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rel ates generally to agents that specifically bind to and inhibit an 5

i ntegrip.r tor conprising an al pha-4 (a4) subunit, and therapeutic uses
of thewggﬁg&ﬁaﬁACKGRCUND OF THE | NVENTI ON | nf | ammat i BU/P93854Esponse of
vascul ari zed tissues to infection or injury and is affected by adhesion of
| eukocytes to the endothelial cells of blood vessels and their 10
infiltration into the surrounding tissues. In normal inflanmation, the
infiltrating |QDKRNBIRATION OF AIGEMESEOR THE] IREATRMENBOFINELAMMARION| | nvadi ng

organi sns, phagocytize debris and dead cells, and play a role in tissue
repair and the i mmune response. However, in pathological inflammtion,
“infiltrating | eukocytes ar eEBVRQETHEBYVENEON e and can cause serious or fatal

damage. See w8 iffention wla@gg%ynefa&%ﬁﬁgggﬁwtgaewlbggyo 4ol idrAG@gem ¢ Press 1990).

15 The integrins are a fam -surface glycoproteins involved in
cel | 5 adhEgtmceptol epmprigingan alphaid g sibonit, andithererteiticatsesonf the Admeha- 4 integrin i s
expressed by all circulating |eukocytes except neutrophils, and forns
heterodi meric receptors in conjunction wth either the betal or beta7?
integrin subunits; both I ) and al pha-4 beta-7 (a407)

N
di mers pl ay i: i [ A . . the vascul ar
endothe%%;gizgggfﬁﬁéf;g?ﬁggbgtgﬁiggggi%%ﬁﬂgg?ﬁ&gﬁf@%ﬁ?agﬁd But cher et at,
1996 Sc? 25108 Of Igykogyries te aendobeliabeellpofhidol vessalt and diteiron and sur vi val
W thin i F £Rﬂ1 t . : : 68-79;
KOOB%BH&Eﬁmg?ﬁEQ%géﬁﬁﬁﬁ_Lnﬁ%ﬁ%ﬂ?ﬂ%gﬁp&%®§8$9?hgﬁﬁﬂﬁgﬁééﬁﬁfwéf at, 2002 Acta
Neur opaieleese toxic nppdiatpgsto kil gyvadigperganisms,phbgpcytiat gabeis andigleddzeells, grdl so known as
very | I T ) ' 0 : i on
R e e s A
i nf | anmigta i ): L Qgﬂg. Rev. I munol 11: 767-804; and
Postiggﬁ%%gg??%a%%g%%%ggégﬁé#ﬁ%ﬁ%%gﬁgﬁz 23-35). The al pha-4 beta-7 diner
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' 97- 110)dim@8playuapektin he OigratisoDIBUkORAB 4CroRAE/ ValS0BY GBdRAium (Springer e
20 al., 1994 Cell 76: 301-14; and Butcher ez al., 1996 Science 272: 60-6) and contribute to cell

activation and survival within the parenchyma (Damle et a!., 1993 J. Immunol. 151:2368-79;

Koopman et al., 1994 J. Immunol. 152: 3760-7; and Leussink ef al., 2002 Acta Neuropathol.

103:131-136). '

Specifically, alpha-4 beta-1 (also known as very late antigen-4 [VLA-4]), binds to

25 - vascular cell adhesion molecule-1 (VCAM-1){Lobb et al,, 1994 J. Clin. Invest. 94:1722-8),

which is expressed by the vascular endothelium at many sites of chronic inflammation

(Bevilacqua ef al., 1993 Annu. Rev. Immunol. 11: 767-804; and Postigo ef al., 1993 Res.

- Immumol. 144:723-35}, The alpha-4 beta-7 dimer interacts with mucosal addressin cell

adhesion molecule (MAdCAM-1), and mediates homing of lymphocytes to the gut (Farstad

30 etal, 1997 Am. J. Pathol. 150: 187-99; and Issekutz ef al., 1991 J. Immunol. 147: 4178-84).

Expression of MAACAM-1 on the vascular endothelium is also increased at sites of -

inflammation in the intestinal tract of patients with inflammatory bowel disease (IBD)
(Briskin et al., 1997 Am. J. Pathol. 151: 97-110). -




Adhesi-on nol ecul es such as al pha-4 integrins are potential targets for
therapeutic agents. For instance, the VLA-4 receptor, of5#nigesi280bha-4
integrin is a subunit, is an inportant target because of its interaction
with ali and residing on brain endothelial cells. Diseases and conditions
| resul t |W8 PPBf%rain inflammtion have particularly $E68E®M52onsequences.
I n another exanple, the alpha-4 beta-7 integrin dieter is an inportant
target due to its involvenent in | ynphocyte hom ng and pat hol ogi cal
inflammation in the gastrointestinal tract. A pha-4 beta-1 integrin is
expr essed ordh¢sion melecwlessurh dsalphad mtegrins apsf poteotisl tasgetsfor thepapeitizcyt es and
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anti-al pha-4 mtegrln ant i bodi es prevents 20 1nflammation of the brain and
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agent s or treating nultiple sclerosis other inflammtory di seases and
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agents have a sl ow onset of “action and potentially serious side effects
(St ei n-e@perigents idowfify antioplgha-4cntegrin anidrodies spptewinlly gspful thompeuti¢ agepts Mor e

- recentl g uéamgl Rflile KRR §nd/\stﬁé9 iffathABbH isef&Gha @or@gl.| O have been
i nt roduced 25 "August
- In another spec:ﬁc example of pathological inflammation involving alpha-4 integrins,

Crohn's disease (CD) is a chronic, incurable, relapsing, transmural inflammation of the
25 - intestinal tract. The disease is characterized by inappropriate immune cell migration and
i activation in the intestinal mucosa involving T cells, macrophages and neutrophils (Schreiber
- et al., 1991 Gastroenterology 101: 1020-30). First-line medical therapies for Crohn's disease
include 5-aminosalicylates (5-ASAs), which have low efficacy, and corticosteroids, which
have various short- and long-term side effects (Muﬁkholm et al., 1994 Gut 35: 360-2).
‘30 Patients refractory to first-line therapies are treated with immunosuppressive agents such as
azathioprine, 6-mercaptopurine, and methotrexate, but these agents have a slow onset of
action and potentially serious side effects (Stein et al., 2001 Surg. Clin. North Am. 81: 71-

-101, viii). More recently, biologic agents with a faster onset of action have been introduced
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for use in treating Crohn's disease, but such agents are simlarly plagued
by i ssues such as long-termefficacy and side effects. SEVMRYSIAOOTHE

| NVENTI ON Accordingly, a first aspect of the present invention provides a
use of an agent that inhibits alpha-4 integrin or inhibits a diner
conprising al pha-4 integrin in the preparation of a pharnmaceuti cal
conpodPruyse i tfegting Rrabnisslzsedsy, hubsigl agegts pet shroilaokyipbaghed byfissagwmsathiasn i n a

pat i-en,Jd @ NeR I 88 errcbfis second aspect of the present invention provides
an in vrllétro netgzﬁggﬁﬁ eéfgtgrrri ning the efficacy of a chronic adm nistration

regime for treating pathological inflamuation in a subject, wherein the
pat hol ogi cal i nfl amat i IRR PMTRIN @l pha-4 integrin conprising
measuring saturation o e alpha-4 1n or a dimer conprising al pha-4

i ntegrin. Acceidinglyas fstaspest oftheprpreatseymtipnmrevitésenispeiouiagrmsthat conposi ti on
for chieRisGiphh aSaENEY: b 2 biaed: O [ rm%% i i ent conprising
an agent i'noan arm%ﬁlt _s_ub?t?lgm en?&%rgg{rnéla&fél%/g S ?I?)ﬂlnggrc??ar% pat hol ogi cal

i nf | arpfraphasmagentiaheongpasitiemfor ¢hyonicadly redp¢ing pestiologicatl inflammatmg st of t he

pr esenbyidMeRLd @Bt OVi des a conbination therapy for the chronic treatment
of pathological Inflanmation in a patient, wherein the conbination therapy
conpri ses &\ ¥eoRsFSact Aithensesgrifinveetipnainides amih vitrewetholofd t hat amel i orat es
the — RelchhAghcrichl deaTb Ahinflrbdnlrbyifde R el pidiBoBEGSEN | NVENLI ON

provi des a uSe of an alpha-4 inhibitor Tor preparation of a nedi canent for

t he chflsaingation o sypiget. wicran aptiblegicat nflamnktiemivaoiddaiedbyan  patient in need
t her eQfpha WiSGh ARG Eh B R Rf .15ran ceduci ng pat hol ogi cal
inflam%tai.(.l)neélr% a.ppa'gg:aﬂelnfg vica the ¢ rtonﬁ@aﬁﬁﬂle%?rlséfr%g%ﬁ%n of an agent t hat
may sEPERESnzARhaiingeniy al pha-4 integrin. The chronic dosage regime of an
al pha- 4 ag%ir@%e&%f@lﬁﬁfe%@ﬁvéﬁgg'p}o%gsa(%f}n blfon BEGRIndTBY Specifically
bind to al pha-4 i nt_‘;aﬁgfl n or an integrin, di rer conprising al pha-4
i nt egriepmeripd pytbglogiend inflgmmptiondn 2 palicaiemprising preaentdpemaneddiny t o mai nt ai n
al phaxdenl-RheSFdiBve SEHEGR OF th Bl PR |Gl inlgYE! to suppress
pat holsogli lcal i nf Ieasﬁgti on. T%&e a(ggtler?t can Iozlq%féﬂg uﬁéﬁlhrrlmtgﬁg suppr essi on of
i nf 1 af#®8fon via binding and inhibition of all integrin dimers conprising
~the al pha- 4 SURbLy oo bieschPRy B 1 8RS hohBin hfic diner, e.g.,
al pha-4 Dbeta-| &g 2% A?Jgug'st ZBOGOIPIﬁrﬁhgne gﬁggggl%eq%??ﬁ?ﬁgh%ffi cacy of a

- chr onickrogi §#sgmented paholegies] ipfammationii p patiebly wherein the combination

therapy comprises a composition as defined above and a compound that ameliorates the
pathological inflammation.

A fifth aspect of the present invention provides a use of an alpha-4 inhibitor for
ppreparation of a medicament for the chronic treatment of a pathological inflammation in a
patient in need thereof,

Disclosed herein are methods of chronically reducing pathological inflammation in

a patient via the chronic administration of an agent that may selectively bind to alpha-4
integrin. The chronic dosage regime of an alpha-4 agent can be designed such that (1) the
“agent may specifically bind to alpha-4 integrin or an integrin, dimer comprising alpha-4
integrin, and (2) the agent can be administered repeatedly to maintain alpha-4 integrin
receptor saturation at a sufficient level tb suppress pathological inflammation. The agent can

. be useful in the suppression of inflammation via binding and inhibition of all integrin dimers

~ comprising the alpha-4 subunit, or it can be designed to bind a specific dimer, e.g., alpha-4
beta-1.




"~ measurement of saturation of a specific integrin dinmer. In a particular

example, it is believed that alpha-4 beta-1 integrin di F8rAYEs§2008| ved in

multiple sclerosis, and thus the | evel of saturation required for an

ef fi caci ous chronic adm nistration regi ne can be nmeasured via neasurenent

of the saturation of the al pha-4 beta-1 dinmer receptor. In another

enbodi nent, where nultiple integrin diners are believed to be involved in

a pathol ogi cal inflammation, saturation of a conbination of diner receptors

can be meas gy Gl exhuiflGh LS filb 666 10dim® 5106 AL estration
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03/ 0720449, F teria

associ at ed‘g\i%%ﬁgéé ?%ﬁ%iphaﬂ%&g 7%%‘3{@%#%?% n§(h,%§t%ne&m d(%%i‘uﬁat ent. In

anot hermmfﬁwymmculw@h@n@admh@mwm the treatment of an inflanmmtory
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in a patient. Unde5| rable effects of pathol ogical inflamuation can be
suppressed long-termin a patient, e.g., over a period 3P AEst¥bhs, one
year, two years, or nore. Suffici ent levels of an anti-al pha-4 integrin
agent cwome7208i nt ai ned over long periods to suppresecTdobred4eyi cal

i nfl anmati on over those periods. The dosage form can provide |ower |evels
of pathol ogical inflammation over long periods as conpared to a single
dose. Agents used in the nethods disclosed are well tolerated and have | ow
toxi ci txetemmeﬁﬁngamt SbUIE cRRIiLA R iated R VERESS e g2RAudiSPh W iPf t he
invention will become apparent to those per sons skilled in the art upon
readi ng prPé““(?étalls of the methods and fornulations as nore fully

descri bed beh@dﬂoth&'%hﬁ%&%%%@&@ﬁ%rﬁiﬁhﬁﬂ%ﬂt'ﬂ%ﬁﬂﬂnmitoﬂys a line graph

illustrating the cunul ative nean nunber of new Gd-enhancing |esions in M5

pat i ent Sistast oG sAHroiniest v trogt (48 ply's Fismrspiicqmtiye coitis AlBIATHRAYEr cent age of
act | Ve 56 isake) 96 fubloblBrBRliR it palishi 7B MBus bily. Acive

scans are those contal ning one or nore new enhanci ng | esions. 4 25
August - SuEmsitiggsoyprisingmdizwent ulyEnis ireat opgmpliorategaid ifRRMRIC show t he serum
concent gatakOstheQhstidih@lihag WA Hdlsliguwe.ng the dosage regi me tinme points in
an MS study. Figs. 3A-C show the levels for the 3-ny study; Figs. 4A-C
- show t he |evB!assp%ﬁcftfqhb@dleleﬁfgrhﬁlgcg&*awo“@figéosas%emewhﬁrﬁnrfaeeé the level s of
recept Oﬁdxﬁﬁ&t%l@ﬁ bon a@@s{t &tp%va&é td providien IR Sitayfi4 mtggrkﬁ&‘%f)tﬁr shown are

percent age val ues. Frg 6 and show t he percentage of_ Patients Achieving
Pr edef i t@PPf@'WQV@PaP@qnhF}@@PYN@Elﬂ’é‘ﬁﬁlgo’PFF‘@’Pm@md}fPﬂB?’ﬁ d@&on (Fig. 7)
fol | ow P ARSHdAGH hBples:. ﬁfan%aqp{eclfﬁleﬁtboﬁmhﬁtltﬁéigeaﬁ@ﬁpm@ changes in serum

C-reactive protein | n_a subset of gatl ent s had el evated C-reactive

pr ot ei rﬁdmmrqsq%tomweulwelﬁﬁ%ﬂwtgw {p- loﬁésleﬂPi‘tWét Jayelasotigesnecific n ng/1): 10
P acebomifid, bbagfln bt g o Rhst afbhiBe07MOkO & oup,

41. 16 (N:33 6 kg Group,r gmsi e%ﬁe]@ﬁ?gss : A-B denonstrate
respectlrl\*i‘éilt‘ymlL he effects of natal i zumab on circulating eosinophils in
patients w tm&sa}dmeeef@t@ma&omgﬁgﬁﬁﬁmw%n%ﬁfé&@ﬁem W¥hofefhlidd s (UO). Fig.
9A denonstrates that natalizumab significan creased circul ating

eosi nopMtEntcogriver 4 period ofyipmantys, 99%@&5@”‘(%8?%@ ul cerative colitis
-patients (n=didiciak iRkl gf Mnﬁ&lﬂﬁ%%tbéﬁ%&t chf¥edidiftBinedb@r 108 Shows that

“administration of natalizumab significantly Incr ease%d:rmnoc
periods to suppress pathological mﬂammatlon over those periods.

The dosage form can provide lower levels of pathological inflammation over long
periods as compared to a single dose.

Agents used in the methods disclosed are well tolerated and have low toxicity.

These and other objects, advantages, and features of the invention will become
apparent to those persons skilled in the art upon reading the details of the methods and
formulations as more fully described below.

BRIEF DESCRIPTIONS OF THE DRAWINGS

Fig. 1 is a line graph iilustrating the cumulative mean number of new Gd-enhancing
lesions in MS patients following dosing with natalizumab,

Fig. 2 shows the percentage of active scans at each time point during the natalizumab
MS study. Active scans are those containing one or more new Gd-enhancing lesions.
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counts in active Crohn's disease and ul cerative colitis ggﬂi ents after 3
ng/ kg natalizumab infusion. Figs. 10 A-D denonstrate the{ 0%

nat al i zumab adm ni stration on TCRap' cells 20 expressing activation
antigen. Panel A denonstrates the effect of natalizumab in patients wth
active ¥PIHP2M04i sease, i.e., a significant incr easePﬁ?’quéﬂgﬂﬂ' cells
expressing CD26, HLA-DR, CDBCR and CD8 CD28 to at |east four weeks post 3
ng/ kg natal i zumab i nfusion. Panel B denonstrates the effects of

natal i zumab on TCRaR cells expressing activation antigens in patients

wi th acti vafFigs 38-€ erddA-Gehaothe seius conceatrations of mathlizumeh follevongthee i n TCRaf'

cells 2 | east four weeks
post 3 énﬁ l%g%ﬁ‘g% O?lil%ggnﬂ?%?? %%@W%%%%gt%at 5% he effects of
nat-al i zefedbFias A% show dieileyals 6oy the Sampikasdidys expressing acti vation antigens
and menory f 's di sease,
i.e., signi 1? Ehgajr%?t yﬁ(s:t{rﬁg'ggg }egelk &r%étbﬁ?%%}f%?mﬁg&ﬁﬁgﬁe@ M5RA)  TCRa(i'
cel | § tkevals shosmare perartaggdaies. post - nat al i zumab i nfusi on. Panel B shows the
effects of %%s%@H'Sﬂ(mmppe?&n&éé%?ﬁéﬂent?ﬁl:ﬁnﬁ\nfg@?éd@ﬁ&ﬁ@QiteﬁQBf vation antigens,

nmenory and naive markers in tient active ulcerative colitis, i.e.,

si gni i €lnieel Responsediée. &orﬁémﬁalgn (P@dﬂéﬂb)vmgrﬂam@n teeW®) , CD69 and CD38
TCRa(3' cel g, @tnu%?es\%ﬁi%hagéémsﬁﬁ BaLiTBR: ;ﬁ‘&l&hmasshﬁséidfg&enéwho -------- -
---------- 25 August 2006 WO 03/ 072040 PCT/ US03/ 05421 Fi 11 A-B
-derronst‘i‘a&tc@""ctwec‘@ﬁ‘ft@él’m@fn ahbaserlinen tha SDdy Beserling Yatgs warfin meDand NK- type
cel lig | nRRbd, 8R4SNM2EN3ACH ﬁi B35 S tmﬁ ges tive colitis
resp!ectlv ag/ (INM T‘ _[;P ng\db O\ES r? t he present
net hodsd& F‘E/@ggﬁélﬁﬂ:"é(%g?éhts are descrl bed it isto be under st ood t hat

this inventipgg mmﬁmﬁsﬁmk@acﬁvaymﬁrem&wﬁawﬁhmlﬁmﬁm&n herapeutic agents
descri bed, as such cour Se, var¥ Is also to be understood that

the t erosipeRhdyip patsals “h% F@l"ﬁ Crobn’s iscase (6D p‘lﬂ%@é"flﬁdl@‘e@éjb i15g-#4 particul ar

embodi NgfoRsu@ids Mat r3ARzukab Q%lﬁdaﬂtqu&%dtcﬁc%b E(fﬁnt){a}ﬂﬂrout}mgr e a range of
values is provided, it is understood that each intervening value, to 10

t he ¥ enemehib digeaee (om;8) angfulogmativelcelifis patents (-1 2y Afleckmg/kgnasabim clearly
di ct at egfGbi efipioRehoAShERMnistal6n m&@&uﬁws@ﬁﬁ@w lhmafsedqﬁonsé}&t range and

any other stated or intervening value in that stated range’is enconpassed
wi t hi n RS indgisieGrelin’s disse andodcerativecolituetiontsiafier3omgrke nafplizea®Bral | er  ranges
may i ndgpgpdently be included in the smaller, subject to any specifically
excluded Ilimt in the stated range. \WWere the stated range includes one or

“both of t heFighiP¥sD demengleate theimpacs plmsialignmusb edrainistaion oo TCRefb selsi ncl uded
limighs aFﬁsasgigmwaﬁ&J ngssl pﬁeﬁm&rﬂoneﬁ%& i@ Bffect b rnR@ Rzudfab n'pafibnRt her wi se, al |

techni ca d scientific ternms _used herein have the sane
with active Crohn’s disease, i.e., a significant increase of TCRaf" cells expressing CD26,

HLA-DR, CD8CR and CD8 CD28 to at least four weeks post 3 mg/kg natalizumab infusion.

Panel B demonstrates the effects of natalizumab on TCRaf" cells expressing activation

antigens in patients with activated ulcerative colitis, i.e., significant increase in TCRaf" cells
25 expressing CD26, HLA-DR, CD8DR and CD8CD28 to at least four weeks post 3 mg/kg
natalizumab in fusion. Panel C demonstrates the effects of natalizumab administration on
TCRap" cells expressing activation antigens and memory and naive markers in patients with
active Crohn’s disease, i.e., significant increase of memory (CD45RO) and naive (CD45RA)
TCRaf* cells to at least four weeks post-natalizumab infusion. Panel B shows the effects of
30  natalizumab on TCRap" cells expressing activation antigens, memory and naive markers in
patients with active ulcerative colitis, i.e., significant increase of memory (CD45RO), naive
(CD45RA), CD69 and CD38 TCRaf" cells at one week post natalizumab administration.




meani ng as conmonly understood by one of ordinary skill in the art to which
this invention belongs. Al though any nethods and materi&t & Augpsi?fG or

equi val ent to those described herein can also be used in the practice or
testi na’vof the present invention, the preferred nmethods and 20 materials
are nowQ&¥¥%4Bed. Al publications nentioned herei "PEESWBPMRG por at ed
herein by reference to disclose and describe the nethods and/or material s
in connection with which the publications are cited. It nust be noted that
as used herein, the singular fornms "a", "and", and "the" include plural
referents ufigedd M—Béemmimcdwfoeet@rthtaiaumbaan@gctdmhemm!bancﬂ‘mﬁs for exanpl e,
referen . I anti bodi es and
referen@g ‘%egsm? %’eengggtg%edvpe% gilgsgel;hg g?@ﬁ@%ﬂvgc‘g}rﬁ%mgéeﬁ e dosages and
equi val ents t hereof knovvn to those skilled in the art, and so forth. The
publications di SCUSSG?ME?Bﬁ%h‘?n&ﬁﬁﬁ”réﬁﬂ%%{ﬂoﬁ' y for their disclosure
prior to the filing tion. Nothing hereinis to
be cﬁ)nstrue@e@sﬁmmhﬂsﬁlomndﬂ‘atapellﬁoaﬁetﬁearpd@s@t?d, ifintodnwindsrstiod not entitl ed
to ant [ urther, the
dates o P@g(tnlplgg&r})%#@gfa Xul‘%lm{hu% a??ereiﬁé%? 41Féog}r{rtg@‘ﬁ&erﬁ)g‘(j:ta%jal publ I cation
dat es - Whh@w. pEgpusse deryt B isndso |tcrivelp@ermdtthayﬂie@nﬂmlmdsse®e@m infoyust 2006 WO
03/ 0720860 Fécth {ERAAAE o ORFLMoTh DS omFifi 6 Tyedld ey, agent ” as used
herein refers to any agent, i N ecifically to an integrin

‘conpri sing X‘H’eﬁlapwqf‘@hlbmmmdwdltanlnﬂmt@os‘ ﬂaié@aclwmwemngm@ fontegrin. This
'ncwdeﬁeé&ﬁemeLﬁ}@&fuﬁﬁ&@rfﬂnﬁﬂmmﬁm&ﬂex&a ﬁgﬂﬁﬁte@o&éﬁvﬁg%@veerﬂs wel | as
agents that bind 5 an integrin diner Ie"l rises the al pha-4

i nt egr|theumoe@ndloaflepmﬁqft}vétaagqan(lazvm;sta}ﬁqlnﬁﬁmgvyémﬂmt{t 37). The term
" agent SyndeSs éﬁ@cﬁﬁﬁass%&’wiﬂﬂﬁh\:‘ﬂﬁeﬁ%ﬁ‘tﬂﬁhg r oy & RRAPLARRL eibeCUl €5 (€. 0., -

ant i bodi es, | ecul es ng or other synthetically produced
. nol ecul Begepmay ndpprsianttyde inglidedkin fhe amallen swhisst taamt sscifiseliercladedgene product s)

-as wel Inmmra?ets%a' A:%c OFRAHE thl ked Gk c.,mmsson@erwh of RRIMAERIEES, anti bodi es,
and the |ike). e term"efficacy” as used herein in the context of a

chr ahi cexels@agg@ﬂlpréxgwﬂwéﬁﬂeqlw@ Bmity arealwfincdusded indhednventigm. o parti cul ar
treat ment r egljcifefitel bineAGY, a‘fl%hﬁ@al ?féﬁtﬁg tRRASEHI R RADEE sarkd1® Ccour se of

~the disease in response to an agent o resent 1 nvention. For exanple,
i Nt he meaniag pgaommoply undsrsiasfl by e@@&orémmrbbﬂl st owhish thijaveniaquency of

rel apsegydng, rﬁﬂ&g%%ta{.‘;grp&ﬁ&ﬁ's bl IferMS sinfABCor QeYunFa'l'égt i %&%&Sz‘ﬁbéﬂr hefRASENCE Of new

lesions In the c€ nervous system as et ect usi ng net hods such as
MRI . Theen glse bpused in dhe gractiogor igsting ot the repsqntiinventivo, tiopreferced msthodmandni ¢ t r eat nent

r €988 Smki&{afaf now described. All publications mentioned herein are incorporated herein by

reference to disclose and describe the methods and/or materials in connection with which the

publications are cited.
It must be noted that as used herein, the singular forms “a”, “and”, and “the” include
plural referents unless the context clearly dictates otherwise. Thus, for example, reference to
25 “an antibody” includes a plurality of such antibodies and reference to “the dosage” includes
reference to one or more dosages and equivalents thereof known to those skilled in the art,
and so forth.
The publications discussed herein are provided solely for their disclosure prior to the
filing date of the present application. Nothing herein is to be construed as an admission that
30  the present invention is not entitled to antedate such publication by virtue of prior invention.
Further, the dates of publication provided may be different from the actual publication dates

which may need to be independentily confirmed.




to the effectiveness of a particular treatment regine. This includes a

bal ance of efficacy, toxicity (e.g., side effects and paPesest£8lerance of
a formul ation or dosage unit), patient conpliance, and the |ike. For a
chronic_adm nistration regine to be considered "successful' 20 it mnust

bal ance¥QP¥48¥&nt aspects of patient care and ef fi catyV ¥ duce the nost
favorable patient outcone. The terns "specifically binds" or "binds
specifically" as used herein refer to the situation in which one nmenber of
a specific binding pair will not show any significant binding to nolecules
other than its specific bindi ndEiBIHMEr (e.g., an affinity of about 1, 000x
25 or nore lﬂﬁap S, tion, the

anti - al pha- ig{tﬁl{r&e%?t?%}ﬂgi-ﬁe%e %e{)e%d‘g%%w st ghi %gh{mﬁgglqndl ng to any

pol ypepipeatcatiy een mteﬁﬁmc‘ﬁ@ﬂam@ﬁwlmaﬁﬁﬂwgﬂ ind lldnblﬁau?té@epftb?mtem*rprl sing an

al pha- o) s of the

I nvent f‘%ﬂﬁ%‘g 4 ?tg%mt an Q’IBD p’r‘m";‘%ﬁ’ﬁﬁj{é’@“’*ﬁﬁgﬁlﬁggéea?mg@gffi nity of 107
mol ef | mtpmmdlmqgﬂle&cemaﬁseymel@hammﬁd,ege&rl@as?rbendr(ewaloealm'ﬂd to bind

speci fical al nh 4,,1 nteyr in ti aI |y honol ogous”
as used’ ?a-}(éﬂéﬁl S elt?’l o AEL% sme LT d%Syn-éb “y%@p‘f%‘”‘c’i‘% Stglopeﬁ'é% an alteration
I n t he (egqweibatessuali ntoh:a!tlesapdptldﬁs,tdr ouhalshyheacﬁllypmldmaﬂ melktubksoracid i s

substi t f.or ci ds pe |de .t hus produci ng
2 ohangi o by S Reoriaid Pofelent Dol fell e AR Gime 0 D00l 1os
of .the qooipytpmdp(teigdmlyﬂémdeg aitbodiogarsittheadik®s WO 03/ 072040 PCT/ US03/ 05421

= )

exanpl e, on OL Cad am no cel d.r S|gl z ?u_ n t he seguence, can be
substituted by ano i) (‘5’1‘c N Sgﬁagﬂgly eterns "elicits
an i nmuhesffeetipmaase s panchlaredeamneﬁtseganmﬁﬁcactyrm:bmnemp:bbnsd' onabanpsed herein

- refer ttﬁe éou%e ed ls%ziﬁ]sle%ne PO s%rt]oanagent gflt %) sentl ven 011 &e%a?ngge ept or
conpri st hg an al pha-4-1n egrln I'n"a subj'ect upon in action of an agent

of 't he treatmentaf bIS, Gfﬁcat:ﬁansbah;eamted byAthe freqmmylefnehpqwmseiapsmg{ he subj ect can be
Char aCtrgr | %tché))c(ndsnerﬂye pres?ﬁgg)r a\.f)l nde (yfjl{l le? Ig?n Bhaendﬁal etV %{r{slterr]n ! ecept or that

is at I'€8s w’ce t trea era%lythreetlrres
thes eadpteptedns;ngmieﬁmdswdtaséﬁued subJ ect, and even m)re preferabl y at | east

four times tI'p @&gésg,yl E]\X rerﬁmu}_jl e ;[;orn ?at ?%ﬂ%ﬂl{? u?agmeﬁxt }/ggltmgs Rferm

| mrunor eact i v Reasure Seru pproxi mately 1:100.
The tertmﬂbeffempanmbf mlattsulaaﬂréhtnmt mglmen'ﬂﬂﬂmﬂmembaiammyf eﬁ'anqyound formng a

e T I R E
used hewmpliance rdris like. Eorca@htpms admlmstraaddnegm co telvatsidetegfewdessfilhe 15 i nmune
- r es B(P n ? mﬁs?bﬁarﬁcea(ggerént spects gf patlen ca}e agg eiﬁcacy o pro ucevﬂ.lé rlnos? %%or%e Its own elicit

patlent oufcome,

The terms “specifically binds” or “binds specifically” as used herein refer to the

sitnation in which one member of a specific binding pair will not show any significant

binding to molecules other than its specific binding pariner (e.g., an affinity of about 1,000x
25 or more for its binding partner). In the present invention, the anti-alpha-4 integrin agent will

not show significant binding to any polypeptide other than an alpha-4 integrin or a receptor

comprising an alpha~4 integrin. For example, antibodies used in the methods of the invention

that bind to an alpha-4 integrin with a binding affinity of 10’ mole/] or more, preferably 10°

mole/liters or more, are said to bind specifically to an alpha-4 integrin.
30 The term “substantially homologous” as used herein is intended to mean any

polypeptide that has an alteration in the sequence such that a functionally equivalent amino

acid is substituted for one or more amino acids in the polypeptide, thus producing a change

that has no or relatively little effect on the binding properties of the polypeptide. For
; _




response. Adjuvants nmay augnent the itmune response using a vari etg/ of
bi ol ogi cal mechani sns, including but not linted to | yngﬂéégﬁt@oo
recruitnment, T cell stinmulation, B cell stinulation, and macrophage
stinmulation. The ternms "treating”, and "treatnent” and the |ike are used
herei n WO OY%3&M0al 1y nean 20 obtaining a desired phaPFHERSH#EEal and

physi ol ogi cal effect. The effect may be prophylactic in terns of
preventing or partially preventing a disease, synptomor condition thereof
and/ or may be therapeutic in terns of a partial or conplete cure of a

di seasecxamplgnefieor wore aminapeidresidies within the sequirfce can bgsubstithiad bscknpbert he di sease.
The term.: ed herein covers any treatnent of a disease in a
manmal ,mﬁg%%‘?%f{%rﬂfl?rg&% man, and includes: (a) 25 preventing the disease

f rom occur r iThg terms “gligiy bl Eamungiesponseiiand ‘lglicits p boft mpoune tespayse’ heused sease  but

has not ' ' Lok Wl oTH T WMo To P di sease, i.e.,
arresti lrll%fafl {%&%%fgﬁ%%ﬁ%ﬁ?@nﬂ?@ﬁ%&%p@ﬁ%a%ehegilcg:cﬁsdé@ggker?. e., causing

r egr &ss plphp-dintegtinein d isuhiegtupor inttpdyetiantof an aggrief Serinvention ortli AbjertsAn The i nventi on
is di reﬁme}émlgé#ﬁ telsfifdet ﬁgcrg@%&aa i)fseﬁhﬁlfe&‘rtibﬂ_gwiftﬂﬁrﬁgflg—hsease related to

pat hol ogi cal 1nflanmmation. resent 1nventions involved in 30
- pr event infpgrin Tepapios thet ip of leagttwice thpteof pruptraatedesplject andreprefsrably thréedimead t o

pat hol ogs cabtivie) bt & THEated SubjedY &l v@NorPFfeRBE aPbast folBldeOr are such caused
by the physiological responses to inappropriate inflanmmtion present in a

bi ol ogi Eagtiviyefias yntepgied subsplgwitesensuimmynoredctty nasmed Agige s ser®06 WO 03/ 072040
PCT1§SOgh@edterhpdiBEmh®lM1opat hol ogi cal inflammation® as used herein refers
d

~to an inappropriate and chronic inflammation associated with disorders
i ncl udi ng, e b {'expipigntimeagpripls is intendpdvig meanry eppuNG foprsing 2 paxabS derrent i a,

di abet ege fdrMbiabNTER RliterlBOYB hot HoRBAR & cariltSL Rt Rhichd @ th Rive blofogicall  @NSpl ant

rejection, graft versus host diséase, nmultiple sclerosis (€specially to
i nhi bi t adtigitipelf. 5 demyel i nation), tunmor metastasis, nephritis, atopic

~dermatitis, TSRk &uFant KAEAMEER refirs HRLBIFositiof MdVe taPhugRbA dd | S,
conplications fromsickle cell anem a, |upus erythematosus, and acute

| eukdcy ImEmuRe ERANERIO Fdggntioh ha inyentiay bk whish ilnehen dypwnelielvarinmies | zed by a

hei ght epgfinse! AaR0MEENH aubrbnt BETRLAL %sﬁaﬁéé-ﬁinghomﬁ]@fﬂmo@a{u ltrating

| eukocytes. Over tine, suc'h.@fﬁgt hol ogi cal | nflammation often results in

- dammge mechpnigas,inclpding busnot digitedfo Smphecxipreerpittent.d ceth stimilatianBeeellon. By

" Ant egr gilidation, bid ARAIPhade Sarhllftiofde the anti body al so known as AN100226
(anti body code numbér) or natalizumab (USAN nane). Antegren(r) is a

r ecombi nant Theigram ireatiag a and; “treaiingnk and the kesage psed hevein poxgperallpmeper abl y t he

di sggs eoHi’a[iniEQN@si&éd%Harﬂ?&o’ﬂ%ic Iaf@ptiySolbficd] Bfec B Rlfeck Moy 1€ Wi ch 1's modul at ed

when a therapeutically effective 'dosé of Antegren(r) " 1s admnistered. 15
prophylactic in terms of preventing or partially preventing a disease, symptom or condition
thereof and/or may be therapeutic in terms of a partial or complete cure of a disease,
condition, symptom or adverse effect attributed to the disease. The term “treatment” as used
herein covers any treatment of a disease in 2 mammal, particularly a human, and includes: (a)

25 preventing the disease from occurring in a subject which may be predisposed to the disease
but has not yet been diagnosed as having it; (b) inhibiting the disease, i.e., arresting its
development; or (c) relieving the disease, i.e., causing regression of the disease and/or its
symptoms or conditions. The invention is directed towards treating a patient's suffering from
disease related to pathological inflammation. The present invention is involved in
30  preventing, inhibiting, or relieving adverse effects attributed to pathological inflammation

‘over long periods of time and/or are such caused by the physiological responses to

inappropriate inflammation present in a biological éystem over long periods of time.




GENERAL ASPECTS OF THE | NVENTI ON The present invention is based on the
surprising result that chronic adnministration of an eme?yJPugueldds of new
conmpounds known as sel ective adhesion nolecule inhibitors (SAMS) is
sufficient to provide the nmai ntenance of chronic suppression of
i nf 1 ammBP Y294 20 di sorders involving integrin di etgﬁ:’é".}soi‘lﬁﬁﬁl cessation of
the repeated dosage regine, the suppression of the inflammtion is
reversed (see, e.g., Fig. 2). Previous treatnents of inflammtory
i nhi bitors have approached the dosage reginmes quite differently, in the
bel i ef t haflhe taen Zpatiplagienl infammationt asaxsed hefeingpfims taanyinappiapiateand woul d cause a
reactio . ' . s in turn lead to a
¥hedic i PMrR Y assbodM with %&@é}é@g&%ﬁgﬁ Aot Mt o} Rithfd

recognition the 1 nf Icammt I on as ogi cal and a’resulting chronic
relief aherasplerosisAhRY drgicatia, dinbetas.dnftammatony bowehbdiseadearhevmatoidartriis, have shown

herein ﬂra%sﬁlﬂﬁeje@ﬁdﬁw&suQMEasre%lﬁﬁe %cﬁrdggt(esg&laﬁy ifhdugetive than a

short-term dosage reginme, but in fact it |Is required to maintain the
- supp¥ esdsmyplingfion A4nhas Mstgstasis nephuiifs| atoniredermantitis, Phogiasis, mpocsrdipbischemia; eal i ze sone

of the ARG drdWRAfS @dﬂpli@ﬂxﬁ%ﬁ&%gle?gu %J%ﬁia, iuﬂ%@%ﬂ&ﬂegﬁmmtsmﬁd L&ye! s of an

anti-al pha-4 integrin _agent nee _be mai ntai'ned over a nunber of 30
nont hs lekogriemedjasedilung imprg. Bich snflammiaticpdnetianpferized Bushsighisped he results of a

| arge, t{a,@.e&semrﬁﬁgnmm@e&b,%cnfaﬁwfﬁ&dtﬁg1ea1£oicf&ks. Qvetiinedfilch - al pha-4 integrin
antibody, natalizumab, In patieénts wth relapsing MS or with noderate to

sever el Bathglogica) nflammatigerofipn teewlia in damage te Besenrip fhe zegion ofinARprapFiatd, 9 25 August
2006y ViEhDaAd84e040 PCT/ US03/ 05421 nonocl onal antibody antagoni st agai nst
al pha-4 integrin. Results fromthese two trials have shown that treatnment
wi th nat al i Buirdusearsnly dresgntiaclsdetheantibedy slyadoonmes HN109324 @rfibedvi t h - M5 and
CD.  ThesohdWibke) B natafiznfilab QU AN ﬁ‘d&iiﬁ%%ﬁt&génf@ﬁk WELGortHiaE mEtbnlIEd ddfi- 2Nt 1 bodi es,

. n a

including prinatizedT"' antibodjes n a general sense the nethod of the
i nvent i arbedduesrnartibpdy, dreferabhntic disgesq os gonditionbeies tregted g manapaldt i on, since

t he modge GhicRfRdAlERkd RhdnQhetpeRNE AR H&Q&Aﬂﬂ&r&n@ﬁﬂdﬁfmﬁt&@d. active agent
and the formul ati on devel oped to adm nister the active agent(s). However,
thel%peci fic exanples described here were obtained using parenteral

adm ni stration of natal GensreibASPEATSiOR ompiNVENTEONDr esent i nvention i s descri bed
usi ng an antj body .t hat. specifically binds alpha to 4 integrin, it is

a1 56 i nt enader e Rl BERea kF B apriinectyl BoShBnf bRl il . i val on
or  nmulaniemadging tlasslf hdsomimpsuntidiaiown eceipativeadiesivihmplasuterighilitoef an i ntegrin

di mer, lded..t he di ne conprises .an al pha-4.integrin.. The general
conceptCAFID REMRIE 4 pERts o ReRe e o AP Reter seiop & GETVEGR Bonst ant

anount disofdesinvalvingieegsin dinferst Upen q@adztic@ruf the repeatal dogiporegingythé em over a peri od

of no ntsn;?preosgio# SFHheinflammation is reversed (see, e.g., Fig. 2). Previous treatments of

inflammatory inhibitors have approached the dosage regimes quite differently, in the belief
that the administration of an inflammatory inhibitor would cause a reaction of the body’s own
response system, which would in turn lead to a recognition of the inflammation as
25 pathological and a resulting chronic relief of the pathological inflammation. What the
inventors have shown herein is that a chronic dosage regime is not only more effective than a
short-term dosage regime, but in fact it is required to maintain the suppression of pathological
inflammation. Thus, in order to realize some of the more important advantages of the
invention, the levels of an anti-alpha-4 integrin agent need to be maintained over a number of
30  months or even years.
The present invention is based on the results of a large, randomized, placebo-
controlled trial of an anti-alpha-4 integrin antibody, natalizumab, in patients with relapsing

MS or with moderate to severely active CD. Natalizumab is a recombinant, humanized,

9




15 Thi-s chronic introduction of an agent that selectively binds to al pha-4
integrin or a dinmer conprising alpha-4 integrin results 551@8%?@%i on of
pat hol ogi cal inflanmation being maintained at a constant | evel over a
period of time. By maintaining therapeutic |levels of _an active agent for a
peri od B %YHY pat hol ogi cal inflanmation can be chr BhEF25uppressed in
the patient. 20 In a very specific sense, the invention involves obtaining
and mai ntaining a receptor saturation level in a human patient of a diner
conprising alpha-4 integrin in a range of from about 65%to about 100%
nor e praperlapl gntisady peBaonish againstalphe-¢ integn Resuldoym thesel teatdels haver e preferably
bet weensgRR thht ROk Qvid@idiizuhB0 ifpro | l@si%rg(ﬁﬁd:’gy%toﬁﬁtoyﬁaﬁ:dt&mﬁl evel s are

mai nt ai ned at_these |levels chronically . 9., over_a _period of 6 nonths or
so) to MPpedEPofheinveptinns sitpdpiendedierinclide ether ghimge¢ anibestigsdagludingt | anmat i on.
ACGENTS JiffizegblintildaddELY BIND TO ALPHA-4 | NTEGRINS Various types of agents
with the ability to bind to and inhibit alpha-4 integrin activity can be
usedSin t helppr geaerplsense the mgthod ofiderinyention dagsmpt inyadve anyjpattioylanmode been

| dent i {dsGain AR, SRAME RO drd fiknisaiids AREChdhuRPRR kimE fefidfe! | Ded bel ow

G ven the teachings disclosed herein, i thin the skill of one
i n the ageat andthe foamylation deyeloped toadaministenthroactive agent(sle Howteeeritee spedificoi t  t he
al pha- 4 oS B0 Helat AR ' g : [ ically mmcs or
P m PR de s tft e it Ul ARG Fhehn] U5V 500
03/ 072041opehTthe psersntamyaption dsisscaiprslaising emantijody SwtspetiBatlinbisdrtsalplind t he present
| VRt i Pichrdn, it BIREhbDro ikl orkBmERN BRI G, RIS bivakdsop Of such agents
and conbi nations of such agents. Antibodies 5 In one specific enbodi nent,
"t he agenyl§valnt anflodics thatteoghizedioth nartearyf @n itegor dimerioridedoht daen v acti ve

fr agmendompfiehMhaldhtame! ectively bind to an alpha-4 integrin or a dimer
conprising al pha-4, such as_al pha-4 beta-1 or al pha-4 beta-7. \Wen the
agent of t h&hs gspaakcpreaptioSths Hvention tsistey to infrodugingelavively captdnbody is preferred.

| N contgnshts bR GEANRa patlthtsRBatRY SRRMIVLrA PeriodUtnfolind ¥iRk&a! |y 1 ncl ude
different antibodies 10 directed agai'nst different epitopes, each

“mond| o cheonicitBodyetipn of i egaat th seleptivelbinds teqlphgtdniegrinpdingh t he antigen. A
second Qg M@ﬁm@fﬁ@ﬂe&hﬂnﬁé@eﬁoﬁg@aﬁﬁmgﬁa- dﬁ&mﬁ{ge. synt hesi zed by

means that are uncontam nate I munogl obul 1 ns, €.g., by phage

di spl aymastainalst aeqneiantievelover amgtindiofitme. Bynainfainigh therpeutie exdnefannvent i on
i nt ends;chR J5é IR BERI oP@hS) pRt1dTa CiRfimeiitth SRBE ey AiphleRBfineS as agents

~of the invention, nonoclonal antibodies 15 are preferred as they are highly
speci fi®€Paff% the i nvention is thus discussed primarily in

20 In a very.specific sense, the invention involves obtaining and maintaining a receptor

saturation level in a human patient of a dimer comprising alpha-4 integrin in a range of from
about 65% to about 100%, more preferably between about 75% to about 100%, and even
more preferably between about 80% to about 100%. These receptor saturation levels are
maintained at these levels chronically (e.g., over a period of 6 months or so) to allow for

25  continued suppression of pathological inflammation.

AGENTS THAT SELECTIVELY BIND TO ALPHA-4 INTEGRINS
Various types of agents with the ability to bind to and inhibit alpha-4 integrin activity
can be used in the practice of the invention. Many such agents have been identified and
30 characterized, and specific agents are described below. Given the teachings disclosed herein,
it is well within the skill of one in the art to identify other agents that will be able to inhibit

the alpha-4-comprising integrin dimers in a manner that biologically mimics or is similar to

10




terns .of nonocl onal antibodies. In addition, other antibodies can be

i dentified using techniques available in the art. For efafyeest298%ocl onal
anti bodi es of the present invention can be produced using phage display

t echnol oay. Ant i body fragments that selectively bind to an al gha-4 integrin
or a 20"Hi%R?*®onprising an alpha-4 integrin are theRCTAHPAP42Y. Exenpl ary
preferred nethods for producing such antibodi es via phage display are
disclosed in U S. Patent Nos. 6, 225,447; 6,180,336; 6,172,197; 6, 140, 471,
5,969, 108; 5,885, 793; 5,872,215; 5,871,907; 5,858,657, 5, 837,242;

5, 733, 78 speaificklly dés6tihed 3gents\ud e lprsanl inventiotois ditededtamchmbiste deonr oduced usi ng
the con | ri el T nmet hods have been wi dely

appl i edXé?lgﬁl%#g u%@‘ﬁf%%?%ﬂ%ﬁ??’fb“ﬁ'%?%“ﬁ%%%@tgbr ete high levels of

nonocl onal anti bodi es agai nst many specific antigens, and can al so be used
to proguge .nonocl onal anti bodies of the present invention. For exanple,

m ce (e%’@%l b/c _mce) can be inmmuni zed with an antigenic al pha-4

i ntedrin epilr oapdsificiembediment,itheqgents of themjventionere.antitfotliesorsuf f i ci ent ti me has
passed Lot Qb ' ] .30 .sacrificed, and the
spl een E@TL@S’ oggﬁt'lgi é\uggﬂg%@gﬁ#gﬁségﬁ%?@%ﬁ g‘?‘r%mcagﬁ%}pg{_gbns ng&tcaechni ques wel |
known | fimeipemariting aljtha-4y suchidstalphayd bets-b dr adphiatddetatfybr i domas, are then grown in
a sel ective ypd . : iV 140 : di um usi ng
limting diluti gfﬁ g o htg.lil ’%Vtr%g‘."ﬁ'%A ta\e{{rl%g %ﬁ‘?dﬁéﬂ%‘é*@%‘%dpéﬁ?ﬁ%@ﬁybn dormas can
- be i sol ktcenfrastiiapolyrdanakantibogi pieproadionss whitotypieallyrimlude differeg@ntihodiest 2006 WO
03/ Q42040 t@&% 0, : : J ] ssubcl ass) that
sel egt i é@lcy #rﬁ%t. oe %ﬁ t%%’&%%hﬁndg ﬁ@@h%g&gﬁ%ﬁeﬂ ralhg%l?' Ils'r conpri sing an
al pha- 4enttopecgthersntigen. Aserdudalvanipan oiomanoelenal antibgdies ivthetdhey ecee, the i sol at ed
monocl o A B WEXCTe) ; RS d i.zed anti bodies.
Ant i bod%}fa}gle of t%gg‘{ﬁ?\%natl qn"‘ft“ﬂ}:‘%@gygg‘ﬁ‘f‘ ar_egérll%tugﬁli er#’ﬁggﬂégg, pol ycl onal ,
nmonoc! o#igrlay osispiation; eppeadivbiidomah ddfequgh the mesentziaventien intendse dneorepassi bodi es,

singl e giadidicRadl bfS1ohd afkibod: ; SR ﬁiﬁ&'ahn ragnents,
fragnents p({yggucggﬁgy aoFaB g?(%%g‘gg ?gtﬁof?%rng%@,_ ’an%lléc-l? Idi ot ylfé c (anti-1d)
ant i'bodirepreferreiods they ag highlygpecifigrand the dnvanfion ixghisaliscussedprimatilyéfi es of t he

i nventi wof HafhcBRA pi nding fragnents of any of the above. Mbst

prefer a%ﬁ%/sot ﬁe _c_ant [ g@ﬁ?_es_are human anti gen- bi ndi ng anti body fragments of
- ‘the present Inaidigan,jofwar aafibpdies eanjba idenfifisd using techniguesavailableriniteeprt o, Fab, Fab’
and F( ) foeneleChmorbic I3 SarbB@bsbe Y SrebEiYention R B froflaal fing Bk PO es.
disulfi d_é-l imr?%gﬂoF\?s 65&%\9@ ngngl ?Fegeanﬁnétngoﬁ%aﬂg%ﬁg@%gdgﬁﬂg#ka VL or VH
“domai n. disphyit¢chuaipglsi Anithedy Gapmients thyt stiecitypls hind to dnradphardimiggris oyl e- chai n

ant ipodyifg: iy RIphS L &e{ﬁﬁn Y ith ARkE." 'Wf ARmBds the! COMbi nati on
wth the en?ﬁ?%st or ]_)a pgr |o‘?_1r o%“?ﬁ.e ?'o e :e e|8nge rsegtlnon, CH , CH2,
and CHapredwang prsh antjbadies vinpthageadiplay are disclpsad avld.8 dlateat Mos$22 54850

6,180,336; 6,172,197, 6,140,471, 5,969,108; 5,885,793; 5,872,215; 5,871,907, 5,858,657,

5,837,242, 5,733,743; and 5,565,332.

.- Monoclonal antibodies can also be produced using the conventional hybridoma

25 methods. These methods have been widely applied to produce hybrid cell lines that secrete
high levels of monoclonal antibodies against many specific antigens, and can also be used fo
produce monoclonal antibodies of the present invention. For example, mice (e.g., Balb/c
mice) can be immunized with an antigenic alpha-4 integrin epitope by intraperitoneal
injection. After sufficient time has passed to allow for an immune 1response, the mice are

30 sacrificed, and the spleen cells obtained and fused with myeloma cells, using techniques well
known in the art. The resulting fused cells, hybridomas, are then grown in a selective
medium, and the surviving cells grown in such medium using limiting dilution conditions.

After cloning and recloning, hybridomas ¢an be isolated that secrete antibodies (for example,
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~general ly al so from a_human anti

15 binding fragnments that can conprise any conbination of variable
regi-on(s) with a hinge region, CH, CH2, and CH3 donmi nd3 Avgest 2899 bodi es
of the invention may be from any ani mal origin including birds and

mammal g, _Preferably, the antibodies are human, nurine_ (e, nouse and
rat), igﬂﬁgvm”gheep, nonkey, rabbit, goat, QU|nea plﬁFnﬁﬁﬁﬁ&%bnel hor se,
or chicken (or other avian). As used herein, "human" anti bodi es |nclude
anti bodi es having the 20 am no acid sequence of a human i munogl obul in and
i nclude antibodies isolated from human i munoglobulin libraries or from

ani mal sofedeld gdgMclaponr Iﬂﬁiesubqlasﬁhihaésd*ﬂgmhbmdrmﬂn@gge@blﬂhﬁ-ﬁmtegamd that do not
expres [ I for exanpl e
|nIo U. gor%gg.?& m 5é9 g 598 % Kgg it aq%ﬁﬁsbétaﬁglf&% Qnusél% and hurrarrnozed
ant i bodﬁwmwoﬁeﬂab%&lﬁébﬂ“ﬂ @rwqﬂewmﬁm&rmmmmd@snboém 25 can have the
sane or si NMah@odii Mcrlﬂveﬁﬁcfn'lﬁlﬂ]&d\! tﬁ?aréﬁtﬁ Lied 5. YW clohd) Thotbiagdd, t hey are

produced. Techni ques for producing chineric antibodies (NMorrison et at,
19845 prgwltispreifig, hunmahpmanzed o clgmericzgtitodiepysingle chydn angibodigs (e.2.98BMNat ur e 312

604 T%ﬁ@agﬁéntsaﬁ(ab*)lﬁ%ééemhug.ﬁené%duééggapambfegﬁn%maiwmg the genes from

e.g., a_house antlbody nol ecul e of EE@O priate antigen specificity
t oget hefioppic knlddeatitoisyiingludinges e antidaoaRedies losstibodien of thy pr opr i at e

bi ol ogi ifhtic) aﬁ&éﬁt&ﬂetﬁndné%ﬁn%dfmf%ﬁ aB6R, mogt%%ersﬂiyetwcope of this
i nvention. For exanple, nucleic acid encoding a variable (V) region of a

mouse rAgAdicHHE P“I’éﬁﬁ‘tafl‘l!ﬁfﬁ‘i?mé‘&& ansipodydffagments of the prsent éfventionaidd encodi ng a hunan

- congg anheitde) buf RThR mit€a 9, Fab, F3tHan®F azk Qeechaﬁw LR sﬁgnucm{iy is 12 25
August 2006 WO 03/ 072040 PBCT/ USOS/O 421 thus a species brid, generally

with tW@“WFF’g"@N fids-Yinked Bvsdestira) %dﬁﬁmﬁnﬁﬁ@nmwgﬁmhwaﬁvﬂﬂe@wand the C or

ef f ect Untig@MBiiding dr@SBIR FESHERR, ;ﬂélud@ﬁgnsi@te%ﬁmﬂda&ﬂag midRpli%aRt anti bodies are
antl bodi es with variable regions that are primarily froma human anti body

(i .e., ‘eAdleegiant glongefin esinmtionsyith thentirstyios o soremefiteerfalip™dng t y det er ni ni ng

° re@“ qﬁ&fge ks, Cﬁb'a}idf:H@%xﬁazﬁkO'lialﬁMe@lﬂttﬂeb:%Mmﬁmta% or anti body).
See, een et al., Proc. | . Acad. Sci 0029- 10033 (1989);

WO 80/ 6’?‘5‘8‘;8 agments thik £40, OmpRE any @rrtbyauﬂzgv?va"sblwzmv@)lmﬂ@lsw 089:; 5,530, 101:

and 5, 224er>381, CHC ard WISt B ithing. eﬁie%ﬁhﬁé&leJcﬁﬂie%nnoﬁfmaS( IB@ﬁsma@il bodies are
uman vari abl e domains are

typi ca|awm&mgﬁclv%&hlﬁw&mam#%&f}{@%m Pri§odiesperdieBs, THTiEB| ayi ng a hi gh
- homol oqy g 180wk hdd rhef) Gorkey isheap] n{lﬁfeyhﬂﬁﬁtngdé@ﬁmﬁ&'p?g f)@,@l'!aﬁlgl ﬂir&dérng domai ns. The

heavy and | i ght chain varjable resi du es deri ved fromthe sane

ant i boddick "Gr(""é'ﬂ‘tﬁf i) Mtused hersin, e, 9*’0‘1!3?11“015@%“{1‘?‘6‘%?5 having teequences can be
ChOGEN afinohcld WHBEHIS bifa Rtnal® BURINBAOUIIRI ifdkide BRMoEiSs iscid&dradg  described in WO

92/ 22653. A "primatizedTM' antibody" is a reconbi nant anti body cont ai ni ng
pri mat ém\-;agf impyneglobulin libraries or from animals transgenic for one or more human
immunoglobulins and that do not express endogenous immunoglobulins, as described infra
and, for example in, U.S. Pat. No. 5,939,598 by Kucherlapati f al.
Chimeric and humanized antibodies can be produced from non-human antibodies, and
25  can have the same or similar binding affinity as the antibody from which they are produced.
Techniques for producing chimeric antibodies (Morrison et al., 1984 Proc. Natl. Acad. Sci.
81: 6851; Neuberger et al., 1984 Nature 312: 604; Takeda ef al., 1985 Nature 314: 452)
include splicing the genes from, e.g., a mouse antibody molecule of appropriate antigen
specificity together with genes from a human antibody molecule of appropriate biological
30 activity; such antibodies are within the scope of this invention. For example, a nucleic acid
encoding a variable (V) region of a mouse monoclonal antibody can be joined to a nucleic

acid encoding a human constant (C) region, e.g., IgG1 or IgG4. The resulting antibody is
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15 sequences or antigen binding portions, and human constant domain
sequences. See Newnan, Biotechnol ogy, 1992, 10: 1455- 6025 AughdZ09&t i on of
anti bodies results in the generation of anti bodi es that contain nonkey
vari abl e domai ns and human constant sequences. For nore details see U. S.
Patent WO.98724%3 898. This technique nodifies anti boBFEYSEIM that they are
not rejected upon adm ni stration in humans because they are antigenic. This
technique relies 20 on i mmuni zati on of cynonol gus nonkeys w th human
antigens or receptors. This technique was developed to create high

af fi ni t $huppedtsdubrid. eaveialiowitiete ditigadiniingtdomiin fram tpaton-hgmanf ace  ant i gens.
Speci fi ion are selected for
substi t glﬁgga glge gf#c%cﬁhdhatrﬂ;%mﬁg?@gﬁg ?]?ﬁon?%aﬁé)oﬁgand anti gen bi ndi ng
properties. Homasizedantibodicgjere @nﬂhvdmmﬂlzsnahbur«mgons detant priressilysfiasha as conput er
model i NgymalaGiHod (lenmegcc&ﬂaﬁ abamwmwﬁaﬂhabe QMpieheRERD Qibrhfiting®f @M no aci ds
at certain locations wth the Vvariabl e regi on, and”observation of

ef f eét sregionsybsiantiallytfrosia HOF@PmMﬁ‘Ndé (thedonpr 2atbodnh Ser. agi Quash ¢ er s bet ween a

non- hun@ﬁpraea}vm%sd @&%ﬂ%s%@zﬂd@%@sdﬁﬁb@b}o%ﬁ 995 Ftend2fly, humaN vari abl e
region can be altered 'ect the anino acid composition of the

non- hunff54237; 9P 46k ééﬁ%?\” %ﬁﬁoﬂﬁl,aﬂ%é%5ﬁf’ c Therppestantregien onregionsnt i bodi es used

~in the sméamlﬁlbme%a&%eﬁmwﬁo §$m§hﬁnan&hﬁﬁ;@f‘tT‘He'ﬁi{ﬁm\}aﬁﬁblé‘tio?naﬂﬁmin' zed

- antibodies as disclosed in U tent No. 9,
i ncor potadeisaliyshesen frpm hP'é#“é‘ﬂ@?é@S harstg mummiamaahxgmn@@gm 2040

PCT/1pS0Z{Pinéd %u&ﬁo%%ﬁﬁan%@@ﬁbﬁ%mg dobBS gﬁﬁ'h@av%ﬁ@hgﬁ%ﬁﬁ' ning hunman

anti body genes can i mruni zed with an antigenic al integrin

struct uvaéla'aﬁtfﬂﬁwﬁqndﬁﬁan%&m&eéw agppdy.eor a di an&fwmg@mbwe Ihunan

-ant i bodi@sioh hﬁése@.@ﬁtﬁﬁa‘n‘ﬁ@bﬁbséﬁ'agQc&n@enﬁlsBhﬁvéal'h%ﬁgd’nhﬁbdleg}héﬁ%'é' ¢, human
and/ or humani zed anti bodi es can be produced by using reconblnant 5

expr essHibedingV0 94223535 si on i n human hybri donmas (Col e et at, Monocl onal
Antibodies aDAemb@APRntbiGF Arecaly tangﬂoaffor.mmm&%zm%%m»w in nyel oma

cells or in Inese hanst€er ovary ternatively, antibody
codilhg seaepuess orantigenpindingiportionspind Apmah dongtant domainssg@iersss. JeeNewman; oducti on i nto

the or abBchbiof, o2 RARRsG0 ity R0 AURBROHGTL FHPLEBIGRY LIS Cont
- 5, 565, 38ibodigy tiyt %@msmkeyamahk ROEing8Y huser qondiingsequearesg Boranoré ncl ude
tr ansgeggsis BAYJ 41 PalntMoO5 P13 358, 2 104 lgg&f% ‘é@%@ﬁﬁ@fﬁgx gl and specific

gene, for exanple casein of -Iacto s Snal
nol ecul &o$ refegied uppa afminispaiop indwmans hemmhqyaw agtigeoiep Akis technigue eliss chemical  t5

cl asg€Sen Hﬂﬁ“ﬂﬂl&ﬁ Xpdyﬁﬁﬁéléﬁs%ﬁ%y%ﬁl ﬂﬁrﬁﬁ%t&cmk %&'blto?ss ThiY &Eﬁﬁl?ebl y small

organlc conpou
: ~ was developed to create high affinity monoclonal antibodies directed to human cell surface

antigens.
Specific amino acids within the human variable region are selected for substitution
based on the predicted conformation and antigen binding properties. This can be determined
25  using techniques such as computer modeling, prediction of the behavior and binding
properties of amine acids at certain locations within the variable region, and observation of
effects of substitution. For example, when an amino acid differs between a non-human
variable region and a human variable region, the human variable region can be altered to
reflect the amino acid composition of the non-human variable region.
30 In a specific embodiment, the antibodies used in the chronic dosage regime of the
present invention are humanized antibodies as disclosed in U.S. Patent No. 5,840,299, which

is incorporated herein by reference.
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havi ng a nol ecul ar wei ght of nore than 50 and | ess than about 4, 000

Dal tons. Candi date agents conprise functional groups ne%%é§5?$ 2006
structural interaction with proteins, particularly hydrogen bonding, and
typlcaII¥ i nclude at | east an am ne, carbonyl, hydro(yl or car boxyl group,
pref er BPPUEMPeast two of functional chemical grouptCVHH¥O%¥2hdi date agents
20 often conprise cyclical carbon or heterocyclic structures and/or
aromatic or polyaromatic structures substituted with one or nore of the
above functional groups. Candi date agents are also found anong
bionDIeculeinmmﬂkmmﬁuﬁmmbummﬂpMcmkﬂtM$ﬂﬁmﬁwnpepﬂ%th¥msaﬂﬂharides, fatty
acids, st i derd ral anal ogs or
corbi nal e R BHphitR B Felih RS AR bt SRSl 0 20 G

vari et yused towatelwmam@itlbeﬁm@azaldcmbly@ndes alplia-6mtegdiret i ¢ or nat ur al

conpounds. _ om and

di ?Bc'ltj ed Sy%@?,@ﬂ@.f P@%ﬂ%@?%;%%z Mj}tigéf:ﬁj?mﬂng gb| onol ecul es,
i ncl &idi mremressdxmﬂssmhmlam yindeimasCgjoeraé) [ ieddndopept i des.

Al L eI N3t Mergph, WKL L RS pOFr (IRASH iRy SORPQUDG S EfndbFarbtt Mo Dacterial,
fungal , ﬁant gxtract & AVl e or rea y pr oduced.

Addi t i oﬁﬁ‘&IQ)}tellSnalte.maﬂvelnmnM mmgcs@lmnjcemmbhmworatﬂdMP Mgeacﬁd 30 conpounds
20 e e llodilniis e kSR, GORUADLIAN b REIARL RS Beuagnd

bi ochem ca nmeans 0 produ
Known mféhemmmgammﬁl &g@mﬁy S. Retegnt Bes. §AIBT,%I B8%992,.56886%d or random
_che cad 340ad).f ' I fication,

T O PR e TR SRR BSechr Rl Bhendg il L iy RUEL ' 5006 o
03/ 07203mﬁmi@&'ﬁoh8084rﬁiwgandlsp¢uﬁcgbrph&ra:ampleeg;pmm pépogldedinThe net hods of the
I nvention can be perfornmed with any peptide that is capable of binding to
an al pha-4 integrin or a diner conprising an al pha-4 subunit. Included in
t he 5 n¥mdliddsleanfest he i nvention are peptides that are substantially
honol ogous e || ul ar trix o atural |igand of
t he specifi tgma mﬂlgg“jf ?Oﬁt“ séed'rl Pﬁpre%e@elﬁ}’%'1°no?n°°rmé’gsg%t“5¥r§usChem aﬁt ed. For exanpl e,
for 1t hecla&hns,cthnugh fyphallyithey are omganrahptcaﬂeh Trefembly smdb@@n@rcpmmqnds des can be
used t e at ast 488 of h | nect CS region (e.qg.,
peptldg]s‘mggg%{mﬁ“we‘gh{% east a porlfsséh oufthfédo@?t ns[o r?i'ld_uée sequence or a
sequenwemammubqalgmmh@gawfctnstntchmalixfﬁer@ﬁemwﬂaqutems;e) can be used to
bind tog | bi t. I,Vi e onpri sing
i nt egrl aﬁm e’g& Og%@awdl %Qﬁﬁg&:@g%@g@ %E’%Mﬂ cléitl[?rga%yﬁ@gdrr%‘g}%t ed by
- refer ernazboxyl@roup@reﬁmbﬂyralegstt»ﬂgdrﬁlmtidnhladherﬁb&lgfdnpsaﬂ"hbcﬂmﬂlidaemstponse 15 In a
- spegj fi mhodi men nt i es or
< pe pt%} g GRet Cotimris{ B %dalcar%%n %‘ﬂa%{?e%% c%c strnuﬁ@ﬁeg ded ato 'Atlca%gngﬁ%é K al pha- 4
i ntegri sttmctlms substl;u&!ﬂqeﬂl_lone tbmmyﬂ:mﬁﬁe abeve ﬁmctlonal Zroups. Cand:date agents are

also found among biomolecules including, but not limited to: peptides, saccharides, fatty

acids, steroids, purines, pyrimidines, derivatives, structural analogs or combinations thereof.
The small molecules can be obtained from a wide variety of sources including
25 libraries of synthetic or natural compounds. For example, numerous means are available for
random and directed synthesis of a wide variety of organic compounds and biomolecules,
including expression of randomized oligonucleotides and oligopeptides. Alternatively,
libraries of natural compounds in the form of bacterial, fungal, plant and animal extracts are
available or readily produced. Additionally, natural or synthetically produced libraries and
30  compounds are readily modified through conventional chemical, physicat and biochemical
- means, and may be used to produce combinatorial libraries, Known pharmacological agents
may be subjected to directed or random chemical modifications, such as acylation, alkylation,

esterification, amidification, efc. to produce structural analogs.
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any fragment that conprises an epitope of alpha-4, and generally has at
least 3, 5, 7, 10, 15, 17 or 20 contiguous anino acids £?oweastd@®rally
occurring manmal i an al pha-4 protein. The peptide sequence of both human
and nurine al pha-4 is accessible from GenBank (Accession 20 Nos. AA59613
and NPjU@&#@@&” One skilled in the art can readily d@§V5ﬂ5@5%%ptlde agent
of the invention based on the am no acid sequence of al pha- or using the
wi | d-type nucl eotides that encode them (e.g., GenBank Accession Nos.
L12002 and NM 01056, respectively). Once an appropriate peptide is
designed, it can be initially screened against antibodies known to have

t he des ctivity, e.g., antibodies that selectively bind to
an al ph %@?QlﬁﬂﬁHE D%Lgnd are characteri zed by the ability to inhibit the
activity of Tbﬁmﬁthqdégfthﬁm&@ﬁm%gbﬁgerfoanqéweﬂwny repidej teatisicarsbla ok fr agment may

al 5o bepifs i aeHpilQ HeyS RTHRRr Adnsiaf AAft4Qlbuh hﬂaudeatur getural el enents

that will enhance the Tmunogeni c response. |In particular, peptide
f r agfre nietheds of theyiprentipn axp pegtidss tt@%arwub@mwlﬂﬂon@ha@lsmaqeglwawce overal |

| MUNOg&aRh Gl it ahﬁt@raﬁiHEX&Fd{"t}?c%péMHc aﬁhﬂ@ﬁntégﬂﬁ’?e@ép’&ﬂ of Ra&forsabi | i Ly toO

elicit an inmmune response such anal ogs include, but are not

Li mi t edtarssted. opergmpls) fothe W@Pdghlblﬂﬂ‘t@cﬂlphﬁﬂhﬁa heseeptor, neptidexsan be g no aci ds,
lactic agd flat cémfiﬁé@ RQXNE '\{Bl'doﬁﬁfmgﬁm&&?lﬁm*é@n% ANRbides Q@riﬁﬁ@in%\‘

trimethyllysine, acetyl [ ysine, O phosphoserine, N-ace ylserlne N

15 25 Aﬂé"ﬂ%‘tﬂ psme'sof Msokmvmemr wsgqnmbsianh#ibrhwph&uﬁmhﬁ
3- mgp hytdui $dg h&ké)%an&ﬂﬂedﬁo’ﬂiﬁ@fo@ﬁ’det{tﬁidﬁgmh@it@%rac&kﬁ ©obihe & g@hpgs can be found

in Sigma, Biochem cals and Rea ma- Al drich (20 The fragnent may
al so  beTRESREIrEEY Spafetrauple &’%ﬁl‘ 08/45% W%mnﬁqu&#tcc{%efﬁﬁswcul e within a
subj ectinfiQbdtipdg.ng adm nistration to a subject. 5 Peptides, analog
structures, peptidom netics and the like can be isolated from natural
sources, and then optionally processed (e.g., via peptide cleavage) or
calter nagge\ggmtmw%hﬂ,ﬁﬁ&@gsﬂaﬂseconvent| onal techni ques known in the art such
as solid phase synthe5|s or reconbi nant expression. See, e.g., Sanbrook et
al . 15 Nbl eculta spesisambgdiment thesesents ofrthe inyagonsare RepidesiorgisplideginetiFbor Press, New
York, 2 cBikprisk %ﬂ:%%@emc‘ﬂ’d%%%ﬂaﬁ alpBd in€lBrir OarSivittulShis fe@henbi8 per f or med
using a comercially availabl e apparatus rom manuf acturers  such as
Appl i ePifiagent Bakcopprsst avepitgpe of al@aﬁ #'@rgﬁffeé?')“)f hagrailersdRolid 00 doing so are
o wel | epigbh bonbgifus BardEilk Bdmla nRhRMY 6dchPRg ﬂﬁmﬁﬁlﬁn%ﬁé—ﬁbr@ﬁm@e be in

prokaryotic, such as phage or bacterial cells or_eukaryotic systens, such
as yeaskeptideisequgnce offiothurmam pmdppring plphia-4 is agcessibledtom GanBank(AgiesiMs can be

pr ogylCedosUg A5 15 SldINT 621904) NOMd dki1Rd MBS £1&n l%ﬁ&]l&ﬂlehéh dﬂ&?ncﬁ&ﬁent 46 | n anot her
exanpl e phage pepti de display libraries can use 0 express |arge
the invention based on the amino acid sequence of alpha-4 or usmg the wild-type nucleotldes

that encode them (e.g., GenBank Accession Nos. 112002 and NM_01056, respectively).
- Once an appropriate peptide is designed, it can be initially screened against antibodies known
to have the desired immunogenic activity, e.g., antibodies that selectively bind to an alpha-4
25 - structure and are characterized by the ability to inhibit the activity of an integrin comprising
alpha-4.

The immunogenic fragment may also be designed to have amino acid analogs or other
structural elements that will enhance the immunogenic response. In particular, peptide
fragments may have aitered C- or N-terminal ends that enhance overall immunogenicity of

30 the molecules while not impeding their ability to elicit an immune response. Examples of
such analogs include, but are not limited to: alpha, alpha-disubstituted amino acids, N-alkyl
amino acids, lactic acid, 4-hydroxyproline, gamma-carboxyglutamate, gamma-N,N,N,-

trimethyllysine, gamma-N-acetyllysine, O-phosphoserine, N-acetylserine, N-
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nunbers of peptides that can be screened in vitro to identify pe tides that
specifically bind to alpha-4 or a dimer conprising an akd pagust 2 ﬁ@%grin.
Phage di splay technol ogy provides a neans for expressing a diverse

popul ati on of random or sel ectively random zed peptldes Var i ous net hods
of phag¥0d#¥#8y and methods for produci ng diverse pBpUPENYAs of pepti des
20 are well known in the art. For exanple, Ladner et al. (U S Pat. No.
5,223,409), describes nethods for preparing diverse popul ati ons of binding
dormai ns on the surface of a phage. Ladner et al. describe phage vectors
usef ul foonylpethiduing, ﬁgleﬁlybmgee dmds‘-iallsdsoxylymeaﬁ}her wsefoherialogsmn beret hods f or

it ot od B ek ik 28 E0 @%?‘”ﬂd@%c‘% e FAORTR B el ly

nmut at ed omal Ns. Scre

i nvol vekse deﬁctwbll’ labelgigo pl&\\fﬁoh‘gﬂd@ng Qﬂ’fh;e molm ingispjecafofoiving i ed t ar get

ol ec“'ﬁmu?%ﬂ@tw@&b Qi nd the target nolecule can be recovered; individual
phage can be cloned, and the peptide expressed by a cl oned phage can be
det ef mi ned. Paitides znalog stmuhirasip migestictand s tike caphe isplated from gaturgl> 8- 257 (11993)
and Sci roduci ng phage

pept i deﬁ’gﬁ% S p%;&%en °§‘?’§?@§§°&%nc@§é?’ﬂg&ﬁa‘m oé}gﬂggﬁlfvc t hods of

di ver si $ypthesiged brecopegntional teehniqnds kpasn m&@gﬂlswmas wiid phagpyyethesser (see, al so,
Huse, V&&Huﬁﬂﬂeﬁafegm yé@@glls%?.%&éem?mmémﬁy 41%5}% gy can be

particul arl en use or exa a codon based

ower
mut agen@!@i"gy @ﬁ%ﬁﬂg Harbes h’r%ﬂe%Xorku@%allttoanEﬁ%dﬁetemﬁtmm peptides or
desip ab} X}ithps'lsabﬁﬁge oﬂéﬂ@ﬁﬂeg Gsin a%ﬁlmeﬁlag avalthbR aphithtus iNQn mifif8Brepugust 2006 WO
03/0720 0 PCT/ US03/ 05421 264, 5 §. These and ot her well known nethods
can be sk Amliqﬂrﬁsw@@nwm%géy&ahfpm&} apd wethedp of denech aeaéllbe subj ected to
the Tn lalfnga R dibidi HRAcRh of BEpkBifER Bin pRLAYSIR sultfus phddti 11y a pepti de
that hones to one or a few selected organs. The nhol ecules of a peptide
phage dbasistiad gells pohpulpryotigisydiemsasychiys veaske gast opmammdvpfdisat e, 5 which can

facili tﬂft&na'ﬁ%i)o‘ﬁﬁﬁf%sgﬁn Bc%ﬂhéeﬁ'uﬁ@édeﬁ'ﬁe@in ﬁt;besyﬁéﬁghg@n Afind 44t erest. As used
herein, the teérm "conj u&ga tlm::ans peptide or peptidom netic of the
Pep

“ i briary | i hikeapothey exame; dm@w(klaqanq;;cmb!pe(ﬂsgl;fp exvesp¥igét y such as but

not i mibfds Bf)peﬁnci%thhpcaﬁ H@&fe&xﬁh % vitfh tlecﬁﬁﬁfy ?eﬁﬁhé‘s&ﬁa@%éﬁcaﬂ?&n@ld gonucl eoti de
or a bacterlophage and the like. The nnleﬂgacan rovide a neans to

‘i dent i fajpherd qrééWéW“&’ﬁ%MPha'i@‘t%ﬁ”ePh}g@h yierbmplegy PETVidg§ 2 an i mune

r esponsge 3t %Fe@s%gaaﬂme% %bﬁiaﬁo@@r&n@&ﬁ of Qfecm‘ei}QMﬁbtﬁﬂedaﬂépﬁd&m ne response

agal nst aI | ntegrin are too smal be i nmunogeni ¢ on their own.
I'n thi sVas'wwa@thqsiﬁ of lﬁzawmam@da@félw@ @am%‘mg ﬂWR’é%qupbla’éP“é gineplislee carrier to

- Tacih i 14 Gell @idwh HH S, rF%?BQﬂ @ La&kékér%bl(@sclﬂ& NoE$ 23'4'0§)| gdgiveer um al bum ns,
keyhol e | i npet henpbcyani n , 1 mmunogl_ob ul i n ol ecul es, thyroglobulln

oval buriefhods & arspasing éwnsmpmtwas 9finding domains on the surface of a phage.
~. Ladner et al. describe phage vectors useful for producing a phage display library, as well as

methods for selecting potential binding domains and producing randomly or selectively
mutated binding domains. Screening of a phage display library generally involves in vitro
25 - panning of the library using a purified target molecule. Phage that bind the target molecule
can be recovered; individual phage can be cloned, and the peptide expressed by a cloned
phage can be determined.
Similarly, Smith and Scott (Meth. Enzymol. 217: 228-257 (1993) and Science 249:
386-390 (1990)) describe methods of producing phage peptide display libraries, including
30 - vectors and methods of diversifying the population of peptides that are expressed (see, also,
Huse, WO 91/07141 and WO 91/07149). Phage display technology can be particularly
powerful when used, for example, with a codon based mutagenesis method, which can be

used to produce random peptides or desirably biased peptides (see, e.g., U.S. Pat. No.
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15 from ot her pathogenic bacteria, such as diphtheria, E. coli, cholera, or
H pylori, or an attenuated toxin derivative. O her car £? &ugust?®PRide
T-cell epitopes that bind to nultiple MHC alleles, e.g., at |east 75% of
all human MHC alleles. Such carriers are sonetinmes known in the art as
"uni ver¥QP4248) | epitopes. " Exanpl es of universal TECEPYEN opes i ncl ude:
I nfl uenza Hemagl uttinin: HA307-319 PKYVKONTLKLAT (SEQ ID NO 2) PADRE
AKXVAAWILKAAA (SEQ ID NO 3), where X is preferably cycl ohexyl al ani ne,
tyrosine, or phenylalanine Malaria CS: T3 epitope EKKI AKMEKASSVFNV (SEQ I D
NO. 4) S5.e43%8). {Fhesemndther welkknarn mgthads qambengadio pepdpae aiper diFplay SEQ | D NO.  5)
Heat  Shalo Rtk bd eSO B Ao o DOS. FRG SFAVRSMRER ofER 1 D NO. 6)
bacille Cal nette-Guerin QVHFQPLPPAV VKL (SEQ ID NO 7) Tetanus toxoid:
T7830- sdentifys perKindiat pmeslo quepts fep spleyted@ysanstet anus t oxoi d: 17947. 967
PNFTVSFVL RYRKY St Bt d 36 g @isp ) b 59030 Fescids o GKAMYA. (SEQ I D
NO  10) . 17 25 _August 2006 . _5%/072040 PCT/ US03/ 05421 O her carriers for
st i niil athifycan facdipiarsedvery onidertificatinpof thepsptideof infeesty s ueslthgiRintls  such as
IL-1, | ored “Rna gt RaeR@RIpkHRAS or pebtidéminteti lideary Buke icafNd chenoki nes,
such as nacf%gﬁ%ge in?ﬁgﬁhaﬂﬁﬁygn?%?%Pﬁm%N1P la gﬁﬁgﬁgnﬁﬁd RANTES (i . e.,
regul at fhsmicakas Riologicalimpinty %Ph%@wrmflmnteémsoémb&%eeﬂpl migebead eq) .

| MMUNog&yligorgRatds opmcta!iomaébpmh il KR e moichaRA pdGiae 4 Madhs ANhance transport
across tissues, as described in WO 97/17613 and WO 97/17614. | mrunogenic
agent s WeMifpY TPCOMEARPEEH- carriers by chenical cross-1inking. Techniques for
l'inkpng an %@lﬁ@&geﬁt@uﬁdﬁﬁdliéi'tﬁﬁnﬁrﬂﬁdfdﬁ%p@kﬂhn@&lﬁ:a?ﬁbpﬂate!@p&@@fdrp the formation
of disulfide |inkages using N succinimdyl-3-(2-pyridyl-thio) propionate

( SPDP) AfRfing 3R EPMIRTERserspiRst tipharhinpy %ﬁréfwm%@aean@ma%uq -car boxyl ate
(SMCCQ). §d theit & ﬂﬂﬂﬁs!s%ﬁbz@ﬁb?ﬁ&e Spohtlchyitninked 195 QAble Eddics too@dmiae provi ded by
addition of a cysteine residue). These reagents create a disulfide |inkage

‘bet ween®AERERICAIECa Rt able T BeludapemafismingeyholdimpstheBASYSR prot ei n and
an am AU AaRoddbiRiEleciss tfmopBBlIRpoRbuAI, ¥BhIRexoRL odithiid 1 ee_ami no

group in other amno_  acids. variety of such disulfide/anide-forning
aged? s Horaotherqathogsaly bacteripuehps dighieriagh coli, cholera, or H. pylort, or an

-attenuated toxin derivative. Other carriers include T-cell epitopes that bind to multiple MHC
. alleles, e.g., at least 75% of all human MHC alleles. Such carriers are sometimes known in
‘the art as “universal T-cell epitopes.” Examples of universal T-cell epitopes include:

Influenza Hemagluttinin: HAsp7.310 PKYVKQNTLKLAT (SEQ IDNO: 2)
PADRE : - AKXVAAWTLKAAA (SEQIDNO:3),
' where X is preferably cyclohexylalanine,
tyrosine, or phenylalanine

- Malaria CS: T3 epitope EKKIAKMEKASSVENV (SEQ ID NO: 4)
" Hepatitis B surface antigen: HBsAg)o.28 FFLLTRILTI (SEQ ID NO: 5)
Heat Shock Protein 65: hsp65;s3.1m1 DQSIGDLIAEAMDKVGNEG (SEQ ID
NO: 6)
bacille Calmette-Guerin QVHFQPLPPAVVKL (SEQID NO: 7)
Tetanus toxoid: TTg39-344 QYIKANSKFIGITEL (SEQ ID NO: 8)
Tetanus toxoid: TTosr.967 ~ FNNFTVSFWLRVPKVSASHLE (SEQ ID
NO: 9)
HIVgpl20TI | R KQIINMWQEVGKAMYA. (SEQ ID NO:

10)

17




15 185 (1982). Other bifunctional coupling agents forma_thioether rather
than a disulfide I|inkage. Many of these thio-ether-form?hduggent€s are
comercially available and include reactive esters of 6-mal ei m docaproic
acid, 2-bronmpacetic acid, 2-iodoacetic acid, and 4-(N-

mal ei mi'¥8MEEHY ) cycl ohexane- | - car boxylic acid. The BEFBIHM2hroups can be
activated by conbining themw th succinimde or

1- hydroxyl -2-nitro-4-sulfonic acid sodiumsalt. 20 Peptide agents can al SO
be expressed as fusion proteins with carriers (i.e., heterologous
peptides). Olter @ejers foestimgltig o ahatiing an ikeoneatspotssinalndavytokivesi nus, its

The. | mitta cpb e PR (52 3R R o Bore SRSttt ehfh ot anal 1y,

an |m;Uﬂﬂ?ﬁaﬂagélrﬂBﬁiﬂaﬁ@ﬁ(&ﬁn@ﬁlﬁ)ﬂﬁ’HﬁeﬁaildJI({jAN'[lES(zBlﬁgtﬂﬁi@?eﬁoﬁof a het ergl ogous
peptide or exa t th the NN _and C termini of t 25 peptide. Sone
carri er®feyes %@%98"1’(‘?‘55 ﬁ?ﬂﬁ?@e‘ﬁd)h@’ﬂ‘@}"g‘*ﬁc&@?’}“ R elstrdwkeddai nst t he

carrk er pepfaPihacthandd ankpdttdered tiatsPHIdestribedlih WO 97/17613umli Mdice a B-cel |
responsg ﬁg |nst the i mmunogenic peptide linked to the carrier peptide.
et her 74 4agent I's an anti body, polypeptide, peptide, small nol ecule or

ot her  phar mmgmﬁoaulgwsdaﬁeénﬁkemmﬁet@dyaﬁmawr@ghmgt ITechaiqe&ent invention
‘that is.to beaglvento an is via a chronic

dosage PEIRE A 787Et e A g Sz e BHBTomer SLealdh 11 me- cour o6 of
admi ni 31&111«?35 ding stsdcbmﬂ@@e-m pj?udylh?ombpids:ateqmbmeﬁﬁubduymm&l et |t s being
treate re n ecl.s1,ons on sage etc. |1 S

t AP n ‘f‘ﬂ@m@mﬁ&\%ﬁkﬁa{’}ﬁmﬁ géree %ﬁd\%@‘fgbﬁﬁ W@#ﬂ%@?ﬂ%ﬁ grges ponsi bility

of genegréap, mfsaaiuctpmmau By aiadmﬁ)bﬂmaystaﬁa*esi@ie) drede@éagenteoiddtetay pi cal |y takes
accountd%sfﬂtgﬁ order to,be tre condition of t.he jndividual

t
pati ent eﬂﬁﬁ"?f’é“re@andtaﬁ’éptl%ﬁﬂsﬁm 3} residRT R PREPrE R 8 and ot her

factor Sanlaﬂﬁwhnka@e ﬂmgﬁ tht & QioSon alysiRTYr Gfhertfee ko gloaf MVIRE@RINGNd prot ocol s
menti oned above can be, found in Rem ngton's Phar rraceutlcal 5 Sciences, 18th

edi t i ontcidgs variely of such disulfiqejapjde-fopping agents are doserikebippmapr iReN$2:The present

i nveant i @8 (BRI CMePVikiAETonRRAPIRE Rt forth a HAEREShhiAMRS afdRuifude reduction of
chroni c_pat hol ogi cal inflammat]jon in a subject susceptible to such and/or

suf f er i Hé§a8er Mepge f’(‘ﬁsﬂﬁl‘!’s’&&%ﬁma@%?ﬁfl“éf"é60’%7\5“?‘?1‘31}?’3&"?1‘8‘?’]6@}14:’31’1“4%f | ammat i on.

Phar mao@mwé:@iersfopmaieﬂﬁla&ﬁﬁm@Bcld herdmtuet had) 2RiRfieRidyafayiai N an agent in
concentration fromabout 0.1 to about 10% of the fornul ation. They may

aI so bemtidwilommethyeyclogranet- 'é“l%{’é)élﬁéf“ét Therpathoryh eroppsean baasiyaled &t i cal |y acti ve |

.CONPOUNGbiniig hemOithAWE citimidE B 15/ o ﬁ%@&%ﬂfoﬁi@faﬁd gafmi@iel y exenplary and
are in no vvay meant to be limting. is For oral preparatlons t he agents

~can?he usedPéptidsagens canglse braspissied ﬁ@%ntpwtﬁwlﬁﬁﬁm% €.

heterologous peptides). The peptide agent can be linked at its amino terminus, its carboxyl
- terminus, or both to a carrier. Optionally, multiple repeats of the immunogenic peptide can
be present in the fusion protein. Optionally, an immunogenic peptide can be linked to
multiple copies of a heterologous peptide, for example, at both the N- and C- termini of the
25 - peptide. Some carrier peptides serve to induce a helper T-cell response against the carrier
peptide. The induced helper T-cells in turn induce a B-cell response against the
immunogenic peptide linked to the carrier peptide.
- Whether the agent is an antibody, polypeptide, peptide, small molecule or other
pharmaceutically useful compound aécording to the present invention that is to be given to an
30  individual, administration is via a chronic dosage regime. The actual amount administered,
and rate and time-course of administration, will depend on the nature and severity of what is

being treated. Prescription of treatment, e.g., decisions on dosage efc., is within the
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additives to nake tabl ets, powders, granules or capsul es for exanple, with
conventional additives, such as |actose, mannitol, cornZ8AageH 2800 potato
starch; with binders, such as «crystalline cellulose, cellulose

derivatjves,_ acacia, corn starch or gelatins; with disinte rat ors, such as
corn stXPOY¢ at o starch or sodi um car boxymet hyl cePFHUSGES2Y; t h’

| ubricants, such as 20 talc or magnesi um st ear at e; and i f deS| red, with

di l uents, buf feri ng agents, noistening agents, preservatives and flavoring
agents. Wen the agent is an antibody, the fornulation is preferably

admi ni stespoesibility ofgengralipeastitnners anfodleg medical doctofdhanddypidadly taked abonmh depends on
the int (X . tion. The
conposi ti ondsisogge%ﬁtgg\g %a?elg’rr:aé?éoghlhmdée enﬂ%{‘agﬁr}%@%&? f(‘)&r%ﬁﬁ%r%tﬁlg on desired,

phar macmethedofladnyinigicatiopardothsr faMMthcpxaaitﬁm’am Fxamplel dfttent s, which are
define t aI conposi tions
for an:jtr?a lq\égs%ﬁhﬁﬁc&%gn@%&sitaﬁg g%lnb% fgfﬁg%e%" tr?? Q?%%EF% gd so as not to
af f et ddiracdsi BibogitiomlOselehi (9L y9%f the conbination. Exanpl es of such

di | uents are distilled water, physiological phosphate-buffered saline,

Ri nger's sol utions, dextrose solution, and Hank's solution. In addition,

the 30 phar maceut | cal cormamgguummmm ion may al so include other
~carriers, t%nve on al3 %és%hilrﬂlg&hm{ &H@b&ﬁoﬁs foP fid rédUéﬁdﬁ'Gﬂe“' ¢
e.

stablllzers an carrier ecul es such as
pr ot eo@@@mmmﬂlgpe@ mﬂmmetmmpm slbjeetfsumnﬁhlemwh and/onpiflering fen a | ncl ude, but
are16‘0td1§&rd3}£s§&1aieﬁwnﬂ%¥tﬁ<ﬁ(\§/%§1 %%%gs such as heparin sulfate, hyaluronic
acid, 19 25 August 20 03 PCT/ US03/ 05421 keratan-sul fate,
chondroi t i nPhalmﬁelﬂtmléomh@mmﬁﬂtpme@osmﬁeablacorn@patr@qntsmfate and dermatin
. sul f at €on Rt fbm aBRE. pf‘o%amb%%whé ﬁ-rﬁx%latﬁﬂt*n%? %159£e&s@&1n' nvention can be
adm ni stered as i nj ect1 onabl e dosages a so or as a suspensi on of
t he sub*PPERBe Jsppcigtionyig qﬂteeg}la@aacﬁghcdb@etwa@nmueﬂﬂ G“émiollvwm as _
Phar MaCGLhds il o afibilihe hBRly oA IRP R aflifhd & &néaﬂ%ﬂeﬁﬁlﬁxh as water and oils
with or wthout t Itron of a surfactarnt %maceutlcally
prepérat i onEoraaraépten@a:I@naaﬂlep@mts@mehﬁnsedaamnm in COWWP@W teapproprigig nt het i ¢
origi n’adﬁfﬁ(r TS RARR! et RN arhqes % ?en% Jﬁ@{:ﬁbm‘?" In general,
glycol s suc% as propyfene g et hy é’ne glycol are preferred _
-~ 1iqui d aditivgsesuch as lastpss, meupitah Pem st@nch ¢rmp@®tsamhewwmder89wsh asThe agents of this
. inventi for exanple a
vt Iﬁf&g@ﬁ@gﬁﬁhé@ %llmo?etc%{;iga‘gg#sgq[clﬁ%%gorﬁ Mﬁ%bt%ﬂuﬁsemmn%ﬁ% for ex
~f or nul sRueltasicom giatsh, patammror sodiumeeapbexymicthylgelinlose; amﬂné@bncaﬂtsea@bamf the active
I ngnedi r=Tafoll BE&: | bodi es may be
pro&?detgl%rym&gﬂ%m nltiajfagé:?nng a pe(':)ﬂf‘%hu&é‘aeot %ﬁg%%% @Sﬂv&%o?@kor parti al
ant i bod;feseléfatg’es ang flgyonigg eeathai n Fv)

When the agent is an antibody, the formulation is preferably administered in a

parenteral dosage form. The preferred form depends on the intended mode of administration
- and therapeutic application. The compositions can also include, depending on thé
25 formulation desired, pharmaceutically acceptable, non-toxic carriers or diluents, which are
-defined as vehicles commonly used to formulate pharmaceutical compositions for animal or
.~ human administration. The diluent is selected so as not to affect the biological activity of the
combination. Examples of such diluents are distilled water, physiological phosphate-buffered
saline, Ringer's solutions, dextrose solution, and Hank's solution. In addition, the
30 - pharmaceutical composition or formulation may also include other carriers, adjuvants, or
nontoxic, nontherapeutic, non-immunogenic stabilizers and the like. Also included may be
carrier molecules such as proteoglycans. Specific examples of such carrier molecules

include, but are not limited to, glycosaminoglycans such as heparin sulfate, hyaluronic acid,
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15 to-a subject. The polynucleotide is adm nistered to ec% (be(’n
appropriate vehicle to allow the expression of the anti b A subj ect
in a therapeutically effective anmount. The agents of the invention can be
f or mul preparations for injections by diss spendi ng or
enul si ﬁﬁﬂﬁdﬁéﬂ‘gm in an aqueous or nonaqueous sol ventlpérﬁéllltljéagfﬂs“gfJ veget abl e or
other simlar oils, synthetic aliphatic acid glycerides, esters of higher
al i phatic 20 acids or propylene glycol. The fornulations may al so contain

conventional additives such as solubilizers, isotonic agents, suspending
agent s, kegaiantrsgiffs; chpgdraiia Asulfate; hepdritin érsslf%bFPa’i% adfglegpd doppalin The agents can

be uti|du#RE peifecRE bSRhtofol/siiateal i ON to be adm nistered via inhalation or
pul nonary del ivery. The agents of the present invention can be fornul ated

i nto pressupntiogies fshe igyeplRcambeadpminigiacd a injestiongblp degages of a solution
di chl or gdi { LighQsRsRRARbstaRIc AP AR siolB kAN A6RpENISilBR withike. Furthernore, the

agents can be nmade into suppositories by mxing wth a variety of bases

such’ asphé'fﬁi‘P%‘PFa}/Far‘i@“Sﬁ%‘@%b‘?ﬁs‘Wéft]él“msSB?}\ﬁGP"éteb"d’éé‘gsWW“&@E‘H@@ of the present

| nvent | QABitior 6 sPiZacRETIOMes ﬁﬁﬁﬁ'&aﬁi@aty%kép&a«dn@a@ﬂ,%mg@&dléaﬁayanu}me supposi tory
can include vehicles such as cocoa butter, carbowaxes and polyethylene

gl ycol svessihles F syashstic pgipJenFxamnié aranvtpilesoyean oih apd mieralad) i f i ed at room
t enper aéeﬂé’rﬁ f@msﬁmﬁ PropyIaB g9tol aarbo%&men@glycbrwe Prové@at g8 chys,be

acconplis conveni ent neans, . incl g par ent et al injection, and

may be @%F‘éﬁlﬁ %I HF"‘P‘B‘"C%’I“!“?’@d Theagguis phfhis V“’“’Fﬂ’é"aﬂ afpigisiged 144 s i nvention can

be hiCauRARArEchsé kM), for eXAhpIed dep&finjEcBbmihgibdt rhtRh, dr BescB pRthp C 20 ---- -
----------------------- 5 August 6. WD 03/ 072040

 pCT/ UsOdridsanhe formritadiin tuch JIEHICT afte RETY ?ﬁqsew%ﬁelegse of heactlyent s of the
presentindragpt i on can be formulated into pharnaceutical conpositions by
conbi nation_wi th appropriate pharmaceutically acceptable carriers or

di luents, aficrddiion, Bﬁ?@@f%l“%ﬁ“@ﬁf‘%ﬁ?aﬁ?‘é’ﬁ%&?’éﬂ%"“dﬁdgbl id, sem-solid,

liquid a%mamga)y@yﬁu@;eme e@u&hg@shdl@wp%m,anmaﬁélgea,sm mﬂm) granul es,
oi ntnents, _sol utions, positories, injections, ,inhal ants, gels,

m cios e subiect Jhg P‘&E}“E)IE%F‘E 1s aﬁ@‘“?@?ﬂq to %‘i?ﬁieﬁl‘%ﬂagﬂ"%‘?ﬁte whick: agents can be

achi evedlow fhe\eRyrésid of Y/ tibdd facd tHéjéuB_EctQﬁ BlherapMicaBly effdcfieelalountpar ent er al ,
intraperitoneal , intradermal, transdermal, intratracheal, intranasal,

gastric, i niheAgenizaltaginventioncanhe farmulafed info preparatigns fewecﬂoa%hﬁ nistration. The

active cﬁ@ﬁﬂhg,@’@s‘;ﬁerﬂﬁg%b’éﬁlﬂfmyﬁg@feﬁlﬁmé&déﬂuﬂbr&foﬁ@hécﬂﬂscﬂkfenmhﬁe | ocal i zed by
t he use of regional administratiaon, intranural o_.adm nj stration, or use

of an .Vﬁgﬂw&!ﬁorpﬁa&sw@f Qlsy %H*P‘étca1'ﬂm?%‘daﬁl1{°r"%@s’&8§féOQPg‘FH’é‘PE%"Pe of
| MphaNntagial propyihd guztels W6 fdrftilifont Mhy N&ontBin corRehtRha agHHIVRE KK &L | On such as

Syrups sol?ﬂlallll;(elrsr ISSOtOI?iQ agents, suspending agents, emulsifying agents, stabilizers and
preservatives.
- The agents can be utilized in aerosol formulation to be administered via inhalation or
pulmonary delivery. The agents of the present invention can be formulated into pressurized
25 acceptable propellants such as dichlorodifluoromethane, propane, nitrogen and the like.

Furthermore, the agents can be made into suppositories by mixing with a variety of
bases such as emulsifying bases or water-soluble bases. The agents of the present invention
can be administered rectally via a suppository. The suppository can include vehicles such as
cocoa butter, carbowaxes and polyethylene glycols, which melt at body temperature, yet are

30  solidified at room temperature.

Administration of an agent of the invention may be accomplished by any convenient

means, including parenteral injection, and may be systemic or localized in delivery. The

- agents of this invention can be incorporated into a variety of formulations for therapeutic
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suspensi ons may be provi ded wherein each dosage unit, for_ exanple

teaspoonful , tablespoonful, tablet or suppository, cont&d Aggest2006

predet ermi ned anmount of the conposition 15 containing one or nore agents of

t he pr nt_invention. Simlarly, unit dosage fornms for injection or

i nt ravg‘ﬁﬁﬁgmﬁ%ﬂi nistration may conprise the agent of P¢HESIHM¥#2bnt i nvention

in a conposition as a solution in sterile water, normal saline or another

pharmaceutically acceptable carrier. Inplants for sustained rel ease

formulations are well known in the art. Inplants are 20 fornulated as

mi cr os piigfEYration. Mose pagicplariyitheieeisod dg Perseibmeengon 698 he Brodeted ingabl e pol yrers.

For  exaiftnficeuRh YoHRo @fslb&@&ﬁunﬁﬁmb t @ﬁ%@% ﬁhﬁéﬁ@éuﬁ&lﬂ?%cgpt;b‘?erm an erodible
0Ss e

Siti
polymer that is well I olerated by the host. The inplant 1s placed in
proxi mi Ieser dilpsntgjapdmey; befprgulated inte prearatigns ip golig, semi-splid diguid ovf f or mati on of

anyl oi CoaSRORinsSsudid £UDIR, Bbsitds! fdwaEH RAGIEE BRfmthis \BIdbmor ders),  so that the
| ocal concentration of active agent I's increased at that site relative to

t he ¥ esVPROfitarks injestions,jefiplants, gelsnistoppheres aracipsels. Asspchaaiminipteationt i on of a

subj ectofiRGhentiann bdtdhicved hﬂ@ﬁoﬂsi»\rﬁgi eRnlRg o, biediUbdifl patticfafbl € for

I ntravenous .adm pistration; a tablet taken fromtw to six tinmes daily; or
a one tPiFARenlcel OEadeERRs ppsdgal MpiEchenh ErAnagRhEaStHC: G¥pmERSEI2% ont ai ni ng a

pr opor tihgddashialy subi@halrerc., e@fhRMtioR! TRGHIVWAdnhRE RS sgmmicsﬂe?- The tine-rel ease
ef f ect y .be obtained by capsule 30 paterials that dissolve at different

pH val (ATt asTaY Resloqaized by Be ysed regloggliagmisiiraionditaaumabr essure or by any

ot hey kiapwistaRans uef ofaRMplaat et B B13in the 26RE Uade At BOARLE Of the invention,

i ncl udl_ng anti bodi es and peptides, are sonetinmes admnistered in

conbi ndth 8% h an adjuvant. A variety of adjuvants can be used in 21 25
August  2006UniY¥3skis3/féhhe B BralPéz FéctdPEliniRiothédn suclofsinpd, tddsWhd N an anti al pha-4

I ntegrin %lgent to elicjt an i nmune response. Pretferred adjuvants augnent

P
the i ntSPPRETOES MRshsaRyided Wherpin sach dosags ynitolor exampletesPooBih or nat i onal changes

- i n the w@gspdontul) dblebrisaiipositolyg cithitls i prtkié e bfitud ofithofpSsioRSEe. Preferred
adj uvants | nclude al um num hydr oxi de and al um num phosphat e,

: : 3
De- & ac§TAFEE oM BISFOSTITAL e presqst Bvetian. (Sypilarly) unitsleweeddmoion211 (R Bl
- | MunoGhjedtiofResigiedverddud 4¥6inistaGdH thlyQBmpride feABeht of i presBit fitveitfon @01 | Xa) .
Stimul onTM }? 21 i ;l.a triterpene gl ?/CQSI de or saponin isolated fromthe
bark  SPMPIsHIoRRT 3 ehfien in sl ¥rten napial sthneor awteppiamaceptigdlyt h Anerica (see
Kensi | agdep@ble cardidd, Vacci ne Design: The Subunit and Adjuvant Approach (eds.

Powel | & Ne n, Plenum Press, NY, 1995): U S, Patent No. 5, 057, 540,
“(Aquil a Bi oﬁ g Rrstigned releaserfpraplatigs.a#n walldpowitinglesarts dmpleisarant s are oil in
wat e  Edfiubited BSmicfdsHared S1abg) i VA DicAEgrRRBIB b noRiblotegrRable Polphdry, 1 N
~ conbi n$t I on th i mune sti ,guld?nt S, .such as m)no% osPhortXI Jdipid A (see
St out e F8t exapple, polymers of lactic acid and/or glycolic acid form an erodible polymer that is
well tolerated by the host. The implant is placed in proximity to the site of protein deposits
(e.g., the site of formation of amyloid deposits associated with neurodegenerative disorders),
so that the local concentration of active agent is increased at that site relative to the rest of the
25  body.
A typical dosage unit for administration of a subject includes, but is not limited to: a
solution suitable for intravenous administration; a tablet taken from two to six times daily; or
a one time-release capsule or tablet taken once a day and containing a proportionally higher
content of active ingredient, efc. The time-release effect may be obtained by capsule
30  materials that dissolve at different pH values, by capsules that release slowly by osmotic
pressure or by any other known means of controlled release.
Certain agents of the invention, including antibodies and peptides, are sometimes

administered in combination with an adjuvant. A variety of adjuvants can be used in
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1997 N. Engl. J. Med. 336: 86-91). Another adjuvant is G (W 98/40100)
Alternatively, an agent can be coupled to an adjuvant. 20Q%ch
coupling should not substantially change the conformation of the desired
al pha- | so as to affect the nature of the ho 1 ne response.
Adjuvaﬁwggygﬁgﬁe adm ni stered as a conmponent of a thgﬁyﬂgﬁpqpy conposition
with an active agent or can be adm ni stered separately, before,

concurrently wth, or after adm nistration of the therapeutic agent. A
preferred class of adjuvants for adm nistration is alumnumsalts (alum,
such ascomginawAnith an gl dtiadientegzinggent ioreligihandmmanetesparsg. Beferrehum sul fate. Such
ad] uvan;dﬁwmugﬁem%{lmmrwﬁé% Rfa n%&lh{m}oupéa&%r&camamm postimul ating

agents such as MPL or 3- nmeric nononeri ¢ am no aci ds such

as pol y@lhsrgemt Gatatieet thsqupisatiye Wn@he ;qmmei’refeéqe@a@@uvems melpdevant s i s
oi | - N- Wathiflim %ﬁd&ﬁa Siohmh BhdsRR, 3 BHOMhcAHYaRIpRospiMRy Rfigused w th or

wi thout other ‘specific inmunosti mul at | ng agent s sucE as nuranyl peptides
(e. g%, (NPIac)dfeﬂGrBﬁlaWﬂ (RIBI Iwr@mﬁwe@qsg@@ﬂ Ing-Jamidong Maptamyppy,
N- acet Yl Cokap r@ﬁmulona" 083! i Qu?térén% %ledﬁd%m élﬁorﬁ:ﬂ@&lat@@?&n the bark

N—acetylrrura |- L aan -D-1so0 am nyl - L-al ani ne- 2- (|
2' di pal %fi ngER h@-ﬁ??@ﬂ’éﬁ(‘?ﬁﬁ&m‘iﬂl(wﬁn@ﬁﬂh Birffaseing MTP- PE), N

acetyl g:bé& amma&m@ﬁwﬁmp@m&ﬁ dﬁi’ov@ﬂ'éﬂ%ﬁaﬂ-l’l@ﬁxﬁ% ﬂbd@.w toxy
propyl am DTP- Ng\,a%Qé? eram deTM_ or ot her bacterial cell

corrponeWP%) Sth{fiailpBiglappaceisals, Framingh yg,lxlzeub@hnrmss?) ,
cong@i Wdﬁﬂa&%@sﬂpﬁ|v@fb?emlﬁ31ghs/‘}s-ﬁ¥l?é§@%lﬁﬁne &'ﬁ@angt oiffooph@RPm 30 (optionally

cont ai ni }r;lg varli ous anmpunts o f or mul at ed i nto subni cron part i cles
usi ng CRPERtenMithdnage %wehntaguc%a@mrhwomléwéﬂ (sgechtanteret ¢M cr of | ui di cs,

Newt on 189 &, K2, J. AR 3365 981081 Rhdilkhr Acﬁuéhlﬁq% 99/461"60)T ViRRa@ely, 5%

pl ur oni c- bl ocked pol ynmer L121, and ei ther 'm crofl ui d| zed into a
subni créa@Rg@kemmdE sRPplsH 1o Asradievash Hweyé,ﬁevlleﬁoeplag shouldapet subgantiglyaygust 2006 WO

03/ 072048h @E/cumaﬁéﬂmheraeﬁ&a AbIR-SdpAshe 9THY 18 bfBddt tha Rkt 6Dtndlid TM adj uvant

system (RAS), (Ribi Jmmunochem Ham'|ton, MI) containing 2% squal ene, 0.2%
Twedh GOMUBGESAIRTS. AAIuFsCambeadmiisiared g p FOrpanent of afheieasWlist s from t he group

:.consi Stdoﬂlgos‘ilfonm‘ﬂi@m@ggéﬁ%kcén'b@h&ill’t_lﬁsteﬁe& @ﬂﬁh@@%&dfﬂ&ﬁh&éﬂﬁ (TDM, and cell

wal | skel eton ( CW5) ef erab toxTM Anot her class of 5

* pref er rElh SidfieRAdmnisTa “ﬂﬂ@meﬁpﬂl&féﬂﬁ%ts such as Stinul onrM (Qs-21;
Aquil a, FragiphghraclassMiddj@fantP ok Bdnﬁhﬁ?an&?i’s‘%ﬁlﬂﬁrﬁﬂx s'hiqu&lﬁifnf Qi a$UCh as | SCOMs
(1 munost i mJI ati ng. conpl éxes) and SCOVATR Ot her adj uvants i ncl ude

Conpl etamipgn lpsﬁlemﬂm adiprinym phopithate, aAéiflume svifaM)Such Wvels ek such as
i nt g | qldkd it dr ehiehdut oﬂhersgecuﬁﬁ,ﬂmhﬂesé@mamgﬁgeheemg@mlo@mm@ eul ating factor

' (M CSF), and tunmor necrosis factor uch adjuvants are generally
~ avai l a@lepoﬂwﬁp QUMNSFGET 21ing acgi@gﬂchésspolyg utamic acid or polylysme Another

class of adjuvants is oil-in-water emulsion formulations. Such adjuvants can be used with or
without other specific immunostimulating agents such as muramyl peptides (e.g., N-
acetylmuramyl-1-threonyl-D-isoglutamine (thr-MDP), N-acetyl-normuramyl-L-alany}-D-

25 . isoglutamine (nor-MDP), N-acetylmuramyl-L-alanyl-D-isoglutaminyl-L-alanine-2-(1'-
2'dipalmitoyl-sn-glycero-3-hydroxyphosphoryloxy)-ethylamine (MTP-PE), N-
acetylglucsaminyl-N-acetylmuramyl-L-Al-D-isoglu-L-Ala-dipalmitoxy propylamide (DTP-
DPP) theramide™, or other bacterial cell wall components. Oil-in-water emulsions include
(a) MF59 (WO 90/14837), containing 5% Squalené, 0.5% Tween 80, and 0.5% Span 85

30  (optionally containing various amounts of MTP-PE) formulated into submicron particles
using a microfluidizer such as Model 110Y microfinidizer (Microfluidics, Newton MA), (b}
SAF, containing 10% Squalene, 0.4% Tween 80, 5% pluronic-blocked polymer L121, and

thr-MDP, either microfluidized into a submicron emulsion or vortexed to generate a larger
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An adj-uvant can be adm nistered with an agent as a single_conposition, or
can be adm nistered before, concurrent with or after adA? AERHLOPeN of the
agent. The agent and an adjuvant can be packaged and supplied in the sane
vial or._can be packaged in separate vials and m xed before use. The agent
and adjWQ&HP7240% typically packaged with a |abel indP€HP$%¥§5435 the i ntended
therapeutic application. If the agent and adjuvant are packaged separately,
the packaging typically includes instructions for mxing before use. The
choi ce of an adjuvant and/or carrier depends on such factors as the

- st abi | i paytiald sizelsmulsion.#nd (g} RibiT™ adiuveastisysteng(RAS (RibtimpwaedhemHaeiltoout e of

adm ni s | oR. t i 0 e ' | f the adjuvant for

t he spemédn%éqpn ﬁgﬁ/‘sgg%i&{ﬁh 'e/g?Q%g%huaﬁ%ﬁ%%gnta%rbg%éedrair:%g)&ﬁﬁar maceutical ly
accept abimpooaijsifioarthe gronpZonsisting dfimwnophasphbrpdipiddntrelnlesd difnyeoldteinan

adm ni s i LN e 0 body anmples of such preferred
adj uvan{i‘ﬂho%%ﬁﬁ?/r‘éﬁgk%‘ﬁ‘%f@&‘é@a‘% %%%%IK/E{PL%%{W@?OX?%' [%) fir(%](r?]lsasl(’?y, two or nore
di f f er eprefemel adjuaatitsSis ponibeljurars sih B3 $dnan@®uEiSy21; Rydk Frantitbha@pbi nat i ons

i ncl ude, al.um w t h MPL | um wi t -21. MPL with -21, . an lum QS-21 and
VBt ognal et pdested Bt sioh a8 PN et SHFRUY, Chang et al
1998 25I1SAOMATTRIK. Ditisgadidehitaiadlyde R@itipRisSnSRconiplde Bi8imtd's AGjuvdn0@BA), Y i N
conbination with any . of.a Q5- and L and all .conpi nations

Cher eor o ebsiet S Bkrieet , i pediicao ReCoRfate SREy DiBiRE BEPEat ront

r egi mes(M{CSF))andpiirfs @edrosisfatesn (TNR). Puchidjoeats arigencadllp Benldblé fidregri n 30 agent

at ﬂg' evel thﬂt W Il maintain sufficient receptor saturation to suppress

pat HOl oY Eat 2 FAfT%nmati on in a patient in need of such. The nethods of the
invention emdnadjuvanckah he sinfigifteradwittdhGgenp ey a siglcymposhioly@elan ber once a nont h

ot . : mont hs. . wi.t h ted dosi 3.25 Ayqust 2006 WO
S, e Ml BBk ol SRS BRI R .20, 0 1
~and nor gjyvasecartaiphokaged andsupreiad inalic same giglror can'%@adk@ebﬁ_fbﬁpamfte \triiﬂfe i nvent ihon
i I bt.ai.ni n i nt ai,ni.ng a receptor,saturatjon.l.evel in a hunan
Ith;/iOe\rllte f"“géd(!f%@%ﬂ‘g% rr?éegﬁ “aﬂé;a“d‘r‘%ﬁtafezfm %B?';}‘%e% gf@? l,age\llﬂlﬂ\l-cﬁt}ngi n a range of
frgm, ah@iﬁtenﬁéﬂgﬁetapelétﬁ@ﬁ%ijcam%e{[fﬂx&-@iﬁ‘ﬂfﬁghla&juiémat}ﬂe@nka%mﬂdpaiagﬁ%ﬁc? habout 100ft>/q
even re 5.prefer e en.abqu % ou % ese receptor
20t ur o PeReing pBieR ot R ke Sd B Mg betone oy U6t QORRPIAR PO, (o g - over a
_per Ih oFI a@oﬁ?aﬁm?fmndsbn suh fai:i.ﬁrsak ﬂl@!ﬁlfil_ilicy_ofmﬂﬁﬁ'lhlg@tﬁd caﬂkﬁﬁiri]gaﬁei on o:‘ o :
at hol ogj. ca nf |l anmmgtion. ..l n, a, speci e i_pent.. the anti-al pha-4 agen
P e B Tou BT pmriirion RarRRE S, iR REBFRE s iy Loy, P ’
- nat al i zthergpegies haiéugvicbiﬁgteﬂash Iélgndns g@ﬂf@reﬁrﬁmﬂcyuﬂa%ﬂ?a&eptaﬂw?djﬁﬂliﬁ of receptor
t t e nonitor to.determpe the e acy 0 e dosing regine,
ot o R e neR RNl P s e Eoen BE e as o OF [he Uosage

. T egi nme. Exmples of suchpreferred adjuvants for humans include alum, MPL and QS-21.

Optionally, two or more different adjuvants can be used simultaneously. Preferred
combinations include alum with MPL, alum with QS-21, MPL with QS-21, and alum, QS-21
and MPL together: Also, Incomplete Freund's adjuvant can be used (Chang ef al., 1998

25 | Advanced Drug Delivery Reviews 32:173-186), optionally in combination with any of alum,
(0S-21, and MPL and all combinations thereof.

CHRONIC ADMINISTRATION DOSAGE REGIMES
The chronic treatment regimes of the present invention provides anti-alpha-4 integrin
30 agent at a level that will maintain sufficient receptor saturation to suppress pathological
inflammation in a patient in need of such. The methods of the invention entail administration

once per every two weeks or once a month to once every two months, with repeated dosings
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a confirmation, serumlevels of the antibody can be nonitored tqg identify
cl earance of the antibody and to determ ne the potentlap Augest 2068
half-1ife on the efficacy of the treatnment. The anmount of agent
adm nistered in a dosage unit may depend on whet her adjuvant 15 is also
admi ni SY@PURF204i t h hi gher dosages generally being r /@034 t he presence
of adjuvant. For immunization with an agent of the invention, the dosage
ranges from about 0.000 1 to about 100 ny/ kg, and nore usually about 0.01
to 5 ng/ kg, of the host body weight. For exanple, dosages can be about |
ng/ kg bekiyg pladcgidr a pericdiobattleadiGixmpnkhg, ahdmiyre\pe'fe@rbly for Drsagéongerd frequency may
vary depgel t. l. of {he agent e _patie The 20 dosage
and frequgﬂé(t:ﬁ}gs‘ﬁ%e %tlibgtlévgl‘)lcgﬁmglg " ma;/r 0 “%"‘“’Rg’ %"%‘%Bﬁafeﬁ%r‘ t he treatnment
i's prophuplanpatient oba dmhewawesmg dphaﬂonteamt(e goo‘dyA-&Ihmamme offtanon, each dosi ng
i njecti 0 b 0 t kg. I n accordance
W th thgeﬁakujeégéqg%/gho%\?fég%ﬁgékﬁ%ﬁ%he’éﬁ gtg%lf%\l/lgﬁggﬁaan%é:’gmgénw be nonitored by
obt ab ni preferabliy Ibctwcbngbnupm% forabout i 0096. fEteseaereptorgemmtion Ilew;clare bl ood serum or
cerebro [ [ cept or
sat ur at @%n@éﬂ aggfgér?gev?rlegt Lrgcauggﬁd% q}ggrg&nr%q 0?? 1(ia\)lﬁggr r%)letg 31!31 I{(l’F a sanple is
t aken peontnued sippredsion af pathobgieyinflammaiemquent sanpl es are taken and neasured
prior to an OTAr WAV’ R preferred anount
is a3 ﬂ{é){g ﬁceﬁ{bmﬁﬁ%ﬁtﬁ rlr%@'&h&ﬂ%ls "ingﬁd% %5éig¥xan i mmunol ogi cal |y
active limragmsirw h@mlautmOéhtegt, lnaalaomab),wnéﬂne dobingvsamta mentidebasig. admi ni st er ed,

t he ,dos articular

adj uvanﬁglﬁgﬁ%m ﬁm{aﬂ&%‘%ﬁ%m{#{éw@%@%&ﬁ] %ﬁl %‘Eﬁg E g‘%}%ﬁg-4 agent. Doses

for i nggimecdudphysiglegical ) maé(etsemswd |twoaﬁ1wh¢mtmss ofifheldosaperegimesdnt i nventi on,
are det = Ned I n conjunction

i th ¢ ne T RRed AR RlMc o8R0 Bk S 5GSBSk GBeos) 072040

PCTI USO@ibsla 2dd tadeterming theepotential efect of halflife o the afficacyiof the fredtroemt.conpr i sed of

repeated | nhdoflilor 4% ABiser@n £k ShAR; dpBASR AR AN N Ster ed as

a sust ai ned re ease a lon, pro osage 1Is suc that the
| evés s isplse wiminittased, with hlglaf{f ilosages genatatly bsirgfréquirain thepresemppefess i nf | anmat i on.

F |1

i o £Q5b B fth 1 36 SR NIRIGR, ARt Sled ouf BOB", 1O,

Di scussQQﬂ%t@bm&ﬂ)@ﬂwm,amdanoremalbtﬂbmaol@ISGB@@ dﬂbalystmdywslghtay be found in
L ; CRC P

Tros © Cof MBItk carbd SUPR gy 37 ightB AOR 100 bod edath T Pl Po o

spect r ubesede apd feguendp mayeary dﬁpmsimg@oﬂtemdf h%dfﬂleh@asaﬂieep@thnbl'lbgl es incl ude,

but ,Qar & IEE%E Fﬁd c}ﬁh&eﬁ tJderHiQ%ﬁétB %@X@E@on%th@ﬂﬁ%&%m% stems. Physi cal

syst ens are not eservolr
... prophylactic or therapeutic. For antlbody admmlstratlon, each dosing injection is generally

) 6D

between about 2.0 to about 8.0 mg/kg. In accordance with the teachings provided herein,
effective dosages can be monitored by obtaining a fluid sample from the patient, generally a
blood serum or cerebrospinal fluid sample, and determining the integrin receptor saturation
25  using methods well known in the art. Ideally, a sample is taken prior to initial dosing;
subsequent samples are taken and measured prior to and/or after each immunization. A
particularly preferred amount is a 3 mg per kg of patient per month of natalizumab or an
immunologically active fragment equivalent thereof.
When adjuvant is being administered, the dosage level is increased in accordance with
30 the particular adjuvant and the level of immunogenicity of the anti-alpha-4 agent. Doses for
- individual agents, selected in accordance with the present invention, are determined
according to standard dosing methods, taken in conjunction with the teachings provided

herein.
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systens with rate-controlling nenbranes, such as m croencapsul ati on,

macr oencapsul ati on, and nenbrane systens; reservoir. sys?ér?’é‘g%ttzﬂgﬁlt
rate-control ling menbranes, such as hollow fibers, ultra m croporous
cellulose triacetate, and porous polyneric substrates and foans;

monol i tWP&8PUWens, incl uding those systens physi cal PGT/ES38%2Ved in

non- porous, 15 polyneric, or elastoneric matrices (e.g., non-erodible,
erodi bl e, environnmental agent ingression, and degradable), and materials
physical ly dispersed in non-porous, polyneric, or elastonmeric matrices
(e.g., non- dsanpigmativets gtpi¢ alministationcomprited bf regpeted indivilna desigs,, and
degradal] £k LJ Ple 1.0¢ | voir | rs chemcally
simlar or )1(?%pgg%}?{acggbfég%%ée%rﬁ%gﬁ*sr&o of kg%rfél;%%g‘héc/f" 8?"%‘3@%%9 cal net hods,
such asdesageas such thatithedevels of mepptor piurasion Rfrabrspificiewie @ppkange resins. Cheni cal
5YSt eMSinfhil: FQUkaricoBbch al il caff AT LB BROT U 0! VITer
matrices (e. ? , _heterogeneous, or eh nogeneous er osl on3, or biol ogi cal

er osP onatghtialphb ggert withingthe seepe(of this, invehigane Disgessiensof appaeprifenogeneous) .

Addi ti ofalrolflll SddasSd mERL AR InE S 1°% ed rel ease may
be found i?\ Agi s F.ogylggdoni eu@? ant r%%ﬁzg%g?@%%%ggﬁggﬁﬁ%ﬁfogi es: Met hods,
Theory Befaeednsnsd27 (GRS PresgBu.)( CRC Press, Inc.). The nethods of the

i nventi on cayYe PEioktSBRtrdiY delef@teckh ' t | w th a disorder
i nvol ving or ari gi ng from Sat hegl gigbgfg%fiﬂl "oF I nl%%tﬁf%rﬁl&'ﬁlg%ﬁ?ué prophyl actically
treat adosigafarept Conrolledseleasafechnolpgiestinaiude.ut ate nastimised to Physicllos age r egi mes t hat
ar € 1 eCEHSRY shd bimicaPSyRRY | MGLidaf xﬁ&éﬁ{au&ebgﬁ%@%&tﬂnﬁmgEoef%ﬁe%- can vary, and
w Il need to be designed for he 30 specific use and disorder treated. In
sone neVHeEsYith @is-certoine memblannssuthas gicrogreapodition alacreenciisdldiions with _
A1 1 ef Cibli meRbRAl S P Radrldifsy b AW inRlGa Oiliink AERflaith Wtagneous! v, in which
case the dosage of each agént adm nistered s wthin the ranges

i ndi- catholow fipgre, uljg micreperpus edlplogsdriscetatepnll perovspolymBrio@bsaiguand 2006 WO

03/ 0720 finFnbhdHBR3G Aot dncluilh Sl SEhtdn¥s pRRARRY & § aturation levels
or by follow.ng ot P\rer. i'ng_iuciéa of ?she. & sea@di&gl%@ggéﬁ%%’se of skill will
r ead? | YPoUiBISFi®OF elpstomenip matgigns de 4 anpaierpdiblenerodibly, eadropméniglegenbn of the specific
‘agent, hhesHR R ddetadie) e mtdra 6 YL ERbIL detic Ak t he subj ect
to side gf fect sfg%Sor% ofmt he s@g%(fa??gsﬂae%g%tsgaﬁ_%&?ris?édyn%%lf%fﬁt t han ot hers.
Pr ef er red§lopsaemrsECces (g aon-grodibla, ezaglible, enyirenmentalisgeyt inpessiomamiabl e by t hose of

skill i ; ' . S, t o nmeasure
t he phy%?%‘?hggﬁgﬁl?‘%g?’ Sﬁ*"gﬁ’“;fg% %%%Bgéagﬁts R i R AT e 20, The
oF PRYSY

- contr ol 1P g¥encentEoh kegers; gp msthodspsuckh asoswpiic fumps ot #dsePtEmn be used to
obt 8§ N Gto ion-exchange resins.

Chemical systems include, but are not limited to, chemical erosion of polymer
matrices (e.g., heterogeneous, or homogeneous erosion), or biological erosion of a polymer
matrix (e.g., heterogeneous, or homogeneous). Additional discussion of categories of
systems for controlled release may be found in Agis F. Kydonieus, Controlled Release

-25  Technologies: Methods, Theory and Applications, 1980 (CRC Pzess, Inc.).
The methods of the invention can be used to treat a patient that is affected with a
. disorder involving or arising from pathological inflammation, or to prophylactically treat a
patient at risk for a particular disorder. The dosage regimes that are necessary for
prophylactic versus therapeutic treatment can vary, and will need to be designed for the
30  specific use and disorder treated.

In some methods, two or more agents (e.g., monoclonal antibodies with different

binding specificities) are administered simultaneously, in which case the dosage of each

agent administered falls within the ranges indicated. Intervals can also be irregular as
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w de range of desirable effects. Particularly the formulations of the
invention are useful in treating essentially any di seas@sﬁ%ﬂﬁwpﬁsyrrptom
that is treatable by long termadm nistration of anti-inflamuatories that
t ar get ‘ﬁat hol o%i cal inflammation. The invention also provides nethods of
treat nen? 2 %expl oit the ability of anti-al pha- 15PUI/PHBRYEI n agents to
bl ock al pha-4-dependent interactions. The al pha-4-dependent interaction
with the VCAM1 |igand on endothelial cells is an early event in many
inflanmatory responses, including those of the central nervous system
Undesi riadicai¢ddey aeresyringigceptonstiurition vels exdyfollomripg fothenindicid bthdisehsen and havi ng
acute apgdd@r chronic clinical exacerbations include nultiple sclerosis
(Yednock et al., 1992 Nature 356: 63; Baron et at, 1993 J. Exp. Med. 177:
20 57), nenithew of %ill veH eegilyapprediase thetdosddevelssarthary ase fusbtialof theaunas,

i nf | amMmBLQk I PG ' 1.0Q: ' l.itis and Crohn's
di sea?ﬁ Eépcf)%/ag(ml—f\ﬁéhsﬁn et zlﬁfyrﬁlﬁggﬁs #ﬁﬂe%%hﬁw@@%ﬁ%%t@%d e(Podol sky et at,
19935 J. etieptp.nSomepy the specifip agenty 2p mordpstentthan cthessr Prefined dosgeafor D nt her - Janssen
et at, LA ’ - [t H\ﬁr- n.et ,at, 1993 Annal s
Rheumt%%%jag%égggmgglsm%@%%% b%%f&%g\é%ﬁ "ﬁla, 939‘,1%3%}?&%'?% ﬁ nvest. 93: 405);
Post i g@referregimeansistp mepsgreyhe physiplogi¢ahpasency ofygziven 4ge8) , ast hma (Ml | i gan et
al., 1993 J. Inmunol. 150: 2407) and acute juvenile onset diabetes (Type
1) (Yang et at, 1993 PNAS 90: 10494); Burkly et at, 1994 Di abetes 43:

529); Baron et al., 1994 JIH (o] JONS93: 1700 ), AIDS denentia
(Saspevi | | el conbled reb @ oritiohs oF Srosetdibenohan RLBEOFELEE 0SI S_(Cybul sky
et al., 1991 Science 251: 788-01C 1¥ et Bt Pl RSRlO8fuRh 00! o L YU STY.

197), regtmngeiof dysighinsfisets. darticylatstheformylesions cdhe iventB0 atermseflapat hol . 16:
417~ 25 reatichi@haltp anyAsBAL GatélGH PRpohiehe is RN 15ne Bk AGA UM onl SChem a.

chronic prostatitis, conplications fromsic anem a. lupus
er yt herPdpeikigammaterics that terget patholerispt isflanemitianed | ung i nj ury such as occurs in

~adul t r espi TRliMeitidiakb pRIResRBAO RreathPnidin a3/ 072040
PCTI US03/ 05421l Inflaarmgt or‘glS bowel diaseaste f‘?ﬂgﬂ?%laﬁiel@?fve t1 rmfor two

si i art ipeE BN to blogh ylphg-4idspendent injerstions. Thesdnhed-dgreBlentingracticner at i ve
sl ; ST el . T e ;
col 11 i@ VOARI Igbhaaprhita A Gt SR IERAS Yok | ] ammat ory

di sease character.i zed b}/ sharply delimted and (ypi L ransmural
i nvol véffepRsespinclyding thase ok the ¢optral Rerveys wxstemdfndesirod diseasesisndiconditiosis i nf | ammat or y

Treact | QekultifP o intRARRYN ad hat,'#ﬂg adhttSndi/0 f{l}hﬁ%tc!hﬁ@:h efabdftions'ihciile! Ne mouth to
hough the di

t he anus, .may be invol ved, al g sease nost comonly affects the
t er m napuliiplesglerosia G¥egnock 61 @nl 992 Netare356:63; Bastri e ks 1993 Jabxp. Med.[1ZHmmat or y

r esRONSY), efthgi®d edcahaftlsYsubi®, $hE 6040 @ah%ﬁ&ﬁ%@é’?&%ﬁ%&s a. Lynphocytes
and macro hage_s are numerous in lesions of infla ory bowel disease and
© may coftH) ietiding plserptive celitivanddrghnisiiseasy (CD)(HARAN weal| B996/ dingawdde
- char act;ss:i325%), (B¥olsRFé 8RI965 J ERP IS RN nRlmidiE altlC REQ BiAREN al
Janssen et al., 1991 J. Immunol. 147: 4207; van Dinther-Janssen ef al., 1993 Annals
Rheumatic Diseases 52: 672); Elices et al., 1994 J. Clin. Invest. 93: 405); Postigo et al., 1992
25 J. Clin. Invest. 89: 1445), asthma (Mulligan et al., 1993 J. Immunol. 150: 2407) and acute
" juvenile onset diabetes (Type 1) {Yang ez al., 1993 PNAS 90: 10494); Burkly et al., 1994
Diabetes 43: 529); Baron et al., 1994 J. Clin. Invest. 93: 1700 ), AIDS dementia (Sasseville ef
al., 1994 Am. J, Path. 144: 27); atherosclerosis (Cybulsky et al., 1991 Science 251: 788-91,
Li et al., 1993 Arterioscler. Thromb. 13: 197), nephﬁtis (Rabb et al., 1995 Springer Semin.

30 Immunopathol. 16: 417-25), retinitis, atopic dermatitis, psoriasis, myocardial ischemia,

chronic prostatitis, complications from sickle cell anemia, lupus erythematosus, and acute

leukocyte-mediated lung injury such as occurs in adult respiratory distress syndrome.
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tree to various stinuli potentiating paroxysmnal constrlctlon of the
bronchial airways. The stimuli cause rel ease of various 2 éieast 090 of

i nflammation from | gE-coated mast cells including histamne, eosinophilic
and neutrophilic chenotactic factors, |eukotrines, prostaglandin and
pIateIéWOQQ?PWQtlng factor. Release of these factor sPEEEPAIHS431 basophils, 15
eosi nophils and neutrophils, which cause inflammuatory injury.

At herosclerosis is a disease of arteries (e.g., coronary, carotid, aorta
and iliac). The basic lesion, the atheroma, consists of a raised focal

pl aque wit hiInﬁanmto'ryrhownbdisehm\isi angllativeaeren fotivo lsi'rqiﬁanummés afegedehs ng fibrous

cap. Ath t ek al~bl 0g ffected

arteri es ngo%gs(rég@g grgtg‘{eécglrd& ED aélrlgl? Céhr%{"%%}e%?co g‘@quence of this

di seaselnﬂ@mnmﬂ@vh%@e@ctmdbseslnknpqublamtealami tymcaﬂwuhﬁsdmtab at her omas and

ol apsi e tpt el B Qhbont ati oI e Rbidb ot Aot and

dest ﬁuc%eg@ﬁlteftht} W@CSHMEMMtuemwﬂhmﬂtewsumawbd lyvoﬂvedalthcﬁgﬁ ects the

smal | | @i Ry ve.the wists, elbows,

ankl es g}%g&%ﬁgﬁoszamﬁﬁq&e&ﬂﬁn tl sa] ?éeﬁgﬂualw/gpcfor omU!lc a§¥°a(’8{’tllsolsrla“of synovi al

cel | s winflammaserk raspemeedimited lardehyftp the celordc hucosn anfh stbmuiose.ulyanpheaytes nt o t he

Synovi ajpdlnl ; Raven

" Press, f99§?[bﬂ%%é§%r#§?h%§s%§§ %sﬁOf E%U%r??\lé Q“%g&g a@%ﬁhn?b‘atﬁ pha-4 agents

isin t@@ﬁhﬁ@ﬁ@n@MUWrgan or graft FEJECtIOH Over recent years there has
beenga consixdgnhahl g@@ﬂ al techniques

for St)ranspl ant | %Q at% }Sésdgﬁéhg}éa Eb§' Qﬁ?seﬂgdu%%o%webﬁ%é gft}ﬁ'{uagﬁmﬁrgn&?fver heart,

| ung, ﬁ%ﬁ@?@@@méwumhﬁﬁwhﬁmgP@WWMﬁdmhapsnmhﬂﬂpbumdnﬂatwqmtEkandlng problem

is theghRgk otol erance in the

reC|p|egt t5w$%gﬁﬁ%?Q%Q&F%%MQ§Q§FFQMEB%mh%gMQQQQMhH&% ﬁgﬁllogenelc cells or

or gans 8¢ @irn&fmwmeam@@pmlmaod apuhmﬂuhczﬁen@&cwquu , 18G0OGines\\O 03/ 072040

PCT/ USORL0nfddn fdd [ent phndi vidual s from

_ t he sagg S%gem es) p%w#\etg Qatag?&n%ﬁiggea%%gtﬁlgﬁﬁcgorgkkmﬁs atsoé’h'lrln’_)unt an i mmune

g resﬁbngwm@@mﬂ%méngmmmhk|Wh§h§mwﬁmﬂmanﬂmanwaant (host- versus-graft di sease)
and monocyt Adeioridlsifh dleofc Mt HATOR, ARER, bkl Bra Wik e | ocues,

“Ant i bodtagie legipn, dhemtieroms cansistsyif a raised fwﬂéglaqw vathin thrsiefimd, havimgtagereal i @, to bl ock
al | oant jr@ei ahd Y6 PEWNEL" reventing such
cells froﬁipartlaﬁﬂ%Fln %.&ﬁ&@@%gﬁ?hﬂ?ﬁg%ﬁgﬂﬁ?ﬁﬁf%?é%@&;m&ied tissue or
or gan. afeged astergs. di @nmrebmlggﬁrctﬁmwmsmgn@nsmbmnﬁlhldeSe 9: 420-425;

Ceob 2 Wisthdphaghd anf feukok$26 et at, 1995

Transpl ant . P ggn’grraﬁ)notm g@ ‘Eﬁ%@m &%ﬁm@}%%ﬁ%@%@%ﬁiﬁ%@%ﬁm ation 60:

71-76); injpder son et at, 1994 APM S 102: 23-27. :
Rheumatoid arthritis is a chronic, relapsing inflammatory disease that primarily

causes impairment and destruction of joints. Rheumatoid arthritis usually first affects the
small joints of the hands and feet but then may involve the wrists, elbows, ankles and knees.
25  The arthritis results from interaction of synovial cells with leukocytes that infiltrate from the
circulation into the synovial lining of joints. See e.g., Paul, Immunology (3d ed., Raven
Press, 1993).
Another indication for chronic dosage of anti alpha-4 agents is in treatment of organ
or graft rejection. Over recent years there has been a considerable improvement in the
30 efficiency of surgical techniques for transplanting tissues and organs such as skin, kidney,
liver, heart, lung, pancreas and bone marrow. Perhaps the principal outstanding problem is
the lack of satisfactory agents for inducing immunotolerance in the recipient to the

transplanted allograft or organ. When allogeneic cells or organs are transplanted into 2 host
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10 A rel ated use for ant| al pha-4 agents is in nodulatin the | nmune
response involved in "graft versus host" disease (GVHD): @.2@.(),6

Schl egel et at, J. Inmunol. 155, 3856-3865 (1995). GVHD is a potentially
fatal disease that occurs when imunol ogi cally conpetent cells are

transf eWPEH'R0an all ogeneic recipient. In this situBETHM053E donor's

I munoconpetent cells may attack tissues in the recipient. Tissues of the
skin, gut epithelia 15 and liver are frequent targets and rmay be destroyed
during the course of GVHD. The di sease presents an especially severe

pr obl enfiwhtha dengranddonee gredifferent ilt\éiridgﬂstfrcmn&pkmtsa@ies)sﬂnclnsaisuﬁune bone marrow

transpl h r ted in other cases
AR bt £ e Rl el anen P B FRab BRGNS ggeut ' agents of
the pr ems~g1aﬁdém5¢ cmdlag@dettsle@n of the Eansplhnt@d tissug. BD8Cdella CDMVatls on of t he

donor  Tygeldhs etts‘rtggxwm éqﬁlt&%tégétamﬂfm% Pﬁﬁltﬁ% A’!nlé:l{)tydl %Qecteﬁt' yse target

cells in the fur %e invention is
i nhi Bi t $lphy-4 integrin areusefol, i glia, t@éﬁﬁkmﬂdanmg@nmdu@éllmmuﬂcawporlmemﬂm eported to

h b
Fepor t oo e H g pRRLRAE sl Gl o phiRBRUR i e Ao ot BaBBe "0 DAk et
“al ., 19tpsuelor pigaRde, e23 Paul 5d.g9P6 T @Wtbtenmpnaig%onm‘ﬂ; Geokczyﬁﬁmcer 60:
867- 71)etaFr19§i§jMn&t872§739§88 SRS ut, YIPRRBIah o PR )55 sgahara et al.

1994 Cancer Res use o0 4 agents is
in tranngﬂuiﬁﬁﬂf@sd@tfféwlaé@ §1-7%Andepﬁbeefaécl9éﬂdBM§91(0RBﬁ-2ﬂs a progressive

- neungl ogi cal t 0,000 to
350, ]800 peoﬁrg%dr?ﬁstgﬁaémﬁlh?t’ tgﬂéstlggi mtﬁm{aﬂ%ﬁe sC oﬂsgpbts [ s ought to be

t he- r esi|'graft psug hesp'clisedse &WblSMﬁmeSchleMeﬂaénf Immfwhl t55, 3868865 | eukocyt es

attack @og) 'Wﬂfp&eﬂﬁall}%ﬁ%&&@%?’c o8, dsQ{'he ddlo Ig{cgg coﬂgéf% gting sheath

covering nerve fibers. I'n an ani na or erosis, marine

monoc| ofels areimnpibmed te an dlosensic eetipisghilmthis siteatibm e dosar'a- 1 i ntegrin have been

shown tighQehpdidh®céd i ?ht%@k X5uek ﬁ}{ﬁﬁq‘éé{@&ﬁ &‘85&:?&&%%%%%?!?1% and thus

the centr seq

prevent inflanmation o rvous system a uent

- par at ysind lives age fiequen trgets and ngly bedesjreyed duripp 06 com® of §VBIIR 00 dil@¥ US03/ 05421

The o nsﬁ«’isetﬁg an¥speBily Q@ergﬁl@ﬂah 'wﬁeannnﬁf?e 0l eds B, [gttf?méﬁ%te §sf patient to

seek nedical attention common synptons |nc meakness (in one
or nor eboRg MEFEOW iansplanfation; buless Fﬁ’gefel Géf}milaaglsq beemesporiet llnsqthes eAIESa@s

di st ur BaMCRSudiY Ekﬁﬂﬁlvmn@‘iaﬂé' %1 e&%l.él’ &?ﬁ\;gthe (p%s&?ﬁ%mm be stratified

into three general categori Tonc 5 progressive
MS, andisgdi3iler gl to hleck Nﬂlvamwéﬁts dtmgr 'R@llssghecﬁhnmfeemg wiidhdiyabiligcur r ent  at t acks

of (he%gjsptg,l &cﬁl’sﬁﬁ&@%éton M5 attacks generally evolve over days to weeks
and may f‘g 'owed by conplete, partial or no recovery. Recovery from

at.t acks ge néftathpsnsgemh 8iphi-4 #genfs of thaikwention is whiditiak mwnmifastfsisom t he peak of
Sy Pt ONGverdtinfnld® B nivR bSenrepdRBEo bAHTRY Spa-4 Mi¥erin and antibodies to alpha-4

integrin have been reported to block adhesion of such cells to endothelial cells (Steinback et
al., 1995 Urol, Res. 23: 175-83); Orosz ef al., 1995 Int. J. Cancer 60: 867-71); Freedman et
25 al, 1994 Leuk. Lymphoma 13: 47-52); Okahara et al., 1994 Cancer Res. 54: 3233-6).

_ A further use of the anti-alpha-4 agents is in treating multiple sclerosis. Multiple
sclerosis (MS) is a progressive neurological autoimmune disease that affects an estimated
250,000 to 350,000 people in the United States. Multiple sclerosis is thought to be the reéult
of a specific autoimmune reaction in which certain leukocytes attack and initiate the

30  destruction of myelin, the insulating sheath covering nerve fibers. In an animal model for
multiple sclerosis, murine monoclonal antibodies directed against alpha-4 beta-1 integrin

. have been shown to block the adhesion of leukocytes to the endothelium, and thus prevent

inflammation of the central nervous system and subsequent paralysis in the animals.
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continue for 2 or nore years. 10 Chronic progressive MS results in

gradual | y progressive worsening w thout periods of st abi2f iAuERsta06

rem ssion. This formdevelops in patients with a prior history of rel apsing
M5, although in 20% of patients, no rel apses can be recalled. Acute

rel apse‘é’oé?g"g@"%y occur during the progressive cour BeT/UR30M2td formis

I nactive MS. Inactive M5 is characterized by fixed neurologic deficits 15
of variabl e nagnitude. Mst patients with inactive M5 have an earlier
history of relapsing MS. The course of M5 is also dependent on the age of
t he patient mmetefhlﬁpiagbedmmmabm&@n@mmda:paﬁanuméacmeﬁ@hude early

onset ( d Qur se ttI r esi dual

di sabi Iﬁé&lmé &'ggl}lgs%h g’g')lnpst lﬁs m@“ ewe l{}ggg{n On?)‘g&?or?) {bsn I s associ at ed
with 20blamlngiﬂl® tagptic pfurity seasory dxsmrb,ancagdlpn@m@nd aﬂmﬁer’l}ne emdseaf progressi ve
cour se. i TRESEr (R 1ARLRo B8 sehdl SLASRED AT Mapsi IS LA © Progr essive NS
tends to beqgi 'y & gfeet ?gref’ E?Bﬂltyfromchronlc
pr g_gf _esEIPFESSWSMSsandi;?OaiattyeMSe Re@ppng)lysmihmmrpaﬂamcmgmamarcks ccfuaqlr: plegia in
I ndi Vi t t L nye atrents w
preferag %ﬁd&ﬁ%g?negﬁ ?E’Bﬁﬁgf%févﬁtwgdays\r{\oréeellrﬁgasﬁgngﬁ%?at her then in a
rel apsi fqgo‘mdé?g ecomyflete, patial psmtawer?SRShm fro:a pitackegenadlly@ictunewithin

B cani Saks &S EAPh G N oyl Auafiiel SRR LEL by 0 0i 7

t her apeantinye fordaswmpre yéaex  t r eat i ng patlents W|th acut e exacerbation of Ms.

Dot b1 peuipi pfesfe MASpliSin F AR Mokl R BB bl o copol yrer
1). Thestabilizitiop er wmisgjen. [Fhisdoryademcl@B ispationts with agirgnhistony afitelapsingoduce t he
1 o 2P S Hifoudh nl209, F LAGAS S <l Car YA Rl b ko 38 dezna (T 1 1 €7 S

i nt ramuscu cutdneou e cu HVET abl e
treat nedwggthﬁmmmvelew;sel i nation or M5. One aspect of the i nvention

contenpl at e ﬁgltn; n..eli |l one or in
29 25 Augustitfé% 1\E;\% %@7@?23%%%1&%@#%%@%%% eumﬁ’ cggﬁc\h@th ot her

- st ahtard veniablgmagwituderddest paticrswitlSinaotiveaMy haveeabmmlsmdra'lmlapsmg i ncl ude but
are notykimted to the followi ng. Additional treatnent nodalities not

di scussed herein for wuse in treating M5 in conbination with the nethods

and :conposi ThaneurseiofMd ip sleaidependention thd g thiepgticots Fohexasplat e of di sease in the
t t ddi ti I
p2L1 il £ 584t fod B LRIyl S 20011 onl

ot her iandlite msidudl disability yeaispfrenvosst PJBycwstzast, soor ognealy évis®ciaedwighar maceut i cal
COMPPSI 1@ Rs: SAbREMES Gk 407 biers M AFodtlliP Vo, Phese variables are

interdependent, since chronic progressive MS tends to begin at a later age that relapsing MS,

Disability from chronic progressive MS is usually due to progressive paraplegia or
quadriplegia in individual patients. In one aspect of the invention, patients will preferably be
treated when the patient is in remission rather then in a relapsing stage of the disease.
25 - Short-term use of either adrenocorticotropic hormone (ACTH) or oral corticosteroids
. {e.g., oral prednisone or intravenous methylprednisolone) is the only specific therapeutic
measure for treating patients with acute exacerbation of MS.
Newer therapies for MS include treating the patient with interferon beta-1b, interferon
_ - beta-1a, and copaxone® (formerly known as copolymer 1). These three drugs have been
30  shown to significantly reduce the relapse rate of the disease. These drugs are typically self-
administered intramuscularly or subcutaneously.
None of the currently available treatments inhibit demyelination or MS. One aspect

. of the invention contemplates treating MS with agents disclosed herein either alone or in
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adm ni-stered for prophylactic and/or therapeutic treatments of the
previously listed inflammatory disorders, including nul 2% ﬁtlllgu%@p@ﬁ osi s,
i nfl ammat ory bowel di sease, asthma, 10 at heroscl erosi s, rheunatoid
arthritis, organ or graft rejection and graft versus host di sease. In

t her apeWOIR/0BMI i cati ons, conpositions are adnini st ePEHUBE0M2pat i ent
suspected of, or already suffering fromsuch a disease in an anount
sufficient to cure, or at least partially arrest, the synptons of the
di sease and its conplications. An anount adequate to acconplish this is
def i nedcambimtibiheittapleustardad trgatment nplaitien Centdrd atalyenembdaditiesiehdose. 15 I n

B ny s b pisof Pl KA Bind SRBR s mi Pl PR RS RoT  0r
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ri sk or e e d| unt.is defined to be a
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rem ssi Such addmdnalrtayunbﬂ mésmssiedmwﬂibl\ﬁthommmglammmmmﬂmclmhs es, by
presynpLom :%.nﬁnom%gulétgrg cﬁ%m%l pr{q San%r ved by the patient. Effective dosage
regi nes o O%T L1 OnS e present invention, for the treatnent of
t he above déde agetledldcpbﬂd!adzehmakcoxupbhnmdlychbwth qagbmq:}mmammy di fferent
tate ofirpibish i BepEEN0 0k AR SaBhe rod BRSNS, P oL PPeat et
~dos agesmﬂmmﬂnatmeddmﬂcrs eluding rraltfptt sclcrompunﬂmnmto%owalfmgse,anﬁime.f ficacy. In

gen al I e Jrom about
5700b1 PR BC Al abi R fortob e RO SRR Rl o SRARE 1y O 00
wel ght th@ap;euhq)mﬁcehm,ctomwmges aregimstermttomp&hengm@dmdnfsdreh@dy once per nonth
for a PRkl B Atnd 8235 ,rfan PRI iR el & FlelPhatids BRI and perhaps
over the cour'se of severa osage  regrnen’t Is preferred
is a 3 sypppers okihe digraserandits qoamhemonsvmgmbur@meqmm hecosplsh tiasis 30 r egi nen may
be pref trl > : tients in need of therapy. 30
BRI 8 Rl AREHD) %gﬁ;;\;ggﬁ:?&%@gﬁ%&’%m 072040 PCT/ US03/ 05421
COVBS NATI ON ImpibphiiattiESpilicatioan pharmhqehiiralcomgesitions apé chirdrécallnvent i on can be used
with ef - P acute and
chroni C;I ‘t&gdégg%{r%}nss %?118 6o @%}ﬁ%ﬁ&g}&bf%}g&fcﬂ{ﬁ lg%%nlﬁs s of adhesion
- ol ecul amouptsufficientdo. blmmnatermg@ncertbf; risk@k dalayi theutsetrofl the disemso Suolbard i n (1g) 5

SAPE" o bl ARG e S6RBRNA0PR 0000, MBS Aol oo 1090
trans n@nbﬁ:rmsmngﬂlgkmpbmsmsm by DIVR wiagingjor, mfsomnws,cﬁyaxmyr(lﬁlﬁlﬁaﬁmo kDa) and a P

cha| (4 y havi ng short cytoplasm c domains. For
5] 8&(:#)93&%3% ?gtlglﬁljt egrins (i.e., LFA-1, Mac-1 and P150, 95) have

Effectlve dosage regimes of the compositions of the present invention, for the

.-l

treatment of the above described conditions will vary depending upon many different factors,
including means of administration, target site, physiological state of the patient, and other
* medicaments administered. Thus, treatment dosages will need to be titrated to optimize
25 safety and efficacy. In general, each administration of the dosage regime will range from
about 0.0001 to 100 mg/kg, and more usually 0.01 to 5 mg/kg of the host body weight. One
preferred dosage regimen is 300 mg administered once per month for a period of at least 6
months, more preferably 12 months and perhaps over the course of several years. Another
dosage regimen that is preferred is a 3 mg per kilogfam of patient weight per month, Sucha
30 regimen may be preferable for pediatric or adolescent patients in need of therapy.
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di fferent al pha subunits, designated CDl1 la, CD1 Ib and CDI lc, and a
cormon beta subunit 10 designated CD 18. LFA-1 (al f32) i35 &nme380% on

| ynphocyt es, granul ocytes and nonocytes, and binds predom nantly to an
lg-famly member count er-receptor ter med 1CAM 1 and related | I gands.

| CAM 1 WO 0&%33048ssed on nany cells, including | eukocyPEBUHRESRhdot hel i al
cells, and is up-regul ated on vascul ar endot helium by cytoki nes such as TNF
and IL-1. Mac- 1(aM332) is distributed on neutrophils and nonocytes, and
also binds to ICAM1. The third 15 02 integrin, P150,95 (ax(i2), is also
found on neutrophi | s and noQaesitason THeRAPERI| ect i ns consi st of L-selectin,
E-selectin P-sel ec her anti-infl.a ents that can be used
in conbi nathﬁ I\Rna?‘ﬁ’as %méfr?f& &Vﬁw&n?nbﬁﬁgﬂtwggahﬁcln éfﬂtf?ft%]m es and ot her
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anti bod enapid of .chenoki M P-1 a,
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agents or CO pi es aretay escr| bt anove t he humani zed
. ant i boddiffgern glphansburdth, pleagndted CHl mgCD b aAtdD1 icpane la ca:gmm Ie:tafsobunitse i n

comlj nat i, a i.ch med ate | di ners
oy bl SR 3 B B RH Bl Sl moRler B2 | )
Cr ohn' sand Bind eeiomirGlly taaul Ig4fandy raemhcewmubn-xtec@tot tdﬁ:)qu ICAM-Legd but are not
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met hot r éxa sporine mab.
5- Ami noepaé, Rl at-tegulatcdtdinjde:ulauéxﬁabaiﬂumbwmﬂolémdssunhlamm maSILAz Mzfi di ne) which

is a t 4 | azo bond and
s ususl (PSR ol BE AR 5 088 e Fufilso R 3Bt 0s0s 05421 1 n
an asouptintedrinSPIG0,86) (cckfy, i dsodfbndton ﬁeugbpiﬁiyandﬁndimmrﬂ:sihé elegttmb es can al so be

co- adr’gomlnél na(ilec'%tﬁqie tgm%g%a%c%ncm d. Preferably, a 5-aminosalicylate is

used in Cco era one of the other agents discussed herein
to treat ul Odemintivieflanohaitdry &gentklﬁlmmbe ustd io aombisdtisowhiethe sreeblhe-4t r eat Cr ohn' s

but ar R Aok AR R Rt e S B TR RS ) L
- DI PENT Uengh, ILQG) b Miecrasisifa A Sl fi, )nterﬁousmcﬁcand 1.¢onat grdwthiacttseen a nmi nst ay
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factor (GM-CSF). Other anti-inflammatory agents include antibodies and other antagonists

of chemokines such as MCP-1, MIP-1¢, MIP-1B, RANTES, exotaxin and IL-8, Other anti-

inflammatory agents include NSAIDS, steroids and other smali molecule inhibitors of

inflammation. Formulations, routes of administration and effective concentrations of agents
25 for combined therapies are as described above for the humanized antibodies against alpha-4
integrin.

Additional agents for use in combination with agents which mediate alpha-4 integrin
or dimers comprising alpha-4 integrin and treat inflammatory bowel disease (IBD), Crohn's
Disease (CD) and ulcerative colitis (UC), include but are not limited to 5-aminosalicylates,

30" glucocorticoids, thioguanine derivatives, methotrexate (MTX), cyclosporine, antibiotics, and
infliximab.

5-Aminosalicylates include sulfasalazine (also known as Azulfidine) which is a

conjugate of mesalamine linked to sulfapyridine by a diazo bond and is usually administered
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| BD since 1955, when they first where shown to be efficacious in O al

UC.
predni sone can be administered in conjunction with any &f Augest3geht s
di scl osed herein. Typically, 20 to 40 to ng of oral prednisone is
adm ni stered once a day. d ucocorticoids can al so be adm nistered
i ntrave¥od¥¥R044nd via enemas in conbination with or BCHERMBHBHAL|y with or
within a short tinme before/after an anti-alpha-4 integrin agent is
admi ni stered. For exanple, hydrocortisone is available as a retention
enema (100 ng/ 60 m.) and the usual dose is one 60-m, enema per night for
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can al SBEhHEr 4 dtweeks. ¢ Thiscen begltered whpgissip pospbingipnwitthe thempiesand j nt egrin
mody atdgas AgeRbEhdrdntisGRuRBe HRk@iobd by 1é Artideh GR&dingry 8411 OmRNOg! obul i n t hat
32 25 Aﬁlé%ist 209‘3’6 V«%?Oci./ 072040 PCT/ US03/ Q5421 binds_to TNF and thereby
neut r al that gan hepsediimalude, by pze not ipited fpyprednisqlong ethasulighgagoates  cpp571, can

-al so  beaixbepe] fivhidis fidicadhé fbpivvate/bekBRcBABRAopisaROind BuddRAigeat i Ng agent s

di scl osed herein.. Antibjotic | ated for _use in conbination

are al so conte
"with the al ag%n%%e&wwﬁ@%&ﬁﬁ@ﬂﬁgﬂ%@ﬁ?ﬁ%@&@é@@}% n to nodul ate
UC, | Blhohitd béifare fop imasBnRscaidput iRy (b MIDARd aZe@iopARAIMURAWY. rnget r oni dazol e or

O T o Bt oo B8 sl Pt hargcably in combinbtion ot aty of the siphcd thtegrin
modulating agents discussed herein.

Methotrexate (MTX) is also contemplated for use in combination with the alpha-4
integrin regulatory agents discussed herein. Preferably, MTX is administered via
intramuscular injection (i.m.) to the subject in combination with an anti-alpha-4 integrin

25  agent. MTX is effective in steroid-dependent CD, but not as useful in UC. MTX can be
administered in amounts of about 15 to about 25 mg per week per subject or as necessary as
determined by. the artisan of ordinary skill.

. Cyclosporines (e.g., SANDIMMUNE®, NEORAL®) can also be used in combination
with the alpha-4 integrin modulating agents discussed herein to treat pathological

30 inflaimmation of the bowel. This can be used to treat acute, severe UC, which does not
respond to glucocorticoids.

Infliximab (i.e., REMICADE®) can also be used to treat CD in combination with the

alpha-4 integrin modulating agents indicated herein. Infliximab is an immunoglobutin that
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conmbi nation wth an al pha-4 integrin nmediating agent or in the formof an
adm xture. Al so contenplated is the use of supportive tha}apzest2f@r |BD, CD
and UC in conjunction with agents that nedi ate al pha-4 integrin or diners
conprising al pha-4 integrin to and treat inflammtory bowel disease,

Crohn' sWDI038B8¥® and ul cerative colitis. Supportive tREFEPI3@S2INc| ude, but
are not limted to, analgesics, anticholinergic and antidi arrheal agents.
Conmbi ni ng such supportive therapies can be useful in the beginning of a
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hydrochloride, tincture of belladonna and the like, and are useful to reduce abdominal

-

cramps, pain and rectal urgency. _

For treatment of MS, the anti-alpha-4 integrin agents (e.g., anti-alpha-4 integrin

antibodies, small compound alpha-4 integrin antagonists and the like) can be combined with
25 other compounds or compositions used to {reat, ameliorate or palliate symptoms associated
~ with MS.

Other agents utilized to treat, ameliorate or palliate symptoms associated with MS,
include but are not limited to: muscle relaxants (e.g., Diazepam, cyclobenzaprine,
Clonazepam, clonidine, primidone, and the like}), anticholinergics (e.g., propantheline,

30  dicyclomine, and the like), central nervous system stimulants (e.g., Pemoline}, non-steroidal
anti-inflammatory agents (NS such as ibuprofen, naproxen and ketoprofen), interferons,

immune globulin, glatiramer (Copaxone®), mitoxantrone (Novantrone®), misoprostol, tumor
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i bupr of &

may al.so be used and include but are not limted to cortisol, cortisone,
fludrocortisone, prednisolone, 6a-nethylprednisol one, t2}Awensidlehe, and
bet amet hasone. Dosage forns of the agents to be used in conbination with
the co § l97§ 4and t0 conpositions disclosed herein vvoul d var dependi ng on
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Par acet giow50ig, da;beﬁdlnéérﬂﬁmﬁﬂdemmﬂr&h mbsgeﬁfleshnhﬁist@ﬁa ineohjiincti®bRith Reess et al .
2002 Mull. Scler. -8. datiraner acetate (GA, Copaxone(r)) is a

" synt het 'ihE°‘H‘?5Ia@b%}P*@‘4t lﬁtasrlq Wﬁmnti%aﬂse‘twafl?lﬁﬁlsclaed H7EM n basi c
protzei n- r easlSioy RSAIDE@bitémpatel fo\@e! GRShR invedth inchi@PBitbRInbAIiRAtACt eri zed by

anti- 5 infla effe reqver,. d atiraner c essthe central
“ner vousheCFElpdiNg rm&éﬁg% ‘iﬁ?'i‘vﬁfi%xr@“b‘ﬁmﬁ%th&m&&ﬁﬁﬁ’ﬁ%gﬂi MY hut, 2002
~ Neur ol ogyludebut a3noPlim¥ tﬂSdh@ﬂié'a@l driv@tiVes (e.g., aspirin, sodium salicylates,

choline magnesium trisalicylate, salsalate, diflunisal, sulfasalazine, and olsalazine), para-

=

- aminophenol derivatives (e.g., acetaminophen), indole and indene acetic acids (e.g., tolmetin,
25 diclofenac, and ketorolac), heteroary! acetic acids (e.g., abuprofen, naproxen, flurbiprofen,

. ketoprofen, fenprofen, and oxaprozin), anthranilic acids or fenamates (e.g., mefenamic acid
and meclofenamic acid), enolic acids (e.g., oxicams such as piroxicam and meloxicam), and
alkanones (e.g., nabumetone). Selective COX-2 inhibitors include diaryl-substituted

¢ furanones (e.g., rofecoxib), diaryl-substituted pyrazoles (e.g., celecoxib), indole acetic acids
30  (e.g., etodolac), and sulfonanitides (e.g., nimesulide). NS are oftentimes administered in
-combination with interferon to lessen the flu-like symptoms experienced by patients

receiving, for example, Avonex®. Common NS agents include naproxen, ibuprofen and
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et at, 2000 Drugs 59: 401-10). Mtoxantrone is an anthracenedi one synthetic
agent, which has been shown to be effective for treatind Sugesidd?
progressive multiple sclerosis (SP-M5). However, use of this 10 drug is
again | im y its cumul ative cardiotoxicity (Win k- tman et al.,
2000) . W%@g%gcrosi s factor-al pha (TNF-a) may be a ﬁé@/ﬁ%’yﬁ% ne in
denyelination (Wl ker et at, 2001 Mult. Scler. 7: 305-12). Thus use of
agents that antagonize TNF-a function or inhibit its synthesis may be
useful in caonmbination wth the agents and cgonpounds disclosed herein. This
can i nckeirpeoTem Paracefamobis alse fregyentix admiisgred to pafientsy iSpga BSestd aln@092 as agents 15
such asympkiskenidamxe. Pirfenidone is a non-peptide drug, which has been
shown to decrease synthesis of TNF-a and to bl ock receptors for TNF-a. Id.

The 1 ong e toaeiiEl. Crpmpar®)ita aletcarrlictle Srsinbiki agietitises has been
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used for their anti-edema and anti-inflammatqry effects. ACTH is commonly
adm fi sidweatens elfect boseyertlatiemanes ageess pcaniit! PERRISYR(CNS). 500 L of 5%

dext I 0SRheRdaslinwefbiBh-b&y Einndd (Bhib\GdMu®, 2062 Nedtraldy 38: SB19; WRlhstadkSGutiiin  adni ni st er ed
at 40 U/n] intramuscular|y at a dose of 40 U every 12 hours for 7 days,

W th thﬁ"*&ﬂ%o'i"‘ﬁ%??-f@d]@ ed every 3 days. See, S. Hauser, "Miltiple

scl erosis amopinfede i¢@MittacdRdionGyntkbie HREE Fhich hdl bbshdwiedbs Princi pl es of

I nt ernal _ Medi_ci ne, 2287-95 (130i, ed., .Issel bacher et al., ed. 1994).

Met hy| prEEHE &3 1T6BE eeondgryipeagressiveaints sslewsis Pl Hpveyrraseoltis D5 W over 6
houng, &by Pesitinakl By it¥oubliRtEERIRRicit-ONERsloc  CuaaRSe: kN Qbopje 1000 ng daily
for 3 days, _500 for 3 days. and 250 daily for 3 days. 1d. A

daj | .
met hyl pr edni¥BF 3 ‘-’ﬁbsrafléﬂ‘%l‘%ﬁw 2y B¢ ¢ by cyoking indgmylinglioR| y adni ni st er ed.
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over three days .f.oll owed, ral_ predni.sone at ngy per y for ays.
Thus, fBPolgReriphibiLihtheis Ak be el ﬁ@n%mwﬁla@ %ﬁ?ﬂtsé‘glrfﬁﬁ‘g‘i’“ﬂ’g%ns di scl osed
‘her ei n, dichRedderefil Thi3icatSindlil ale TRELAaMIbSHISY (0., inflix@hdby i welllagiyghtdg from about 1
to about 1,00 g%fkg over .about i tgqul4 days, as _needed. A side effect in
demy2l | Heh dspyepigoms: Firtspdone itaponpeniide &wwﬁﬁmeﬁmw@éﬁ@%@ cogni tive
functi %mﬁg%m%m@to%cafw%tmbmm_d[dpchI ori de and penvol i ne have been
35 25 August 2006 WO Q3/ 072040  PCTI USQ3/ 05421 freqﬁently used to treat
fatigue assdbq oReTaRinHaYin West femyelelng opditigns andidisgpseshas heenfetsitf  53: 185-8) .
The bengefTH, ghkoddticbidsAaRoMEvId Mloild) AThaR afuitslafe ebtibr théir diB%ddn@SSEn the
cl ass-sdpﬁm f%ﬁ and agent-specific s&dg effects current I&e/ encountered with
sone - of 0f! AR-Haryeatonyeilects. j1§ gopumonky admigistered do-3 wbiset af SR EWe - pet a
I NC Lyl deinfrfEmisly Bi500 S, of B%aAk:@lossand ¥l Uver @8 Bsurs¥OEB @6 &f méyl dksolbk ke

administered at 40 U/ml intramuscularly at a dose of 40 U every 12 hours for 7 days, with the

dose then reduced every 3 days. See, S. Hauser, “Multiple sclerosis and other demyelinating
diseases,” in Harrison's Pririciples of Internal Medicine 2287-95 (13™ ed., Isselbacher et al.,
ed. 1994). Methylprednisolone is typically administered slowly in 500 ml D5W over 6 hours,
25  preferably in the morning. Common dosages include 1000 mg daily for 3 days, 500 mg daily
for 3 days and 250 mg daily for 3 days. Jd. A methylprednisolone-prednisone combination is
also commonly administered. Typically about 1,000 mg of intravenous methylprednisolone
is administered over three days followed by oral prednisone at 1 mg/kg per day for 14 days.
Thus, for use in combination with the compounds and compositions disclosed herein, the
30  steroids may be administered in amounts ranging from about 1 to about 1,000 mg/kg over
about 1 to 14 days, as needed.
A side effect in demyelinating conditions such as MS, is fatigue and decreased

cognitive function. Agents such as amantadine hydrochloride and pemoline have been
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synpt oms beginning 2-6 hours after injection and typically resolving 24
hours post injection. QOccasionally interferon-beta al 502¥M3@é§095r ansi ent
wor seni ng of preexisting Ms synptons. Agent specific side effects include
i njection -S|te reactions with interferon beta-1b. Mnagenent of these

ef f ect SYEAHOB¥acconpl i shed by tailoring the dose anHCTfPﬁgé 110

adm ni stration, prescribing appropriate conbi nati ons of acetam nophen,
non- st er oi dal anti - i nflammatory drugs (NS or NSAIDS) and steroids. See
Munschauer et al., 1997 din. Ther. 19: 883-93. Thus, conbinations of
drugs t feauentiypmsed dasiseahfatigue agsocizted with M$ (Geistes padl. cl9P8Ardlir Neyrol. 8dmi ni st ered may
reduce aghv@rse side effects experienced by a patient. 15 Wien adm ni stered
in combination, the small conpound al pha-4-integrin ant agoni sts may be
adni ni st er edhe benefitef wgheontbination therpries ithat ftmsy dessep Heclasomerdfinred or

CONMPOSi hdeDPecifRlside bffect cRPRAY BlcBurltQEdWMAbO B mdieR. etsd REGhEiRd 10

conbi nation, the anti-al pha-4-antibodies are generally admnistered in a

sepaf at &frl Pﬁ’ﬂﬁeﬁYfP‘b?P“t ‘H%{Pfietfﬁ‘@f Seile mydlging athsgiasnd O@Q}'rﬂﬂdﬂqet ions. \Wen
- adm ni sty ﬁﬁ’ﬂs'bégﬁ iHESHEDLOWutsQRST injbdbBn ﬁﬂﬁrplcﬁ IPRgvin2A9ES phRihjeefon2dm ni st er ed

prior to, 20 follow n or concurren w th the_ather corrpounds and
conposi Pfeatienalisiskriergn-betaalto mduaﬁﬁé!anmﬂawsenw oppPeXisHREMS yYRRIOMS . EXAMPLES

The fol hgapt ecifoti¥REess Adi@leRMEctibP L sibred@ioRSwithAntiaM ve-ibhose of ordinary
skill inthe art 25 with a conplete disclosure and description of

r epr eseMpBrgrn@t ehlbepifiets eqﬂbﬁawomahsh% taflering hedeseddinedfit s of the present

I nvaat i MminidRfor?pr@scibihg h@?@ﬁﬂ@@bxﬁlﬂmh&zﬁbf’ acktABin P%o@-gtefMHﬂtanﬁ he inventors
regard as their 1 nvention, nor are i nten 't o represent that the

exper i msfiamatyns dggs QiSer NSAIDS) a’ﬂ"rﬁﬂ"ﬂﬁiﬂ 9'%&%?1]3%&@ b@?ﬂﬂ‘ nee: Efforts have

been mageggygiensure accuracy wth respect to nunbers used (e.g., anounts,
terrperature etc but sonme experinental errors 30 and devi ations should be

account ed f dhus, qyapbinations ptriressdhaticas fasien e guantifyof 2 BB gL s by  wei ght

nol eculaﬁnuﬁmramayrsduwa@&&eﬁdeem&xﬁaieﬁ&&lbﬁipmtght tenperature is in
degr ees Oentlgrade and pressure is at or near atnospheric. 36

B R ErE Whep admpigfered insombinatipgy thesmalt semyumsiaiyheddnicermenteeontsANPLE 1

CONTROLfuksPhe Efitlstefed inNAd e £0MM0farid s ietedNhet Saphd] bilelpsiiddaiiob! S Pat i ent
Popul atjon 5 Tvvent?/ six.clinical centers in the Unlted St ates, Canada, and

the Uni M@deRiakdersmation, r%@ééf“‘?ﬁ@feﬂﬂt qopgnationy @W@é&héﬁﬁﬁ?bofggge until My
-2000. - TherhRSAininittdrddNRh sopfite EMPIBAINGhan the other compounds and compositions.

When administered in combinations, the anti-alpha-4 agents may be administered prior to,
20 following, or concurrently with the other compounds and compositions used to treat,

ameliorate, or palliate symptoms.

EXAMPLES
- The following examples are put forth so as to provide those of ordinary skill in the art
25 with a complete disclosure and description of representative examples of how to make and
'use embodiments of the present invention, and are not intended to limit the scope of what the
. inventors regard as their invention, nor are they 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 (e.g., amounts, temperature, etc.) but some experimental errors
30  and deviations should be accounted for. Unless indicated otherwise, parts are parts by
weight, molecular weight is weight average molecular weight, temperature is in degrees

Centigrade, and pressure is at or near atmospheric, .
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or central and local ethics commttee approved the protocol. All &ati ents
gave witten infornmed consent. Study oversight was prov: 29

i ndependent safety data nonitoring conmmttee. 10 Eligible subjects were
requir t age 18 through 65 years, with Poser cj[j i ef i ned

clini ciﬂPﬁﬁ%ﬁﬁPabor atory supported definite M5 eit hg;]t[ﬁ%f’@?i@dng- remtting
or secondary progressive, (Poser et al., 1983 Ann. Neural. 13: 227-31;

Lublin et al., 1996 Neurology 46: 907-11), a history of at |east two
rel apses within the previous tvvo ears, a base-line Kurtzke Expanded

Disability Status Score (EDSS)E , 1983 Neurol ogy 33: 15 1444-52)
bet ween ch k1§ £ TRIRL Op NATNIAMAB iNREE R PSREI MOETERE K1 pROGR! €d brain MR
Pati ent$ were excrlude ey recel ved | mmunosuppressive or

i mrunonodul ati ng treat rrents within the past 3 nmonths, or experienced a

rel apsepang{tPglﬁ%bﬂ/ed system c corticosteroids wthin the past 30 days. 20
St udy sign an andom zation Patients were random y assigned to one of

threk treat Awpaty-§i slinics! cegteryiy theyUnited States, anada, and thednited Kisgdam zumab, or

pl acebnaMePs Bipatknts Fromh SepEbE: ©I99HRMMNFI2060. Bihe Sltimicadeniwsdataon schedul e.
Patients received six intravenous infusions at 28-day intervals and then

had si xorigelaad loralthics eqmmiged agprovad. theprriodoh Adbrafiepiy 8% WIS ot her st udy

per sonnglormedensém. HAdy SBisEhiRs: Brobidbdwiad ifdepehdRtlatB datAseniteigent . St udy

Pr ocedurggmand Endp0|)|nts %nenﬁgrr?ced proton density 'I§2 wei ghted and

' Gd- enh&fi988Htet] - wei ghted MRI brain scans were obtained during the screening

phase (nmont By 114{):subjeﬂﬁﬂéie%qﬁirédt@%a%@s&&ﬁ@h@ﬁyeﬁs&ﬁ&%&rcﬁ@ﬁmth 0-5), and one
nonth after the |last treatnment (nmonth 6). FoIIovv-u MRl scans were

obt ai nedefinad cligieally gt lgboaﬁmi@porwéﬂ?@mgw @@ﬁ‘t‘ﬂ@ﬁéﬁsﬁm@%ﬂt hi ck, axial slices
~ throughsetdn ﬁl@grgss%r(?os@&eﬂ&!' tesd- 4 Weanal1 Y33 vasbRes borgesg by a single
center blinded to August 2006 . WO 03/ 072040, PCT/ US03/ 05421 pati ent

t r eat melVauralngy 46981 6]()3/3 h‘ﬂ%i"%?aﬁé‘f"éﬂaﬁéﬁﬂﬂﬂ?@BP’('?W"WB Y5y i mages by two

exper.i %sﬁlﬂ.e%uhmecyxaﬁaemgdsnmgsms sc@mmm; $KurkR& 1983Q%RRII) ¥R pri mary
out cone neasure was the nunber of new Gd-enhancin | esi ons over the

 6- mbht hl4t4- é%)tbﬁ%en%@#ﬁé&ndaawww05@6@#@%%&“.%& tefl BRIt MRY he first

i nfusi Opytiends \@é?e %ﬁdmf@l& Bdelved intrRodufgrbssivd bifbaRomddiliiig thRineR@r amet er s
eval uated i ncl uded: the nunber of persi stent Gd-enhancing, | esions

( enhanc¥ign %eqswgortﬂﬁa?r eﬁ?fﬂ%?‘%%‘%?ﬁ%dﬁé@ﬁ“@rfﬁwc PIESPPEEs mont hly scan);
t he vol yiiEn @é agpgog anci ng | esions (nmeasured by a sem automated | ocal .

t hr eshol di ng rret ho Gr_i maud et al., 1996 Magn. Reson. |magi ng 14:
495-505); the nunber '

20 Study Design and Randomization

- Patients were randomly assigned to one of three treatment groups: 3 mg/kg
natalizumab, 6 mg/kg natalizamab, or placebo according to a computer-generated block |
- randomization schedule. Patients received six intravenous infusions at 28-day intervals and
- . then had six months of safety follow-up. The investigator, all other study personnel, and

25  patients were blinded to treatment assignment.

Study Procedures and Endpoints
Unenhanced proton density T>-weighted and Gd-enhanced Ty-weighted MRI brain

scans were obtained during the screening phase {month -1), immediately before each
30 - treatment (month 0-5), and one month after the last treatment (month 6). Follow-up MRI
scans were obtained at months 9 and 12. Forty-six contiguous, 3-mm thick, axial slices

through the brain were acquired. MRI analysis was performed by a single center blinded to
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of new active |lesions (Le., new Gd-enhancing | esions plus new or enl arging,
non- enhancing 10 T2 lesions); and the number of active s¥aAugyst2806

contai ning one or nore new Gd- enhancing |esions). Cdinical endpoints
included rel apse frequency and changes in EDSS, and a self-_reported gl obal
assessr‘?@ﬂf”"?f’%&ﬂg a visual -anal og scale (VAS). All adVelEd#&hts vere
recorded. Patients were exam ned at schedul ed quarterly intervals, and at
unschedul ed visits 15 for suspected rel apses, by the treating and

eval uating neurol ogi sts who were both unaware of the patient's treatnent
assi gnrratient trwent pskhistonyy rsiorsovesyidentifipbor hardwony iegesdy ¥ hi st ory and

examn naéxb&i&nceﬂ'&%n&%ﬁ‘%ﬂ&%b?@&ﬁ&é@s events. The eval uating neurol ogi st

assessed neurol ogi cal us and assigned an EDSS score wi thout know edge
of the pati a'hwrgspmtly@mrgarb?utqme@mﬂms theaambas of pey GihendWCBEt i ve rel apse was

def i nedie@ehs bire ﬂB%QHJn"ﬂﬁthﬁﬁle é;eﬁ&h AL Eas R RGN Rwi Qfst nfi@6Seni ng V5

synptoms lasting at | east 48 holrs followng a sta eriod of at least 30

days$s |t opprmonsh afisr e kshipfasione Pthey MRY Pilfﬁmt%faS‘@l"é‘Fd !5291“11@61 e ST point in the

EDSS s C&'rlj_g@rslst@ﬁl Gd-RFneRS Rsifls (ﬁﬁaﬂcﬁ?%mﬂ%t@iﬁﬁ fido eRRunteQn kdREdopal system
scores (FSS), or an iIncrease | east poi nts on one FSS conpared

Wit h bamenthly sran); the veluresfAd-rabrnpipg lepiansdmaasurad by asemisytopredlosal 25

Neur ol Olﬂl‘e%idl m&m{oar@mﬁmwh @9@%@@% U PGgiRP RN 895%:405; @lendmbRr 1 el apse, but
wer e assessed é&}pthe treati né) neur ol 0og i st 0 consti tute a rel apse, were

al so r ef@pvadive leponp (¢ apy fides ancrmleaonﬂvbﬁa?w enealatgineseoarehangings) | patients

mar kgd mhs@&@} hﬂ%@ﬁu%& dRackiVe s‘caasl(tmoﬁtmag o hdfelRe ddbéhine sessrrent of
their overall well-being at base-line and after 3 and 6 nont treat ment,

wWth hllgﬂ‘@s) scores reflecting greater well -bei ng 30 Patlents were foll owed-

clinically t:ﬁmea?eﬁdao&@chaédrasgséﬁx&a@mglaﬁmaﬁgem%ssrﬁah@@pt but who did
not reach the endpoint, were encouraged to return for fol | ow up

| assessrprigd glotpBassessmantsg 22 508-analgs sgalp VAR 461 pdYFrsEiSniE 05821 Stati sti cal

- Anal ysi georfRAPPAiefts &@re@:’éﬁﬂn[%h@%héﬂ@lé&i WRASHAn®BRalt, B84 4 uhRRiuted vikgw Gd- enhanci ng
| esions_ observed during the first 12 weeks following the first infusion in

‘a préviBuasrepiediclapges by Fhﬁlt“’-'@iF’g angevalpgting ResplogistYhogyereliotigmawarg 699 Neur ol ogy

53: 466thggahent§%§ﬁﬁexﬁ@ssfghﬁeﬂt eméltfe&n@ﬁwar&bgsst&ﬁeﬂ%ﬁw msméarma&ry agnd using
sanpl e size net hod owgge/qgapproprl ate for t wo- sj ded g)goup conpari son

~at t he SapiBationpnd res yersg eyents .Tbaﬁ@@a%@ab@ﬁ aﬁﬁ%@"WP@ 8- Mann- Wi t ney
- stat i StdfsGhoakiBei an EBST scdre WIB: knowi&pe of iSHGent 8 Aisto g@gpﬁanEDSS was

cal cul ated that "approxi mately 73 patients were nee in each group for 80
per centsc¢féiver . The primary conpari son of the nunber of Gd-enhancing | esions

bet wpen 6 nQhlGective relapse was defined as the occurrence of an acute episode of new or
worsening MS symptoms lasting at least 48 hours following a stable period of at least 30
. days. It was also accompanied by an increase of at least one point in the EDSS score, an
increase of at least one point on two functional system scores (FSS), or an increase of at least
two points on one FSS compared with base-line, as determined by the evaluating neurologist.
25 - Neurological symptoms that did not meet the above criteria for relapse, but were assessed by
the treating neurologist to constitute a relapse, were also recorded (total relapses).

On a visual analog scale (VAS), patients marked a location along a 10-cm line that
reflected their assessment of their overall well-being at base-line and after 3 and 6 months
treatiment, with higher scores reflecting greater well-being,

30 Patients were followed clinically to month 12. Patients who discontinued treatment,

“but who did not reach the endpoint, were encouraged to return for follow-up assessments.
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| 0 nat.al i zumab and pl acebo as wel|l as Gd-enhancing vol unes were eval uat ed
with the WIcoxon-Mann-Witney rank-sumtest. M ssing vabdegusi?80¢ o one or
nore MRl scans not being performed were inputed by replacing the m ssing
value with the average nunber of [|esions on avail abl for that

pat i entW E)IWP Mans obtai ned from patients who recei VE§ ’%5@4’34&
corticosteroids within the previous 30 days were di scarded and treat ed as
m ssing 15 val ues. The Cochran- Mant el - Haenszel correlation statistic, using
equal l'y spaced scores for the groups and rank scores for the prinmary

out coneStetzgtical Ahalysisnas used to test for a dose- response relationship using

dat a 1 Om Al AR REAIA U simEhior RALG bl RSy Used, to _corpare

proportions o?‘lf’ patients wth rel apses. anges frombaseline in EDSS and

VAS wer ebseried %lewhﬁﬁﬁsﬁ'ﬂ& “&elfs\ﬁﬂlqm %ﬁm‘mﬁlﬁl‘tmﬂ 2 poviguseligical gl of  and treat nent
01 0UPS A% LAABPRAEPY o ISHERLStor/ Sl 48H2) MASS BBl URGbral, T andom zed

patients and foll owed the intentTon-to-treat principle. All reported P
val ués eiedous\iinl.@ad psing. sanﬂﬂ@%f mgghodolagy appigpriate epnivorsided. svemes i n

‘denogr aRiipGrideh RS &i‘deﬁttlévﬁﬁ)f sivfictinSe 860 &H B Wit¥oxoR Mafu¥ WiEldRy, and MR

paraneters three groups at base-line (Table I). 25 TABLE 1:
NGRS (PR AR f MBS AR ASTE AR S5 35 ors PR
Nat al | 2y iRleny AERCTRIR Sl ol Qrodnfh G 6 MG/ KG - - 71 <N:68) -- 74 Age,

~years Mean 42.9 42.8 44.9 Range -66 22-65 30-63 Gender N (%9 Male 25
(35.2) 21 (3be mjmapscomparisgy ﬂfthwmbér%?d@ahaacwlewsrewwwgws category N

(9 (& &aﬂa@iz&rﬁa%aﬂa% bbd B%elt hs é@e:(hz&n%)voﬁn%s Wée Sludted Withlhe 9 22 29.7 EDSS
Mean 4.40 4.21 4.32 Range 2.0 0-6.5 39 25 August 2006 WD

03/ 0720¥dlcosorr-Manyy Whisngy yank i fgst. i‘@m@w@&mm@e MRACTPE IR MO/ KG 6 ME KG
/1 =68pgirg frforkled REre Bt BY tePRcVE A mlling valde Hithk aberage number of

lesions on available scans for that patient. MRI scans obtained from patients who recetved
- systemic corticosteroids within the previous 30 days were discarded and treated as missing
15  values. The Cochran-Mantel-Haenszel correlation statistic, using equally spaced scores for
- the groups and rank scores for the primary outcome variable, was used to test for a dose-
- response relationship using data from all three groups.
Pearson’s chi-square test was used to compare proportibns of patients with relapses.
Changes from baseline in EDSS and VAS were analyzed using a two-way ANOVA with
20 study center and treatment groups as independent variables.
All analyses included all randomized patienfs and followed the intention-to-treat
principle. All reported P values are two-tailed. There were no significant differences in
“demographic characteristics, MS disease history, entry EDSS, and MRI parameters among
the three groups at base-line (Table 1).
25
TABLE 1: DEMOGRAPHIC AND BASELINE CHARACTERISTICS OF RANDOMIZED PATIENTS

; Natalizumab
CHARACTERISTIC PLACEBO 3 MG/KG 6 MG/KG
(N=71) _ (N=68) (N=74)
Age, years Mean 429 42.8 449
Range 22-66 22-65 30-63
Gender N (%) Male 25(35.2) 21 (30.9) 15 (20.3)
Female 46 (64.8) 47 (69.1) 59(79.7)
MS category N (%) R-R 45 (63.4) 47 (69.1) 52(70.3)
S-P 26 (36.6) 21(30.9) 22(29.7)
EDSS Mean 4.40 4.21 432
Range 2.0-6.5 1.0-6.5 0.0-6.5
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Years .Range 1-32 0-40 2-39 Nunber of
Range 2-12 2-10 2-8 Tinme since last relapse Mean 6.5 7. 25 dugnaigf
2-17 2-24 2-22 Screening Tl-weighted MR
% of scans with one or

oG
Basel i ne Ti-wei ghted M

Nunmber
&d- enh

| esi ons

(Month 0) Nunber

nore Gd- enhanci
Mean 1.6 1.5 1.7

rel apses Mean 3 2.9 3.1 In

ast years
Range

(Month 1) 28(40) 29(43) 29(40)
ng IeS| ong )

Range BCHESEOY

(%9 of scans with one or

Nunber of
431 0. 23
22(31)

Priary outconme

d an ave¥#geuwabo, 6 mew Gd- enhanci ng

Thé"@ﬂ‘ﬁr espondl ng values in

g group

29(43) 32 (43) nore new Gd-enhancing | esion(s) Number of new Gd-enhanci ng
brain lesions Mean 1.3 1.3 1.4 Range 0-28 0-32 0-12

Patientls_in the placebo grolp exhi bi

| esi ong C“d’H‘FF%T“E he si x- nont h"H‘Eﬁ’c ment IMEEEod.

t he gr qups nata Wer-e—g =9 ¢ or the’J /'"

( P<O0. oc&ﬁ“‘* “’8""'1 1 ﬁ“"“ﬁ; t he rrgfgg gt oup M€P<o 0001)f3gee Tabl e 2).

Thi s

di f f er eMNaRbF@RRLET UMed a 93

| esi ong

i past B jr@s 3 NORdege and

J/o and an $8% reguct i
b noptikg gt

on 1 N31ew

oup:1orespgectivety. A

5d- enhanci ng
di f ference

bet ween
i nfusi @
( MONTHS
VALUE*

TinreeiaqeimwtapngWps co
:%l‘é ’AI\‘liﬂg u
o @e&@hﬂgnéu%Sl 0

more Gd-enhancing lesion{s)

| Number of (3d-enhancing brain

lesions

arés wi fh plaebo
ero 212 NN |:>vpr3t:24 MR

was a;ﬁparent
ACTINAZEY. DI

after the first
| NG TREATVENT

gs( : Hl\/gan 9.(@%.2)

PLAC%%@

7 KG 6 ME KG P

<0. 0001

Mean 1.6 1.5 1.7
Range 0-42 0-18 0-23
Baseline Ty-weighted MRI
(Menth 0)
Number (%) of scans with one or 22 (31) 29 (43) 32 (43)
more new Gd-enhancing lesion(s)
Number of new Gd-enhancing brain
lesions
Mean 1.3 1.3 14
Range 0 28 0-32 0-12

Primary outcome

Patients in the placebo group exhibited an average of 9.6 new Gd-enhancing lesions

during the six-month treatment period. The comesponding values in the groups receiving

" natalizamab were 0.7 for the 3 mg/kg group (P<0.0001) and 1.1 for the 6 mg/kg group

"+ (P<0.0001)(see Table 2). This difference constituted a 93% and an 88% reduction in new

. Gd-enhancing lesions in the 3 mg/kg and 6 mg/kg groups, respectivcly.. A difference

between treatment groups compared with placebo was apparent after the first infusion (Fig.

1).
10
TABLE 2: SUMMARY OF MRI ACTIVITY DURING TREATMENT (MONTHS 1-6) AND FOLLOW -
UP (MONTHS 9 AND 12)
PLACEBO ~ 3MG/KG 6 MG/KG P VALUEY
New enhancing lesions M1-
Mean 9.6 07 1.1 (i) <0.0001
Median 2.0 0 0 {ii) <0.0001
sD 214 2.1 27
Persistent enhancing lesions M1-6
Mean 36 0.8 1.3 <0.0001
Median i ¢ 0
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Median 2.0 0 O (ii) <0.0001 SD 27.4 2.1 2.7 Persistent enhancing |esions
ML-6 Mean 3.6 0.8 1.3 <0.0001 Median | 0 O 40 25 AugusZs 2ogest2

03/ 072040 PCT/ US03/ 05421 PLACEBO 3 MZ KG 6 M KG P VALUE* SD 6.5 1.9 2.6
New active lesions M-6 Mean 9.7 0.8 1.1 <0.0001 Median 2.0 0 0 SD 27.4
2.2 3 VR cans M-6 (% 39% 9% 11% (i) <0.0001 BCEBS®BHE Enhanci ng
| esion volume M 6 M8 1169.0 156 279.0 (i) 0.005 Mean 266 0 O (ii) 0.01
Medi an 2666 359.0 632.0 SD New enhancing |esions M@ and 12. Mean 2.5 2.6
2.1 (i)_0.90 Mdian 1.0050 (ii) 0,59 SD 4.37 4 58 4,96 Persjstent

enhancifnglesions M) and 1R REACEB® 2 (3MGHG1 () (OMG/KEpdl ok VALBE'D | SD 0. 64
0.32 0.3—NeWactivetesi-ops—D SAdla2-Meakl2l7 2 g ¥ 3lg 424 Median 1.0
0.5 1. esmieleygllEy 57110 Actiye scans My ahd 12 4p0% RO%35%
Median 2.0 0 0
SD 214 22 3
Active scans M1-6 (%) 39% 9% 11% (i) <0.0001
(ii}) <0.00G1
Enhancing lesion volume M1-
6(mm* 1169.0 156 279.0 (i) 0.005
Mean 266 0 0 (i) 0.01
Median 2666 359.0 632.0
SD
New enhancing lesions M9 and 12.
Mean 2.5 26 2.1 (i) 0.90
Median 1.0 0.5 0 (i) 0.59
SD 437 4.58 4.96
Persistent enhancing lesions M9 and
12
Mean 0.2 0.1 0.1 0.029
Median 0 0 0
SD (.64 0.32 0.3
New active lesions M9 and 12
Mean 2.7 2.8 23 0.424
Median 1.0 0.5 1.0
SD 4.49 5.69 5.11
Active scans M9 and 12 42% 40% 35%
%)
Enhancing lesion volume M9 and
12(mm3)
" Mean 427.0 - 323 233 0.260
Median 88.0 31.0 0
SD 797.0 ] 591.0 686
*(i) comparison of placebo vs. 3 mg/kg natalizumab; (it) comparison placebo vs. 6
mg/kg natalizumab.
Secondary MRI Outcomes
5 There was a significant and marked reduction in the cumulative number of persistent

enhancing lesions, new active lesions, total volume of enhancing lesions, and percentage of

active scans from months 1-6 (Table 2; Fig. 2).

Clinical efficacy outcomes

10 During the six month treatment period, a total of 35 relapses were reported in 26 of
the 71 placebo patients; 18 relapses were reported in 13 of the 68 patients receiving 3 mg/kg
natalizumab, and 15 relapses were reported in 14 of the 74 patients receiving 6 mg/kg |
(P=0.05, placebo vs, all natalizumab-treated patients). Applying the more stringent objective

relapse criteria, the effect was equally strong: 18 relapses in 15 placebo patients; 3 relapses in
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% Enhancing | esion volume M and 12 mB Mean 427.0 323 233 0. 260 Medi an
88.0 31.0 0 SD 797.0 591.0 686 *(i) conparison of pl acébdugust280¢y/ kg
natal i zumab; (ii) conparison placebo vs. 6 ng/kg natalizumab. Secondary
MRl Qutcaones 5 There was a significant and marked reduction in the

cumul atVO&dM8er of persistent enhancing |esions, ReWVSeOi%E | esions,

total volunme of enhancing | esions, and percentage of active scans from

nonths 1-6 (Table 2; Fig. 2). dinical efficacy outcones 10 During the six

month treatment period, a total of 35 relapses were reported in 26 of the

71 pl ackpdicparcrating3 mg/be nasliaymabs8 wlepess inpafienesdedeiving§ mefket he 68 pat i ent's

recei vi a3l (89).05) e rddbRh héPidkelo gJ 6 BeduRORLERH | N 14 of the
(Ee0s) Forcipih e Poctpein sl e

74 patients receiving _ .05, placebo vs. all natalizunmab-treated
~ pat i ent 8 treatgdgrmys G inpiasebept e thedmakpmteliginjaband Vin the@hghge criteria, the

of f eCt Wasizffldduts, 316 00pach Vs SHIARBEAR B datedRbitiRfo patients; 3 relapses
in 41 25 August” 2006 WO 03/072040 PCI/US03/ 05421 patients receiving 3

ng/ k& natal i A4S gatieats ihenlacebp goypaenoeted o changeiwhilno® kg  nat al i zumab
(P=0. 05)ataliMBh® é&%@@ﬁ&m mmgkb%]mn@ﬁ.%ﬁ-b%ggﬁinﬁﬁ?ﬁ laf GRlcrfidfed @4 d treat nent

than in_ the treated arnms (22 in placebo, e 3 ng/ kg natalizumab, and
7 i n t hiifferensg briyyeengzquns Vassivatbcast Gup 433, plagbopsyall ptadisimnb-tipated g |
nat al i zghgeikg)! Nsa;gﬁdcdaa&hlwgemhoséymomﬁeb'&%( PRl &g réaindnfle Pl acebo group

reported no change, while those in the natalizumab groups reported an
| mprovenent in well-being by nonth 6, at which tine the difference between

gr oyps Medhody Odticdnedditand BrcPriSl3@mraghscebo vs. all natal i zumab-treated
patients). %% significant c%anges I n EDSS were observed in any group during
‘treatment. SemWmARRPlEsIYRE clericd SOmpaticats aherah reibawd pealyzabquantittivel Ser um sanpl es

wer e cofol aftibefesidiraiaRpdcimRlyeAtst RafBuibIsthe A\ GzARAlkeed quantitatively for
anti bodies directed specifically against natalizumab using an enzyne |inked

i mrunosEmRetebastasgy (EHS/aNataligimab serimnlsrelaind reentr PequBanghby r ecept or

0C C UpanggYaliB¥mabeketido FneaRRd Wel So@bf TR Y pRdnts PerdrembibatpRp of 12 to 14
patients per treatnent group 15 before each infusion and at 2 hours, 24

hourls, beforpeach dpsion dpdat & hops, &4 haursel.£2; 3143 weples afigrdhe first and last

infusions.
- Serum antibody concentrations were determined using an ELISA assay. In brief, 2

2.0 pg/mL solution of a capture antibody that binds specifically to natalizumab was prepared
in a solution containing sodium bicarbonate to pH 8.3. 100 pL of the antibody solution was

- 20 added to each well of a Costar 96-well microtiter plate. The plate was covered with plate
sealing tape and incubated at ambient temperature for 12-26 hours. The plate was aspirated,
200 pL of blocking buffer {0.25% casein in PBS, pH 7.4) added to each well, and incubated
for an-additional hour at ambient temperature. Plates were then either dessicated and stored
for later use, or washed once with 300 puL wash buffer (TBS, pH 7.5 containing 0.05%

25 Tween-20). If plates were dessicated, they were rehydrated just prior to use by adding 300
uL wash buffer to each well and incubating for 1-2 minutes. Plates were aspirated and
inverted onto tissue paper to absorb excess moisture.

. Test samples were diluted in casein diluent prior o the ELISA (0.25% casein in PBS,
with 0.05% Tween 20, pH 74). Typically, two or three dilutions of each sample are tested to
30 ensure the natalizumab values were accurate. Dilution control samples were also prepared
using known quantities of natalizumab fo monitor the accuracy of the remaining steps.
100 LLL of reference standard, test sample, or dilution control sample was added to

each well, and the plate incubated between 60-75 minutes at ambient temperature. The plates
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The plate was aspirated, 200 pL of bl ocking buffer (0.25% casein in PBS,
pH 7.4) added to each vveII and incubated for an additional hour at
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pr epar edbtmmp@lsklﬂ enfmaydinerdseeneesMigroplatg Raaderusivg thetSOFFmax ProfVersipe accur acy of

t he renpglil R carﬁ%ncloé.%(’} L of reference standard, test sanple, or dilution
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60- 75 mi nut élbemultammhpwnmrﬁwri*aandﬁeAsahqemmth@seﬁgms,lzsclmfgust 2006 WO

03/ qz20&%1@&1%9&@&4&%&%&%&%@%%qmmﬁ%@s i enm wnammmuguf fer and

remal ni ng noi sture renoved freshly nouse anti - human

| g&- al lhafm%éOSWEhbWb%évaéBMG@WI@H\M@aMP@WH@aCh well, and the plates
wer e incubatedef erm&%alrﬁg Sirtrh Qxﬂi%dy@:gndght&ﬂ&?ﬁwag oﬁgéeb@mam}aaem%@t ure.

Fol | owi ng i ncubati Ws were washed four tines wth wash buffer, and
r emai ni pgcifiesils evalsof ion, ¥t dslerntined dpngthadosivg By USI0E A was added
using apg@d | n}éﬁ& Sk Rtnblidn 2R Al Qﬁ&ﬁ&ﬂ%de&ﬁ?ﬁkd%ﬁ?% pligdces i ncubated 45-60
m nutes at anDient tenperature. The levels in eath well were determ ned
usi i aimntugegssayusieg Roye@tmet™ cr opl at e Reader using the SOFTmax Pro Version
1.3.1 prot Ogltghoilhh yq%féﬁ%l&ﬁr J\f?'on{m%ﬁt%a%ﬁuaém{awwmﬂ gs. 3 and 4.

As shown in ese gures, eve 1o natalizunab decreased between
- dosi ngspolynabylsye thhmtand ldwash b(lﬁfer@wmalzsw [Beantbrdies Labarateniilag Part he fi nal

dosi ng) 341 kPR Ys Mfss}ua@&ﬂsﬁmmnma&&nhﬁem At pestife Patients. As wel |

as neasurin serumanti b y concentrati on, | evel s of re(P:q#t or saturati on,
and - spessirifigedat 2,209 @meﬂosS winuigs 2 10-18'6¢ apd theiligwid aspirpted enddseasieded during t he

dosi,pg ‘fﬁe%@u itet i§'@su S,Eeﬁéé,ﬁlaﬁw%%uff%a%mmmon of VLA-4 saturation was
determ ned an 1 ndirect
. : 5 0 pg/mL of a natalizumab stock reference standard is prepared in wash buffer. 20

L of the diluted natalizumab stock reference was added to the first tube, and-20 pL wash
buffer was added to the second tube. Both tubes were incubated on ice for 30 minutes in the
dark. After incubaﬁon, the tubes were filled with wash buffer up to the 14 mL mark, and

25  centrifuged at 2,200 rpm for 5 minutes in the cold. The supernatant was aspirated, and the
wash step repeated a second time. Following the second wash, the cells were resuspended in

* wash buffer to the 1 mL mark.
10 pL of R-Phycoerythrin {PE)-conjugated anti-human CDw49d antibody

_ (Pharmingen, Cat. #31475X) was added to each tube and the tubes vortexed gently. The

30  tubes were incubated at 2-8°C for 10-15 minutes in the dark. Following incubation, 2 mI. 1X
lysing solution, pH 7.4, was added and each tube gently vortexed. The tubes were incubated
on ice for 10-15 minutes at 2-8°C, centrifuged 5 minutes in the cold, and the supernatant

‘aspirated from the cell pellet. The cell pellet was resuspended in 4 mL cold staining buffer,
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15 i mmunoassay using flow cytonmetry. Approximately | nL of a blood sanple
froma patient was aliquoted into two 15 niL pol ypropyl e%Avg'Eﬁé?rOOQand cold
wash buffer (human serum [ Scanti bodi es Laboratory, Inc. Part 3SH341]
diluted to 3%in PBS) added to the 14 nL mark on the_tube. The tubes are
centri fUG&YOR42 200 rpmfor 5 minutes at 10-15C, anBCVP¥P34Li d aspirat ed
and di scar ded. 20 The cell pellet is resuspended in cold wash buffer to a
total of 1 nmL. 500 gg/nmL of a natalizumab stock reference standard is
prepared in wash buffer. 20 pL of the diluted natalizumab stock reference
was add@dtheduheheenmfmwﬁa&ault9é22@rmkn110hp¢pldqél§1hsupb@ﬁtﬁ@ﬁvav\ﬁ9ﬂ‘&aded to the second
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second was e cells were resuspended in wash buffer to the 1 nL mark.
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resuspended in‘thefixative. The tubes were covered with alum num foil

unti |  Progainediaya montlmt @ meanoefist least@y86 and @ megign ofipt Jeast 3% c Bissdevelsat ur ation in
the sarmér@&fmlénhfo@@l@ wlp;emtofb&més%ﬁﬁﬂ tﬂa%ﬁéd gauemgxs&%gﬂg tfe FACS Cal i bur

flow cytometer and est TM sof t war e. | Quest TM software al | ows
acquf si mingpnplavel afﬁawsﬁﬁplsdwmmélaﬂww nrmfuslplbﬂwe Propihg tapontd cept or

sat urat (aﬁﬂavéeﬁ!ﬁ‘o‘l"lo@fng acﬁﬁ!ﬁi‘é\‘fhubﬁ‘at'ﬁ{ogﬂl 5Pis P&h&xl&r@\{&* s Binpdr&GERIOT Saturation
for 1-4 were determned prior hat nonth's dosing. The |evels of

 recept omea@&t@m%ﬁlqﬂd’ﬁlueﬂ dye praingledationtwidraa aptiedrresrossedenaizieeradbal s wer e

consi stent! mst@'récwomﬂmoﬂ%s%?ﬁa i 1 Bifft o6 MRl Ry otk 1 01 ent 1 0

mai ntai n a suppression of | ogi cal i nflammati on and associ at ed
“physi ol Egimeat- Man rqmtqwat@fﬁnqnﬁ@elapfsﬂé%sv@d megianxpeapiog saturation levelgef] s of

. satypat 41%6&5{0? satffEHoR ﬁr?dlé‘@éateﬁ B&puﬁh%@h&ﬁss@m&ﬁ%&%ﬁpﬁ&m&ﬁ&ﬁ 67% and a
medi an of at |east 75% These l'evels
: brain lesions in the patient populatlon (See Figs. 2 and 5), and thus a chronic receptor
saturation level above this is necessary for effective suppression of pathological inflammation

using agents such as alpha-4 inhibitors.

25 Safety and Tolerability

Repeated natalizumab treatment, at either the 3 or 6 mg/kg dose, appeared well
tolerated by patients with MS over a six month treatment period. Similar numbers of patients
from each group experienced treatment-emergent adverse events. Though not significant,
certain adverse events occurred more commonly with natalizumab compared to placebo

30  (Table 3). A sustained mild lymphocytosis was seen in the natalizumab arms over the six

month treatment period.
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were sufficient for the suppression of brain lesions in the treated
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5 adverse events was required between the placebo arm and one of the natalizumab arms.

There were no significant differences in the number of serious adverse events (SAEs)
- reported in the placebo and treatment arms (i.e., 7 placebo-freated patients reported 11 SAEs,
5 patients receiving natalizumab 3 mg/kg reported 5 SAEs, and 3 patients receiving

10 natalizumab 6 mg/kg reported 4 SAEs). Of these, four were considered to be immune-

. mediated and related to study drug. There was one anaphylactic reaction with urticaria and
bronchospasm in the 3 mg/kg group, which was rapidly reversed with antihistamines and
steroid treatment. There were three reports of serum sickness, one in each group including
placebo. Only one event was accompanied by a change in complement levels and all
occurred at the same investigative site. ‘Overall, these events complicated fewer than one in
250 infusions.

There were no differences in the number of patients that discontinued treatment due to

15

an adverse event between groups (i.e.,'3 in the placebo group, 4 in the 3 mg/kg group and 3 in
the 6 mg/kg group). There was one death in the study secondary to pleural carcinomatosis
20 complicated by hemothorax in a placebo patient.
Rate of antibody formation was also assessed. Overall, 15 natalizumab-treated
patients (11 percent) developed anti-natalizumab antibodies; 13 during the treatment period,
and 2 during the post-treatment follow-up period. The clinical relevance, if any, of the

presence of anti-natalizumab antibodies is not currently known.
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significant effects compared with placebo on suppression of new Gd-enhancing inflammatory
brain lesions in patients with MS over the six month treatment period. A reduction of these

20 lesions-in natalizumab-treated patients was observed one month after the first infusion and
was sustained throughout the treatment period. For both dose levels, the reduction was
approximately 90 percent, an effect greater than the 50 to 70 percent reduction reported with
beta-interferons (MS/MRI Analysis Group, 1995 Neurology 4: 1277-1285; Jacobs et al., 1996
Ann. Neurol. 39: 285-294; and PRISMS (Prevenﬁori of Relapses and Disability by Interferon

25 beta-1a Subcutaneously in Muitiple Sclerosis) Study Group, 1998 Lancet 352: 1498-1504).

‘Moreover, the effects of natalizumab on MRI outcomes in this trial are supported by

clinical observations. This study was not prospectively powered to show effects on clinical
outcomes. Nonetheless, treatment with natalizumab resulted in a significant reduction in
relapse rate and a perception of increased well-being among patients. When all reported

30 clinical relapses are considered, both natalizumab groups experienced significantly fewer
relapses than the placebo group during six months of treatment. A significant reduction in
these episodes was also observed using predefined relapse criteria; a more stringent measure,

because it requires a change in objective signs. The effect of natalizumab on relapses
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Further, nonthly infusions of natalizumab for six nonths were well

tol gpated, and associ ated Wth@@%y profile simlar to placebo and
acceptable for chronic treatne 0 The results of this study provide
further suppofOMNIH ABIN GROID ISRASE

Methods
In a double-blind, placebo-controlled trial, 248 patients with moderate to severely

active Crohn’s disease (CD) were randomized to receive two infusions of placebo or infusion
25  of natalizumab at 3 mg/kg followed by placebo; or.two infusions of natalizumab at 3 mg/kg
or 6 mg/kg, at a 4-week interval. Qutcome measures included the Crohn’s Disease Activity
Index (CDAI), health-related quality of life (QOL), and serum C-reactive protein levels.
Natalizumab increased the rates of clinical remission and clinical response, and
improved QOL in patients with active'CD, while demonstrating a safety profile acceptable
30 for treatment of this disease.
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the imune cells that express it, in the pathogenesis of acute inflammatory
brain lesions in 10 patients with MS. The reduction in Aefugastefanci ng

| esions was evident after one nonth of treatnent. This observation suggests
natal i zumab acts early in | esion devel opnent by preventing the appearance
of new Ve&¥AYY | n summary, natalizunab has dennnstr%?gﬁ&gﬁ?%hg effects on
clinically neaningful paraneters in this placebo-controlled trial in
patients with rel apsing Ms. Therapy was well 15 tolerated during this
six-nmonth trial. The beneficial effects of natalizumab on the appearance of
new i nf PatientdppulafioNS | esi ons, the occurrence of clinical relapses and
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30 f %rsoé§t%get4cf%§er%r Rlealt DRl SEAG Sxcldh ongécleﬁéqgﬁ& aﬁ@r&?ﬁ% ﬁ%é},ﬁ/ 072040

PCT/1 atient Population Arter receiving approval fromthe | ocal
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active %%%gg%‘%ﬁeg% ngtgg%n\’[\%%ﬁf@g? ﬁlggt)ﬁ%gggl?&%%gﬁgﬁ?wﬁgg gwﬁﬁtg%&gr equal to 450.
O 311 withim3 merths; prsssnesand @ dolostapy, igostemy.on al eaiereestonty withiileergctsli ve st udy

cent ef%&:{ﬁ%@%&@?ﬁ ﬁﬁm thd T RERE bpﬁbraﬁrgmf%kes; @iy, |srael, the

Net her | a he Uni'ted Kingdom from Septenber 1999 to August
20005 Almipressien that the pafienowvashikely indk, negtermte requirnemergencypbdomasd s who recei ved
et hotrs%is%ghg, cyclosporin, or any investigational agents within 3 nonths
were excl uded; patients receiving azathioprine or 6-nmercaptopurine were
required to have been on |lo a stable dose for at |least 4 nonths. O her
excl usi Hdd niddiQe@nt i body treatnent; current use of oral

e

predni s greater than 25 ng/day; current use of an el enental
: Eligible patients were randomly assigned to one of four treatment regimens according

20 .- to a computer-generated block randomization schedule, Each group received two intravenous
. infusions spaced by a 4-week interval.  The four treatment regimens were two infusions of
. placebo; one infusion of natalizumab at 3 mg/kg followed by placebo infusion; and two
infusions of natalizumab at 3 or 6 mg/kg. The investigator, all other study personnel, and
patients were blinded to treatment assignment.
25
Study Procedures and Endpoints
The primary efficacy endpoint was the proportion of patients in remission (CDAI
<150) at week 6. The CDAI incorporates eight related variables: number of liquid or very
soft stools per day, severity of abdominal pain or cramping, general well-being, presence of
30  extraintestinal manifestations of disease, presence of an abdominal mass, use of antidiarrheal
drugs, hematocrit, and body weight (Best et al., 1976 Gastroenterology 70: 439-441; and
Summers et al., 1979 Gastroenterology 77: 847-69). Scores less than 150 indicated
 remission; scores between 150 and 219 indicated mildly active disease, between 220 and 450
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diet or parenteral nutrition; infectious or neoplastic diseases of the
bowel ; bowel surgery within 3 nonths; presence of a col 83da8yst 200&ost ony,
or a colorectostony with ileorectal anastonosis; synptons due mainly to
the presence of fibrotic strictures; and clinical 15 inpression that the
pati entWQA¥IR44Rely in the near termto require errerg%?i'gﬁs i nal
surgery. Study Design and Random zation Eligible patients were randonly
assigned to one of four treatnent regi nens according 20 to a

conput er - generated bl ock random zati on schedul e. Each group received two

i nt r aveindigaed maitaslyartivedpease dndsporas greater dian #30tindicatdd sevEteactivityr  t r eat nent

regi men | S o RIAS : | | f. natali zumab at 3
ng/ kg f‘g?ﬁo\rf\lgl#%ec%{%aeg%o | ne?%tg? gljﬁ}?}ﬁ—gér?llg)fgﬁo%s éllﬂogéil g]?%&% £\nat alizumab at 3
or 6 nyvekpgnse{ive af laseMtpogbitedyctionin| CDL); bealth-relpted quelity oflife las measuted pat i ents were
bl i nde . {ggq; watsfid . Y, w n ndpoi nts The
pri nmar Sb){a f“lgf!:a%% nc?p0| ndte%mg%@%ﬁﬁg&gtrl@h%@t?on o) pgltg?iaﬁf ngFn rem ssi on ( CDAI
<150} abasmeeitergogyThé 2E124). ind sosnm davels efC-repggitie pro¢inat ed vari abl es: nunber of
liquid or v . St I | doVotodnd l.pat pain or
cranping, gga%vgﬁwfg?rﬁ%&g{d%I,a{%prercg@éﬁggﬂgggéfg ext rglfbﬂ{t?‘gegsngi nal manifestations
of di sedinisal lfhomtrainvwereondysted tronghewd the audys Anjndeperdend safetydai# r heal  drugs,
hemat 0¢bliorifd WmRREY piRlaed Un aiBRSHa1 B¥el HmontHB. SEEHSARMSIR) 09y 70: 439-441;
and Sum*rélPs et a_..,p1979 Gaii‘strqent_grol_ooély 7. 847- 6 ). Scores |ess than
150 i nd¢odleatedat eaglevisitand enplyzedfor entibaskies againgt meglizumsll by amenzyral likeded ni | dl y
cactiye gl seaSMenta&hy\@ekE320 and 450 48 25 August 2006 WO 03/072040
PCT/%SOS 0542151}l n%i cat eé%m)deratel y active disease, and scores greater than
450 indicated severe activity. Additional prospective endpoints were the
propor t §o8.:0f Js€nts dermonstrating clinical response (i.e., at least 70
poi nt reduction th CDAl), health-rel atedm%gal ity of life, as neasured by
-~ an i nf | ammaAyrefficaryardlyses uilizeddhesintentite-treat qUB st ehspraptioa carripefoMBEO (I rvi ne et
cal., 19 bERCDEEH Qhipaded 10 BarieE hndiRlized ARI4HE PMIh BYRlrSeR] C reactive
pr ot ei n@é’gg{e 51 eva tjat(i%tc‘)rﬁs incﬁﬁgﬁgmtﬁ)&mrgﬁgr%i ng of a vr(_afse events and
rronilg or inedicatigns weteiclabsified a$ wistment Biluress Etyronderionder2dhcoupiredit t he st udy.

An ind Ssaf t ' | Lt 1:eq8: pEgyi ded an additi onal
| %%%mé@aﬁ&aoégﬁﬁﬁm arrép}lirste@%/\l/{eb?% col Ilotel%fqlggﬁla " each visit and

Lﬁ\élely z gd ;nc)) glllét(;{is;ﬁn st weredwp-pided andatthel Smereas laygl of platistisd) pignificepteed  t o
| MUNOSHDent vARFRK of G sfive treabnitht dinb&ed to HAGILY We performed.
- Remission and response rates were analyzed by the Cochran Mantel-Haenszel chi-squared
20  test (general association) (Landis et al., 1978 Int’l. Stat. Rev. 46: 237-54) using country as
strata. The effect of covariates on remission and response {(yes or no) was analyzed at week 6
using logistic regression.
The sample size of 60 subjects per group was calculated to provide 80 percent power
at a 5 percent significance level to detect a difference in response rates assuming a 40 percent
25  response rate in the natalizumab groups and a 15 percent response rate in the placebo group.
Two-way analysis of variance models with fixed effects for country and freatment
group were used to compare the mean CDAI decreases from base-line. Contrasts comparing
each of the active treatment groups to the placebo group were tested.
C-reactive protein and IBDQ data were analyzed using the Wilcoxon-Mann-Whitney
30  test to compare the change from base-line between each of the three active treatment groups
and placebo. In a prospectively planned analysis, the C-reactive protein levels were
. compared for patients with a value above the upper limit of the normal range of 8 mg/l at

base-line (week 0).
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Al'l efficacy analyses utilized the intent-to-treat (ITT) |ast observation
carried forward (LOCF) popul ation, which conprised all patpeptd & ndomi zed
(n=248). Patients using rescue t5 nedications were classified as treatnent
failures. The safety popul ation (n=244) conprised those random zed and
dosed. B8 BUi ents were not dosed due to ineligibi PEEYSOIERI st atistical
tests were two-sided and at the 5 percent |evel of statistical
significance. Three pair-wi se tests of each active treatnment conpared to
pl acebo were perfornmed. Remi ssion and response rates were analyzed by the
Cochran Mant el - Haenszel chi-squared 20 test (general association) (Landis
et al.,dardint'1l. Stat. Rev. 46: 237-54) using country as strata. The

ef f ect ovariates on remnission and response (yes or no) was anal yzed at
week 6 usi MgmpgrephistcheragtesigtiessEPAlscorFheiteohidiprase, andpedisitiogoweseibj ect s per group
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| evel to et ect a ence in onse rates assum ng a 40 percent 25

r es pHnsmogt patients werg FRseiviag aﬂmwﬁﬁﬁmt}’r R inghding S¥SAvempads B8tponse rate in
t he pla&ﬁg mg&% h fixed effects
for countr %elgngﬂf ?‘eég?pn@ﬁ?“g%“?ﬁ?@ﬁ%@%ﬁ B aréeﬁt8 \rtlueyrrean CDAI

: decreaslé?sceﬁtbmﬂlM@Dlltloﬂ@fag@éﬁt%sb@ﬂ@!}ﬂ?MMSf'thdf% pm dffe SMREDTEEL | ve treat ment
groups &%&ﬂ&:@h@%&@ mr,mepmsegrhﬁﬁsm 5,Gnd 6 Bhd 348, P0kgles and 1 BDQ dat a
wer e ‘anal yzed using th | coxon- Mann- Whi'tney 30 test to conpare the
change M @@uqblgﬁém%m@w%ach of the three active treatnent groups
and ?)I acebo. In a prospectively planned analysis, the Creactive protein
level s Wer?Anmrmareﬁw&&um@thmbﬁmwcbmM@ﬂneen@@wmmwpper limt of
the normal range of 8 ng/1 at base-line (week 0). 49 25 August 2006 WO
03/ 072040 PC&ﬁAuﬁﬁaﬁsQﬁMl Resulﬁ@cMrmgrﬁ@ht/ﬁcchaua%ﬁm stlsc@ucn@Al scores,

rﬁ%“e'(' canjr At the ti %gznt 35 El_ng

| o ﬂgf o3 el g
were r eqRENELE L hgat! % CotdEEyel ng:
- per cent )Meamsaimess:bﬁramrd@e* 46 t zmo@& T ceastz)mzo)r 298 (219-442) 296 (210-429)

“azat hi oiseasesitss- mer capt opurine (18 to 37 percent vm th or wi t hout ot her

st patients
s (48 to 64

‘agents. Tivﬂent y-seven patients W@irew @&t h 2( f@) conpl eting
12 weeks: S i n the placebo gr *') and Qf‘a ) and he °)3+3 and 6+6
: cO omc !
g/ kg nm A migab groups, resp : 0% ABLE 55
- CHARA i% dANRKNEDI CATI OUB(:;ZQ\-BO)BASEﬁd.( ARl STdy %ACEBO 3+0
I\/G/ KG 3 ddieBiodyld KG _
No concomitant medications® for 12 (19%) 11.(16%) 9{14%) 5(10%) _
Crohn's disease
5 ASA compounds ' 30 (48%) 40 (59%) 42 (64%) 30 (59%)
Oral steroids 31 (49%) 31 (46%) 37 (56%) 32 (63%)
Azathioprine or 6-MP (+steroids) 2(35%) 25 (37%) 17 (26%) 9 (18%)

*Eight of 248 patients had a CDAI score <220 at base-line. Five of these 8 patients
were eligible (CDAI>220) on the basis of their screening hematocrit, which was the value
15 = available at randomization, but had scores <220 when subsequently recalculated using the
. base-line hematocrit. The CDAI scores for the other 3 patients were incorrectly calculated at
the time of randomization.

*5 ASAs, steroids, or immunosuppressants,

20 Clinical Responses, Remissions, and Mean CDAI Scores

The proportion of patients achieving a clinical response (i.e., at least a 70 point
reduction in CDAI from base-line) was statistically significantly greater than placebo in all
three natalizumab groups at weeks 4, 6, and 8 (Table 5 and Fig. 6), and this effect persisted
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Patients random zed 63 68 66 51 Mean age and range (yr) 34(18-68) 36
(18-66) 36(19-64) 35 (19-62) Mean di sease duration and %ﬁg‘suwpﬁ}ﬁ 8.9
(0.3-64.3) 8.4(0.5-27.5) 8.1 (0.5-22) 7.8 (0.6-29) Mean base-line CDAl and
range*. 300 %186-447) 288 (211.427) 298 (219-442) 296 (210.429) Di sease
site: IWRAHRYP2409 9 (139 17(26% 12(240/.) Col onPC/YYPAYY " 16(24%
16(24% 16 (31% Il eocolonic 37 (59% 43(63% 33(500/6) 23(45-/.) Gender:
Femal e 33(52% 41(60% 36(55% 26(51% Mean wei ght and range(kg)
68(42-100) 66 (41-95) 64(44-97) 69(44-98) Concom tant Medications No
concomi thengh weeklil 2 ttthedws grofipsrthat REdiosh)? infugidrB 9§ naglizueah. Frepdsdod Crohn' s

di sease, (489 .4 . 9 Oral steroids
31(490/‘??”"@%4‘%8’@?‘%@ Hé’gg‘*/"f‘l‘?s%“i‘(‘ g%g‘fa%g‘{a/i)%%% gﬁ"?‘%“ﬁéﬁ%?& ﬁ\(/op (ast er oi ds)

2( 350/ . eamient, 3bthe 33 mbke/matplizgmel) S04p deogdtratedd sttisiically significast had a CDAl score
<220 at . = Lo ' - e ' i€l CDAI ?220) on
t he bas?lggrg‘ﬁe# %ﬂﬁ}acgggﬁﬁ?ﬁgpﬁgn&g %12[5:‘%‘0 !tr ,ﬁlg\t}\%feg%q{ v?/asb%% %le\% ?Ja‘él 15 avail abl e
at randoPikssorte (Fableip)egrieadthdhegespanse ppdfindingn subsequent |y recal cul at ed using
the base-line hematocrit. The CDAl scores for the other 3 patients were

i ncorrect cul j r ] | G ﬁlgﬁs steroids, or
immnosup’ipﬂ#%]ggg'nt sl.&trg%b |5§|S{(§§IANI3§ B@éﬁ‘é gg%%?ﬁ?@%%ﬁs}t@%ﬁ Mean CDAI Scores
The proportion of patients achieving a clinical response (i.e., at least a
70 poi nfIMEP&INFCt i on in o om#ég”éqf‘f‘?l ne) JHAYCKS at | §fﬂ“&‘é@? significantly
greater than placebo in afil® thr €€ Nigal | ZUNBR— 0UPS  Afy-BGEKS 4, 6, and 8
- (Tabl e=5—anmo—Frg. ©6), and [hil&wﬁsf(ﬁ‘fé R?-EF‘sb)S[ €d 50 25 August 2006 WO

03/ 072040 PCTI US03/ 05421 t hr qygh Wﬁfw% n the two groups that received 2
infusi v ot TZ0 2o P b T OV eTTE 1 ‘.- esponse rates
were ob8&"Ve s early as %eks 3 gnt, and the 3+3
ng/ kg natal i z Ut group denonstrate y signiticant

di f f er eWeek 4 r om pl acebo aP(lthis ti re@Gppint. ROANts forlIW decrease from
base-line i nPrden 5 CDAl score (Tabb#26) agre@0¥ith t he0O&Eponse rate

LIOQ?JLR_?_%%T ILI.IE e?xéipomtTES lq(:'ZﬁEM SSIzwgf\ND G_Iﬂl(“qf\L RESP%§ IN THE I TT

P value 0.757 0.030 0.533

- Week 8 10(16) 19(28) - 27(41) 22(43)
P value 0.1067 <0.001 <0.001

“Week 12 17(27) 19(28) 28(42) 21(41)

P value 0.992 0.042 -0.091

RESPONSE (>70 POINT DROP)
NO. OF PATIENTS (%)

Week 2 - 19(30) 31(46) 36(55) 22(43)

P value 0.081 0.004 0.136

Week 4 18(29) 32(47) 41(62) | 27(53)

o P value 0.029 <0.001 0.006
Week 6 24(38) 40(59) T 47(T) 29(57

P value ° 0.022 <0.,001 0.039
Week 8 22 (35) 38 (56) 44 (67) 28 (55)

_ Pvalue - 0.018 <0.001 0.028
- Week 12 27(43) 34(50) 40(61) 33(65)
P value 0.503 0.033 0.018

10 Bold highlights the statistically significant results when compared to placebe.
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TIME PO NT PLACEBO 3+0 ME KG 3+3 MF KG 6+6 MG KG (N=63) NATALI ZUMAB

NATALI ZUVAB NATALI ZUMAB (N=68) (N=66) (N=51) REM SSI ON gTpaeust?88) No. OF
PATI ENTS (% Week 2 6(10) 10(15) 13(20) 6(12) P value 0.328 0.127 0.745
Week 4 9(14) 21(31) 19(29) 15(29) P value 0.02 0.027_0.028 \Wek 6 (prim
endpoi V9 0¥92¥%) 20(29) 29(44) 16(31) P value 0. 757PB¥FY*533 wek 8
10(16) 19(28) 27(41) 22(43) P value 0.107 <0.001 <0.001 Week 12 17(27)
19(28) 28(42) 21(41) P value 0.992 0.042 0.091 RESPONSE (?70 PO NT DROP)
No. OF PATIENTS (% Week 2 19(30) 31(46) 36(55) 22(43) P value 0.081 0.004
0.136 Week 4 18(29) 32(47) 41(62) 27(53) P value 0.029 <0.001 0.006 Week

6 24(38) 40(59 > | . 039 Week 8 22 (35
38(5%) )44(6(7) )28?%&#%13 \%E?%%S%%@Ai%?@%@%%f‘gg%ﬁgé@gk 12 27?43) 34( g0))
140(61) BOEFSNP val ue CPSEE0 0. 033H0IGHES 1 HBHFE ) ghIGiE_ 4G { he

statistically significaf *Pesul {‘&4™HE MARS1 25 August

2006 WWW OS54 2] ‘t % RS LI NE I N MEAN
CDAI SCORE fi TI C € KG 6+6 M4 KG (N=63)

NATALI

7o

P value vs. placebo 0.061 0.001 0.103
Week 4 373(88.8)  79.9(89.5) 100.7 (76.4) 84.2 (90.5)
P value vs. placebo 0.004 <0.001 0.003
Week 6 49.3 (97.8) 81.5 (86.1) 119.4 (79.1) 97.2 (94)
P value vs. placebo 0.042 <0.001 0.004
Week 8 49.7 (99.5) 82.4 (87.2) 117.8 (90.7) 106.9 (102.9)
P value vs. placebo 0.053 <0.001 0.001
- Week 12 63.1(1039) 701 (9L7) 119.2 (111) 112.5 (96.4)
P value vs. placebo 0.729 0.001 0.008

Decrease from baseline is defined as (week 0-week n)
SD = standard deviation
5 Bold highlights the statistically significant results when compared to placebo.

Four weeks after the first treatment, and before patients received the second treatment,
all three natalizumab groups had a statistically significantly higher rate of remission
compared to patients in the placebo group (Table 5 and Fig. 7). However, at week 6, the

10 . - -prospectively defined primary endpoint, the proportion of patients in clinical remission, was
statistically significantly higher only in the 3+3 mg/kg natalizumab group compared to
- placebo. At week 8, both groups that received two infusions of natalizumab (cifher 3or6
. mg/kg) demonstrated statistically significantly higher remission rates compared to placebo.
- Atweek 12, the 3+3 mg/kg natalizumab group continued to demonstrate a statistically
15 - significant benefit over placebo for clinical remission, while the 6+6 mg/kg group

demonstrated a strong trend for benefit over placebo for this outcome.

Predictors of Remission or Response
Using the results at week 6, an analysis was performed to identify base-line variables

20 - that may predict remission or clinical response. The variables examined included site of
disease, duration of disease, base-line CDAI scores, concomitant use of oral steroids,

concomitant use of azathioprine or 6-mercaptopurine, and extraintestinal symptoms. Base-
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VMEAN DECREASE | N CDAI SCORE FROM BASE-LINE (SD) Week 2 39.3 (73. 52) 63.5
(74.8) 80.0 (68.9) 60.5 (68.3) P value vs. placebo 0.06356vgest 280603 Week
4 37.3 (88.8) 79.9 (89.5) 100.7 (76.4) 84.2 (90.5) P value vs. placebo
0.004 <0.001 0.003 Wek 6 49.3 (97.8) 81.5 (86.1) 119.4 (79.1) 97.2 (94)

P val ueW993084dcebo 0.042 <0.001 0.004 Week 8 49.7 YGEUHYOHI 4 (87, 2)
117.8 (90.7) 106.9 (102.9) P value vs. placebo 0.053 <0.001 0.001 Wek 12
63.1 (103.9) 70.1 (91.7) 119.2 (111) 112.5 (96.4) P value vs. placebo
0.729 0.001 0.008 Decrease frombaseline is defined as (week O-week n) SD
= st andinedCDrd\scat ware signifodntipradictbd of geimtission R<0D0B) paticatewith a/higliegni f i cant
results : : 41 st treatnent, and
bef ore ]f)aa ﬁ%n@@%@%%ge]{) Jﬁgag%g(r)er?l: &Fj E]'egtgﬁe&%% ,EISE gf‘el é}?ﬁ[r({el&eﬁ&nat al i zumab
groups pradictahedikeliioad ¢faespinge. Sllyotier variahles apatyzegiwere nopsignifishotr eni ssi on  conpar ed
to pati S ] . roup (Table 5 and Fig. 7). However, at week 6,
the 10 %?%@g’g@{#@gf‘@ﬁgﬁpﬁ’gﬂ primary endpoint, the proportion of patients
in cbkinical rem ssion, was statistically significantly higher only in the
3+3 my/ Kei Ld.zumab group conpared to placebo. At week 8, both groups
that re wo infusions of natalizumab (either 3 or 6 no/kg) :
denonst r at ecdh atisticakiyt significpny imprenementdmmednyBRQ gensss wagphseedinall at es conpared to
Pl aCeb 0yl WA Ktmbdt prdufiat wick V3hfSHed B pRLdbE UBP R S WALGRNT | nued to
denonstrate a statistically 15 significant benefit ovér placebo for

cl i ni catreatneant graips that regeiviedtworiefugons oﬁw@r@b@aﬁmqﬂéﬁhﬂ’fgmﬁw% strong trend
for .pe i I redi ctors of Rem ssion or
ResBQnggzt&sef%\éﬁgt}?@tlﬁggﬁtﬂ{saﬁghtetpv%g%ﬂ%{ébﬁjﬁglgglgrzgl ysis was perfornmed to identify
base-line variables 20 that nmay predict rem ssion or clinical response.
The vari abl es exam ned i FaBUE&d MEAYIBPQ SgPRRSase, duration of disease,
base-1ine CDAl scores, concomtant use of oral steroids, concomtant use
of azatBMEPONTe or 6- nBFACERA opur HHIMG/ERd exBTIMEKest i N6 MG/KPt ons. Base 52
25 August 2006 WO 03/ AN26R0 POTATASEYMAB A2 NATALHAMAER| NATABIZEMARS g
significant predictor of rem ssiofN¥68x0 001) N i ent s (FFH) a hi gher .

base- | _ne CDAl we ess |IBREISEORR MEAN( E} e on. _However_ base-1ine
-CDAI diWeekcd predi ct 1301{é5-192k el i 130 (i2-188) r esI36GeSDAl | 131 (Bérl%ar i abl es
anal yzed were not significant _
: Week 6 142 (61-219) 157 (81-221) 163 (99-211) 155 (67-224)
P value : 0.008 <0.001 <0.001
© Week 12 | 145(61-217) © 151(81-221)  163(86-221) 153 (64-215)
P value 0.486 0.021 ' 0.014

Bold highlights improvements in the IBDQ score when compared to each treatment

15  base-line.

C-reactive Protein
Patients who had elevated levels of serum. C-reactive protein at base-line received
- periodic assessments of those levels during the trial. Those who received two infusions of
20 natalizumab exhibited a significant decline from base-line in mean serum levels of C-reactive
protein compared to patients in the placebo group (Fig. 8). The improvement was maintained

~through week 12 in patients who received two infusions of 3 mg/kg natalizumab.

25
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predictors of remi ssion or response. 5 Duality of Life A statistically
significant inmprovenent in nean | BDQ scores was observed2$ Auvgpgt 2006

nat al i zumab treatnment groups at week 6 conpared to placebo. By week 12,
only the treatnment groups that received two infusions of natalizumab
conti nu¥B %Y 288ve 1 BDQ scores to that were significahtTPSHOEr than the
pl-acebo group (Table 7). TABLE 7: MEAN | BDQ SCORES TI ME PO NT PLACEBO 3+0
ME KG 3+3 M3 KG 6+6 ME KG (N=63) NATALI ZUVAB NATALI ZUMAB NATALI ZUVAB
(N=68) (N=66) (N=51) |1BDQ SCORE, MEAN (RANGE) Week 0 130 (66-192) 130
(52- 1883afaRemdTofesabilit) 123 (55-194) Week 6 142 (61-219) 157 (81-221) 163

(51.221) 16° %3%*%%%*‘“&%&*?‘&%&5?%?‘% p e 8 e 8 5t b

hi ghl i géwdy penqedr Simdlapmpmbers f patienty BDCeack growr withdrewdtompthe skdtfor each t r eat ment
15 base; d%rgleeever&\s{ Qaé:itn'ﬂié%la&bgtg?duﬂ a8 Og?k 28R AR Bofy, 3ifde savel s of serum

C-reactive prote base-ine recelved ~periodi c assessments of those
| eve$ s wgkg frﬂgalnzmabtgrqumandmdh@ﬁm/kge@@hmb giaep)i Qverell, dhpatishts 20 nat al i zunab

exhi bi tg réd%&ﬂhs_faamteva@ gmehram&a@@sécla% e?ﬁﬁbosg%uwﬁlevels of

Creacti protein conpare 0 patien nthe p roup (Fig. 8). The
i rrprovemélmi"mdlgmlmbﬂfem 3timthe grifrmgllsgnatalizuniah S19p,i2aé 6 in tgﬂﬁﬁr ecei ved two

i nfusi Eﬁlmﬁﬂefb I AL 072040

PCT/ USgrgglk 421 Saf ieélg) yﬁgm sbrﬁdg?&ggﬁsgﬁeggﬁé?a |zu%%foe%?%g%%tyn§ncfp@at al | dose

| evel s #nd songatere fig); te maiettyrrercipgtivl admassiensifor opmplications gesympEMsod. Simi | ar
nuner SasEUcla&ﬁWnﬁ@bs Tfmé ﬁﬂfﬂb@é%ﬁpaﬁéx%‘& é!ﬂemﬂ,f tf‘e‘éﬁrfeﬁtfla'fﬂe} ﬁta‘d‘{'é:'éiy for adverse
events (1.e., in the placebo group, 1 th %) nat al i zumab group, 2
in the @sms Berﬁgfmvégrlmﬁt@amozmwgmsws 53&%? Psrcmmmﬁ@pm ogfRaPInat al i zumab
~group). (7@}5&5&5 mth@’im@&&ba@difz&nabrg?dﬁﬁrst??@h &rc%ﬂfin%%@ﬁ'}éﬁ{g%ﬁtaﬁz&ﬁ% during the

mai n st ud hase . ) In th acebo gI’OU%
: group, and 41 (80 percent) in the 6+6 mg/‘kg natahzumab group. Table 8 shows adverse

events not related to CD with an incidence at least 5 percent greater in a natalizumab group
15 - compared to the placebo group. None of these various types of adverse events were
_statistically significantly different from placebo, and none are deemed to present an

- unacceptable safety profile for the use of natalizumab in patients with moderate to severe CD.

TABLE 8: ADVERSE EVENTS NOT RELATED TO CROHN’S DISEASE WITH >5% INCIDENCE

20 . OVER PLACEBQ AND QTHER EVENTS OF INTEREST
PREFERRED TERM PLACEBO 3+0 343 616
. N=063(%) N=65 N=65 ‘N=51
Chest pain 0{0) 2(3) 2(3) 4(8)
Conjunctivitis | 0{0) 2(3) 5(8) 0(0)
Dizziness 0(0) 6(9) 3(5) 0(0)
Fever 1(2) 4(6) 3(5) 4(8)
Flu syndrome ' 6(10) 9(14) 7(11) 10 (20)
Headache 20(32) 19(29) 27 (42) 1427
Pain 4(6) 4(6) 4(6) 11(22)
Sinusitis 040) 0 00 3(6)
OTHER EVENTS:
Infusion reaction* 0(0) HI()] 1(2) 1(2)
Pts with anti- 0(0) 8 (13) 4(6) 1(2)

natalizumab antibodies
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in the 3 ng/kg natalizumab group, 8 in the 3+3 ng/ kg natalizumab group, and
6 in the 6+6 ng/kg natalizumab group). No serious adver 32A8gen#£280&er e
assessed as related to study drug and none were fatal; the mgjority were
hospi t al adnlsS|ons for conplications or synptons 10 associ ated with CD.
The nunB8P¥3#M0pat i ents experi encing treat nent - ener gBhFUHHIA2 e  events
were simlar in the various treatnent groups: 52 (83 percent) in the

pl acebo group, 51 (78 percent) in the 3 ng/kg natalizunmab group, 57 (88
percent) in the 3+3 nop/kg natalizumab group, and 41 (80 percent) in the
6+6 ny/ kg nalewding torintsryption pr cessafion of Blugiwws adverse events not related to
CD with an incidence at |l east 5 percent greater in a natalizunmab group 15
conpared to the placebo group. None of these various types of adverse
events wer e Aninafalizmmplantbodiesiwere defecedrin | natalizpmshetrrate poigntp(7Tacebo, and none

are deeﬂ&&.ﬁé&v%@?f e, paua@sc\ﬁm%émb@e ﬁafn%ummaﬁgﬂdbsmés%mtdae use of

nataliz I'n patients wth noderate to severe CD. E 8. ADVERSE
EVENTS ™ot likely tnPrmsrigwoe @RG%N'S@VBPfSEﬁSE‘SWVFHe S%Ig ﬂhmoh@ENtEh@GOOJER PLACEBO

AND OTHER EMENES:4 gfdeMgEﬁg,ggm PREFERRED TERM PLACEBO 3+0 3+3 6+6 N=63(%)
N=65 N=65 N=51 Chest pain 0(0) 2 (3) g%% 4 (8) Cbn%unct|V|t|s 0(0) 2(3)

‘5 (8) 0(0) Twp patients sxpenengyd igfusion resstipns) indothhe eveatpequrred during the)  3(5) 4( 8)
Flu syng &mf@ﬁ&ohp‘aﬁéﬁ}uﬂ?&%)‘n HE 02 zuml @%ﬁé&f erichded Qmpidiisee) 27(42) 14(27)
Pai n 4(6) @g MZ@ Si nu3|t|s 0 (0) 0(0) 3(6) OTHER EVENTS:

I nfusi omilg} W@ pubsqapently found to bppasitiye fof apfirpatalizgnal) 8 (13) 4(6)
102)  -nahigddict URDReANTh tREUb R /ke fatdRudibIHG D %&Qﬁ@nae nf{6eRd® PCTI USO3/ 05421

*Leading to interruption or cessation of infusion.” Anti-natalizumab

ant i'Bodtiebing apd coughinge dhesg symptorss resbved Wishontisatmeah anddhqnsfisnéess (7 percent) at

week 128111)&&5@)1 foundla bé ﬁ‘éﬁﬁtﬁre‘fértd@tu%te‘%ﬁﬁ ARhBuAM dnb@g! | zumab anti bodi es were
no more Iikel'y to experience an adverse event or_ serious_adverse event

“than thos e Mbouﬁhaw epspestivelst defined primary pfficac sedpeing (fHeienl EMiSHBd es.
. defined as CDAI < 150 at week 6) was statistically significantly superior to placebo only for

the 3+3 mg/kg natalizumab group, significant benefit over placebo was observed for this
15 outcome at 4 separate time points for the 3+3 mg/kg group (weeks 4, 6, 8, and 12) and two
time points for the 6+6 mg/kg group (weeks 4 and 8, with a trend for benefit at week 12).
Combined with the findings that the proportions of patients experiencing a clinical response
© (defined as at least a 70 point drop in CDAI from base-line) were significantly superior to
~ placebo for all three natalizamab groups at the week 4, 6, and 8 time points, and at the week
20 - 12 time point for the two treatment groups that received two infusions of natalizumab, these
+ data provide strong evidence for efficacy of natalizumab in the treatment of moderate to
.-severely active CD. Further, the beneficial effects of natalizumab on clinical response and
remission rates based on improvements in the CDAI are corroborated by significant
improvements in health related QOL, measured by the IBDQ, and improvement in serum C-
25 - reactive protein, an acute phase reactant used to quantify generalized inflammation,
The dosage levels of receptor saturation in the CD trial are comparable to the dosages
- of the MS trial, and thus receptor saturation levels should be comparable in the CD trial.
Receptor saturation levels in the CD trial are thus associated with decreased levels of
inflammation, as demonstrated by C-reactive protein levels and an improvement in overall
30  patient well-being, as demonstrated by the CDAL
No serious safety concerns were identified for any of the natalizumab treatment

- groups. The percentage of patients developing detectable anti-natalizumab antibodies was
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Two patients experienced infusion reactions; in both, the event occurred
during the second infusion. A patient in the 3+3 my/kg AafaERrgdRed group
experienced synptons of mld itching and erythema, and was subsequently
found to be;o ositive for anti-natalizumab antibodies atient in the 6+6
ng/ kg AP A 2Mab group experienced synptoms of nildF (iBU$“E’)8§ﬁzhg and

coughi ng. These synptons resol ved without treatnent, and the patient was
subsequently found to be negative for detectable anti-natal i zumab

anti bodi es. Al though the prospectively defined primary efficacy endpoi nt
(clini daw,anémewwo sdequss pdverseiey etbrwsociateintthalptegiabldentnatplizymeh at | stical |y
signi figg % superior to placebo only for the 3+3 ng/kg natalizunmab
group, S|gn| icant benefit over placebo was observed for this 15 outcone at
4 separ at e Therpressuyishudy providesicomapeding eyigence)fog the gffectiviaess sndgolembiliy  and 12) and
two  tigmg, HQ#%B%m&%@?&MM@&@%&G%G&& émﬁ:@ﬁlgﬁsanwth a trend for
benefi t tp nbi ned with findings that the proportions of
patlént%ﬂ@wpﬁpf@ﬁtﬂm@ieﬁt‘*@ sepiere @D. Ireaddivipm dhe eyiderce ﬂ’é@ data pegvide halst a 70 poi nt
drop i nyGA mé@%ag&%ﬂ ib SR lURE ﬁaeaiagie;hffar%%gtmpe%me%ssibﬁl pl acebo for
all three natalizunab groups at the week 4, 6, and time points, and at

t he weetkatfigs llleﬂlltYrmﬂY;bBFﬁte brqgﬂlym%lcqb@wﬂw@am@ﬁpfﬁvmwwner ecei ved two

- infusi apg iffamAfRiod) disekdaBb, these data provide strong evidence for efficacy
of natalizumab in the treatnent of noderate to severely active CD.

Further, the beneficial effects of natalizumab on clinical response and
remygsion rates based on inproyga®piizj n the CDAl are corroborated by

si gni ficant |rrprovenents in health rel ated QC]_ neasured by the I BDQ and
i npr oveneR&HE; ALIZEMABONGIR IVATER LEYLOCY TES INA(IRVEr eact ant used to
quantify gener alized inf Ilma[m%ygm[‘gggg@e | evel s of receptor saturation
inthe CDtrial are conparable to thé dosages of the Mstrial, and thus

receptor saturation |evels should be conparable in the CD tri al | Recept or
“sat uration [The/teficking of lgakogyts subsets)is gy dvedpig the patogenesis elinfigmmptoatecr eased | evel s
cof 4§ nfdomehs@rcmmsmﬁﬁeemﬁﬁam&@ Aamr&e%ﬁ@daamef@m&ﬁe Righa@¥e! s and an

i nprovenent in overall gatl en ein dermonstrated by the CDAl.
No ser iastpss @a‘i@%‘?ﬂf@@ﬁ?@éﬁﬂ}% oiesg Batity e erpressed Qrall Agocytes SRRt nat al | zumab
. treat W%huopgflpue%ffecmamﬁgzsmgﬁgﬁatmzuﬂ% (A8Rben@RYAkiePiNEsisiet ect abl e
.anti-natalizumab anti bodi es was 5 August 2006 WO _03/072040

PCT/ USCcwating Jeukegyte sulsets mpumabkillgs @(mll%@ﬂlaeﬂ)@t"%EV@Fé@%‘(Fe nts associ at ed

W th d%ﬁsﬁﬁm&&b@\m ulsaeélﬁaénzslmﬁ 1B AIRQALRshsly DO sRIVAIRRE siigibigly provi des
conmpel I'ing evidence for the effectiveness and tolerability ~of alpha-4

i nt éyri Biglom pEnsfalisnmeb prafiycsd rastaingd misg dn dicelatingpatipheml Blegd ¢ i ni cal signs
and s SYRBL/ATE HimASdnl WeIRPHRLRER (10siR GYEN Kelill) inkivedfiiokicRp, the evidence

t hese data provi de t hat
s study with Antegren™ in cynomolgous monkeys with a six-week recovery,” Athena Report

1998, No. 723-013-098). However, it was unknown whether natalizumab could have

differential effects on leukocyte subsets, given that all leucocytes except neutrophils express
25  alpha-4 integrins.
' Methods. eucocytes extracted from peripheral blood of 30 Crohn’s disease (CD; 18
~. natalizumab, 12 placebo) and 10 ulcerative colitis (UC; all received natalizumab — no
placebo) patients pre-, 1-, 2-, 4-, 8- and 12- weeks post-infusion were analyzed by
fluorescence-activated cell-sorter (FACS). Serum natalizumab levels and disease activity
30  scores were measured at each time-point. _
Significant changes compared to baseline (p <0.05) and correlations were tested by
Wilcoxon and Spearman tests respectively. Wilcoxon signed rank test for analysis of

.changes in leukocyte subsets were compared to baseline within treatment groups (p<0.05
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al pha-4 integrin antagonismis an effective nmechani sm for treat| n

rai ses the possibility that this nodality may be nore b#d taﬂﬁ?ﬁ I cabl e
to the treatnment of chronic autoi mmune and inflamatory d| seases. 10
EXAI\/PLE THE EFFECT OF NATALI ZUMAB ON Cl RCULATI NG ACT] VATED LEUCOCYTES I N
ACTI VE WP 7AMTORY BONEL DI SEASE The traffi cking o?CT’EWF%‘%‘[e subsets is
I nvol ved in the pathogenesis of inflammtory 15 bowel disease (I1BD).
Because al pha-4 integrins are key mediators of |eukocyte migration across
t he vascul ar endot helium being that they are expressed on all | eucocytes
except deneles signjfiehtice); Spesemanfrankcomelasion fests wargluged o #pppskeprishation | zunab

(Ant egrﬁé&ﬁege)wls mdngramqme@@%ﬁmmaﬁ fe%l%umkacw&%&sﬁ,mbset s, natural
Killer s anf activated T cells in active |nflarmatory bowel

di seasepayents eepivdingmp@iiumabt had al so previ ously been shown that a single 3
20 my/ kg 'nfvla.%dugao&afwam@ﬁ inﬁeamyqfrﬁﬁuﬁmmamwmmﬂmm%agm circulating

peripheral blood |eucocytes in aninals and healt h%\ﬂvol unteers ("A

si x- fronatiensui foyr, pightand eielyg aveeks ppstinfusions ThedymphemepA metipdn TA+ i n

cynonol ADHENE) WhdRedro Sothte RS K ripHEROMSI M ympHOE to 1998, No.
723 013-098) Howev)er |% \7\/as tfnkno%;w whet h eyrmpnat)gﬁr(%%g éoould have

differ emalyw bymyliseler fhrescsngecstraied stitsarer FAGT: Peston Rigkensgn, Oxfeide ocyt es except
neut r oppk} & c&zj@kﬁ&.&wth&n&lr@k)aoﬁwarmwm 1%@9@ IeRACYE:es extract ed

from peri pheral blood of 30 Crohn's di sease (CD, nat al | zumab, 12

pl acebo}76z834 Tho peitcatapaiof PRL 3 pressing ﬂteu@lowmg|mar1@esé7%@eqal§ﬁdalrsmgu mab - no

pl aq@boﬁA@%nh ai: @D@9$ee11}*rcnaﬁ (Tél:n), cB3 (;iam‘cél% TERBKE cBfsEpd nfusi on were
anal yzed | uor escence- ac FACS). Serum nat al i zumab
level s @ﬁaﬁfﬂméé‘é@ﬂ) abg (WFW‘C%PE@WJQWP‘ECW@H )-at each ti me-point.

Si gni ficant Tﬁ@&%ﬂ&egmo@%ﬂs@xﬁ@s%ﬁ% th8 Gctivation Antidens Gd, cp2I @l ations were
tested by, W/I coxon and earman tests respectively. W] coxon signed rank

 test fo‘?ha'aﬁéF‘Vﬁ?‘%‘mo?freceEWQn%@%‘S CR6Y adilypR W§{95%“é§“§°dv@ra§dlﬁ?5ﬁbar ed to

basel i “ﬁan)é"é(CbeisA b hRIGHHRAY (CH4SROPT (dlisEbsOi® ardBNROT Aet@DsZ90631). WO 03/ 072040

PCT/ US03/ 05421 dénotes significance pearman_rank correlation tests were

useds t olhgPereadage BFWF%C(SBFPWS%F\%'&&BQ esssing the 4r11yasiop aRtigeist er s,

nat al i zoBunk Y RLSR #6E akEMkRe¥d € subsets in those patients receiving
nat al i zumab. Venous bl god was taken inmediately prior to

“nat al i zumabRewie issinonhil ameyta Band § sl pounts yere @gmﬁwsﬂy rigedfor ej ght and
twel ve yeeks (&gﬁgta'llhﬁ}ifléﬁs "Igﬁll Fl% *t EB%HQ,WOQFBTMMW“MG@MQW Denmar k) was

usedt0|solatethe peri phera hoctes ( PBL5) prior_to
increased as compared to baseline levels. Neutrophll and basophil counts were unchanged. T

20 cells expressing the activation markers CD25, CD26, HLA-DR, CD8DR, CD8, CD28,
. CD45RO and CD45RA were significantly raised compared to baseline at >4 and 1 week in
ucC and CD patients respectively. CD38" and CD69" T cells were raised at>1 week in UC
‘patients only. NK cells were unchanged post-infusion in all patients and NK-type T cells
© (CDS57") were raised at 1 week in CD patients only. No significant changes in gamma-delta
25 - (y8) T cells were found in CD/UC patients. Changes in T cell subsets did not correlate with
disease activity or serum natalizumab levels. The leukocyte changes found post-natalizumab
were not detected following placebo.
‘The lymphocyte counts remained elevated at 4 weeks post-infusion in both Crohn's
- disease patients (p=0.002) and in those patients with ulcerative colitis (p=0.02), before
30 . returning fo pre-treatment values at week 8 (Gordon et al., 2002 Aliment. Pharm. & Ther. 16:
699-706; and Gordon et al., 2001 Gastroenterology 121: 268-74).
- The effect of natalizumab on circulating eosinophils and monocytes are shown in

" Figs. 9A and 9B. The neutrophil and basophil counts were observed to remain unchanged in
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changes in | ynphocytes expressing activation antigens were detected at
isolated tine points only in Crohn's patients (Table 1033 Apgwitd0dp
LEUKOCYTE SUBSETS | N PLACEBO TREATED CROHN S DI SEASE PATI ENTS 10 Subset
Week O ek 2 Wek 4 Wek 8 Cells Mean SD Me SD Mean SD
Mean sd%@li’yé?‘ﬁ Lynphocyt es .60 .33 .55 .36 .82 @@”‘?@éﬁ% .51 .31
Neutrophils .21 .75 .18 .48 .86 .36 .61 .26 .91 .15 Eosinophils .19 .16
.17 .13 .15 .13 .20 .12 .14 .10 Basophils .19 .30 .14 .09 .09 .07 .09 .03
.08 .05_ Monocytes 60 .33 .55 .36 .82 .67 .48 .29 .51 .31 Table 9 Mean
(SD) | eliielfe” sTEEANRYKYREKERS §Y RLACEROTBBATER GRAUMGHRISEASEENTIENTS f f er ences i n

any gr digapsetoNpPaviek & O &Rl NG WEEK Uivedkdl UEWeelo®8 ZP wobkd@st| 2006 WO
03/ 072040usPCT/ YSGBY OBYPMeaifalsh @ Me@n ID Chedn AND M MORKEREG | 8% PLACEBO- TREATED
CRCHN-CéEWﬁgAQn PATLENTS_.. Subdet _\Week| 0 Week 1. \Week 2 \Weok 4] Week 8 Week 12
Cel |'s NEAMPRSH Nean S n n an SD lean_ SP 1Q@nL Lynphocyt es
.36 . 57| pckaps 57 3 '90%.934'%?9%/'@?28?74%. 620§. 8%/? T a('?z)i 99| .53 .81 .56
.28 .88 .98 .84 905 537P .8117.56 §l2s CDgbt 9818 341195 1270 O7y7. 275;. P2 .17 .17 .18
.15 .22 Coe#  CIP26+ .49} .32 .38 .27 .80 .61 .54 .49 .E§4 .55 .p8 .43 CD4A5RA+
d8 a2 w22 27 arlas us | 22 w7
CD26+
49 32| 38 27 80 6711 54 49| 54 55| 58 .43
CD45RA+
74 4| 51 39| 95 69| 68 59| 68 57| 84 56
CD45RO+
42 20|31t a8 50 27| 3 2| .42 35| 50 .33
CD38+
42 29|30 23| 46 38| 35 27|33 25| 40 .25
CD69+
14 20| 67 gt | a3 gz es 6| a2 22| .00 .08
HLA-DR+
d9 g0l a5 e8| 2 2|06 a1 0| 2 s
CD8+
I 9| 89 w6 | a6 5| 09 07| .08 05| .12 .1
CD3+CD28
+ 2 nu| a6 ar{3 2022 2|2 u8|2B .U
CDS+DR+
Mmoo ws| a6 us o 07| 08 05| a2 .1
CD57+CD3 & :
+ |08 06| .06 .05(.00 .o | 07 .64 | .07 .05 .0 .5
CD16+CD3
- 109 | a2 w9 | a6 8| 09 ¢ | a2 g2 | a7 g
TCRy5+
Al a6 |08 w9 | a8 28|00 3} 09 w00 | a1 .0
KappaMADb
+ {02 0203 05] .05 08| .07 09| .03 04| 10 01

Table10 .- = Columns show mean counts (SD) of T cell subsets and NK-type cells of
Crohn’s study placebo patients compared with baseline values (Wilcoxon signed rank test;
p<0.05). Significant differences compared to baseline are shown in bold. Standard

5 deviations for each mean are shown in italic numbers.

* There was no significant correlation between the total lymphocyte counts and disease |
act’ivity score in either Crohn’s disease or ulcerative colitis patients (Tables 11 and 12), nor
were any significant correlations found between individual lymphocyte subsets and disease

10 activity. No significant correlation was detected between serum natalizamab levels and
changes in leukocyte subsets at one, two or four weeks post-infusion. Natalizumab was
undetectable in almost all patients at eight weeks. Thus correlations were not calculated for

this time point.
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.19 .10 .25 .20 .16 .11 .17 .10 .22
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.10 .01 Table 10 Col umns show NRafAnyounts (SD) of T cell
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 ApAugest 2600 o7 33
14 .20 .67 .71 .13 .12 .05 .04 .12 .22 .10 .08 HLA- DR+

11 09 .09 .06 .16

.05 .10 .10 .07 .04 .07 .05 .10 .15 CD16+CD3 .11
.09 .12 .09 .16 .18 .09 .04 .12
. Okpble@d: . 1 BPEARPAN K HERPOMPARING DYMRYOCYT SUBSEE ANDDISEGES . 07 . 09 . 03 . 04

.12 01

7 .19

TCRy S+

.11 .16 .08 .09 .18 .28

subset s and

Crohn's study pl acebo patients conpared WI t h basel i ne

(\I\lll coxon—si-ghed—rank f est—

Qunnufun

val ues gt Fast— p<0: 05}. i i cant—ai-H erences
corn:_)arecgm;sgs baselrRgT e ayeio et agre v?éeg.ilua chﬁzc%w;mﬁs for each mean
are shawn 1n italic nuniders, Th was siani-ficantlcorreliati on bet ween
: m Py SO X/ IO O PR N AP T MO O D N .
t he totérlLl%?-ﬁ‘ﬁr.u e ouRt S aRdai-yase—ard vty seere— e ther Crohn's
di seast C'gg;ﬁl eerptygeqHts prttgp S (TappeS Thoand 14y npr were any
si gni f i [ —CoTTET A 70Ny T UgpEa et WeETT | 0j 9T dpai oy mphargt €] subset s and
di seasqdp«sRaacCTi Vi Toz0 NO_Six@8l T canis cofredafrpn ams defweied between serum
nat al i Zumadrd evel s @ad [chareges|i nobeukpcyitie subselis at -@le,| two or four
weeks ‘fg&88 | nf us on@%ﬁt al 1-37(\&rm . w8l |y dpgsém bl&03i n aﬁfécr all patients
i ks IThu orirel®dti ons 8% o notdlégl byl edlf 1 i i
at eigh HLA-DR 0.9 " 005 -0.01 012 -%% 0.15 I's time point.
CDSCD28 001 -0.17 -0.13 -0.18 -0.04 0.17
CDSDR 0.11 -0.19 -0.18 01 ) 007 0.24
CD57 0.19 0.08 -0.04 0.21 -0.15 0.15
CD16 -0.08 -0.3 -0.15 -0.19 0.1 -0.32
TCRyS 0.34 0.14 -0.31 -0.63 -0.47 -0.66
Kappa Mab 0.11 -0.02 -0.2 0.05 -0.27 0.19
~.Table 11 No significant correlation found between lymphocyte subset counts and CDAI

5  (Crohn’s disease patients) or Powell-Tuck score (ulcerative colitis).
Table 12: SPEARMAN R VALUES COMPARING LYMPHOCYTE SUBSETS WITH SERUM
NATALIZUMAB
Crohn’s disease Ulcerative colitis

Subsets Week 1 Week 2 Week 4 Week 1 Week 2 Week 4
Lymphocytes 0.03 049 0.64 0.1 -0.02 ~0.18
TCRaf <0.11 035 0.51 -0.04 0.28 -0.11

[ CD2s -0.09 . 0.03 0.26 0.25 -0.07 - -0.25
CD26 - -0.07" 028 (.61 0.20 0.22 -0.14
CD45RA 0.19 0.29 0.62 -0.12 -0.25 -0.32
CD4SRO -0.16 032 0.34 037 0.08 039

[ CD38 0.06 0.18 -0.34 -0.01 -0.45 -0.43
CD69 0.02 0:.26- 0.57 0.2 -0.22 0.14
HLA-DR 0.05 0.13 -0.25 0.08 0.27 -0.07
CDBCD23 -0.18 0.16 0.41 0.25 0.07 0.32

| CDSDR 0.4 0.16 0.004 0.08 0.3 .18
CDs7 0.1 -0.06 -0.31 ~0.08 0.03 ]
CD16 0.22 0.19 -0.5 0.13 0.37 0.25
TCRYS 0.002 -0.16 -0.2 0.21 0.61 0.6
Kappa MAb -0.07 0:27 0.29 0.41 045 -0.41
Table 12 No significant correlation between disease activity and lymphocyte subsets,

10 except for total lymphocyte counts at week 4 (p=0.04).

Based on the above data, a single 3 mg/kg natalizumab infusion produced increased

circulating levels of most, but not all, leukocyte subsets in patients with active IBD.

Circulating eosinophil, monocyte and lymphocyte counts were significantly elevated above
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25 August 2006 WO 03/ 072040 PCTI US03/ 05421 Table 11: SPEARMAN R VALUES
COVPARI NG LYMPHOCYTE SUBSETS AND DI SEASE  ACTIVITY Cr oh#® Augistd@e

U cerative colitis Subsets Week 1 Week 2 Week 4 Week 1 Week 2 Week 4
Lynmphocytes 0.16 -0.37 -0.01 -0.63 -0.19 0.03 TCRa 0.26 -0.29 0.05 -0.59
-0.39 GYO&H30M4p 44 0.07 0.13 -0.39 -0.46 0.17 CD26 BEHYUIBEL o 11 -0.39
-0.29 0.10 CD45RA 0.29 -0.25 0.19 -0.54 -0.39 0.51 C045R0 0.32 -0.27 0.34
0.18 -0.17 -0.05 CD38 0.31 -0.08 0.01 -0.57 0.03 -0.05 CD69 -0.32 0.12
0.12 -0.15 0.28 0.12 HLA-DR 0.19 -0.05 -0.01 0.12 -0.13 0.15 CDSCD28 0.01
-0. 17 -trsdide veues Br at(eaifourGvetkd poGEmIRNGn mast pgienty AWwideganggofl 0. 07 0.24 CD57

0ci0 Qb fuch o iyl 0 sy By d ey O 1 0,7

-0. 27 Othds® expFaskihgactidatipantigepsi Hpwevet NEoelt esuals (GHLE/6D30 woemgleen | ynphocyt e

subset I + 1 i i wel | - Tuck score
(ul cer a%fl%\g‘g& @o’?‘f""?i‘@% a‘?‘ggp ?j ?2‘-9“%;5‘% Wﬁ%ﬁ%ﬁe ,tA}PI NG LYMPHOCYTE
SUBEET&WITW&ERUWCWKEIFbZ@NﬂBmPMWXQfﬁéﬁi@é@sYéTUFlbfé@a‘PF v&ecolitis Subsets
Week | | ; 49 0.64 0.1
-0. 02 oé.f%’é’l& @éﬁg%o“%tfi{ﬁg%f“# %i:ffg & 6%&3?“2& _gg?g@%@%&mg%%ro_ 03 0.26

0. 25 - Qero@pressed it a lgpp Bvelgn@psere8 0. 61 0.20 0.22 -0.14 CD45RA 0.19 0.29
0.62 -0.12 uszﬁaétple%-bp%ﬁ%ﬁaﬁzﬁm%@%%lgﬁa%ﬂg&g%aﬁgmﬁnﬁﬁgg- 39 CD3S 0.06

0.18 -0.34 -0.01 -0.45 -0A3" CD69 0.2 -0. 0.14
circulation many leukocyte and activated lymphocyte subsets. The NK cells, y6 cells,

10  neutrophils and basophils appear unaffected by the administration of natalizamab, which may
suggest that they are less important mediators in the trafficking of these cell types. -

While the present invention has been described with reference to the specific
embodiments thereof; it should be understood by those skilled in the art that various changes
15 . -may be made and equivalents may be substituted without departing from the true spirit and
_scope of the invention. In addition, many modifications may be made to adapt a particular
. sttuation, material, composition of matter, process, process step or steps, to the objective,
. spirit and scope of the present invention. All such modifications are intended to be within the
scope of the invention. | :
20 ° U.S. Provisional Application Nos. 60/360,134 and 60/374,501 filed raspectively on 25
" February 2002 and 23 April 2002 are incorporated by reference herein in their entirety for all
- purposes. All references cited herein are herein incotporated by reference in their entirety for

all purposes.
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HLA-DR 0.05 0.13 -0.25 0.08 0.27 -0.07 CD8CD28 -0.18 0.16 0.41 0.25 0.07
0.32 CDBDR 0.4 0.16 0.004 0.08 0.3 -0.18 CD57 0.1 -0. 0% Apgwt208 08 0. 03
0O CD16 0.22 0.19 -0.5 0.13 0.37 0.25 TCR S 0.002 -0.16 -0.2 0.21 0.61 0.6
Kappa MAb -0.07 -0.27 0.29 0.41 0.45 -0.41 Table 12 No significant
correl ati ogyhgipaeen disease activity and | ynphocyte subsets, 10 except for
total |ynphocyte counts at week 4 (p=0.04). Based on the above data, a
single 3 ng/kg nat al i zumab i nfusion produced increased circulating |evels
of nost, lft nOtUs@‘l:oﬁ~I algfl'hﬁpﬁﬁugﬂ Qiﬁtekﬁh&%ﬂlﬁﬂtﬁhﬁ%rt h active |BD.

a rculatlng eosi nophi e monocyte a | ynphocyte counts were significantly
e|evapempmﬂngﬂbhmﬂuzaamugﬂymﬁ@@®epnqN@pban@¢@@@@c¢ummeS®@¢05421 basel i ne

val uegpf, E:alﬁrtrechﬁﬂ%g tpaugl MERESmRESH inla Bhisl Ahedd\ndfBsit Patients. A wide range
of circu atlng T cof sets were significantly increased above
pretreatnent val ues, particularly those expressing activation antigens.
However , Cel lThQQéé ?éla&g:)v\;h@rﬂn%ﬂ dcButRAl com| ?&fltﬁﬁt&ﬁn@{e patal i zumab, and
CD57'" T ce Is were affected to a esser ent by 5 natalizumab than
ot her baing adrpinisigtpd dors: perigdgflablegst 6 soathpr essi ng the y5T cell receptor were

al so not affected by natalizumab, suggesting that al pha-4 integrins are

ei ther not expressed, or are expressed at a |lower |evel on these cells.
Thus, in adtive Themegielpiant svhersinthe phanmaautivahcompesitionts witthlefor ng and

mai nt @e,ﬂgae%mgaefeq%ﬁtﬂeﬁaummask?y&gﬁxée and activated |ynphocyte subsets.
The NK cel yS I's, 10 neutrophils and basophils appear unaffected by

t he adnlnlstratlon of nat al i zumab, which may suggest that they are |ess

i nportant gedi atQL §selofcbiifl Wh@tfefrﬂtﬁé(éc?a& 19§mtfal§l§§§bﬁﬂé bantivigRd Wile the
present invention has been describ reference to the specific
enbodFapertedy intpepager to pind ivdphad m@m@r@m@r&amnvsw&m@ﬁem@d in the art
that yafalsn 91384}&%54 m&%ﬂ@yepggls%t&%ga ROMIsYRLERLS HiBtcAg Substituted

w t hout departing fromthe true spirit and scope of the invention. In
addltﬁﬁmﬁﬁﬁﬁﬁwﬂmﬁﬂlmﬂﬁmpﬂﬁﬁﬁﬂﬁﬁymﬁﬁtnade to adapt a particular situation
materi al, conposition of matter, process, process step or steps, to the
objectlve spirit and scope of the present invention. Al such

nodi fi cati &ns aﬂéepﬁ@wéﬁ‘@@ﬁft“@e@@tm aghtrjs guifable &x bpjpg edmipiggrefl nvent i on. 20

U S. RooMbdy R)r{ﬁé pzdﬁgxﬁlshcqﬁﬁdt%a 4 1RG0 f"1s§£fﬁl‘aé9/ aBdft aPIBakt F1 | €d

respectlvel Febr uar 002 and 23 are incorporated by
.referéﬂééoﬂl@rlbl(}‘?%lﬁtheh)éilqﬂtent| rety for all |

6. The use of claim 5, wherein the saturation is at least 75%.

7. - Theuse of claim 5, wherein the saturation is at least 80%.

8. The use of any of claims 1 to 4,.wherein the agent binds to alpha-4
integrin dimers.

9. . Theuse of any of claims 1 to 4, wherein the agent is a monoclonal

antibody or an immunogically active fragment thereof.

10. The use of claim 9, wherein the monoclonal antibody is natalizumab.

11. The use of claim 1, wherein the alpha-4 integrin dimer is alpha-4 beta-1.
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purposes. All references cited herein are herein incorporated by reference
intheir entirety for all purposes. 61 25 August 2006 2L Apgst2406 yse of
an agent that inhibits alpha-4 integrin or inhibits a dinmer conprising

al pha-4 integrin in the preparation of a pharmaceutical conposition for
chronical ly,reduycin t.hol ogical. inflamuation in a 1 .1 n need thereof
2. The use¥%‘f c:fgwﬁgﬁgw{le[{’gﬁﬁm%}ée a&ﬁrgrl%%lm%%b& f%(r:lé m%%d%g%gt?r?%l léfn is suitable
for beangmasfficiins toshtackid 2 teast opeslpleet infegeit dieastepbor tterdbps. 3. The use of
claim bit\l/\lllhera Lll’(l) ‘tcat]?nf har | 10ceuti cal conposition is suitable for being
adm n er or &'y period O at |east 12 nmonths. 4. The use of claim 1,
wherein the agent is suitable for being adm nistered repeatedly in a
manner to bijnd al -4 J.ntegrin Of i ommr.i,Si | pha-4 integrin,
and wher ei Eg‘t he%ETLbsﬁgflcjalfnnftzégrﬁ%ﬁm%cep%g‘?cgﬁglrss?%t r 3142&5{lglt&a | evel

suf fi elpha#t beto7ciad dripstibloyical Suffapmesion patdsed mgineltple seiérbsaismat i on in t he
patient. 5. The use of claim4, wherein the agent is suitable for being
adm nistered repeatedly to the patient such that the al pha-4 integrin
recept or i $4.sat Thawsedf cioult?, wherkie dstdimGs tdceptoravoalphd-Obe-lert he patient. 6.
The usg, 0 | i m rein. ' i S % 7. The use of
cl ai maﬁPa'évﬁé"r‘ﬁé}i 4hd Hie \é@a o§1 r %t@%ﬁn@g&g[&ﬁgg&;ﬁ %’d’ﬁ}émg&q%g%gas%o%f any of

cl ai mrelatiwingestinghtraci N t he agent binds to alpha-4 integrin diners. 9. The
use of any of clains 1 to 4, wherein the agent is a nonoclonal antibody or
an i mmunogi cally active fragnment thereof. 10. The use of claim9, wherein
t he nonocl dhal Ahe usb ofiglaiinsl dnwherbin therim@apmatarg disdlseofitbe of claim 1, wherein
t he al e 4 j i - - ta- 2006 12. The
use og%(% glfersrén%? 1r%'\(/%ﬁgr% é%ﬁ%%éageggﬂﬁgg?‘?%gfgfstoggﬁﬂgmfr%f%nﬁ%‘%g&g%%ﬁ nistered in an
anount sufficient to saturate at |east one al pha-4 integrin dimer receptor
thereby inhibityn haol-qgi.cal. i nf Rt | 3«al thASmISH claim12,
wherein thég‘di ngiﬁe%ggg%vgﬁgﬁ%%g t%ﬂgﬁg-% ‘rba%%g{hld cal;éqpp a- gongget a-7, and the
pat hokagedial aniinffamamatey disease of thagestedntbsyinshilatti pl e scl erosis. 14. The use of
claim12, wherein the diners receptors are al pha-4 beta-1 or

17. The use of claim 16, wherein the inflammatory disease of the

gastrointestinal tract is Crohn’s disease, ulcerative colitis, or inflammatory bowel disease.

18. The use of any of claims 1 to 11, wherein the pathological inflammation is

caused by multiple sclerosis.

19. An in vitro method of determining the efficacy of a chronic administration
regime for treating pathological inflammation in a subject, wherein the pathological
inflammation is modulated by an alpha-4 integrin comprising measuring saturation of the

alpha-4 integrin or a dimer comprising alpha-4 integrin.

20. The method of claim 19, wherein the alpha-4 integrin dimer is alpha-4
beta-1 or alpha-4 beta-7.

21. The method of claim 19, wherein the pathological inflammation is caused

' by Crohn’s Discase, and measurement of the C-reactive protein and/or CDAI in the patient

measures saturation of alpha-4 integrin.
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al pha-4 beta-7, and the pathol ogical inflamuation is caused by an

i nfl ammat ory di sease of the gastrointestinal tract. 15.2TAEg¥e0%F claim
14, wherein the inflamatory di sease of the gastrointestinal tract is
Crohn's Disease, ulcerative colitis or inflammatory bowel disease. 16. The
use of any ,9f clai i aglsal, id mration is
caused by ;§2 i nfT?lan’rE}%t% %%f/)d%}]ré%’\g@g{eg#tﬂﬁ ag%é%i}%%?m estﬁ):n#a(%{léte?act. 17. The
use ofbychudliphs stBrosisherein the infl anmatory di sease of the gastrointestina
tract is Crohn's disease, ulcerative colitis, or inflammtory bowel

di sease. 18. The use of any of clains | to 11, wherein the pathol ogical

i nfl ammat i @3- i s The ased dlalyy L. wherdipthepatkqlegiosbingammationdpar n vitro met hod of
det er ni 4l : i : (AoTaY] LA j 5 i for treating
I e e e R S e o F e

i nf | armraminarelogcalp aiive fragmdsy thargofzhas iesudableforbringrdedmigiercdioty neasuri ng

sat ur atj: on: =4 ] { D i i sing al pha-4 integrin.
20. Tﬂ%hﬁgiq%ghggegﬁg?%?Eb?ﬂgﬁggg?ﬂm?ﬂgﬂgﬁgﬁg%%ﬁ?ﬂ?%grin dimer is al pha-4
bet a- |gagroinigspned tract pethepatient 1, The net hod of claim 19, wherein the

pat hol ogi cal inflammation is caused by Crohn's Di sease, and neasurenent of
the C-reactive protein and/or CDAl in the patient neasures saturation of

al pha- 4 i nt?28gr i fhe 6% of Slajmy gty stherppole digease of His garosestion treqt#m 19, wherein the

pat holigigingakork Bl ABh DhotsSs e ulltaiW\cbii] € sclerosis. 23. The use of
claim1l, wherein the pathological inflanmation is an inflamuatory disease

of the gastrointestinal tract and wherein the agent is natalizumab or an

i munol ogi &8l |'y @etb 6 {dyad Toidhs DHGF 80 wHPA nkifliAthE abdufafiOforbei Ng
adm nistered to a patient in need thereof to treat or aneliorate the

i nf | arbring odgpinitesedalypingfiop eaery datyasknios gt leasi (6 montls injan aquntpdt i ent . 24. The
use of Gl dindly ti{i‘i?g{a%ﬁlzbiﬁ?g/@;ﬁﬁﬁﬁ.e of the gastrointestinal tract is
owel di

i nfl anmat ory sease, Crohn's disease or ulcerative colitis. 25. The
use of any of clains 23 or 24, wherein natalizumab is suitable for being

adm ni stergg by ﬂh@f&éidgnclﬁﬁﬁrz)}’, {WRLEin B8 KififukiBhs e Laask fr rﬂé&%hs in an

ampunt of “about 1 patient to about 20 ng/kg patient. 26. The use of

cl ai magminisines fer 9t 1eaptd 2impemthsi ons are suitable for being adninistered for at
| east 12 nont hs.

27. The use of claim 1, wherein the pathological inflammation is multiple
- - sclerosis and wherein the agent is natalizumab or an immunologically active fragment
thereof that is suitable for being administered to a patient in need thereof to relieve

symptoms of multiple sclerosis.

28. The use of claim 27, wherein natalizumab is suitable for being
administered by infusion every four weeks for at least 6 months in an amount of about 1

mg/kg patient to about 20 mg/kg patient.

29. - The use of claim 28, wherein the infusions are suitable for being

administered for at least 12 months. -
30. A composition for chronic treatment of pathological inflammation in a

patient comprising an agent in an amount sufficient to relieve symptoms of the

~ pathological inflammation in the patient in need thereof.
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27. The use of claim 1, wherein the pathological inflammation is nultiple
sclerosis and wherein the agent is natalizumab or an innﬁ%é#éﬁﬁ@gﬁqy active
fragnent thereof that is suitable for being adm nistered to a patient in
need thereof to relieve synptons of nultiple sclerosis. 28. The use of
claim 27, er ei s . i . i adm.pi st ered by

i nfusion eé@?y E@g?ﬁ&%@%@? orng?oﬁgg%ﬁpggﬁ%ﬁﬁ sg#ﬂﬁgﬁ%gﬁ%%ﬁ? of about 1

g/ kg agivity end/onalphalddutegringlimey/2kigrityat i ent . 29. The use of claim 28, wherein
the infusions are suitable for being admnistered for at |east 12 nonths.
30. A conposition for chronic treatnment of pathol ogical inflammation in a
pati ent cofpri silhgcamposifemel daimai) errfduvkergnhfeicetnpastiion firthell | eve synpt ons of
t he LGtk 0f i i patient in need thereof. 64 25 August
2006 Q%m#ﬁgét@%ggic@g?ﬁ%&%égi@l%{eg% wherein the agent inhibits al pha-4
integrin activity and/or al pha-4 integrin diner activity. 32. The
conmposi ti 08307 ghaldfpodlo e chims MG Mndlif ot QERPRIhb@ANGLY ther —compri ses
a stabilizer, a carrier and/or an excipient. 33. The conposition of clains
30 or 31, wherein the agent is natalizumab. 34. The conposition of claim
33, wher ei Bgnat gy %H&E&idoﬁ o 38, e9ndrGh nafalBAY SO GHSatdidduRlon in the
amount of about 1 ng/kg patient to about 20 ng/ kg patient for
adninﬁ@@ﬂapp%ﬁﬁEVé@ymﬂam@ékgfﬂﬁmtb@@kéagﬁmﬁoggﬂﬁg%ﬂ%GEPmFWéﬁEonposition of
- ¢l ai M, @3mi GGk & U RRabNR A9 6GHnalsnf | ammation is  caused by multiple
sclerosis. 36. Theé conmposition of claim 33, wherein the pathol ogi cal
inflammation is caused by an inflammtory di sease of the gastrointestinal
tract. 37.33he GRERGRLsHBR oPElafmb 35 MiRfein WiShBiobaldifinhithlaiBrekor y di sease of
the gastrointestinal tract is Crohn's disease, ulcerative colitis or

i nf | afmaebyymytnesclepsisase. 38. A conbination therapy for the chronic
treatnent of pathological inflamation in a patient, wherein the

conbi nation therapy conprises a conposition of any of clains 30 to 33 and
a- conmpound3¢hat Theepmepstice of clamn gt Wesreigitheapatholpeicahinflempption 89, The

conbi BALLOK NRAARYGY dfsbid 58 BEastthlfkGind dpe pat hol ogi cal inflammation is
caused by an inflammatory di sease of the gastrointestinal tract. 40. The
conbi nati on therapy of claim 39, wherein the inflammtory di sease of the

| %agth ' PISnt e§y1 nakrh k&Gfoslion b CREABEY &n&Ghithd RrilatRblAERLA ¥ fgwel di sease or
- ‘gastrointestinal tract is Crohn’s disease, ulcerative colitis or inflammatory bowel disease.

38. A combination therapy for the chronic treatment of pathological
inflammation in a patient, wherein the combination therapy comprises a composition of

any of claims 30 to 33 and a compound that ameliorates the pathological inflammation.

39. The combination therapy of claim 38, wherein the pathological

inflammation is caused by an inflammatory disease of the gastrointestinal tract.

40. The combination therapy of claim 39, wherein the inflammatory disease
of the gastrointestinal tract is ulcerative colitis, inflammatory bowel disease or Crohn’s
disease, and the compound is a 5-aminosalicylate, a glucocorticoid, a thioguanine

“derivative, methotrexate, a cyclosporine, a monoclonal antibody that binds to TNF, or an

antibiotic.
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di sease, and the conpound is a 5-am nosalicylate, a glucocorticoid, a

t hi oguani ne derivative, methotrexate, a cyclosporine, a2hBHEEMA

anti body that binds to TNF, or an antibiotic. 65 25 August 2006 41. The
combi nation therapy of claim38, wherein the pathological inflamation is
caused by gyl ti ph&cofbiflifPintm }fgf];cuﬁn@a%v@emeadmégéaﬂ ntegrin inhibitor

for preparation of a nedi canme or the chronic treatnent of a

pat hol tior} ip pausedrhrtwiple seleosiat i ent i n need thereof. 43. The use of an
al pha-4 integrin inhibitor of claim42, wherein the pathological condition
is caused by multiple sclerosis. 44. The use of an al pha-4 integrin

i nhi bitor 6% cl| &iuse4fan algharddptperindabibifps {4 prepeypiécn of @ gsdicemeni fars caused by an
i nf | agpRhQh tﬁatﬁl%ﬁt%?agsth&b@ca@ﬁﬁltaﬁlﬁia&&ﬁﬁtam@émﬁl&legdtthere&ﬁ- The use of an

al pha-4 integrin inhibitor of claimd44, wherein the alpha-4 integrin
inhibitor is natalizumab, and the inflamuatory di sease of the

gastroi nteggi nalppd RACTHE dnSaPhlP @t $RARGr JrNidiRNIRL QhfeiROMe! di sease or
ul cerative colitis. 46. The use of the alpha-4 integrin inhibitor of claim
42, whhdpgical panditiep i cauned By mulipfedelgighiat ed such that al pha-4 integrin
receptors are saturated at |level sufficient to suppress pathol ogi cal

i nflammati on when the nedicanment is admnistered to the patient. 47. The
use of the44kl phabel vhobgmni alrhahiipieedy mbibiler Hf wleiw, 4ahEherip pe nedi canent

- when pARdindish 85lflioh & Bus@ by NRRAMLAEAL BIdE fastrBiROalirdceCept or
saturation of about at |east 65%to about 100% 48. The use of the al pha-4

integrin inhibitor of claim47, wherein the saturation is at |east 75%

49. The usgsof he,abphaishalath@gkd BnibRdHoPEY 440fvh&tBitkE dpha-4wher ei n the
saturation is at |east 80% 50. The use of the al pha-4 integrin inhibitor
of anintegrinyhihiteis astalizgmaly and the dpflepmatosedisapn ithegrstininteséingl §2&l pha-4 integrin

di Mer {.crfify SRseAMIBEmAROR bodl didl& di SReBivelBBs2! Pha-4 integrin inhibitor of
any of clainms 42 to 47, wherein the inhibitor is a nonoclonal antibody. 52.

The use of the alpha-4 integrin inhibitor of claimb51, wherein the

[nﬁnocl ?nal 48Nt T pROVee bBMPAHRI-I ZERR idibidFof I B8 WARtEAMEY active fragnent
ereor. i

medicament is formulated such that alpha-4 integrin receptors are saturated at level

sufficient to suppress pathological inflammation when the medicament is administered to

the patient.
47. - The use of the alpha-4 integrin inhibitor of claim 46, wherein the
medicament when administered to a patient provides alpha-4 integrin receptor saturation

of about at least 65% to about 100%.

48, The use of the alpha-4 integrin inhibitor of claim 47, wherein the
- saturation is at least 75%.

49, The use of the alpha-4 integrin inhibitor of claim 47, wherein the
saturation is at least 80%.

50. The use of the alpha-4 integrin inhibitor of any of claims 42 to 47,
wherein the inhibitor binds to alpha-4 integrin dimers.
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53. The use of the alpha-4 integrin inhibitor of claimb50, wherein the
inhibitor binds to al pha-4 beta-1. 54. The use of the a?%ﬁﬁgﬁngﬂgégrin

i nhibitor of claim42, wherein the alpha-4 integrin inhibitor is suitable
for being adm nistered in an anmount sufficient to saturate one or nore

di mer receptors iRk R Ll ng - nat. i A gwption. 55. The use
of the alpﬁ%-4 Eﬁggﬁﬁgﬁwﬁ fgF%%#géﬁﬂ%ngﬁgggﬁa%ggggin t'the nedi canent

f ur t hevhersoythy inbibitords cwaprstonel aptibodli amel i orates an i nfl ammat ory di sease of
the gastrointestinal tract. 56. The use of the the alpha-4 integrin

i nhibitor of claim55, wherein the conpound is 5-am nosalicylate, a

gl ucocorti &3i d, The visiosthealrhmd iegrinyadrbitppof dmipd: whexdr e 3 cycl osporine, a
nonoc Do gy i : L i Ot al gesic, an
antid%g@rlggr%hggﬂgﬁhgﬁticlg inggggé. K%?§%%2952%m%?ﬂgﬁﬂglpha-4 integrin

i nhibitor of any of clainms 42 to 56, wherein the inhibitor is natalizunmab
and i s forgyl at ¢, |, RheAPRAAintGhinHROHor If K0, PRk&R e infbioRDOUt 20 no/ kg
patient for intravenous infusion to the patient in need thereof every 4
weeks binds toglphpddsta-16 nonths. 58. The use of an al pha-4 integrin inhibitor
of claimb57, wherein the inhibitor 1is formulated for intravenous infusion

to the patient for at |east 12 nonths. 67 )
54. The use of the alpha-4 integrin inhibitor of claim 42, wherein the alpha-4

integrin inhibitor is suitable for being administered in an amount sufficient to saturate one

or more dimer receptors thereby inhibiting pathological inflammation.

55. The use of the alpha-4 integrin inhibitor of claim 44, wherein the
medicament further comprises a compound which ameliorates an inflammatory disease of

the gastrointestinal tract.

56. The use of the the alpha-4 integrin inhibitor of claim 55, wherein the
‘compound is 5-aminosalicylate, a glucocorticoid, a thioguanine derivative, methotrexate, a
cyclosporine, a monoclonal antibody that binds TNF, an antibiotic, an analgesic, an

antidiarrheal, or an anticholinergic.

57. The use of an alpha-4 integrin inhibitor of any of claims 42 to 56, wherein
the inhibitor is natalizumab and is formulated in an amount of about 1 mg/kg patient to
~about 20 mg/kg patient for intravenous infusion to the patient in need thereof every 4

weeks for at least 6 months.

58. The use of an alpha-4 integrin inhibitor of claim 57, wherein the inhibitor

is formulated for intravenous infusion to the patient for at least 12 months.
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