQDO�H[SHULHQFH��+RZHYHU�� WKH�(1&0�GRHV�UHFRPPHQG�WKDW�
WUHDWPHQW�EHJLQ�ZLWK�D�FRPELQDWLRQ�RI�FRUWLFRVWHURLGV�DQG�PHWKR-
WUH[DWH�>��@��2WKHU�LPPXQRVXSSUHVVLYH�WKHUDSLHV�PD\�DOVR�EH�XVHG�
LI�D�SDWLHQW�LV�LQWROHUDQW�WR�PHWKRWUH[DWH�RU�FRUWLFRVWHURLGV��7KHVH�
LQFOXGH� DOWHUQDWLYHV� VXFK� DV� D]DWKLRSULQH��P\FRSKHQRODWH�� WDFUR-
OLPXV��F\FORVSRULQH��RU�F\FORSKRVSKDPLGH��7KHVH� WKHUDSLHV�KDYH�
EHHQ�GHPRQVWUDWHG�WR�EH�HIIHFWLYH�RQ�DQ�LQGLYLGXDO�EDVLV�LQ�PXOWL-
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