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-RXUQDO RI *OREDO 3XEOLF +HDOWK -*3+
9ROXPH 1XPEHU -DQXDU -XQH

6 VWHPLF 7UHDWPHQWV ,V LW PDNLQJ &DQFHU 3DWLHQWV
PRUH 9 OQHUDEOH WR &29,

6KLOSD 5DJK YDQVKL &KD KDQ

WKRU V IILOLDWLRQ 3*7 %LRWHFKQRORJ 6DOZDQ 3XEOLF 6FKRRO 5DMHQGUD 1DJDU 1HZ 'HOKL ,QGLD
&RUUHVSRQGLQJ WKRU 6KLOSD 5DJK YDQVKL &KD KDQ +2' 'HSDUWPHQW RI %LRORJ %LRWHFKQRORJ 6DOZDQ 3XEOLF
6FKRRO 5DMHQGUD 1DJDU 1HZ 'HOKL ,QGLD
( PDLO VKLOSD UDJKXYDQVKL# DKRR FR LQ

RZ WR FLWH WKLV DUWLFOH
6KLOSD 5DJKXYDQVKL &KDXKDQ 6 VWHPLF 7UHDWPHQWV ,V LW PDNLQJ &DQFHU 3DWLHQWV PRUH 9XOQHUDEOH WR &29,' -RXUQDO
RI *OREDO 3XEOLF +HDOWK

5HYLHZ UWLFOHV

EVWUDFW

&29,' FDXVHG E 6 56 &R9 KDV VSUHDG
DFURVV WKH JOREH FODLPLQJ PLOOLRQV RI OLIH +RZHYHU
PDQ KDYH VXUYLYHG DIWHU LQIHFWLRQ 7KHUH DUH
PXOWLSOH ULVN IDFWRUV DVVRFLDWHGZLWK WKH IDWDOLW RI WKH
GLVHDVH OLNH DJH LPPXQLW JHQGHU GLDEHWHV RUJDQ
WUDQVSODQWDWLRQ HWF +RVW LPPXQH UHVSRQVH SOD V D
FULWLFDO UROH LQ FRQWURO RI LQIHFWLRQ DQG SDWKRJHQHVLV
GXULQJ WKLV YLUDO LQIHFWLRQ Q WUHDWPHQW WKDW
PRGXODWH KRVW LPPXQH UHVSRQVH VKRXOG EH FULWLFDOO
DQDO VHG EHIRUH LWV LPSOHPHQWDWLRQ GXULQJ WKLV
SDQGHPLF &DQFHUSDWLHQWVUHFHLYHV VWHPLF WUHDWPHQWV
WR UHJUHVV WKH WXPRU JURZWK DQG KDYH PXOWLSOH VLGH
HIIHFWV RQ KRVW LPPXQH UHVSRQVH /LWWOH LV NQRZQ
DERXW WKH LPSDFW RI VXFK DQWLFDQFHU WUHDWPHQWV RQ
YXOQHUDELOLW VHYHULW DQG PRUWDOLW IURP &29,'
7KLV PLQL UHYLHZ IRFXVHV RQ WKH FXUUHQW OLWHUDWXUH DQG
KLJKOLJKWV WKH SUREDEOH LQFUHDVH LQ ULVNV IRU FDQFHU
SDWLHQWV UHFHLYLQJ V VWHPLF DQWLFDQFHU WUHDWPHQWV
GXULQJ WKH &29,' SDQGHPLF
.H ZRUGV &RYLG &DQFHU 6 VWHPLF

WUHDWPHQWV ,PPXQH UHVSRQVH 5LVN IDFWRU

,QWURG FWLRQ
&29,' LV FDXVHG E D QRYHO HQYHORSHG 51
EHWD FRURQDYLUXV WKDW LV FXUUHQWO NQRZQ DV VHYHUH
DFXWH UHVSLUDWRU V QGURPH FRURQDYLUXV 6 56
&R9 DOVR FDOOHG Q&R9 ,QKDODWLRQ RI QRYHO
FRURQDYLUXV ODWFKHV WKH YLUDO SDUWLFOHV WKURXJK
DQJLRWHQVLQ FRQYHUWLQJ HQ] PH &( UHFHSWRU

RQWR WKH KRVW FHOOV WKDW LQILOWUDWH WKH XSSHU SRUWLRQV
RI WKH UHVSLUDWRU WUDFW GDPDJLQJ LW ,Q UHVSRQVH
KRVW DGDSWLYH DQG FHOO PHGLDWHG LPPXQH V VWHP
SOD FULWLFDO UROH LQ FOHDULQJ RII WKH YLUXV UHGXFLQJ
WKH VHYHULW RI LQIHFWLRQ
,QIHFWLRQ ZLWK 6 56 &RY LV DVVXPHG WR

IXQFWLRQ LQ WDQGHP ZLWK D P ULDG RI KHDOWK
FKDOOHQJHV IDFHG E WUHDWPHQW UHFHLYLQJ FDQFHU
SDWLHQWV DV KRVW LPPXQH UHVSRQVH LV PRVW
FULWLFDO LQ GHFLGLQJ WKH VXUYLYDO RI &29,'
SDWLHQWV 0RVW RI WKH V VWHPLF FDQFHU WUHDWPHQWV
WULJJHU PXOWLSOH PROHFXODU VLJQDOOLQJ SDWKZD V
HIIHFWLQJ LPPXQH V VWHP FFRUGLQJ WR D VWXG
FRQGXFWHG RQ UDQGRPO UHFUXLWHG SDWLHQWVwith con�rmed COVID-19 in Renmin Hospital of
:XKDQ 8QLYHUVLW DEQRUPDO FHOOXODU LPPXQLW
DQG KXPRUDO LPPXQLW ZHUH NH IHDWXUHV RI QRQ
VXUYLYRUV ZLWK &29,'
1HXWURSKLOLD O PSKRF WRSHQLD ORZ &' 7

FHOOV DQG GHFUHDVHG & ZHUH LPPXQLW UHODWHG
ULVN IDFWRUV SUHGLFWLQJ PRUWDOLW RI SDWLHQWV ZLWK
&29,' +HQFH ZHDN LPPXQLW LQFUHDVHV
WKH VHYHULW RI LQIHFWLRQ DQG UDWH RI PRUWDOLW
7R XQGHUVWDQG WKH PDQLIHVWDWLRQ RI &29,'
LQ FDQFHU SDWLHQWV WKDW DUH UHFHLYLQJ LPPXQH
PRGXODWLQJ V VWHPLF WUHDWPHQWV ZH PXVW DGGUHVV
WKH SUREDEOH LPSDFW RI WKHVH WUHDWPHQWV RQ
SDWKRJHQHVLV RI FRURQDYLUXV GLVHDVH
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6KLOSD 5DJKXYDQVKL &KDXKDQ 6 VWHPLF 7UHDWPHQWV ,V LW PDNLQJ &DQFHU 3DWLHQWV
PRUH 9XOQHUDEOH WR &29,' "

PP SR L J RL I LR
&29,' LV FDXVHG E LQKDODWLRQ RI ILQH GURSOHWV
FRQWDLQLQJ 6 56 &R9 (IILFLHQW LPPXQH V VWHP
VHQVHV WKH YLUDO FKDOOHQJH WR SURWHFW WKH KRVW
7R GHIHQG WLVVXH DJDLQVW DQ LQKDOHG SDWKRJHQ
WKH DLUZD V LV QRW RQO HQGRZHG ZLWK SK VLFDO
EDUULHUV VXFK DV D PXFXV OD HU RYHU LWV HQWLUH
VXUIDFH EXW DOVR D YDVW QHWZRUN RI UHVSLUDWRU WUDFW
HSLWKHOLDO FHOOV GHQGULWLF FHOOV '& DQG DOYHRODU
PDFURSKDJHV 7KHVH FHOOV WULJJHU SUR LQIODPPDWRU
GRZQVWUHDP LPPXQH UHVSRQVHV LQ WKH SUHVHQFH RI
YLUDO SDUWLFOHV UHFUXLWLQJ PRUH LQQDWH DQG DGDSWLYH
LPPXQH FHOOV WR OLPLW SDWKRJHQ VSUHDG 7 SH RI
LPPXQH FHOOV UHFUXLWHG DQG SRODUL]DWLRQ RI LPPXQH
UHVSRQVH GHFLGH WKH VHYHULW RI DQ LQIHFWLRQ OLNH
GHSOHWLRQ RI WLVVXH UHVLGHQW DOYHRODU PDFURSKDJHV
LQ EURQFKR DOYHRODU ODYDJH FHOOV KDV EHHQ UHSRUWHG
WR EH DVVRFLDWHG ZLWK GLVHDVH VHYHULW
7KXV DQ FDQFHU WUHDWPHQW WKDW UHGXFHV WKHLU

FRXQW FDQ OHDG WR LQFUHDVHG VHYHULW RI YLUDO
LQIHFWLRQ PDNLQJ SDWLHQW PRUH YXOQHUDEOH WR &RYLG

7 FHOOV SOD SLYRWDO UROH LQ JHQHUDWLQJ LPPXQH
UHVSRQVH DJDLQVW PXOWLSOH FDQFHUV 7DEOH DQG
FRQWUROOLQJ FRURQDYLUXV LQIHFWLRQ FFRUGLQJ WR D
UHFHQW VWXG FRQGXFWHG RQ &29,' SDWLHQWV QRQ
VXUYLYRUV KDG VPDOOHU O PSKRF WH FRXQW

/ YV / GLPLQLVKHG 7 FHOOV VXEVHWV[CD3+ T cells (277 vs 814 cells/μl), CD4+T cells(172 vs 473 cells/μl), CD8+ T cells (84 vs 262.5cells/μl, P < 0.001), CD19+ T cells (88 vs 141 cells/μl)and CD16+ 56+ T cells (79 vs 128.5 cells/μl) (P <
@ ZKHQ FRPSDUHG WR VXUYLYRUV RI &29,'

7KLV VWXG VWURQJO LQGLFDWHV WKH SURWHFWLYH UROH
RI O PSKRF WHV HVSHFLDOO 7 FHOOV LQ FRQWUROOLQJ
RI 6 56 &R9 LQIHFWLRQ GXULQJ &29,'
SDWKRJHQHVLV
7DNHQ WRJHWKHU WKLV FOHDUO LQGLFDWHV WKDW

LPPXQRVXSSUHVVLYH DJHQWV WUHDWPHQWV WKDW
VXSSUHVV O PSKRF WH FHOO FRXQW HVSHFLDOO 7cells, may be particularly detrimental in �ghting
&29,' DQG WKXV VKRXOG EH DYRLGHG LQ SDWLHQWV
ZLWK FDQFHU 7KLV UHYLHZZLOO VKHG OLJKW RQ SUREDEOH
HIIHFW RI V VWHPLF DQWLFDQFHU WUHDWPHQWV RQ SDWLHQWV
YXOQHUDELOLW WR GHYHORS FRURQDYLUXV LQIHFWLRQ UDWH
RI LWV VHYHULW DQG PRUWDOLW FDXVHG GXH WR LW

L D PL D P
DGLR K DS

5DGLRWKHUDS LV D V VWHPLF WUHDWPHQW JLYHQ WR
FDQFHU SDWLHQWV WR UHJUHVV WXPRU JURZWK 5DGLDWLRQ
XVHG LQ WKLV WKHUDS FDQQRW GLIIHUHQWLDWH EHWZHHQ
FDQFHU FHOOV DQG KHDOWK FHOOV 7KDW V ZK LW HYHQ

KDPSHUV QXPEHU RI LPPXQH FHOOV OLNH O PSKRF WHV
7 FHOOV % FHOOV DQG 1. ZKLFK DUH DPRQJ WKH
PRVW UDGLRVHQVLWLYH FHOOV IROORZHG E PRQRF WHV
PDFURSKDJHV DQG DQWLJHQ SUHVHQWLQJ FHOOV

3&V VSHFLILFDOO GHQGULWLF FHOOV '& ZKLFK
KDYH FRPSDUDWLYHO KLJKHU UDGLR UHVLVWDQFH
7KLV WUHDWPHQW WKHUHIRUH OHDGV WR ZHDNHQHG KRVW
LPPXQLW V O PSKRF WRSHQLD DFW DV PDUNHUV RI
KLJK GHDWK ULVNV RI SDWLHQWV ZLWK &29,' VXFK
WUHDWPHQWV VKRXOG EH DYRLGHG GXULQJ SDQGHPLF
/ PSKRF WHV HVSHFLDOO 7 FHOOV KHOS LQ ILJKWLQJ
DJDLQVW WKLV YLUDO LQIHFWLRQ DV WKHLU QXPEHU DUH
KLJKHU LQ VXUYLYRU DV FRPSDUHG WR QRQ VXUYLYRUV RI
&29,'
7KHSURWHFWLYH UROH RI 7 FHOOV LQ 6 56 &R9 FDQ

EH ZHOO XQGHUVWRRG E D VWXG WKDW UHYHDOHG WKDW
JHQHV LQYROYHG LQ 7 FHOO DFWLYDWLRQ DQG IXQFWLRQ
VXFK DV 0 3 . DQG 626 DUH GRZQUHJXODWHG LQ
WKH 7 FHOOV RI VHYHUH &29,' SDWLHQWV DQG WKHLU
H[SUHVVLRQ RI WKHVH JHQHV UHWXUQHG WR QRUPDO
OHYHOV XSRQ UHFRYHU 7KHUHIRUH WUHDWPHQWV
OLNH UDGLRWKHUDS WKDW ORZHU SDWLHQW V 7 FHOOV
PDFURSKDJHV RU PRQRF WH FRXQW PDNH FDQFHU
SDWLHQWV PRUH YXOQHUDEOH WR &29,' DQG
GHFUHDVHV WKHLU FKDQFHV RI VXUYLYDO RQFH LQIHFWHG

PR DS
&KHPRWKHUDS LV DQRWKHU RQH RI WKH FRPPRQ
WUHDWPHQW IRU FDQFHU &KHPRWKHUDS GUXJV DUH
GHVLJQHG WR WDUJHW UDSLGO DQG XQFRQWUROODEO
GLYLGLQJ FDQFHU FHOOV SUHYHQWLQJ WKHPIURPJURZLQJ
IXUWKHU 'LIIHUHQW FRPELQDWLRQV RI PHGLFDWLRQV DUH
XVHG GHSHQGLQJ XSRQ WKH W SH RI FDQFHU DV SDUW RI
D FKHPRWKHUDS WUHDWPHQW SODQ &DQFHU SDWLHQWV
UHFHLYLQJ FKHPRWKHUDS KDYH VLJQLILFDQWO ORZHU
:%& OHDGLQJ WR QHXWURSHQLD PDNLQJ LW GLIILFXOW
WR ILJKW RII YLUXVHV EDFWHULD DQG RWKHU SDWKRJHQV
7KLV PHDQV WKH ULVN RI LQIHFWLRQ LV KLJK 3DWLHQWV
ZLWK FDQFHU DUH NQRZQ WR EH DW DQ LQFUHDVHG ULVN
IRU FRPPXQLW DFTXLUHG UHVSLUDWRU YLUXVHV VXFK
DV LQIOXHQ]D GXH WR WKHLU IUHTXHQWO REVHUYHG
LPPXQRFRPSURPLVHG VWDWH
+LJK IDWDOLW GXH WR 6 56 &R9 LQIHFWLRQ KDV

EHHQ REVHUYHG ZLWK FDQFHU SDWLHQWV LQ :XKDQ
GXH WR ZHDNHQHG LPPXQH UHVSRQVH 2QH RI
WKH UHDVRQV IRU LQFUHDVHG ULVN RI LQIHFWLRQ LV QRQ
WDUJHWHG V VWHPLF WUHDWPHQW WKDW GR QRW GLVWLQJXLVK
EHWZHHQ FDQFHU DQG QRUPDO FHOOV LQFOXGLQJ LPPXQH
FHOOV

PP R DS
2QH RI WKH ODWHVW WHFKQLTXHV XVHG WR WUHDW FDQFHU
LV LPPXQRWKHUDS ZKHUH WKH SDWLHQWV LPPXQH



- 3 H PH 1 P H - - H

6KLOSD 5DJKXYDQVKL &KDXKDQ 6 VWHPLF 7UHDWPHQWV ,V LW PDNLQJ &DQFHU 3DWLHQWV
PRUH 9XOQHUDEOH WR &29,' "

V VWHP LV ERRVWHG DQG WUDLQHG WR HLWKHU VORZ RU VORS
RU GHVWUR FDQFHU FHOOV ,PPXQRWKHUDS LV WKHUHIRUH
YHU XVHIXO LQ WUHDWPHQW RI PDQ W SHV RI FDQFHU
,PPXQRWKHUDS LQFOXGH PXOWLSOH DSSURDFKHV WR
WUHDW FDQFHU SDWLHQWV OLNH 7 FHOO WKHUDS 0RQRFORQDO
DQWLERGLHV DQG WXPRU DJQRVWLF WUHDWPHQWV VXFK
DV FKHFNSRLQW LQKLELWRUV HWF 8QOLNH FRQYHQWLRQDO
PHWKRGV OLNH UDGLRWKHUDS DQG FKHPRWKHUDS
LPPXQRWKHUDS LV WDUJHWHG DQG LPSURYHV LPPXQH
UHVSRQVH UDWKHU WKDQ LPSHGLQJ LPPXQLW 7KXV
LPPXQRWKHUDSLHV LQLWLDWHV D VHOI VXVWDLQLQJ DWWDFN
DJDLQVW FDQFHU FHOOV E KRVW LPPXQH FHOOV WKDWproduces long-term clinical bene�ts, or even a cure.

FFRUGLQJ WR PHULFDQ VVRFLDWLRQ IRU &DQFHU
5HVHDUFK &5 9LUWXDO 0HHWLQJ &29,'
DQG &DQFHU WUHDWPHQW ZLWK LPPXQH FKHFNSRLQW
LQKLELWRUV ,&,V GRQRW LQFUHDVH WKH ULVN RIPRUWDOLW
LQ SDWLHQWVZLWK&29,' DQG FDQFHU FFRUGLQJ WR
WKH DUWLFOH WKDW ZDV RULJLQDOO SXEOLVKHG RQ2QF/LYH
DV ,PPXQRWKHUDS 8VH 'RHV 1RW &RUUHODWH :LWK
,QFUHDVHG 0RUWDOLW LQ 3DWLHQWV ZLWK &29,'
&DQFHU DQG ZDV SUHVHQWHG DW &5 9LUWXDO
0HHWLQJ &29,' DQG &DQFHU -XO
PRUWDOLW UDWH RI FDQFHU SDWLHQWV ZLWK &29,' LV
DOPRVW VDPH IRU LQGLYLGXDOV ZKR UHFHLYHG RU GLG
QRW UHFHLYH LPPXQR RQFRORJ DJHQWV L H QHDUO
,PPXQRWKHUDS LQ FRPELQDWLRQ ZLWK FRQYHQWLRQDO
WUHDWPHQWV FRXOG EH D EHWWHU RSWLRQ IRU VHULRXV
FDQFHU SDWLHQWV GXULQJ &29,' &RPELQDWLRQ
WKHUDS ZLOO QRW KLQGHU KRVW LPPXQH UHVSRQVH DV
PXFK DV FKHPR RU UDGLRWKHUDS ZKHQ XVHG DORQHThis will help cancer patients to better �ght against
6 56 &R9 LQ FDVH RI LQIHFWLRQ DQG UHGXFH WKH
UDWH PRUWDOLW LQ VXFK SDWLHQWV
7DEOH 3URWHFWLYH UROH RI LPPXQH FHOOV LQ PXOWLSOH FDQFHUV
7 SH RI
&DQFHU

&UXFLDO ,PPXQH &HOOV 7UHDWPHQW
7KDW &DQ
+ DPS H U
,PPXQ H
&HOOV 7KDW
7 U L J J H U

Q W L
& D Q F H U
5HVSRQVH

6NLQ
&DQFHU

QWL WXPRXU LPPXQH VXUYHLOODQFH
LV GRQH E PHPEHUV RI WKH
DGDSWLYH LPPXQH V VWHP % DQG
7 O PSKRF WHV ,PSHGDQFH LQ
7 FHOOV FRXQW RU DFWLYDWLRQ RU
SUROLIHUDWLRQ LV DVVRFLDWHG ZLWK
WXPRU SURJUHVVLRQ

<HV

/XQJ
&DQFHU

.H LPPXQH FHOOV LQYROYHG LQ
WKH SDWKRJHQHVLV RI OXQJ FDQFHU
LQFOXGH &' 7 O PSKRF WHV
PDFURSKDJHV GHQGULWLF FHOOV DQG
QDWXUDO NLOOHU FHOOV

<HV

%UHDVW
&DQFHU

&' 7 FHOOV &' 7K FHOOV 1.
FHOOV % FHOOV FODVVLFDOO DFWLYDWHG
PDFURSKDJHV 0 DQG PDWXUH
GHQGULWLF FHOOV FRQWULEXWH WR WXPRU
HOLPLQDWLRQ

<HV

&RORUHFWDO
&DQFHU

7 FHOOV LQ FRORUHFWDO FDQFHU &5&
DUH DVVRFLDWHG ZLWK LPSURYHG
VXUYLYDO 0DFURSKDJHV DUH
DVVRFLDWHG ZLWK IDYRXUDEOH
SURJQRVLV

<HV

.LGQH
&DQFHU

QXPHURXV VXESRSXODWLRQV RI
DFWLYDWHG PHPRU OLNH W SH
GLIIHUHQWLDWHG 7 FHOOV DUH

UHFUXLWHG DQG LQ VRPH FDVHV
FORQDOO H[SDQGHG DW WKH WXPRU
VLWH LQ 5HQDO FHOO FDUFLQRPD 5&&
SDWLHQWV

<HV

%ODGGHU
&DQFHU

ERWK LQQDWH DQG DGDSWLYH LPPXQH
FHOO SRSXODWLRQV SOD FULWLFDO UROH
LQ JHQHUDWLQJ LPPXQH UHVSRQVH
DJDLQVW FHUYLFDO FDQFHU

<HV

&RQFO VLRQ
)HZ VWXGLHV DULVLQJ IURP &KLQD KDYH UHSRUWHG
WKDW FDQFHU SDWLHQWV UHFHLYLQJ V VWHPLF DQWLFDQFHU
WUHDWPHQWV KDYH KLJKHU ULVN RI GLVHDVH GHYHORSPHQW
FRPSDUHG WKHLU FRXQWHUSDUWV ZKR DUH QRW UHFHLYLQJ
DQWLFDQFHU WUHDWPHQW :LVH FKRLFH RI WUHDWPHQW
IRU FDQFHU SDWLHQW LV WKHUHIRUH RI XWPRVW LPSRUWDQFH
EHFDXVH LPPXQLW SOD V D FULWLFDO UROH LQ GHFLGLQJ
WKH ULVN IDFWRU DJDLQVW 6 56 &R9 LQIHFWLRQ
6 VWHPLF WUHDWPHQWV WKDW DUH QRQ WDUJHWHG
FDQ LQFUHDVH PRUWDOLW UDWH LQ FDQFHU SDWLHQWV
HVSHFLDOO GXULQJ &29,' SDQGHPLF 7DUJHWHG
LPPXQRWKHUDS HLWKHU XVHGDORQH RU LQ FRPELQDWLRQ
FRXOG EH EHWWHU RSWLRQ EHFDXVH LW QRW RQO ERRVWV
KRVW LPPXQLW WR VWRS RU GHVWUR FDQFHU JURZWK EXW
DOVR UHGXFHV WKH FKDQFHV RI PRUWDOLW GXH WR 6 56
&R9 LQIHFWLRQ

OD D LR RI L 1RQH
RO RI I L J R 1RQH

5HIHUHQFH
=KHQJ - 6 56 &R9 DQ (PHUJLQJ &RURQDYLUXV
WKDW &DXVHV D *OREDO 7KUHDW ,QW - %LRO 6FL

/HWNR 0 0 0XQVWHU 9 )XQFWLRQDO DVVHVVPHQW RI
FHOO HQWU DQGUHFHSWRU XVDJH IRU 6 56 &R9 DQG
RWKHU OLQHDJH % EHWDFRURQDYLUXVHV 1DW0LFURELRO

<DQJ =KDR + ;1 .H +X ;LDR -XQ :X <XQ 7LQJ
=KDQJ 0HQJ 0HL :DQJ 7DR :DQJ =KL 6KXL
=KHQJ EQRUPDO LPPXQLW RI QRQ VXUYLYRUV
ZLWK &29,' SUHGLFWRUV IRU PRUWDOLW ,QIHFWLRXV
'LVHDVHV RI 3RYHUW
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6KLOSD 5DJKXYDQVKL &KDXKDQ 6 VWHPLF 7UHDWPHQWV ,V LW PDNLQJ &DQFHU 3DWLHQWV
PRUH 9XOQHUDEOH WR &29,' "

/LDR 0 /LX < <XDQ - :HQ < ;X * =KDR - HW DO
6LQJOH FHOO ODQGVFDSH RI EURQFKRDOYHRODU LPPXQH
FHOOV LQ SDWLHQWV ZLWK &29,' 1DW 0HG

-DQLFH 2K +/ .HQ (Q *DQ 6 %HUWROHWWL 7DQ
<- 8QGHUVWDQGLQJ WKH 7 FHOO LPPXQH UHVSRQVH LQ
6 56 FRURQDYLUXV LQIHFWLRQ (PHUJ 0LFUREHV ,QIHFW

H
6KLQ +6 .LP < .LP * /HH -< -HRQJ , -RK -6 HW
DO ,PPXQH 5HVSRQVHV WR 0LGGOH (DVW 5HVSLUDWRU
6 QGURPH &RURQDYLUXV 'XULQJ WKH FXWH DQG
&RQYDOHVFHQW 3KDVHV RI +XPDQ ,QIHFWLRQ &OLQ
,QIHFW 'LV
0DQGD . *ODVRZ 3DDSH ' +LOGHEUDQGW *
(IIHFWV RI LRQL]LQJ UDGLDWLRQ RQ WKH LPPXQH V VWHP
ZLWK VSHFLDO HPSKDVLV RQ WKH LQWHUDFWLRQ RI GHQGULWLF
DQG 7 FHOOV )URQW 2QFRO
%DXHU 0 *ROGVWHLQ 0 &KULVWPDQQ 0 %HFNHU
+ +H OPDQQ ' .DLQD % +XPDQ PRQRF WHV
DUH VHYHUHO LPSDLUHG LQ EDVH DQG '1 GRXEOH
VWUDQG EUHDN UHSDLU WKDW UHQGHUV WKHP YXOQHUDEOH
WR R[LGDWLYH VWUHVV 3URF 1DWO FDG 6FL 8 6

:XQGHUOLFK 5 (UQVW 5RGHO ) )LHWNDX 5 2WW 2
/DXEHU . HW DO /RZ DQGPRGHUDWH GRVHV RI LRQL]LQJ
UDGLDWLRQ XS WR * PRGXODWH WUDQVPLJUDWLRQ DQG
FKHPRWD[LV RI DFWLYDWHG PDFURSKDJHV SURYRNH
DQ DQWL LQIODPPDWRU F WRNLQH PLOLHX EXW GR QRW
LPSDFW XSRQ YLDELOLW DQG SKDJRF WLF IXQFWLRQ &OLQ
([S ,PPXQRO
4LQ & =KRX / +X = =KDQJ 6 <DQJ 6 7DR < HW
DO ' VUHJXODWLRQ RI ,PPXQH 5HVSRQVH LQ 3DWLHQWV
:LWK &RURQDYLUXV &29,' LQ :XKDQ
&KLQD &OLQ ,QIHFW 'LV
:DQJ ' +X % +X & =KX ) /LX ; =KDQJ - HW DO
&OLQLFDO &KDUDFWHULVWLFV RI +RVSLWDOL]HG 3DWLHQWV
:LWK 1RYHO &RURQDYLUXV ,QIHFWHG 3QHXPRQLD
LQ :XKDQ &KLQD - 0
2X DQJ < <LQ - :DQJ : 6KL + 6KL < ;X % HW
DO 'RZQ UHJXODWHG JHQH H[SUHVVLRQ VSHFWUXP DQG
LPPXQH UHVSRQVHV FKDQJHG GXULQJ WKH GLVHDVH
SURJUHVVLRQ LQ &29,' SDWLHQWV &OLQ ,QIHFW 'LV

7KRP . .OHLQEHUJ 0 5RJKPDQQ 0& ,QIHFWLRQ
SUHYHQWLRQ LQ WKH FDQFHU FHQWHU &OLQ ,QIHFW 'LV

:X = 0F*RRJDQ -0 &KDUDFWHULVWLFV RI DQG
,PSRUWDQW /HVVRQV )URP WKH &RURQDYLUXV 'LVHDVH

&29,' 2XWEUHDN LQ &KLQD 6XPPDU
RI D 5HSRUW RI &DVHV )URP WKH &KLQHVH
&HQWHU IRU 'LVHDVH &RQWURO DQG 3UHYHQWLRQ - 0

/LDQJ : *XDQ : &KHQ 5 :DQJ : /L - ;X .
HW DO &DQFHU SDWLHQWV LQ 6 56 &R9 LQIHFWLRQ
D QDWLRQZLGH DQDO VLV LQ &KLQD /DQFHW 2QFRO

'HOORQ / 3RWYLQ & &KUHWLHQ 3% 5RJHQWLQH &1
7KH LPPXQRELRORJ RI VNLQ FDQFHU 3ODVW 5HFRQVWU
6XUJ
0 VNRZVNL 3/ 6DIDL % 7KH LPPXQRORJ RI EDVDO
FHOO FDUFLQRPD ,QW - 'HUPDWRO
(OVDVVHU %HLOH 8 YRQ .OHLVW 6 6WDKOH :
6FKXUKDPPHU )XKUPDQQ & 0RQWLQJ -6 *DOODWL
+ & WRNLQH OHYHOV LQ ZKROH EORRG FHOO FXOWXUHV DV
SDUDPHWHUV RI WKH FHOOXODU LPPXQRORJLF DFWLYLW LQ
SDWLHQWV ZLWK PDOLJQDQW PHODQRPD DQG EDVDO FHOO
FDUFLQRPD &DQFHU
+DEHWV -0 7DQN % 9X]HYVNL 9' YDQ 5HHGH
(& 6WRO] ( YDQ -RRVW 7 &KDUDFWHUL]DWLRQ RI WKH
PRQRQXFOHDU LQILOWUDWH LQ EDVDO FHOO FDUFLQRPD D
SUHGRPLQDQWO 7 FHOO PHGLDWHG LPPXQH UHVSRQVH
ZLWK PLQRU SDUWLFLSDWLRQ RI /HX QDWXUDO NLOOHU
FHOOV DQG /HX % FHOOV - ,QYHVW 'HUPDWRO

'H *LRUJL 9 6DOYLQL & &KLDUXJL 3DJOLHUDQL 0
0DLR 9 1LFROHWWL 3 HW DO ,Q YLYR FKDUDFWHUL]DWLRQ
RI WKH LQIODPPDWRU LQILOWUDWH DQG DSRSWRWLF VWDWXV
LQ LPLTXLPRG WUHDWHG EDVDO FHOO FDUFLQRPD ,QW -
'HUPDWRO
1JX HQ + %HULP ,* JUDZDO '. &HOOXODU
DQG PROHFXODU LPPXQRORJ RI OXQJ FDQFHU
WKHUDSHXWLF LPSOLFDWLRQV ([SHUW 5HY &OLQ ,PPXQRO

(GHFKL & ,NHRJX 1 8]RQQD -( 0 DO <
5HJXODWLRQ RI ,PPXQLW LQ %UHDVW &DQFHU &DQFHUV
%DVHO
6WUDVVHU . %LUQOHLWQHU + %HHU 3LOV ' *HUQHU 0&
6FKPHWWHUHU .* HW DO ,PPXQRORJLFDO GLIIHUHQFHV
EHWZHHQ FRORUHFWDO FDQFHU DQG QRUPDO PXFRVD
XQFRYHU D SURJQRVWLFDOO UHOHYDQW LPPXQH FHOO
SURILOH 2QFRLPPXQRORJ H
QJHYLQ ( .UHPHU ) *DXGLQ & +HUFHQG 7 7ULHEHO

) QDO VLV RI 7 FHOO LPPXQH UHVSRQVH LQ UHQDO FHOO
FDUFLQRPD SRODUL]DWLRQ WR W SH OLNH GLIIHUHQWLDWLRQ
SDWWHUQ FORQDO 7 FHOO H[SDQVLRQ DQG WXPRU VSHFLILF
F WRWR[LFLW ,QW - &DQFHU
-RVHSK 0 (QWLQJ ' ,PPXQH 5HVSRQVHV LQ
%ODGGHU &DQFHU 5ROH RI ,PPXQH &HOO 3RSXODWLRQV
3URJQRVWLF )DFWRUV DQG 7KHUDSHXWLF ,PSOLFDWLRQV
)URQW 2QFRO
'DL 0< /' /LX0 HW DO 3DWLHQWV ZLWK FDQFHU DSSHDU
PRUH YXOQHUDEOH WR 6 56 &R9 D PXOWL FHQWHU
VWXG GXULQJ WKH &29,' RXWEUHDN &DQFHU
'LVFRY
/LDQJ : *: &KHQ 5 HW DO &DQFHU SDWLHQWV LQ
6 56 &R9 LQIHFWLRQ D QDWLRQZLGH DQDO VLV LQ
&KLQD /DQFHW 2QFRO
<X - 2: &KXD 0/. ;LH & 6 56 &R9
WUDQVPLVVLRQ LQ SDWLHQWV ZLWK FDQFHU DW D WHUWLDU
FDUH KRVSLWDO LQ :XKDQ &KLQD - 0 2QFRO


