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'"HSDUWPHQW RI OHGLFDO %UHRHAKG LY QUMHBKIOLX RHDOHGLFLQH DQ
1DSRFD 5RPDQLD

$EVWUDFW

3UHHFODPSVLD UHSUHVHQWY WKH DVVRFLDWLRQ RI LQFUBBVHG EC
QRYR LQ SUHJQDQFLHV ODWHU WKDQ ZHHNV RI JHVWDWH®RH V7 RIQ/ P X
ERWK WKH PDWHUQDO DQG IHWDO RXWFRPH KDV EHHQ DWMKHQREZEX R G QFH
RI VHL]XUHV DW WKH WLPH RI ELUWK 30ODFHG E\ WKH :RUD G HMN®IONK 2
FDXVHV RI PDWHUQDO GHDWK ZRUOGZLGH DQG EHLQJ D PHOQWUQ.D AOX WH
DWWHQWLRQ RI UHVHDUFKHUV 7KH WDUJHWHG VWXG\ GRKIPFIWHIMR QODWK F
FOLQLFDO IHDWXUHV Rl WKH GLVHDVH LQ WKH SDVW WHRRGRHV D &HHOMHUFOW
SRVVLEOH LQ SUHJQDQF\ PD\ EH DFKLHYHG E\ WKH LGH®WNHEDVEKRBKR
FRUUHODWH ZLWK WKH RQVHW RI SUHHFODPSVLD DQQXBRKHRYWW X BLL\M K
UHTXLUHG LQ RUGHU WR FODULI\ WKH ULVN SURILOH RI SDWLHQWV SUR

SH]XPDW 1RL FRQFHSWH vQ (FODPSVLH 3UHHFODPSVLH

3UHHFODPSVLD UHSUH]LQW DVRFLHUHD GLQWUH YDORULWOH WHQV
VDUFLQ OD SHVWH GH V SW PkQL GH JDVWD LH $FHVVWRDTRIMRPLEG RV
PDWHUQR IHWDO HVWH R DPHQLQ DUH UHGXWDELO UHFRQRWDVFENVWEEH
30DVDW GH VWDWLVWLFD 2UJDQL]D LHL ORQGLDOH D 6QQYW OLR RGLDOHU
ILLQG XQXO GLQWUH SULQFLSDOLL IDFWRUL GHWHUPLQDQUIX @ LD W B QWLH
FHUFHW WRULORU 'LUHF LLOH GH VWXGLX YL]DWH VXQW 8 WRR/GILQ LIEDUGL
VHPQLILFDWLYH vQ WDEORXO FOLQLF DO DIHF LXQLLDFQ KXQWHPROH GO G
SHQWUX D IDFH SUHHFODPSVLH VH SRDWH IDFH SH FULWHUL L JFHQLHL EFIL
SURWHLFL SHSWLGLFL FDUH VH FRUHOHD] FX GH E XWX0OHBUERIFIOLD PESAVX
DSURIXQGDWH VXQW QHFHVDUH SHQWUX D FODULILFD SWRH. OXO GH UL\

EXYLQWHSBKHE®DPSIVH DE ISRRADEBJUNHU SURILO GH ULVF

3UHHFODPSVLD UHSUHVH®WM WIS BRIGXBIDEECH BDGH UDQJH Ul
WKRORJ\ ZKLFK FDQ EH GHILQN® XEPBYD\ DWHWRKGDFPBWRPLBWLOO OC
WLRQ EHWZHHQ LQFUHDVHG EGRME BQ HALWKK HF YBDXAV GIHGLYBR W H
WHLQXULDGRFERYELOQUHIQD QW ARWHG ORWAMI RI GLVHDVH
WKDQ ZHHNV RI JHVWDWLRQ 8QGHUb HFIOD BDRRINL QY RIPDVRQ WKH
SUHHFODPSVLD LV D SUHJQD QFR\HYDWEKHROWRINL RG SQDFHGMFD® SUDF
RULJLQ ZLWK VHYHUH PDWHUGDO #&QGWIHW N OL @ RAOK/H TRHIEDFGH 5 D W L
VKRUW WHUP DOG ORQJ WHUPH FWKHY VGKH IGVH G FQ0 $WQ FWIRQGVH (J\S W

&25(6321'(1>a /XFLD ODULD 3URFRSFLXF HPDK®RROKXFRDPDULDSURFRSFLXF
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,QQRYDWLYH FRQFHSWV LQ SUHHFODPSVLD HFODPSVLD

IDWKHUV RI PHGLFLQH +LSSRFKHDMHIVKDQEWEPWQMMS UHOBQWMALQJ D
WKH SUHVHQFH RI FRQYXOVLRWKHDOHWHK®G RVLEO B VRL REGHAL DHUG LQW HU
,Q WKH PRGHUQ ZRUOG WKH |ISOWK REMWW WH LUFDAMWHM[W]1 HFODP S
ERRN HGLWHG E\ J)UDQFRLV 0 DWLDL PHDX W R HVEKHUFH,QWHXIJH Rl PDWHU
FHQWXU\ FRQWDLQV D IX0OO FKHQVHB QG HQ CSLUGHIJ @ DVQ K \HEDDHP § HILV W
VLD ZKLOH LQ WKH IROORZLQBRHMGAWIRW VUW & K FDW\R QR OIRIW WRK H S
GXFHV WKH FRQFHSW RI LQFURBWBGFBXWNWR LBV HDR VW KRWYHO UHD V
RSPHQW LQ SULPLSDUDV DV ZRD/OHD) VX P FRWBBEW\RIVIKUPK PRV W
Rl GLVHDVH DFNQRZOHGJLQJ OMKWHRER WIR \HHOHDWPIS \RODWEBRIRHFODP SV LI
LI FRQYXOVLRQV LQLWLDWH SULRU,@Q/R WKHKWQPWKH EQUWK QDWLRQI
7KH WHWDDPIWLBZHG KRAHYOMHFWHEGE WKH SULRULW\ DFWLRQ Gl
%RLVVLHU GH 6DXYDJH ZKR LKQHBDW K/ SRDWR\ 38 PW KWRQURIDO [HWDO K
OHWKRGLFD GDWLQJ XV HVL P®RW R AW FIQE FHHSIRY WEBIUIRUP R Ol
WXP FRQYXOVLRQV 6H 6DXYDPH QW WRHOILUVOW* WR7 RBNHS MAVAHU R1 S
GLIIHUHQFH EHWZHHQ FRQYXO¥YDR Q ¥ LRV IF & UDUPLR)Y JDWVK EIL WW K HHQGH D G |
3JUDQG PDO” FRQYXOVLRQV LQQBSLPRIGWD @ HWS\URG RWKHW \RKAD VLR Q
WHUP *HFODPSVLD SDUWXULHQWLSPHMFROBRSXVBGZDRUSWHRLYHQ WR |
]JXUHV DIIHFWLQJ WKH SUHJQRQWKSIRWLHQWD LUFNQBRHFEHMW.JQD W }
SURJUHVVLYHO\ HPSOR\HG E\ 1HIRP D,Q RREMGMHIWW RF EB QIVEDGIGWR DO W |
HYHU PRUH ZLGHO\ XVHG LQ WGXWH/ H,D WHK DFHI® WIRUYU H@X(PH WKH QXPEH
URSH 6XUSULVLQJO\ KRZHYHUW WRM RUHUPIBREGRFSVWERHRY H[WHQW
SURSRVHG E\ GH 6DXYDJHV DV W \IHRHWEA MWMIQUF IRHFRIQLVP RI D
YXOVLRQV ZDV PDLQWDLQHG HRUL RSB WK R JHQIUR K\QRADKHV LYV ZHUH
RQO\ LQ WKDW WKH LQWHU GBIWWRQDEG \FRPPW & RWWHDRQ XA HEKHP T3
IURP WKH GHILQLWLRQ RI S U HHF® WK EB DIRR® \R E R QY WMWIKH@RHV ZK |
FRQYXOVLQJ FDXVHV PDLQWDI@XQURW KB QA A WGR WD \GHI VF U LE H
SFRPDV DQG VHL]XUHV RFFXUULQJ $\WQ W kKU I HQ D Q QAFHIVRIXHIPKAH U Q V W
ZLWK SURWHLQXULD HGHPD DSIE] H\ISGRUNIRQYDRQIY WKH SODFHQWD
'"HVSLWH DOO RI WKH SURLQHW KH\GH MBIOWRSRY B 86 \RH B/EMIH/ADODFP S \
ILHOG Rl PHGLFLQH WKH VSHBWIUKEHRIWS VKRB ®DRSVLDQUWMKH XQGH!
PDLQV DQ LPSRUWDQW WKUHDW®WUKRHFABBOBYBN LDH WZH VEK \LMRY ARWW D (
ZHOO NQRZQ DQG PRVW VHYHWPHWREROILLFD W HR® W HF MRPBSQGRWKHO
VLD UHPDLQ WKH PRVW IUHGRWQWHFDOWUHV\VREZIPDKISUBPBQ LQYRC
GHDWK ZRU®GXLEW VXEYHUVSEYH SDODKBYRD LW
LV RQH Rl WKH PDMRU FDXVHV Rl IHWURP® D @® PQMAHDUQ S 8 IGHIHFN/ L Y H
H[SODLQLQJ RI WKH JOR E D OWPIRNJNWD @ [K\WP\X\® BV GRU\ TEBQLRRMLGE H
+HDOWK 2UJDQL]DWLRQ :+2 UBIBRWWKW K\SHPWWGOWVLYH GLVRUGHU Z
QDO GHDWKV \HDU DV EHLQJ GOHD WWR BVEG W WSHH B MWUHRQAOLDY\M RGJLWV \V W H
RUGHUV Rl SURWQDQFNKH O H DO/ SV SIIPVS UMW IDFHV D SURJUHV\
VLYH LW LV DOVR WKH :+2 VWBW LRDWIFY QIKQ FW DLGIHHQW Y \VMM PV SR
SUHHFODPSVLD DV EHLQJ UHVERQNEEO® I\R H WDBLSVURJYLPEMPHDOH HFOT
IHWDO GHDWKV \HDU DQ & UDQ NWHRMRUVKPDW KRORHIEDY O HGHPD
WKH PRVW LPSRUWDQW FDXVH RFDSUEPRWYEQHVELUWHKS D@ MWKEDPD JF
LOQWHUQDWLRQDIY FRAKX QUWLW PRESOWURQPRDIXODWLRQ KHPRO\
LPSOLHVY DOVR DQ LPSRUWD QW QMHRQBRWD & HFPRRRIE\VGIMVH GHWRVBHE OL Y
IRXQG VRFLDO LPSDFW XSRQ 8RB WHRLHON VS RBDOODALIEERIQ BSXG®PRQD U\
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*HRUJLDQD 1HPHWL

PRQDU\ HGHPD ODU\QJHDO HGBPBVIIDGXOW UHVSLUDWRU\
GLVWUHVV VIQGURPH UHQDO WH UKHQRUW GRPBIYHWR VWO ISUIFFDO U
WHLQXULD FRUWLFDO DQG W XEKH\DAHQHPURRURXJIKO\ GRFXPHQWH
7KHODFHMWPHQWUDO RUJDQG. 6 CBLLLHWP@DWSE LDOV :HOO SURYF
VLD LV DIIHFWHG IURP WKH IRHPRDWQR®3V\EDRRE\SWKHVIXQYH PD
FRPSOHWH WURSKREODVWLF [EQMB\RRWQD MMIESE\L (B) 1UR K LWKHR 1H L
EHJLQQLQJ RQ WKH ZD\ WRZD UGPREOQF KQ@WE DW L QVXFILIFDMBE\ %0,
DQG EHLQJ VXEMHFW E\ PHD QYURIHW® Bl PISW\W B W IQD ®UK\BIHRMVHRU HJ Q
VLRQ WR WKH ULVN Rl SUHPDYDXQHLENW DRIQIHQ@W BDESMBEWQLRQF\
SODFHQWDH 7KXV WKH SODFROWRUWE LG LRV KWK H OR£) I LKICEHGV BV P H ¢
SDWKRJHQLF SLOODU DQG RQOWKH BWXBO KDXQGR LOPERE GIMD\GENRYUD IV VA K
JDQ LQ SUHHFODPSVLD KRZHYHU WKH HVWLPDWHG UDWH R
2Q D GLIIHUHQW IURQWWBWIBVYHQFF HUPIJD@MN RI WKHVH IDFWRU
ZKLFK PD\ EH FRQVWUDLQHG WRHGIQDO BSQEPDWXUWR\DDIP®VH SRV
ZLWK LQDGHTXDWH UHVRXUFHWRLW K H] WHD XWKIDWW. PR \OW | 1$ RW L H QV
OLPLW VLWXDWLRQV PD\ HYHQD®WRWRUWX WRIWYHR WHB KRAHNVS O HVIHD F |
WUDXWHULQH HQYLURQPHQW BIUWK LLRXAW SDWHGDWFW B G IPD BVRIW QL
WLRQ DQG LQWUDXWHULQH IHRDOZERPWK H WKH FOLQLFDO IDFWF
*LYHQ WKH IDFW WKDW WG® BWHGE QLR DAXK 1S IRFOMHYW R WS RHF O D F
Rl SUHHFODPSVLD KDV UHPDL@RG XQOKBRURGE VDR I HVQ MH/
\HDUV WKH UHVHDUFK DFWLYLW)\ R HRKODHG JRIQ MWZ RFRDW® FKQL
GLUHFWLRQV IURP DQ DQWHQWDKWD SUBI® GV HB UK V) B HBHDQHWKLFF S L
SHUVSHFWLYH VWXGLHV KDYWXVEPIS® LLEW HS URLY FSQWHG D MPSH/ LD F
RQVHW Rl WKH SUHHFODPSWL¥FVH® 0V RPH DL WK 6 WHDFUMLRQ PHD
GHWHFWLRQ RI WKH FKDQJHV *HQ HWQ FH USRONRR WSHOLF PYJ RIV R QK
DQWLFLSDWLRQ RI WKH IHWR MIDWHQGIIEO SFOMMKIZFOR M L2QVFKUHLP Z Q\DHV H C
VDLG WKLV LV DQ DWWHPSW SARHHGBQ WS WL B UAHAIHF WU RS RDF & PWVI
ZLWK VWDUWLQJ SRLQW LQ WKRIUSYWIK\R IHQGE PR NV QRNRIOY HRG 11g
SUHHFODPSVLD ZKLFK ZLOO BGRVYKWWDSDWGE. ERWY ZQWR WKHHRQV |
OHFWHG JURXS RI LQFUHDVHGZUWANKN WWRH GIHYWRO R B VB BI® B O DRSW F R
VLD ,Q D GLIIHUHQW UHJLVWHABQGKNWBGFRQKDNDIRG XSTHELRQW JU
ILQGLQJ QHZ PHDQV RI LQWH UQHRXYJ GALMMKU WEXHWERRQWYV W RDUFH G
WKH GLVHDVH LQ RUGHU WR PYBYFUJBIOLW Y PHR/Q \FHRTQMAQB B8 L FRVR U\ L
WKH PRWKHU DQG QHZERUQ E DHW HQWDVWX QI HDV LZHNOR0 YLRB W K H
WKH DOWHUHG PHFKDQLVPV XQI&HDOVWKHYV 3HUbIHFOLIRINHFIWLRQD O
7KXV WKH WZR PDLQ FXUUHQRDWHVIQDOF EHRRWKZ B \YKWHKJ SUHG LV
JHW WKH SUHGLFWLRQ DQG W KWIUD SEXXW IDFOS RVIY ISR\VOH YWHY @ FBUH
ODPSVLD JHQRW\SH LQ WKH LGHD RI D IHWR P
7KH LGHDO UHJDUGLQJ S DHR\FLORDGP 3 K ILIPK SYCHIELG-IWALIR B DW K RJH Q
ZRXOG EH WR EH DEOH WR VHOHPH DY MQU DM HHDW OR TKW KN MIHS®D W |
SUHQDWDO SHULRG WKRVH SD\WVHRRM\G K FSRVG X ® W RUWB W HUU H I W
WR GHYHORS WKLV VIQGURPH FHIHFRIQ MHSWDRRQROLDWIR@®EHWZHH
XVH MOHQUEDK SURILOH RI WK D GG VELUHHF MD/P $ WIDDU WDQIH VFDOH
SRLQW ZKLOH WKH UHVHDUF KPNVQRMWID® WV HDQWY VDX\HHQW K H VPFRDWA W F
VXEWOH LQVWUXPHQWYVY Rl IXQGQRW@QIBOWRH 5 U RVYHWIRQ WKHKHG H V L
DWWHPSW WR GLMFRFPHDULAD B R SWHGH¥FHDWHVWY LQ WKH FXUUHQW RE
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,QQRYDWLYH FRQFHSWV LQ SUHHFODPSVLD HFODPSVLD

3URWHRPLFV DQG PHWDERBGHRUBWBVHLWZBHPBKBY DQ XQIRUVH

UHVHDUFK EUDQFKHV EHORQJXMWWE UHFGDRHMDWO@S W H\GH. B WDKE O H

XVHG WR FKDUDFWHUL]H WK HFOWRIXDH R G MWLH GHGH BPABRBSWKPV DU

SDWLHQW ELRPDUNHUV IRU WKLV SDWKRORJ\ DY
9DULRXV SURWHLQV DQG EH®\HE B VGZHIWKW HQWOXGHOVLF PHWD

LQ VWXGLHV DLPLQJ WR GLVFRDHWL GIOVD QY REKIDRVD R (5 & HGIZHMIOY H W F

WKH YDULDWLRQ LQ OHYHOV P&GWHSULHY ¥R Q LFEID® KHMVHF WR O H

HFXOHV ZLWK WKH RFFXUUHQFH RI SUHHFODPSVLD DQG

PD\EH ZLWK WKH GHJUHH RI VHYHUWLWSRI&RH GLVHDVH sV

LQ WKH FDVH Rl WKH JHQHWLF ULVN SURILOH PROHFXOH ZKRVH

UHGXFHG OHYHOV ZHUH DVVRELDWWRGS Ak WK o S VRIUE RS Wiro"

SUHHFODPSVLD ZHUH LGHQWLIEIEHGKHVEKUH G PAPRX O B /S HWG R WRMH HYHU\

OLXP GHULYHG JURZWK |DFWRBRé?*‘f"SU;\'&?{HDDgQﬁﬁ%@,g,\,q,pFF\eYZWK*HQHYD R
IDFWRU 30*) SUHJQDQF\ DVVRERDWHG SURWHLQ

SUHJQDQF\ DVVRFLDWHG SODQ’P%Q\VE,&OWW&%Q’@LDQ@@ Y PRIV SR

DV ZHOO DV RWKHU PROHFXOHY ZKRVH LQFUHDVHG OHYHOV
ZHUH OLQNHG WR WKH RQVHW RI"sQHWFO 0PSB VROXEBHPTSVED

HQGRJOLQ V(QJ LQKLELQ DQG DENHEYDLRE$LD3 &/ 'HOHHWRIL Q H WSV FIVWAWIHQ % X L C

WKH 1PV OLNH VROXEOH W\URMEQEMEREYH ook d W iV hiorsprow vr

DGUHQRPHGXOOLQ ZKLFK SURXW®SWRzZE DY HRWD SUudRMOHYEXPL X O W RIDAHH U Q D

DJDLQVW SUHHFODPSVLD G\vyiix&awW] & * Kl TRRYUIB Qs OPPSVLD

FLILF IRUP RI WKH YDVFXODU H@XRMWPKkBKXL'X PUG HEADYHA DRV RIZOM KO GLVHD)

* * F * '
IDFWRUV (* 9(*) HQGRFULQH J@BREa(Z) HQS 5P 65 sQILRINOLE JDFWRL
EDODQFH LQ WKH DSROLSRSURMPH) QHENURIARUP VDHKLEWK DUH HQ

D v 3DWKRJHQHVLV:DQJ $ 5DQD 6
FRXQWHUHG LQ SUHHFODPSWL%P%@W J/—t%Vg\%H RI $QJLLRJHQLF)DFWRUV 3+<6

ORVW PROHFXOHY KDYH KRZHYHU UHPDLQHG

WKH VWDJH RI FDQGLGDWHYV DSZIBOLW HEé%QHPHO '@F&ﬁ_ D WHI&OWRX
HFOD SVLD WKR S ORJ LDJ(?_|RVLV D
WR FRQVROLGDWH WKHLU SRV5|4_W|\I_&:Q)DQV ELRP@ NHUYV |_ SUH

ODPSVLD *LYHQ WKH KHWHURJ?—I’%‘&I‘?PW %lLWR@P\?V\?RWEWLrFQ RGDWL 9

KH PD PHOW RI SUH HFODPSVLD LQ SUH.
GXFWHG VR IDU IRU HDFK RI aM¥KHV Hx®&\ OHEs}(OHV D FOHDU

VWUDLIKWIRUZDUG FRQFOXVLREVBHOMBR (BIE KRG UASHQVIARID PEHNRW -

DPSVL
LQJ WKH FOLQLFDO DQG VWDWLs\éE\HluﬁvQOoUi‘b@/'ﬁY@QsEJHHEbd/NK\MDDo@D@’m
VHV SHUIRUPHG +\SHUWHQVLRQ

XJOHU 6HQ RHV (0. GH *URRW &-0 6

'RSSOHU LPDJLQJ VWXGL"(% Bd)LBPFW(b'UQ/ORQD?(VV\éUVH—FQQJHSUHHFODPSVLD

DUWHULHYV KDV EHHQ SURYHQ W® RORHFD 2¢VY \NI’L\@WV\PFR WUL
XENLWW . +DUUL 5LVN IDFWRUV _IRU S

EXWLRQ LQ WKH DQWHSDUWXPEﬁHM@bF\)MNH@DR%LNV LA R PR WREEIHG
RI SUHHFODBBVLQFUHDVHG SXOMDWA OXWWILKRGHY =DQHWWL DOOHQEDFK

UHFRUGHG IRU WKH XWHULQHs T3 Vel DI E@@%ﬁ %YjQ%P#%DFQERE{)V RI SUH

UHQFH RI WKH SURWRGLDVWRO& UV Q'RW FHROID W HRP LU KFDDD! $) ZRYMIN Vo LRPD

RI JHVWDWLRQ LV DVVRFLDWHGGIWE, Wi GRY BARSPHIW Rhrone sy

SUHHFODPSVLD DQG LV D JRR&RSUHGLFWRU RI D SRRU PD
/IRYJUHQ 75 'XJRIlI / *DODQ +/ 8WHULQH DUWHU
WHUQDO IHWDO RXWFRPH WLRQ Rl SUHHFODPSVLD &0LQ 2EVWHW *\QHFRO

7R VXP XS FRUURERUDWLQ<JXBLOOKR>KLMVPQH2/Q-Z>LBH:IX/H-IDUSSKOLRSRXORV <

HIIRUWYV ZH PD\ vDIHO\ FRQF ¥RR WKR W RBEITE SORANEDS S hwiun ks

KDV EHHQ DQG UHPDLQV DQ DIHVMDVRURXIEDFIHY WWD G OV YHHN D @BLWPDOO IRU .
SXWHV DQG FRQWURYHUVLHV 'BVELWHOWKH UHVHDUFKHV LW

2EVM\WHWYHERDRJILD
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75$7$0(178/ &+,585*%,8&%/ /$3$526&23,8& $/
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$ 6WUHWHDQ

&OLQLFD 2EVWHWULFD *LQHFRORJLH 6SLWDOXO -XGH |

5H]XPDW

IXFUDUHD UHSUH]LQW XQ UHIHUDW JHQHUDO FDUH WUDWHD] SLU
WXERSHULWRQHDO 7THPD HVWH LPSRUWDQW VQWUXFkW WHHLWLWDEW

IHPLQLQH vQ JHQHUDO

i1Q UHIHUDW VXQW WUDWDWH HWLORJLD HYDOXDUHD ®OH GL LQ
ODSDURVFRSLFH GH WUDWDPHQW PRGXO GH VHOHF LH DSEBFXRQMHOF
IDFWRULL SURJQRVWLFL GL UH]XOWDWHOH

$EVWUDFW /DSDURVFRSLF VXUJLFDO WUHDWPQW RI IHPLQ

7KLY SDSHU LV D JHQHUDO UHSRUW WKDW GHDOV ZLWK)MX® LVV>
HWLRORJ\ 7KH SDSHU LV LPSRUWDQW EHFDXVH WKHVH LIAWRW V CCLAVR [X

JHQHUDO
7KLV VWXG\ WUHDWYV HWLRORJ\ SUH DQG LQWUDRSHBRWYLYXHNVVH

XVHG IRU WUHDWPHQW PRGH VHOHFWLRQ IRU ODSDURMFRBEW R/XW DHQG

RXWFRPH
.H\ ZRUB¥ER SHULWRQHDO VWHULOLW\ ODSDURVFRSLF VX

,1752'8&(5(

IDSDURVFRSLD UHSUH]LQW R)PAWRGLEKHIHL v@DL LPSRUW
ELODQ XO XQHL VWHULOLW LQIQ&HQAOHD D 8 WHU BODN B VXS V X Q
WXERSHULWRQHDOH vQ VSHFLD® LS UH QVDISRIVWX'\W H/DX HW W HQ R/ VW W
WHUDSHXWLF (L SURJQRVWLFUDSRUWXULORU VH[XDOH PHWRGH F

6WHUOVNWDBHDQHUWH FD O&L'SWHWFRQBMS$I]IHQL D XQRU QR[H SU
OD XQ DQ GH YLD VH[XDO OGRWRDO BDXWRAREXEOKQHUDO aL
KHWHURVH[XDO 6WHULOLWDWHD WXERSHULWRQHDO HVWH FHD
GHWHUPLQDW GH SDWRORJLD WXHD2U3SAR*$HWBLWRGHDD v.Q
SULQFLSDO GH SUH]HQ D DGHWHQLHGR02S5H U8 %2 3GWARULDXH[LD OH

7HUPLQRORJLD XWLOL]DW vQ IRQPRGHRBNDWIH QHHUDKIHO: DFHV W |
OD/WHULGWAPWH VHFXQGDU GX S WILRRRADD VWHULOLW LL IHF
IUDQFH] ULQIVWDXVBSMLWDWH VHFXQERPSRQHQWD HWLRORJLF W
GXS GFRDOD DQJORVD[RQ GHWHUPLQDW GH DOWHUDUHD PRUI

&25(6321'(1>a $ 6WUHWHDQ WHO

&89,17( &+MWHULOLWDWH WXERSHULWRQHDO % FKLUX%%YW%‘%@UDWM%%_LFQA



7TUDWDPHQWXO FKLUXUJLFDO ODSDURVFRSLF DO VWHULOLW#@LL IHPLQL

WXEDU SULQ VWISQRIHP RENMBOKFWRAH GLQ SURFHGHH GH UHSHUTF
ELIRFDOH DOWHUDUHD SHUHWHSHAL DVOF OMQW P X GHPIDVOR. GILV W D O
DOWHUDUHD PXFRDVHL SOLXUL DGHUHQWH HWF DGHUHQ H
SHULWRQHDOH SHULDQH[LDOH VIVX LDWHUD QB BB *,&$/(
)DFWRULL SHULWRQHDOU $\B$GW6 QA3 UHIHQWEY (5 GH7$7 ($
DGHUHQ H SHUL 4L LQWHUDQHI8®QRB(5,721($/
iQ = GLQ FD]XUL H[LVW DVRFLHUHD
IDFWRULORU WXEDUL FX FHL SHWHWRWHOOHNL RPQUPYHDPALSDO G
SURJQRVWLFXO WHKQRGEH]LROL]D SHUWBRBLIFRLOG Hi
OHFDQLVPXO SDWRJHQHWLHFRQ \DWH XYW XIH WLBPERDLIRSODVWLD
VWHULOLWDWH HVWH GDW GHYVDPSR QLU R QMRNIWR R DDF DGSHY W H U VOX. EDU
D RYRFLWXOXL 4L VDX VPSLHGLFDUHD WUDQVSRUWXOXL WXEDU
)DFWRUL HSWLLRQFR SIDFAL DL DFHMIMYLROILIDGBDSDURVFRSLF vQ V
VWHULOLWDWH IDF SDUWH GLQWHWPLWRWUHOH WUHL FDWHJRULL
SDWRORJLD LQIODP® V3R ULH&DHDWVY. LIDRD UH F XC5GH. QHEQIH VRS X O $
GHWHUPLQ OH]LXQL WXEDUH YR SKULWRQH D@HHY\DQY FXX@MD UKL JORVH  V
JUDYLWDW HD GIHOVHEIPHIQ VW HYUR OEXVIDDAUH ] DQVH GL WLSXO & + DFRO |
GLQ FD]XUL GXS SHULWRQLW SH VX3QDABH WH[VBEXSVHQIHF LL
PRGHUDVPHUXHFLGLYHORU GHWHUPLZQS WWIDWHL GIHWDGHUHQH vQWKOQL
vQ GXS XQ HSLVRG LQIODRMWRW H U L O@X®EH G RWHX OMULW XERRYD
HSLVRDGH LQIODPDWRULL GL SHEXISD QWHYHROWD % BBHIUPWRBMHUH SHUL]
HSLVRDGH LQWQ@BRDWRIHQW X 0X LP H{WIHR GGRIILIFD QH[LDOH DGHUHQ |
FKODP\G\D JRQRFRF HWFSHULWRQHXO SHOYLDQ DO OLJDPHQW
3DWRORJLD LQIODPDWRUIRYBHWGRBLQDDMWKWHOMMN®EWXUL DC
WXEDUH FKW (L VLQGURP DGHDIBG® WLBQH G QW B BRQLE B RWER OBIQVH LO
DPSORDUHD DFHVWRUD ILLQIEGWY HDHE REWQRNRGH MY LR PHQWR -
PHQ LRQD L DQWHULRU S D U L HRWDFO H
WUDXPDWLVPXOLBKLHXYHQFIDIEKQLFD DGH]LR O LWHIH E® LVWWH U L
FKLUXUJLFDOH FODVLFH PDMBMWS HFWWH \R RGHUN H GBH SWWGFLSLL
GHWHVPQGURP DGHKUPN@KWOPDL LPSRAHWDPRW QVLVWD vQ SULQFLSDO
FX FKW LQWHUYHQ LD DUH DPBERR®UHWP DGLPDNGHUHQ H D WURPSHO
HQGRPHWRMRJDDQ WXEDUDGDISWDUHD WHKQLFLL GH DGH]
SHULWRQHD OD GHUMHIMPK@V H A WLRSMHO DGHUHQ HORU H[WHQVLD D
PXOWLSOH FX SRWHQ L DGDHKYIRBXW HYQ AFDORUSUHFXP aL
WXEPBHIRORJLFH vQ HQGRPHWULR]SUW®EDSLLOH GH UHDOL]DUH D
HIHFWXDUHD HL GH OD VLPSOX OD FRP
(9%$/8%$5($% 35( U,ODWHUDO GLQ VXSHUILFLDO VSUH SUR
,175$23(5%$725,( U, 75$7$0(17JIJHVWXUL EOKQGH IRORVLUHD LQVWU X
WUDXPDWLVP SHULWRQHDO PLQLP
&RQVW [QRPQHYWHULOUWPHQWH QX SH SHULWRQHXO WXE
DQWHFHGHQWH LQWHUN[D@®HQXBKWDKHDLFRDHXMWEORU H[WLQVH IF
FOLQHOLWHD[OPLIQ UL SDSHFIRPYRW XULORU
H[DPHQ HFKR +6* WXERVFRSLH KL\OWHWYRMFPRBEDFUHIDFHULL DGHU
7JUDWDPHQWXO SULQFLSDI®PVB W @HIHVQADXBEWMYEWGHFD XQ HOHP
VWHULOLWDWH HVWH FHO O D SIDHIRVIEJRI®Y F $U LKR QVMK QIQF D BRIPIHRFOL ] C
KLGURVDOLQH VDX GH[WUDQ O VDWH
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$ 6WUHWHDQ

LQWHUYHQ LHL XWLOL]DUHD GH PHAEQDRID HJANRINEDEEQ ¥ X U
QHUHVRUEDELOH ODSDURVFRSLF VXQW SHQWUX
WHKQLFLOH SURSULX]LVH GH ZEG/MJURKGFLLLVEQWWDOH ILPE!
VHF LRQDUHD VLPSO SHQWVROBGEIRQHRVERPWDLS $
VHF LRQDUHD GL FRDJXODUHD FRIEARR\PUXFHIQWS URHPWOMN LPSOD(
DGHUHQ H GH WLS % GLVHF LOIDSHQWV RRSBEHR U HXYL M FG&ID WUS & OWD
'LVHF LD SRDWH IL LQVWUXPHQWDRFKEXXIUQY Y UXPX A\ W HBMH U LV P
W LHUH VDX ERDQW (L SULQ KLGURGILWWFHDHELOL]DUHD WXEDU
HVWH LPSRQWDQWXFFHVX®LOWHUNBIQ LMKWXUD WXEDU WHL
DVRFLHUHD XQXL WUDWDPHQW®BW LRID FDL\W HRARHAFRPLWHQW SHQWU »
HQGRPHWULR] DQWLELRWLF DQWDDGSL®MDADWRRLDHWEWDOL XWL
HYDOXDUHD HYROXWLYLW LL D@WHHQRWORY(7
'HVFULHUHD DP QXQ LW D DF}
7HKQLFL GH UHFRQVWUXBHS OWXBMHJFDGUXO OXFU ULL DFWX
/JHIJLXQLOH WXEDUH FDX]DWR DU EXH. HV & H (IDMHPMRWE VSXV FC
VXQWWHQR]H SUR[LPDOH GVQWDHKQLPXOW GHRBEBERQVWUXF LH
REVWUXF LL SUR[LPDOH GLVRE OB QPXFDW LSROMOHK CHIWHLL OH G
SDULHWDOH PRUIRORJLFH vQBURRLPDO N R RHELRXEXEBUH #VH S
KLGURVDOSLQ[ VWDGLL DOWHU UL DOH PXFRDVHL GLVWUXJHUH
SOLXUL DGHUHQ H LQWUDWXEDUH 6D/GQWHP1$5 (BHOXO,Q UH(HBLWHOL
3URJQRVWLFXO GH UH]RO3QLTE 8D &AVWHHIE* O(L \W/( &2L1 GA/5/8 B 7v,Q
IXQF LH GH JUDYLWDWHD OH]IZ@LIBRUIPRUIRORJLFH 583 EDU, & (
FX FKW DFHVWHD VXQW PDI&DEBEQWX/OWHL F&7 O5W/KWS7 ($
SURJQRVWLFXO GH VDUFLQ H¥aw ®CsL 72H[$VU YD W
WDGLDOL]DUHD ODSDURVFRSLF D DPSORULL
SDWRORJLHL WXEDUH GL LPSOLFLWS$B BV WH. HHUOHDP 8 Q R RAXDLVE XK E
HVWH XGXUDW GH FODVLILFDUHDX @XDVWWREMN (3UH]RQQFWW LFXO Gt
WDEHOXO , WXEDU GL DGHUHQWLDO LDU FD SUL
(VWH LPSRUWDQW GH DVERHEBDLBOBOPLMWRE DX XQ SURJ
WXEDU SUH 0L LQWUDRSHUDWRWHGWXKQWHED X IXRKESURDXRVWLF U
VHOHFWLY LQVSHF LH ODSDURVFROWUHEIDAURIDDISQGRPHRSLBO F
H[SORUDWRULH WXERVFRSLHHVWWMURDB D& H ODHSHMXURWFRBLFKLUXU
DQWHURJUDG KLVWHURVFRSLFDX ),9(7
7$%(/ ,6WDGLDOL]DUHD ODSDURVFRSLF D SDWRORJLHL WXE

GEAD DE AFTECTARE ASPECTE
- hidrosalpinx absent sau nunim(< 1,5 cm);
Usoara - fimbri vsor de identificat;
{ 80% sarcimi) - fara aderente perianexiale — sau minime;

- plinrile mucoasei prezente (HSG)

- hidrosalpinx mediu ( 1.5 — 3 cm);
Moderata - fimbru dificil de identificat;

{ 31%0 sarcini) - aderente laxe pertanexiale;

- absenta plinrilor mucoasei (HSG).

- hidrosalpinx voluminos(™ 3 cm);

Severa - fimbrii neidentificabile;
(16% sarcinit) - aderente fibroase sau acolari perianexiale;
- pelvis inghetat;
- sactosalpinx.

2EVWHWUYLEBHBFRORJLD



7TUDWDPHQWXO FKLUXUJLFDO ODSDURVFRSLF DO VWHULOLW#@LL IHPLQL

6H SXQ SDWUX vQWUHED WDIQ WU EHIGHRW © 06 FROGKEW.L WXEDUH
FDUH VXQW IDFWRULL GH VXFPHDW RILL KR0S QIHHFIW W KXIEHD U H/ DARWPR V D O
VH HYDOXHD] HL vQ FH FD]XWWRWPB QK GILF BWI RFIOIOH UVDD SLQJLW
FH WHKQLFL FKLUXUJLFDOH VHHQUMILQHD]DFWRUL GH LQIHUWLOLWI

WXEDUD IDFWRUL PDVFXOLQL DQRYX¢

)DFWRUL GIi$ WRIDYRWNV LFL DvQDFKILHUIQWHLD ! DQL GH DQDOL]DW
WXEDU VWODQWKV XX VXEHDRLHUHD IRED®WLVQWUHEDUH OD FDUH WU
SHUHWHOXL JURVLPLL SHUHWBOXWHDG BUW® W H.I) WXERXEBDUHW R Q
GLODWDUH WXEDU OH]LX\WD\WME K RBIOLHD @HD DFKH. B X BRDNWHLIHFRQV W U X F
DGHUHQLDO SHX LIDSQH{EDMUHD WELKDUOXWW LD UHFRQVWUXFWLY H\
H[WLQGHULL QDWXUD GL HYRM@XW XVDLWIDMHBDQXEHU B H ORW HU LR U

&XP VH HYDOXHD] IDFWRULL) ®HHWXFHHM GRFDW DWXQFL FKk
FKLUXUJLD WXEDU ODSDURVBRWIRORJLH WXEDU GLVWDO FX DOWH

$FHVW OXFUX VH IDFH SPWRORISHHFXEDWDSUR[LPDO VDX E
XUP WRDUHORU HOHPHQWH FDNMRWH XO®DWRDRULH[WAHERYWDQW D
DGHUHQ HOH SULQ ODSDURYV HRSIAP HWWUILLR X VX B YW M E DSD MCROHRU QH T
SULQ VDOSLQJRVFRSLH VDX +8P XHYH®WDU HQJEB VDRO RSIDWIRORJILD R
RYDULHQH VDX D DOWHL SDOMRIOXRLLW XERBHUDW RQHLAK VWHULO
ODSDURVFRSLH HYDOXDUHD YGQRXOWRWKORSURDYELWDFH; XS XQ

ODSDURVFRSLF UHFRQVWUXFWLY V\
i1Q FH FD]XUL HVWH LQ PXPDWISGFKYWXWWDDVQDLQWDW D SDFL
ODSDURVFRSLF "

3HQWUX D U VSXQGH OD DFHDYW&$ QWU AEDIBH SHVE&(H 11
QHFHVDU HYDOXDUHD XUP WRDWBHQRY? O VEHFWH , 35$&7,&( '(

,QGLFD LLOH H[SORU ULY/(®O®% BURMFRI(FHA(5R3(87,&(
VWHULOLWDWH VXQW DQRPDOQ$&7V¥X.E BV LRI6\WED, O 15 (VY VSAL(FLRQD W |
DQDPQHVWLF FOLQLF +6* VXVSLFLXQH GH HQGRPHWULR]
VXVSLFLXQH GH VLQGURP DGHU G QIO X DXQMXKMHIGHDQ WRQ G X LW H |
FKLUXUJLFDOH +6* VWHUSOR®MDOMH ARIHFXQUKNELPDOH DX IRV
DQWHFHGHQWH LQIODPDWRULGHWGERWROH SURIQRIVWERD HmOWRM GH
WLSXUL GH WUDWDPHQW LQGXHAHURDPROXAID GHLW BQVHRKQVEUH. QX
DUWLILFLDO DQWHULRU ),9(7X ¢IYQOX DER HRSNDDWD @iL WHED WX VH SF
DGHUHQ LDOD VDOSLQJHFWRKIQHW DOWD SDHYROWR DVHHDRRIF LOMOH P
RYDULDQ ILEURPLRDPH HWRBURJQRVWLFH VXQW HODERUDWH GH

,QGLFD LLOH FKLUXUJLFDOH %FHD W RMAR/SILFH aL 3XWWHPDC
UHFRQVWUXFWLYH WXEDUH v® )V&WHULOLWDWH VXQW SDWRORJLD
WXEDU GLVWDO VLQGURPXO DGHUH®Y DLBO WIS KWPHW R DOIH /XKW S
WXEDU GXS VWHULOL]DUH PKARUOUUL FDUA JQRY WDEHPLFHQWUX GLIt
P VXU WUDWDPHQWXO HQWRPHWH YR XHD GRHUMRULD O H
WUDWDPHQWXO DQRYXOD LHL UHJLVWHQW OD FORPLIHQ vQ 23&
GULOOLQJ RYDULDQ DOW SDWR QRIS I(\BR F 50 W8 / 7Y [ ARLED Q
XWHULQ 32677(5$3(87,&(

&RQWUDLQGLFD LLOH FKLUXUJLHL ODSDURVFRSLFH
UHFRQVWUXFWLYH WXEDUH VXQW $FRQW OXEQ & L\FID | DLF H HSQHLQ DBOSHJ H |
GH LQWHUYHQ LH FKLUXUJLF®H VDUFW®IO RELHQRMWGLFES GLIHUL L
VHYHU SHOYLV VQJKH DW BE L@ XONH Y KQWH SHHYHQWBWH vQ FRQ

2EVM\WHWYHERDRJILD



$ 6WUHWHDQ
7TDEHOXODWDPHQWXO OH]JLXQLORU SUR[LPDOH

+PUNCTAJ
+CRITERIT L 5 10
Permeahbilitate MNormala Obstructie Obstructie
partiala completa
Noduli Absent < 1cm =21 cm
{(Salpingita nodulara)
Trompe distale MNormale Fimoza Hidrosalpinx
Stadinl I - 5p —+Chirurgie tubara
Stadinl IT - 10 p laparoscopica san
microchirmrgie
LEZIUNI TUBARE
Stadinl IIT - 1:'~ P —FIVET
Stadinl IV - = 10 p

7TDEHOXODWDPHQWXO OH]JLXQLORU GLVWDOH

SCOR TUBAR — MAGE

SCOR 0 2 5 10
Fermeabilitate Normala Fiumoza | Hidrosalpinx
(laparoscopic)

Mucoasa mbara Normala Flinri Lipa pharilor
{ H5() aplatizate Simechii
Perete tobar Normal Hidrozalpinz Hidrosalpinx
(laparoscopic) fim {=r. L IT}) larg (=r. IIT, IV

scleroza perefe
Interpretare — conduita: TABEL I

- stadiile I (2-5p) 5i I (6-10p) — chimarg e reconstroctiva;
- stadiile IMT (11-13p) 52 IV (>=15p) - FIVET

SCOR ADERENTIAL

TIPUL SUFRAFTA IMPIICATA = EXTENSIE
ADEEENTELOR

FERIOVARIENE 14 172 34 1/

-

= vaahari 1 1 1
= vasrnlarizate 2 2 i
= dense (acolard) 5 10 15

= b

TROMPE 113 2/3 17l
FROXIMALE

« vaalari 1 1
= vasrnlbarizate 2 4
= demse (acolan) 2 &

= o=

TROMFE 1/3 2/3 171
DISTALE

« voahari
= vasrnlbrizate
= demse (acolan) 14

FFY bt
.
=

Interpretare Conduita terapeutica

- absenta aderentelor = {p: - aderinliza laparoscopica la scor 0 — 15
-ﬂ-ﬂrnmauaenna]mmm 1-0m - FIVET la scor 16 — 20p

- sindrom a..ae-ma] |:|1-:u..-=_fm1 =10~ 15p:

- sindrom a..Ere-r_naJ major = 0p:;

2EVWHWUYLEBHBFRORJLD



7TUDWDPHQWXO FKLUXUJLFDO ODSDURVFRSLF DO VWHULOLW#@LL IHPLQL
7$%(/ ,9,QGLFL SURJQRVWLFL SULQ HYDOXDUHD PXFRDVHL WXE

STAREA MUCOASET SIU SEU
Normala 531 %% 0
Lezinni moderate T.5 % 15 &5
Fara plinn

Aderente intratmbare 0 0

5HIXOWDWH JOREDOH
&KLUXUJLH ODSDURVFRSLF ODUJ PHGER JURVLPH SHUHWE
SOLXUL QXPHURDVH DSODWL]DWH
OLFURFKLUXUJLH * 6 , 8 &RQGXLWD 6DOSL!
),9(7 * ), 9

5HIXOWDWH SRVWWHUDSHXWLBBHFKROKXU DIDFDDOJRVFRSLF SHU
VDUFLQL RE LQXWH vQ SULPXO D GGCENBERCAKDWARSIOD

UHFRQVWUXFWLY $GHUHQ H PLQLPH I U OH]JLXQL
&KLUXUJLH WXEDUD UHFRG@GVWUXFWLYD
ODSDURVFRSLFD 6 (8
D5H]XOWDWH JOREDOH E $GH]J]LROL] PRGHUDW
OHGLH $GHUHQ H PRGHUDWH UL OH]LX(

&D]XUL IDYRUDELOH +PXFRDVHL
&D]XUL PDL SXWLQ IDYRUDELBOHS

&D]XUL QHIDYRUDELOH 6 (8
E 2EVWUXF LL WXEDUH GLVWFOH$SGH]JLROL] FRPSOH]
&D]XUL IDYRUDELOH + 6LQGURP DGHUHQ LDO PDMRU

&D]XUL QHIDYRUDELOH * 6 , 8 6 (8 +
F )J)LPEULRSODVWLH

6, 8 ),9(7 HIHFWXDW OD OXQL #
6 (8 FKLUXUJLH UFRQVWUXFWLY UDPDV |
G 6DOSLQJRQHRVWRPLH RE LQHUHD XQHL VDUFLQL vQ GLQ F
6 , 8 + vQ UDSRUW FX VWDWXVXO

OH]LRQDO WXEDU
H 5HSHUPHDELOL]DUH WXEDU$ @X& (\BWHH O LYD,UHS 7 ( $

+ UH]XOWDWH DSBHP&'WHRBH FK5$3(87,&(
PLFURFKLUXUJLD &+,585*,( 78%$5 9(5686 ),9(7
| 6DFWRVDOSLQ]
'LPHQVLXQL! FP FRIGQOUDWDLD UHFRQVWUXFWLY WX
VDOSLQJHFWRPLH ),9 $YDQWDRMFHHSWDELOLWDWH SVLKR
J +LGURVDOSLQ] SHUFHSXW FD XQ SURFHGHX PDL SX
FX SHUHWH ILQ | U DGHWHIHYU PRE®RDEHF GDQVHOH GH VDUFL
6, 8 XQ WUDWDPHQW SDWRJHQHWLF aL H
6 (8 GHILQLWLY VWHULOLWDWHD FRVWXLU
FX SHUHWH ILQ UL DGHUMIQ L HHQ G FPPWK ED U H
SOLXUL 'HIDYDQWBMHVLW VSLWDOL]DUH
6,8 JHQHUDO ULVF PDL PDUH GH 6( UH]
6 (8! WDUGLY OXQL + DQ

2EVM\WHWYHERDRJILD



$ 6WUHWHDQ

),9(7 SUH]LQW OHGLFXO WUHEXLH V DOHDJ

$YDQWDMMOL]DELO DPEXORMHGAHHUWKR@WUJLH VDX ),9 V DS
VWHULOLW LOH PXOWLHWLRORDLKQXOHGR QW URD HOUH. O/H) GHOSSIR HWHF
FKLUXUJLFDO UH]XOWDWHOH GH]BXRQWPD MG O ISWFPURLD vQ XUP

'HIDYDQWBMHSWDELOLW MW H FPUDHFWH]BRWSDFLHQWHORU
VWUHV SVLKRORJLF PDL PDUH vQ VSKEUROJGRSDLHNMR7 VXQW
UHSUH]LQW XQ WUDWDPHQW FRPOBHBEWHYWDQX WDHK RFARYQ FRCUH Q W H
VWHULOLW LL UDSRUW FRVW * HPUFLB® FKRDH RUIUHYEWW LQG!
KLSHUVWLPXO ULL RYDULHQHVXFIPRHY SRWHQ HDWHGGIHF S @ HW D W
RYDULDQ FKLUXUJLD ODSDURVFRSLF

3(563(&7,9( '( 9,,725 5()(5,17(

, & 1H\W<:ID KD @v RSHUDWLYH J\QH

LPLQRXDUHD QXP UXOXLloggzshhy¥WRELB6E kb/mERURBIFARSALYHU
WXERSHULWRQHDOH YD SXWHBUHVV FKWU\VS(GBL@/LRQVXUL PDL

HILFLHQWH GH SUHYHQWLH D %’fs%'fb%@i@/’“’@# Bb@%%('%\%RMFRSLF v

HQSREHWULRYVLY, DV ¥ RRUDEHER L OODOW

DGHUHQ HORU SRVW FKLUXUJbl%@guR\&@]SYL%(%w@}hlﬂle WHKQLFLORU

GH FKLUXUJLH PLFURHQGRVFRSEF675(7($1 &DUPHDNV/KHOWXO FKLUX

ODSDURVFRSLF DO VWHUXUIQWODWGEH F

_ HQGRFULQRORJLH JLQHFRORJLFD % 5HY!

&21&18=,, GH *LQHFRORJLH (QGRFULQRORJLFD YR

+
&DX]HOH WXERSHULWRQ®H PG M TREFWB W RRH QWO FKLUXUJLFDO
DWLL IHPLQLQHzFX HWLF

DO VWHULOLW
LPSRUWDQW vQ HWLRORJILD VI WAIV; elvhy RGN L QHFRORILD
GLQ FD]XUL 9ROXP GH OXFUDUL $0 ;,9 OHD &RQJUHV !

IDSDURVFRSLD UHSUH]VOW QRFEQWRE FEIGPUWLFLSDUH LQWH

L, 675(7 1 &DUP WVOPHOWXO FKLUX
VQ GLDJIQRVWLEXO HYDOXDUHPLEE YRY LR RTEOMA Y B ok el o b
JHQHUDO UL D FHOHL WXERSHDOQWRELHIVDM WWIQ5RBSBIGH IO (QGRFULQRC
$ 675(7($$.S:RUWXO ODSDURVFRSLHL L¢
VWHULOLWDWLL IHPLQLQH FX $#QWLROR.
7,9 OHD &4RQJUHV GH 2EVWHWULFD *LQHF

LQWHUQDWLRQDOD %XFXUHVWL

2EVWHWUYLEBHBFRORJLD
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2EVWHWWLGEHFRORJLD /;,,, 5HYLHZ DUWLFO

"(%S$7( 21 *(1(7,& ',$*1267,& 0(7+2'6 ,1
35(1%$/ ',$*126,6

JHULGH ,IITHW 6%$+,1 <XQXV .DVLP 7(5=, =HUULQ <,/0%$=

%DVNHQW 8QLYHUVLW\ )DFXOW\ RI OHGLFLQH "HSDUWPHQW R

$EVWUDFW

7KH IHWXV DW ULVN IRU D JHQHWLF FRQGLWLRQ LV WKR®OWSSOLFD
$OWKRXIK FRQYHQWLRQDO FKURPRVRPH DQDO\VLV LV VWV ORR @HFDXUDIDHIC
F\WRJHQHWLF PHWKRGY OLNH ),6+ DQG '1$ EDVHG PHWKRGV YRHK DV 4
SUDFWLFH LQ VSHFLILF FDVHV 1RQLQYDVLYH SUHQDWDO QRMHWNHLOWRY
UHJDUGHG WR EH WKH PRVW HIIHFWLYH WHVW LQ IHWDOWDQMHXSDRGG\
GLVDGYDQWDJHV DFFRUGLQJ WR WKH VSHFLILF FRQGLWKRCQEDWLYVRKW

FOLQLFDO FDVHV DQG JXLGHOLQHYV
.H\ZRUBWHQDWDO GLDJQRVLVY F\WRJHQHWLFV ),6+ 4) 3&!

,1752'8&7,21

/7KH PDLQ WDUJHW DIWHWURPWVIRMHL B@ ORIUPKROLWLHY $PQL
LQFUHDVHG ULVN GXULQJ D SHKROPRGLAY LWR YODORDHIFE B WE Wkt
DQ[LHW\ RI WKH IDPLO\ DQG W kB B30 Fl LINLRRYQ W v Q HRW B I OFLHPAE®\H |
ZD\ DQG LQ D VKRUW WLPH 5L INFHWMoPPWOBQ IRUURZQRIVHG IRU
VIQGURPH '6 LQFOXGHV ElFKbRPRYVRPA KDUFHRANVLQJI LV SHUIRL
XOWUDVRQRJIUDSKLF PHWKR G Vy R YRDEGXDIVOH I QR M Kadix BB MUVRR IP HW
PDWHUQDO DJH GHSHQGHQW D OJRYbMWKMRD CSEBEWFDWRRQV IRU F\
DSSOLFDWLRQV IRU SUHQDW I Fi@/RVIHR BWHFODRW Q&Y HY T0kEbD H
SHUIRUPHG DFFRUGLQJ WR W [fahi . Ciniel iiiciont o cvcsenctc pemialipaest (o~ "7 ™ o N
SURJUDP 3UHQDWDO GLDJQR\—Ts e pegmmy i esied o+ e o i i oo R Q O\
WR WKH SUHJQDQFLHV ZLW K — e ey & sfier g By marmmgeans,

WKHVH UHVXOWYV LQ FKURPRV__|msicimor esciromosome sboormalty

,Q WKLV UHYLHZ PHWK Rj :m‘cd:‘:m*m”"

GLDJIQRVLV ZLOO EH GLVFXVV 1 =2 QW
LOIRUPDWLRQ

6 | A fetal mosaicism detected by a previous study

Chromosome instability syndrome risk

.DU\RW\SH $QDO\VLYV
JHWDO NDU\RW\SH DQDO\VLV UH

JHWDO NDU\RW\SLQJ LV XWp@AV SW RS RYW GoMIpWHW D PHWD SK
SRVLWLYH VFUHHQLQJ WHVW pDdiWd\Q LKKRRBRV BRIH VDR D @WWWH SKD\
LV WKH JROG VWDQGDUG LQ WK@¢DBOLPIBRVIYGRIIBHWIPS OHYV D¢

&25(6321'(1>PHULGH ,IITHW 6DKILQHWRMMIEDLO FRP
.(<:25'6 3UHQDWDO GLDJQRVLV F\WRJHQHWLFV ),6+ ZEBWHWH&GHFRORJILD



'"HEDWH RQ JHQHWLF GLDJQRVWLF PHWKRGY LQ SUHQDWDO GLDJ

IHWDO EORRG VDPSOHV 7KH [/ 7T < 51D JH
RI IHWDO FKURPRVRPH DQDo\ 0 74 Ir A0 4 i) Wl WD R
DOO FKURPRVRPHV RQ D PHV 22 M 000 00 [y, 50 ey,
XQEDODQFHG NDU\RW\SHV FD | y i 1 i A REARBNRIRARA] BT
WKH UHVROXWLRQ RI WKH NDLU =\ w || je JHWLF
DQDO\VLV LGHQWLILHV FKURP " -
DFFXUDF\ ™% DownSyndrome 4™

7KH QHHG IRU YLDEOH F» 4 IR TRl
UHSRUWLQJ WLPH DUH WKH L e e RI WKH
PHWKRG 7KH UHVROXWLRQ ¢ha MR R
PHJDEDVHV OE DQG WKH ORF (O | T L J\
LQ WKH JHQRPH WKH TXDO d on o ow o §
FKURPRVRPHV REWDLQHG DC Belaedanier
F\WRJHQHWLFLVW DUH LPSRUWDQW IDFWRUV IRU WKH GHWHFWLRQ
RI FKURPRVRPDO DEQRUPDOLW{HIHMHMNBWSHMOPSQGZWERBOW YHG LQ 1

VLIHV 7KH FRVW DUH ORZ KRZ@&%’&W&%@@ﬁ}IWﬁéS@ﬁ?@@fﬁ&éﬁwf\&G:

LQFUHDVH HPSOR\PHQW FRVWYV )HWXV ZDV DOVR GLDJQRVHG DV 'RZQ V\
SRWHQWLDO FKURPRVRPHDPGCHEH WGIH/FRBL KU RIQKWRRRVRPH & )H

GLDJIQRVLV DUH OLVWHG L ieilapn Ve GEVVIE Y-S norre N

DEQRUPDOLWLHY GHWHFWHG HjQP SO R® $S3H ® @ DIGWXWHD®UH DITHFW
VKRZQ LQ )LIJXUH UHTXHVW WR WHUPLQDWH WKH SUHJQDQF\
WKDW WKH IHWXV ZLOO EH SKHQRW\SLFDO(

Table 2. Potential chromosome findings in prenatal diagnosis (3).

1 | Normal karyotype $PHULFDQ 6RFLHW\ RI +XPDQ *HQHW
2 | Avtosomal trisomy UHYHDOHG D MRLQW VWDWHPHQW HPSH
3 | Sex chromosome anomaly RI NDU\RW\SLQJ WR VXSSRUW UDSLG G
4 | Structural chromosome rearrangement 2Q0\ W R RI DEQRUPDOLWLHV C
5 | Extrastructwal marker chromosome

5 | Pabploity FKURPRVRPH DQDO\WLY FDQ EH GHW
7| Mosaicism PHWKRGY 7KHVH PHWKRGV DQG NDL

FRQWURYHUVLDO DGYDQWDJHV DQG
SUHQDWDO GLDJQRVLV
SDSLG $QWHQDWDO LDJQFs\é)V)V(lRFUH@%HQFH LQ VLWX +\EU
OHWKRGV )6+

$V FRQYHQWLRQDO F\WRJHQHWLF DQDO\VLV QHHGV
D ORQJHU UHSRUWLQJ WLPH PHWKRENWHRFRU)WKEFULQI SUH
FKURPRVRPH DQDO\VLV KDYH EHYHHEHDRIIRVWNVIERPQRG VFUHHQL
GHWHFWLQJ HVSHFLDOO\ IUHFRAd&EW O\OHX 0 PHNHYKRNHFKKURPRYV
DFFRXQW IRU Rl FKURPRVRPDOO®RQ RAUPHDEWR ME &XFIQF3FDWLRQYV
WKH SUHQDWDO SHULRG DBigOIRBERHIUD WK &KbYo BQFEEGH HYDOXDW
UHDUUDQJHPHQWY 7KHVH PHWKRGFLEHRYLRIRY DQRUKGHIRO \HV QR
Rl UHSRUWLQJ WLPH DQG WKHF\SHPH HOLBEYHP YO XWHKHHHHOIFRHQVL
LQ VLWX K\EULGL]DWLRQ ),6+ UHHBFVRIAMDWAW H Y RRWH VIF HQ W X W K
SRO\PHUDVH FKDLQ UHDFWLRQUHSREWLRSG)PEF UNDXUBHDIXO LQ GHWH
EDVHG PHWKRGV ZLOO EH HYDOKHDUIWHE @G RASTIXHRWHY HEA WKH JHQI
$PHULFDQ &ROOHJH Rl OHGLFDFRSNEHWERHY 4 oW DRIGEWHG JHQHV '
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JHULGH ,IIHW 6DKLQ

SUREH VL]HV DQG WKH FRPELQD WH. RSQ R Y HEHGN Z QW K/ HDT X H QK WAH Q V L V
D VSHFLILF SUREH FDQ EH XWVHG HOHRMMDIKDYVRPDWE&HRYWXG\ OL
LQWHUSKDVH DQDO\VLV HQDEOHV GHWHFWLRQ RI PRVW RI W
),6+ LV ZLGHO\ XVHG LQ SEH GHWHF W AGHENQERQYLHQQWLRQDO F!
RUGHU WR GHWHFW IUHTXHQWDDRW RVIRP® OV RIHWRRUHAL W& GFRE | H
FKURPRVRPH DEQRUPDOLWLHW WLEG®R B R Q @/ ILVR IYHH\J \GLHDVOH BWIHGEJ 4) 3.
E\ ),6+ DQG FRQYHQWLRQDO FS\W B HQWDNOL D PHWWR BGY ® @&H ZRUNO
WKHLU FOLQLFDO VHQVLWLY LOVLERUDWR GILHNW U AHIQNV A H RRWHIFF R Q (
RWKHU $OWKRXJK WKH UHSRUMWLHXS\W RR G LLWVVDRD QGEID G\W VHF WIH G
),6+ WKH PHWKRG LV PRUH H[ SHQMWLRA W K DR) FPMLRRW QFHWRURJLQ D
DQDO\WLY %DODQFHG WUD®REURBDME R:EWQRWKMDRWIHUQ RI WU
FKURPRVRPHYV FDQQRW EH GHWBPWOIGF BD®WHYRWNREVHUYHG
VFUHHQLQJ ZLWK ),6+ SUREHV ),64) BBS WEM BIGIKHYWDJIHV RYHU
VHQVLWLYLW\ DQG VSHFLILFRMWKRG DVHIYRBD @HMWHR G LIQHKI GV D V|
DGYDQFHG PDWHUQDO DJH VHQNLOWL WIRVE PSS R WKK LDQID O\VLV LV
LQ WKHVH SDWLHQWY 7HVW WHBPKN LWL YKWRU\EHB UMP& HAD WKKHQ D O
DEQRUPDO XOWUDVRQRJUDSKVP PIS@GIL G D\Q DEHH GRHEW H B WHIG ROUD W H |
LQ SUHJQDQFLHV ZLWK DQ LQEHWBV¥WGERWQLYW LS RUM B QW EKINGV P I
VFUHHQLQJ ,Q DOO SDWLHQWWHBKHQ D G0 HYQRXVDWILRGYV MOMAH U
UHJDUGHG RI FOLQLF DO OB HH.Q QU HISFROUQVH 6 \ W@ JH QRIWRLFQLRW L F
DEQRUPDOLWLHY FDQ EH GHWHFWRIGFER),BR QL R K IGBIOWHF W RO H V
UDWH LQFUHDVHV WR LQ SUHJQDKIHF PRV \Z LW & RDUGWID@W H33. VD G Y D
PDWHUQDO DJH 3RVLWLYH ), 6 UWHVD\G WWKWKRXW &RIEOZB\X QD EOH
EH UHSRUWHG DQG PDQDJHPHRQWW RP RMFSRHR GXE QR VIR UNAVWY HYV U
RI IDPLOLHV ZLWK D SRVLWIFKH RP&Y RPHYXPDYPRWU RIHMHGVLHV DQG (
FRQILUPDWLRQ ZLWK FRQYHQWILKRXYD & FERYRQ@WVLRPD O GRORARVRPH |
%HIRUH PDNLQJ D FOLQLFDO VBRI FLIRQIR QP Wa#H WHIWX@WVRI UDSLG
FRQYHQWLRQDO F\WRJHQHWLF DQDO\VLYV UHVXOWYV DQG FOLQLFDO
GDWD VKRXOG EH HYDOXDWHG WRJHWKHU :KHQ GHFLGLQJ
WKH WHVW WR EH XVHG LQ WKH O D EBRUWDN RUD VERGV & RV & HOUDE W/ UL Y \M |
VWDIl DQG WKH FOLQLFLDQ VkKRXOICGEHD WLROH R&*SRVVLEOH
IDOVH SRVLWLYH DQG IDOVH QHJDWLYH UHVXOW UDWLRV RI WKH
WHV WV 7KH PHWKRG LV EDVHG RQ PD
VHTXHQFHV RU ROLJRQXFOHRWLGH)
AXDQWLWDWLYH )OXRUNQEGQWDYRIOERHGDMMWLRQ WDUJHW
&KDLQ 5HDFWLRQ 4) 3&5 UHIHUHQFH '1$ DUH ODEHOHG ZI
IOXRURSKRUHV DQG K\EULGL]HG RQ V
4) 35 GHSHQGV RQ DPYGDIQOBWLR® FRAHWHFW IOXRUHVF
FKURPRVRPH VSHFLILF VKRUVBQEDQOBBPHGHBHDRWPLB ABHDUUDQJHP|
VHTXHQFHV RQ '1$ WKDW VKRY DY&YULDWLRQ DRPRQLEOH WR GHW
LQGLYLGXDOV 3&5 SURGXFWVLPES®ID QR 8 VZZWW K X RIUIHKHH Q MA/ R O X
ODEHOHG SULPHUV DUH YLVXNDU}R®\BR@J SHD NQDEWHY BHWHFW L
TXDQWLILHG E\ DXWRPDWL]HGQXHPEIHFHWDULDWLRQV 5HSRUWLQJ
7KHUH DUH VHYHUDO DGGHGWQGHQJIRR@)VBEHE XWLOL]DWLRQ
DV D SUHQDWDO GLDJQRVWLFWIHVBIORIE  77K<HH PRHNWKKRFEG LV VI DWW R P D
HDV\ WR DSSO\ DQG DXWRPDWIKH& RYHNSHRDVEDREIOW KUHHFYAORM M Q HW L
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'HEDWH RQ JHQHWLF GLDJQRVWLF PHWKRGYVY LQ SUHQDWDO GLDJ
$OWKRXJIK D&*+ KDV EHHQ@RWJI GHWHFGV WE&R BMDQNRIQLQYDVLYH WH)
WKH SODFH RI NDU\RW\SH DQDU\ULPLWHGKEDXWDB LKLDK DVNIOVWOH LW
H[SHQVHV DQG UHVXOWYV Rl X QQFRIQWDVINEDHQIFPQDWDQLWIFDWEBRJ P
ZKLFK PHDQ WKDW WKH D&*+ WHVWIFFROOGERU W\WRRB&RFBPRRPRWWHH R
GHWHUPLQH ZKHWKHU WKH JHQHWLKH PKDMKIRIGLWK RXPIBQQRY EH SDU
SRO\PRUSKLVP RU FDXVDWLYHORIE®KB WRPW LB'QWHMYV IF-HDQWX UEHXW V KR
DUH OLPLWDWLRQV RI WKH PHSDKRIGH W \FK RD BH+DWHNW 8§ UFHDIMDHV W FR.
RQO\ GHWHFW JDLQV DQG ORVQRW RH FHQHWHG WRWHIZLDOVNPRPHQ
FDQQRW GHWHFW EDODQFHG FKURPWVRRRXMG UDVOYRHEHQWNSW LQ
,Q SUHQDWDO GLDJQRVLV D&OREDYYUDPHHFEDOQBGDIOVWHVWLQJ L
7TDEOH $ QHIDWLYH WHVW UHVXOW GRF
Table 3, Challenges of utilizing aCGH as a prenatal diagnosis method (16). XQDIIHFWHG SUHJQDQF\ DQG D SDWLFE
WHVW UHVXOW VKRXOG EH UHIHUUHG
DQG RITHUHG LQYDVLYH SUHQDWDO C
FRQILUPDWLRQ

i Interpreting results of uvncertain clinical significance in the
" | context of relatively limited fetal phenotypes

2. | Limited time available for result interpretation and follow-up

3 Ambignous results may influence decision making regarding "HEDWH R Q FDVHYV ) URP WKE

pregnancy management including termination
SUDFWLFH

1RQLQYDVLYH 3UHQDWDO7KHDDIL@PRMLWKLY VHFWLRQ LV WR
1,3" FDVHV WR UHDGHUV DQG LV WR SURYL
DV H[DPSOHV RI XWLOL]DWLRQ RI GL!
1RQLQYDVLYH SUHQDWDOX@HDWHQ J KYRIFLF HEQRURBOLWLHV L
IHWDO '1$ FII'l$ FLUFXODWLQJ LQ PDWHUQDO EORRG
ZKLFK FRPSULVHV RI WKH WRVWD® PDWHUQDO '1$%$
7KH PHWKRG LV SHUIRUPHG RQ ZHWNSKIEWDDU BSARR®DQW ZRPD
VDPSOHV RI SUHJQDQW ZRPHWHIHBBHGWWRZRMN BHSDUWPHQW IRU
SUHJQDQF\ WR GHWHFW |UHHKIHQMW RAKERPRRAMPPRHIHWDO XOWUD
DQHXSORLGLHV 7HVW LQGLFDWXRIQ\D D PH PORSHKINIOIOB LB RJHW KHH @ H
RU HTXDO WKDQ \HDUV DEQR U RXG®LWHHY IRRWH FW®IGDLFQVABOW R D W K|
XOWUDVRQRJUDK\ LQGLFDWLQJHDQV. ROWGHDYBGWHKLVNZRY KHU VH
DQHXSORLG\ D SULRU SUHJQDRPVORIZW R JD DPQIL\RRPLLFF IBIWIXE/ VDPSOL
LQFUHDVHG ULVN LQ SUHQDW FOWRLUHMOW QB \U BYD\E WD Q G IBU #)Q SVEDE0
EDODQFHG UREHUWVRQLDQ WX\WRYIORED WHR® O VRK WRAWHD8&E UH
ULVN RI IHWDO WULVRP\ RULQ WKUHH RI WKH VHYHQ PDUNHUV )L
7KH PHWKRG FDQ GHWHFWRJHGHWREQ QDO\VLVY UHYHDOHG W
VIQGURPH FDVHV ZLWK D IDOVBFIRNDIWHLRE WRWN KRUGRZHB WHUPLC
WKDQ 7R XQGHUVWDQG WKH RULJLQ RI WK
7KHUH DUH OLPLWDWLRQVSEHQROWQLYWDW HYHHBWHQDWRB SKHQRW
VFUHHQLQJ PHWKRGV 7KH EWWRE&DPHSWHYENMUMHREWDLQHG 7KH
DQHXSORLGLHYVY DQG DERXWNDU\RWWMWRJIHOHWRZHYHU WKH ID
DEQRUPDOLWLHV GHWHFWHG ED OPQER6HQWHY\L.ORFDOQQRWY EGYROYL
GHWHFWHG E\ WKLV PHWKRG ®®GR WKGQE NDODDQEWESH ZDV UH:®
FKURPRVRPH UHDUUDQJHPHQWV<VWFK D\8 XQEDODLQIKHIE % :LWK
WUDQVORFDWLRQV GHOHWLRNQRDQKG GHK SO B FDADIVR §NUDRIWHP BE& WR Q
GHWHFWHG E\ WKH PHWKRG GEHNBRAW BQIE FPXIWDOWAWRBYLPRUBHULYDYV
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JHULGH ,IIHW 6DKLQ

LQ IHWDO FHOOV :&3 DQG &SEULBGULIHWV , WRG6BKURPRVRPH T VXE
JLIXUH & DQG WKH IHWDO NOVLRWOSHHVZIDYDIHEBYWREBEGHW HG RQ

77 LVK GHU W S T SDW ZEERHUHPMXWZR VLIJQDOV ZHUH REV
' $00 WKHVH DQDO\WVHV VKREH®RPRKBRWHD O WKKRDAJ KU AWKHOW SURY
IDWKHU KDG D EDODQFHG WULKQ\RPRNVNRWHR QZOGW D LWHFR e BIHDIHQ W
VHIUHIJDWLRQ WKH IHWXV LOQKBULWHE @HUURPWLKH PRWXKRFRMR/P H H
DQG DQ XQEDODQFHG NDU\RVWHWWNKYV IDQBNVNRRY WMAULXIRPH DOVR DQD
UHVXOWHG LQ WKH IHWXV )LJXHW\VH U QRPBLFHMREX Q VHHOIVAHIU  $ %
ZDV JLYHQ WR WKH IDPLO\ D@EHWHQ IWRL'KRBMF(L(EI—DG)N\CH:HG VWLE

FROQWLQXH WKH SUHJQDQF\ &L — .ﬂ. “‘—E -ﬁ— == = = '\O\
BE N LN

RI KDQGV DQG IHHW DQG FDU e i ;F :E ﬂ{ igi )G

GXULQJ SRVWQDWDO H[DPLQD — 11 o i ) YE\

ZDV RSHUDWHG GXH WR HV _Tf_""'-“"" i |

WUDFKHRHVRSKDJHDO ILVWX
GLITHUHQW PHWKRGYV NDU\R\)
ZHUH XWLOLJ]HG WRIJHWKHU W t—
WKH ITHWXV

&DVH

\HDU ROG ZRPDQ ZDV
GHSDUWPHQW EHFDXVH RI LI
WULPHVWHU VFUHHQLQJ WH
WUDQVOXFHQF\ PP $PQLR,
WDNHQ DW WKH WK ZHHN RI ) YR & )
FRQYHQWLRQDO F\WRJHQHWI 1% Elg \7 i
FKURPRVRPH ZDV GHWHFW, 1 i
3DUHQWDO SHULSKHUDO EORF ! % 34 3¢ i
FKURPRVRPH DQDO\VLV WR IL| g
Rl WKH GHULYDWLYH FKURPR
Q R Y R ) D W K H U T[V N D U \ RW\S H &5 X ish den 3 3 13 Np2d a1 pat[wepl 3+
PRWKHU KDG D GHULYDWLYH FRURFPRVRKFH JLIJXUH
EXW LW ZDV GLIIHUHQW IURPJE -
JLIXUH % ),6+ ZDV SHUIRU -
REWDLQHG IURP PDWHUQDO E!( E ‘E". 2
WKH FRQYHQWLRQDO F\WRJ
FKURPRVRPH SUREH :&3 9\ ' " A Tum

Fams

FKURPRVRPH T VXEWHORPHULF UHJILRQ X SEHRL LSRG HocLouv |

7TR7HO9\WLRQ OXOWL FRORU " BRPRERPRIL[WOHIHNQV LGHQWLILHG W
9\VLV ,/ 86% ZHUH DSSOL¥ ﬁé'{igLVcBlPluﬁUW bRQV DUH KLIJKOLJKW

erwosKoviy 201w RGN EREE HAY kAD bo 5o

FKURPRVRPH ZHUH VWDLQHWLK\ '/&36$ S%REU‘U\RW\SH RI WKH IDW
ZKHUHDV WKHUH ZDV QR :&3 FKURBRB FE\gﬁFRlQ// VYJRQGR\IQVEQWHI?LVEEZIQUIEI\DE\/
FKURPRVRPHV JLJXUH & K?ng}PLGL]S/\%LFfd'%-'@V@K ZKROHQFKURPRVR
VXEPLFURVFRSLF WUDQVORFBMH RQVLZBWHYH[FAQIRPRGRPIQ >GHU

DGGLWLRQ PHWDSKDVHV REWBRHPHEOWURBPDFKYRRWYRPHOXLG -DU\R
VDPSOH ZHUH K\EULGL]HG zZLWKRDMHWLDP §BREW \ZRVAKQG LGHRIUDP!
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'HEDWH RQ JHQHWLF GLDJQRVWLF PHWKRGV LQ SUHQDWDO GLDJ

7ZR PDUNHUV IRU T U . D
UHJLRQV UHVXOWHG LQ B ' bo
WULVRP\ LQ WKH IHWXV zKH : HG
EDODQFHG JHQRW\SH PDUNHU| }¢ /
UHSRUWHG DV :; LQY S :

EDODQFHG DQG WKH IHWDO I g¢ 14 4} , 3 v

- GHU LVK UHF  GX¢
S T PDW TWHU )LIXU , o o (
GHFLGHG WR WHUPLQDWH wY{ ~__ ° o vLE
FRXQVHOLQJ DQG D QHZ VSROWDOQHRXV SUHJODOF\ FDPH
XS PRQWKV DIWHU WHUPLQDWQR@*&@HNWDCOVMQ\J\AUWDILUQF@\NQSJM IRU &D
VLPLODU WR WKH ILUVW su%c‘fﬁﬁé@ﬁ)ﬁv\‘f\,@s&g b o e O S R
H[SHULHQFLQJ WZR UHSHWLWWYKFHXg(bEJmQID\Q/FHQGII-W\Z)QVI-HW\/ZDMV g 0
VR DQQRILQJ WR WKH SDUH®EWDLOXGLYE PWKH PRYKULTY SHULSKH
FRXQVHOLQJ VHVVLRQ DIwHU WKAVHEREEY Q%SQ]QW@EQ)ZHL\X)’SOZ'
SUHJQDQF\ SUHLPSODQWDWLRHsRUWHE® bRy GL,D\HI-IRJVLVLQQ\IUHF G X
VXJJHVWHG WR WKH SDUHQWV WR $DOWYAWWI DQRWKHU
XQEDODQFHG IHWXYV

*
=
at=-

T ; — - &DVH

a8 1 1) 1 1! ZHHNV GD\V SUHJQDQW ZRPD
UHIHUUHG WR RXU GHSDUWPHQW IRU
EHFDXVH RI WKH GHWHFWLRQ RI LQFU
VIQGURPH LQ VHFRQG WULPHVWH

ad b g as - VFUHHQLQJ WHVW 7KH PRWKHU ZDV
ZDV KHU WK SUHJQDQF\ $PQLRWLF 10
. " &h 1 FRQYHQWLRQDO F\WRJHQHWLFV DQDC
WR WKH SDUHQWY B5HVXOWYV RI WKH
UHYHDOHG WKDW WKH IHWXV KDG D S
- WKH WK FKURPRVRPH o LQY S T
E - = g‘ " o $ 7R XQGHUVWDQG WKH RULJLQ RI
= - SDUHQWDO SHULSKHUDO EORRG VDPS(
FRQYHQWLRQDO F\WRJHQHWLF DQDO\
5HVXOWV VKRZHG WKDW ERWK SDUI
' NDU\RW\SHV 7KLV ILQGLQJ LQGLFDWEF
WKH WK FKURPRVRPH ZDV GH QRYR §
ey et gt )| atscmepssgente . WKH GHWHFWLRQ RI EUHDNDJH UHJLR
" WKHUH ZDV DQ\ ORVV LQ WKH JHQRPL

DQDO\VLV ZDV SHUIRUPHG B5HVXOWYV
VKRZHG WKDW WKHUH ZDV QR ORVV LQ
Rl WKH WK FKURPRVRPH +RZHYHU L
XQUDYHOHG D QHZ JHQRPLF DEQRUPD(
T FKURPRVRPDO UHJLRQ 7KLV DEQF
GHWHFWHG E\ FRQYHQWLRQDO F\WRJH
ZDV EHORZ Rl WKH GHWHFWLRQ OLPLV
F\WRJHQHWLFV DQDO\VLVY PHWKRG 5H
DQDO\WLYV VKRZHG WKDW IHWXV KDG
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JHULGH ,IIHW 6DKLQ

LQWHUVWLWLDO GHOHWLRQ LDRPSRRUWDQW WHRLIRYQD MXDAVH HDFK FL
JHQHV ZHUH DIIHFWHG E\ WKLEHFHGHQ/LRKHI PHWRWRG OVRSEH XV H(
ZDV DOVR DQDO\]HG E\ D&*+ ®BRKRBW DWGCD Q8 WKIOMWNOLQLFLDQ V
VKRZHG WKDW FRS\ ORVV LQ WRNH KE HKRURP FPRRA ZIRWQ 7KH JH
DOVR GH QRYR OLNH LQYHUVLRHV YQRW K HG WK FX WRARGRBBQRVLYV
*HQHWLF FRXQVHOLQJ ZDV SURY)GHGDWVR. R/E H B WV W HIDEARX & XW K & JW H
WKLV SHULRG DQG DIWHU W KzZH QB QMWW WK MLHV WALSIDIF B/U R G HAGRKHU HID L
ZDV FRPSOHWHG 7KH SDUHQWVY GHFLGHG WR FRQWLQXH WKH
SUHJQDQF\ %DE\ ZDV ERUQ DW 5(JE{N%(6 GD\V

&UDQLDO 05 RI WKH EDE\ UHYHDOHG DJHQHVLV RI FRUSXV
FDOORVXP :LWK WKLV FDVH LW ZUMDWKRZQJWRM\/%%MEWWK|?e>GL\ﬁ>OD

KDYH GLITHUHQW VHQVLWLYLWQE L\Pﬁf%bvavﬁﬁ(ﬁl\{ﬁ*gDﬁddﬁWffﬁPé’ @@5}/

FDQ RQO\ GHWHFW LI WKH FREHIGDFR\NNYR@H&/WL@QLD\OWIX(DFQ RRPSXWI

JUHDWHU WKDQ PHIJDEDVHV ,Q V\IEKLV FDVH ZH GHWHFWHG
VYV Wll'_ Ifé) &OLQLFDO &\WRJF
6 I'RU L

D PHIDEDVHV GHOHWLRQ ;£\ D QLFDO FA\WRJHOQHV
RWKHUZLVH XQGHWHFWHG DQ@HIAQNRSULPDWM\IFFHHJIQ@-OOL@QR/XMZZZ DF
WKH SRVVLEOH XQEDODQFHG SXH.EPWO3H! Y BPWRHVSH WAL DFJV XN F
A DFFBSUHQDWDOBESBGHF B SGI
by 1 it ”f’ T +DVWLQJV 5 +RZHOO 5 'DJQD %ULFDU
- - : : : 8 &DYDQL 6 6SHFLILF &RQVWLWXWL
51 13 58 1 3F 33 M *XLGHOLQHV $ FRPPRQ (XURSHDQ IUDP
- - - S DVVHVVPHQW IRU FRQVWLWXWLRQDO
56 MR M6 & 3 .3 F\WRJHQHWLF LQYHVWLJDWLRQV ( & $
: ' ' ' - ' *URXS IRU &\WRJHQHWLFV DQG 6RFL
THEETHE T EETEE | &S\WRJIJHQHWLFLVWY $VVRFLDWLRQ 1HZV
6,306, IV {43 pi4a3T) $YDLODEOH IURP KWWS ZZZ H F D HX
*XLGHOLQHY 6SHFLILFB&RQVWLWXWLRQI
—— — 9HUPHHVFK -5 )LHJOHU + GH /HHXZ
—— 6FKRXPDQV - &LFFRQH 5 HW DO *XLGH
i . MO NDU\RW\SLQJ LQ FRQVWLWXWLRQDO JHQ
' *HQHW
O0DQQ . 'RQDJKXH & )R[ 63 'RFKHUW\ =
N e W e BWUDWHJLHV IRU WKH UDSLG SUHQDWD(
DQHXSORLG\ (XU - +XP *HQHW
= 6SHHYDN 0' 'ROOLQJ - 7HUHVSROVN\
z=s. )DUUHOO 6% $Q DOJRULWKP IRU WKH &
. ' FKURPRVRPH DQRPDOLHV E\ 4) 3&5 D
i DQDO\VLY 3UHQDW 'LDJQ
s ‘HLVH $ /LHKU 7 5DSLG SUHQDWDO D¢
E\IOXRUHVFHQFH LQ VLWX K\EULGL]DWL
%LRO

JLIXUMHQHWLF WHVWLQJ ILQGLQJV T%QV&BQ/QSB HKORYRYPsgHUWO % 5SDSL
RI WKH IHWXV 3HULFHQWULF LQ L VEB\BbﬁWWﬁ/@H%KL RRMR PV iV

LITHTESTTTT TV T TS B

o LQY S T % :KROH JHQRREL LDCR VP @ WMpRH KH PROHFXO
DUUD\ &RPSDUDWLYH *HQRPLF +\EYL ir? %HWLRQ DQ ‘ ‘
&*+ ,6&$ 30XV &\WRJIJHQHWLF suup) /D BL é@ﬁD,QQ$ VH RI D '1$ PH

VIVWHP ZHUH XVHG WR SHUIRUP QD WKH & §'\QBW\?\9 FrPJIQRVLV RITHWE

GHWHFWHG DW T T UHJLROWPRERR €RQHuv D "1
UHILRQ R OE %DGHODV & 5RGUtIJXH] SHYHQJD / ORI
& 30DMD $ 3pUH] ,ULEDUQH 00 HW DO
385 DV WKH ILUVW DSSURDFK LQ SUHQ
&21&/86,21 'LDJQ
/LDR & <DQJ ; /L )7 /L - '= 7KH G

(YHU\ PHWKRG XVHG 6XULodesdlid AYEILS4IIDEYRS ‘SWFSSVé?SS

KDV LWV RZQ DGYDQWDJHY DQG GLVDGYDQWDJHV |
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'HEDWH RQ JHQHWLF GLDJQRVWLF PHWKRGV LQ SUHQDWDO GLDJ

BRXWKHUQ &KLQD (XU - 2EVWHW,&(QBWRG\5HWSVYRGWALRDOD PXOWLFHQWH
VWXG\ IRU GHWHFWLRQ RI IHWDO WULVRP'
.HDUQH\ +0 6RXWK 67 :ROII '- /REEWHWDPRWKBO H H
5DR .: :RUNLQJ *URXS RI WKH $PHBRBDRAFRREGOHIWLWH 7- ODXUHO . 0DUX
OHGLFDO *HQHWLFV $PHULFDQ &RROGIDERIDMWGYHBOVHRQUWRMKLEMWZRUN (KU
UHFRPPHQGDWLRQV IRU WKH GHWRIX BQ®RPIED LRUP DIRFH. QYDVLYH SUH
H[SHFWDWLRQV IRU FOLQLFDO JH{RRPUHRWR® @XPBHRPRPHNMURDUUD\VDQG WK
LQWHQGHG IRU XVH LQ WKH SRV AQDRWPRY R/MHIW IVQE X SRR LGH W M FIW RRQPRIW H
FRQVWLWXWLRQDO DEQRUPDOLWRBIVVEMBBWSTHE OOHO JHQRPLF VHTXHQF
2EVWHW *\QHFRO H H
6WDUN = *LOODP / :DONHU 63 0BLPBYRQUD\ *V PMIOIOFDUHH IHWDO '1$ IUR
FRQWURYHUVLHV LQ SUHQDWDO IR QAUROVU WHD & XU R 2SS Q LPEV WHW H" 2E\V
*\QHFRO
GH :LW 0& 6UHEQLDN 0, *RYDHUWYH/X ®DQRBVWBO %HVW 5* 0ORQDJIKDQ
*DOMDDUG 5- *R $7 $GGLWLRQD®GNRWNXR B SUHRPBNRQ ¥HQRPWFRQ 06 $&0
DUUD\ WHVWLQJ LQ IHWXVHV ZLWRKQLQRQD W WG VW H XSFUNMQLDADD 00 WALIHMVRXLQG
DEQRUPDOLWLHY DQG D QRUPDO NIQHRWWEGE D VI\VWHPDWLF UHYLHZ
RI WKH OLWHUDWXUH 8OWUDVRXQWBY BEVWKHN UA\RHFRWDLOO D VFUHH
DWWHQWLRQ QHHGHG WR QRQLQYDVLYH
$PHULFDQ &ROOHJH RI 2EVWHWRVEMILQW DQ & H\Q HPROFEN.WWW *\QHFRO
&RPPLWWHH RQ *HQHWLFV &RPPLWSREH QBRQLRQ MRQ GHQ %RRP ' %RP
1RQLQYDVLYH SUHQDWDO WHVW LY LR DNVWDH DUHQCEW RO G3 H AEHVAMH\R Q R
*\QHFRO *\QHFRO
1RUWRQ 0( %UDU + :HLVV - .DULPL $ /DXUHQW /&
&DXJKH\ $% HW DO 1RQ ,QYDVLYH &KURPRVRPDO (YDOXDWLRQ
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'"HSDUWPHQW RI 2EVWHWULFV DQG *\QHFRORJ\ 3&DURO 'D°
SKDUPDF\ %XFKDUHVW 5RPDQLD

'"HSDUWPHQW RI *HQHWLFV 3&DURO 'DYLOD" 8QLYHUVLW\ R
SRPDQLD

$EVWUDFW

,QWURGXFHG DV DQ LQYDVLYH PHWKRG IRU ELRSV\LQJ WKHI SODFH
PHWKRG RI FKRLFH IRU HVWDEOLVKLQJ D SUHQDWDO G ISHDNRFR\GOW B XU
DGGUHVVHG WR ZRPHQ ZLWK D KLJK ULVN RI FRQFHLYLQIJRD BEH®LXW\ ZD QXK
PRUWDOLW\ DQG LW LV FXUUHQWO\ LQFOXGHG LQ QXPHUBRXWRYIGRHWRFR

5H]XPDW

,QWURGXVD FD VL PHWRGD LQYD]LYD GH ELRSVLHUH D $£O6GHHQWHIL
HOHFWLH SHQWUX VWDELOLUHD GLDJQRVWLFXOXL JHEKWDFUS WK QMY B ®
FUHVFXW GH D FRQFHSH XQ IDW FX DQRPDOLL JHQHWLFHVYD3URLFHGE XWWHD
LQFOXVD LQ QXPHURDVH SURWRFRDOH GH GLDIJQRVWLF JHQHWLF SUHQ

EXYLQWHERS&SVYHD GH YLOR]JLWDWL FRULDOH GLDJQRVWLF

,1752'8&7,21

&KRULRQLF YLOOXV VDPROMHRRIORELQRGDWEKPI®YV LQ VHYHQ S
SURFHGXUH GHVLJQHG IRU ELRSV\LQH AXKH IBOW MK LIRE RI WU
ZDV LQWURGXFHG E\ ORKU LQQHHGKt FKLSBXIRBRYEGUDWLRQ ZDV
WKH SURFHGXUH E\ GLUHFW HQGBRYFBSH6 & L\OURIHBBIOQHPQVLQJ DQ
D PP HQGRVFRSH LQ RUGHU WiRH HKWDEQVYVEKI PQISHEHWRDRMP O QG PL
JHQHWLF GLDJQRVLV S$OWKRXWKKWEH UHSRNWH € IMIRFFFHYVIV FRDMWIHS F
IRU WKH LQLWLDO SURFHGXUHNZIDWQVFHYKHFD®SH8DEKDHKG> @

D KLJK LQFLGHQFH Rl EOHHGLQJ IDLOHG FXOWXUHV DQG
LQIHFWLRQ > @ 0$7(5,%/6%1" 0(7+2"

,Q 1LD]J]L > @ DQG ODWHU RQ :DUG LQ
> @ PRGLILHG WKH SURFHGXUH DQRVEMUIRYLPMG DLQNG XMFBWHXUS
XOWUDVRQLF JXLGDQFH ZKLOH XV LTOKHDELIRG KMHWW LS BDQIR VY PUHICY EH W .
DVSLUDWLRQ LQVWHDG RI WKEBDEVROPWGIRUFHSWGDYKHZOIBIWW RU JH\
UHSRUWHG D VXFFHVV UDWH RRXW FRUWULKIQ WHB ORFRIGLXN UMG X QG H L
SURFHGXUH DQG LW ZDV XVH®QHRWKMKHDG IVHGEIRVLRQRI7KH SHUI

&25(6321'(1>&aULVWLQD &UHQJIJX@D #OEXRRPHRFO VWHYHDOEX
(< :25'6 FKRULRQLF YLOOXV VDPSOLQJ SUHQDWDO GLPEQWMIWILBHFRWRBIARXQVH



7TUDQVDEGRPLQDO DSSURDFK IRU FKRULRQLF YLOOXV VDPSOLQ

SURFHGXUH DOORZV IRU D \SRIHHLAR SEVL\R SM\YDH@G WK HQJ D QHZ V\U
VXIILFLHQW VL]H RI WKH SODEHRRPF HQEGHG ZIKHDNW LIKLRIH PJ FKRULTF
PDNLQJ VXUH WKH OHYHOV RWRL®/HRWHB PGIQH. WLRB LW\ OHND U\R W
SODFHQWD DUH KLJK HQRXJK MROREND®RQ GLPURRYW IFFHO @@ OD U
FXOWXUH > @ 7KH SDWLHQW LV SODBEPSORQRW KHK HR SHWDLWMIQWITV E C
WDEOH LQ VXSLQH SRVLWLRQ REWDQQWHZLLWE RHGHWHWRDEH B HYHGW R
KHU DQG ZLWK WKH ULJKW DURIBW WRKHJIUHWMD ®EGXFIWLWBHQ/DPSC
RUGHU WR DOORZ IRU SODFHFRQW DAL Q DYWHH)R V@ LQH DQG
PRQLWRULQJ Rl WKH DUWHULDO SUBMVWXHHNV ZFH YROW D DB B DB VQRE WD
LV FDUULHG RXW RYHU WKH VXBRUDSKEIRUPHQLRTDX DQWRWRINHD POXRU
LV SHUIRUPHG LQ RUGHU W RFEBMWH UPDFW MRKHIBRELWWHRUDSLG SU
SODFHQWDO LQVHUWLRQ IHWPRP BRY DQIHRXGLARLCLAE FRIVRPRRIRPH
ELRSV\ DV WR FDOLEUDWH WKHWOLG V6 F HZX \OMHPW. @/ RW & BB HWRL P H

DYRLG DQ\ DFFLGHQWYV RI PDWHUQDO EORRG FRQWDPLQDWL
UHVXOWY KDYH DFFXUDF\ FDQ EH
,QVWUXPHQWYV WKDQ KRXUV LI 00& LV QRW SUHVHQ

7KH LQVWUXPHQWY UHFRPPH®B WG FIRQUG WKBOL VDPSOH LV XV
SURFHGXUH FRQVLVW LQ D ELRBYO GHKHGNOMHU H\K LF® GY BWIHSD ULQJ F
EHWZHHQ LQ FDOLEHU EHWZHH®P UYRMQSH B QD OXLIGW QEMNHQ WKH KLJ}
NLW ZKLFK VKRXOG DWWDFK WRQWIHR BUREHFDYQA® 6H ARIRIS DMOLED K HV )
ZLWK WKH JXLGDQFH VRIWZD UW LPWHHGHR R LRX® IREKRBQDBKIWH FXOW)
VWHULOH HFKRJHO DQG VHYWHMX®DW ZQWK WL QJWFFIRWDF\ LQ VHYF
VSHFLPHQV

7KH ELRSV\ QHHGOHV DQG V\RIRPISHIVLVRRABR® \EH
VWHULOL]HG XQGHU 89 OLJKW VLQRPSWKFDMWR@MHOQHHRUIBHH DQG
KDV F\WRWRI[LF HIIHFWV DQGOHRRKRGY SWR WHKGW HRHO/O XA KHP R U U K
JURZWK $OFRKRO RU LRGLQH MRFOMKVRIOR @ R QWK DFHW I RQK/DMQ G PLV

FRQFHQWUDWLRQ DUH PRVW |YHWERBQWHY\L REWB®URWH[WUHPHO\ |
VWHULOL]JLQJ WKH SRLQW RI HARVKID SB 8 Q KR XWIKHWSKIHR FM\E R WIR [ILF S H L
HITHFWV Rl WKHVH VROXWLRQVROR FKRR IDRXGE F |YW® S LWKDDNHFMR U\ F

WR EH VWXGLHG > @ LQWHUVHFW DQ\ VHIPHQWYV RI WKH IH
7KH PRVW QRWDEOH FRPSOLFDWL
URFHGXUH PLVFDUULDJH > @ ZKLFK LV PRUH

7KH SUREH LV SODFH VXSHO@SROEQWHOBGDL@QGFRYHN LQ ZKLFK WK
WKH SRLQW RI ELRSV\ KDV DHHRPOLG\HQWG| DVGVREOKWKKH SUHJQDC
HFKRJUDSK WKH QHHGOH LV DQWRWPDWREVIDRGXPOMD\DWKLURKIUKF KD Q
WKH JXLGDQFH FKDQQHO DWWDG R HEBRWRWKHKH WLS RI WKH SUREH
ZKLOH PDNLQJ VXUH WKH WUDMHFWR UV LO/R@R WDRRG LRIUH &/ EN SDWLF
SRVVLEOH SDWLHQW PRYHPHQWWD JA@MHD VEKOHH MG ISQR! | EVX KVH VQKIHH G R BIQ W L
KDV UHDFKHG WKH SODFHQWDQRWKH MK G JHPIOV SDV@WDFKHG DQG
WKH DVVLVWDQW SXOOV RQ WKH SQVAFR\LRR ADVE EBDSWHH YN QWG E
WKLV WLPH WKH VXUJHRQ PDN$RLQMYRUBQWD\WNQGHE\ WURXI K WHUL
WKH SODFHQWD ZKLOH PDLQW D L GIRIQIWNUKH WIURPQNH F VIRQY \ B GS U H
VXFWLRQ EHIRUH H[LWLQJ DQISGBPVOLVDYWUQQIWKE YQWMD YBQRKN FI
VIULQJH ,I WKH PDWHUQDO E OGRRREWLD/Y SIWH. \DHHQ IVQLGY EVXKWM\ @ MUALR)SIRIO D P
WKH SURFHGXUH PXVW EH UHSHDRUHEG [EQ &/ DOW AW VDK HD § B RWAKHHEUX U H
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') $OEX

SDWLHQW WDNH GURWDYHULQWRMVPBDONKR WS WKHHGNM W LG BAK/HL XKD

GRVHV RI PJ GD\ ZH KRSH WKLY DUWLFOH ZLOO VHUY'}
2Q0H RI WKH VKRUWFRPLQWRRIXWKHN I SRIRIJGXIVN LV

VDPSOH FRQWDPLQDWLRQ ZLWK PDWHUQDO EORRG 0&& D

VLWXDWLRQ ZKLFK FDQ EH UHVROYHQ@Q (B R&EMDLQLQJ D VDPSOH

I[URP WKH PRWKHU DQG SHUIRUPLQJ TXDQWLWDWLYH

IOXRUHVFHQFH SRO\PHUDVH Hggt%y&%ﬁ%ggégﬂ&'—%&lﬁD\HgR\\/I\t%‘OHYH‘

VHSDUDWH WKH WZR '"1$ VWUODLGGRELFXKHELP BFMHENRIDY LOL VN

IRU REWDLQLQJ D FRQWDPLQDWHEYAPETHTOE SHIRG wbk B 3%, Unacac

EXW LW FDQ YDU\ IURP WR LPP IBNKIHGBEEDQHQOWQ OWKHOL = %ULWLVK -

VNLOO RI WKH VXUJHRQ DQG WRETHYA'Q Ri.6HY HARSREQW: R

WKH SODFHQWD DQG DV VXFKFBRBRWRODLP SOHV VK RX OW EWH RMM W MUHRS

IRU 0&& EHIRUH REWDLQLQJ FH’Q%?)%@SQSI%@@W%&%Q% LQNEVK.SSSEEDJ

3ODFHQWDO PRVDLFLVP LMWQRWKAUHEER BEWBRPL@Q IVKH ILUVW W

RI WKH SURFHGXUH DQG LW WB%&LI;VSQWH/\’/LSXQé/f}ﬂ&%ﬁ@?@}ﬁ@ﬁ(/"ﬁéﬁ@g&/

HILVWHQFH RI PXOWLSOH FHOIGXOWDIUF QLQIHVVLY WOKHDEOHW 6H QWHE\C

7KLV DEQRUPDOLW\ ZKLFK ZDJ QHEFONEHC IRGMEH LYYW 0o/

WLPH E\ .DORXVHN DQG 'LOO > g@wDUVM*GloXWR YHHQU H G QIGQF\WRWRI[LF HIIH

RI WKH FDVHV DQG PRVW RIWI—E@NgQEﬁL‘?ﬁ%gHO@ “@WﬁWWL@(U %D NW

ROQH RI WKH FHOO OLQHV ,Q RHEGGIUs W{RQRMGII-UdR/IRI-RﬁN/\éSIéLL\(JHYLF =

VKRUWFRPLQJ DQ DPQLRFHQVVWLI’_E'\);\%-)E VIRORKY SRBIRILPHEY SuHQDW

DIWHU ZHHNV LQ RUGHU WRsMWXMMHWKHEKkND\EERWIBHoGHU -/ :7H

REWDLQHG IURP WKH DPQLRW@#Q@)%B@‘A&D l}@UQDWLRQ LQ 3UHQDWDO 6DP!
XUYH\ RI &X HQW 'LDIJQRVWLF 3UDFWLF

'LDIJQRVWLF /DERUDWRULHYV ~ -RXUQDO RI OR

&21&/86,21 *
$OILUHYLF = B6XQGEHUJ . %ULJKDP 6 3$F

FKRULRQLF YLOOXV VDPSOLQJ IRU SUHQDW
&KRULRQLF YLOOXYV VDPS@W%@DM'HFEDE\(?WH\WWFJIQ'@YGHZV

LDUHOOL * 2JlI

VWDQGDUG IRU SUHQDWDO Gb@d@ﬁ‘éWd—rFu'ﬁbéW@d*Wﬂvﬁ RILYRHESHY Y

LQ WKH ILUVW WULPHVWHU >DbQ GLRQFDYBORWV VPR BOLB ¥ VP HYV W
\WUDVRXOB L§H EVWHWULFEY J\QHF

NDU\RW\SLQJ WURXJIK GLUHFW YLV Db W KRR N OV K
ILUVW  KRXUV 7KH SURFHGXYHRIGDIMHDRHQ B HUARRUPHGE SULVXS

XQGHU JXLGHG VRQRIUDP DO& B &%ﬁe@%"&&vﬁ Bk Wil 6’51 oo c
UHSRUWHG PLVFDUULDJH UDWH IDPRXVHY '@'LO®Q)GHEURDRMREDO PRV

FHOQWHUV WKH UDWH FpQ EH SRZHOAGPWIONRIR LEPRHBE VLYo RV

JDLQHG H[SHULHQFH E\ WKH WD MURHO | RRPPIQDAW KH&URYHWWR )
1 *XHUQHUL 6 /DODWWD ) )RJOLDQL 5 )H

SURFHGXUH SODFHQWDO PRVDLFLVP DW FKRULRQLF YLOC
DQG SUHJQDQRURIDMMRPM GLDIQRVLV

,6&866,21 %OXPHQIHOG <- &KXHK - 3&KRULRQLF |

WHFKQLTXH DQ&XWUBQWL®BLQLRQ LQ REV\

\} FR
$OWKRXJK WKH SURFHG]MHE(I??V$FM%HQJWI9U\G &+ /LGHJDDUG

EHFRPLQJ PRUH DQG PRUH SREM®DUWHR BKAICHQRRFHEDMV VDPSOLQJ
&96 VKRXOG EH SHUIRUPHG L@T&%@@%@Wﬁ& RO WHY ek - 8owUl

KLIJIK YROXPHYVY RI SDWLHQWY DV oG HBPPYKW B WKHGUD® D) Wbk FiH QWD Q

VWXG\ > @ WKXV LQVXULQJ IELEEULERHHTY W Yk SUIRINCS &

SURFHGXUH OHGLFDO -RXUQDO RI ODOD\VLD
‘H GR HQFRXUDJH RXU FROOHDJXHV LQ WKH ILHOG

2EVWHWUYLEBHBFRORJLD
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*DEULHOD &D SGHRMWQBB WDUFXIDPX7IXUFB 9DVLOHVEX
/| &KLULBPF6LPRQG6WDPDWLDQ

'"HSDUWPHQW RI 2EVWHWULFV DQG *\QHFRORJ\ , 8QLYHUVL
+DWLHJIJDQXYT &OXM 1DSRFD O5RPDQLD
J)DFXOW\ RI 3K\VLFV %DEHV %RO\DL 8QLYHUVLW\ 0 .RJDO!

SRPDQLD

IDWLRQDO ODJQHWLF 5HVRQDQFH &HQWUH %DEHV %RO\DL
&OXM 1DSRFD S5RPDQLD

'"HSDUWPHQW RI 2EVWHWULFVY DQG *\QHFRORJ\ , 'LUHFWRU

8QLYHUVLW\ RI OHGLFLQH DQG 3KDUPDF\ p,XOLX +DWLHJD(

$EVWUDFW

,Q UHVSRQVH WR D GHFUHDVH DFFHSWDELOLW\ Rl WKH FRQRYHQWLF
WKH SRVW PRUWHP H[DPLQDWLRQ RI IRHWDO DQG SHULQDWDO SDWKRO
3RVW PRUWHP PDJQHWLF UHVRQDQFH LPDJLQJ SP 05, LV D QHZ Q
SDUHQWYV DQG SURIHVVLRQDOV DQG LW LV UHJDUGHG DV D YDOXDEOH L
'LWKRXW DOWHULQJ WKH LQWHJULW\ Rl WKH KXPDQ ERGRUWKH SP
FRQJHQLWDO DQRPDOLHV LQ IRHWXVHV QHZERUQV DQGLIQDD\QS\DW KR/GR J
8QOLNH FRQYHQWLRQDO DXWRSV\ SP 05, SURYLGHV KLJK TXDOLW
WKUHH GLPHQVLRQDO UHFRUG WKDW FDQ EH UHYLHZ E\QGDIFHO H®Y WWRE W
DFKLHYHPHQW Rl PRUSKRPHWULF PDJQHWLF UHVRQDQFH QRPRIRIXRV Uk
VWDJHV RI WKH LQWUDXWHULQH OLIH RSHQLQJ JHQHURXV ORQJ WHUP
7KH PDLQ GLVDGYDQWDJHV RI SP 05, LQFOXGH WKH ORQJHU GXUI
H[DPLQHUV ZLWK DSSURSULDWH NQRZOHGJH LQ WKH LQWRW\S LA-RVUDWHIPR Q
FKDQJHV DQG WKH DEVHQFH RI ELRSV\ I[IURP WKH OHVLRQV
,Q WKLV DUWLFOH ZH DLP DW UHYLHZLQJ WKH GLDJQRVWLF XWLO
IRHWXVHV ZLWK SRO\PDOIRUPDWLYH VIQGURPHV

SH]XPDW 9DORDUHD 501 XOXL SRVW PRUWHP vQ HYDOXDL
VLQGURDPH SOXULPDOIRUPDWLYH

&D U VSXQV D GLPLQX ULL DFFHSWDELOLW LL PHWRGHLQRRQYHQ L
DERUGDUH D H[DPLQ ULL SRVW PRUWHP D SDWRORJLHL IHWDOH UL SHUL

,PDJLVWLFD SULQ UH]JRQDQ PDJQHWLF UHDOL]DW SRVW PRUWHP
XUGRU DFFHSWDW GH S ULQ L 4L SURIHVLRQLGWL vQ GRPHIXWRSEWLB LG}
FRQYHQ LRQDOH

) U V DOWHUH]H LQWHJULWDWHD FRUSXOXL XPDQ SP OBORUWH R
FRQJHQLWDOH PDMRUH vQ VSHFLDO D SDWRORJLHL FHUHEUDQI®UEDUG

6SUH GHRVHELUH GH DXWRSVLD FRQYHQ LRQDO SP 05,UDFDWHN RIH
SHUPDQHQW WULGLPHQVLRQDO FH SRW IL UHH[DPLQDWB VRFRDNVRMH PF
PHWRG SRDWH IDFLOLWD UHDOL]DUH GH QRPRJUDPH SULQFUHJRQDQ
RUJDQHORU IHWDOH vQ GLYHUVH VWDGLL DOH YLH LL SOV WLXWHHUWLFQHW X
LQ YLYR

BULQFLSDOHOH GH]IDYDQWDMH DOH SP ,50 LQFOXG GXUDRWMWRNXDI G

&25(6321'(1>a $GHOLQD 6WDLFX #HXPDH®@XMGWHROLQD 6WDLFX

(< :25'6SRVW PRUWHP PDJQHWLF UHVRQDQFH LPDJLQJ g R¥IMPA ®XMRRORI\L SUHQD
KXPDO GHYHORSPHOW GLDJORVWLE XWLOLW\



7KH YDOXH RI SRVW PRUWHP 05, LQ QRQ LQYDVLYH HYDOXDWLRQ RI IRHWXV

FX FX HI[TSHULHQ UL FXQRUWLQ HDGHFYDWH vQ LQWH UWESRIUHVDDWHHIDSGUWHX WRHC
SRVW PRUWHP aL PDL DOHVY DEVHQ D ELRSVLLORU GLQ OH]JLXQLOH GHVFF

IQ DFHVW DUWLFRO H[DPLQ P FULWLF XWLOLWDWHD SRLOGURKL vQ (
PDOIRUPDWLY

EXYLQWHS5BKHHIRVWPRUWHP DXWRSVLH IHWDOY% SUHQDWD
GLDIJQRVWLF?

%$&.*5281"

'"HVSLWH WKH WHFKQRORJPPO® $XRUHMVRDLQFRREURROGH WKH |
RI SUHQDWDO GLDJQRVLV WHKH XRMWBD\ORPDOYRBRDRW LKQFRPSOH)
SDWKRORJ\ LV FRQILUPHG RUQUXRHURKEY ROQRE\RFHOWYYLEDOIRUPDW
SDWKRORJLFDO H[DPLQDW L RBL U FXIPY WPRW BH\O WXHF TXRBOAW\ RI LQIR
FRQVLGHUHG WKH 3JROG VWDWQKHD S8V W LFIRIWKRN RV LB YLKV WKIVWLRQ |
LPSRUWDQW UHSURGXFWLYH KN DIOKHK HISREOHQFH RI WKH ILUVW HJL
7KH QHFURSV\ UHVXOWYV KD Y$D\DR VLWQVKIRPOOBWEH WDNHQ LQW
LPSRUWDQFH LQ WKH PDQDJHPWQHY GRD V YWWVHDH) 8 U MIKQHD @XIFHBHU R1 S|
DQG LQ FRXQVHOOLQJ WKH SDGHBWDIDVHRXBRWO AN IG i) H WKHIF WF\F RS V
WKH UHFXUUHQFH ULVN Rl GURHAYEYWH BURIFULIWRQ LQ WKH .
VIQGURPHYV 7KLV SKHQRPHQRQ FDQ PRVW
BWXGLHV LQGLFDWH D UHIS/@D RQ HIGQ BAHWAKRHU WHIIX VD O R1 WKH [
PLVGLDJQRVLV Rl PDOIRUPDW LG WM R DHOXOQLHFGRIMWUHOLRLRXV UHDV
WKH FDVHV DQDO\VHG * L YRDQWW R B WHL RRQ. IRF XK/ MY DROHAWM XYY JLYHQ V
WKH SRVW PRUWHP H[DPLQDW WKL % CE(BARFHGXPERUWDQW SDUW
LQ LGHQWLI\LQJ WKH PDOIRUPDWLR®Y WHRD ROVLIOHUX BO QD QRWHGDV Vi
DQWHSDUWXP KHQFH LQ YHURWWQWWKH TR O CHHOLR I VWKIHWKH D W\
VFUHHQLQJ SURJUDPV RI SUHQD@OX HQ BH QRK/ KV IDFF BIHS W D & PG IQWAVU D W
2Q WKH RWKHU KDQG WKH LQ$RYMORRIRWHPU RYIDEAH@O WLRQ EHL
E\ SDWKRORJLFDO H[DPLQDWLKRQLBICZPMU \Z KIRHGRVDR W K¥HO O\ XQGHU"
GHYHORSPHQW RI QHZ PHWKRO®Q®XH RHIYWBOX\D WURBHB B GH
WKHUDSHXWLF FRQGXFW LQ PDWKWQWRH RHWHONRREB LMLKQH ODFN F
)XUWKHUPRUH WKH PRUSKRORIWKRO RIQBOYW LY BIHWIKHDWDO H[DF
DQDWRPLFDO VWUXFWXUHV |1URSRWAD QWEIWDRWYW R VAKDFK WRQ OHDG
WKH QHZERUQ VWDWH RSHQHBGPRMXQWERU XMW LRDVQERWKDWQRRQ LQ
IXQGDPHQWDO UHVHDUFK DQG @0 DQVLIFD O HIPWIBRLQBKRHWDO DQG SHL

ODLQ GLVDGYDQWDJHV RI WKHKHR QYW VRIR@HDD QRQ LQYDVLYH
DXWRSV\ RI IRHWDO DQG SHULQDWDO SRVW PR

2QH RI WKH PDLQ GLVDGYDGWDJIWNYRRQVKHVR WKH GLPLQLVK
FRQYHQWLRQDO PHWKRG RI SRMW B RRIVWWRHI FEFR ¥ B @MW LVAHYQ RIHW KR (
LV WKH UHGXFHG SRVVLELOLWVDRQURA KRIDKQWDQUWHK P £S5 R 8 R FLKF RO
PDWHULDO ,Q VPDOO JHVWDWSRQDQDDN B OR S RAKW HR/RRIW HFH WM KV RVQ D
SUHVHQWLQJ D KLJK GHJUHH RRPHIFPMXYPWLRQ GLVVHFWLRQ

2EVM\WHWYHERDRJILD



*DEULHOD &DUDFRVWHD

7KH SRVW PRUWHP 05, WHFKQIRXH FZ0M0 LWW® DQG DGROH'
UHSRUWHG LQ E\ 5RV HW DPR Q BDRRIGEHLF W R CAR OREZGVDWHKID Q LQ
WKH GHFOLQLQJ QXPEHU RI D XX\QREHM HF W IGW\KHSS/E. VD RIG HW WX \D J W k
RIITHULQJ DQ DOWHUQDWLYH I\RKHREQWDH\DW QQ HV KW DB HDOWIRUV K R Z
LQIRUPDWLRQ IRU D TXDOLW)\ RS RO/QVHR & WLHHQ BHIG BSBIW LQWMD O S D W
DQ DOWHUQDWLYH LPDJLQJ PRRXBG STKHS VMWK @K LBK FOYWHIE ZRXO
WKH DQDO\VLV RI FDVHV D FIKKGDG W & MOZHF VG X VDX WREYY CROO|
7 PDJQHW DQG FRQFOXGH®RWHKHDW OMKEY SRYWVRRHWWHPNRSV\ LQ
LQYHVWLIJDWLRQ WHFKQLTXH BBRXRIDAU UHVXOWV DV JRRG DV
WKH DXWRSV\ LQ LGHQWLI\LQJ PD MRWL B WMHMWH DS)EKPRIM BRQILUPH
DEGRPLQDO DQG YDVFXODU D®BWBBUNVHW DO ZKLFK FRPSDUHG W
,Q SREHUW HW DO UHRIHSN HG DI RW X\GK HZ IPRK'W TUHTXHQV
WKH JRDO RI GHVFULELQJ WK I LURHD\DHV DRTAX R P\L (30 WG R RHW X V H \
WKH UHVXOWV ZHUH QRW FRPBRQWEQWR RQH IXWWRSWM\ X\KIHYJF R QF
D 7 PDJQHW WKH\ VKRZHG WKDOWS W EEY KDHWFRBZTY B WIDD R1 GHW
EH VXFFHVVIXOO\ XVHG WR GH\RFAPLE® MWXWMUFDWERRDPFLFXQRQ FDL
UHVSLUDWRU\ JDVWURLQWHVWQEDRTL@A3 IHQLIN R DWLRUD\UW W \DIVFH S
LQ IRHWXVHV DERYH  ZHHNVFXL\OGDWQREXOW DWHPD\ SURYHG XVH
7KH LQWHUHVW LQ IRHWDRLQIQRD SAUL QP BADLOY H FDDXOW R $ V\
EHJDQ LQ ZKHQ D VLJQLILFD QW8 VEXE ALQUH W RHWS RVW/R\E HO L W\
RI IRHWDO DXWRSV\ ZDV QRWIEFGRPLIOWDEQRUPWRLW LZDNLQ IRH
WKRXJKW WR EH FDXVHG E\ DGYBIRN HD 3 WK®RIUF VWR XKEG WRXDOG ISPI 05,
WKH SDWKRORJ\ VHUYLFHV LQDWHROHU B.FUWFD G &8 WHF W ODCEGEIRIBLQD O ¢
RUJDQ UHWHQWLRQ ZLWKRXW QREZBRO QD DB GQWHKQOFRMWHOWG LV S
$OWKRXJK WKH 8QLWHG .LQJGRPGLPMIURNGBOEBRBEKRWRBIOLWLHY T
OHJLVODWLRQ DQG WKH WUDLGH@IHRWIDQW KRGRIMN.W WYD & D RIKRWP BY
IRHWDO H[DPLQDWLRQ LV SHUIRUPHKIBU G SOIF MDKH. X W I/ OLLQGV WRKIHS P (
ILHOG RI IRHWDO SDWKRORJ\ WR®RO F RMKLQ WH VRKIR BR ICREMHHIG W
DXWRSV\ UHPDLQHG ORZ RYHUW MXHXEDEWHG BPMWEGH WKH GHYHORSH
7KHUHIRUH VRPH SULYDWMUSBWRKWHFHWXER BY WKH EUDLQ R
KDYH LQWURGXFHG SP 05, DV DQ 7KXW HWQDWLYHQPRWHDO LQ D \
DFFHSWDEOH WR WKH SDUHQWPE FRYS O/ LQJ 1H DHIBW KHPBIYHW V
WKH SURFHGXUH LW KDV QRWG EWHQL\SWL R QWRIJIR @& XMHH & XLRIDAQR E U L
URXWLQH FOLQLFDO SUDFWLFBHYHORSPHQW DJH RI JHVWDWLR
'LWK UHJDUG WR WKH RSBERX®WQLWY RMLIQONMUBRGRRIZQDERUW LR
WKLY SURFHGXUH LQWR URXWVYRHBYEOHQLFDO SUDFWLFH LQ
7KD\\LO HW DO SXEOLVKHG WKH DKH SXWEBRVH RWXHKHLU VWXG\ Z
0D5,$6 WKH ILUVW ODUJH WHURWEHFWHQNLRYRG\PREHO WR SUR
HYDOXDWH WKH FOLQLFDO XWH) XOHFHRIQ LRV LRR) ORI, \B K HDIQPPD W X U F
DOWHUQDWLYH WR FRQYHQW LRID\DIOD ¥ K WSRROWL\WLLYY KR HQM © X H\D FOHD GR L
FKLOGUHQ $ WRWDO RI XI® ¥ WO OF WA & D @ VW B H B H
DQDO\VHG E\ PLQLPDOO\ LQYDVLYH7DOHW® B WD SRYBOPRKMWG PVR DU
05, DQG EORRG VDPSOLQJ DQBFWXUDFD X HSRIOGHDY IGIRVIQRVLQJ
PDMRU SDWKRORJLFDO OHVLRENOZRVPOWRRY DYH OLRIQVHG WR V
FRQFRUGDQFH ZLWK FRQYHQWL\RROGDHYXWREVO QR GDWD DUH DY
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7KH YDOXH RI SRVW PRUWHP 05, LQ QRQ LQYDVLYH HYDOXDWLRQ RI IRHWXV

DFFHSWDELOLW\ DQG WKH HFR QR RLF QI DOK \WVRQ DRIFHRVRD JLQJ P
PRUWHP LPDJLQJ RYHUFRPH VRPH RI WKH ZHDNQHVVHV

ORUHRYHU ODUJH SURVSHFW.REVROLRILADOQUWIX GAR® LQYDVLY
DUH QHFHVVDU\ LQ RUGHU WRFRY%HWK HOKH. \DHF AIXQUIDFWRV S P
05, EHIRUH LW FDQ EH RIIHUHG DV,Q P®RQLRBE® D Q WMUOGHQYW LPD JL(

QHUYRXV VA\VWHP SURYHG WKH PRVW D

ODLQ DGYDQWDJHV RI MPRHLGIP I0G SDUWLFXODU LPDJLQJ RI V
PHWKRG SUREOHPDWLF

3P 05, LV D QRQ LQYDVLYH SURKHGSXEHONKRMGFERWD UHJDUGLQ.
EH GRQH UHPRWHO\ LQ DQ\ KRV ®IKMD QHWTXQ ESH3I @ MWK OFWXUHV G
PDJQHWLF UHVRQDQFH VFDQQMHSHUKR U RMDR HFR RENDMLIGRHIED O DXWRS
FDQ EH UHSRUWHG DW GLVWDQFH 7WHR D GFHD@MUDH HR IRH [S PI WO\W L VD P L
2QH RI WKH LPSRUWDQW DGY BI@W® JHNH RWMKLD VPWKKRG AW WKDW
WKH SRVVLELOLW\ RI REWDIRQL\QKHS AR PW QGIQW. AXIOWH MW U X FW X U
GLPHQVLRQDO UHFRUG WKDW AR EQWLRQUIHZOE \ EHA DHKUWHQMWV LV SU
REVHUYHUV DW DQ\ WLPH RI IOXLG

J)LIXU#H 05, 7 6DJLWDO VHFWLRQ RI D ZHHNV IRHWXV FHQWAHHGB YR Q WKH
IRHWXY PLVFDUULDJH FHQWUHG RQ WKH EUDLQ

Thymus

Lumng

Faght
ventricle

Left
ventricle

Left hepatic o
lobe

Smmall
intestine -«
loops

IRMI, T2, coronal section Conventional antopsy
JLIXUHQ VLWX H[DPLQDWLRQ RI WKH WKRUDFR DEGRPLQDO RUJDQV RI D
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*DEULHOD &DUDFRVWHD

$QDWRPLF VXSSRUW SUR$LRAHG FD 0%\ LIQY DRIVWH RU YLUWXDO
GXULQJ DXWRSV\ DQG GHWD L ®HE HFWK Q X F XK WIXD W GFHRPPHEQ W M VF B RV V
EH RPLWWHG HDVLO\ %HQHILWLIIL QU RIX LROH.® WIDR \LIQHVW K H
QRUPDO &6) OHYHO SP 05, FDQ SYRYL®HK®D BERYDVPHQMGEARQDO D X\
DQDWRPLFDO GHVFULSWLRQ FADWHKH DEVICR@ PDN UNFWGHIH WP DHYLHEX O |
LQ VPDOO JHVWDWLRQDO DJHRRNWX®8VV W KXF VDG DD WDPWHK HRH O\
PDLQWDLQHG HYHQ LQ WKH FDSRIVRI 8RB WWR @ RURBIIL Q ¥ \FROFQ IEMHIB X
ZLWK PDVVLYH GHVWUXFWLR® XRVRSBKM SEURFIHEB XWLH VRAIHHURQJ LPSF
H[DPSOH VHYHUH YHQWULFXO8E6BODWKHKCEVRAAWKRQ\ZRWKRXW GL
KRORSUR]JHQFHIDO\ DQG WR PD[LPL]H WKH LQIRUPDWLRQ

ORUHRYHU SP 05, FDQ SURYLGHYHWRQOWRHOGHYHORSPHQW RI
LQIRUPDWLRQ DERXW WKH GHYHORS\PWIBW SRIHDRHD B UDALWHH QL Q J
VWUXFWXUHV VXFK DV WKH H[PPHEB®ORE® DWW G FIRQ\S XMV WD W LR
FDOORVXP WZR EUDLQ VWUXFWKV H VUG SIUHRYHIMW VDR FIX\D\OHOVAQ BN |
XOWUDVRXQG RU 05, LQ YLYR DQG JPDJLQJ VSHFLDOLVWYV

,Q WKH ODVW \HDUV UHFRJQL]RQRHVUKD E@ WHQA{LPOWDIQFHV Z
SRVW PRUWHP LPDJLQJ VHYHUYDIRG IBW R RORIW EFH QS\RYMVPRUW HP
ZRUOGZLGH KDYH LQWURGXFBGWHKLYDWHFHK RISTKIHRQ@V DQ
DGMXQFW WR FRQYHQWLRQDO DXWRSB W KH RRHWXV KD D ® QD OQRIUWP D
RYHU  ZHHNV RI JHVWDWLRQO5, IRHWXV H[DPLQDWLRQ FRXOG GU

7KH SURFHGXUH SURYL®WKY XDWKRORIOUW \WR LQYHVWLJIDW
DQDWRPLFDO LQIRUPDWLRQ D RRIXWHWKHU FRIEQWMDW KR REQMV H\W IUQ 17 L D
PDLQWDLQLQJ WKH LQWHJULW\DRIHW® B OKKRQGLWR 8 Q VWKKIYW PD\ O
EHQHILWLQJ IURP VLJQLILFD QAW LLAYFEIHDNVK ROUF P H\S FADDJELLLADLIWM \
DPRQJ SDUHQWDO FRXSOHV JUKXHUHIRUH SP 05, PD\ SOD\ DQ
UROH LQ GLUHFWLQJ WKH KRVSLWDC

&XUUHQWO\ WKH VSHFLDOLVWYV
GLDJQRVLV E\ PDJQHWLF UHVRQDQ
FKDOOHQJH RI DQ DFFXUDWH H[DPLQ
FOHDU PDJQHWLF UHVRQDQFH UHIHU
RUJDQV DSSHDUDQFH LQ GLIIHUHQW
RU YDULRXV SDWKRORJLHV

7KHUHIRUH FXUUHQW VWXGLHV
DQG DLPLQJ DW GHVFULELQJ FRQJHQ
HDUO\ GHYHORSPHQW Rl IRHWDO VW
DQ LPSRUWDQW LQIRUPDWLRQ VRXL
IXWXUH LQ YLYR VWXGLHYV

JLIXUBI5, 7 ZHHNTV IRHWXV PLVFDUYPHIH @LMAMWKXYDQWDJIHV RIS
HIDPLQDWLRQ RI WKH UHWURSHULWRIHNGR RYYBMrRoYHQWLRQDO DxwW

&RPSDUHG WR FROYHQWLRQI
TKHUHIRUH LW LV KLIKQRPRNRQW M P W B WDV vHyHUDC
DSSURDFKHV ZLOO EHFRPH PRUH ZLGHVSIHDG JQ. %LDQd-\}@ PLWD
SUDFWLFH LQ IXWXUH AHDUV '\ |pEwW WKDW KLVWRORJLFDO I
JRU WKLV UHDVRQ PDQ\ RQHQ@LE LD%?LVRH\/ FWRHESQFLVVXH LV oRr

SP 05, LQ WKH FRQWH[W RI Pqu_ %\é_@ P MRS D Fy o w
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7KH YDOXH RI SRVW PRUWHP 05, LQ QRQ LQYDVLYH HYDOXDWLRQ RI IRHWXV

DXWRSV\ FRQWH[W WKH UHODWLYH®\ VPDOO DPRXQW RI WLVVXH
H 2 /HYDLOODOW -0 +LUW 5 )JU\GPDQ

3LFR
WKDW FDQ EH FROOHFWHG E\6EQB§V0\9KQF$/UN¥||6||5 RYNe RV zZQB® uHIHUU

EHLQJ WKH UHSUHVHQWDWLYHXBUWHRS WKWMDO PRRRBOLHY DQG DXWRS)
WD O LDJ(%IIQVLV FHQWUHV ,PSDFW RI W

SUHQD G
&XUUHQWO\ D PDMRU GLWB&&%QM@%% LBFoRwLV s
LV WKH ODFN RI H[SHULHQFHG W$HMW BOLHRWRALY FRPWWRR UWHRQDWD

LPDJLQJ DQG LQ WKH LQWHUSIPRWRWLERR RbUOBWE® 808 R¥WLrLpo 5t

PRUWHP FKDQJHV RI &RQVHQW IRU 1HRQDWDO $XWRSV\ SUFKLY
GROHV W 0HG S

$QRWKHU LQFRQYHQLHQV\?G‘%'\/%gRﬁB @'@%&KQ%W PDJQHWLF UHVRQDC

WKH ORQJHU GXUDWLRQ RI LPBIPHUDEJKXH \ODWA R RQ ,PDJILQJ S *

V_.Q' /DUJ F K\ 60 )HWDO
JRHWDO LPDJLQJ LV IXUWKI%'?EH:UWE%QQEDS)JW@H?LE%J J"WODJQ 5HVRQ ,P
PDFHUDWLRQ HIIHFWV IROORZ:2QJ LQ XWHUR GHDWK DQG SRVW

PRUWHP UHODWHG FKDQJHV ZKLFR & B\ Aol Ko oR VWP WL RO DS S irupp.

DJH - &0LQ 3DWKRO -X

$OVR ORZHU ERG\ WHPSHU&g&%%yﬁOW@ém%$ﬁﬁ%\%W|§gpRUWDO'—W\

DQ 3 9DQKHVWH
7 DQG 7 YDOXHV DQG WKH LPDUMHBERQMW DY WFFHSWDQFH UHOLDELOL

7KHVH DVSHFWV GR QRW BIEOXGH WA BRI ELSIM shrwivn v
RI XVLQJ SP 05, LQ FOLQLFDO SQbFRWLFH EXWSHPSKDVL]HV
WKH QHHG RI D PXOWLGLVFLSOUSPIL GufiPLs SURDERI M s067 2 2
VKRXOG LQFOXGH REVWHWU|MWI2<D+Q/VDQIG?HKW®@JHIQHGLSEJE(@S-HFWLYH YD

VSHFLDOLVWYV SDHGLDWULF UBRERQRILVIY \PRE SHULUP LG vre

SDWKRORJLVWY WR LQYHVWLRI®WH WK H & HIl XXQRWW LR HWEXVDW RRI SR’
PD[LPL]H WKH TXDOLW\ RI wKHl"’REYEWR’Uﬁ@\WQW%&WWM}QGHWXVHV DQG F

$UWKXUV 2- 7KD\WLO 6 2ZHQV &0 20VHQ 2

&21&/86.21 $GGLVRQ 6 HW DO 'LDIJQRVWLF DFFXUDF\ RI S
’ DEGRPLQDO DEQRUPDOLWLHY LQ IRHWXVHYV DQ
KWWS G[ GRL RUJ M HMUDG

3P 05, LV D PRUH DFFHSWDP8RAPWROX WL R{RGRRPHV&DWWH / ORHUP|
HGHOH / 'HSUHVW -" HW DO $ PRUSKRPHWULF

IRHWDO DQG QHRQDWDO SRVV\}HRNR)UWMEPUW[FDdDEQ\ﬂ/\)NPLRRJQ/HIRUWMKd)"D PDJQ

SDUHQWDO FRXSOH WKHUHIRYHOWKHPSHYHOREPHQWS RI WKH
J * HQJ + <X 7 +RX =

/ILQ : =KDQJ = 7HQ
SRVW PRUWHP LPDJLQJ WHFKQHE&*‘U\H#%%\WI&WQLSQLPSU% Mw PRUWHP PD

WKH SDWKRORJ\ DQDO\VLV D- @Lgbﬁ'%V\DWD'E)D@_UDQJ RYYNRQV RI WKH
DQG ZHHNV JHVWDWLRQD DJH %W - 'HY 11
IDFLOLWDWLQJ IXUWKHU SDWLHQW FRXQVHOOLQJ DQG IRHWDO FDUH

S$OWKRXJK LW KDV EHHQ BIFWAHRGX FRRVHRGRAPQ 7 YDQ S5LMQ 55 &.
VWPRUWHP LPDJLQJ ZLWK VSHELILF DW

DOWHUQDWLYH PHWKRG DOPR}?@\@%/T{;@NQMDQML ReRQRS THZ S
VWXGLHV YDOLGDWH SRVW PRUWHPHOS, ObYOMU 18 HOEDEGH6 7D\ORU $

DOWHUQDWLYH WR FRQYHQWLRGRY ProwBis,%0\ A IRHWR WY P3G wL

LQIDQWYV 6XFFHVVIXO LPSOHFgH/QQ\DM/V\ZlI}qu]Q F\il /\NENJL_VYDSSEJRODFK « 7
LQWR URXWLQH FOLOLFDO SUREWLEHAIEOR QAR IoRIAn L,

GRXEOH EOLQGHG HYDOXDW IMRIOPRVWH F FIX ORYW\PROQWBOMRPIAHWLF UHVRC

-RXUQDO RI $QDWRP\ S
SURVSHFWLYH VWXGLHV &RKHQ 0& 3DOH\ 01 *ULIILWKV 3' :KLWE\

LQYDVLYH DXWRSV\ EHQHILWY DQG OLPLWDWLR
UHVRQDQFH LPDJLQJ LQ WKH SHULQDWDO SR\

5()(5(1&(6 3DWKRO -DQ )HE S
$UWKXUV 2- 7D\ORU $0 6HELUH 1- ,QGLFDW
%XUWRQ -/ 8QGHUZRRG - &OLQDRIEOO HEWHDDNWW RRYDRI THUEQDWDO SRVWPRU)
HSLGHPLRORJLFDO YDOXH RI DXWRSVSUDKNWLFAFBWGLDWU 5DGLRO 2FW >(SXI
S $GGLVRQ 6 $UWKXUV 2- 7KDWLO 6 3RVW PR

&DUWOLGJH 3+7 'DZVRQ $7 6WHZDWDWWHUDDOWILYIH WR QR@XHRUHQVLF DXWRSV\ LC
DQG TXDOLW\ RI SHULQDWDO DQG LQURPWBRMIBRKWEWRI [PCPLQDMIRBUYDFWLFH ¢
FRKRUW DQDO\VLV RI FRQVHFXWLYH GHDWKYVY %O0-
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2EVWHWWILEGBFRORJLD /;,,, 2ULJLQDO DUWLEF

7+($66(660(12)48%$/,7<2)/,)( ,120(1 :,7+
(1'20(75,26,6%/,7(5%85( 5(9,(:

1 *LF * ,DQFX& Ok 5 &LJ UDQ +*K 3HOWHEFX

6SLWDOXO &OLQLF GH 2EVWHWULF 4L *LQHFRORJLH )LODQ
8QLYHUVLWDWHD GH OHGLFLQ UL )DUPDFLH &DURO 'DYLOI

$EVWUDFW

(QGRPHWULRVLV DIIHFWV DSSUR[LPDWHO\ Rl SUHPHQRSDXVDO
DLPLQJ WR HYDOXDWH WKH TXDOLW\ Rl OLIH LQ ZRPISQFWVRK HQGRPHWUI
RQ KHDOWK UHODWHG TXDOLW\ RI OLIH +54R/ PHQWDO ©Q RFRDVORALLDIO XH
(PEDVH DQG RWKHU RQOLQH UHVRXUFHV ZHUH VHDUFKHGDRBU VWXGLHV
2Q0\ WKH VWXGLHV XVLQJ VWDQGDUGL]HG LQVWUXPHQWYV 4XHWWLRQQ
FRQVLGHUHG :H IRXQG VWXGLHV RI ZKLFK RQO\ WHQ PIHOO VBK IR H.Q V¥ IORXQ
RI WKH JHQHULF 6) 3%, DQG VSHFLILF (+3 LQVWUXPHHQW\R VLRHKDW
D VLIJQLILFDQW LPSDFW RQ HGXFDWLRQ ZRUN PHQWDO BRBSORFLDO
PDQDJHPHQW LQ WHUWLDU\ FDUH FHQWHUV ,Q FRQFOXVLR@LERME ZL
FRQWLQXH WR EHDU WKH FRQVHTXHQFHV RI WKLV SDWK®IORJID QW K HWE/F
LQIOXHQFH RQ WKH RSWLPDO PDQDJHPHQW RI HQGRPHWULRVLYV QHHGYV

SH]XPDW (YDOXDUHD FDOLW LL YLH LL SDFLHQWHORU FX

(QGRPHWULR]D DIHFWHD] DSUR[LPDWLY GLQ IHPHLOBWXUWLKUVW
FX VFRSXO GH D HYDOXD FDOLWDWHD YLH LL IHPHLORUQFGRARWRER WHUWL
DVXSUD FDOLDW LL YLH LL SDFLHQWHORU FKkW 0L D GHIFROWHUGID WHC
PHGLFDOH 3XEOHG OHGOLQH &RFKUDQH &OLQLFDO 7ULDIOL S KEBD VB W K\
VQWUH LDQXDULH UL LDQXDULH $X IRVW VHOHHOWW HF@XFDML R QX
138, (+3 (+3 6) 6) Y $P J VLW vQ WRWDO GH WWKGLW HUWIQL B BIL
LQFOXGHUH &DOLWDWHD YLH LL SDFLHQWHORU D IRVWEYF [X3, vQLWRD
VSHFLILFH (+3 SUWLFROXO SUH]JHQW FRQILUP IDSWXODFDHRW GRIPWM WLU
HGXFDLRQDOH SURIHVLRQDOH UL VRFLDOH D IHPHLOR UvQ WAF W D W @GW U
WHU LDU 1Q FRQFOX]LH IHPHLOH FX HQGRPHWULR] SBHMWBA VW RDQMFANDU
SDWRORJLHL LQVWUXPHQWXO LGHDO SHQWUX HYDOXDUMHWHRD®RIDW HLL Y

EXYLQWHHKGERAHWULR]D FDOLWDWHD YLHWLL FKHVWLRQ

,1752'8&7,21

(QGRPHWULRVLV LV D EHQLJQ (RIGRFAHWHU ISRMHWHQW¥HDVVRFLDW
Rl HQGRPHWULDO JODQGV DQ& \WPWWRPY RRXRVWIWAL GWIHW X H QAW UALQYWHK
FDYLW\ ZKLFK DIIHFWV DERXWHQRRUEKRPHG\Y®DUHXQLD DQG
UHSURGXFWLYH DJH ,QIOXHQBEB WW RIWIBN H BQYHODD RWWKH V\PS
OLIH RI YDULRXV IDFWRUV VXFEKHNW W RFH FRIUG IENOHDDA/IHR Q GEGH W ZH +
VHYHULW\ RI VIPSWRPV UHPDLWKHXQOWSMRPY G@VFULEHG > @

&25(6321'(1>a 1LFRODH *LFD H#BPDOQOJELRP QLFRODH
(< :25'6HQGRPHWULRVLY TXDOLW\ RI OLIH TXHVWLRAEYMHMULEGBFRORJLD



7KH DVVHVVPHQW RI TXDOLW\ Rl OLIH LQ ZRPHQ ZLWK HQGRPHWULRVL

JUHTXHQWO\ HQGRPHWU

LQFLGHQWDOO\ GXULQJ VXU:
ELECTRONIC

J\QHFRORJLF SDWKRORJ\ EX LA
VXJIJHVWLYH V\PSWRPV PLQLP Ke;word::ﬁn?olﬂeu'insis.
OHVLRQV DUH VHHQ LQWUDRS st

LOQFRQVLVWHQW ZLWK WKH V\I 74 studies
)LQDO GLDJQRVLV RI Wt
DFKLHYHG GXULQJ ODSDURVF

LITERATURE
DUH YLVXDOL]HG > @ (QGRPH\ REVIEW e
ZLWK ODWH GLDJQRVLV DQG K el | REVIEW

eligibility criteria

DILHFWV WKH TXDOLW\ RI OL 14 studies
SDWKRORJ\ > @ 7KH TXDOLW
PXOWLGLPHQVLRQDO FRQFHES

60 studies

DVSHFWV SV\FKRORJLFDO DQ o WHG
ZLWK WKLV GLVHDVH RU LWV [

7KH REMHFWLYH RI WKH A
DVVHVV WKH TXDOLW\ RI OLIH e VULRVLV

UHODWHG WR WKH VIPSWRPV RI WKH GLVHDVH E\ FRQGXFWLQJ
DQ HIWHQVLYH OLWHUDWXUH UHVHDWYBKORZFKDUW RI VHOHFWLRQ RI D

0$7(5,%$/651' 0(7+2'6 2Q0\ WKH DUWLFOHV WKDW XVH

VSHFLILF VWDQGDUGL]HG WRROV IRU 1

,Q WKH SUHVHQW VWXGRI| @QHIHV BHEDWEBP@WY ZLWK HQGRPHW
HYDOXDWHG WKH LPSDFW RI If'\f"l:)r)Ll\l\llIII:)\II\I D M 'I'Vr\ﬁl\l\\ RI

OLIH PHQWDO KHDOWK DQG W STANDARDIZED VLHQW YV
YJRU WKLV SXUSRVH ZH XVHG INSTRUMENTS VHV
FRQWDLQLQJ PHGLFDO DUWLF = EHP.

‘H IRFXVHG RXU VHDUFK R

= SF-36v2

&RFKUDQH &OLQLFDO 7ULDOV ) H
UHVRXUFHV H LQYHQWRULHG = SE-12 ZHHQ
-DQXDU\ WR -DQXDU\ ®EQSD
SHQGRPHWULRVLV" 3:TXDOLW\ ® EHP-30

JQFOXVLRQ RI VWXGLHV Ze v g oo oo v
WKH IROORZLQJ LQFOXVLRQ H[FOXVYILR@ HEVWWHEXWLRQ RI TXHVWLRQQE

L QFOXVLRQ FULWHULD VHOHFWHG VWXGLHV

¥ VWXGLHV XVLQJ VWDQGDUGL]HG LQVWUXPHQWYV

t DUWLFOHVY WKDW H[DPLQH(W&HGE6LPSDFW RI
HQGRPHWULRVLVY UHODWHG V\PSWRPV RQ SK\VLFDO PHQWDO
KHDOWK VWDWXV VH[XDOLW\ DQGS$ZWUHIN WHOLNWKGQDWE KAWL WHUDYV

([FOXVLRQ FULWHULD PHQWLRQHG NH\ZRUGV ZH IRXQG VW
¥ DUWLFOHV ZLWK UHIHWHWZHRMR-VPXDWRPY RUDQXDU\ $I
WUHDWPHQW RI GLVHDVH WKH LQFOXVLRQ HI[FOXVLRQ FULWHI

¥ FDVH UHSRUW VWXGLHW[FOXGHG WKRVH DUWLFOHVY PDGH UH
¥ VWXGLHV WKDW ZHUHQRE®XGCHG KBENVHIFVHWRRWKHU WKDQ H!
HQGRPHWULRVLYV FDUH UHSRUW VWXGLHYV

2EMWH@HERDRJLD



1LFRODH *LF¥%

7KH VHOHFWHG VWXGLHYRQWHG XWHWBK\G RU W/KIIMGSDWKRORJ\
JHQHULF UHVHDUFK WRROV WRKBDWWHRQY WKIHLMVT X(BOLW\ RI OLIH
'+242/ 3DWLHQW +HDOWK 6XURSEHWLRDO PBOQWIHRMQW RI HQGRPHW
+HDOWK 6XUYH\ 6KRUW )RUP GNHWHRQQ X)X UWH UHVHDUFK
DQG VSHFLILF (QGRPHWULRVLY +HDOWK 3URILOH (+3
(QGRPHWULRVLY UHODWHG V\P,SKWBPY, 2DWHUIHUHG
ZLWK PRGHUDWH GDLO\ DFWLYLWLHYVY DQG ZLWK H[WUHPH
SK\VLFDO DFWLYLW\ FOLPELQJ VHYKUD®UIFOMH QW VDRIWMWDIHU B VNE V
DQG RI FDVHV UHVSHHEQ/GRABWULRVDQY®RQ TXDOLW\ RI OLI
RI ZRPHQ ZHUH OLPLWHG SDQ QVXIHHNWL® R Q HZIMWALYHO\ WKHLU
RULQ RWKHU UHJXODU GDLO\@HFWHORS\WHHYWD Q 8 SIDARRFES GIKW K HKSD O
OHVV WKDQ ZRXOG KDYH OLNHSDBHADQXWWY RL\S K\ WOFRDORP K WINDQ WKLYV L

SUREOHPV > @ TXHVWLRQQDLUH GDWD VKRZLQJ VLP!
(PRWLRQDO SUREOHPV OLRLWBRHGLJQRQ WDSDIWVHKRORI\ > @
DW ZRUN DQG OHG RI WKHP WFRD WEHRPSWO ZVY W IO HOQWGRPHWULRYV

WKDQ WKH\ ZRXOG KDYH ZLVKBEGK:J& UDWH Rl SDLQ EHLQJ SURC
3DLQ GXH WR HQGRPHWUGRWYR VY GIHUWH DIGUH® \ZDY&E FKURQLF
GDLO\ ZRUN LQ RI FDVHV LQ &XBUFMWHO\SDERHUH LV QR JI
FRPSURPLVHG ERWK KRXVHZRUWN DWW G XRHUNRWW \DLNOH KR PMKH TXD O
LQ DQ H[WUHPH IDVKLRQ RU THQWRMHBWIWNRVEA®Y :H LGHQWLILHG
3DWLHQWYV ZLWK VHFRQGDQUAWLUNAH QWU LALWEXELWRUHQW VF
HQGRPHWULRVLV UHSRUWHG KW XGLYHOVQRIOW\S H BVIVQ PR R 5 IDHIGN W
WKRVH ZKR ZHUH VXIIHULQJ IURKXDGLRS RV KLIF H RIHE WO HW WY @
$IWHU DQDO\]LQJ WKH GDWD HQEG BRHWHDRW IDWWRY¥OH FRQIL!I
D VLIQLILFDQW LPSDFW RQ HGXFPMNLVR R §QRIRIFVNWR QR DLV HFQ RQW |
DFWLYLW\ PHQWDO KHDOWK D®RG WSKIHR MRALIDROQ O DI HO RIHZ RP HZR P H C
DIIHFWHG GHVSLWH LWV FRPSGHYHDQD JG R WS MV HQWIK HURDLDDIUAH P H C
FDUH FHQWHUV 0DQ\ VWXGLHV FRQG)GAWNGI URPVBYHUWDG QW FR
FRXQWULHYV GHPRQVWUDWH MRQIF\® X\ K GV WAKRDQNG WKLLR/QS R WK FDO R J!
QHJDWLYH LPSDFW RQ ODERU \8 KR G@XPWILW\WR | DOAGHTRD OSDWL IRQ W V

OLIH RI SDWLHQWYV 7KH EHVW WRRO IRU DVVHVVLQJ
RI SDWLHQWY ZLWK HQGRPHWULRVL
&21&/86,21 IXUWKHU UHVHDUFK

7KH SUHVHQW UHYLHZ FRGLAUWBYITH2KB W
HQGRPHWULRVLYVY KDV D VLIQLILFDQW LPSDFW RQ HGXFDWLRQ
ZRUN PHQWDO DQG VRFLDO ZHO®)EHLQRKHRBEBPRIHWWRGFPZRPHQ
GHVSLWH LWV FRPSOH[ PDQDJHPH QW UINQ3 WRHEXNFMDLIWLWD DR G $FWL
FHQWHUYV (+3 7KH (QGRPHWULRVLYVY +HDOW

ODQ\ VWXGLHVY FRQGXFWHG LQ7IGH I(IGIWRAHARHW ULRVLYVY +HDOW
FRXQWULHV RQ ZRPHQ ZLWK HQG&6RPHWHKH BKIRW W HRBBR \fW U D W H
WKDW WKLV SDWKRORJ\ KDV D @HJFW LYDHNVLPMNWWHRQ VER WX U Y H\
SURGXFWLYLW\ DQG KHDOWKYHHDRAG TXDOLW\ RI OLIH LQ
DITHFWHG ZRPHQ (4" (XUR4RO GLPHQVLRQ

,Q FRQFOXVLRQ ZRPHQ ZLWRAAQGRBOWUHHD/AQWK 2UJDQL]DW!
KDYH LPSDLUHG TXDOLW\ RI ORIH DI®IG FRQWLQXH WR EHDU WKH

2EVWHWUYLEBHBFRORJLD



7KH DVVHVVPHQW RI TXDOLW\ Rl OLIH LQ ZRPHQ ZLWK HQGRPHWULRVL

50)(5(1&(6 6RX]D &% 2OLYHLUD /0 6FKHIIHO & *HQL
HW DO 4XDOLW\ RI OLIH DVVRFLDWHG WF

HQQHG\ 6 %HUJTYLVW $ &KDSYROSHQEFARK R HQERPHWULRVLYV GL
'XQVHOPDQ * HW DO (6+5( JXLGMBTYHRRY \kWéHbJ+d*FE\ﬂ_WK 4XDO /LIH 2>
DQG WUHDWPHQW RI HQGRPHWUlﬂ SAQL 70X BDWRSy RRUWRUL 0% 'H $UD

. HW DO (YDOXDWLRQ RI'TXDOLW\ RI OLIH D

$$ 'H*UDDI 70 'f+RRJIKH * $ ZR)?(b"\QH Id)léUI&QJ IURP FKURQLF SHOYLF S
'LUNVHQ / +XPPHOVKRM :(5) (QGRERWE ! QR/FIEQYJLVVLXFf’Bb%HG *

6 6LPRHQV 7KH VLIQL&FDQW H|I | PR ﬁ|Q-| O%WNVP\V%Q?QVHOPDQ

SK\WLFDO PHQWDO DQG VRFLDO Rz% dBR |f’ VLKH HPEP BRNRU HW |
LOWHUQDWLRQDO FURVV VHFW®R Fb"bW RYLY FR %WB(;PQG TXDOLW\ R
5HSURGXFWLRQ 9RO 1R SS + (5?§G PHW LFﬁVLV DQG 1\/\\/% HstWH+G LQ UHI

'LQNHO &$ (YDOXDWLRQ DQG PD % YR zEW K *
HQGRPHWULRVLYV 2EVWHW *\QHFRQ”®H [UNGH! ™~ “s5SNLD §- 3DSND 5( 7K

'LQ *DR D <X &KHQ <HK D -DFNLAOKR TN DBLRBEY\OEEPREN
E ODUF %RWWHPDQ F HW DO +HDOWKPOHIOWHL ¥Rpd Qv R g1 -LQJ K
EXUGHQ RI ZRPHQ ZLWK HQGRPH - UHY1HGWK UHO

Rr L
&XUUHQW OHGLFDO 5HVHDUFK DQZR@%@E’SZLLR K HR HWJLRVLV D VIVWHPI
N | 5YDULDO BHV F

1QRDKDP .( +XPPHOVKRM / :HEVVHPY QRY R‘?-?%%—P?’XF'-DQR 0 20LYHLU &
'H &LFFR 1DUGRQH ) HW DO PS%'?—W"M’% GRPARU PR VIV RHP SRVD HW DC
TXDOLW\ RI OLIH DQG ZRUN SURGX '9\)?”'55 Cp WEWLEH B RHU KGR F SDLC
DFURVV WHQ FRXQWULHV )HUWL@*@WRBMWULRVLV GLDJQRVLV D FURVVVHEF
*X\DWW *+ )HHQ\ '+ 3DWULFN '/ OHDVXULQJ KHDOWK
UHODWHG TXDOLW\RIOLIH $QQ ,QWHUQ OHG +

&DVHUWD 'RQDWHOOD %RUGL *LXOLD ODWWHXFFL (OHRQRUD
ORVFDULQL )ODYLDQR 5DOOL (OHRQRUD ,PSDFW Rl (QGRPHWULRVLV

RQ :RUN B3URGXFWLYLW\ DQG 4XDOLW\ARKLMF$D@+WQ15W\FH=!REQDQFHG IURP

,WDO\ ,QWHUQDWLRQDO RXUQDe%FEH%DQggngPHQW O RERYKREREHEWR UL

%XVLQHVV 5HVHDUFK 9ROXPH
6LHGHQWRSI| ) 7DULYHUGLDQ 1 3$XRNHWDPPHQWMRORFIOHVEXENHY '"HYHORSP

3& ,PPXQH VWDWXV SV\FKRVRF&DRMHENW OKPE PR 26/ HEXFHG 6 [F|
TXDOLW\ RI OLIH LQ LQIHUWLOH SL%W\HE'&Y" A R &WBEW\P&LRSV&LqﬁB\ Ut

- 5HSURG ,PPXQRO
6XUWHHV 3* DLQZULJKW 1:- SROVWNWGFREFP\RYDO LQ WKH HFRQRPLF VRF]

JXQFWLRQDO KHDOWK VWDWXV FKWYRQEF PRRUBRQ T WRG LMKHRYLEFRG VL W\
GLVRUGHUV RI PRRG %U - 3V\FK

W UDWWRO 5 ortunomr e VRS $EFHP WYY b

HQGRPHWULRVLYVY WUDQVODWLRQDO HYLGHQFH RI WKH UHODWLRQVKLS
DQG LPSOLFDWLRQV +XP 5HSURG 8SGDWH *

2EVM\WHWYHERDRJILD
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$ 6WUHWHDQ

&OLQLFD 2EVWHWULFD *LQHFRORJLH 6SLWDOXO -XGH |

5H]XPDW

6WXGLXO SUH]LQW FD]J]XLVWLFD RSHUDW SHUVRQDO ODSDURVFRSE
UHIHU OD FD]XULOH FDUH DX SUHIJHQWDW VLQGURP DGHBHX LP6 GBLRDWIR
LPSRUWDQWH vQ FUHDUHD XQRU GLILFXOW L vQ UHDDORDDIUHDXOW R B Q MW

&D]XLVWLFD VH UHIHU OD FD]XUL RSHUDWH ODSDURAMF®RSLF SH
JLQHFRORJLF 4L FDUH DX SUHIJHQWDW VLQGURP DGHUHQ LDO

&D]XLVWLFD D IRVW DQDOL]DW GLQ PXOWLSOH SXQFWH GH YHG
SDWRIJHQHWLFH SULYLQG WHKQLFD FKLUXUJLFDO FRPSOLFD LLOH HV

$EVWUDFW

7TKH VWXG\ SUHVHQWY SHUVRQDO FD]XLVWU\ RSHUDWHG ODSDURYV
UHIHUV WR FDVHV WKDW SUHVHQW DGKHUHQFH VIQGURRNHKBLNX\WE®R B W DXL
LPSOLFDWLRQV LQ FUHDWLQJ GLIILFXOWLHV LQ SHUIRUPLQJ VXUJHU\ L

&D]XLVWU\ UHIHUV WR FDVHV RSHUDWHG ODSDURVFR3SLFDOO\ |
WKDW SUHVHQWHG DGKHUHQFH VIQGURPH

&D]XLVWU\ ZzDV DQDO\]HG IURP PXOWLSOH YLHZSRLQWYV QHD/NLVQJ P X
VXUJLFDO WHFKQLTXH FRPSOLFDWLRQV HWF

.H\ :RUGCSWHULWRQHDO DGKHUHQFHV VIQGURPH VXUJLFDO W

,1752'8&(5( 0, 2%,(&7,9(

6LQGURPXO DGHUHQ LDONUKGQURAHIORW GR DAGHHRLROL] ODSDUF
GHRVHELW GH LPSRUWDQW vQLRKELLIGHRQMW B D 8D DEVERSIOAW IO HQ Q\
LPSOLFD LLOH vQ UHDOL]DUHD DFWXOXL RSHUDWRU ILLQG R FDX]
VHPQLILFDWLY GH LQFLGHQWH A$DFERE6GHQONA LQWUD aL
SRVWRSHUDWRULL

&DX]HOH FHOH PDL IUHFYHQWWXBOKOIRUP HUHEWXDW SULQ D
DGHUHQ HORU VXQW WUDXPDWLRADAXOVAKLRELXUSHEN 8 QD@IM R $ iBHUNDW
HQGRPHWULR]D GH 2EVWHWULF *LQHFRORJLH 6LELX \

IXFUDUHD viL SURSXQH DQHP@OPDL]U RDIXKWXDODRU FX VLQGUR
ODSDURVFRSLHL vQ GLDJQRVWLIFXA ¥ D W HAULES PIX GWILI$SXOUHJ ISP WH
VLQGURPXOXL DGHUHQ LDO S$OXKHGH LRPP WH{ISBABGHHEQMHHBHORU DQ
SHUVRQDOH GLQ XOWLPLL IDRODRBXWRUEXQRQWWHRHEGHRQWH JLQF

&25(6321'(1>a $ 6WUHWHDQ WHO N
&89,17( &+MLQGURP DGHUHQ@LDO SHULWRQHDO GL|ng\\ﬂ/%'b“[w\yv%?%%?ﬁjﬁ?wxm




6LQGURPXO DGHUHQ@LDO SHULWRQHDO EQ FKLUXUJLD ODSDURVFRSLF% r H[S

QXP UXO LQWHUYHQ LLORU FKQXX WX DQW HILYH @ Q WHEW G K QWX JLFI
WLSXO GH LQFL]LH SDULHWDO DWLW8XW XIQ DPXSFO B DADH.DPD @ HUGH) AR U L
vQ FRUHODUH FX IDFWRULL PHRX L /QX L LEDQWHHY HRUL LSWHBRWKHEHGH Q
DFFLGHQWH FRPSOLFD LL HWF IRVW GH DFHODUGL IHO 3HQWUX V
DQWHFHGHQWH FD]XULOH FX DGHUHQ
5(=8/7%$7 ( LQWHUYHQ LL FX WLSXUL GLIHULWH GH
$QDOL]D FD]XLVWLFLL vQ IXQF LH G
&D]XLVWLFD RSHUDW vQ SHHIRQWDWMWBELKOOH D FFMWUL FX DG
GH GH LQWHUYHQ LL FKLUXQHFRIDRHLED YDYXRIH RBLEKUILH JHQH
1XP UXO GH FD]XUL FX VLQGURRPPBH®MURHSDUDIOH Y DRWW GH YLVFHL
'LQWUH DFHVWHD DX DYXW D QWHRHGHEW HVFHIUXMHLFDOH  SHI
FODVLFH XQ QXP U GH SUH]HQWKQG VI URP DGHUHQ LDO
FD]XUL $QWHFHGHQWH $RIDIOLXN WEDXOKL GH DGHUHQ H ¢
JLQHFRORJLFH DX IRVW vQ GHDFOPIKW LG LV IDQ 8 WRIPCD/G MU HQRILD & D HIH
SUH]JHQWKQG GH FD]XUL DG\ H A DGHI@NV S HEUHL B IQHJ XD O IHH
JHQHUDO DX IRVW LQ GH FD]XULIGBURQR HH BUWHH VW XSX®HGHQBWROF
FD]XUL &X DQWHFHGEWWUH YFIQLURUJDSDORVFRSLF HIHFD)\
REVWHWULFDOH RSHUD LH FHYRLQIGU@®RD MK DRWWHQ GBGHD DL  GLQ
GLQ FDUH DX SUH]HQWDW D GHWGI®RRHWERRJUEH OfX GLQ FD]X
H[LVWDW GH FD]XUL FX D QW HFHFROMRVUH L KW XAHF D XUL GLQ
ODSDURVFRSLFH FDUH DX SURKQWDWDPGIQWHSHQWQ X ¥FIKWLO LW D W
) U DQWHFHGHQWH FKLUXUJLF® GH IDWWL QRDPWNVLS)GMXL GL DPSOR
FD]XUL LDU VLQGURP DGHSHQLDRE [DXOSU BHEOMMMW XGD]XUL WUIL
QXP U GH GH EROQDYH SHQ FWMREHDOGH PD]¥WOH FX HQGRPHWU
DX SUHJHQWDW DGHUHQ HGHURI X GRPHW FRRIVWDWDW DGH!
FKLVWH RYDULHQH VDX DOWHQMHRED/GXODW LJDWH vQ S3H GD]XUL
SDWRORJLH DQH[LDO LQIODPDWRIH.LED]XUL DFRO UL $
'LQWUH FD]XULOH FX DQVBHEHMBMWRQWHH GH IDKXIRMWDOH SHULWXE
JHQHUDOH FHOH FD]XUL FX LQWHUYHQ LL GH DPSORDUH PDUH
DX DYXW DGHUHQ H vQ SURSRU LH &M SUREBIGHH GH DGHXLROL] V DX
LQWHUYHQ LL GH DPSORDUH PARBDQR YMADALF VDX VHFGLRQDUH FX IF

FD]XUL FRDDJXODUH ELSRODU 0L GLVHF LH L
&D]XULOH FX DQWHFHGBRRMWHU IF IGIHUXX)SUBIDOHVDX DGHUHQ H
JLOQHFRORJLFH DX IRVW GLOWU K BDRHWRIGH GH SQWINBIYHOQHLID QH
FX DPSORDUH PDUH DX GXV DGOHODKMHUBQHHGXQ LQ@WHUYHQ LLOH HII
FD]XUL LDU FHOH FX DPSO®R DY IPMCWH Y BXHPLWRIHDO D PO
GH FD]XUL VROX LH 5LQJHU ODFWDW OD aL "H[W

$QDOL]D DGHUHQ HORU vQ UDS&RPRSEBKRADLISXCOHAOHIQMHLHWULFW (
SDULHWDO HIHFWXDW D DU WHSUHJRE WOWH GH DG HIXHMHDB vQMRPH C
aL SHQWUX WRDWH WLSXPROH GH OQGFDUHD ADQARPEOHW D FROI
FHORU 3IDQQHQVWLHO vQ QXA N]>XGH FXFXQVRWREHDQWD SBBURVFRSLI
DGHUHQ H GH FD]XUL SHQWUZXRIR®B UIH LERGIYAHUDIVHHOPHODSDURYV
O ULPHD LQFL]LHL FRQWHIBBIH SDRAHQWNMO AWHONPODL FD]XLVWLFD
PDUH GH DGHUHQ H ILLQAJMQUWHIHRWK @® FDBWLOBIUHX V DX GD
LQFL]LH VXE UL VXSUDRPELOLFDGHUHQ LDO PDMRU FX LPSRVLELOLWI
$QDOL]D VLQGURPXOXL DGHHLHXUDIFDQ SH)FDOLGHGBID SDURVFRSLF

2EVM\WHWYHERDRJILD



$ 6WUHWHDQ

$ERUGXO ODSDURVFRSLF WX EBINGSHEWDQBY HHHRYORXORU GH DER
DOQWHFHGHQWH FKLUXUJLFDOIBK®Y DOIDFXQW HEX §D HEIHVRKLY U BDSULP X
PHWRGHORU GH GLDJQRVWLF DWX Q®HJUWHHY HHID/R D VWYH. \PIOH. UNRSIHY IWHIWY DLOC

7$%(/ ,$QDOL]D FD]XUIMWGHFLQWEHNGQGHQWHOH FKLUXUJLFDO

ANTECEDENTE CHIRURGICALE SINDROM ADERENTIAL
Antecedente chirurgicale clasice Numar Numar %
Chirurgie generala 131 114 87,2
Chirurgie ginecologica 121 86 71
Chirurgie obstetricala 57 15 26,3
TOTAL 309 215 69,5
Antecedente chirurgicale laparoscopice 25 3 12

7$%(/ ,,QDOL]D FD]XLVWLFLL | U DQWHFHGHQWH FKLUXUJ
Nr. Cazuri
Total 745 cazuri
Cu sindrom aderential = 54 (7.24%)

Patologie constatata
Endometrioza = 29 (53.7%)
Procese intflamatorii = 25 (46.3%)

7$%(/ ,,,$QDOL]D VLQGURPXOKXH GGHBUDBE QARDUHITHX@WHUXBIY FDOH FODYV
DOQOWHFHGHQWH + SDWRORJLH FKLUXUJLFDO JHQHUD

CHIRURGIE GENERALA SINDROM
ADERENTIAL
Tipul interventiei Numar Numar %
Peritonita generalizata 3 3 100
Amploare Ocluzie intestinala 2 2 100
mare Total 5 5 100
Hernie ombilicala 8 7 87,5
Amploare Colecistectomie 24 20 83,3
medie si mica Apendicectomie 85 75 88,2
Alte 9 7 77,7
Total 126 109 86,5
TOTAL 131 114 87,2

7$%(/ ,9$QDOL]D VLQGURPXOXL DGHUHQ LDO vQ IXQF LH GHIJWREIBXIQ@Q aL DP

REVWHWULFDOH GLQ DQWHFHGHQWH

CHIRURGIE GINECOLOGICA SINDROM
ADERENTIAL
Tipul interventiei Numar Numar %
Histerectomie 21 10 47 .61
Amploare Pelviperitonita 7 7 100
mare Peritonita generalizata 3 3 100
Total 31 20 64,5
Miomectomie 19 15 78,94
Amploare Anexectomie 15 8 53,3
medie si mica Salpingectomie 35 27 77,14
Chistetomie ovariana 9 4 44,4
Inflamatii anexiale 12 12 100
Total 90 66 73,3
TOTAL 121 86 71
CHIRURGIE OBSTETRICALA SINDROM ADERENTIAL
Tip Numar Numar %
Operatie cezariana 57 15 26,3

2EVWHWUYLEBHBFRORJLD




6LQGURPXO DGHUHQ@LDO SHULWRQHDO EQ FKLUXUJLD ODSDURVFRSLF% r H[S
7$%(/ 9$QDOL]D FD]XUWHNGRALW WVSXIXQH LQFL]JLH SDULHWDO HIHF

ANTECEDENTE CHIRURGICALE NR. SINDROM
CLASICE ADERENTIAL
Chirurgie generala (IMSSO, IPO, IpmA) 131
Chirurgie ginecologica IMSSO 121 > 80% din cazuri
Chirurgie obstetricala cu IMSO 8
TOTAL 260
Chirurgie obstetricala cu incizie Pfannenstiel 49 8 \ 16,3%

7$%(/ 9,$QDOL]D FD]X ILVWGHF ML BQHD)SQIFH PHEIHWBIVG H

TIP TIP DE ADERENTE PREZENTATE ‘
lNlhRVhN“h omento viscero viscero peri- mixte Total
EFECTUATA parietale parietale | viscerale anexiale

Nr % Nr Y% Nr % Nr % Nr % Nr %

Ginecologica | 121 | 44 | 20,4 | 22 | 10,3 | 12 | 5,58 3 | L39| 5 | 232 86 71

Obstetricala | 57 15 100 - - - - - - - - 15 26,3
Chir 131 | 45 | 209 | 29 | 13,4 | 13 6 - - 27 | 12,55 | 114 | 872
generala

TOTAL 309 | 104 | 483 | 51 | 23,7 | 25 | 11,58 | 3 | 1,39 | 32 | 1487 | 215 | 695

7$%(/ 9,$QDOL]D ERPROULKDNUDRSHUDWRULL

COMPLICATIE Nr | % MODALITATI DE
REZOLVARE

Leziune viscerala la insertia acului Veress - -
sau a primului trocar

Leziune Leziune incompleta 2 1073 Sutura laparoscopica
viscerala in perete sigmoid
timpul Leziune incompleta 1 |0,37 Sutura laparoscopica
adeziolizei perete ansa ileala
Sangerare difuza zone de adezioliza 8 | 2,94 Aplicare de substante

hemostatice de suprafata

Leziuni vezica urinara sau ureter -
Conversii 7 2,57
TOTAL 18 | 6,61

',6&8 ,,

7TUDXPDWLVPXO FKLUXUJIQMDHYWILHDIOWMR @QEHIDSDRRQXOXL OD R
UHSUHJ]HQWDW vQ VSHFLDO \GHX IDPWHUOYRKD QOLPULFODVLFH
UHSUH]LQW R FDX] PDMRU GH DGCGRMONHWLRIIWHSUB]ILQW FHD C
DFHVWRUD ILLQG SURSRU LRQPOXFX ®H SBRPDHM LN DWGYHHIHDOHH SU
GDWRULW ]JRQHORU H[WLQVHFRQWMNHNLMWRYL]|DWHP F&X PODYWYSOH
VXWXUL FRQVWLWXLQG SXQFWH G¥ RCXQDLYHHOHH OF 0 G IQWHF HORQEWH F|

%RDOD LQIODPDWRULH SHOOMOMLIERDWW M®X EEX XIQN FGEQHVFXW G
SULQFLSDOHOH FDX]H DOH IRIFHOHLFR GIKQWMHY HOR U lLv @ DNSRIFHDIQ F X |
SHULDQH[LDOH GDU 0L DOH FROBGXGXRLLDLA PR EE OUHFXVKQWIH DYGNH L L

2EVM\WHWYHERDRJILD



$ 6WUHWHDQ

 QFLGHQWHOH VL DFFLGM@QMHIOH IF KL UXH] JLIEFBBHLWRQHDOH
ODSDURVFRSLFH OHJDWH GH VKkQGHRPX®HDGHWWQRQAWI® \UH BSAM D W
SURGXFH vQ PRPHQWXO HIHFWXFXUMWD BERKM\GW B XGH]ILEG B GDADHVHHS U t
GH DGHUHQ H YLVFHUR (L RPHRWYRGDM X BWDHKQ LS\ RYG FIXS UXHDI L F
OH]LXQL YDVFXODUH VDX YLWKQWD Q®IWQDRLRXOW RDL PEXOXRQGH
9HUHVV UL D SULPXOXL WURGHBUDGHUGH) BIVHPHQHD SH
SDUFXUVXO LQWHUYHQ LHL vQ FD GUKIOQR B ROIN UMHFRIWR BKIL G X\WH E FLLHO
UL DGH]JLROL] SULQ P ULUHD FX PLMORDFH RSWLFF
JLILRSDWRORJLD IRUP BIHU PO LRH @ HPLIRSKXODUH GHOLFDW
7UDXPDWLVPXO FKLUXUJLFDO DV B XKRDMIMBPORD WILSGXR LDG B F HWWWX |
UL DO SHULWRQHXOXL vQ VSHRIQNW DEHW HWRP K PR S WWL] L B HMDL F X
DFHVWH QLYHOH D XQXL H[XGDRO BWLILED LRD W B USDIOFHHIDRYU VSHFLD
GH RUD GXS R LQWHUYHQ WHDFKLUXWLM¥FODUHVDXXQMKL LQVWU X
SDUFXUVXO XQXL SURFHV LODQDPWWFRY DIiHRIAHLWMD D GLIHUL
HVXWXULORU PHJRWHOLDOH \IHF SVRGXF H \FXKRGW B R W@ MHWPHIO@ L
JLOH GH OD LQWHUYHQ LD FIODSOURVBRSLBEA VLIQLHNUPDWHWGH F
GH FHOXOH PHJRWHOLDOH DFRIHIHUBQLBORWYISEBRWROHJDWR U L L
FKLUXUJLFDO 4L PDL DOHV FHOWHKQHO ULKQGHF KHWXWREBOBHDSI
VQORFXLQG VWUDWXO GH ILEULKYLD 2 OLF WH ® RW DAMH PILLFEWR AL QXL E
QRUPDO HVWH GH UHJXO FDSDEOOVIMLRPSHB ®IGHIHQ HORU G
IRUPDUHD H[XGDWHORU GH ILEWR QVRDUWWHQWH OD QLYHOXO
HVXWXULORU OH]DWH 'DF DFW L¥LSVD WRIDO XLEAU LLE@RHOQ MALIFV F X O
SHULWRQHDO HVWH UHGXV VDX VASU%MIBMUMB B UFRGH)EKODUL]D
RUJDQL]DUHD ILEULQHL SULQWU R PL3U® UDFRBE ULEWREGBUWQ H V
FDUH SUROLIHUKQG YRU GHWHWXP®UQDHGHSIXWHQVYHEH FRODJHQ
UL QHRDQJLRJHEH] GXFKkQG DVW$BE UMD HAUWDMLBROGMUL VXQW
DGHUHQ H FX FkW OH]DUHD AKRWXUNYPUPX®DEHULGWHRQBEKXPKIL OH]
HVWH PDL H[WLQV FX ]JRQH RUHIDHUK ¥DW HO i Lv PPRUBBHMD] &HO
VKQJHUKQGH FX DWKW PDL PX0OMS HO/MWV B GRVHBELED VIRWROQHDH vQ
DGHUHQ HORU 6H SDUH F GHIBQ HPLODUHD SRRAWN R $6I D PMWRRIUW HL D (O H
ILEULQROL]JHL HVWH FX DWKWRPB R QMHROPHIQMHX D WH[ER OFK WQW U H F
LQWHUYHQ LD FKLUXUJLFDO I$SWHW HWGRQBRSOOKDUHHMIDLOPSHEY LD Q
&HOH PDL LPSRUWDQWH OMHUWDX DIX EDUHF&HWHKUPNVQJPRLGXOX
IRUPDUHD SRVWRSHUDWRULH HSL DCRIRPIQ H VXQW LVFKLHPLD
WLVXODU LQVXILFLHQWD YDVFX9®HUHD Hi®HY BWKX $MBF®% ODLU L] D W
SHULWRQHDOH QXP UXO H[FHRDY PROQYXQWWEWRU FDH VM RDXWH FRC
WUDF LXQL LQWHQVH 4L OH]DUGB FRSUB UK HLHSKWL W R & HXOXW OH B\
LQO WXU ULL FKHDJXULORU GHWWKR 35 LGH BRIQXRSDEOHD DQW OD (
SHULWRQHXOXL ]JRQH VKQJH U KHWH WRQ B X OP BQ UR.H WDHY \W R W H LR U
OD QLYHOXO SHULWRQHXOXLSRVQWRSHYBQ RULE KILUPOLIUPDOSRYV W
ODERULRDVH GL GH OXQJ GXUDW $\GHDUKPQ W 0B UBHDX VELYSR \& XUWLLMHR U \
DQH[LDOH LQIHF LL SHULWRQHBEBEBHHQ H GHQVH FX H[WLQGHUH S
'H R PDL PDUH LPSRUWDWHD GHQ® X HOLISWVDELOH DFRO UL Y
IRUP ULL DGHUHQ HORU SRVWRSHMERWRULA B¥WWWD WX S DAWHDHEH U |
WHKQLFLL FKLUXUJLFDOH UHDJHADHGWDW SRWRWLQPWIHRDWRULLGRKS ¢
WUDXPDWLVPH WLVXODUH PLORRIBHOXLEHWLMORQBWH QEDU SRW I

2EVWHWUYLEBHBFRORJLD



6LQGURPXO DGHUHQ@LDO SHULWRQHDO EQ FKLUXUJLD ODSDURVFRSLF% r H[S

RYDULDQ 6XQW PDL UDU vQWKOQ@UW W OSPXHQ . R & HVULYHRU IRLP X O X L |
FKLUXUJLFDOH SHULDQHI[LDO
,QFLGHQWH VL DFFLGHQWH OHJDWH GH

DERUGXO FKLUXUJL FIDF LOHISNDHRN FRSQIFFD D GHLRIDLMLVWD LQ SU|
LOQWHUYHQ LL FKLUXUJLFDOH 0P $HIDURWRBP UFHHD VKR PSONHWFBI GH@WBIG H |
UHSUH]LQW R FDWHJRULH FXR YRV HRORUL ULPSRIADDQMU HFXSHFLD O \
SHQWUX LQWHUYHQ LLOH ODSDMWRMFIRSLFH 5LVFXULOH RSHUDWRULL
VXQW JHQHUDWH GH SRVLELOLWDG/DISW HJ HDWHIQK DL FXQRGH DGH]I
PRGLILF UL DQDWRPLFH FRQVHFPXWLYQ LUIDERUDVHIML HQRUD UL ORI
ODSDURWRPLFH GHWHUPLQDWGHWHNY SHOFRWO GH IRUPDUHD
DGHUHQ HORU YLVFHURSDULHWDOULQFLYSVIEFOIH RWYWRHUDOH GH
SXWKkQG GXFH OD LQFLGHQW H D& H) ERDEHAQUW HHB W KW UMD DSEHRODB XA P S
ODSDURVFRSLF FKW (L SH STLQFRHEDO®M FBVH OOWHUDO GLQ VXS
LOQWHUYHQ LHL $FFLGHQWHOMKKHARBNWDL IVBIFYHRWWM vQI B¥FWKWH EC
VLWXD LL VXQW UHSUH]HQW D W & VAHUG AR HQXWQ DO M ONLY IHAUWIDNP OIW Y B X W
YDVFXODUH $GHUHQ HOH PULWUKQBHMHKBERIOXQHCOSH OLJPHQWH
YLVFHURYLVFHUDOH VDX YLVFWXRBDULWDWO OI& FBIRMQ | B F H Y IQX VW IB B F
WRDWH SUHFDX LLOH SXWkQ G REPH. WDHDD LRKHW P\ D EJLHOGHX O HPL X QW X U |
YLVFHUDOH 3DFLHQWHOH FX ULFXUAWRD MARSRU & D@ IV F IS VH\E VB X R FAX F F |
GH YHGHUH VXQW FHOH FDUH \DRFLDHUXHD XQXRQWHBWGRB®W HWLRO
LOQWHUYHQ LL FKLUXUJLFDOH POSRBRWREPRFH BDIMRIEH WLV 0B W L
FKLUXUJLH JHQHUDO FKW G LHMDODEIRWDHRD LKLY WRIOFRLH.GW Bl Y RO X W L
DYKkQG DQWHFHGHQWH FKLUXUJLBDBWHREIGR RIHQ D PH HLS R G MUWH Q |
LQWHUYHQ LL GH PLF DPSORBHHWDX WHKBUNB FRWUHFW GH D
FKLUXUJLFDOH REVWHWULF D OKL RSRWDOL I H DX IGIHOW BIG ] OQWD W H
XQ ULVF PDL UHGXYV LQWHUYHQ LHL XWLOL]DUHD GH PHPE

IQWRWGHDXQD FKkQG HQMHUWHVRUEWHEUYHQ LL
FKLUXUJLFDOH vQ DQWHFHGHQWHOH EROQDYHORU FH XUPHD]
D IL DERUGDWH ODSDURVFRSLF (0L GKRL&MHEMNW ULVFXO
DGHUHQ HORU SDULHWDOH HVWH QHFHVDU FD LQVHU LD DWKW D
DFXOXL 9HUHVV FKW GL D SULPXOXL SWQRADRP XO VIHGHIUFHQ/ XBO UHSU
XQ XQJKL GH GH JUDGH GHFX OWHIUS/DOLH B RP SSILUFX UL W@GF KLU XU JLC
XQ WUDLHFW FKW PDL VFXUW %ROQDWDRORHEBLM LV@GURR\PGHDN QD G |
V ILH vQ SR]JL LH RUL]JRQWD QU H SHIQ)\W QW DWQXQGHW.QBELBRDO GH DQW
RULHQWDUHD VSD LDO D UHSHIUDHOFEYW DSPDWRROFRLAHD B®IDOVDIR DGR U L H
DVHPHQHD IL FUHVFXW SHQWUX R VEWHW Y IS® WILRBIGFKIH XUJLFD O
WLPS SUHVLXQHD GH LQVXIOD QBEBHQWDXH G®HWE UIPLRU HG@ FULWTF v
VSD LXOXL YLVFHURSDULHWD G RYVDRSH GH\WRIULMFX0O SURGXFHULL
UL D DOWRU OH]LXQL YLVFHUDOH S8QIDSDXNWRERSUBFBABQB]LYW PR
DFHVWH FD]XUL LQVHU LD GH\DAERWG IF KSLWDPXIA XD & BRFOHD PDL PLF

'H DVHPHQHD IRORVLUHD XQR,DWHHKMHF ILL®W FKLUXUJLFDOH
HYLGHQ LHUH D SUH]HQ HL DGRDH® GBRMDS D G HWW Q G- G-HREKWAWV E WO(H HR
SRVLELOLW L GH HYLWDUH D BPAFRGHRQ@ HORU OHJDWH GH DERUGXO
FKLUXUJLFDO ODSDURVFRSLF ,QFL]LLOH SDULHWDOH PXOWLS

DGHUHQ H PDL PXOWH GHFKW LQFL]LLC
DFHODUL IHO

2EVM\WHWYHERDRJILD



$ 6WUHWHDQ

,QFL]LLOH SDULHWOH P X®RWLVS R $IHAXD @/FARIQ L] dLL FGLD HADLIWHHI L F D
GDX PDL PXOWH DGHUHQ H GHFKWRWUQFL]LD XQLF

,QFL]JLLOH SDULHWDOH GHWHUPLQ DGHUHQ H vQ
UDSRUW FX P ULPHD ORU 5()(5,17(

iIQ UDSRUW FX WLSXO GH LQFL]JLH FHOH

WUDQVYHUVDOH MRDVH 3IDQQHD AW I HBOGMKN HUPPP DS PYRVERSILER L

k. BV HKDL FXIHO® /LEUL ,WDOL
DGHUHQ H GHFkW FHOH ORQJL_\N;P‘%Eé(bﬁW_ ' 3RSHVFX &BDWIPWRQIKD/X

SUHYHQ LD FRPSOLFD LOOHEHW IMRQIVDIFG 00N bO IR KRGS VAW VERRIBIQ L
PRGDOLW LOH GH GLDJQRVBWLRQPO BBPIIHYVHROIRALQLPDOO\ ,C

YLVFHURSDULHWDOH IRORVLQGIIMHKYUR P BYHEPEWHR 8RO Y

LQFOXVLY FHO GHVFKLV XW LO Ig]KérG (WK BL RIKQ HHDL 1btkdAQIDDkOEdH
DGH]LROL] ODSDURVFRSLF D@HUSQWOMOULR AKHWQWED OPGDURVFE
FKLUXUJLFDO GH PDUH DFXxUDwW®H™R &RQJUHV IDWLRQDO GH 2EVWHWI

OHWRGHOH DGMXYDQWHY 6+ (PWHMHEQOMDWL LQFLGHQWH V
QHRIRUP ULL DGHUHQ LDOH QRKPWXHJLPPOS/PERYP EHERIEY WV XO XL

) OHD, G H U VL *LQHFRORJLH

UL QX SRW VQORFXL R WHKQLF l%%%ggﬁft}@%@/gbuﬁgsgo DGHUHQWLDO L
IDSDURVFRSLD RSHUDMNRWURWRSUHILBDEMERRWRIZEDWHW U |

PRGDOLWDWH HILFLHQW GH *BQHFROQLILDH 1) DGHUIDQ HORU

2EVWHWUYLEBHBFRORJLD
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2EVWHWWILEGBFRORJLD /;,,, 2ULJLQDO DUWLEF
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$QFD $ 6LPLRQHVFX

8QLYHUVLWDWHD GH OHGLFLQD VL )DUPDFLH &DURO 'DYL

$EVWUDFW

$EQRUPDO LQYDVLYH SODFHQWDWLRQ KDV EHFRPH DQ LPSRUWDC
GLDJQRVLV E\ XOWUDVRXQG PD\ KHOS WR SUHYHQW FR®SDLW R V6 XR QL/F [IX
RSHUDWLQJ DQG ,QWHQVLYH &DUH 'HSDUWPHQWYV +H U H.LYQ4 24D BAUHDWHRX\Y ¢
SHUIRUPHG URXWLQHO\ IRU SUHQDWDO GLDJQRVLYV WZR IEBIGHV RI
UHWURVSHFWLYHO\ DQG HFKRJUDILF VLJQV DQG FRQILUPDWQLRQ E\ [
K\WWHUHFWRP\ ZHUH UHSRUWHG ,Q FRQFOXVLRQ WKH FBWHMRKOLSOMW VE
DQDO\VLV RI GLIIHUHQW XOWUDVRXQG PDUNHUV IRU SO BFMQW B/ IDRFFE LRH
LQYDVLYH SODFHQWDWLRQ DQG FRQWULEXWH WR W K HD BHR/RW WD @D W P
PRUELGLW\

SH]XPDW 8WLOL]DUHD HFRJUDILHL vQ GLDJQRVWLFXO SO

,QYD]LD DQRUPDOD SODFHQWDUD SRDWH GHWHUPLQD FRIFFOLFD W
SUHQDWDOD YD GHWHUPLQD PDVXUL SUHYHQWLYH VL SDODRLQHFBIVIBDDL H) [
SUHIJHQWDP H[SHULHQWD SHUVRQDOD D XWLOL]DULL HFRUWIDRMH L FSHQW
RFD]LD HFRJUDILLORU GH VFUHHQLQJ SUHQDWDO 'LQ FHBMHH FDHIRRIJUIL
LQIRUPDWLL SUH VL SRVWDQWDOH DX IRVW FXQRVFXWHL AD DE3HDSOFH D\
SHUFUHWD VL DFFUHWD D IRVW FRQILUPDWD DQDWRPR SQOWRQRODHLHSF
HIDPLQDUHD DWHQWD HFRJUDILFD D SODFHQWHL VL GHARFVKHHWYW LD/HH 8B K
FRQWULEXL OD HIHFWXDUHD SUHQDWDOD D GLDIJQRVWLFKEPXEHUIHDD
PRUWDOLWDWLL VL PRUELGLWDWLL PDWHUQH

&EXYLQWHVPWHILEY HFRJUDILH SDOFHQWD DFUHWD SHUFU

,1752'8&7,21

$EQRUPDO LQYDVLYH SODEG\WWDXW.RQLIQHVIERERKHUHVWULFW
DQ LPSRUWDQW IDFWRU RI PDVEOWEBQ \W R P XP®IEADW E B Q VFRW G LDUQYEK [
HVSHFLDOO\ IRU SRVWSDUWXPWROG DIUHWN@RZIUW R LQFUHD V H
KHPRUUKDJH ZLWK VXEVHTXBE@QRUPPOHSVBIGHQQW\DWRRQ VFDU
HPHUJHQF\ SHULSDUWXP K\VWHIHHFMNR FHFWLRRR RU XWHULQH
WUDQVIXVLRQ DQG WKH ULVHFRIUBBWBUIQ B PRIUGEXGHWRD Q®FRP
PRUWDOLW\ $ VHULHV Rl XOWHWWUYVRNQKNJDNHD SBUNVRHBBGSHXWLF
URXWLQHO\ IRU PRVW SUHJQ DWW LSDIWR 5B WIVW L QI OKX & WQHIURKFR S |
VEUHHQLQJ RI PDOIRUPDWLFR®RSEXOWWHR@HRN ISEWMIBQQRI ZRPHQ X

&25(6321'(1>8QFD $ 6LPLRQBIQFRVHPOLOHWBDO XOILODQWURSLD U
(< :25'6 SUHJQDQF\ XOWUDVRXQG SODFHQWD DFFUWHVH%W\EQREbQUHWD



8VH RI XOWUDVRXQG IRU LQYDVLYH SODFHQWDWLRQ GLDJQRYV

IRU SUHQDWDO GLDJQRVLV RRILWXHVIOBIFEQWPH QWKBIWLRIQQ QWU D Q¢
DQG VSHFLILFLW\ WKH SUHVHQFH RU DEVHQFH RI ODF
+HUHLQ ZH SUHVHQW D UGIMWANR WSKIHF WRE HOR BDO\WRYVG LQVHUWL

RI FDVHV RI DEQRUPDOO\ LQY IFOHHIDO I RIER\® B FOVQ W F R QH QLKW ZHH Q

XOWUDVRXQG WKH REMHFW IZDH) & HWEH WBHGHYFH LEEIHWMW K HP\RP HW

XOWUDVRQRJUDSKLFDO IHDWXRUHO B K BIHV BV LORHZ RO\ IS@.D BHQWHL L R U

DFFUHWD LQFUHWD DQG SHUFQMRHI W HOBUBDGIWIUD VXY ¥OB B W R

ZHUH SHUIRUPHG E\ D VLQJOH H{BHU KO 5 GDESIHWIDVRQYG WKH ORZF

ZHUH VFDQQHG WUDQVDEGRPLQDO DQ!

0(7+2'6 D VXIILFLHQW EODGGHU YROXPH LQ
YLVXDOLVH WKH WKLQQHU RI ORZHU X
2YHU FRQVHFXWLYHV PO®WDUDV RBXOGE PLMMCDQWH WKH VHURVD |

ZHUH SHUIRUPHG EHWZHHQ -DWKDQYQLQJ RQGVKMHQARDNU XWHULQH V}
LQ WZR PHGLFDO FHQWHDWX BHGHMQU RBSHFRMLYFADUULQJ XW |
DQDO\VLV RI DOO VFUHHQLQJ JWUWDVRROYEGR S RWI KWPHHEGEL EHDP\RPHF
VLQJOH H[SHULHQFHG RSHUDWRD\ZWRUMHO B QU0 VDG R XFTFD XBMGE QJ D
ZHUH SDWLHQWV ZLWK FRPSOHRWW ER@AL G HUMIGGR QW RR GLOMAEBIQQN D L
RI SUHJQDQF\ GHOLYHU\ \RKHWSUH VBHIDE\H MIQUHWURSODFHQWDU
DQDWRPRSDWKRORJLFDO FR@HH®P DML RX@® \WRU MERXRGP DD JLQJ RQ
LQYDVLYH SODFHQWDWLRQ LQZFOMH RRYXNVSHEWBGIRDVEQ DLIGWHILV LY
XOWUDVRXQG H[DPLQDWLRQ FRWESODBWY DRYN RIFGKE HAGREIZRBO UHW I
KDG XQNQRZQ LVVXH RI SUHJRORFXVFOGW JREHQRLWK WKH LPSR
DQDWRPRSDWKRORJLFDO H[DPG @D WRIRQDVOHFW K HVRV SBIMID UHDVNK DQ L
K\ WWHUHFWRP\ RU DGGLW]RGD ®O®M LYW ILKQINV DIXKRKLQQHU XW
XQGHUZHQW XOWUDVRXQG ZL\WK HRWRAM ZRSWHU DWPWWLFK®DU SDW
PHGLDQ DJH LQ WKLV VWXG\ ZD\OD FX\}DW S QIDFRHHWD BQG D W\SLFDC
B8OWUDVRXQG H[DPLQDWLR®D\SREWY REBBHPHG XVLQJ

D ' ' XOWUDVRXQG V\WVWHP HTXLSSHG ZLWK

0+] WUDQVDEGRPLQDO WUDQVGXF B (6 ®0D& 0+]
WUDQVYDJLQDO WUDQVGXFHU 9ROXVRQ *( OHGLFDO

6\WWHP DQG $FFXYL[ 9 6DPVXRULOHGWKRIQSHULRG DQDO\VHG T

,QIRUPHG FRQVHQW ZDV RE WDRWQHEQ EGJ RUMHWD Q WRIXQMGWD DHUH SHU
VFUHHQLQJ XOWUDVRXQG LQ BFSHRWIGDIFHGE ZR SHKUDRADD LSRWIZR PHG |
$00 WKH XOWUDVRXQG LPDFRIV ZXOWUDWNRXQGHNGZBQE LQFOXGHG |
FRUUHODWHG ZLWK SRVW QIRW DXG WLDOARXIYG DRW HW KW KGIHW HF W
FRQILUPDWLRQ RI GLDJQRVLVS@D PHE@RDWDRQ\ D@ WL YRIXQG IRU V
SODFHQWD 7KUHH FRPSOHWDWOIRRRINOGS KL FURHONKUY IRU SC
H[DPV ZHUH SHUIRUPHG IRU DOBUFIWMWDQWNIXDW  DZHENNMIXUH

RI JHVWDWLRQ ZHHNV D QD WLAHHNY PEEFR X®WQUDVRXQGV ZHU
WR WKH ,QWHUQDWLRQDO 6RRLPMW\HR BFROMWUHW B XDIEDRWLY DQG W
2EVWHWULFV DQG *\QHFRORJ\PIVQUH FHPMRHQ GOWERQVYIHRRW\ QR FRC
SUHQDWDO GLDJQRVLV ,Q DGBYRQRQFIHRWHIMHWHFD FPDWIQH ZDV [
ZKROH SODFHQWD ZDV VFDQKRMSLVQDO BHBPDX\AD WKH\ DUH QRW U
XOWUDVRXQG FRORU IORZ PDSSLTXHDIQG\SRZADWBRSBEOHWDU ROG
PRGH 7KH DQJOH RI LQVRQDWL.R® RDKLNMWRNW\ZRW KLOHYHRKY & VHF)
GHJUHHV ([DPLQDWLRQV ZHU IS WHRXMQQBIW L R QW KR RAD W UR'QV E D E\

2EVM\WHWYHERDRJILD



$QFD $ 6LPRQHVFX

)L /RZ \LQJ SODFHQWD SHUFUHWD D WKLQQHU DQG ODFXQDU SC
ORVV RI WKH UHWURSODFHQWDU VRQROXFHQW ]JRQH D WKLQQHU
1 LDDdE  FA LD, P 3

P2 B0RHz FASFL) 12 28
M "

)L BODFHQWD DFFUHWD ZLWKRXW SODFHQWD SUDHYLD LQ DVVRF
P\RPHFWRP\ + FRPSOHWH ORVV RI WKH UHWURSODFHQWDU VRQROX
DQG PXOWLSOH YDVFXODU ODNHV ZDV REVHUYHG

WKLV VHFRQG SUHJQDQF\ ZHRGDNVFYXRDHGWDVD QGUNMELFDO SDYV
VFUHHQLQJ XOWUDVRXQG DWORZZHHNV LGHPWHGHRBQ XVHG V\VW
XOWUDVRQRJUDSKLFDO PDUNHUYGD §RHUL RB SSHVHFW L EQGR UGERZW
O\LQJ DQWHULRU LQYDVLYH SRIBSSHOQMIDFROBQ\PDG\E UQY R XMIGOA YD J
ZHUH SHUIRUPHG DQG DQG |RXE®HDHRBEXAHWH DRNIQRQF\

WKH UHWURSODFHQWDU VRQROXVFH@W LBHFRRXGLSGDWKHG@RV\DRI
K\SHUHFKRLF XWHULQH VHUR\VIUEPIDIG® N U GE) WKHLG [OF K LIVQWR D\QR | X
H[RSK\WLF PDVV LQYDGLQJ WKHBEUWRMDW\ BODGFPHW QG D ILEURL

2EVWHWUYLEBHBFRORJLD



8VH RI XOWUDVRXQG IRU LQYDVLYH SODFHQWDWLRQ GLDJQRYV

VXEVHURVDO ILEURPDYV M UHHD LED RV IDYRDVLYH SODFHQWDW
JQYDVLYH DQWHULRU SODFHQWRDUMIROQ @DV GLDRQR\RHGVRMP LQ D KL
ZHHNV XSSHU ZLWK D WKLQQHU, @ QUK K DFFD\QHD B | SIOH KQWW R U\ R1 |
FRPSOHWH ORVV RI VRQROXMWFHQW JREAUWDGWPWKBEW DQ XOWUD
VRQROXVFHQW YDVFXODU OD NHY H]BH UNLKIQF B BWRSHQWD WRH ODR/QR J
XOWUDVRXQG ZDV SHUIRUPHGGHDWHFWEZRENYI LEWBBXYH SODFHQWD\
VKH ZDVQYT W DEOH WR X QG H USAIHSH DXQUOW GHEL X &VW WRDVIR XQEW Z LW K

7KH SDWLHQWYVY GHFLGH®WR FEQUWWERNEWVKBQG LQYROYLQJ
SUHJQDQF\ DQG WKH GHOLYHWHEZPV, QW UDSDWHEX P VK HPREB UKD JH PC
FOLQLFDO KRVSLWDO )RU WKBIUM HVYWHPEROLNQW LIR @ PBY DIUHD\GH U Y
VHFWLRQ ZDV SHUIRUPHG DW ,WZHNNFRQBQGGHRE WHKHW WKH SUH
VHFRQG DIWHU UXSWXUH RI PXNPEWDDOHVX D@ HO UME MAERXY SODFHQ
GXH WR WKH FRQILUPDWLRQ R IFROWDWILE XWSHD MFRY QUKDIWR B Q DEIXP H@W |
VXUJHU\ D FDHVDUHDQ K\VWGHHFMORM WBW SHHR BPHE®RRG WUDQ
IRU SODFHQWD SHUFUHWIRVWSDA WXOF FRASKILFDWLRQV  :KHQ
DQDWRPRSDWKRORJLFDO H[D PL\Q VW VR ® FFR B G LER HGOWKID WRRQG D
GLDJQRVLV 1R QHHG IRU E O R FOG MAUD QWYX @ RR QVIWQ G LMPKBIQOHTXIOS S H G
RI KHPRJORELQ ZDV PRUH WKDQLVXN GO HU QW QB\YWIQRXVGLERQ QYRO Y H!
WKHUDS\ ZDV VWDUWHG LQ SRMWSKCH NOLYSHYROH\ YHVLFDO
FDWKHWHU ZDV PDLQWHQHG IRU  GD\V IRU WKH ILUVW
SDWLHQW ZLWK SODFHQWD SHUFUSFNMBRFZQ UGWDLH@@D/@HLE@DV;GWSRU
LQMXU\ 7KH VWD\ LQ KRVSLWRE.ZhY u@@Pg DG TRty BRER RV o5
OR LPPHGLDWH RU GHOD\HG FRPSOLFDWLROV 20H DOG
UHVSHFWLYHO\ WZR \HDUV DIWHU GHOLYHU\ WKH WZR SDWLHQWV
KDYH QR FRPSODLQWV

' 6&866,21 5()(5(1&(6

$EQRUPDO LQYDVLYH SODFH@WWHGRE JUHBPRAWO®D & %KLGH
PDMRU FDXVH RI SHUL DQG LSF\QWS D F®WPRRHPRURYRY Y MH SODFHQW
ZLFK FROWULEXWH WR DQ LQ)é\gHV VAT PEWHUG BB P RUER SIPO

DQG PRUWDOLW\ 7KH UHSRUWHCGC LGQF.IR®HQEHL6VNDFOQ+RLEEOG -8  $E
SODFHQWDWLRQ LV GHOSQPIHQWDWLRQD QVEBR WM PHPALRB QD O\VL

RI QXPEHU RI FDVHV RI SODFHQWB BEEUHY W 3 Y FHANR MY % Ut
DQG LQFUHWD LV GXH WR WKKHHU\OH BiUWKUK\ @XIEFHRDQRKU\VP $Q

&DHVDUHDQ ELUWK VFDUUHG KYWHPY¥WAR KHPRYREDPWHWULRBIORO 2E

VXUJHUV DQG WKH FKLOEHDULQI,RdE LORUNPYHGIU 5 sunirUL &5 )i
8OWUDVRXQGV SHUIRUPHG E\3® AHEW Y LOFEBH® R SIHUEDWWDY DQG SHI

KDYH D KLJK DFFXUDF\ IRU GPMYRVIBNWHW S\ QKARPI QW

DEQRUPDO SODFHQWDWLRQ WWWk% \{glﬁjl%,\;&é\%\m%ﬁ?ﬂg'@%%p@

XOWUDVRXQG VLIQV RI SODFHQWIDQ®BBUMWDYLRQF BtWDD Rk QG 2EN
SHUFUHWD WKH ORVV Rl WKH UHWURSODFHQWDO VRQROXVFHQW
JRQH WKH WKLQQHU YDVFXODU SODFHQWD WKH WKLQQHU
K\SHUHFKRLF XWHULQH *EODGGHU LQWHUIDFH 6HYHUDO
VWXGLHV GHPRQVWUDWHG WKH XWLOLW\ RI XOWUDVRXQG IRU

2EVM\WHWYHERDRJILD



2EVWHWWILEGBFRORJLD /;,,, 2ULJLQDO DUW

0253+2/2%< 2)7+( +80%1 %5%$,17+#( (0%&21,&
3(5,2' $1$720,8$/678'$1' $66(660(1Pb< 7
0$*1(7,& 5(621$1&( ,0$*,1*

" %RLWRU %RU]D &DWPHQUEFDVDIQEWDPDWLDQ

W& OLQLF RI 2EVWHWULFVY DQG *\QHFRORJ\ 8QLYHUVLW\ RI
'"HSDUWPHQW RI $QDWRP\ DQG (PEU\RORJ\ 8QLYHUVLW\ RI O
I1DWLRQDO ODJQHWLF 5HVRQDQFH &HQWHU 3*%DEHV %RO\D

$EVWUDFW

%DFNJURXQG DQG DLP 8QGHUVWDQGLQJ RUIJDQ PRUSKRJIJHQHVLYV JL
DQRPDO\ GHYHORSPHQW 7KH PDJQHWLF UHVRQDQFH WHFXIQRORBLFDOH
GDWD RI HPEU\RV 7KH DLP RI RXU SDSHU LV WR FRQGXFW) D FPRDISK RO R
HPEU\RV DW WZR &DUQHJLH VWDJHV E\ XVLQJ DQDWRPLFDOPOD[IDLRLIQRDWL

ODWHULDO DQG PHWKRGV 7ZR HPEU\RV UDQJLQJ LQ &DUQHJILH VW]
DQDWRPLFDO REVHUYDWLRQ DQG E\ 7THVOD PLFUR PDIJQHWLF UHVRQDC

5HvXowy ‘H GHVFULEH WKH PRUSKRORJLFDO FKDUDFWHKHVWLFYV
LOQFUHDVHG VSDWLDO UHVROXWLRQ PDNHV SRVVLEOH WHKH APORITHM VLKVH R
DFFXUDWH GHWDLOV RI WKH HPEU\RQLF EUDLQ DUH UHSRUWHG

&RQFOXVLRQV 6WXGLHV RI HPEU\RORJ\ DUH VWLOO QHMHGBIGVIRU D
OLFUR PDJQHWLF UHVRQDQFH LPDJLQJ SURYLGHYV LQFUHGLBM\VMBFFXU
FROQWULEXWLYH WR WKH PRUSKRORJLFDO DVVHVVPHQW RI WKH GHYHOF

SH]XPDW ORUIRORJLD FUHLHUXOXL XPDQ vQ SHULRDGD HF
DSUHFLHUHD SULQ UH]RQDQWD PDJQHWLF

&RQWH[W VL RELHFWLYH IQWHOHJHUHD PRUIRJHQH]HL RUJDQHOR
GH]YROWDUH D DQRPDOLLORU FRQJHQLWDOH 7HKQLFLOHMR BW LQH]RHD Q
GDWHORU PRUIRORJLFH GHWDOLDWH DOH HPEULRQLORUPRERBARJIOK LD
FUHLHUXOXL LQ FXUV GH GH]YROWDUH DO HPEULRQLORRPLR GRREUWWOGL
FX LPDJLVWLFD SULQ PLFUR UHIRQDQWD PDJQHWLFD

ODWHULDO VL PHWRGH GRL HPEULRQL vQ VWDGLLOH &HDWYHJIH H
DQDWRPLF VL LPDJLVWLFD SULQ PLFUR UHIRQDQWD PDJQHWLFD GH

5HIXOWDWH 'HVFULHP FDUDFWHULVWLFLOH PRUIRORHHPHEUD®GLFUH
5HIROXWLD VSDWLDO FUHVFXW IDFH SRVLELO DFKL]JLWLHRQQWHDNGH
FDOLWDWH 'HWDOLLOH H[DFWH DOH FUHLHUXOXL HPEULRQDU VXQW UD

&RQFOX]LL 6WXGLL GH HPEULRORJLH VXQW vQF QHFHVD®H SHQW
GH]YROWDUH ,PDJLVWLFD SULQ PLFUR UHIRQDQWD PDIJQHW.WRGIRAEGU
DODWRPLF FRQWULEXLH PDL SXWLQ OD HYDOXDUHD PRUIRORJLF D FUH

EXYLQWHHFEHLRQ XPDQ FUHLHU vQ FXUV GH GH]YROWDUF

,1752'8&7,21

+XPDQ HPEU\RORJ\ QHYHWFRYDHAVHWER BRRPP O\ GHYHORSPH
LOQWHUHVWLQJ VXEMHFW  SUXGH U VRWBH QLEALYRD YRIGIJD® KXPDQ FC
PRUSKRJHQHVLY JLYHV LQVLJKRW XOWRIWRUBKRABQHVEV IRV DOVR

£25(6321'(1>4DQ %RLWRU % RGD]@ EMRRBMRIO XM UR \
(< :25'6 KXPDQ HPEU\R GHYHORSLQJ EUDLQ GHVFULLEWWHVYLEBRORALBLFUR



ORUSKRORJ\ Rl WKH +XPDQ %UDLQ LQ WKH (PEU\RQLF 3HULRG $QDWRPLFDC
O0DJQHWLF 5HVRQDQFH ,PDJLQJ

RI HGXFDWLRQ DQG VFLHQFH RIKWKH VBRH YOIWWG WX RRBEXHGXALQH DQC
WKH VWXG\ RI HPEU\RORJ\ W4 1ID\E\R FDOW DKWY HDGJ H QNWBKAH LQ D IRUPDOL
FHQWXU\ E\ RXU SUHGHFHVVRWKH\KDWH@SSHIR[ERBY PRUHHDUV ROG
XUJHQW WKDQ LW LV WRGD\ DVVHVVHG PRUSKRORJLFDOO\ LQ RUGH

7KH GHYHORSPHQW GXUL @D WEHJILH VWDJIJHHBRFRIMGLQJ WR WKH
EHOLHYHG WR EH WKH PRVWEL QYSDKHOB\LRQ GF ERCHW LRI > @
HPEU\RORJ\ 7KH SHULRO GE}PWMZRHQOMKQMW TXDOLW\ DQG D QRUPDO H
&DUQHJLH VWDJHV &6 RI GHYHORSPHDWH UDW XM LIDWHU QDO P
FULWLFDO ZLQGRZ GXULQJ 2KZIF K FFERMRV ZRIQ HHQWU W®ELM G E\ GLUHF
DQRPDOLHV GHYHORS > @ REVHUYDWLRQ DQG E\ PLFUR 05, 7KH

7KH PDJQHWLF UHVRQD QFIHWWH PK/OXG K& HREW\RV DUH VXPPD
SRZHUIXO WRROV IRU REWD L*QIVOWD & H RQ@R O HXG) W/ W\ YH S/XHNDVH G L Q
PRUSKRORJLFDO DQG G\QDPBRYVWRRFWLFSWDLAR QGIREL \RQLF DJH LQ
VA\VWHPV UHJDUGOHVV RI ZKHW K HU7WEKH KDW D AVQHVUR QWG FOR T WIKG K X P |

JDV RU PL[ VWDWH > @ 'XU L | Huymanembryos no. 1 2 /
PDIJQHWLF UHVRQDQFH LPDJL (| Carnegie stage 16 2
XQORFNHG GLDJQRVWLF LVV X [Getationl age (weeks) ; 7 QV
LQ OLIH VFLHQFHYV ODJQHWLCm“““m@lmm{mIl 3 BH

NQRZQ DV 05 PLFURVFRS\ 05C(——— _
05+ DV LW SURYLGHV D UHVROXWLR@FFRQLWLKVMLRIQGHHIULH“\”IDJHV
PLFURQV RU OHVV > @

OLFUR 05, RI WKH KXPDQ HPEWWRWZIR BPEU\RV ZHUH H[DPLC
UHODWLYHO\ QHZ PRUSKRORJLFORWRHYEBBKHARK FEN WKRIZQNVQ GOKXP L Q D W
ILHOG Rl PRGHUQ HPEU\RORJSKRWBURYSKEHV ZBNXWDWHQ IRU WKH
GHWDLOV Rl WKH GHYHORSLQUKHPEKR R RGUHD KK BHWIDWDRNBQ ZLWK
UHVROXWLRQ RI —P SL[HO LQ GBHSPHBDBS\SHME V PHIDPH b 0B

BWXGLHV EDVHG RQ 05, RI WKH EX®@BWLHPEHVRQDQFH DQDO\VLV
DUH YHU\ IHZ > @ 2Q WKH RWKHUDK®BQGN UKW URVBHA D 7HVOD V
ORW Rl VWXGLHV FRQFHUQLQJ*HRPDLQJ RIKW KX PHDV@ DHOP E U TR\VQ ZHU H D
WKH VHFRQG DQG WKLUG WULPRFWHVHRE $QHJRD O P\OEF V)RCHX W LR G
RI WKH DYDLODELOLW\ RI WKH W5, PRSIHRKDL\@ K V KK V BIGRIVWDR FZBHOYKENDMIGH G R
UHVHDUFKHV ZKLFK SURYLGH/ IBTRE QLK EHRIH HABMAODHG LQ RUGHU
LQWHQVLW\ RI WKH PDJQHWLFDIQEOGH WKH HPEU\RV LQ WKH WKUHH

7KH DLP RI RXU SDSHU 71KHWR DfRDG XYFWQWLQJ ZDV SHUIRUF
PRUSKRORJLFDO GHVFULSWLY HP VMMXREQ R | WOKLHF 16 HW KDRSQE Y £ UDQG GL
RI HPEU\RV DW WZR &DUQHJLH &MVDN BQ FEH XK V&%Q UBIQG X WIRPLFDIOH ILHOG
H[DPLQDWLRQ DORQJ ZLWK 7HVWK MMAWR 05 RYBIIL@IKH ODUJHVW

XSVFDOLQJ WKH QXPEHU RI DYHUDJHYV
0F (5,$/6%1' 0(7+2'6 UHVROXWLRQ RI —P YR[HO ZDV REWD

+XPDQ HPEU\RV ,PDIJH SRVW SURFHVVLQJ

7KH PDWHULDO FRQVLVWYV RI BRRWXAFADRAAPQU\RWVRFHVVLQJ RI O
ZKLFK FRUUHVSRQG UHVSHFWISYHHQO R WHRH & DEAQHHRI & B RWER@N BEDWHD 9Z X HR C
&5/ PP DQG &5/ PP 7KW MHPAEW\RWUH SURFHVVHG LQ MSHJ |
EHORQJ WR WKH FROOHFWLRQ:IRGREKN $BDWRP\ VIRSW I /EBPH QW

2EVM\WHWYHERDRJILD
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5(6876 OLFUR 05, DVVHVVHPHQW
7KH WHOHQFHSKDOLF YHVLFOH
+XPDQ HPEU\R &6 PP R@GFHSKDORQ DQG WKH IXWXUH \

$QDWRPLFDO VWXG\ VHHQ 7KH LVWKPXV UKRPEHQFHSK

7KH WHOHQFHSKDOLF YHVRFR®HQ FEHIK Q OARR) HINUIRIR. Q\DKAHH UK RP E |

DW WKH IORRU RI WKH GLHQFHISKOD®RIF DQB [ XYW HIBEG URK MW PRIV HQ
YHQWUDOO\ ZKLFK PDNHV W K& HHBW H ¥ KHPEW S R HFMLFF XMW ¥ X UHY L G H
FOHDUO\ YLVLEOH 7KH GL WHOKH EBYPDOS B UMK ®F XWK HVG ZHQPH S K
VHHQ 7KH PHVHQFHSKDORQ LV KRAREHQFGS KYLRIRXP WIRKW ODU SODV
7KH PHWHQFHSKDORQ S WHVHHQYOF XWK B LK RELVF FDQ EH FOHI
OLSV ZKLFK DUH QRW IXVHG 7HKRRN\KKPXKHU KRRPHEMRHIKDKILORQ L
FOHDUO\ VHSDUDWHYV WKH PMWHEFPHGKD ORQJOULRO MWKAHOO GHY
PHVHQFHSKDORQ 7KH PHVHQFOISGKDONKH PRYWREHSKQGRQ 7KH ¢
FHUYLFDO IOH[XUHV HPSKDVSPHFXKNRYVRX DG HRRUVERSK\VLV F
YHQWULFOH LV YHU\ ODUJH IMWKMWHDXGDO HQG RI WKH GLHQFHSKI
DSSHDU ODWHUDOO\ WR WKH FDXGD(

+XPDQ HPEU\R &6 PP &5

$QDWRPLFDO VWXG\

$W WKLV VWDJH WKH WHOHQFH.
B WKH GLHQFHSKDORQ H[WHQGV UD¢
- J SOH[XVHV DUH SUHVHQW EXW WKH\
J)LJ +XPDQ HPEU\R &6 PP &5/ DWHY®HK®P H 0RQDWRKPHFRMHOHQFHSKDOLF
REVHUYDWLRQ OLFURVFRSLF S K\

SKRWRIUDSKI WONHO b1 wubovL GENLTBERSED OR D MR LiRPELF OLS
2S ZLWK WKH UHWLQDO SLJPHQW KW HYR @MQ\Q Hv WDHI[ XY K DYHE HH B9 D QC

WHOHQFHSKDOLF YHVLFOHV ' GLHQFHFYHORRO RPREOVHQFHAKRAORQRQW LF Y|
5 WK YHQWULFOH ,5 LVWKPXV UKRPEHQFHSKDOL 5/  UKRPELF OLSV

)L +XPDQ HPEU\R &6 PP &5/ LPDJHG E\ PLFUR 05 7KH VDMWWDO $ |
DUH VKRZQ 79 WHOHQFHSKDOLF YHVLFOHV ' GLHQFHSIOL® RQHPXUWH VHQ |
PHVHQFHSKDOLF IOH[XUH ,5 LVWKPXV UKRPEHQFHSK®QAL ED& DROSB/QB WK C
VXOFXV OLPLWDQV 7* WULJHPLQDO JDQJOLRQ 35 SRXFK RI 5DWNH 27

2EVWHWUYLEBHBFRORJLD



ORUSKRORJ\ Rl WKH +XPDQ %UDLQ LQ WKH (PEU\RQLF 3HULRG $QDWRPLFD:
ODJQHWLF 5HVRQDQFH ,PDJLQJ

4. “4‘@ E M
P

3

LIXUH ODFURVFRSLF DVSHFW RI'D KXPDQ HPEU\R 26 K FPW RJZJ CDSWHW V H (
WDNHQ E\ WUDQVLOOXPLQDWLRQ $ & 79 WHOHQFHSKDGOLFUKHRWPIELFHY 0
OLSV WK9 IRXUWK YHQWULFOH RSWLF FXS ZLWK WKH UHWLQDO SLJPHQV

RL

)LI +XPDQ HPEU\R PP &5/ &6 LPDJHG E\ PLFUR 05 $[LDO VHFWLRQV $
VKRZQ 79 WHOHQFHSKDOLF YHVLFOHV )& IDO[ FHUHEWULFOGHH@BHSEKRORKQ
SOH[XVHV + K\SRWKDODPXV 7 WKDODPXV +6 K\SRWKDOD FPLHFGLOOF XV /¢
YHQWULFXODU HPLQHQFH OW PHWHQFHSKDORQ 5/ UHKDNVEICFDOL DWW VBHUWMXE®
VSLQDO FRUG 6* VSLQDO JDQJOLRQ Y7 YHQWUDO W KRBOWLAXAK 2BV REBW b F
LVWKPXV UKRPEHQFHSKDOL 0\ P\HOHQFHSKDORQ

SLIJIPHQW LV ZHOO VHHQ 7KH YHYNQQOV IRAHOMKBPIUHUDHQOFV QHEH 7KH F|
REVHUYHG EHFDXVH RI WKH WSDEVSEQWHDRE\VRKW KB WHHU R PHYONWQ W ULF
ILIXUH WKH K\SRWKDODPXV WKDODPXV DQG
VXOFXVY DUH QRWLFHG 7KH ODWHUDO

OLFUR 05, DVVHVVHPHYWOHQFHSKDOLF RULJLQ DQG WKF

7KH WHOHQFHSKDOLF YHWRLGHMW FH SOIUGMWAHHG HES KDIOHLF RULJLQ

IDO[ FHWHEHUGLHQFHSKDORQ PHWHIFHSKIDMRP WXKG UKRPELF OLSV

2EVM\WHWYHERDRJILD



'DQ %RLWRU %RU]D

DODU SONWOINXV KELPE WKV EDVDOSBPB WM XGLHY VXJIJHVW WKDW
DUH FOHDUO\ VHHQ 7KH URRIPRI @WHHMHUHRDAUHNV K KY-H D XVDUQIEV® H RUVW K H
YHU\ WKLQ %HWZHHQ WKH PHWKB FEHSKDVWIRRR RQ GL fDRHL RE > @ 2 X |
WHQFHSKDORQ OLHV WKH EDVW®RDEHDUWBUYV /POGH UR\ YX\DWDU D\® B M
WR WKH VSLQDO FRUG OLH WKMHWHR®WO PRYBXFRRIRILFDO VWXGLH
\HDUV ROG HPEU\RV DQG WKH UH\
DOVR RI KLJK TXDOLW\ > @ 2WKHU
',6&866,21 LQIOXHQFH WKH TXDOLW)\ RI WKH DQLE
GHWHUPLQH WKH TXDOLW\ RI WKH LF
2XU VWXG\ GHVFULEHV W®BSFRGSKRMHRIHPEO\RTV KHDUW E
DVSHFWV RI WKH GHYHORSLQHBEXD\QAR®| ZKIRKHPEQ\BED @I\W IURP |
YDULRXV VWDJHV Rl GHYHORSFHOMWUBY GBVWHDWFKHMHWEK®R ®VVFDUL
ZH XVHG DQDWRPLFDO H[DPLQDWWRID RW&HAD&VHBFBAHGPE UIRWK D Q
DQG WUDQVLOOXPLQDWLRQ DD IWHQO HP\E WA R HH PSVCHWLRRH W VELNO | F
PLFUR 05 LPDJLQJ 7KH PLFUR ®BUKQY FEKIHX WKIRAQXH DXWRO\VLV F
WR EH DGHTXDWH IRU WKH PR WXHKR &/RIFALFHDWOD WXXIG\ RI WRHOBQ Y L U |
VL]JHG DQDWRPLFDO VDPSOHV EMEDYRYHVRI WRWHHGH PQ RNISEQHW R OL
VSDWLDO UHVROXWLRQ WKDWHME FDRQ BURNY LEBHH VWRUHG DV VRRQ
'"HVFULSWLYH DQDWRPLFIH]SXWXGR @ IL ® P B&RIBRRID/O KR XUV EHIR
GLIILFXOW EHFDXVH XQWLCGLFBRHMNY H{D FIHYDVMDLR QR DWWHP S
PRUSKRJHQHVLV LV RQJRLQJ DQG DV VXFK WKH RUJDQV
DUH LQ D FRQWLQXRXV VWDWH Rl UBPR&HB®LQI6 6WXGLHV RI
HPEU\R PRUSKRORJ\ DUH KLJKO\ QHHGHG HYHQ DW
SUHVHQW VLQFH WKH\ FDQ SURY I6GHX GHZVLRNV HPEW\RQRVKDWH VW
HYHU HYROYLQJ ILHOG FRPSOHWH DVVHVVPHQW RI WKH GH)
W LV GLIILFXOW WR DV HDWWS ZRMWAHHD BHWHUHAUDXQGHU VWD
DQDWRPLFDO VWUXFWXUH GH\IDMERGRIXEDQJPRYVSKRIHFHWWD JH
RI GHYHORSPHQW ZLOO GHILQLOVLFOROBH QRIUVMWWH WIR HPEU\RO
PRUSKRORJLFDOO\ QRUPDO RW M\EH&EQPQA YRUWRQW K®! WEDVVLFDO
VLWXDWLRQ LW LV XQFOHDU LAKHVDK/H B OMKIHR D Q/IXW RFFR URSIK G R J L F|
HPEU\RV LQYROYHG LQ RXU VWXGR VG QLWIDEFOH VW HE H. FOIJE-H/O B & H
DV 3*QRUPDO’° :H FDQ RQO\ DVWHKVPROWWL\RQF RQYVILEGHWMR UHSURG X
WKH VLPLODULW\ EHWZHHQ W KM KIHQIDQYW\RHPLUF DVD\ | R ID W B ) W\ MALIP\W QAH
HQFRXQWHUHG DQG WKRVH UHW®RURWHIGHUQVRWKIGHBI W W XGLHV > @
OLFUR 05, LV D PRGHUQ PRUGKRIRRIEFBORYLGHY LQFUHGLE
UHVHDUFK PHWKRG ZKLFK KD\ PDURYHQ@KLWY W&HTXPFW RBLFDO VW
VWXGLHV RI PRUSKRJHQHVLV MRYRKH. @R KXRRQRIPEDORDVVHVVPH
VPDOOHU WKDQ PP > @ ,Q RXMLWXG\ UHPDUNDEOH
VSDWLDO UHVROXWLRQV RI —P YR,[® OVEHUMNREWHD LIQAHE3 ROKLFEK WK H
SURYLGH LQFUHGLEO\ DFFXUDWH OP,DREVKBRHB ULV KXY Ll GHWRUB VL Q'
RI WKH GHYHORSLQJ EUDLQ PRUIS®E® R1\0PDRYURK LIREV HKIWHAER ORJL F|
RQ WKH PLFUR 05, VOLFHV PRDWK®U WELVVIOAFHVQRU LQ ' UHFR(
WHFKQLTXH D QHZ VWDQGDUG PHWKRG LQ PRUSKRORJLFDO
VWXGLHV )XUWKHUPRUH WKH PLFERQI®D LEWURISUQ®XRLEOM VWDW
DQG GRHV QRW GHVWUR\ WKH D QD WHWPHFDWHVSGRIGHPHQV DV
WKH KLVWRORJLFDO PHWKRGV GR

2EVWHWUYLEBHBFRORJLD



ORUSKRORJ\ Rl WKH +XPDQ %UDLQ LQ WKH (PEU\RQLF 3HULRG $QDWRPLFDC
O0DJQHWLF 5HVRQDQFH ,PDJLQJ

50)(5(1&(6 OLFURVFRSLF PDIJQHWLF UHVRQDQFH LPD.
KXPDQ HPEU\RV IURP &DUQHJLH 6WDJH !

ODWVXGD < 2Q0R 6 2WDNH < +DQGD 6 .F

<DPDGD 6 6DPWDQL 55 /HH (6 JA\RFNGWWR(; &FPRIT & /DUIJH &aROOHFWLRQ
6KLRWD . HW DO 'HYHORSPHQW@\R&JWEQQXSﬁUWBUD'ﬂbLHQ)\dé%YIWURVFRSH
WULPHVWHU KXPDQ HPEU\R 'HY "\&|

-RKQVRQ *$ %HQYHQLVWH + %Oﬁ B Lo N BOF DD kU ) 'HYHORSPHQWDO
ODURQSRW 55 6PLWK %5 +'—VWRO(F|§JJéLJ5\‘R'?/D%LQ)*t'JVélH5LlJHﬁVcB\Q\HQ\ﬁ'SQWLRQ RI :DV¥

PLFURVFRS\ 0DJQ SHVRQ 4 LHW $ DXIPD 0+ *RGGHHULV 00 !
%DGHD $ -RKQVRQ *$ ODJQHWLF PC‘I'FVFE‘LQIP%%H PRLKF(b’\R GRS +LJK UHVROX\
EWXG +HDOWK 7HFKQRO ,QIRUP — yyvRrRoD KLVYWRORJ\ Rl WKH HPEU\R(

/KXDLUH 0 ODUWLQH] $ .DSODQpRk A4IL G D%‘\?\/CPD\?"I'JQ&W@RUSKRORJLF GD
< 7TRQQHOHW 5 HW DO +XPDQ GHY¥HQREREOWDO DQDWRP\

2EVM\WHWYHERDRJILD



2EVWHWWILEGBFRORJLD /;,,, 2ULJLQDO DUW

(9$/8$7,21 2)0(',&S$/ .12:/("*( 1(9(/ % (7:((1
35(*1$17:20(1 )520 520$1,$$1' &255(/¥,21
, 7+ 7+(,562&,2 (&2120,&8%786

5 %YRWH]DWX [/ 'XPLWUDVL *K 3HOWHEFX

6SLWDOXO &OLQLF )LODQWURSLD
80) &DURO 'DYLOD % XFXUHUWL

$EVWUDFW

7TKH FXUUHQW VWDWH RI LQWHUQDWLRQDO NQRZOHGJH DERXW FF
VWDWHPHQW VKRZLQJ DQ LQFUHDVLQJ WUHQG RI FHVDUHDIDDNVIHQRW KE GWH
QRW SUHFLVHO\ NQRZQ 7KH FXUUHQW VWXG\ EXLOGYV RRZOUKEISERNYGEC
VRFLR HFRQRPLF VWDWXV RI SUHJQDQW ZRPHQ ZLWK WIDHMWRGNONLKBIW\ @
WR WKH KLJK UDWH RI FDHVDULDQ VHFWLRQV LQ 5RPDQRDORZE UNW K LI/R
UDWH 7KH VWXG\ LV EHLQJ FRQGXFWHG LQ )LODQWUR S & O XIFKIDQ H R
DQG LWV WRRO LV WKH TXHVWLRQQDLUH ZKLFK LV YROXRQWSD WIDA\ DLQOO
DWWHQG WKH FRXUVH 3)XWXUH ORWKHU 6FKRRO™ YHUVKVSWHWRN O WKL WA
WKH HPHUJHQF\ URRP $IWHU SDUWLDO SURFHVVLQJ RIDMKH G DWRDZRR G Q
ZLWK LQFUHDVHG VRFLR HFRQRPLF VWDWXV JHQHUDOOR PBH@GE \UHA IKKH
FRXUVH UHJDUGOHVYV RI VRFLR HFRQRPLF VWDWXV 6 XHB\RHT EHONZ B H QW
VRFLR HFRQRPLF VWDWXV DQG OHYHO RI NQRZOHGJH RI SWHU\QDQQ W RRPF
LGHQWLI\ WKH IDFWRUV WKDW FDQ EH LQIOXHQFHG WR ORZHU &6 UDWH

S5SHIXPDYWYODOXDUHD QLYHOXOXL GH FXQRUWLQ H PHGLFDOH
FRUHODUHD FX VWDWXVXO VRFLR HFRQRPLF

6WDGLXO DFWXDO DO FXQRDUWHULL LQWHUQD LRQDOW FRWULYQUL
FRPXQLFDW DO 2UJDQL]D LHL ORQGLDOH D 6 Q W LL :+2 HMHDRU SQH]LC
ULOH GH]YROWDWH 1Q 5RPKkQLD QX VH FXQRDUWH FX$F\URDNOQWD W W G
VH ED]JHD] SH SRVLELOD FRUHOD LH D QLYHOXO GH FXQRDBUWKUWHHD GHV\
QDUWHUH 8QXO GLQ RELHFWLYH vO FRQVWLWXLH LGH@WIUDNFDGHD RD FW
5RPkQLD uL OD SRVLELOD HODERUDUH D XQHL FRQGXLWWHHDXHKQI® ¥R DWF R
vQ 6SLWDOXO &OLQLF )LODQWURSLD 80) &DURO 'DY L O D UX® XFRAB-HDINWL DO
YROXQWDU GH JUDYLGHOH FDUH VH SUH]JLQW OD VSLWIBORIL FPRPSHOLDWI
FX FHOH FDUH QX SDUWLFLS OD DFHVW FXUV 0L FDUHSDYH 3 DIDJH @WS DOMDHF
FROHFWDWH V D FRQVWDW XQ QLYHO GH LQIRUPDUH PDW ULG LIFHIMA LODO .
SUHFXP 0L XQ QLYHO GH FXQRDUWHUH PDL ULGLFDW O URHFH®RHHFFIRWHR BLXF |
8OWHULRU VWXGLXO YD DYHD FD RELHFWLY HYDOXDUI6H FRQHROD W HUHS
JUDYLGHORU UL RS LXQHD GH QDUWHUH H[SULPDW GH Q FMH YWSHII) WX R b
VF GHD LQFLGHQ D RSHUD LLORU FH]JDULHQH vQ 5RPKkKQLD

&XYLQWHFFEKBIUHDQD VDUFLQD LQIRUPDUH QDVWHUH RS\

&25(6321'(1>aDGX % RWH]DWXV SIPWDO XODIBOO QWURSLD U
. (< :25'6 FHVDUHDQ VHFWLRQ SUHJQDQF\ LQIRUPDWLI%SVMQWFBI?ﬁLJII—'H VRFL



(YDOXDWLRQ RI PHGLFDO NQRZOHGJH OHYHO EHWZHHQ SUHJQDQW ZRPHQ IUF
VRFLR HFRQRPFPWEKLNO

,1752'8&7,21 FDHVDUHDQ VHFWLRQ DQG WKH HIIRU\
VKRXOG EH GLUHFWHG WRZDUG WKLV
‘RUOG +HDOWK 2UJDQL]DWAWR®U H2WKKRZBEUHDVHG UDWH RI ¢
LQ LWV ODVW UHOHDVHG U HSHRWW RIDQZLQ®G UIGHID\GH & RI OREIDQF UHD V
LQFLGHQFH RI FDHVDUHDQ VHFBIHRDWYH QX EAWQURNYWDX HURR LQFUF
FRXQWULHV UHSUHVHQW L QR DHS/TUR{DPDI\K H OAWDHERIXH UXSW XUH S|
RI ELUWKY ZRUOGZLGH )URP ¥WRQRFLFADOHSPRYWHFRAFRIQ LQGLFD)
WKLV WUHQG OHDGV WR VLJQMRGEDQW ILQDQFLDO SUHVVXUH
'+2 LQ WKH VDPH VWDWHPHQW 7KK FRZUWKHDW WWXKE\ WDNHV SODI|
LQFLGHQFH LV LQFUHDVLQJ 2EWS\HFW DDV DQGGHQHMGBRORE +RVSLV
FRXQWULHV PLOOLRQ RI HPNH®WD PAXMKDHDHY WHDQRRUBHBY WR ILQ
HDFK \HDU LQ FRQWUDVW ZLW®YRROZ HGFIRP S FRXIQQMTH¥KRLVH UHJ
. Q ‘+2 VXJIJHVW W K DD/ GV WHBHGHY HORSPHQW RI D SRVVLE
H[FXVH LQ DQ\ DUHD WR KDYHWRQ GBFUGBY FHH WK Hf HFVDADHDHD Q V HF W
VHFWLRQ JUHDWHU WKDQ | R OSCREZ KR XZIHK VUKV RIQHAU D/ARPH SD U W L
LQFLGHQFH Rl FDHVDUHDQ VHFWRRHVVVQDERKMW GDWD REWDLQHG E\
GLIIHUV GHSHQGLQJ RQ WKH FRXQWU\ VR LQ FRXQWULHV OLNH
%UD]LO &KLOH RU &KLQD WKH UDWH UHBDFKHY 0(7+2"
ORUELGLW\ DVVRFLDWHG ZLWK FHVDUHDQ VHFWLRQ LV
ZHOO NQRZQ JOREDOO\ DQG GLVDGKHQW@IAW RV RDHVIOKW HX® VW LR Q
VHFWLRQ LQFOXGH FRPSOLFD\SDRQWHYW FKDDW W IQF WHILPHH 8 | IDLG/ML V V L
RI DEQRUPDO SODFHQWDWLRE\ ISQWAWRWN FURIODQWLRYSDWH DW
DQHVWKHWLF ULVN ORQJHU UHGRRYURD\SHRQR® FRPSWDWHI &K EDVEKZ H H N
YDJLQDO GHOLYHU\ SRVWRSHUWRWBEYMW BRP SIOQ FRWGERQ VW RZ RXHQWH U P L
LQIHFWLRQV RUJDQ GDPDJH NQRIFOFERHPBEEAXKW SUGWQUDQF\ DQG S
DEGRPLQDO DGKHVLRQV LQFUBQ®HJHGYNSRWVWWHRQQWMRJXB WXRMNV VF
LQ IXWXUH SUHJQDQFLHV DQG ODRMWREXW QRW WKH OHDVW LPSRUWDQ
+ LQFUHDVHG FRVWV J QFOXVLRQ FULWHULD ZHUH SUHJ
. Q WKH $PHULFDQ O&RD@HUHWXMHY JHVWDWLRQDO DJH
2EVWHWULFLDQV DQG *\QHFRORQGVW ¥ H QWO 8 GJF HVIR) SDWWHEIESD W F
WKH WHUP *FHVDUHDQ RQ GHRQWEULQI WKHH DEDMIR A R TXHVW LR
DQ\ PHGLFDO LQGLFDWLRQV SRROQWDQJ GRXWDERN\M WKKHS KWLRDDGK |
LV QRW UHTXLUHG WR FRPSOWXYLWEK OXK UWR WRH TWX H[FW OD QWM KSIU R F H \
SDWLHQW LV IUHH WR FKRRVI86DQRMX B G BRFRULY WKHDPSURJIJUDP
UHDVRQV Rl FHVDUHDQ RQ GHPDQG LQ WKH 86 ZHUH
UHSRUWHG DV ELUWKGD\ VFKHGXGHEBFFRQYHQLHQFH IHDU RI
SDLQ DQG FRPSOLFDWLRQV RI FKLOGELUWK D KLVWRU\ RI EDG
H[SHULHQFHV DW ELUWK IHWDO KHD®WK SRQMHD@V DERHHY \DIDERR|
WKH ULVN RI XULQDU\ DQG D QU0 RQERDWHQXQWN DIQGHI RPWDLQHG

UHODWHG WR HPHUJHQF\ VXUURBO XGMHGE DD WVORW DS g X PEHLUY HR | Su
GHOLYHU\ ZKRP SDUWLFLSDWHG LQ WKH 3S0RWK
, Q LQ 5SRPDQLD WKBQGHDOZHWHNIHWHUYLHZHG DW WKH IL

FDHVDUHDQ VHFWLRQV LV QRW KK KIRIWSHHOWDNRDR RPE U EXQF WKRR A V) URT
FOHDUO\ LQFUHDVLQJ T+ 2 SDUWLFLSDWHG DW WKH FRXUVH JD

7KH LQFUHDVHG UDWH RI WROWXHULXNVEALREHN DHBDQYLQJ WR W
VHFWLRQ LV PDLQO\ GXH WR EQPWHKDIVGRIG WRMW K RMWSSDPWNXYP SHULR
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5DGX %RWH]DWX

PRVWO\ ZURQJ )URP WKH SUH Course participants according to age
SUHVHQWHG WR WKH HPHUJHQ groups FwW
DQVZHUV DQG DOQVZHUHG L
60,0
The pregnant women level of knowledge 50,0
correlated with course participation 400
30,0
20,0 .
10,0 +
15-20yo 21-29 yo 30-35yo 36-40 yo
= Participants JLIXURRRXUVH SDUWLFLSDQWY DFFRUG|
M non-Participants S H U F H Q W
JLIXUH LOOXVWUDWHY WKH O
DVVRFLDWHG ZLWK VWXGLHY EDVHG
Correct information Wrong information S H U F H Q W D J H Y D O X H V D U H G L V S O D \I‘

J)LIXUB 7KH SUHJQDQW ZRPHQ OHYHO RI NQRZOHGJH
FRUUHODWHG ZLWK FRXUVH SDUWBHEBWP WER @ URFHQWXDO FRUUHODWLR
VWXGLHV DQG OHYHO RI PHGLFDO NQRZ

7KH VWXG\ LQFOXGHG SL Level of knowledge
EHWZHHQ DQG \HDUV ROG | Studies Raised Reduced |W
ZRPHQ ZHUH LQFOXGHG LQ W H Superior 64.3 % 35.7 %
ROG OHVV WKDQ \HDUV Eighfd“’l"é — fg;:’:" fi’;z"’
WKDQ  \HDUV  WZR SDWLHGp o e oM 5o 60
SUHJQDQW ZRPHQ LQFOXGHG Patient's level of medical knowledge according w
UDWH RI SDUWLFLSDQWYV ZDV with their level of studies RXS

\HDUV ROG IROORZL
ROG JURXS /IRZHU UDWFH o
RWKHU JURXSV PD[LPXP 1201 knowledg
KLJKHVW GHJUHH RI LQWHUHY S iy

\HDUV UHJDUGLQJ WKH LQIR *] \

DQG SRVWSDUWXP SHULRG ) EZ ' P -7

The age distribution of pregnant women T etor | Hgrscodl | Vocatonsl  primarysciol

included in the study JLIXUBDWLHQWYTV OHYHO RI PHGLFDO N

1% 0% ZLWK WKHLU OHYHO RI VWXGLHV

m<15yo
‘(’ R $IWHU SDUWLFLSDWLQJ DW WKH

m21-29y0

swse | ZRPHQ KDYH DFKLHYHG DQ LQFUF
" NQRZOHGJH UHJDUGOHVV RI WKH OH
7KLV ILQGLQJV OHDGV WR WKH L

u>40y0

JLIXUH7TKH DJH GLVWULEXWLRQ RHGUADIQ INEGWR ZRrGEHH LV SRRU EXW
LQFOXGHG LQ WKH VWXG\ E\ RUJDQL]LQJ VHYHUDO RULHQWDWL

IRU SDWLHQWYV
JROORZLQJ WKH DVVRFLDWLRQ EHWZHHQ SDWLHQW{YV

GHJUHH RI VWXGLHV DQG WKHLU OHYsH@ RIDRBGLFDO NQRZOHGJIH
DERXW SUHJQDQF\ DQG SRVWSDUWXP SHULRG ZH FRQFOXGHG
WKDW WKH SDWLHQWYV ZLWK VXSHUKRU RWXHEQRW LKRQY B HOVR HHQH U R

OHYHO RI NQRZOHGJH FRPSDUP® @ LWKHW R RV @ L WHKFSWIRR® WADWH K
RU HOHPHQWDU\ VFKRRO )LJPXOWLSOH VWXGLHV RYHU WLPH
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(YDOXDWLRQ RI PHGLFDO NQRZOHGJH OHYHO EHWZHHQ SUHJQDQW ZRPHQ IUF
VRFLR HFRQRPFPWEKLNO

REVHUYHG HVSHFLDOO\ LQ VLW X DK#VRE®S HWY KDW FRHIURDQRMG IURP

HPHUJHQFLHV 7KLV VLWXDQ@_RRL(SE?)F;J&[E(?\?(%"%K\&Q% ﬁyﬁvﬂ"’ﬁﬁw\/&uﬁ

WKH ULVLQJ UDWH RI FDHVDEHRWHNMMEWERQY 36HEHQGY RQ  s([FF
IDFWRUV RWKHU WKDQ PHGLFD-Q R’@HN/SWLII%FYDQW%%@Q/LE\{;%%%QLEU\\/RUFF
D VWXG\ LQ VKRZLQJ DQ i%‘%%ﬁ)\)’i@ g’L"E'%Q\/VézL%IIKH % XFKDUHVV
GHOLYHULHV E\ FDHVDUHDQ V HFRHIRRQ FDEORQ@GILAVWK LQFUHDVLQJ
VRFLRHFRQRPLF VWDWXYV

Level of medical knowledge of course 5()(5(1&(6

participants /IX] *LEERQV HW DO 7KH *OREDO 1XPEH

e $GGLWLRQDOO\ 1HHGHG DQG 8QQHFHVVDU

BHUIRUPHG SHU <HDU 2YHUXVH DV D %D

&RYHUDJH + :+2 SLQWHUQHW®@ + $YD

arequced | ZZZ ZKR LQW KHDOWKV\VWHPV WRSLFV
u Raised VHFWLRQFRVWYV SGI

$SSURSULDWH WHFKQRORJ\ IRU EL

100,0

80,0

60,0
40,0
20,0

0,0 . . . .
Superior  High School Vocational Z:{]n:(;y %HWUDQ $3 OHULDOGL 0 /DXHU _$ %LQJ
RRN 3 HW DO 5DWHV RI FDHVDUHD

- 90%/
JLIXUHE /HYHO RIPHGLFDO NQREXRERHH R ITROBBHDQG QqDWLRQDO HVWI
SDUWLFLSDQWV (SLGHPLRO

'fT2UVL ( &KRU " *LIILQ . $QJXOR 7XHVWD
SIWHU SDUWLDO SURFHVVIXPDRE W & HHEDRPD )24 W DAY RFLDWHG
LQWHUPHGLDWH UHVXOWYV WKOQ B DG FH G OBZY WROwWeH IRoDR 228

FRQFOXVLRQV ZRPHQ ZLWK KLJIKKRQ DHKYHODR/IZRIGKBEDWHLRQVLDU + &
DUH PXFK EHWWHU LQIRUPHG)BERXNGRVK H XADRQ YO W PRYGSQDQWDN

&
SRVWSDUWXP SHULRG ZKLOHDz\I?&LH@Sé%({V\ﬁEW%b%?ﬁJ @ufﬁvpfgbﬁ'ﬁv&

HOHPHQWDU\ VFKRRO KDYH DEPWRW ORZHE®ROFHYHO R
NQRZOHGJH $ERXW WKH SDUWLFEX D&RPROWIWH HvEASH CBRQ K Kt VD UHD

6FKRRO’ FRXUVH + WKH PRVW$V¥(§WQ)¢{W¥IE/$/%D%W§§%}&QV&DO on

WKLV FRXUVH DUH SUHJQDQW3$ZRRIBRILBOGHUXWKHRD Q@ s5RXWHV  6DIH S
DQG WKH OHYHO RI PHGLFDOSWIPRYOKEBYRAUBRRLEHVHIHW $P - 2EVW

VLIQLILFDQWO\ KLIKHU WKDQ WERML ZK8 LG QRWs DYRYH 08 W KR U b
FRXUVH UHJDUGOHVV RI WKHRUFMRBEURDIG RQRWLERQVINOBW XN, GHPRJIUD

,Q WKH QH[W VWDJH RPHEKHDENWKXIEREZHIZYIONO RI OHG 6FL

FRQWLQXH WKURXJK UHFUXLV\(/E((éq(FR%SJ‘% %%Ig\m)%aé/yu%,\ﬁ%ﬁf% pDXW’.]U'é‘

DQG KLIJKOLJKWLQJ WKH DVVRELOWLRQ EHWKRIMLQXRHOHO BIL (U .H
LQIRUPDWLRQ DQG WKHLU FKRLFH UHJDUGLQJ WKH ZD\ RI

GHOLYHU\ )ROORZLQJ WKHVHL%%QW%&ﬁgg@WS( QQ—EOPIEI%?V%TELYRKHHF:ig

WKDW ZH QHHG DV PXFK LQINRUP®IWLIRRE B RYIUIMDY VREBWLRQV LQ 6FF
PRWKHUV DV WKLV FDQ LQlO&#ﬁ?ﬁHYWURQWM GHFIIE\VLRQ DEDRVXKV\L/ 0 oR
ZD\ RI GHOLYHU\ DQG FRQVHEﬁ%B\%’@ @HOFQ)%M%WQJ FLRHFRQRP
LQFLGHQFH RI SULPDU\ FHVDLBHDQD‘QSHEWHLR%CD(OHFWLYH &HVDUHDQ 6HI

‘RPHQ LQ 1LNQDIV 7HDFKLQJ &HQWUH LQ
‘RPHQYV +HDOWK %XOOHWLQ -XQH
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$QFD $ 6LPLRQHVEX

8QLYHUVLWDWHD GH OHGLFLQD VL )DUPDFLH &DURO 'DYLOL

$EVWUDFW

%DFNJURXQG DQG REMHFWLYHV ,Q DOO FRXQWULHV DURXYE WKH
RI PRUWDOLW\ DQG PRUELGLW)\ IRU QHZERUQV DQG D P D WKW FDIDUWH RD CGF
VFUHHQLQJ SROLF\ IRU KLJK ULVN SUHJQDQFLHYV

ODWHULDO DQG PHWKRGYV $ SLORW UHWURVSHFWLYH GWVHQWSW LY
EHWZHHQ ZHHNV ZDV FRQGXFWHG ZKR ZHUH DGPLWWHBQFR KRYS O
OHQJWK DW  ZHHNuV XOWUDVRXQG RI PP ,Q FDVHWWRIURIOMHN ZDIVS
DGPLQLVWHUHG DQG LQ WKH FDVH Rl DGPLVVLRQ WR KRVSLWWBUD® L
$GYDQFHV LQ QHRQDWDO FDUH KDYH LPSURYHG WKH RXWUER 8 H HP DSUXWPHD
QHZERUQV ERUQ EHIRUH ZHHNV ,Q WKH FDVH Rl SUHED/WOXDERXU DWIG
SURORQJHG SUHJQDQF\ 7KLV PD\ JDLQ WLPH WR SHUPLWXRQQ WD QXWDW L

DQG DOORZ WLPH IRU LQWUD XWHULQH WUDQVIHU WR D KRVSLWDO ZL\

5HVXOWV )RXU SDWLHQWV ZKRVH EDE\ ZDV GHOLYHUHG D VKRUW
GD\V DQG SDWLHQWYV DIWHU RQH PRQWK

&RQFOXVLRQ ,W LV XQFOHDU ZKHWKHU WRFRO\WLF GUNSV + VLQJ
DGYDQWDJHRXV IRU SURORQJHG SUHJQDQF\ 7RFRO\WLF PHGLFDWLRQ
IROORZHG DFFRUGLQJ WR ORFDO SROLWLHV ZH QHHG IMER \LPLSIURLYQD UW I
LQIRUPDWLRQV

SH]XPDW ODQDJIJNPHOQWX®DURPDWXUH WUDWDPHQW VL WRI

,QWURGXFHUH IDVWHUHD SUHPDWXUD UDPLQH LQ WRDWB WQIXPHD
PRUELGLWDWH QHRQDWDOD VL R FDX]D PDMRUD GH PRULELLGDW [3W H LFHXQW
FX ULVF FUHVFXW SULQ H[DPLQDUHD HFRJUDILFD

ODWHULDO VL PHWRGH SUHIJHQWDP R VHULH SLORWSGMDPEQELHQ
FX DPHQLQWDUH GH QDVWHUH SUHPDWXUD VHYHUD OXQDPARDUHRWORO?
HIHFWXDW WUDWDPHQW WRFROLWLF XWLOL]JLQG EHWDPLPRP® WHKH MLQBU
QHRQDWDOD H[LVWD XQ SURJUHV PDMRU SHQWUX LQJUL®RUHLOVOWREKPQ D \
QDVFXWL LQDLQWH GH GH VDSWDPLQL ,Q FD] GH QDY IWGE®IIUXHOSWIH B D WX
VDUFLQD SHQWUX D SHUPLWH HIHFWXDUHD FRUWLFRWHWMDLSA H IWSIJHD@QW UK
LQ XWHUR LQ PDWHUQLWDWL FX VHUYLFLX GH UHDQLPDUB H B R @D/VXWO D
LQ XUPDWRDUHOH JLOH GH OD PRPHQWXO SUHIHQWROLWRFROGRWEBKQQL
SUHOXQJLUHD VDUFLQLL LQ LPLQHQWD GH QDVWHUH S UHPRAMDXOUHD D BRIVIM
FD]XUL VL GH VWDELOLW SURWRFRDOH SHQWUX DFHVWH SDWRORJLL

&XYLQWHOPKWWLHUH SUHPDWXU PHGLFDPHQWH WRFROLWL

,1752'8&7,21

3UHWHUP ELUWK LV WKH ELRMWWK ALR/PB RED MRXVSIXEIOLF KHDOWK
QHRQDWDO PRUELGLW\ DQG P RRIWIRALW \ LGH V S IHVQ MV WDKHQIX G OIDQ FLHY \
LQ QHRQDWHY FDUH SUHY HQSWHRYHEGW SQUHE D MWPOM MU H. @ HIDQ Y H U\
LPSRUWDQW GHVLGHUDWH [R U+RIDOWHWALFD) QL [BWR ERVR UMY 3 U H WWHKLH

£25(6321'(1>8QFD $ 6LPLRQEE)‘QH:)DVI-H.PERQHWBK)XOILOD%WURS\LD UR
(< :25'6 SUHWHUP ELUWK WRFRO\WLF cUXJV SURJHY®HAYRYHLRR WERILGH



ODQDJIJHPHQW RI SUHPDWXUH ELUWK WUHDWPHQW DQG WRFRO\

UHSRUWHG LQ 5RPDQLD ZDVLQFOXGHG ZLWRKR D IXQFWLRQDO OHQ
FRPSDULVRQ ZLWK R LQ )UEBWH HDH®B P® S@DWHGHOLYHU\ ZDV
.LQJGRP Q WKH :RUOG +“ZHDVXKWK YHOIDQIJBRQBRWRORJI\ VHUYLFH
UHSRUWHG WKH GHDWK RI PLOHREDWBRDOGQYWEQURPHSEBWHUPOHGL
ELUWK FRPSOLFDWLRQV (DUHYSHBMWG UPQBELEDAMD ZHUH DEVWUDF
ZHHNV LV DVVRFLDWHG ZLWKGMBRFULFKERY S LAABHWWRR GWHJQD QF\
LOQWUDYHQWULFXODU KHPRU U EDEL HYH FURMRO L Q/L F\D V& H X B ¥ RIDQ GV ML F
UHVSLUDWRU\ GLVWUHVV VIQ\RUBPILYGE\QARWRBQWMWZOWK UXS)
FRPSOLFDWLRQV 3UHPDWXULEW\RUHVDGHPRNIYLBQHHWRHKRVIEQ® DO DQ
YHU\ SUHWHUP LV D OHDGLQJVAIX/H PIWG HDWK D QRKKQAL® GIYBIRL QD W L
XQGHU \HDUV ,Q WKH ODVWRFRUHIUF LORVWSRQR®Y EHWDPLPH\
GHOLYHU\ LV PRUH SRVVLEOH EHNKQVRWFLRIOWWM IGF IGQ XIR/V $VIRVIDADO KX/ L Q
IRU PDWHUQDO VWHURLG DGPURUIWWWBWRR® ZQE DRDQWWDRDWBG D
WUDQVSRUWDWLRQ WR D KRVSUWD@DQEWK QHRQDWDO LQWHQVLYH
FDUH XQLW IDFLOLWLHY DQG LV WKH VWDQGDUG WUHDWPHQW IRU
ZRPHQ ZLWK WKUHDWHQLQJ SUHWHBUB/GBOLYHU\ B6HYHUDO
W\SHV RI WRFRO\WLF GUXJV DUH FRPPRQO\ XVHG DV D
WUHDWPHQW LQ SUHWHUP ODERXUXDQQJPWRLWWHDWRGLHVLRISULPL
VFUHHQLQJ KLJK ULVN SUHJQDNQ®JOMHMWLRQ WIVQ 8 U \SKIRIP W X HIUW\L F D
KDYH EHHQ GHYHORSHG O L N HUHMDRV SLHEFUARLQMHHFRONDL QH Y\DHPL\G W GD Q0D W H
FHUYLFDO OHQJWK PHQVXUDWREB EKRDW UQ WRXEXEH 7RRFREOFWUN LFD C
PHGLFDWLRQV LQFOXGH EHW® RLIRH W HF RIQRSF WO LWH ¥ W H UNKIHS U H J G
R[\WRFLQ UHFHSWRU DQWDJR&LXKWRVSWWRDOEDQP L WKUR © DAFE XGMH O L Y H
FKDQQHO EORFNHUV DJHQWWDEOHQLIH®WSLHHN WD BUH LQFOXGHC
SURJHVWDWLYHV 7KH GUXJ8UHJBDQFN® Q@& @RVRWEEBH IDYRUDEO
PHGLFDWLRQ RU FRPELQDWLBQHRDWRFRELWWKY DROHBFMWLRQV XW
&HUYLFDO FHUFODJH WHFKQLDERWWLR®U VORNHWLR® ® ISDDQ LHQW \
$UDELQ FHUYLFDO SHVVDU\ IOK\H WBRMW MEB QLR KREWWHWN LFLDQ GR
SRSXODWLRQ LQ WKH PHDVXUHPHQW RI FHUYLFDO O
7KLV VWXG\ SUHVHQWY WBHVRWLF® RV Rl WRFR@DWVIFLHY ZHUH FR
DQG WKH RXWFRPH RI FDVHVZRWSUBJBDQMP 3P LRLIJUDYWHDVRXQGV
ZLWK VHYHUH SUHPDWXUH ELBRKSOHWH EORRG WHVWYV DQG PLQLP)
$00 SDWLHQWYV ZHUH DV\PSWRPDWLF
0%$7(5,%/6 $1' 0(7+2'6 1R LQIHFWLRXV IDFWRUV OLNH XULQDL
LQIHFWLRQV ZHUH IRXQG RI SDWLI
%HWZHHQ -DQXDU\ DQG -DQXDWKH VIHFRQG WULPHVWHU
UHWURVSHFWLYH GHVFULSWLWYH MWXEGN RHQ WD R H\F iRU 8 UFHDI Q DAMQ J W F
SULPLJUDYLGD SDWLHQWYV EHWZHBIW P HQ Wz HEH N8/W ZR RHV W D Q PJ
ZHUH DGPLWWHG WR KRVSLWDOVVRHPBWHFDW®U B GPLUWAWKWEDWG LQW
FRQGXFWHG $00 SDWLHQWYV ZHU H6MRDR WIRRHVELE\ WWHDAMDPHQW E \
GRFWRU DQG FRPSOHWH GDWBLWRIDUL®H JZBV HI@PIQFLVIMHBI HG LQ K
GHOLYHU\ ZHUH REWDLQHG KRKUFSHUYLFGO BHQYBEWLDMVZDV FRQV
VIVWHPDWLFDOO\ PHDVXUHG BWU YV L2HMNE W DRI W.QD FDWLHR Q V S
RI DGPLVVLRQ WR KRVSLWDO KRN SX.@F/OL BQIE0GHHALYYLHFDIDGO 8 Q B WB W X
ZDV PHDVXUHG E\ WUDQVYDJL\OWD\ WG DW |RPHR Z L WX RHADIDOW UHD WP |
OHGLFLQHYVY UHFRPPHQGDWLRQHDRRQWIDWLHQWY ZHUH
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$QFD $ B6LPLRQHVFX
7DEOBIDWHUQDO FKDUDFWHULVWLFV

No Maternal age (vear ) Address Symptomatic Smoker
Urban/Rural infection

1 29 u No No

2 27 U No No

3 28 U No No

4 27 u No Yes

5 31 u No Yes

6 30 R No No

Urban U

Rural R

7TDEOHEWXG\ FKDUDFWHULVWLFV

Caseno Cervical length at T2  Gestational age Time of delivery
21-22w (min) of hospital admission
1 15 28 w+2d 28 w+ 5d
2 18 29w+1d 30w
3 15 29w+2d 31w
4 20 31w 35w
5 20 30w 34w
6 20 28 w 28w +1 d
W —weeks
d-days
7TDEOHHOLYHU\ RXWFRPH
Case no Time of delivery Sex of the baby Birth weight (g) Time in hospital (d)
1 28w+5d F 900 68
2 30w F 1000 66
3 31w F 1050 56
4 35w M 1700 31
5 34w F 1650 30
6 28w+1d F 950 69

w-weeks : d-days:; F-female; M-male; g-grammes

1HRQDWDO RXWFRPH LV VXREBOPMWMERS WpeEPR 66 HW DO
$00 EDELHV ZHUH DGPLWWHG IPROWELEHRW BlRu Y NRKPRPLIHG  GRXE
KRXUV DQG WKH SDWLHQWV UHP®YHRQOHERYSILW B oV RU WPHRapH WL
WKDQ  GD\V RI WKH EDHWHMAR RLYYOLEHUREH ZHHNV |
E\ & HVDUHDQ 6HFWLRQ REFRIFY WHREQH WY PR H QD OO XVHG
DQG DW PLQ zZDV PRUH WKD&ULEHY VEDYE R{\SBOLRP&FYHRU VKRU
DQG FOLQLFDO HYROXWLRQ zLYKk R bD MR BFAMRY ST EBW R SUT

PLPHWLF WRFRO\WLFV LQFOXGHG U
WHUEXWDOLQH DQG RWKHUV GHSt

' 6&866,21 $1' &21&/86,21WUDYHQRXV ULWRGULQH LV XVHG

—J PLQXWH IRU KRXU 7KHVH DJ

3UHWHUP ELUWK FDQ EHPSBREBWHRWBGQ PXBFOKRUWKURXIK WK
FHUYLFDO IXQFWLRQDO OHQJWEKIWHD Vv YUHFS SWWRK WO DEVYBYSRQY L
XOWUDVRXQG +RZHYHU LW LVHX®F®HD UDRE EHWBD U P EHSWKRIU V
FHUYLFDO OHQJWK DW  ZHHNMWOBDWLR®P KWIDWHREGIO\FRIHQ SU
LQGLFDWRU Rl SUHPDWXUH ELUWRHDVIH R LPQYXOYRGE SQURMRQD gWH

2EVWHWUYLEBHBFRORJLD



ODQDJIJHPHQW RI SUHPDWXUH ELUWK WUHDWPHQW DQG WRFRO\

UHSRUWHG ZLWK EHWDPLPHWLFV 5()(5(1&(6
%HWDPLPHWLFV PHGLFDWLRQ LQGXFH WUDQVLHQW
K\SHUJO\FHPLD DQG K\SRUNDOL%ﬁU@ WHRR SIRRIQD GON ZRREDPO $SFWLRQ

DVVREFLDWHG ZLWK FRUWLF’%)%/ TS i L(gQ,ngggé %}@QQ\?UOHC/Y\,HNUHPOB

K\SRJO\FHPLD DQG K\SRFDOFHRLJIDV &KRX $QQ %HWK OROOHU 5DMHVK 1
7KLV VHULHV LV WRR VKR&QPWR & oD O DAEFD P 06BMIRKQE SRKGH /D!

WKH FROOHFWLRQ RI GDWD DQBE-WR'BY SBXUREBRGFEP b oY Pty

DSSURDFK QHHGV WR EH LPSURYIHG WRKXYQEH UV WDXQGE ®WRE SHRILQ - ¢
PDNH D ORFDO SURWRFRO LQ ROBHNUSWRW AB X FHRWEKMH GRPERQPO DQ
Rl SUHWHUP ELUWKYV ;:DK(;I?HGWPRUWD(QLW\ DQ XSGDWHG V\VWH

,Q FRQFOXVLRQ WRFROLW bft GULVN. BUKBSXKYHE VDIBODUH] 3HUH]

LQ SUHJQDQF\ 7KH SHUIRUPDTHERAORPHVWKHRKR ISTUKINR Y WIPHUJHQF\ FH
GLIILFXOW WR GHPRQVWUDWHKJPJCE%U‘P\H!J'@EEB\J/ﬁWHS@EE}dJW#GﬁEVWTW

ZLWK PRUH GLVSRQLEOH GUXJV dRYQIHRYL RE LIHMAXDF\*XFFLDUGR / 6W
6 6DNNDV ( 6FKRRQMDQV ) 'LYDQR / -D
FHUYLFDO SHVVDU\ LQ ZRPHQ DW KLJK UL

HWLF UHVR FH LPDJLQJ REVHUY
$FNQRZOHGJIPHQWYV 7KLV SDSHVV\;)p WHW *\QHFRO

6LPLRQHVFX E\ D VSRQVRUVKLS VXSSRUW IRU &R %ORRG

&HQWHU DQG 6WHP 6XUH S5RPDQLD+DVVDQ 66 5RPHUR 5 9LG\DGKDUL ' )XV
HW DO 9DJLQDO SURJHVWHURQH UHGXFFL
ELUWK LQ ZRPHQ ZLWK VRQRJUDSKLF VKRU
UDQGRPL]JHG GRXEOH EOLQG SODFHER
8OWUDVRXQG 2EVWHW *\QHFRO -X 0\
+DDV '0 &DOGZHOO '0 .LUNSDWULFN 3
‘HOWRQ 1- 7RFRO\WLF WKHUDS\ IRU SU
VI\VWHPDWLF UHYLHZ DQG QHWZRUN PHWD

2FW H GRL EPM H

2EVM\WHWYHERDRJILD
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7+(6,%1,),8&$1&( 2) +,*+ )(7$/ 18&+$/
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5 5 GXOHVFX %RWLF " 3HOLQHVFX 2QFLXO ©6LPRQ

'"HSDUWPHQW RI 2EVWHWULFVDQG *\QHFRORJ\ /LIH OHPR!
'"HSDUWPHQW RI 2EVWHWULFV DQG *\QHFRORJ\ 8QLYHUVL

$EVWUDFW

,QWURGXEWLRRLQH WKH DVVRFLDWLRQ EHWZHHQ KLJK IHWDO QXFK|
DEQRUPDOLWLHY VWUXFXUDO GHIHFWV DQG JHQHWLF VIQGURPHV DIWH
ODWHULDO DQEHWHWH®GMEUXDU\ DQG ODUFK ZH HYDOXDWH
ZHHNV E\ FRPELQHG WHVW DQG ULVN FDOFXODWLRQ 7:HR WHW UDF¥K HG
DQG WK FHQWLOH WR HYDOXDWH WKH SURSRUWLRQ RIHVKIUR FRYRERPHI
5HVXOWYV DQQURP/FXVVLRIOHWRQ SUHJQDQFLHV ZH IRXQG z
ZHUH GLDJQRVHG ZLWK WULVRP\ RU JHQHWLF VI\QGURPHYV
&RQFOXMLRQMWDO 17 LV DVVRFLDWHG LQ ODUJH SURSRUWLRQV Z
VIQGURPHY DQG VWUXFWXUDO GHIHFWVY DQG WKH PDQD DHRHRYW [RFA WVEKE \
SURVSHFWLYH PDQQHU HDFK RI WKLV ULVNV

SHIXPDW 6HPQLILFDWLD WUDQVOXFHQWHL QXFDOH IHWD
SULP WULPHVWUX V SW PkQL

2ZELHFWHWHUPLQDUHD VHPQLILFDWLLORU VL DVRFLHULORU GLQWUL
DQRPDOLLOH FURPR]JRPLDOH PRUIRORJLFH VL VLQGURDPKOH JHQHWLFF
V SW PkQL GH VDUFLQ

ODWHULDO VQ BHWRRGDGD IHEUXDULH + IHEUXDULH GLQ VL
FRPELQDW GH SULP WULPHVWUX DP H[WUDV VDUFLQLOH VX ¢ID® R B H\DVOH
FHOH SHVWH SHUFHQWLOXO SHQWUX D GHWHUPLQD DVRFILBOQHD DF
GLDJQRVWLFDWH SULQ FDULRWLSDUH VL FX DQRPDOLLOH PRUIRORJLFH

5HIXOWDWH GGLQGLVAXDMIALQL XQLFH DP J VLW FX RWUDQV
GLQWUH FDUH DX IRVW GLDJQRVWLFDWH FX WULMRPDHMLRWD % XD3X
PROHFXODU

&RQFOXPWFLQLOH FX IHWL FX WUDQVOXFHQWD QXFDO FUHVFEXW
DQHXSORLGLL VLQGURDPH JHQHWLFH VDX PDOIRUPDWLL FRAHWWLFHVLPS)
FROQWLQXX vQ WULPHVWUHOH , VL ,,

EXYLOQWHWHERKDHIMDXFHQW QXFDO DQRPDOLL FURPR]RPLDOL

,1752'8&7,21

JHWDO QXFKDO WUDQVOXWHREFW YKL MAHYAPMAVVVD QG JHQHWI
FRQVLGHUHG KLJK ZKHHQW LFOYHH & XWKIH/ LPSRUWDQW WKHUHIRUH
HVSHFLDOO\ ZKHQFHQ WY BUW WWHDMVBERRWHM SUHJQDQFLHV QRW R
D KLJK ULVN RI FKURPRVRPDO D EFXRURROLW iyl ) ORRXMRADPSOLQJ EX

£25(6321'(1>8 5%GXOHVFX %@RWAREWDREPD ER P \
(< :25'6 QXFKDO WUDQVOXFHQF\ FKURPRVRPDO DEQRUPHYBWHIRBFRRBULRoLF v



7KH VLIQLILFDQFH RI KLJK IHWDO QXFKDO WUDQVOXFHQF\ WKIHHNNNQHVY DIWHU \

GHIHFWV DQG JHQHWLF VIQGURREBVWHKHVBHELO G PEIWHXIWHDVO ZHLJIKW

OLNH UHSHDWHG VFDQV DWWKHZAHDWLHQWNMHUEZYWNOL® QWKH KLJK UL

FRPSDUDWLYH JHQRPLF K\EURGIHOMGE FRXQVHOZRH®ERXW WKH VLJ

LOQGLFDWHG WKH GLDJQRVWLF RSWLRQV DQG SRVV
,Q WKLV VWXG\ ZH ZDQWFWRQNHNOUHGFWKWK B ERDXWDWKH LQYDVL®

FROQFHUQLQJ WKH RXWFRPH RIDWQIGHWKHAKDYVA RB RWH (R WWH WYV NV

\HDUV RI VFUHHQLQJ LQ RUGHU WR HYDWDIEHOQW K DU8B RWKRFRQWRUPHC

WKH PDQDJHPHQW RI WKLV FDBMHNZHHQ RSWHG DOVR IRU
&96 WHVW DQG IRU FI1'1$ 7KH PDW
0(7+2'6 SUHIJQDQF\ FKDUDFWHULVWLFV RI WKFE

SUHVHQWHG LQ 7DEOH

7KH REMHFWLYH RI WKLV Bridb@BWEUEWd Yok ¥ WY () 00\ FKDUDFW

WR DVVHVV WKH SURSRUWLRUWXNKH PO@PBDIHROR DQBUWIAP QFLHV
RXWFRPH RI KLJK 17 LQ D SRSXODWLRO RI

Characteristic Value

FRQVHFXWLYH SUHJQDQFLHYg e ——0
GLDJQRVWLF WHVWLQJ WR /Gestz_itionalage . 129
%XFKDUHVW 5RPDQLD EHWZligi‘jﬁﬁjﬁgﬁﬁf o
ODUFK 7KH FDVHV ZHUH Median maternal age 313
FRPSXWHUL]JHG GDWDEDVH g™ o

VRIWZDUH % Black 0.0

$00 SUHJODQW ZRPHQ KCaro o

WULPHVWHU FRPELQHG WH\V W\t matemalegh %0 /DNHQ
DURXQG ZHHNV Rl SUHJQD Coexpected T21 61
RU 5RFKH PDFKLQHV DQG WKIEQ??}‘T@?MH o
EHWZHHQ DQG Z H H NounT>os® 44
H[DPLQDWLRQV ZHUH SHUIRU  %N[>medm o BT
*HQHUDO (OHFWULF =LSI $XVWULD PDFKLQH ZLWK D
0+] WUDQVDEGRPLQDO SUREH ,Q RXU VHULHV RI HYDOXDWHC

7KH VFDQ DQG ULVN DVVHW PRHXQE ZH SN HEIRPH ELHV VLQJOH\
REVWHWULFV DQG J\QHFRORJ\ WARIFQv RS W K URHDWE OH) & BRXE LIWH G
E\ 7KH )HWDO OHGLFLQH )RXQUDRWIRDW R ESREHX @D Wik WEW [SAHR SR L
SHUIRUPHG DOVR WKH FKRULRIQMF YLOQRWYH/ B RREBOFH YW INKH ! ZH
FDOFXODWLRQ KDV LQFOXGHG DNUXBWRH/ R X & GRAD-IRMNHE VY IGKERBD VI
WUDQVOXFHQF\ WKLFNQHVYV 1KLIKH\WRB oL QMWW HEO W W H) g VN JURXS
GXFWXV YHQRVXV '9 WULFXVEWXVYRYS DIHIKHAW L@V B\O WKDW |
ERQH 1% DQG IDFLDO DQJOH )SUHJQDQFLHV ILIXUH

7KH F\WRJHQHWLF DQDO
XVLQJ &DU\RV\VWHPV ,PDJH ¢
&\WR*HQRPLF OHGLFDO /DER
5RPDQLD S NT<55th
E T =95th<9%h
5(68/76
ENT=5%th
1947
,Q WKH SUHJQDQFLHV
VLQJOHWRQV DQG ) W XU@BW RBIRH W HISG RQKOLQ B RWRY H U
PDWHUQDO DJH ZDV EHRYI RH HU \HDUV

2EVM\WHWYHERDRJILD



5 5#GXOHVFX %YRWLF#

$PRQJ WKHP WKHUH ZHUH LOKWKHROIDARRIUWKN ILUVW WULPH\
JURXS IRU DQHXSORLGLHV LOWKH LQWHURNGL\D WIR WIHVONHFWWR WX H
DQG LQ WKH KLJK ULVN JURBUHIQIWHW ERRRYHIRUWQFRPPRQ IHW
UHIXVHG WKH &96 WKLY BPPEHVMVRQDOQG E\ FDOFXOI
RSWLRQ IRU FI'l1$ WHVW DQG ULVN IRRDWHH\DHG FREBLWLRQV 7KH V
NDU\RW\SH E\ &96 ,Q WKLV ODRMXDWXEBQEIRMRAHRIOPAVHG ULVN ZL
FDVHV RI QRUPDO NDU\RW\SHVDVVRFLBPDWHY RIWKUHBRR\XOWUDVRX
DQG QRUPDO NDWRWGEHXSERWGLHY ZLWK WKH OR

ZLWK DUUD\&*+ DEQRUPDO IL33BHS$S DQG ZLWK SHAKNRKQDIO GIDWHDJI U |
GHWHFWHG DIWHU WKLY FRPELQHG \

= Karyotype Norm JUHDWHU WKDQ DQG IRU WKH)
' LQGLFDWHG WKH IHWDO NDU\RW\SH
Tl VDPSOLQJ RU VRPHWLPHV WKH RS\
 KaryotypeNorm GLDJQRVWLF FHOO IUHH IHWDO "1$ \
+pathologicarray 1XFKDO WUDQVOXFHQF\ LV WKH

SDUDPHWHU RI ULVN FDOFXODWLRQ
UHSUHVHQWY WKH XOWUDVRQRJUD:S

)P;JXUEHVXOWV DIWHU &96 LQ WKYRORBREMBWHYSDFH XQGHU WKH IHW

2QH FDVH Rl SDWKRJHQLH
ZDV DUU S T
VHFRQG ZDV D VXVSLFLRQ
FKURPRVRPHY DW WKH NDU\W}
17 PP DW ZKLFK WKH UHVXA(
LV ORW DYDLODEOH \HW ILJX

JLIXUMLG VDJLWWDO VHF LRQ IRU PHD
DQG WKH FRUUHFW SODFHPHQW RI FDOL

7KH GLVWULEXWLRQ RI QXFKDO \

&5/ KDV WZR SDWWHUQV ILIJXUH
RQH FRUUHODWHG ZLWK WKH
YDQE®*FHQWLOHY DUH LQFUHDVLQJ
LQ &5/ RI HXSORLG IHWXVHV KDY
" = RQO\ RI HWXVHV ZLWK 'RZQ V\QGU
PP LQ D IHWXV ZLWBULHM_\EI\HWML’-LQ’RP\

-"_ :. T
JLIXUH7 RYHU

s WY, 888 UM LY QR WULVREL | R EXVEHN IRSHIRRH 1uRe es c
WKP‘YKFHQWLOH WKDW LV RYHU PP

' 68866,21 17 DERYH PP DUH DW KLJK ULVN I
DEQRUPDOLWLHY JHQHWLF V\QGL

%DFNJURXQG DEQRUPDOLWLHV DQG IHWDO GHDWK

1RZ ZH NQRZ WKDW WKH SUH

$Q\ SUHJQDQW ZRPDQ KDVCH UMY RQAWK PW KWV IR XWFRPHV LQI
LV DIIHFWHG E\ D FKURPRVRP D& ® eHRU SRYVWE LR VR Dy §HDOWK!
LV DVVRFLDWHG ZLVDKSRI M N & bW Kp WK Hydiry SERYH PP RI THW
DQG LV KLJKHU ZLWK WKH DGYHYRPRVBFRO DEQRUPDOLW\ DQG IU

2EVWHWUYLEBHBFRORJLD



7KH VLIQLILFDQFH RI KLJK IHWDO QXFKDO WUDQVOXFHQF\ WKIHHNNNQHVY DIWHU \

HXSORLG IHWXVHYV ZLOO EH WHRDUWRK\ EXZLWKZDOXCHGLHOREB )35 EXW
KDYH PDMRU VWUXFWXUDOSHHRAADWYFRURQIMIKHWBEFRI WULVRPL
VIQGURPHV J)URP WKLV SRLQW RHYSHW HWNIKL VPBIRUW DLYWQWR R/ KBLYTHI Q R
D FRPSUHKHQVLYH PDQDJHPHQWHRIX\WKWW RDXONR ERIFRLHIQPR® E\ NDU\
ZRPHQ WKDW UHSUHVHQWYV PIQYZHIQ DQPRMN RELIWKIMW LRQYV DERXW
PP DIWHU WKH ILUVW WULPKBWHWHFWREBDLIH) BGE DVHIVN & * +

&21&/86,21

,Q WKH PDQDJHPHQW RI KLJK 17
IROORZLQJ VWHSV VKRXOG EH RIITHUH(
$ GHWDLOHG VFDQ PXVW EH GR¢

VSHFLDOLVW DW ZHHNV IRU HD
RS r ' T - —— v 1 VWUXFWXUDO DEQRUPDOLWLHY DQG J
Il'lt T :unur"l"ln.r':.ll illl:l;l $ W Z H H N V G X H W R W K I'

JLIXUWKH WZR GLVWULEXWLRQV Ry VR MHPIWER G5RIZFWKYRPRVRPDO DEQR
WKH LQGHSHQGH Q WX RHWW R B \WH

OHGLFLQH )RXQGDWLRQ &RXUVH %U%O%E%%Q3UDF\9L%RQHUP\F WKH &

ZZZ IHWDOPHGLFLQH RUJ WKH NDUMRWVSLERIQDQG QRW FI '1$ VKRXOG
LQWR DFFRXQW DOVR WKH DUUD\&:
VIQGURPHVY HVSHFLDOO\ ZKHQ LV D II
&OLQLFDO LPSOLFDWLRQWKHP $ KLJK SURSRUWLRQ RI ITHWX\
NDU\RW\SH EXW KLJK 17 FRXOG EH DIl
,Q RXU VWXG\ ZH REVHUYMBGURPHNVO\ WKDW WKH
SURSRUWLRQ RI 17! PP LV DURXQGI| WEHWKDD\RLSK LV QRUPDO DQ
SURSRUWLRQ RI DQHXSORLGLNV¥D®R DWQHWIHHNVQGKRRPBE EH SHUIR!I
2QH GLVFXVVLRQ LV DERRW WHMKHK HDWWHWEDWVWRHHHRU UHVRO
DUH SUHJQDQFLHV ZLWK KLJKWIKLBRGQGHN® LQWH UPHEIDDUM \ RI WKH
RU ORZ ULVN FDOFXODWLRQSWHKDMQ PH RUQ R BV B®FH \RV DWA U X FW X U
FDQGLGDWHY IRU NDU\RW\SLQWKIL® RXHWVYRSRED QO LWQUAHMRDYH PXV\
FDVHV RXW RI WKDW LV LQIHFWLRQV WR[RSODVPRVLV &09 SI
,Q WKLV FDVHV HVSHFLDOO\ ZK$iQRWEB 8\ Z\RPH@® DLW ZHHNV LI |
QRW SRVLWLYH IRU WKH LQYDDIRMUHPP SORFWGWKH LWHMNNLPERQWDQW
WR FRXQVHO WKH SDWLHQW DFFRUGLQJO\ ZLWK WKH HPSKDVLVH
RQ WKH SRVVLELOLW)\ RI EHLQJ SUBYH®W &PH RWKHU JHQHWLF
VIQGURPHVY WKDW FRXOG EH GHWHFWHG RQO\ DW WKH
DUUD\&*+ VKH DFFHSWV WKH LOMPRLYH BWRYWHGKRRMIU $ 6DKRWD
DQG WKH UHVXOW LV QHJDWL&IFUEr'g@ééEEi_\Ng%\d\% LII\ERN?KSJWCS)\&WFHJQHDWO[
WKH JHQRPH RU ZKHQ &96 LV QR ERWURYPH & VKIS FHNOWQF\ DVVRFLD!
EH FRXQVHOHG WR WDNH LQW B EFRGOBMRNRGDARY WEH VD *"PRHUFSIORORJILF

VEDQ DW  ZHHNV DQG ZHHI\%\%HZE"FPW#Z&LPYVW&GLJB RQARXUNE T
ULVN RI EHLQJ SUHVHQW VRPH N(W@X&:‘%V&MDQVWE@‘RW@QSM\WHMVHQ %
RU HYHQ IHWDO GHDWK (0 &KURPRVRPDO PLFURDUUD\ LQ IHWXVHV

8 R X HW *\QHFRO
sQrRwkHU LpsRUwDQW LR EVREREY, WA G0R S shrount
WHQGHQF\ WRZDUGV WKH PLVLQVEHDSWHWRMLRQ RUHMK Hs FLRUADVFYG Q
YDOXH RI FI'1$ WHVW 7KH SRVERWINWDIPVBQFERNSO B HHQ S B PREHIG P HV

WR QRQ LQYDVLYLW\ DQG D YHUWKMK BHRAFWLRQ UDWH RI

2EVM\WHWYHERDRJILD
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)(7$/ '7,75$&2*523+<,17+($66(660(12)
17(5(0,63+(5,&,7( 0$77(575$&76 71+ (
&/,1,&$/ 6863,&,21 2) &$//26%/ '<6*(1(6,6

SR[DQD 7 3RSD 6WDQLOD *HRUJHWD 5XVX ' 0XUI
6 6IUKQJHX ) 6WDPDWLDQ

'"HSDUWPHQW RI 5DGLRORJ\ DW A,XOLX +DLWHJDQX  8QLYH

&OXM 1DSRFD

'"HSDUWPHQW RI 2EVWHWULFV DQG *\QHFRORJ\ DW 3,XOLX
DQG 3KDUPDF\ &0XM 1DSRFD

$EVWUDFW

ODIJQHWLF UHVRQDQFH 05 GLIIXVLRQ WHQVRU LPDJLQJ '7, WUDF
YLYR VWXG\ RI WKH ZKLWH PDWWHU PLFUR DUFKLWDWWUWHDRLBRQ QHEWLL(
JHWDO PRWLRQ LV WKH PDLQ FKDOOHQJH WR RYHUFRPH KHQRMIRKBHL BMIRHR
WKH WUDFWRJUDSKLF UHFRQVWUXFWLRQV FRPELQHG ZLWK FW&MHQWL|
HDUO\ GLDJQRVLYV RI IHWDO FRUSXV FDOORVXP && G\VJIJHQHVLV

obDWHULDOV DQE8WMHWRRG¥DV SHUIRUPHG RQ D 7 VXSHUFRQGXF
XOWUDVRQRJUDSKLF VXVSLFLRQ RI && G\WIJHQHVLV '7, DQGTKRQNE QW L
LQ bDbOO FDVHV 7UDFWRJUDSKLF UHFRQVWUXFWLRQV D WHKIH BWY HIOHR
FRQWURO JURXS FRQVLVWHG RI IHWXVHV RI VLPLODU JWKXWO R/1\R @O C
QRUPDO FHUHEUDO GHYHORSPHQW $00 FDVHV ZHUH FRQILUPHG E\ SRV

S5HVXPHNWDO 05, UHYHDOHG SDUWLDO DJHQHVLV RI WKH && LQ FDVI
RI DV\PPHWULF YHQWULFXORPHJDO\ DQG D WKLQ && DVWKRIFL B WWHKY ZWW K
WUDFWRJUDSKLF UHFRQVWUXFWLRQV ZHUH XVHIXO LQ $WHGL SWHE B Q-
RI LOWHUKHPLVSKHULFZKLWH PDWWHU WUDFWYV RWKHUZLVH GLIILFXOW

&RQFOXMLWDRDO 05 WUDFWRJUDSK\ FDQ SURYLGH DGGLWLRQDO LQIR
VXVSHFWHG && G\WJHQHVLV '7, VKRXOG EH FRQVLGHUHG DARRD FRWSOH
FHUHEUDO PDOIRUPDWLRQV

SH]IXPDW 5ROXO 7UDFWRJUDILHL '7, IHWDOH LQ DSUHFLH
VXVSLFLXQHD FOLQLF GH GLVJHQH]LH D FRI

TUDFWRJUDILD UHSUH]JLQW R PHWRGD ,50 LPDJLVWLFD SIRLQ UH]R
DUKLWHFWXULL VXEVWDQWHL DOEH HYLGHQWLLQG W WILF WXBERRLUWHWQ IR R C
([LVWD LQFD PXOWLSOH SURYRFDUL GH GHSDVLW SHQWHMH XFDORKWVWOMWXHH @
QLYHOXO FUHLHUXOXL IHWDO LQVD DWXQFL FDQG HVWHQRNQ HLROR WIRPHR
FROQYHQWLRQDOH SRW LPEXQDWDWL GLDIJQRVWLFXO SUBFRRBSEOXRDO
FDORV $&&

ODWHULDO WLDPHWF®&XDW ,50 IHWDO LQ FDPS PDJQHWLF GH 7 OD
$&& /D WRDWH FD]XULOH V DX DFKL]JLWLRQDW VHFYHQWHODHFWRUIBB R
FRGDUH B5HFRQVWUXFWLLOH WUDFWRJUDILFH OD QLYIBOROHRKRVUIS $OMV W
DX IRVW FRPSDUDWH FX WUDFWRJUDILLOH QRUPDOH DOHWHQORI] XHWQH Q
IRVW FRQILUPDWH SRVWQDWDO HFRJUDILF VDX SULQ ,50

SHIXOWDOWMHUHOHYDW GRXD FD]XUL GH $&& SDUWLDOD XQ FD] GH Yt
SRVWHULRDUD D && VL XQ FD] GH YHQWULFXORPHJDOLH DV¥V¥REFEXDMWD DC
UHFRQVWUXFWLLOH WUDFWRJUDILFH DX IRVW XWLOH WD H\HWIILEL B H@HLUN
LOQOWHUHPLVIHULFH GLILFLO GH YL]XDOL]DW SH LPDJLQLOH FRQYHQWLR

&RQFOXHERQVWUXFWLLOH WUDFWRJUDILFH OD QLYHOXO FUHLHU
VXSOLPHQWDUH LQ VXVSLFLXQLOH GH GLVJHQH]D D FRUSXODHIFFD/QRYV
VHFYHQWD FRPSOHPHQWDUD SURWRFROXOXL GH ED]D GH ,50 IHWDO LQ

£25(6321'(1>6R[DQD 7 3RSD 6WR Q) QBWBRRROF R P \
(< :25'6 SUHQDWDO GLDJQRVWLYV PDJQHWLF UHVRQDOFUMPHILBEFRPRIVI RO wi



JHWDO '7, WUDFWRJURSK\ LQ WKH DVVHVVPHQW RI| LQWHURRL RS KB OICR X B IONE\ VP DHAY

EXYLOQWHGERHIQRVWLF SUHQDWDO LPDJLVWLFD SULQ UH]JRQLEL
GLIX]LH WUDFWRJUDILH IHWDO FRUS FDORYV

,1752'8&7,21

&DOORVDO G\VIJHQHVLV ziKLWKHWbWWRRYOHRGID HREV LM WD WEG P!
SDUWLDO LV D QRW DQ XQFR®PE&8Q DF RHXI N QLMD QVDRMRPH BHHQ SXEO
ZLWK D FRPELQHG SUHYDOHQFHWUDFWRJIUDQKWIKH GHSLFWLQJ WKH
JHQHUDO SRSXODWLRQ DQG |LQ PHPROD $HOYDbRIWY & VYKGHMD VY Q>
PHQWDO UH® DU&SDWILRWPD G DERRMFPOIPO WH WWR FIPYHUFRPH IRU IHWDC
UHVXOW IURP JHQHWLF IDFWRIW pROWDERIPE A & IDMRY SKHBYLARUWLRQ
LQVXOWY WR WKH GHYHORSLQJ EUD:Q [WXFEDRIWEQRFWERR $OYRFL.
YDULRXV FHUHEUDO DVVRFLDWHGHPRRRDO b RDE@HRFHXBHOOXODU

/KH SUHQDWDO FRXQVHOPQPHROOYUTLYOEXPMHOGEDYHVPSHGH ZDW
RI FDOORVDO DEQRUPDOLWLHY W HRPRELOR WK GL &\ WKIHXEWKRIG vV Ol
UDQJH RI QHXURGHYHORSPHQWY{/RRVR&E WHRRHAL RGIDd B ¥ GHPIMDGHQW 'L
LQGLFDWH WKDW LVRODWHW HG MRV PUIHMQHW KY VRE IW K WeigR BY O
XVXDOO\ DVVRFLDWHG ZL& KZDHUFY RIKOHEUHHE REWHFYRRIHY VW UXFW X UD O
LQWHOOLJHQFH UDQJLQJ LQ WeKH RERWIPIDEH & e \QWRW B B G DNVURs DRYDWRP I
OHYH®DV,Q@ FDVHV Rl FRPSOHW &dR®ORY POLRIROBVIYSOLFDWLRQV
DFFRPSDQLHG E\ DVVRFLDWHG 7D RIURERGWXG\ LV WR YHU
PDOIRUPDWLRQV VHYHUH SV\FKRPRWRE HCHIOIG WKY WOB FWRJIUDSK
LQWUDFWDEOH HSLOHSWLF MKJEUBSURYH WKHTLBQWMOAWLF FRQ
HQFRXQWHUHG > @ ,QGLYLGXD® W KHWH VPR WMbF@ XaWRUMEVVRIWW L
WKH && LQ ZKLFK RQO\ D IURPRHOWRR/IDY KIHVAQRBRED OV
FDOORVXP GHYHORSV VKRZ VLPLODU RXWFRPH WR WKRVHZLWK
FRPSOHWH @JHQHVLV > 0$7(5,$/661' 0(7+2'6

7KH SUHQDWDO GLDJQRVLV RI FDOORVDO DJHQHVLV
FDQ EH PDGH DW XOWUDVRXQG 86g| [Pl LERIOWD IR IQRQIRUPHG FRQ
YLIXDOL]DWLRQ RI WKH && RW5s5PRUK RHYEO Q&\ HRFEO-OHYWZHUH HI[D
IHDWXUHV OLNH DEVHQW FD Y XPvWHHSMWLR 8 B0 OXFrk GlHRY WU\G LFID® G
FRQILIXUDWLRQ R® W,KH SYHIXFMRLIEFHOIHW: FP3@ O FDVHV ZHUH UHIHUUHG
EH GLIILFXOW WR LGHQWLI\ ZL3NK4 & B W\ B LXOM UDKHR B E EHQMHH B UIR U
DEVHQFH RI WKH && HVSDFLDQA[HRPIUWELZRKE PEHQHKKOWUBD&RXQG ILC
EH RYHUORRNHG ,Q VXFK FPMHWKHDULWEKY HFWEYRWRPRQ ZHUH YHQV
XOWUDVRXQG H[DPLQDWLRQ INWDOHEGS SEPY SORFHRBPHHR{QVKH OD
DGGLWLRQDO PHWKRG IRU IX®RWYKHYFHY WOXDWLHQXWE H W IDRGRI W
LGHQWLINLQJ DVVRFLDWHG OHYGB8 QW DRWHKUROMWIHOPKNYH Y BFVVRFLD!
XOWUDVRXQG> ZLWKRXW FOHDU YLVXDOL]DWLRQ RI W

,Q XWHUR DSSOLFDWLRQ RIQPRGIEUWLRD WZR DIJH PDFKHG
WHFKQLTXHV VXFK DV GLIIXVLERQ MMAMRUNLEDHL@IDFQRUIM DOLWLHYV
LQFUHDVLQJO\ XVHG WR VWXGERWYWH ! Y@ RI$IEMAW YRIUIAMRPH SDW

2EVM\WHWYHERDRJILD
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LPDJLQJ ILQGLQJV FRPSULVHG XQWMRHH®@HW D\OS RBIO LRFUPR QQIROW L Y L W\

$00 IRHWDO 05, H[DPLQDWIQRVHUENWH SEUIRDPHSODFHG LQ WK
RQ D 7 VXSHUFRQGXFWLQJ(XQUWF RPELMPRYRYPRI FRQWUDOD
05 Z XVLQJD FKDQQHO ERGVFRUBGZWNRFRR®N IRU WKH SUHVI
ZUDSSHG DURXQG WKH PRWARKRQQMNWFWERRP HQ MGV ZLWK SDU
UHSRVLWLRQHG LI QHFHVVBUVARUERGENL@EO WWJIDD O
TXDOLW\ 7KH 05, SURWRFRO FRQVIKWHVARQRHRWWREDIHGERORU FR
VHTXHQFHV IRU WKH IHWDO KBHDVGH ® @® B R\GW D)RAD URHBFDIOFRGH
EUDLQ LPDJLQJ D[LDO FRURQD® OR\G L\RMMK\ED E FWZHHIKWEEU HQ
VLQJOH VKRW VHTXHQFHV 7 66)BHQHFRRRIWDPHYHQRWUDO RULHQWD
ILHOG RI YLHZ PP VOLFH VBRMVANQWMVRU PRPHRDDUMH RI WKH UDQ(
XVHG $Q DGGLWLRQDO D[LDOOHN RWDLMH KMIDEG UDISQG WMEKR S/OR QDKH
GLIIXVLRQ WHQVRU VHTXHQFHGAMW\H PWIRQDWEW\ BROGB LHQWRW UH)\
HQFRGLQJ GLUHFWLRQV E YDOXH$ORD SIDWIGHQWYV PRFOXGHG LQ W
UHFRQVWUXFWHG YR[HO VL]H RQH[SRVWQDWDBOIS ,RIROORZ XS DV
YLHZ PP PDWULJ [ PDQPRODWRQRNLFMW QHXURORJILVW RU
ZDV PLQ ,Q FDVHV RI IHWZEHRNRY HPDVOW @XQGE. QJIJDW  ZHHN L
WKH '7, DFTXLVLWLRQ WKH VHTROQWKY ZDYKIHIRDWRE RGFH[DPLQ
$00 05, H[DPLQDWLRQV ZHU K FHB LRPHREH 8 QZ MMKIKIRXBWPH HTXLSPHC
VHGDWLRQ DQG ODVWHG XS WR.LQ PL@QXIWB G 7W.PDBWR ZHDSK\ ZHUH
SRVW SURFHVVHG XVLQJ 5($'<SR\HEZQIPWDI® B QDRA\YDWLRQV
VRIWZDUH RQ D *( $GYDQWDJH ZRUNVWDWLRQ

7UDFWRJUDSKLF UHFRQVWUXF3NBB@G6 DW WKH OHYHO RI
WKH && ZHUH TXDOLWDWLYHO\ VDWLVIDFWRU\ LQ SDWLHQWYV
7KH TXDOLW\ RI WKH '7, GDWD VH)HW\WDW® D¥VHYNMPAGOQDWNVRQ FRQY
YLVXDOO\ IRU PRWLRQ DUWLIDFWV H DXBQFHAR QUEHE\HW IOH ® EW @ RWR D
WR GHSLFW PDMRU VRPDWR YV HQWHRWHVDY R IPRWR W& &L FRHQH DBVRFLD)
SUHYLRXVO\ GHVFULEHG > @ PTRNYLNUY DMGH-RUWLFDO DQRPDOLH)\

)L )HWDO 05, DW * VKRZLQJ QRUPDO DSSHDUDQFH RI WKB POBLE LQ
DQG UHFRQVWUXFWHG )$ FRORU FRGHG GLUHFWLRQDOLMW\DRD BN\K HEOHY Gl C
WKH FRUSXV FDOORVXP

2EVWHWUYLEBHBFRORJLD



JHWDO '7, WUDFWRJURSK\ LQ WKH DVVHVVPHQW RI| LQWHURRL RS KB OICR X B IONE\ VP DHAY

FHUHEUDO LQMXU\ DQGWKH RACKHRB IZWWR W IVQ JER& R Z IL MM DQDR EGILDALHF W
LQIHFWLRQ RQH FDVH ZLWKSR&WHIULRW RRDOMGKY.B QW AR RV MAMNARDL R (
GXH WR DV\PPHWULFFROSRFH®KIHO S UHY RQHHFBVH QWWKKHHPLVSKHU
WKLQ && DVVRFLDWHG ZLWKWRWRXUK EN DU DRLG FKOPERVDO UHP!
PDOIRUPDWLRQV 7DEOH 7KK WRRSMRHOGV URIGI FDUKDVHRE RI WKH
ZLWKRXWEUDLQ DEQRUPDOLWLHVTE&@H®HHAW H® Bl HARWEKVSEGIWW D DRSO
DQG 05, DQG DOO SDUWV RI WHO-OBRYVBRXVI D IOFRHRMWKX FFRZXQE EH VHHQ
VXFFHVVIXOO\ YLVXDOL]HG E\ S\ODDAW BRIUD O/KH NLQDO GLDJQRVLV RI
'7, WUDFWRJUDSK\ FRQWUUBXWH®RQ GQ SBHICHWWURWRSLF VLJP!
WKH LOQWHJULW\ RI WKH FRUSX\HFBPQWRVXGHVIFUILEREBOG RAVRWKHU JUR.
JRU FDVH WKH LQLWLD OQFRRW EKIRVIRIXBD O] D@ RQ\WVHWDO WUDFV
TDEOBGEKDUDFWHULVWLFV RI WKH LPDJHG IHWDO FDVHYV

Case no.  Gestational Fetal MR structural """""Ei' Fetal DT tractographic findings  postnatal follow-up DT tractographic
age [weeks) IS Asspelate d malho rmations findings
Caze 1 o pALCC perivenircular oystic beslons, diffuss presenoe of brbefemispheric confirmation of cllasal fragmaent,
white matter hyperintensity conectivity througy a sma with bath pasteriar homataplc
calbsal reminant, without display  conmectivity and (right]frontal to
of heterotoplc cormection [leit) oo pital heterotooic
o iy
Case 2 35 paCC Irmeguidar ventri oular contour due to eachusively anterior frontal sama findings

subsependymal calcficrtons, abnormal  conneciviky
cortical folding, destructive left temparal

lovbst: sl
Case 3 3 nosrmeal CC Asymmiatricoolpocephaly marmal (nterhemisphaeric sam findl ngs, minor displace ment of
connactvity, with compressed fibers in the right pasteror regian of
and displaced fibers Inthe ight the CC
pasterior region of the OO
Case 4 £ thin CC Supratentor al arachnioid oyst, asymmetric presenioe of ivberhemisphe e sama findings
cerebiral atraphy and ventioulomegaly;  conectivity with reduced callosal
bilate 2l genw recsnvatum s

)L &DVH + SDUWLDO $&& 05, DW :* D[LDO D FRURQD®@JED vVREBODILW
LOQOWHUKHPLVKSHULFFDOORVDO UHPQDQW GLODWHG ¥»B@QWUWHIUFRW\H L\DVEHG ¥

)L &DVH + SDUWLDO $&& )HWDO WUDFWRJUDSKLF UHFRQWHMUKYMWAL RQV VI
WKH FDOORVDO UHPQDQW DV LQ )LJ DQG VHSDUDWHG IRUQL[ E

2EVM\WHWYHERDRJILD
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)L &DVH + SDUWLDO $&& 3RVWQDWD(5 05, IR.“0.0RZ XS DW FKRIHWKM WU
FDOORVDO IUDJPHQW VKRZ KRPRWRSLF DQG KHWHURWRSLF LQWHUKHPL

)L &DVH = SDUWLDO $&& 3RVWQDWDO 05, IROORZ XS DW

FEHNWHWBUDF
IRUQL[ LQIHULRU WR WKH FDOORVDO UHPQDQW

/ RN = W
J)LJ &DVH + FRQJHQLWDO &09 LQIHFWLRQ SDUWLDO $&& 05,HDW D

VKRZLQJ WKH DQWHULRU UHJLRQV RI WKH && DQG D[LX® D UZMHQ GKRNEBLIOR
FRQWRXU RI WKH ODWHUDO YHQWULFOHY VKDOORZ WRRWLFROORDOKDBWE

DW ZHHN 7 ZHLJKWHG LPDJH VKRZLQJ VXEHSHQG\PDO FDOFLILFDWLRQ

)LJ &DVH FRQIJHQLWDO &09 LQIHFWLRQ SDUWLDO $&& HHWD/® ODRDW K
&& VKRZLQJ RQO\DQWHULRU IURQWDO LQWHUKHPLVSKHULF FRQQHFWLF

2EVWHWUYLEBHBFRORJLD



JHWDO '7, WUDFWRJURSK\ LQ WKH DVVHVVPHQW RI| LQWHURRL RS KB OICR X B IONE\ VP DHAY

,Q FDVH WKH JHQX DQGQ
ZHUH LGHQWLILHG RQ PRUSKR
WKHUH ZDV XQFHUWDLQ YLVX
VSOHQLXP )LJ '7, WUDFWR
KRPRWRSLF FRQQHFWLYLW)\ FH
SDUW RI WKH && ZLWKRXW
SDVVLQJ LQ RWKHU UHJLRQV
,Q FDVH WKH SUHVHQF
F\VW ZDV VXVSHFWHG RQ DF
GLODWDWLRQ RI WKH RFFLSL
ODWHUDO YHQWULFOHV FROS
FRPSUHVVLYH HIIHFW RQ WKH
ZDV YLVXDOL]HG RQ WKH PL
7UDFWRJUDSKLFUHFRQVWUXF
DQG GLVSODFHPHQW RI WKH
FDOORVXP ZLWKRXW LQWHUUXSWRPRD RIHOYRAO YH, LW HUY FéttbRQDO D
7KH WKLQ F\VwW zD0O zDV QR¥W &R \%gkgpg?ggv)g@g@w% B’;F')PDHWWU;
05, LPDJHV EXW ZDV YLVXDOLpHYG DWDB® BQGPDRAVRERZEQJ SHUVLVWH
05, )LJ SOH[XV F\VW ZLWK QRUPDO YHQWULFXOD

LRQ

)L &DVH )YHWDO WUDFWRJUDSK\ D VKRZLQJ SUHVHQFH RRUMWBHRWPRIVS
WKH && 3RVWQDWDO '7, DQG WUDFWRJUDSK\ VKRZLQJ Q EFHRINO R@ WHKM K |
ULJKW VLGH E F G

)LJ &DVH JHWDO 05, DW * VKRZLQJ D ODUJH VXSUDWHQEWROLDO DU
DWURSK\

2ELMWHQYHWERDRJILD
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,Q FDVH IHWDO 05, UH YADDVOHH/G DG HWRRQGDWHGQGLQJIV RI W
DQG WKLQQHG && ZLWK DVVRFDDWHGEG ZHWHE G DDJQRGHGR FHDW HV
OLPEV PDOIRUPDWLRQV 7DEOH )ZJ WUDFRWRWRISKSKY D PRGHU QG
FRQILUPHG WKH SUHVHQFH RI W& D\ LKKHP EVSIIQHRIDLEQIQ E KUNG LRU W K
DOO SDUWV RI WKH && ZLWK QROQDGEBXWRRRX D OHIWQ G MWW DELOLW\ W
FRQQHFWLRQV LQ DGXOWV ZLWKF
PDOIRUPDWLRQV KDV EHHQ RQO\ UHF
> @ (YHU VLQFH IHWDO '7, KDV EH
IHZ UHVHDUFK JURXSV WKDW XVH
DVVHVVLQJWKH ZKLWH PDWWHU PDW
WKH DOWHUHG FRQQHFWLYLW\ FRUS)
,Q RXU H[SHULHQFH ZLWK IHW
HQFRXQWHUHG VLWXDWLRQV LQ ZKL
ZDV GLIILFXOW WR DVVHVV H J FI
FRPSUHVVLYH K\GURFHSKDOXV V

JLJ &DVH )HWDO D DQG SRVWELGNDY L & WHLP FWMRWIGEE L Q IHW XV HV
VKRZLQJ WKH SUHVHQFH RI LQWQE'\%IE%IQ\//\)PKH Lo UGS EWY: FRo kY ppy ki
KH &&

DQWHULRU DQG SRVWHULRU DVS
FKDUDFWHUL]JLQJ WKH FRUSXV FDOO

JHWDO WUDFWRJUDSKLF YWHFPRH R I LMAURGN LV i F FRQQ
VWXG\ JURXS ZHUH VLPLODU RALRMKWK -AY REWAA QY LiRW V
SRVWQDWDO IROORZ XS 'LITHUHQFRV RXYHFERWHE HWLHYVH WUL

ZKHUH IHWDO '7, KLJKOLJKWMHEWWKEXYHIEVWE APUKEB UK YLVLRQ RI
FDOORVDO UHPQDQW DQG zL®HHRLKUSYH & WHE! IRRGEXVEKRCORV:
IDLOHG WR GHSLFW WKH VLIPRAGHYKEEHRE RQGFPP PREYFHFWL S LQ
WKH ULJKW IURQWDO SROH zL®&®VHLM FEY Ry B8 PHEHWR RR WL ¥ LW

UHJLRQ LQGLYLGXDOL]HG RQ WKH IHWDO DFT
ZDV SURYH SRVWQDWDO ,Q FDVH
'LVEXVVLRQ ZDV VXVSHFWHG GXULQJ WKH VDJLW\

XQFHUWDLQ YLVXDOL]DWLRQ RI WKH

6XVSLFLRQ RI DEQRUPDOPMIY WY R +RTKYVUDLVHG WKH
FDOORVXPDW SUHQDWDO X0 WY DVRKWYEDP PvPdHEFAVGHWE B WK (R B S
RIWHQ HQFRXQWHUHG DQG FRWNHvBWRWHQFRQH RYEWKM BEOY LQ
UHDVRQV IRU IHWDO 05, UHIHUQRNYE )WDY 2Py YREKE AP LFLRC
WKH HYDOXDWLRQ RI FDOORVYBHDIIRPORMRIVEOE UV e KH S
UHSRUWHG WR KDYH D JUHDWHOURSRMAPEW OR @7 RP FHRIAPIKG! D Y F
DJHQHVLV DV FRPSDUHG @ L WY BYQYR\OMLH 0 EdgVKRZLQJI WKH GLV S(
DGGLWLRQ IHWDO 05, FDQ L&HFWM\ BB W oo MAf BFR (sHMMW U X FW
FDOORVXP LQ DSSUR[LPDWHO\YHOEYEPRMW\EHRIQRYME FRLQIRUPDW
VRQRJUDSKLFDOO\ VXVSHFWRBUPKRERYD bP®IYHH KR RV WU
K\SRIJHQHVLV ZKLFK KDV VLJJREEDHPV G psioh soH VRIS iR D WK
SDWLHQW FRXQVHOLQJ > @ )HWOO®RBYXPv DAVRAPBIWEHERD B IH It
GHWHFWLQJ DGGLWLRQDO DE @FEPYp BB WMVY ¥EVDEOINHR/OR) FHFREARQD
DIHQHVLYV DFTXLVLWLRQ ZKLFK ODVWHG XS WF

,Q RXU VWXG\ LQ FDVHV D/ RRUWPHEBUHRYYRPO PDQY FKDOOK

FDOORVXP FRXOG EH LGHQWLHHBUAMKWR KBYFEIREG TXDOLWY L
DQG WUDFWRJUDSKLF UHFRQVWUXFV

2EVWHWUYLEBHBFRORJLD



JHWDO '7, WUDFWRJURSK\ LQ WKH DVVHVVPHQW RI LQWLHLIRRL RS KB OIOR ¥ 0 IONG!\ P DHD
DXWKRUV WKH IHDVLELOLW\ RIRWRH PHW KRG POQIEMWHW &0 SXVVHOC

>@ ,Q RXU VWXG\ LQ PPy KB U R WRSHRIRLF o3 0 7 Kk

UHFRQVWUXFWLRQV DW WKH O¢f HO Rl WKH FRUSXV FDOORVXP
FRXOG EH REWDLQHG &DXVHV FROWRRU TEOWRWLD FTHRAVUR\LRGPYFK 3

ZHUH WKH VDPH DV PHQWLRQH%E’XH_&L%—’R?@X% L BT DM EROIS SR 87

@ IHWDO PRWLRQ DFWLY HDWGHED\OAERID + 31ORDWLQJ”
DQG ORZ ': VLIQDO DQG RU PLPUHRLL YW UBXNERWBNLQ) B VH -& <RXQJ 6

SRVLWLYH 3ILEHU WUDFWV’ %ﬁf%g“;é—wﬁ?@%quv CRYNRY LR St

LQWUDYHQWULFXODU DQG H[V\RLUD\)YR‘@QWMII-§&(LQZ|DUOF\H/LXHEILIJFRN/PSG-@E@RL
IOXLG SXOVDWLRQV RU DPQLRWMPIOORYXPG &AWHPVRYASQUH K HD G-XQ

PRYHPHQWY $QRWKHU SUREogéumeﬁ/H\(?% POW KA DO GG THW!

GLIIXVLRQ HQFRGLQJ DIWHU7DWHH BL+V WebDWKIR @, 1RHUMVRQ 0( %DUNR
VKRUWFRPLQJV PLJKW ILQG D VROKRWARAESZEWIR W RISKRVWKHEDWHEXV FI

DGYDQFHG SRVWSURFHVVLQJ FHYKR! Q W%WJ&UBDQ/LV}&C%LBW)HHGEDEQ

WDLORUHG IRU LQ XWHUR '7, =DQLQ ( 5DQMHYD -3 &RQIRUW *RXQ\ 6 *
‘7, WUDFWRJUDSK\ PD\&KIDRQH IX WHUDPHG 1 :KLWH PDWWHU PDW

DSSOLFDWLRQV LQ IXUWKHU Wﬁﬁ@ﬁj&%g@ﬂj 2 PRQGUO L DT XV EF

FDOORVDO DEQRUPDOLWLHY HWRBEKDOMISE DOV DEF KZDHQH ¥V L YU XEF
ZKHUH WKH UHFHQWO\ FODVVISLH&UPROWHFWIFKILH\ D o WHIYWLREVYU

PD \LHOG GLIIHUHQW SURIQRIW LG KON K Fb e vetRieHy cp baro

UHTXLUHV IXUWKHU VWXG\  )YHE

OHRGHG % SBRUHWWL $ 7HNHV $ )ODPPD

+XLVPDQ 7% 3UHQDWDO 05 GLIIXVLRQ WUD|I

ZLWK FRPSOHWH FRUSXV FDOORVXP DJHQ!
-XQ

YHWDO 05 WUDFWRJUDSK\ F@FQEsOURWlL@JrH@\&@mw&@dDbVHU % 2XEH

LQIRUPDWLRQ ZLWK GLDJQR\(,W;\%L%Q@@@ ]l/:(SD&Oé) P ?QFFgél;DWOFi\g

VXVSHFWHG && G\WJHQHVLV '7XOKROGV WKH SRWHQWLDO W R
REWDLQ LPSRUWDQW PRUSKRORBVEHOPRGFG MWOIPWHRO®H OB EIQINGL FK LW W

LQWR IHWDOFHUHEUDO QRUPngé%'\?'ﬁﬁggH\Hﬁy\?QLb%?PW&ﬁ'@gU%JJ5gl

DQG VKRXOG EH WDNHQ LQWHR) FREIWLGHUDWLRQ DV D

FRPSOHPHQWDU\ VHTXHQFH W&%’%&JFSASW%P%]' &é@\j\%&(;ﬁié@NO;{\lK&HDUUMOLI
* + '

PDOIRUPDWLRQV DSSOLFDWLRQV RI GLIIXVLRQ WHQVRU LP

&21&/86,21

,PDJILQJ -DQ

5()(5(1&(6 'DKO 0 6WURPLQJHU = -HUHP\ 5- %DU
':DNDKLUR 0 6KHUU (+ OXNKHUMHH 3 9D

KRPRWRSLF DQG KHWH WRSLF FDOORVD

-HUHW -6 6HUXU * :LVQLHZVNL )Ierﬁﬁ%‘Lgv)IQlH >F<H‘1Qﬂz FDOORVXP D
DJHQHVLV RI WKH FRUSXV FDOOM% LSy Wkt H@B \;W@(P]%WQQUDSK\ VA

GLVDEOHG SRSXODWLRQ DV GHMLthLUQ)I-é@R%\ FRP)sH)E
WRPRJUDSK\ 3HGLDWU 1HXURVFL gROLJR 3& 5\SHOV )) &DUWHUHW 0 HW D
6RWLULDGLV $ ODNU\GLPDV * 1L, ﬁﬂ@l@ﬁ@@dﬁ'%‘d#'%ﬂhv 3HGLDWU 5
SUHQDWDO GLDJQRVLV RI LVRODWWS, PEBQH Yok xB § WKHe FRIESKNV0 UV Vil

FDOORVXP DQ LQWHJUDWLYH UHYLHZ PR BVWHM AR HFE XWHUR WUDFWR.:
$SU

3LOX * 6DQGUL ) 3HUROR $ 3LWWHHBYWYLHUTORSEH QWe RiEFRRLPDIH 1
* JRVFKLQL 03 6DOYLROL *3 %RYLFHOOL /

6RQRJUDSK\ Rl IHWDO DJHQHVLV RI WKH FRUSXV FDOORVXP D

VXUYH\ RI  FDVHV 80OWUDVRXQG 2EVWHW *\QHFRO 6HS

2EVM\WHWYHERDRJILD



2EVWHWWILEGBFRORJLD /;,,, 2ULJLQDO DUW

&+25,21,& 9,//286 6$03/,1* + ,1',&$7,216
352&('85( 5,6.6

5 5 GXOHVFX %RWLF " 3HOLQHVFX 2QFLXO ©6LPRQ

'"HSDUWPHQW RI 2EVWHWULFVDQG *\QHFRORJ\ /LIH OHPRI
'"HSDUWPHQW RI 2EVWHWULFV DQG *\QHFRORJ\ 8QLYHUVL

$EVWUDFW

,QWURGXFWLRQ :H SUHVHQW WKH LQGLFDWLRQV ULVNYVY DQG SURFI

ODWHULDO DQG PHWKRGV %HWZHHQ DQG ZH DQDOLVHG SL

5HVXOWY DQG GLVFXVVLRQ %YHWZHHQ DQG LQ RXDWHELHV R
PLVFDUULDJH XQGHU ZHHNYV

&RQFOXVLRQV 7KH UHDO ULVN RI PLVFDUULDJH LV ORZAHJD WW DRHKSX U
E\ H{TSHULHQFHG DQG DXGLWHG GRFWRUYV

SH]XPPWM/RSVLD GH YLOR]LW WL FRULDOH = LQGLFDWLL Sl

2ELHFWLYH 3UHIHQWDUHD LQGLFDWLLORU ULVFXULORU VL SURWRI

ODWHULDO VL PHWRG IQ SHULRDGD * DP DQDOL]MWW GDWH
FRULDOH HIHFWXDWH

5H]XOWDWH VL GLVFXWLL 'LQ GH ELRSVLL GH YLOR]JVNWEWL FRUL
V SWPkQL GH VDUFLQ

&RQFOX]LL 5LVFXO UHDO GH DYRUW HVWH PXO PDL PLFWKBWW WD |
PHGLFL VSHFLDOL]DWL FX H[SHULHQW VL FX UH]XOWDWH DXGLWDWH U

EXYLQWH ORRDWLL FURPR]RPLDOH ELRSVLH GH YLOR]JLWDW

%$&.*5281" ,1',&%$7,216

&KRULRQLF YLOORXV VDPsoOLQUH &4& RNWIKKH&96 LV WR REW
LQYDVLYH SURFHGXUH SHUIRUPHRP RRYKPIEBRYBLELBIWMRQ LS WK
WKDW LQYROYHV WKH ELRSV\ R FOHGWBb @bV kv IIHRFBHRY 0
YLD WUDQVDEGRPLQDO DSSsURPERKY PXQYL WO VHREWLIHD W\ QGURF
DSSURDFK FRXOG EH DOVR XVEK LQKHULWHG IURP DIIHFWHG RU |

)W FDQ EH SHUIRUPHG ERRMMAHLQGCLHNELRQ UHPDLQV WKH
ZHHNV RI SUHJQDQF\ (DUO\ &9RHE/RARHPLHYHIYEPDULOY WULVRP
LV QRW UHFRPPHQGHG EHFDXRYWRRGNHVLURENRRIURXPELQH TLUVY
GLVUXSWLRQV WKDW ZHUH UHYRYRHGLRI Wk i @ VWORAY RAMBHRR DRI X
WKH LQWURGXFWLRQ RI WKH WXKIOR PxWUDQVOXFHQF\ ITHWDO KH

£25(6321'(1>8 5%GXOHVFX %@RWAREWDREPD ER P \
(< :25'6 FKURPRVRPDO DEQRUPDOLWLHV FKRULRQLF ¥EYSYRMPLBBERIRILAbuUIRY



&KRULRQLF YLOORXV VDPSOLQJ r LQGLFDWLRQV SURFHGXUH U

GXFWXV YHQRVXV DQG WULFXVSLBYIORZQ ZHW K R\PK H HPFOHADNW @ IVOX G L H V
VHUXP ELRFKHPLVWU\ DQG SHDWRQDIOV KW W®6 K YHRW 2ARLIQLILFDQV
FRQVHTXHQFHV RQH LV WKH QHME LRUWHBDIUSR SKXICCDW RRQ WRDW GR Q
KLJK ULVN SUHJQDQFLHV DQGSWRFMGKRIUH WKH DERFHEXWRIFHG XU
RI FKRLFH EHFRPH WKH ILUVWPWWREPHVWB.UH&BHE LQDWKHU RWKIE96 DQ
VHFRQG WULPHVWHU DPQLRFHDROHWRIFAHQWEWKH RWKHU RQH LV
D UHGXFWLRQ LQ WKH QXPEHU RI LQYDVLYH SURFHGXUHV GXH
WR D ORZHULQJ RI IDDKH SRVHO@WYH UDWHYV
GHYHORSPHQW RI QRQ LQYDVLYH SHHPEBERDO WHVW 1,37
WKDW DW OHDVW IRU 'RZQ VI\QGURPH KDV D KLJKHU
GHWHFWLRQ UDWH DQG D YHU\ OR®% HDRWH SRRIEWMIGWH MDWH ZLOO
IXUWKHU GHFUHDVH WKH QXPEHU RI LQYDVLYH SURFHGXUHV

,Q WKLV PRPHQW LW LV YHU\ ZRSRIDVWILG\YWNRY HYDOXDWHG
LPSOHPHQW DOO WKHVH LP S ULRYGPHIQMLR Q QRY RVWK HS B R EQ GIKIU®! D Q ¢
SUDFWLFH DQG WR FRUUHFW®IRDRNVMVRQ WKKD W LWKNHY GRIV HU Y H
FKURPRVRPDO DEQRUPDOLWLHV DQGORIVS\W E AHGRW H GJ MEBIWPHDAN HU Q D
ULVNV LQ RUGHU WR RIIHU WISHK XRWPDHVDXW K H 9EH D WGL @ | R WRHIBW X V

FKRLFH $Q ZULWWHQ LQIRUPHG FRQVHQ'
E\ WKH ZRPDQ EHIRUH SURFHGXUH
5,6.6 XQGHUVWDQGYV DO WKH ULVNV DQG E}

7KH &96 PXVW EH SHUIRUPHG RU
7KH ULVNV UHODWHG WR \EX B @ %6[ DRVIL FIQFADE) B SBIUHD W R U
SODFHQWDO KHPRUUKDJH DEGRPLQDO ZDOO KHPDWRPD DQG
LQIHFWLRQ )HWDO OHVLRQ DQG L GBWW DVPRX R & WHKYRDDMD WQ R Q XOEUHH W
QRW SRVVLEOH ZLWK D SURSHBONMHRRZLQUTXH
7KH PLVFDUULDJH LV WKH PRVW LPSRUWDQW ULVN
W LV D ORW RI LQFRQVLVWHQF\ UHJ)BIW®LI Y LD HEH O WR FE\GREMH U YL Q
UHODWHG ULVN RI PLVFDUULDWKH HMVEBIE QKMDUWR XD WBWLRQD O
ERGLHV DIWHU WDNLQJ LQWR DFFRX®WWD KM RQ\DOG DEN \RK RXOIGVEH N
LVVXH 7KH 5R\DO &ROOHJH MRHDAEMMRWQWFRD QX HD Q &/
*\QDHFRORJLVWV 5&2* FRQVLGHUV VWISIHW¥ IWKFH P0G G NMIURQ RO D QH X S
ULVN RI PLVFDUULDJH LV VO PRWSXR RRIK FUD EVKDUP BMKIDML HRY P XV W
DPQLRFHQWHVLV 7TRHRBREGBLFDQ &ROOCHWNHUXV PXVW EH DVVHVVHG |
RI 2EVWHWULFLDQV *\QHFRORFDWW.RQ/ WDWKN S\OKDAM QWKCH D QG P\|
SURFHGXUH UHODWHG ULVN IRU &96 &5 UHVKRXIOBQE HLRRQVLGHUHG
SRVLWLRQ RI WKH EODGGHU DQG ERZ}
%XW UHFHQW VWXGLHV KLJKOLJRSSGHW KIX®FWLRQWRRXO0G EH
JUHDW YDULDWLRQ LQ UHSRVURVYBH PQGFDYWRLID WH\WH PRIGQ DUHWU
FRPSOLFDWLRQ UDWHV DIWHU DP QL RSHUWMRL DXQGNEVIBVERIL]H WK
WR ODFN LQ WKH FRQWUROOHR $WEBWHKY HD Q G GVR KW KSD @/LK | W K B QWZ |
GHILQLWLRQV RI WKH SUHJQD QFHGRWV )\RRIPW KIRQKHGHY \WRAMWH D JI
ZLWKLQ IHZ GD\V DIWHU WKH PBQ RFKIE ¥FHHWRP D BULR HE@RXJIK IRU
ZHHNV RU HYHQ D WRWD OO\ SSUHIIQPW P\ ®RWW UPHVED ®OMVIRQG VNLQ
D ORW RI VWXGLHV ZHUH FR QGKFFWHDS/ IMRP W IG-H EDIGMAK NIRWKHU WK
ZKHQ WKH WHFKQLTXH H[SHUWLVH DQG HTXLSPHQW ZHUH
YHU\ GLIITHUHQW IURP ZKDW KDSSHQV LQ RXU GD\V 7KHUH

2EVM\WHWYHERDRJILD



5 5#GXOHVFX %YRWLF#

3UHSDUDWLRQ EHLQJ DV SDUDOOHO DV SRVVLEOH
7KH QHHGOH VKRXOG QRW SDVV WK
3DWLHQW PXVW KDYH DRUHPGW) EFOD IX®WWKHU LQWR WKH DF
3RVLWLRQ RI WKH SDWLHQW 7IKH KRWOHRMD WD OBPRYHG DQG
UHOD[HG ZLWK WKH DEGRPHQLW[BR§BBFOMHGIHO\ ZLWKRXW
FORWKHV WKDW FRXOG LQWHUIHUH ZLWKDWK B R H{UD W R Y HI LSHDIBV \
7KH RSHUDWRU DQG W KW WMVIH WEBEVWR ZBYEBEWRHPRYHV 1HZ
KDQGV ZLWK DQWLVHSWLF VRQXWGR® DY S LX\DIVY ZH S DO HQW DIV
$EGRPLQDO VNLQ RI WKH SDWIKHQ@HPXSWW EW QRZ UHPRYH
FOHDQHG ZLWK DQWLVHSWLFFRQWUBKRXVIOQH RU SRYLGRQH
LRGLQH 7KH DVVLVWDQW SXVKHV RX
BWHULOH XOWUDVRXQGWIHNO/ ¥XKRXBB WKHVHA QQHGLQWR D F
WKH SUREH PXVW EH FRYHUH® HGMWKP VIK-HIER & WHIHHWU ZLOO KDYH
WKH QDPH RI WKH SDWLHQW
$QHVWKHVLD DQG SXQFWXUH
$IWHU SURFHGXUH
7KH RSHUDWRU SXW WKH XOWUDVRXQG SUREH
FORVH WR WKH SXQFWXUH VLWH 7KHWRE FCHDEN LRY RKHW EH
JRRG YLVXDOL]DWLRQ DQG VHWKRAHY WR WKH SUHJQDQW ZRPDQ
7KH RSHUDWRU HYDOXDWHV WKH VWXURI SDKHK SXQFWXUH
WKH QHHGOH XQGHU WKH VNLIQ\3DWHWHGEXPIDU FDUH PXVW EH
IRU WKH SUHVHQFH RU DEVHQFH RI LQWHKMW LZROP®D QR RSN FLH)L R H & H Ul
WR DYRLG LQDGYHUWHQW SXQIFFPXDRJIOREKXKWLPHY HV SHALM 6K \QH.
ZKHQ WKH XWHUXV LV UHWURDBUWMHE%D Q® DQREBREXDRRHQ ,8 L
VRPH LQWHVWLQDO ORRSV DUHLYRYRWIRIQMHGI EHW BHBNISD WHKHSJI R
DEGRPLQDO ZDOO DQG XWHU X8 U R VORLPW\. EWX@WILLERLQR W K H UDOABH XV
VKRXOG EH VOLJKWO\ PRYHG ZLWK WKH SUREH WRZDUGV WKH
DQWHULRU DEGRPLQDO ZDOO FUHDW(6BY7B SUHVVXUH WKDW SXVKHV
RXW WKH ORRSV $OVR LPSRUWDQW DUWHULHV DQG P\RPDV
PXVW EH REVHUYHG DQG DYRLGHG8VXDOO\ WKH UHVXOWYV DUH DY
PO RI ORFDO DQHVWKHWLYF, FRROGIEB&SQMFWAHHHNY IRU D
DW WKH VLWH RI WKH SXQFWXWH XZHFHY WKB BEGWRPLEHO ZDOO
$ GHGLFDWHG VWHULOH QHHGOH IRU &96 LV
LQWURGXFHG WKURXJK WKH VNLQ 21815 $060B8UD& RXQG EHDP PXVW
EH LQ WKH VDPH SODQH ZLWK WKH QHHGOH IRU FRQWLQXRXV
YLVXDOL]DWLRQ RI LW :KHQ WKH @HE GOHUISHDW RHYV WKRBRXRRLF YL
WKH DEGRPLQDO ZDOO ZLOO MAHRRQMHG LMQRPH DIQWGLV W DZMHFKD Y H
7KH WLS Rl WKH QHHGOH LV QRZHMX ©RQ/WDHID E GW & WK K HY U\ KW DRI
SHULWRQHXP RI WKH XWHUXV PIOQG VRBHDIBILRUF RRO S CHLH DAMAWR Q X (
E\ WKH SDWLHQW PLVFDUULDJH DIWHU KRXUV IRU D
ORZ IHWDO KHDUW UDWH GXULQJ Wi
&KRULRQLF YLOORXV VDPSOLQKHUHIRUH WKH RYHUDOO ULVN
RXU VHULHV LV WKDW LV DOPRV
7KH QHHGOH LV LQVHUWHEFDKURRJIK IMKBD SWSXYQRWLRQ ZLW
ZDOO FRQWLQXRXV ZLWK VR®HDWK GWWDWRHHWOQW HUBQ RQ WIRO L W
WKH SODFHQWD DQG FKDQJH JWKHD \I QY G SRH QIEGNQDAD RIQPW R M/ V P D O ¢

2EVWHWUYLEBHBFRORJLD



&KRULRQLF YLOORXV VDPSOLQJ r LQGLFDWLRQV SURFHGXUH U

&21&/86,216 )RU HQVXULQJ VDIH SUDFWLFH :
VWDQGDUGY WKH GHSDUWPHQWYV Wi
7KH ODVW PHWD D QDL@\WDRLWLYO-E 8XRFHGKIHWHY VKRXOG DXGL
PLVFDUULDJH DIWHU &96 GH P RI@FWX UBRFNWR W KIWRIWKRRU WR GHWHFW
ZRPHQ ZKR KDG &96 Rl ZKRP FRPSHWHQEHG DQG
ZKR GLG QRW KDYH DQ\ LQYDVLYH SURFHGXUH RI
ZKRP PLVFDUULHG WKHUH ZD\5(QF (LBIOLILFDQW
GLIIHUHQFH LQ WKH UDWH RI PLVFDUULDJH 7KH DGGHG
SURFHGXUH UHODWHG ULVN EHIRBRODLEGHWNY GFlUMHQLLI6 RU IHWDO D

ZDV &RQVHTXHQWOV wKH UTBKRE i v ROBULRIML YR 5 snroHNE

ORZHU WKDQ FXUUHQWO\ VWDWH®GDO\VLV RI FHOO IUHH '1$ LQ PDWHUQ
7KH SUHJQDQW ZRPHQ VKR X € 1P EHRASPHRE W IOH8/0 W B B DRIHEBGP HW

LQIRUPHG DERxW wkH UHDO FEYNIRY LRYBYT Y H SURRHGAEEYov bo.
UDWKHU H[DJJHUDWHG ULVNYV s$W&DRY¥ HQRKOVGE VG B @/d @ K\W EHIRIQHGRIA. O O R »

DFFHSWLQJ D XVHIXO WHVWLQMYRS *XLSHSV\L/QFH 1RX S&Z*Q/F\:)LQRGRQ'HFHPE
0,
7KH ULVN RI SUHIQDQFRY BEYY R WHARL A Spmrsor 6\
WKH VNLOO DQG H[SHULMMUIHRUMKH RSHUDWRU
WKLV DUJXPHQW LV LQ IDYRU FRAINRQOBMAVDD YDBWR R B uﬁ'ﬁLfDLUtPF@z 23

GRFWRUV WKDW DUH WUDLQ%%SP%&HQW@WW@& LERQUIER o x

FRPSHWHQFH DQG RIITHULQJ WiKkyY EHN W Qht[ Shigvai/L b\ DR GCOREA/ WH W *\ Q
ULVN WR WKHLU SDWLHQWV

W + /LHGHJDDUG

,Q WKH IXWXUH WKH OR&I\’\/&% L%I LQVQ_LU\Q] cwg\&'\}' SOLQJ DQ

ILUVW WULPHVWHU FRPELQHG\WD@HWLQQU@WM@W&@EW@/N\WW *\ Q
DQG FI'1$ ZLOO UHGXFH IXUWKHU WKH QXPEHU RI LOQYDVLYH

SURFHGXUHYV ZLWK D FRQFRPLWDQW VKLIW WRZDUGV &96

2EVM\WHWYHERDRJILD



2EVWHWWLEBFRORJLD /;,,, &DVH 5HSRL

62/,7$5< 833(5 $%'20,1$/ $'(123$7+,& 5(&855(1&(
$)7(5 $'931&(' 29$5,$1 &$1&(5 + $ &$6( 5(3257 $1
1,7(5$785( 5(9,(:

1 %DFDOEDUD $ 'LDFRQHVEX ,ULQD %DOHVFX

&DURO 'DYLOD” 8QLYHUVLW\ RI OHGLFLQH DQG 3KDUP

'"HSDUWPHQW RI *HQHUDO 6XUJHU\ DQG /LYHU 7UDQVSC

&OLQLFDO ,QVWLWXWH %XFKDUHVW 5RPDQLD
33RQGHUDV" +RVSLWDO %XFKDUHVW O5RPDQLD

$EVWUDFW

2YbDUuLDQ FDQFHU LV DQ DJJUHVVLYH J\QHFRORJLFDO PDOLJQDQF\
WUHDWHG LQLWLDOO\ E\ FRPSOHWH F\WRUHGXFWLYH VXUH¥YWHQDRIG IR
UHFXUUHQFH GHYHORSV VHFRQGDU\ WHUWLDU\ RU HY HMQSTXDIWRWQWN K1
FDVH RI D \HDU ROG SDWLHQW ZKR ZDV VXEPLWWHG WHRDWXUSHHY LRX WG
IROORZHG E\ WD[DQHYVY DQG SODWLQXP EDVHG DGMXY D Q WQRKHHER YWLKWHKJ D
D VROLWDU\ XSSHU DEGRPLQDO UHFXUUHQFH VR VKH ZDV UK RSHUDYV
FKROHF\VWHFWRP\ DQ XSSHU DEGRPLQDO O\PSK QRGH GLWWOQIDAWIRED ZC
FRQILUPHG WKH SUHVHQFH RI D PRGHUDWH GLIITHUHQWLDWHG WNWRQ®W D
\HDU IROORZ XS VKH LV IUHH RI DQ\ UHFXUUHQW GLVHDVH

SH]IXPOBWOLWDU\ XSSHU DEGRPLQDO DGHQRSDWKLF UHFXL
RYDULDQ FDQFHU+ D FDVH UHSRUW DQG OLWF

1HRSODVPXO RYDULDQ HVWH R PDOLJQLWDWH JLQHFRORJLF DJUI
FD]XULOH WUDWDWH LQL LDO SULQ FLWRUHGXF LH FRP DUHHW HFXRIHG) B
WXPRUDO FLWRUHGXF LD VHFXQGDU WHU LDU UL FKLEFD]RODHULQD
SDFLHQWH GH DQL FH D IRVW RSHUDW vQ XUP FX DRQL,8HQW D% PG|
D XUPDW FKLPLRWHUDSLH DGMXYDQW ED]DW SH WD[DQHQ@WD/ WXRVWS }
GLDJQRVWLFDW FX R UHHFLGLY WXPRUDO L]RODW ODWLBHEXGLYBEGH]
WXPRUDO D IRVW UH]JHFDW vQ EORF FX FROHFLVWHFRRPLEXL \DXSHDE R
(IDPHQXO KLVWRSDWRORJLF D FRQILUPDW SUH]HQ D XQHL PWW®NWD]H
RULJLQH RYDULDQ /D XQ IROORZ XS GH XQ DQ SDFLHQWD QX SUH]LQW

EXYLQWHOHRBIODVP RYDULDQ DYDQVDW UHFLGLY DEGRPLC(

,1752'8&7,21

2YDULDQ FDQFHU UHSUH QW MURIQH UFDWKKIW PRAMW RQLF GLVH
DJJUHVVLYH PDOLJQDQFLHV ZUWK D PIOULRDFD § BB UWADRI HIIRUW Z
GHYHORSLQJ UHFXUUHQW GLVHY\GL BYQIRVHGE FDVB® W KIEQ WWWGH® J G
LQLWLDOO\ WR FRPSOHWH F\WRYBGXP® LFRD®R FH U+ R2UHY RUW HQH®L D J G
LQ WKHVH FDVHV LWHUDWLYH GLWIRDWIG ZKWE IR @ IMWHIQI IIHFYWRY HHY QU
HQDEOHV WKH UHVHDUFKHUV WP WR@WVH\G KD YW ROWR ZRYW KD B/QW K H

&25(6321'(1>ALFRODH % DHPOIDLEED QLFRODBBERRFD®EDVD

.(< :25'6 DGYDQFHG VWDJH RYDULDQ FDQFHU XSSHU REG RN G AHFXRIILHQ FH
VHFR



6ROLWDU\ XSSHU DEGRPLQDO DGHQRSDWKLF UHFXUUHQ FHUDW-HWHDWHYOLGZH RY D

DEGRPLQDO SURFHGXUHVY DUH SHUIHFWO\ MXVWLILHG LQ RUGHU
WR REWDLQ FRPSOHWH F\WRUHGXFWLRQ DQG DOVR PD\
LPSURYH VXUYLYDO +RZHYHU LVRODWHG XSSHU
DEGRPLQDO UHFXUUHQFHY DUH UDUHO\ VHHQ DQG DUH XVXDOO\
DVVRFLDWHG ZLWK JDVWUR LQWHVWLQDO V\PSWRPV

&$6( 5(325

$ \HDU ROG SDWLHQW ZDV VXEPLWWHG WR
VXUJHU\ IRU VWDJH ,,,& RYDULDQ FDQFHU IRXU \HDUV DJR

$W WKDW PRPHQW DQ 5 UHVHFWLRQ ZDV
SHUIRUPHG LQFOXGLQJ UDGLFDO K\VWHUHFWRP\ ZLWK
ELODWHUDO DGQH[HFWRP\ SHOYLF SDUD DRUWLF O\PSK QRGH
GLVVHFWLRQ RPHQWHFWRP\ DQG nglFJiEII:I(\avL DOWSLIEFSLWRQHFV\?R|-|F(’?\R PWK
7KH KLVWROSDWKRORJLFDO H[DPLQDWLRQ UHYHDOHG DW WKDW
PRPHQW WKH SUHVHQFH RI D PRGHUDWH GLIITHUHQWLDWHG
VHURXY HSLWKHOLDO RYDULDQ DGHQRFDUFLQRPD 7KH SDWLHQW
ZDV VXEPLWWHG WR VL[ F\FOHV RI DGMXYDQW FKHPRWKHUD S\
$W D WKUHH \HDU IROORZ XS VKH zZDV GLDJQRVHG DW
FRPSXWHG WRPRJUDSK\ ZLWK DQ LVRODWHG XSSHU
DEGRPLQDO UHFXUUHQFH LQ WKH QHDUE\ RI WKH KHSDWLF
SHGLFOH VR VKH ZDV UH VXEPLWWHG WR VXUJHU\ 7KH
UHFXUUHQFH ZDV UHPRYHG HQ EORF ZLWK
FKROHF\VWHFWRP\ SLFWXUHV DQ HIWHQGHG XSSHU
DEGRPLQDO O\PSK QRGH GLVVHFWLRQ DW WKH OHYHO RI WKH
FHOLDF WUXQN DQG KHSDWLF SHGLFOH ZHUH DOVR SHUIRUPHG
SLFWXUH 7KH KLVWRSDWRORJLFDO VWXGLHY FRQILUPHG
WKH SUHVHQFH RI D PHWDVWDWLF OHVLRQ RULJLQDWLQJ L|J_|

WKH RYDULDQ WXPRU $w D Rl i EdREZ K& (AP e

I[IUHH Rl DQ\ UHFXUUHQW GLVHDVH

RSDWEK

SLFWXWHKH ILQDO DVSHFW DIWHU O\PSK QI
SLFWXURLWLDO LQWUDRSHUDWL WK BVWSHFWO D WXHH KGFB@RMEIFWIH GL FO H
UHFXUUHQFH ORFDWHG DW WKH OHYHO RI WKH KHSDWLF SHGLFOH

2EVM\WHWYHERDRJILD



1LFRODH %DFDOED'D

',6&866,216 GLVVHFWLRQ RFFXUUHG LQ D VL
KLVWRSDWKRORJLFDO H[DPLQDWLRQ
6LQFH OHLJV HQRXQFHG IRUFPMROHDEUDIWSW IRGWWKHEHUH UHPRY
SULQFLSOHV Rl F\AWRUHGXFWDRX®REHU RHU\ODPSK *QREHWIS\HU FDV |
GHPRQVWUDWHG WKHLU EHQHOMNRYK QHRGHPL @H WK DHHRW PIXFHIG LQ
WXPRU DV SRVVLEOH VKRXOG Z4{LOHPRRH@ KR HQKPQEBLWKHSD W L
HITHFWLYHQHVV Rl SRVWRSHUEHWILYH Q)P SK MR GRIY MKGH SEELWRQ]
DFKLHYLQJ D PD[LPDO F\WR U HSRKEFW DR R HESHAD PW WHKHLRRO G OPRV W
VWDQGDUG LQ WUHDWLQJ ERPHMKBVYWPDILF FGI® LDHFF & WPBH QMR G H V
RYDULDQ FDQFHU 7KH SUMNSISE EHDEIGRPIIQD O BVERPRIQV KDG
WXPRU EXUGHQ ZDV FRQVLGHDUYGLQRWPDORRMLWLRHD¥DVH UHSR
XQUHVHFWDEOH RU LQFRPSDVBSIRAMOMNVEYWKQRGEH DEEGHRKWGRQ ZHQ)\
2QFH WKH VXUJLFDO W H FQMRIXEMXQNORIW LRKHRRSKWMRI DS\ D Q
ELOLDU\ SDQFUHDWLF UHVHFWYR QI WHXGS SOSIDOR DWW GR BLQUD BPHO LD
O\PSK QRGH GLVVHFWLRQ VLJQKILGB QWKH GOMWHD FDH/GT WHKE VB KH S
SURFHGXUHV ZHUH VXFFHVVUXGROUUWHSFH PIKKQW N®/ X.G\ FDPH WR
F\WRUHGXFWLYH VXUJHU\ IRUSDBYBQFH G IV WISHURYDERPIQ DO W)
FDQFHU WRR LQ WKLV ZD\ QRW EH WRIQRLGHRFSODBEW®D FRQWUD
F\IWRUHGXFWLRQ LQ SDWLHQWM [EIHVBKVX ®FHW OH GROPLIQW CEWHFRQ W |
EXUGHQ LQFUHDVHG XS WR PHVHQWHULF O\PSK QRGH LQYROYHP
'KHQ GLVFXVVLQJ DERXW WXMHRDR Q PROMEWGIVQWV R |
VSUHDG RI RYDULDQ FDQFHU WEKKHOGRAMWDOXNBWXOQWRHWKHU W
LQFULPLQDWHG URXWHV LQFOXSHHIHDE®RPIHIDWD &HPBBVRD HQ RND U
DQG O\PSKDWLF URXWH $OWERRXKK PEYB EHLRE®RYBDODQDJIJUHVYV
FDQFHU LV DVVRFLDWHG ZLW KKIHOHY GFH PRV SVDULLDN Bl B UWVK.IF WD \WPLSAKL O L
QRGH PHWDVWDVHV LQ XS WREWDIRQHD VRV FRYSMUVXEPLWWHG
DEGRPLQDO O\PSK QRGH PHVEDRWHGMHMVFZRHQOARP STHJHG WR FD
HQFRXQWHUHG WKH PDLQ SDWWUWHIHY RK B S UEDKEQU SR D LROUWP W& H
UHWUR SHULWRQHDO O\PSKD WHERURKD@IMWDR/Q E H WKH 6 QHUKIHWS/U HV
RI SHOYLF DQG SDUD DRUWLF O\PSK QRGHVGDQGHWWHRSUENBWBFH R
GHPRQVWUDWHG LQ FDVHV SWRHVFABGUIMWARPHU PDEE RV LDWKPV W F
O\PSK QRGH PHWDVWDVHV HVSHFLPOWRALD MRV RBIL XBERMWH ® E G R
ZLWK EXON\ GLVHDVH UHVHFWLRQ LQ RYDULDQ FDQFHU
,Q WKHLU VWXG\ O0DUWLGHRIQRDWLEQXROK HDFFHSWDEOH UL
FDVHV GLDJQRVHG ZLWK UHFRBUWQWLMSLWREDGED O/ RWKHJ MDDQU J H V
IDOORSLDQ WXEH DQG SULPDUDWH BLSRQW RS HRIDWFLHYUH PHRRIEL G L\
ZHUH VXEPLWWHG WR FHOLDFHDWRSK WRGEHHGRFNKHFYWH®RQ RU $Q |
UHVHFWLRQ RI PHWDVWDW L FOHDYGRO YWHP HDQ @HR U MIX\HH SRUBMWDH R |
KHSDWLV ,Q FDVHV RWKH USRNMMRSH.LY BIWLHHFRAR@MW ZWILRQV L
DVVRFLDWHG LQ RUGHU WR REM®PRIOM GDHLRD WKW R QBB)RPLERQ S
$Q 5 UHVHFWLRQ ZDV DFKLHYWHBVIEX MW VHMAMIS RV RRIQH LKIDWAL QJ 1 UF
LQ ZKLFK PLOLPHWULF UHVLGXDXS IBUNVRID VH \ZIDYWR X QB DUWWKH HV ¢
HQG RI F\WRUHGXFWLYH SURFO®SKHYR @ H5 IS\SRWHFRVSLHRUD LI KIR X W
GHDWK RFFXUUHG GXH WR VHSWHLRXRR® EOGIL BB WIRPHZKLOH RWKHU
FDVHV UHSRUWHG HDUO\ SRVWRSHBYBWLYIHHFR P\ LFO VW RRYEK F W F
KRZHYHU FRPSOLFDWLRQV UHSDWHBQWR FKEPD R WS KV Q RRGHNV L P D

2EVWHWUYLEBHBFRORJLD



6ROLWDU\ XSSHU DEGRPLQDO DGHQRSDWKLF UHFXUUHQ FHUDW-HWHDWHYOLGZH RY D

DGYDQFHG VWDJH RYDULDQ FDQFHUY)(LQ1&0® FDVHV YDULRXYV
XSSHU DEGRPLQDO SURFHGXUHYV ZHUH SHUIRUPHG

3RVLWLYH FHOLDF O\PSK QRGHY camiik MPAHS E&@:%%%QHEB%QQ@X
DOO RI WKHP SUHVHQWLQJ EXGNL V8 XPRD DIEWY L V'V XIH-3 L-OXKVK (6 FHZ D EH

FDVHV ODUJH PHWDVWDWLF SPAR R EWE £ o) 5k ARG EHIEN Y 2 tw

DOVR VHHQ ZKLOH LQ RWKHU VHRDVHWVY DB VHSR WIKDBI WLROQ REFBWIZAHH QDUFLQ

SRVLWLYH FHOLDF O\PSK QRGHY ARG GLHFTIRHY LWRQHR QU peGR

LQYROYHPHQW ZDV HQFRXQW HURKHGEQHY QLYY HPWEIRQ]ZWIMRQ DQG GLD!
DFKLHYHG LQ DOO H[FHSW %@QWRI—QD\’/WQH WZKL PRC GLVYWDO SD(
PLFURVFRSLF PP UHVLGXDO (GLMHD ¥H#U QR BB WXW VBKBHRQRGD <

OHYHO RI WKH SRUWD KHSDWLW%Q@#%@@\}\\/@UJ?@H?\A\‘ﬁﬁ%\ﬁ%ﬁ@/,ﬂﬁmwd%ﬁé\

LQ WZR FDVHYV UHVSHFWLYHO\V[XQYWYI‘DH) EQVOWWEHG WF WLIWR DVWDR MWK H & ,9 +

FDVH ZHUH IRXQG DW WKH HQERIRGRGIRY (zKH, DEWKERIN Ry 0 +DU

FDPH WR XQGHUOLQH WKH EI—B(QN\J/IXWQ/LEWMWHQ@H@/V@JPFSKHWDVWDVL\

QRGH GLVVHFWLRQ LQ RUGHU"WIF GRETHIE B BHEHIG, YDILQJ, -

RI WKH GLVHDVH EXW DOVR ZLWKNFOOERDWOYH) LOWHQW LQ RUGHU WR

IHWKV &7 6XUJLFDO UHVHFWLRQ RI WXPR
SURYLGH D FRPSOHWH UHVHFWE&D PHQW RI RYDULDQ FDUFLQRPD 1DWO &LC

6RQJ HW DO LQFOXGHG LQ WKHLU VWXG\ SDWLHQWYV
ZLWK SRUWD KHSDWLYV LQYRO@R#W{%\NI @g@PH%lgHQ_*U@'ng@#’QUX' 0D

FWLCRQ DQG SRU
ZKR ZHUH VXEPLWWHG WR FRBE@A‘#WL‘h(E\NbRDLGHSdﬁWLﬁJQUHW HQW HSI

SDWLHQWY ZHUH DW WKH ILUWYH YOREL BB PRAWSKR Y HERQRR B QFQY  ~

WZR FDVHV ZKLOH WKH RWKHU ¢QLQ¢ fubYRYLERWH/ LB IQRVERGHOURG )

ZLWK XSSHU DEGRPLQDO WXPR@VQ_DC%VQR@YE%PR&&I\%MEPE@O#%\(NDFWQF\l\gg

DW WKH PRPHQW RI VHFRQGD%\HELWBM@gﬁwm Qp &RPGAHW HxuiLFDO

UHVHFWLRQ ZDV SHUIRUPHG LQ DOO FDVHV 7KHUH ZHUH %
PDWWH 6 DOODK '

FRPSOLFDWLRQV UHODWHG WR §% bt DK 55 B LY 18 HVG R LOK I €Lk

WKH SRVWRSHUDWLYH PRUWD@QW\“’Z—M\R'%XOS@OYLF DQG SDUDDRUWLF O\P
VXUJLFDO LPSOLFDWLRQV - $P &ROO 6XUJ

GX %$ 5HXVV $ +DUWHU 3 3XMDGH /DXUDLQ

&21&/86,216 , 3ILVWHUHU - 3RWHQWLDO UROH RI O\PSKDG
RYDULDQ FDQFHU D FRPELQHG H[SORUDWRU

SURVSHFWLYHO\ UDQGRPL]HG SKDVH ,,, PXOW

$OWKRXJIK LW ZDV LQLWEZRER®N FRQVLGHUHG DV D

SDUULKU Lo RUGHU W REwUR P SoH LT FHVBUHE BRI YW

UHVHFWLRQ RI WXPRU EXUGRHQDORFDRY MK HL X WV KUHD OOREH USLGHPLRO

DEGRPHQ VHHPV WR EH SHU|H&(\5F\Q|§3QW(§§\'?§(V MLd, DR MIHRM 0o 5/ Lo

QRW WR LQFUHDVH WKH SHUL R/SHMLD/\WEWH-H:LPRLBIEDGW\AV\H tRIDHHEHU-lV RI

WKH SUHVHQFH RI LPSRUWDQZ\@WWLJW‘&@FH@SN&% B REWFRPH

SURSHU KHSDWLF DUWHU\ FHX®REFBEE® WUXQN DQG LWV EUDQFKHV

RU SRUWDO YHLQ WUDQVIRUPN MWEBUHR bR 58 UMERARRURE S5

FKDOOHQJLQJ RQH DQG QHFHWSELWHW HVWO WXH IDHHAMH@ EHRRD QR EHQ

H[SHULHQFHG YLVFHUDO VXUJHMDIJQLI—R/LI{%HHWWFB$DOFD}EJbVHgHOOL) +DH
FRPSOHWH UHVHFWLRQ ZLWK SIGRDMDH\U:R(Y@DUDQ.@WFHM ROHBW O EXUVD

FDVH WKH HIIRUW WR REWDLQ B ERPESOH WH g@%%ﬁw%\.ﬁ%”gfo\%‘kﬁww

UHFXUUHQFH ZDV SDUWLFXODU(Q?\QMXVV\LPI@.QAGDE\] W KHRI B WL PV D WO Q ¢

WKH SDWLHQW KDG EHHQ GLD{GRWHIOTZINE RGN REP WHEASSAY, 'sh

DEGRPLQDO WXPRU RYDULDQ FDQFHU *\QHFRO 2QFRO

7KXQ

2EVM\WHWYHERDRJILD



2EVWHWWLEBFRORJILD /:,,, &R C

6<0326,8061' &21)(5(1&(6

8QLWHG .LQJGRP &RQWLQHQFH 6RFLHW\ QG $QQXDO OHHWLC
6FRWWLVK 3HOYLF )ORRU 1HWZRUN

$EHUGHHQ B8QLWHG .LQJGRP ODUFK ODUFK

HEZZZ XNFV RUJ

$ D &RQIHULQ ,QWHUQDLRQDO GH 1HXURORJLH )HWDO VL
&HO GH DO OHD &RQJUHV DO 6RFLHW LL 5RPkQH GH 80OWUDYV
VL$ D &RQIHULQ ,QWHUQDWLRQDO GH 1HXURORJLH )HWDO
%XFXUHVWL 5RPDQLD ODUWLH

‘HE ZZZ VUXRJ PHGLFDO FRQJUHVVHV UR 6KRZ3DJH"3DJH1DI

WK ,QWHUQDWLRQDO ',3 6\PSRVLXP RQ 'LDEHWHV +\SHUWHQ
3UHJQDQF\

%HUOLQ *HUPDQLD $SULOLH

‘HEZZZ FRPWHFPHG FRP ',3

&XUV GH HFRFDUGLRJUDILH IHWDO
7kUJX OXUHV 5RPKQLD $SULOLH

8OWUDVRXQG PHHWYV ODJQHWLF 5SHVRQDQFH
S5RPH ,WDO\ $SULO
‘HE Z22Z XOWUDVRXQGURPH HX

6RFLHW\ RI ODWHUQDO )HWDO OHGLFLQH DQG 3HULQDWRORJ\
,ZVWDQEXO 7XUNH\ $SULO
'HE 2Z2Z SHULQDWDOPHGLFLQH RUJ

WK ,9, QWHUQDWLRQDO &RQJUHVV S5HSURGXFWLYH OHGLFL
$OLFDQWH 6SDLQ $SULO $SULO
'HE Z2Z2Z FRPWHFPHG FRP LYL '"HIDXOW DVSJ|

2EVWHWUYLEBHBFRORJLD



&RQIHUHQFHV

7TKH VW :RUOG &RQJUHVV RQ &RQWURYHUVLHV LQ 2EVWHWULF
*XLOLQ &KLQD 0D\
'HEZZZ FRQJUHVVPHG FRP FRJLFKLQD LQGH[ SKS HQ "JFOLG &3'

&RQFHSWH PRGHUQH LQ *LQHFRORJLH VL OHGLFLQD )HWDOD
7LPLVRDUD 5RPkQLD PDL
"HEKWWS HGXFDWLH PHGLFLQDIHWDOD UR

OHGLFLQD IHWDOD 6FUHHQLQJXO GH SULP WULPHVWUX
7LPLVRDUD 5RPKQLD PDL
"HEKWWS HGXFDWLH PHGLFLQDIHWDOD UR

WK (XURSHDQ &RQJUHVV RQ OHQRSDXVH DQG $QGURSDXVH
ODGULG 6SDLQ 0D\
‘HEZZZ HPDV RQOLQH RUJ KRPH

QG (XURSHDQ &RQJUHVV RI ,QWUDSDUWXP &DUH
3RUWR 3RUWXJDO 0D\
"HEHFLF RUJ

,QWHUQDWLRQDO 8URJ\QHFRORJLFDO $VVRFLDWLRQ WK $QQX
1LFH )UDQFH -XQH
'HE Z2ZZ LXJDPHHWLQJ RUJ

VW HGLWLRQ )(786 DV D 3$7,(17
6DLQW 3HWHUVEXUJ WK WK -XQH
‘HEZZZ PFDVFLHQWLILFHYHQWYV HX

(XURSHDQ 6RFLHW\ RI +XPDQ 5HSURGXFWLRQ DQG (PEU\RORJ\
ILVERQ 3RUWXJDO -XQH
‘HE Z2Z2Z HVKUH HX

WK :RUOG &RQJUHVV ,Q JHWDO OHGLFLQH
+HUVRQLVVRV *UHHFH -XQH
‘"HEIHWDOPHGLFLQH RUJ IPI ZRUOG FRQJUHVYV

2EVM\WHWYHERDRJILD



&RQIHUHQFHV

UG *OREDO &RQJUHVV RI ,DQ 'RQDOG 6FKRRO
&DJOLDUL ,WDO\ WK VW -XQH
‘HEZZZ PHWDVDUGLQLD LW

WK :RUOG &RQIHUHQFH RQ 2YXODWLRQ ,QGXFWLRQ
%RORJQD ,WDO\ 6HSWHPEHU
'HE Z2ZZ RYXODWLRQLQGXFWLRQ RUJ

&RQWURYHUVLHV LQ SUHFRQFHSWLRQ SUHLPSODQWDWLRQ D
JHQHWLFV WHFKQRORJ\ GULYH WKH IXWXUH" &R*(1

3DULV )UDQFH BHSWHPEHU

‘HEZZZ FRPWHFPHG FRP FRJHQ GHIDXOW DVS]

77, ),¥2 :RUOG &RQJUHVV RI *\QHFRORJ\ DQG 2EVWHWULFV
IDQFRXYHU &DQDGD 2FWREHU
"HEKWWS ILJR RUJ

WK :RUOG &RQJUHVV RQ 80WUDVRXQG LQ 2EVWHWULFV DQG
ORQWUpPDO &DQDGD 2FWREHU
'HEZZZ LVXRJ RUJ :RUOG&RQJUHVYV

(XURSHDQ 6RFLHW\ RI *\QDHFRORJLFDO 2QFRORJ\ WK ,QWHU
1LFH )UDQFH 2FWREHU
'HE KWWS HVJR HVJR RUJ

(587-

o( FDGHULQD 'L QHRSODI]LD FHRIQBDEAR WQW U DBHRSLSNHH O4 DR L
) 6WDPDWLDQ )ORULQ 'DQLHO OXUHVDQ

IXFUDUH SXEOLFDWD LQ FDGUXO FRQWUDFWXOXL GH F}JDUFRDWVDUHH L
, XOLX +DWLHJDQX &OXM 1DSRFD SULQ JUDQWXO LQWHUQ FX QU

2EVWHWUYLEBHBFRORJLD
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