METHODS OF TREATI NG | NFLAMVATORY AND AUTO MMUNE

DI SEASES W TH NATALI ZUMAB PRI ORI TY CLAI M [001] This
wa@pplileatt on clains priority to United States PCT/US2007/005265

Provi sional Patent Application No. 60/779, 190, filed

March 3, .2006, the entire contents of which are

hereby incorporated herein. TECHNI CAL FI ELD [002] The

invention relates to nmethods of treating inflammtory

and aut oi nmune di seases with a reconbi nant anti body.
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where they mediate white cell binding to endothelial cells by interacting with their cognate

receptors, vascular cell adhesion molecule-1 (VCAM-1) and mucosal addressin cellular
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[008] Currently, four therapies are approved in the United States for the treatment of

relapsing forms of MS. The interferons, Betaseron® (interferon B-1b SC (subcutaneous)),
AVONEX® (interferon p-1a IM (intramuscular)), and Rebif® (interferon B-1a SC), are
®

cytokines with antiviral, antiproliferative, and immunomodulatory activities. Copaxone
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relapsing fornms of MS. The interferons, Betaseron(r)
(interferon b-1b SC (subcutaneous)), AVONEX (r)
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(interferon b-la SC), are cytokines with antiviral,
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(1998)). Similarly, 66% of subjects in the Phase 3 MS trial of glatiramer acetate
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ere_are three known cases.o rin uri or
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between I'gG levels and natalizumab pharmacoki netics,

[014hd Thus, thelp ist ners indhepit fordaterausiasdhriredaliongbip hﬂt‘é?qr’aligGa levels
st SSRGSl L 0 8 s e
in dertaft padients iBUAWARK this information to improve the safety and/or efficacy of
natalizumab treatment.

SUMMARY
[015] The invention provides safer methods of using natalizumab to treat patients with
inflammatory and autoimmune diseases.
[016] In a first aspect, the invention provides a method of treating a patient with an

inflammatory or autoimmune disease with natalizumab by administering a dose of
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[01 5] The invention provides safer nethods of using

natalizumab to treat patients with inflammtory and
wa@iooitmarune di seases. [016] In a first aspect,P€TES2007/005265
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an inflammatory or autoi mune di sease wth natalizumab
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i nfusion and the first dosage period 1s four weeks. In
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infusidruaidothe aacbridhinssgecparibdde sage thparfoudweesksrdnantenddiment the
four weeks..,ln.an odi pent, t.he .predet er m.ned |evel

pref SemAEY 1oy P O A liAe TR o R4 GEE G Cods g than 300 me

adrﬁiﬁ%ﬁerg@ g? IVQﬁfdﬁbr@iigi thé sdconé dokagdp]\céribﬂfislﬁioﬁélt}ﬁﬁ goﬁlhxeeeks.
second. dosage period_ is nore than four weeks.. 17

(0130 Theipvention alsp PEOPHA Betod W%@FH%S BPalen AYIPL@I lallﬂammatory or

autGiMrh @i didédsB wath AR AR, Ah¥red thRUnRb YA BivAlehe AS8lizumab in the
w th natalizunmab, wherein the anmpunt of bival ent

Patieht’ s Plastides sprnt Fllshelavien predefarmingd Isyelduiring thefiysg dosage period
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osage period IS designed to naintain the
[018%t Kl arrembbdikene bf tieonethddtheplisedse srmultipte dcdaresis. In an embodiment

the multiple sclerosis is selected from relapsing remitting, secondary progressive, primary

progressive, and chronic progressive multiple sclerosis. In an embodiment of the method
the disease is inflammatory bowel disease or rheumatoid arthritis. In an embodiment the

inflammatory bowel disease is Crohn's Disease.



[018] In an enbodi nent of the nethod the disease is

multiple sclerosis. In an enbodi nent the nultiple
wa@eloenesis i s selected fromrel apsing rem tti NBCT/US2007/005265

secondary progressive, primry progressive, and

chronic progressive multiple sclerosis. In an

enbodi nent of the nethod the disease is inflamatory
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temozolomide, hexamethylmelamine, doxorubicine, daunarubicine, idarubicin, epirubicin,



serotonin antagoni st. In an enbodi nent the serotonin
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is longer than four weeks. In an embodiment the amount of IgG4 in the patient’s blood is

below 100 pg/ml, the determined dose of natalizumab is below 300 mg by IV infusion, and



in the patient's blood is below 200 ng/m, the
determ ned dose of natalizumab is bel ow 300 ng by
wo Yonfielinn, and the determ ned dosage period PGI/USNGE05265
than four weeks. In an enbodi nent the anopunt of |IgX4
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antibodies in the samples. In an embodiment the monitoring further comprises measuring

the amount of IgM antibodies to JCV in the samples, and comparing the amount of the IgM
and IgG antibodies in the samples. In an embodiment the monitoring detects
seroconversion and/or an increasing titer of JCV in the patient's urine and/or blood, and

further includes removing a sample of the patient's cerebrospinal fluid when the comparison
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JCV in the patient's urine, blood, and/or
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bel ow a predeterm ned | evel during the first dosage
indjpatary af seriaws mnfsctmred@tamﬁlmn@mr&ge apriqys infection is progresswe

|
L0130 o B8 ML e et i
patipat mtd,i patoshadexip designkd to rddwieghedsk of meinpamg] setrfmls infection. In an

empocsl eng ﬁ!l%as%nl?ﬁsv mlfec '% \§ P;o%(li:‘esg{vg gr%lﬁ%cﬁaﬂﬁﬂk&&%@{:hﬁ&pathy

up to
(038 nMimamithat aspect mlﬁe ﬂvenmmmdxdéesmcthmd ofjusilenstelinngab to treat a

patfen? B A O sk b By PR e e et Bl fitof leG4 in

the@ati8@Fd SldSmh Bf S&tinptriorltd 1ﬁﬁaﬁl@ﬁé’dtﬁﬁﬁt ihikietis@ fregtifnt of the patient

wﬂb&{g%?ghrgng IH];F e aﬁtisela\é%élgy l@ lﬁ‘Eth? PRiightsRlasgg or serum is above a
prefié'ﬁﬁé&ﬁhrésﬁ@duﬂﬁénﬁﬁﬁﬂ{g B&htinBA (Hi‘lﬁé ﬁﬁﬁen‘t\ﬂvﬁﬂl A A aB¥ish increased

designed to reduce the risk of devel opi ng_seri Qus

morlﬁp@eg quﬁndlpﬁoa%pféweWmmtﬁe@éﬁwﬁmhﬁmwm
s@@thé%tlgﬁg inl thO 6@dnt HRLAGRE SP! %d'}@ E}?H@%au@ﬁ)é ?)lasﬁ‘la or serum is

Ot ect the 1 nvention rovi
at Q:shehgv nanr qﬁpgﬂﬂuesfwld,r\el@mela LErngming \mf ﬂh': aanount of IgG4 in the

patiéﬁftu% O rys mHu A patl ent gﬁc@ﬁ pﬂicgéggfme%eggnéﬁfelnan

serum pri or
embodiieint oﬁthemgethocé titermeynt iofi iIgG4atn thg patiests plasmacdr seiwen is at or

belgevta{ seep:(tmd predefined threshold, treatment is not initiated. In an embodiment

—

treatment is initiated if the amount of IgG4 in the patient’s blood is about 200 pg/ml or
higher. In an embodiment treatment is initiated if the amount of IgG4 in the patient’s blood
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with natalizumab in the event the amobunt of 1g& in
the patients plasnma or serumis above a predefined
W@ booesbsalz; and initiating treatnent of the papCBDS2007/005265
with natalizumab with increased nonitoring for
i ndi cators of progressive nmultifoca
| eukoencephal opat hy and/ or opportunistic infections in
the event the anount of Ig&4 in the patients plasma or
serumis at or below a predefined threshold; wherein
is abl®itd 00 g/ mbjoohighdére Iamnwmbodﬁmhg@fhahneﬁtheixﬁmtbé nfthe amount of IgG4
asim ,or.s r.u [ oves.th afety and/or efficacy of
int %%at’c%a@ g%’cﬁl éafﬁtgﬁf ‘of the nethod the
[03 ﬁ]rmmr&l @ﬁbdcﬂﬁénﬂ the bghqbtuir@eE Schldes detefhiniey thdansovat of IgG4 in

bel ow a second predefined threshol d, .treatnent néﬁ
the Refient;sinlASRILRr, e SR (FSRTRROI A0 e MAtRE Featmept indhe gvent the

amdlfnt b ?%mutﬁé %enltgﬁﬁsﬂnﬂ of B@ruﬂﬂi% bRIHw & {)@d@ﬁﬂedl thrédheud. In an

In an enbodi nent reatnent is

embqqlnmrs@&tmtmﬁnttlh genawﬁ?ﬂ if¢he pyeyant of IgHd ip e Ratients plasma or serum
is a?&ﬂ%bn}ﬁﬁ? HE 1000, T4 Lm P[‘:dlﬁﬁ&rﬂ flatnl et eﬁﬂﬂgfydqf‘me amount of

Is initiated | ampunt o
IgGganitlempatientk pbasmaoraoom isidbont) 160 ug’rmlmrgh‘éﬁr Ip@@ eil}quwnent
trea?-ﬁee:r?t alﬁgcﬁﬂm%?d tﬁ%ﬁ%'&%ﬁoﬁ%&k I}S El%é }gh(i ﬁg gﬁgg%?aeogg%ﬁhpg about 15
pg/thillbr kgwdrr eat nent ; and term nating treat ment in the

[032]\(; e]g'ﬂ.ﬁ.qt he a untz\thgf eldg?%l ﬂaé‘ﬁle% }hﬂe é‘g‘%t& ngor}lti oﬁggﬁﬁgaamgﬁnt of bivalent

nataﬂfﬂ%ﬁﬂibrlﬁ Iﬁlfrl]e patRat’ ﬂplﬁsxﬂafortseﬂm dadisgltredtnich aAdoeritinaing treatment in
in the patient's asnma or serum i

the ﬁﬁ?qﬂth%i’mf"é‘%é}f biyalent pefaiEatTR et AOCL P SRS dhrestiold. Tn an

emﬁcﬁﬁﬂeﬁ@ﬂr@ﬁmbﬁt it RnARREDIf (RE amBiFht dfibivd1entRAtdIRAMaS in the patient’s
pl asma or serumis about 100 ng/m or_ lower. In an

plasndegsaranis epeuitlisg(ml iog higheri anembedimeat BeasEsat is ferminated if
the 591%‘%{1{ o ﬁlb&leﬂﬁﬁdt?&tlmfabﬁh 3R BatRint’s PldsMal ot s ﬁs éb%ut 0.5 ug/ml or

I ower In an enbodi nent the net
hlghctrr tthen eimbodindent treatmendis tegmiratedaiffthaameint joif \ba»faéfrm natalizumab in
rrab in t t serum duri ng
the PR G bl P RG] BB R o7 (L0 e
[033]rolndn ﬁﬁbdimmhenhb methed ﬁzrtlreamqlmea lnmmtoamgnhdmhowacbf bivalent
t.hres odi nent t reat nel i S tenyinat

I n.
nat R e BRI 0 BIR: NAPATT JURG CPHIRG ‘B Bpaing treatment n
the Rv@f e Bioay dﬂ‘ﬂl‘i'aﬂerﬁbﬁtﬂllzﬂmﬁbﬁmmﬁﬁe d‘prgﬁ\ﬁ‘medlmreellibld In an

enbodi nent treat nent rm nat ed e anount
ey e P! P ITTHBYER 14 1Re Aar e DizalsRafAl FUabdp g patient's
plaérfia 8P84#hm0s ab& W/ 1Nke/Rll oRhEHIRE.. Inl dh @fib&dTRRE! tFediinent is terminated if
treatnment is termnated if the anmpbunt of bival ent

the agoant of biplentnatplizvseabi ia fhe BatiAnk s PlasEI2 SFSFTH isabeyb s ng/ml or
g? oL tlﬁ%r&nwdlrgéx&waﬁn&gqg’leﬂnﬁha@éh 3 @mﬁhmtoftb%léfﬁhaﬁﬁzumab in

I ncludes nonitoring the anount of bival ent

the patienti yplasha pnsarem ip abow 1 seimlayhighsr. fvamfmbodinggt infravenous
1@@%}?&“# ig%ﬁ%nﬁx?trepémtql@gatw ?ﬁ; fgﬁﬂ% fh% xéJEP 0?15 ient H&ahzumab in

ent nata |saoveapre |ne
thetpatiestPopldsma pr sarum. In an embodiment plasmapheresis therapy is administered to

the patient to to reduce the level of bivalent natalizumab in the patient’s plasma or serum.
[034] In another aspect the invention provides a method of treating a patient with an
inflammatory or autoimmune disease with natalizumab by administering a dose of

natalizumab for a first dosage period; monitoring the amount of bivalent natalizumab in the
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enbodi nent treatnent is termnated if the anmount of
bi val ent natalizumab in the patient's plasnma or serum
WO g00abaatt2 1 ng/ m or higher. In an enbodi ment PCEHES208TI005265
is termnated if the anount of bivalent natalizumab in
the patient's plasma or serumis about 0.5 ng/m or
hi gher. I n an enbodi nent treatnent is termnated if
t he amount of bivalent natalizumab in the patient's
pl asma or serumis about 0.1 nmg/m or higher. In an
pati hdfRE br sdthmadRH@UBe ﬁmiﬁﬁéiiﬁeqiélulbﬁ?ddg_&rﬁfﬁﬁgd sdconddose of
to the patjent to redquce the |evel o ivalent. . .
natalizpayap baseden thedeyel ngw@lﬁ“ gataﬁm 8‘?365‘45%11 ﬁﬁ?m}rHStSIPPg a second
dos€FPRALIIRM atPfod 8 FBEIRY dshSe %é}ﬁfc@ BNd h8maf§teihs Ry Reodddose of
the patient to to reduce the |evel of bhivalent
natalizuaiab foneis ormerssupsaquentsecon] dasage Beriadss Wherqip thesepepd dose
impPSVRL hed %a‘?ec‘tggdﬁ?/o& Igtﬁti%ey %@Eﬂe"c?ea%@ﬂﬂ HBReAn8BLddAd Bbage period.

treating a”patient h an inflanmatory or autoi nmune
[03%i Jeswether pépentitheliirvention poyvidea micthodrafifrpating e patigt with an
. ~nataliz for fi . [Rels cly
o A5 el Wb YOE AR BG4 B s or 164
in tior patntigplhsmiang seihven;fdetamining agieospend dosagd peaodohinatglizumab

second dose. o0 al j zumpab _based on the | eyel .qf .
basgf G He AT BT 1k L6 RRPY At P2 Foigemi terng thy dose of
natdligﬁﬁla_ﬁfto ﬂﬂilﬁdﬁleﬁﬂﬂw tlﬁé)d%ﬁgs peﬁtbtﬂf add&ﬂgﬁnl : ipteri'gg ]tcﬂhe éove of
adm ni stering, the secon ose of natalizumah for one
nataljzupRgp do T RAYTERAYCT OBE h 1ol SUETPEY BHE® RERQHS: Wi R the dose
and$Rs SHOAAriphdV QN6 Safehearidred ficaydd fahe BEhthGRE Yorfparkd €o the
treat ment_during the second_dosage period. [ Qgg] In .
safeiy andier eligpexprovided; iy Ba stapdard dose ard desage pRORC f natalizumab.
[O3§jf R dndtheR afjitlct BIalinVeriidndRoviRkd ARTERISH oF RingiHAiAALB R0 treat a
I sease W th natal i zumab "by determ ning the anmount of )
patiegiCatith an im@arpraetosy ot sutgirampae iscaserhyrficterativingithe agognt of 1gG4 in
riod: —
eS80 W00 Bl U LTIRLIBSR 054 R s perods
momithring the éevieh gf biveledbsaalidunmlt il the patédntisplasne prgerenduring the
oyer the.dosage period: and, adm ni ri
res 4 DD ERPRE b A a DI 5 WA LR pRRl bsea on
the dovageofigG4ddshe piticneisplishe atoemmnnd dosixglevelesfibichlent

I.nproye the safety and/or efficacy. of.t trea nt .
et TAb AR (RoPARE: § DT AAGRGH CRTTSIEEPEIPoUGEd Y qptalizumab
for BeRdeiddsLaEE paricd; dad agmimisterag ted ssdah@ldoseutalataliz0@@b for one or

I n anot her aspect the inyvention provides a net hdod of .
moyesUREeERIeCoRFHPS2EE Periedy Wheein thentecond fosgpnd dosage period
imprb¥d MHIERERY dndbr SHaLABRIAE neh®ease by deternining the

amount of 1g&4 in the patient's plasma or serum

admi ni stering a dosdesfriptionof shedyensiona first dosage
Deﬁﬁ?{o&g; monitoring the level of bivalent natalizumab

I'n e patient's plasnma or serumduring the first

[03@bsEhe tepms juset] hetemndrave theiyordinary oreanings casagtifarthskelew, and can be
er| i tali amount of 1g& in

ﬁlrt?‘ﬁléurg(getr Slqoe%‘?ﬁlsﬁﬁ Icéélrr%gp%fﬁg ggﬁc%ﬂ%a&] ﬁbn the | evel of

[03B] VAl "patientbal'subjech b used inteechpaigeahly hereph,ds amhuoanswlegsrptherwise

ind%‘%{é‘d?' stering the second dose of natalizumab

[039] "Treatment" means any administration or application of remedies for disease and

includes inhibiting the disease, arresting its development, and relieving the disease, for
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for the second dosage period; and adm nistering the
second dose of natalizumab for one or nore subsequent
W@ emonaidnsage periods; wherein the second doseCHO007/005265
dosage period i nprove the safety and/or efficacy of
the treatnent. Description of the Invention
Definitions [037] The terns used herein have their
ordi nary meani ngs, as set forth below, and can be
further understood in the context of the
exanipds; ibfyicaating regr{BRA] oXrespaingenrépaining s ldnt.ouissihgueradefective
i nt er changeabl.y herei.n,. i.s a human unl ess ot herw se
R y.e%_gm?la{;’@an gg‘ilmﬁﬂroc%‘ans any administration
fooor h‘mﬂﬂ_ & _iﬁeﬁﬁllgﬁ E\nég_fls Eitiher Gl tempbRiry 6f596§1@arﬁﬁd d(lzésﬁétidjﬂ es .
i nhi biting the disease, arresting its deyel opnent, an
[002k| Idesen gPene the et of pRipExUR admpysiehde agatient.
[005 P O¥I8§e0 Beri@d” hBRisAhL AeheMetWERAhE aBfhiMistridn offd &Stk ABd the next
or defective function or by stinulating an inefficient
sucpgssivegdmipiswaon afey drsaailhagossaeanesiodimaeshanse siihgmg oy more
furtibr &c?@sfg@rb%gé PP&és%étdr‘hg% 308 cofdsife’ neans the

anoun natal| zumab a inistered to a patient. Rg)os]
[004 Do'Sdajelipemabddr "Mataligumab™t ismehuyeanizedrantibedy against VLA-4 as
adm al.on L€
acsSSE S S 3 OB A0 BB BESRIE ooy
refaseriide innieeinentireties. fAlst hentesiptadatbireie ale stheo antityskss, specific for

I in constant.. [004] "Natallil,zumab". or .

VLR ik B Tteg RO Aoty bag 4 LS Rt s
6,6%2,(5)%%512{[6 gbﬁgﬁpﬂ,hdﬂdﬁmbﬁalﬁﬁm . Mppl&aﬁéﬁmgOMfWZ% by Relton et

, 665, i are herein incorpgrated . by reference
al. Thegttbody cap Be P@?reﬁl byothe mﬂt%w[ﬂ ﬁ%@%seﬂé? Ihese gpguiments, by
mafin{¥ian 2811 iegﬂ‘ékﬁ&_l SReshd, lafid fb?_rtraﬂbé%rﬂs antiftfall BEBrBghioéistems, for

not limted to, immunoglobulins described in U S

exapml%ﬁtanﬁé%ﬂl? 80#®2, 503 and 6, 551,593, and published U.
[00§;~It Iﬁg%ghﬁﬂéeﬁggﬁgfr efflifled l%%ﬁ&@ opytl@ﬁlggﬁﬁcaﬂy Afectivd898unt," used

y can epared by the nethods disclosed in
intdrtiemgeadyusen tgoubisuffinicnt foamre et 4t legsp petiglly arrsstdhe pgnptoms of a

..and by transgenic..ani nal .. essi on systens, for

dls%afgﬁﬁg/gf ﬁ}ercg%‘spg{e?%tll%&gg(%%IS&%OS] A "pharmaceutically

[00e] f Actserotordamantapdnist” i¥ aiesubsente tmk gcredsee one vemore effect of

nmount ," used interchangeably, is an anount sufficient
ure or at |least partially arrest the synptons of a

[004] S B 8caHvdfsidntib eheCodidngd 604 sabloghd test filbih @gstive] tOPokitide,

. "serotonin antagonjst” i.s any substance that decreases

indjgagng thegavelopmedt of Ftibodisst oni n.

[008] "Titer" is the concentration of an antibody in solution.
IgG4 Antibodies

Ser

[009] Antibodies are proteins used by the immune system to identify and neutralize
foreign objects like bacteria and viruses. Each antibody recognizes a specific antigen
unique to its target. Immunoglobulins are glycoproteins in the immunoglobulin superfamily
that function as antibodies. They are synthesized and secreted by plasma cells that are
derived from the B cells of the immune system. B cells are activated upon binding to their
specific antigen and differentiate into plasma cells. In some cases, the interaction of the B

cell with a T helper cell is also necessary.
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[007] "Seroconversion" is the change of a serologic
test fromnegative to positive, indicating the
waelewehiaament of antibodies. [008] "Titer" is tPEI/US2007/005265
concentration of an antibody in solution. 1g&4
Anti bodi es [009] Antibodies are proteins used by the
i mmune systemto identify and neutralize foreign
objects like bacteria and viruses. Each anti body
recogni zes a specific antigen unique to its target.
(010 o ghagioihiliis ass Beayly yplaspraopreiediss, oftet ngth added sugar chains on N-

u perfa hat f tipn . . .
o BRSBTSyl TSEA LR gy i s reicues
TheBagie i Cef dagh khidbod/ie adasiongd. {ADmtibdyBag &k nfordinerisgdimeric,
I mune system B cells are activated ypon bindin
trimefig; fetraperirf ROLARETGy 817- AP TBPTIRFTEN A W ehepe w%?cg’éﬁﬁlat consists of
twoqaéﬂt&al héhv%r%ﬁm%%ﬁ@ $wo i dticAt 151 chaifh ciindcha U diifide bonds.

| per cel is al so necessary

[01 1}1@@3 mﬁo@vq n@ew@m@x@mgf B praatl & E@ey gefime chgpse of
imrRAEE ?ob?ﬁ'& %@3{ g%rln% P‘nf? f@%pr%@hm?élg'éﬂg@%ﬁﬁ% a884 while p and

oCccC SI ona m no acid
£ have@ppmnafébeSﬁhanmomnds (BaCb acmvmdtanbb@ya ¢enstant region, which is

the trsr%)r}qg iag’lﬁn[rr]n Gl rfg)uﬂ{s §f ﬁlﬁ sgmg%ﬁla% a%qagFerlle%ron whlch differs

taneri
betweénYimmtagstobmim e ldﬁ‘fdrhﬂtB celitss bﬁt <3 tbé satmmfdrdﬁnmrmaioglobulms

eay, ai ns nd t |de tical chai ns_connect ed
profiysegby i piige B bipf v e el B pp@REEEIoR tomposed
of thiee \dvn i Biit hdve Q hm@e nglaﬁdthe coﬂ'sh@yt rd@iﬁh@fhédl@sdﬁihsqf and & is
|nnunoglobullns Heavy chai ns aand

comgnsebef R dpainso ThevAableidemainAf fry & Yybiy ghainis gamposed of one

'dor®RR’ ThESBIRhHnS 2 a%%mpl(ﬁeﬁhﬂl% ac%clliné1 e’?ﬂéi‘e GR4180 Bdtfie @mino acids
constant region, which is the sane

between erigiasbdomainsofThelgare apky twiodypes %tﬁtghé chaipj hapdk. In humans,
[ I
the% ?x%fsgxgllaf’wg'upghls'l %xg gé@'t@ n! BN Qﬁ’t%&g)l*’ lEaQﬁ h‘éjat chain has two

ent B ce e sane for ]
suctesmivecighwing: one coustahy eed ohy vatiable domaiB. Bl appresdmyte length of a

. .ch ve t he. constant region conposed of
hg}ﬁﬁﬁ%‘@ Iﬂ%ﬁg’agg %’d%l HAVE® g“rﬁ‘gnge regi on; the constant
[01 2]3 g’[‘hkflnmhohﬁﬁisycohhﬁisét‘é oftvanhleawyi aﬁdmmi@ledhajﬁs fDegether this gives

six v o 15 TR Rt T SH g it papin
creAAB3 R B&t (Badn@id antlf@ Kinding) fhg@eseAbd aﬁTH&C(ﬁagxindﬁt crystallizable)

bet ween constant donmains. There are o types
fragrpepits wherganpensinelgayes bp}%mg%egl%éy aaff@ §|ffﬁgP£i’1“ a%CL fe
fraﬁ%r}f 1§)ﬁﬁn{eﬁp hlus, AL RSO HE PR SAtIREYY BR&E thbRidther is called
thain has two successive domai ns: one constant and one

the Fab ifegisinentl obas epmrdred @f pho consiant and age Hapible dpmgiy of cach the
heag'g%@ tﬁeshél{t%mu%lgv cf(ﬁ tﬁé&héﬁﬁg ?/ ﬁfé‘aﬁll gGIL Qﬂrﬁﬁ Té?t% the amino

bse alns
terri[mgberkdeof thhi mr@rrws Thexwo yagihjh tdozmmsttand tmms thayl are specific

for 224 tha¥ iR e pn@ductcion.EnZy matic cleavage wth papain

[013] The Fc fragment is composed of two heavy chains that each contribute two to three

constant domains (depending on the class of the antibody). It binds to various cell receptors
and complement proteins. In this way, it mediates different physiological effects of
antibodies (opsonization, cell lysis, mast cell, basophil and eosinophil degranulation and

other processes). The variable regions of the heavy and light chains can be fused together to
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creates two Fab (fragnent antigen binding) fragnents

and an Fc (fragnent crystallizable) fragnent, whereas
w@epsiesict eaves bel ow hi nge regi on, so a f(ab)RCT/US2007/005265

fragment and a fc fragnent is fornmed. Thus, each half

of the forked end of the "Y"-shape nononer is called

the Fab fragnent. It is conposed of one constant and

one vari abl e domai n of each the heavy and the |ight

chai n, which together shape the antigen binding site
fonﬁta ditngle ahiinwatiableifragimennbcbv), whichretainethe offgindlwpecificity of the
ar.i abl e ins bind the antigens they are specific
paI‘FrEr‘mHHH“’tg Biicited their production. [013] The Fc

[015] apARGho£ISbEINIIRE BEbUPkd iM6 fiveRIkses) af iBtypbsibagaTdhn differences in
contribute two ta three const nt d i ns ,él?eigendl ngtp T
heayy ghain £oustant dopaaingidelo § I50yPERfe also defined

with %gﬁ C?a@ﬁh&qmlﬁ{%iis p&@ﬁ& Ivﬁ@h aﬁtrbotdlies&o \MBi¥hindté pathogens
ates fferent si ol ogi cal effects of antibodies

dependios mnuhich kG clgd. | igD, aqaésIgE@enstanvdaa@ﬂsuqorr@ﬁdreceptors it can

| granul ati on and ot her processes). The
exP?gs%|oggfyHu'lrr%gi§ons of the heavy and |ight chains can be

[016LisThe enijimidresrthatof Snghed binmgloeytepadduoga camiffer in thetrdeavy chain
ancf t%% II:BV%G'II (\{\@é Qxargsbgﬁ d )?fe{'glglg il%%gze? 'o? %tlé(?&ﬁ%é %t' tﬁé géin@ Ilmteh ?—Iowever

theg nmmemhoammthbmsgemﬁasys éx,antigen, sonfqnwd bybhsmdranable region. To

diff d
achiisiel i BBES SumPre Shpafiaied uiehny Hhead @ Bt if by ppeny
differit foreipml MsigenithAnstipiddiize ntiflidns oI ® lynephouvitel.

(01BREY 6 Rogumeri BRITaHAE R GEITE SROE BTV AR A o ight

chaiffC EREIP A 1dchl IR tﬁ%%ﬁ?@n Bﬁdirfgsslt%b‘ rfiss & the Qrio"_ail abiilant
anti bodies that a sin é)ﬁé hocyt e produces_can
1

immppegiebylin andeis rﬂph@évyaféh’aﬁ%a strauterd peblpod apg i tissue liquids.
Thﬁ)f?fh%sb% sgfg&fe%ﬁﬁ'%tan g%%%ﬁ%%éﬂrt%@ﬁfabgﬁg | {fisreBY H\Edlﬁ@ 'ﬁ"otectlon to

In their specifiGit
theffgtrus antts fiest weelks bﬁhfemﬁw itsoavTy invmpne sl stenp ég$ developsd. % can bind

o AR E4P5 55 S, PR BREE L 72 50, RS v

agadmdt ilpenby compmmetnt pctmhnma (uhakdm patbwaj), Bplsgmpdtmmyﬂaephagocytosm

o AL 3 G ERARIE e APRBLARNL B i 1201 1003

(7%:)endAIRGa0@mo)biTpdil J’IQGB arRSIgGRhiressi the bl enm shsityh UizG3ns the most

I nmunogl obul i n and | 0 u
CffeAE CpBRGREn A< By Uob Teivec o 1ERtlyend it fereY. Jaf4 does not activate
corh mRAL. nglCﬂOahm@dzhﬂhd Gadh S SffiniyQ JHe rebetdis daghbgacytic cells.
rebé providi ng protection to the fetus in its first

g%m@sl flinte afpdy and {8G% aHnitnis AETEPSYdathas
[0 1@}?\/ %ﬁ&%@iglobhhﬁ & (@g@@) Axﬁlb@saféx hgwgéenq&m%{ RRYEAS tinkdlo be

| e viruses, bacCteria, and un i, and protects t he

funlgb qgalbfgapn@\talqme Repsnthyp st sémmaldz,aﬁs\fat thénymoapyalency has been
cluBRGINRYhe iORSH BLARRLO B 1505 hARARICHI & oRe H-plus one L-chain) among

IgG4. This process results in bispecific antibodies that in most situations will behave as

functionally monovalent antibodies. The structural basis for the abnormal behaviour of
IgG4 seems to be largely the result of a single amino acid change relative to human IgGl:
the change of a proline in core hinge of IgG1 to serine. This results in a marked shift in the

equilibrium between interchain disulphide bridges and intrachain disulphide bridges, which

-16 -



and neutralisation of their toxins. There are 4
subcl asses: 1gd (66%, 1g& (23%, 1g&3 (7% and IgHA
w@ a0dy/10d1ggd , 1gG3 and 1 g4 cross the pl acent a PeBUE2007/005265
IgG3 is the nost effective conplenent activator,
followed by 1gd and then Ig&. 1g&4 does not activate
conplenent. 1gd@ and 1gG3 bind with high affinity to
Fc receptors on phagocytic cells. .1g&4 has
internediate affinity and 1g& affinity is extrenely
for Igﬂ% rdsOltslif] 23- ﬁf%m&mietdf Ian:o@éleﬁﬂ @hictiont bdtwekrethe i ekains.
bee Q/éﬁnown for so e funcii

FRHE MORGOERET M E o0 DOESsPaDe DG domps (g possibly also

bemsaipma lCHIC Hohiah fRaRe %umm &6thaihl) @gcmsva gt@blemheaﬁm molecule
of 1gG hal f-nol ecul es (one pl us one L-chajn)

and|dgen notreasily sxehepgs ha’égmlﬁeulﬁmmeg ﬁeeﬂmd’hé(ﬁlpi%eﬁl gepditions in
vitrbGheleRcHINEE nly BE A d M, b Jb%rmelealsﬁmé i@mle}axe (PDI) and/or

nonova ent anti'bodi es. The structural basis

FeRattler major hésiergpaapatibifity q@nplgé MBI prebated He g@qeptqrh@mng transit of

S BB LS ORI AT ) b

BedaussEgGAhls pra'dmmnamt)utx;sessad andarchaditions bf Chmntctveltlgen exposure, the
u rium befween.inter | phi,de..brid ad .-
biofR LT T LU T s ¢ ko PP T i i S tocties that

are ufiablb o/ ifmalaggerinanede contisivadscmntd thdsrhﬁfra baveomldye puteatial for inducing
t he H-_chai ns. i&cause of stro % non- cov

. ent
i ST BR COBRS BRI AR DB SEagmapts. these
scraﬁhlﬂ@d a6 plobien< Il vedaivtinal RAlE1iF) eThe ﬁgiﬁtﬂdanmm ¥nsuing

is a_ stable four chai n ol ecul e _and does not
blswgﬁqlty nee ﬁgﬁa)@r gxalpatinn, because thig, wall bereleyant Bnly in situations where

high kg@u edspohdRd Iar&mela ttd) a0 uh:‘éléféd £ ge}ib Eha KaPHERAS bERYeseht in the
sed in vivo Enoteln di sul p de | sonerase

bod(ypqgﬁl)e spmyp) time p:gcppla(cp.h s g:yntcpﬁtgh@mgmﬁgam‘pq;pﬂ IeGg autoreactivity

o ol Hiyl |
g e e e A o It A A peimably o
1ntdn§cramthnkmmm mﬁmitmmrusrrﬁncﬁec& by eomp@mm:-fpn@ antibedies| g1, in the

se r co |t| ic antigen
°as%%§%afﬂ‘%‘q‘ lflﬁeg{a%n i oglrg%’l y ea{/ngllﬁgg{éof t hi s exchange of
[01 BRI Mospineadtlesaliantibbdits tdnsipe0fond Bpeaili-land EBshdihahd have two

e SRR b S b RS SRR b ppecule ivalont
In th@ EARBTAEGA M howdvet Al f-@blechik aXeRMLR! iR Rivd drentes ghtiydidsthat are
fr a&gﬂent S, these scranbl ed i rmunogl obul i ns have a

bispsiigallymenevelent Theexrarignantal CHidenco FuRPRE RGNS stw of IgG4

strdahfre aEbioGhéMasasd %béémttb%rs 11834 ?,bg@ur&m xgcbaa sﬁmlésfuo%ot crosslink
be relevant only in situations where high I

‘qu @%@n% és- arﬁélm@tm@llv anpyalgpy; & m@éﬁsamwéﬁenftlﬂa@* antibody,
et
mogﬁ?xgglgeﬁ (+1ﬂnj,_t ﬁcf)fgﬁlﬁmnﬂ ody'ddEs mgéi%rﬁ(g wo dnti &gﬁﬁaﬁ’tm fraction of

I's cont ext he si gni g
IgCeﬂLﬁooﬂemonooziongl apil glotychanad) lackstiecavaleny siteractéen batveemthierheavy

cham%n ﬁltxtl i rnamta%n%?4 as ai}gv\/e&gdrm striic g%éwwaﬁoglgcdv? ?\E {Jc?ﬂcfs and

I hduce
blsmiﬁcbaxmbmhes@m be rfomﬂdanq;ﬂma) fwhiet auermdsstlyn ot Bmiumvely, of the

Ig(f‘ﬁleI tlyg{e.g 6ua1?9{ta{i9eﬁy, e leve o? Isﬁspemfic reactivity can be predicted from the level

of antigen-specific IgG4 antibodies.
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[018] Mbst nonocl onal anti bodi es consi st of one type

of L- and Hchain and have two identical antigen
whreditegg1si t es, whi ch makes each nonocl onal ane@os2007/005265

nol ecul e bivalent. In the case of 1g&4, however,

hal f - nol ecul e exchange in vivo creates anti bodi es that

are bispecifically nonoval ent. The experi nent al

evi dence supporting this view of 1g&4 structure in

vivo includes the observations that polyclonal 1g4
Natalizaimabli es do not crosslink two anti gens I.e. are

o1 BB L Sk b Ry v

agaﬁﬁ?ﬁleQMOﬁl%grms oMFW afd o BENNatafizembb baimhing |hufr[a@Cﬂ'dn@é\mﬁk regions
&4 (bot h nonocl| onal .and pol ycl onal)) | acks, a cqval e

andi tﬁ@ emaelerrmt%yxﬁ@m%g FReaeRP of RampEne ppjibady that biads 1o ad-integrin.
Thd Rbl¥cAlaP % o?n&t%ﬂ&mﬁ?ﬁ?is”l PllY gaw&fs solely via

non- coval ent bonds; and bispecific anti bodi es can be
[020b uiaidies byl Yesineck whd othewrleavmb@w;z the ¢linierl edfiedcy oif pdtiptegrin

blo %d%hﬁ % %nét%gl lle )é;g%% hﬁ%ﬂo}ﬁg}eﬁt S ??‘@ﬁ ,fah an r?l%.l mT)del of MS

peci C reactlv

(Yedﬁodﬂd_&tl ae M&pedﬁﬂﬂﬁﬂﬁg@ﬁéﬁﬂ%@;cﬁmn otk g Zxpakfled. 011757]:57 -68
(19% ﬁégﬁ gtr%.it,) je&fz‘grgrzrgtg%?% ? §"1 ld1 qgaﬂéﬁ‘ kgeq all(n% SE i\%tla Acad. Sci.

96:6@%7690\18418997. unmése Ql@ﬁtc&hﬁﬁ]shatﬁ’& that mmﬁwghh tiegiadeby abdund

th | enent ar -determ nin reion a nurine
antibidy BURDTY ARk eRranuls PUEceon (Hthe o ARG thiss SpEPH, e hypothesis that
o4-WRE G & a Rarzad fof MBhetpedtdds, k[h'a@dﬁiohoﬂfese BQ%Watlons support the

St udi es by Yednock and ot hers_have shown, the. cli ni

hypetheastsdbgt tﬂ?"lﬁlﬂhf}&wl?@@qq)’ﬁ gcyewladioniip thedbrain yilhprgyent e tocat

desﬁh&t%@éﬁn?&?@ mn@ﬂléﬁh% thesie g:ﬁ%hné ARAGBERS, aﬁa%ln‘&g which
(Yednock ét al. ure 1992; 356:63-66 (1992):

chamtmeeM% lesiqns. Nagalizumab is the: fist Bgibody ngcteﬂehﬂn%ﬁarget and

clirlal dath deIEUTHE Rlevaple drdis dcimons aBiAGKS 0 2.

(028 mMYatidizamebl ig hatentbér Dfmeqnexrgutg dessarimgoytsdnowurad the Selective

Adfgsy Ve SUOR) ST SRR g in G481 (5 catlea vEA-4)

andﬂggi‘ﬂt iRte@eink NehiBikLihdir ndd18@ilar iBferdda ohs O dRRIghh@ Sntefin receptors on
a

ion, these observations support the hypothesis

endohgliaheellsk G- ank MAdCA ML resestively- ﬁV IB’F%'?}WSE’ molecular
mté%étion@ rr?a‘fﬁfﬁurﬁé?ﬁprk@&ﬁé the @8driiitnbhOMd®erE8éRfiléhkokb i8s into sites of

i nsul ating sheat'’h covering nerve fibers, and neurons,
infiatrineztionh ok futher meshanism|of siatsigumpb eeli oy WeY Heile syrpaess ongoing

mﬂamtrrgl t ante!aaoo% ug d{ Egsteﬁq sgies ? 1ﬁh1¥)ﬂ r%ethe ?\'ﬁgra%{lbﬁ] %)F&J-I -expressing

nonstrate e re evan
leukbeyadsegith ofHe? hkandsl‘iﬁtt}aé emsrca]ﬂnlmsmatnmfdsmbpomnamd fibronectin) and

o R SRS S RO e MR S50 oumat may

suppidid ioRgoing 1ﬂﬂahm6ﬁ4r§ @ct@x&iyl #dhd/Hibeab} sita dn@ﬁbﬁblt AtrthgF rdtSuitment of
inhibits their molecul ar_ i nteractl\/%ws with ¢
lmIF‘H{“’e{j‘?uSﬂnToe‘Egﬁ’l"Gii disgyyes. Thus, treating

entry of mononuclear leukocytes into the CNS and attenuate the inflammatory process that

patients w1tg% tilzumab may block
results in demyelination and axonal damage and ultimately provide clinical benefit by

reducing the number of clinical relapses and the progression of disability, including motor,

visual, and cognitive function.
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endot helial cells, VCAMI and MAACAM |, respectively.
By i nhibiting these nol ecular interactions,

womaioahozammab prevents the recruitment and egr eBGI/U82007/005265
| eukocytes into sites of inflammation. A further
mechani sm of natalizumab action may be to suppress
ongoi ng inflanmmtory reactions in diseased tissues by
inhibiting the interaction of a4-expressing | eukocytes
with other ligands in the extracellular matrix

Phdrfd@Rafick 0f Natalizuigtnectin) and on parenchyrral
cells, such as mQrollaI cI]s \/CAM:

..As such, .
(022 Ealorring Bhep o ips oHi 197300 B Q85 ot pagfizumab to
muf@ipld é&’er@ié@ adants Itﬁ@m%aﬂl ma&hh&mtob%mw SérufPEdréehii®ivin Whs 98 + 34
i rmune cells into inflanmed tissues. Thus, treating M5
re/mas | Mt awragfs Headytstatgmatalisuyiab corgengatipns gyer the dosing period were
pp@?ﬁﬁm K %Xg-ﬁéaﬁ' lﬁif)hfe"b? 16N 6395 ﬁﬁé ORI WHE a clearance

proces results in el rnation and
of Ifxoh amL/ham gﬁl@dndtnmutlpmphme P BV itde & Wftﬁ egisispah afith plasma
ereducmg the nunber of clinical relapses and the
progression of disability, including notor, visual,
[023hdAs agasured én fwictitoreipomnsaboikioneissey, mfalidamabi i&miﬁli from the

ioh 2GS e B T AT B S0 Pt i

obspa/atiehy ($n célhaﬁmeaﬂ wnxremwﬁmgﬂns edheed)mequ 1 ug/ml natahzumab.
concent,rati on was 98 /L. I\/lea aver,

Hog PUaySIes HeaRis, P50 B O gR Aoty sopya semples, receptor

sahﬂ@t%ﬁ‘ 8¥ddad r¥@li RePhal80&IgYmBOThE effect ThRE résRRFrom
f-Igl?ﬂf%e of 1% dg}@s was obsegmled wWth a_cleara

nat%ifzulr@b AR ITESE, of FRAEGAAR Bl R honAgiCHantipodiss o the sgrum in vivo,
resﬁ‘ltlﬂg% £ RIS 0P hbidity Whit ?o@nﬁ@ MRV dH®orld WaBlotifd sfff‘g%%ﬁﬁx’ij antibodies,

ninvitro receptor saturation assa nat al i zumab

thissthangegpruld easiivt #ﬁeCt'paﬂenqst Uperteld. (K @t@ymmeﬂnma@l e
natg %?xlgxgabaatcngitg tu& ﬁme]blbl&{ WOP d-mgit lflég}u&nv\%ﬁ‘oﬁ%%hﬁhﬁﬁblecules
adhesi on,

bser vati ons on ce ere stringent
rerrmmhhﬁg inthercdgulaties afien) ga{umbnﬁvanadra;smahhshddwéht endogenougyigG4. Data

1ndgc§%5%€ag%ngz%§ P%?pp%é?smpngf%ﬁtngp%%% %1(1) faés‘&u 5 notvef$ & E'é‘lg@lvely short
peripdastitifie (Hoads thQiays). ﬁfhus]’htht:hlrelﬁcftﬁﬁbr daEys the Qawlet of lm@mhant natalizumab

natliz mab s I n ne of i ns with other
preg E)‘BBF@@BP‘#?F‘?‘ﬁg éPﬁﬁ?‘iﬁ Gglg?_{ Aesulting in a
[02|4?S§\ 9picalviadbé Yoramdo Q@{oa@@ 34 Bagdt 200 WOTA00N /] @ hehans. Based
ongﬁlp‘%ée chai n anti bodi es, i s change .coul d easily

tionscidhe stolshiorperry, ovlaan nptalizamapds presentab A Qivsgpl the typical
nacﬂalglﬁbﬂ M@Pﬁﬂﬁ@&tlhg hBY%o 'rﬁ‘g H&% A ARGt omsat fdu'r kRkY¥ dosage

cone from bival ent nol ecul es remaining in

perisid)cthe deviebaf bivelent eajalizumat wevldaangssfrom) Q. % tamO +#f+t1g/ml at nadir
levglg Sg&géhq{f% 0. lggfg/mgatfﬁeéer\%&%tfﬁ%ewgll %ﬂhﬁm@ 73CE593 receptor

stol chionetric fashion over
satmnatlan lavelsyobstryed wity nasalizuinabi inpati¢rssamples af agdiy levﬂw JFunctional

satura 1on w1&xooli{1z‘§lex?trnagﬁyzsﬁr&a%eoclcgrv ealt 1 ?xg/rgi. \ﬁlle%\;el %?Bﬁ)aieﬁ't’ Hgtghzumab s

however, increases significantly with lower levels of endogenous IgG4. For example,

vol

assuming a nadir level of natalizumab at 10 ug/ml, in a patient with 50 ug/ml of endogenous
IgG4 the level of bivalent natalizumab would be ~1 ug/ml (or saturation). So patients with
levels of endogenous IgG4 lower than about 50 ug/ml, for example, may have chronically

saturating levels of natalizumab throughout the dosing period. At an IgG4 concentration of
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present depends upon the starting |evel of endogenous
lgA. [024] A typical range for endogenous I1gX4 is
wW@bwatoA0D to 1000 ug/m in humans. Based on PCT/US2007/005265

cal cul ations of the stoichionmetry, when natalizumab is

present at 10 ug/m (the typical nadir blood |evel

following a 300 ng dose adm nistered |1V over a four

week dosage period), the |evel of bivalent natalizumab

woul d range from0.02 to 0.24 ug/m at nadir |evels
aboytahbeugimil the lBvdlDf Jgﬂnﬁ)nctlms@vmnu@@ahmnabeatwadm lgvels would be

2.5 ‘\\%/E’ﬂ \B{gl? ﬁévegr% &%rgﬁorf‘ aff%l%{h@fhdaﬁé@k%j LEMEELy, functional

zuna pat| ent sanples a evel s. .
leveléxrﬁnatajmhmabamméﬂ)emhe sandasthe aieasmred andir levetsabr abaidd ug/ml in
a ent na

al i :
« poffpo il R8s 4R Y MReR vl £ R e Rstpgperisg
(028N dRgMB RNEMbUSH calE@lranGmﬁiﬁlive méi@&i]léﬁrﬂgpzﬁldnadhﬂl d levﬁl of

of natalizumab at 10 ug ien
endegenghiy lasidh et Foyerbaly h sy Byl bt SrbonlAdh ygphayout 100
ug/rYl\p 'él)gut% ué‘nﬂ' bl f?ﬁ%/ﬁﬂt & MouPPoro wasuld BkélSHaSe \é/'v%ﬂl different

| evel s of enous | ower than about 50 ug

clinfcg} p@ﬁmtb na umah éhmaéwm@amﬂyn@mm develsRf qnéeéffrsouéﬁgm

At an g4
(mocg%{%l%en% rat qulm ﬁﬂghgﬁlfﬁﬁug 4 tﬁﬁe evgd of fully
[026]uriBhdse nalcylatipnsdlen demanatamqmuatahzm erxhlilzitseﬂtsmwﬁﬁ@acy even

[ el C
thoqgilaconc%ft{ga[thng 8{?&’ dbﬁlo {cc?u %.ﬁé)? {efvég : 0 n A o) efeﬁﬁ every month
in typata Ipatdentarevdiving atbmﬁcﬂaﬂ:l daaw {460 mh‘@byrﬁ‘ésmlﬁlenbnmdr a four week

TR TN D W
only PadhilPnHibitc KLY piirt/o el dbsihg poodbHy@evakén & hﬁﬂcbnty of

a patient with a | evel of .endogenous | a
patigb oM HONRY 1086 MW SYelh oL e OGNS0 by AR nefBpigrels of
bivat&d ﬂé@ﬂlﬁhmaﬁ%re@@lt HOplonga® ?&5 shteifdion wiith aR@liumab, resulting

zero would I'ikély have a very ferent clinical

in cpmplate mhjpitipn nﬁ@aﬂntzm%aftmawdpeﬁﬁ7efﬁf thefosigRsripd|and more

pro#o@ﬁég ltulﬁgﬁ% o%rl:g? Q%@Ig&i&\}é Q%e 6%@&@6%??51’ &11[?50 A d}tl 'ﬁixat those patients

are giad bighert risinef mhsos déﬁamxﬂateebmm@treatad avllﬁhzrmdiiumab

[OZ‘EE< o%.g ch%t BBSE; ie%%ﬁ%)}ee \ég {ogag fn%tl\hz ;mgi% rﬁh{l% ia\%ggi%e interval

willell&s yffenn It’liehnadir eyl cfdivadadt] faliyactivensthlizngataargitedgla Fdr example,

dose of. 3 V .i nf usi ver four week, dosi n
in g Pt D0 DL P BT G L PR gy I e gre dobled,
frorh NDQigfRBtCNmeBhI, il thalleveRbf Bivhnt Sntiboldy mﬁﬂd hﬁilb,ylncresmg from
i nhi bited during ﬁgrt of each dosi n

0.5 byl (hFIGSY SANroBF A B RE/ESl (e ST FAGEE ShaoHita o 5G4

level§ Mﬁlt Sotlfl a8fREOHE NS of Bidient) 'fﬂk‘_s%ctﬁ%diaﬁalﬂzﬁi«tﬁb @nfibody present
bi val ent natalizumab my resul t pr ol onged recept or

duringta desingoperigdiinclyde hpdy Wietaht, qoesfemttﬁrﬁgn?qﬁ%mp pid geatment
durécffmi Byl DA % a%édrﬁfﬁg orfl Fﬂz%a@ Rgeradicesfie Bo&f‘ @eight can affect

osi ng perio nore profound Inhibition cel
natalrzafrfabdkveigby @p@o toesfjdenge3 05. 2 he/mlcaddist 16Hgiml. t hat

[OngI ogﬁhg &@téfect of AVONEX® on pharmacokinetics is disputed, data derived

from a small subset of patients indicate that nadir levels of natalizumab were 12 ug/ml with

(

natalizumab alone (which is in line with all other studies) vs. 25 ug/ml when natalizumab is

coadministered with AVONEX®. This is a difference that again, could triple the level of
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are at a higher risk of serious infection while being

treated with natalizumab. [027] Any factor that alters
wo b@7nexdiz | evel of total natalizumab during apdDESIYPE7/005265

interval will also affect the nadir |evel of bivalent,

fully active natalizumab anti body. For exanple, in a

patient with 100 ug/m of endogenous Ig&4, if nadir

nat al i zumab | evel s are doubled, from 10 ug/m to

20ug/ M, then the | evel of bivalent antibody woul d
bivdlentplagalizunmbesolagnits. dbveh iF thig bﬂ’ect(ihxéﬂ satistigelly sighidicant for the

poppitigtte e “Hrs O GEE b pRe! PidartufFeiel o B

conf:&ﬁti‘amoﬁﬁ bf MS&alAimb foiteén aBinall @xﬁiyhhl&f' o aidividuuls rigcdixld cause a

SRR ALREAY BAPETk BIATE ORI B TP IRoRS | el

[OZd?SHaﬁflzﬁlﬂh@h‘la&lﬁmmlﬂisfér@d fpeasdiynsindi a‘l\/ﬁhﬁmreekaﬂtervals The
fect natalizumab | evels by up to.three-fold,

numyler o prigr dpses of patakizumab mgy fe°$ Tyl leypls ﬁzsnﬁgwnpﬁlegunng each
sub?éc{ eht ddhedh rﬁorQ:QaJBPfU BB R G fe%efssa{)géﬁ%' {Reease with

a derlve froma smalT Subset of patients indicate

rep@eﬁ desing §i ug/mdhefore deserpamzher fuadb Wengimi for dysanuggben15. Thus,

Y5t uglllazéez\ﬁ,% ﬂquﬁtéll(?ﬁféacf eérl]c?srl]ﬁ 'a: : Qﬁn;lambt :ﬁsal | other

Medostsmfriireatneskt wit h AVO\lEX(r) This is a di fference

ai could tr leve
03 eyl baboh i B R Rl
Thesd@kiofhatatibliynab admirdisteedtantiahe ddnﬁga ppmld)catnaglbeéﬁxekiabgﬂs allor a

i f AVONEX(r fects. t [imt of t ran or
class PPN CEMEY e GRS TSRy b BRE Fest e, Er 528 T
embotiR@ht fYtaliAiethab id dahSnistetedCd? 4l dds€ 3P EBmPorE 18 Tivlei 8@ Pér kg body

change in the risk profile across the total population

weight mw dfasiony @‘é@}mﬁ@m pAtredidoRRgt Brializimah ey pe gdministered to
all ﬁm%t &db¥ clfs%‘bﬁ*]pﬁ Serftd ui‘deﬂéndeﬁ%fehetbeay adégmxbﬁwrﬁmeﬁfs For

prior doses of natalizumab nmay affect nadir |evels
examgi@rln encaodimemqatadiepmab bssmmrﬂteré@ by éosemfe?rOOang by IV infusion.

e t i
o3, PR RN GOR SRl E g i AFEEAE or vt
basg@ on gimarn«bmt of bseleny mb‘@liznﬁab ks paﬂiymébplasmayr serum and/or the

j e e ed_dosi Met hods of Treat nment
mnf‘b‘%dﬁ?lf@%ar“ﬁg"@é{?tﬂ rég a‘éa%“r“r%é’%.s r|ﬂlglns of natalizumab wl |
[OBD]E hoav erhbodineat thetansoumn ofibivilenThetalingratoin thapalﬂlenx’lsnﬂ.’tsma or

stered and a per, i od ma Cros .
sergi inglor S saa Nt TEG( S TE AT & B B SEPH A EoBRugi during a
dos@iy ptidde Mheh@l: of bi/aledx agfligumatman bemfuﬂmlﬁmtduecﬂy or may be
natal i zumab i s, adm ni stered at a dose

deternigeqygr estimated mddgctheisyeR aphy p\ga'quqgstg% ﬁ}:n%(ljlm oI IgG4 Cand/or total

natﬁhiﬂaﬂﬁh'tﬁ@bé‘tle@’ fﬂld&%& SRAR fnd éﬁlabﬂaﬁﬂgapegfﬁﬂatﬁl% the amount of
adm ni stered to al patlents or to a class of patlents

bivalegeprsplizramabogn ﬁﬁéaﬁéay ﬂmsr: gHasyemeRts- pati ents. For
a
[039?< ﬂp%rgemb 1%n?{ﬂ%%§i%y fo If%’_?@lﬂ il Paferts AIGhDbSEEhRInay be used

se of 300 usi on.
to determine a suitable dose and dosage period for administration of natalizumab, either

D

NL .
nSstne,refd intravenously.

prior to and/or after initiation of treatment. If the amount of IgG4 in the patient’s blood is
below 200 pg/ml, below 100 ug/ml, below 15 ug/ml, or lower, such as undetectable, the
dose of natalizumab determined on the basis of the amount of IgG4 in the patient’s plasma

or serum may be lower than the standard dose or lower than the dose previously given to the
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[031] In an enbodi nent, the dose, either weight-based
or fixed, is determ ned or adjusted based on the
wa@emano3ief bival ent natalizumab in the patientPGI/phrgmens265
or serum and/or the anmount of 1g&4 in the patient's
pl asma or serum [032] In an enbodi nent the anmount of
bi val ent natalizumab in the patient's plasnma or serum
and/or the anmount of 1g&4 in the patient's plasma or
serum are determ ned during a dosing period. The
patianto uhilso othe dicteanensts dnaaalpeziudmamlobgerdhmethd stagdlard dosage period,

1di %ag}/ or may be determ neg ];)a est | rrat.e < gdl rect llé('the
or Igneey Thar QN ofg 1ore Preyiowly shstinie 6195?%@5“3 &/ of" PSTHe
detéraiineéd doserhay be bélowBl0 g by SVihAsIon, die dxegruihaddosage period may

cal cul at . ng or_esti in .th anmount . of bi val ent
be IRRESE LIRS i RS AGEOPRLRE B B Ceny 3y infusion and
the H&eﬁﬂlrﬂm%g@ﬁhoﬁhﬁ VBOLoR exodlaﬁww@kk he patient's

asma or. serum nmay be used to determ ne a suitable

[036|b sk avembriiaget hermanf of bixalentnalalizumalyingfpatient’s plasma or serum
durﬂm%tz?ﬁfs? HS@% pehwﬁf] gnge Red E@da&%% a3bLdid ddik bif AhtafSimab for

treat ne mount of g4 in the patient's
adnpihistrtipn fayal spponddosage petiod eF@wxm@l@ gf e mordtasingsbows that the

amoutit bw%ie ltggﬁ!muri% ﬁl e #d{f%gt {@L&R& 81% Jl’{l:l% l‘g]%%ﬁlﬁ%i‘)g}’e a

nat al I zunma ermned o
predgi&nined tdvel gatingtihe’ fsrstprloasgwpemods thewnorreatedbosé¢ ofimatalizumab

s B0 Gy G et e Taslerog i oh Bt e Ehfup prattion of he
natﬂﬁ&m leﬁe’lldﬁﬁnme sseohd dgage phﬁﬂd t(hbelswahei predetdonigd level during

ot 1B it SEE G OpRAPERSS Peri SRR AEHE BLIEF RIS, bY

det&%ﬁﬂm@%}’seb&x@&é&%\%@pﬂﬂﬁ t}ibYﬁﬂsdedéf HSéddnd doB&ee period longer than the
det erm ned_  dosage period nmay be |onger than four

firshdesege period. 1 byeletrminiog adecandiigse fevgdhanhsdirsigpsggnd a second
doshé/e b&HidiBioRPerdRth Hﬁeﬁgﬁa g& P& H ORI aRPId, Atk ﬁ%)letbﬁmned level

ger than four weeks. In an enbodl ment
manh@ ahwutdfugdw,aab@m 04 agami, on gbeuti(hl ue/jpalt ﬂé‘msegm}si %@ﬁmf

nat%fezt o m' i e)dyé bEBwia gtéﬂ&a{rd q?scba?gﬁlcﬁetﬁé q epﬂﬁxreﬁ %oyég%q)e}igd may be

a second dose of natalizunma
longetrthm s staadardriosage Fersec dlod eﬂmplgetlpeletewmindaalose may be below 300

t he noni toring sho t t he
me AT infisdr A1 Fo fnef 4o Pe BERPT mioy He 1bP e R Pl Bk, or e
det¢riiReddoselinaebabgibeditemyiby ey 1|nﬁjs6ﬂn zd'uf tha detchairfedrdotage period
dggjﬁf ?ﬁ{a'ggd th correct ed dose of natalizunab
may =3 OYVBP he second dosage period can be
ELI?@&'A%S% fo? Pl 8@ Bivdlaftueidaidumhbt he natal i zumab
| evel during the secqond dosage per| od to b?l ow. t he

[035} edie SRR Pl aptaligymafyna sqlehien. for gomnlon biglogipal fluid such as

pla§iRE BPEE GRS é‘ﬂ?b@ﬁfehﬁged 18hs at BAzH8e AGHQVBEnudorbant Assay
exanpl e, by determ ni % a second dose | ower than the

(EBIIEAYt The gé/enaog PEVHde deassays that mexyes bethanondyalent and bivalent

d fiy)i? LREREHEERAAY: HR8&uring th
natpliant EROFCRRY, P Bro e e G 0 R aring the
coricemftpsiont dfdotat h@tahzmmb aiskthg copesniration pHbiveleatmatalizunab.
Gegergﬁﬁttﬁ E]Lfﬁg seagzg Idescrlbed herein utilize antiidiotype antibodies specific for
natalizumab and enzyme-linked antibodies to the Fc region of IgG4 antibodies.

[036] In both the total natalizumab and bivalent natalizumab ELISAs, the antiidiotype

antibody is bound to a solid surface. Any antiidiotype antibody specific for natalizumab is
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may be about 1 ug/m, about 0.5 ug/m, or about 0.1

ug/ M. The second dose of natalizumab may be bel ow a
wG@r@ndedis2 dose and/ or the determ ned dosage perPCDUSIAY005265

be | onger than a standard dosage period. For exanpl e,

the determ ned dose may be below 300 ng by 1V

i nfusi on, the determ ned dosage period nay be | onger

than four weeks, or the determ ned dose may be bel ow

300 ng by IV infusion and the determ ned dosage period
suitably flxeudedn gley ELI&@ Tha lanmmﬂinLZCE_ilsSA champiesoff ar anfiddiatype antibody

Spe%lgggﬂ %al egﬁl? l | Zglﬁ?(g 035 %@Eqng)rgts%&gﬁhtséﬁagr Suitable solid

surifal:éﬂ de whq@&rplhaﬁaan@hdwwa mivabtileplaRasur ed usn ng
Enzyne-Li nked | nmunosor bant Z Assay ?ELISA)

(037 hy b &Ll%fx@éwe@r Ftpletalizymipb. theantiigialyne én%feﬁqa/ is bound to the

surfZROaMAbR AtndRd Riaanfidinatal 1 f%bun@ﬂ@ aidthgs) (.l)ﬂ/apkaXImately 2
provi des sol i"d- phase, sandwi ch ELI SAs for measuring t

ug/mbnddhiid spluian sPmpsisHIS MHnkneYY manfata{@ftnﬁ@hzumab is added and
alSERGELERL) @k, BB 00 04) BVt BRI o Mciins
sufﬁdtmtkfoldhmhapg@ in the fsohltlnmttabmzl uqalhfs anddietypgraptibodik ethe unbound
porf A AR B U ) A0 A G5k vouna
the EhiluﬂAﬁypd agibadyiis ’_dje_ntdﬁtfeteﬂntslrkg(mhyantﬁxobp svhdcht 8 spedfik ifak the Fc

ntii JOt ti.bo specific for
resfielEo ARt dR mdhRe MR B AR BB Gel, Ipfpeonayme. The
surfabé isapdih Wadkedits rafovxaifudd ehzyanc-86hjupstedTy(EL. A substrate for the
antlbﬁéj%/ specjfic for the natallzu &varlable re

enz g 1SN 1 FGHER PP S8 o0 S aBicuint of fegotion produot

corfdMtt AR RA tR Snv@it ofaQNZumEb INEb1afibn. A8EtdbIeE es, substrates, and
mcrotiter plates, [037] In the ELISA assay for t ot al
megaiag devigaharetwrll-kpewn i bewsle Inen spahpdimentys gogmegcipiy available
mt@gg& gf%[@ti @éﬂ%t%{bﬁlkéﬂm& ﬁf?ﬁrpg?%géqgh%qf) ’dege%pﬂmhﬁl lgltahzumab
[038b| Th¢ amovimrbivilens mmlunmab\mn alsa rbpumgasuﬂedfvatsaﬂldmandwmh

ELfSS Q%H% gnegﬁbqis? {)\9 ﬁ?(g hgx%n{ A Eéﬁ‘tg%l dd%lygglar}tg)%td? A B&Lq{dqtbyaps%hd surface

e surfac con
at lswfdknmye rin dnoamhsmhmleniz a2@H is pounkaosind sitrface at @ dbmsmy dgfo
appgfgﬁelﬂ{%f]g)ﬁ bc-t’l IIE){/)C? &ﬁ-ll%gn%u %g Oéiﬂ}of“é)}:r tan%)x?y OE natzlﬁlzumab 1s

alld%\aidab Ini-'t&f%baﬂ’ﬂ&@ﬁb&i)hmﬁ/etfﬁr thbeotanhath @b PELISA..| 'E‘hd )vlatahzumab is

IE L TIOR8 L A TC T KT CR
notGedy gﬂ&@te@tﬁer flithRAInh3b MOonbrAelsiif 6bluYion bP natahﬁnﬁmonzﬂﬁers which has
surface is again washed to renove unbound

excaapsrtendghitizay e ghagavith epdegenqus JeE4apd remaindioppado the

end% geshsa 4t heaf8fdibPe RAFHEGust S 1ﬁ‘§1§§iéfe%ﬁon g 1§Mﬁ§ated toa
reac pr oduct correl atés wth the anmount  of

detﬁmlde fﬂmm The swiidiotyne antibpdn bPE4 énhsuieble fos nsssimthe biyvalent
natﬁwaﬁgﬂ Bn ‘39 Yﬁe%%il sé"ﬁé)dndkﬁ&%dﬂl Bnd/BEadiik de{e@tlfi‘é1 antibody.

nent’, a commer Ci y aval
When used as the detecting antibody, 12C4 is conjugated to a detectable enzyme.

[039] A wide variety of enzyme detection systems are known in the art. They include
alkaline phosphatase conjugates, avidin and streptavidin conjugates, horseradish peroxidase

conjugates, beta-galactosidase conjugates, and the like. A wide variety of substrates are
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anti body to Ig&4 conjugated to al kali ne phosphatase is
used to detect bound natalizumab. [038] The anmpunt of
whprooahent2 nat al i zumab can al so be neasured by BOI/US2007/005265
phase sandwi ch ELI SA using net hods provi ded herein. An
antiidiotype antibody is bound to a solid surface at
| ow density. In an enbodi nent, 12C4 is bound to the
surface at a density of approximately 0.3 ug/m. A
solution conprising an unknown quantity of natalizumab
also welhkhowe ih the artansiiaciude ¢-rdasphanytpdiogpli® 2 witrophenyl -b-D-
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Sa@%;lwlﬁggnmn;aige entire natalizumab program The
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bot h common

ele H‘ﬁ ﬁgr_onm‘tb‘ig | gs%r;ed to
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bi val ent natalizumab assay both as the solid phase

[041] The safety of natalizumab is demonstrated herein, based on results of treating 3,919
subjects with natalizumab in clinical trials for MS, Crohn's Disease, and rheumatoid
arthritis, resulting in 5,505 patient-years of natalizumab exposure. Treatment with
natalizumab was generally well tolerated. Eighteen treatment-emergent deaths occurred in
the entire natalizumab program. The adverse events encountered in the trials, both common

and serious, were similar in nataliznmab-treated patients and controls. Adverse events that
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and serious, were simlar in natalizumab-treated
patients and controls. Adverse events thatled to
waele@ecomiinuat i on of natalizumab occurred in 5.89/082007/005265
nat al i zurnab-treated Ms patients and in 4. 8% of
pl acebo-treated M5 patients, with urticaria being the
nost common cause of discontinuation in the
nat al i zumab-treated patients (1.2% . [042] Like other
hi ghly active drugs used to treat autoi mune di seases,
led tdatisdonfina@ivn & m@thzmrtabcmt:unmckin 5. SWai'rrtamiEum‘laja—trth&MS patlents

and é%?ﬁzgf 81[] %@M{r%%%@@% Wlt&urglu' al or enqgs c%mmon cause of

dlscaﬁﬁﬂﬂadﬁomh arsedalsiudebeféed §aueme(1r2%)<s of madi cations
dul ate i mune, function in order to

[0473]e 501k LY, Al Vo B HSed 40 BB AU %&jﬁ?sz gptalizumab is not

withO\€ sk NemBsfina B8y, Vi the’fnfoal Matbaby Bﬁﬁnﬁﬁﬁ&n@&ulﬁﬁ@y agents such as
TNFa antagoni sts (e.g., infliximb, adalinunab,

natadizumeb cepes tlm@slqﬁqswwﬁm meshepismdrasedirida eifeetsc tT Ps gisks of
me Qﬂloﬁg et PrH{dEtY binB 'ﬁﬁﬁ:‘i@ﬂ?ﬂ §ﬁfeﬁ' Wﬁeﬁ%%ﬁbﬁ@%iﬁ@mc diseases have

| Seases SucC eunat ol arthriti S, Crohn's
beeﬂwﬁasqunwdrqvasﬂs paptsmvelad yearsr Mﬂdncum® sughds the TNFo antagonists

]l osin Al th ef f t h .
O A ) e
and 8¢ sppoved foy nirftiefsiisiserisus hﬂdsmhﬁm&z diseRcaarhcisahanatbidharthritis,

significant norbidity. an
CroppY Sitaesh BPRORTH @SR HiS ihetier ai%fﬁﬁy%% i*dﬂ&géﬁﬁs Although very
effegﬁ*t'@'th&@ aBaite e ABGIiNeE Smtlﬁd‘enBM—a@kfers’b &vahfs, pitticularly infections that
ignificant, risk of natalizumab treatpent. In

havaéem assAciated pY 1&%%@@!%}0@&5 b asinertalityi nf ect i ons
[O4mvﬁ?@1ﬁ@9nt%§ﬁ5¥ﬁ@s bt 08k PhdafilABRr U HeelcBRhFBN talyses, of PML

DI sease patl ent S I'n assoclation wt h
as ageres but saificanturids obprtelizmeb treatment. dn ladditiongsarfous apn-PML

opp‘éé&n{i%ﬁ? 1rﬂf‘ec¥ti F\a & Qb@eqldégmﬁ tl%\ﬁ t% élg %&ﬂe& 'pgger%ts, mostly in

ons in |t-r|s prof i
Croha's ﬂ:dmwphtiemham asenmblati‘drewnh cqnmmwelmmunhmressant use or other

. i.pfe tlons hj the n hen
s R A S SRS [y PERERASP Ty vom e
benéﬁf;ﬁﬂeﬂrdme RApEsOpell défeneds a“lmmmduﬂem$fahekeanﬁeﬁsrrﬁnghhghts the
d mnimzation.Qf the risk of PM. nd o her %

neegg 1 m an og focused
ot ERRPIEPERSIY RS ARHRemeRL BRAgEam 4 fie HY e

on &pRéaté B9 coRdfibns A d Abdessiflerthad Qﬂuhﬁm@ahoﬁ of aﬂe&hskfdf\PML and
occurred in the placebo-controlled M trials,

Othﬁ:rrﬁ@ﬂewwmlﬁt‘ﬁ%%ﬂ‘%‘?ﬂs who had received natalizunab

andptipgee who had received placebo). The patients who
recei ved natalizumab di ed of alcohol jntoxication a

[044bt QE thetdighteen depthathahedeurreddurimg theydimieal tdalgfpve ocomred in the
plage%gedc%/xﬁgllg dﬁfﬁea“ﬂalsd}l ucﬂfl 626 1é?1'i§ WhS had ?&@Neatngfaleumab and

eural carcr norrat sis Wwth selzures. Four
thregegldbadbreceiv Cé glaceba)h Thopatichtslydio wErived natglizupneb digd of alcohol

int({{%? lloﬁ%tn rn}letasteic’t}crrgg Mﬁelan%l o dﬁie p%ggné%ﬁ {e%el‘wc? pfaco,ebo died

of cardiac arrest, respiratory arrest, and pleural carcinomatosis with seizures. Four deaths

occurred in the open-label MS trials, due to respiratory distress, PML, suicide, and seizure
due to MS.
[045] Six deaths of natalizumab-treated Crohn's Disease patients were observed in the

trials. The exposure to natalizumab was approximately three-fold greater in these trials than
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[045] Six deaths of natalizumab-treated Crohn's
Di sease patients were observed in the trials. The
wezposewie2 t o natal i zunab was approxi mat el y t hreeF/810d7/005265
greater in these trials thanexposure to placebo. The
causes of death were acute nyocardial infarction,
acute renal failure, carbon dioxide asphyxiation, PM,
Pneunocystis carinii pneurmonia, and bronchopul nonary
aspergillosis. [046] Three deaths occurred in the
expohee ncaplapcboar’fﬂerqausg erdeaﬂlswene\mutennyocardlal infarction, acute renal

fall\?r?:écgl é g\ﬁ%g(h&e a%éfn t@&'} %, n%anlog’_gs@zs cgrz g)gltte{élgx%}na, and
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patieR&RInG 3hkY a K’/L BSeHt fthcatedVevh a ?%gﬂo | ’Dhé Hﬁall@rﬁé&ﬁ‘bz&éd patients died
apart fromP no other safety SI%. was aggarent
of Iwmmeﬁewgh Gespiratosy failure and epd-gtagr Freumsfaid pulmenary disgase. The

pla&%e-t%ié ieflt GEd bF efediMory M@ﬁh@é&%ﬂ%ﬂéﬁ%{as in

sease were assoc:| ated wth opportuni stic

[047hf T@cthf: S studiesedpprt fiors FMbp pibensafetysignal wmap gppagent from the

stu(gp&éﬁw&c %ﬁ%ﬁéo?&ﬁ)*srkgisg&'é%wﬁ% V\gn %&%@d tfrc?rﬂtP'MﬂaQ‘wo additional
I gnificant co- ties ve contribute

deaths ih I&olﬁéw@h&apsaewbredssddwséwlthfmbrtmuc mfeeions, Enasly.s

| east a e serious adver.s even
bropohihiiPpest g SR b R PRy Shs G R Dlenbfiin. Thesg pfionts had
sigififitare ebanérbidifiéd, veltich gy havie odnthbu!ted ,td.ﬂﬁ development of these
. .pl.acebo-treated patients (18.9% in the
mf‘%F’ﬁE%bo controlled trial. The npbst common serious
advads&asereaits, classified by organ syst ens, vvere

nervous systemdi sorders (5.9% natalizumab, 1

[048] aBé ksgyt OMMESCHERHHLETRATERS Wak BFOUPIGHI IcAht P hed 1 s
natél%&%nt?@atécﬂMy/ﬁd%ﬂﬁsl ('1 3 49RRNdD 0204 RREPABS plitRbeeaRd patients

common serious adverse evénts were infections and
(1 8;9\%)e1s1tth@ plaaebq- Qorxtv;@mpéttaah ZiheerBost ZonURYs ESHS pdverpg gyents,

uﬂ%h )

claGRRENY Gigkh Syl R el B piehire s brmliieapbli0.29%
plad:t;bp&;r beheslapise contribatedtsigmcantly teviss inadgnee (4d% vatalizumab, 9.0%
pla%egalgy Q'P%rg?ocg ! ea memglon sengttdsg aec{sv)?? eeuet\)ents %[’eéa%g ?Atg%%onvs@%d infestations
(2. 4% GiataliznGabt 2. 2% plaedbdygnmaa quelndﬁ:‘ktlst :hﬁl’urik%ry frhet infection (<1% in
botEeaCt ions tended to occur early in the treatnent

SRWS) ahihe MK LOWHY ved t hr oughout the course of

[0407f WhE BRidedké BOHGberEdiRitivityRedtibhS, dﬁﬁﬁfbﬂtf&)éij%tedfto tehelt from
reacti ons have not been determ ned, t%al [
yé{eérbxc reactions

tregtmgat Wi h Sheappratic pgotewspwas ppreximaty E4

occufrilitaingntiibice BMBEIBRAS 1 9. Vit RRAk kG d td\bécur early in the
patients recovered w thout sequel ae.
treatment course, but were observed throughout the course of infusion. Although the .

specific mechanisms of the reactions have not been determined, clinically, the reactions
appeared to be typical IgE- or IgG-mediated immediate-type hypersensitivity reactions. All
patients recovered without sequelae.

[050] The occurrence of malignancy during natalizumab treatment was uncommon. The
incidence of malignancy was balanced between the natalizumab and control groups. The

rates of malignancies observed during natalizumab treatment were within the expected rates
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[050] The occurrence of malignancy during natalizumab
treat nent was uncommon. The incidence of nalignancy
woer®hadianced bet ween the natalizumab and contP@I/US2007/005265
groups. The rates of malignancies observed during
natal i zumab treatnment were within the expected
ratesper conparison with the existing cancer
regi stries, such as the National Cancer Institute's.
Surveil |l ance Epi dem ol ogy and End Results. Eval uation
per ocimRMsoﬁamds tHeQdxisting Hanees registties,nardh as tiesNatforaMCahcor dnstitute's
been i fied, ch were fatal. Two cases
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weoEsh Fob SBHE Digiuies agBbio h FEa B R e Sl Expanded
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ive new or enlarging T2-hyperintense |esions during

She Iresl Hig mcexgb@apnw suRpecidaetapsescHinedier dnsinghy pbaqlbcvﬁ@ntmﬂed
stu% ‘ $1ﬂ%€ ! Zp%ﬁﬁ&ﬁ)&%xﬁ&f enlarBfhg "PEh PG HNE 168ns during the first year of

the placebo-controlled study and one during the second year. She was negative for anti-

natalizumab antibodies and her serum concentration of natalizumab was similar to the mean
of the study populations throughout her participation.

[054] In November 2004, she began to experience motor dysfunction, and cognitive and
language difficulties, which progressed to right hemiparesis by the following month. An
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anti bodi es and her serum concentration of natalizumab

was simlar to the nean of the study popul ations
wao booongiout her participation. [054] I n NovenbeCT/BS47/005265

she began to experience notor dysfunction, and

cognitive and | anguage difficulties, which progressed

to right hem paresis by the follow ng nonth. AnMRI

brain scan performed in Decenber 2004 reveal ed | eft
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r{icipati 0 In t ober 2004, his. MR n . i
t0sBRoboBet 2044, i YHRL P SRR AP MRS Y M58 P gpeine lesion
on thReight 6hd a3nA1iaighiBohtdl] @Btortic AN hah-enkdHetty, T2Ca@yperintense lesion.

non- enhanci ng, T2-hyperintense | es

2- ; ion. | vepber . "
In Borrmbar 08¢ i tadedirkoyigrad chatess g’%‘%mf'iff P%@lem and cogmitive
impAER R B84 RisPddhe ©PAMalibRab WAL DRESmbe 200k ash FeBmEary2005,
natal i zumab was in Decenmber 2004. In February 2005,
desgiits prentenant eathrhigh dojetintrayeeus gxsthylpiedaiselpggghe continued to

detBESAW D F"%h Wﬂﬁg élg EeGAR THRU dnSorRG bRkl eRfAtRn o the previously

rain scan | ruary "2005 denonstrat ed extension )
identifi¢chissione \Heowsleywent an extensive work-up, including CSF analysis and brain

biopsy, which resulted in the diagnosis of PML. Cidofovir treatment was initiated without
clinical effect. The JC viral load decreased in his plasma and CSF over the next few
months. This corresponded to further deterioration in his clinical course and development

of Gd-enhancing lesions on MRI, consistent with Immune Reconstitution Inflammatory
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identified | esion. He underwent an extensive work-up,
i ncl udi ng CSF anal ysis and brain biopsy, which
wo e®aliead i n t he diagnosis of PM.. Ci dofovir tPEHUS®NT005265
was initiated without clinical effect. The JC viral
| oad decreased in his plasma and CSF over the next few
mont hs. This corresponded to further deterioration in
his clinical course and devel opnent of Gd-enhanci ng
| esions on MRI, consistent with I nmmune Reconstitution
Synéironhes rﬂawntj@pddo oensivelireatoent wide didofovin ead vzétarabine was added.
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i

nat al i zumab. He was negative for anti-nat zumab
his pajticipetipes and his serum concentration of natali zumab
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Grads dﬁr }Bﬁﬁ/aéitr@eﬂéd wﬁih doﬁ:&ﬁ@te(l;diﬂs ﬁlelc:1 fufticohesisamts, Bubevas too ill for
gRathal o iC read, at .the tine
radigfion fheesiy é@{h MRLsi sker ey ShEV R L Pt gpion. e
deté’iHrHteQ Qlihican$ hid Gie@Sn TedeRABEF ZOUBY UFIetdak & wab bépor@d blyQBe treating

for radiation therap Fol | ow- up. MRl six weeks
physiciasyasq mghigrant quméase&a@@s% hinal pathology repogy dg February,

as £lebilt SPgJe3bn@anﬂJ'rﬁ9d bl SRCEIDSE 23 of PREL A8RFibYREbove, his case

reporte treati ng physician as a nalignant
wasawsswd@nd deteamintdito ba Pk felloyingrensiasign widpeyq indgpendent

neurgﬁjartﬁbqgglsts with expertise in PML (Van Assche et al., N. Engl. J. Med. 353:362-368
(2005)).

[059] Clinical trial patients exposed to natalizumab were systematically assessed for

evidence of incipient PML or any other opportunistic infection. Patients were evaluated if
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as a result of the one confirmed and one suspected

case of PM. descri bed above, his case was reassessed
w@ee7dexier m ned to be PML foll owi ng consult at i BCT/WE1007/005265

two i ndependent neuropat hol ogi sts with expertise in

PML (Van Assche et al., N Engl. J. Med. 353: 362-368

(2005)). [059] dinical trial patients exposed to

nat al i zumab were systenatically assessed for evidence

of incipient PML or any other opportunistic infection.
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[ 062] In all

WerGESSSEFSHRY et SRHO8 PRl é? wha T pydlidotnab. The

rerrﬁﬁﬁﬁé 94l pBiferdtOBAd récéﬁ@& gﬁﬁew‘%@;beﬁt afa chnid¢alifiaDind&@included as a
ad received natalizuma he remai ni

t
conal erompe (e (94 de T8 S AEERHA, ROCPR AT RFCGTR- 38 G
Dls%eﬁhbﬁﬁbéé%%mlsa%ﬁpc“ s QerddloUB- foﬁI)thHﬁ A&%ngﬁftﬁe 3889 patients

not assessed VB’ patients, 38 Coh
whepadisisted; @mwra M$ sty petiensatavendiye @r@vléom Jegre gegn within three

Inon&lls o?%e%'ﬁas%ﬁ%&nato%sg’. §1§(%\/I@q)tahgﬂlts Svere referred for further evaluation.

Of these clinical trial patients, five were referred due to neurological worsening and one due

to possible PML based on MRI findings. MRI scan review effectively ruled out the
diagnosis of PML in the five patients referred based on clinical concern. Repeat MRI and
CSF analysis excluded PML in the case referred based on MRI findings.
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who participated, 2,046 were M5 study patients, over
97% of whom were seen within three nonths of their
wo 20v/168t1al | zumab dose. Six MS patients were reEBEUS®A7/005265
for further evaluation. O these clinical tria
patients, five were referred due to neurol ogi ca
wor seni ng and one due to possible PM. based on MR
findings. MRl scan review effectively ruled out the
di agnosis of PML in the five patients referred based
[063in @f theilci9 CorbolsiDisedRefteatmaiid athditiSpatients whoi participated in the

P in the cas ferre ba d
satef o ieny 052 Ve e i B hfng S eitie e o1 witpin six
morihd. f'frhi&'ﬁysﬁwatwﬁtsswmmvpmbtedpimatdmg ome dirctosdingday or neurologlca]

SympiEges, AR EReaB HGERFPTE SRS MK S0 R gk Pl o ooPY

nunRf, ind\cte ld%%%' anlnlibﬁﬂllﬂ@fl 6 Pe@tiren WIRT ina Fdtient Gadh Diiormal neurological
neurolo%3; npt ons, 3 based on suspi ci ous changes
examinaiRn; ThR s r@ts ofiegtmpRHeH AL @Mgﬁemwmpar%w MS was

pre&ﬁ%ﬁgigﬁ% thvé}{‘bj' AL bYbdslimRer R sBad or b@mﬁaﬁ’ﬁiﬂhﬁ%e Crohn's

ormal neurol ogi cal exam nation. The hig
Disease poptlatimnMnst Fases sferaiesmedsnabite be EMIe basedraagreyisneef

I b :
neuﬁ%gélee‘;(gmnqﬁ{gn X'Ilglr An\ﬁeﬁ‘ qﬁ%l%lg e S’feaﬂrsl%.agéleﬁfqun MRLs in which

s for conpaflson
conpap lstlﬁtrcmamewbwpeaiéé& awessmeumewe@ preoforimed lsad PMwdse diagnosed as

"no%ﬁa\ﬁgﬁé& Of 12 X gokig%éfprﬁg%s?qﬁlé nl?c(ékngfg]g[s&efgro %% V\%IOIII 1E}lver two months

followingeatha irsitial MHIelmiilmgth refeenad fir dvRluation casinpbmewnses, results of
1{‘oer formed and all were diagnosed as "not PM." based on
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t f
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d P
Crolpia Riasase AR WRSo-aRMS” JL0¥as poiisfectesm; 'S apes, including
19 ﬁzﬁfenﬁsee‘i;aldﬁ%d Phs3®6n l%ﬁhicﬁmﬁ\/ﬂm Qrifd. @g&;léi gate if fakibets with MS

Crohn's Disease with natalizumab was not .
anddéh@fdte@aolpalcak@lswﬂetswe%d@a% andrplpsien pepimods Ard PR eyaluated in

col?ﬂ@ﬂaﬁgﬁ ﬁ})lg?ﬁ% gﬁatrgﬂr&wﬁéa'lﬂ%v%@e 288 N Na Gk Qﬁétﬁﬂte§6f‘ﬁ'e§§1 (Yousry et
al., N. Engl. J. Med. scheduled for publication March 2, 2006). No detectable JCV was
found in these CSF samples, confirming the specificity of the CSF assay for only active
cases of PML. Each of the three patients with confirmed PML had detectable JCV DNA. A
previous study had indicated that JCV was found in 11% of the biological specimens of the

121 MS patients tested (Ferrante et al., Multiple Sclerosis 4:49-54 (1998).
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and ot her neurol ogi cal disorders served as CSF and
pl asma controls and were evaluated in collaboration
wowdo/1o1e2 Kar ol i nska I nstitute and the Nati onaPCT/US2007/005265
Institutes of Health (Yousry et al., N Engl. J. Med.
schedul ed for publication March 2, 2006). No
detectable JCV was found in these CSF sanpl es,
confirmng the specificity of the CSF assay for only
active cases of PML. Each of the three patients with
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natglizuppb, jreat M3, QohnaDjscass and shamateidarihaitis sfdigs were accounted
for ﬁﬁﬁﬁg ARk eRAThR! MRalineal AMeNgiHaPgny 8288 bf PRAL Wwerk Bissed. The

in natal i zunab-tré&ated patients uncovered no
occmgnqq o BMLcwas limjted to two MS cases and one Crohn's Disease case, as originally

described. The incidence of PML in subjects treated with natalizumab in MS and Crohn's

Disease clinical trials is therefore approximately 1/1,000 with a 95% confidence interval
ranging from 0.2 to 2.8/1,000. Plasma testing proved to be neither predictive nor diagnostic
of PML, consistent with the published literature (Kitamura et al., J. Infect. Dis. 161:1128-
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cases of PML in the over 3,000 patients exam ned.

Nearly all patients who had received natalizumab in
w0 e@eno3iMs, Crohn's Di sease, and rheumatoi d aredi¥/iU$1087/005265

studi es were accounted for during the assessnents,

making it unlikely that any cases of PML were m ssed.

The occurrence of PML was limted to two M5 cases and

one Crohn's Di sease case, as originally described. The

i ncidence of PML in subjects treated with natalizumab
1133r(1 9®))aldr@tab et sl.Dirge dserdl 3hAsaH62 (12823; Perridset ek .ofieology

oS Ao IS 11D o 168 i .
AIDS1 RB5SNASB {EIOG) Kdowtes\eealn,dr Miidagves 13904 -4 PM,999); Dorries et al., J.

Nezé-ggzilols 5%§HP3015%1§?(2%§QE ?ﬂe‘d ¥ tgm&gﬁ;&? ﬁ-g?nﬁg\%%qeé)resent in two

of tBé tlﬁrhvatﬁﬁfl‘s whia e\l befoke 464- Hﬁ& wad8dpstedat ﬂie@ﬂasﬁﬁa In addition,
roIo y 198:59-70 (1994); Agostini et al

GONA wa gl in plasmasigL sggqral( s inhe stud }'é?fhoa]pad no clinical or
radi%'gp% 013151811!, Mlng Keunvas natt n%{/er redeivEfatalur®db. These
9 (1999); Dorries et al., J. Neurovirol.

9
resqlgﬁmggeqt }hag pstgbhf(mwgyg statgg 1eﬁp](;@ plgma JFY is not useful in predicting

the glgctgﬁféér@ (HI ]!’I@[E; ﬁ%ﬁﬁgg o??aZﬁf})&}@rgkl‘A@ nglclgg%éx}:c? ?ents S ogld remain
VIgphJasfnnmghmaraﬁsjumlptoms of M Dhird here ajbltvethreslmﬂmtqﬂuasm trgatment and

i PTG b AEE (ARE (3 BB APt fl iRl cored paints

premlagwlﬂtﬁewaelum&t@d:almma{h These results suggest that
est abl i shi ng o statig |l evel of plasma JCV is not
user=gps IAPY el i hood of PM. in

[0683Y TRE 6btdch et bEStbEpinEMMGliGARS tiesshyPRbictat&uljievdldated in a
remai n vigilant for signs and sy ?ﬂ({ns of .PM, and aveﬁl ¢

Phage stpdon FUTIYONS ]S Pefients Fedbrl oY Bk ety tnfusions o

pladdby, Qﬁg/ﬁé%aﬁ'h@%%tdr% W/ rapalizlVRab, Pafie®b&ers fsllowdd for seven
natal | zumab-treated patients presenting wth new

monthgadeoiicdast infusionn Ourngibaidimadelapsss adGibsradvene cupys were
reched] an h@gﬁ%ﬁé&%&@ %ﬁ‘og{le&shﬁﬁ’ PrLcﬁ‘ﬂhJ‘ﬂ'Idaée'vEH Hﬁ)@ltﬁﬁﬁfc?ﬂye last dose

wer e care yeva ate In a Phase 2 stud Y, whi ch
of nataloheed. 'ﬂ@npmaoes] twsercr madl@mtwsm the pleesbiovarogp and the two

L

wellas thesfrafueacy bflfbldpsss rbsefmsth@matal&mhzﬁggmhﬁtto {gvels, comparable to
rel apses a ot her, adver se , eve wey e recorded,

R

risciin! tBe f&ﬁfbﬂl@ﬁbi{’] zdﬂ?ﬁ'e MRI s@iglin thdfatalizeoap ardwgonslevels eomparable to

en the cebo group and t natalizu

thaaegﬁ%ﬁ 50 ot e won BB o B e R | pgtalizumab

treBMRAL te8ileéd R 168 @ﬂlﬂﬁca@s bmhéreaﬁastﬂtﬁe\fld@ﬁé @G}t iffrease in disease
rel apses, rose_.in the natallzurrab a to |l evels

actiayliyand hat o gt weuldrhay p Bep SEEIdRE dies Peeh n fgatment with
nataBARAL, 9.8., b rebAiA dHeBwadbbRexar Tﬂepﬁbﬁ WS p ﬁu&ft@@ﬁ@ ldiscontinue

rise in the proportion of active MR scans ' h the
natnlazghﬁbﬂ@gﬁmyglogmj haye p@u@r@s%ﬁﬁgfqngkg@ increase in disease activity.

Drug Interactions
[070] In aplacebo-controlled MS study, the administration of AVONEX® appeared to be

associated with an increase in the serum concentrations of natalizumab in a small cohort on

whom intensive pharmacokinetic sampling was performed. However, based upon a
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that of the placebo group after the cessation of

t herapy. Thus, the cessation of natalizumab treat nment
wo emalioad2 i n | oss of efficacy, but there was nBCT/US2007/005265

evi dence of an increase in disease activity beyond

that which woul d have been expected had there been no

treatment with natalizumab, i.e., no rebound effect

was observed. Therefore, M patients who di scontinue

nat al i zumab therapy do not have an increased risk for
confpatiketof the masepdstrhde parasetaestiimatey frobx thg popukatiao phamgacokinetic

enalygy HreBr SR A BRI} CTp oA AP h7esu patient ggpourrently

takivig m@mx%mammmnaﬁmmappm ointyaby aprgrovimately 5%, and were

natalizumab in a snall rt.on omintensiv
not gangidered Rimisily. sigait hg‘%ﬁéﬁw& P%\}h’ﬂf@ﬂ“ Y anyen tolgrated when
adnHRRILr&F MY paiRrhisah cbﬁﬁnﬁ@ﬁﬁ VAGS A VIOWERE318H & 120 weeks. ITtis
estimtes fromthe ul ati on phar macoki netjc

notaiietha the twer ieperys of i tha Mihdetabasg asgnred jofpatigatsgeeiving
cong%%z( Yo €N § 'tﬁ@h nngMih WRR hb¥1ibANhE &eatment may be

nata I’Zuma not her apy, but on

mcmpapnddm meﬂrma&%eeamdnwnb intenferon s thimeh dhis Icph%dwva pecurred in
n [
eh{ﬁ‘t% be“ﬁ‘ﬂé\ %ﬂlﬁ%agg g}lggé‘ {:ﬂ’?é tqg@gt §f| n

{07 ¢p nBbher @tfetgmﬂnatdhzﬂhﬁm&&x@mmbﬁmmm p/lthcglatﬁ@nme e¢atate Wasjeyaluated by

R et gt e s BT e iepaststig ok B AEsRee 20 me of

dml'{}fglﬁtlrafdaﬁ ad¢dtatls. Thef@iersinolinteedctiong bemizeh igbairamait adetate and
be increased by concomitant treatnent with.in

natg} il RDATB A RS O Ha A BISETIR FEtPI SRS HEy i study

wa§@mfabmtsieﬁﬂ sikz8 8F aidatidh o bRaKIRARES 10 BAN et} Grdfficdd¥in this
The safety of natalizumab in conbination with

9é10inrarrer acetate was eval uated by adni ni stering

Efmtc?okm@ﬁ%lgﬂ% six months to patients who continued
ecei ve

my of daily glatiranmer acetate. There
wer Muliiple Sclaresis i ons bet ween gl atiramer acetate and

[07?@C X % i%lﬁn&%p 1%'3% Jégs?e %g Ha?r? ax?& 11151 Afa i fif t%ﬂfp'e te zones such as the

or Gatur a | s study
United Slfatasmhe nhc1de1me qf M8 s appronmanelg dtta l5|/1 QﬂnOQ(hmr year (US National

ff t.hi ' . .
NIRRT -
of yousigradiits; pﬁﬂirﬁz&ﬂf: evoafier, hettbdisadase anskt mldﬂaﬂ]y avenfting between the ages

T I AL TIE I P —

MER syhiiSnléph fréstidle tPoFREh&VY (o }M\ﬁﬁ)mtlw,% al dd%d (transverse
lsoprevglﬁence est | mgt ed 13?&350 6 0 to 400 0%18 [t ]

myBH G aerbrams{eou g cel e SRuBpaker I ARFHERT Apphl 1L EaL3 (1993).
Emz ”awél' ﬂf(‘e t\ﬁP !n%ﬁJLHeY oPﬁ&t‘x’é’ d B0 l%%ﬁ‘h@ﬁﬂl §d'6n a0&sveRlp m @&9' widely, but,

irst clinical manifestations of M5 usual y
in the kesetdf@ptio menstis, ghe piegencg|dfMS-like lesions on MRI at the time of the attack

indicates a greater than 80% chance of developing clinically definite MS within 10 years
(O'Riordan et al., Brain 121:495-503 (1998); Sailer et al., Neurology 52:599-606 (1999)).

[073] Demyelination and nerve fiber transection is thought to occur when activated T

V.

lymphocytes cross the blood-brain barrier and initiate a series of events leading to activation
of endothelial cells, recruitment of additional lymphocytes and monocytes, and release of

pro-inflammatory cytokines. MS lesions typically consist of immune cells, demyelinated
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i sol ated syndronme affecting the optic nerve (optic
neuritis), spinal cord (transverse nyelitis), or
whe@rnetie cer ebel | um (Runmar ker and Ander son, PGr/EB2907/005265
116:1 17-134 (1993)). Estimates of the nunber of
patients who eventually go on to devel op MS vary
wi dely, but, in the case of optic neuritis, the
presence of Ms-like |lesions on MRI at the tine of the
attack indicates a greater than 80% chance of
axouke vigofrndpaytésateripting dethielinasionpliferating typesies, and varying

g{ng g} A %ﬁegbv\ 55@3816% %%cb( %%99181535()1'0 %e% g%%ctors-gfphg I’(TN'F-&) and

mteHefmeéahﬁﬁ& IN- htReE R tH ir&aﬁné EARS &8plifing thié bme&st The
to occur en activated T |lynp ocytes cross th

initigting avant af thepiaflpnaraterny¢2sqede isprkngvae hpwev et a@vémsand trans-
end&tﬁ@ﬂél g ;910@10 f Mf Iijln nrﬁt&g CQPQEB%E @hoo‘t‘ﬁ{rleaﬁn across the blood-brain

recruit addi hocyt es and nonocyt es,
barrggrdngd emteabecmﬁrqb neevion$ Ismmt(GNyS) asy/thokghtdg bews eiaglyjapg sritical step
inf gglm%al |y consist of inmmune cells, denyelinatedaxons,
13 gendrocyt es attenpting rerryel i nation,
[074)r Cﬂ?,mé@i@ darg dambnsteaté dmt 1r8m/d=r31‘alle)axmgpldes§raeesrscdarly in the course of

Ms{ HEEBiee BRE e Rions o o R e Sy RS tatment
aimbd bﬁi@ﬁfesﬂmg MS REiefoetiation isseiardnioung 1inlpbﬁamfeo ceséarly as disease

The initiating event of the inpflagmatory scade
U s Sty v PGSR CIEPRICE ol V. Brgl .

MeJnngmorgs 9 Bg h%w 'pxabb sc&prroaptm Wetlhﬂolj&QVBQUB (2001);
acr oss rain he centra

Fergispp 6t gl ﬁrgpe MQ ):393- }9@&@@?&)” g‘hg gegﬁe @gg?ryyglmftmn is related to
the §& %‘Dé Sﬂntﬁ}rﬁﬂaﬁc& e tBe RELASBERSof d B HinERREbAGIABE nflammatory

nstrate irreversi bl e axonal | o0oss occurs earl
enviranmyat, es)wpldels@nmmmmgn@m%&m eirbnd. Fugl JiMed.;

[£43E f f i N A .
338 FREAGE088): Kbl P 40717 Pallol 3371269 37600TBE e QLT Brain
123t mﬂ@rtmc(eooa;s ﬁ‘heﬂeyls ak'so desteasiond s:hgodmdmts/tesr\eith impaired
remté(rpﬁlgi&)%tle abma 8ns @9 Cr%cl-y\éeetfégf l( LN It%éﬁ% &%?rol. 61:539-
546320027y @bang ELALL, J. Wﬂmrﬁe 844 7- 45.14(22)?)2))2H&e(laﬂﬁilf)qhgodendrocytes

Fer guson et al Brajn 120 (P 93- 399 g t?%ég '; hi
leagsdg raééd‘éﬁ"m&éﬁ}'é? FIRREIH P FegYE Pa&e@& Rt e ot trophic
factbe‘ th bbR Medfthhs hE aﬁéfrﬁ&%}ﬂ&n@iﬁ etde nyeMn&aI:ﬁsz a2z B333-393 (1999)).

he inflammtory environnment

[07 ﬁb nThetypinshinftammateny lesions of M%ﬁ@ @cua?hiou&troulzﬂgﬂ CN§, but certain
J
eSSBS S oo, sl o, e
perivertriculeg segionpofthe caigbrum. § igtheyesdtng LR?@ PHmYEHN and nerve fibers in
|
thes% drgz&qﬁ %?%ét%ﬁ%xg}ﬁg%@n%%@?ﬁl%%ﬁdﬁ& Za}n'd%fdp@&né Such asg;;/eakness,

erson et Neur opat
senfoty loduemswdl lo$s, dowge visparf agd ﬁmﬁalan@ dngelepsing remyting MS, these

. [ oVYi,r 8:447-451
em%%%@ Slusiratried tcat PRkl sel 6y W83 & nopiclegisal dyspuncrion
follb@et ®Npattidl ak duldrdondry. Fhsudvier,i motelsevére attacks ma)o;dsutt in permanent
neuro s .and axo

act %\g réqg&tegﬁ gt?eng(g tozgr tipe | egggo @i‘{j’é’i})‘} Stlrgngal%gsEcg? Eiiszeléility and

co gmtwe decline.

[076] A number of measures, including clinical measures, those based on MRI scans, and

those based on quality of life, can be used to assess a product's efficacy in treating MS. The
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[075] The typical inflammtory | esions of M5 can occur
t hroughout the CNS, but certain sites seem
w@aoovitehar |y vul nerabl e, such as the optic neP@BEDS2007/005265
brai nstem spinal cord, and periventricular regions of
the cerebrum It is the resulting | oss of nyelin and
nerve fibers in these areas that |eads to inpaired
neuronal conduction and synptons such as weakness,
sensory | oss, visual |oss, double vision, and
Expanthal Bisability Stated Sqadé (PSS th ientgnhiBelytised toad ffmsimwing the course

or ap NS M B FHE R RSB B B ncl e mpsicmnts
1ntofcﬁ§db‘1’1€t&)levdi'bi]:ﬁgﬁ{g frémroetoSiey Wim eath ams?w stepe dedciribing a worsening
ermanent deficits ecurr nt,, att acks over._ time .
of dissage- 13 the qumrareserfgf tBﬁ §§S§aqca disERYeiProSTaRvIOR: Bt Tharify defined
by lﬁ&%hélﬁg 1evefb/dildidbnat ?Ftiﬁ Ep&ﬁﬁéfﬁﬁx‘éﬁbﬁaﬂ ,s?'ét%h webaB6red during
['1nical nmeasures, fhose based on scans, and those

neuts&@@aalmxaqmﬂqosly Soprasiofd 0 thaenshe3-§ deepribs mud kxmogerate disability in
the B[ Eﬁcjrl s? | 8 SC afnters §athd of IW@@ ¢hdicate increasingly

tatu EDSS) i's an extensively used
sevdre dﬁsabdxtytthaaaﬁfmtg anﬂp@llasw@ur welugiingithealsed faryaspigtixgdeviges such as a

cnf L GEBDRS 6 Tl TEPEBRS\R 5P B A BRI S Sk )

Scoile& Jhighdrhh®aat.b ctassife psiiants sdrfmedas bed.bi ng a wor seni ng

075} SEASER FungrBond ComPSs MRIRS) Gk Bty Hilee.setgrpys 1:37-47

(1995y & zﬂs@ﬁseﬂl t6 Abidsé Efficady. SUﬁIiké trﬁdxhbﬁﬂMSﬂ:&huﬁj/éﬁt@ﬁﬁe measures

neasur, ed ur| g neur gl o xam nat.i on
thatjarg) demiy “3 Sﬁgg%rfll‘}? teﬁaWH@é‘PHt @eiﬁgﬁﬁ.w gi‘%‘?d on
quahﬁtahb@ tésmlbg ﬁﬁ{ct&}fi&hﬁﬁ&uoﬁl (@er; 1rr§e@015€ﬁootl WaIlJ) earfriPfi@6tion (the
.0 and above indicate |ncreaS|ng seve

Nmarfé%i@ IPIeBtTWS'f)MId epenitivediupetan (e BasediAnditoay ﬁ@ﬂi‘lh%dcmé%l Test
(PATS?’(T %h \éﬁp ﬂb?%héﬁ&ﬁs&ém@n&%‘?%é@ﬁsg%é aeéeséeﬁa,ots in

, or a wheelchair (an
clln?qalh)hm&smsmm\@ﬂaapum&]bﬂﬂﬂs sdakssi fy patients

[07 W ?e& gpl i’o? ;Z%es;m%ﬁ*\?:agf ﬂi:géa eglol\éllgﬁ%%ﬁag _ysed alone or to

suppdi® @hhical éatatcsamasetﬁexhpeﬂ&s&f%tse:ﬁf ietapsy andudisabadity endpoints. MRI
tradj.tion nic out asu es that a?

s 2B ] SRR TP DA OO BICae B T fve o tentimes
moie HsdBE betivityliatrth fﬁ]aﬁiﬁg’ﬂetrhﬁinlg\mstaﬁa tséccm‘dai)qg'ogresswe MS patients

function/anbul ation (the Timed 25-Fo rm.
thay g5 fliicatly(apRareRy Hemac gl #&‘"‘?@&)38 T 133 thosdi Winlougtby etal,
And, WH)ZOQS 4shey @98?}31@%@1’}‘ &'al, ﬁ@w@bg;ﬁdﬂnlzolmi@?@%), Thompson et

3)) whi ch expand upon the neasurenents o

al. Ezassi\fawl 53263 (99106 TBOMASQN 9t - HPUraTagBfi2 O ES (K92, T2-
weléﬁleh sgé\gésnlél A Ib% fﬂa%'eﬁts%?gc?ne\{' QrBk oWRlutk %leﬁ?@ﬁxli‘ﬁfont 950\|vell as more

or as | CaC I n treatlng M5 and can be used
chrosio pecag of demyekpasion amlduglﬂpelal Fgnthas regsqs d@sweighted MR is a good

tec@@%%@%%&rﬁﬁ%%ﬁﬁé §cc%ﬁnfl§tkcﬁlot§fqe§gllqs ?&e? ﬁ%é eftﬂer as a count of active

S a sensitive to or moni toring
lesidhs ens ehange iiv tHeytotad ebbwie offsual festotsmat el y five to ten

[0751 "h¥usion of gadolinium-diethylenetriamine pentaacetic acid (Gd-DPTA) during

acquisition of T1-weighted sequences allows for visualization of blood-brain barrier
breakdown secondary to the inflammation characteristic of acute MS lesions. The evidence

to date suggests that gadolinium (Gd)-enhancement is a useful marker of disease activity
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nore di sease activity in both relapsing remtting M
and secondary progressive Ms patients than is
wa@bioniterhi y apparent (lsaac et al., Neurol ogy BSI/LSH07/005265
1- 1515 (1988); WI Il oughby et al., Ann. Neurol.
25:43-44 (1989); Khoury et al., Neurology 44:2120-2124
(1994); Thonpson et al., Ann. Neurol. 9:53-62 (1991);
Thonpson et al., Neurology 42:60-63 (1992)). T2-
wei ght ed sequences in M5 patients detect new areas of
that aon’emtesemyle tlimie4li relapsea@Molynbuwaet ato denc Newm.cd3a3 Ba332€1998);

Kap?E n%gzlrllg E.th :éé?@%ﬁg@g@bgﬂ, %Farpana ‘[ elaﬁ%lh‘ {e Scleroszfs 8:40-51

o’ mon
(2oamyunul ation of |esions over time, either as a count

[08@]c g\%ﬁ lesr’lls‘? F?Ségzj%rs |°?}f h cfntl setclllleenc:teggnahélpalttyemfas c%frrespond

eith&With inkldmdiosy G- &Hﬂh&hg%sﬁ@lsr(ﬁﬂﬁlgﬁﬁﬁgleﬁe@@l dhmyelxnatlon axonal
(&d- DPTA) .during acquisition_of TI-weighted Sg%% %S
793 (1997))

lossapr emabipations of thgseatholpsiey) (Brydrt gl sl Pose?
or aQ%ﬁ@ﬁMoﬁ?%@tﬂ%&d%&biJ‘ﬁmhﬁlf To8d MR RRiR B LS tBE bute T1

acute M5 | esi ons he evidence to date sug gests
hypoissensijied oni MRE wiill cyplveiniarcbeeran { T1 lagk hiotesy |w1wah kewelgte with

T L N

[08 Kaphodesetibed in mbemdetil B5Bx864leds ovo PHa®)3 stulica Meamloretucted to

oo ML B P TR o000 v

natdhﬁhnﬁbtaﬁorleqmeaﬁpﬂmﬂempy sty pardhtherdthermsed patglizumab in combination

S FANES A LRSS B, By S5 cgned i

two(sBtsWHlprhiarftland sé¢thdalyesidpbints} 2THSPrirhA8, 4nti%E¢dndy eadpoints were

chronic lesions wth consi derabl e axqgnal | oss.

selenfsghte nararre the aEPets of netakizumeth en the IRPARPIEINSSPIcLLoffhe disease

afteVRimén! df cR¥SledCoft ﬂ%ﬁl@wc&ﬁ RNdath stlldyibes Kathil8&ars dﬂﬂb&ﬁ*vatlon in the
correlate wi'th disability progression (Sinon et al

mon@heiepy ggadssl,z@@m@@tofz@@oyl }he gdysan thesanyestedbed i n
[08% uéj?ﬁﬁtﬂ %Wlﬂ‘f&sé pudit o#alﬁg armaiidd ﬁfte ¥E&ifhical relapses.

the e two years o
Two bé ﬁtermndmdary hndl;wtuatls venertwo suportiig MEIH ma¢asttes of igftanmatory

t he not Lap
aisdif Bt R RE RS i RO LR A B ppprintcnse

leméﬁsh@ncaﬂdnﬁgl ldshmraa:pynmiamdy)oveﬁnmb) aibthe n%aa)srmrﬂaestolﬁ d}deenhancmg
s oS S e o o8 R SR ARG AER, e proporton
ofp%ﬁbﬁe&eﬁaﬁamg@mé@ebrpeoﬁﬁé@strﬁrd)éeceﬂaaay lenapmbt on t he

fl
[08 %]2 &3@%; ﬁoﬁr}/ep 8? &éqs}ﬁtgrw;sgg%qglséf %S ee f@fﬁ%ﬁsﬂé‘f {)Tgeﬁch)gglélysfollowmg

twoeaPSEL a‘t’ﬁiduﬁﬁb'tfbahﬂ@ntmﬁteﬂﬁﬁ@ﬁk ok tdy findl z&@ 51s were selected to
patient-years in_the add-on therap

stud he
detgmlmngta S Wff%‘fts omEwESIEEs Hsee Aledsvidh %ﬂﬁﬁ%ﬁemz%essm The
pnrﬁg{fe Abofnl hWeaﬁ'ﬂvﬁP ffeSimd \ﬁﬂtllognstzb@f s%%m%réfgressmn of

f's were two supporting MR neasures of
dlsa‘mﬁlyammte@styed by changes in EDSS scores Similar to the one-year analysis, the

secondary endpoints were additional MRI and clinical measures that would support the
primary analysis. The secondary endpoints at two years, ranked in order of importance,
were the rate of MS relapses (to confirm one-year relapse observations), the mean volume

of T2-hyperintense lesions (a measure of overall MS disease burden), the mean number of
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di sease activity, nanmely, the nean nunber of new or
new y enlargi ng T2-hyperintense | esions (nmeasuring
wo e®romiazcunul ati on over tinme) and the nean nReES2001/005265
&d- enhanci ng | esions (measuring acute di sease
activity), as ranked in order of inportance. The
proportion of patients remaining rel apse-free provided
a third secondary endpoint. [083] Another series of
endpoi nts was assessed at the concl usion of each study
Tl—lﬁﬁidllﬁ%ﬁ%@f:ilmﬂs yﬁﬁeaufé offextoahl lbssjadmd pregteﬁa'nn of Tfsability as

end for SIS mere el aci
dote RO BT NERTE (o RPRE SfifReB SRS spieats =
rneaydahbvﬁhéﬁﬁﬂﬁge progreSS|on The prlnary endp0|nt at

years was the tine until E%et of sustzlne

[OSﬂr c@’r"ég &ve prignary erdpqints 1a§,twqi§1f %{gaméedp%yts Wgec} ﬁ%lapse rate at
°de con W%sabﬁﬁt%wée;%ﬁ fewBRRaNS Ahe MRhdE Prodedtre for multiple

$@¥ endpoi nts were additional MR and clinjcal

compatisen mhb@rgwwtakmﬁ%ﬁ@%ﬁé (b33 s Used tosvaluatpfhe primary
el O LRy bAoA ol G e
abousieAydasedrtedtmgronideey vas ussdsPr eachectsuch thet ifistatistical significance
wasgrrzo_g 21%12 SV%({#O% %ﬁ)eenh o5 P wist %1 anlerE?Wb %f"én%%pﬁnt e&ﬂ itoglr%? éank in that set
werk @8t mldeaedrﬁaﬁstfcellpﬁxgmfmaﬁt Analgjes o mci'tlprm‘rdesmtmhldcfnt include
_..disabilit s deternined by changes in the MSFC (to
adjusgments formy E&%ﬂﬂﬁpﬂﬁﬁﬁ 'di sability effects as measured

Syfﬁmﬁo@wﬁmﬁéﬂah gh tvvlo primary endpoints at tvvo
ifferent ti oi nts. (annual.i zed re
[089k aFheserprults g’? Q}CSIHB?‘P‘P%?P}S sy é’é‘gf’ﬁﬁé ﬁfat P%ﬁ%"ﬁ?@ s an effective

treahﬁ@nt'&%@ﬁftﬂer@ﬁﬁﬁﬁ%‘laﬁsﬁ@ Feriftting M1 Nﬁ?t&ﬁikhh@tpﬁéatment resulted in
berg, Bionetrika 757 800- 802 (1988)) mas used to
s1greﬁa¢rm affectsivn tplepsaiajesedigpiilint Progerspionetidatll MEdanenspsps, the
r
prirf &g/tg‘gg@é%ove %{dgggﬂstge gfitﬁlg S?H&lgo Ay §?§ of RRQLAMIEEr &ftves indicate

1 roce ure was used for
thatethe impatt ongelapsd tatets anfl ditability pmaesssqrgwa# dnpare coidy after treatment

1n1tleaﬁlagﬁxﬁi|[ \g%/sg %jusoaﬁnedatplécgl\t}éggl?t tﬂé tr%t% etf %v'lv\tllel aJe lﬁ%tt groups continuing

to dividige aiethe dinal Binepdint aFuryhes) thesef ﬁimrhngs wérealoysisenbécross subgroups.

ertiary. en ints did not includ ust nent.s_for .. .
Aops OB TR P TRTE SR E A NAE PR B P iepatiy of ife.
[osBﬁ 88is J&iﬁlm tf@seabl With (ﬁﬁtah]?l];ﬁnﬁw Alohb Gaa ayxz% loskyer irisiiof eetxddisability

at. natalizumab is an effecti
ProgrsRting 6PmPITeAdp PlasrhgSs ﬁgeaﬁléfﬁﬁ& %ﬂ "r\'th? ENSS, thgprimary
endpbRRbFRR! stﬁd-’}séztl ttvs%hﬁ (®k0.001). crwd p&t:érﬁ eﬁonﬁmEﬁtls %I@@Iﬁated to
rates, disabi ly progreSS|on and measu
LY ¢

progess P ﬂra%/aw Bripts gzumﬁ'p?admléceép, 'ieﬂée"%‘t"ﬁldy I addition to the
ED§§ a Ml n@db IF%@ %ﬁﬁk@it Elfelidloh %l ﬂelﬂa?bg Bhdpoidtakiulil@ over two years,

npact on re rates and di sab progr essi on was
mcqupw %ﬁ$%erad¢qtloafln ¢he annaiplizagimelapa¢ rat%npomnareaﬁmplﬁﬁ%bo with 67% of

natas*z%ﬁ&bnggatm%%@tg&%&mﬁg tOSALRNY BRAbLRH 18l b, HEakiBhs on

S con
placebo. The MRI scans supported these clinically-observed effects. Also, natalizumab

treatment improved the patients' quality of life, as measured by the physical and mental
components of the SF-36. All these effects were consistent and significant across

subgroups defined by baseline demographics and disease activity.
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to diverge at the final tinepoint. Further, these

findings were consi stent across subgroups. Additiona
w@omtode2 ef fects were seen on neasures of rel BEEES2007/005265

severity and quality of life. [086] MS patients

treated with natalizumab al one had a 42% /I ower risk of

their disability progressing conpared to placebo, as

nmeasured by changes on the EDSS, the prinmary endpoi nt

of the study at tmo years (pO od). The per cent age of

patCembiatien andAVOREXENd 29% wi t h

o8 TR i baﬁﬁ%b%u%ﬁgtar@ gr%?%l'\% fiQ cut<uf 3bi 88 eHapies
conﬁ@&@l@&ﬁpeﬁémldﬁ@séic&lﬁﬁlt?ﬁameﬁsutwbbqtﬁ aligicallpahd ByMRIa This is an
e S o e P LB St e Sk SRR et ends o

an db?f@dnﬁibfwy 86Y,aR&R:tloh9R ,relslsamateqm Ms %t@ciy Gedvis Mefirdlbgy 43:655-
acebo. The MRl scans s

66141 P36 480ps StAleripBaNBRIOLCBED 3P 8% (1AL AR ISR, Brudy Group, Lancet
3521149811 t(lbéﬁa ftEdont Bﬁalp N phlbSy 45?&1968 t12767t1d9'5f))e Dﬁ& ﬁom the

measur ed by t'he ph%SI cal’ and nEnt al onent s
Phag3 gials af Bintseferdn for the tvme@tmféw&sbﬂw #H P28 54175%@5 patients

exp%%rﬁ:%ﬁ 2 RGN &%Qéla@%f n%“lﬂﬁ% tﬂXsek\%%e#éa'P @n:ﬂ @Qﬁﬂe%r(ﬁf%atment

| Sease act|V|ty. | ONn apy O ta I zumab
TFNENMSAHQNE G OB TYeuboloigy HB1GSG 6l (3093 Jacobs prali, efrtis Matwcol. 39:285-

25550 B ST 009550 R STob 0 M o o

subjekisrih ¢lad Plyasa 3AVIS\ribMRIf glﬁ'timmm' acemte expem&meld ot fieass rmne oélapse during

hese ially effective a i C ons
the BTVeRRPRIPG adates taf vgh BrLuERarEryy SORTELRTEt PR otmson ot o,
Nerlogpas: 12686l A76RNB YR BltHelyeh Q&tﬁbty DE the@dpegiic 4@at6Bies are currently
661 (1993); Jacobs et al, Ann. Neurol 39;285-289

in ugg gg@)mcqimmmeﬁ mapags brapkthrongh disegspwhilo gn fuggiment (e.g.,
(c%g%gl}l m%tdo@é and Neidlc B¥ ifterfdréBScokitiidation therapy), these

ron1the Phase 3 trials of b-interferon
pracftmes ateelaxge@acmpmcabaimamqm mendosrggd, gomtollesk trials to assess the

efﬁ?%é,lo%gse%?pg{gﬁ ced at | east one relapse during these

ear espite interferon treatnent | FNB M5
[08& u’ﬁlye ﬁéeonp theenyr sthdygwasl8e55:da6 Bvilueg3he effwaop of eataﬁzumab

B P B e OB iy, e o

of Bsuiwrﬁrbﬁ was stypysorfeddgeavaildie idataadn the pgbredsed eneehardismes af getion of

ence . east .one rel apse d t he, 2- yvear .
the SRl SEh A i ien AAXS RROErTAD PREANCTYHFE Boghpmism of
act16f1 OdpepifReBy ﬂaréétﬁfgr&ﬂﬁls@hd]@ésmn mﬁﬂiso@moﬁﬁhmaagrmc_ﬁﬁvia od-
o g O e 0 P IS BBEIAL 31 (80 i v e
knoWie %Eﬁél‘éﬂ%‘lrﬁh@é?@@lﬁrg@'ﬂdn%&%f (350! beds€s fivolved in cytokine
swi tching therapy, changing dose and frequency of

sectetipn raflé cetiulac phdsiohaeichangdase dafsyfpron: b dewn seglates derfgran-y induced
MI—i@E %8%‘1{]% g?gsd uffiod %Ex%a?és%e&%%:?ﬁ‘ Bg‘ﬁqlé@‘g;lﬁg%rgmatory cytokines

con t0 dssess the efficacy
(TN Haz hzﬁd interferon-y) and increases secretion of TH2 anti-inflammatory cytokines

(IL-4 and IL-10) (Rep et al., J. Neuroimmunol. 67:111-118 (1996); Kozovska et al.,
Neurology 53:1692-1697 (1999); Rudick et al., Neurology 50:1266-1272 (1998)). In
addition, interferon- may affect leukocyte trafficking through suppression of the
chemokines RANTES and MIP-1a, as well as their receptor CCRS (Zang et al., J.
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[088] The add-on therapy study was designed to
evaluate the efficacy of natalizumab agai nst active
weoownaedilf or patients breaki ng through AVONEX(PQT/US2007/005265

nonot her apy. The choice of b-interferon was supported

by avail able data on the proposed nechani sns of action

of the avail able drugs. As di scussed above,

nat al i zumab has a wel | -defined nmechani sm of acti on,

specifically targeting cellular adhesi on and
Neuroiamaeaihdd2iEld- 6880 (@001 Dt ﬂ&narms,athmfbfonemoégrtnﬁwsationale to expect that

e SRR S8 TR Bt D BRBE ARy v

additive e 8gneigistit @ffestuniingr addbd eelntetfabnipraomsses i nvol ved

in tokln secretion and_cel | ul he es
s VR4S P AaS s e S VRS gBhgRg Epscumently
recéﬂ'lﬁg $rehimdRME A ¥ ONEREC breto ﬁeéiﬁrﬁ%&ﬁﬁal&ﬁﬁ{a@t tHEBe Pitients were
pro-inflammtory cytokines (TNF-a, IL-2 and

exwmr@mgéﬂlé?asg potavity déreite acise eatmeRt dhilusi AYQNEX® served as an

f 1 C ®
acua{&a,n%di 'mur B aenwﬁgeéfw Bt Qn%aﬂal %ﬁgﬂi g\g}%%nlé&}gog (%g@g?x

resudied ifle 24H gpction hahe rise 0F d(salg%) ProRersbioR, ymegsured by changes on

the %%{8045) 83()258 %gg Ser?:%xz c( %tgeq?a?e)lts esﬂ %& It gggg{ess was 23% with

nterteron ocyte trarfi )pg t hroug
nataizppiab mmvmx% as bempimed et E8 AMONAX: hloae. as

[09@1e l’\gﬁt?igg g:]u{ f?%g% o%&agg%%se %h%pomts examined, when

contﬂ&ﬁd’detﬁ)od&vom% By tind yeafs (m:alcﬁng a SS%DMucmdmm théennualized

bl ockade o -integrins atali o
relapif 14 B4 g AR FoHE TS BT rRGRER e 1 £2% of
pati€hds %ﬁtAV‘ONE)Q@ deHe MR1 dthfd &uppofted tHdse BRrichPB8bserved effects Also,

Nat al i zunab was al so roven el ficacious when used t

natalizagiabpuieR ARIDETSA L AVEPRTERK I BETaPY Alrges imaBioHiehbegetiputs' quality of

llfeA‘}é%@g(ﬂ:Qd by ﬂxb%yh@alrc%ﬁﬁio\’xbﬁ‘tg of R F-28"MAN alth8%n the mental
pa lents were experienci ng di sease act | Vi ty deSpI te

comgomente AW deesersffects mcommwd pizaificpatiagessabarqupy defined by

t ted that natalizumab, when
basggge%%%m&;ﬁs&ggg din a 24%reduction in the
Progiressivef Militifaloal Leqk@noqllﬁflepaihy as rreasur ed by changes

EDSS Rers nt.age t . .
1093, PR 5 anentFion fitess AL B Sh GRS Brr S SifyCV infection
of NgoUEndrogytes JOWod Ralnsh pﬂyaﬂ%MSﬂwﬁﬂ\EBélne)ved k@ irefect the majority
[ 090] . | izumab had signi ficant ffec

of hcéﬂa]bgg?w@ﬁaﬂa AheeRiaten e SHBRC U5 a PbanE Ecﬁvﬁ%%ﬁf‘}ef tn healthy

indRV@fald MR HEEAR EStimhteg kd/Ehindg f@n559%ft6®m% Hependihghlpdn the testing
annual i zed rel apse rate, with 54%

meifaiaiPEy (RapYee ekl Back Erok el Lcépgé’t 00 Bnpalespnd Fasnauskas,

J ﬁ?&?@mtyggglm@t@ 95 (AIGNEX(r). The MRl scans supported
hese clinically- ogserved effects. Al so, natalizunmab,

[09% eRMI opqsairepred omInaaHE Y FpmuRefomBrogHsdandivigials with ep age-
adjﬁ’s%d S, ratg H?é {4 B‘M%i:oiJ i3 $er 1‘3?1113}:1‘ ?%H;Bﬁ‘gj (1931 99559 89%’ §f Whém were

nponents o0 rend nent al
AIIDSa pptnmw(Holmanrﬁé 8h, Heﬁre@tdemelk@@%ﬁg? élrﬁ98é)n dlowever, rare PML
casds lgepv' Ilsoabeen T }gcpr&:%i iR %Qgélﬂy Qﬁthda%ftélﬂ'ﬁgm%y disorders who received
immunosuppressive therapy; among these, three patients with rheumatoid arthritis
(Sponzilli et al., Neurology 25:664-668 (1975); Rankin et al., J. Rheumatol 22:777-79

(1995); Durez et al., Arthritis Rheum. 46 (9S):536 (2002)), one of whom was treated with
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basel i ne denographi cs and di sease activity.
Progressive Miltifocal Leukoencephal opathy [091] PM
w0 g00anodimf ecti ous di sease of the central nervoRST/BEyRDBEINS265
caused by JCV infection of oligodendrocytes. JCV is a
human pol yoma virus that is believed to infect the
majority of healthy individuals at an early age. The
seropreval ence of anti-JCV anti bodies in healt hy
furharhecrebial st T NI afitaBSti @h&e7 £l a6 ztfs g§’s)é§36 (2002)).

ThSOA)d ﬁendl ng upon the testin rrethod ogy
gie Wasjalsq g gepoy; ot MLzn a1Crphn's Dis¢aze patjont, mnam mcanﬁitant treatments

wef@ﬁ&%‘é&ﬁ%d (Garr¥s'ePhy,, MBI R 2%747'07]&9?01 mg gﬁ,g ?@#@)ed

4 Q92] PM. occurs predom na
[093d g Treathodogy o PME. ia distiniptinet m!ﬂ cheapbrises ahutiple€odi® fAMnyelination

of Q%gp%é?f féﬂ{ﬂsﬂ %#_@Ft Bg{og? poaef:(e @Sy%r)gb?%&%%;rsw’}%gn lé/\s/?gnes may occur
anmhq;g guem 1(8439381)1)316 bmhmehemfsphﬁeENbssQﬂ‘E&ﬁn HRY Eer8belRim and brain
ste@h N atl eg{hg in g aut oi nmune di sorders

0 @fg ece Pmu &g Siggdendrasises in therBergpheRlgene surrounding
anam d hmttm viré Brosh mbﬁna

a(:k ﬁpﬁlﬁ; kéo\gén -gry‘g § 1975%%%2%? of éb?lb?ﬂ%él ol od%hdrocytes

\ifs; 995 7RIS IDGY@ZGSegraéuallyAmﬂr lmasrment of mental

funEhem and dBtrBceDICpéatl Al )wsn%‘ envve H{?né?ﬁl(sm% %tﬁ%clied The

tunor necrosis factor (TNF) antagoni

dls%a}se rt]helgerqrf:' gresses rapidlynand4be patint %@v@mﬁéﬁs}tbledrﬂaneaumﬁy becoming

demaériied, dlin@PAId phlyZM: chadn@ R Sui¥ysease patient, but
e, concomtant freatnments were not Specified (Garrels

[O9gr Lhe preggace pf IGa{ingha blasid. and Tr 5@ Hf FOIL (p2A6E3 hnd héidly,
imchiodd B Otollthat Bodhl RbuSd (Gt £V o pis. 161:1128-

nmul ti pl'e foci
1133i (A p30n Totratorormss ak o4rar d&nrdif 3R454460 (wsmy Dsﬁpa"s%t alThlezrology

t |
L8 O S RS br AR Lt ) o i ok iAmastiniet L., 7
Clity Microlgio b 3raise - mr(e Dys)l; DubbR ¢t Ri.NADS 90:953588 (1 d96) Knowles et al.,

erlpheral zone surroun
T M, N P Bk 5Bt Bl Naasimbid Samnd InS&1s31 (2003,
Thesé fiatings a¥d ndiihic PEARSHE a¥t Sﬁgﬁ’éﬁlcm iMle El%xents thus the

|r|ons ically, PML evolves gradually,

relaighship Rgh]l"ogfor H‘E‘ﬂ? Yiraklgad tq BMIaﬁdele@I urbance of

095 eﬂc&uﬁﬁ@m &5 ) ffected Th
[ d]f’s oA he‘%* 'eﬁﬁtlcélg/gie’gﬂ?é {)sll e}%{l?&t% etsqe and distribution
of te:vhite mpttgr Leé’é"lné %nt doedlonias & yesnlscxﬁ mrlagmdfmmbm édhyelination, and

gliabédlNHsis2 %Me?lcxlﬁﬁgh fe%g{}@soc?jﬂgﬁ Erelf‘f??tﬁéo%be]lsl\q_ fg%ﬂl%tﬁtlgﬁom the

presence of
demyghnafion qsﬁ‘yclafﬁmmmmemast miMB d’lMLSn\hﬂﬁexb&ﬁ Q)f the spinal cord
28-

al nf ect
or °§§§ %Eﬂ(vgggi 01%.1@ 'Fﬁr < a‘? gr%éut ne-tlhlrd Rlﬁ patigyts yvql preosgntépgqh Xispal field loss -

or corfigabhlindDesswite inather, thh‘ldrpﬁés&gﬁné. %h&ﬂte?egi &Q&Qg%n or %e4hav1or
cha:%é@ﬁl?wo%ﬂ ?Q a&u}j Ctin PI BpecPnts, 23531 °5% (2002)8 Abse unlike MS,

hennparesw 1s a common presenting symptom. These symptoms are typically subacute in

onset and follow a slowly progressive course. Often, patients and their families are the first
to notice the onset of PML through changes in the ability to perform routine activities of

daily living, even prior to presentation with changes on neurological examination.-
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Ain. Mcrobiol. 34:159-164 (1996); Dubois et al.,

Al DS 10: 353-358 (1996); Knowes et al., / . Med.
wWO/R00M10318D: 474- 479 (1999); Domes et al., J. NeR€DUB2007/005265

9( Suppl 1):81-87 (2003)). These findings are neither

predi ctive nor diagnostic of PML in these patients;

thus the relationship of blood or urine viral load to

PML is unclear. [095] The clinical presentation of PM

iy | I ' ngd di stri.butjon ..
(0963  MRDR o s BRE R ot B U fo b BN esiond i el tiical
Sigh$ pREYMpIPETS altrough dtmpey lavkisperifician dTgpical MSaksiohy/ demyelination

i nic feat ures. o he pr.esentation hel p
ol el (1 e SRR B Sl S cdem can
oftest hiveMB. appldearanm sigilar t@edvly; PMIcéiBus)! gewao&a Qs sﬁsnﬁ in Table 1,
nal_.cor tic nerves i rare. |nstead, about
theg%é‘?? At Of %M‘r) fesirs ‘ﬁit?{ﬂefpp‘ﬂlg@%ﬁwmw them, fram githerietiplogies (Post et

al.,| 8.5 Meuesradidl a20: PRI UIESE 99bY; v REAL Q& ]VhEtgé} J. ﬁ\led. in press
behavi or changes

resentin inth altered nentation or
(20@@%§ﬂg¢r Bt aldnn gginol. 44341 349 (199B ) Heffmanh st al., /. Neurol.
Newrdish@l PEhikiP PR ) 42-A4 59 %U@J%#ﬁn%-daﬁm Q% eé}‘. EnbP 7P Med.

conmon. presenting synpto ese synptons af
3533 p-¢8l E%poé%acut e in onset and follow a slowy

Pr OgEBIe Dl Si FRPeHtSEDi SR, ' nd their famlies
are fhe 1] rls fo 15{1 cuagﬁgaﬁlﬁ@bgf{ﬁPM t hr ough

changes in the ability toaerformrouti ne activi igMs
of daily living, even prior to presentation wth

S i e i o A Syt e

sensi t1ve Tool T8 rardna aHeet titsrbragt and Diffuse; mpialy py-cpfiieal, rarely
setting of cl ispipdl aérd.gh ghitc and psyibiptens, @iitdnoidghy, dlinosiBiglusively in
| ack speci fi Cintayter; Typi cal M5 | esi ons, defpi€ R l@eh occasional
from ot her causes (e.g., encephalonyelitis, HV
encephal opat h¥°, gliosis, and edema carf*SPYE°C HayBatghseen
appear ance si Fritgier fogsa degipnsyrarpiiseeh esi on Postpiipmbsarfieqastly involved
shown in Table 1, there are features ofcdlidbida§Si ons
that help differentiate them from other etiol ogies

W%H‘L’ Am ] Neuroradiol . 20:1896-1906 (1999):
"FBusry et al . SREP pd8gY shapps mpgtly round oy o 5 JI-deledgdges, infiltrating, irregular
(Berger et dl fingkniike (Neerially perivditdehler)349 if sh9@BJanfined to white matter,
Hof f mann et alenflueht wiNeShQk; Irg. ) ' . .
14 \VAL\ 144 (2003), .Lapé;%l_%l%%%ﬁrﬁ’z@et 5@%4&%{&%%?’.‘”55"3agam“
Med. 353: 375- S8F TOGEE " rapi e 2. Di f CofXri{iagrs destroyed
Di agnosis of M5 and PML M5 PML Location of new | esions

ModbbBédeysidroCal , FomY eddEiRESE 16810hY WithiDT Al T BhsDiatyatiical, oxtonding
mai nly sub-copflgal. Jfanuel v spinal corg |1 whi e and i
possi bly gray periventticulare "§ffost SYEIETRIOUDE o Fopfluence with
matt er; whit e MHEPEERDS a] t hough occasi omtir lesicne defingditotvdiite matter
gray matter seen; Posterior fossa | esi @fks, spd@Bl YorS£bhtinuous

Posterior fossa frequently invol ved

“progression
Mass effect Acute lesions may show some mass No mass effect even in large lesions
effect (but process is slightly pushing against
cortex)
T2-weighted sequence Acute lesions: hyperintense center, Diffuse hyperintense, slightly increased
isointense ring, discrete hyperintensity intensity of newly involved areas
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(cerebel lum Borders Sharp edges, shapes nostly round
or Ill-defined edges, infiltrating, irregular
wo 2ovgan3iht ke (especially periventricular), in BOEPS2007/005265
confined to white matter, confluent with other single
| esions, U sparing gray matter, pushing agai nst
fibers may be involved cortex, U-fibers destroyed Mde
of extension Focal, enlarging of lesions within

—Brffuse;—asymMyELE G stud L, ENdT Ny 0ayS7 We@lded t old@feas, little irregular

decreasing in _sjze honpbgeneousl| no confl.uenc i t.h
Wi thin nont hs SHEFEIEEET geﬁ‘g‘,“%d@%/' RO | SRR pegions
tracks, spari mgrepyueht® conti nuous "progressi on Mass
effect Acute |esions may show some mass No mass effect

e{%ﬁ LRt ge 'esie“s-§' i gﬁf é'bﬁt P ee%ﬁg [y hynomteit £dm the onset, -
Tl wed A a i ns‘AicutgocrsfléSX ¥ BT gREed sequ lﬁtre?y%%:utt e &n eon’?et
| esi ons: hypertlajse epis® of Eeipterse SRl f use HYEIERtPisEHdegreasing over time
slightly increasayikeinigns tdniig@yerdi Sl @by the affected area, no
hyper I ntensit Xirxleri“ g‘da,g |d£c¥ea§i£g %Wiﬁltedsﬂy ol r¥@g|i0é1 of signal intensity

areasoutside ring structure, conpared to o ar eas,
little irregul@enalgDfabeePl%r oni c | esi ons:
hyperintense, signal intensity of lesions no ring

Flaiﬁsteﬁﬁéhéeu' e Tt LR S P e iiokted CUL € | Byk@isnsiny 806 8dvibus, true

ypol ntense Slightly hypointense from ter}l% onset, lity more clearly
(large lesion) or isointense (small si gr]a_lll1 I'n _ensfmfa i
decreasing over time |esion), increasingsi®s famin T2-weighted images

intensity over and along the affected area, no tinme in

E ng . ufe lesions: dense homogencou; lyno e nt even in large
. “hf??ffez;ensmy (axonai ioss I'n about 20% Fl al r “sequence

Hyperi nt ense, cshaapemeyt tawiedasat ed Hyper i K@ HVimsHents some
obvi ous, true skheitskoss:aingailagicedti ty poipierad kdanckyent possible,
visible than i, e WRighb ehaidRaes Enha&ﬁ&ﬁﬁ?ﬁndﬁ%ﬁy

| esi ons: dense honpbgeneous Usual |y no enhancenent even

in large enhancenent, sharp edges lesions, in H V+

AuqpAyi ent s sone Fsedawaphy postids dwnsfocali ng- eNeferal @wephy since extending

peri pheral enhafeaiROUeRASHR S, Chr ONi GaloRFicAIPocesHR slightly pushing
enhancenment especi ally under therapy Atgoggpé Fo g{ltensionofﬁssue)
at rophy possi ¥t to focal No focal Hropny gl

ext endi ng

[097] MRI analysis can provide a differential diagnosis of MS and PML in patients
receiving natalizamab. Patients suspected of PML demonstrate the presence of multifocal,
asymmetric, white-matter lesions reflective of demyelination by MRI. T»-weighted and
fluid-attenuated inversion recovery (FLAIR) MRI reveals hyperintense lesions throughout
the supratentorial subcortical white matter (Post et al., Am. J. Neuroradiol. 20:1896-1906
(1999)). White matter lesions of PML are typically not surrounded by edema, do not
produce a mass effect, and do not enhance in the presence of gadolinium contrast material
(Post et al., Am. J. Neuroradiol. 20:1896-1906 (1999)). However, hyperintense T>-
weighted and FLAIR images are not specific for demyelination and may represent gliosis or
edema. Other demyelinating, encephalopathic or ischemic processes such as MS, postviral
encephalitis, HIV encephalopathy and infarction, may demonstrate similar non-specific
imaging features (Olsen et al., Radiology 169:445-448 (1988), Hurley et al., J.
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white matter degeneration, no pathol ogical process is
slightly pushing progression agai nst cortex (extension
wotooriieHue) [ 097] MRl anal ysis can provide a PCT/US2007/005265
differential diagnosis of M5 and PML in patients
recei ving natalizumab. Patients suspected of PM
denonstrate the presence of nultifocal, asymetric,
mhite natter | esions reflective of denyelination by
saz l%i ??% 1f5| H BQ%@(HHE Rl fatidly @f l%lsﬁﬂs and their
ve reved perintense | esions
monpholmggiab gharattenmq@r theahsance ar as atypinal pmaenwgft&dwﬂuum

Post u I
enhph@3tert on iy yeiEffleg iopbF R S iotesfind oA mitheripasion transfer
MRS u{aryculﬁtdhdp hlyffaémme tlohndemyelmb@ku ofEPMInfrem ahérademyetingting
do not _enhancg i.n S e, of i ni n st
profsase, P pheposit (Bapst & afs KaiSieey 23593 s (RSHIHARY eral, v
Nez&@p@%ﬁ@t&&@z@z (1\1&4983& 1%\5@2@@3}) hyperintense T2-
ht ed and FLAIR |n%3es are not specific

(0987}t Flinieal shagneaisafy M iy endismeq |bw6§$te1°6r°ab%%hﬁ"°logwal

exafdi{on ¥ Bi&h lﬁﬁEhE‘l%btﬁﬁé‘cﬁW B}a(i’tﬂ’ BioBb¥ 0Pkt ﬂo‘éﬁﬁ&'ﬁrﬁ Before a biopsy
processes such as gostVI ral _encephalitis, HYV

is deng dotnsapaand GHE SliKm‘l be exanined#yr apsivediss paniasigiGl .| Arpositive

s ORGSO FRLANE R P s kst mipaty
unliBelyn It NalareobaleteCl anubcslngszagams; IC hticl G tand s they are detected, it
is s%%%esp o? ac% l&lgﬁggtg)tﬁo fq@f\ﬁ @Jlthﬁlfhtﬂé gg\?)%r 'frl]"ﬁ% rbnlcﬁn b{oggy or autopsy

présence o
mateﬁhlﬂrmdmaaidanﬁﬁedmy elecigbi adkcrosmpeor mnohinbhistologic electron

| enent ati on of nagnhe ation . tran r
mickBlogo Rhe FReman ot Ao b Arerid b aris Frakey stk o
mrﬂﬁiﬁfﬁidréb@&hd&orﬁﬁ@ﬁlﬂﬁ)?@ﬁ)m&@@ BRirg. OV ira@bisslatibh R’»SUCVthas been
al Radi ol o e/ 210: 439-543 (1999) Hurl ey et

reppist g utyray beiigmptsd; o primasy Pm@sﬁtal gle%fﬂs The
preg_éi‘x@e Bk‘ b ﬁﬁis 1ﬁ AR Soimidilby Qe@rRIN Ihfdi‘@é%B% r1mmunoﬂuoresceznce,

hi stol ogi cal and virol ogi cal exam nation of ain
or hipgmeghitinaBemi ned by brain biopsy or at postnortem

[09% f p&ﬁ B’S%D&%hé &S%%?J C Qﬂ%ﬁDﬂ@S%{? Iﬁgﬂl o sﬁb@ Hﬁ&js&%lﬁc test for

or anti bodi es” agal nst Itive resul
the vhdgnosns 1of OO The Bpdcifidityt ofathmdgs!tapp@acmmw?wmésa Eﬁhﬂéltl\/lty

o 9055 82l SV Sl R L0740, Eonc 1.

Medekieok 64, 278t281q1§9[@g &édtier et ajf ADSi8v49-67 I( 1 99%a); thebeIret el. J. Infect.

ST N S TR
AT o ot et a5
reswlimErRSA ehame e leadt 9 drtisio por X d’é‘ib%ﬁ?a% sngh- R gpalysis of
the (G RiTOVith DMNEY HARSrRBER BARR pkdBrrE@nfRehdd tbicbfifitrh the diagnosis of

but maybe attenpted from primary human fetal gli al
PMdel|s. The presence of the virus in culture is

(0186 UnfydBda vE! GiftfehRhalk GRS EMRY ratk BFHOR b $0£8GEE Mie first three
months (Koralnik, Curr. Opt. Neurol. 17:365-370 (2004)). Prior to the introduction of
highly active antiretroviral treatment (HAART) for HIV, about 10% of patients with PML

survived for longer than one year. However, since the advent of HAART, about 50% of

patients with PML survive for longer than one year due to restoration of immune function as
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or hemaggl utination. [099] PCR analysis of the CSF for
JCviral DNAis a highly sensitive and specific test

wo eo7tibBa1di agnosi s of PML. The specificity of P¢i/ES100%005265
approaches 100% w th a sensitivity ranging from 60%
to 90% (Henson et al., Neurology 41:1967-1971 (1991);
G bson et al., J. Med. Virol. 39:278-281 (1993); Wber
et al., AIDS 8:49-57 (1994a) Weber et al. J. Infect.

CIIR &m%cﬂeli@é& éslzflf’es&l% %ng ?&Qn?‘tﬁm(ién 1@%&&9}" £yndrome

Ret rovira
(G?SPQ%I}C} et qlnfc&ngwr?f H: ﬁ3h3§7n(2@l)i)1|13§:ager$u 8hj daroNVeabol. 44:341-349
(1%2{ dgﬂ?bﬂl%?g% ur%%: Cgivslt r%% %’St o é‘r} Clin, Infect. Dis.

2861&52-31§Sé(t9990)1e CSF for JC viral DNA has grovvn to be

dmethod irmthe dia is_of PM.
[O%T&Bﬁr’; eﬂn?”r eafe ‘a1 ﬁﬁfggﬁt‘ﬁ%e‘{% trﬁ%\%nﬁf‘?f%qYIgr i Yariqugmedications
havef b3 ¥edted, Sﬁk%mimg Iaagclbhe itlbx&ridihd) Ve@aramiRk nddtadiaé, Hdknine
%{t % 17 365- %&(2004)) Prior to the
aray HPF‘(S’& pipe alfa Fogisie, CHarabme) «fidofowir; injsrfezon oy mrmtn-z (IL-2),

zxd()w\ﬁi?a:)cahmotﬂba{n zﬂmléﬁotéga% @orhRiE, Ql‘llrﬁ bl WebPi 17: :365-370 (2004);
Vi ve for | onger than one 2year However, since
% aof Wﬁ‘f"” Ry Jt/est Rio 2200 1 B QORRY: Betivet al., J. Neurovirol.

9: ZSGIMG\(QO(DS)F CoPRgsR! d’\}x@ Q7Y@r8§ej7';§ ?)éﬁ\fﬁh% & .Jillon ?/feurovirol.

mmune function asCD4 colUnts incr S a resu

8: 1?%93{&29%085@@@ oreli, Boha drarow rsnspdrrara0d: ()83398%(\19%)
Re&ihgﬁJn o a1] Akﬁumw{{%gzl]lz 2%({0@&,&%@@ Eier %, 8%1, Biol. Res.

Neur ol
105\@@7@%@&9832) cHEweRS, (hﬁgﬁﬁz)lyal'bdlphtlenm wm:tPML apears to be best

115
corSlaP4 wb b Sondibudeds ntrah SRl obith s vtk PRlmesrly doseee
redMint otAamdodi scomgiinativiri mﬁlﬁnhgtmuig@eﬁkﬁééﬂfemiby Jvma{su&hﬁ’tgd with
£avRRHTS A anlRis after YR Suneeda CbvbEietus Am- . Transplane 5:1151-
uxmoamlsmrtﬂi et &li, dR&. [z, i17t638LR95Q2085) t)I nterl eukin-2
dovudi ne, canptothecin, and topotecan

|
B?Sahﬁi) Curr. Opt. Neurol. 17:365-370 (2004);

[0102DPFEVNs @imethber dBtid cladd dfthumb@
%plSl 195 %0652 (ol dthun&ibolydi&fitus, Hhikh belong to the
Papgvayisidag famp 9§§ma14;o1qnalz‘cﬁ5,0p@\13r®¢wsthp7clm gigdqular double DNA-

5
s&aﬁag@géno%??g«%})roﬁﬁ%vﬂbses cf].n ioér'i]lg rérdoi\?vgql ﬁll}qr%%vtlmses by virtue of
the12 @n’gggr vgiPn (SO dlfﬁg@nh@mmmleslzaland oﬁgamizatlblﬂu Pﬁlyomawruses are

NN I NCTE S

froppghé brairs tissueio ] IaManamqueah prdgneslss/ebﬁslhfml Ieﬁk&&xﬁféplﬂlbﬁathy (PML).
J ntltutlon nspl.an ents W th

CYRHOE 75 AT nes FomoBRy Sl ne 806 hErisn avhgnaines (xcv)
whichvas osnlqitpd &S/ the urherdpyrenslSransslast prtRet Withpostoperative ureteral

favor e gl.i utcome after PM. di agnosis
a7 QQ} arg 70k bRgiogy vith §V481 The two are not

serolo glcally cross-reactive and serologic tests for antibodies are able to distinguish between
BKYV and JCV (Demeter, in Mandell et al., eds., Mandell, Douglas and Bennett's Principles
and Practice of Infectious Diseases, 4th edition, Vol. 2. New York, NY: Churchill
Livingstone; 1995:1400-1406).
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1158 (2005); Shitrit et al., Transpl. Int. 17:658-665

(2005)). JC Virus (JCV) [0102] JCV is a nenber of the
w@bk@gaoxiz human pol yomavi rus, which bel ong t o P¢EUS2007/005265

Papovaviridae famly of small, nonenvel oped viruses

with a closed, circular doubl e DNAstranded genone.

Pol yomavi ruses can be di stingui shed from

papi | | omaviruses by virtue of their smaller virion

[0B0R TN chiddifdreis %@ﬁal%%m]ﬁnéﬂ zg aﬂx%jst QLARNaF %E&Px’é in childhood, and

Pol'yomayi ruses are ubiquitous in nature and ¢
per%séq fardde s Hdpestimatat drat 69 -8eof @ti;lltSJ@\Em afudrthe Umted States have

anhﬁ&h@é ﬁ)dJCf\'? ekl Mh@ fSB‘r/a(}fyotéxhgs&H&lt? { t§F gg%%aﬁ:%te ngé;l@ VLS have been

P ressive multifoca u oencep
infspigd #§ti7EOY n §EVeantd Bl§ Vsarg lbehmdho eirtaige mﬂéﬂmﬂ&ﬁlﬁm has been

PR R 8 OB RN a8 i HE e e et a e a primary

1nﬁ§cts:me@}dmatble mmMahde]BKt\/ala reds.) Mdndal, rD seanmlﬂﬁ:ﬁ@'ﬁﬁ%lples and
WO ar.e qgt serol o

Pmcrt 6 8 § §¥§g‘étf?‘\fj)lﬁ?ﬂ§e§ aibrdtee. Yok ?s F\S’rY%fﬁt N6 §hawschall d.ivingstone;

1995x|1 eom-04oh;)s tmmmg ﬁxhnh@ééﬁgﬁfésﬁ&\/ @Hé’s bléé}{ g%%iﬂ%écﬂhat Jafknt JCV is
eds., Mandel nd Benn

rqupvﬁgg i) §‘§ kéﬂ%eyPP’Vé’é‘%h may éﬁadltﬁ v trétlﬂo N%hlta wairenay Jlltaha some

t
i B JB05 3 N OB GO, i

JCY\jp the nrne alone issnof|spfftaient e diagaode, JCBécur s in
(01921 MihaPfEv el@‘%ﬁx%h%ﬁﬁxé l%oéiééxr ?ﬁ‘ etolshﬁ: &S ;g?%gﬂ hag}eﬁn_

60-80% of a u ts I n EUurope an
progigeingsellssThe r@@lﬁrwhialthafecﬁ&%)ﬂfduy&ﬂ@rad pichBsyinfptbMe which may

TN X TR T T —
and loshafsdneatiorn rDpak edmhitaily devreaitahl W& fN18Ming diagnosis.

t|o |nthe i dney and/or t he fter a
[0103] RSP 3P et et s heopaTausn CtBectiys for K, and ourrent

tredth:f&dﬁbf 1m1ﬁﬁh@oﬁ@r@ﬁﬁ’se§%ﬂ&§t§ i rFrﬁht‘i‘Et' s@bﬁ&ﬂ@@ Qﬂgﬁﬂgxﬁdeﬁ%o reduce

of Infectious Diseases, 4th | tion,

ImRYIOHRBFEHPR) GidefPgds eent ydwimastadied 498 freatDiemit pgtion for
traﬂsg;ﬂﬂl BEHRRE, 82 IcOfratlihe ?ﬁﬁb H 119 ﬁ?etvﬁéaﬁhggt Jt ! g]%hg)%tgh there is

S reactivated in ["ead
curigntlyconfliopgigl data seganding ﬂﬁa}cfme of dIEela‘;tcre(dDeu:tatete irvManiéell et al.,

edsf %m?d@]—] D%'u ah& B‘éﬁﬁ%&gﬁ}mg ?ﬁeg ran(li @rz}cgg? 8 é%%%uﬁ.tg?iseases 4th

PM. cases, asurln e “urine
edition, fVali 2riNewdY (d‘kabw o Shuk@ill LviagstdnoN1095:1 01 1088 8maggi, Newrol.,

i | oodstreamto the brain, it may attack
Set, ﬁﬁnprodué?ng cells. The resulting brain infection

[01p6Ebe eeihrlmeoépxgr DRI CYYiERtbees ropoteh tdTBY tneryé}dwﬁm 5HT2(A)
of cog i on, Vvisual

reo G iR 2o rita o St dRANY. dhdvrodte Bhtisychoti
me&emtsldhlbrpﬁi’ﬂdzlﬂnélmai iROW e Shivh th BldcwQhy é’é}Bf%mn SHT2(A)

1o dla nOSIS pecific antiviral
‘ ’ec‘ipg %\ﬁ} CBlé éﬂtrnr Q@%?ﬁ@afeébthov@v% chlpg@yonzaihe and
clozapireSidve such significant side effects and toxicities, e.g., extrapyramidal symptoms
and the possibility of bone marrow dyscrasias that they may be problematic to use
clinically. The invention provides that newer atypical antipsychotics, such as zisprasidone,

risperidone, and olanzapine - medicines with much better side effect and toxicity profiles
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treatment of i mmunoconprom sed patients is primarily

supportive and intended to reduce i nmunosuppression.
w@r@ofedaiz is currently being studied as a treRCTERL007/005265

option for transplant patients, and cytarabine can be

used in the treatment of PM., although there is

currently conflicting data regarding the efficacy of

t he Iatter (Deneter, in Mandell et alL, eds., Mandel
e Y08 SFIOREAEL s BAOGAR) BEneloR 921200 septor ntagonisis i
vztr&l&&an@lhlurpmmazmé andcjerapies. 1995: 1400 1406; Sal maggi ,

B

fixafibll QCRT),&ﬁemggmuﬁﬁcphnmibmon @HAJ), Sozyene-tinked i 1mmunoassay (E14),

.306: 1380- 13 2004, t he iC . .
radiA g BRI GNP Gt O iR pingl radial
henwu(zs% ah8 &V eL&EatIsd. HeERLAYity e6e @;B&Eﬁcﬁt’}dvzﬁ'ibs kglrmly hb&oéen
entry. Unfortunately, howeve | or
dlffeqeew&shwau?ﬁa\)\él()&fs%ﬂ%.Wlﬂléigrﬁct i glas %?&rOép VP28 some

assd >é'g3' M%Lf’? aﬂd IF @X%h baBYdigndddal de%fr@ﬁ@ﬁfﬁacmmﬁe for example,

ossibility of bone marrow dyscrasias that they nmay be
IngﬂE@lenh#\c to use clinically. The invention provides
Patié?ﬁgena%lﬁgﬁ BHs¥ ofiHar Ad%suginzgwcs such as

Ias one, risperidone ol anzapi ne - nedi ci nes
[0103]mpmg>pnamauent sy:lmoefhrehanmlzedkt ersfitpgiskinrpfla ofagtalizumab.

Nat%pfurﬁ)%bd% REYERY gﬁ&a%g Al Eath R nbiveHatibtts FRfiPmild to moderate

recepto nta onists In'vitro
disablilitg (ED&$e0 to & 0pmithakozd phmeal Ji8BT hetivityi (for wmlé@,wnefrelapse in

serol iical tes i l.abl e t e
the SERE TR PEY RS | et oo HRRRROIE] ol ity o
mo&éﬂﬁt’e)dlsaﬁbﬂﬁy Rgith tdﬂt%ﬁuxigmumase?wy( delsBite treatment with B-interferon (for
radi oi nmunoassa article a tination
oA BR RHAP o BaNE ot BEfor T Y BT BAE TR PAAYONFR®):
[OlM?FTﬁé BertifiRhisk Fgo SoiMetdd i ckdaidsih&iiReieht SdpuYations) PStlents without

reatly between different technlques Most technlq
evidguch oﬁ&lmnamse%qea@@b@, withewgvidsage of i leagRatepac ivity clinically

1%’51@@1 ’thgge%%r "ﬂe'r:n rln&%v@%éeﬁﬂ? @r ERromc-pro gressive
et ect one

specitic C ass for” exa
forng Af MSitwarn exdatied ﬁpUhthBé’élésﬁ %ﬁn&g@y n&tﬂgZ‘EflPlP b&wot been

cor{q%ltoéje £|P 1&F H @%g - ¢dhio e. ! ]hé ﬁ%x? t'—I%rlk 19 %isgsaltgpe)&' 1H‘p€ﬁerbts with a

-T1'S i zumab. Natal i zdr na
mn@ﬁ&hﬂ&ﬂbﬂ&mtaﬁéﬂue&ﬁhma&wggﬁMWBeéﬂﬁ&nt nave patlents

S B PR RSB o 3R g0 Al e

ratibe [egFetyion tdilbﬁabylﬁgrcoﬁéerﬂf exibt cat ﬂlé)cuﬂ'ﬁmrty@atmbmt haan@usg)studles
dennnstra d efficac i ents

inclrRirrge SSBISEY o LB e T A B ety be

ap;ﬁ‘ 1I§rli>dt& £ ESRIdERIM thé béndfitirlik %ﬂi@,ﬁﬂihoﬁﬂmbe mmdrm whéther the

se in the year prior to study entry mq
patre@t; ba;svprﬁglop( }:e)d) a hypersensitivity reactlon or deve oped persistent antibodies

to natalizumab. Re-dosing of natalizumab following a hypersensitivity reaction was not
assessed in Phase 3 trials. Persistent antibodies against natalizumab lead to a loss of
efficacy and an increase in infusion-related side effects. Patients who are

immunocompromised from any cause, including use of immunosuppressant medications
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[0109] The benefit/risk ratio is altered in certain

ot her patient popul ations. Patients w thout evidence
w@boorabApsi Nng di sease, that is, wthout evi denP€r/v§2007/005265

inflammatory activity clinically or by MR, such as

those with relatively "benign" inactive disease, or

chroni c-progressive forns of M5, were excluded from

the Phase 3 trials, thus, natalizunab has not been

e horts
rafOR BRI AL PPLACSE § GG B rpdiie infeqtias g showld not
reqgivematalizumabnt wi t hout features suggest ive of MB.
t nts who,.ar.e ni cal | abl e .on current

“’% ﬂé ?;g%{/[ﬁ%l ‘{é? °Iia, P Pafie SF%’FQ . W#}waslslas& usgd by the infusion
nussgfte facilitatet &akl@r@ﬂeclnbhy)f PMIC and ﬁnﬁ‘mlm‘ié irRPpidpfiateiist T hatalizumab.
Theﬁ;ﬁﬁg " i ng st#%%ﬁs Jndlcate active

ST P%’HP st o RAtigapab %F‘allﬂi“ﬂ?ﬁﬁlb( worsening
nelfn’b&igim @hnp@iﬂﬁﬁ&ﬁﬁh%ﬁfe@ﬁﬁtb@h@er ée@exﬁp g \M%Wt(ﬁ%udden dechne n

benefit-risk ratio, it should be consi ere

thipkinepatesisit brlanceassitengthy 1Eupatians denerts isuingemyisympiarys described
by tieaeHecRhstOfhe SRR 19 RREUBRH S I m AN ¢ Ii?lﬁmtag and to refer the patient
nat al i zumab. Re-dosi ng of natalizunma 0
h?ﬁ@ﬁ@@ﬁﬂﬁqmnty reacti on was not assessed |n Phase 3

[OltI'?[] q|h§s cHeek étsa?sfeorgscé"}% %g{ fi2 p%gal trl’%l q%?{tegélvéllé%%hzum%b for the

loss o an Irncr ease
treiltmeag pbrelapsing MG, hasohmvef bent diagieatd eA‘ilﬂhSMWlﬂpaﬂI B not currently

o RS SR E 0a A hegpvor
It ﬁlahercascérMnﬂbﬂat thachatiteis n@p]ﬁw’v&ruw t5d slu‘ffdri!ii@%ﬁ my cﬁrh%ematolo gic
mafihoulcd né)t gl ve natali Zf [0111] Anot her

CRItert ‘f‘%?rs%ﬁ AP oRgaTEinse limlt |C§n§%% @at thepatient is not currently
receivigirefinehiSwith By ahfighebplabiSe, Fanfiionfd dhitdHChd ﬁﬁrﬂﬁrﬁ;sugpresstlve

early detection of PML and ninimze inap roprlate

agept apd,thaf thepptisnt hasaead beatalizumab Wﬁtl@lttl nnam@eleaﬂetas K
[0 ltl BE ARaiticdat o Q@t’é btn§ desril?i%%g gk’ e MVSRILNG; lf%usrei’ !ﬁ%’ﬂ{ 1% part in the

aFtons t hat have per over severa
deSﬁlé 1o whishdeHowescandria piart with bedbviouseyes |thﬂ’1dqschpllanm may be

leafed By HRAGHE ofhe ﬁ’wﬁﬁtﬁ(}ﬂe nfl'tner @r{i gcftg Snd' Q&Qanga%esléf %gﬁ\ée@tlon will be

described by t e nurseis
reakizad and aji@iriedibyt meansaifahé elemehtsand combieftions plikelcﬁhﬂquinted out in

b T ROYELS) Aokt 2B L S hncion,

not ﬁmladi&dzmrthdz)clfaﬂns,tdnenmr Easatintitatibng & thp &ldikﬁecl@weﬁﬁ&n

O N RN S A A -

dethhed&iepﬁﬁp?ticﬁlt £d eQb&ﬁfylaS}eMxﬁI &lpl&AYSry dnly &nd &Q%)t restnctlve of the
ascertains t the patient is not Known t

Inveioeps Hgio FRPVET: imMeheBIdseiteodhpt @ﬁ an@}atlon dynot limited to

the pasichid eabodirBeils 8E3RBM, 38 sucH ﬁaago&f dobf®, & P‘uptﬁer the
atlent is not currently receiving treathen

ternalﬁf) o_ga{é{gﬁql tpsdgsgribg ﬂﬁﬁglﬁg%b gubadignents ismot intended to be limiting, since

the hﬁﬁé%ﬁ@ﬂe?&ﬁ%\%ﬁtlﬁﬂ &t b%riﬂmtt&f(lgrg% IB? %ﬁa{ut%m TR8%14:82 % not

the natali zumab patient inform
encompass embodiments in the public domain.

[0115] With respect to ranges of values, the invention encompasses each intervening value
between the upper and lower limits of the range to at least a tenth of the lower limit's unit,

unless the context clearly indicates otherwise. Further, the invention encompasses any other
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[01 13] Additional objects and advantages of the

invention will be set forth in part in the description
wokiochofiol | ows, and in part will be obvious frper/ukm®07/005265

description, or nmay be | earned by practice of the

i nvention. The objects and advantages of the invention

W ll be realized and attai ned by neans of the elenents

and conbi nations particularly pointed out in the
steﬁétpﬁiﬂdeémﬁh Fahls. MYr&ANE the ﬁfﬁl‘éﬁﬂ&@gﬁﬁ eﬂ%ﬁ‘gﬁésggsdrﬁhges ex%ludmg

13 of t he speC|f|cat|on i f I nclu
eifprerhoth of thepppepand lower ﬂlmltsatfutbmmo, urflesschedifieally excluded from

thégm@atrh,% [01 14] It is to be understood that both
t he foregO|ng general description and the foll ow ng

[0}s] dinless defined opraraiscathe nesaamps axf wllaechnivap bad sdiextific terms used

e ety Rk o el il which s

inyentienbelongs.sOnebf brdmd:rgzdkilbmttheaﬁ aFilli adde a@igréﬁﬁ?@ Eﬂéﬂﬁﬁ'} thethods and
vary. Fkurther,

m q‘g‘?ﬁn% %%‘Ppar y"f‘ég%% g‘?’ﬂ Ribess Cl?émﬁ%ﬁdtheéﬂp &N é}fﬁé’ﬁlqﬁ@‘htospﬂastlce or test

theninyentivine NitecbpleoiffRtibn 1¥irhodl Shorsh 1§ uhh@rsﬁ;%ﬁﬁﬁ 11@?15 (tiﬂﬁe references
ct@% sent invention will be linmted only by its™c
"5he“ & i ns do not enconpass embodi nents in the publlc

[oTaYdt dust] Belddakd Wat, Bis Li8SPR&GEintd!iA Wﬁ)&% J;]H s{, 1§ smgular forms

"a [. nventl o"n encorrpasses each 1 nterveni
&t (&' |k the Hgclugg@iurp) rﬁfqrgnt@mkhsaﬂqemgmt oleanﬂy Hmaﬁés @therwise.

Thu§ %ﬁe}&fmﬂlg GefdPdRe th! "'5"5 bjSet lf)%'é{?e{oﬁ&!: S utdlé]qe %{%@“Eﬁlﬁx Rf such

clearly indicates otherw se
polyperiiss sud §ef8¥15}'1°®tm'§hs agent'tinchides vafanenge tadneas.more agents and

v nconpasses, ranges
o B o B ) O R S e fover 11 s
[013R] Fretheranly gun@ntmrqspmgl@kaﬁtﬁhés}bf&ﬂ@eﬂﬁﬁ& fera@tiiﬁr%] Bénditions, %
t he

puﬁ%ﬁ&ﬁgéﬁ@eanﬁ[p% X ‘-%}?Ogg %ﬂ‘ef ant OH}])§ Ly@flgéhq@g@lﬁcatmn and

claimes, arermadlﬂeﬂfh;&he Ceﬁﬁin’lhbbyt 'Wlﬂ@isﬁitﬁ&dw@’m@ﬂﬁte@f Accordingly, the
skill to which this invention

di rt
nurgéﬂ%ﬂﬂ antﬁﬁegs ¢t ??}Ft i Q?%Fpé’klﬂcﬁthfhalt%@am% argjapprozimations that may
var§ lﬂbpcﬁmh@ Bpdrhéht dRBiYe BQ{%S Qf"ﬂle E&B{ ﬁ)lvénﬁ%r{n A?{heQ/r sy least, and

aguwalent to those descri bed e|n can al so be us
not;as ap atiempt {o 'é)‘PltttB% gpnlicatipm oﬁ?htemntnrfﬁmf egp%lehtsdatthe)mope of the

laings, BRSH
iy Rt O R AL ot o
rep%edu@é@lﬁﬁéméllﬁlt%rﬁﬁplymg Mllmppmwhdmgﬂeehmquest I}G)netheless the
the" inclu
B el B 5 e s s W D A S s
Anynwaeiisal ovalugh hgwe‘?em inbg@nly eonthipkeeatieriods fromSHbis@elard

d N des a oI rality of such polypeptides

evpﬂgx ereﬁemln &Iatj L{ i ncl udes reference to one

Examplmre agents and eqU| vaI ents thereof known to those
&g in,the ar and [0118] Further, al

(01 F e &bt SeRfty g daikoicd @g’e&m?lﬁ{gﬁxé’m’m of thednvition and

shouldrthértfore fot B6 considered to limit the invention in any way, also describe and detail

—+5)

aspects and embodiments of the invention discussed above. The examples are not intended
to represent that the experiments below are all or the only experiments performed. Efforts
have been made to ensure accuracy with respect to numbers used (for example, amounts,

temperature, etc.) but some experimental errors and deviations should be accounted for.
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purity, polypeptide and pol ynucl eotide | engths, and so

forth, used in the specification and clains, are
woe7fioad2 by the term "about," unl ess ot her w SECT/US2007/005265

i ndi cated. Accordingly, the numerical paraneters set

forth in the specification and clains are

approxi mations that may vary dependi ng upon the

desired properties of the present invention. At the

Ul AV B AT it I B it serge

moﬁfmlaﬁw@i ghtt tempkmiturs is Faddgrens Gentigedde pandapressare §§h><§ QF gear
| east be construed in light of the nunber of
éB}@ﬁ”tced significant.digits, applying ordinary
rOUEdaﬂﬂ)léthﬁamfmmmabss the nunerical val ues
orth in th oeC|f|c exanpl es ar

(013PbEhe BiFaRE opBSE BED Yy HIRBERE R TL G0 R By By aied in bwo

PhdsBREHSRIPYINGRIGRILNN, EREL 31 e ih Préssi(ROTB)] Rﬁdﬁ:k&n d]aMEngz J. Med.
devi ation of its experinental neasurenent.

in ffress @9?6)141&11 encisplBatalizrerb ayas glmne%d@anqtbelﬁa %F%W’em‘“a“’e
Mseéaﬁy and | RsfefﬁP&[%\o ) Phedthiatinel %ttﬁb%tﬁ&oit@d)n @btalliBumab was

e |nvent|on in any way, ®
givee sepatieatawbio d@trae?kpea@pelog selanms st qe@ﬁmerafAYQélEX therapy

| on
wnd {Y  vB PREE TR B ATRE B AR D o, D
thrébgh /o Mﬁ Wewoaﬁnaed mweﬁehamedeq ac@ﬂcfrgneﬂgpmel at one year.

bee ta(n%f é%aﬁ% F}é H’t‘ éﬁy £ 81’03 31? ggfag%,g %{'é‘g;%% 't3 onset of

sus&ﬁﬁ&i OB EISEIOR F Al saBility)ia réddimgeannabiisodsrebipotitate, e attenuatmg MRI
accounted for.Unl ess I ndi Caffﬁ,@? of.herw se, B%rb’e bo and th

lesioaps sy 1mBrQHRg thegTualiny of iR gRbCHS CREPYRY bg ‘Pd’d%"e 0 and the

actf@&?wx@@bﬁ%l bgyperature is in degrees

Centi grade, and r essure i s at or_ near atnospheri ch

[omammase@r stuélgs;pafbslm@r devignsmes themenptherpYeydye §¢3 untreated
0Lk i2Sati®RMNab or placebo for 120
rel%I81rU%[e1%1{tﬁ1g2$§ ﬁ%\’l@ﬁts%aé\’gadél%?{lzlegﬁ:é %é@mﬁ = aa or placebo for
weEhsg(so idfusidag) using przels sllt(CZt)O@) In thediddtoneatudy, 1,11 matignts who had
es y o
be%ﬁ?c‘a‘”\?’@nw%%ﬁ Lésflé tlt(’r e§{§6:¢ ﬁ?‘l\e{@e %&% qifiad relapsed
dedpié this Sreafrhdf awrewaﬁd&ﬁmaa usiflg b : phHeeiion td ndd haahtltmab or
st Ude‘/’I nat al i zumap vvas]&gl ven to patients who were

plasgh o tbakiregmeat alpR & IFOSKTHE concurrent AVONEX(r)

[0 fﬁ%\%&ﬁa‘a@%&h&eﬁjﬁbﬁ%& EVES saefaaamirel@sw amm scans, MSFC
§|nterferon b-14a) _ plus placeho. § % p
scargp vsal SmeHoR tastin ARd ﬂﬁ%lltt’ﬁéhffer%?ﬁﬁ apg MST d"e(’%m asured every

bagsifesda basctine wnd Bad d
LR e Rl Py Yoo
MS gelopsse oneh @ESMI‘W@@ progression of disability, in

I
8 G AN A AR AR b
profoihe affscte oniar ke ho bhsdt of phme@bpmgtbsslhe in disability and on

annualized relapse rate, the two primary endpoints, as shown in Table 2. These significant

effects were confirmed versus AVONEX® alone.
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active AVONEX(r) control group. [0121] Both Phase 3
studi es had simlar designs. In the nonotherapy study,
wQ@ad7neineat ed rel apsing remtting MS pati ent SPGBUS2007/005265
random zed to receive natalizumab or placebo for 120
weeks (30 infusions) using a 2:1 allocation. In the
add-on study, 1,171 patients who had been receiving
weekly intramuscul ar injections of 30 ng AVONEX(r),

but Ty#19 2h 3t shaArIedaiiaskit s BHALS3 Shgatdent, were

randomzed using a 1.1 allocation 10 add natalizunah

or placebo to their regi men, Mgdngtherinyr 120 weeks.Add-on therapy

[OIZ22] Efficacy par anet er plakdbol udecgob;hagb SCOROBONEND AVONEX +
rel apses, brain MRl scans, MSFC sc¢ vi sual

function tests, and quality of Ilf% ]’—.’B@S and pf\ﬁ?& 3O?mg
were neasured every 12 weeks, brain MRl scans and natalizumab

Nuntbe@dfiphén®@! 111 € questionnaizies at basel I ne and ssyery 589

year, and M5 rel apses on an ongoi ng basis. [0123]

Treatnment with natalizumab as nonot herapy in
Percppiaggofpaienthufe Etdlent s had profound effects on the
prodrdséten df@isanilget of sust ai ned2grwogr essiien i n di sal2pei ty 23%
Haz?rﬁgmg Qo5 U eh% Gl 43 2PSE r%ts%’(oi?ﬁﬁ)wo primary o.76(0.61,0.96)

E |nts as shown in Table 2. These significant 5
Y8o%ere confirned versus A EX(r) al one. Tabl e2%°
Eﬁaﬂwecacy of Natalizumab in Phas®.081St udi es Monot her®@Pg4
Add- on therapy Placebo 300 ng AVONEX H AVONEX +
ta umab pl acebo 300 Ny, talizu Nunber
Amﬁ%fze‘irﬁ]t%%se 5 627 582 589 Pe?%enta eﬂg pati ent g%\%th 0336

Relgtvaredestforpr ogr essi on of di sabi f§%y 29% 17% 29% 23985%

Heaar d ratio (95% confidence ipdoamoval) 0.58 (0. 43, p<0.001

0.77) 0.76(0.61, 0.96) R sk reduction 42% 24% p-val ue

pO 001 p=0.024 Annualized relapse rate 0 733 0 235

0.749 0.336 Rel ative reduction 68% 55% p-val ue p<0.001

p<0.001 [0124] The patient population in the two Phase
[0134pTHe paSeritpbpulaidbRpsthe gwdPhasd 3 etutikes amoraamg NS feients

crlterla of. the ] npternatijon Panel theDl
accgy q‘gﬁqq |cgtgta| tg emat1on§|Paneal on the 1agnosis o uIStxp?e Sclerosis
(McDonald et al., Ann. Neurol. 50:121-127 (2001)). It encompassed a broad range of ages
and disease severity, and represented the current relapsing MS population with active
disease, consistent with the approved indication. Patients with primary- or secondary-
progressive MS were excluded.
[0125] The patient populations targeted for the two studies differed. Patients in the
monotherapy study were essentially naive to treatment with an immunomodulatory drug for
MS. Specifically, patients may not have had treatment with any immunomodulator (-
interferon or glatiramer acetate) for a period longer than six months and not within six
months of the beginning of the study. The result was a young, mostly female, MS
population with a moderate degree of baseline disease activity (typical of the general MS
population), very few of whom had tried another immunomodulator prior to study entry.
[0126] Patients in the add-on therapy study were required to have received AVONEX® for
the previous year and to have had a relapse during that time while on AVONEX®

treatment. This resulted in a population somewhat older than that in the monotherapy study,
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(McDonal d et al., Ann. Neurol. 50: 121-127 (2001)). It
enconpassed a broad range of ages and di sease

w@ewenoity2 and represented the current rel apsiPQI/ER007/005265
popul ation with active di sease, consistent with the
approved indication. Patients with primry- or
secondar ypr ogressi veMs were excluded. [0125] The
patient popul ations targeted for the two studies

witha fl&%e?g ﬁegsaet dlﬁ‘%&% ' ﬁo&l@@ergg fé‘il&eiﬁz%ﬁé/ aé&-Hﬂ YntspFstudy had a similar
esse nairve to treat W t

degm&mmhsnadedcavﬂyys thosg irf the m@oﬂSpepy ﬁlld}a,I deppitp AMNEX® treatment.
may not have had treatnent with any i munonodul at or
(b- interferon or glatiraner acetate) for a period
| onger than six nonths and not within six nonths of
t he begi nning of the study. The result was a young,
nostly fenal e, M5 popul ation with a noderate degree of
basel i ne di sease activity (typical of the general M5
popul ation), very few of whom had tried anot her
i munonodul at or prior to study entry. [0126] Patients
in the add-on therapy study were required to have
recei ved AVONEX(r) for the previous year and to have
had a relapse during that tinme while on AVONEX(r)
treatnment. This resulted in a popul ati on sonmewhat
ol der than that in the nonotherapy study,with a | onger
di sease duration. However, patients in the add-on
t herapy study had a sim|ar degree of diseaseactivity
as those in the nonotherapy study, despite AVONEX(r)
treatment. CLAIMS 1. A nethod of treating a patient
with an inflammatory or autoi mune di sease with
nat al i zumab conprising: (a) admnistering a dose of
natali zumab for a first dosage period; (b) nonitoring
the amount of bivalent natalizumab in the patient's
pl asma or serumduring the first dosage period; (c)
determi ning a second dose of natalizumab based on the
| evel of bivalent natalizumab observed; and (d)
adm ni stering a second dose of natalizumab for a
second dosage period; wherein the second dose inproves
the safety and/or efficacy of the treatnent during the
second dosage period. 2. The nethod of claim1,
wherein if the nonitoring shows that the anount of
bi val ent natalizumab in the patient's plasma or serum
remai ns above a predeterm ned | evel during the first
dosage period, and wherein the corrected dose of
nat al i zumab adm ni stered over the second dosage period
is designed to achieve a reduction of the natalizumab
| evel during the second dosage period to bel ow the
predeterm ned | evel during at |east a portion of the
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second dosage period. 3. The nmethod of claim 2,

wherein the second dose is |lower than the first dose.
wa@200Thesinet hod of claim 2, wherein the second POFH§®07/005265

period is longer than the first dosage period. 5. The

nmet hod of claim 2, wherein the corrected dose is |ower

than the first dose, and wherein the second dosage

period is longer than the first dosage period. 6. The
ciBhMiod of claim2, wherein the first dose is 300 ny

admni stered by IV infusion and the first dosage
1. per i & dndtlod oftreativglaspatignt Witk aninfiregimatorg baawofinmune disease with
na .%Lgﬁgctgﬁrp{edeternined | evel is about 1 ng/m, and
&ren thePS&®&hd dose is | ess than 300 ngy

adni(a) st exdalinkyering 4 dds¢ifpAtaliBGmMED oS doaagg Pefod;

peruﬁg is nnre.th&g f our mgeks. 8. The netho of,clpim

6, r ei RORXYy g amaunt aEbIvRlspbratalizugeab in the atigtisiplasma or

and sefigh Ginfing (e HREQNMIgEp&fod;S | €ss than 300 ny

adm nj stered hy IV infusion and the second dosa

e
periGl i dsteraningaserond degeal aatplizameab hasadon @pq@veapﬁbivalent

6, whaelRimab®shivedear m ned level is ahout 0.1 ng/m,
and wherein the second dose is less than 300 ny

admi(d) st exdeeinisiering 4 secord deseaafdhatalisuseb donia sewoaddosage period;
-1 ' f: . ho f .
wHRRGh O dc2 o Bl RV he WG g/ ol Sy D o dlinent duins the
seqoind dosagearariosl. pl asma or serum fal l's bel ow a

pre ' I l, during.the first. dasage I od .
2 £ ShOhBE e bR, UAClehRis i miopl Sling Rt BT iy pount of bivatent
natahewhab §t thégaeentdnplayhe vesdtunremaieendye @ peedetermined level during
ered over the secgnd dosage peri.od

t ali b. i ni st
B B TR L 30 LR S et over e
sedoiél dqosGLeicRiod if Gesipaidet achibve 4 HEduTEbBA OF 1R ndtd1Biuiab level during the
wherein the, di sea nmul tiple sclerosis. 12. The

sease i S
seqopfiiggegsPegio itﬂw?’if%@eé%r?ﬂett?@"é‘?ds'é&@ém@gi 3 fi¢aghiraeisiop of the
sedd@dRlosshcSRaRA. OF rheumatoid arthritis. 13. The net hod

of ¢claim1, further conprising nonitoring the patient
3. f or ThednethedpEclamm 2ewhenpin thefseearidtosansilovrer thamethe figst dose.
4. the Rl &R6 ¥E LRk O ' | G En el

ri sk of dev e}ﬁ% p ?lrlllg Qég?ll)%géﬂl? A 9 %ﬁ{td%g%.ggél%r&f‘fﬁé qc?rrtlﬁeﬁ glcim the first
dossige®erpdn 1, further conprising nmonitoring the patient

for ~4inqi rodaressive mnul tifocal
5 | ur e EhEcilin B SAERRTIN S oHHbY 485 tay i thgn the fist dose,and
whetesn giersetdrel desage pertio)isdeigee tisanitad first dossgepsdrioant ' s
6. U"! H%e method of claim 2, wherein the first dose is 300 mg administered by IV infusion

and the first dosage period is four weeks.

7. The method of claim 6, wherein the predetermined level is about 1 pg/ml, and
wheren the second dose is less than 300 mg administered by IV infusion and the second
dosage period is more than four weeks.

8. The method of claim 6, wherein the predetermined level is about 0.5 pg/ml, and
wherein the second dose is less than 300 mg administered by IV infusion and the second

dosage period is more than four weeks.
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bl ood, and/or cerebrospinal fluid. 16. The nethod of

claim 14, wherein the nonitoring conprises testing for
we@bkdioniterh2 and/ or radi ol ogi ¢ synptons of progr eRGI/Us2007/005265

mul ti focal | eukoencephal opathy. 17. The net hod of

claim 14, further conprising, in the presence of

i ndi cators of progressive nultifoca

| eukoencephal opat hy, providing at |east one treatnent

9.5 el eﬁ{e etfhﬁﬁ Ny Ic:ﬂgrxrl \,lgv@lt%yeﬁn W?%eg%xgﬁgéé %g{teﬂ%?gggﬁ'eq h ézg/ml, and

pl asmapheresi’s,” and’anti Vi
whefein ltiae sacdrd dodecis diss thdne3 (e adininistersd byt IVeaiféslon and the second
si mul t.aaeouslés/ wi th natalizunab and an

dop3geREHOM IHPess ok foyr Wefkneopl astic agent. 19. A

10met Mk méthbd e8tlafi 1awhekdie tHe athdunt 8P bivaldnPRABLAINAI M the patient’s
aut oi mmune dj sease with natalizumab coggrl sing: (a)

PlasByaT F PR fPlishe loyra predstrrmyigpddeyel dumiagyibe fiest dosagsipssing within a
prédetHRIAET tirh® hrSed BE iRt silafin 8f é@sfﬁs@d&e,dé}ﬁla\gﬁerﬁg{ th09%eRhd dose of

natal i zumab based on the ampunt of 1gG4 int
natglippmpk admylistered ayer thersgendadogagaeperinthis diesigred togmaintrin the

natdASEmab 1&@1%3&q&@;&§g§tgh§ﬁlggg%‘je§nt over the dosage

period; wherein t sage period inprove the
11gaf dihg methpd of elaim ¢ avhewin thelisensesis mewltiptecoirrosis t o

t he f / fficac rovided.by the standard.
12400 PR bR RELRIn 7, LhERRY 1B ieRSTR itaieoh ORI figese or
rhewinatbidianthti®is. wherei n t he standard dose is 300 ng by |V

i nf usi on .an e. stapdard dosage period is every four .
13, 0 ke By ROF R RicE | B erapafioe P Srias ine priicki iidicators of
serifusligfedtibmakdrér Redtingthe Batidn® Rathi Sropey18¥Ts 2B AEH 13 re@ the risk of

d t he .det erm ne%fdose of natalizumab i's bel ow 300 ng by
CYSPRIRE SEHYR NESUOKhe et hod of clai m 20, wherein the

14.2M0UTHe MthddEfclbitn i NAirdel EShbrisnd kRRstok indi
ug/ m and the c(:Jlet erm ned d(ggéo\réen eri oghﬁghféol%ﬁgr%p?ﬁé%dwators of
progiessivigaawlsifocaleupencepdioppthy. 20, wherein the anount

15.0f @%étﬂoc}j HPCIQ%# il@,n&'h efﬁl 1O o! ogg g%eg‘%gdr%{xﬁl}e Ipéﬁgnt's urine,

det er m ned dose natal rzumab 1S

bloods asl/enrcerendspinad flbéd.er mi ned dosage period is | onger
t ha . T hod of .claim 20 erein
16. .
61 ho LBt dERH faing e, WO TIT RibeflouSe Bofafties Bilfisior sbmicat
andfyy ridicdogic simptienses fprogessios multifotsitlahkoena@halapattg] ow
300 by, | V Lnfusjon 5. The. nethod of cl ai m 20,
17.oher B e ob ety | S rtorfes campriste. patiedeseach pbgisators of
progedssive tiiitifganlcuRsichcthiex 6{RHISF, BrAMadind Qs 6t AR tr&fmbSt selected from
- og[?er .than four weeks. 26. The nethod of claim 20,
n [simppmoglnbylip tgrapy; elasmiepherssisaandantivaabibssgyi s
18.bel @We method of claim 14, wherein the patient is not treated simultaneously with
natalizumab and an immunosuppressive or antineoplastic agent.
19. A method of treating a patient with an inflammatory or autoimmune disease with
natalizumab comprising:
(a) determining the amount of IgG4 in the patient’s plasma or serum;
(b) determining a dose and dosage period of natalizumab based on the amount of
IgG4 in the patient’s plasma or serum; and

(c) administering the dose of natalizumab to the patient over the dosage period;

-54 -



100 ng/ M, the determ ned dose of natalizumab is bel ow

300 ng by IV infusion, and the determ ned dosage
w@eooraaiis | onger than four weeks. 27. The met POTUS$007/005265

claim19, wherein the disease is nmultiple sclerosis.

28. The nethod of claim19, wherein the disease is

i nfl ammat ory bowel di sease or rheumatoid arthritis.

29. The nmethod of claim 19, further conprising
i ndi cators of serious

noni ,orj ng t atient _for
th’rr?%r'é@}ei dé’ﬁg 8?@ 58?‘%? PELPE fgproNe thesafetyrandior kffiasyef thedreptment
corfipsed nethetsafery dn@/er EffR a6y stovifed BSMRS O ' -
i}??ecti or?. 303.2 Ther nmet ﬁo%ﬁﬂgfv cel g)i%m 18@?%??%&4?%(10%@ period of
nat i ng nonitoring the patient for indications of

20.PT OTHE KNG mm%% @9,%11&%‘1&? 5 218 BRAsMbo déé gggig/%&’a;ion and the

met hod of cl ai m 30, erelrn nmoni tori ng
standard Hasaggesiad isevary fieur wiebsd, and/ or cer ebr ospi nal

fl ud T cl.ai m 30 erei.n.the . | .
211 ol o dBEEL B0 Bl B B3 1R8I hipugencs btood i etow
200 jpefind)| anditbe égtnpnmgé dofe q»ﬁrﬁgmmmﬁu és Habw: Joucak by IV infusion.

I t 33, T t Q i m 30, . .
22, o ERERRERNA, PO Y0 et BB el hcipisiar oo s beow

200ngsgrl @sd itheed aterntinéd dedagt puleeRaepka!tRaRiduY wekeVi di ng
el ected from.intravenous

t t rent , ;
23 R BBt o 2oty i paoHasdEOa theipRhai e blaoddp below 200
ng/thetha @yterdihed dive BEhAREARRaCTsYe w3 800 Mg%ﬁt\?‘ iﬁﬁlﬁon, and the

at.i e is not treated simultaneously wth natalizuma
det‘%ﬁ'ﬁnﬁcﬂé‘?ﬁ?ﬁﬁH%%ﬁ@gg?rmu&meﬁkﬁeopl astic agent. 35.
24.A MERORRIYG dlAE PRLRIdGH 'Ei?é’a;g R4GH iRl ﬁ%gepé"% fg‘i&od is below

an inflanmmatory or autoi nmune di sease”conpri
1004/BY 3pdh thrydateraniapd dege affnatagignmah is brelowa00ang by 1N iafimsion.
25 0r ] A1 [ tal,i zunmab ,f .

o PR M A 2% SURELR 038 Ao CRL TR oo s btow
100p12/m] end theadetdriminerhdosage péreodoiat dreger tisanpfoas weeky. ser um

dur fid st age_per.i od; eterm.ning a. X
26. <o R o o A, S st o S99 it mibisies Bhgod i below
100tgmiythe deteahined @bsé of hdistiRaidbas beowd3EF Al B3 IV8 /iftddn, and the
deteandné)d; the | ev?(‘efL. gf bi val efnt natal i zumab in the

SRRt dosags, Perigrhisdpngss tham fOuT¥ePkS)  adnmi ni stering t he
27. secDingmetod oficlaial B, wera telisdab@ isRaRipk 95368,

perj.od; rein.the second dose and dosage period
28. | np’hb‘?/‘é‘eg‘}g Sladiy1 9 pehiesin Brerdiseass isgnflamenaterydiowshdisease or

rheumatoid arthritis.

29. The method of claim 19, further comprising monitoring the patient for indicators of
serious infectioﬁ and/or treating the patient with prophylaxis designed to reduce the risk of
developing serious infection.

30. The method of claim 19, further comprising monitoring the patient for indications of
progressive multifocal leukoencephalopathy.

31. The method of claim 30, wherein the monitoring detects JCV in the patient's urine,
blood, and/or cerebrospinal fluid.

32, The method of claim 30, wherein the monitoring comprises testing for clinical

and/or radiologic symptoms of progressive multifocal leukoencephalopathy.
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36. The nethod of claim35, wherein if the nonitoring
shows that the anmount of bivalent natalizumab in the
W@2107a03113 pl asma or serum renai ns above a PCT/US2007/005265

predeterm ned | evel during the first dosage peri od,
and wherein the second dose of natalizumab
adm ni stered over the second dosage period is designed
to achieve a reduction of the natalizumab | evel during
the second dosage period to bel ow the predeterm ned

33. | elsE napthochgf elaim ég,sﬁmaerp@mpr&m&aﬁn thepreesasn 9F Hulicateys of

pro (v ulﬁz ca.?' H@ltc@ﬁﬁal%aﬂngr%aﬁr o WNELELRL l'}réklﬁrrfehf fllected from

ose 0 m ni stered
mtralvmﬂmm;l mnmixmglcszﬂmrtheraHnsdwwéﬂemﬁ, aid waahm@y 38.

s TR o e e A s i
natallA@hsh And hﬂrﬂmadeﬁl@pfésmd ok emdaieobktstib agttntO 5 mg/m .
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automugbalgem@dﬁﬁﬁrmﬁ d dose is | ower than the first
dose or the _secon dosage r| og}?t tgge{ t han t he
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t h ead}dlﬁﬁsﬁerﬁigsﬁd&)ﬁ GrhRR1SAaM thrdOGRIG0I28E peﬂod s
Ionger than the first dosage period.42. The nethod
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| falls bel
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whe@'ﬁﬁ&h@lwcbﬂ@ dbk&ﬁarﬁﬁﬁﬁﬁ@e ﬂﬁiﬂij&xmeve thd safeBy arldier effichedof the
of claim36, further conprising nonitoring the patient
treapenti ndi cat ors of serious infection. 44. The method of
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rrous in . The method of claim45, where
ovet the ssepridrdpsagnperzad @rdeslgngl Wc@gp@gemqtmqféhq: natahzumab level
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38. The method of claim 37, wherein the predetermined level is about 1 pg/ml.

39. The method of claim 37, wherein the predetermined level is about 0.5 pg/ml.

40. The method of claim 37, wherein the predetermined level is about 0.1 pg/mi.

41. The method of claim 37, wherein the corrected dose is lower than the first dose, or
the second dosage period is longer than the first dosage period, or the corrected dose is

lower than the first dose and the second dosage period is longer than the first dosage period.
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200 ug/ M and the determ ned dosage period is |onger
than four weeks. 49. The nmethod of claim 37, wherein

wo b@7asmaunt of 1g&4 in the patient's bl ood i s Pel/us2080W5265
ng/ M, the determ ned dose of natalizumab is bel ow 300
ng by IV infusion, and the determ ned dosage period is
| onger than four weeks. 50. The method of claim 37,
wherein the anount of 1g&4 in the patient's blood is

bel
42. ngg%v“é%O /c%mg{jﬁd wtqips?qg ?}gqe%p%ur}g%f %Wgenggﬁﬁglt o 6 ynnﬁxe patient’s
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natalCI al glq%mlgvgfé%féﬁ%ttﬁg 7&%&' ﬁﬁsa%% LaGd id &siéﬁ%d ﬁé‘frﬁﬂxﬁtﬁuﬁthe
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natalﬁ&hﬁibl léwmbovsﬂieqirmt&ﬁﬁnﬂglebgl at\eashopitn &a predegeriped time after

deter.mn dosa e [ r week
admigistratipp o %fd% éi ﬁﬁng‘}g %ﬂ%gl?(g ?%éa{ggg eé(?&la ndard 3 ose
43, of Tﬂahﬁéthozwfadlamss & Flrther dothprisingsnonitening thkeatieetrfgnindicators of

dosage_ period is four weeks. 54. A method of using
serioaitfE¢tiqMmab to treat a patient with an inflammatory or

44, UTRL MBI OF SAAS43 GORREINThOGrlcal infetwomismragretdies multifocal
anount of Ig&4 in t’he patient's plasma or serum prior
lequ@CpmathHﬂlY}g treatment; (b) initiating treatnent of

45, 1 h?PQ aét b, D@t fﬁi‘thgﬂ%%risﬁhg PeatRisant patiént avithiprophylaxis
e patients plasm or_serumis above a
des1gneddefrcchsd thmn@sﬁfﬂi@jfelw fesipup HiIfeGtiA% ng tr eat nent of

th ‘i“hg détﬁ&% omﬁn Rat RhirgiiRe sé’i’ic;dg 1hf%€f1&§fs§ﬁo§%§éﬂ'@fﬂumﬂfocal
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eve h |

1 ridbod U B 87 Bl ! RO Ao RGN i oo
200 g ner dﬁdrthe defmined d@ﬂ@dfmataﬁzulngp@éﬁs brlowh30ang benkV infusion.
48. [ ndberacbar At cloks TSR HE SO R s e RS GRS s below
200 ggﬁ%&ﬁ%g PQ@nﬁgﬁlﬂ%sﬁe Peiicd és rbnggxethaﬂiﬁlgB'M&ka asma or

IS or el oOw a se

. e f o 4 whstoue st o g hG PR prood s bt
200 ?%’81 e t Qnﬁﬁ@&‘w&fﬁfﬂa&lizmnfabag Bslowf300h8g BYIWhfition, and the

e patient's blood is about 200 ng/m or
detei‘mgwdrdosa'g‘e period isdarigstithgn feyravesks4, wherein treat nent

bI (;It)h%l Etﬁgg f:fa%%%hg/ﬁm th@fmﬂ&%of pd4 % thabaéit'shlood is below

'S a
100 pg/ml and the determined dose of natahzumab lS ‘below 300 mg by IV infusion.

51. The method of claim 37, wherein the amount of IgG4 in the patient’s blood is below
100 ug/ml and the determined dosage period is longer than four weeks.

52. The method of claim 37, wherein the amount of IgG4 in the patient’s blood is below
100 pg/ml, the determined dose of natalizumab is below 300 mg by IV infusion, and the
determined dosage period is longer than four weeks.

53. The method of claim 37, wherein the standard dose of natalizumab is 300 mg IV
infusion and the standard dosage period is four weeks.

54. A method of using natalizumab to treat a patient with an inflammatory or

autoimmune disease comprising;:
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58. The nethod of claimb54, further conprising (d)

determ ning the anount of 1g&4 in the patient's plasna
w@eoosgoum during treatnment; and (e) term nati nBCT/US2007/005265

treatnment in the event the amobunt of 1g&4 is the

patients plasma or serumis bel ow a predefined

threshold. 59. The nethod of claim54, further

conprising (d) nonitoring the anount of bival ent

natal i zumab in the patient's plasma or serum during )

t r éa merdetergipingdhe ampwtiafdeEd in thenationt’s plesmper seaim prior to

t hen:&aRK p.val ent natalizumab is above a
pre%legﬁn%gteﬁnr‘%s’hol d. 60. The nmethod of claimb58,

f ubher ioidiaping sieagnentt pf thwrmationt wigh nh@liawonahmin tie event the amount

bi val .natal i.z in th tient's pl - serum
P EOH YA BRI SRR SeS AR MoreRR A
evéel t Haitanng tieamfeniof &eqratieniakth natalibimab waihduereased

def.jned th hol d. 81. A net hod. .aof ti
P o et ST B RESr G Pl PR e e Bgeptby andor
W toppoabsiktic lfedtions i fHesdvest thé anoadNdilgEichithepaidh@S§lasma or

of natalizumab for a first dosage period; (b)
moSPRER 1S Of Reloxh prsde T‘e‘i)‘ih%}eéﬁ%%é natal i zumab in the

wheR#h deRimfhiRd 8618 8louRebETBGH I tHE phtiéht sl SmAOSREm improves the
B}en od; %c) determ ning a second dose of natalizunab
safefyapdipraftieany afdhefreaiment-val ent natal i zumab observed;
55. { Driddfibibd beralfl 53, SREANARIAS By tRALALLAYIHRGH B R pationts
second dosage period;, an Pe adm ni stering the secornd
plaspiggs sefurist atlor balemba sesrnd predefinedthreshobt ¢patamint senatrigitiated.
do i " rei ond . i.Apraves th .
6. qan ity 8 Sijnlt 38, Ehbehd ol RERNS iiBRR iR Rl OFrec4 im e
patige’sdidodiizsdget PO jigithl odDigher.net hod of treating a

57, PR B B ST B ST 85 o 144 i e
pati@ifBbibodfs dbg¥100miRa paident ' s plasma or serum (b)
58, g:g@ér%%w%ggg%gaﬁﬁﬁggmgpg&%ﬂseggr iod of natalizumab
(@ determining the amount of IgG4 in the patient’s plasma or serum during
treatment; and
(© terminating treatment in the event the amount of IgG4 is the patients plasma
or serum is below a predefined threshold.
59.  The method of claim 54, further comprising
(@ monitoring the amount of bivalent natalizumab in the patient’s plasma or
serum during treatment; and
(e) terminating treatment in the event the amount of bivalent natalizumab is
above a predefined threshold.
60. The method of claim 58, further comprising
® monitoring the amount of bivalent natalizumab in the patient’s plasma or
serum during treatment; and
(2) terminating treatment in the event the amount of bivalent natalizumab is

above a predefined threshold.
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lg& in the patient's plasma or serum (c)
adm ni stering the dose of natalizunab to the patient
woe@r/10i1e2 dosage period; and (d) adm ni steri ngp€TESIHOTEN5265

of natalizumab to the patient over one or nore

subsequent dosage periods; wherein the dose and dosage

period i nprove the safety and/or efficacy of the

treatment conpared to the safety and/or efficacy

provi ded by the standard dose and dosage period of _ .
6l. nafamethedsl tregting A patien Jrthon indlepanatanyagr ateipnegs disease with

: ent wth an inflanmatory or autoi nmune
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b (ot a ETEHES 4SBT (e F ST SRGEsm e fyB ot tifatent
pahbhelfimapbbssreed)r serum and. on the | evel of bival ent

natal i zumabh in the patient's _plasm or _serum i

el =Rt HgrrHE asbeomis S bR Rna? o AdgoRb o e period: and
se¢oNd GaFAAIGtPRE tRslsecand déde) ofa@MI LB b NEnd HemERGBSquent
dose of natalizunab for one or nore subsequent second

dosergBdsesiasderiogfier ei n t he second dose and dosage

wheftl IRLcbUIRI @K ikfovialiRd a9 dhdlor BffldaER Y iRl irdafifient during the

second dosage period.

62. A method of treating a patient with an inflammatory or autoimmune disease with
natalizumab comprising:
(a) determining the amount of IgG4 in the patient’s plasma or serum;
(b) determining a dose and dosage period of natalizumab based on the amount of
IgG4 in the patient’s plasma or serum;
©) administering the dose of natalizumab to the patient over the dosage period;
and
(d) administering the dose of natalizumab to the patient over one or more
subsequent dosage periods;
wherein the dose and dosage period improve the safety and/or efficacy of the treatment
compared to the safety and/or efficacy provided by the standard dose and dosage period of
natalizumab.
63. A method of using natalizumab to treat a patient with an inflammatory or
autoimmune disease comprising:
(a) determining the amount of IgG4 in the patient’s plasma or serum;
(b) administering a dose of natalizumab for a first dosage period;
(c) monitoring the level of bivalent natalizumab in the patient’s plasma or serum

during the first dosage period;
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(d) determining a second dose and dosage period of natalizumab based on the
amount of IgG4 in the patient’s plasma or serum and.on the level of bivalent

natalizumab in the patient’s plasma or serum;

(e) administering the second dose of natalizumab for the second dosage period;
and
® administering the second dose of natalizumab for one or more subsequent

second dosage periods;
wherein the second dose and dosage period improve the safety and/or efficacy of the

treatment.
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