


&217(176

58
0 (66%* ()520
7+( 352) (6625
59

0 (66%* ()520
+($' 2) 7+( "' (3$570 (17

5:
$9%287&(17(5)25
685* ,&$/ 6&,(1&(

5<
7+( 1 $9R5$725<

5=
"$756&,(1&(
66

$,' 685* ,

68
& 1.&$/ 678" (6

75
7+( 1856(6678' (6

76

3+ " ()(16(6
$:. $5' 6

79

)81' 1*6

7,

38% ,&$7,216




25"

352) (6625

ZDV D YHU IP SRUWBQW \HDU IRU RXU
WHWHDUFK Z KHWH Z H VXFFHHGHG 1Q VHYHWDGP DVRU
DUHDV

© H WIUMG WH \ HDUE\ P SGIP HQAQI $, GUYHQ
SIHGFVMRQ PRGHY [Q VDM IQ)I SDAHQN
XQGHURIQI FRERWHFVDO FDQFHU VXU HY  $1WMAU
IOFOXGIQ SDAHQW 1Q VIKHVH WDWIFVRUHY Z H
DUH KDSS\ VR VHH WDWZ H DUH [P SLRYLQY SDAHQW
RXWFRP HV ,Q RUGHU VR VXFFHHG 1Q WLV VKKHUH
KDV EHHQ D IDQWWE P XGUGIVFISQDY  WWDP

HIRUW ERIK ZIMKQ &66 EXW DOR ZIMK RXU
FRADERWDVRL/ Z WKLQ VKH KRVSIVZO 7 KHVH UHVX@V
KDYH WIP XOWG XV DQG SWRYIGHG D WURQIHU
IRFXV IRUKRZ VR FRQOWOXH VKLY P SUIRYHP HOMQ
SDAHQWFDIH DQG KRZ VR H SDQG IWWVR RVKHU
HIIRQVIQ" HQP DN

3DD@I0 VR WY WHWH KDYH EHHQ VHYHWDO
H[ FHEQW UIHVHDUFK HITRUV 11QDOMQI D P XQ
FHOAH WXG\ 1Q RQFR®J\ ZKHWH ZH EDVHG RQ
WH SUHIP QDY IHVXAV H SHPVWWKDMKH \WXG\
Z LOBHG VR D VXEVHT XHQMHYROMRQ] QI Rl iKH
WHDW HQWRI WHVH SDAHQW  7KXV  IWVHHP V

WDW ZH 1Q ZIO EH IQARGXFIQ) QRQ
RSHIDAYH P DQDIHP HQW IQ D WXEJWRXS Rl

SDAHQW Z Vi FREQ FDQFHU

6 HYHIDOWARQJ SWRRI Rl FROFHSWWXGIHV KDYH

EHHQ LQMDWAG DQG ZH DIH ®RNQU IR DG VR
LOMBHW \WKH HVXOV IIRP WKHVH WXGLHV 1O

7KIVP D\ ®HG VR IQMHWMQI FRP EIQDARQ
WHDVP HQW EHIRUH VXU HU 1Q FREUHFVIDCFDQFHU
7KH VXFFHW Rl ViKH WIDP IV VIKIRXJK FRP P RQ
HIRW DQG NQRZGIGIH VKDUQ) ZIWKIQ VKH
JWRXS DQG LQVSILQ) DQG JHWMQJ LQVSILHG Z VK D
OUH QHVZ RN Rl FRADERWD/RY ERWM QDARQD®D
DQG IQMUDARQD® 7 KHVH FRADERUIDARQV Z L@EH

VWHQI WHQHG 1Q DV ZH DIH HP EDINQJ RQ
@ HUVFDG®! FRADERUDARQV Z IVIK IHVHDUFK

JURXSV KDYIQU D KLIK H[ SHUAYH 1Q WDQUIMRQDO
DQG FAQFDOVFIHQFHV

7KH VWMDP V DUH J HWMQJ WARQI HUZ IMKIQ &66 DQG
Z H DUH H] SDQGIQ RXUXQGHUAMDQGLQI R EIR®RI\
Rl FDQFHUZ VK ViKH H FHE@IQAZ RINTLRP ViKH &:66
ZHW @ERDRY DQG GXH VR P DU IXQGIQ
REVDIQHG LQ Z H KDYH HWREQ/KHG D VARQJ
FRIH R GDW FHQMW DQG Z HW @ERWIDVRU

VFIHQWAV Z KR Z L@FDUY VIKH LOQRYDRQV | RUVKH
XSFRP 1QJ \ HDW/

Q ZH Z I@DOR KDYH D @ HUI RFXV RQ ViKH
UHVHDUFK Z IVKIQ HP HUHQR\ VXU HU D 11HGS Z VK
D KXJH XQP HWQHHG IRU IP SIRYIQ) RXVFRP HV
WRXJK LOORYDARQV DQG XQGHUAMBQGIQIV R
SHURSHUDAYH SDWRSK\ MIRRI\  7KXV LY Z VK
J UHDWKXP EGIQHW DQG VDM DFVIRQ VKDW, @&RN
EDFN DV DQG |HHOH WHP H® J LDVl XOI RU
VKH DP D] LQJ WIDP Rl UHVHDUFKHWY DV&.66
Z L@GH LQWM® EH D\ HDUIRUXV VR FRQVR®!

GDW DQG H[ SDQG RXULQQRYDVYH DSSURDFKHV [ RU
IP SLIRYIQ) SDAHQWFDIH DQG , ®RN VR P XFK
| RZ DUG VR VKLY
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&HOMU IRU 6XUIFDO 6FIHQFH LIV \WH
UHVHDUFK XQWRI VIKH 6 XU IFDO HSDU/R HQW
DQG D YIMDOSDUARI VKH GHSDUR HQAERWK 1Q
WP V Rl SWRILOQJ DQG GHYH®RSP HQW &66
ZRUW VR GHYH®S DQG P SIRYH GIDI QRWY
WHDVW HQW DQG ViKH @HV Rl RXU SDAHQW
DQG WHU WHODWHY ZKIFK IV DQ
LOGLVSHQVDE®! | DFVRU DQG D QHFHWIW [Q D
GHSDUR HQAZ KHUH DP EIMRQV DIH KLIK DQG
ZKHH ZH WUYH IRU H FH@IQFH 7KWRXJK
UHVHDUFK LHVX®V DQG LOQRYDMRQ &66 SXW
“HDDQG SQYHUWMW  +RVSMIO =8+
6MIHOH +RVSMIO DG WH 5HIIRQ RI
=HDDQG RQ WKH P DS ERW QDMRQDODQG
LOMLDARQDO

&66 IV FKDIDFWIU] HG E\ P DQ GMVFISAOHV
DQG  IQGYIGXDY  ZKR  FROGIFWHO

GHP ROMDWM WDW FROMERUIMRQ FDQ
SWRGXFH HVXOV 1Q VIKH P RWVP DJ QULLEHQW
ZD

Q ZH KDYH VHHQ DP D] LQJ LHVXOV 1Q
SHWRQDT HG P HGIFIQH FXWQJ HGJH

OQERDWRUY ZRWN DQG PDQ P SUHWYH
FQFEDOMIGLHY

8 QGHU WKH DXVSIFHV Rl &66 1Q ZH
HWREQ/KHG DQRWHU SIRIHWRUKIS DQG D
GIFVXUHU SRUMRQ 1Q FARFDOQXUQ)  7KXV
ZH KDYH HQUXUHG WKDW WKH IXWWH RI
UHVHDUFK 1Q WH 6 XU LFDO HSDUWR HQWEBRRNV
EUJKWE\ H] SDQGIQI WH SRWQADO DQG Z H
FDQ FRQIGHQAD ®RN IRZDWG VR VHYHWDO

QHZ WHVXOV EHQHIMQJ RXU SDAHQN 1Q

: HDWHYHU 1P SIHWHG E\ VKH HQWH \WDP
DW&66 IRUWHWMQI VWH WHVHDUFK EDU VR

KK VKXV VHUNQI DV DQ LQVSILDARQ VR XV
FREIDI XHV ERVK DW=8 + DQG DIRXQG VKH

ZRUG : H GRNIRZ DG VR FROMOXIQ) RXU
F&RWH FR@ERWMRQLQ

7R VMH UWHDGHU Rl WKLV DQOXDOWHSRW Z H

HOQFRXUWWH ®DQQI EDFN DQG EHIQU
IP SIHWHG DQG IQVSILHG E\ ViKH UHVXOV Rl

VKLY UHVHDUFK XQWOQ
+DSS\ HDGLQ
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&HQMU IRU 6XUWIFDO 6FIHQFH  &66  \KH
5 HVHDUFK XQWDW' HSDUR HQWRI 6 XU HUY
“HDDQG 8QYHWMW +RVSMIO =8+ LV
IRXQGHG DQG ®IG E\ 3 RIHWRU &RQUXODQW
VP DIOF | JHQXU DQG FROMMW RI P RUH WKDQ

UHVHDUFKHY P RW® P HGLFDO GRFVRW/
DQG P HGIEDOWXGHQW EXWDOR P RBIFXOU
EIRRIMV SDWRERIMN GDID VFLHQWAN
EIRIQIRWP DAFIDQV GDVID HQI LQHHY QXUMHV
DQG SK\ VIRVKHWDSMV

2 XUUHVHDUFK

7KH UHVHDUFK LV GIYIGHG IQIR | RFXV DUHDV
7 DQUIMRQDO IHVHDUFK  FOQIEDO RXVFRP H
DQG %) ' D  3HWRQDA HG 0 HGIFIQH
© MKIQ VWDQVDMRQDOUHVHDUFK ZH DIP R
EUGIH WH JDS EHEHHQ VFIHQWMIE
WDQUDMRQDOGIVFRYHUHY DQG SDMHQWFDUH
1Q WH 11HG RI P DO Q DQG EHQI Q VXW HY
DQG SHURSHUDWYH P HGIFIQH 2 XU P DIQ
IRFXV IV WH SDWRSK\VR®J\ Rl SHUL
RSHUDVYH VWHW DQG ViKH P RGXOMRQRI

$%287 86

SRWQUWDO WMHWRLY/ Z IWIQ FRA&WHFVI2O
VXU HY
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SHVDUFK  ZIWKIQ FAOQEDO RXVWFRP H
IQYROHV SRVUMIYH QHIDWYH HITHFW R
GIDI QRMEV WHDVP HQW SDIR®I\ DQG
SK\MR®J\ DQG VHHNV VR P HDVXUH
FKDQI HV LQ KHD®K P RWON TXDOWV RI
@H HWF 7KH %) GDW  3HURQDT HG
0 HGFIQH 30 JWRXS XVHV GDVD IRP
' DQVK WHJ MMHV 1Q FRP ELQDARQ Z VK
WDQUDMRQDO GDWD IWRP SWRRI R
FRQFHSWF@QIFDOWWXGIHY SHURWP HG 1Q
&66 DQG DUMIFIDO LQM@HQFH VR
JHQHDW P RGHY VR SUHGIFW SDAHQN
RXWWRPH ©ODGQI W P SWRYHG

GIDI QRVHV SWRI QRVHV DQG WHDVR HOW
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,Q - DQXDU VP DIO* | J HQXU FUHDWAG
WH ( QKDQFHG 3HURSHUDAYH 2 QFR®JLFDO
&RQRUAKP (3H2 QF DW=8+ Z WK \KH DIP

VR FRPEIQH SUQFISBN Rl RSWP JHG
VXU LEDO DQHWKHVIR®R] LEDCDQG RQFR®J LEDO
WHDV? HOW 1Q RUGHUWVR [P SLRYH VKRUN DQG
@®Q WILP RXWRP H Rl SDAHQW XQGHU RIQU

FDQFHUVXUW HY  $V D QDWUDOH] VIQVIRQ ViKH
&$* 326 &@IFDO $FDGHPIE * IRXS o
3HUWRQDO HG 2 QFRBJIFDO 6XUHY  ZDV
HWREQKHG [Q - XQH 7KH DIP Rl \WH
&$* 326 IV VR XVH 30 DQG DWAILFIDO
QM@ HQFH $, VR GHYH®S YDIGDM DQG
IP SGP HQW SIHGIFMIRQ P RGHY EDVHG RQ
' DQMVK WHIDAMU GDD  &RQVHTXHQ®  RQ
) HELIKDY WH LW P RGHO ZDV

IP SGP HQMG DW' HSDUR HQWRI 6XU HU

=8+ DV DQ HYIGHQFH EDHG GHFIMRQ

VXSSRUMRROVR VUDW\  SDAHQW Z MK &5 &
IQR IRXU UN SWRIIGNV EDMHG RQ VKHU
SIHGIEWIG  \ HDUP RUWDOW

$%287 86

CLINICAL
RESEARCH

CLINICAL
IMPLEMENTATION

2 YHIHZ Rl WH&$* 32 6 FRMERWDWRQP RGHO

,Q - DQXDU 3WIRIHWRU * | JHQXU
HWIDEQKHG D SDWHQAQHDU UHVHDUFK

QERWDRY DWES + DIP LQJ DWSHURLP 1QJ

SWH DQDOWEDODQG  DQDOVEDO DQDOVHY
RQ MAXH DQG E®RRG VDP S®N FRMIFWG
ILRP  SDAHQWV 1Q VKH SHURSHUDAYH
WDMFVRY  7KH JRDOL VR HQUFK VKH
P RGHOZ MK ELR®J [FDOGDVD J HQHUDWAG
IQ RXU KUK® VSHFIDOHG UHVHDUFK
OERWDRY  7KXV D PRGHOZIMK ERWK
FOQIFDODQG WDQVDMRQDOGDVD Z LOBIDG
VR D P RUH SUHFIVH VIIRUQJ RI VKH W KW
VWHDVP HQADWAKH UJ KVWHAP H VIR VH U KW

SDAHQV DQG  WHWHE\  SUHYHQAQJ

FRP SCEDMRQV DQG HFXUHQFH DiWMU
WUHY GDGIQ) VR P SLIRYHG SDAHQW

VXWYLYDO

) XUMHU IXQGIQJ IWLRP 1RYR 1 RUWGIW
) RXQGDMRQ DQG ,QMWHJ §.6 KDYH
P DGH IMSRWLE®! VR | XUMHUGHYH®RS RQ
WH SWHGIFVIRQ P RGHY DV ZHDDV R
PD\H FR@ERUMRQ DFIRW 1RWGEE
&RXQMHY  FRFHWQI  |HGHDMG
GDRQY
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,Q ZH KDYH FRQWVROGEDWAG WKH
H SHWWH 1Q WH &66 ZHWOERWDWRY 7R

VXSSRUWWWH FXUHQWHP S& HHV ZH KDYH
HP S® HG 3K' / DWH $QGHUAMRQ . YIFK DV
D SRW GRF DQG ZH ZI@® EH [IXWKHU

H[ SDQGEIQJ 1Q

,Q ViKH LHVHDUFK @ERWDRY VIKH | RFXV IV RQ
FRH  WAXH DG  E®RG EDVHG
P HVKRGR®J LHV VKDWFDQ SURYIGH VKH EHWW
SRWE®I GDW VR SKHQRWSH WH WP RU
HOWG DQG  SDMHQMSHFLIE WA \WWP IE
IP P XQH SURI L

7KH YIVIRQ

8VQ) E®RRG DQG MAXH SDMHQAVDP SGV
FH® P RGHY DQG GHVIBIG WDQVFUSVIRQDO
DQG  KMR®RIIFDO DQDOVHV DWH  EHQI
GHYH®SHG DQG SHURWP HG VR LQYHWA DM
IP P XQH DFVIYDARQ VKH SUHVHQFH RI FHUWDIQ
PIFIRERD DG VWWHPIE PDUNHW RI
PPXQH GMVXQFMRQ 7KH YMRQ LV WR
JHHDWM D NRRZGGIH SOMRP Rl
WDQUDMRQDO UHVHDUFK  IHVXGAV  DQG - WR
IP S®P HQAMKH J HQHUDWAG GDVID LQUR VKH $,

EDVHG UWN SIHGIFVIRQ P RGHO&XUHQWD VKH
PRGHO LV EXIOVRQ ' DQWVK WHIMMU DQG
FQQIFDOGDVD | LRP  SDAHQW GIDJ QRVHG Z VK
&5& IWRP EXWWH DP 1V DOR \R
LOMI DM WDQVDMRQDO GDVD J HOHIDWAG 1Q
WH UHVHDUFK QERWDRY ([ WIQGQD  VKH
P RGHOZ L@P D\H IWHYHQ P RUH SUHFIVH 1Q
SUIHGIFVQJ RQH\ HDUP RUBOW

7KH @E HTXLSP HQW
Q WH WHWHDIFK FRWH ©E IDFION FHO
FXOXWH | DFIOAHV Z HH HAREQ/KHG DIP LQU
DW GHYHBSIQ) SDAHQMSHFLIE P IQL
XP RXW VR FD@BIG SDAHQAGHUYHG

7+( 1 $%258$725<

RUDQRIGV 3' 2V E\ WP XOWMQ) EIRSVIHV
FROIFWG | IRP &5& SDAHQW

7KHVH 3' 2V FRPSOGMA® PIPIEV VKH
SDAHQAY WP RUDQG FDQ VIKHUHI RUH EH XVHG
VR H S&RUH WP RU FKDUIDFVALMAEY LOFOXGIQU
WP RU P IFLIRHQYLLRQP HOW VFLHHQQJ  IRU
UHVSRQWM VR GLLI HIHQWFKHP RKHWDSHXVEDO
WHIIP HV DIP Q) DWIGHQW\ IQJ ViKH RSWP DO
WHDVR HQW

© HXVH VKH Q& RXQWUO $; $QDOMY 6\ WP
ILRP 1DQR6WIQI VR GHWAFW WDQUFUSVIRQ
GIYHY' R XS \R Gl HUIHQAD HQHV 1Q ERVIK
E®RG DQG WA/XH SDIUHQAVDP SGNV

&RP SDUQJ DQDOVHV Rl VDP SGN FRMIFWG
EHIRKH DQG DIWIU WXWHU RU D VSHFLIF
WHDWP HQW JLYHV XV WH RSSRUXQW R
GHWIFW SRMEG®! LQGXFHG FKDQIHV  7KH
WP RXU LV KHWILRI HQHRXV DQG FDQ FRQUWW
R GLIHHOW FH® WSHY W IV VKHUHI RUH
[P SRUBQWR LOYHWA DA GLLI HIHQADUHDV RI
WH WP RU 8MQJ WiKH * HRO [ LOWAKP HQW
ZH FDQ PDNH [P P XQRKMRFKHP MAR
EDVHG P XORAMDIQQ) VSDMDOSWRIIMQ) RQ XS
W GLIHHQWDHDV 1Q HDFK WP RU DQG
DWHW P XFRVD DWRFIDMG P LELREIRP H RQ
VKH * HRO [ VSDVIDOSLRILGIU 7KHWHE\ Z H FDQ
FRP SDIH HJ QRUP DODQG WP RU WA/XH VR

J HWOQWLI KWQUR VKH GLLI HUHQFHV

$V D VXSSGP HOMR ERVK WKH 1 DORWMQJ
DQDOVHV DQG WKH RUDQRIGY ZH FDQ
SHURWP [P P XQRKMRFKHP [EDOVRIQLQ) V
DQG ),6+ DQDOMY RQ FROIFWG WP RU

WAXH : H FDQ WHQ YIVXDOVWH WKH
®FDQDARQ  RI VSHFUIF  EIRP DUNHWY/
SWHGFWH IRU WHDW HQW WHVSRQWH RU

YIVXDA H VWH QI LOMDWAG P P XQH FHQ@Y 1Q \WH
WP RU

3$* (



6DP S®&VD\ HDU

" LITHHQAWVSHV RI DQDOWHV RQ
ERRG DQG VWA/XH VDP S®IV DUH
SRWEG®GI R GR 1Q WH UIHVHDUFK
OERWDVRY

7+( 1 $%258$725<

















































































