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"#$%&'(!) !

*+,-./!01! H',+.'!+6!#3.*,!7+(+2$(3%F !FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF!f !

*+,-./!21 !7+8!Y#51+0',')$-!"(''!+6!G./+()*,)!H',+0(+3/%F !FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF!J!

*+,-./!31 !H',+.'!+6!9:;9 <=+8 <>F!FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF!>I !

*+,-./!41! 9:;9 <=+8 <>!9)(3-)3('F!FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF!>[ !
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&+$WIBFICJI]^+3(,*1F//*)FIBB>JBf!

!
gUF!! =*,,+,!Xb?!O*(-1*5!b?!=+11$,%!7;?!')!*1F!H',')$-!*,&!E/$&'.$+1+0$-!"(',&%!+6!

7+(+2$(3%!T3)4('*M%!$,!)#'!_,$)'&!9)*)'%!6(+.!>BIC!)+!>BIg!D'.+,%)(*)'&!
E.'(0',-'!+6!7+2'1!HGGF[!;'-+.4$,*,)!8$(3%'%F!K&4*,$&A,-"#.,#*F!
>BIJZffQJSW>>B\<>>>IF!&+$WIBFII>\]X=VFBB[ff<IJ !

!



! gC!

JBF!! =*,,+,!Xb?!b$,&'%.$)#!b=?!D+,*1&%+,!EN?!9*A'!b?!O*($-!;9?!8$,^ƒ!XF!h'(&!
$..3,$)5!)+!HGGF[!,+(+2$(3%'%!$%!%3//+()'&!45!+3)4('*M!/*)$',)!%'(*F!K&:,"#*F!
>BBUZ\CQIISWfCgC<fCJ[F!&+$WIBFII>\]X8GFB>fI\<B\!

!
JIF!! b$,&'%.$)#!b=?!D+,*1&%+,!EN?!O*($-!;9F!7+(+2$(3%!HGGF[!%)(*$,!*,)$0',$-!

2*($*)$+,F!K&:,"#*F!>BIIZ\fQISW>CI<>[>F!&+$WIBFII>\]X8GFBICg[<IB!
J>F!! G($)*,$!7?!8',,'.*!h?!9$'4',0*!XX?!')!*1F!H',')$-!*,*15%$%!+6!)#'!-*/%$&!0','!+6!

0',+)5/'!HGGF>!,+(+2$(3%'%F!K&:,"#*F!>BB\Z\>QIfSWJCCg<JC[fF!
&+$WIBFII>\]X8GFB>CJI<BJ!

!
JCF!! "#+,0/(*-#3.!:?!TM$)%3!9?!R#*.($,!Y?!V*,''M*(,!7?!h*5*M*@*!9?!_%#$^$.*!hF!

E.'(0',-'!+6!,+(+2$(3%!HGGF>!*,&!$)%!,+2'1!('-+.4$,*)$+,!&3($,0!)#'!
0*%)(+',)'($)$%!+3)4('*M!$,!X*/*,'%'!-#$1&(',!$,!.$&<>BIgF!'$O2-%&82$2%&50#*F!
>BIJZfIW\g<\\F!&+$WIBFIBIg]^F.''0$&F>BIJFBCFB>B!

!
J[F!! 9*,0!9?!n*,0!mF!E2+13)$+,*(5!&5,*.$-%!+6!HGGFIJ!,+(+2$(3%F!+22"KF!

>BI\ZgW'[CCCF!&+$WIBFJJIJ]/''(^F[CCC!
!
JfF!! R$.!h?!l+,!nX?!R*,0!bh?!')!*1F!=+./1')'!%'K3',-'!*,*15%$%!+6!#3.*,!,+(+2$(3%!

HGGFIJ!&')'-)'&!$,!9+3)#!R+('*F!5F,12(,#*&'$O2-%F!>BIUZI[JW'>BCF!
&+$WIBFIBIJ]9BUfB>g\\IUBBBU[C!

!
JgF!! &'!H(**6!V?!2*,!O''M!X?!8',,'.*!h?!')!*1F!E.'(0',-'!+6!*!,+2'1!HGGFIJ!

,+(+2$(3%!j !E,&!+6!)#'!HGGF[!'(*q!5)"#&M)"02,**F!>BIfZ>BQ>gSF!&+$WIBF>\BJ]IfgB<
JUIJF'%>BIfF>BF>gF>IIJ\!

!
JJF!! b$,&'%.$)#!b=?!R+-#'(!XN?!D+,*1&%+,!EN?!')!*1F!E.'(0',-'!+6!,+2'1!#3.*,!

,+(+2$(3%!HGGFIJ!%)(*$,%!-+(('1*)'%!@$)#!-#*,0'%!$,!41+-M*&'!*,)$4+&5!'/$)+/'%F!K&
'$O2-%&J,6F!>BIJZ>IgQIBSWI>>J<I>C[F!&+$WIBFIBUC]$,6&$%]^$AC\f!

!
J\F!! D*,0!"#*,#!h?!"#*,!8"?!7035',!"h?!b$.!G?!R$.!lF!E.'(0',-'!+6!7+(+2$(3%!

HGGFIJ!8*($*,)%!*.+,0!=#$1&(',!@$)#!:-3)'!H*%)(+',)'($)$%!$,!9+3)#!R+('*F!+L#M&
N$2F!>BIgZIIQfSW'BIf[>\[F!&+$WIBFICJI]^+3(,*1F/+,'FBIf[>\[!

!
JUF!! n$!n?!l*,0!m?!l*,0!9?!')!*1F!G&',)$6$-*)$+,!+6!*!41+-M*&'!'/$)+/'!+6!#3.*,!

,+(+2$(3%!HGGFIJF!5(2"E&A,-"#.26&'$O2-%F!>B>IZIBQISWUf[<UgCF!
&+$WIBFIB\B]>>>>IJfIF>B>IFIU>fIg>!

!
\BF!! V*4*%*!88?!V',+!RD?!"*51+(!VO?!V*,%!XF!E,2$(+,.',)*1!93(2'$11*,-'!6+(!

7+(+2$(3%'%!$,!9'1'-)'&!9+3)#!:6($-*,!l*%)'@*)'(%!>BIf<>BIgW!E.'(0',-'!+6!)#'!
7+2'1!HGGFIJF!!##1&5$0,"#$&:,"#*F!>BI\ZIBQISWIg<>\F!&+$WIBFIBBJ]%I>fgB<BIJ<
UCIg<>!

!
\IF!! V+(+P+2!8?!h*,$%-#!N<H?!l'0,'(!RV?!9-#(+)',!hF!Y*,&'.$-!HGGF[!95&,'5!*,&!

E/$&'.$-!HGGFIJ!R*@*%*M$CB\!7+(+2$(3%'%!D$%/1*5!D$%)$,-)!9/'-$6$-$)$'%!6+(!



! g[ !

h$%)+<O1++&!H(+3/!:,)$0',%!b'*&$,0!)+!D$66'(',)!"(*,%.$%%$+,!8'-)+(!D5,*.$-%!
$,!Y*-$6$-!T5%)'(%F!!"#$%&A,-"#.,#*F!>BI\ZUW>\>gF!&+$WIBFCC\U]6.$-4F>BI\FB>\>g!

!
\>F!! O3-*(&+!N?!b$,&0(',!Y<E?!92',%%+,!b?!7+(&0(',!XF!b+@!/('2*1',-'!+6!(+)*2$(3%!

*,&!#$0#!/('2*1',-'!+6!,+(+2$(3%!$,!#+%/$)*1!*,&!-+..3,$)5!@*%)'@*)'(!*6)'(!
$,)(+&3-)$+,!+6!(+)*2$(3%!2*--$,'!$,!7$-*(*03*F!+L#M&N$2F!>BIIZgQIBSW'>fUg>F!
&+$WIBFICJI]^+3(,*1F/+,'FBB>fUg>!

\CF!! V*))$%+,!=Y?!=*(&'.$1!=8?!h*11!:XF!Y(+0('%%!+,!,+(+2$(3%!2*--$,'!('%'*(-#W!
/341$-!#'*1)#!-+,%$&'(*)$+,%!*,&!63)3('!&$('-)$+,%F!5RF2"%&H20&:/--,$26F!
>BI\ZIJQUSWJJC<J\[F!&+$WIBFIB\B]I[JgBf\[F>BI\FIfIBC>J!

!
\[F!! V'1#'.!7VF!7+(+2$(3%!2*--$,'%W!-+(('1*)'%!+6!/(+)'-)$+,?!-#*11',0'%!*,&!

1$.$)*)$+,%F!9)(&:/--,$&'(()$#%72" F!>BIgZI>QJSWIgfC<IggUF!
&+$WIBFIB\B]>Ig[ffIfF>BIfFII>fBf[ !

!
\fF!! "*,!VF!7+(+2$(3%!2*--$,'%W!-3((',)!-1$,$-*1!&'2'1+/.',)!*,&!-#*11',0'%F!

+/%7#E2$6F!>B>IZIBQI>SF!&+$WIBFCCUB]/*)#+0',%IBI>Ig[I!
!
\gF!! "('*,+(!XX?!:).*(!;b?!N('5!9E?!')!*1F!:!,+2'1!$,)(*.3%-31*(!4$2*1',)!,+(+2$(3%!

2$(3%<1$M'!/*()$-1'!2*--$,'!-*,&$&*)'<<('*-)+0',$-$)5?!%*6')5?!*,&!$..3,+0',$-$)5!
$,!*!/#*%'!I!)($*1!$,!#'*1)#5!*&31)%F!K&'$O2-%&J,6F!>BI[Z>IBQIISWIJgC<IJJIF!
&+$WIBFIBUC]$,6&$%]^$3CCJ!

!
\JF!! R+-#'(!X?!O3$!"?!H$($<;*-#.*,!E?!')!*1F!G,)(*,*%*1!Y!/*()$-1'!2*--$,'!/(+2$&'&!

/*()$*1!-(+%%<2*($*,)!/(+)'-)$+,!*0*$,%)!#3.*,!HGGF[!,+(+2$(3%!&$*((#'*!$,!
0,+)+4$+)$-!/$0%F!K&:,"#*F!>BI[Z\\QIJSWUJ>\<UJ[CF!&+$WIBFII>\]X8GFBI>[U<I[ !

!
\\F!! "*,!V?!X$*,0!mF!"#'!/!&+.*$,!+6!,+(+2$(3%!-*/%$&!/(+)'$,!6+(.%!*!%342$(*1!

/*()$-1'!)#*)!4$,&%!)+!#$%)+<41++&!0(+3/!*,)$0',!('-'/)+(%F!K&:,"#*F!
>BBfZJUQ>>SWI[BIJ<I[BCBF!&+$WIBFII>\]X8GFJUF>>FI[BIJ<I[BCBF>BBf!

!
\UF!! E))*5'4$!R?!"',0'!8;?!=+()'% <Y',6$'1&!7l?!')!*1F!7'@!$,%$0#)%!*,&!',#*,-'&!

#3.*,!,+(+2$(3%!-31)$2*)$+,!$,!#3.*,!$,)'%)$,*1!',)'(+$&%F!(MF72"2F!>B>IZgQISF!
&+$WIBFII>\].9/#'('FBIICg<>B!

!
UBF!! 9*A',*!R?!O13))!9E?!E))*5'4$!R?!')!*1F!h3.*,!$,)'%)$,*1!',)'(+$&%W!*!,'@!.+&'1!)+!

%)3&5!#3.*,!(+)*2$(3%!$,6'-)$+,?!#+%)!('%)($-)$+,?!*,&!/*)#+/#5%$+1+05F!K&:,"#*F!
>BIgZUBQISW[C<fgF!&+$WIBFII>\]X8GFBIUCB<If !

!
UIF!! E))*5'4$!R?!=(*@6+(&!9E?!V3(*M*.$!R?!')!*1F!;'/1$-*)$+,!+6!#3.*,!,+(+2$(3%'%!$,!

%)'.!-'11<&'($2'&!#3.*,!',)'(+$&%F!M-,2$-2F!>BIgZCfCQgCBgSWIC\J<ICUCF!
&+$WIBFII>g]%-$',-'F**6f>II!

!
U>F!! =+%)*,)$,$!8?!V+(*,)P!ER?!O(+@,'!h?!')!*1F!h3.*,!,+(+2$(3%!('/1$-*)$+,!$,!

#3.*,!$,)'%)$,*1!',)'(+$&%!*%!.+&'1!)+!'2*13*)'!2$(3%!$,*-)$2*)$+,F!5(2"E,$E&



! gf !

'$O2-%&J,6F!>BI\Z>[Q\SWI[fC<I[g[F!&+$WIBFC>BI]'$&>[B\FI\BI>g!
!
UCF!! Y1*))%<V$11%!X:?!b$3!X?!;+0*@%M$!E"?!')!*1F!_%'!+6!K3*,)$)*)$2'!.+1'-31*(!

&$*0,+%)$-!.')#+&%!)+!*%%'%%!)#'!*')$+1+05?!43(&',?!*,&!-1$,$-*1!-#*(*-)'($%)$-%!+6!
&$*((#+'*!$,!-#$1&(',!$,!1+@<('%+3(-'!%'))$,0%W!*!('*,*15%$%!+6!)#'!V:b<ED!-+#+()!
%)3&5F!L/$-2%&8*#.&92/*%7F!>BI\ZgQI>SW'ICBU<'ICI\F!&+$WIBFIBIg]9>>I[<
IBUmQI\SCBC[U<\ !

!
U[F!! 9-#,''!:E?!h*K3'!;?!"*,$3-#$!V?!')!*1F!G&',)$6$-*)$+,!+6!E)$+1+05<9/'-$6$-!

D$*((#'*!:%%+-$*)'&!l$)#!b$,'*(!H(+@)#!N*1)'($,0!$,!O*,01*&'%#$!G,6*,)%F!3(&K&
5F,12(,#*F!>BI\ZI\JQIBSW>>IB<>>I\F!&+$WIBFIBUC]*^']M@5IBg!

!
UfF!! V@',&*!XV?!O3(M'!;V?!9#*4*!R?!')!*1F!G./1'.',)*)$+,!+6!;+)*2$(3%!

93(2'$11*,-'!*,&!8*--$,'!G,)(+&3-)$+,!<!l+(1&!h'*1)#!T(0*,$P*)$+,!:6($-*,!
;'0$+,?!>BBJ<>BIgF!AASH&A#".&A#"%/*&ST*B&H2FF!>BIJZggQ[CSWIIU><IIUgF!
&+$WIBFIff\f]..@(F..gg[C*J !

!
UgF!! b'2$,'!VV?!;+4$,% <O(+@,'!;VF!N*-)+(%!)#*)!'A/1*$,!'A-(')$+,!+6!',)'($-!

/*)#+0',%!45!/'(%+,%!@$)#+3)!&$*((#'*F!4*,$&'$O2-%&J,6F!>BI>Zff!93//1![Q93//1!
[SW9CBC<IIF!&+$WIBFIBUC]-$&]-$%J\U!

!
UJF!! =*,)'11$!=Y?!N3.$*,!"V?!V*1)*!N=?!')!*1F!7+(+2$(3%!$,6'-)$+,!*,&!hOH:!#+%)!

0',')$-!%3%-'/)$4$1$)5!$,!*!4$()#!-+..3,$)5<-+#+()?!;$+!&'!X*,'$(+?!O(*P$1F!'$O2-%&
82$2%&50#*F!V*(-#!>B>BWIB[>\BF!&+$WIBFIBIg]^F.''0$&F>B>BFIB[>\B!

!
U\F!! 7+(&0(',!X?!9#*(.*!9?!R*.4#*./*)$!:?!b+/.*,!O?!92',%%+,!bF!G,,*)'!('%$%)*,-'!

*,&!%3%-'/)$4$1$)5!)+!,+(+2$(3%!$,6'-)$+,F!+L#M&+/%7#EF!>BIgZI>Q[SW'IBBfC\fF!
&+$WIBFICJI]^+3(,*1F//*)FIBBfC\f!

!
UUF!! 7+(&0(',!X?!92',%%+,!bF!H',')$-!%3%-'/)$4$1$)5!)+!#3.*,!,+(+2$(3%!$,6'-)$+,W!*,!

3/&*)'F!:,")626F!>BIUZIIQCSF!&+$WIBFCCUB]2IIBCB>>g!
!
IBBF!! b$,&'%.$)#!b?!V+'!=?!V*($+,,'*3!9?!')!*1F!h3.*,!%3%-'/)$4$1$)5!*,&!('%$%)*,-'!)+!

7+(@*1M!2$(3%!$,6'-)$+,F!G/%&A21F!>BBCZUQfSWf[\<ffCF!&+$WIBFIBC\],.\gB!
!
IBIF!! =*(1%%+,!O?!R$,&4'(0!E?!O3'%*!X?!')!*1F!"#'!H[>\:!,+,%',%'!.3)*)$+,!$,!N_">!

/(+2$&'%!%)(+,0!43)!,+)!*4%+13)'!/(+)'-)$+,!*0*$,%)!%5./)+.*)$-!HGGF[!7+(+2$(3%!
$,6'-)$+,F!+L#M&N$2F!>BBUZ[QfSW'ffUCF!&+$WIBFICJI]^+3(,*1F/+,'FBBBffUC!

!
IB>F!! X$,!V?!h'!n?!b$!h?!')!*1F!"@+!0*%)(+',)'($)$%!+3)4('*M%!-*3%'&!45!HGG!7+(+2$(3%'%W!

#+%)!%3%-'/)$4$1$)5!*,&!hOH:!/#',+)5/'%F!+L#M&N$2F!>BICZ\QCSW'f\gBfF!
&+$WIBFICJI]^+3(,*1F/+,'FBBf\gBf!

!
IBCF!! ;'5'%!n?!H+,P‰1'P!N?!H3)$ƒ(('P!b?!')!*1F!9'-(')+(!9)*)3%!9)(+,015!G,613',-'%!)#'!

G,-$&',-'!+6!95./)+.*)$-!7+(+2$(3%!G,6'-)$+,!$,!*!H',+)5/' <D'/',&',)!V*,,'(!



! gg!

$,!*!7$-*(*03*,!O$()#!=+#+()F!K&'$O2-%&J,6F!>B>>Z>>fQISWIBf<IIfF!
&+$WIBFIBUC]$,6&$%]^$*4CIg!

!
IB[F!! b$,&'%.$)#!b?!V+'!=?!b'/',&3!X?!N('1$,0'(!X:?!"('*,+(!X?!O*($-!;9F!='1131*(!*,&!

#3.+(*1!$..3,$)5!6+11+@$,0!9,+@!V+3,)*$,!2$(3%!-#*11',0'F!K&:,"#*F!
>BBfZJUQfSW>UBB<>UBUF!&+$WIBFII>\]X8GFJUFfF>UBB<>UBUF>BBf!

!
IBfF!! 7+(&0(',!X?!R$,&4'(0!E?!b$,&0(',!YE?!V*)3%%'M!:?!92',%%+,!bF!7+(+2$(3%!

0*%)(+',)'($)$%!+3)4('*M!@$)#!*!%'-(')+(<$,&'/',&',)!%3%-'/)$4$1$)5!/*))'(,?!
9@'&',F!5(2"E,$E&'$O2-%&J,6F!>BIBZIgQISW\I<\JF!&+$WIBFC>BI]'$&IgBIFBUBgCC!

!
IBgF!! ;+-MA!OhH?!8',,'.*!h?!h+'4'!=XY:?!D3$P'(!E?!R++/.*,%!VYHF!:%%+-$*)$+,!

+6!#$%)+<41++&!0(+3/!*,)$0',%!*,&!%3%-'/)$4$1$)5!)+!,+(+2$(3%!$,6'-)$+,%F!K&'$O2-%&
J,6F!>BBfZIUIQfSWJ[U<Jf[F!&+$WIBFIB\g][>JJJU!

!
IBJF!! N(',-M!;?!O'(,%)'$,!DG?!m$*!V?!')!*1F!Y('&$-)$,0!%3%-'/)$4$1$)5!)+!,+(+2$(3%!HGGF[!

45!3%'!+6!*!-#*11',0'!.+&'1!$,2+12$,0!#3.*,%F!K&'$O2-%&J,6F!>BI>Z>BgQUSWIC\g<
ICUCF!&+$WIBFIBUC]$,6&$%]^$%fI[!

!
IB\F!! =3(($'(!;b?!Y*5,'!D=?!9)**)!V:?!')!*1F!G,,*)'!%3%-'/)$4$1$)5!)+!,+(+2$(3%!

$,6'-)$+,%!$,613',-'&!45!N_">!0',+)5/'!$,!*!3,$)'&!%)*)'%!/'&$*)($-!/+/31*)$+,F!
4*,$&'$O2-%&J,6F!>BIfZgBQIISWIgCI<IgC\F!&+$WIBFIBUC]-$&]-$2Igf!

!
IBUF!! V',+,!8R?!H'+(0'!9?!9*(M*(!;?!')!*1F!7+(+2$(3%!0*%)(+',)'($)$%!$,!*!4$()#!-+#+()!$,!

%+3)#'(,!$,&$*F!+L#M&N$2F!>BIgZIIQgSW'BIfJBBJF!
&+$WIBFICJI]^+3(,*1F/+,'FBIfJBBJ!

!
IIBF!! b+/.*,!O:?!"($2'&$!"?!8$-3Š*!n?!')!*1F!7+(+2$(3%!$,6'-)$+,!*,&!&$%'*%'!$,!*,!

'-3*&+($*,!4$()#!-+#+()W!*%%+-$*)$+,!+6!-'()*$,!,+(+2$(3%!0',+)5/'%!@$)#!#+%)!
N_">!%'-(')+(!%)*)3%F!K&'$O2-%&J,6F!>BIfZ>IIQIISWI\IC<I\>IF!
&+$WIBFIBUC]$,6&$%]^$3gJ>!

!
IIIF! ! 9*$)+!V?!H+'1<:/*P*!9?!E%/')$*!9?!')!*1F!V31)$/1'!,+(+2$(3%!$,6'-)$+,%!$,!*!4$()#!

-+#+()!$,!*!Y'(32$*,!Y'($3(4*,!-+..3,$)5F! 4*,$&'$O2-%&J,6F!>BI[Zf\Q[SW[\C<[UIF!
&+$WIBFIBUC]-$&]-$)JgC!

!
II>F!! O1*P'2$-!8?!V*1.!V?!9*1.$,',!V?!')!*1F!V31)$/1'!-+,%'-3)$2'!,+(+2$(3%!

$,6'-)$+,%!$,!)#'!6$(%)!>!5'*(%!+6!1$6'F!5)"&K&+21,/%"F!>BIfZIJ[QI>SWIgJU<Ig\CF!
&+$WIBFIBBJ]%BB[CI<BIf <>fUI<\ !

!
IICF!! T`;5*,!Vb?!b3-'(+!n?!Y(*&+!8?!')!*1F!95./)+.*)$-!*,&!*%5./)+.*)$-!(+)*2$(3%!

*,&!,+(+2$(3%!$,6'-)$+,%!&3($,0!$,6*,-5!$,!*!=#$1'*,!4$()#!-+#+()F!+21,/%"&'$O2-%&
J,6&KF!>BBUZ>\QIBSW\JU<\\[F!&+$WIBFIBUJ]G7NFB4BIC'CI\I*[44gB!

!
II[F! ! l5*))!;H?!D+1$,!;?!O1*-M1+@!7;?!')!*1F!=+./*($%+,!+6!)#(''!*0',)%!+6!*-3)'!



! gJ!

$,6'-)$+3%!,+,4*-)'($*1!0*%)(+',)'($)$%!45!-(+%%<-#*11',0'!$,!2+13,)''(%F!K&'$O2-%&
J,6F!IUJ[ZI>UQgSWJBU<JI[F!&+$WIBFIBUC]$,6&$%]I>UFgFJBU!

!
IIfF! ! Y*(($,+!":?!9-#('$4'(!D9?!"($'(!X9?!R*/$M$*,!:v?!O1*-M1+@!7;F!=1$,$-*1!

$..3,$)5!$,!*-3)'!0*%)(+',)'($)$%!-*3%'&!45!7+(@*1M!*0',)F!G&5$E*&K&A21F!
IUJJZ>UJQ>SW\g<\UF!&+$WIBFIBfg]7EXVIUJJBJI[>UJB>B[!

!
IIgF!! 7'@.*,!Rb?!V+'!=b?!R$(45!:E?!N1*,&'(%!lD?!Y*(M+%!=:?!b'+,!X9F!h3.*,!

,+(+2$(3%!$,6'-)$+,!*,&!)#'!*-3)'!%'(3.!-5)+M$,'!('%/+,%'F!4*,$&5RF&'(()$#*F!
>BIfZI\>Q>SWIUf<>BCF!&+$WIBFIIII]-'$FI>g\I!

IIJF!! V4+M+!lY?!=##*4(*!Y?!8*1-*(-'!VD?!=+%)*,)$,$!8?!8$,^ƒ!XF!:&2*,-'%!$,!
3,&'(%)*,&$,0!+6!)#'!$,,*)'!$..3,'!('%/+,%'!)+!#3.*,!,+(+2$(3%!$,6'-)$+,!3%$,0!
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.+,+-1+,*1!*,)$4+&$'%!%/'-$6$-!)+!*!2*--$,*)$,0!*,)$0',F!G/%&+"#%#-F!
>BBUZ[QCSWCJ><C\[F!&+$WIBFIBC\],/(+)F>BBUFC!

!
f>CF!! "#+.*%!E:?!X+#,!V?!R*,$%#!OF!V3-+-3)*,'+3%!.*,$6'%)*)$+,%!+6!D',03'!6'2'(F!

'$1,/$&K&J2"(/%#*F!>BIBZffQISWJU<\fF!&+$WIBF[IBC]BBIU<fIf[FgBCfU!
!
! !



! IB[ !

&4!5$.%'((' 8'(*2!*$' !*$(")/9'!*/'"'&.--'
%.#5)*#.#'2)--),(*0'&)*2(%1./'5./(!$%(&'
0((:;<'*)%)7(%3#'(*2.&$()*#'23*&$()*!--9'

/(#$(*03(#4'0((:;<'0.*.$(&'&-3#$.%# '
!
=*.$11*!:F!9)(+)#'(I?>?C?”?!Y*31!DF!O('@'(<X',%', [?”?!9512$*!O'-M'(<D('/%[?f?!T.*(!
v'/'&* g?!9*.*,)#*!V*5 [ +?!N('&.*,!H+,P*1'P g?!n*+%M*!;'5'%g?*?!O',^*.$,!DF!
V-E12*,5 I ?!:/($1!VF!:2'($11I ?!V$-#*'1!bF!V*11+(5[ ?!:,,*!VF!V+,).*5'3( J?!8'(ˆ,$-*!
YF!=+%)*,)$,$J?!X*,!8$,^ƒJ?!;*1/#!9F!O*($-[ ?!N$1'.+,!O3-*(&+g?*?!b$%*!=F!b$,&'%.$)#[?•?!

*,&!9'*,!:F!D$'#1 I?>?C?• ?!! !
!!

IF! D'/*().',)!+6!V$-(+4$+1+05!*,&!V+1'-31*(!H',')$-%?!b*(,'(!=+11'0'!+6!
V'&$-$,'?!_,$2'(%$)5!+6!8'(.+,)?!O3(1$,0)+,?!8"?!_9:!

>F! ='1131*(?!V+1'-31*(?!*,&!O$+.'&$-*1!9-$',-'%!H(*&3*)'!Y(+0(*.?!_,$2'(%$)5!+6!
8'(.+,)?!O3(1$,0)+,?!8"?!_9: !

CF! "(*,%1*)$+,*1!H1+4*1!G,6'-)$+3%!D$%'*%'!;'%'*(-#!=',)'(?!b*(,'(!=+11'0'!+6!
V'&$-$,'?!_,$2'(%$)5!+6!8'(.+,)?!O3(1$,0)+,?!8"?!_9:!

[F! D'/*().',)!+6!E/$&'.$+1+05?! H$11$,0%!9-#++1!+6!H1+4*1!Y341$-!h'*1)#?!_,$2'(%$)5!
+6!7+()#!=*(+1$,*!*)!=#*/'1!h$11?!=#*/'1!h$11?!7=?!>JfUU?!_9:!

fF! D'/*().',)!+6!N*.$15!V'&$-$,'?!_,$2'(%$)5!+6!7+()#!=*(+1$,*!*)!=#*/'1!h$11?!
=#*/'1!h$11?!7=?!_9:!

gF! D'/*().',)!+6!V$-(+4$+1+05!*,&!Y*(*%$)+1+05?!N*-31)5!+6!V'&$-*1!9-$',-'%?!
7*)$+,*1!:3)+,+.+3%!_,$2'(%$)5!+6!7$-*(*03*?!b'ˆ,?!7$-*(*03*F!

JF! D$2$%$+,!+6!8$(*1!D$%'*%'%?!7*)$+,*1!=',)'(!6+(!G..3,$P*)$+,!*,&!;'%/$(*)+(5!
D$%'*%'%?!=',)'(%!6+(!D$%'*%'!=+,)(+1!*,&!Y('2',)$+,?!:)1*,)*?!H:!CBC>U?!_9:!

!!
”?!'K3*1!-+,)($43)$+,!
•?!'K3*1!-+,)($43)$+,!
*?!-3((',)!*&&('%%W!D'/*().',)!+6!N*.$15!V'&$-$,'?!_,$2'(%$)5!+6!7+()#!=*(+1$,*!*)!
=#*/'1!h$11?!=#*/'1!h$11?!7=?!_9:!
!
! ?!"A../DHA=I/=C/J!9'*,!D$'#1W!%'*,F&$'#1–.'&F32.F'&3!

K/@!LA.IDJ!,+(+2$(3%?!-#$1&(',?!HGGFIJ?!41+-M*&'!*,)$4+&5?!2*($*,)%!+6!-+,-'(,?!.'.+(5!
O!-'11%?!#3.*,!.+,+-1+,*1!*,)$4+&$'%!
!
:4%)(*-)!@+(&!-+3,)W!IUJ!
!
D$%-1*$.'(W!"#'!6$,&$,0%!*,&!-+,-13%$+,%!$,!)#$%!('/+()!*('!)#+%'!+6!)#'!*3)#+(%!*,&!&+!
,+)!,'-'%%*($15!('/('%',)!)#'!+66$-$*1!/+%$)$+,!+6!)#'!=',)'(%!6+(!D$%'*%'!=+,)(+1!*,&!
Y('2',)$+, !
! !

mailto:sean.diehl@med.uvm.edu


! IBf !

;G'9#329(

H',+0(+3/!GG!QHGGS!,+(+2$(3%'%!*('!*!.*^+(!-*3%'!+6!&$*((#'*1!&$%'*%'!43(&',!$,!-#$1&(',!

$,!4+)#!#$0#!*,&!1+@<$,-+.'!-+3,)($'%F!HGGFIJ!,+(+2$(3%'%!*('!-+./($%'&!+6!&$%)$,-)!

0',')$-!-13%)'(%!QG?!GG?!GGG*?!*,&!GGG4S!*,&!#*2'!%#+@,!/+)',)$*1!6+(!('/1*-$,0!#$%)+($-*115!

.+('!/('2*1',)!HGGF[!%)(*$,%?!43)!)#'!%'(+1+0$-*1!4*%$%!6+(!HGGFIJ!*,)$0',$-!&$2'(%$)5!#*%!

,+)!4'',!%)3&$'&!$,!-#$1&(',F!_)$1$P$,0!%*./1'%!6(+.!*!4$()#!-+#+()?!@'!$,2'%)$0*)'&!

*,)$4+&5!*,&!O!-'11!('%/+,%'%!)+!HGGFIJ!-13%)'(!2*($*,)%!$,!-+,6$(.'&!HGGFIJ!$,6'-)$+,%!$,!

5+3,0!-#$1&(',!*%!@'11!*%!&'.+,%)(*)'&!)#*)!)#'!&$%)$,-)!0',')$-!-13%)'(%!-+<-$(-31*)'F!

Y+15-1+,*1!%'(3.!*,)$4+&$'%!4+3,&!.31)$/1'!-13%)'(%!43)!%#+@'&!-13%)'(<%/'-$6$-!

41+-M*&'!*-)$2$)5!$,!*!%3((+0*)'!2$(3%!,'3)(*1$P*)$+,!*%%*5F!:,)$4+&$'%!%'-(')'&!45!

$..+()*1$P'&!.'.+(5!O!-'11%!QVO=%S!6(+.!*,!$,6*,)!HGGFIJ!-*%'!@'('!#$0#15!%/'-$6$-!)+!

HGGFIJ!*,&!'A#$4$)'&!41+-M*&'!*-)$2$)5!*0*$,%)!)#$%!0',+)5/'F!l'!$%+1*)'&!*,!VO=<

&'($2'&!HGGFIJ<%/'-$6$-!G0:!.+,+-1+,*1!*,)$4+&5!Q.:4S!-*11'&!78:FI!)#*)!/+)',)15!*,&!

%'1'-)$2'15!41+-M'&!HGGFIJ!-13%)'(!GGG4!*,&!('-+0,$P'&!*,!'/$)+/'!)*(0')'&!$,!%'(3.!6(+.!

-13%)'(!GGG4<$,6'-)'&!-#$1&(',F!"#'%'!&*)*!$,&$-*)'!)#*)!.31)$/1'!*,)$0',$-*115!&$%)$,-)!

HGGFIJ!2*($*,)%!-+<-$(-31*)'!$,!5+3,0!-#$1&(',?!%300'%)$,0!(')',)$+,!+6!-13%)'(!&$2'(%$)5!

*1+,0%$&'!/+)',)$*1!6+(!$..3,'!'%-*/'!0$2',!)#'!'A$%)',-'!+6!*,)$4+&5<&'6$,'&!-13%)'(<

%/'-$6$-!'/$)+/'%!'1$-$)'&!&3($,0!$,6'-)$+,F!!!

! !



! IBg!

869#"+&29%"6(

h3.*,!,+(+2$(3%!Q,+(+2$(3%S!$%!*!1'*&$,0!-*3%*)$2'!*0',)!+6!'/$&'.$-!*,&!',&'.$-!*-3)'!

0*%)(+',)'($)$%!@+(1&@$&'89:F!"#'('!*('!*,!'%)$.*)'&!g\g!.$11$+,!,+(+2$(3%!-*%'%!*,,3*115!

*-(+%%!)#'!01+4'!@$)#!>BB!.$11$+,!-*%'%!$,!-#$1&(',!3,&'(!f!5'*(%!+6!*0'!1'*&$,0!)+!*4+3)!

fB?BBB!-#$1&!&'*)#%; F!G,!-#$1&(',?!%5./)+.%!$,-13&'!6'2'(?!4+&5!*-#'%?!&$*((#'*!*,&!

2+.$)$,0!)#*)!-*,!1'*&!)+!&'#5&(*)$+,!*,&!.*1,3)($)$+,!<=>F!G,!%'2'('!-*%'%!@#'('!

&'#5&(*)$+,!$%!,+)!.*,*0'&?!#+%/$)*1$P*)$+,!+(!&'*)#!-*,!+--3(?!'%/'-$*115!$,!-#$1&(',!

3,&'(!f!5'*(%!+1&; F!G,!*!1*(0'!$,)'(,*)$+,*1!.31)$<-',)'(!%)3&5?!,+(+2$(3%!&$*((#'*!&3($,0!

)#'!6$(%)!>!5'*(%!+6!1$6'!@*%!*%%+-$*)'&!@$)#!$./*$('&!1$,'*(!0(+@)#!)#(+30#!f!5'*(%!+6!

*0' ?F!"#'('!*('!-3((',)15!,+!%/'-$6$-!*,)$2$(*1!)('*).',)%!+(!1$-',%'&!2*--$,'%!)+!/('2',)!

,+(+2$(3%!0*%)(+',)'($)$%F!!

7+(+2$(3%'%?!.'.4'(%!$,!)#'!6*.$15!4/*,-,0,",1/2 ?!*('!,+, <',2'1+/'&!%$,01'!

%)(*,&'&!/+%$)$2'<%',%'!;7:!2$(3%'%F!"#'!0',+.'!-+,%$%)%!+6!)#(''!+/',!('*&$,0!6(*.'%!

QT;NSF!T;NI!',-+&'%!)#'!,+, <%)(3-)3(*1!/(+)'$,%?!$,-13&$,0!)#'!;7:<&'/',&',)!;7:!

/+15.'(*%'!Q;&;/S! @F!T;N>!*,&!T;NC!',-+&'!)#'!.*^+(!Q8YIS!*,&!.$,+(!Q8Y>S!-*/%$&!

/(+)'$,%!('%/'-)$2'15AF!8YI!$%!-+./($%'&!+6!)#'!%#'11!Q9S!*,&!)#'!/(+)(3&$,0!QYS!&+.*$,!

@#$-#!$%!63()#'(!&$2$&'&!$,)+!)#'!YI!*,&!Y>!%34&+.*$,%!8B988F!"#'!8Y>!.$,+(!-*/%$&!

/(+)'$,!6*-$1$)*)'%!)#'!6+(.*)$+,!*,&!%)*4$1$)5!+6!)#'!8YI!-*/%$&!8:98;F!"#'!Y>!%34&+.*$,!

+6!8YI!4$,&%!#$%)+<41++&!0(+3/!*,)$0',%!QhOH:%S!)+!.'&$*)'!$,6'-)$+,!+6!)*(0')!-'11%?!

#*(4+(%!.*^+(!*,)$4+&5!,'3)(*1$P*)$+,!'/$)+/'%?!*,&!$%!#$0#15!2*($*41'!8B98<F!"#'!Y!*,&!9!

&+.*$,%!+6!)#'!8YI!-+,)*$,!O!*,&!"!-'11!'/$)+/'%?!@$)#!.+%)!+6!)#'!,'3)(*1$P$,0!*,&!

hOH: <41+-M$,0!O!-'11!'/$)+/'%!.*//$,0!@$)#$,!+(!/(+A$.*1!)+!)#'!%3(6*-'<'A/+%'&!Y>!

('0$+,!+6!)#'!Y!&+.*$,!8C98>F!!

https://sciwheel.com/work/citation?ids=5831807,12589079&pre=&pre=&suf=&suf=&sa=0,0&dbf=0&dbf=0
https://sciwheel.com/work/citation?ids=8886370&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=7553476,4989856,15224570&pre=&pre=&pre=&suf=&suf=&suf=&sa=0,0,0&dbf=0&dbf=0&dbf=0
https://sciwheel.com/work/citation?ids=8886370&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=9089596&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=5346249&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=2145110&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=2146218,1561766&pre=&pre=&suf=&suf=&sa=0,0&dbf=0&dbf=0
https://sciwheel.com/work/citation?ids=2144471,2143125&pre=&pre=&suf=&suf=&sa=0,0&dbf=0&dbf=0
https://sciwheel.com/work/citation?ids=2146218,11514812&pre=&pre=&suf=&suf=&sa=0,0&dbf=0&dbf=0
https://sciwheel.com/work/citation?ids=729897,10138055&pre=&pre=&suf=&suf=&sa=0,0&dbf=0&dbf=0


! IBJ!

!7+(+2$(3%'%!*('!*!0(+3/!+6!0',')$-*115!&$2'(%'!2$(3%'%!)#*)!*('!-1*%%$6$'&!$,)+!IB!

0',+0(+3/%!QHG<HmS?!+6!@#$-#!HG?!HGG?!HG8?!H8GGG?!*,&!HGm!2$(3%'%!$,6'-)!#3.*,%F!T6!

)#'%'?!HG!*,&!HGG!2$(3%'%!*('!('%/+,%$41'!6+(!.+%)!$,6'-)$+,%8?F!HG!*,&!HGG!,+(+2$(3%'%!

*('!&$2$&'&!$,)+!*)!1'*%)!U!*,&!>g!0',+)5/'%?!('%/'-)$2'158?F!H1+4*115?!HGGF[!2$(3%'%!*('!

*%%+-$*)'&!@$)#!)#'!.*^+($)5!+6!,+(+2$(3%!+3)4('*M%!*,&!@$)#!%/+(*&$-!,+(+2$(3%!

0*%)(+',)'($)$%!$,!5+3,0!-#$1&(',!8@98AF!:1+,0%$&'!#$0#!1'2'1%!+6!'A/+%3('!*,&!$..3,$)5!)+!

HGGF[?!+)#'(!HGG!0',+)5/'%!#*2'!)'./+(*($15!4'-+.'!)#'!/('&+.$,*,)15!&')'-)'&!%)(*$,F!

N+(!'A*./1'?!$,!)#'!>BI[ <>BIf!%'*%+,?!HGGFIJ!+3)4('*M%!4($'615!('/1*-'&!HGGF[!*%!)#'!

&+.$,*,)!,+(+2$(3%!0',+)5/'!$,!%'2'(*1!:%$*,!-+3,)($'%!*,&!-*3%'&!%/+(*&$-!-*%'%!$,!

E3(+/'?!:6($-*?!*,&!)#'!:.'($-*% :B=:CF!Y#51+0',')$-!*,*15%$%!+6!*,-'%)(*1!*,&!

-+,)'./+(*(5!HGGFIJ!8YI!%'K3',-'%!%#+@!)#(''!0',')$-!-13%)'(%F!=13%)'(!G!$%!&'6$,'&!45!

)#'!/(+)+)5/'!HGGFIJ!IUJ\!%)(*$,Z!-13%)'(!GG!'.'(0'&!$,!>BBfZ!*,&!-13%)'(!GGG!'.'(0'&!$,!

>BI[F!=13%)'(!GGG!*-K3$('&!-#*,0'%!$,!)#'!.*^+(!-*/%$&!0','!*,&!$,!;&;/!*,&!$%!

%34&$2$&'&!$,)+!)@+!%34-13%)'(%!&'%$0,*)'&!GGG*!*,&!GGG4!:8F!=13%)'(!GGG*!*//'*(%!)+!#*2'!

4'',!('/1*-'&!45!-13%)'(!GGG4?!)#'!.*$,!-13%)'(!GGG!2*($*,)!6+3,&!$,!('-',)!+3)4('*M%:B9:>9:?F!!

"+!4'))'(!3,&'(%)*,&!/(+)'-)$2'!#3.+(*1!$..3,$)5!)+!HGGFIJ?!&')'(.$,$,0!)#'!

4('*&)#!+6!%'(+1+0$-*1!('%/+,%'%!)+!)#'%'!)#(''!-13%)'(%!$%!$./+()*,)F!l#$1'!(+3)$,'!

-31)$2*)$+,!+6!#3.*,!,+(+2$(3%!$%!&$66$-31)?!,'3)(*1$P$,0!*,)$4+&$'%!-*,!4'!.'*%3('&!$,!*!

%3((+0*)'!41+-M*&'!*%%*5F!G,!)#$%!*%%*5?!,'3)(*1$P*)$+,!*-)$2$)5!$%!.'*%3('&!*%!)#'!*4$1$)5!

+6!*,)$4+&$'%!)+!41+-M!)#'!4$,&$,0!+6!2$(3%<1$M'!/*()$-1'%!Q8bY%S!-+./($%'&!+6!)#'!.*^+(!

-*/%$&!/(+)'$,!Q8YIS!)+!-*(4+#5&(*)'%!.$.$-M$,0!hOH:F!O1+-M*&'!*,)$4+&$'%!#*2'!4'',!

*%%+-$*)'&!@$)#!-1$,$-*1!/(+)'-)$+,!6(+.!,+(+2$(3%!0*%)(+',)'($)$%!:@=;8F!!_%$,0!%'(*!*,&!

.+,+-1+,*1!*,)$4+&$'%!Q.:4S!6(+.!.$-'!$..3,$P'&!@$)#!8bY%!('/('%',)$,0!&$66'(',)!

https://sciwheel.com/work/citation?ids=9694026&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=9694026&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=11368148,12395954&pre=&pre=&suf=&suf=&sa=0,0&dbf=0&dbf=0
https://sciwheel.com/work/citation?ids=12589101,12589098,10262966,12589100,6422769,12589099&pre=&pre=&pre=&pre=&pre=&pre=&suf=&suf=&suf=&suf=&suf=&suf=&sa=0,0,0,0,0,0&dbf=0&dbf=0&dbf=0&dbf=0&dbf=0&dbf=0
https://sciwheel.com/work/citation?ids=12589098&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=12589101,12793241,12589089&pre=&pre=&pre=&suf=&suf=&suf=&sa=0,0,0&dbf=0&dbf=0&dbf=0
https://sciwheel.com/work/citation?ids=2301478,13421341,13070116,10651143&pre=&pre=&pre=&pre=&suf=&suf=&suf=&suf=&sa=0,0,0,0&dbf=0&dbf=0&dbf=0&dbf=0


! IB\ !

HGGFIJ!-13%)'(%?!@'!*,&!+)#'(%!#*2'!$&',)$6$'&!-13%)'(<%/'-$6$-!41+-M*&'!'/$)+/'%;:9;; F!!"+!

3,&'(%)*,&!)#'!/*,&'.$-!/+)',)$*1!4*%'&!+,!*,)$0',$-!&$2'(%$6$-*)$+,!*,&!)+!$,6+(.!

/'&$*)($-!,+(+2$(3%!2*--$,'!&'2'1+/.',)?!$)!$%!$./+()*,)!)+!&'6$,'!$,!#3.*,%!@#')#'(!

HGGFIJ!-13%)'(!GGG4!%)(*$,%!*('!*,)$0',$-*115!&$%)$,-)!6(+.!+)#'(!-13%)'(%F!"#$%!K3'%)$+,!$%!

&$66$-31)!)+!*&&('%%!$,!*&31)!/+/31*)$+,%!&3'!)+!.31)$/1'!/($+(!,+(+2$(3%!'A/+%3('%!+2'(!*!

1$6')$.'!)#*)!%#*/'!)#'!.'.+(5!O!-'11!QVO=S!('/'()+$('F!G,%)'*&?!*,)$4+&$'%!*,&!VO=%!

6(+.!-#$1&(',!'A/'($',-$,0!/($.*(5!HGGFIJ!,+(+2$(3%!$,6'-)$+,!-+31&!.+('!-1'*(15!

&'1$,'*)'!*,)$0',$-!&$66'(',-'%!*.+,0!HGGFIJ!-13%)'(%F!!G)!$%!,+)!-1'*(!@#')#'(!4(+*&!

-(+%%<('*-)$2$)5!+(!,'3)(*1$P$,0!*-)$2$)5!)+!+)#'(!0',+)5/'%!+(!*.+,0!HGGFIJ!-13%)'(%!

&'2'1+/%!*)!)#'!*,)$4+&5!+(!VO=!-'11!1'2'1!*6)'(!*!/($.*(5!%5./)+.*)$-!HGGFIJ!$,6'-)$+,!

$,!-#$1&(',F!l'!/+%$)!)#*)!*,*15%$%!+6!VO=%!.*5!('2'*1!)#'!4('*&)#!+6!#3.+(*1!$..3,$)5!

*6)'(!/($.*(5!HGGFIJ!,+(+2$(3%!$,6'-)$+,F!!! !

https://sciwheel.com/work/citation?ids=12692774,6709182&pre=&pre=&suf=&suf=&sa=0,0&dbf=0&dbf=0


! IBU!

(/D-;>D!

$=>+,/=+C9;;@!I+D>+=C>!M))107!N9.+9=>D!CAFC+.C-;9>/!+=!@A-=,!CO+;I./=1!"+!&')'(.$,'!

@#')#'(!.31)$/1'!HGGFIJ!-13%)'(%!-$(-31*)'!$,!-#$1&(',!@'!6$(%)!%-('','&!&$*((#'*1!%)++1%!

6(+.!*!4$()#!-+#+()!+6!5+3,0!-#$1&(',!6+(!,+(+2$(3%!HG!*,&!HGG!45!('2'(%'!)(*,%-($/)$+,!

K3*,)$)*)$2'!/+15.'(*%'!-#*$,!('*-)$+,!Q;" <KY=;S;<F!N+(!-#$1&(',!'A/'($',-$,0!/($.*(5!

,+(+2$(3%!0*%)(+',)'($)$%?!@'!/'(6+(.'&!0',+)5/$,0!*,&!%'K3',-$,0!)+!&')'-)!HGGFIJ!

$,6'-)$+,%;C9;>F!9'K3',-'!*1$0,.',)!+6!)#'!7 <)'(.$,*1!*,&!%#'11!Q79S!('0$+,!+6!)#'!T;N>!

Q>f>!4/S!+6!J!HGGFIJ!%*./1'%!@$)#!#$0#!K3*1$)5!,3-1'+)$&'!%'K3',-'!%#+@%!-$(-31*)$+,!+6!

-13%)'(!GG!Q,!•!CS?!@$)#!>!%34<-13%)'(%?!*,&!-13%)'(!GGG4!Q,!•![SF!Q*+,-./!0$ SF!!N311!-*/%$&!

0','!%'K3',-'!/#51+0',5!*,*15%$%!+6!)@+!('/('%',)*)$2'!%*./1'%!-*((5$,0!&$66'(',)!;&;/!
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https://sciwheel.com/work/citation?ids=6709182&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=15224586&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=12692774&pre=&suf=&sa=0&dbf=0


! I>[ !
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@$)#!)$)'(%!6+(!+)#'(!)'%)'&!0',+)5/'%F!E2$&',-'!+6!*&&$)$+,*1!HGG!$,6'-)$+,%!@*%!$&',)$6$'&!

2$*!%'(+1+05!4')@'',!/('<!*,&!/+%)<!HGGFIJ!%'(3.!-+11'-)$+,?!%300'%)$,0!#$0#!'A/+%3('!$,!
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! h'('!@'!$%+1*)'&!*,&!-#*(*-)'($P'&!*!#3.*,!HGGFIJ!,+(+2$(3%!,'3)(*1$P$,0!G0:!
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https://sciwheel.com/work/citation?ids=12800731&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=13396369&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=10908021,10303163,2144099&pre=&pre=&pre=&suf=&suf=&suf=&sa=0,0,0&dbf=0&dbf=0&dbf=0
https://sciwheel.com/work/citation?ids=584799&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=585163,7046622,9336718&pre=&pre=&pre=&suf=&suf=&suf=&sa=0,0,0&dbf=0&dbf=0&dbf=0


! I>f !
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https://sciwheel.com/work/citation?ids=7046622,9336718&pre=&pre=&suf=&suf=&sa=0,0&dbf=0&dbf=0
https://sciwheel.com/work/citation?ids=7046622,9336718&pre=&pre=&suf=&suf=&sa=0,0&dbf=0&dbf=0
https://sciwheel.com/work/citation?ids=6547525&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=7088789&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=6709182&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=12692774&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=11514812&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=11514812&pre=&suf=&sa=0&dbf=0
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https://sciwheel.com/work/citation?ids=7046622&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=15181941,15224594,5503968&pre=&pre=&pre=&suf=&suf=&suf=&sa=0,0,0&dbf=0&dbf=0&dbf=0


! I>J !
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!
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! I>\ !
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! I>U!
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https://sciwheel.com/work/citation?ids=2144099,9336863&pre=&pre=&suf=&suf=&sa=0,0&dbf=0&dbf=0
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.'&$3.!QDVEVS!*,&!fB!€b!+6!I!.0].b!/+15')#51','$.$,'!QYEG?!Y+15%-$',-'%!G,-F!-*)F!
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https://sciwheel.com/work/citation?ids=4142863,436179&pre=&pre=&suf=&suf=&sa=0,0&dbf=0&dbf=0
https://sciwheel.com/work/citation?ids=1692316&pre=&suf=&sa=0&dbf=0
https://www.ncbi.nlm.nih.gov/igblast).


! ICJ!
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https://sciwheel.com/work/citation?ids=5832761&pre=&suf=&sa=0&dbf=0
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