








6gRAIAAR
Ed\ \ Mh

2 LI DQ GIYHOP DI 1QJ HQGSRIQW DUH IHGH LQIQ) REHVIW
FQQIFDOMDY HODEQQ) VSRQVRWY R P HDVXH P HVBERAE
IQ@P P DWRQ GHP ROVWDW GLVHDVH P RGULEDWRQ DQG
GL I HHOADW WHUDSIHY EH RQG Z HI KWRW

%(5,6;5 129 4(&2*1,565 $ &+421,%56(0,&
,1)/$00$628($56+5%))(&65(,8(4($46,'1(;5
3$1&4(%56L' 5.(/(6®/75&/#(60%$1;'(8(/230(16
342*4$006%,4/(/:21(1'32,165$'® 1268$3674(
24+$1 /(81L)/$00$6845,8$6" )$,b24()/(8&6(
%,2/2*, 88L& (55(5,8,1% 5($5(342*4(55 211
6+(4$3(76,& 4(53215(

+( 2%(5,647*'(8(/230(16$1'5&$36 4$3,'/;

(:3$1',1%%(;21'9(,*+60$1%$(0(16,162 07/6,

1", &$6&BU",20(6$YRI5E56 (G 532152UB457 (

1$%(;3$15,21$ 0$4.(842-(&GRA($&+  %;
6+($%,/,82'(021564864*$1 /(8))(&651

0(6$%2/,8)/$00$6,25 % (&20,1% 0($1,1*)7/

")) (4(16,$624 ,1 %26+ 4(*7/$624; $1' &200(4&,$/

7/6,3$4%0(64.@,8(',1)/$00$6%420%$4.045(4
4(342'7& 24/4$1 53(&(BRER74(5)6,557(-781"

''5)718&6,215(%,20%4.&8K1$%(G4/,(46(&6,2
2) 6+(4$3(76)%&6,03428@4,5.564%$6,),&$
$1' *(1(4$6( 56421*(4 (8,'(1&( 2) ',5($

(453(&670%66, 24+G9*,13/$6)2%@,1*5
6+(5%,20$4 . (UER/,1,88/BF5&$/(1$%/,1
42%BHB (550 DB4*$1 /(B(4$3 (7)) (&6
$1'57332460214)),&,((85(/230(14g*7/$6
325,6,21$1%/,)(&;&IG4$608 4255

(:3$1',1* &$4',20(6$%2/,& ,1',&$6,2



2 EHVIW DV D0 XON2 W DQ
Q@P PDRUY ' LVHDVH
"/, 644,903 7769<50@

"I, 6),:0;@9(7,<;¢(5+:*(0,9(70+3@3=05@ 65>*,0./;
4(5(.,4,5;:6>(9¢ )96(+,9(9+064,;()68B0*:46+0-0*(;:065
7(9(+0,8*647(::056@7,+0(),;," */96500+5+@:, (:,
+@:-<5*;065A(::65Q0(6/+7(;0;0! /,(9;-(03<9,

>0;79,:,9=,%,*;06D(*;06 5% (5+(9+06=(:"33;,(*B4,:
"/0::/0-9,-3,*96>089,*6.50;;,06 REHVLWXQGDPHQIWDOO\
FKURQUFVWHPLGIODPPD®IRMHDY(H/,9 /(5 :0473@
+0:69+,9 +,-05,+ :63,3@ )@ ,?*,:: )6+@ >,0./;

5,06),:0@;/,970:
(®5, (9 7PB1*;, + ;6
9 (* (77972 (;, 3D

% E\

05*9,;05 )(/,©(70,;?27(5+05;61<3;0739+064,;()630*
05+0*(;065*644,9*0q38769;<bQ;@6>5<):;(5;0(33@
6),:0;;@9(70(365(9,7961,*;69,(*/(7796704(;,,3@)@

>0;4/1,)96(+,9(9+064,;()8892,,?7,*,,+6,?7(5+
-<9;/,0: ;/,9(70,46=, 05;6(9+06=(:*<B,@(3(5+ 30=,9
05+0*(;0659,(:05;B@(3<6-;/,9(7,<;0%,;:0:+,;,9405,+
)@56653,@000306@ +<%)6+@,0./;)<;)@/,09(7(*0;@
+,465:;9(;0::<9,46+,3369.(5 3,#03,(:46+0-0*(;(®65

04796=,+ *3050*(3 6<;*64,: (*96:: 4<3;073, :@:;,4: O.

"/0::/0-0:*/(5.05*3050%¥(3,3674,59(;, @765:6%66>
9,8<0950+,5%,/(;;/,9(70,05-3<,5%, )0636.0798*,::,:
+90=69:,(:796.9,::00%*3<+H0H3(44(;669@=Q@@70¢,;
+,76:0;060)96:05+ 69.(5+@:-<5*;055F(9(3393<3(;69@
7(;/>(@€9, 05*9,(:05.8@%;05,(930(9796=§8:,+ 65
05;,94,+0§9,:<996.(;5+76,0505*9,(:0;9, 04769 ; (56

<9,



%&-/.231"3%8$)".*23* P 30UE& ,&B&'\&$SB2*/3/$,*.*$",
[A3$/-&IBSALL*2" 1&24/,B(". &HE[-"1+&UBE&S/-* . (

* $18&"2* (58/13"'31 %*"'&1&.3*"3&I$SBRRO".2%/". %

18&(4,"3/18 0/2*3*/.%.( *. [#&2*38 ".% -&3"#/,*$ %*2&"2& 01/(1"-2

t tadX¥ | oHwl
0xSol ¥Iw

JLIXUHLHUD BIVKKH U D SYB @ WHIRFE H VG WXGJHYHORSPHQW
&RQFHSWYPO ZRKRZLWKHSURIJUHVYREALJROWRWWR
WLVVUXPRGHAOIRQ GHYHPRIGLILFBWLERKRWERP H
LPSURYHPBIQ®XOWLP DPXIOGAL L Q GH[FSIDW)VRIBFRY RV V
FDUGLRPHWDEROLF GLVHDVHYV

0 HIERTE ,Q@P P DWRQDV WH' UYHU
R 2WDQ" \ VIXQFWRQ

#&2*38% . $18&"2* A, B&12372% 23"3/&$)1/.*$/6 (1"%&
S&3"H[*$,"--"3%/1%2%3(01/4(9/.5&1(*(3)6"82%,4%* . (
"%*0/$988&131/0Y®B/3/7*$8BB7**. . "3& -4.&"$3*5" 3%/,
" %% 821&(4,*3&%-"3/1B(.",,*.&S$)".*2-2.5/,5%3() &

KU M-8 $3*5 39, *E&S$S&ODM(.",,*. (. %
" 3818% &1R$&0BYA)6"RUS) 2 "% < $/.31*#438&
3/ 0&12*23&.3 *.',"--"3/18 "$3*5%*38 ".% 01/(1&22*5& /1(". %82'4.$3

%0



0324631URIG/2% (5 8%$446(H5$0(0(6$%24,8.1"',8,'7%$/5
9,66,0,/$4 0%; (:+,%',0)(4(B666(L)B,5&(4$/325,6;
(&623)%6(325,6,211)/$00$68244'($1'24*$1-74,(57/6,1*
1 ")) (4(18&$4',20(63%2585(64%-(&624,8&7/$6,1*
,1)/$00$ 60244, (4567 &$5 4($&633426(,1 2 $1° 8%$4:
$021%1',8,'79/,%56,0,/$4,325,61',8&$661%,6)/$300$624;
342),466+64%%2'9(,*+5/2(1,5%.(; '(6(40,1RIB(6$%2/,&
+($/6+,*74(

L P, 2/2% A B[42%(1¢,$503246%0UF/,8&$6)265(4$3(76,&
"(8(/230(LG,*+64('7&6,215128 (&(55%4();/(&652/76,21
2),1)/$00$628($56&6,8%6L' 520(6+(4$30%; 342'7&(
0($1,1*)2/4*$1 /(94(1(),8(3(1'(162)57%56%1%(,$~6
&+$1*(5 $4(57/%218(16,p1'B/2,18516421%2"';9(,*+6
3428,$(1,1&203/$66(550Q)6+(4$3(#6582151"",5($5(
02',),&%$6,21

agl e« 0¥

e »@FE XXI0 +¥

Q C)'i JlN °
o t @ Oe 10X @] Hw :~¢Agj et j'K Q
e QI 30l Ko G, . Kbl X1 ew¥x
o t @voe 10aM 100 HwW X 71Q~ oe oo QMY
s o —
W ‘aaroor G @
hli | @ ] at0aX ¥ a

o CwlXI | @XI¥ 0¥
o § | 0aXOld~ XY

o V¥ dl X ¥¥i0|
o 0 WS |0
o |e0laX X I¥0 1d+D

JLIXUMXOWL RPSDRIRHER AL OD P PD@WERQR WA VLW\ WPHODDAEHR® L F
LQIODPPPRQWR Q LVER WRINWIHYGA V | X Q FRUWKR@IL YKHD NWG Q B\WQFUHD V
DQGNHOPXWIF@ M L Y$SBJ' 0$6+FDUGLRY B\ FHGKW RQILE GH\W HD VH
W\SH GLDEHWHY DQG VDUFRSHQLD

()]



0 X2 W DQ & RQVHTXHQFHV R
0 HEERTE ,Q @P P DWRQ

()6 B-344(;®50 . @;,40 (5+
+3F, ;. +@-<5*:®5 :/ B<./6<;:/,
*(H®4,;()6® : @;, 4

+,90=)864(92/05-3(44 (65
1,9,-69,37+0:;05.<@5A0=0+<(q3:
9,3(;0=79@,9=,4,,;()630%*(3;/-964
/6:, >0://0./ 90:®),:0: @@ +09,*:3@

047(094,5;

69,?(473(9,*,54<3;0 69.(5;<+@
6-(+<320;,/@7,+0(),;,*+,465:;9(;,+
1(;5,(93@ 6-:;<+@(9;0*0736=05.
>0;/ 6=,9>,0./69 6),:0;@/6>,+
1<) (5;0(3(;6:q5+05-3(44(;0%/5
30=795*9,((5+20+5,@x:33<::9:(;05.
@:;,40* 5(;<9, 6- 4,;()630* +0:,(:,

5;/, 30=,9/965005-3(44(;05@<9@,33@:-<5*;0H5H5>69:,5053@*(,40*
79646;/796.9,::08640473,,(;6:0: *65;963,3,;®B<:*30:(3:805*9,(:05.3@
6  4,;()630* +@:-<5*:065C(::6*®(,*6.50A;¥504769:(6;6-4,:()630*
,(;6/,7(;0;0: ;6(+=(5*,40)96:0: 051<9@-3(44(;065+ 4@6:;,(;6:0:
05*%9,(:05,,90:2-*099/630:=5003<9, */(9(*;,90A@7 (;/636.0%(®5-03;9(;06
(5+ 30=,9 9,369 (30;5;/, /,(9; >0;/0b6<:*3,;0::<,*65;90)«6,05:<305
6),:0,@ 9,3;,(H635+05-3(44(;69@,:0:;(5*, :(9*67,50(-9(03; @5+
©;9,::*%65;90)<s6 4@6*(9+0Q396:0: 796.9,::0=, +,*305, 05 7/@:0*(3 -<
=(:*<3¢W:-<5*;06H 7 56>;/,
+6405(5@ 76,-/,(9-(0390%,,67380=05.!6.,;/,9;/,:, -05+05-.,:465:;9(;/(;
>0;/6),:0,@/, (+076205@76;/,:0:6),:0,@ 9,34,,£)630*@:-<5*; 065
79676:,1(;05),:0;,@0*(9+0OH{@B76:, -<5+(4,5;(38@ 4<3;0 69.(#0:,(:,
;0::<,/0-;-964 796;,*;05,9.®,76; 796*,:: !/,9,-69, +,465:;9(;04.
;6 ( 796 05-3(44(7695®;@7;/(; 1,9(7@0030;,€600479605-3(44(;69@
+09,*;3@ *65;90)<;,: 4@6*(9+0(3(*;,@=0F 6M6 65/,(3;/(*96::4<3;073,
@:;,40:302,8@ 05*9,(:0943/®@9;(5;
04030%-3(44(;69@*,::,(--,*;;1, -69305003,9,5;09;063(;60@;,. @
20+5, @5+ 7(5*9,(:%/,9, 4,;()630* (5+ 3(),3,?27(5:06%8*96:: 4<3;073,
0;9,::*65;90)<;6 796.9,::06505+0*(;065:
(3)<405<30(305®@®@55(3<5*;0095;(




P STFDWRQV IRU' LXJ
" HYHRSP HONQ 2 ERMW/

' )318+0)3'%1)0+52101$'4+5#4 #
*'5'31)'0'166.5+ 13980.#//#5834 #4#4
+/2135#08.+%#5(ABON 3#2'68+P6.12/'05
#0&% .+ 0SB #&' 4+)04 5+ 3#2+0%3'#4+0).:
5#3)5544FY18&" .. +0D (. #//#854+)0#. . #0&
13)#Q2315'% 3% 107'05+082.1+064905318
$1&:8'+)*H#08& [#: 015(6..%#2564..
$+1.1)+%#..: ['#0+0)(6. 53'#5/'05 '(('%5

[2135#05* 3#28454+/+ . 4B %ED8 +)*5
144#: #.4P318&688$45#0%#.("3'0B8%54
10+0(.#//#583:5+718J#60,6%0&10) 5'3/
%H3I&+1/'5HPHA-ABT7 34" .41/ ['%*#0+4/4
[#: +/231713)#0'#.5%0&'2'0& ' 015(./#,13
%*#0) 4B 1&8 +)*5*+ 83 #5#3318+0) &

(13&'7'.12/'0%53#5') 84+ %23 +13+5%";"
%*#3H#%5'3AMBAEOD . R+4 HHE%5+ROR:
5*'3#2'65+% 3'42104' /13" &+3'%5.:

) IRP : HIKW RW \R

' IVHDVH 0 RGULEDARQ
'59-9) 0821059
$ 46 B) '7 .12/ '05

*' 3H2+Q2H#04+101$'4+B*'3#2'65+064
$31H#&YBH3&+1/ 508+ % #EA60&#/ 05#. .
%*#0)+A)B5*'3#2"' 650U H&' (+04806 .+ 0+ % #.
&'7'.12/'05

+4513+%8 4+B36R'7'.12/'054#4(1%64'&
23+/#3408'+)*B' &6 % SHADH#5' A58) +0+%#.
1659%1/'48'7'3"'/'3)+05*' 3#2+0%3'#4+0).:
5#3)4D (. #//#548)0#..53034F1&" .. +BD&
13)#0 2315'%5+10 $'(13' +33'7'34+$." &4



/88,1, B+, 1+)PB</J+)4-3/DB.AB(+8/9> TRUDH*/BST/;+B4G31(>+=)+88
'*|548/0:9(>*4<3897+4321'22'94F"2+9"' (4)M38+6:+3%+H)./25')2:19/51+
47-'38/2:19'3+4:84%251/)'9/M3BL/3/y14;+1452%BB:(89'39/:27'5+:9/)
X[, +7+39/DYAB' 8/3A5+3*83*+243897'92574;+2+3P4887-'38>89+28
5'79/):1'9 15438467 78:+=5'38//B3P 4 5 '3%¥49.9T7*/42+9'(41/)
/3%/)'9/4388 .'8 7+8:198%3)7+'8+439+7+80/42'70+7'&'(1+4,)'59:7/3-
/3,1'22'94)70 /B 887+ 24*+11B3-47-'3 85+)9,M)7'5+:D+B54387 1/ 87
247+ *[7+)91> 9.'3 )43:+39/43'1 +3*54/398 '143+

$QW,Q@P P DRY DOG2 UDQ' IWHAWMG
7 KHUIDSHXWE 6 \ADWMJ LHV

4%+7 A (+8/D>+7'5+:9/QB7+'8/3+£9+3%>43%55+9/8:557+88/88<+/-.9
7+%:)9/QMB< 72+).'3/82B'7-#30/3,1'22'94F>0/88:+ 1 8n18H#414-8)7+9/3
('8+*0.+7'5/#8+ '17+'*>+243897'8HB9' 392574 +2+BDB+/-.91>)'+2]/)
Y4397UTI*/4:'8) 8 D)42+B*1/;:#T8+'8)9/;/B>5547993943)+D9' % (+8/9>
9.+7'5/+8 )'3 24%/,> (7T4'*+7 )'7*/42+9'(41/) 7/80

+2'-1:9/%+ 2- *+243897 ' DHB<+/-.B+*:)9/438@ /31'7-¥1/3/9P1L/'18
<. /19/72+5'9/2~ '), [+:+*5574=/2'9+1>+/-.9+*:)9/4325479'3D4p+39
+:/*+3y+ 243897 ' DAD .49, +7'5+:0/)+¥9 0. +8%++398=0+3¢8>43"/548/9>
7+%:)9/4313+39.45.'8+ 97/ @+2'-1:9M+243897' /@57 4;+2+BD8
7+1'04%:43,1'22'9/88,/(7488855479)3+1+7'93574:189./83%/)'9/43
[2/11'79F72+5 ' GA*E)+¥7*/4:'8): F479. ' 3* <478+3/3:79'/1:#:+398
[3%/:/*:'18 </9. 4(+8/9> 7+1'9+* 5 /3 9.+ | 97/'1

99.48'2+9/2+3+<+9.+7'5+:p¥)88+8+/3)7+'8/3917/>+9/B+>/3,1'22'947>
8/-3'11639.<'>847+/7+)91> /13,1'22'8428./(/9448+="251+/2 94
8:557+8B897+'/B,1'22'943I>8'11/B34<P4*7/;#4(+8/9> 7+47943*'2'-+
'Y7488.+.+'79;'8):1'9:7H/;+73* 0/*3+>8"' 7+)+39'8+ 89:*>" §
*+243897DH'B/3-,7T%+*:)9/438>89+23)1'22'9270+78:).'8 '3
1/;97 '3 (/142'7047<./1).6:"39/,/18B81'22'943F*,/(7/H42/;+78+'8H%9/;/9>
*+85/9+ 1/2/9+* ).'3-+8 /3 (4*> <+/-.9

/2/1'87/3)/5'T+#82+7-/33/38:1/3 8+38PArTI'S/+S '-43/898:).'8
1'3/,/(7'3%7% *+243897'02674;+2+388+5'9/)3* 5+7/5.+/738:18338/9/;/9>
*+85/QA*+89+/-.9'/3 7+/3,479/.39"';4:7' (1988 7+24*+11382+9'(41/)
/2574;+29394)):73*+5+3*+B8FHF-.9+%*:)9/4B-+9 . +F. +843*/38855479
(74'*+B./,9742<+/-.9 )+39747'5/98<'7*8/7+)9;'1:'9/48 9/88:+'19.
/3,1'22'947> ')9/:/9> '3* 47-'3 5749+)9/43



/DEOH TKHUDSHXWLF FODVVHYVY DQG 05, HQGSRLQW VWUDW

7TKHUDS
FODVV

SHOHYDQW 05, (

'LITHUH QW IDBD\

&)6-7< 2(< '20326-7-21 %Q8®26 833257 );3%16-21 %'5266 '¥

*/3  ,QFUH 3 92/80) %1( 086'/) *%7 *5 “1(-'%7-216 &< ()021675%7-1
EDVHG WK 25+%1 *%7 -1*/%00%7-2 /266 75%16/%7)6 -172 08/7-

"%5(-%" %1( 5)1%/ *81'7- 02(-*-'%7-21

U - - 0, .8£Z
&)6-7< 922(/<80§0fysf(607862'1/) f:>/O7 * 75)1+7,)16 826-7-21-1+

'XDO DJR G or 7.%7 *%7 5)(8'7-21 -6 %''203

Gl G RO 5)(8'7-21 -1 -1*/%00%725< (-

*.&526-6 '%5(-%' *81'7- oEE

_ o ' 7. % 0-83%2
1753 'tygé)(?zzjfc 922(/<80§0°/Sf(607862']}) /(L/O7 * 1%&/)6 '1)%5 0)', %DEHL7- ¥
LQIODPPD 5“_6 5 s %,"%1( (RS °&52 ()021675%7-1+ %17- - )/ %D
: - - - _ * o)L %0

LQKLELWF B e S i 1()3)1()17 2% :)-+,7 25 *%7
3DQ $3 2(< '20326-7-21 %Q8®26 . . .
DJRQL) 92/80) %1( 086'/) *%7 *5 _fgg?f()flg);f’fgfi 2

25+%1 -1*/%00%7-21 %1 R
OXVFOH e)Ea7e ((5)66)6 5)+8/%725< '21')51
WDUJH)\ Se6 2% 2(< '20326-7-21 %8R 0%66 %1( 48%/-7< 2% :)-+,7
WKHUD 2&)°6_7< 92/80) %1( 086'/) *%7 * ()021675%7-1+ 6)/)'7-9) *%7

35)6)59%7-21

6XPPDU\ RI NH\ WKHUDSHXWLF FODVVHV WKHLU WDUJHW LQGL
KLIJIKOLJKWLQJ KRZ PXOWLSDUDPHWULF LPDJLQJ HQDEOHV GL
DVVHVVPHQW RILDEQBRFDWLRQ ILEURVLV DQG RUJDC

)63-77,-8,)5%3)892787-%12&)6-%4 (%5 (-20)7 % &2/-"9%5-%T65)/21
&2(<)-+,7 '-5'8/%7&420%5 .)% 6 (/% 7) 67%)-'B87'20)6,-/) 7,)6)
0)%685550%:4-1-'%03257% ) 0% S5)68/T%1L1'203/)7%5%'7)5-R¥%7)21
&-212+-"%/ ,)7)52+)1)-7< %1( 25+%1 /)9)/ (-6)%6) %'7-9-7< 81()5/<

-5'8/% 7--11*¥ % 0 0 %& 250% 5 .58 6, % 6 A %1 3529-00) %6 8 R)*
6<67)0-1*/%00%&S8AP6"' . 7-66%H)3)' -*-'9FLk( %1122 '%/-6)6)%6%'7-972<
~1(-9-(8%/ 25+%16



©19. 47,8&389:).%&;*)*243897 8D*)& I RBB3+18&228N.B8B>3/: B7498*
1.;*3&3(7*&®8)3*>83)80*1*2&8(1*;*3.3.3).;.):&1087%1&9.:3752&70&"1*
(.7(:1&9.3, '.42&70*78 -.,-1.,-9.3, 9-* 1.2.989.438 4+ 7*1>.3, 43 ']

2.1&78%>(42548.9943B8(-&8 # (&3*89.2&D*&8&3)+&D&88 :9(&33409
).89.3,::88192>8(1% 74289 .3+.89.B&A) D*B8:34783 9-*6:8&39*(S45 . (
+8&8((:2:1&9<49-.87,&38 107&84:3) '@8()3.6:887*1.2.9%) 45*7&947
)*5+3)*3(&3)7*):(*)&((:7&(8.3).;.):&L8-.,-*®).54819.2.973574):(."'.1.9>
+4743,.9:).888*882*%3097.8487*5&79.(.5&39B.;.35.9-4'%8.9>-*8+*
&5574&(-*8 &184 1&7,*1> 7*2&.3 7*897.(9*) 94 8.3,1* 47,&38 47 .8

7KH6WDWI IE 9 DOXHRI P DI 1Q)
( QGSRIQW

:19.5&7&2*D7LY. 47,83 574;.)*8 6:&39.9883)*2*(-&3.89.(&A4:8)*)
&5574&(- +47 &88*88.3, 9.88:* -*&19- &(7488 2:19.51* 47,838 8.2:.

6 WDWMJ LE %HOH MR ,QI@P P DRU [P DI 1QJ HOGSRIQW LQ FOQIFDOMDY

Statistical Power &
Trial Efficiency

Early Go/No Go Decisions

Accelerated Label

I Pscific Utility Claim Identification




9$)2%#%,)B52)).'&,!1--14)/. 133/#3)BBHY%5 20#4/B)B%0/3)48)"2/3)$
3428822%-/$%,,)-1")." ")/-12+%213 $% 4% 2! 0VDAID /. B%2 , N U$2-/ 2 %
30%#)&)#!,,9 4(1. 7%)'(4 "13%S$ /2 3934%-)# -%!352%3 !,/.%

(%3%10!"),)401%%)-0/241)40,)#!14)RMA2H,).)#3%6%,/0-34214%9%.3)4)6%
)-1")."")/-12+%28 %.1" %12 YOR2/& /& #/.45BOMB3-%:02/6%.2)#(- %&4
()'( 2)8405,14)/1.32%$5608)!")))4/Q')45$)-1.)4/2).3500/24)2%h&&)#)% ..
42)8%3)1.$ -12%#).&)SW. 4 '/ $%#)3)/. -1+)0/241.4,9"').' %.$0/) .#13
1,3/(%, @ (121#4%ZYBY(4 ).$ % 0 % (DBR.1D %% & RHY%$H) B8 % 2 % .4()%L)!.0 1%! 3!
/$)&9 ).&,1--14/29 $)3%!3% 1#4)6)49 &2/- 4(/3% 02/$5#).' 1$)0/3)49

3 /"%3)MUY%210%54B03. $#2/33128)/-%4!"). BO#14)/)34%" 21 HWS)."
1002/ # (%20 %H/-).). #2%!396! 51" &1 2% .%2145/[(%2% 24 . ,%6BRGB,)S% . #%
Ol#+1'%3B0!..).",)69%23%!39h2$)/6!3#59128&5.#49%.1),-01)2-% ON.#2%!14)#
). &, 1--14)/1..$ "/$9#/-0/3)4)/()33500/2.48/.,9-%#(!.)38)8%234!.8)$"
0(12-1#/$9.1-)83%33-%54,3/"2/1$%R2%"'5,1402D)4)/.).$,)& % #%i8,0h.3)/.
1#2/33 ).4%2#/.. % #4%S$ -%4!1"/,)# $)3%!3%3

) )HISUB,/0-%)4 /" %3)49 -%U" /[, )#S)3%!JW2%!13)29915)2%23%).14%$

1339%33-%&4$)0/3)49338%-/$%,,).&,!--14/2#94)6)49/2'!.&5.#4)#2/33
-5,4)0,% 3934%-3 3)-5,4!.%/53,9




'341'%56.645+1#3#.'5349%45(08/5')3#864/5+5454)4/$+0.#3,B%3044
B*' 47 B HIG5+&/ AH/ %3 ML - 6AY% - QHE+LOR A ABH+ S HACHI&H#I &+ 4 &
(3#.'803, &'4+)/'& (03 -0/)+56&+/#- #44'44.'/5 #/& .6-5+ %'/53"' %-+

05+l ell : Xl :a0] | 0xwe @0 +INI+@DX @
oo 1 X «¥01 Xj Swex0l 8 wll X

WXL_AMX ol

W  ¥[+x@C 0S|

%0.$+/+$P&:%0.104+5346/:484503)#/ 41 %4886+ #3#%5 ' 3+3¥5+0/
1-#5(0F#$-'4%0.13"* [4+T'#-6#500/'5430-8%4 ' #B+0-0B+5*#/4+/)-
L H)+I) 4440611030 %#)3 . H%0&: /HAMAAL . |BHE+USIHE + (+HHES B50%5+0/
O( 03)#/ -'7'- 5*'3#1'65+% 3'410/4"

YRG. &RP SRVMRQ
44 44, ' |5 "0/ &
l_b.*5
0& 8'4*5#0/' 1P7€ 4+ 6 &
F4)*5+48) . ' BI$0-06*" #5

¥ $+0-0)+%@L4'26' /%0 0$'4+543"
&'5'3.+/'8D50/-:$: 5*' 26#/540#&+104"
5+44665#-40: +58&+453+$656(+8/.#503:
U5+ B+ (+-53#55D,/ - ' 5#64%-#/&
H$&O.+/#- 03)#/4

IHS- M+ .6-5#/'Q64/5++@EF +4% 3#
H&+104 446" 46$%65#/H8AM45+446"
"% 501 ¢958& 104+54Q/-'5#-64%-"
70-6." .64%-'(#5+/(+-53BFB0OM 4+/)-
'O# +/#5+ABOT+&#/)03" %0.13'*'/4+7"
HA44'44.'[6(.'5#30-5%448".08&" --+3F#/
8'+)*5 $#4'& .'#463'4 #-0/"



".7')6%@()'834*%©Q438%63%68-'901946689R286 (-31)8%(&3PWTITB,) <
%6)2,)6)28BEW63 -2*0% 1 YPRE3IB% &3 0 HUDBR%PI&' 98% 2¥36BZ'6) % 7) (
-7 )6 RE(-4379BX()'834-*%8''9190% F6BPLT 73 -%8B,-27906R7-78%2")
(<70-4-(%)1-%%6(-3:%7(90Y67%20-:)&.962()4)2()280< =
S1-B6097'059%0-BR2'6)%7-BFB<2-THhMP62143680)8B61-2%B2198%&30-"
)%08,<378)%837%6% '8)6&%K)4%8,303+%BD*-086%8:32/)0)8%UN7'0)
'3286-&BB)Z790B)T-78%2%6'34)0)1"0-2)F6%-0R-14%-64(<7-" %R 8-32
):)2-28,)46)7)23*46)7)6:)07'0)%77 7 %6)7968)28 (6%+8-(%236
3&)7-8< (69+7 )2'396%+)7 132-836-2+ &38, *%8 %2( 0)%2 8-779) (¢

)7)(-78-2'8%3602'6)%7-RM0<W38&)7-9¢):)0341)28)6%4-483(9'-2+
7-1-096+,86)(9'8-32%<,%:)1%6/)(q<**)6)P*8)'832*%B-786-8&98B9320)
46)7)6:%8 3@-7759%0-82:)67)AI8% &30 -*% 0DK6 %8 &07)8) 13 ()0 01 %<
3''96 ()74-8) 6)0%8-:)0< 13()78 ',%2+)7 -2 &3(< :)-+,8

2%4,%7)86-@0L%+69(1P0&2786%30()'8*%B37;78 467)6:% 83802 %L%77
%032+7—-(H2-*-1%@BH&3IA4H:)1)287)74-8314%6%813)(0F8 %2+)7R2&3(<
)-+,8 -1-0%624,%7)86-060%+0983Q7869%88%%3 (9'8-32*18% 76%8,)6
8,%238%0+,D37)6)%773'-%88(-1463:)06(-3:%7B0T%63+)8,)8,)7)
86-9%03;8,%l8 %2-2+FPD% & 3R0)-2)*"B23''96-8,3DP06'tW2+)R2&3(5)-+,8
,-+,0-+,8-2+ 8,) 0-1-8%8-327 3* 6)0<-2+ 32 &3(< ;)-+,8 %032) 83 %

)674)'891>78&%7)&3(<31437-84D268*BBH&0GY463(9'-BRDY28-*-'348-32
" )'834-*%8)437-8-B2637F6+%2962(197'0)31437-8-32% 7-2+0)
78%2(%6(%AT)771)28 I2%&0-@H0-%QGBP+-89 (Y%2PFD771)2886)%81)28
6)74327) %2( 1)8%&30-' 8-779) 6)13()00-2+ -2 '0-2-'%0 86-%07



[ YHUF/
32 2 &N ~=&3) .8*&8* A4, #8843 42 &O*7

32*9&'41.(%)78*&889*& KL BIH*8349*9*72.6F.3. (&R .8*&8574,7*88.43
8)7.:%3=.3+18&22&BATRSB . ' 74D*R4)*119.38)F :* 1463948+ &D((:2:18&9.43
280.3888*882*B0Q3+18&22&P.B7&8&(9.; . BL7*&8.326A4798&3P-*7&5*%:9.(
*:81:8&9.43 &3) 7.80 897&9.+.(&9.43

477%(9*) ( .8&6:8&39.98&9.;%428&7097&(®R59:79838&19*7& %.ANBB(.&9*)
<.9:3+1&22&DIF='74,*3.8*& K (9.;:.9=1* 5749%38.9897&(9.43
6:&39.+~ BLOBO*&9482B488019=*8* 428 70*BB59:J*89.3%95*(AB1. ;*7
).8%&8* '.414, =

&7,* 8(&US5:18&9UBR* 2438978 9801*;&9¢) .834931&884(.&9*91.;*7

). 8*&88*;*7.908&184.9748&)%(R7).42*9&7ABO3(1:).88&7).4;8&8 (" 1*"BD 8
1.:*7:9(42*883) &11 (&:B479&1.9*&1 <474).)*3(*+:79-87,,*89®-8&9
3+1&228&)Q87&8¥(9.;.9%30 . +=] 2&=57*).(9:*7.8*&&74,7*88.:43.3
3).:.):818-489):&3(*).'7888:55479.B8& 1:%47)*39.+=.3, 7.585:1&9.438
*&71.*7 .3 ).8%*&8* *:41:9.43

S*7&5%:89:).%81:899 D547 988BH*89.3,:.88B&IONF)8(9.434T48&)*7
2574:%*2*38B+18&228&DU.=. B9-*$  $ 97.817>*5892438978&9*)
)48* )*5%3)*30574;*2*3.%58 7*841:9&83+.'74848-.894148443,8.)*
7%):(9.438 .3 ( (438.89%39 <.9- 7*):(*) .3+1&22&947= ).8*&8* &(9.

760



11514)98®=1,<;19-:<4;-164)9/-:<:;)16-9-,<+;17B6+" ;7/-;0-91;0
15897=-5-B6&:;0-876 16=)5)93-9:.41=26.4)55);,)16761*97:1:7;07.;0-:-
,9</:)4:7,-576:;9);-,1/61.109)6+,;171641=:9;): 5-):<9-*@

76=-9.-4® 16.4)55):76601*%,R9 9-,<+-+" >1;07k799-:876,16/
9-,<+;11641=-9 ,-576:;9);16)16.4)55);y9,@=16@;-);7:5)@9-:876,
,1..-9-6;4@ ,-8-6,16/ 76 ;0-9)8-<;1+ 5-+0)61:5

"0-:-.16,16Kk88790-/97>1845879,)6+26.4)55);176=-650)/16/175)93-9:

.79)::-::16/41=79:-):-57,1.1+);BD§95)+7,@6)H-L1876:-)6, 5-+0)61:;1+
,1..-9-6;1);176 16 7*-:1,@ )6, +)9,175-;)*741+ ,9</ ,-=-4785-6,
&DUEDF
5)/ B/ .95

6.455);Y6;,7 8

-)9; .)14<%$41;089-:-9=-5,2-+;178)+,;176
8 0): -5-9/-,): 76-7.;0-57:;
15879;)3#99,17=):+x45841+);L.76-:1; @
Y6, 5-;)*741%2:-):- >1;00*-:1;,@ )::7+1);

+0976116+4)55);1669-):18/4@61)-,)
3-@91=160-,-=-4785-B.; 8 8 1:
+0)9)+;-91*@5@7+)9,1)4;7:1:,1..<:-
1*97:E):+<4)%,7;0-41,)A@:.<6+;1)566
158)19=-6;91+%44H)0?);970-D)6L:74); -,
0)-57,@6)51@®:.<6+;3486- : 7*-:1;@
;0-9)8-<;1+-7?8)6, 16;7 +)9,17=):+<4
16,1+);170- )*141;® +0)9)+;-91)94 @
S@7+)99:p4 ,-44)166/1::<- 4-59-9)8-<; 1+
9-:876:1:*-+751616+9-):185839;).69
+4161+)4=-4785-6; )6, 5-+0)61:;1+
,1..-9-6;1);176

"0-:010):)++-4-9);7447>D6/<++-:7.
16+9-;16 *):-0-9)81-:16 +)97E):+<4)9
7<:+475:2:<,1-:6;0-1# " ;91)49A-8);1,
9-,<+-,;0-91:37. +)9,17=):+<s4)®D 79
>79:-610®-)9;.)14<9=-6;:16+4<,06)9;
)14<9=-6;*@ 168);1-6>1;0*-:1;,@
)::7+1);-,8 9-16.79+1-6/76+-80Q);
5-;)*74186-9)81+)6,19-+;83@1.®)9,1)+
y1:-):- *1747/@ *-@76, >-1/0; 9-,<+;1

o



:19.5&7&2*9&7().&( (&3
6:&39.9> .3+1&22&9B4P>414,>
:3)*71>.35 9-74:,-39*,7&97%*)
*&1:&9.443+ 2>4(&7).891.88:*
(42548.9.487).&897:(9:%&*3)
*(945.4&9*548.9.43 &3)
2&55.3&114<¢38.9)0*(9.43

. 3+1&22&98833/:783)).++:8*
+.'748&81* '&8*)&88*882*398
4+ *5 (&&)NL &).54879.88:*%&3)
2>4(&7).81*&948B78&;.)*38.,-9
392*9&'41.(&Y9>%&9*5498
.251.(&9*3 (&7).&)>8+:3(9.43
1*;&9*) &3) ;&1:*8&;*' **3
&884(.&9*) <.9- &);*78*
(&7).4;&8(:1&4:9(42*8 .3

. 3+1&22&947X&7).42>45&9-.*8
8:5547993*. 741&82&70*748+
2>4(&7).&1 .3+1&22&947> ":7)*3

:3(9.43&88*882*8:99-17809.88:589-41804574,348.87:(9:77&24)*11.3,
3(1:).3*+9397.(:1&F*7974588& (42243+*&9:4% 5 &3).3)*5*3)*3901>
(4397.':9*%8 94 ).8*&8* 574,7*88.43 &3) 2479&1.9> 7.80

25479&DY18%2&,.3,. 4287 0*TB>)*9*(9414,. (RF&S,3:D-*7&5* % £*(98
KL ATA*T897 (9 &N AHL.3.08D*7.4784N(4B8 -.8(7*&IUF5479:3 4478
*&71578&728&(4)>3&B.g*882*BD)247*8*38. 9+ 1:&9449-*785987,%9.3,
3+1&22&8872*9&'41(&7)(8&&9I-<&>8 4'*8.9p7:, )*:*1452*39(7*&8.3,1>
*=583PN<&7)8 &3)74&){R7).4;&8(BI&I*(96483899;%&7).8&2&,.3.8
1.0*Q#*(42*.3(7%&8.3254798&3924389078&40738&3 179*17&5*93(*+ £3)

). ++*7%30.8&9.43 &(7488 (425*9.3, 9-*7&5*:9.( (1&88*8

5 HQDO
- DE&B2 * J( 42 &0+ B

-743.(0.)3*.8*&8* 8 & 7&5.)1P4<.3(42543*3M+9-*4'%8.983)
(&7).42*9& WUT7(&5*:19& )8 (&)BF.;*3> 9-*(148:39*77+1& 9 UBL~*B'*8.9>
->5%79%38.43 :&8(:18&7 )>8+:3(9.43 &3) (-743.( .3+1&228&947> .

34'%*8.9> 7*1&9*)2*08&'41.3+18&22&04897 . 9B574,7*88+*74%K8)
3+18&228&0RMUY*11831,9*78)*24)>38&2 (854= &3)*(945+@D((:2:1&9143,
'"*1+47% 8:'890&39.&1 )*(1.3* .3 7*3&1 +:3(9.43 '*(42*8 (1.3.(&11> &5



-*  25479&B*3&H&W49%(9343*8. D>*7&5*:9&@B3(7*&8B)89&39+&114<.3,
Q-**2%7 *3 (4 +548.9.7*3841:9(42*B&9&.9-3(7*9.3 '&8*Y &5 &B)
3-.'.9438-* # 07.812&,9:)8.,3.+.(&3DA>P&/AF.)3*4:9(42*B5*451+*
<.9- &3)

:19.5&7&2793&1 *3&'1*B43 .3:&86;&39.+.(&9743891.88:(42548.9.43
3+1822&9. WU AB8>,*389-4324)>387:-€3,*8R3)7*3813:88&9((:2:1&9.43
<.9-88.3,B(&3-*8* . 428705774 ;.P*(-&3.8938.,:999.887%24)*119389

. 84+98NF&59:7") (43:*39&43 .3. Q¥R S8:7"B (-&8* 478&1':2.3:788&43*
5&79.(:1&71> ):7.3, *&71.*7 89&,*8 4+ ).8*&8* 574,7*88.43

% :&1:449-.85574&8-11:8978&9%) 97 .41(-:8*)7*3&1 &143,8.)*
0.)3*>458.9%(-&7&(9*9.88:* 17*318++* (0B84 (.89’98*2&,1:99)**&92+*30
.3 ).&'*9.( 0.)3*> ).8*&8*

)*9*(9*%)-&3,*837*3&48&9&8(:1&78.89&R(3F)(479.(8174808&Q*7*
3)*5*3)* U0 <*. -9148817 ,1>(&*2.2574;*2*3®:554B9 & 247*)*9&.1*)
:3)*789&3).3, 4+ 7*3&1 9-*7&5*:9.( 7*85438* &3) 2*(-&3.82 4+ &(9.

T Q-*F(*39.)*3(*& 88184251 . +9tRD* 3 B13: 888574 .3+1&22DUFEE 9
)*54988884(.89%9:25& . 7TFB&1&*24)>3&2&B)5447*3819(42*8 &3)
S*3(*28&>'* & 5&79.(:1RT392&,.3,.42&70*%*3 4'%8.9> 7*1&9*)&3)
(&7).42*9&'41.( ).8*&8*



3 DQFUHDV
4] <+ 5, 4233"':/54

"4)8+"':/N)4,2'33":/54* 9:8;):;B235*+2BMHM3'/L+2"':/<HAZ*8 ).'8"'):+8//D+*
5(+9/:4*" *+96/:++/85:+4:/38B58:"'4)4(+:" )+229,;4)542>)'+3)Jp4:852
'4* 254- :+83 3+:'(52/) */9+'9+ 685-8+99/54

;2:/16'8'3+:8/) +4'(2+B®;'4:/:":/<HI+993+5,:6'4)8+":/)99;#53659/:/84
/4,2'33':58-+:.85;-(/53'81+%8B;9.'99)'448 8+,+8+@")4)8+"':"/) 98" ,':
7;'4:1,/)":/1834<52;3+'8/P>9/8)8+'96*4)8+'98"'4*6'4)8+",/).'<+(++4
'995) /" &Y '4*[36'/8+2>)'+3)p4:892--+9:/4.-:9;()2/4/)422'33':58>
:/99;+ /40;8> 3'> '))536'4> 685-8+99/<+ 3+:'(52/) *>9,;4):/54

i 53':+9+-3+4: A +6'4)8+ G 5+'* (5*>'4*:' (222589 -/54'24:/,/)':/54
5,98"'4*6'4)8+"1 /) +4'(2/4+:+):/5406":/' 2 +85-+4MU:4 233" /L "
*+659/: /BB 658:04-49/:DEU-/: */N32/:58/4)2/4/YR/'20%/:/54" HB>+8-/4-
+</*+4)2%98;--+9:9':6'4)8+"1/4,2'33" /B4 (+'995)/ :=1:/4)8+" 980 BY
6'4)8+":Y)4)+8 ,:8:.+8-.2/:/4:. +(85' *+E525-/3R2+<"'&)6'4)8+":)99;+
8+35*%+22/4- [4 3+:'(52/) */9+'9+

> [4:+-8':/8“4)8+"':/Y99;9.'8"):+8/9":£K54./4 (85'*+8;2:/ 58-/8"'-/4-
,8'3+=581 3'> 685</%+82/#MB9/-./4:5.+8'6+;:4),+)®®458-"4,;4):/5/4
3+:'(52/) */9+'9+ :.': '8+ 45: *+:+):'(2+ :.85;-. )54<+4:/54'2 +4*65/4



$ SSCFDWRQV R
0 XGN2 UDQ
= v S0 P DUIQY

' VFRUEDQFH %4-\Z HHQ $ GISRVIW
DQG) LEWR ,Q@P P DARQ

"/08(8,022:897%%,8,9()5207%
. . 04-2(33(90%54 ), 67,8,49
ool e O¥¥e> 04+,6,4+,4%2>89,(95808+
X ¥ ,=*,88(+065809> >,(7 52
<53(4<097 (4+( 5-
1. 3A 8/5<,+ 4573(2) *
6(4*7,(H9(4+10+4:%9
>,93:2906(7(3,9707,:,(2,+
o 2,:(9,6(4%7, (B0 (4+7,4(2
hV v 0Oa *5790%(B:..,89084-2(33(95
(*90:09> 04 )59/ 57.(48

7KLVKLJKOLJWWMY DO XRI
PXOWLSDUDPHOBULF LQ
GLVWLQJIXLYKQLDQRPDWRR Q
IDWKURXVUKMVIRIDVLQJO
FRPSUHKHQVLYH VFDQ

"/08/(8 9/, 659,49052+07,*9
03620*(99564B040FTD{280.4

wet 0% (4+7,.:2(9 BB (9,9%75:.9/,
i "X X ¥ 4()2,3,48- ,(72097,7(6,:90
. : 7.86548,+,9,905403675:, +
8§ X ] ¥ 897(90-0%59M064 708190,498

(4+ *2,(7,7+0--,7,490(905
97,(93,49-,*98&4 57.(4 2,;,1
04-2(33(9054




0 XGN2 U DQ,Q@P P DARQLQ D 61QJ B 6 FDQ

181'(5 0,187 (®8/7,3$5%$0(758&B529,$(&2035(+(1608(7, 25*:
$66(660(2Y7,668:($/7%1' ,1)/$00$7,211+,% 6,1*/6&$1,9(5&
48%$17,%(B$7),&52 ,1)/$096F2R1S7T+ 6(9(5%L'352*5(66,2
4+, /(,9(®527AL6,N$TV53&7,21 0($685643$76&($726556',$&
0$33,1¢9%$/8%$7'(6)860;2&%$5",8/)/$00$7$21),%5286662&,$7,7 +
3  ,12%(6,7,7237,21$7%$'2/,1,80+$1&(0(1717,);)R&H/&S$5
7,668(1$/&257,&%/()/ (8752 ,1)/$001$BF5L.(72 352*5(66,4
17(*5$7%2'; &20326,7,21 48%$17,),%6326(7,668$1' 086&/(
92/80( 48%$,/03257HTT150,1$2y067$%2/L8/$00$7,2(16(48%$17,7$
0(75,&890 ((b7$1'$5' ,$452686-268$11¢I6), (/675 (1*BA66+2:
+, %45 (3($7$%51,B,(352'88&, % 1/5 T/, B¢/, $%2(L*, 78" ABY,72531*
52%886($6(1'32,176&/,1, &5/, $7TKLYQWHIUDBWEGVBSSURDI
XQLTXHQDEGIBDWOMWHFRVRRQD Q OMKHHOD SH X WEWX'S SR U W
FOLQMWADMDIQ FLHQFI X O DMRRUIW L ROQIL& U 11 H U H Q \R LVD MVHLRIDS
EH\RQG ZHLJKW ORVV DORQH

O 10 % jIN X »

0« 10 %JO jIN X 0% w X wj Sw¥lHwl hi | @%



3 HYWSHAMXP 2 SHDWRQV

+896+):;53898":/58'B+=58P6+)/,/)*2D?-4+5:8'492'*«x"'4)+13"'-/4-
8+-;2':587

(/53'81+89 /4:5 9)'2'(2+

dl | oapeloaX S <o0HwW ¥

< XewZ X 0lo; | Iz

Ol rmwn | X SSweXweX adn
[+ Xav 0aXdl | oaés0a%

xt | ;X @ X o; I XN ¥+

ol XewzZ £ 0lo; j |+

Tl Oe ¥ Del0a LI X ol

O 8 I¥HW X ol 1oasewN el
A+ 0 HBHAW XwN oIl ;¥ 7 +
SWeHW 11 ; 01 0 | 0aXWN *0;

Ol MOl %00] =+ ¥

Ve X n e<H:l Meloa

jolo; j I Xw sdol +
OHCX X18§X0e3X X' a§ Xl
Qw

le Xant n O¥ X o8 #]
aws DX OOX Sand %04 | +
0 111500 X o)1l ; X ot
jolo: | oIz

Ly MO a X¥ % o 1wl ¥
Ol O Xwl:| Ol ¥Xwe )it ¥
ol MEw Yw¥

-8'*+ )2/4/)'2 :8/'2 +4*65/4:9

40l O [¥oHW X

| 10X Y +0

aCol wj X ol 11l ; Xkl «1: @
¥ Ol oX0d 0HW X v
S0 1304l ; M ¥

| #0d¥ X 0; X el oHw _
S Sew W X1 Xaol #:1 0wl
315 dl YaXI¥e X dloa
0 10 @ X Sew ! | ld4D

| #02% 0 ¥X @M nNOW ¥ X §V
ol oazee X I lj 1¥ Xbelo 1442
Ol X1 ¥ e XC; Oncé 0d#ZX 00¥ +¥¢

T 0] a¥ll £ ; 0wl O HCKD.;
lan¥ oN X §e ¥ SewNlI ; Xsloa
Ows] :avO¥ X1 3wl £ do 12Xl
040X Sew ! | 1dHD

Jav oaX Ow]XvX 1% o; Il ;

4 ¥X10 dl; X031 M£ @¥¢0ein
15X ¥ 0 ldHXweXDe; X CO¥ X
Sow, 0] j ¥

TO0 N O¥ M ieO¥del He
¥15Swedl ; X taSa X w odH ¥
OIHOM £ |HW oa¥ ol | «
Coe OO X§;e0 ¥



4] PADM

$'5+6+5+0%4"'#5+D'W1)0+HB #
*'6'41)'0'1755;56'/+%+0(.#//#614,;
&+5'#80*#4# %6 '@ +&;B(70%H%UA55
17.6+214)#08#6*'@*#0¢ & +5"#50'(
"'%'55%$1&; 9'+)*6#.10' 5 &47)
&'8'.12/'0%*+(65108'+)*@'&7%6+10
619#4&+5"#5'1 &+ (+ % #60-+100& + % #6+ 105
+0%.7&+0) 2 #0841#&'4
%HA&+1/'6H#SHC&+ %NHO6+H6ABB&+6+10#.
'0&21+0@8' 01 .10)'457((+% D6
N*#A4#%6'@+55+1.1)+%#/[2.":+64(
&+5'#8341)4'558460'4#2" ' 76 H6BD105"

1+ DA HEHD & (18 .+062BHA4H#6')+'5
6*#68%'/10564#%'114&+0#B.'&+ 14)#0
+/2418'/'061(7..,%#267@*'4#2'76+%
$'0'(+H72214 57 . #6&4(('4'06 HH& 10
[#:+/+5" %#4&+1/'6#$1.+% 2146(1.+1 8#.7"'

016* 4+/2146#B®A 05+ &' 4 #465-6.0# 6

6*' A#2 94565+ + . #A % BBH&+2 1 b#6;
241&7%73$56#06&#((;4'06' %650

+0 (. #//#68%6+8+654"/1&'..+8D&
14)#02416'%6+1M8'45".;/'#0+0)(7.
+/2418'/'0686H6+557"#.6%#; 1%%74
9+6*176 /#,14 %*#0)'5 +0 $1&; 9'+)*6

5#4'57 86 '#$+.6855'554)#0 .'&+5'#8%1.19%'%1/+0D%4'#5+09146#06
(LR*#4/#%18&;0H8# W H#6H1B*#0+5& ' 06+#60RA'/10564#AL&B5 #5'
J18&+(+%#6+10 #%4155 # $41#&'4 %#A&+1/'6#$1.+% &'8'.12/'06 241

*+ B+ 064 ' #6)DLI+B)/HOK 1S+ 1/#4-"UB2#H.(37#06+(+00)#//#64A%6+8+6
#.10)5#&+215%®;1+#%'2166+$41868€647%a@7/4&"'.. +0F5+0)5%#.#%."
"H/+0#6+10



5,D%2"-&425%54% [2(". *35.*15&78&,0/3*4*/.&8I%
02/6*%&002/"$4/"33&334)&3R)".(&3/.(*45%*.",,9
T*4)% % *$2*"3500/24(28"488.3* 4 BB "4-& . 4
&'"'&$AN2/6DYA*EM2" 4% *$" B8 *$*%RIG&,/0-&. 4
342"48&(SR338"2%*/-&4"HMH*B" 4%/ B" 2&35"3
[#&3*4)82"08& 54388 "3*$(;D&4& 4)&"3*B /2 (".
02/4&$4%Po,/.( 48&25"2%*/-&A4"#HI&*&' *& 4% [2(".
*3*X+QAMH&S/-&.$28"3* (0924 /R(&.&2"44) &
~&$)".*34%$628&(5,"4RBF % & BRI5*282%)&2"08&54*$
%*''&2&. 4% 4% " % ,*'&$9$,& &80".3*/.

O$/-#*.* 5" . A*4"HPBR//-0/3*4*[",93734)2(".
308&$*™$,"--"4/2'0% 3425$482/-"2+&R230&$45-
3500/243&(&.&2"4*'. 2/#5328&02/%53$&8*& & .$&
0"$+"(&3,*(.&%*4)4)&&6/,6* .&&%B [#&3*29%
$"2%*/-&A4"#/,*$ %25( %&6&,/0-&.4

JYfgdYWi a gghnbXUX]gYXai H
cffb]ay Jb[ dUrfa YoWV'Yg
oWJ W'Y WggYgga YbhcZcf[ Wb

\ YUR WNcggh Y] Yf \ YUh

_XbYng dlbWYly g YYHJ ai gWY

LbX UX]dcgY Hag Yk]A Jb Ui b]4YX

AUa Yk cf_ XYQ][ bYX gd YWAWJ 'm

£ WIb]WJ XY] Y'cda Ybh

& J\UaU<igbYogg>Y Ycda Yoh dYfgdYWi a Wa

AYh®
Nl W x kkk dYfgdYWi a Wa




SFEFCFT

>;3<0£027B4ABOA2Y740=C8 >H3IABI
<0A:4C<0H ?AE4 B<O0;;4AC0= 4G?42
7CC?B FFF 6>;3<0=B027B 2>< 8=B86°
>14B8CH 3ADG6 <0A:4C <0OH ?A>E4 B<O

2>=><BZ2?026E4AF48673€14B&

BDA?0BBCAS8; 18+ = ,>A;3%314B8CIB4A0
7CC?B FFF F>A;3>14B8CH >A6 =4FB

>E4AF4867C 0=3 >14B8CH C> BDA?0BE

'D18=>4@®,; 458=8C8B806=>BLAB(
>52:;8=8204B800H24@B014C4B3>2A8E>;
K 3>8 (

* ( >>30=3AD63<8=8BCANICER=
$SE4AF486EA;>?8AD6B=38>;>632A 3D
,4867C '43D2C8>=7CC?B FFF 530 6>
8=5>A<0C8>= B40A27 530 6D830=24 3>
SE4AF4867C 34E4;>78=6 3AD6B 0=3 1¢
F4867C A43D2C8>=

70==0 4®;$14B8CHA>=B2F A0
=5:0<<0C8>= 0=3 CB "0A:4AB DA4D|

%78;;8?B %4AAH >4B8=5;0<<
34C4A<84@01>780; BT 0BRBLABA=3=>=>1.
03D;CB :8= =3>2A8=>; "4CO01

80<>=3 4®;&D0=C8CoCBEABEL0
(C40C>B8B 81A>8=5;0<8GCB>G8BA60=8
%4>?:48CJH?4 8014C4B'40; ,>A;BCD:
8014C4B K

%OAA" )74 387>:8+HP>C7 LHYUD
08;DABICT %A4B4AB42C8A82C8>=< >;
0A38>; K

80<>=3 =2A40BM3BC40CDES
"H>?4=80 =38E83BB(CK8014C&L8=>708
$14B8CH,44:] C;0=CO

(4<06;DCS3I7TCHOC<A=TBELAF 486
>14B8CHMA4EBA4MAB<0== 8014C8B4B
0=3"4CD>;8B< ,8;4H$=;8=#81A0AH C?B
?D1B ?4A82;4B
?A>3 ;8C4A0CD<>=;8=4 2>< 3>8

0BCA41>550@;)8A1420683444:;
5>K£74A40C<55G614B8BHF =6;0=3>DA=9
"43828=4 K

* ( >>30=3 AD63<8=8BCAOC
2?7A>EWMBA0C<E5>CAA8>BE48B40B4>F=0
L" (M 7CC?B FFF 530 6>E 3AD
7D<0= 3AD6B 530 0??A>E4B CA40C<4=
'=>F= <0B7
'50330 4@; % =C8 8=5;0-
55426BI8A06;DE88BU4IBECHO14C4B v

#>DAAB=" 4CO; (054@H34582035F44:
24<E83DEYMBDBRO2415>A4C01>38PB5D =
0BB>28BC4DC>74?20%8(G8B FA4:A4BD5E:
0 <D;C824ACA3><8B4BD1;4 1;B=®BB41 BCD
)74 10=24C K

+4=CH8>B284=24ABD=2%BB8CB8ES=4
'4BD;EB>%70B4CD 3>Hh) - 8% 0AC8283CYCB
$14B80OH3 0A38>E0BZBBOAO2C>AB +4=CHG
8>B284=24B =2 7CC?B 8A E4=CHG18> 2
A4,;40B4B =4FB A4;40B4 34C08;B E4=CHG 18
0==>D=24B ?>B8C8E4 C>7?,;8=4 A4BD;CB ?70E

#>F0:" 4@®;,4867C A4200488B"
34A8E43BDAEB>3R><?>B8ECB83HEEBBA40CHOB8B
;0A64 BDGOH, HBESBR14B3TABKB86=C4A=0C8>=0
>DA=0; >5 $14B8CH

0OBC# )70=09 ,78C274A4;,;
)7><0B | ><?0A8=6 0=3"' 1>3H><?>B8C8>=
<40BDA4<8=C/B>BB B420C83»>=9VG8CDBBEHACB

%A4?A8=C ocC
7CC?B 3>8 >A6
708C 34=0AC867 38?>B8BBD4

8BCA81DG8F<<0083€EBAC01>;82B4@D4=248B
=2;D388614C08B3 0A38>E0B2®B@AB4A>=C
0OA38>E0B2 "43

,0334;) 4@; A40CHAXC>B8E4?>BB8C8>=
0=38EBBA1A>8=5;00=3CBAB4;4C0B2<HBB
8=?4>7?;B8CCH?438014C¥#B4AB8CH K

18=64 4@;'8BBCAO0C38IBRYLEBE—4C82
A4dB>=0=24068=6 34ABEAMB>=0;81B2>A5H
E8B240/R®B;?>B848BBBRI12DC0=038B638B B3
;BEZRAB="4AB>EBC/14B8(OH643AH+HE 14 B 8C+3
'4;0C43 8B40B4B K
#>FO0:" 4=6. 0A384; "4A<4::;8
)7><0834B40AB (8=6;4 B0&a34<8=0; 5>A
1>3@><?>B8CBB4BB<@GECBR0;0BB8QAC8F8B7
70=36A87? BCA4=6C7 0=3 2;8=820; >DC2><48B
#44;0=3 4Q; 5542X8B8A06;D>E834
E8B8B24AH342C>7?8B3R8=03D;EBCY¥E4AF 4867
>14BOCHB6Z0A38>EO0RBBQAO=3><8B#4#B1;4
1;8=2;0241> 2>=C288Z®HR;800=24C8014C4B
=3>2A8=>; K
4H<B58@4;3 4@; 554388<06AD<HER
%;024%= >3H0C"'0BB <>=6 3D;CBCjJH?4
8014Ca83%$14B8CH #A4CR?24= 4

0A1l 4®;%0= %%06>=8BES581A0=>/
8<?A>B4BDA8B 8B 0=S24?0BEAU0C&BBBB4=CB
F8Q7 0=3 (! >DA=05420C>;>6H K

8< 8< &DO0;8CECHMBBD 27
0B&D0=C8§&H4;4C0DB2;4;8=82&;?;820C85=B
"H>BC40B=R&aB8><4C049;827=3>2A84xX01
(4>D; K

#>H: " 4Q@; (8=6;4 B'828>A>3H
2><?>B8CBB4BB<A4C40CO04BLEHID28£8;8CH
>1B4AE4A EOA8018;8CH D=34A A4E84F

. %0



;C-7 1@8 A@;9-@BL8A91 @s>
=A-.@525/2@Q6E:2-@0 ?7181@A-B/83:@4'1
5;.-:7 @1/4:5/B8850-@8:5:?@D<1>9@:A-
?71391:@-@:®;/:;B<->5?2C5@9:3885@1.1/4:5:
.0;95:-8 $-05;8;3E

5-9;:0 1®@8 .0;95:-8% 2;
=A-.@525/;-20-D5<;?@5??A0 27181 @A®/
B;8A91?7?/-: >1?/->1<1-@-.586@E@1> -
B->5-.585@E 5: !

-/7?;: 1@8 ->05-:085B519<-5>09;1
9A8@5;>8B--:0>57229-6;>0B1%»?->05;B-7?
-:0 85B1> 1B1:@? -@ 10 G

:01>?7;: 1@8 8&:5/-@583@FE 1@
$1?2::-:/19-35:3H;9->712;201: @52E5838;4;¢
%W@1-@;41-@51-@534$5?72">;3>177?5
A8B8@5/1'@,B40 -@--:0 1@- :-8E?®B5:E
-?2@>;1:@1>;8;3E -:0 1<-@:8:;3E

' >1E 1@8%$1-8 );>80?17791;:
5B1>»>>1/@810:0 -3:1@%17?;:-:/18-?@ ;3>
5">1058@5RB15?1-7>;3>1??%B1>@ 1

179.- $ 1@8&5>F1<-2050@-.;
E?2A:/@5;:G ??% &-1® @0 4 1€ 5@TBNB?. > ; 7
1C :38-:0 ;A>:-8 ;2 105/5:1 G

"-/71> 1@8&5>F1<2@3E0*@58ACH
">1?1>B6A/@5>-/@5;0 '.1?5@EC :38-:
cA>:-8 ;2 105/5:1 G

-2:>5; 1@8 A>>1?2@-@7:;C81(
0 -1@3B;05-3:;?592-:-3191:@:0 @41>-%
9E;/->05@5?25@50:-@ 192@0@A>;<19%;/51;¢
->05;8;BB75:3>;A<;: E;/->08-:0"1>5/->
521-?21? A> 1->@ G

-:1>614 1@8 B501:/2- 5>1/@R 1/
E;/->0598@1-@;?5? E<1>@><@E5-?@
E?2A:/@5%;: 0A8@0 0:81?/1:!@1?5@E
->05;B-?/ 9-35:3 G

1A.;1/7 4:3-8 % -:08 1->
9-@@1X?38A/;?1085<50 9;0AB>@F1D ;0
1<5/->0508<;?1@5??A1A9A8-@ %;:28-99-
<-@@1>0?>;C:5:3:-.1@12A?5@P 1@-.;8

G

"1>7;B6/1@8 221/ @%19-38A@
4>;:5/50:1B?1-B"-@51C®@E<]1 5-.1@1
:38 10 G

">A5691@8% ! 5:3 91/4-:5?@5
2;750:065?1-219A8@59@587?A1 /1:@<>1
@;A:01>?2@@%1>1:-891/4-:5?29;2 -/@5;;.
?19-38A@501 50:1E :@1>:-@5;:-8

AB65;7- 1@8">;3:;?7@DY9K-/@>1:-85:A2
-//A9A8-@5<-@51CE@@H4>;:5150:1065?1-?8"
D< 1<4>:8 G

%<5@ 1@-8 $1:-8?5:A2-@:0 >1:
419;0E:-95/7>27? ?21/@5:;-8&?5? C

&>5-E3A> 1@8%@-:0->05F1901-@5/
$ & 91-?A>1919@@4;07?7;9<->5?7;:1@C11:
9-:A-P1-?A>191:@- 2195 -A@ ;9<E<IIBG 51D 4
-A@:;9-@5/ =A-85@E /;:@>:;8 > $-05;8

(5>;?7@7#A-.@5@-&®:a@N$L7?;:-:/1
9-35:2@4't:/>1-?22 :05B50/%5-@%-.1@1%;,: @
:0;/>5:;8

"-:?5:5 1@8"-:/>1-@%/.>; 5:28-99-@5;
01@1/B50@-:0->08729<5:837-A?-88%: 7 Q0;
<-:/>1-@5/ /-:/1> - ' 5;,.-:7 2@A0E 5: $%

"W PT

ODULQH .HLPH 3K’

BURGXFW ODQDJHU

7XVK\ .DLOD\DQDWKDQ 0% %6_%6F 05&*3 "LS

OHGLFDO 'LUHFWRU

&DLWOLQ /DQJIRUG 3K’

6HQLRU 'LUHFWRU RI 3BURGXFW 3KDUPD 6F

[XLV )HOLSH &DUGLHO &DVWUR 0’

SURGXFW ODUNHW 6WUDWHJ\ /HDG

tx


https://www.linkedin.com/in/marine-keime-85a1a7189/
https://www.linkedin.com/in/tushy-kailayanathan-lumley-02785b69/
https://www.linkedin.com/in/caitlin-rose-langford/
https://www.linkedin.com/in/luisfelipecardielmd/

	Imaging Metabolic Inflammation in  Obesity:
	Unlocking Multi-Organ Endpoints for Cardiometabolic Drug Development

	Table of Contents
	Executive Summary

	Clinical obesity is a chronic, systemic illness characterised by alterations in the function of tissues, organs…

