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APC = antigen-presenting cell, CNS = central nervous system, IL = interleukin, IFN = interferon, MAdCAM-1 =
mucosal vascular addressin cell adhesion molecule-1, MBP = myelin basic protein, MHC = major histocompatibility
complex, PRMS = progressive relapsing multiple sclerosis, RRMS = relapsing-remitting multiple sclerosis, SPMS =
secondary progressive multiple sclerosis, TCR =T cell receptor, Th = T-helper, TNF = Tumor Necrosis Factor,
VCAM-1 = vascular cell adhesion molecule-1, CIS = clinically isolated syndrome
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Tysabri was initially approved by the FDWNovember, 2004, but was withdrawn by the
manufacturer in February 2005 aftthree patients in the drug€@mical trials developed
progressive multifocal leukoencephalopathy (PMiL3$erious viral infection of the brain.
FDA then put clinical trials of the dg on hold in February, 2005, allowing them to
resume a year later after confirming thithere were no additional cases of PML. In
March, 2006, FDA consulted its Advisoryr@mittee on drugs for peripheral and central
nervous systems about the possibility okimg Tysabri available to appropriate MS
patients. The Advisory Committee recomdesl a risk-minimization program with
mandatory patient registration and periodidléav-up. In response, the manufacturer,
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Biogen-ldec, submitted to the agency a Risk Management Plan to help ensure safe use of
the product. Tysabri is available only tugh the Risk ManagemiePlan, called the

TOUCH Prescribing Program. In order to rage Tysabri, patients must talk to their

doctor and understand the risks and benefit¥ysabri and agree to all of the

instructions in the TOUCH Prescribing Program.
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http://www.fda.gov/cder/drug/infopage/natalizumab/default.htm
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Indirect evidence: Rlcebo-controlled trials

C&A!N#%$<d8#B%90!.49# <A RIBOJRAF))><d8#B%90! FOF94 . #9% HEIBOT4>19$%#BF!)I!
*B#9%$#. 4$!1# 49494 EASFBFIIBH AA) Q! "#$9% & FBRIB (BISA B8 > 95%#BFIW&SPX1%&!SS"2!
JH9%A&IF!2+% B4 “REHSBB>4>19+41F#.419+$441 93V HBFIHEOVRRH BI9S%# B! ) I*B#O%$#. 4S1# 49494
E4SF8FIIB#4A)1%&!M'+$) &UBFFEBEHAI1"2IW7-"2X1J#9%489FQIR8$9+4$!>0%F' 8FF%)&!)|19+418F41)I!
*B#9%$#. A4S1# 4A9#941%&!17-"21I#I%A 8O BHEISAARRI Y% T4>!1-) JI8BHIY) & F\I--"21#&>12-"2i!
F4'9%)&!A4B)?Q!!

[+419?)I$4E%A?FI8F4>1>%I(14$489!.49#<#&#B09%'.49+)>FI#&>1>$471>%I14$4&9!") & B8F %) &F!
$A*#$>%&*19+414114'9%EA&AFF!)1*B#I%$H 45904 SHABRY! 3) &4F'+%!") & B8>4>19+#91*B#I%$#.4$!

# A4 2HF14114'9%E41#91m$4>8 Ip&ISHMBIH & > >V F #AY%B%90!#" 8 BBHAB)SB&H$Y0!

& B8>4>19+#919+4$41 2#FI&) 1 AEY%> A& A1) | AHARIAN 14'91) &19+4! #96&1)89").41. 4#F8SAF1%&!
"2,1%QA4Q!>%FA#FAIIS)*SAFFUSIR #9861 ASIH A0HIAX!>) AR IB)HEROBO#114'919+41$%F: )11
'B%&%'#B1$4BAIBA)I9+4!")&IBY%'9%&* | &#I8SA IR BBF %) &F, 1 241 &>8'94> 1 #IF A J#$H94!
#H&HBOF%F!) 19+ AISHBUE#&91 9SS HEE; 1)) ) B4>1$4F8BIF I 2+4$41J) FF%ABAQ!

S4B#JIF4<$4B#94>1)89').4F124$41$47)$949H A0+ BF!) i B$S49# 94 EASFSF!
JB#'4A),1.)F9!")..)&B0!.4#&!$ABHIFAI$#941#&31Y$9%)&!) 1 $4BHIFA<I80MA&IF W/HABAIZZQX!
[+41.4#&1>%14$48&'41%&$4B#IFA1$HO4 AADBSHEBBIED> | IBH 4A) | 2#F I FI#I%F 9% #BBO!F%*&%1%0'#&
W<MQ[U!q<ZQZO0,!<MQMOr!IsMQMLX!?+48SB48RIFUF BB AISAQ) IBAS 419+4I1#AF)B894!
>%I114$48'41%&$4B#IF4I$#I4I A49?44& * BHBABEARIBAGA) | 2#F ) &F%>4$#AB0!+%*+4$!%6&19+4!
3)$&F94ME 98>0, 1# FA&FY%I%E %0 H&H#BOF %I 24F 1) &>8'94>11)$19+%F1)89").4Q!/+#9!#&#BOF%F !
>06114$4&'41%&) A#&ISABHIFAI$#I419)| AGEBBAR,| ABOI FO%BREBRIHL*& %I % #&9'W<MQPZ!g<
MQVLLNe!'<MQZM][r,' JIsSMQMMPZQX!k+4&!$UGF8ROFISYAGBF!24$417))B4>,19+4$412#F1&)!

FO#9%F 9% '#BB0!F%*&%I%#&9!>%|4$4& 1A BROB 4 U ABAH JHEINNED 24 4& 1*BH#IY%$#.4$!
#A9HIAIH&>1IBH 4A) 1*$)8IFIWS SIEMP a[QX!: *#%&,19+413) SHFO8908+#>#1.8'+1+%*+4$!
#AF)B894I$#941>%I14$4&'4!"). I#$4>DNIBHE*4$!FI8>%4F\IPMQMMNEFQ![QPA#&>! Q[N
$AFIA'9%EABOQ!/+4$4I 24#F 1% 8i>Ad8HIABHBESHBYYoc 4> $4 BHEFABBOWB*+$#I4F124$4!
B)?245!1)$!*B#O%S$#. 414 49#941%&IA)9+19$%#BFI9+#91$4J)$94>19+%F1)89").4Q!

@ (F+%VVGY%*+(8)+1"+(7+3%/HT 1) \%$' (7-"(2+"%(:+7(7+%,) G%8'(-+F/%

@"-('% 6+(0%"'(8)+% g%/4%"+'(8)+14"++% BOO#('-_+3%
"(7+% 8(7-+07)% "+'(8)+%"(7+%

% QB% | 8'(:+F/% | QB% 8(+F/% | QB% | 8'(:+F/%

\$4(./&0( @62U™M A1SA! | I1U! OS1Aill  IS1Ail PJ! PJ!

(jOA]!I+4.1

(YFAH#F4<.)>%0%&*1>$8*F!1)$!"8B9%IBA!2'B4S)FY6F! L[



K&'(IF'.&70(&!?D""NI'E!116]!1%7 #&F$! Y 1I!
T$>01AA@Y A10@!| A1US! 001pu61li AL2@! @11@!
(ilY6]!6!>$.!
K&'(IF'.&70(&!?D""NI'EN1Y]1%7'#&F$!1L!
s$5(.$(1@660""! @1@6!| @1S2! YY1SIU1AI! A106! Al12L!
(lo@]1+4.!
K&'(IF'.&70(&!?D""NI"E!12]!1%7 #&F$!1L!
((+9%>1&,3%)! 9-"%&YH%!-# | <<1JI('1&%+,=)%@
%, #1&%+,=)%! '&%%!=,$-%#$)?E7|K!
&,$%2!! DA7FL@E7MLG!
@A7BC!D@E7EF@AHAFGNB!
=HA7AIC!

|

! 12))19+419$%#BF1I$)E%>4>14E%>4&'41)&!)9+4$14114'9% BELAIFRNBIR *B419$%#B!
JB)E%>%&*I>#I#1)&!19+41]$)J)$9%)&!) || JHB%SUFHEF 4!) | S4F'841.4>% #I%)&FIF+)?4>18)!

>%14$4& 4| A49744&19+41*BHI%SH#. A4S ABHOUNIRS)BIFIWPPQ[MEFQ!POQL el JISMQVVNX!/+4$4!
2HFI1#IF%*&%1%'#&9IBO+%*+ A4S I B ARIAIHBY0cH9%) & F > GAIOTBB 4> 4 THASK ) &F1%&19+4!
JB#'4A)1*$)8J1%&19+41F#.419$%#BWEREHSMBH 40#BIFBE L VQMALIBH 4A) @M X
"AH&I'+#&*41%&ID(221 2#F1$40)$94> 1#F 1#IFA") 88904 %& ) &419$%#BQ!/?) <04H#SI>HOHIF+) 24>
O+#912+% BAI*B#9%$#.4$1# 49141 21 1H DY YHTOHIY F 9% #BBOIF%* &% %' #&9'WISMQMLPX!'+#8
D(22!W<MQMVX!?2+48&!").J#$4>19)1IB# 4A) W NBI R FHBIF %* & %6l % #& 4 IF8'+1#1>%| 14$4& 4196 F!
B%:4B0!.%&MH#BQ

! 1$A<#H&HBOFY%F!)II>#9#)81)19+419$%#BFIWh)+& F IO $A#188>4$19+4!
>0F#A%BY%90j9%.41'8SE4i19)!"). JH#$4 IMUBHEBS#. 45 !# 49#94| EASFSFIIB# 4A) ) RTX22Q
$4F8BIF!)I!19+%F!$4<#&H#BOF%F,!") &1 %680%&MASHONBIOA+#>1#1 J)FU%I%EA14114'91)&!D(22!?+4&!
N.JH$4A>19)IIB#'4A), 124341 &F%F94&9! %S4 FBBIF!) [19+41) $BI6B#B ! ISABY'#9%) & Q!

! SAF8BIF!I$).19+419+$4419$%#BF! F4QQ4IHARIHN > Y| | 4$48& 41 A49?44&19+41%&IASEA&9%)&!
*$)8JF!1)$!19+411)BB)?%&*1#>EA$F A1 4AEA8 IR R 8ERNIBAY 9%) & F!") & FY%F9%&*)1%9'+%&*,|F?4BB%&
$4>&AFFI#&>))$1I#%&, | mEHOBAEE- 94. %' X 1$4# HEIIBHB I%9#9%) & F W/ KBA F)8X+19+4!
'B%&Y'#BIF%*&%01% #&'4)19+4F41>%| [ 4S48HEBA HBOIK Y 9+>SHBIBRII#>E4SF A AEA&IF!
24$41#BF)1+%*+4%$,1A89!&)9!F%*8%| % WRIBTHEH, Wh K 49#94<9$4#94>1SS"21 J#9%48&IF 1 2+48.
N.J#$4>19)1IB#'4A)<9$4#94>1SS"21J#9%4&IF\IZMjL[O!'WPQNAXIEFQ!PJL[O!'WZQZ XelJsMQMaQ!C
$43)$94>1#>EASFAIAEA&IFIW%QAQ!+A#HBAARYBIAF DX 124341 %B>1#8>19$#&F%4&91#&>18)9!
)BAL).)&!I2%9+1*B#O%$S#.4B!# 49#9419+#8 1 IB# AA)Q!!

@(F'+%V=G%B3,+")+%+,+07%"F "R +"%(:+7(7+%,)G%8'(: +F/%%

1(7(%)/#":+% B3,+")+%+,+07% *(T+% |
11407 727 :([&#/0$(R.0/&! J#50(CNILYil<. 11Uil kAlAAA@!
Z$/'71Gjlo@! 4&'#I0$(.! "H&770(CN!YUil<.1@6i! =$41'771#$>%'40.$(.!
J&)(&..c&4+/5&>'NI06i!<.1!@6i!
8'0(N!Y6il<.1lIAi!
Y4077 >>&)0'/&1%%./R YYil<.112i! KALAAA@!
Z$/'7!(jOLA! O([&#/0$(14&'#/0%(.c!
+./&>0#I4&'#I0S(.I!
11407 °AY 8'7%0/'/0%(.! Gil<. 11l ALA@U2!
Z$I'7T\(GYA@!

*consisting of transient flushing, chest tightness, sweating, palpitations and anxiety
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*Mean relapse rate at 1 yr NR in this study
**Results from this study arm were excluded from the systematic review analysis. The study authors determined that
the dose was too difficult to compare to the dosing schedules employed in the other studies.
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*Based on fixed effects model B
**Based on confirmed disease progression and change in EDSS at studyOs end
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*Amenorrhea persisted in 6/77(7.8%) of mitoxantrone patients following treatment cessation! !
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