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$QGUHD &HFtOLD 0HUFDOGL )DYHUR4 6{QLD 5HJLQD 3LQKHLUR5 6LOYLR $UUXGD 9DVFRQFHOORV6
=HQiLGH 0DULD 0RUDLV7 )HUQDQGR )HUUHLUD8 -RVp 6RDUHV )HUUHLUD 1HWR9

40pGLFR 9HWHULQiULR/ 3yV0JUDGXDQGD GD )DFXOGDGH GH 0HGLFLQD 9HWHULQiULD H =RRWHFQLD+)09=, GD 8QLYHUVLGDGH GH 6mR 3DXOR +863,1
50pGLFR 9HWHULQiULR/ 3URIHVVRUD 'RXWRUD GD )09=/ 863/ $Y/ 3URI1 'U1 2UODQGR 0DUTXHV GH 3DLYD ;:/ 3883;0333 6mR 3DXOR/ 631 (0
PDLO= VRQLDSLQ#XVS1EU
60pGLFR 9HWHULQiULR/ 3URIHVVRU 7LWXODU GD )09=/ 8631
7%LyORJD/ 7pFQLFD (VSHFLDOL]DGD GH 1tYHO 6XSHULRU GD )09=/ 8631
80pGLFR 9HWHULQiULR/ 3URIHVVRU 'RXWRU GD )09=/ 863 1
90pGLFR 9HWHULQiULR/ 3URIHVVRU $VVRFLDGR GD )09=/ 8631

5(6802

(P HVWXGR UHWURVSHFWLYR DEUDQJHQGR RV DQRV GH
4<;7 D 4<<:/ IRUDP UHDOL]DGRV 48188; H[DPHV VRUROyJLFRV SDUD
OHSWRVSLURVH +6$0/ FRP FROHomR GH 57 VRURYDUHV,/ TXH LQFOXtUDP=
5;7 RYLQRV/ ;:< EXEDOLQRV/ <;6 FmHV/ 41<74 FDSULQRV/ 51<36
HT�LQRV H ;189; VXtQRV/ GLVWULEXtGRV SHUFHQWXDOPHQWH SRU HVWDGR
GD VHJXLQWH IRUPD= RYLQRV ± 63 +433(,> EXEDOLQRV ± 63 +433(,>
FmHV ± 63 +;3/:(,/ 56 +3/43(,/ 6& +3/43(, H 3, +4</3(,>
FDSULQRV ± 63 +66/4(,/ 3% +96/:(, H &( +6/5(,> HT�LQRV ± 63
+:</6(,/ 56 +</<;(,/ 6& +3/95(,/ 35 +5/8(,/ 5- +3/4:(,/ 0*
+4/<9(,/ 07 +6/<<(,/ 3% +4/6(, H 3, +3/36(,> VXtQRV ± 63
+94/<4(,/ 56 +3/6(,/ 6& +8/<8(,/ 35 +6/9:(,/ 5- +3/;;(,/ 0*
+57/6;(,/ *2 +4/45(,/ 6( +3/5(,/ 3( +3/<3(,/ &( +3/67(, H
0$ +3/4(,1 $ GLVWULEXLomR WHPSRUDO GRV DQLPDLV H[DPLQDGRV
LQFOXLX= SDUD D HVSpFLH RYLQD ± 87/8( UHIHUHQWHV DRV DQRV 4<<9 H
<:/ 66/6( UHIHUHQWHV D ;< H <3 H 45/5( DRV RXWURV DQRV> HVSpFLH
EXEDOLQD ± 54/:( QR LQWHUYDOR GH 4<;7 D <8 H :;/;6( HQWUH <9 H
<:> HVSpFLH FDQLQD ± 49/<4( HQWUH 4<;7 H <5 H ;6/3<( HQWUH
4<<6 H <:> FDSULQRV ± 9/<:( HQWUH 4<;7 H <4 H <6/3<( HQWUH
4<<5 H <:/ VHQGR TXH 7<( GDV DPRVWUDV IRUDP UHIHUHQWHV DR DQR
GH 4<<5> HT�LQRV ± 4;/4( QR LQWHUYDOR GH ;7 D <3 H ;4/<(
GH4<<4 D <:> VXtQRV ± 94/49( UHIHUHQWHV DRV DQRV <3/ <4/ <8 H
<91 $V PpGLDV GH DQLPDLV UHDWRUHV H YDULDQWHV PDLV IUHT�HQWHV
SRU HVSpFLH IRUDP= RYLQRV ± 3/:3( GH VRURSRVLWLYLGDGH H UHDo}HV
PDLV IUHT�HQWHV SDUD D YDULDQWH LFWHURKDHPRUUKDJLDH> EXEDOLQRV
± 76/:( GH SRVLWLYRV H YDULDQWHV KDUGMR VHJXLGD GH SRPRQD> FmHV
± VRURSRVLWLYLGDGH GH 4:/:( H UHDo}HV SDUD DV YDULDQWHV
FRSHQKDJHQL H LFWHURKDHPRUUKDJLDH QR HVWDGR GH 63 H S\URJHQHV
QR 3,> FDSULQRV ± 7/4:( GH SRVLWLYLGDGH H YDULDQWHV
LFWHURKDHPRUUKDJLDH H JULSSRW\SKRVD QR &(/
LFWHURKDHPRUUKDJLDH QD 3% H S\URJHQHV HP 63> HT�LQRV ± 5<(

GH VRURV SRVLWLYRV H YDULDQWHV LFWHURKDHPRUUKDJLDH QR 35/ 6&/
63/ 5- H 0*/ JULSSRW\SKRVD QR 07/ S\URJHQHV QD 3% H SDWRF QR
56> VXtQRV ± VRURSRVLWLYLGDGH GH 57/79( H JULSSRW\SKRVD VHJXLGD
GH LFWHURKDHPRUUKDJLDH HP 0*/ SRPRQD QR 56/ SRPRQD H
LFWHURKDHPRUUKDJLDH HP 3( H 5-/ DXWXPQDOLV QR &( H
LFWHURKDHPRUUKDJLDH HP *2/ 35/ 6& H 631

3DODYUDV0FKDYH= VRURORJLD/ DJOXWLQDomR/ OHSWRVSLURVH/ EXEDOLQRV/
RYLQRV/ FDSULQRV/ HT�LQRV/ VXtQRV/ FmHV1

6800$5<

)URP 4<;7 WR 4<<: 48188; VRURORJLF WHVWV WR
OHSWRVSLURVLV ZHUH SHUIRUPHG +0$7 ZLWK 57 OHSWRVSLUHV VHURYDUV,
LQ 5;7 VKHHSV/ ;:< ERIIDORHV/ <;6 GRJV/ 41<74 JRDWV/ 51<36 KRUVHV
DQG ;189; VZLQHV1 7KH GLVWULEXLWLRQ RI DQLPDOV H[DPLQHG E\
VSHFLHV DQG VWDWH ZHUH= VKHHSV ± 63 +433(,> EXIIDORHV ± 63
+433(,> GRJV ± 63 +;31:(,/ 56 +3143(,/ 6& +3143(, DQG 3,
+4<13(,> JRDWV ± 63 +6614(,/ 3% +961:(, DQG &( +615(,> KRUVHV
± 63 +:<16(,/ 56 +<1<;(,/ 6& +3195(,/ 35 +518(,/ 5- +314:(,/
0* +41<9(,/ 07 +61<<(,/ 3% +416(, DQG 3, +3136(,> VZLQHV ±
63 +941<4(,/ 56 +316(,/ 6& +81<8(,/ 35 +619:(,/ 5- +31;;(,/
0* +5716;(,/ *2 +4145(,/ 6( +315(,/ 3( +31<3(,/ &( +3167(,
DQG 0$ +314(,1 )URP WKH VKHHSV WHVWHG/ 8718( ZHUH H[DPLQHG
EHWZHHQ 4<<9 DQG <:1 6616( EHWZHHQ 4<;< DQG 4<<3 DQG 4515(
LQ WKH RWKHU \HDUV> EXIIDORHV ± 541:( IURP 4<;7 WR <8 DQG
:;1;6( EHWZHHQ 4<<9 DQG <:> GRJV ± 491<4( IURP 4<;7 WR <5
DQG ;613<( IURP 4<<6 WR <:> JRDWV ± 91<:( IURP 4<;7 WR <4 DQG
<613<( IURP 4<<5 WR <:/ DOWKRXJKW 7<( ZHUH FRQFHUQLQJ WR
4<<5> KRUVHV ± 4;14( IURP ;7 WR <3 DQG ;41<( IURP 4<<4 WR <:>
VZLQHV ± 94149( FRQFHUQLQJ 4<<3/ <4/ <8 DQG <91 7KH SURSRUWLRQ
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RI UHDFWRUV WR DW OHDVW RQH OHSWRVSLUD VHURYDU SUHVHQWHG WKH
IROORZLQJ DYHUDJH DQG PRVW IUHTXHQW VHURYDUV= VKHHSV ± 31:3(
DQG LFWHURKDHPRUUKDJLDH OLNH PRVW IUHTXHQW VHURYDU> EXIIDORHV ±
761:( DQG VHURYDUV KDUGMR DQG SRPRQD> GRJV ± 4:1:( DQG
VHURYDU LFWHURKDHPRUUKDJLDH LQ 63 DQG S\URJHQHV LQ 3,> JRDWV ±
714:( DQG LFWHURKDHPRUUKDJLDH DQG JULSSRW\SKRVD LQ &(/
LFWHURKDHPRUUKDJLDH LQ 3% DQG S\URJHQHV LQ 63> KRUVHV ± 5<(
DQG VHURYDU LFWHURKDHPRUUKDJLDH LQ 35/ 6&/ 63/ 5- H 0*/
JULSSRW\SKRVD LQ 07/ S\URJHQHV LQ 3% DQG SDWRF LQ 56> VZLQHV ±
57179( DQG VHURYDU JULSSRW\SKRVD DQG LFWHURKDHPRUUKDJLDH LQ
0*/ SRPRQD LQ 56/ SRPRQD DQG LFWHURKDHPRUUKDJLDH LQ 3( DQG
5-/ DXWXPQDOLV LQ &( DQG LFWHURKDHPRUUKDJLDH LQ *2/ 35/ 6& H
631

.H\ ZRUGV= VRURORJ\/ DJJOXWLQDWLRQ/ OHSWRVSLURVLV/ EXIIDOR/ VKHHS/
JRDW/ KRUVH/ VZLQH/ GRJ1

,1752'8d­2

1R %UDVLO/ RV H[DPHV GH VRURDJOXWLQDomR
PLFURVFySLFD DSOLFDGRV DR GLDJQyVWLFR GD
OHSWRVSLURVH WrP UHJLVWUDGR D SUHGRPLQkQFLD GRV
VRURYDUHV +VY, DXWXPQDOLV H MDYDQLFD HP RYLQRV>
FDQLFROD/ LFWHURKDHPRUUKDJLDH/ SDQDPD/ DXWXPQDOLV H
FHOHGRQL QRV FDSULQRV> ZROIIL/ SRPRQD H
LFWHURKDHPRUUKDJLDH HP EXEDOLQRV> SRPRQD HP
VXtQRV> LFWHURKDHPRUUKDJLDH H SRPRQD HP HT�LQRV>
LFWHURKDHPRUUKDJLDH/ FDQLFROD H S\URJHQHV QRV FmHV
+$%8&+$,1/ 4<<4> $/9(6 HW DO1/ 4<<9> %5,72/
4<;8> &$/'$6/ 4<;8> &$59$/+2 HW DO1/ 4<<3>
&25'(,52 HW DO1/ 4<:7> )857$'2 HW DO1/
4<<:>1*,25*, HW DO1/ 4<;4D> *,25*, HW DO1/ 4<;4E>
*,5,2/ 4<;7> -28*/$5'/ 4<<<> /$1*21, HW DO1/
4<<:> /$56621 HW DO1/ 4<;7> 2/,9(,5$/ 4<::>
2/,9(,5$ HW DO1/ 4<;:> 48(5,12/ 4<<<> 5$026
HW DO1/ 4<;4> 6$1'29$/ HW DO1/ 4<:< 6$17$
526$ ) &$6752/ 4<96> 6$17$ 526$ HW DO1/
4<9<2:3> 9,(*$6 HW DO1/ 4<;3> 9,(*$6/ 4<;8>
<$1$*8,7$ HW DO1/ 4<;5> <$68'$/ 4<;3,1

2V UHVXOWDGRV GH WHVWHV VRUROyJLFRV
DSOLFDGRV DR GLDJQyVWLFR GD OHSWRVSLURVH GHSHQGHP
GD WpFQLFD HPSUHJDGD/ GD FROHomR GH DQWtJHQRV
XWLOL]DGD/ GR SRQWR GH FRUWH GD UHDomR H WDPEpP GH
YDULiYHLV UHODFLRQDGDV j ORFDOL]DomR GDV SURSULHGDGHV/
SHUtRGR GR DQR HP TXH DV FROKHLWDV IRUDP HIHWXDGDV
H GD PRYLPHQWDomR GRV DQLPDLV +)$,1(/ 4<;5,1 $
LQWHUIHUrQFLD GHVWHV IDWRUHV WRUQD QHFHVViULD D
H[LVWrQFLD GH XP VLVWHPD GH YLJLOkQFLD
HSLGHPLROyJLFD SHUPDQHQWH TXH SRVVLELOLWH R
PRQLWRUDPHQWR GD GLVWULEXLomR HVSDFLDO GRV VY GH
OHSWRVSLUDV SUHVHQWHV QDV GLIHUHQWHV UHJL}HV GH
PRGR D UDFLRQDOL]DU DV PHGLGDV GH FRQWUROH FRP
HVSHFLDO GHVWDTXH SDUD D LPXQRSURILOD[LD1

2 SUHVHQWH WUDEDOKR WHP SRU REMHWLYR D
DSUHVHQWDomR GDV YDULDQWHV VRUROyJLFDV GH OHSWRVSLUDV
SUHGRPLQDQWHV HP WHVWHV VRUROyJLFRV HIHWXDGRV HP
RYLQRV/ FDSULQRV/ EXEDOLQRV/ VXtQRV/ HT�LQRV H FmHV/

RULJLQiULRV GH GLYHUVRV HVWDGRV EUDVLOHLUR H
H[DPLQDGRV GXUDQWH RV DQRV GH 4<;7 D 4<<:1

0$7(5,$/ ( 0e72'26

6RURDJOXWLQDomR PLFURVFySLFD +6$0,
)RL XWLOL]DGD D WpFQLFD GH VRURDJOXWLQDomR

PLFURVFySLFD +*$/721 HW DO1/ 4<98> &2/( HW DO1/
4<:6,/ FRP XPD FROHomR GH DQWtJHQRV YLYRV TXH
LQFOXLX 57 YDULDQWHV VRUROyJLFDV +VY, GH OHSWRVSLUDV
SDWRJrQLFDV +DXVWUDOLV/ EUDWLVODYD/ DXWXPQDOLV/
EXWHPER/ FDVWHOORQLV/ EDWDYLDH/ FDQLFROD/ ZKLWFRPEL/
FLQRSWHU\/ JULSSRW\SKRVD/ KHEGRPDGLV/ FRSHQKDJHQL/
LFWHURKDHPRUUKDJLDH/ MDYDQLFD/ SDQDPD/ SRPRQD/
S\URJHQHV/ KDUGMR/ ZROIIL/ VKHUPDQL/ WDUDVVRYL/
VHQWRW, H GXDV GH OHSWRVSLUDV VDSUyILWDV +DQGDPDQD H
SDWRF,1 $ WULDJHP IRL HIHWXDGD QD GLOXLomR GH 4=433
H/ TXDQGR KRXYH DJOXWLQDomR/ RV VRURV IRUDP
WLWXODGRV HP XPD VpULH JHRPpWULFD GH GLOXLo}HV GH
UD]mR GRLV1 2 WtWXOR IRL GDGR FRPR D UHFtSURFD GD
PDLRU GLOXLomR HP TXH KRXYH DJOXWLQDomR1

$ DQiOLVH GRV UHVXOWDGRV FRQVLGHURX FRPR
PDLV SURYiYHO R VY TXH DSUHVHQWRX R PDLRU WtWXOR H
PDLRU IUHT�rQFLD1 2V DQLPDLV TXH DSUHVHQWDUDP GXDV
RX PDLV YDULDQWHV VRUROyJLFDV FRP WtWXORV LGrQWLFRV
IRUDP H[FOXtGRV GHVWD DQiOLVH/ H FRQVLGHUDGRV
UHDWRUHV SDUD D /HSWRVSLUD VSS1

5HJLVWURV
$V LQIRUPDo}HV DQDOLVDGDV IRUDP UHWLUDGDV

GR EDQFR GH GDGRV GR /DERUDWyULR GH =RRQRVHV
%DFWHULDQDV GR 'HSDUWDPHQWR GH 0HGLFLQD
9HWHULQiULD 3UHYHQWLYD H 6D~GH $QLPDO GD )DFXOGDGH
GH 0HGLFLQD 9HWHULQiULD H =RRWHFQLD GD
8QLYHUVLGDGH GH 6mR 3DXOR1 )RUDP FRQVLGHUDGRV=
GDWD GH HQWUDGD/ Q~PHUR GH VRURV/ SURFHGrQFLD H
UHVXOWDGR DWp D WLWXODomR1 $V ILFKDV TXH QmR HVWDYDP
FRP DV LQIRUPDo}HV FRPSOHWDV IRUDP HOLPLQDGDV1

'LVWULEXLomR GRV DQLPDLV H[DPLQDGRV
)RUDP FRPSXWDGRV RV UHJLVWURV GRV

H[DPHV GH 5;7 RYLQRV/ ;:< GH EXEDOLQRV/ <;6 FmHV/
41<74 GH FDSULQRV/ 51<36 HT�LQRV H ;189; VXtQRV/
GLVWULEXtGRV SHUFHQWXDOPHQWH SRU HVWDGR GD VHJXLQWH
IRUPD= RYLQRV ± 63 +433(,> EXEDOLQRV ± 63 +433(,>
FmHV ± 63 +;3/:(,/ 3, +4</3(,/ 56 +3/43(, H 6&
+3/43(,> FDSULQRV ± 3% +96/:(,/ 63 +66/4(, H &(
+6/5(,> HT�LQRV ± 63 +:</6(,/ 56 +</<;(,/ 07
+6/<<(,/ 35 +5/8(,/ 0* +4/<9(,/ 3% +4/6(,/ 6&
+3/95(,/ 5- +3/4:(, H 3, +3/36(,> VXtQRV ± 63
+94/<4(,/ 0* +57/6;(,/ 6& +8/<8(,/ 35 +6/9:(,/
*2 +4/45(,/ 3( +3/<3(,/ 5- +3/;;(,/ &( +3/67(,/
56 +3/6(,/ 6( +3/5(, H 0$ +3/4(,1

$ GLVWULEXLomR WHPSRUDO GRV DQLPDLV
H[DPLQDGRV LQFOXLX= SDUD D HVSpFLH RYLQD ± 87/8(



6RURYDUHV GH OHSWRVSLUDV SUHGRPLQDQWHV HP HQ[DPHV VRUROyJLFRV GH EXEDOLQRV/ RYLQRV/ FDSULQRV111
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UHIHUHQWHV DRV DQRV 4<<9 H <:/ 66/6( UHIHUHQWHV D ;<
H <3 H 45/5( DRV RXWURV DQRV> HVSpFLH EXEDOLQD ±
54/:( QR LQWHUYDOR GH 4<;7 D <8 H :;/;6( HQWUH <9 H
<:> HVSpFLH FDQLQD ± 49/<4( HQWUH 4<;7 H <5 H
;6/3<( HQWUH 4<<6 H <:> FDSULQRV ± 9/<:( HQWUH
4<;7 H <4 H <6/3<( HQWUH 4<<5 H <:/ VHQGR TXH 7<(
GDV DPRVWUDV IRUDP UHIHUHQWHV DR DQR GH 4<<5>
HT�LQRV ± 4;/4( QR LQWHUYDOR GH ;7 D <3 H ;4/<( GH
4<<4 D <:> VXtQRV ± 94/49( UHIHUHQWHV DRV DQRV <3/
<4/ <8 H <91

5(68/7$'26

$V WDEHODV 4 H 5 DSUHVHQWDP RV UHVXOWDGRV
GRV H[DPHV GH VRURDJOXWLQDomR PLFURVFySLFD
DSOLFDGD j OHSWRVSLURVH VHJXQGR D HVSpFLH/ R HVWDGR H
DV SURSRUo}HV GH PXQLFtSLRV/ H GH DQLPDLV UHDWRUHV
SDUD SHOR PHQRV XP VY/ EHP FRPR RV UHVSHFWLYRV VY
PDLV SURYiYHLV1

$ REVHUYDomR GDV SURSRUo}HV GH
PXQLFtSLRV TXH LQFOXtUDP SHOR PHQRV XP DQLPDO
SRVLWLYR QR WHVWH GH 6$0 DSOLFDGD D OHSWRVSLURVH/
VHJXQGR D HVSpFLH DQLPDO/ UHYHOD TXH KRXYH DXVrQFLD
GH FmHV SRVLWLYRV HP 7HUHVLQD03, H 3RUWR $OHJUH056/
HT�LQRV HP 7HUHVLQD03,> VXtQRV HP 6DOJDGR/ %$ H
,PSHUDWUL]00$/ QR HQWDQWR/ QRV GHPDLV PXQLFtSLRV
LQFOXtGRV DV SURSRUo}HV GH SRVLWLYRV IRUDP VHPSUH
VXSHULRUHV D 83(1

$V PpGLDV GH SURSRUo}HV GH DQLPDLV
SRVLWLYRV SDUD SHOR PHQRV XP VY GH OHSWRVSLUD/ VREUH
H[DPLQDGRV VHJXQGR D HVSpFLH DQLPDO/ DSUHVHQWDP
YDORUHV FUHVFHQWHV QD VHJXLQWH RUGHP= RYLQRV
+3/:3(,> FDSULQRV +8/94(,> VXtQRV +47/<3(,> FmHV
+55/ ;7(,/ HT�LQRV +5:/<7(, H EXEDOLQRV +76/:(,1

$V YDULDQWHV PDLV IUHT�HQWHV SRU HVSpFLH
IRUDP= RYLQRV 0 LFWHURKDHPRUUKDJLDH> FDSULQRV ±
LFWHURKDHPRUUKDJLDH H JULSSRW\SKRVD QR &(/
LFWHURKDHPRUUKDJLDH QD 3% H S\URJHQHV HP 63>
EXEDOLQRV ± KDUGMR H SRPRQD> VXtQRV ±
JULSSRW\SKRVD H LFWHURKDHPRUUKDJLDH HP 0*/
SRPRQD QR 56/ SRPRQD H LFWHURKDHPRUUKDJLDH HP
3( H 5-/ DXWXPQDOLV QR &( H LFWHURKDHPRUUKDJLDH
HP *2/ 35/ 6& H 63> HT�LQRV ±
LFWHURKDHPRUUKDJLDH QR 35/ 6&/ 63/ 5- H 0*/
JULSSRW\SKRVD QR 07/ S\URJHQHV QD 3% H SDWRF QR
56> FmHV ± FRSHQKDJHQL H LFWHURKDHPRUUKDJLDH QR
HVWDGR GH 63 H S\URJHQHV QR 3,>

',6&866­2

2 Q~PHUR GH H[DPHV UHDOL]DGRV DSUHVHQWD
GLVWULEXLomR YDULiYHO SRU HVWDGR FRP PDLRU
FRQFHQWUDomR +98(, QR (VWDGR GD 3DUDtED SDUD RV
FDSULQRV/ +:</6(, QR (VWDGR GH 6mR 3DXOR SDUD RV
HT�LQRV H +;</<(, QRV (VWDGRV GH 0LQDV *HUDLV H
6mR 3DXOR SDUD RV VXtQRV1 (VWD FRQGLomR

7DEHOD 4 0 $QLPDLV GDV HVSpFLHV RYLQD/ EXEDOLQD/ FDSULQD H FDQLQD H[DPLQDGRV DWUDYpV GD WpFQLFD GH VRURDJOXWLQDomR PLFURVFySLFD DSOLFDGD j
OHSWRVSLURVH SHOR /DERUDWyULR GH =RRQRVHV %DFWHULDQDV GD )DFXOGDGH GH 0HGLFLQD 9HWHULQiULD H =RRWHFQLD GD 863/ QR SHUtRGR GH
4<;7 D 4<<:/ VHJXQGR R (VWDGR )HGHUDWLYR GD 8QLmR/ D SURSRUomR GH DPRVWUDV SRVLWLYDV H DV YDULDQWHV VRUROyJLFDV PDLV SURYiYHLV1
6mR 3DXOR/ 53341

(63e&,( (67$'2 3URSRUomR GH
0XQLFtSLRV SRVLWLYRV

3URSRUomR GH DQLPDLV UHDWRUHV SDUD
SHOR PHQRV XPD YDULDQWH VRUROyJLFD1

'8$6 9$5,$17(6 6252/Ï*,&$6
0$,6 3529È9(,6

1� 326120(;1 +4, 1� 326120(;1 +5, +(, +6,

29,126 63 62: 525;7 3/:( ,FWHURKDHPRUUKDJLDH +73/3(,/ EXWHPER
+53/3(,/ FDVWHOORQLV +53/3(,/ KHEGRPDGLV
+53/3(,-

%8%$/,126 63 92: 6;42;:< 76/:( +DUGMR +76/6(,/ ZROIIL +65/8(,
63 47258 46:2:<8 4:/<( &RSHQKDJHQL +57/3(,/ LFWHURKDHPRUUKDJLDH
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&$35,126

3% 626 98241595 8/4( ,FWHURKDHPRUUKDJLDH +58/3(,/ SDQDPD +48/<(,

+4,= Q~PHUR GH PXQLFtSLRV FRP SHOR PHQRV XP DQLPDO UHDWRU VREUH R Q~PHUR GH PXQLFtSLRV H[DPLQDGRV>
+5,= Q~PHUR GH DQLPDLV SRVLWLYRV VREUH R Q~PHUR GH DQLPDLV H[DPLQDGRV>
+6,= SHUFHQWXDO FDOFXODGR GR WRWDO GH UHDo}HV DSURYHLWDGDV XPD YH] TXH/ QHVWD DQiOLVH/ DTXHODV HP TXH KRXYH
HPSDWH/ WtWXOR PDLV DOWR LGrQWLFR SDUD GRLV RX PDLV YDULDQWH VRUROyJLFDV/ IRUDP GHVFRQVLGHUDGDV1
111=GDGRV LQH[LVWHQWHV
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LPSRVVLELOLWD D DQiOLVH FRPSDUDWLYD GD IUHT�rQFLD GH
UHDWRUHV H SRU HVWDGR/ QR HQWDQWR QmR LQYDOLGD D
FRQWULEXLomR GRV UHVXOWDGRV REWLGRV SDUWLFXODUPHQWH
GHYLGR DR Q~PHUR GH VRURYDUHV GH OHSWRVSLUDV
LQFOXtGRV QD FROHomR GH DQWtJHQRV HPSUHJDGD

&RPR D GHPDQGD GR GLDJQyVWLFR
ODERUDWRULDO GD OHSWRVSLURVH HVWi XVXDOPHQWH
DVVRFLDGD j VXVSHLWD FOtQLFD H/ QR SUHVHQWH
H[SHULPHQWR/ QmR KRXYH XP SODQHMDPHQWR SDUD TXH
RV DQLPDLV H[DPLQDGRV IRVVHP UHSUHVHQWDWLYRV GDV
SRSXODo}HV GRV HVWDGRV H PXQLFtSLRV WUDEDOKDGRV/ RV
UHVXOWDGRV REWLGRV QmR SRGHP VHU LQWHUSUHWDGRV
FRPR LQGLFDGRUHV GH SUHYDOrQFLD1 1R HQWDQWR
FRQWULEXHP SDUD R FRQKHFLPHQWR GD GLVWULEXLomR GRV
VRURJUXSRV JUDVVDQWHV QDV HVSpFLHV H[DPLQDGDV/
UHJL}HV H SHUtRGR HVWXGDGR1

$ GHVSHLWR GH WHU VLGR REVHUYDGD D
DXVrQFLD GH HT�LQRV UHDWRUHV SDUD D OHSWRVSLURVH QRV
PDWHULDLV RULJLQiULRV GH 7HUHVLQD +3,, H HP 45
PXQLFtSLRV GH 63> FmHV UHDWRUHV QRV PDWHULDLV
RULJLQiULRV GH /RQGULQD +35,/ 3RUWR $OHJUH +56, H GH
44 PXQLFtSLRV GH 63> GH VXtQRV QRV PDWHULDLV
RULJLQiULRV GH %UDoR GR 1RUWH +6&,/ 3RUWR $OHJUH
+56,/ 6DOJDGR +%$,/ *RLiV +*2, H GH ,PSHUDWUL]/
0$/ DOpP GH 47 PXQLFtSLRV GH 63> FDSULQRV QRV
PDWHULDLV GH VHWH PXQLFtSLRV GH 63> RYLQRV GH TXDWUR
PXQLFtSLRV GH 63 H EXEDOLQRV GH 1RYD 2GHVVD +63,
HP WRGRV RV RXWURV 4<6 PXQLFtSLRV TXH HQYLDUDP
PDWHULDLV KRXYH SHOR PHQRV XP LQGLYtGXR GD
UHVSHFWLYD HVSpFLH DQLPDO FRP UHVXOWDGR SRVLWLYR
SDUD D OHSWRVSLURVH R TXH GHPRQVWUD D DPSOD GLIXVmR
GD LQIHFomR QDV SRSXODo}HV DQLPDLV GH GLYHUVRV
HVWDGRV GR WHUULWyULR QDFLRQDO1

7DEHOD 5 0 $QLPDLV GDV HVSpFLHV HT�LQD H VXtQD H[DPLQDGRV DWUDYpV GD WpFQLFD GH VRURDJOXWLQDomR PLFURVFySLFD DSOLFDGD j OHSWRVSLURVH SHOR
/DERUDWyULR GH =RRQRVHV %DFWHULDQDV GD )DFXOGDGH GH 0HGLFLQD 9HWHULQiULD H =RRWHFQLD GD 863/ QR SHUtRGR GH 4<;7 D 4<<:/
VHJXQGR R (VWDGR )HGHUDWLYR GD 8QLmR/ D SURSRUomR GH DPRVWUDV SRVLWLYDV H DV YDULDQWHV VRUROyJLFDV PDLV SURYiYHLV1 6mR 3DXOR/
53341

(63e&,( (67$'2 3URSRUomR GH
0XQLFtSLRV SRVLWLYRV

3URSRUomR GH DQLPDLV UHDWRUHV SDUD
SHOR PHQRV XPD YDULDQWH VRUROyJLFD1

'8$6 9$5,$17(6 6252/Ï*,&$6
0$,6 3529È9(,6

1� 326120(; +4, 1� 326120(;1 +5, +(, +6,

3, 324 324 3/3( «
3% 424 826< 45/;( 3\URJHQHV +7:/;(,/ SDWRF +78/3(,
56 525 8425<3 4:/8( 3DWRF +7:/:(,/ S\URJHQHV +58/3(,
35 525 462:7 4:/8( ,FWHURKDHPRUUKDJLDH +433(,

6& 424 824; 5:/:( ,FWHURKDHPRUUKDJLDH +95/8(,/
FDVWHOORQLV.DXWXPQDOLV +45/8(,

63 932:5 9;9251636 5</:( ,FWHURKDHPRUUKDJLDH +5</8(,/ S\URJHQHV
+:/5:(,

07 626 752449 69/5( *ULSSRW\SKRVD +99/9(,/ SDWRF +66/7(,
5- 424 528 73/3( ,FWHURKDHPRUUKDJLDH +433(,

(48,126

0* 727 7328: :3/4( ,FWHURKDHPRUUKDJLDH +58/3(,/ KDUGMR +45/3(,
%$ 324 32:; 3/3( 111
0$ 324 3243 3/3( 111

0* ;2; 416672513<5 9/7( *ULSSRW\SKRVD +66/6(,/ LFWHURKDHPRUUKDJLDH
+4;/;(,

5- 626 92:9 :/;( 3RPRQD +66/6(,/ LFWHURKDHPRUUKDJLDH +66/6(,

35 :2: 5;2648 ;/;( ,FWHURKDHPRUUKDJLDH +99/9(,/ JULSSRW\SKRVD
+44/4(,

*2 425 <2<9 </6( ,FWHURKDHPRUUKDJDLH +99/9(,/ JU\SRW\SKRVD.
LFWHURKDHPRUUKDJLDH. S\URJHQHV +66/7(,

6& 425 852844 43/4( ,FWHURKDHPRUUKDJLDH +95/8(,/ DXWXPQDOLV
+45/8(,

63 932:7 96<281644 45/3( ,FWHURKDHPRUUKDJLDH +77/;(,/ DXWXPQDOLV
+:/;(,

&( 424 ;263 59/9( $XWXPQDOLV +83/3(,/ LFWHURKDHPRUUKDJLDH
+83/3(,

56 425 4425< 6:/<( 3RPRQD +433(,

68Ë126

3( 626 <253 78/3( 3RPRQD +7:/:(,/ LFWHURKDHPRUUKDJLDH +7:(,

+4,= Q~PHUR GH PXQLFtSLRV FRP SHOR PHQRV XP DQLPDO UHDWRU VREUH R Q~PHUR GH PXQLFtSLRV H[DPLQDGRV>
+5,= Q~PHUR GH DQLPDLV SRVLWLYRV VREUH R Q~PHUR GH DQLPDLV H[DPLQDGRV>
+6,= SHUFHQWXDO FDOFXODGR GR WRWDO GH UHDo}HV DSURYHLWDGDV XPD YH] TXH/ QHVWD DQiOLVH/ DTXHODV HP TXH KRXYH HPSDWH/ WtWXOR PDLV DOWR LGrQWLFR
SDUD GRLV RX PDLV YDULDQWH VRUROyJLFDV/ IRUDP GHVFRQVLGHUDGDV1
111=GDGRV LQH[LVWHQWHV
-&,7$'$6 0$,6 '( '8$6 '(9,'2 $2 (03$7( 1$ 3(5&(17$*(0
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1RV RYLQRV/ D YDULDQWH LFWHURKDHPRUUKDJLDH
SUHGRPLQRX QRV DQLPDLV GR (VWDGR GH 6mR 3DXOR/
GLVFRUGDQGR GRV DFKDGRV GH 6$17$ 526$ )
&$6752 +4<96, HP 63> 6$17$ 526$ HW DO1
+4<9<2:3, H 9,(*$6 HW DO1 +4<;3, TXH HQFRQWUDUDP
D SUHGRPLQkQFLD GR VY DXWXPQDOLV H GH 9,(*$6
+4<;8, TXH YHULILFRX R VY MDYDQLFD1 $ GHVSHLWR GRV
UHVXOWDGRV GH 9,(*$6 HW DO1 +4<;3, H 9,(*$6
+4<;8, WHUHP VLGR REWLGRV HP DQLPDLV GR HVWDGR GD
%DKLD TXH SRGH DSUHVHQWDU XPD GLVWULEXLomR UHJLRQDO
GLVWLQWD GR (VWDGR GH 6mR 3DXOR/ R VY HQFRQWUDGR QR
SUHVHQWH HVWXGR LFWHURKDHPRUUKDJLDH DSUHVHQWD XPD
DVVRFLDomR XQLYHUVDO FRP URHGRUHV VLQDQWUySLFRV
+)$,1(/ 4<;5, H VXJHUH TXH/ QD DWXDOLGDGH/ HVWH WLSR
GH UHVHUYDWyULR GHYD HVWDU HQYROYLGR FRP DV FULDo}HV
GH RYLQRV1

1RV E~IDORV/ R SUHGRPtQLR GRV VY
KDUGMR H ZROIIL GLVFRUGD GRV DFKDGRV GH 6$17$
526$ HW DO1 +4<9<2:3,/ *,5,2 +4<;7, H
/$1*21, HW DO1 +4<<:, TXH HQFRQWUDUDP PDLRU
IUHT�rQFLD GH UHDWRUHV SDUD R VY ZROIIL H GH
6$1'29$/ HW DO1 +4<:<, H *,25*, HW DO1
+4<;4E, FRP R VY SRPRQD/ GHVWDTXH0VH FRQWXGR
TXH R VY KDUGMR Vy IRL LQFOXtGR QD FROHomR GH
DQWtJHQRV HPSUHJDGD SRU /$1*21, HW DO1 +4<<:,
H R PHVPR QmR DSOLFRX D VLVWHPiWLFD GH DQiOLVH GH
FRDJOXWLQDo}HV DGRWDGD QR SUHVHQWH HVWXGR1

1D HVSpFLH FDQLQD/ R UHVXOWDGR HQFRQWUDGR
HP 63/ FRP SUHGRPtQLR GR VY FRSHQKDJHQL GLIHULX
GR GRV DFKDGRV GH 6$17$ 526$ HW DO1 +4<9<2:3,/
<$68'$ +4<;3,/ *,25*, HW DO1 +4<;4E,/
)857$'2 HW DO1 +4<<:, H -28*/$5' +4<<<, H
48(5,12 +4<<<,1 5HVVDOWH0VH/ WRGDYLD/ TXH QD
DWXDOLGDGH R VY FRSHQKDJHQL WHP VLGR R PDLV
IUHT�HQWHPHQWH LVRODGR HP FDVRV GH OHSWRVSLURVH HP
VHUHV KXPDQRV QR (VWDGR GH 6mR 3DXOR +6$.$7$ HW
DO1/ 4<<5, R TXH VXJHUH D SDUWLFLSDomR GRV URHGRUHV
VLQDQWUySLFRV FRPR IRQWH FRPXP WDQWR SDUD
KXPDQRV FRPR SDUD RV FmHV H LQGLFD D UHYLVmR GRV
VRURYDUHV HPSUHJDGRV QD IRUPXODomR GH EDFWHULQDV
GHVWLQDGDV DRV FmHV TXH XVXDOPHQWH VmR SURGX]LGDV
FRP RV VY LFWHURKDHPRUUKDJLDH H FDQLFROD H QmR
LQFOXHP R FRSHQKDJHQL1

1RV FDSULQRV/ R SUHGRPtQLR GR VY
LFWHURKDHPRUUKDJLDH QRV (VWDGRV GR &( H 3%
FRQFRUGD FRP 6$17$ 526$ ) &$6752 +4<96, H
$/9(6 HW DO1 +4<<9, H GLVFRUGD GH 6$17$ 526$
HW DO1 +4<9<2:3,/ &$/'$6 +4<;8,/ %5,72 +4<;8, H
9,(*$6 +4<;8, TXH FRQVWDUDP SUHGRPtQLR GRV VY
FDQLFROD/ DXWXPQDOLV H FHOOHGRQL1 $ YDULDQWH
S\URJHQHV LGHQWLILFDGD FRPR D PDLV IUHT�HQWH HP 63
DLQGD QmR KDYLD VLGR UHIHULGD HP RXWUDV
LQYHVWLJDo}HV QHVWD HVSpFLH DQLPDO H VXVFLWD D
UHDOL]DomR GH QRYRV HVWXGRV FRP LVRODPHQWR H
WLSLILFDomR GR DJHQWH SDUD D UHDO FRQILUPDomR GR VY

LPSOLFDGR/ SRLV R WHVWH GH 6$0 p XPD SURYD
VRURJUXSR HVSHFtILFD +)$,1(/ 4<;5,1

1RV HT�LQRV/ R SUHGRPtQLR GD YDULDQWH
LFWHURKDHPRUUKDJLDH FRQFRUGD FRP RV UHVXOWDGRV
REWLGRV SRU *,25*, HW DO1 +4<;4E,/ <$1$*8,7$
HW DO1 +4<;5, H $%8&+$,1 +4<<4, H GLVFRUGD GH
6$17$ 526$ HW DO1 +4<9<2:3,> *,25*, HW DO1
+4<;4D, H &25'(,52 HW DO1 +4<:7, TXH
HQFRQWUDUDP D SUHGRPLQkQFLD GD YDULDQWH SRPRQD1
$ SUHVHQoD GDV YDULDQWHV= S\URJHQHV QD 3%/ SDWRF QR
56 H JULSSRW\SKRVD QR 07 FRPR DV PDLV SURYiYHLV
DLQGD QmR KDYLD VLGR REVHUYDGD QR %UDVLO1 5HDo}HV
SDUD RV VY1 LFWHURKDHPRUUKDJLDH H SRPRQD VXJHUHP
UHVSHFWLYDPHQWH D SDUWLFLSDomR GH URHGRUHV
VLQDQWUySLFRV H GH VXtQRV/ WUDGLFLRQDOPHQWH
FRQKHFLGRV FRPR KRVSHGHLURV GH PDQXWHQomR GHVWHV
VRURYDUHV +)$,1(/ 4<;5,/ QR HQWDQWR DV RXWUDV
DVVRFLDo}HV VXJHUHP D UHDOL]DomR GH QRYDV
LQYHVWLJDo}HV D ILP GH VHU LGHQWLILFDGD D RULJHP GRV
IRFRV1

1D HVSpFLH VXtQD/ R SUHGRPtQLR GR
VRURYDU SRPRQD IRL REVHUYDGR QRV HVWDGRV GR 5-/
56 H 3( FRPSURYDQGR RV HVWXGRV GH 6$17$ 526$
HW DO1 +4<9<2:3,/ 2/,9(,5$ +4<::,/ 5$026 HW DO1
+4<;4,/ 9,(*$6 HW DO1 +4<;3,/ /$56621 HW DO1
+4<;7, H 2/,9(,5$ HW DO1 +4<;:,> QR HQWDQWR RV
UHVXOWDGRV REWLGRV QR 35/ *2 H 6& TXH DFXVDUDP R
VY1 LFWHURKDHPRUUKDJLDH FRPR PDLV IUHT�HQWH
UHDILUPDP RV DFKDGRV GH &$59$/+2 HW DO1 +4<<3,
H 9,(*$6 HW DO1 +4<;3, H VXJHUHP TXH D HYROXomR
GD VXLQRFXOWXUD QDFLRQDO/ REVHUYDGD QRV ~OWLPRV
DQRV GHYH WHU PRGLILFDGR R SHUILO GD LQIHFomR SRU
OHSWRVSLUDV/ QD TXDO R VY SRPRQD WUDGLFLRQDOPHQWH
PDQWLGR SHORV SUySULRV VXtQRV/ HVWi VHQGR
VXEVWLWXtGR SHOR LFWHURKDHPRUUDJLDH FXMR DFKDGR
IRPHQWD D LPSODQWDomR GH SURFHGLPHQWRV GHVWLQDGRV
DR FRQWUROH GH URHGRUHV VLQDQWUySLFRV FRPR SDUWH GR
PDQHMR GDV FULDo}HV1

2V UHVXOWDGRV REVHUYDGRV QR SUHVHQWH
HVWXGR H DV GLVFUHSkQFLDV HQFRQWUDGDV FRP RV
DFKDGRV GH RXWURV LQYHVWLJDGRUHV SRGHP VHU
DWULEXtGDV D IDWRUHV PHWRGROyJLFRV FRPR SRQWR GH
FRUWH/ PRGDOLGDGH GH WHVWH H FROHomR GH DQWtJHQRV
HPSUHJDGD/ QR HQWDQWR/ WDPEpP QmR SRGH VHU
H[FOXtGD D KLSyWHVH GD H[SDQVmR GD GLVVHPLQDomR GH
XP GHWHUPLQDGR VRURYDU QD GHSHQGrQFLD GH IDWRUHV
DPELHQWDLV OLJDGRV DR PDQHMR H D PRYLPHQWDomR GH
DQLPDLV +)$,1(/ 4<;5,1

$ GHVSHLWR GH/ QR SUHVHQWH HVWXGR/ WHU VLGR
LQWURGX]LGD D LQWHUSUHWDomR GRV UHVXOWDGRV FRP
FDUDFWHUL]DomR GRV VRURYDUHV FRP PDLRU WLWXODomR H
HOLPLQDomR GDV UHDo}HV TXH DSUHVHQWDUDP WtWXORV
HPSDWDGRV/ RV UHVXOWDGRV FRQFOXVLYRV Vy SRGHUmR VHU
REWLGRV FRP LQYHVWLJDo}HV TXH LQFOXDP R LVRODPHQWR
H D WLSLILFDomR GDV OHSWRVSLUDV HQFRQWUDGDV1
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&21&/86®(6

+RXYH GLIHUHQoD QDV YDULDQWHV VRUROyJLFDV
GH OHSWRVSLURVH PDLV SURYiYHLV VHJXQGR D HVSpFLH
DQLPDO H R HVWDGR RQGH YLYHP RV UHIHULGRV DQLPDLV1
$V YDULDQWHV PDLV IUHT�HQWHV SRU HVSpFLH IRUDP=
RYLQRV= LFWHURKDHPRUUKDJLDH> EXEDOLQRV= KDUGMR
VHJXLGD GH ZROIIL> FmHV= FRSHQKDJHQL H
LFWHURKDHPRUUKDJLDH QR HVWDGR GH 63 H S\URJHQHV QR
3,> FDSULQRV= LFWHURKDHPRUUKDJLDH QR &(/
LFWHURKDHPRUUKDJLDH H SDQDPD QD 3% H S\URJHQHV
HP 63> HT�LQRV= LFWHURKDHPRUUKDJLDH QR 0*/ 35/
5-/ 6& H 63/ JULSSRW\SKRVD H SDWRF QR 07/
S\URJHQHV H SDWRF QD 3% H SDWRF H S\URJHQHV QR 56>
VXtQRV= JULSSRW\SKRVD VHJXLGD GH
LFWHURKDHPRUUKDJLDH HP 0*/ SRPRQD QR 56/
SRPRQD H LFWHURKDHPRUUKDJLDH HP 3( H 5-/
DXWXPQDOLV H LFWHURKDHPRUUKDJLDH QR &( H
LFWHURKDHPRUUKDJLDH HP *2/ 35/ 6& H 631

$*5$'(&,0(1726

7UDEDOKR SDWURFLQDGR SHOD )$3(63/ 3URFHVVR Q1<:235;;5091

5()(5Ç1&,$6 %,%/,2*5È),&$6

$%8&+$,1/ '101 3UHVHQoD GH DJOXWLQLQDV DQWLOHSWRVSLUD HP
VRUR GH HT�LQRV QR (VWDGR GR 5LR *UDQGH GR 6XO1 $UTXLYRV
GD )DFXOGDGH GH 9HWHULQiULD 8)5*6/ 3RUWR $OHJUH/ Y14</
S1<047/ 4<<41

$/9(6/ &1-1/ 9$6&21&(//26/ 61$1/ &$0$5*2/ &151$1/ HW
DO1 ,QIOXrQFLD GRV IDWRUHV DPELHQWDLV VREUH D SURSRUomR GH
FDSULQRV VRUR0UHDWRUHV SDUD D OHSWRVSLURVH HP FLQFR FHQWURV GH
FULDomR GR (VWDGR GD 3DUDtED/ %UDVLO1 $UTXLYRV GR ,QVWLWXWR
%LROyJLFR GH 6mR 3DXOR/ Y196/ Q15/ S14404;/ 4<<91

%5,72/ '1(101:1 $VSHFWRV ]RR0VDQLWiULRV HP FDSULQRV GH
GLIHUHQWHV IRUPDV GH H[SORUDomR QR VXO GH *RLiV H 'LVWULWR
)HGHUDO1 %HOR +RUL]RQWH/ 4<;81 98S1 'LVVHUWDomR
+0HVWUDGR, ± (VFROD GH 0HGLFLQD 9HWHULQiULD/ 8QLYHUVLGDGH
)HGHUDO GH 0LQDV *HUDLV1

&$/'$6/ (101 ,QYHVWLJDomR FRPSDUDWLYD GH HVWLUSHV
DSDWRJrQLFDV SDUD R GLDJQyVWLFR VRUROyJLFR GD OHSWRVSLURVH
DQLPDO1 6DOYDGRU/ 4<;81 6:S1 7HVH +&RQFXUVR SDUD 3URI1
7LWXODU, ± (VFROD GH 0HGLFLQD 9HWHULQiULD/ 8QLYHUVLGDGH
)HGHUDO GD %DKLD/ 4<;81

&$59$/+2/ /1)12161/ &$59$/+2/ 01%1/ *,5,2/ 51-161/ HW
DO1 ,QYHVWLJDomR VRUROyJLFD GH IrPHDV VXtQDV GHVFDUWDGDV SDUD
DEDWH SRU WUDQVWRUQRV UHSURGXWLYRV GLYHUVRV1 &LrQFLD
9HWHULQiULD/ Y17/ Q15/ S190;/ 4<<31

&2/(/ -51/ 68/=(5/ &151/ 38/66(/</ 3151 ,PSURYHG
PLFURWHFKLQLTXH IRU WKH OHSWRVSLUDO PLFURVFRSLF DJOXWLQDWLRQ1
$SSOLHG 0LFURELRORJ\Ü Y158/ Q19/ S1<:90<;3/ 4<:61

&25'(,52/ )1/ 5$026/ $1$1/ %$7,67$ -51/ -1$1 $JOXWLQLQDV
DQWLOHSWRVSLUD HP VRURV GH HT�LQRV GH 0LQDV *HUDLV1 3HVTXLVD
$JURSHFXiULD %UDVLOHLUD 9HWHULQiULD/ Y1</ S17807;/ 4<:71

)$,1(/ 61 +HG,1 *XLGHOLQHV IRU WKH FRQWURO RI OHSWRVSLURVLV1
*HQHYD =:RUOG +HDOWK 2UJDQL]DWLRQ/ 4<;51 4:4S1 +:+2 RII
VHW 3XEOLFDWLRQ/ 9:,1

)857$'2/ /151,1/ $9,/$/ 0121/ )(+/%(5*/ 01)1%1/ HW
DO1 3UHYDOrQFLD H DYDOLDomR GH IDWRUHV GH ULVFR j
OHSWRVSLURVH FDQLQD/ QR PXQLFtSLR GH 3HORWDV0561
$UTXLYRV GR ,QVWLWXWR %LROyJLFR/ 6mR 3DXOR/ Y197/ Q14/
S18:094/ 4<<:1

*$/721/ 0101/ 68/=(5/ &151/ 6$17$ 526$/ &1$1/ HW DO1
$SSOLFDWLRQ RI D PLFURWHFKQLTXH WR WKH DJJOXWLQDWLRQ WHVW IRU
OHSWRVSLUDO DQWLERGLHV1 $SSOLHG 0LFURELRORJ\/ Y146/ Q14/
S1;40;8/ 4<981

*,25*,/ :1/ 7(58<$/ -101/0$&58=/ 51/ HW DO1 /HSWRVSLURVH
HP HT�LQRV= LQTXpULWR VRUROyJLFR H LVRODPHQWR GH /HSWRVSLUD
LFWHURKDHPRUUKDJLDH GH IHWR DERUWDGR1 5HYLVWD GR ,QVWLWXWR
%LROyJLFR/ Y17:/ Q15/ S17:086/ 4<;4D1

*,25*,/ :1 7(58<$/ -101> 6,/9$/ $161 /HSWRVSLURVH=
5HVXOWDGRV GDV VRURDJOXWLQDo}HV UHDOL]DGDV QR ,QVWLWXWR
%LROyJLFR GH 6mR 3DXOR GXUDQWH RV DQRV GH 4<:724<;31
%LROyJLFR/ Y17:/ Q144/ S15<<063</ 4<;4E1

*,5,2/ 51-161 (VWXGR FRPSDUDWLYR GH TXDWUR HVWLUSHV
DSDWRJrQLFDV XWLOL]DGDV HP WHVWH GH WULDJHP SDUD R
GLDJQyVWLFR VRUROyJLFR GD OHSWRVSLURVH HP E~IDORV
+%XEDOXV EXEDOLV,1 6mR 3DXOR/ 4<;71 85S1 'LVVHUWDomR
+0HVWUDGR, ± ,QVWLWXWR GH &LrQFLDV %LRPpGLFDV/ 8QLYHUVLGDGH
GH 6mR 3DXOR/ 4<;71

-28*/$5'/ 61'1'1 3UHYDOrQFLD GD OHSWRVSLURVH FDQLQD/
IDWRUHV GH ULVFR H FRQVWLWXLomR GD SRSXODomR QR PHLR UXUDO
GR 0XQLFtSLR GH 3HORWDV/ 561 3HORWDV/ 4<<<1 :6S1
'LVVHUWDomR +0HVWUDGR, ± )DFXOGDGH GH 0HGLFLQD 9HWHULQiULD/
8QLYHUVLGDGH )HGHUDO GH 3HORWDV/ 4<<<1

/$1*21,/ +1/ '(/ )$9$/ &1/ $%5$// .1*1/ HW DO1
(SLGHPLRORJLFDO VXUYH\ RQ DQWL0OHSWRVSLUH DJOXWLQLQV LQ
EXIIDORHV IURP 9DOH GR 5LEHLUD/ 631/ 6WDWH +%UD]LO,1 ,Q=
:25/' %8))$/2 &21*5(66/ 8/ 4<<:/ &DVHUWD/ ,WDO\/
S195509581

/$56621/ &1(1/ <$68'$/ 31+1/ 6$17$ 526$/ &1$1
/HSWRVSLURVH VXtQD1 ,QTXpULWR VRUROyJLFR H EDFWHULROyJLFR HP
PXQLFtSLRV GRV (VWDGRV GH 6mR 3DXOR/ GR 3DUDQi H GH 6DQWD
&DWDULQD1 5HYLVWD GD )DFXOGDGH GH 0HGLFLQD 9HWHULQiULD H
=RRWHFQLD GD 8QLYHUVLGDGH GH 6mR 3DXOR/ Y154/ Q14/ S1760
83/ 4<;71

2/,9(,5$/ 61-1 3UHVHQoD GH DJOXWLQLQDV DQWLOHSWRVSLUDV HP
VXtQRV H ERYLQRV/ FRP H VHP VLQDLV GH LQIHFomR/ QR 5LR
*UDQGH GR 6XO1 %RO ,39')/ Y17/ S18:097/ 4<::1

2/,9(,5$/ 61-1/ *8,==$5'/ ,1,1/ 9,'25/ 71/ HW DO1 7HVWHV
VRUROyJLFRV SDUD GLDJQyVWLFR GH OHSWRVSLURVH/ SHVWH VXtQD
DIULFDQD H GRHQoD GH $XMHV]N\ HP JUDQMDV GH UHSURGXWRUHV
VXtQRV QR 5LR *UDQGH GR 6XO +DQR 4<<7,1 $UTXLYRV
%UDVLOHLURV GH 0HGLFLQD 9HWHULQiULD H =RRWHFQLD/ Y16</ Q16/
S17840793/ 4<;:1

48(5,12/ $10191 (VWXGR GRV IDWRUHV GH ULVFR DVVRFLDGRV j
OHSWRVSLURVH HP FmHV GR 0XQLFtSLR GH /RQGULQD ± 3DUDQi1
/RQGULQD/ 4<<<1 67S1 'LVVHUWDomR +0HVWUDGR, ± )DFXOGDGH GH
0HGLFLQD 9HWHULQiULD H =RRWHFQLD GD 8QLYHUVLGDGH (VWDGXDO
GH /RQGULQD/ 4<<<1

5$026/ $1$1/ &25'(,52/ )1/ *8,'$/ +1*1 ,QTXpULWR
VRUROyJLFR GH OHSWRVSLURVH HP VXtQRV GR (VWDGR GR 5LR GH
-DQHLUR H UHJLmR OLPtWURIH1 3HVTXLVD 9HWHULQiULD %UDVLOHLUD/
Y14/ Q16/ S1;40;6/ 4<;41

6$.$7$/ (1(1/ <$68'$/ 31+1/ 520(52/ (1&1/ HW DO1
6RURYDUHV GH /HSWRVSLUD LQWHUURJDQV LVRODGRV GH FDVRV GH
OHSWRVSLURVH KXPDQD HP 6mR 3DXOR/ %UDVLO1 5HYLVWD GR
,QVWLWXWR GH 0HGLFLQD 7URSLFDO/ Y167/ S154:0554/ 4<<51
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&LrQFLD 5XUDO/ Y1 65/ Q1 7/ 53351
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6$1'29$// /1$1/ $558'$/ 1101/ 7(58<$/ -101/ HW DO1
3HVTXLVDV HP EXEDOLQRV= SUHYDOrQFLD GD EUXFHORVH H
OHSWRVSLURVH QR (VWDGR GH 6mR 3DXOR/ %UDVLO1 $UTXLYRV GR
,QVWLWXWR %LROyJLFR/ Y178/ Q144045/ S153<0545/ 4<:<1

6$17$ 526$/ &1$1/ &$6752/ $1)131 3UHVHQoD GH DJOXWLQLQDV
DQWL0OHSWRVSLUDV HP VRURV GH RYLQRV H FDSULQRV QR (VWDGR GH
6mR 3DXOR1 $UTXLYRV GR ,QVWLWXWR %LROyJLFR GH 6mR 3DXOR/
Y163/ S1<60<;/ 4<961

6$17$ 526$/ &1$1/ &$6752/ $1)131/ 6,/9$/ $161 1RYH DQRV
GH OHSWRVSLURVH QR ,QVWLWXWR %LROyJLFR GH 6mR 3DXOR1 5HYLVWD
GR ,QVWLWXWR $GROIR /XW]/ Y15<263/ S14<05:/ 4<9<24<:31

9,(*$6/ (1$1 (VWXGR GH QRYRV VRURWLSRV GH OHSWRVSLUDV
DSDWRJrQLFDV QD SURYD GH VRURDJOXWLQDomR PLFURVFySLFD
SDUD R GLDJQyVWLFR GD OHSWRVSLURVH FDSULQD H RYLQD1 6mR

3DXOR/ 4<;81 96S1 'LVVHUWDomR +0HVWUDGR, ± ,QVWLWXWR GH
&LrQFLDV %LRPpGLFDV/ 8QLYHUVLGDGH GH 6mR 3DXOR/ 4<;81

9,(*$6/ (1$1/ 9,(*$6/ 61$151$1/ &$/'$6/ (101 $JOXWLQLQDV
DQWL0OHSWRVSLUD HP KHPR0VRUR GH FDSULQRV H RYLQRV QR (VWDGR
GD %DKLD1 $UTXLYR GD (VFROD GH 0HGLFLQD 9HWHULQiULD GD
8QLYHUVLGDGH )HGHUDO GD %DKLD/ Y18/ Q14/ S153067/ 4<;31

<$1$*8,7$/ 5101/ 6$17$ 526$/ &1$1/ 526$/ 5151
3UHYDOrQFLD GH DJOXWLQLQDV DQWL0OHSWRVSLUDV HP HT�LQRV
PDQWLGRV SDUD SURGXomR GH VRURV WHUDSrXWLFRV1 5HYLVWD
0LFURELROyJLFD1 Y146/ Q14/ S155058/ 4<;51

<$68'$/ 31+1> 6$17$ 526$ &1$1> 0<(56/ '101 7KH
LVRODWLRQ RI OHSWRVSLUHV IURP VWUD\ GRJV LQ WKH FLW\ RI 6kR
3DXOR/ %UD]LO1 ,QWHUQDWLRQDO -RXUQDO RI =RRQRVLV/ Y1:/
S14640467/ 4<;31


