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+$PHULFDQ $VVRFLDWLRQ IRU WKH 6WXG\ Rl /LYH!
+$73 ELQGLQJ FDVVHWWH VXEIDPLO\ & PHPEHU
+$PHULFDQ &ROOHJH RI 5KHXPDWRORJ\

+ DFLG GH]R[LULERQXFOHLF

+6 $GHQRV\O / KRPRF\WWHLQH
DQWLLQIODPDWRDUH QHVWHURLGLHQH
DUWULWD MXYHQLO LGLRSDWLF

IRVIDWD]D DOFDOLQ
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+DUWULW UHXPDWRLG
+$VSDUWDWDPLQRWUDQVIHUD]D
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*HQRPH :LGH $VVRFLDWLRQ 6WXG\

KXPDQ OHXFRF\WH DQWLJHQ
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)LIXUD 'LVWULEX LD QLYHOXOXL JOREDO DO..EROLL DSL
)LIXUD 'LVWULEX LD YDORULORU 96+..Q.D..SD.ELHQ..LL DPE
)LIXUD 'LVWULEX LD YDORULORU ILEULQRJHQXQXL VHU
)LIXUD SHSDUWL]DUHD SDFLHQ LORU FRQIRUP YDULDQYV
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TDEHOXO 'LVWULEX + THYRWWSHXUQBRWUG\ :HLQEHUJ L

TDEHOXO &RPSDUD LD VQWUH JHQRWLSXULOH QRUPDOH
ORWXUL SHQWUOGK? 8 FEQ.LP.RUILM.P.X.O. e,

7JDEHOXO 6FRUXO -$'$6 OD SDFLHQ LL LQFOX..L.v.Q VWX
7DEHOXO 7DEHOXO GH FRQW.LQJHQ....SHQW.UX..-$.$.6......

7JDEHOXO 6FRUXO '$6 OD SDFLHQ LL LQFQO.X.L.VvQ.V.WXGL
7DEHOXO 7DEHOXO GH FRQW.LQJHQ...SHQWUX.'$6.........

7DEHOXO 6FRUXO 0,66 OD SDFLHQ LL LQEO.X..L.v.Q.VWXGL
7JDEHOXO $VRFLHUHD GLQWUH VEROKU LD I3 FEOH PB.UH.MPHU
7DEHOXO ODUNHULL KHSDWLFL WUDG.L.LRQDO.L.DSUHFLD
7DEHOXO ODUNHULL KHSDWLFL WUDG.L.LRQDO.L.DSUHFLLE
7DEHOXO D@PSRRIIWRPHORU VFRUXOXL 0,66..SHQW.UX ORW
7DEHOXO OHGLDQD HODVWLRIPW XLIL K S/BWKIGAK.QND3BD F L

7TDEHOXO OHGLDQD HODVWLFLW LL KHSDWLFH OD SDFL
GHSHQGHQ GH WUDWDPHQW.XQ..D.GRPLQLV.WUDW. N3

7TDEHOXO ,QGLFLL HFRFDUGLRJUDILEL.DSUHFELD.L.v.Q OR
7TDEHOXO ,QGLFLL HFRFDUGLRJUDILEL.DSUHELD..L.v.Q OR
7TDEHOXO ,QGLFLL HFRFDWRQRBH OO L. LOPLS RAQNFDICHL S HQW

ORWXULOH. . GH. VWX G LX e

7TDEHOXO ,QGLFLL HFRFDUGLRJUDILFL DL IXQF LHL GLDY
ORWXULOH. GH. VMW XGLX e
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$FWXDOLWDWHD L LPSRUWDQ D SUREOHPHL DERUGDYV

/LJD ,QWHUQD LRQDO D $VRFLD,QVRWQ B\WMQRVQIXO 5
$VVRFLDWLRQV IRU,/BKHXPIRLWRORI\DUWULWD MXYHQLO L
KHWHURJHQ GH EROL FDUDFWHUL]DWH SULQ DUWULW GF
DOL: @

iQ SUH]JHQW $-, HVYWH FHD PDL UBRUFWBQW OBRPRS LU
RFFLGHQWDDL SQRAYGPBEQ D YDULD] vQWDH GH FIKEILBD])

SkQ OD GH FD]XUL OD H GHHRERI®IH>JIHE@ JXBDFRYRHQ H
GLIHULWHORU VXEWLSXUL UHSUMLQW S H Q\HWSXOR O
UHXPDWRLG )5 QHJDWLY LSHQW U X SR O BB QW WIXWDU \8

SHQWUX DUWULWD SVRULD]LFW FX HSW@WWX DUWUI
&RSLLL FX DUWULW MXYHQLO LGLRSDWLF XUPHD]
SDUFXUVK@ YS$AHDVW PDODGLH FURQLF DUH JHQH] QHFC
SDWRJHQH]D EROLL HYROX LD VD U PkQH D IL LPSUHYL]L
PXOWH YHULJL PROHFXODUH L JHQHWLFH FDUH SRW S)
VXFFHVXOXL WHUDSHXWLF L UHPLVLXQLL GH GXUDW D P
6FKLPE ULOH OD QLYHOXO VLVWHPXOXL RVWHRDUWLF
EROLL FDX]HD] DSDUL LD VHFKHOHORU L GH]BDEI@ LW, LA
GHEXW OD RULFH YKUVW L GH RULFH WLS SURGXFH FRC
DWKkW DO FREDOXID¥PILOEKW 7RWRGDW vQ IXQF LH GH JI
WUDWDPHQWXO PDODGLHL LPSOLF FRVWXUL DGL LRQDOH
iQ GHSXEOLFD OROGRYD 50 3URJUDPXO 1D LRQDO SH
MXYHQLO LGLRSDWLF HVWH DGRSWDW SULQ +RW UKUHD
*XYHUQXOXL SHQWUX DQLL + G HLIv PIEDDGE YO XU 16 HD DX
SHUVRDQHORU DIHFWODWBLGHDERBY HPKHW®IEQO OD GLDJQ
FDOLWDWH L VHUY @ LLHGH WLMDIEW 8 DWDFW ¥GHULL SDWRO
UDUH HVWH LQGLVSHQVDELO SHQWUX RULHQWDUHD HIL
FRLOLILML FRSLLORU DIHFWD L GH DFHDVW PDODIGQFL&QQVI
PDODGLHL > @ 1Q DFHVW FRQWH[W HVWH FUHDW BIJIVY MN
MXYHQLO LGLRSDWLF FHHD FH SHUPLWH JHQHUDUHD GD
$WHQ LD DFRUGDW OD QLYHO QD LRQDO GDU L JORE
L VRFLDO LPSRUWDQW $VWIHO GHYLQH HYLGHQW QHF
WHUDSHXWLF vQ $-, GH LPSOHPHQWDUH GH DOJRULWPL
SURFHVXO PRUELG DVXSUD SRSXOD LHL WLQHUH FX HIHF



'"HVFULHUHD VLWXD LHL L LGHQWLILFDUHD SUREOHPH

$FWXDOPHQWH H[LVW PDL PXO L DJHQ L IDUPDFRORL.
PDODGLHL L LQGXF UHPLVLXQHD OD SDFLHQ LL FX R 1R
7DUJHW’° FDUH FIRIBV\\WW RUQFLYRREIMYDDWH UHVSRQVDELOF
IRUPHORU GH $-, > *+ @ $FHVWH PHFDQLVPH VSRUH
PXVFXORVFKHOHWDOH GDU L SVLKRORJLFH L GH LQWHJ

/D GHEXWXO L SH SDUFXUVXO IDJHL DFXWH D DUMULYV
SVLKR VRPDWLFH DVRFLDWH VXQW FRPSURPLVH 2GDW FX
IXQAWH UHFXSHUHD] SDU LDO GXS FDUH SDFLHQ LLIFX G
DFHVWRU SUHSDUDWH &D XUPDUH SDFLHQ LL UHYLQ OC
HVFDODGD WUDWDPHQWXO VSUH WUHESWDH®XPHVKDUWH Fv
LQYDOLGL]D L L QHFHVLW VvQJULMLUH L DWHQ LHQ]VQQHF
LQWURG X FHDUHID PGI\GLLQIODPDWRDUH VWHURLGLHQH FDU
SDUWH DPHOLRUHD] PDQLIHVW ULOH VLVMWHFLFMGDRDH SH
OXQJ > @ 5HFXSHUDUHD IXQF LHL PXVEXORVFKHOHWDOH
PDODGLHL L GH FRPSOLDQ D WHUDSHXWLF D SDFLHQWXC

7UDWDPHQWXO vQ $-, SRDWH IL FRQVLGHUDW GUHSW >
PHGLFDOH IL]JLRNLQHWLFHHSXERRMRRILGH GRFDFOHD H
SHUVRQDOL]REKHSHBMUWIOQHD EROLL

ODQDJHPHQWXO DUWULWHL MXYHQLOH LGLRSDWLFH v
SURJUHVDUHD LQIODPD LHL 'HWHUPLQDUHD FULWHULLOR
IRQG HVWH UHOHYDQW SHQWUX SODQLILFDUHD L PRWLY]

iQ SUHJHQW DX IRVW RE LQXWH SURJUHVH VHPOQL
PHFDQLVPHORU FDUH DX LPSDFW DVXSUDLEEBPDOUWQRWU ORF
vQ $-, (VWH YRUED GH F LOH ELRPROHFXODUH L VXVFH
LPSOLFD L vQ ID]D DFXW D PDODGLHL

7HUPHQXO GH AVXVFHSWLELOLWDWH JHQHWLF ~ VH |
JHQRPXOXL FHLDX DRAXIV AOXRFIXO WLPSXOXL IRUP ULL FRS
LQWHUQL L H[WHUQL B6XVFHSWLELOLWDWHD SUHVXSXQFH
SURWHLQHL SH FDUH DFHDVWD R FRGLILF L H[SX3®D IXQ!
VW UL VDX DF LXQL 3HQWUX $-, DFHDVW VXVFHSWLELC
VHOHFWDUH LQGLYLGXDO D PHGLFD LMRDSHQWUX LOROHI B
JHQHWLFH DU IDYRUL]D H[SOLFDUHD XQRU IHQRPX GH, G |
SUHJHQW YDULDQWHOH SROLPRUIH DOH JHQHORU FH FRC
SRW IL FRQVLGHUDWH SRWHQ LDOL P D UDNUKWU DGH. 3 URQ G RAC



2 JDP ODUJ GH JHQH VXQW UHVSRQVDELOH GH U VS
PHWRWUHPEHD ELRORJLF $VWIHO PHWILOGHBW HIMUDX LS
FRPSRQHQW vQ FLFOXI®RUWBEWRBLEPBOLFOW vQ PRGXOI
LQL LDO GPHH WRRMBUFE D@/

07+)5HVWH ELQH FXQRVFXW FD JHQD WURPERILOLH
UH]XOWDWH QHIDYRUDEL@HVFXID FDUBLERIMDY FXO0@U FIHUF F
> @ L QX vQ XOWLPXO UKQG vQ SDWRORJLD QHXURS\
SUHFXP7FP5S HVWH XQ IDFWRU GH ULVF PDWHUQ SHQWUX
07+)5QX HVWH DIHFWDW vQ PRG GLUHFW GH F WUH 07; GI
D FLFOXOXL IROD LORU GXS OHJDUHD 07; GH GLKLGURIR
OD QLYHOXO JHQHL DFHVWHL HQ]JLPH VSRUHVF ULVFXO® GH
KRPRFLVWHLQ > @

1ILYHOXO SODVPDWLF GH KRPRFILEW K 0OQG LHOMHH GUHWDHFU
DFHVW FRPSXV L FHOH FDUH kORKO LHIHE W MW R USFDMUHK
QLYHOXULORU GIHXWEEFRRFLVWHILRFWRULL FDUH vQ GiMS O BH
KRPRFLVWHLQHL GHSHQGHQW GHD URPHOLP DIU HPSRA WD Q @M
XO PXW7Q)BCFDUH SURGXFH PHWLO 7+) QHFHDDW &BPWBIKI
KRPRFLVWHLQHPLD XULD FUH WHVUKHDISDWRORQLF FIX RRMPR
SUHFRFH L GHIHFWH vQ @H]¥R®MUXRPR FILVHWHUFEBRLD> HVW
GH ULVF SHQWUX EROL YDVFXODUB |HERIONQ R HOLRG I BiH GBH
YLWDPLQD % VXQW HILFLHQWH vQ VW HLIUH®L @ RDKQUIGW U
LQFHUWLWXGLQH GDF DVWIHO IG M DWEKELIPHH WEHH BIBHGX FF R
VDX ERDOD $O]KHLPHU > @

9DULDQWHOHOSRBQFR)EMWHBUH]LQW 613 XUL FDUH I
FDSDFLWDWHD FHOXODU GH VWRFDUH L PHWDEROL]DUH
WUDWDPHQWXOXL > @

9DULDQWD UVJHQWEZ+)5 D IRVW UDSRUWDW FD YDL
WHUPRLQVWDELOLWDWHW HQULFNBWQ FG HFHWRR MRUBSMRHDWAH O D
$VRFLHUHD YDULDQWHL UV D DFHOHLD L JHQH ODFH
SDFLHQ-L* FX $ @ $FHVWH SROLPRUILVPH VXQW SUH]HQW!|
GLIHULWRU VWDWH L FRQWLQHQWH FX R UDW GH KRPR]
SRSXOD LD PH[LFDQ > @

1Q GHSXEOLFDODRGGRBDH]LQW XQD GLQ JHQHOH D F
VWXGLDWH vQ FDGUXO PDODGLLORU FXP DU IL GLVWURIL



$QWHULRU HYDOXDUHD UHMGHKFWXDW DBWDYULWY U H JEKROML
IQV  SH SDUFXUVXO LQWURMBKFUN LD XVLUDWD PIOQW R OBMW H. G
IXUQL]D LQIRUPD LL VSHFLILF® H[HPSOK DDFLHBD VX FXU$HD \
D EROLL vQ ED]D DSUHFLHGRIOQKXP UX®XIP I&IH W MW LELS BB OILIH
DQDORJ D GXUHULL GH F WU BDBPHQW X LGHQG D K B b DBHR X C
LQIODPD LH VLVWHPLF D FHAM/GR RHEW Bl DHHY BY X GHE WM HDEDUR.
> @

(ODERUDUHD UHFHQW D XQRU QRL VFRUXUL FX H[S
MXYHQLOH LGLRSDWLFH SUH]JLQW VLPLOLWXGLQL GH DS!
FRSLLL EROQDYL GDU L MNP LSWH. © HOMFOOOXU WD Y®IRED O
YL]XDO DQDORJ > @ 2 DOW PHWRG GH DSUHFLHUH
&ROHJLXO $PHULFDQ GH 5HXPDWRORIDLH SDQP®XGWH I WXKEH-
ODERUDWRU /D PRPHQWWIFH®DDRMLD RHEL W FWLRQ \SLHEHW DX W L

7UDWDPHQWXO GH IRQG FX 07; vQ $-, SRDWH H XD Gl
WR[LFH HDPBWLPOWMLF FKW L VXEFOLQLF $ IRVW SURSXV
SUH]LFH WR[LFLWDWHD JDVWURLQWHVWLQDO OD DGPLQL
SHQWUX VWXGLHUHD U VSXQVXOXL QHJDWLY OD FRSLLL
07; 6FRUXO GH VHY B QLIWMDHNHR WLUNHE YR OWIP SWRPHOH DQV
DGPLQLVWUDUH L FHOH FRPSRUWDPHQWDOH DVWIHO H
WHKQLFL QHLQYD]LYH GH FRPSOWDQ H D S\DF[LIFQW. ORU >

OHWRGHOH PRGHUQH FDUH SULQ PRGXO V X QHLQYD]L
D RUIDQHORU LPSOLFDWH WRH WK RFDYG W 3B RIEHDOD E B G5IR B X ¢
3ULQWUH DFHVWHD VH QXP U LQYHVWLJDUHW LS VL §WH1FF
FDUGLRYDVFXODU &X WRDWH DFHVWHD HOQGLFDWLILFRH G
IUHFYHQWH vQ DSUHFLHUHD JUDGXOXL GH ILEUR] SHULYE
VFKLPE UL vQ WLPS SH VXEVWUDW GH QRUP D YDORULO
XWLOL]DUH D XOWUDVXQHWXOXL IDFERLMWAD$ LEREX @ FDUH.
SXAQWDFDUH VXQW HPLVH GH WUDQVGXFW&HRW H SSHF LYk BV
DMIXU ULOHLWMHKQDFFX YDORUL QRUPDOH SHPWUK BRENO
H[SXVH vQ JKLGXO J)HGHUD LHIUDUR S/HQ% LIRHOEIRNK U DIENHREDN
DFWXDEL [DWXO @ $FHDVW WHKQLF D IRVWFBR®URQ]BIWD
SDFLHQ LORU FX DUWULW UHH SREWRIG O LIS ®OF K@ G [D UH X PGL
PHWRWKHBDWRWR{LELWDWH >

3kQ vQ SUH]JHQW IDSWXO FUISDEWHQ SIROERRWD X BIH W
uv FRPSXVHODO)B DB @YIHD XQ UH]XOWDW PDL SHROVMW v



UPKQH R GMLLWIRFF LARQW U® GLRWRH EH BGFHW UL DX GHW RBM QN
L WR[LFLWDWHD VXQW SDEDUHD Fg RQMDPHE OLX QVKKFEHNRLUP DY
/IXKQG vQ FRQVLGHUD LH FHOH H[SXVH PIBROXPRNQ VR
JHQHWEF)PDVXSUD U VSXQVXOXL WHUDSHXWLF L vQUHJL\
$-, vQ SHULRDGD P& WRQNYGMDMOD GHH FX VFRUXULOH L LQC
DFWLYLWDWH D EROLL UHSUH]LQW XQ LQVWUXPHQW HILF
PHGLFD LHL GH IRQG
BFRSX0O OXFRIUMWELHUHD UROXOXL SROBEPFUISVABORWYF
HILFDOALUW WR[LPHW RWUH[@WXOXULW MXYHQLO LGLRSDW
UHFRPDQG ULORU SULYLQG RSMMRWDMHDVWUDWDPHQWXO
2ELHFWLYHOH VWXGLXOXL
'"HWHUPOSUHJHQ HL YDULDQWHORT+)SRQD P RWIHW v QM X
LGLRSDWLF
(YDOXDUHD FOLQLF D VFRUXULORU @ H VDREWVUDN PDWNY W
MXYHQLO LGLRSDWLF
(YDOXDUHD WR[LFHW RMLU K BSIXWQEKIEH DY 1D (SHIBQRMIQH R U |
D JHQHL)5vQ DUWULWD MXYHQLO LGLRSDWLF
(YDOXDUHD IXQF LRQDO P HWHRW BLHED WXQPBOLIUHG DDH HS
YDUHB®WLPRUIB7B)SMQHMWUWULWD MXYHQLO LGLRSDWLF
(ODERUDUHD UHFRPDQG ULORU SULYL@S WHVWDUHD
,SRWH]D GH FHUFHWDUH
&RSLLL FX DUWULW MXYHQLO QI6RRS P R/ RHLFIAMHS H WIRD
HILFDFLWDWH WHUDSHXWLF UHGXV L WR[LFLWDWH KH
PHWRWUH[DW
IRXWDWHD WLLQ LILF D UH]XOWDWHORU FHUFHW ULL
DD IRVW GHPRQVWUDW F YDULDQWD SROLPROF+KH5HWH
VXQW SUH]HQWH OD R WUHLPH GLQPHAERWR H[DMX $-, FDUF
E DSOLFDUHD VFRUXULORU FOLDLLFH B HEWW R WLSH[ D M
GHPRQVWUHD] VSHFLILFLWDWH L VHQVLELOLW®ODW)5vQD O
$-,
F HODVWRJUDILD WUDQ]LWRULH XQLGLPHQVLRQDO D
KHSDWLF vQ WUDWDPHQWXO $-,
G D IRVW GHPRQVWUDW LPSRUWDQ D 'RSSOHU WLVXO
YHQWULFXODUH OD SDFLHQ LL FX $-,



SUREOHPD WLLQ LILF LPSRUWDQW VROX LRQDW

$ IRVW DQDOL]DW FRUHODUHD GLQWUH YDULDQWD SiI
IDFLOLWHD]VID®DBWDWK®Y X0 JHQHWLF LQG 59LIGRSMO. BIO HT
WUDWD P HQWKBWRWIRHY 6 VF X

,PSRUWDQ D WHRUHWLF D FHUFHW ULL

6WXGLXO UHDOL]DW D HYDOXDW+ BR@LBRO D \LRHOH SIBIQ
FOLQLFR SDUDFOLQLFH DOH VXELHF LORU FX $-, (YDRWXDU
LQVWUXPHQWH H[DPHQXO FOLQLF VWDQGDUG VFRUXO '$
6FRUXO GH 6HYHULWDRHWRW, SIRDAHMQLEHLVWDQGDUG (&
SDUDPHWULL HFRJUDILHL VWDQGDUG ' DL ILFDWXOXL S
VWDQGDUG 'RSSOHU 7LVXODU FDWIBQ DX SO IEMHXE & O HD S1t
JHQHWLF FX URO vQ VWDELOLUHD RSRUWXQLW LL GH
SURJQR]DUHD LQGLYLGXDOL]DW D SUREDELOLW LL GH LC

9DORDUHD DSOLFDWLY D OXFU ULL

iQ ED]D UH]XOWDWHORU RE LQXWH VH YD SURSXQH
LQFOXGH DERUGDUHD IDUPDFRJHQHWLF D SDFLHQWXOXL
DQWHULRU WHUDSLHL LPXQRVXSUHVRULL + PHWRG HILFL
SRVLELOHORU HIHFWH WR[LFH 5H]XOWDWHOH FHUFHW |
PHWRGRORJLF vQ DFWLYLWDWHD VSHFLDOL WLORU UHXP
SHGLDWUL SUHFXP L JHQHWLFLHQLORIMDL OB UPHG IRFCRR ¥ DG
SURILO SHGLDWUBEREMYXIOFBH HYDOXDUH D FRQGXLWHL F

$SUREDUHD UHREQWBWHORURVW HIHFWXDW vQ FRUHV
DOH VWXGLXOXL 3ULQFLSDOHOH UHHXDWSWREDXY HRY W/
'HSDUWDPHQWXOXL 3HGLDWULH DO ,3 8QLYHUVLWDWHD
7HVWHPL DQX  LWIHARLR BHXDPXRILO SUHEXP L vQ FDGUXO

f FRQIHUD@RQROH
&RQIHULQ D 1D LRQDO GH 3HGLDWULH A3URJUHVH vQ 7U
&KL LQ X OROGRYD WLARFIHBQ®RDO D 860) ALLFRODH 7H
&KL LQ X OROGRYD D D &RQIHULQ 1D LRQDO FX 3DUW
6LELX +AODQDJHPHQWXO ,QWHUGLVFLSOLQDU DO &BSLO
WLLIQF $QXDO D 860) ALLFRODH 7HVWHPL DQX " D 8
WLLIQF $QXDO D 860) ALILFRODH 7THVWHPL DQX’ &KL

f FRQIHULQHIQRH LW\QWHUQD LRQDOH
7KH WK ,QWHUQDWLRQDO OHGLFDO &RQJUHVV IRU 6WXC
&KL LQ X OROGRYD &RQJUHVXO DO OHD DO 6RFLHW



/ILVDERQD 3RUWXJDOLD &RQIHULQ D 1D LRQDO G

3HGLDWULH" %XFXUH WL 5RPkQLD D D &RQIHULQ
A%LHQQDOH 6LELX &KL LQ X~ 6LELX 5RPKQLD 7KH
BWXGHQWY DQG <RXQJ 'RFWRUV OHG(VSHUD &KL LQ

3HGLDWULH A*KLGXUL L 3URWRFRDOH vQ 3HGLDWULH"

| _AbZljh\ Jhkkbb k 0 _"AmgZjh~rguf Mqgzklb f ©:dimZevgu_ ij
Fhkd\Z JhkkbckdZy N_~ jZpby ,QWHUQDWLRQDO %OD

5HVHDUFK 6\PSRVLXP + 9, *LUHVXQ 7XUNH\ D ::;,9

A=LOHOH 3HGLDWULHL ,H HQH 1 1 7ULIDQ" FX 3DUWLFLS

&RQJUHVX®I DO 6RFLHW LL (XURSHQH GH SHXPDWRORJLF

29 D (GL LH D &RQIHULQ HL 1D LRQDOH A=LOHOH 3HGL

,(QWHUQD LRQDO ,D L 5RPkQLD (GL LD D DH &R
SHGLDWULF FX 3DUWLFLSDUH ,QWHUQD LRQDO ,D L
FX SBDUWLFLSDUH ,QWHUQD LRQDO &KL LQ X OROGF

SRWWHUGDP 20DQGD &RQJUHVXO DX P DODMBOIRA L6HR B HIGWL
SRWWHUGDP 20DQGD

&XYLQWH BKMULWD MXYH@QA{Q5 LFRISREDWRMFUHEDMR 6F D (
WR[LFLWDWH HILFDFLWDWH

3XEOLFD LL O M NPIWBDMEREH OD WHPD WH]HL VXQW HJ
GLQWUH FDUH DUWLFROH LQFOXVLY # vQ UHYLVWH L
QD LRQDO FDWHJRULD % + vQ FXOHJHULOH PDWHULDO
QD LROQIMOWWHHUQD LRQDBUHBHWWHX®H LQRYD LH  FHUDAWILHF |
GH LPSOHPHQWDUH LQVWLWX LRQDOHO HW LALRPRHD LFDULR @1
LQWHUQD LRQDOH HSRMVQHBHLQ W HFRQDHIUR QD O H



92/808/ , 6758&785% 7(=(,
6XPDUXO FRPSDUWLPHQWHORU WH]HL
7H]D HVWH VFULV vQ OLPED URPKQ FX WLWOX GH P
UHGDFWDWH OD FDOFXODWRU L FRQ LQH LQWURGXFHUH
UH]XOWDWHOH RE LQXWH GLVFX LL FRQFOX]LL JHQHUDO
GH WLWOXUL /XFUDUHD HVWH LQX\GWMUDWH[AX WDEHOH

&DSLWROXO A9L]LXQL FRQWHPSRUDQH GHVSUH V
LQWROHUDQ D PHGLFDPHQWRDV VvQ+DERJLWBE DAY QLD |
VSHFLDOLWDWH GHGLFDW DVSHFWHORU JHQHWLFH DOH |
PHWDEROLF D FLFOXOXL IROD LORU QR LXQLORU JHQH
SROLPRUILVPOXG XivQMQBIWDPHQWXO $-, $FHVW FDSLWRO €
SDUFXUVXO XOWLPLORU DQL SUREOHPHOH QHVROX LRQC
FHUFHW ULOH DFHVWXL GRPHQLK LD®OQU H XRDGNR O RRHL HEX
DU IL YDORULOH LQFLGHQ HL L SUHYDOHQ HL $-, L JHQR)
SUHJHQWDWH SDUWLFXODULW LOH FH YL]JHD] PHFDQLVP]
PHWRWWHEDW VXQW GLMAEXMWDONFLLFROXQLPOL L SDUDFOLQL
EROLL L WR[LFLW LL KHSDWLFH L FDUGLDFH(MWHIDPBFHD)
UROXO YDULDQWHORD+3$RAL FEWHHDR LIHXOL L QWR® BUDLE
WHRUHWLF L SUDFWLF D WHVW ULL VDOH WLPSXULL €
P VXUDUH D LQGLFLORU SUHGLFWLYL DL DIHFW ULL RUJEC
FRPSRUWDPHQWDOH vQ FRPSOLDQ D OD WUDWDPHQW

&DSLWRORWHUIADO L PHWRGH GWHIHQWHWDWHFWHUL
ORWXULORU GH FD]XUL L GH FRQWURO FDUH DX LQFOX
FULWHULLORU ,/$5 FX YKUVWD vQWUH L GH DQL 6XQ\
VWXGLX L PHWRGRORJLD GH FDOFXO DO YROXPXOXL H D
VWXGLX FOLQLF FRQWURODW &DSLWROXO RIHU GHWDOL
PHWRGHOH JHQHUDOH GHHPHUGHWDRXHP XGOLWH. 1D WGHD WH O R
PHWRGRORJLD WHVW ULL GXS FHOH VFRUXUL L LQGL
H[SXV L PHWRGRORJLD IRORVLW SHQWUX VWXGLXQO JH(
uv D WHWQ@HILFHUFHWDWH SUHFXP L 3URWRFROXO GF
FHUFHWD L 6XQW GHVFULVH PHWRGHOH GH HYDOXDUH VW
DX VWDW OD ED]D IRUPXO ULL FRQFOX]JLLORU JHQHUDOH



&DSLWRGBXROFLHBHD SROLPRUDAPE GXU DMBHHFWHQH F
SDUDFODGRBEWURWHL MXYHQLOH LGLRBBWRRHNED \SM.ERIA
UH]XOWDWHOH VWXGLXOXL FH LQ GH SDUWLFXODULW
LGLRSDWLFH 1Q DFHUWXEDRBEWROGV®@P EBHO/HF WIRWXUL GH
GHPRJUDILFL L VRFLDOL 8OWHULRU VXQW H[SXVH UH]XO
DYXW GUHSW VFRS LGHQWLILFDUHD JUDGXOXL DFWLYLW
WR[LFLWDWH JDVWURLQWHVWLQDO SHQWUX $7+)5VoXIE\L (
SUHJHQWDWH UH]XOWDWHOH PHWRGHORU HOHFEWURIL]LR
FDOLWDWLY L FDQWLWDWLY D DIHFW ULL RUIBBWRNWKH$
6XEFDSLWROXO GHGLFDW UH]XOWDWHORU LQYHVWLID LL
uvV D DHQWHIOD VXELHF LL FX DUWULW MXYHQLO LGLR
vQ ED]D JHQRWLSXULORU GHSLVWDWH 6XQW H[SXVH UH]J.
$-, FRQIRUP VFRUXULORU GH HYDOXDUH DSOLFDWH 6SUH
FHUFHW ULL UHOD LLORU GLQWUH SDUDPHWULL FOLQLFL
$VWIIDRE LQXW FDUDFWHULVWLFD VFUHHQLQJXOXL SRWHQ
LQL LHULL WHUDSLHL GH IRQG

&DSLWROXO A'LVEX LLOH DVXSUD LQHIOOOGMD \8 H D RXIW
UH]XOWDWHORU FRPSDUDUHD DFHVWRUD FX GDWH VLPL
DVSHFWHORU GH QRXWDWH SH SODQ QD LRQDO GH]YROW



9,=,81, &217(0325$1( '(635( 686&(37,%,/,7$7($
*(1(7,& , ,172/(5%$1 $ 0(',&$0(172%$6 11 $575,7%
-89(1,/ ,',23%$7,&

6SHFWUXO SROLP RII+MR®XS XIBHD H L

6WUXFWXUD ELRFKLPLF D PHWLOHQWHWUDKLGRIRODMW
DQXO LDU WRSRJUDILD VD JHQHWLF SH EUD XO VFXU

> @ 'H PHQ LRQDW F YDULDHQSMD VSRULW DHIQHIL XQLO
DFHVW JHQRWP® OFRPPDULLLFRQJHQLWDOH FRPSOLFD LL
FDUGLRYDVFXODWHXOBDXDAXOSVLKLDWULFH 'H L PDL PXO
QHFRQILUPDWH VDX FRQWURYHUVDWH VFRSXO FHUFHW W
L HWQLF D JHQRWLSXULORU DVRFLDWH ,QIRUPD LLOH H|
VWXGLHUHD DVRFLHULORU GLQWUH GHILFLWXO JHQHWHE |
GDWH GH WISREXAD LMQHWLFD SRSXOD LHL SULQ HYILGHC
HWQLFH HYROXWLYH SUHFXP L OD HY¥DOX@®UHD LPSDFW X

'LOENHQ HW DO SXEOLF UH]XOWDWHOH SUHYDOHQ H
H DQWLRQ GH GH QRL @VFRWHOH YUDW R GLVWULI
KRPRJLJR L vQ UHJLXQHD $PHULFLL &HQWUDOH ]JRQHL OHC

Mexico

lialy Campania

Italy Sicily

MNarthern China, Han
US Allanta, Hispanies

liaily Veneto, Whites
Spain, Whites
France, Strashbourg
Hungary

US Aflanta, Whites
|srae|

Southern China, Han
Australia, Whites
Russia

Area, ethnicity

The Metherlands
Canada Alberta, Whites
Finland

US Allanta, Blacks

I

10 20 30 40
Prevalence of homozygous TT genotype [two 677C>T dlleles)

JLIXUDUHYDOHQ D JHQRWLSXOXL 77 KRPR]JLJRW GRX D
Q VFX LORU GXS ]J]RQD JHRJUDILF LRUIWLQH HWQI

'LVWULEX LD FHORU WUHL JHQRWLSXUL &&7®&)HB VLY S
PDMRULWDWHD UHJLXQLORU D IRVW VLPLODU FX FHWDXD
FRQGL LH HVWH VWDELOLWDWHD IUHFYHQ HL DOHOHORU
WDEHOXO 1X DX IRVW J VLWH GLIHUHQ H GLQWUH VH[H



GHPRQVWUDW XQ H[FHV UHODWLY GH KRPRJLJR L 77 vQ
KHWHURJLJR L vQ +HOVLQNL )LQODQGD L VXGXO &KLQHL

7TDEHOXOWULEX LD JERRYW LB XWUHSWMWLOH +DUG\ :HLRQE&UJ

Genotype (No) Observed/expected
Sample
Area No ccC CcT T CE T T p value, ¥*
Europe
ltaly, Sicily 468 138 236 94 1.0 1.0 1.0
ltaly, Campania 500 172 196 132 1.2 0.8 1.2 p <0.05
ltaly, Veneto
Italian whites 385 128 198 59 1.0 1.1 0.9
Spain, mulficentre
Spanish whites 601 265 265 71 1.0 1.0 1.0
France, Strasbourg 178 72 85 21 1.0 1.0 0.9
The MNetherlands 188 97 79 12 1.0 1.1 0.9
Finland, Helsinki 545 293 230 22 1.0 1.1 0.6 p <0.05
Hungary 378 165 171 42 1.0 1.0 1.0
Russia 587 312 234 4] 1.0 1.0 1.0
Middle East
Israel 210 120 72 18 1.0 0.9 1.3
China
North, Han 643 201 315 127 1.0 1.0 1.0
South, Han 430 167 228 35 0.9 1.2 0.7 p <0.05
Oceania
Australia
Whites 288 146 119 23 1.0 1.0 1.0
Americas
Mexico 500 91 248 161 1.0 1.0 1.0
USA, Atlanta
Whites 300 142 126 32 1.0 1.0 1.1
Blacks 298 231 59 8 1.0 0.9 1.7
Hispanics 42 22 29 11 1.0 1.0 1.0
Asian 26 16 G 1 1.0 1.0 0.9
Other, unknown 100 63 32 5 1.0 1.0 1.1
Canada, Alberta
Whites 240 136 90 14 1.0 1.0 1.0

2 YDULDQW SRHIWPABUH]DQW QR PRGLILFDUH D XQHL VHF
GH VHFYHQ D $'1 D WHSWDW 9DULDIgW)S FWWHPRL FREBRB
YDULDQW D IR¥M5GHG@XPLUW OMDX &:7 $VSHFWXO UH
VOQVHDPQ F vQ ORFRYX® &LWRQLOHQWVWH ED]D DJRWDW ¢
HVWH ED]D DJRWDWW$'"H DRKMMOWLRQOLHFDUH SHUVRDQ D
07+)5 XQD GH OD PDPD VD L XQD GH OD WDW 0¥ A) XF X3RV
ORFXVXO VXQW UHSUH]JHQWDWH vQ ILJXUD > @L7UI
SROLPRWAH)¥QH UHIHU OD PRGXO vQ FDUH DQXPLWH WU "
S ULQ L OD FRSLL 1Q DFHVW WLS GH WUDQVPLWHUH WU "
SHUVRDQ PR WHQH WHLGRYH BREHVIDGH KIQVH XQD GH OL
FXYLQWH SHQWUX FD R WU V WXU UHFHVLY V VH PDQLI
UHFHVLYH DWKW GH OD PDP FkW L GH OD WDW

$FHVW WLS GH WUDQVPLWHUH SRDWH GXFH OD DISDUL
UHFHVLYH vQWU R IDPLOLH (VWH LPSRUWDQW V vQ HOH
SXWHD HYDOXD ULVFXO XQHL DQXPLWH FRQGL LL JHQHWL
GH FRQVLOLHUGHI SQHWH® LH



Grandmaother Grandfather
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J)LIXD *HQRWQBX)BL& 7 &HQWHU IRU 'LVWH@mVH &RQWL

1IRWO7+)5 && GRX FRSLL DOH & FkWH XQ HPHRSBDU&GHROD |

FRSLH D OXL & GH OD XQ S ULQWH R FRGBLHS OXIZ 7GREK OPRBEHLC

7 FkWH XQ H[HPSODU GH OD ILHFDUH S ULQWH 8Q JHQRWLS
SHQWUX R DQXPLW WU V WXU

1XP UXO GH SHUVRDQH FDUH SRVHG ILHFDUH GLQWU|
OD SRIBKX 1Q FRQGL LLOH FRQVXPXOXL GH DFLESROLF VGID
GHWHUPLQ R FRQFHQWUD LH PHGLH GH DFLG IROLF vQ V
GHFKkW OD SHUVRDOQHIH FR&BQRWLSXO

2 DOW YDULDQW D SROLPRUILVPXO0+ Y580 H L& H ¥ AHD Y Dy
YDULDQWIDBDIHQVQ ORFXVED+)5 X®GHJEMD $'1 D WHSWDW
VQORFXLW FX &LWR]JLQ $FWXDOPHQWH QX H[LVW VXILF
07+)5$ & SRDWH DIHFWD VHPQLILFDWLY PRGXO vQ FDUH
> @

SOWLPHOH GDWHVRIHUWLWAH GHPR'@VWUHD] F IUHFYHQ I
& HVWH OD SRSXOD LD UDVHL DOEH QRQ KLVSDQLFH vQ Y

SUHFXP L JHQRWLSXO KHWHUR]JLJRW $& vQ YDORDUH
5HIHULWRU OD DOHOD 7 SUHYDOHQ D FHD PDL PDUH HVWt#
S *HQRWLSXO KHWHUR]LJRW &7 LD YDORUL GH
KRPR]JLJRW GH77 + S SHQWUX HWQLD VLPLC
R GLVWULEX LH D DOHOHL & GH N + S
+ S SHQWUX LQWHUYDOXO GH YKkUVWH +
DOHOD 7 VQUHJLVWUHD] R UDW GH U VSKQGLUH GH :
&7 L 77 VXQW U VSKQGLWH vQ 1 + S

* S 'H DVHPHQHD D IRVW FHUFHWDW U V



IXQF LH GH VH[ $VWIHO V D GHPRQVWUDW R GLIHUHD Q

IHPLQLQ vQ U VSKQGLUHD DOHOHL & YV s L
IQ FD]XO JHQRWLIB PWQARVL PLODXID DVWIHO SHOQWUX JHQR\
S SHQWUX &7 YV S L SHQWUX 77

5 VSKkQGLUHD JOREDO SHQWUX UDVD DOE QRQ KLVSD(
D FRQVWLWXLW N + LDU D DOHOHL 7 SH
DFHHD L JUXS GH YkKkUVWH = GH 1 + *H
YDORDUHD GH 1l + OD QRQ KLVSDQLFL LD
| + L N + > @

$X IRVW GH BDNAHHFRHPHWH VWXGLL FDUH DX FRQVWDWD!
SROLPRUILVPXOXL K LBBBKQWIUH SREBR&RY D HWWH: GH
LL+ D DKKXYHOHL L D DOHOHL IQ FD]XMHBRIXODVW VWDE
QLYHO PHGLX DO SROLPRUILVPXOXL & 7 +R LDU U
GLIHU HVHQ LDO GH YDORDUHD WHRUHWLF FH UH]XOW
JUHFYHQ HOH JHQRWLSXULORU REVHUYDWH SHQWUX SROL
$$ + && * 'LVWULEX LD ITUHFYHQ HORU FODVHORU
HFKLOLEUXOXL +DUG\ :HLQEHUJ S > @

(YDOXDUHD JHQHWLF FX VFRS GH GLDJRWWWU W[DP
*HQO7+)5 FRGLILF SURWHL/GD5 URDWHD WIRPHUHFD RUJDQL)
SURFHVH]H DFLGXO IROLF 07; HVYWH XQ DQWDJRQLVW GH
WUDQVSRUW DFWLY PHGLDW GH SXUWHW R UXGH /B¥R BRIMD W
DFLGXOXL IROLF SULQ LQKLEDUHD GLKLGURIRODW UHGXF
LPSOLFDWH vQ FDOHD IRODWXOXL FXP DU IL PHWLOHQWH
VLQWH]D DFLGXOXL QXFOHLF L IDYRUL]J]HD] PRDUWHRBDUFHC
SRDWH GHWHUPLQD RSULUHD VLQWH]HL $'1 L DU SXWHD
SURWHLQHORU 5HFHQW D IRVW GHWSHXPDQDIH U WQXFAMX
FRPSOHW FDUH GHPRQVWUHD] F GRPHQLXO FDWDOLWL
UHJODWRU '5 SULQWU XQ OLQNHU FDUH WUD&HWMHB L Q\X
DGHQRVLOKRPRFLVWHLQD $GR+F\ OHJDW GH 5' UHSUH]}
GB7+)5 GHILQLW FD DFWLYLWDWH UH]JLGXDO PDL PLF Gt
FDUDFWHUL]DW GLQ SXQFW GH YHGHUH ELRFKLPLF SULQ
FLVWDWLRQLQHL SODVPDWLFH>L @HWLRQLQ SODVPDWLF



Linker

AdoHcy

JLIXUBHSUH]HQWDUHD VFKHPDOVkKF5 XIPBYWBXFWXUDO
1RW 2UJDQL]DUHD GRPHQLLORU 07+)5 1XPHUHOH GDWH
DPLQRDFL]JLORU % 6WUXFWXUD LOXVWUDWLY D 07+)5
DUKLWHFWXUD GRPHQLXOXL .L OLJDQ]LL )$" 10DYLQ
DGHQRVLORPRFLVWHLQ

ULPXO VWXGLX OD QLYHO GH JHQRP FDUH D FHUFH)
PHWRWUWHFODW D IRVW SXEOLFDW GH F WUH &REE L FRODE
JHQHUDO GH D VPEXQ W L vQ HOHJHUHD YAHM RWIOBH][ VW L L
vQ FHOH GLQ XUP V GHILQHDVF XQ PRGHO PXOWLIDFW!
PDL PXOWH YDULDQWH JHQHWLFH L IDFWRUL GH PHGLX ¢
&+$506 -,$ *:$6 L D LQFOXV vQ XUPD XQXL FRQWURO VWU

GH FD]XUL GH $-, 9DULDELOHOH GHPRJUDILFH L IFOLGQ
GXS OXQL PHGLDQD OXQL LQWHIW R IV@ HR[DWXHAE L DEH
PJ P LQWHUYDO 5 VSXQVXO FOLQLF D IRVW HYDOXD
FRSLLL vQ IXQF LH GH U VSXQV OD WUDWDPHQW vQ SDWU':

$&5 3HGL $&5 3HAB&S5 3HGL > @

'"H Q R WrbDajrit&tea studiilor W P W pebttu ISNP-urile, care sunt predictori pentru non-

U V S X Qnénsttexardl fost efectuate printre populaD D,Gaxe@WIHWH DUWULW UHXI

'XS FXP PHQ LRQHD] $YUDPRYLF HO DO > @ vVvQ FD(
H DQWLRQ GH FRSLL DX IRVW LGHQWLILFDMWAHLDRRFRAEY
OD WHUDSLD FX 0707)5HIQRWL SXWLEBHUV L $%&& UV
SUDFWLF R S WULPH GLQ SUREDQ]L DX IRVW FODVLILFD L
WUHFX L OD WHIUB$2ODVELRORILWGHPRQVWUDW DVRFLHUL F>



VWXGLLOH SH ERBQLR SR HPPOXPPXOWRU PHWDDQDOL]H OD ¢
SOXV DFHVWHD DX IRVW DVRFLDWH L FX QRQ U VSXQVXO

iQ $5 UH]XOWDWHOH SULYLQG WHVWDUHD JHQHWLF FD
DWKW PR QRFHPXOMFLFHQWULF 8Q VWXGLX GLQ $OJHULD
H DQWLRQ GH GH SDFLHQ L GLDJQRVWLFD L FX $5 OD UD
07; GXS XQ DQ GH WUDWDPHQW &RPSDUD LD IUHFYHQ HC
$ & vQ IXQF LH GH WR[LFLWDWHD 07; QX D DU WDW GLI}
IRVW J VLW QLFLR GLIHUHQ VHPQLILFDWLY SULQ DQD!
IXQF LH GH WR[LFLWDWHD 07; &X WRDWH DFHVWHD DO}

DGYHUVH 07; >S 25 ,‘| + @ vQ WLPS FH
SURWHFWRU >S 25 | + @ > @
7RWRGDW GXS DVH OXQL GH WUDWDPHQW FX 07;
PRGHUDW L QRQ UHVSRQGHUL FRQIRUP FULW

IUHFYHQ HORU JHQRWLSLFH D 613 XOXL $ & QX D DU W
DFHVWHD DOHOD $ D IRVW PDL IUHFYHQW vQ U VSXQV
VHPQLILFDWLY D IRVW J VLW SULQ FRPSDUDUHD IUHFYHC
(8/$5 S ODL PXOW DOHOD $ D IRVW DVRFLDW VHPQL
PRGHUDW OD 07; S 25 N + 'LPSRWU
VHPQLILFDWLY FX XQ U VSXQV (8/$5 VODE > @

8Q DOW VWXGLX UHDOL]DW FIBWH ID GIQF O X YHQH W R S/DI(C
PHWDEROLFH LQWUDFHOXODUH D 07; L UHDF LLOH GH ID]
DUWULW UHXPDWRLG WUDWD L FX 07; 5HJUHVLLOH ORJL
SH JHQRWLS KDSORWLS $X IRVW FUHD L LQGLFLL GH ULV
FRQVLGHUDUH FDOHDDROBUWRU KRPRKRRRH)IRV
7 DX IRVW DVRFLD L FX XQ SURILO GH QRQ U VSXQV OD 07

2 PHWDDQDOL] HIHFWXDW GH F WUH &KHQ HW D@ D
29, (0%%$6( GLQWUH FDUH VW XGLLvE20 B @GV LRDQH. ¥ X I
ODUHD %ULWDWDKWWL®SEOX IRVW H{WUDVH SHQWUX D WRWDC
vQ $-, 1Q WRWDO DX IRVW DQDOL]DWH GH VLWXVUXU L@ H
'LQ FHOH GH VLWXVXUL JHQHWLFH D QYW@ R PR GEHRMUH 5!
PRGHOH JHQHWLFHOBRGBKRPRUIUWPXO vQD IRVW DVRFLDW F}
PRGHOXO UHFHVLY 25 N +

8Q VWXGLX HIHFWXDW vQ /MXEOMDQD GH F WUH $YUTL
IDUPDFRJHQHWLFH FDUH V DX GRYHGLW D IL JHQRWLSXO
IROD LORU DVRFLD L VHPQLILFDWLY VWDWLVWLF FX WLPS



$VWIHO IDFWRULL JHQHWLFL FRQWUBLHE ®IDHSOF LK QW DI
SODQ GH U VSXQV OD WUDWDPHQW 'RDU SULQ LQWHUPHG
HVWLPDUHW RERFUWLLL OD 07; > @

 QGLFLL GH DFWLYLWDWH FOLQLF vQ $-,

$YKkQG vQ YHGHUH VFKLPE ULOH vQ DFWLYLWDWHD EROC
FRPSRQHQWH VXJHUHD] F ERDOD HVWH PDL DFWLFWLYQ W
$VWIHO VH IDFH DSHO OD XQ LQGLFH FRPSXV JUXSDW
VLQJXU U VSXQV 'H H[HPSOX YDULDELOHOH GH ED] SUR!
$&5 SHQWUX $-, DX IRVW FRPELQDWH vQWU R GHILQL LH
FHEDUH VH DPHOLRUHD] FOLQLF L FHL FDUH QX > @

$&5 3HGL VH UHIHU OD R VPEXQ W LUH GH FHO SX L
GH HYDOXDUH D U VSXQVXOXL OD WUDWDP HEFW V WXDHRW FGXH
LQFOXGH PDL PXO L LQGLFDWRUL FXP DU IL QXP UXO GH
JHQHUDO D EROLL GH F WUH SDFLHQW VDX S ULQWH

3PWUX D VQGHSOLQL FULWHULLOH $&5 3HGL XQ SDIJ
GH FHO SX LQ GLQWU XQ DQXPLW QXP U GH FULWHULL
SRDWH IL REVHUYDW vQWU R SHULRDG GH WLPS VSHEL!
VQFHSHUHD WUDWDPHQWXOXL

S8WLOL]DUHD LQGLFHOXL $&5 3HGL vQ SUDFWLFD FO
FRPSDUH U VSXQVXO OD W U DV DFCHMDWH VERLW R B L @/IH RAUUW DLW B[P

vVQ FDGUXO DFHVWXL LQGLFH HVWH FRQVLGHUDW XQ V|
OD WUDWDPHQW L SRDWH LQGLFD QHFHVLWDWHD FRQW.L(

(VWH LPSRUWDQW V VXEOLQLHP F $&5 3HGL HVWH
HYDOXDUH XWLOL]DWH vQ $-, L F HYDOXDUH FRPSOHHW |
FULWHULL FXP DU IL $&5 3HGL VPEXQ W LUH GH L $
DOWHOH 'H DVHPHQHD HYDOXDUHD FOLQLF D SOWLRQWY
DGHFYDW D EROLL

9DULDELOHOH GLQ VHWXO GH ED] LQFOXG HYDOXDUF
HYDOXDUHD S ULQ LORU L VDX SDFLHQWXOXL D EXQ VW
DUWIDAXFX DUWULW DFWLY QXP UXO GH DUWLFXOD LL FX
DX IRVW XWLOL]DWH SHQWUX D GHILQL VPEXQ W LUHD G
VPEXQ W LUH - ID GH YDORDUHD LQL LDO vQ GLQ
VQU XW LQGX VH FX



(YLGHQW R PXOWLWXGLQH GH IDFWRUL ELRFKLPLFL F
VDX JUXSDWH vQ SDQQHOXUL GH VFUHHQLQJ DX IRVW S
SURJQR]DUH D FUH WHULL VSRQWDQH D DFWLYLW LL ERO
FXQRVFXW PDUNHU HVWH SURWHLQD 6 LIUDF LXQHD 05
HYDOXD UDWD GH UHF GHUL > + @ &X WRDWHQXFBXWRD
LQFOX L vQ DQXPLWH VFRUXUL YDOLGDWH SHQWUX DSUHF

,QGLFHOH '$6 FRPELQ LQIRUPD LL UHIHULWRDUH OD C
SH OkQJ R P VXU D VW ULL JHQHUDOH GH V Q WDWHXQ U
QXP U GH GH DUWLFXOD LL XPIODWH L VHQVLELOH FX
SHQWUX D HYDOXD vQ PRG RELHFWLY U VSXQVXO SDFL
UHJOHPHQWDWH SHQWUX D FODVLILFD SDFLHQ LL VQLUHP
vQDOW D EROLL vQF vQ DQLL > @

7RW $YUDPRYLPp HW DO XWLOL]HD] VFRUXO -3$'$6
UHVSRQGHULORU SULQ UDWD GH VXE GH HIHFWWH RS
OD WHUDSLD ELRORJLF > @

IQ JHQHUDO YDOLGDUHD VFRUXOXL -$'$6 vQ FHOH
-$'$6 -$'$6 D VHUYLW GUHSW R QRX WUHDSW HYRO
HOXFLGDUHD PDL HIDFW D GLQDPLFLL DFWLYLW LL ERO|
GHPRQVWUHD] SULQ WULDOXUL FOLQLFH IDSWXO F DFH
UDSRUW GH HYROX LH SR]JLWLY DSUHFLDW SULQ LQWHUP

0OXOOHU HW DO vQ FDUGXO XQXL WULDO UDQGRPL]D
GLUHFWD¥NWRDUWUHW SkQ OD UHPLVLD EROLL FX GXUDWD G|
ODUJ VFRUXO FOLQLF -$'$6 GDU L LQGLFHOH $&5 3HGL
DX IRVW UHIHULWH OD GDWHOH GH FRQVHQV &%$55%

& R P S O H Rseb@wobDuillizate, HVWH O XDW revidRiRsQardaGRPSDUD WL Y
regimurilor de dozare metotrexatuluiSubieai unei cH U F SV, ¢hte au primit atat MTX in doze
sub 0,5mg/kgVV SW R&tQ AINS nu au avut nicio diferen VHPQLILFDWLY VvQWUH .
prive te schimbareaQ X P U X O X L iGadtive, invirhg-c¢ Gubieicdin grupul cu doze mari, dar

care nu au luat AINS, au avut mai multe articuéactive (p = 0,036) la 6 luni de administrare.

6FRUXO GH LQRMHRVORIWIA$DDD
&RPRUELGLW LOH SRW YDULD vQ IXQF LH GH VXEWLS:
JHVWLRQDUHD ORU SRDWH IL HVHQ LDO SHQWUX VPEXQ \
GLQWUH FRPSOLFD LLOH RIWDOPRORJLFH FHOH PDL IUHF
WUDFWXOXL XYHDO FDUH SRDWH GXFH OD DIHFWDUHD YH



'LQ FDX]D LQIODPD LHL FURQLFH D DUWLFXOD LLORU
DUWLFXOD LLORU FXP DU IL HUR]JLXQLOH RVRDVH L vQJ
GLVIXQF LH DUWLFXODU L GHIRUPLW L SH WHUPHQ OXQ.

/ID IHO FRSLLL FX $-, SRW SUHJHQWD vQWkU]JUXULQRB .
ERDO DFWLY L WUDWDPHQW FX FRUWLFRVWHURL]L VD
LQIODPD LHL FURQLFH L D WUDWDPHQWXOXL FX FRUWLEFR
GH PDV RVRDV L OD RVWHRSRUR] FHHD FH SRDMLHH @ UH
FX DUWULW MXYHQLO LGLRSDWLF SRW SUH]JHQWD XQ Ul
KLSHUWHQVLXQHD DUWHULDO L GLVIXQF LD HQGRWHOLD
WHUPHQ OXQJ SRW DIHFWD V Q WDWHD PHQWDO L EXQ V
DQ[LHWDWH GHSUHVLH L SUREOHPH VRFLDOH

ODQDIJHPHQWXO DGHMYORUDHN WMRPRUBQGLDO SHQWUX VvF
L D FDOLW LL YLH LL SDFLHQ LORU FX DUWULW MXYHC
PRQLWRUL]D L vQ PRG UHJXODW GH F WUH XQ HFKLSDWM
UHXPDWRORJL RIWDOPRORJL SHGLDWUL L DO L VSHFLD
DFHVWH FRPRUELGLW

Un trial dublu zorb U D Q G RaBtudiiatWaloarea efectelor secundaretotrexatuluin doze
mici la pacieri cu AR [78]. Dintre cei 2.391 de subiecandomiza la MTX, 2.156 (90,20%) au
prezentat orice efect advelis2.080 (87,0%) au prezentat un efect advers spagilui sistem de
organe. Ratele relative ale efectelor secundartogasstinale (HR 1,91; Il 95%: 1,75-2,10),
pulmonare (HR 1,52; IT 95%: 1,16-1,98), infease (HR 1,15; I 95%: 1,01-1,30)hematologice
(HR 1,15; 1195 %: 1,0#,23) au fost crescute pentru MTX in doze micilesgbo. Patolog D KHS D W |
a fost mai frecventin grupul MTX cu nregistrarea a cinci cddw. GH F L U R;]IT 95%D0/0 Dt
0,20, la 100 persoane-ani) fa G H S (clr& muE Rregistrat ciroza (p = 0,03).

8WLOL]DUHD DFLGXOXL IROLF vQ WUDWDPHQWXO DUWI
PDL DOHV DWXJFIL S$UQ@BENSBWBHIL[BWO IROLF MRDF XQ URO
GH GLYL]JLXQH FHOXODU 6 XSOLPHQWDUHD AEKWRFNSERHD B/ABAL
FRQWULEXL OD PHQ LQHUHD XQHL FDQWLW L DGBFYD\W M k
WUDWDPHQWXOXL IQ SRILGD XWLOL] ULL DFLGXOXL IROL
JDVWURLQWHVWLQDOH GXS LIPDFEP\LIQELIVQV U DWHH B VGWHL B H:D ]& R
D WUDWDPHQWXOXL GH IRQG GH SkQ OD FHH@H D LF 8 HWSE
UHPLVLH VDX RE LQHUHD UHPLVLHL vQ WHUDSLDGHRPRBOW |
GH DVHPHQHD HIHFWH DGYHUVH JDVWURLQWHVWLQDOH D
DEGRPLQDOH FDUH DSDU vQDLQWH L GXS DGPLQLWV\



FRPSRUWDPHQWDOH FXP DU IL QHOLQL WH L SOkQV DWHX
OD VLPSWRPHOH IL]JLFH PHQ LRQDWH > @

IQ DFHVW VHQV SHQWUX R WROHUDELOLWDWH PDL PD
VDX PHGLFD LHL DQWLHPHWLFH FKLDU GDF SkQ DVW ]L C
SHGEDWRIDU SHQWUX SDFLHQ LL FX $5 VH FRQVLGHU HFKL¢
VXSOLPHQW ULL DFLGXOXL IROLF /D FRSLL DFWXDOPHQV
,,,&LYDODELOH GRDU H[FOXVLY SHQWUX HIHFWHOH DGYHU

Pentru a F X D Q VddebteFdiecte secundare, in 2011, Bulatovicolaboratori SXEOLF
elaborareai validarea scorului de severitate a intoleeata metotrexaf{MISS) [42]. Chestionarul
MISS iniial a fost validat la paciein cu AJl din University Medical Center Utrecht prin
GHWHUPLQDIiUddl® d& ® @doriind/intre paciecu L FHL | U LQWROHUDAQ
cum este stabilit de standardulde & HVW VFRU SRDWH DMXWD PHGlarFLL V
adverse lanetotrexat L V' LD GHFL]LL veQajustdidaDdazéed, sshihibdrela modului de
admiQLVWUDUH VDX DGRSWDUHD DOW R aPestHadicarséatQ W U X D J

(VWH LPSRUWDQW GH PHQ LRQDW F VFRUXO 0,66 HVWI
LQWHUSUHWDUHD VD DU WUHEXL V ILH U[ISBDIOLHQW G JFH W)
WHUD PHHARAMXU DWW DF LLORU 'BRYBHHIVHH @X RIFLDWBIX LQV WL
FRQFHSXWH SHQWUX D P VXUD LQWROHUDQ D OD 07X GH
DEVHQ D LQWROHUDQ HL OD 07; D IRVW FRRYYGGHHWDOW 8D
ILLEALQWROHUDQ OD 07; GDIFV DFAR®IRDUVPDX SWHMHQ D
JDVWURLQWHVWLQDOH vQDLQWH L GXS DGPLQLVWUDUH
LVDX XQ HIHFW QHJDWLY DO DFHVWRU VLPSWRPH vQ JLOH

$FHOD L JUXS GH DXWRUL SXEOLF XQ VWXGLX UHDOL]L
FDUH DX SULPLW 07; SHQWUX WUDWDPHQWXO $5 L DQWUI
XQ HIHFW VHFXQGDU DGYHUV JDVWURLQWHVWLQDODAX R
IDSWOOD WLQHUL LQWROHUDQ D D IRVW PDL IUHFYHQW

8Q VWXGLX PXOWLFHQWULF GLQ $UDELD 6DXGLW FDU
LQIRUPD LDFGHPFRHD WIHIHULWRDUH OD 07; SHQWUX D VWX:
LQGXFH LQWROHUDQ WHUDSHXWLF 6LVWHPDWL]DWHD L
WLPSXO GH DGPLQLVWUDUH D 07; &RPSRQHQWD FRPSRI
PDMRULWDWHD FD]XULORU GH LQWROHUDQ DFHDVWD FX

8Q DOW H[HPSOX GH HYDOXDUH D QHFHVLW LL GH
WHUDSHXWLFH HVWH R FHUFHWDUH FOLQLF SURVBIHHE@/LY
LQGLHQL FX $5 VFRUXO 0,66 PDL PDUH GH SXQFWH D IRV
SDFLHQ LORU FX LQWROHUDQ DX DGPLQLVWUDW 07; SH F



6 D QRWDW F LQWROHUDQ D OD 07; DSDUH LV E¥MIS O B W
PRGLILF VHPQLILFDWLY VFRUXO 0,66 OD GLVWDQ GH D¢
SRIJLWLY VSUH XQ LQGLFH FHO SX LQ $&5 3HGL VvQ RBHHD
UHVSRRGHW]XO $-, LQFOXG JUDYLWDWHD EROLL XQGH SDI
XQ U VSXQV PBHIWRQFHFRWSDUD LH FX FHL FX IRUPH PDL »
DFHDVWD VH PDL HQXPHU G XU DRLD RQUEBVW K MHXDWRKROXAR PD A
SULQ DVRFLHUHD FX DOWH PHGLFDPHQWH FXP DU IL
LPXQRVXSUHVRDUH

 QVWUXPHQWH GH HYDOXDUH D WRJ[L F LPW W.R WKUHHB[ MWL
,QIOXHQ D WR[LF D PHGLFDPHQWHORU vQ FDGUXO
UHXPDWLVPDOH HVWH FRQWURYHUVDW GH PDL PXOWH
SRVLELOD GHSLVWDUH VXEFOLQLF D PDQLIHVW ULORU *
KHPROHXFRJUDPHL FRPSOHWH FUHDWLQLQHL VHULEH
PHWRWUHMWXBRHQHD VH UHFRPDQG UHSHWDUHD DFHV
GR]D SUHSDURWSODXLOBDU OXQL GXS VWDELOL]DUHD DFH
+HSDWRWR[LFLWDWHD VH UHIHU OD EFDSDFLWDWHD XC
GDXQH KHSDWLFH $FHDVWD SRDWH IL FDX]DW G/ RVIVDUL
FKLPLFH LQIHF LL YLUDOH DOFRRO VXSOLPHQWH DOLPH
YDULD GH OD LQIODPD LH X RDU OD DIHF LXQL KHSDWLF
VWHDWR]D KHSDWLF FLUR]D L FKLDU LQVXILFLHQ D KHS
+HSDWRWR[LFLWDWHD SRDWH IL FODVLILFDW vQ WUHL
+HSDWRWR[LFLWDWH GLUHFW $FHDVWD DSDUH DWXQFL
FHOXOHORU KHSDWLFH SURYRFKQG OH]JLXQL KHSDWLFF
SDUDFHWDPROXO vQ GR]JH PDUL VDX DQXPLWH DQWLELR
GLUHFWH KHSDWLFH
+HSDWRWR[LFLWDWH LGLRVLQFUDWLF $FHVW WLS GH |
XQ DQXPLW DJHQW vQ FDUH OH]LXQLOH KHSDWLFH VH
XWLOL]JHD] VXEVWDQ D vQ WLPS FH PDMRULWDWHD SH
HIHFWH DGYHUVH KHSDWLFH $FHDVWD SRDWH IL GLILFL
+HSDWRWR[LFLWDWH PHWDEROLF $SDUH DWXQFLWEKQG
SURGXF SURGXVH PHWDEROLFH FDUH VXQW WR[LFH SHC
H[FHVLY GH DOFRRO SRDWH GXFH OD KHSDWRWR[LFLW
DFHWDOGHKLGHL XQ SURGXV WR[LF DO DOFRROXOXL



6HPQHOH L VLPSWRPHOH KHSDWRWR[LFLW LL SRW YD
D DEGRPHQXOXL LFWHU FRORUDUHD JDOEHQ D SLHOLL
vQ JUHXWDWH L PRGLILF UL vQ IXQF LD ILFDWXOXL REVH
QLYHOXOXL GH HQ]JLPH KHSDWLFH /D FUH WHUHD YDORU
HVWLPDW GHPHWYRWIXH[PNWMDJOD IL VLVWDW > @

/ID FRSLLL FX $-, FDUH DX LQL LDW L FRQWLQX WUDW
OLPLWHOH GH QRUP VWLSXODWH GH F WUH $%$6/' L (63*+9
PHWRG QHLQYD]LY FDUH V HVWLPH]H DIHFWDUHD VXEF
VSRULULL GR]JHL GH 07; vQ FD]XO XWLOL] ULL OXL vQ PRQ
QX D IRVW GHPRQVWUDW 'LQ FRQWUD DFHVW IDSW SRDW
$67 > @

26DW FX HYROX LD LQJLQHULHL ELRPROHFXODUH D
ELRPDUNHUEK\BOWWUOUBGHLRQDOL FDUH SRW DMXWD vQ
DFHDVWD V VH H[SULPH FOLQLF 3ULQWUH DFH WL ELRF

JHQHWLFH +/$%$ % '5% HWF PDUNHULL VHULFL

KLVWRORJLFL )$%3 PDRNHULHWWXGLD L SULQ WHKQROR
SHUR[LUHGRI[LQ HWF L PLFUR$51 PL5 PL5 H
58&%0 &'6 L '': - FDUH DX LQFOXYV ELRPDUNHUL WUDG

SHQWUX DSUHFLHUHD LQMXULHL KHSDWLFH PHGLFDPHQW

GH FULWHULL FOLQLFH L GH ODERUDWRU SHQWUX D VWD

V ILH UHVSRQVDELO SHQWUX R UHDF LH DGYHUV $FHVW
7LPSXO VQWUH DGPLQLVWUDUHD PHGLFDPHQWXOXL L G
WLPS VQWUH DGPLQLVWUDUHD PHGLFDPHQWXOXL L DS
DGPLQLVWUDUH L GHEXWXO VLPSWRPHORU SRDWH FUH
UHDF LHL DGYHUVH
([FOXGHUHD DOWRU FDX]H SRVLELOH 6H HYDOX@GH] ¢
SDFLHQWXOXL L GDF DFHVWHD SRW IL H[FOXVH
,ZVWRULFXO XWLOL] ULL PHGLFDPHQWXOXL 6H HYDOXH
PRG VLPLODU OD DGPLQLVWUDUHD DQWHULRDU D DFHC
SHDSDUL LD VLPSWRPHORU OD UHWUDJHUHD PHGLFDF
SDFLHQWXOXL DX GLVS UXW GXS UHWUDJHUHD PHGLFD
DFHVWXLD
SHDF LLOH DGYHUVH FXQRVFXWH DOH PHGLFDPHQWXC
FRPSDWLELOH FX UHDF LLOH DGYHUVH FXQRVFXWH DOF
(YDOXDUHD FULWHULLORU GH YHULGLFLWDWH 6H HYDC(



UHDF LL DGYHUVH FXP DU IL WHVWH GH ODERUDWRU V!

6FRUXO 58&%0 JHQHUHD] XQ SXQFWDM WRWDO ED]DW
SUREDELOLWDWHD FD PHGLFDPHQWXO V ILH FDX]D UHDF

'HIDYDQWDMXO DFHVWRU VFRUXUL FRQVW vQ IDIWXO
DFHVWHD VXQW vQDOW VHQVLELOH SHQWUX SDFLHQ LL |
SRSXOD

IQ DUWULWD MXYHQLO LGLRSDWLF $-, HFRJUDILD |
PRWLYH SULQFLSDOXO ILLQG PRQLWRUL]D U P BWRNDDID W
HFRJUDILD KHSDWLF SRDWH IL XWLOL]DW SHQWUX D P
PHWRWU [B@WUX D GHWHFWD HYHQWXDOHOH FRPSOLFD L

B8OWHULRU SULQ DFHDWWHARABDREH S B W LIAHGIHWRHEE N IV H
IRUPH GH $-, vQ VSHFLDO $-, VLVWHPLF SRW LPSOLBD F
VDX GLVIXQF LD KHSDWLF

'HRDUHFH $-, SRDWH IL DVRFLDW FX DOWB XM R EPDX® L\
ERDOD KHSDWLF VWHDWRI]LE QRQ DOFRROLF HFRUUDI
JHVWLRQDUHD DFHVWRU DIHF LXQL KHSDWLFH FRQRRPL
VLPSWRPHORU KHSDWLFH

,PDJLQLOH HFRJUDILFH ' RIHU UH]XOWDWH PDL PXOW
GHKWDQWLWDWLBKL@H/DWHALUH FXP DU IL FHOH HIHFWXD'
XWLOL]HD] GLDPHWUHOH FUDQLR FDXGDO L DQWHURBRYV
SDFLHQX PDODGLL DFXWH L FURQLFH > @ $FHVWHD VXQ
ILFDWXOXL QX L vQ FRQWH[WXO DSDUL LHL ILEUR]JHL VXE

6FRSXO SULQFLSDO DO HODVWRJUDILHL KHSDWLFH HYV
KHSDWLF R FRQGL LH vQ FDUH HVXWXO KHSDWLF V Q W
SURFHVHORU SDWRORJLFH 3HQWUX D HYDOXD DSDUL LD
XW LOHWK QLFL GH HODVWRJUDILH KHSDWLF *DPD ODUJ
VQUHIJLVWUDW 6WUDLQ 7( S6:( $5), 974 (ODVW43 ' 6:(
UH]XOWDWH VLPLODUH EX ELRSVLD KHSDWLF > @

(VWIPSRUBIDHEWR QDW F HODVWRJUDILD KHSDWLF QX v
SRDWH IL IRORVLW FD R PRGDOLWDWH QRQ LQYDJLY L
KHSDWLFH vQ WLPS L SHQWUX D JKLGD GHFL]LLOH GH WU

(ODVWRJUDILD WUDQJLWRULH VH ED]JHD] SH WHKQROF
F UHLD VH HFKLYDOHD] SURSRU LRQDO FX GHQVLWDWH
PRQRFHQWULFH FDUH DX VWXGLDW YDORULOH GHQVLW L
FROHFW ULL SUREDQ]JLORU L WHKQLFD GH HIHFWRDUH DQ



DQXO L DSHUPLVY OXL 'LHWULFK L FRDXWRULL V SXEC(
()680% SHQWUX XWLOL]DUHD FOLQLF D HODVWRJUDILE
La fel, i alte studii au consolidat stabilirea acestei tehni@greciereaK HS D W RIMhR [L F L
administrarea dmetotrexat 2 PHWDDQDOL] vdferib FGIN W HVUHGH\NCHAZ AL L E |
et al., care au utilizak D | H®©d#&te Medline (PubMed), EMBASE, CINAHL The Cochrane
Library pentru a concluzion& GLQ G ehre/aly W@uhit_criterileVHVKMHS DIW RIW R [ L |
prin ELRSVLH KHSDWLF HODVWRJU® I Isistemelde $¢di7 (Fild-W ARRIH V W
AST:ALT), doar in cazul a cinci studii XQ GH D IR ¥lastoyrafid, Coefi@entul de coreda
FXPXODW D IRVW GH FX HWH tudi JH<@I000D)\V8H VHPQLILFDW
8Q VWXGLX HIHFWXDW vQ 3RORQLD SH XQ H DQWERDWG
VWDUHD KHSDWLF SULQ LOQOWHUPHGLXO HODVWRJUDILHL

6SHDUPDQ GH GRDU FX LQGLFHOH GH PDV FRUBRWMDO
(/) VDX GR]D FXPXODWLY GH 07; > @
5DWWDQDNDHPDNRUQ HW DO SXEOLF vQ DQXO Ul

LQFLGHQ D FXPXODWLY D ILEUR]JHL KHSDWLFH OD DQL
PRQRWHUDSLH GH 07; SHQWUX WUDWDPHQWXO SVRULD]L
VHPQLILFDWLY VWDWLVWLF DWXQFL FkQG D IRVW GHWHL
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JLIXUDQFLGHQ D FXPXODWLY D ILEUR]JHL KHSDWLFH OD
DGPLQLVWUHD] WHUDPHWRMRPHEPBPQD/WHWXQ FRPSDUDWLY
DGPLQLVWUHD] PRARMMALUDE DV F X



,QVWUXPHQWH GH DSUHFLHUH D FD U GPLHRWRRWLUFH.[WJ WL L

(IHFWHOH Q R HIWRIWY BVDIWK ®PL. ELQH FRQWXUDWH vQ
SHQWUX SDWRORJLD RQFRORJLF GH RULJLQH KHPDWRORJ
1RPLQDOL]DUHD BHEW VIMRRIR WL WPWH G R VW BGDGHSOQQY UHGD
FDUGLR RQFRORJLH (6& L

&DUGLRWR[LFLWDWHD SRDWH DIHFWD GLIHULWH S U L
LQFOXVLY GLVIXQF LD FDUGLDF FDUH VH UHIHU ODQQF
VQWUHJIXO RUJDQLVP $FHDVWD SRDWH IL H[SULPDW SU
UHVSLUD LH RERVHDO H[FHVLY XPIO WXUL DOH SLFLR
OLFKLGH

$QXPLWH VXEVWDQ H SRW DIHFWD ULWPXO QRUPDO DO
ULWP FDUGLDF $FHVWHD SRW LQFOXGH SDOSLWD LL E
QHUHJXODWH

/D IHO DQXPLWH VXEVWDQ H SRW SURYRFD OH]JLXQL O
VKQJH FHHD FH SRDWH GXFH OD LQVXILFLHQ FDUGUDF
8QHOH PHGLFDPHQWH VDX VXEVWDQ H SRW GHWHUPLQD R
IDFWRU GH ULVF SHQWUX GH]YROWDUHD EROLORU FDUGLFE

&DUGLRWR[LFLWDWHD SRDWH IL UHYHUVLELO vQ XQHC
OD WLPS 7RWX L vQ XQHOH VLWXD LL OH]LXQLOH FDUG
JUDYH VDX FKLDU OD GHEHV

([LVW vQV SX LQH GDWH SULYLQG ULVFXO EDUGLRYD
LQGLFL FXP DU IL KLSHUWHQVLXQH DUWHULDO GLVOL
VQJULMRUDUHD FX SULYLUH OD V Q WDWHD FDUGLRYDVFX

OHWRGHOH QHLQYDJLYH GH GLDJQRVWLF H[SXVH vQ
(OHFWURFDUGLRJUDPD vQ GHULYD LL UHSUH]JLQW XQ W
DSUHFLD SDWRORJLD FDUGLRYDVFXODU DFKL]L LRQDW G

OHWRGD VHURORJLF H[SXV vQ JKLG HVWH ED]DW SH
UHSUH]LQW ELRPDUNHUL GH VWUDWLILEFDUH D ULVFXO
XUPHD] WHUDSLD DQWLWXPRUDO 'DWHOH GHVSUH XWLC
WUDWDPHQWXOXL OD FRSLL FX DWKW PDL PXOW vQ GRI]H
GHILQL vQ PRG GLUHFW LQMXULD PLRFDUGXOXL OD DFHDV

3HQWUX VWUDWLILFDUHD ULVFXOXL GH LQVWDODUH G¥
HVWH WHKQLFD LPDJLVWLF SUHIHUDW FDUH SRDWH
SDUDPHWULORU ' D IXQF LHL VLVWROLFH L GLDVWROLFH



GLQ FDUH GHULY GHILQL LD FDUGLRWR[LFLW LL SUHFEX
SURWRFROXO UHFRPDQGDW SHQWUX FDUGLR RQFRORJLH

6WXGLLOH PRQRFHQWULFH DX GHPRQVWUDW FOLQLF X
L FRODE DX SXEOLFDW R FHUFHWDUH FDUH D LQEOXM
JUXSXO GH FRQWURO D F URU SHUIRUPDQ H YHQWULF
HFRFDUGLRJUDIUMHL FROQY¥FVQLYRYDWHD EROLL D IRVW DSU
'LVIXQF LD GLDVWROLF YHQWULFXODU D IRVW GHPRQVW
FRSLLL GLQ JUXSXO GH VWXGLX FRPSDUDWLY FX FHL GLQ

9L]]JDUGL HW DO SUH]JLQW GDWHOH XQXL VWXGLX HIl
URLFDW D GLVIXQF LHL VLVWROLFHSUL@GWDVVBABKIQDY HE
DPEXODWRUL DIHFWD L GH SROLDUWULW UHXPDWRLG >

8Q DOW VWXGLX GLQ ,QGLD GH WLS FD] FRQWD® DR @ X
GH GH FRSLL 6 D REVHUYDW F VXELHF LL FX R GKUDW
VLVWROLFH L GLDVWROLFH YHQWULFXODUH VWkKQJL PDL
$VHP Q WRU 1LNGRXVW L FRODE DX GHPRQVWUDW VF Gl
DVXSUD D GH SDFLHQ L LUDQLHQL FX $5 'LPHQVLXQLO
VHPQLILFDWLY GH OD YDORULOH QRUPDOH 'H DVHPHQHD
SDUDPHWUX L GXQPRYFERWUDGLF&RULX HVWH SUH]HQWTE
VLVWHPLF DO 07; FDUH LQIOXHQ HD] IUDF LD +'/ FROHVW
IXQF LRQDO D +'/ 3H PRGHO FHOXODU V D GHPRQVWUDW
F WUH 07; FHHD FH UHGXFH IRUPDUHD FHOXOHORU VSX
FROHVWHUROLF > PWRWOEBVBWSPDULH. RQHD] FD XQ IDFWHR
ULVFXOXL GH DSDUL LH GH ERDO FDUGLDF OD SDFLHQ LL

&X WRDWH DFHVWHD $UDQGD 9DOHUD HW DO UHODWEFE
FUHVFXWH OD SDFLHQ LL FX $-, OD IHO FD L QLYHOXULO
DFWLYDUH HQGRWHOLDO vQ VHU FHHD FH vL SON¥XDD W
SHQWUX G3LUXEGRNWLFD L FRQIRUP ,/$5 > @

([LVW VWXGLL FDUH QX DX HYLGHQ LD WLSHDDP HWWWID ¥
DFWLYLWDWHD EROLL VDX WUDWDPHQWXO SH FDUH DFH
PHQ LRQHD] GHVSUH OLSVD XQRU VLPSWRPH FOLQLFH FI
LQFOXVLY FRSLL WY@ WRUL GRUVIFEFXOH DOH )( 96 > @ 'H FF
VWXGLLOH DX SUH]JHQWDW GRYH]L GH DIHFWDUH IXQF LRQ
OD SRSXOD LD DGXOW > @

&HUFHWDUHD IXQF LHL FDUGLRYDVFXODUH OD SDFL}
SUHSRQGHUHQW SH SRSXOD LDWGXQWP BRULERD ROH H B+



SXWHD IL HYDOXD L L SRWHQ LDOXO DSDUL LHL HIHFWX
SHQWUX D SRWHQ D DFHDVW FHUFHWDUH HVW K RHFHVH
UH]XOWDWH GLQ VWXGLHUHD PDL PXOWRU SRSXOD LL GH
XQGH 2YHUEHHN HW DO FDUH GHPRQVWUHD] SH XQ H C
FXSULQ L VQWUH YKUVWD GH OD QRX Q VEXW SkQ WY FX
FHOH DQWHULRU FRQVLGHUDWH GUHSW HWDORQ > @ /X
YDORULORU GH UHIHULQ L DQXPH GDF DFHVWHD DU V
HFRFDUGLRJUDILFH VDX GDF VWUXBGXPHQWLEKDRUGLDEGX
H[SOLF XOWLPXO PRPHQW SULQ IDSWXO F FRSIKXL D GROORD
SRQGHUDO GLQ FRQWXO VHGHQWDULVPXOXL

iQ SULP LQVWDQ VH GHILQH WH WHUPHQXO GH FDUG
D )( 96 SkQ OD YDORUL VXE FD XUPDUH D LQYHVWLJ U
FDUGLDF VDX 08*$ > @ /D SRSXOD LD DGXOW H[LVW UH
GH LQGLFL L PHWRGRORJLD RE LQHULL ORU SHRQIWSWG FDL
VQF QX HVWH GLVSRQLELO OD FRSLL > @

1RPRJUDPHOH LQGLFLORU YHQWULFXQDW B ISHH]®\W W0 WS
LQL LDOH DX DYXW OLPLW ULLDWIRWP RHGLDCMQVBUX JIH O WDW
LH[SULPDUHD ORU SULQ ] VFRU VDX VFPUH FLHQW DO FR & X U
YKUVWH DX IRVW VQUHJLVWUDUHGRH.IFLK®Q D VEH HF® UDEKOIMR \
GH YDULDELOLWDWH VSRULW F® LSJUHFLPBWXERDYH S H QM WX
GH PDV FRUSRUDO VXQW DFFHSRDWH SHIQWUX R QRUPDC

iQ DQXO <DQJ HW DO SXEOLF R DQDOL] FDUH
WHUDSHXWLFH L RIHU R LSRWH] YLDELO SHQWUX GH]YR
WUDWDPHQWXO FDUGLRWR[LFHIWJIXWDLQG& XMW@ GH FKLPLRW!

&RQFHSWXO GH PHGLFLQ SHUVRQDOL]DW vQ $-,
JHQRWLSXULOH DUWULWHL MXYHQLOH LGLRSDWLFH DX
JHQHWLFH L D ELRPDUNHULORU FDUH SULQ DQDOL]F
IDUPDFRJHQHWLE > @ 8QD GLQWUH FHO HSRIBLHOAKXD I
ILJXUD > +* @ &RQIRUP DFHVWHL GLDJUDPH VH GHPR!
SHUVRQDOL]DWH D PDQDJHPHQWXOXL IRUPHORU ROLJR
LQFLGHQ PDL PDUH
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JLIXUROXVWHUH SURSXVH GH FODVLILFDUH D D@VUL\

$ DGPBHWRWOHHVYWH FRQVLGHUDW VWDQGDUG GH DXU
LGLRSPMWL AWK DUWULWD UHXPDWRLG G5HFRPDQG ULOH LQ!



vQ IRUPHOH VLVWHPLFH FX XQ DQXPLW JUDG GH DIHFWD!L
LQL LHUHD L PGIWEWWRBEIWXMXILPHGLDW GXS VWDELOLUH!

3HQWUX HVWLPDUHD UH]XP MMV R DRIDW U \RP B RRGAMX O
WHUDSLD FRPELQDW H QHFHVDU GH D HOXFLGD IDEWRUL
8QHOH VWXGLL PHQ LRQHD] IDFWRULL FOLQLFL FXP DU
DUWLFXOD LLORU DFWLYH L VWDGLXO UDGLRORJLF >

1X vQ XOWLPXO UKkQG D IRVW SXV vQ GLVFX LH SH S
EROLL SULQ HOXFLGDUHD WUDQVIHUXOXL UHVXUVHORU H
GDWRUHD] UDWHL vQDOWH GH VSLWDOL] UL VvQ \SHEF]
FRPSOLFD LLORU VDOH IUHFYHQWH &RVW XU L O HWMXIOXLF8\(H
20DQGHL L )UDQ HL > @

(VWH LPSRUWDQW GH SQHDAIYWWMBSWX®HSWDW  vQ
SDFLHQWXOXL VH GHILQH WH'ISODQ RXQ\W H QXX & E D GUR\FIDY
V DGXF GRYH]L SULYLQG QHFHVLWDWHDFEORUG RUDOLDM
SDFLHQ L DGXO L VDX FRSLL SHQWUX FD UHVSRQVDELOL
FRQFUHWH GH WUDWDPHQW QRQ IDUPDFRORJLF SH 0kQJ

S8WLOL]J]DUHD 07; IDVWH BRMHIRDXND BPMGHILW H[SHULHQ
PDUL FX 07; LQFOXVLY OD ARSDRELH® X ORN ¥XQORY DV\GRGQLV
WUDWDPHIDMWWRRRR FREW UHFRPDQGDW FD R RS LXQH SHQ\
FDUDFWHULVWLFL GH SURJQRVWLF UH]JHUYDW L SHQW
FDUDFWHULVWLFL GH SURJQRVWEF WH HISWIDWWH V@ H OHR WD |
VXQW GLVGWRGBRELDHUPDFR FOLQLFH SHQWUX FRQWLQXDUH

$X H[LVWDW PDL PXOWH FHUFHW UL SULYLQG DWRFL}
WR[LFLWDWHD VDX U VSXPK/IXIDUV@DI5 GHPKOWMMH VXQW YI
DFHVWHD V QOB HDSHRWWHPH SUHGHFHVRULORU > @

ORGHOXO FOLQLFR JHQHWLF SURSXV GH FHUFHW WRU
VWDWLVWLF GHHVW PR@HO D LQFOXV GUHSW YDULDELO

*UXSXO GH OXFUX GH 5HXPDWRORJLH GLQ ,WDOLD v
VXILELHQWH GRYH]L SHQWUX D MXVWLILFD DQDOL]D IDL
WUDWDPHQWXO FX 07; vQ SUDFWLFD FOLQLF FXUHQW ¢
ELRPDUNHULL FDSDELOL V SUH]JLF U VSXQVXO OD WUDWTE

'HRFDPGDWO KKOWXBHL GHFDGH DVXSUD WUDWDPHQWX
DERUGDUHD FODVLF GH D XUPD DFHHR UL @B O M WHIQ\D SGHK Y
FOLQLFL GH LQIOXHQ YD GXFH OD DPHOLRUDUHD VW UL

2GDW FX GHVFRSHULUHD JHQHORU FDQGLGDWH-,FDU}



DDS UXW XQ LQWHUHV SHQWUX D vQ HOHJH GDFYDBHNW
UVSXQVXOXL OD WUDWDPHQW > @

'"HILQL LD PHGLFLQLL SHUVRQDOL ®VQKRV WHI[EROMI UIG LQS
XWLOL]JHD] SURILOXO ORU JHEQHHSWLHFYSHHDQ MHWKG ID RUHKIARARNWE IFF |

BURILOXOD GHDFHWQR XOXL vQ SODQ G H DHIHL VW R FALWHINDARMX
VWUXFWXUDW vQ ED]D PDL PXO V&R UHUH@LH 5HH) B HP B WOL C8HHQ M-
UHGXFWD]HL GXS FXP D IRVW RH® LROIHW LB H FDRIH QWV S
DGYHU\WPH WRWIB[DWLQWHUPHGLXO WHVW ULL SFOFLPRWH
LQGLYLGXDOL]DUHD WUDWDPHQW X®XILD@HHERPHK®L F X+ GSLIDRILC

&RQFOX]LL

6WXGLHUHD VXUVHORU ELEOUIRINLDWLAK @D BHWP ILYD RHY L\
07+)5 FDUH LQIOXHQ HDIHGRIPXRHOWDUBRU VHFXQGDUH
SUHFMPHGKBBRWHQ LDOXOXL WHUDSHXWLF

(IHFWXDUHD WHVW ULL PROHFXODU JHQHWLFH SULQ L
QLYHO OPUWRERNYOQELOLWDWHD DSUHFLHULL SDUWLFXODL
HODERUDUHD XQXL V EUHMWRIOQBO BBIOV RIWMBIDIBLAW- LH GH GL
YDULDQWHORU SROLPRUIH vQ $-,

S8UP UHBHWMVLHL IHQRWLSLFH D EROLL L D JUDGXOXL Gl
LPDJLVWLFH vQ IXQF LH GH ¥D4)5DIWFHROG KRRQ GMRE LIS R ¥
VOODUWULWD MXYHQLO LGLRSDWLF OD SDFLHQ LULFX )
HILEDFLWDWH WHUDSHXWLF UHGXV L PMRVRRMEWHMWM | R B
D VWDW OD ED]D FHUFHW ULL JHQHWLFH DDWRUBHORU S|

7THUDSLD SHUVRQDOL]DW UHSUH]JLQW R WUHDSW LPS
'"HRDUHFH DFH WL SDFLHQ L VXQW vQ SHULRDGD GHIDFUH
UHPLVLHL PDODGLHL SRW IL SRWHQ DWH GH WHUDSLD F



0$7(5,%/ , 0(72'( "( &(5&(7%$5(

&DUDFWHULVWLFD JHQHUDO D VWXGLXOXL P ULPHLEL
FRQWURO GHVLIJQXO VWXGLXOXL
SHQWUX DWLQJHUHD VFRSXOXL LSDRRERHFEW IPYHHNDRRGR |
GHFLV HIHFWXDUHD XQXL VWXGLX DQDOLWLF REVHUYD L
FX GLDIJQRVWLFXO GH DUWULW MXYHQLO LGLRSDWLF F
vQ SHULRDGD $VWIHO GH SUREDQ]L DGPL LHDX |
GH JHQRWLS FRSLLL DX IRVW UHSDUWL]D L vQ VXEORWX
[ VXEORWXO PHWRSWERFDBMIWP RUILVP JHQHWLF KHWHUR]JLJRW

Q
f VXEORWXO PHWR®MWHHMWRWL.PRUILVP JHQHWLF KRPR]JLJRW 7

IRWXO GH FRQWURO D IRVW F RPQMWRIWWEXMHLM VRLXQ'S U HE[H (B
SROLPRUILVPHO3HBWWXGH®D D RE LQXW DYL]XO IDYRUDEL
D &HUFHW ULL 860) ALLFRODH 7HVWHPL DQX" vQ FEDGL
FRQVLP PkQWXO LQIRUPDW D IRVW VHPQDW GH ILHEFDUH V
GH IDSWXO F VWXGLXO D LQFOXV DQDOL]H JHQHWLFH D
LQIRUPDW VXSOLPHQWDU

IXKQG vQ FRID/I\EXOWR RGBWMHOH GHVSUH U VSKQGLUHL
FRPSXV OLSVHVF D7FMRQW KFDABWHRIH UH]XOWDWHOH VW
H DQWLRDQH GH FDOLEUX BDFA QALGMQ BDJNXQ RRRISSOOWDL ORI
| FXW UHIHULUH OD U VSKQGLUHD JHRJUDILF D YDULDG
H DQWLRQXOXL VWXGLXOXL SUH]JHQW ( DQWLRQXO GH F
VWDQGDUG SHQWUX VWXGLLOH GH WLS FD] FRQWURO
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XQGH
3 + 3DFLHQ L FX DUWULW MXYHQLO LGLRGDWIL R RRXRLP
GDWHORU ELEOLRJUDILFH IUHFYHQ D YDULDQWHL SROL
3 + 3DFEMRQUWULW MXYHQQD LGURSROLPRBXLOP+DPD JH
3UHVXSXQHP F vQ ORWXO GH FHUFHWDUH YDORDUHD )\

3 3 3

1l
I+

YDORDUHD WDEHODU SHQWUX VHPQLILFD LH VWDWLYV
=+ YDORDUHD WDEHODU 3HQWUX SXWHUHD VWDWLVWLF



| 3URSRU LD VXELHF LORU FDUH VH D WHDSW V DEDQ(
LQYHVWLJIDW T |
, QWURGXFKkQG GDWHO®BMWVQ IRUPXO V D RE

t:s@xE st;°T na T xa
r@wvfraw;~

uzuxL

$VWIHO SHQWUX FHUFHWDUH DX IRVW FUHDWH GRX (
f/IRW GH FD]XUL =+ FHO SX LQ FKWH SDFLHQ L FX GLDJQT
SROLPRUILVP7H)OHWLF D
f IRW SHUVRDQHF®HSKRIQNEURMDHEX GDEFLARVWLFXO VWDELO
| U SROLPRUILYP+JHQHWLF D
( DQWLRQXO D IRFAKWD FMXOWRXWDXON SURJUDPXOXL FRPSX!
GHVWLQDW FDOFXOHORU PDWHPDWLFH SHQWUX VWXGLX
LQWHUDF LXQLORU JHQR HFRORJLFH VDX LQWHUJHQ$FH v
IRVW H/DPVYRPDHQHL FDQGLGDWH FX $-, vQ DGPLQLVWUDU
([HPSOLILF P HVWLPDUHD QXP UXOXL GH SHUHFKL F
DVRFLHUHD FX JHQD SUHFRQL]DW % 07+)5 $GPLWHP XUP
3UHYDOHQ D PDQBGIGHID WY ISRSX®DHVWH HJDO FX
3ROLPRUILVPXO JHQHL 07+)5 GHWHUPLQ IRUPDUHD D D
GH H[ SULQ OLWHUD A$A G4L DOHOD IXQF LRQDO FRPS
JHQRWLSXOXEZ7KRARLIQWWULVF PDMRUDW SHQWUX GBYRC
DGPLQLVWUDUH GH PHWRWUH[DW 3URSRU LD VXELHF LO
5HSXEOLFD OROGRYD HVWH GH
IQ FRQIRUPLWDWH FX OHJHD HFKLOLEUXOXL +DUG\ :HLQ
$VWIHO LQFLGHQ D DOHOHORU FRPSHWHQWH 07+)5 vQ SR
PRUWHQLUH HVWH FHO UHFHVLY
$GPLWHP F ULVFXO GH GH]YROWBRHGWUW BSHEWWVRULL 1
VXELHF LL FX $-, vQ FRPSDUD LH FX FHL SXUWQWRUL D&J D
3XWHUHD VWXGLXOXL WUHEXLH V ILH FHO SX LQ L L
HURDUHD WLS , ,QWURGXFKkQG GDWHOH vQ SURJUDP
FRQWURO



2XWFRAHXOWDW VEFRQWDW HDPVHOD GED
'HVLMFKHPD VWXGLXOXLODWFKHG FDVHVRRX@WXROFD] FR
+\SRWKIHARWH]D WHVWDWHQH RQWXGLXO DVRFLHULL JHQ
'HVLUHG SRWHUHD VWXGLXOXL
6LJQLILFBI@PDHILFDOLD VWDWLWWGH G
*HQBHQD

ORGH RI LQKHRIGMMQF PRIWHOHBHNVVHEH VLY

$OOHOH IUHARMBEGOYD DOHKMWHL vQ SRSXODO

'LVHDVH PRGHOXO GH VWXGLX 6XPPDU\ SDUSMDHMWRUYWU
3 N3
5J LQGLFDWHYV FDQRXAAFW H® OYRIDAHHD
3DUDPHWWHLPHW UX 1XO®XO )XO®HSORIPG X RHGE XV

*HQBHQD * *

7TRWRGDW WeI IHFOWLY KOWH GHWHUPLQDUHD SUH]JHQ |
07+)5 vQ $-, OD SDFLHQ LL FDUH DGPLQLVWUHD] O7LL OR'
YDULDQWHORU SROLPRUIH vQ SRSXOD LD FRSLLORU FX $
XWD@WDOFXOXO HDQWLRQXOXL FRQIRUP IFDFRQMWUR®WDAQ
SUREDQ]LL GLQ FHUFHWDUH DX vQWUXQLW XUP WRDUI

D FRSLL FX YkUVWD FXSULQV vQWUH L DQL
E GLDIJQRVWLF GH DUWULW MXYHQLO LGLRSDWLF
F SDFLHQ ,LLFWWPWDBRWRWIHXJ WX R SHULRDG GH SHVWH
G DFFHSWXO S ULQ LORU VDX D UHSUHJHQWDQWXOXIL OHJ
GH DQL SULQ IRUPXODU GH LQIRUPDUH GH DDHIHF
SDUWLFLSD vQ VWXGLX
&ULWHULLOH GH H[FOXGHUH DX IRVW
D FRSLL FX DUWULW MXYHQLO LGLR®&BWIRMN D[RV QX XUF
E FRSLL FX PDODGLL KHSDWLFH DFXWH L FURQLFH
F FRSLL FX PDOIRUPD LL FRQJHQLWDOH GH FRUG
G VXELHF LL FDUH DX UHIX]DW SDUWLFLSDUHD vQ VWXGL?

7RL VXELHF LL DX IRVW H[DPP@D IL VU I 8 QW WDE8EH) \@
/IDERUDWRUXO $OID'LDJQRVWLADLERE®D)B FBY QHP LDD,Q X860V \
VXEORWXULOH GH FD]XUL QWURQ / L3BRDXG XGH FEWW X |



H[DPLQD L vQ LQFLQWD
KHPROHXFRJUDPD 96+

A1LFRODH 7HVWHPL DQX’
LQWROHPBWRM UGEOLWHO XL '$6

,063 ,IQO/XDL X SWKIODWL UOB® HNLHW. & R S

DQDOLYWHEWRHXH RIPEX QR U RQU R X LD
HOHFWURFDUGLRJUDPD HFRIFDKESRWILICHL D OD YW RJULDARD K
vQ FDGUXO /DERUDWRUXO XLvQHFRD CXIR S WR FIDD FRQX\LU®G IH VEI

LS &SSBHGL

7TRDLLSH®SBLEQALVIW BN PIHRG/IW CH WIR!

'"HVLIQXO VW

UHSUH]JHQWDW vQ ILJXUD

Copit cu AJI (eriternn ILAR)
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Testarea genetici a polimorfizmelor
MTHFR cu MTX

(n=68)

. 2

¥

Lot de cazuri Lot persoane de control
AT+ MTX + Mutatie MTHFR ATl + MTX — Mutatie MTHFR
(n=23) (n=45)
Sublet 1 Sublot 2
AJ +MTX + Mutatie AJI+ MTX + Mutatie
677TT 677CT/1298AC
(n=29) (n=14)
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Examen de laborator si imagistic

Hemoleucograma +VSH
Proteina C reactivi

ALT

AST

Bilirubina totala + fractu
Colesterol total
Trigliceride

Fosfataza alcalina

Ureea

Creatinina

Protrombina

Fibrinogen

Proteina totala
Ecogratia hepatica
Elastografia hepatica
ECG

Ecocardiografia

Apreciere a:
+ Scorurilor de activitate a bolii (S corul
DAS28 31 JADAS 71)
+ Eficacitatii tratamentului (ACR pedi30)
+ Intolerantei terapeutice (Scorul MISS)

— =

Corelarea parametrilor clinico — paraclinici cu prezenta
sau absenta mutatiei in gena cercetata

-

Elaborarea recomandarilor privind testarea genetica
anterior terapielr cu MTX

J)LIXUDHVLIQXO VWXGLXOXL




OHWRGRORJLD DSOLFDW vQ GHFXUVXO FHUFHW ULL
OHWRGHOH JHQHUDOH GH FHUFHWDUH XWLOL]DWH
&OLQLF H[DPHQXO FOLQLF DO VLVWHPXOXL RVWHRDUYV
SDUDFOLQLF LPDJLVWLF L IXQF LRQDO = XOWUD\
HOHFWURFDUGLRJUDILD HODVWRJUDILD KHSDWLF GtFt
LPXQRORJLF D VkQJHOXL
*HQHWLF + UHDF LD GH SROLPHUL]DUH vQ ODQ 5HDO °
6WDWLVWLF
OHWRGHOH GH DFXPXODUH D GDWHORU SULPDUH
6LVWHPXO LQIRUPD LRQDO GH GDWH PHGLFDOH A6,$%$0
&RSLOXOXL
URWRFROXO GH FHUFHWDUH VvVQWUHE UL GHVSUH LVWHF
GH SURJQRVWLF UHJHUYDW DO PDODGLHL L DSUHFLHUL}
5HIXOWDWHOH VFDOHORU GH HYDOXDUH DSOLFDWH $&
SHQWUX QRWDUHD FDUDFWHULVWLFLORU VXELHF LOR

6LVWHPXO LQIRUPD LRQDO GH GDWH PHGLFDOH A6,$%0¢
SHXPDWRORJLH SHGLDWULF GLQ LQFLQWD ,063 ,QVWLWXYV

OHWRGD FOLQLF

SBURWRFROXO GH FHUFHWDUH D IRVW XWLOL]DW SHQW!
L GH FRQWURO &KHVWLRQDUXO D IRVW VWUXFWXUDW SH
UH]XOWDWHORU QHFHVDUH L D LQFOXV R VHULH GWDWW
SHQWUX ILHFDUH SDFLHQW LQFOXV vQ VWXGLX OHWRGD V
GHVSUH GXUDWD VLPSWRPHORRMERIODLERCLVLR® WERPBORL J
HYDOXDUHD UHDF LLORU DGYHUVH OD WUDWDPHQW LD
GRFXPHQWD LD PHGLFDO 1Q FRPSDUWLPHQWXO GHGLFDW
YkUVWD FRSLOXOXL OD GHEXWXO EROLL GXUDWD GH OD
SUHFXP L GLQDPLFD SDUDPHWULORU RE LQX L SULQ DSO
HILFDFLW LL WUDWDPHQWXOXL L DLQWROHUDQ HL OD W
FRPSOHWDWH DX IRVW VXSXVH YHULILF ULL FDQWLWDWL)
FHHD FH D SHUPLV XQLILFDUHD SUHOXFU ULL VWDWLVWLF

([DPHQXO FOLQLF DO VLVWHPXOXL RVWHRDUWLFXODU
REVHUYDUHD L FXDQWLILFDUHD QXP UXOXL GH DUWLFXO
SULQ LOWHUPHGLXO VF ULL YL]XDOH DQDORJH LQWHURJID
VDX S ULQWH LOQWHURJDUHD DVXSUD SUH]JHQ HL L F
JDVWURLQWHVWLQDPHWRONDEPRWLVWUDUHD GH



([DPHQXO DQWURSRPHWULF D IRVW HIHFWXDW OD WR
SHUHWH L D FKQWDUXOXL HOHFWURQLF GH WLS 5(3+12 F
FDGUXO VHF LHL GH 5SHXPDWRORJLH SHGLDWULF VDX '&6,
206 &&0 SH VFDUD FHQWLOLF L] VFRU SHQWUX YkUVW

&DOFXODWRU 9HUVLRQ <« 'DQLHO *UIIH
(YDOXDUHD GRFXPHQWD LHL PHGLFDOH D FRSLLORU V
IRUPXODU H L ILHL PHGLFDOH GH DPEXODWRULX

LGHQWLILFDUH FRPRUELGLW LORU GXUDWHL EROLL G)>
PHGLFDPHQWH UH]XOWDWHORU GH ODERUDWRU L LPDJLV
IRVW DSUREDW GH F WUH &RPLWHWXO GH (WLF D &HUFHYV
FUOWH 'LUHFWRUXO ,063 ,QVWLWXWXO ODPHL L &RSLOXOXL
6FDOH GH HYDOXDUH DSOLFDWH

,QGLFHOH GH DFWLYLWDWH D EROLL '$6

,QGLFHOH GH DFWLYLWDWH D EROLL -%$'$6

,QGLFHOH GH HILFDFLWDWH D WUDWDPHQWXOXL $&5 3H
6FRUXO GH VHYHULWDWR \DOUHR@BWOHUDQ HL OD
SULQWUH FHOH PDL XWLOL]DWH LQVWUXPHQWH GH HYD
‘'LVHDVH $FWLYLW\ 6FRUH FDUH FRQVW GLQ HYDOX
GXUHURDVH L WXPHILDWH HYDOXDUHD JOREDO D EROLL
JRUPXOD GH FDOFXO SHQWUX '$6 HVWH

@ T m O

'$6 [ ¥18' [ ¥ 187 [ /Q96+ [ (*%
8QGH
1$'+ UHSUH]LQW QXP UXO GH DUWLFXOD LL GXUHURDVH
1$7 + QXP UXO GH DUWLFXOD LL WXPHILDWH
96+ + YLWH]D GH VHGLPHQWDUH D KHPDWLLORU
/Q + ORJDULWPXO QDWXUDO
(*% + HYDOXDUHD JOREDO HDSDFWH MWV GIXS ERBODD 5 N L XD
$FH WL SDUDPHWUL SQWSOLPWURGXOHFWURQLF '$6 .
6\WMHFDUH FDOFXOHD] '$6 GXS IRUIPHSGIDYDORDVW BBLRE W
VWDELOLW R DFWLYLWDWH D EROLL MRDV PRGHUDW V
FRUHVSXQGH DFWLYLW LL VQDQRMRGHY®OWH '$6 DFWLFR
DFWLYLW LL PLQLPDOH VDX UHPLVLXQLL PDODGLHL
,QGLFHOH GH DFWLYLWDWH D EROLL -$'$6 D LQFOX
JOREDO GH F WUH PHGLF D DFWLYLW LL EROLEPPXQ@BWDW
OLSV GH DFWLYLWDWH L DFWLYLWDWH PD[LP HYDC



VDX S ULQWH P VXUDW SH VFDUD YL]XDO DQDORJ GH
YLWH]D GH VHGLPHQWDUH D KHPDWLLORU QRUPDOL]DW (

96+Q 96+

L QXP UXO GH DUWLFXOD LL DEWLYH

$FHDVW YHUVLXQH D VEFRUXOXL D IRVW HODERUDW |
UHXPDWERORJDFLQFOXVY GH DUWLFXOD LL (VWH LPSRUWE
LQFOXGH FRORDQD WRUDFLF L ORPEDU LQFOXVH vQ SU
GH 3HGLDWULF 5KHXPDWRORJ\ ,QWHUQDWLRQ®H FHGEDD
5KHXPDWRORJ\ &ROODERUDWLYH 6WXG\ *URXS 35&6* 3
IRUPDO VvQ VWXGLLOH FOLQLFH VH UHFRPDQG FRPELQD
ORPEDUH vVQWU R VLQJXU DUWLFXOD LH ([FOXVLY DUWL
DUWLEXOD LLORU DFWLYH GHRDUHFH QX SRW IL WXPHILD
-$'$6 HVYWH FDOFXODW FD VXPD VLPSO D VFRUXULORU FH
JOREDO GH SHQWUX -$'$6 ,QVWUXPHQWXO HVWH IH]
vQ SURFHVXO GH DQDOL] GH YDOLGDUH D GHPRQVWUDW
VFKLPE ULOH LPSRUWDQWH GLQ SXQFW GH YHGHUH FOLQL

 QGLFHOH GH HILFDFLWDWH D WUDWDPHQWXOXL $&5
HODERUDWH GH $PHULFDQ &ROOHJH RI 5KHXPDWRORJ\ S
JOREDO GH F WUH PHGLF D DFWLYLW LL EROLL 9%$6 GH
EXQ VW ULL JHQHUDOH 9%$6 GH FP FDSDFLWDWHD IX
DFWLY GHILQLW FD HIX]LXQH DUWLEXODU VDX ONBIXWD
VHQVLELOLWDWH QXP UXO GH DUWLFXOD LL FX DPSOLW)>
3HGL HVWH GHILQLW FD R VPEXQ W LUH FX FH®LGQX D\DH
YDULDELOH FX FHO PXOW R YDULDELO U PDV DJUBDWW®C
GHILQLW FD DJUDYDUHD D GRX YDULDELOH FX FHO SX L
F X /D VEXUW WLPS GXS SXEOLFDUHD ORU DFHVWH F
HYDOXDUHD U VSXQVXOXL OD WHUDSLH vQ $-, &ULWHULL
68$ FKW L GH $JHQ LD (XURSHDQ SHQWUX OHGLFDPB QM H
VROLFLW VQUHJIJLVWUDUHD PHGLFDPHQWHORU 5HFHQW §
VWXGLLOH FOLQLFH vQ $-, VLVWHPLF DG XJkQG SH OkQ
DEVHQ HL YKUIXULORU IHEULOH ! f& vQ WLPSXO V SW P

,QWROHRIIDWRMIDE{PW HYDOXDW SULQ LQWHUPHGLIXO V
OPHWRWUOH{®W $FHVW FKHVWLRQDU FRQVW GLQ SDWUX
Y UV WXUL L VLPSWRPH FRPSRUWDPHQWDOH L VQUHJLVW
PHWRWUH$DWKXOXLL VLPSWRPH DVRFLDWLYH DGLEF VLPS



VH JKQGPAHMWHR WBHPBWRPHOH VXQW HYDOXDWH vQ PRPHQW
XQ LQWHUYDO GH WLPS VSHFLILF 6LPSWRPHOH FRPSRUW
GH DGPLCADUWMBXUWH OD VLPSWRPHOH JDVWURLQWHVWLQD
0,66 HYWH SXQFWDW SH R VFDO SVLKRPHWULF | U VL
PRGHUDWH VLPSWRPH VHYHUH SHQWUX XQ VFRU PD]
PHWRWUHVFWRU GH + SXQFWH SH FKHVWLRQDUXO 0,66 LQF
DVRFLDWLY VDX FRPSRUWDPHQWDO

OHWRGD SDUDFOLQLF

IDERUDWRUXO GLQ FDGUXO ,063 ,QVWLWXWXO ODPHL
SUREDQ]LORU DIOD L vQ VWD LRQDU VDX GLQ DPEXODWR!
SHQWUX KHPROHXFRJUDP SULQ PHWRGHOH LFLMWESHEBEWD QL
KLGURGLQDPLFH 9LWH]D GH VHGLPHQWDUH D KHPDWLL:
‘'HVWHUJUHQ FDUH SUHVXSXQH VWDELOLUHD WXEXOXL G|
PLOLPHWULF L VH FLWH WH QLYHOXO GH VHGLPHQWDUH [

([DPHQXO ELRFKLPLF VDQJXLQ D IRVW SURFHVDW SULQ
PHWRGD NLQHWLF VWDQGDUGL]DW ,)&& I U SLULGR[DO |
VLQGURPXO KHSDWRFLWROLWLF $/7 $67 VLQGURPXO KH
VLQGURPXO FROHVWDWLF ELOLUXELQD WRWDO L GLUFE
VLQGURPXO PHJHQFKLPDO LQIODPDWRU SURWHLQD & UH]I
XUHHL L FUHDWLQLQHL VHULFH

([SORUDUHD IXQF LRQDO D ILFDWXOXL D IRVW HIHFWX
FDGUXO GHSDUWDPHQWXOXL 'LDJQRVWLF )XQF LRQDO DO
FHULQ HORU vQ YLJRDUH GH VXSUDYHJKHUH D SDFLHQ LC

$X IRVW GHWHUPLQD L XUP WRULL SDUDPHWUL GLPI

OREXOXL VWkKkQJ PP FRQWXUXO HERRUWRXEWRUORUWHFRW
ELOLDUH LQWUDKHSDWLFH GLPHQVLXQHD YHQHL SRUWD

([SORUDUHD HODVWRJUDILF D ILFDWXOXL SULQ )LEUR!
ORWXULOH GH ED] LFRQWURO ,QYHVWLJD LD D IRVW HIt

&39 GLQ GLQ FDGUXO SURJUDPXOXL GH G
QHGXUHURDYV L QX QHFHVLW R SUHJ WLUH SUHDODELO
JLEURG6FDQ 7RXFK (FKRVHQV 3DULV )UDQ D H ED]DW

$FHVW VLVWHP IRORVH WH R H[FLWD LH PHFDQLF H[WHU
VXSUDID D FRUSXOXL FDUH HVWH LQWHJUDW FX XQ WU
XQGHORU GH IRUIHFDUH 7UDQVGXFWRUXO XOWUDVRQLF
IRUIHFDUH FDUH HVWH P VXUDW FRUHVSXQGH YWXWHXBIX



GH D OXQJXO AOLQLHL $ FDUH HVWH LPDJLQHD GH WUDC
P VXUDUHD ULJLGLW LL ILFDWXOXL | U D DILD R LPDJLQ
GDU IDFWRULL GH FRQIX]LH SUHFXP DOHJHUHD VRQGHL
FRQVLGHUDUH DWXQFL FKkQG VH LQWHUSUHWHD] UH]XO
HODVWLFLW LL KHSDWLFH DX IRVW SUHOXDWH GLQ FDGU
LQ OHGLFLQH DQG %LRORJ\ $VWIHO PHGLDQHOH HODVWL
N3D DX IRVW DWULEXLWH JUXSHORU GH YKUVW % +

3HQWUX FRPSOHWDUHD RELHFWLYXOXL FRQIRUP
DQG FDUGLRYDVEXODU WR[LFLW\ GHYHORSHG XQGHU WK
*XLGHOLQHYV > @ DX IRVW HIHFWXDWH HOHFWURFDUGLR.

(OHFWURFDUGLRJUDPD Y UDD R/ Gl | HE W X B\W U IEXDD QD O
*5((1 Y OD VXELHF LL GLQ FDGUXO VWXGLXOXL BX D
ULWPXOXL FDUGLDF LQWHUYDO 34 PP LQWHUYDO 47 FEF
VOQWUH WHIJXPHQWH L HOHFWUR]JL DFHVWHD DX IRVW XQV
PRQWDW HOHFWUR]JL UR X SHQWUX PkQD GUHDSW JDOEH
L UHVSHFWLY QHJUX SHQWUX SLFLRUXO GUHSW (OHFW
LQWHUFRVWDOH UHVSHEWLYH

(FRFDUGLRJUDILD WUDQVWRUDFLF D IRVW HIHFWXDW
VRQGD $ORND 867 3HGLDWULF 3KDVHG $UUD\ 3DUDPH!
'7' 96 + GLDPHWUXO WHOHGLDVWROLF DO YHQWULFXOXO
'76 96 + GLDPHWUXO WHOHVLVWROLF DO YHQWULFXOXO X
97' 96 + YROXPXO WHOHGLDVWROLF DO YHQWULFXOXOXL
976 96 + YROXPXO WHOHVLVWROLF DO YHQWULFXOXOXL
)( £+ IUDF LD DHHBMWHERAHOXOXL VWKQJ
VC OD QLYHO GH LQHO PLWUDO VHSWDO
VC OD QLYHO GH LQHO PLWUDO ODWHUDO

3DUDPHWULL GLDVWROLFL DLHCH®\W WIDFOX GHXO00 WHNKID |

3DUDPHWULL VLVWROLFL DL YHQWULEXOXOXL GUHSW DX |
WULFXWSL@BL MQYHO GH SHUHWH ODWHUDO DO YHQWULFRO
SXOPRQDU

+

~N ~h ~h ~h ~ ~hn ~

OHWRGD JHQHWLF
ORVWUHOH GH VKQJH FROHFWDW GH OD VXELHF LL GL
FRQJHODWRU OD z& L DQRQLPL]DWH GH F WUH /DERUDW
OD FRQWUDFWXO SUHVW UL VHUYLFLL QU GLQ
FDUH DFFHVXQVEK\QWHVAMWPLFAND WRQLWRUL]DWH GH SHUVRQL



'XS H[DPLQDUH $'1 XO FHOXOHORU SHULIHULFH L UH\
FRQIRUP DPHQGDPHQWHORU GH ULJRDUH GLQ DOLQHDWX
GLQ

&RVWXULOH DQDOL]JHORU JHQHWLFH DX IRVW DERSHUL
FRQWUDFWXOXL VHPQDW FX FDGUXO IL]JLF vQ SHUVRDQD \

SURWRFROXO UHDF LHL GH SROLPHUL]DUH vQ ODQ 5H
/RL FHL GH VXELHF L FX $-, FX 07; DX IRVW WHVWD
(WDSb D FROHFWDW VKkQJH GLQ YHQD FXELWDO GLPL
UHFLSLHQW FX . ('7$ 7XEXULOH FX SURE DX IRVW OHQW
DMHVWHFDW FX DQWLFRDJXODQWXO L WUDQVSRUWDWH vQ
(WDSBOWHULRU D IRVW XWLOL]DW VHWXO GH UHDJHQ

SHULIHULF & J Ze; k|l =_fheblbd :H A<?DLHJ ;?KL" FHUW
3kQ OD VQFHSHUHD OXFUXOXL VHWXO D IRVW H[WUDV G
FDPHUHL z& SH SDUFXUVXO D PLQXWHFK@ ILPA®DARDMK

SHQWUX KHPROL] 6kQJHOH LQWHJUDO D IRVW DPHVWHFD
ILHFDUH HSUXEHW D IRVW LQWURKGXQ FRKBLSHWD GH KR
VDQJXLQ DQDOL]DW )LHFDUH HSUXEHW GL@ PHMWGHOF GS
PLF UL GH URWD LH $SRL FRQ LQXWXO VH FHQWULIXJKHI
*HUPDQLD OD URWLUL PLQXW SH SDUFXUVXO D PLQX
OHXFRFLWH GXS HOLPLQDUHD SODVPHL HVWH FROHFW
YROXP PO $FHVWHD DX IRVW S VWUDWH OD WHPSHUDW_
(WDSDPUDF LIROPWN GHFRQJHODWH V SW PKkQDO XQ QXP
$1' XO FHOXOHORU SHULIHULFH vQ VXSHUQDWDQWXO UH].
OL] /D VXSHUQDWDQWXO FROHFWDW FX DMXWRUXO SLSH
VHWXO GH UHDJHQ L & J Ze ; kI wdkljzdpby SHQWU X
PDUFDWH QXP UXO QHFHVDU GH HSUXEHWH FX YROXP F
(WDSBUP WRDUHD HWDS D FRQVWLWXLW UHDF LD GH
UHDO D SURGXNXPXQD3&5SULQ P HWXHMMHD D XR Kb \LFHD
DPSOLILFDUH VH HIHFWXHD] JHQRWLSDUHD SUGB DBDDH]
SHQWUX GHWHUPLQDUHD GLIHUHQ LDO D SROLPRUILVPH
FRDJXODUH D VKQJHOXL L FLFOXOXL IROD I$S@PWL]RUXOZE
&): 7RXFK 5HDO 7LPH 3&5 'HWHFWLSRBQ GHWREP G4L R SHDHGF
FDOLWDWLY FX VSHFLILFLWDWHD FOLQLF GH



,QWHUSUHWDUHD UH]XOWDWXOXL
(FKLOLEUXO +DUG\ :HLQEHUJ HVWH XQ FRQFHSW GLQ
IUHFHOH DOHOHORU L JHQRWLSXULORU XQHL SRSXOD LL
DEVHQ D IDFWRULORU SHUWXUEDWRUL $FHVW HFKLOLEL
DOHDWRULH DEVHQ D VHOHAHHP QDRHOUBAS X OE \LHQ D QF
DEVBY@ULDQWHORU SROLPRUIH
$ IRVW XWLOL]DW IRUPXOD JHQHUDO D HFKLOLEUXOX
S8 ST T8
XQGH
S8 UHSUH]LQW IUHFYHQ D JHQRWLSXOXL KRPR]JLJRW GR|
ST UHSUH]LRW QRMWEYX@XL KHWHUR]JLJRW
T8 UHSUH]JLQW IUHFYHQ D JHQRWLSXOXL KRPRJLJRW UHI
S HVYWH IUHFYHQ D DOHOHL GRPLQDQWH vQ SRSXOD LH
T HVYWH IUHFYHQ D DOHOHL UHFHVLYH vQ SRSXOD LH
(FKLOLEUXO +DUG\ :HLQEHUJ SRDWH IL XWLOL]DWRI SHC
SRSXOD LH FXQRVFKQG IUHFYHQ D DOHOHORU &X WRDWH
IL DIHEFWDWH GH R VHULH GH IDEFWRUL FEXP DWDL VHOHF L
&RUHFWDUHD SHQWUX DVRFLHUH D JHQRWLSXULBWRW H/
R DMXVWDUH XWLOL]DW SHQWUX D VPEXQ W L H[DFWLW
$FHDVWD HVWH XWLOL]DW DWXQFL FKkQG QXP UXO GB VX
XQHL DQXPLWH DOHOH HVWH IRDUWH PLF VDX IRDUWRB PD
XQXL DQXPLW QXP U GH OD ILHFDUH GLQWUH FHOXOBIOH
JHQRWLSXULORU SHQWUX D FRPSHQVD GLVFUHSDQ HOH
JRUPXOD SHQWUX FRUHF LD OXL <DWHV FDUH D IRVW
$8 2 (_
XQGH
f $8 UHSUH]LQW VWDWLVWLFXO WHVWXOXL FKL S WUDW C
f 2+ UHSUH]LQW REVHUYD LLOH
f (+ UHSUH]LQW YDORULOH D WHSWDWH

OHWRGHOH VWDWLVWLFH GH DQDOL] D UH]XOWDWHOR
3HQWUX DQDOL]D GDWHORU V DX BSQW DXV LQURH WWR DIDH
DVRFLHUH V D IRORVLW FRHILFLHQWXO GH FRUHOD LH 3H
GRX YDULDELOH DFHVWD OXkQG YDORUL VQWUH = L
SRILWLY QHJIJDWLY GXS VHPQXO FRHILFLHQWXOXL L Gt
6WXGLXO LQWHUDF LXQLL GLQWUH SDUDPHWULL FDQWLYV



FRUHOD LH SHDUVRQ U L, QWHUSUHWDUHD FRHILFLHQWXC

f YDORUL vVQWUH * : OHJ WXUD OLQHDU LQH[LVWHQW
f YDORUL vVQWUH * L “© : OHJ WXUD OLQHDU VODE

f YDORUL VQWUH * L : OHJ WXUD OLQHDU PHGLH

f YDORUL VQWUH * L* : OHJ WXUD OLQHDU SXWHUQLF

7THVWXO &KL S WUDW HVWH R PHWRG VWDWLVWLF FD
UHOD LH VHPQLILFDWLY VvQWUH GRX YDULDELOH FMHWHJI
GLIHULWHORU FDWHJRULL FX IUHFYHQ HOH D WHSWDWH V
SHQWUX D UHDOL]D WHVWXOL&KL S WUDW DX IRVW XU
$P IRUPXODW LSRWH]SRWHID POWHUQDWLY +D ,SRWH
DVRFLHUH vQWUH YDULDELOHOH FDWHJRULFH vQ WLPS
vVOWUH HOH
$P VWDELOLW QLYHOSG GWMUKXKHWEOBNVMWFBHHRELFHL
6RIWXO D JHQHUDW XQ WDEHO GH FRQWLQJHQ FDUH
FDWHJRULH D FHORU GRX YDULDELOH
$X IRVW FDOFXODWH IUHFYHQ HOH D WHSWDWH VXE LSR
6 D FDOFXODW &KL S WUDW XWLOL]JkQG IRUPXOD
E;)*

X2 — Z (O;

E;

8QGH
f 2LUHSUH]LQW IUHFYHQ HOH REVHUYDWH SHQWUX ILHFD
f (LUHSUH]LQW IUHFYHQ HOH D WHSWDWH SHQWUX ILHFD
f™ UHSUH]LQW VXPD SHVWH WRDWH FDWHJRULLOH
$P GHWHUPLQDW JU D GHOPWIEK GWLHEHW WEIFMM WD HVWH HJD
GH FDWHJRULL PLQXV SHQWUX ILHFDUH YDULDELO
$P FRQVXOWDW WDEHOXO &KL S WUDW SHQWUX D GHWH
GH VHPQLILFD LH L QXP UXOXL GH JUDGH GH OLEHUWDW
6RIWXO D JHQHUDW DFFHSMLRR®OWD XQUHAWSBL Q BIHGH IF RS KR DU
S WUDW FX YDORDUHD FULWLF 'DF WHVWXO HVWRVRDL
UHVSLQV FHHD FH LQGLF R DVRFLHUH VHPQLILFDWLY
7HVWXO $129% $QDO\VLV RI 9DULDQFH HVWH R PHWRG
FRPSDUD PHGLD D WUHL VDX PDL PXOWH JUXSXUL SHQWU
GLQ SXQFW GH YHGHUH VWDWLVWLF vQWUH HOHO BFHD G\
vQ GLIHULWH VXUVH L DSRL FRPSDUKQG YDULD LD vQWUF



DMXW SUDFWLF OD GHWHUPLQDUHD GDF H[LVWG LGHKMHUM (
VXQW VXVFHSWLELOH V VH GDWRUH]H KD]DUGXOXL VDX G
$FHVW WHVW HVWH IRORVLW vQ PRG REL QXLW vQ FHUF
YDORURDVH vQ FRPSDUDUHD VLPXOWDQ D PDL PXOWRU J
'LIHUHQ HOH GLQWUH ORWXUL DX IRVW DQDOL]DWH F
'KLWQH\ 8 SHQWUX H DQWLRDQH LQGHSHQGHQWH vQ FD]X(
FRQVLGHUDWH MHAQXOLBEDQYQY:KLWQH\ FXQRVFXW L VXE G
'KLWQH\ HVWH XWLOL]DW vQ DQDOL]D VWDWLVWLF@WIS$H
SURYLQ GLQ DFHHD L GLVWULEX LH GH SUREDELOLWDWH
VLQJXU VHW DSRL vQ DOWXO L FRPSDUDUHD UDQJXULOF
GDWHOH QX VQGHSOLQHVF FRQGL LLOH QHFHVDUH SHQW
DQDOL] QHSDUDPHWULE 7HVWXO 0DQQ :KLWQH\ HVWH X
QRUPDO VDX FKQG YDORULOH H[WUHPH SRW LQIOXHQ D Vt
$QDOL]D 52& HVWH R PHWRG FDUH D IRVW XWLOL]DW
GLDJQRVWLF SHQWUX F DFHDVWD HVWH DGHVHD IRORV
LQWHUPHGLXO DFH\DWPOLPDMRESL G HVDIWIOR X XL PRGHO GH D
GH RELFHL SUH]JHQ D VDX DEVHQ D XQHL DQXPLWHDDIHF
FULWHULXOXL GLDJQRVWLF $QDOL]D 52& JHQHUHD] R FX
VHQVLELOLWDWHD vQ IXQF LH GH UDWD GH YDORUL IDO
PDL PXOW GH FRO XO GLQ VWKQJD VXV DO JUDILFXOXL FE>
PRGHOXO HVWH FRQVLGHUDW D DYHD R SHUIRUPDQ PDI
, QWHUSUHWDUHD FRUHFW VH IDFH FX DMXWRUXO £ QWHU
DFXUDWH HD GLDJQRVWLF HVWH H[FHOHQW $8& ”
LDU R YDORDUH $8& LQGLF XQ WHVW FX DFXUDWH H Gl
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SHQWUX UHDOL]DUHD RELHFWLYHORU FHUFHW ULL D IR
FDFRQWURO &HUFHWDUHD D IRVW UHDOL]DW SH XQ O
MXYHQLO LGLRSDWLF F DRUHHW R WRGHIPMVW I CFVD D PIH Q V6 HF X/
LQFOX L vQ ORWXO GH FD]&BHU FWIQQ DV H R E E PR VIQV PXM@FX |
VXELHF L DX FRQVWLWXLW ORWXO GH FRQWURO

OHWRGRORJLD DSOLFDW vQ GHFXUVXO VWXGLXOXL D L
ODERUDWRU IXQF LRQDO LPDJLVWLF SUHFXP LLDSOI
EROLL HIUWNFDRMWNROHUDQ HL PHGLFDPHQWR DNVGHOADIMU H HD
SDUDFOLQHHH 6B ¥-XEL

6WXGLXO JHQHWLF UHIHULWRU OD SROLPRUHH)EBDXSHKP LR
GLYL]DUHD VXELHF LORU DPEHORU ORWXUL FRQIRUP
SDUWLFXODULW LOH HYROX LHL EROLL vQ IXQF LH GH &

$SOLFDUHD WHVW ULL JHQRWLSXOXL HQ]JLPDWLF D SH
GHWHUPLQDUHD SURJQRSRDWEAEDDIS PODIOPEBGHEDPHQWRD\

OHWRGHOH GH HYDOXDUH VWDWLVWLF DSOLFDWHL WH)
QRQSDUDPHWULF DX IDFLOLWDW DDVRUPXOOKEL FWR G
JHQHUD®HRPDQG ULORU SUDFWLFH
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OXQL L FDUH DX IRVW LQWHUQD L VDX FRQVXOWD L IL
VHF LHL GH SHXPDWRORJLH SHGLDWULF D ,063 ,QVWLWXYV
'LQWUH DFH WLD GH VXELHF LLDX FR@RWMOWX GWM |
GH FD]XUL O5HSDUWL]DUHD SDFLHQ LORU vQ FHOHDGR X
SROLPRUILVPHOR®RULIHQWH UHIOHFWDW vQ ILIJXUD
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'LVWULEX LD IRUPHORU FOS88QMHXQvEeMWWH 5 R XD QRWQKO H
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'DWHOH DQWURSRPHWULFH D VXELHF L@®MRRDFHQ FRUSR

NJ '6 N + S DOXWULX DWRWIDH@ GBIFF DV W
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&RPRUELGLW LOH SRW DYHD R LQIOXHQ VHPQLILF
SURJQRVWLFXOXL $-, $VWIHO VXEIHF DQ DELLQDVIW 3E QXY D
FRPRUELGH UDSRUWDWH OD PRPHQWXO LQL LDO GH VWDE
3HQWUX ORWUSEGFBEWDROUYH UDSRUWHD] VXELHF L
VXELHF L | U DIHF LXQL FRPRUELGH

iQ DIDU GH SDWRORJLD WUDFWXOXL JDVWURLQWHVWL

FURQLF vQ FD]XUL SHQWUX ORWXO GH VWXGLX L
XYHLWD D IRVW VQUHJLVWUDW vQ FD]XUL L
XOWLPXO UkQG REH]LWDWHD ILLQG H[SULPDW vQ ORWXO
SULQ FD] $d JO S

3HQWUX ILHFDUH GLQ SROLPRUILVPHOH SDWRORJLFH
SDWRORJLD JDVWULF L RIWDOPRBWIRILF W DKKUHSS MM L
VQ VFKLPE SDFLHQ LL FDUH VXIHUHDX GH REH]LWDWH DX
SHQOWYX5 $3 JoO S

$X H[LVWDW GLIHUHQ H OHJDWH GH VH[XO VXELHF LOR
FRQVLGHUDUH SULYLQG GLDJQRVWLFXO L WUDWDPHQWXC
FRPELQDW FX *&6 'DWHOH VXQW H[SXVH vQ ILJXUD

$ IRVW VQUHIJLVWUDW SUH]HQ D SDWRORJL H IQRFXDFW >
IRUPD SROLDUWLFXODU YDULDQWD VHURQHJDWLY vQ
ROLJRDUWLFXODU HYROX LH SHUVLVWHQW FD]XUL
XYHLWD FX R SRQGHUH GH FD]XUL SHQWUX VXELH
GLDJQRVWLFD L FX $-, IRUP DL RHUWRIDWMHFEWO D'UQ GHX B YURKC
VQUROD L vQ VWXGLX G HAYQERHWH FAR RONE G UW J LLV
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JLIXUDLVWULEX LD DIHF LXQLORU FRPRUELHZHO/RUGHSH C

([DPHQXOXL IL]JLF DO SDFLHQ LORU GLQ VWXGLX V D
bDuwubDOJLHL D SUH]HQ HL UHGRULL PDWLQDOH L GXUD
DSUHFLHULL JUDGXOXL GXUHULL FRQIRUP VF ULL YL]XD!
HILVWHQ D WXPHILHULL DUWLFXODUH L D QXP UXOXL DUW

IQ DFHVW PRG DUWUDOJLLOH L UHGRDUHD PDWLQDO

+ DL ORWXOXL GH FRQWURO $60D WRI@ VXESHF LL 'XR
UHGRULL PDWLQDOH D VQVFULVY R YDORDUH PHGLH GH
LDU SHQWUX JUXSXO GH FRQWURO + PLOQXWH '6

1XP UXO RUWRFOUMHD RDVH D vVQUHJLVWUDW YDORDUHD:P

DUWLFXOD LL SHQWU R HRWXWOQG H IR\ U D WO DVAR BIWXIDX O

'6 | + DUWLARXOODHHVWRWWYDDRUL HVWH Ul
'‘XUHULOH DX IRVW HYDOXDWB H RIQ IRU P RFV WILIWKXHW URL FFHD ' I
'6 ) + SHEWWXUDRWXOHVSBSHFWLY PHGLD
o * SHQWUX ORWXO 8 HF FRMWUHP® VXK PHIQLRPQD SH

IRVW QHW HOHYDW ID GHFRMDI\WGLQRRWXO GH FRQWURDO
iQ FRQWLQXDUH D IRVW DQDOL]DW SUH]JHQWDUHD ¢

HYLGHQ LDW VXELHF L I + vQ ORWXO GF
FD]XUL $8 JO S 'DF H IVF WAL SWXPL P FF D (BW HME
GH DUWLEXOD LL '6 N + YHUVXV DL

* vQ JUXSXULOH FHUFHWDWH ) S
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XWLOL]D L FHO PDL IUHFYHQWWGE DUWMXIGW HXPOXD WIH GL]D
ERDOD H[WUDDUWLFXODU VDX PYRWIEE RPMQUWN M Q ER U)DRFWL
DFWXDOH GH WUDWDPHQW SHQWUX BPPWDNVHBHIQWNMO. §F 0 X
FRQWURODWH UDQGRPL]DWH 3HBWDX ORWX® \GXEEBFXIWUL |,
+ FDUH DX VQUHJLVWUDW FHO $XDIW) L DOUF WR O RiBW XU G
VXELHF L I $6 + JO S 25 ,‘| +
'RL ELRPDUNHUL DVRFLD L FX DFWLYLWDWHDLERGH L v
3&5 HVWH R SURWHLQ GH ID] DFXW SURGXV GH ILFDW
'HRDUHFH RULJLQHD LQIODPD LHL QX HVWH OHJDW GH F
X XULQ SHQWUX D GLVWLQJH VQWUH R LQIHF LH L R LQI¢
PHGLH D DFHVWXL PDUNHU D FRQVWLWXLW PJ O '6
VWXGLX L PJ QI '6 + ) S
9LWH]D GH VHGLPHQWDUH D KHPDWLLORU UHSUH]LQW
FUH WHUHD DFHVWXLD DUH ORF PDL WKU]JLX vQ WLPSXO |
LQIODPD LD HVWH GHMD FRQWURODW 3ULQ XUPDUH 96+
3UH]JHQ D FUHVFXW D SURWHLQHORU GH ID] DFXW HQ SO
FX FDUH HULWURFLWHOH VH VFXIXQG OD IXQGX0O WXEXO:
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QRUPDOXOXL $WkW FDUDFWHULVWLFLOH GH SURJQRVWL
MXVWLILFD R DERUGDUH WHUDSHXWLF PDL DJUHVLY
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& 7 L $& FDUH LQIOXHQ HD] DSDWUDLRWOHARHRWMORU MHB X
VXELHF LL FX $-, GLQ ORWXO GH VWXGLX
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vQ ORWXO GH FD]XUL L FRQWURO $VWIHO V D QRWDW F
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VOVDEHOXO
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* FX SROLPRUILVP KHWHUR]JLJRW FRPSXV
TRWRGDW OD GLVWULEX LD VWDWLVWLF SHQWUX Si
VXV LQHP LSRWH]D QXO DVWIHO QX VH VQUHJLVWUHD]
S ILIXUD

Independent-Samples Mann-Whitney U Test
Sublot

AJI_677_1298 AJI6TT

S00 |N=14

N=9
Mean Rank = 12,14 Mean Rank = 11,78
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Frequency Frequency
JLIXUDLVWULEX LD VFRUXOXL -%$'$6 vQ VXEOF

$P VWDELOLW F YDORDWWWIHSR$BDORDUH GH SWDIHFWL
LGHQWLILFDUHD FD]XULORP RRWHB S DQ HV B X HXA. D QGHD FF
HYLGHQ LD] VHQVLELOLWDW H/I3 RFH VIW LW D VD IBBQILLY IQGX® HG H
S!



7TDEHOXKIMEHOXO GH FRQWLQJHQ SHQWUX -$'$¢€

IRW
-$'$6 7TRWD
IRW VW| /RW FR(
&RXQW D E
ZLWKL(
&ERXQW D E
ZLWKL(
&R XQW

ZLWKLC

7TRWDO

&XUED 52& FRQVWUXLW vQ ED] UHOD LHL VHQVLEL
$8& N S IDSW FH FRQILUP FRWHRW.L
XUPDUH VH UHFRPDQG WHVWDUH D BR)G 0 RAD VP X\OXCLWIDHF
07: L SHUVLVWHQ HL JUDGXOXL vQDOW DO DFWLYLW LL E

ROC Curve

08

08

Sensitivity

04

02

0,0 02 04 06 0g 10
1 - Specificity

Diagonal segments are produced by ties.

JLIXUD&EXUED 52& GH HYDOXDUH GLDJQRVWLF D -

(IHFWXO FOLQLF DSUHFLDW SULQ VFRUXO $&5 3HGL
VXELHF L FDUH DX DGPLQLVWUDW 07; 3ULQWUH VXELHF I
SDFLHQ L VH DIODX OD PRQRWHUDSLH FX 07; $PELL VXEL
VWXGLX Ob FDUH V D vQUHJLVWUDW DPHOLRUDUH F
JOXFRFRUWLFRVWHURL]L I1LIJXUD

DQVD GH D DYHD XQ UH]XOWDW PDL PLF GH OD VF!
SHQWUX SDFLHQ LL GLQ ORWXO GH VWXGLX 25 ,i
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JLIXUDLVWULEX LD U VSXQVXOXL WHUDSHXWLF FRQIRU

6LPXOWDQ D IRVW HYDOXDW DXFWNVFRWBOKD BOLQEFH
SH ODUJ XWLOL]DW DWKW vQ UHGPDWRIOR J'IX5 D &XIDOXXFANLU
V D FRQVWDWDW R YDORDUH PHGLIHH D VBROQXWAXL GRHW XO Gt
FRUHVSXQGH DFWLYLW LL PRGRENDFMUH DGERO®IOD M R OWRHEGIL
FRQWURO DFHVWD FRQVWLWXIHQBRUHVSXQGH UHPLVLX@LU

7TDEHOXKPRUXO '$6

Ol OBPOKXHIQVQ VWXGLX vQ IXQF LH

'$6 IRWXO GH /RWXO GH H 7RWDO
Q Q Q
OHGLD '6
OHGLDQD ,45
OLQLPXP + ODJL + + +
) S ’

'‘DF QH UHIHULP OD GLVWULEX LD JUDGXOXL GH DFWI
SUHGRPLQDUHD DFWLYLW LL PRGHUDWH D EROLL vQ ORW

FRQWURO S $0
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JLIXUDSHSDUWL]DUHD JUDGXOXL DFWLYLW LL ER



'H DVHPHQHD D IRVW VWXGLDW FRUHOD LD GLQWUH J
GXUDWD EROLL VXELHF LORU DIOD L OD WUDWDPHQWXC
QHVHPQLILFDWLY U S

$P XWLOL]DW GLQ QRX WHVWXO 0DQQ :KLWQH\ 8 SULQ
VFRUXO RE LQXW SHQWUX DSUHFLHUHD JUDGXOXL DFWLY
JHQHWLF $VWIHO REVHUY P FXUEHOH GH GLVWULEX LH G
L IRUP S

Independent-Samples Mann-Whitney U Test
Lot
Lot de studiu Lot de control

N=23 N=45
Mean Rank = 54 70 Mean Rank = 2418
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Frequency Frequency

JLIXUDLVWULEX LD VFRUXOXL '$6 SH ORWXL

$QDOL]D D VWDELOLW F YDOPDWRHDL HGH SUDJHNMHHRS R
LGHQWLILFDUHD FD]XULORBRIRWHQ WDEH GXOY D GHD DRDWS

VHQVLELOLWDWHD WHVW WUALWDWEDYHERG GH S’ VSHFLI
7DEHOXIEHOXO GH FRQWLQJHQ SHQWUX '$6
/RW
'$6 7RWD (
JRW VW| /RW FR(
&RXQW b E
ZLWKLQ
&RXQW b E
ZLWKLQ
&RXQW
7RWDO
ZLWKLQ

&XUED 52& FRQVWUXLW vQ EDHFLUHBLDNDW.H VHQWL EYl
$8& ,‘| S IDSW HHVERBQOQHLP UFHRWHIEAL



XUPDUH HVWH UHFRPDQGDW W HMWN DRHDLSYROE P RO LYW
WUDWDPHQWXOXL FX 07; L SHUW VWHBRIL LJWDHGXDKLILHWQ DI

ROC Curve

08

0,6

Sensitivity

04

0,2

00 0,2 0,4 06 03 10
1 - Specificity

Diagonal segments are produced by ties.

JLIXUD&XUED 52& GH HYDOXDUH GLDJQRVWLF D

$ IRVW P VXUDW BRRWROHWMONOKkQG FKHVWLRQDUXO
, QWROHUDQFH 6HYHULW\ 6FRUH $FHVW VFRU SHUPLWH V
SULQ LOWHUPHGLXO FKHVWLRQDUXOXL GH OXFUX SULQ L
ORWXULOH JHQHUDOH DX FRPSOHWDW FKHVWLRQDUXO 'X
YDORDUH PHGLH D VFRUXOXL GH N + SH
FULWHULX FHUW SHQWUX GHILQLUHD LQWROHUDQ HL JD
GLVSURSRU LD PHGLHL DFHVWXL VFRU vQ ORWXO GH FRQ\

FDUH QX FRUHVSXQGH GHILQLULL LQWROHUDQ HL FRQIRUI

TDEHOOHRUXO 0,66 OD SDFLHQ LL LQFOX L vQ VWXGLX

IRWXO GH /RWXO GH R 7RWDO
Q Q Q

0,66
OHGLD '6
OHGLDQD ,45
OLQLPXP ODJ[LF

I+
I+
I+

7HVWXO 0DQQ :KLWQH\ 8 vQ FD]XO GDW FRQILUP LSR
SHQWUX DSUHFHHDWDHOOISDFRBE ULDQFX SROLPRUILVP JHQHW
GLQ ILIXUD VXQW FX FDUMRRWHUSGLIHULW GH ORFD LH



Independent-Samples Mann-Whitney U Test
Lot
Lot de studiu Lot de control
N=23 N =45
Mean Rank = 57,00 Mean Rank = 23,00

20 20

MISS (punctaj total)
(le303 fejound) SSIN
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Frequency Frequency

JLIXUDLVWUWDEXRUXOXL 0,66 SH ORWXUL

IQ FD]XO DSOLF ULL LQGLFLORU L VFRUXULORU SHQ
OLQLDU PHGLH GXS 3HDUVRQ DX vQUHJLVWUDW R VXEL
07+)5FRPSXV vQ XUPD DSUHFLHULL YDORULL QXPHULFH LC
IQ DFHOD L WLPS FHD PDL VODE OHJ WXU OLQHDU 3HDU
VWXGDXBERX YDULDQWD SROLPRUI ILLQG DSUHFLDWDOQGL
GLQWUH VXELHF LL FX YDULDQWD SROLPRUI KRPR]JLJRW
OHJ WXULL OLQHDUH GXS 3HDUVRQ SHQWUX XWLOL]JDUHLE
FDSDFLWDWH SUHGLFWRULH GLVFUHW LQIHULRDU D FHC(
$FHDVW YDORDUH GHQRW GH DVHPHQHD R GLIHUHQ FI
WLSXUL GH YDULDQW SROLPRUI GLQ ORWXO GH VWXGLX
OQLDUH SXWHUQLFH HVWH FDX]DW GH QXP UXO PLF GH
SUHFXP L GH YDULDELOLWDWHD vQ WLPS D LQGLFLORU
SHIXOWDWHOH VQUHIJLVWUDWH VXQW SUHIHQWDWH vQ WD

7TDEHOOMRFLHUHD GLQWUH VFRUXULOEBLGHIDSREBERPRUH.DPD

6FRUXUL 9DULDQWD SR ]
DEWLYLWD FHUFHwWDw [ -QGLFH 3 S
07+)5KRPR]LJRW
-$'$6
07+)5FRPSXV
07+)5KRPR]LJRW
$&5 3HGL
07+)5 FRPSXV
56 07+)5KRPR]LJRW
07+)5FRPSXV




iQ DFHOD L WREB®XMWHIBMXOWDWH SDUDGR[DOH GXS
GH DFWLYLWDWH D EROLL H[SULPDW SULQ '$6 FDUWH DX
LQWU vQ FDWHSROLDPRADULPRMSXVH OD FD3H LSOSGLFHOH
FRPSDUDWLY FX VXELHF LL KRPRJLJR L GXS DOHOD SDWR
0,192 (p=0,117)

$FHDVW FRQVWDWDUH FX UHJUHW QX DUH R VXWLFRQH
VHPQLILFDWLY $FHVW OXFUX SRDWH IL H[SOLFDW SULQ |
PDUH SHQWUX D IDFH R FRQFOX]JLH VWDWLVWLF PDL JHQ
LQGHSHQGHQWH GLQ ILIJXUD 8 S '"H DVHPHC

S

Independent-Samples Mann-Whitney U Test
Sublot
AJI_677_1298 AJI_6TT

700 N=14 N=8 7,00
Mean Rank =12,11 Mean Rank =11 83
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Frequency Frequency

JLIXUDLVWULEX LD VFRUXOXL '$6 vQ VXEORYV

(YDOXDUHD WR[LFLW LL KHH@DWXF$+ ,DvQ7X@Dr SBIFGH
SROLPRUIHOV®)SHQD

‘DWRULW GHWHUPLQ ULL SUHHARHMRDBLWQWR MHRDDG NHOD |
07, OD VXELHF LLDGUR SYWXBEXHNLHUHD YDORULORU PDUTN
LQVWDODUHD LQMXULHL KHSDWLFH PHGLFDPHQWRDVH 3U
D DODQLQDPLQRWUDQVIHUD]J]HL D DVSDUWDWDPLQRWUDRQ

SHQWUX ORWXO GH VWXGLX L ORWXO GH FRQWURO D
UH]XOWDWHOH ILLQG H[SXVH vQ WDEHOHOH L



/TDEHOXDUNHULL KHSDWLFL WUDGL LRQDOL DSUHFL

, QGLFDW W(Tgli/voDLc;JX D)oRFleg\LNQ[ $8/7/ $86/7
OHGLD '6
OHGLDQD .4
OLQLPXP 0D + £ £ £
N

TDEHOXOUNHULL KHSDWLFL WUDGL LRQDOL DSUHFL

%LOLUX RVIDWI 67
QGLFDWI v rwpo D)OFDOLQ $/7 81 $8/
OHGLD '6
OHGLDQD ,4
+ + + +

OLQLPXP 0OD]

3HQWUX WUDQVDPLQD]HOH KHSDWLFH VH REVHUY XQ
PD[LPH FDUH SUDFWLF VH UHJ VHVF VXE WULSOD YDORD
LQWHUSUHA\EDD)BDOS/FLWHORU VXSHULRDUH VSHFLILFH VH]

8/ SHQWUX E LHL B5DSRUWXO GXS VH[H D SDFLHQ LC
YDORDUHD QRWPILIXUMH[S XV

MTHFR homozigot TT " e
M
F MTHFR Combinat ‘-
0 20 40 60 80 100

JLIXUDSBHSDUWL]DUHD GXS VH[H D SDFLHQ LORU vQ

'DWHOH VXQW DSDUHQW VLPLODUH L SHQWUX VXELH
PD[LPH SHQWUX $/7 EDUH D IRVW VQUHJLVWUDW OD XQ V

'HFL SDFLHQ LL FX $-, FDUH DGPLQLVWUHD] 07; L \
07+)5 QX VQUHJLVWUHD] YDORUL QHVHPQLILFDWLY GLIHU
FX FHL I U SROLPRUILVP

iIQ FRQWLQXDUH YHFWRUXO FHUFHW ULL D IRVMW vQ
JDVWURLQWHVWLQDOH L vQ SDBKEFXQDW DWWR QH LAV L QU
VLVWHP $VWIHO DX IRVW FHUFHWDWH L DSUHELDW
FRPSRUWDPHPRDEB XD 0,66 FDUH vQ UDSRUW FX SIROLP



VHPQLILFDWLY VWDWLVWLFH &HOH GLQ XUP VSRUHVF .
SROLPRUIH FKLDU L DQWHULRU LQL LHULL WHUDSLHL FX
/D FDSLWROXO GXUHUH DEGRPLQDO GXS DGPLQLVWUL
UHVSRQGHQ L DX FDUDFWHUL]DW R GH LQWHC
+ GH LQWHQVLWDWH PRGHUDW 1Q ORWXO GH FRQW
PDQLIHVWDW GXUHUL DEGRPLQDOH GH LOQWHQVLWDWH X |
DFX]DW GXUHUL DEGRPLQDOH
8Q DOW VLPSWRP LGHQWLILFDW GXS DGPLQLVWUDUH
vQ ORWXO GH ED] ILLQG GH LQWHQVLWDWH X IRBY LGIWHQ
PRGHUDW OD N + SDFLHQ L 1DXVHD D |
VXELHF L 3HQWUX ORWXO GH FRQWURO V D vQU
VXELHF L FDUH DX PDQLIHVWDW JUHD GH LQWHQVLW

I+

I+

N + GH SDFLHQ L QX DX SUHJHQWDW JUHD GXS3

9RPD OD VXELHF LL DQDOL]JD L vQ JUXSXO GH FD]XUL
LOQWHQVLWDWH X RDU GH F WUH L L ,UHVSHFWLY GM
PRGHUDW GH F WUH ,‘| + VXELHF L 1X DX
GH 07; 1l + UHVSRQGHQ L IQ ORWXO GF
N + SDFLHQW FX YRP GH LQWHQVLWDWH

SDFLHQ LORU LQFOX L vQ VWXGLX QX SUH]JLQW DFHVW VL
IQ SOXV SDFLHQ LL SRW GMH REDUB DSV REBIL Q QAN LG H
VLPSWRPH DVRFLDWLYH DWXQ@FL OBk QPG S FFOLIAHH WL B M HFK
FRPSRUWDPHQWDOH $FHVWH@YVHG W H/ IDFGSYHRIR/HHO BI SID @ WAHHDU U
SDFLHQ LL WUDWD L FX 07; L @FVEQWQDGHVHIHHDPEEMQYWH
LOQDGHFYDW 'HL VXSOLPHQXD WHIDWD PDHQ®H XARIL A X Q0 T LPF
HIHFWH PXO L SDFLHQ L WDWHHIXS$ WHIIDW Q P Bl QW X0 YFIRHY BALY
5HIXOWDWHOH RE LQXWH ODNEBROXFWOQW D GDWHIKD R Q & IDE
6 DFRQVWDWDW F IDFWRUXO SUHGRPLQDQW FDUH GLLU
FRPSRUWDPHQWDOL D D FXP VH DUDW vQ GLDJUDPD UDG
IQ FDGUXO DFHDPWHIHBHR D WHWQIIARRM] DROW UXFHWR UL FD W X (
HYHQLPHQWHORU GH WR[LFLWDWH L LQWROHUDQ PHGI
LQYDJLYH FX R VSHFLILFLWDWH L VHQVLELOLWDWH RSRU
HFRJUDILD VWDQGDUG ' L HODVWRJUDILD WUDQ]JLWRULH
(F R J U2D ldfibatului nu a demonstrat difereisemnificativ statistice privitor la dimensiunile
L FDUDFWHULVWLFD abWuteXValrieuredl alélohufuDdidptal @& 199 mm
(11 95%: 101,86+ SHQWUX ORWXO GH Hirl +10D6mid HIQ3A6ILE1,E8R W X



+112,65). Pentru lobul stang au fost determinatmvea medie de 48,94 mm (I 95%: 44 858,49)
vQ ORWXO GH VWXG L X,75 +50,38) M otul,de control.
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)LIXUDLDJUDPD UDGDU D 6FRUXOXL GH 6HWHRWWHEBMW D ,(
FRPSRQHQWHOH DIHUHQWH



7THVWXO 0DQQ :KLWQH\ 8 GHPRQVWUHD] RPRJHQLWDWI

DPEHOH GLPHQVLXQL vQ ILJXUD 'LPHQVLXQLOH YHQHL
GH PP I + QHV H P @ FKWHDG\ DY vVRQDUH B DWW U D W
GH FRQWURD + ODAKBWRW GHX D IRVW HOXFLGDW
VQWUH ORWXUL vQ FHHD FH SULYHVF YDORULOH IHQRWLSL
25 1 + SDUHQFKLPXO $9 JO S
+ L HFRJHQLWDWHD $8 JO S 25
DPEHOH ORWXUL SULQ LQWHUPHGLXO HFRJUDILHL ' QX

SDUHQFKLPXO KHSDWLF

Lobul Drept (mm)

Independent-Samples Mann-Whitney U Test Independent-Samples Mann-Whitney U Test
Lot Lot
Lot de studiu Lot de control Lot de studiu Lot de control
N=23 N =45 = N =45

175 Mean Rank = 3413 Mean Rank = 34 63 175 100 |Mean Rank = 36,33 Mean Rank = 33 57 100
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Frequency Frequency Frequency Frequency

D

JLIXUDLVWULEX LD GLPHQVLXQLORU OREXOXL GUHSW K
GLPHQVLXQLORU OREXOXL VWKkQJ KHSDWLF S|

$FFHVXO OD DFHDVW LQYHVWLJD LH )LEURGFDQ HVYV
VWXGLX )LEURG6FDQ V D DSOLFDW OD GH SDFLHQ L (
6FRSXO DFHVWHL LQYHVWLJD LL D IRVW GH D VWDELOL R
SHULSRUWDO D HVXWXOXL KHSDWLF vQ PXOWH FD]XUL
PRUIRORJLFH YL]XDOL]DW H[FOXVLY SULQ HODVWRJUDILH

$VWIHO D IRVW SRVKERCSGRIEBHHOXWOWH vQDOW VS
SDUWLFXODU GHVSUH SUH]JHQ D DIHF LXQLL VXEFOLQLFH
HODVWRJUDILF GH GHQVLWDWH VSRULW V D SURILODW O
FRQWURO N + YV 1l +

3ULQ XUPDUH QX V DX RE LQXW GDWH GHVSUH R WHOD



GHSLVW P SURVSHFWLY GH3IRIOH® RU | HF RV Q' )BUI@OXQNV HH QW H U F
HODVWRJUDILHL KHSDWLFH $QDOL]D 52& QX SUH]JLQW YD
S

‘XS SUHOXFUDUHD UH]XOWDWHORU VWDWLVWLFH RE |
YDORDUH PHGLH D PHGLDQHL HODVWLFLW LL KHSDWLFH C
FHHD FH UHSUH]LQW R YDORAX®H GIHD HORVW PHUWP DUWHS 8 g
YKUVW vQ SRSXOD LD SHGLDWULF V Q WRDV 1Q WDEHOX
GH FRQWURO DFHVWD FRQVWLWXLQG | *

TDEHOX®GIGLDQD HOBPNSOWLWH OD SDFLHQ LL LQFOX L

OHGLDQD /RWXO GH| /RWXO GH
HODVWLFLW Q Q

OHGLD '6

OHGLDQD ,4
,QWHUTXDU\
OLQLPXP 0D]

8 S ) S

I+
I+

6HPQLILFD LD FOLQLFR GLDJQRVWLF D OH]JLXQLORU
REVHUYDWH SULQ YDORULOH PD[LPH N3D DOH PHGLD
HIHFWXOXL FXPXODWLY DO SUHSDUDWXOXL L UDWD GH U
oD SDFLHQ L GLQ JUXSXO GH FRQWURO GLQWUH FDU

7JRWRGDW HVWH LPSRUWDQW GH D PHQ LRQD GLIHUH
LQYHVWLJD L SULQ J)LEURG6FDQ FDUH DX DGPLQLVWUDW 0
FRPELQDW ) S WDEHOXO

7TDEHORBGLDQD HOBDNSOWLWH OD SDFLHQ LL LQFOX L vQ
WUDWDPHQWXO DGPLQLVWUDW N3D

3 OLQLPX

1 OHGLD A OD?LPXF
ORQRWHUDSLH + +
*OXFRFRUWLFRVWH + +
*OXFRFRUWLFRVWH + +
%LRORJLFD B B
7TRWDO + +

(YDOXDUHD IXQF LRQDO D WR[LFLW LL FDUGLDFH D
GHWDULDQWHOH SROAPBUIH vQ JHQD

iQ FRQWLQXDUH D IRVW DQDOL]D L FDUH LQGLFL HC
LPSRUWDQ L vQ DSUHFLHUHD HYHQLPHQWHORU GH WRHLFL



DGPLQLVWUHD] 07; 1Q FLXGD DSURE ULL FRPXQH D VFUH
FDUGLDFH SHQWUX D LGHQWLILFD FDUGLRWR[LFLWDWHD
DGRSWDW VDX GDF XQD HVWH PDL VSHFLILF GHFkW FHI
&RQIRUP GRFXPHQWHORU GH FRQVHQV GH HFRFDUGLRJU
PHGLFDPHQWHORU FLWRVWDWLFH V D GHILQLW FD R VF G

‘H DVHPHQHD IUHFYHQ D VFUHHQLQJ XOXL FDUGLDF
LPXQRVXSUHVRDUH QX HVWH FODU SBWLOLWDWHD GLD.
SRVLELOLWDWHD DFKL]JL LRQ ULL LQIRUPD LLORU VWUXFW
GREKQGLWH D SHULFDUGXOXL L IXQF LD GLDVWROLF SUL

‘XS SUHOXFUDUHD GDWHORU HOHFWURFDUGLRJUDILFH
SUDFWLF VLPLODU SHQWUX ORWXO GH VWXGLX L ORWXO

YV ESP i + OHGLD LQWHUYDOXOXL 34 S
R YDORDUH GH PV I + LDU SHQWUX O
PV I + IQ DFHOD L VHQV D IRVW FDOFXODW
PHGLH GH PV I + vQ JUXSXO GH ED]
SHQWUX JUXSXO GH FRQWURO ([WUHPHOH SHQWUX
SHQWUX SRSXOD LD SHGLDWULF GH VXE PV 'LIHUHQ

SHQWUX ORWXULOH GH VWXGLX VH GDWRUHD] GLDSD]R
$SOLFKkQG WHVWXO 0DQQ :KLWQH\ 8 ODDRBRH]XXW DAVDIORID UHHC
S SHQWUX IUHFYHQ D FRQWUDF LLORU FDUGLDFH
34 L YDORDUHD S FHHD FH FRQILUP LSRWH]D
SHQWUX SURJQRDW LVPXEL MR LILFEW S ROG kPR WKL B R XI® \0W Q/H)LU |
GLIHUHQ H G FHIDARRIDL IDLQGLFL L OD QLYHO GH VXEDIRW X
ORWXOXL GH VWXGLX L D ORWXOXL GH FRQWURO D IRVW |
FX UHDOL]DUHD XQHL YDORUL QHVHPQLILFDWLYH VWDWLYV
V DX VQUHJLVWUDW OD IHO YDORUL QHVHPQLILFDWLYH VV
,QGLFLL HFRFDUGLRJUDILFL VWDQGDUG FDUHILDX IRVW

TDEHOXQGLFLL HFRFDUGLRJUDILFL DSUHFLD L vQ

7' 96 '76 96 97' 96 976 96 ) (
PP PP PO PO
OHGLD '6
OHGLDQD ,4
OLQLPXP OD] + + + + +
N + + + + +




TDEHOXQGLFLL HFRFDUGLRJUDILFL DSUHFLD L vQ

'7' 96 '76 96 97' 96 976 96 ) (
PP PP PO PO
OHGLD '6
OHGLDQD ,4
OLQLPXP 0OD] + + + + +
1l + + + + +

iQ XUPD DQDOL]JHL GDWHORU RE LQXWH SULQ HFRFDU(
YROXPHOH SHQWUX YHQWULFXOXO VWKQJ DX IRVW QHVHP
0DQQ :KLWQH\ 8 FDUH D FRQILUPDW LSRWH]D QXO SUL)
FDUGLRWR[LFLW LL OD DGPLQLVWUDUHD GH 07; 8
S SHQWUX '76 96 8 S SHQWUX 97' 96 8
976 96 L UHVSHFWLY S SHQWUX )(

JUDF LD GH HMHF LH D YHQWULFSORONQWXXQ@H MR6 J|
ILHFDUH E WDLH UDSRUWDW OD FDQWLWDWHBMFHEWNLYG H.
XQXO GLQ SDUDPHWULL HFREFDUGLRJUDILFL FHQWUDOL
FKLPLRWHUDSLF D SUH]JHQWDW LQWHUHVY vQ HYDOXDUF

] - FKW. SHQWUX ORWXO GH FRQWURO

YDORULOH PHGLL QX DX GHYLDW VWDWLVWLF UHVSHF
SH &DUGLR RQFRORJLH SHQWUX XQ GHFOLQ DO )(96 » Sk

3ULQ 'RSSOHU WLVXODU DX |R\DW @I WHFG IDQID S D DRI
VHSWDO L ODWHUDO DFH WLDVWDWLH|WOR Y DLIDHEF VHHU
FDUGLDFH OD SDFLHQ LL DVLP SM/RPP DR\QHF\WOL7F-DSHNY B/EUEKDLQON

TDEHOXQGLFLL HFRFDUGLRJUDILBLLPSRX@QMD QHIL YSHYW R R LFR

,QGLFL "RSSOH 8 S ) S

VC VHSWDO ' ’

vVC ODWHUDO ’

$X IRVW DSUHFLD L GH DVHPHQHD SDUDPHWULL VLVWR
0DQQ :KLWQH\ 8 SHQWUX H DQWLRDQH LQGHSHQGHQWH F
SHQWUX 6« GHPRQVWUHD] F DFH WL GRL SDUDPHWU
FX YDULDQWD SROLPRUI L FHL I U YDULDQWD SROLPRUI
$P XWLOL]DW 'RSSOHU WLVXODU L SHQWUX D DSUHFLI
VHSWDO ODWHUDO L PHGLH ( ( Hf PHGLH ,QGLFHOH FEX

A * WDEHOXO



TDEHOXQGLFLL HFRFDUGLRJUDILFL DL IXQF LHL GLDVWRO
VX\G L X

,QGLFL "RSSOH 8 S ) S

( FP V

HC VHSWDO

HCODWHUDO

HCPHGLH FP
( HC PHGLX

9DORULOH 36%$3 SHQWUX ORWXO BHIGED]XGWHL DRPARVWIH[S
* LDU SHQWUX ORWXO GH AFRR)WURO PHGLD:LD YDOROI

PLQLP 36%$3 D IRVW GH PP+J LDX®HIHPDPR+ID DIWR@PWHG
PP+J L RPHGLDQ GH DFHHD L Y DOXRDW K HSHDIWE WDRW HODH B

Continuous Field Information PSAP (mmHg)

15 N =68

Min = 22

Max = 30

Mean = 25,5
Std. Dev. = 2,11

=
o

Frequency

20 22 24 26 28 30 32

PSAP (mmHg)

JLIXUDSHSDUWL]DUHD SDFLHQ LORU FRQIRUP YDORI

0 VXUDUHD SUHVLXQLL VLVWR®ISIRU WD QWW HY B SXORRQ
L SXOPRQDUH (D SRDWH |IKQRMHFREVDRG 5 UQE DJWY I8 L BRJUHHIX |
vQ FDUH XQ FDWHWHU HVWH SKOWRG OVPvQXDDWIH M W OPWR
QRDQYDILY SHXQXWEDUHDW vQ DFHVW VWXGLX D H FRFEDW S L
SUHVLXQHD VLVWROLF vQ DHI HOD[BAXPRQDUXISY vQ BV

'H PHQ LRQDW F SUHVLXQHD VLVWROLF vQ DUWHUD S
LQFOXVLY GH YROXPXO GBX\XPR @Q5W P B B WOvBDRMWWHDUFDL H L
UHJLVWHQ D YDVFXODU SXOPRQDU FDUH HVWH GHWHUF



SUHFXP L GH DOWH FRQGL LL PHGLFDOH FDUH SRW DIHF)
SXOPRQDU VDX EROL FDUGLDFH FRQJHQLWDOH
$OJRULWPLL SHQWUX JHQRWLSDUH D 07+)5 vQ $-,

IQ XUPD DQDOL]HL GDWHORU RE LQXWH vQ FHUFHWDU
FRQGXLWHL GLDJQRVWLFH L UHFRPDQG ULL WBUDISHXWLEF

‘ AJl, MTX > 6 luni

=

DAS28 = 3,245

JADAS71=211

&

Testare polimorfism genetic MTHFR

=

T677T sau C677T + A1298C

=

Reevaluarea tratamentului cu MTX
(includere in tratament biologic anti TNFa

JLIXUBOJRULWPXO GH GLDJQRVWLF DO LQHILFLHQ H



AJI, MTX > 6 luni

¥

Evaluarea toxicitatii la MTX

v

FibroScan

MEH = 4,4 kPa (0-5 ani)
MEH z 4,73 kPa (6-11 ani)
MEH 2 5,1 kPa (12-18 ani) si/ sau

Ecocardiografie cu Doppler tisular

FE VS declin > 10% pina la < 53%

s septal si lateral < Nomograma
E/e” medie > Nomograma I si/ sau
MISS 2 6 puncte

Testare polimorfism genetic MTHFR

4

T677T sau C677T + A1298C

4

Reevaluarea tratamentului cu MTX
(includere in tratament biologic anti TNFa

JLIXUBOJRULWPXO GH GLDJQRVWLF DO WR[LFLW LL



' 6&8,,$6835% ,03257$1 (, 7(67 5,, *0TE)53 /&1
/$ ,1, ,(5($ 75$7$0(178/8, &E7275(;$711 $-,

IQHOHJHUH L SIWADFHOL UK P AR AFRMWQWRDVH vQ WHUD
UHSUH]LQW R QHFHVLWDWH SULPRUGLDO SHQWUX SDFLE

7UXFNHQEURGW HW DO GHVFULX QRQ UHVSRQGHULL
FRQFOX]LRQHD] SULQ LGHHD F 07; DU WUHEXL OXBWQW
YLD D vQ SHULFRO VDX FX LQYDOLGLWDWH VHYHU FDU
DFWLYLWDWHD EROLL DUH XQ U VSXQV LPSUHYPHWR® UH[
iIQ DFHVW VWXGLX QH DP SURSXV LQYHVWLJDUHD HUHLPWRXC
SULQ SULVPD WHO/W)BOD JHGQGHWSIDFFHLBQ L FX $-, FDUH XWL

1Q SUHJHQW GDWRULW FRMWXDMIMHRUVWHKYWSLEH HHIHF\
PDQLIHFRMABRWOHPOW HVWH WHUDSLD GH HOHF LH SHQWUX
S FDWH DSURDSH R WUHLPH GLQWUH SDFLHQ L QX SUH]
DPHOLRU ULL LQVXILFLHQWH D VLPSWRPHORU EROLL VDX
WUDWDPHQWXOXL $FH WL SDFLHQ L SLHUG IHUHDVWIUD G
VH FRQIUXQW FX PDQLIHVW UL PDL VHYHUH DOH EROLL >
WHUBSAD, DX IRVW HIHFWXDWH QXPHURDVH VWXGLL GH
FRGLILF SURWHLQHOH LPSOLEFDWH vQ PHFEDQLVPXO GH DF

$FWXDOPHQ®HIK HIMWS ®BOWHPHGLFLQHL SHUVRQDOL]DWH
DQXPH VHFYHQ LHUHD $'1 XOXL XQXL LQGLYLG SHQWDX D
ULVFXO GH D GH]YROWD DQXPLWH DIHF LXQL PHGLFDOH
&XQRD WHUHD SURILOXOXL JHQHWLF DO XQXL LQGLYLG SI
D GH]YROWD DQXPLWH EROL SHUPL kQG DVWIHO LQWHUY
VFUHHQLQJ PDL HILFLHQWH

8WLOL]DUHD LQIRUPD LLORU JHQHWLFH SRDWH DMXW
DIHF LXQL PHGLFDOH L OD GLIHUHQ LHUHD VXEW DOXIURHD |
GLIHULWH

$VWIHO PHGLFLQD SHUVRQDOL]DW v L SURSXQH V RII
JHQHWLEF DO ILHF UXL SDFLHQW $FHVW OXFUX SRDWH LQ
VXVFHSWLELOH V ILH HILFLHQWH VDX FDUH SUHLUHWH X
SURILOXO JHQHWLF DO SDFLHQWXOXL $FHDVWD UHFXQRD
HYROXD vQ WLPS L F WUDWDPHQWXO RSWLP SRDWH QHF!
JHQHWLFH VDX VH VFKLPE VWDUHD GH V Q WDWH D SDFLt

6FRSX0O ILQDO DO PHGLFLQHL SHUVRQDOL]DWH HVWH



GLDJQRVWLFDUHD L SUHGLF LD UDSLG L SUHFLV D UH]
> @ 3URYRF ULOH PDMRUH DOH PHGLFLQHL SHUVRQDOL]L
L QDWXUD FRPSOHI[LID IDUPDFRELQ®WLFLL PHGLFDPHQWH

SULQWUHLVXBULHFULW MXYHQLO LGLRSDWLF DWKW v
FRQWURO D IRVW DWHVWDW R SUHYDOHQ D QXP UXOXL
VH UHIOHFW GLQ SXQFW GH YHGHUH VWDWLVWLF L vQ OL
H[LVW R UHOD LH ELQH GHWHUPLQDW GLQWUH DFHVWH Y
ROLJRDUWLFXODU L SROILDBWLFXOPL VAHBRROEDDM Y V
VSHFLILFH FEXP DU IL LCFAVWRRIQMID. QKXFPBWELEXQW QHJIDWL
vQ FDQWLW L VHPQLILFDWLYH $FHDVWD IDFH FD GLDJQF
FOLQLF L LPDJLBWRERRAVWLBWH GWDWH YDULD vQ IXQF LH
UVSXQVX0O OD WUDWDPHQW 8QLL FRSLL SRW DY BDLR SRMF
H[SHULPHQWD VLPSWRPH SHUVLVWHQWH VDX FRPSOLFD L

6WXGLLOH SUIPRRARG BUGIWQ LORU FDUH DU SRWHQ D F
WHUDSLD FX 07; DX GHPRQVWUDW SROLPRUILVPXO GLVW!I
DO vQWU XQ H DQWLRQ GH GH SDFLHQ L GHVFULH C
FRQVWLWXLH XYHLWD > @ 'H DVHPHQHD DFHGWD/HHQL
GLVWULEX LD FRPRUELGLW LORU vQ $-,

$FHOD L JUXS GH DXWRUL SXEOLF FHYD PDL WKkU]L>
SR]L LRQHD] vQ VEFDOD FRPRUELGLW LORU GHUPLWD DW
XOWLPXO UkQG XYHLWFKW &UHKBWXOHQQI LDGHQRUW H[SULF
IHPLQLQ LDU GLIHUHQ D GLQWUH VH[H VH HYLGHQ LD] Ol

5H]XOWDWHOH QRDVWUH DUDW R SUHYDOHQ D FRF
LQWHVWLQDO FHHD FH HVWH GH LPSRUWDQ PDMRWL SHC
SHQWUX JHQHUDUHD SRWHQ LD O XKONGIHWI HAWG MWRYIUR BPH GII
GHPRQVWUDW R SRQGHUH PDL PDUH D FHORU PDL IUHFYH
FX $-, GH VH[ PDVFXOLQ

5 VSKQGLWWHL.D QWHORU 00 ® F6OLGF HS BFIQWMUXL HVWH GHV\
SUHYDOHQ OD JUXSXO PH[LFDQ L LWDOLHQL SULYLQG U]
VLQJXU QXFOHRWLG DO DFHVWHL JHQR+VHG B WHR UNLMU PIRR/
VF ]XWH OD f & VDX PDL PXQW 5®DWYEMHFWMHDKRE@RJRHR L
PDL PLF &D FX PDL PLF OD f[& > @

(VWH LPSRUWDQW V VXEOLQLHP F B WHPH QX XaHN HUPX
DSDUL LD XQHL EROL VDX D XQHL HQHM LR BLD & RKLEIQKDL V
FRQGL LL GH V Q WDWH FXP DWXOLFDHIG ERMDOH GOIDWX E Q 8



GH FHUFHWDUH L GLWLALIQH V(DQFBBXQLV\DEF\XWI-RIDJLL JHHE MW LF
IDFWRUL FDUH FRQWULEXLH OD W ROWDWHDX PH QYHUBDRO L L
&HO PDL ELGROMWRGDDWBIDHBEHVWH FXQRVFXW VXE QX
$FHVW SROLPRUILVP SRDWH LQIOXHQ D QLYHOXULOH GH
RUJDQLVPXO SURFHVHD] L XWLOL]JHD] DFLGXO IROLF

3H VFDU ODUJ WHVW ULOH DFHVWRU YDULDQWH DOF
ILLQG UHFXQRVEFEXW FD JHQD WURPERILOLHL SHQWUX R SI
FKW. §Q JHQRWLSXULOH 77 LIRODWH L FHOH FRPSXVH |
PDL PDUH SHQWUX DYRUWXUL VSRQWDQH vQ FRPSDUD
> @

'H DVHPHHDWNHNEGLGLXO FOLQLFR JHQHWLF D PDL IRVW HI
HIHPSOX VHUYLQG GLVWURILD PXVFXODIRVWFG&HPRPR®IVX¥WHRIDN
SROLPRUILVPXOXL JHQHWLF D JHQHORU HQ]JLPHORU LPS
UHJUHVLH VWDWLVWLF DVXSUD VW ULL L IRU HL PXVEFXO
PLRGLVWURILH D IRVW FDOFXODW LQFLGHQ D DOHOLF F

]Q DFHVWDEWRBOXWUIDW RPRIHQLWDWHD GLVWULEX LH
'HLQEHUJ QEX XRELABDHHBFWXDW R DQDOL] FDQWLWDWLY
SHQWUX DPEHOH ORWXUL GH VWXGLX FDUH D FRQVWLWX
SROLPRWUJH)SOBDFLEHQERDO UHXPDWLF VXQW vQ H[FOXVL)Y
ORFDO L QX SRW IL FRPSDUDWH FX DOWH VWXGLL QD LR
GH PRGHO GH SUHGLF LH D DFHVWRHGWMDW UHDAXHPRIBO G
GHVFULVH PDL VXV OD QLYHO GH UHSXEOLF

6FRUXO '$6 HVWH R P VXU XWLOL]DW SHQWUX HYD
UHXPDWRLGH R DIHF LXQH LQIODPDWRULH FURQLF JRODUYV
DUWULWHL MXYHQLO LGLRSDWLFH FDUH HVWDB &RRDHHWFHX
DFHVW VFRU QX HVWH IRORVLW vQ PRG REL QXLW ORWLY X
GLIHULWH ID GH DUWULWD UHXPDWRLG LDU P VX WIDOWH
SHQWUX D UHIOHHWD DFHVWH GLIHUHQ

iQ ORF GH VFRUXO '$6 vQ HYDOXDUHD DUWULWHL MX
LOQVWUXPHQWH L P VXUL FOLQLFH FXP HVWH -XYHQLOH {
HVWH DGDSWBDOWXBHIXAWLY IDNDWHD EROLL vQ UKQGXO FRSL
IDFWRUL SUHFXP QXP UXO GH DUWLFXOD LL LQIODPDWH
PDUNHULL LQIODPDWRUL GLQ VKQJH

-$'$6 SRDWH YDUHGIH WX EXMQFS XO VSHFLILF GH $-, L GH
SDFLHQW (VWH LPSRUWDQW V VH XWLOL]JH]H LQVWUXPF}



DGHFYDWH YKUVWHL L FDUDFWHULVWLFLORU ILHF UIXL FI
LQWHUSUHWDWH GRHBE MFWDHD IS WS IHPLORGQ D L vQ DUWULWD N

$P VWDELOLW YDORUL SUHGLFWLYH vVQDOWH DOH VFI
VXELHF LL GLQ ORWXO GH FD]XUL 3HQWUX VFRUXO -$'$6
GLQ OLWHUDWXUD PHGLFDO > @ 3HQWUX VFRUXO '$6
DFWLYLWDWH PRGHUDW D EROLL SH FkQG FHL GLQ ORW)
HVWH IRDUWH LP SR U W CDJRW LDWVADHAQH D REQRDO LD SKWXVOLY X @ V/RUDIJF
OD ILHFDUH DGUHVDUH VDX VSLWDOL]DUH DDFBDALYH QWDX\CHC
EDJHD] SH LQGLFL FOLQLFL L SDUDFOLQLFL vQ PDUH PDI
VFDU YL]XDO DQDORJ QXPHULF GH F WUH SDFLHQW VD
VWDUHD SDFLHQWXOXL OD PRPHQWXO H[DPLQ ULLL | U D

3HQW UXIFIDWXOPDQLIHVW VLPSWRPH FOLQLFH FXP DU |
ELQH FRQWXUDW VFRUXO GDIP NW RMUIBWBW.H DO XG\W RIDFHH/DN
IXQAGH JUDYLWDWHD FX FDUH DFHVWHD VH vQU HIH & WIUW D |
FDUH DGPLQLVWUHD] 07; SHQWUX WHUPHQ OXQJ ILLQG
LQWROHUDQ @D78WRSDW XQHOH FHUFHW UL SHQWUX
FDUDFWHUXO OERHJRELIFHE BEXOHVFHQ LL GH VH[ IHPLQLQ |
VXEFXWDQDW GH SHVWH XQ DQ > @

5H]XOWDWHOH QRDVWUH SRW IL FRPSDUDELOH FX DOW
DSXQFWDMXOXL REBLQXORWRCSBHLAHQUFHWDUH GHS LQG Gt
ORWXO GH FRQWURO 6 D GHPRQVWUDW F HVWH QHFHVD
DOH SDFLHQW)X®GHJIFHHR@M G IDQ FDX]JHOH U VSXQVXOXL VO
FRPSOLDQ

'HRDUHFH V D GHPRQVWUWFRW. G XD\DKWWD FH) XQALLW HIDD
WR[LFLWDWHD V D VXJHUDW F QLYHOXULOH VH U LFIHW®HV 6
FXP DU IL WR[LFLWDWHD JDVWURLQWHVWLQDO L PLHORYV
GLVSDUH GLQ VHU vQ GH RUH GH OD DGPLQLVWUDUH QI
D SUHJLFH WR[LFLWDWHD > @ 3ULQ XUPDUH DX IRVW VW
vQ VSHFLDO SHQWUX KHSDWRWR[LFLWDWH FDUH QX LPS(
SRWHQ LDOXO UDU GH DIHFWDUH WR[LF JUDY OD FRSLL
WLPSXO WUDQ]JL LHL vVQJULMLULL SHGLDWULFH OD DGXO L
R UHFRPDQGDUH SXWHUQLF SHQWUX PRQLWRUL]DUHD IUF

1Q XUPD LQYHVWLJ ULL SULQ LQWHUPHGLXO HFRJUDIL!
ORWXUL GH FHUFHWDUH D IRVW HYLGHQ LDW R RPRJHQL
L FUDQLR FDXGDO IQ VWXGLLOH PRQGLDOH OD FRSLL DF



GH JUXSXO GH FRQWURO > @ 'H DVHPHQHD QX DX IF
QRUPDOH SHQWUX YKUVWH D VWUXFWXULORU H[WUDKHSD

(FRJUDILD ' HVYWH R PHWRG QHLQYD]JLY FDUH SRDW
WR[LFLWDWH KHSDWLF vQ FRQGL LLOH GH FLWROL] PD
DGPLQLVWU ULL GH 07; vQ GR]H PLFL DFHVWH VEKLPE UL
HFRJHQLWDWHD VSRULW REVHUYDWH OD EDVHOLQH GH \
DFHVWRU FRSLL vQ WUDWDPHQWXO GH IRQG

2DOW PHWRG LPDJLVWLF XWLOL]DW FX PLQLP LPSI
DMXWRUXO HL VD UHX LW V VH GHWHUPLQH YDO PELDH
SHQWUX LQL LHUHD VFKLPE ULL PRUIRORJLFH FD XUPDUH

6WXGLLOH LQFOXVLY FHOH QD LRQDOH FDUH DX IXQ¢
SHQWUX $-, DX GHPRQVWUDW VHQVLELOLWDWH L VSHFLI
GRDU OD BDFSW@®PDWLFL > @

$VWIHO SXWHP H[SOLFD UH]XOWDWHOH SURSULL FDL
KHSDWLFH SHQWUX JUXSXO GH FRQWURO FRPSDUDWLY FX
OPDH DUH ORF PDL LQWHQV SULQ HIHFW DQWDJRQLVW ID
GHKWWKW H QHFHVDU GH PHQ LRQDW F YDORDUHIEXHS!
PRQRWHUDSLH FX 07;

$FHDVW WHKQLF HVWH FRQVLGHUDW VLJXU L QHGX
FOLQLFD PHGLFXOXL &X WRDWH DFHVWHD UH]XOWDMWHOI
XQ SURIHVLRQLVW PHGLFDO VSHFLDOL]DW L LQWHJUDWH
XQ GLDJQRVWLF L XQ SODQ GH WUDWDPHQW DGHFYDW

LQkQG FRQW GH QHFHVLWDWHD HYDOX ULL IXQF LHL
XWLOL]DW PHWRGH QHLQYDJLYH IXQF LRQDOH L LPDJL
WUDQVWRUDFLF FX 'RSSOHU WLVXODU VXQW LQFOXVH vQ
6RFLHW LL (XURSHQH GH &DUGLRORJLH vQ VSHFSD@IIOD
DQWLWXPRUDO > @ 6SUH H[HPSOX VWXGLXO OX
DSOLF ULL DFHVWRU PHWRGH FX FRPSDUDUHD LQGLFLOF
SDFLHQ LL FX GLIHULWH PDODGLL DOH HVXWXOXL FRQMX
YDORDUH LQIRUPDWLY LPHQV SHQWUX FOLQLFLDQ GDU
GHPRQVWUHD] IXQF LD ORQJLWXGLQDO L FLUFXODU D
SRSXOD LD SHGLDWULF vQ FRQWH[WXO OLSVHL QRPRJUDI

5HVSHEWSY FRPSLODUHD VXUVHORU GHDOHWEUDWXR B
RELHFWLY D LQGLFLORU RE LQXVLD SH HPH® WRIQ®MY EH QX \C
GLQWUH LISFDRUH GUH]HQWDX SROLPRUILVR UHQHBYW S DWR D



SDUWH FRUHVSXQGH FX ®GDWHEH XK GlH SOHOWHWD WX W DSH Q VDD,

3HQWUX DPEHOH ORWXUL DX IRVW GHVFULVH YDORUL
FRQVHQV D FRUGIRRADREBWW SULQWUH LQGLFLL IXQF LHL
HYLGHQ LDW XQLL FX HIHFWO0GH)H 156 PX DM B Y IS FDALIPGRRID LI YA PL
L GH DOWH VWXGLL H{WHUQH > @

JLPLW UL

&D XUPDUH D QXPLEXOXXERPEWIBPLQLVWUHD] DRFW LDV W
V QX UHSUH]LQWH VHULD GH SDUWLEXODULW L FOLQLF}t
LQGUEFUH]HQWDWLYL FDUH GH FRPXQ FX GDWHOH LPDJLVW
ILHF UXL FRSLO LQGLYLGXDO DVWIHO DU SUHGLVSXVH ¢
6LPSWRPHOH IL]JLFH L FRPASRUGMDFWOWRODHDYQ KRYGCRLSUHF
VDX S ULQ LL OXL FDUH QX VXQW PHUHX FXDQW LWIVHIW H
EROLL VDIXHI® JNQEXO GH FRPSOLDQ PHGLF SDFLHQW &X
FDUH DX OSDEDPHWUL FDQWLWDWLYL SUHFXP L HYDOXD
VW ULL VD ORH\BLFPHIWY GLPLQXH]H 6FRUXO 0,66 FD WHV
JDVWURLQWHVWLQDOH SRDWH DU WD UH]XOWDWH RELHF)
IROORZ XS D SDFLHQWXOXL



&21&/18=,, *(1(5$/(

9DULDQWHOH SROQBRYSH ¥ HRWWLUFGHRQWLILFDWH OD SH
VQUROD L $FH WL SDFLHQ L SRW IL FDUDFWHUL]D L SU|
+R L KRPRJLJR]JLWDWH L]RODW REVHUYD\
LUV

SHIXOWDWHOH VWXGLXOXL DX GHPRQVWUDW LPSRUWD
SHQWUX HVWLPDUHD ULVFXOXL GH SUHHQ5 MR ® DLUWLRDDQL
JHQHWLF D QRQ UHVSRQ®H R & RBW LN UM D DDLSD. DG i XV |
VSHFLILFLWDWH DX IRVW GHWHUPLQDWH YDORHUYBOH ¢
'$6 . -$'$6 . ,QGLFHOH $&5 3HGL D GHPRQ)
GH DWLQJHUH D HIHFWXOXL FOLQLF OD RHW R\ QHG B®\WH
FDUH VXE GLQ VXELHF L VH DIODX OD PRQRWHUDSLH

$SOLFDUHD FKHVWLRQDUXOXL 0,66 OP IG\W R RENIVRND XV LS [R
FX YDULDQWH SROLPBUSH LW GHJROWDUHD VLPSWRPH(
LQWHQVLWDWH PRGHUDW  RJHHWXRWO HGBDVDX@ERIOYUY WU B B
GXUHULORU DEGRPLQDOH Q

6WXGLXO PDUNHULORU ELRFKLPLFL WUDGL LRQDOL S
VHPQLILFD LH VWDWLVWRHWRMW B HEDA/RWR] LU WD WEIDY DN
WUDQ]JLWRULH XQLGLPHQVLRQDO D HYLGHQ LDW YDORL
FRSLLORU I U YDULDQOWB)SROWPBDFLHQ@ JHQMX YDULDQ\
07+)5 vQ WHPEBSWRHWEXXN [ DQWHJLVWUDW YDORUL PHGLL DO
GH RUL PDL PDUH GH FkW PHGLD HODVWLFLW LL OD

6WXGLXO FDUGLRWR[LFLWHWRDI H#FRAS& HQ V@ W HUWDSRUHD E
PHGLH GHWHUPLQDW SULQ HFRFDUGLRJUDILD FX 'RSS
GLVIXQF LH GLDVWROLF D YHQWULFXOXOXL VWKQJ vQ F

IQ VWXGLX DX IRVW GHWHUPLQDWH FULWHRHW®RN B HRBW
'$6 -$'$6 0,66 SHVWH YDORDUHD SUDJ SUH]JHQ D S
uv L UV OD QY¥H®D XCHIHVAQWHLDUHD YDORULORU
HODVWLFLW LL KHSDWHMRW QHDRQBROGWRHWILBCER- WD WXRULWH
L GLDVWROLFL DL 96 OD 'RSSOHU WLVXODU



5(&20%$1' 5, 35%&7,&(

6H UHFRPDQG WHVWDWHDB)YIOWOHWWHE Q FHHWHDURHQ LQHL
LGHQWLILFDWH SHQWUX VFRUXULOH '$6 L VDX -$'$6

6H UHFRPDQG XWLOL]J]DUHD VFRUXOKXKHWRWHNEB YBMM.R® W
SUHGLF LH D HIHFWXOXL GH FRPSOLDQ WHRHWRWWHIED

6H UHFRPDQG XWLOL]DUHD WHKQLFLORU GH HODVWRJU
DIHFW ULL VXEFOLQLFH D RUJDQHORU LBMWWRMWODM[DMWEK

THVWDUHD YDULDQWHGR)S BRWHPBHFR PIHQGLW. OPH QMU

HILFDFLWDWHD FOLQLF L VDX SDUDFOIPGMR VY KRIORIDIN
IRVW DWLQV
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%HXNHOPDQ 7 3DWNDU 10 6DDJ .* 7ROOHVRQ(5LQHKD
$PHULFDQ &ROOHJH RI 5KHXPDWRORJ\ UHFRPPHQGD\
LGLRSDWKLF DUWKULWLY ,QLWLDWLRQ DQG VDIHW\ P
RI DUWKULWLY DQG V\WVWHPLF IHDWXUHV $UWKULWL
+ $YDLODEOH

KWWSV DFUMRXUQDOV RQOLQHOLEUDU\ ZLOH\ FRP GF
+XL]LQJD 7 1LJURYLF 3 5XGHUPDQ ( 6FKXO]JH .RRS\
5KHXPDWRORJ\ UHFRPPHQGDWLRQV IRU WKH WUHDWP}
DQG VDIHW\ PRQLWRULQJ RI WKHUDSHXWLF DJHQWYV
IHDWXUHV &RPPHQWDU\ 9RO ,QWHUQDWLRQDO -RX
5LQJROG 6 :HLVV 3) %HXNHOPDQ 7 'H:LWW (0 ,ORZLW
RI WKH $PHULFDQ &ROOHJH RI 5KHXPDWRORJ\ 5HF
-XYHQLOH ,GLRSDWKLF $UWKULWLY ORGHUQ 5KHXPDW
$YDLODEOH IURP KWWS PUM LPD SUHVV QHW LQGH] !
5LQJROG 6 $QJHOHV +DQ 67 %HXNHOPDQ 7 /RYHOO '
$PHULFDQ &ROOHJH RI 5KHXPDWRORJ\ $UWKULWLV )R
-XYHQLOH ,GLRSDWKLF $UWKULWLY 7KHUDSHXWLF $!
6DFURLOLLWLY DQG (QWKHVLWLV $UWKULWLV &DUH &
7KRPVRQ : %DUUHWW -+ 'RQQ 5 3HSSHU / .HQQHG\
LGLRSDWKLF DUWKULWLY FODVVLILHG E\ WKH ,/$5 FI
5KHXPDWRORJ\

<DQJ -: /HH ( 6HR -< -XQJ -< 6XK &+ .LP +$ $SSOLFD\
DIJDLQVW UKHXPDWLVP FODVVLILFDWLRQ FULWHULD |
SURJQRVWLF IDFWRU LQ SDWLHQWV ZLWK DGXOWV R

/JHH --< (QJ 6:0 *X]PDQ - 'XII\ &0 7XFNHU /% 2HQ
,QWHUQDWLRQDO /HDJXH RI $VVRFLDWLRQV IRU 5KH
,QWHUQDWLRQDO 7ULDOV 2UJDQL]DWLRQ &ODVVLILFD
$PRQJ &KLOGUHQ LQ D &DQDGLDQ $UWKULWLV &RKRUW
5SHYHQFR 1LQHO 5RWDUX 1DWDOLD OD]XU 1LFRULFL
BYHWODQD %LFKLU 7KRUHDF /LOLDQD HW DO 5HXPD\
5HYHQFR 1 &UDFHD $ $UWULWD -XYHQLO ,GLRSDWLF
3XEOLF (FRQRPLH UL ODQDJHPHQW vQ OHGLFLQ



5HYHQFR 1 &UDFHD $ )RFD 6 %RJRQRYVFKL / 3DL
PXVFXORVFKHOHWDO UL LQGLFLL SDUDFOLQLFL vQ DUV

+

SURJUDPXO 1D LRQDO SH %ROL 5DUH SHQWUX DQLL

&ROOLVROWVWDUHDW SRVVLEOH IRU -,$ 1DW 5HY 5KHXP
5DPDQDQ $ 9 6DJH $0 7UHDW WR 7DUJHW 'UXJ WUHH
((WHQW ,V 7KLV 3RVVLEOH" 9RO -RXUQDO RI &0OLQL
(O OLHGDQ\ < 6DODK 6 /RWI\ + (O *DDIDU\ 0 $EGXOl
FOLQLFDO SWRFMWMLIAHNVWIXHBWOLQHYV IRU -,$ PDQDJHPH
SHGLDWULF 5KHXPDWRORJ\ LQLWLDWLYH (J\SWLDQ 5K
&UDFHD $ 5HYHQFR 1 ,PSDFWXO GLIHULWRU VFKHPH
PRGLILF ULORU UDGLRORJLFH vQ DUWULWD MXYHQI

+

+HUOLQ 0 +HUOLQ 7 8SGDWH RQ *HQHWLF B6XVFHSV
,GLRSDWKLF $UWKULWLYV (0- 5KHXPDWRORJ\
3DVWRUH 6 6WRFFR * )DYUHWWR ' 'H ,XGLFLEXV 6
GHWHUPLQDQWY IRU PHWKRWUH[DWH UHVSRQVH LQ M
3KDUPDFRORJ\
. XU]DZVNL 0 ODOLQRZVNL ' 6]DUPDFK 1 1RZDN $ *RU
PLVVHQVH YDULDQW DIIHFWV UHVSRQVH WR PHWKRWU
3KDUPDFRJHQRPLFV
%XODWRYLU O +HLMVWHN 0: 9DQ 'LMNKXL]HQ (+3 :XOl
3UHGLFWLRQ RI FOLQLFDO QRQ UHVSRQVH WR PHWKRW
$QQ 5KHXP 'LV
+OLVWXQ 9 6FXUWX 9 %RLFLXF & 8 XUHOX 1 6DFDU
IRODW 4L PHWLRQLQLF OD IHPHL FX SLHUGHUL UHSUF
>SFLWHG -DQ @ + $YDLODEOH IU
FRSLOXO PG LPDJHV EXOHWLQ SHULQDWRORJLF %3B
KWWS UHSRVLWRU\ XVPI PG KDQGOH
ORGLQ 9 +RWLQHDQX $ 9LVWHUQLFHDQ ( &UH X $ +
07+)5 OD IHPHLOH FX DYRUW VSRQWDQ UHFXUHQW $U"

@ * $YDLODEOH IURP +202&,67(,1% u, 32/,02
07+)5 /% )(O0(,/( &8 $9257 63217%$1 5(&85(17
.R]IPD . -XUFD & %HPEHD O 3ROLPRUILVPXO JHQHL 07

DYRUWXUL VSRQWDQH GLQ MXGH XO %LKRU 5HYLVWD



3DORPLQR ORUDOHV 5 *RQ]JDOH] -XDQDWH\ & 9D]TX
OLUDQGD )LOOR\ -$ )HUQDQGH] *XWLHUUH] % HW DO
JHQH SUHGLVSRVHV WR FDUGLRYDVFXODU ULVN LQ

 J1_J M EZjbhgh\Z < Q_jdZrbg > KljmdImjgu_ ihebfhjnbaf
f Ibe_gl _IjZ]b*jhnheZlj_"mdI*Zau] Iy : f_IbhgbgkbglZau m f
kljzrZxsbo br_fbq_kdhc [he_agvx k_j*pZ < _klgdgh Jh!
F_"bpbgkdhc :dzZz*_fbb >, QWHUQHW @ >SFLWHG -DQ
KWWSV ZZZ YPHGD RUJ ZS FRQWHQW XSORDGYV SG
ODYURV WY&&KL3IRSHVFX 2 )HUHQF] % 3ROLPRUILVPXO
VFKL]RIUHQLH 5HY OHG &KLU 6RF OHG 1DW ,DVL

%XFHU]DQ 6 $QJKHO 3RSS 5 90DG 50 /D]JHD & 1LF
SROLPRUILVPXO & 7 VL $ & DO JHQHL 07+)5 FD IDFW

6WXGLX PRQRFHQWULF 5HY 5RP OHG /DE

8HODQG 30 OROHFXODU %LRORJ\ RI OHWK\OHQHWHW L
2YHUYLHZ RI OXWDWLRQV 3RO\PRUSKLVPV ,Q 07+)5 3}

'XFNHU *6 5DELQRZLW] -' 2QH &DUERQ OHWDEROLVP 1
OHWDEROLVP

OLOOHU -: +RPRF\WWHLQH ,Q (QF\FORSHGLD RI +XP
(GLWLRQ

+LUDRND 0 .DJDZD < *HQHWLF SRO\PRUSKLVPV DQG
$QRPDOLHV

6WDPS /. S5REHUWV 5/ (IIHFW RI JHQHWLF SRO\PRU
PHWKRWUH[DWH WKHUDS\ LQ UKHXPDWLF GLVHDVHV 9
)JGLQJHU 0 +|UO :+ B6XQGHU 30DVVPDQQ * ORO
PHWK\OHQHWHWUDK\GURIRODWH UHGXFWDVH 9RO
ODWWKHZV 5* OHWK\OHQHWHWUDK\GURIRODWH UH
%LRFKHPLVWU\ DQG PROHEXODU ELRORJ\ (XURSHDC

6FKQHLGHU -$ 5HHV '& J/LX <7 &OHJJ -% :RUOGZL!
PHWK\OHQHWHWUDK\GURIRODWH UHGXFWDVH PXWDWL
*HQHWLFV

07+)5 $OOHOH DQG *HQRW\SH JUHTXHQFLHV *HQRPLFYV
6DFDU 9 /HYLWVFKL $ *URSSD 6W 'LDJQRVWLFXOXL F
LVWRULD L SHUVSHFWLYH %XOHWLQ GH SHULQDWROT



‘HOOV * %HFNHU -& 7HQJ - 'RXJDGRV 0 6FKLII 0 6PR
MRLQW 'LVHDVH $FWLYLW\ 6FRUH '$6 DQG (XURSHDC
FULWHULD EDVHG RQ & UHDFWLYH SURWHLQ DJDLQVW
DUWKULWLY DQG FRPSDULVRQ ZLWK WKH '$6 EDVHG
5KHXP 'LV

6ZDUW -) 9DQ 'LMNKXL]HQ (+3 :XOIIUDDW 10 'H 5RRF
'LVHDVH $FWLYLW\ 6FRUH SURYHWWBUEHW WK HUDGS \V
LGLRSDWKLF DUWKULWLY $QQ 5KHXP 'LV

GDODVDQ 0% 'H YULHV /' 9DVWHUW 6- +HLMVWHN O:
“XYHQLOH $UWKULWLYV 'LVHDVH $FWLYLW\ 6FRUH 5HVSE
DQG OHYHOV Rl GLVHDVH DFWLYLW\ LQ SURVSHFWLY!
DUWKULWLY 5KHXPDWRORJ\ 8QLWHG .LQJGRP
%XUJRV 9DUJDV 5 +RUQHII * 7VH 60/ 4XDUWLHU 3
3HUIRUPDQFH Rl GLVHDVH DFWLYLW\ PHDVXUHV LQ
DUWKULWLY $UWKULWLY UKHXPDWRORJ\

$OH[HHYD (, %]DURYD 70 9DOLHYD 6, 'HQLVRYD 5 9
(IILEDF\ DQG 6DIHW\ Rl $GDOLPXPDE /RQJ 7THUP $GPLQ!
DW -XYHQLOH ,GLRSDWKLF $UWKULWLV ZLWKRXW 6\

%XODWRYLUO O +HLMVWHN O0: 9HUNDDLN O 9DQ 'LMNKX
(3 HW DO +LJK SUHYDOHQFH RI PHWKRWUH[DWH LQ
'"HYHORSPHQW DQG YDOLGDWLRQ RI D PHWKRWUH[DWH

.REKDUOD / 7D\ORU - :HLOHU 7 7LQJ 7 9 /XJIJHQ 0O %!l
WR[LFLW\ LQ MXYHQLOH LGLRSDWKLF DUWKULWLV -RX
7RNXKDUD ' &KR < B6KLQWDNX + 7UDQVLHQW HODV
GHSHQGHQWO\ LQFUHDVHV LQ FKLOGUHQ 3/R6 2QH
‘DHOWL 6 )LVFKHU 7 :LOGHUPXWK 6 /HVFKND 6 'LH\
VRRJUDSKLF OLYHU DQG VSOHHQ GLPHQVLRQV LQ D Fl
3HGLDWU

'LHWULFK &) %DPEHU - %HUJLJRWWL $ %RWD 6 &D«
*XLGHOLQHY DQG 5HFRPPHQGDWLRQV RQ WKH &OLQLF
8SGDWH /IRQJ 9HUVLRQ 9RO B8OWUDVEFKDOO LQ



$WDOODK ( *URYH -, &URRNV & %XUGHQ 7HK ( $EKL)\
ILEURVLY DVVRFLDWHG ZLWK ORQJ WHUP PHWKRWUHII

%DUEXOHVFEX $/ &KLVDODX %$ 3LUYDQHVEX &' )LUXO
UHYHUVH RI WKH FRLQ OHWKRWUH[DWH DQG OLYHU IL
5RPDQLDQ -RXUQDO RI 5KHXPDWRORJ\

JHUWQDZDSDQ 5 &KRQSUDVHUWVXN 6 6LUDPROSLZD
PHWKRWUH[DWH GRVH QRQ LQYDVLYH VFRULQJ V\VWH
LQ UKHXPDWRLG DUWKULWLY SDWLHQWY UHFHLYLQJ P
BFKHXHUQ $ )LVFKHU 1 OF'RQDOG - %UXQQHU +, +I
07+)5 JHQH DUH QRW DVVRFLDWHG ZLWK OHWKRWUHIL
LGLRSDWKLF DUWKULWLY 3HGLDWULF 5KHXPDWRORJ\

'LOFNHQ % %DPIRUWK ) /L = =KX + 5LWYDQHQ $ 5HG(
YDULDWLRQ RI WKH &'!'7 DOOHOH RI PHWK\OHQF
JLQGLQJV IURP RYHU QHZERUQV IURP DUHDV ZRU

07+)5 *HQH )ROLF $FLG DQG 3UHYHQWLQJ 1HXUDO 7XE
-DQ @ $YDLODEOH IURP KWWSV ZZZ FGF JRY QF
DFLG KWPO

%H]HUUD *$ +ROHQVWHLQ $ )RVWHU :5 :LH % +LENV
VPDOO PROHFXOH DOORVWHULFE PRGXODWRUV RI
07+)5 E\ WDUJHWLQJ LWV XQLTXH UHJXODWRU\ G|
$SU + $YDLODEOH

KWWSV OLQNLQJKXE HOVHYLHU FRP UHWULHYH SLL 6
6DFDUD 9 6FXUWX 9 'XFD O *URSSD 6 $QDOL]D DVF
PHWLRQLQLF L JHQHL VLQWD]HL HQGRWHOLDOH 12 C
SRSXOD LD V Q WRDV GLQ 5HSXE GLEDG BIR OV RLYD H 9%DX O
OUWLLQ H OHGLFDOH >,QWHUQHW®@ >SFLWHG -DQ
JURHVH '6 )RZOHU % %DXPJDUWQHU 05 9LWDPLQ
UHPHWK\ODWLRQ F\FOH2ELRFKHPLVWU\ SDWKZD\V DQ
OHWDEROLF 'LVHDVH

&ULGHU .6 <DQJ 73 %HUU\ 5- %DLOH\ /% )RODWH D
PROHFXODU PHFKDQLVPV DQG WKH HYLGHQFH IRU )RC



*R\HWWH 3 5R]JHQ 5 7KH WKHUPRODELOH YDULDQW
H[SUHVVHG LQ &,6 ZLWK VHYHUH PXWDWLRQV IRU KX
+XP OXWDW

&REE -( +LQNV $ 7KRPVRQ : 7KH JHQHWLFV RI MXY
XQGHUVWDQGLQJ DQG IXWXUH SURVSHFWYV 9RO 5K
$YUDPRYLp 0= 'ROADQ 9 7RSODN 1 $FFHWWR 0 /XVD
SRO\PRUSKLVPV LQ PHWKRWUH[DWH SDWKZD\ JHQHV LC
D FRKRUWSPWLHQWY ZLWK MXYHQLOH LGLRSDWKLF |

=KX + 'HQJ )< OR ;% 4LX <+ /HL 6) 3KDUPDFRJHQHWI
UKHXPDWRLG DUWKULWLY UHVSRQVLYHQHVV WR PH

SKDUPDFRJHQRPLFV > QWHUQHW@ ODU
KWWSV Z7ZZ IXWXUHPHGLFLQH FRP GRL SJV
-HNLF % ODNVLPRYLF 1 'DPQMDQRYLF 7 OHWKRWUH]ILC
RI UKHXPDWRLG DUWKULWLV 9RO SKDUPDFRJHQRP

&KHQ < =RX . 6XQ - <DQJ < /LX * $VVRFLDWLRQV E
WUHDWPHQW RXWFRPHV Rl PHWKRWUH[DWH LQ SDW
3WUPDFRJHQRPLFV

%HUNDQL /0 5DKDO ) $0OODP , ORXDNL %HQDQL 6 /D
07+)5 & 7 DQG $ & JHQH SRO\PRUSKLVPV ZLWK P}
WR[LFLW\ LQ $OJHULDQ UKHXPDWRLG DUWKULWLV SDW
/LPD $ %HUQDUGHV 0 $JHYHGR 5 B6HDEUD 9 OHGHLU]
PHGLFLQH LQ UKHXPDWRLG DUWKULWLVY 613V LQ P
DVVRFLDWHG ZLWK PHWKRWUH[DWH WKHUDSHXWLF RX
6DZKQH\ 6 $JJDUZDO $ 2XWFRPH PHDVXUHV LQ SHG
5KHXPDWRORJ\ $ &0OLQLFDO 9LHZSRLQW

6DZKQH\ 6 $JDUZDO 0 2XWFRPH PHDVXUHV LQ SHGLD
RI 3BHGLDWULFV

$OPHLGD % -RUGDQ (- 3DOPDQ - %DOH 3 5DOSK (

053 VHUXP OHYHO PHDVXUHPHQW LQ FOLQLFDO SU
VWRSSLQJ PHWKRWUH[DWH LQ SDWLHQWV ZLWK MX
VXSSOB

%HFNHU 0/ 5ROH RI PHWKRWUH[DWH LQ MXYHQLOH LG
ZKHUH ZH DUH JRLQJ ,QW - &0LQ 5KHXPWRO >,QWHUQ
KWWS ZZZ IXWXUHPHGLFLQH FRP GRL DEV LMU



BKHQRL 6 2X -1 1L & ODFDXEDV & *HUVXN 9+ :DOC
ELRPDUNHUV IRU VIVWHPLF MXYHQLOH LGLRSDWKLF D!
9DQ 'LMNKXL]JHQ 3+3 :XOIIUDDW 10 3UHGLFWLRQ RI PH
LQ SDWLHQWY ZLWK MXYHQLOH LGLRSDWKLF DUWKU!
5KHXPDWRORJ\

YDQ 5LHO 3/&0 7KH GHYHORSPHQW RI WKH GLVHDVH
DFWLYLW\ VFRUH XVLQJ MRLQW FRXQWV '$6 &OLC
&RQVRODUR $ 5XSHUWR 1 %D]JVR $ 3LVWRULR $ 0D
'HYHORSPHQW DQG YDOLGDWLRQ RI D FRPSRVLWH GL
DUWKULWLY $UWKULWLY &DUH 5HY +RERNHQ

OXOOHU 3+ %ULQNPDQ '0& 6FKRQHQEHUJ OHLQHPD '
.HHPLQN < %UHGHULMH ,&- HW DO 7UHDW WR WDUJF
QDLYH MXYHQLOH LGLRSDWKLF DUWKULWLYV PRQWK
WULDO $QQ 5KHXP 'LV

5LQJROG 6 :HLVV 3) &ROEHUW 5% 'HZLWW (0 /HH 7 2
UKHXPDWRORJ\ UHVHDUFK DOOLDQFH FRQVHQVXV WL
-XYHQLOH LGLRSDWKLF DUWKULWLY $UWKULWLYV &DU}F
%HFNHU 0/ 5RVp & &URQ 54 6KHUU\ " %LONHU :% /I
WR[LFLW\ Rl PHWKRWUH[DWH LQ MXYHQLOH LGLRSDW
UHJLPHQV -RXUQDO RI 5KHXPDWRORJ\

&RXOVRQ (- 1J :) *RIl, )RVWHU +( &DUGLRYDVFXODL
9RO 5KHXPDWRORJ\ 8QLWHG .LQJGRP

$UDQGD 9DOHUD ,& 'H /D 5RVD ,$ 5ROGiIQ OROLQD 5
*UDQDGRV & 3DWLXR 7ULYHV $ HW DO 6XEFOLQLEDC
MXYHQLOH LGLRSDWKLF DUWKULWLV LQ VXVWDLQHG U
BRORPRQ '+ *0O\QQ 5- .DUOVRQ (: /X ) &RUULJDQ & !
ORZ GRVH PHWKRWUH[DWH $ UDQGRPL]HG WULDO $QC¢
%DUUDO OHQD ( *DUFtD & UGDED /0 &DQHW 7DUUpV $
GH ,QRFHQFLR $URFHQD - OHWKRWUH[DWH LQ MXYHQI
DVVRFLDWHG IDFWRUV $Q 3HGLDWU (QJO (G
%XODWRYLU 0DODVDQ 0 YDQ GHQ %RVFK 2)& &UHHPH
YDQ :RHUNRP -0 HW DO 3UHYDOHQFH RI PHWKRWUH[D
SVRULDWLF DUWKULWLY $UWKULWLV 5HV 7KHU



&DOYR , $QWyQ - /ySH] 5REOHGLOOR -& GH ,QRFHQ
SHFRPPHQGDWLRQV IRU WKH XVH RI PHWKRWUH[DWH L
$QDOHV GH 3HGLDWUtD (QJOLVK (GLWLRQ

1ILHKXHV 7 /DQNLVFK 3 5HFRPPHQGDWLRQV IRU WKH X
DUWKULWLV 9RO 3HGLDWULF 'UXJV

$OPDODJ + $ERX]DLG ++ $0OQDLP / $OEDTDPL - 6KDOK
IDFWRUV DVVRFLDWHG ZLWK PHWKRWUH[DWH LQWRO]
$FFHVV 5KHXPDWRO

$KPDG 0 6RIL ) 3UHYDOHQFH RI 07; ,QWROHUDQFH L
3URVSHFWLYH +RVSLWDO %DVHG 6WXG\ 5KHXPDWROR
Ui RYi - )LQJHUKXWRYia .REURYi . 6US 5 1 PFRYi '
HIILEFDF\ EXW QRW LWV LQWROHUDQFH LV DVVRFLDW
3HGLDWULF 5KHXPDWRORJ\

9RV 0% $EUDPV 6+ %DUORZ 6( &DSULR 6 'DQLHOV ¢
&OLQLFDO 3UDFWLFH *XLGHOLQH IRU WKH 'LDJQRVLYV
'LVHDVH LQ &KLOGUHQ B5HFRPPHQGDWLRQV IURP WKH
DQG WKH 1RUWK $PHULFDQ 6RFLHW\ Rl 3BHGLDWULF *D
1$63*+$1 - 3HGLDWU *DVWURHQWHURO 1XWU
%XVVOHU 6 9RJHO O 3LHW]QHU ' +DUPV . %X]HN 7
SHUFHQWLOHY Rl OLYHU HQ]J\PH VHUXP OHYHOV
DPLQRWUDQVIHUDVH JOXWDP\OWUDQVIHUDVH (IIHF
VWDJH +HSDWRORJ\

)X 6 :X ' -LDQJ: /L - /RQJ - -LD & HW DO OROHFXOD
LQMXU\ &KDOOHQJHV DQG IXWXUH SHUVSHFWLYHV )U
*DPHUDGGLQ 0 7KH 6RQRJUDSKLF 'LPHQVLRQV RI WKF
WR 3DWLHQWV ZLWK 0DODULD ,QWHUQDWLRQDO -RXU:
6PLWK - ()680% &RXUVH %RRN RQ 8OWUDVRXQG 8O0OWL
%HUOLED ( 'XPEUDYD 9 7 3HOWHF $ *KHUFDYL ' 5XV
HYDOXDUH D ILEUR]JHL KHSDWLFH 6 Q WDWH 3XEOLF

+

$]]DP $ -L\DG 29%HLUQH - ,V PHWKRWUH[DWH KHSL
GRVH" $ VIVWHPDWLF UHYLHZ DQG PHWD DQDO\VLV 9R



JUDQNRZVNL 0 ZLHUNRW - *RPXANLHZLF] 0 .RUPDQC
8VHIXOQHVV RI QRQLQYDVLYH GLDJQRVWLF SURFHC
KHSDWRWR[LFLW\ LQ SDWLHQWYV ZLWK UKHXPDWRLG D
5SDWWDQDNDHPDNRUQ 3 3LQ\RZLZDW 3 ,DPVXPDQJ

,QFLGHQFH DQG ULVN IDFWRUV RI KHSDWLF ILEURVLYV
ZLWK FRQFRPLWDQW DFLWUHWLQ WKHUDS\ DQG PHWK

=DPRUDQR -/ /DQFHOORWWL 3 5RGULJXH] OXXR] ' S$EF
HW DO (6& 3RVLWLRQ 3DSHU RQ FDQFHU WUHDWPF
XQGHU WKH DXVSLFHV RI WKH (6& &RPPLWWHH IRU 3UL
“-RXUQDO
/\RQ $5 /ySH] )HUQIQGH 7 &RXFK /6 $VWHJIIJLDQR 5 $
(6& *XLGHOLQHV RQ FDUGLR RQFRORJ\ GHYHORSH
+HPDWRORJ\ $VVRFLDWLRQ (+$ WKH (XURSHDQ 6RF
2QFRORJ\ (6752 DQG WKH ,QWHUQDWLRQDO &DUGLR -

(O (UDN\ $= +DQGRND 10 *KDO\ 06 1DVHI 6, (OGDK
$VVHVVPHQW RI OHIW DWULDO PHFKDQLFDO IXQFWLI
-XYHQLOH LGLRSDWKLF DUWKULWLY E\ WLVVXH '"RSSO|

9L]]DUGL ( &DYD]]DQD , %D]]DQL & 3H]]DOL 1 &*
(FKRFDUGLRJUDSKLF HYDOXDWLRQ RI DVI\PSWRPDWLF
"RXUQDO RI ,QYHVWLJIJDWLYH OHGLFLQH

%KDUWL %% .XPDU 6 .DSRRU $ $JDUZDO $ OLVKUD
YHQWULFXODU VI\VWROLF DQG GLDVWROLF IXQFWLRQ |

ILNGRXVW ) =DQJHQHK 5 7DEDWDEDHL 6$ &DUGLDF
FKDUDFWHULVWLFV LQ UKHXPDWRLG DUWKULWLY ,UD
% O QHVFX $ %RMLQF 9 %RMLQF 0 'RQLVDQ 7 % O
PHWKRWUH[DWH LQ LPPXQH PHGLDWHG LQIODPPDWRU
1RY

$KOHUV 0- /RZHU\ %' )DUEHU (JHU ( :DQJ 7- %UDGKI
IDLOXUH ULVN DVVRFLDWHG ZLWK UKHXPDWRLG DUWK
$VVRF



$EXO 0+ (UJXYHQ 0 2]JEHQ % $\KDQ <, 7KH )RUJRWMW
)XQFWLRQV LQ -XYHQLOH ,GLRSDWKLF $UWKULWLYV

+ $YDLODEOH IURP KWWS OLQN VSULQJHU
$ONDG\ ($0 +HOP\ +$5 ORKDPHG +XVVHLQ $$5 $VV
SXOPRQDU\ IXQFWLRQ LQ FKLOGUHQ ZLWK MXYHQL¢

2YHUEHHN /,+ .DSXVWD / 3HHU 3*0 GH .RUWH &/ 7KLN
YDOXHV IRU HFKRFDUGLRJUDSKLF GLPHQVLRQV RI KHI
(FKRFDUGLRJUDSK\

IDPEHUW - 7KDYHQGLUDQDWKDQ 3 &RQWURYHUVLHV
&DUH" $PHULFDQ &ROOHJH RI &DUGLRORJ\ -DFF
30DQD -& *DOGHULVL 0 %DUDF $ (ZHU 06 .\ % 6FI
FRQVHQVXV IRU PXOWLPRGDOLW)\ LPDJLQJ HYDOXDWL!
WKHUDS\ $ UHSRUW IURP WKH $PHULFDQ B6RFLHW\ R
$VVRFLDWLRQ RI &DUGLRYDVFXODU ,PDJLQJ (XU +HDU
&DQWLQRWWL 0 /RSH]/ 1RPRJUDPV IRU EORRG IORZ L
GLDVWROLF IXQFWLRQ LQ FKLOGUHQ $ FULWLFDO UHY
(FKRFDUGLRJUDSK\

9DQ 'HU +XOVW $( 'HOJDGR 9 7HQ +DUNHO $'- .OLWVL
7LVVXH 'RSSOHU LPDJLQJ LQ WKH OHIW YHQWULFOH D¢
DJH UHODWHG SHDN V\VWROLF YHORFLWLHV WLPLQJ
(FKRFDUGLRJUDSK\

'DOODLUH ) 60RUDFK & +XL : 6DUNROD 7 )JULHGEHUJ
IRU SXOVH ZDYH GRSSOHU DQG WLVVXH GRSSOHU LP
&DUGLRYDVF ,PDJLQJ

&DQWLQRWWL 0 *LRUGDQR 5 6FDOHVH 0 OXUJL % $V
IRU PLWUDO LQIORZ 'RSSOHU DQG WLVVXH 'RSSOHU Y

ODK . OHUWHQV / (FKRFDUGLRJUDSKLF $VVHVVPHQV
3DHGLDWULF +HDUW 'LVHDVH $ 3UDFWLFDO &OLQLFD
+HDUW 'LVHDVH

<DQJ ; /L * <DQJ 7 *XDQ 0 $Q 1 <DQJ ) HW DO 3R
LQWHUYHQWLRQ DJDORAV¥WGFRBIBEUWRWRDFLW\ 9RO
DQG &HOOXODU /RQJHYLW\



ODQQLRQ 0/ &URQ 54 7KHUDSHXWLF VWUDWHJILHV IRU
2SLQ 3KDUPDFRO > QWHUQHW@ -XQ
KWWSV OLQNLQJKXE HOVHYLHU FRP UHWULHYH SLL 6
(QJ 6:0 'XRQJ 77 5RVHQEHUJ $0 ORUULV 4 <HXQJ 560
KHWHURJHQHLW\ LQ MXYHQLOH LGLRSDWKLF DUWKULW
1LJURYLF 3% 5D\FKDXGKXUL 6 7KRPSVRQ 6' 5HYLHZ
$UWKULWLY LQ $GXOWV DQG &KLOGUHQ 9RO $UWK!
1LJURYLF 3% ODUWtQH] %YRQHW 0 7KRPSVRQ 6' ,PSOLF
JHQHWLF ULVN YDULDQWYVY IRU GLVHDVH SDWKRJHQHV|
LQ 5KHXPDWRORJ\
%HXNHOPDQ 7 1LJURYLF 3% -XYHQLOH LGLRSDWKLF DL
"-RXUQDO RI 5KHXPDWRORJ\
%ULGJHV -0 OHOOLQV (' &URQ 54 5HFHQW SURJUHYV
MXYHQLOH LGLRSDWKLF DUWKULWLYV )DF 5HY
2Q0HO .% +RUWRQ '% /RYHOO '- 6KHQRL 6 &XHOOR
$PHULFDQ &ROOHJH RI 5KHXPDWRORJ\ *XLGHOLQH IR
$UWKULWLYVY 7KHUDSHXWLF $SSURDFKHV IRU 20LJRDU
DQG 6\WVWHPLF -XYHQLOH ,GLRSDWKLF $UWKULWLV $U
.OHLQ $ .DXO , )RHOGYDUL , *DQVHU * S8UEDQ $ +RU
SDUHQWHUDO PHWKRWUH[DWH WKHUDS\ LQ FKLOGU
REVHUYDWLRQDO VWXG\ ZLWK SDWLHQWYV IURP WKH *
5HV +RERNHQ >,QWHUQHWG® 6HS
KWWSV DFUMRXUQDOV RQOLQHOLEUDU\ ZLOH\ FRP GF
5HYHQFR 1 'UXUF $ 6FULSQLF ( 30HWRVX , )RFD 6
SHQWUX HYROX LD DUWULWHL MXYHQLOH LGLRSDWLFF
5HYHQFR 1 &UDFHD 'UXGUFD $ )RFD 6 * 9DQJKHOL $
SDUDFOLQLF vQ DUWULWD MXYHQLO LGLRSDWLF %X
*DUFtD 5RGUtJXH] ) *DPERD $ORQVR $ -LPpQH] +HU:
%DUULHQWRY ODUWtQH] 9% $OYDUH] 9LOODORERV 1%
,GLRSDWKLF $UWKULWLVY D VI\VWHPDWLF UHYLHZ 9RO
6DODUX 9 OD]XU 1LFRULFL / 6DGRYLFL 9 OD]XU & 5HY
DQG SV\FKRORJLFDO VWDWXV LQ SDWLHQWV ZLWK N
2VWHRSRURVLVY ,QWHUQDWLRQDO



*LDQFDQH * $ORQJIL $ 5RVLQD 6 7LEDOGL - &RQVRC
DGYDQFHV LQ MXYHQLOH LGLRSDWKLF DUWKULWLYV ¢
5KHXPDWRORJ\
'LMNKXL]JHQ (+39 GDODVDQ 0% 3OXLMP 60) 5RWWH 0&
SUHGLFWLRQ RI OHWKRWUH[DWH ,QWROHUDQFH LQ ->
REVHUYDWLRQDO FRKRUW VWXG\ 3HGLDWULF 5KHXPD'
JWUDUD * ODVWUDQJHOR * %DURQH 3 /D 7RUUH )
OHWKRWUH[DWH LQ MXYHQLOH LGLRSDWKLF DUWKUL
0$5%$-,$ H{SHUW FRQVHQVXV PHHWLQJ 9RO SHGLDW
+HUVK $2 3UDKDODG 6 *HQHWLFV RI -XYHQLOH ,GLRSE
&OLQLFV RI 1IRUWK $PHULFD
*RHW] /+ 6FKRUN 1- 3HUVRQDOL]J]HG PHGLFLQH PRWL
JHUWLOLW\ DQG 6WHULOLW\
6D[pQ 6 6D[pQ + ,PSOHPHQWLQJ 3HUVRQDOL]HG *HQ
3DWLHQW 3HUVSHFWLYHV RQ &RQQHFWLQJ OHGLFDO
%,2(7+,&6
6FKPHOLQJ + +RUQHII * %HQVHOHU 60 )JULW]JOHU
GHWHUPLQH WUHDWPHQW HIILFDF\ DQG VDIHW\ LQ -,%

*DXGHUPDQ - 3K ' ORUULVRQ - 48%$172 $ FRPSXWH!
VIJH FDOFXODWLRQV IRU JHQHWLF HSLGHPLRORJ\
-DQXDU\

*(1( &$/& < >SFLWDW @ 'LVSRQLELO KWWS Z
6&,(1&( 35,0(5 <« $QGUHZ 6WDURVELN >SFLWDW
KWWSV VELHQFHSULPHU FRP KDUG\ ZHLQEHUJ HTXLO
7UXFNHQEURGW + +IIQHU 5 OHWKRWUH[DWH WKHUD
UHWURVSHFWLYH VWXG\ $UWKULWLYV 5KHXP
.DWFKDPDUW : 7UXGHDX - 3KXPHWKXP 9 %RPEDUGLHL
PHWKRWUH[DWH FRPELQDWLRQ WKHUDS\ ZLWK QRQ E

GUXJV IRU UKHXPDWRLG DUWKULWLY 9RO &RFKUL
5DPDQDQ $9 8VH RI PHWKRWUH[DWH LQ MXYHQLOH LG
obuU * $YDLODEOH

KWWSV DGF EPM FRP ORRNXS GRL DGF



+RUQHII * OLQGHQ . +XSSHUW] +, 7HQEURFN . +DD
&RPRUELGLWLHY LQ -XYHQLOH ,GLRSDWKLF $UWKUL!
6XSSO
+RUQHII * %RUFKHUW - +HLQULFK 5 .RFN 6 .ODXV 3
DQG FRPRUELGLWLHV RI MXYHQLOH LGLRSDWKLF DUWH
FRKRUW KHDOWK FODLPV GDWDEDVH VWXG\ 3HGLDWU
ILHZ 6& *XSWD ( 'DV OHWK\OHQHWHWUDK\GURIRO
SRO\PRUSKLVP (SLGHPLRORJ\ PHWDEROLVP DQG WKH
"-RXUQDO RI OHGLFDO *HQHWLFV
1HDJRG ' &UH X 5 6IHWHD 5& OLHUOD ' %RKLOWHD /&
DYRUW VSRQWDQ GL SROLPRUILVPHOH & 7 GL $ &
UHGXFWD]HL 5HY 5RP OHG /DE
1HDJR ' &UH X 5 OLHUOD ' 3DYHOHVFX / $ %RKLOW
$ & DOH JHQHL PHWLOHQWHWUDKLGURIRODW UHGXF
SRSXOD LD GLQ 5RPkQLD 5HYLVWD OHGLFDO 5RPkQ
6DFDU Y 6FYRU RYD ( )ORUHD 9 ,QIOXHQ D JHQHOF
IHQRWLSLFH vQ GLVWURILD PXVFXODU 'XFKHQQH

+

6DFDU 9 ORFDQ ( 6FXUWX 9 'XFD O *URSSD 6 (
PRGLILFDWRDUH D PHWDEROLVPXOXL DVXSUD PDQLIH
GLVWURILHL PXVFXODUH 'XFKHQQH %HFNHU %X®HWL
OHGLFDOH +
3DWLO 3 3DUNHU 5% 5DZFOLIIH & 20DOH\H $ ORRUH
QDXVHD DQG YRPLWLQJ LQ DGROHVFHQW DQG \RXQJ D
AYVIJDDUG 1 OLNNHOVHQ 76 7KDVWXP 0 &KULVWHQV
,QFUHDVHG PHWKRWUH[DWH LQWROHUDQFH LQ MXYH
O\PSKREODVWLF OHXNDHPLD LQ FKLOGUHQ 3/R6 2QH
5DDE\ / =DFKDULDH & ‘VWHQVHQ 0 +HLFNHQGRUII |
OHWKRWUH[DWH XVH DQG PRQLWRULQJ LQ SDWLHQWYV
GDQLVK H[SHUW PHHWLQJ $FWD 'HUP 9HQHUHRO
5DQJDQDWKDQ 3 (LVHQ 6 <RNR\DPD :0 OF/HRG +/ :LO
SUHGLFWLRQ Rl PHWKRWUH[DWH WR[LFLW\ DQG HIILFL
$QQDOV Rl WKH 5KHXPDWLF 'LVHDVHYV
2QHO .% +RUWRQ '% /RYHOO '- 6KHQRL 6 &XHOOR
$PHULFDQ &ROOHJH RI 5KHXPDWRORJ\ *XLGHOLQH IR



$UWKULWLY 5HFRPPHQGDWLRQV IRU 1RQSKDUPDFROI
,PPXQL]DWLRQV DQG ,PDJLQJ $UWKULWLYV DQG 5KHXP
'LHWULFK &) 6LUOL 5 )HUUDLROL * 3RSHVFX $ 6SRU
LQ XOWUDVRXQG EDVHG OLYHU HODVWRJUDSK\ RI St
6ZLW]HUODQG

7XNRYi - &KOiGHN - +URFK 0 1 PFRYi ' +R]D - 'ROH
DVVRFLDWHG ZLWK HOHYDWHG ULVN RI PHWKRWUH[DW
7UHDWPHQW RXWFRPH HU\WKURF\WH FRQFHQWUDWL
SRO\PRUSKLVPV -RXUQDO RI 5KHXPDWRORJ\

.RFD % .DVDSORSXU g %DNDUL 6 dHOLN ( &DOD\ g 47
LQ SDWLHQWY ZLWK MXYHQLOH LGLRSDWKLF DUWKULW
.RFD % %DNDUL 6 .DVDSORSXU g dHOLN ( g]J]WXQo )
LQ MXYHQLOH LGLRSDWKLF DUWKULWLY SDWLHQWYV ZL
‘LWF]DN %1 +HWOHYLN 62 6DQQHU + %DUWK = 6FKZL
IXQFWLRQ Rl ORQJVWDQGLQJ MXYHQLOH RQVHW PL[HG
"-RXUQDO RI 5KHXPDWRORJ\

/LDQ]D $& /HDO *1 $LNDZD 1( .R]X .7 'H)iWLPD 0'5 6]
IXQFWLRQ LQ MXYHQLOH LGLRSDWKLF DUWKULWLV SD
WUDFNLQJ HFKRFDUGLRJUDSK\ VWXG\ ORG 5KHXPDWR!
6]XPHUD 0 .RUJRQ 0 'HWHFWLRQ RI FDUGLDF FKDQJH
QRQ LQYDVLYH PHWKRGV Rl FLUFXODWRU\ V\VWHP |

.RFD % 'HPLU 7 .DVDSORSXU g 8VH RI WLVVXH 'RSSOH
'RSSOHU HFKRFDUGLRJUDSK\ LQ WKH HYDOXDWLRQ RI
MXYHQLOH LGLRSDWKLF DUWKULWLY &OLQ 5KHXPDWR
.RHVWHQEHUJHU 0 5DYHNHV : (YHUHWW $' 6WXHJHU
5LIKW 9HQWULFXODU )XQFWLRQ LQ ,QIDQWV &KLOGUH
7JULFXVSLG $QQXODU 30DQH B6\WWROLF ([FXUVLRQ 7
&DOFXODWLRQ RI ] 6FRUH 9DOXHV -RXUQDO RI WKH

1~xH] *LO ,- 5XELR 0' &DUWYQ $- /ySH] 5RPHUR 3 'HL
'HWHUPLQDWLRQ RI 1RUPDOL]JHG 9DOXHV RI WKH 7ULF
7$36( LOQ 6SDQLVK &KLOGUHQ DQG $GROHVFHQW\

(QJOLVK (GLWLRQ



8\VDO ) %RVWDQ g0 dLO ( 'HWHUPLQDWLRQ RI UHIHU
VIVWROLF H[FXUVLRQ LQ KHDOWK\ 7XUNLVK FKLOGUHQ
5REHUVRQ '$ &XL : &KHQ = ODGURQHUR /) &XQHR %
7LVVXH ,PDJLQJ LQ &KLOGUHQ 1RUPDO | 6FRUH 7DEO
%RG\ 6XUIDFH $UHD -RXUQDO RI WKH $PHULFDQ 6RFL}
(LGHP %: OFODKRQ &- &RKHQ 55 :X - JLQNHOVKWH\Q
FDUGLDF JURZWK RQ GRSSOHU WLVVXH LPDJLQJ YHOR
WKH $PHULFDQ 6RFLHW\ RI (FKRFDUGLRJUDSK\

6XUDZLF] % .QLODQV 7. &KRXYV (OHFWURFDUGLRJU
3HGLDWULF &KRXYTV (OHFWURFDUGLRJUDSK\ LQ &0OLQL



$1(;(

$QH[D G6FRUXO '$6

$QH[D 6FRUXO -$'$6

$QH[D ,QGLFHOH $&5 3HGL

$QH[D 6FRUXO 0,66

$QH[D 1RPRJUDPD SHQWUX 'RSSOHU WLVXODU H[SULPDYV
> @

$QH[D O9DORDUHD 7$36( SHQWUX YKUVWH L VXSUDID D F

$QH[D 6C WULFXVSLGLDQ GXS YKUVW 6C L (C D SHUH
PHGLDO > @

$QH[D 9DORULOH QRUPDOH HOHFWURFDUGLRJUDILFH OD

$QH[D &HUWLILFDW GH LQRYDWRU 1U

$QH[D $FW GH LPSOHPHQWDUH 1U

$QH[D &HUWLILFDW GH LQRYDWRU 1U

$QH[D $FW GH LPSOHPHQWDUH 1U

$QH[D &HUWLILFDW GH LQRYDWRU 1U

$QH[D $FW GH LPSOHPHQWDUH 1U

$QH[D &HUWLILFDW GH LQRYDWRU 1U

$QH[D $FW GH LPSOHPHQWDUH 1U

$QH[D &HUWLILFDW GH LQRYDWRU 1U

$QH[D $FW GH LPSOHPHQWDUH 1U

$QH[D &HUWLILFDW GH LQRYDWRU 1U

$QH[D $FW GH LPSOHPHQWDUH 1U

$QH[D $GHYHULQ SULYLQG VQVFULHUHD RELHFWHORU

6HULD 2 1U

$QH[D

'LVWLQF LL OD IRUXPXUL LQWHUQD LRQDOH



$QH[D 6FRUXO '$6

6FRUXO $&FRUXO DFWLYLW LL EROHQVQO EDYIHDVH & HWLY

NUMARUL ARTICULATIILOR DUREROASE ........cooveeimmrreiieserncesneensessesessesenns

NUMARUL ARTICULATIILOR TUMEFIATE ......covovviiiieeiieeeeieee e



$QH[D 6FRUXO -$'$6

6FRUXO -$'$66 FRUXO DFWLYLW LL EROLL DUWULRNHIO MXY H
-XYHQLOH $UWKULWLYV 'LVHDVH $FWLYLW\ 6FRUH

JTATIAS 71 (Juvenile Arthritis Disease Activity Score 71)

TOTAL = I:I



$QH[D ,QGLFHOH $&5 3HGL

,QGLFHOH $&% 3GIGLFHOH GH DPHOLRUDUH FX D SDUDP
FX $-, FRQIRUP &ROHJLXOXL $PHULFDQ GH 5HXPDWRORJLH

CODUNIC .. VIRSTA oo
DATAEXAMINARI o
EVALUAREA GLOBALA A BOLII DE CATRE MEDIC <30% =30%
EVALUAREA GLOBALA A BOLII DE CATRE PACIENT/PARINTE <30% =30%
CLASA FUNCTIONALA <30% >30%
NUMARUL ARTICULATIILOR CU ARTRITA ACTIVA <30% >30%
NUMARUL ARTICULATIILOR CU LIMITAREA MISCARILOR <30% =30%
VITEZA DE SEDIMENTARE A HEMATIILOR <30% =30%

ACR Pedi 30 <30% =30%



$QH[D 6FRUXO 0,66

6FRUXO # @6lRUXO GH VHYHULMWMDWMWRWRRHIDWR BWUR® BIH [ DWW H
6HYHULW\ 6FRUH

DATA EXAWMINAFRI

Methotrexate Intolerance Severity Score [MISS)

Fara acuze Acure
|1 - 3 puncte]
Usar Moderat Sever

1] 1 2 3
Durere de stomac
Copilul meu prezintd durere de stomac dupa o o o o
administrarea MTX
Copilul meu prezintd durere de stomac de la = = ju| O
citeve ore |la o zi pind la administrarsa MTX
Copilul meu prezintd durere de stomac cind se = ju| ju| u|
gindeste |z MTH
Greata
Copilul meu prezinta greatd dupa x o o o
administrarea MTX
Copilul meu prezinté gresta de |z citeva ore x o o o
Iz o zi pind |z administrares MTH
Copilul meu prezinta gresta cind =2 gindests O x x O
la pATX
Voma
Copilul meu womitd dupd administrarza MTX o o o o
Copilul meu vomita de la citeva ore la o zi ping o o o o
lz edministrares MTX
Aruze de comportament
Copilul meu este obostt cind administreazd MTY o o o o
Copilul meu glinge cind administreazd MTX o o o o
Copilul meu este irascibil dnd administrezza MTX x o o o
Copilul meu refuzd s3 administreze MTX o o o o

TETML < cim s sms mams i s sma i s s ssima s FUNLTE



$QH[D 1RPRJUDPD SHQWUX 'RSSOHU WLVXODU H[SUL!

YKUVWH
Percentiles 0-30 days 1-12 months 1-5 years 6-9 years 10-13 years 14-18 years Total
E
10 450 722 863 86.9 85.1 868 450
25 5.7 872 948 95.3 94.6 948 57.7
50 675 995 106.0 1030 108.0 1050 675
75 798 1105 1170 113.0 117.0 1168 798
90 883 1198 127.7 121.0 126.8 1305 883
A
i0 455 608 508 47.5 44.6 420 455
25 540 724 576 521 507 496 54.0
50 662 848 658 59.2 58.3 579 66.2
75 806 944 752 66.7 66.5 65.1 806
90 96.5 1050 855 74.2 76.7 768 965
DT
10 456 550 829 95.0 109.8 127.0 456
25 610 770 928 1080 1200 1340 610
50 740 900 1080 121.0 137.0 1510 740
75 920 1045 1210 1438 158.0 169.0 920
20 108.0 1160 1391 158.0 174.8 1862 108.0
Ss'
10 56 70 16 8.1 7.9 84 56
25 6.1 7.7 84 8.7 9.0 a1 6.1
50 69 84 92 94 a7 103 69
75 7.7 9.1 99 102 109 1.3 77
90 86 103 108 11.2 119 119 86
Se
10 55 69 120 123 1.7 125 55
25 6.1 83 129 136 136 136 6.1
50 70 104 146 147 156 153 70
75 85 120 156 16.4 17.3 166 85
90 113 133 170 18.0 19.7 182 113
5
10 64 65 5.7 54 5.2 56 6.4
25 72 75 6.6 63 6.0 U] 72
50 86 94 73 71 6.9 76 86
75 99 1n3 85 82 8.0 87 99
90 114 126 98 93 9.4 a8 114
Ls
10 58 75 79 83 8.8 &5 58
25 6.5 79 87 9.0 9.6 a3 6.5
50 13 86 95 100 106 109 73
75 8.1 93 103 1.1 123 130 8.1
90 a2 13 112 123 13.8 149 92
Le
10 56 8.1 127 134 143 141 56
25 70 99 138 15.1 158 157 70
50 84 116 154 17.0 17.6 17.3 84
75 10.1 132 17.1 18.3 200 186 10.1
90 1.7 150 184 202 21 249 1.7
L
10 65 64 57 55 4.9 51 65
25 73 72 64 6.1 5.7 62 73
50 87 86 75 7.1 6.8 71 87
75 103 104 84 83 7.9 81 103
90 1.7 122 99 98 9.0 100 1.7
Ele
10 63 6.8 58 54 5.0 54 63
25 8.1 85 65 62 5.8 59 8.1
50 9.1 100 73 69 6.7 67 9.1
75 116 116 83 78 7.8 7.8 116

90 134 144 90 89 9.3 a3 134



$QHI[D

9DORDUHD 7$36 (L\OXSQUMDUN ¥ KFRR/WSHEEO X L

BSA (m?)

TAPSE (cm)

0-30d

1-3 mo

4-6 mo

7-12 mo

0.23 (0.17-0.28)*°
0.22 (0.14-0.28)*

0.28 (0.21-0.44)*
0.29 (0.12-0.54)*

0.34 (0.29-0.56)*
0.34 (0.26-0.41)”°

0.41 (0.29-0.56)*
0.40 (0.31-0.47)”

0.54 (0.27-0.75)*°

0.47 (0.3-0.69)"
0.53 (0.4-0.62)”
0.72 (0.32-1.07)*

0.63 (0.52-0.77)”
0.70 (0.60-0.91)*
0.93 (0.52-1.35)*

0.77 (0.63-0.99)*°
0.82 (0.46-1.06)"°
0.94 (0.75-1.17)*°
0.97 (0.79-1.39)
1.28 (0.46-1.7)*°

1.00 (0.8-1.32)°

1.15 (0.82-1.54)
1.28 (1.06-1.55)*
1.39 (1.08-1.67)"
1.59 (1.33-2.04)*

1.48 (1.03-1.87)"°
1.55 (1.11-1.93)*°
1.59 (1.32-1.96)"
1.66 (1.3-2.04)*°

1.77 (1.43-2.06)*°
1.79 (1.34-2.25)%

1.06 (0.66-1.45)*
0.91 (0.68-1.15)"
0.91 (0.64-1.18)"
1.30 (0.93-1.66)*
1.14 (0.85-1.42)"
1.05 (0.71-1.39)'**
1.42 (1.01-1.83)*
31 (1.01-1.65)"
19 (0.83-1.56)"*
52(0.91-2.12)*
44 (1.13-1.77)»
1.35 (0.77-1.92)"%
1.71 (1.13-2.29)*
1.57 (1.06-2.09)'**
1.55 (1.25-1.88)"
1.65 (1.36-1.94)”°
1.94 (1.41-2.46)*
1.81 (1.33-2.29)'%
1.74 (1.48-2.02)*
1.82 (1.56-2.07)°
1.93 (1.36-2.51)*
2.01 (1.45-2.57)

1.87 (1.60-2.13)**
1.90 (1.62-2.18)*°
1.94 (1.64-2.25)
1.97 (1.67-2.28)°
2.10 (1.47-2.73)%
2.30 (1.63-2.96)"*
2.01 (1.73-2.30)*°
2.05 (1.79-2.31)°
2.10 (1.83-2.36)*°
2.14 (1.84-2.43)”
2.10 (1.44-2.75)*
2.59 (1.87-3.31)'%
2.20 (1.85-2.54)”
2.26 (1.86-2.65)*
233 (1.93-2.75)"
2.39 (1.98-2.78)*°
2.45 (2.04-2.88)*°
2.47 (2.05-2.91)*

—




$QH[D CWBLFXVSLGLDQ GXS YkUVW
SHUHWHOXL PHGLDO
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9DORULOH QRUPDOH HOHFWURFDUGLRJUDILFH

$QHI[D
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$QH[D &HUWLILFDW GH LQRYDWRU 1U
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Republica Moldova
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Ninel REVENCO, Viadimir IACOMI
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1. Denumirea ofertei pentru implementare: ,EVALUAREA POLIMORFISMELOR
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2. Autori: Ninel REVENCO, dr.hab.gt. med., profuniv., Vladimir IACOMI, asist.univ.,
doctorand

3. Numiirul inovatiei: Nr. 5981 din 07 februarie 2023

4. Unde §i cind a fost implementatd: rezultatele studiului au fost implimentate la
Departamentul Pediatrie IP USMF "’Nicolae Testemitanu’’ si secfia Reumatologie a IMSP
Institutul Mamei §i Copilului, in perioada 2017-2023 aa.

5. Eficacitatea implementarii: Valoarea aplicativi a acestei metode isi giseste oglindire in
activitatea stiinfificd — ipotezele deduse cét §i cunostinjele cipitate vor lirgi orizontul de
cercetare la aceastd categorie de pacienfi; in procesul de instruire a rezidentilor, precum si in
activitatea gtiinfificd a cadrelor didactice, cu profil pediatrie §i reumatologie pediatrici; si
activitatea practici - cunostinfele capétate vor imbundti}i activitatea Clinicii de Reumatologie.

6. Rezultatul implementirii: Implimentarea evaludrii polimorfismelor genetice ale MTHFR
la copiii cu artritd juvenild idiopatici va avea efect benefic asupra micsoririi riscului toxic
medicamentos si reducerea ineficienfei terapeutice la acesti pacieni.

Prezenta inovatie este implementatd conform descrierii in cerere.

IMSP Institutul Mamei si Copilului ///4@/
Director, dr. st, med., conf, univ. L[ - Sergiu GLADUN
Sef Departament Didactic

§i Management Academic W
conf. univ., dr. §t. med, Silvia STRATULAT

Sef departament, Departamentul Cercetare, e
dr. hab. t. med,, conf, univ. Elena RAEVSCHI
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Republica Moldova
Ministerul Sanatatii

| CERTIFICAT ot INOVATOR

Nr. 5982

Pentru inovatia cutitlul

EVALUAREA TOXICITATII HEPATICE A
METOTREXATULUI IN ARTRITA
JUVENILA IDIOPATICA PRIN FIBROSCAN

T R R A,
Ak

AN

7
o

)

rvrﬂ'
A

LA
3+
eyl

"'-;;’-u
N

LI

Tt T

“’t“li

Inovatia a fost inregistratd pe data de
la Universitatea de Stat de Medicina si Farmacie
“Nicolae Testemitanu”
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Se recunoaste calitatea de autor(i)

Ninel REVENCO, Vladimir IACOMI
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INSTITUTIA PUBLICA
UNIVERSITATEA DE STAT DE MEDICINA $I FARMACIE
"NICOLAE TESTEMITANU" DIN REPUBLICA MOLDOVA

Institutul National de Cercetare in Medicina si Sdnatate Pag. 171

APROB

Prorector pentru activitate de cercetare,
USMF ,,Nicolae Testemitanu” din RM
academician al A$M,
prof. univ., dr. ha 7med.

| Stanislav GROPPA

2023
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ACTULmr 13N 5, =
DE IMPLEMENTARE A INOVATIEI
(in procesul stiintifico-practic gi/stiintifico-didactic)

1. Denumirea ofertei pentru implementare: ,EVALUAREA TOXICITATII
HEPATICE A METOTREXATULUI IN ARTRITA JUVENILA IDIOPATICA PRIN
FIBROSCAN”

2. Autori: Ninel REVENCO, dr.hab.gt. med., profuniv., Vladimir IACOM], asist.univ.,
doctorand

3. Numirul inovatiei: Nr. 5982 din 07 februarie 2023.

4. Unde i cind a fost implementatii: rezultatele studiului au fost implimentate la
Departamentul Pediatrie [P USMF "’Nicolae Testemifanu’ si sectia Reumatologie a IMSP
Institutul Mamei §i Copilului, in perioada 2017-2023 aa.

5. Eficacitatea implementiirii: Valoarea aplicativa a acestei metode isi gaseste oglindire in
activitatea stiinfificd — ipotezele deduse cét si cunostinjele cipitate vor lirgi orizontul de
cercetare la aceastd categorie de pacienti; in procesul de instruire a rezidentilor, precum si in
activitatea stiinjifici a cadrelor didactice, cu profil pediatrie si reumatologie pediatrici; si
activitatea practic2 — cunogtinfele cipitate vor imbun#ti}i activitatea Clinicii de Reumatologie.

6. Rezultatul implementdrii: Implimentarea evaludrii elastografice prin FibroScan a
hepatotoxicitatii la copiii cu artritad juvenild idiopaticd va avea efect benefic asupra prevenirii
riscului toxic medicamentos §i reducerea ineficienei terapeutice la acegti pacienti.

Prezenta inovafie este implementatd conform descrierii in cerere.

IMSP Institutul Mamei si Copilului / j
Director, dr. st. med., conf, univ. % 4’*”} Sergiu GLADUN

Sef Departament Didactic

si Management Academic W/

conf, univ., dr. st. med. “—  Silvia STRATULAT
Sef departament, Departamentul Cercetare, &

dr. hab. §t. med., conf. univ. Elena RAEVSCHI
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Republica Moldova
Ministerul Sanatatii

CERTIFIGAT se INOVATOR

Nr. 5985

Pentru inovatia cutitlul
EVALUAREA SCORULUI DE SEVERITATE
A INTOLERANTEI LA METOTREXAT iN
ARTRITA JUVENILA IDIOPATICA

Inovatia a fost inregistrat pe data de

la Universitatea de Stat de Medicina si Farmacie
“Nicolae Testemitanu”
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Se recunoaste calitatea de autor(i)
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INSTITUTIA PUBLICA
UNIVERSITATEA DE STAT DE MEDICINA S| FARMACIE
"NICOLAE TESTEMITANU" DIN REPUBLICA MOLDOVA

Pag.1/1

Institutul National de Cercetare in Medicina si Sanatate

APROB
Prorector-pentru activitate de cercetare,

Y224 Staitisiav GROPPA
OF " ety & ) 2023
b
ACTUL nr. S~ -
DE IMPLEMENTARE A INOVATIEI
(in procesul gtiintifico-practic si/stiintifico-didactic)

1. Denumirea ofertei pentru implementare: ,EVALUAREA SCORULUI DE
SEVERITATE A INTOLERANTEI LA METOTREXAT iN ARTRITA JUVENILA
IDIOPATICA”

2. Autori: Ninel REVENCO, dr.hab.st.med., profuniv., Vladimir IACOMI, asist.univ.,
doctorand

3.  Numirul inovatiei: Nr. 5985 din 09 februarie 2023

4, Unde s§i cind a fost implementati: rezultatele studiului au fost implimentate la
Departamentul Pediatrie [P USMF *’Nicolae Testemifanu’ si sectia Reumatologie a IMSP
Institutul Mamei §i Copilului, in perioada 2017-2023 aa.

5. Eficacitatea implementirii: Valoarea aplicativi a acestei metode ii giseste oglindire in
activitatea stiinfifici — ipotezele deduse cit §i cunogtinfele capatate vor largi orizontul de
cercetare la aceastd categorie de pacienti; in procesul de instruire a studentilor/rezidentilor,
precum si in activitatea stiinfifici a cadrelor didactice, cu profil pediatrie §i reumatologie
pediatrica; si activitatea practici — cunostinjele capitate vor imbunitifi activitatea Clinicii de
Reumatologie.

6. Rezultatul implementirii: Implimentarea utilizrii de rutind a scorului de severitate a
intolerantei la metotrexat la copiii cu artritd juvenild idiopatici va avea efect benefic asupra
micsorarii riscului toxicititii si reducerea ineficientei terapeutice la acesti pacienti.

Prezenta inovatie este implementatd conform descrierii in cerere.
IMSP Institutul Mamei si Copilului / /
Director, dr. st. med., conf. univ. // ftf//fl/ Sergiu GLADUN
Sef Departament Didactic
si Management Academic /?M
conf. univ., dr. §t. med. Silvia STRATULAT
Sef departament, Departamentul Cercetare, % i
dr. hab. st. med., conf. univ. » Elena RAEVSCHI
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