WO 2009/ 120927PCT/ US2009/ 038509 Met hods of Treat nent Thi s application
clains the benefit of US Provisional Application No. 61/040,363 filed 28
Mar ch 20080wheoci20923 | ncorporated herein in its entiretyPCHRiSeéod/ 085509 he

I nvention The present invention relates generally to the nethods for the

treatment and di agnosis of condjjion i ated by 1L-5 and excess

cosi nophi |l production, and nore]\/]tseﬁlé%(ﬁqu?g’(ﬂle??mt"& the treat nent of

eosi nophi | i c hm@gugpin_&étﬁmvmaihlsm Babfit of US Prévidib0 MpplidABACKE 60Lpad, 368 t he

I nventi on osi nophi |l s have been inplicated in the pathogenesis of a
wi de var ifBed2&Marehf J0fhvelieh ip ingoseersted Serpiein ifsrakitely-ng al | er gi ¢ di sorders
associ ated with hypersensitivity reactions in the lung tissue (Butterfield
et al., In: Imunopharmacol ogy of Eosinophils, H Smth and R Cook, Eds.,

p. 151 519Ficldoatemecnfiogss, London (1993)). A notable 15exanple is asthma, a
di sease characterized by reversible obstruction of the airways |eading to

non- speci fi c OMSMEHFR InFSAeR rdatss aereyd e dhe mptheds for the theataeiadndent  upon
the generg@afihgfs 8f ¢ gﬁ{HnQ Ridtdf hATTRLAG ¥ Je?@@éshf&ghﬁ‘&gr&dﬁ@ﬁ&{e\éﬁ& nfdfe t he

br onchi al cosa and a characteristic intiTtration y macr ophages,

| ynphocy tspecificudlyeo shertoqphiés of Toenapbsiniophétitiappkan snti-dLp aytibedgentral rol e
ininitiating the mucosal danmage typical of the disease 20(Corrigan et al.

| mmunol . Today 13:501-507 (1992)). Increased nunbers of activated

eosi ngphig sk haNsd HE8R 15vwRAsLt €d in the circul ation, bronchial secretions and
| ung par énchynma of patients with chronic asthma, and the severity of the

di sease, as mEmsuoplilshava beenr ingtligated in tgathogetasiswfnegtle yarcaty p€l ates with

bl ood cosinophil nunmbers (Giffon al ... J. Aler., i.n. 1l mmunol ..

o7 Shg: s inBuep) HURRE Sab S i Sl Bsimabter Rsitive i i

process Q@éactlefy Ak Rink @RsuchBviReillckPctREEH: IBHOUMEFIREMADIEITIRRLYRIR, ar

| avage (BA(I%m‘fI uids of patients undergoing late asthmatic reactions, and
1

reduci ng Feosiitoni R. GrokbEs, p-UslidP.\Aadericdyasehoredond 1893)5t Ametadla her apy,

: ) t ) S e : . LN
g 13 0 R ARSI bR BYECE Dl ek i Bl b R R B TTiph B R A Elealing: I
gl ycopr ott@hm-lpp@ﬁuflﬁdn@ﬁzﬂdgp;ﬂg]@pb?y'vdwsﬁ?ﬂﬁ% 1|nvta1trﬁfl ﬁé@ﬁﬁeﬁt dﬁyﬂﬂ’((jwcyt es. In
, 1L-5 .arge responsi e for controllin r an
3? ? fer entgiella?srﬁw %ffa Qy%%mﬁp rgatopy| rggciioadt fheeyed %&he%mg@%&l augeteddéd in the

A R A e S R R sk

for |L-5aphows @ play &k echtebsilaophitiatiag the mpecasphianalge bipoad ofithd disessues in t he

absence antigeni ¢ sti tion,( e NN p. d.,.172:1425
(2o00f) ahati £t daduunph Bug 305y ot durise Waveltsutl G (o nave
an ef f eCleoliRopEdthal MBec@dsprRRNA kicBitchlatiBg, BRI 3BGctidSeHefuRf mce
(Hitoshi et al., Int. Inmunol. 3:135 (1991)) as 5well as the eosinophilia
associ at @dronchympeal pesicnte withf eheenioasthime, ald|tee spyarighed]lthedigense.res exqsurcdrent al
ani mal s (Coffna al . Scj ence 45: 308-31 1989),,. Sher .al ., Proc.
o Acdad R Gyl nneisGE el bipd edsiirh Rt Gicfpret of

211: 121- 32R116:1 093) dmmEas i, 823A8155¢ (BOTTWRVnérdhdca MrBibEBDf c8§inGshsls FRhiihi C
bronchitis, 1s the conponent of asthma known to predict response to

t r eafrentthpropess 6f deeraatlaion Bave(alyer bpes ageoyerg in hronohqalveeky lagage (Bivihol |

102: S102-h. . IS i b ed. i_nophi.d.i '?99 al so
occur in fgﬁ)léésijog t§ ?slg%s {"I&%egmfégFrrqetn%sfﬂtrﬁélrcg%%&a@é{%’%?gcﬁﬁfan%ae:agﬁﬁ%&ﬁlar anﬁ . Eur
Respir Juse8ty264-con§cqite)of steroip didrgnit & askdcintadsivithimprbayacamin einiail Eur
Respir J. 27:483-94 (2006))_or chronic qgbstructjyv | ronary di sease (Siva,
et al | ESYMRsts;(BoysqushetasNg Bng.dgiiedy, ﬁ%épﬁllb% ﬁégé)r way cosi nophils
i nproves ast hygcAaNt# 9l 1aBflisARKRIARERXAGES Rk IR oddRA B Ity b
corticosteroids eare ext(r engllsy eff ect?ve@?n IJSi)up|51?[ggsllgv%gIpeosi norl)lh?ll ynurrbers
30  activated CD4+ T lymphocytes. In man, IL-5 is largely responsible for controlling the

growth and differentiation of eosinophils. Elevated levels of IL-5 are detected in the
bronchoalveolar lavage washings of asthmatics (Motojima et al., Allergy, 48:98 (1993)).
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and ot her inflammatory conponents of asthma and eosi nophilic bronchitis,
there are concerns about their side effects in both severe asthmatics and
nore recewol2zgown2o9z7l d to noderate asthmatics. The only @ChAS2000j088509
anti-inflammtory drug therapies - cronoglycates (cronolyn sodi um and
nedocr om,| are con effective. t 20corti c er.oi ds and
Therr pr oifes wrtEus AREIACRE T -5 S Rt R sRinb T A insBRBloSfaf's o
out st anditR@ycd intitheWbiale 6uhtaNR sAmplRdRi(Demet sPaAN ERY Mbd.ec12:1425t(1990))
treatment of cosinophilic bronchitis, Thus, there is a need for the methods

of the pradent-mupeltionoreslenadiabodissihavppbacnshpwn s hayesn cffschiaaeducker eof
25 Summary .of 1{11*1‘ i tﬂéf ﬁﬁ%h%ﬁd ti sueé‘of’l%?cegﬂfﬂﬁﬂ et 10f Iﬂnﬂﬁn&i%s.?s%tgb@f’)ﬁ%' on,
pllctjr-om:' ., Tconprisi‘ng

met hods arc eosI
adm npst evdling th@e@&o@hhmmcmd\eﬁh pgfaﬁmﬁfeeﬁsm mopilidrgen dhabaghiini s a
conposition conprising at |east one anti-lL-5 anti bod

30 Bri ef
Descri pt iCSPCTHRCRIH @R (RfEmam Mm3%§i%H%Pﬁﬁ®rzt %{IIT%M.%LH
first f 1 9/ 038509
F: Ejﬁl‘ eeé,%:)p 6t5|€("199‘8033t@‘§rﬁnh @Eadég%% g—ggane E?%Q%e tailed

Descr i pti on oonBimepliuhvemWap mfGibDedtioni &1 exssnophilic brorshitiss sdhdhesrepancanof
"anti-1L-5 antibody" fers to any anti bod ant i bod ment r single
chai n_ anthHOHIPHEL BISHE RBOTE 18 VRO ERg SpREPEE O R RS  Fhghent o

i ncl yge anidBodiifImhRAaki 162:8102-9719R5). 10fs @éhtfﬂw%g}@gutqﬁwdsﬂmmmtaﬁman
region, e.g., Fv, Fab, or_F(ab)Z and the like. An"anti-IL-5 antibody may be

muri ne, @lspmﬁmron phiigranivithelitasthfnal (Hprgredvgntih and Reragnetw dyenlyK iy Respir J.

neutral i e es of ant | L-5 anti es. ar

U°S. " Pat 08 By HRERIR L G0, Uiy B PR SR 3B AR5 Ly,

5, 096, 07 br chrodRbblBUctivapdiorthpyl d B8R c ISR 9 of. TFue RROFiAN.©9 . 90%- 3eReoBnce i n
their entirety. In addition, humanized anti-IL-5 antibodies are described

in vari oReREZERBHERY HOPhIEY RSO YCS AP RNREION TSI CRESTOE) S acHRABION Zunmab

(20013 . Wepor T T ERE Sy Blos sy PERIGR, itk d AESBERNSL cfurbif bRy )

(19G , kappathcriilamainitedy dosmpepeats 6f timd aﬂummoplmﬂle rbk@mkntm thefeldre 5) . Ot her

antl-ILSantlb%rq tiared crlbedanS Pat ent Nos 274% and

7,141, 65508405 30QubMpE sKeSHCrs inpoih sovare pethrapiics and ppaye Ff‘éF’P Y Wgmild B ers to
an anti bogyjethaksth AR tI‘%e bkt g’%tﬂ&%&jbﬁ e)htibﬁﬁﬂ%?r '?(Q’?r ?e@b' ndi ng of
human 1L-5 to 1ts specific réeceptor "or by I nhi |gnaII|ng of IL-5

t hr ough |ctc5n¢$3a®msc(m;onmlhym$adlubn aod nefoooouit). - afe ndktmdesabrtgelst’ss difdcovathanf it is

90% ef.fective ct e. or 100% ef tive in inhibiting IL-5 acti t
25 nebsy CRHICPHOTHE BEATHDICst BRSBRPT ALRTBBATHI AN an be measur ed by a

nunber of assan$r&pRheldlsthBRudtdndiddcdrid WhechUsh havda BrORR6R:- ﬁﬁhhg afect
bi osensor (Pharmaci a Bi osensor, Uppsal a, Sweden) 25 and/or an ELTSA assay.
The t er mitt Hicgreatmgrit nf@@smqpéﬂ@rwom@ltww B thergys magddnigr thenetbiodsepfaid i nity
characterj ze uaI to o than 3.5 OM.f or human IL-5 as

determ né)desﬁl(ljt ln¥?H?183% b8 %Ogmoljhﬂsa)?l SRR e?&jé]fermfl L-5 of a Fab fragnent

m ght be estlnated to be

25 Summary of the Invention

In one embodiment of the present invention, methods are provided for treating
eosinophilic bronchitis, comprising administering to said human suffering from

eosinophilic bronchitis a composition comprising at least one anti-IL-5 antibody.

30  Brief Description of the Drawings.

Figure 1: Study Design

Figure 2: Time until first exacerbation after randomization.
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about 9 x 10-11 M as determ ned by optical biosensor. 30By "binding
specificity for human IL-5" is neant that the antibody has a higher

af finity worotwmrrea271L-5 conpared with any non- human 1L- PCorushalngsse? such
as, but not limted to, nmurine IL-5. For instance, an anti body w th binding

f ty._f 2009/ 1 27 38509 m ght h Kd
e ! o PieBle! Fihoshy® i SR NP &) BT et P T S vt o0 & K- of

greater than 2.2x10" 1M for non-human IL-5 orthologue. The terms Fv, Fe,

Ed, Fab, or F(ab)2 are used with their standard mneani ngs (see, e.g.,
Harlow et al., Antibodies A Laboratory Manual Cold Spring Harbor
Laboratoi¥ﬁﬂ&ﬁiﬁ&&ﬁmxmiiimzhﬂsjnxed herein, an "engi neered anti body"
descrébes a t¥pe of ?Jtered ant i body, i.e., a fill-length synthetic

anti body (e.g., ﬁg "¢ or hunani zed anti body as opposed to an anti body

fragment) in \mm:qed BerRB 4d ‘@Al -3 iRibbighicfaned ary MEBYYy, ah@hdiy \fighidht 6r
domai ns of a selected acceg@pr anti body arc replaced by anal ogous parts

f rom one stxlandiei ansihedy ehbinibiodiled fiant ay shecies. spetEiody dragieninglpde sel ect ed
d
SIL T S W

chi meri c Hatghtnd Heilike, Aoranvi-ides yetitay nydhoneerieg chinidricpbliresnir®yordhisp be

characterized by alteration of the nucleic acid sequences encoding the
accepfor hamanbdtly ahtilgldty myddeareuhelanyg.vﬁwewb Ieeardplﬁabﬁatfti -Hréwotibodiasgirons i n

order to retain 5 0 i,ndi T odi es can
conprlsedfgﬁﬂgﬂgﬁﬁﬁf%B% ﬁﬁ gﬁgﬁﬁgé gf££3?£sck%r égg ??§?¥ E#ﬁe accept or
ant i body svadelp7¢DRE56,0 9Mafd ABODIAREIROIY 0IBREE m@f@@{c@hﬂ their entiretd In

"chimeric antibody” refers to a type of engi neered antibody whi ch contai ns

nat ur al | yddiglenrimpgized enidled graidiogigs aici dgpars ﬁamﬁmah@fﬁbﬁmyﬁﬁﬁﬁﬂh@ydﬁer|ved
froma d &?r g%EEH@?’?(YO) aﬁd%??agﬁzu%étbo@B?46%3) @k B\%’&%r @gwgeg Al constant

regi ons erl ve rom an-acceptor an

refens t®ese MQQ(Z)WIETQJ(ZIOBB))EM@Bhnbﬂaiy(Sfm2’405©3) s fG[DBauﬁeﬂillzyced from a
non- human donor i munogl obul in, the remaini ng .i.munogl ohul i n-derived parts

of the w@%@ﬁlogalt?@nﬂhgdsd@gﬁvéapw i riehiclyis spasiBy fordwarnipssEan-SEOh( s) .
I n 25addid; pa%ufliaﬁmoﬁl&ﬂfbo(gjénﬁe%%h‘ﬂﬂgspa@%xmg 9'4&?%@\%@1@ H&?%gﬁ ¥Ro

binding atftinity (see . een et
86: 10029-1ddob@Rated 88@)n byHetdgsor. et al ., Bi o/ Technol ogy, 9: 421(1991))
The term "dongq nmonaocl onal or reconblnant)

ant.i bo refers to an
whi ch contri bu&égtr%lﬁéna%eﬁeéﬁ e a&éPHb%@&B%tﬁE@gl% &@gﬂwrl?yalbwenﬁ@g. s, CDRs,
or obper p3fiMnGH hANAl 1L5 AOFBHESIfe e AP ggg%tﬂmﬁl@g thte%lg?‘laflfnrg%thL 5

i mmunogl obul in partner, so as to provid e altered imunogl obul i n codi ng
regi on amidongsiis tacmj,oexm@ badingl dcene A amb bodytralizitg ifhtgs éﬁ%i dteative,

the o Soter 5be e aBguRs e e NG S PhBu SetieedB s P bresiEe in
this i nveds@ly. AftiBodyBindHEBE BetbisakdZhynOniBPQEFagals known in the art
including using a BIAcore optical biosensor (Pharmacia Biosensor, Uppsala, Sweden)
25  and/or an ELISA assay.
The term "high affinity" refers to an antibody having a binding affinity

characterized by a K7 equal to or less than 3.5 x 10"1 M for human IL-5 as determined by

optical biosensor anaylsis. The K for IL-5 of a Fab fragment might be estimated to be

about 9 x 101! M as determined by optical biosensor.

30 By "binding specificity for human IL-5" is meant that the antibody has a higher
affinity for human IL-5 compared with any non-human IL-5 orthologue such as, but not
limited to, murine IL-5. For instance, an antibody with binding specificity for human IL-5
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antibody (i.c., murine) designated as 2B6 (see (i.S. Patent Nos. 5,683,892,
5, 693, 323, 5,783,184, 5,851,525, and 6,129,913 herein incorporated by

ref er encewOnroedieda27entirety). The anti body 2B6 is defi nedTams2e9/0885h9
affinity, human-1L-5 specific (i.e., does not 5recognize nurine IL-5),
neutrali zi‘ng anti body of i sotypeqn:ngi ha]l:li ngmt he variable |ight chain DNA
and ami nénightyve adustiektosr legthand Jwed 02 Mg igandbsywbile haiing a Kawft he
vari abl e heavy chain Di\@ﬂand am no acid sequences of SEQ ID NGs: 1 and 15,
respect i @sdajer tiean H2xh0 t MIfer rarhyean B eshelpger regi on. The term "acceptor
ant i body" ref t clonal ;QF. T ' - ol ogous
to the donor g}@it%rglgy,v’ \%?fiﬁc %g%’notg ?E?%ﬁ (aauge %Fﬁi %ftgrtﬁééﬁgg%o?@%ﬁéggﬁs é',

pr ef er abl.y, h i i i i gﬁaﬁ nd/ or

| i ght chaeigri’qﬁrgorrvg\%\%%ll’(%nﬁg?&l%sg LABbRH S ﬁg\%??d;%@ﬂgrﬁ ?ﬂ.b%ilf c a?ﬁéconstant

regi ofs t(t98Ne first i mmunoglobulin partner. Preferably a hunan antibody is

t he acceptor antib .. "CDRs" .are def.jneq as the conpl.enentari].t .

deter mining. oo RS S0 B S CUUHEBS R AATCREa) R AR ci ¢ he
hyper var 'a%ﬁil@eﬂéﬂg&ﬁﬁ&ti‘éfanﬁ %!.,%%'im&i@@@%)fnﬁ%d|ah91'56dy¢é@®p?§sed$@§m e.g.,
Kabat et al., Sequences of Proteins of Immunological Interest, 4th Ed.,

U. S. Depantibatyt fragmeaaglaih mthienalpeitionnf Berlight esl/omigeioelzin varebile daneginodf dHeal t h
(1987). T areqare %?re?b Iae%v%/r cpaai41banlcljalthreeali ht chain %:D(Ii?s or CDR

regi ons) > ﬁCFﬂgc(‘i?Brol AB Bo? 186t "R |?ﬁ%§|89ﬁtso DA OTRIPES @ " as used
her eilp r eh@b&didsOoviaibh hiW ecifitite oy thsddd ofeddPREpe. OF orddxhmbl Q&hlrh@bdulghai n
CDRs (or both all heavy and all light chain C%Rs if appropriate). CDRs
provi de thay inelpde prtipodics ebaeietizaddy; afuraniznd hepey ehaiftasseciasied P& ant i body to
the anti ' - - Of . | N this. i ' .ved from
donor ant g SRl O (o Ric T PLRRD, bEvikbl Bl MRS A BboliEt S

anal ogs afsotthehaatteriadd lyy decation afgh2mChiRs acidbtplnenahoghngthsacsdpasre or
retain the sape. antigen binding specificity and/or neutralizing ability as
t he donoran%‘?ﬂ‘g’ﬁ%%al? BRSARY ¢RrigeYomRin dragsmope Epgions in Or%yto ISHATF NPTt he

anti aen hinding. xampl e,
hat "3l t Aot A RN ke, The ek b Rk bl el g e gh for®

5, 783, 184Dl @5dfeably, albficdhn6the 20¢cpi8 anebadynwith CORzdr@th edloyor atibpénce) may be
character ze%g a.30certain |l evel of antigen affinity, a CDR encoded by a
nucl ei ¢ SETG08 éﬁrg_ﬁlce of 2B6 in an appropriate structural environment may
have a | ower, orchivhef@intMolyMickts td 4 typs oEXRBRIBN dntidbdFRRhQbn#BR I n such
environnments will nevertheless recognize the sane epi topgés) as 2B6. WD
2009/ 120920Fdif-S200% GB8bIeIcEe Mha chain erd heayhi ghanOpReved fraB62 danor ude SEQ

" SFQ 1D NO.. 8 SE -~ and Lary |igh i f
| el e " apdiiy iRetogon R tighifhd vy Bhin SR Rigdons GRYE MBI 0 DT 25

f ragment "acécptcr apeibddyal heavy or light chain variable sequence (e.g., 5mnor
del etions at the amino or carboxy term nus of the imunoglobulin variable
regi on) whi ch 4 ehvamanized atibedye refatsitgeryns Hgnagegpe antibadythpviagdisgDRs |
neut ral I j.00c ARb o ondfint A& ABF hﬁﬂgﬁoégfléb%@] 'egélgéiﬂﬁllgfii%ﬂﬁ%@fob&ﬁé-d&%dveP'-
An "anal 0og" I's an am no aci o sequence nodi fied by at | east “one am no aci d,
wher ei n gaitgofmbd infdleald aring derived foneohc@ naite)chusnand niusiogbulit(sp In
rearrangenent of a few 10am no acids (i.e., no nore than 10Q), i ch
modi @?Cgta OPelF A ROT, ISBPRORE Tesidues raa%é%m%totmeserve blnc?lng apfgmtyvggee, e.g.,

Queen et al., Proc. Natl Acad Sci USA, 86:10029-10032 (1989), Hodgson et al.,

Bio/Technology, 9:421 (1991)).

The term "donor antibody" refers to an antibody (monoclonal or recombinant)
which contributes the nucleic acid sequences of its variable regions, CDRs, or other
30  functional fragments or analogs thereof to a first immunoglobulin partner, so as to provide
the altered immunoglobulin coding region and resulting expressed altered antibody with

the antigenic specificity and neutralizing activity characteristic of the donor antibody. One
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retain the biological characteristics, e.g., antigen specificity and high
affmty, of the unnodified sequence. For exanple, (silent) nutations can be
const r uctwo,20/20®Labst i t uti ons, when certai n endonucl ea®€TMSMMi08850DN Sites
arc created within or surroundi ng CDR-encodi ng regions. 15Anal ogs nmay al so

arise as allelic variatjagns. An "allelic variation or di.fication” is an
3 tor at i SmerrenyadipiRbledOpedh quf i frlsl s Ty TR e P B s ept | de
sequence%n@lsodyf(ﬁe.i, AGeiRt) @RignDiee s TB6 i(&iDBSPAEnt N § 68RRIDFo3EP3be due to
degeneracy in the genetic code or nay be deliberately engi neered to provide
desired éh%?ﬂal@t%ﬁﬁghﬁ%%.an¢ﬁe1§8,9\}éﬁlie@m Baerperatefdyl fefadce om ScHentisiy by not
result i I i c : 1 chd lenge. The term

"ot ect o asaRedh s Befla SNRNEHAT A RLDS SEECHE: BEWE ch 1 he

al ter ed addoghdin@gincdndy)piieunralizing kntitods i idoetpedgGi htingthehemidyledipat ns of

t he donor antibody or other fragnents of the donor antibody may be

associ at etaibyPbraneé amimnadid sasaaces 868RQIPNNDs0 @idnl G agspe@ivslyc amd thacl ude
conventi onal

conee) ST AESORL LS R BBl

25[ Phar megdpagtiveys bl Msulibl@hheihe MER v rdpighibst ances useful in the nedical
field and safe for adm nistration to humans and animals. O her effector

agents may i ndihgdenyaserpiarcapsbedy "freferciranantibefyd mpsagipnahar s¢coatbimntlor

radi g so f . 0 t he

i 1051 dBFo g R do6L BoBATL e Ry bR PRy P, LRGFARA61y

" Pol ypeptailplef the @hielei® aclal @yenpepéncdainglits hieodyednd/q@dight ¢lgimfrainawodk regione am no
acids 30 jojned to each other by peptide bonds qr nodified peptide bonds,
i.e., pephiqeits bgavapder lighiphgesenstaetregignsiothe Hrsh gpmuapgpbul irparsr.

comonl y t i i,des or oligomers, and to | onger
chai ns, &%ﬁg[ﬁ@rﬁ?‘%@g% Ejsd[ggacpcg ioglglﬁtg&ggbl ypepti des may WO

2009/ 120927 PCTCOB2008Y &x38609s the mbmiplenamianty detcohsinoighregion hsumd dved 20

gene-encoded ami no acj.ds. "Pol ypeptjdes" include am.no acid sequences

78 o enaR dhan A5ty e KBIBE by RSPl e Rl i e e essi ng.
or by chegy¢ight dRafisf Keatdl DN i1R€ B 998 uch Bl fPr&te M8 LE Ik RAWMobRalIRRr&EL - Such
nodi ficationS are well described inbasic texts and in nore detailed

nmonogr apHsh Eds UvieDepagmBitpfdiaatth and hoomnrSssaegse Natignad fstitntes, ofvbadithi cat i ons

i no. aol W90 adRER arT Ry PR RLnbRIF by FPRIRPEPR e ERG R UG,

appr eci atvadlalbabrtiol ®f SR MBMuMSEoBilin YOk | 'CIDR Ohs iBY REciprERAND allAhlche sanme
or varying degrees at several sites in a %i ven pol ypeptide. Al so, a given
[

pol ypB8pt ihge incoRRai o1 akethieedighechagt CRBAi(91 kosk plbheavypardyPdight efedn may be
branchedcebsR . . 10ubi quitination, and they nmay be cyclic, with or
wi t hout bran%ﬁqaﬁ%.%p&gf)i c, branched and branched cyclic pol ypeptides nay
result from p@DRg pwosidatthomajoaityusdonpicorsilaesfon thertiydibg ofriidantiodsyottihet i ¢
met hods. Modifications incluyde acetylation, acylati or}é AEP— ri hbosyl ati on,
ami dat i oA BHEPGt ¢ 1RRAREHICTBT 1F thavinentiogyasf deitvediione AP ENBPOdY hore
noi ety, t : I 1 i i e,
coval ent ngﬁt{%alg Pt%an naina%%gf a%lﬁe&ﬁg{%g’ aﬁ?%%%@dc?ga:nla@ % Fgfe% ng%\l;éa1 ednczég%%n achnment
of pBRosplIIR g whichomiatogs alsorsbas ok katkinigy samecintigat bindingdpsaififitydendibond

formation, denethylation, formatio f coval ent cross-links, formation of
cyst ei ne™® t&ﬁ’rﬂﬁg %)ﬁh éSfaSer GPLELHRR X%O%W%kzlfqyo‘ﬁ?reaﬁﬂ’ﬁeé{]car boxyl ati on,
gl ycosyl ati on ByGiflarABeMOdntioeh BRI b pciVieh PEYhRkhRAng WOt &t hedht, for

i
met hyl ati on, nyristoylation, oxidation, proteolytic processing,
phosphor gkamplenthapalbeyamAdlBe GeatleyriPatmi dios. el 3eiidy b 408.8R3, ST HY on,

transfer- di at ition.of amne acids to proteins,such,as
o oo SR AR AR Ror&hA8 3 e TnRLEE Bt kel o9 & rrucrire
AND BOL ECLltAR IRROPERTIcESaffiditg, £#GDR dncolied K £h@héioacid\Weqidncd o LEB@®M #nd

Conpany, New York, 1993 and Wl d, F., Posttranslational Protein
Modi f i cattPBiegriatPsrygia PREENAIGE map bpvct owepgy higher offingty phigy vrpmatsd AtonaL

Now Yor k1B 1 B Gfonif B Sy e RORREP s sPRARED, S 2850

nonprotcin cofactors”, Meth. Enzynol. (1990) 182:626-646 and Rattan, eta?.,
"Protein Synthesis: Posttransl ational Modi fi cations and Agi ng", Ann AT
Acad. Set (1992) 663:48-62.




"Variant" as the termis used herein, is a polynucleotide or polypeptide
that differs 30froma reference pol ynucl eoti de or pol ypeptide respectively,
but retaiwe 2e®gen27al properties. A typical variant of &CpalSgenanbssoti de
differs in nucl eotide sequence from another, reference pol ynucl eoti de.

2000) 120835 P BS5e v agRE I E kB B Nef: RO IP™0: & SEQUBNQ: of &
pol ypept iodenEacadesybight dRid €DRESACB6RIYRESE@@IDINIG: 10NSEIEm Nde 1¢hafiges nay

result in amno acid substitutions, additions, deletions, fusions and
truncati o8 INQid2pol ypepti de encoded by the reference sequence, as

di scussed bel gw i ¥ ] i Lhfe i 1no acid
sequence fron?%gﬁot(%@%ﬁ%%?%ﬁe%%gkggﬁ&%ggﬁﬁﬁgﬁpé%heF%FP%fe P%?E?ggées are
limted senbhddlctidne asthguaites: @ibdxiecmahey embeinpaliy@ésiulide asnile dygon)ar i ant
arc closely sim/lar overall and, in many.regions, identical. A variant and
r ef er enceVpell (idit the samagntiien PaMIngSPRTISHY aed/ar _aGgeras abitorether nore
substi t uty, i OB AAEMEhI WASdde@Ny conbi nation. A substituted or
inserted amno acid residue nmay or may not be one encoded by the genetic
code. A vari amtn ‘Ghalag’ Gpol apmue hadtseqienor mpdifiep dptat tbestroay abenmamidt ur al |y
occurring ,such ag aE.EILeIic variant, or it my be a variant that. is not

\ t
known t o BEEUR SH Jagion RFhLHEtTHEH 10 @ SHRGFHORGT FAP4THmEEMERt of @ fow
pol ynpcl ealihdgsdeMd., BEnYRE Riahd®s, wiBYh RS JTREGoPYeriil AXENERb A cldReibindsiRsS OF
by direct synthesis. As used herein cosinophilic bronchitis" refers to a
condi t i onctam thihbiotpgicaraharadteriBisas. guatigen snacifwits pod highodfinitys ofitites

(eosi nophils ater thap 29 ichisr onsive to corticosteroid

{r eat monanmig St Slentd Ephmift flehd sl ERBAT S G S BERRT: 1 1 Some
pat i ent s substifuting Oihdh @BEin’dadbhicteabe!tARITADY sitkdsseasRateLGRBIn orfyiPloaadihy, i n
conparison to asthmatic patients, those with cosinophilic bronchitis
exper i enéPRygacadingprcsiansef cough al one and have both normal |ung function

Rospifat oy and iR ARGy ALyl ¢ lqltay:
Thor ax 57s dwv8tct@ibn(id B2)ycleid acidvsjuepad ¢neodiag tieeantias iacidph ipkptedesecquuaioed | s

responds to treatnen ith inhaled sterpoids byt jn sqgne it requires a

mi ni mum @68% 18?%%a§}l¥bﬁéél%l@ﬂ%@ﬁ°3lﬁ0@m P&Yﬂ&f{ueé&g?%%ﬁﬁw Pbt%B_rgSli*Fé’r‘fi tis
and/or ag, Iﬁé}pb@&em&mggﬁgqee%sa/&f&pbiae ARk BB NGRSt ABeRAlBAbNs
requires at |east 35-40 ng/day of predisone to control 25the synptons of

ei t her condiadifonatiomsmayedmhy nef msulainraasationsinrrophintoded anefersd sajuange

di sease or disorder in.which a patient has any amount of eosin ils in any
i rved. includ e TR0 AR e npawg(?teﬁocemwﬂlmflm “ﬁlécqﬁg?ept ed,

for examltgrediahtiydidy akt/ORfYura SR Hiketi AREHI YT hbAMAB8ins Bf 8RARAST Afbegy at ed

w th airway eosinophilia include, but arc not Iinmted to, cosinophilic 30
ast hma, eosthsofhgmenss cOmP dogersintibpdy iy bp pesaeiatediby, coamentianahvimgansoSietophi | i a

associated with. viral infections. includin but. not Jimte .. rhino
True - SRnba et LY SEhIERTeh PG Bl Rt inRE g Rl gl 2 " p
Respi r Chpblystyaée oiokied plad@OBsadkiapptizatchadtiesab.g., his ud¥ in the BlAcore

2009/ 120927PCT/ US2009/ 038509 Irmunol . 1998 Feb 1.160(3):1279-84. PM D
Mer cép, éPhamacipbsysiing, oredicr porpgrotegn sebstangedusshd i the neadil ficld and sefedfon | er g
199626: 766- 774)...: . har eln. ..t hma" a
conditio%ﬁgﬁéégpwng)gg ?%h %%%gﬂ%%ebgprgg%ﬁgﬁ%¥%%r@éﬁ?@?ﬁgﬁ%&%ﬁ?q@%hinor
criteri afaschebiting arhichvibakahatoMaporadidiataes e Sudt ¢fétor agents may also be

useful to increase the half-life of the altered antibodies, e.g., polyethylene glycol.

“Polypeptide” refers to any peptide or protein comprising two or more amino acids
30  joined to each other by peptide bonds or modified peptide bonds, i.e., peptide isosteres.
“Polypeptide” refers to both short chains, commonly referred to as peptides, oligopeptides

or oligomers, and to longer chains, generally referred to as proteins. Polypeptides may

-6-



In order to achieve control to a level of mld-noderate persistent asthna:
1. Treatnment with continuous or near continuous (.? 50% of year) oral
corti costwoanasi2@927Requi renment for treatnent wth hi gh- @aesaseevaabssdo
coni costeroids: Drug a. Beclonethasone di prop onate b. Fludesoni de c

Fl uni solide d. Fluticas prapipnate c. Trianci nolong, acetoni de

Cupr ) > e ggrting 568 36105 O ADEE hoodiy RS RAU" PoEERERT IS 40
puffs (42nlin@4didbejuhdc@maodi2Q aikkf By hfrall gldcBliad, 8hdos pbs@raﬁﬂﬁﬁéha? 8 puffs
>8 puffs (110 ug), >4 puffs (220 kg) > 20 puffs Mnor Characteristics 1.

Requi r emdrecepsing, @apy ghemisakmedificationceniaies her a@rweﬁblmwmdhe i Qi tion to
i nhal ed GoIfik& agl%hﬁéﬁ'v?e§5de§%g?qq ih %quc f?'egés' 409 1§n%998ét§1tledhﬁlg'1?o%9%%ﬁ leisﬂf%l oni st

| cukotri ene an

ons requlrin

use oRf audalvbmﬂﬁnoumageatbalﬁtgraﬁmu Mo&ﬁcﬁ’@dﬁ&l @heacturanym@rehrhspolgpépt@a (FEV
80% pr edi, ct‘g(g diurnal REF variability > 209 4. One or nore urgent cam

visits fapel

6. Pronpt.dghent Rfpbd %r@@u&t&% th§£ ast r@@%@&ﬂéﬂﬁﬁéaﬁoﬁ gﬁgas tprés@ﬁﬁh@ﬁje

corticosteroid dose 7. Near
ot her condint bonayhmavegivesat S@X@’hlﬂj@d In egavee pblapeptglef Adsorgitangmiygpdptidand

Voo« Vortieeorg MiBae ol MeBaRER 2oBoSh s tioy R prinenTEPA Foulco

10

15

20

25

30

event I1nt

ubiquitination, and they may be cyclic, with or without branching. Cyclic, branched and
branched cyclic polypeptides may result from posttranslation natural processes or may be
made by synthetic methods. Modifications include acetylation, acylation, ADP-
ribosylation, amidation, covalent attachment of flavin, covalent attachment of a heme
moiety, covalent attachment of a nucleotide or nucleotide derivative, covalent attachment
of a lipid or lipid derivative, covalent attachment of phosphotidylinositol, cross-linking,
cyclization, disulfide bond formation, demethylation, formation of covalent cross-links,
formation of cysteine, formation of pyroglutamate, formylation, gamma-carboxylation,
glycosylation, GPI anchor formation, hydroxylation, iodination, methylation,
myristoylation, oxidation, proteolytic processing, phosphorylation, prenylation,
racemization, selenoylation, sulfation, transfer-RNA mediated addition of amino acids to
proteins such as arginylation, and ubiquitination. See, for instance, PROTEINS -
STRUCTURE AND MOLECULAR PROPERTIES, 2nd Ed., T. E. Creighton, W. H.
Freeman and Company, New York, 1993 and Wold, F., Posttranslational Protein
Modifications: Perspectives and Prospects, pgs. 1-12 in POSTTRANSLATIONAL
COVALENT MODIFICATION OF PROTEINS, B. C. Johnson, Ed., Academic Press,
New York, 1983; Secifter, et al., “Analysis for protein modifications and nonprotein
cofactors”, Meth. Enzymol. (1990) 182:626-646 and Rattan, et al., “Protein Synthesis:
Posttranslational Modifications and Aging”, Ann NY Acad Sci (1992) 663:48-62.
“Variant” as the term is used herein, is a polynucleotide or polypeptide that differs
from a reference polynucleotide or polypeptide respectively, but retains essential
properties. A typical variant of a polynucleotide differs in nucleotide sequence from

another, reference polynucleotide. Changes in the nucleotide sequence of the variant may

-7-
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As used herein "severe asthma" is nmeant to include patients with refractory
asthma. Patients with severe asthma may not necessarily have airfl ow
obstruct iwo 2009120427t he tine, and nmay or nay not have ai PEaUS2009/038509
hyperresponsi veness but may suddenly deteriorate on a background of

relatively stable, disease (on treatnept)., "Severe asthm' is al so
o 5t oSbmReRt S B AR ER Ol HARRLTEr bhoy e HEs e ahe el 0t ner t han
the ATS sdBhuasotids. deldl@gisle $Ringk®al YesaltaR amindt doad aytifutibhs, Asdinoms,
Managenment and Prevention, dobal Initiative for Asthma (G NA) 2007 as wel |

as ot her dglstiges ifuréansiang wyneationy e e polypywhidecnoeded Py AP neszovInae 559

As used i "reduce” . I I RO I i r ease in
the anounteBpRd bebReh Fril yrl EUE PRlvpfRRL BRI Larh b RER SuhoPRERESEE . 1
af t er Sadmmothsi, Feticoce pilypepadé. Goecraliy, idiffdreiiccanid Iy soARattbestqnetceks of

"co-adm nistration or "co-adm nistering” as used herein refers to 5
admi ni st g eéerse Polipepiideiddhe viat A Slasslyr il agwsrakande iy many regions,
Co- adm ni; atii iRl : e
cane 11 i aen A AR T ey Fire o RS a B e e bl s or
days of omeecauistihgions,Rdditiersmielctipnainfany somborponnd substitined admsaitst er ed once

weekly whil.e a.secopnd conpound is co-admnistered daily. As used herein
i Sof derMiSR B FoBHOR DI e Degls RREHES D Fiscsariorpdendntliaghy 1 o

di songer palyndbie6@&eor palyMap&dt Ahy Bé & ’htuSMRRIcOIBinIRYcHRMNf R tic IMark Qrtihe
production "of eosinophils. Disorders associated with excess eosi nophi
product i omryi recd vedianbihat iamet ksl forictechatwallys o pmoptuidliyeochwmime viatiands ofit opi ¢

asthma, atopic dermatiti llergic rhinitis, non-allergic rhinjtis,
aothim. JeBBEBEITIRY bofpelds® bl brap ynBRR R b vatee?
bronchopulmaasy aspergillosis, coeliac disease, Churg-Strauss syndrone
(periarteritis 15nodosa plus ato eosi nophilic nyal gia syndrone,

. .opy), eo : .
hyper eosi nophiAs used Yerdino @@§1n@1éﬂlé?r€10@91§tlﬁ”e@&f$ toriscandgtiondn ndidp: Bigeinal
angi ode - ) g . e ; : osite
nredtt ons AT B s FLATEAMn FRSIBARN iR ARIRENI MR kBRI Ao
der mat i t icertanstetodd irccaplnt. -IAsap ot @iratbnGas i aisodietsdn wah adthmeobdarsmd ncl udi ng
but not linmted.to, eosinophilic oesophagiti egsinophjlic gastritis,
eosi nophiPgf! t@%_@ﬁb@ﬁltcews{mg}vm%g?% wmec,(%@r?ﬂ?gr iTpPEathdh E3BPHEIRI? | ¢
colitis, .aflic Bhep AP oaAGRAL HRASHHs cARPRALINL BBPERATIGugRS! e
and obstructive sl eep apnoc. Eosinophil-deriv secretory products have
al so beenlassiod hatekbtivhotmal hevgdnoetminiand aofvagneppogevassss( Tanohscoamkct | ve

such s QPG 4LERHA e o) Sowt omuband Selise BRI Are SA0dm/ o0k ol
F11brosTS oGMambich, Al LoWIxSOEAY 362 Fr002Hih Biclp R0 in SEN AR drodarEko

al. Allergy 2005; 60: 13-22, dhoff, et al. Allergy 2005, 60:. 693-6).
The t her apwandsctorteesppamns evithrighpdedisterpidsivat metomsdsregfiresd minimpanddasenfi s

produced by, the binding o n ti-1L=5 antibod 0 man_1ll-5 and thus

P s eque b Ry TekeBtalin FoLiarbiii TP Bhgl? < B et b B feredhe
present iseuedin DpatRhewhidihk yadas iré@ites af 104st 301008 I PESSRBS s@HRB bS] NQ
cosi nophilic bronchitis. .. Methods are provided herein for treating
eosi ABphiths Wylreme AT ¢ither ceushiiinn. si ng admi ni stering to said hunman suffering
from eosi nophijd hi t | : i>{ ] 9/ 038509
conpri si ng atf%%%gghgﬁglékkﬁyﬁﬁgﬁagﬁﬁé6%%%%K¥%b§%%§&é§8§%%§§qég@ﬁgghnan

suf f er i ngaficrotacasi arog@int bf codophdhin dny di@saysinetudirg:- e penidendéd wokinpophi | i ¢
bronchitis.. In some aspects, the steroid.is prednisone and/or prednisol one.
The ant i -ﬁ%lnaa@fsaa@yﬁﬁg%}e%@t ARSI FThey. by moawofmmma%r@&&levasﬁe at | east
one anti pikeReARESRALY with AR _@bge%hﬂmﬁclhaa%t G0’ Nidited ko, BostAGIHIRODY MRy
conprise a heavy chain conprising SEQ ID NO 19. The at |east one anti -

1L- 538nt iabthohy, eynopbiierGGRD aedsinghhilic hadnehttisnprdi awry cSEQoplBliNassoidtedl n yet
anot her aspect, .the. human i,.s sufferin om.at |east,.one additional

i Sor der oG e A Dedt sELAGEhr MRo s TR Eet el TPl 1 ne
group congi sH00eOf ; 5aUPWes,a8 i By J BLORF Crifl e ABLY I 908 2HaBA L Cer LNITNI L S,
non-allergic rhinitis, asthma, severe asthma, chronic 10cosinophilic
pneunoni a, allergic bronchopul nonary aspergillosis, coeliac disease, Churg-
Strauss syndrone, eosinophilic nyal gi a®yndronme, hypereosi nophilic
syndronme, oedenmatous reactions including episodic angi odema, hel m nth

i nfections, eosinophilia associated wth parasitic infection and/or the
treatnent of parasitic infection, onchocercal dermatitis cosinophilic
ocsophagitis, cosinophilic gastritis, cosinophilic gastroenteritis,

15eo0si nophilic enteritis, eosinophilic colitis, nasal m cropolyposis, nasal
pol yposis, aspirin



i ntol erance asthma, obstructive sleep apnoe, chronic asthma, Crohn's
di sease, scleroderma and endonyocardial fibrosis In yet another
aspect, tweompoerti on conprising at | east one anti- 1LPETAISRIOGES09 S
adm ni stered intravenously. The conposition conprising at |east one

anti-1L-5 antibody ,2 t t.a dos 750 The

"t r avende i@ ety PR e R P IS B P e e PR RRs. 1

anot her QﬁpﬁcﬁmdSQ@mC@Q@Q@b{E@ﬁAg@@ﬂ99§Qag6@U7hﬁaSt one anti-1L-5 antlbody
may be administered intravenously over a tinme range of about 10 minutes to
about 4 hour s Asrusgé percBpaefigateraiabiamey eefers te asgedigen Bheien 2patiankasedct o
about 60 te i nvention the
conp03|tpgh&%on%Pfégﬁ%Q%%nﬁ@ %Bgﬁémgéangﬁﬁ%@?ﬁggﬁtlbody is adm ni stered
subcut aneously, which may be at a dose of 250 ng. A subcutaneous dose may
be adm ninsdj@r@eronasico three tines or nore to a human. I n yet anot her

aspect, g m@ﬁeae§onﬁrgﬁ§%lqem 501 SORSARALGL, LT edni sol one for sai d

st eroi d- gﬁg ent oskqgg r.onchi, ; q $I/ |sone i s reduced by
at | east HEBOYE R T AR R G e YF%‘?W $TEP8F 8 Y ependent
COS|noph|Fﬂ@q%?%ﬁ%ﬁT?W?RETW@P%§§®?éﬁﬂﬁ%ﬁFwWWW¥$saJd conposi ti on conprising
at least one anti-1L-5 antibody. The human suffering from steroid-dependent
eosi nophi | b@g bronchitis experiences amtajisyically S|gm§ﬁ#$@mt reduction
in exacerbaé ns of e Si no h|||c bronchlgba)aft 401§§ ﬂﬁmﬁm Ieast sai d
WO 2009/1ib @?6’ 509 conpositi'on conpri’Sin % at’ t o

anti-1L-5 antlbody. The eosinophil level in saldzmmﬁﬁ 4a5@mﬁéﬁmced to

wi thi n norgrBldehdnfiitt s, which is understoedzdon thesaits and can be nmeasured by
a variety of ods including, but not_ % ted liffbronchial scrubbi ng. By
way of exa thin normal imts wou i ncl ud® “but woul d not me
limted tot 5“%&@%@@@%P?ve sputum cel | cdtiit s hé@@ﬁﬁ(géﬁwnbﬁﬁﬁﬁ§npé§s t han
2% The eosiTA@phblnd QM&li® remai n wit hi n-naomal bbopds for at | east 8 weeks
after the | ast dose of said conposition conprising anti-IL-5 anti body.

Eosi nophi| levels may be reduced in blood and/or sputum I n anot her
aspect, MMErTdderagiedstisy ovi ded for treating a human with eosinophilic

bronchi ti s RefiekRENfoS &iild r&eRgR0Siihtal cOfIroLe MditaSibnig a@iitioh east one anti-IL-5

anti body t&&%rd c(ﬁ‘gc%sté}mgiso E !g rl%lrl a%m I}a%&ns% ﬂ@{;bth&lg&dé/r 1&9(91‘16@1@ %a%grﬂg anti-1L-5
ant i body ositron c risim one aHW@ | C-5 anti body may be

co- adnlnlgfﬁﬁgﬂ PEORS Za8TRE 56T ammg Omﬁﬁﬁo P LR ATT YRR 0N al so provi des
met hods f6ﬁ%¥§%%éWﬁ@Ogﬁgﬁﬁ%ﬁﬁVré&Vﬁmﬁmﬁﬁn%%mﬂHE%ﬁW#%FXhﬁ”@ron1COS|nophlllc
br onchi t i ¢,0ngcompré smragdritnipsisieng ppgy@r conposi tion conprising a first

ant i - 1L- 55.antet boghye @ndedidseeanderaat i - 1L-5 anti body. Met hods are al so

provi ded 4 FReMLidRWRRMSIIN $abyh@adbn RREI @Mhbid dertRos@Rtid RRAY 1S

]lulélsoth

co- adm ni sHeLed, Wi, Rend i@l Qhd- The current invention also provides
use of at |east one antl-IL 5 antibody in the manufacture of a nedlcanent
for the CFaatmeit or cosios ﬁ' ........ e B ouehT T e The 6 reselnv ........................ o

provi des 0§ "é“rﬁfthaé?{heéﬁ"r“ “‘i“l_ © At F’B s chfbﬁtﬁlérﬁaéﬁfs{g %’BPMFE}F e E“at nent of

eosi n pth N8R tis co ISI adnln tering to a patient in need

Cher oot EoohdBel Krat SoLSHBEt ST ‘g“ea1t62 NoB Soet 1% ES8 280 i body. Al so
provi ded hereln ar har maceut | t.i able. of treatin

oot nophi 1+ ¢ HIORERMERE SFear rba: Ragbenl bRt BRERR St Brerdlys and
formul at @%&9@ wﬁﬂﬁ%eve% BQRASa A 1168 BSccdRSily hRRdiMB K B3 rudilth A &IRAtimkhvent i on
provides an anti-1L-5 antibody for use in the treatnment of e05|noph|I|c

br onchi t iagd nfagror auhyinet Baveaaiivery lafmglﬁesmnswwe@blmrmﬁmsuddew tetemorgteeanod d. The
anti-1IL- nt|b i t he. 25 rese |nven i oR _al so royld
anti -1 L SARUrRE el MRE P asTah sty Befet Rubbf hifonssrivod vo

2009/102092 HRGH tU$3Q1@ﬂﬁ&Bt8}59@9105X @Hmbﬁsscales otherTien fhel ADSd BXalielifss sct
illustrate various aspects of this invention. The results of Exanple 1 are

publ i shedoy by Glbahdrsyiagan: Astmg MQW%W@@WF’WO%G@@@]( Ingiatiyg @r993

(2009), il {GINAPRION Hefichs et GLAERRSTabRAGh thela 1 1S entirety. 5
Exanpl e

9.



The study was a random zed, placebo-controlled, parallel group trial of up
to 26 weeks. Patients were seen every tw weeks and were random zed to

t r eat mrentweat2oeieho22. Humani zed nonocl onal anti body to 1PCHUShepobisaumab,
was given at a dose of 750ng or 10pl acebo over 30 m nutes at weeks 2, 6,

10, 14, and 18, The. dose,of predni sone was.reduced a eks 6 0, 14, 18,
and 25 oxcept S ROpATE T SUuRs hag Pt PomoRP Sl TGS P dose of
10 g or aARuAt of ASinYliilsAVs@FcARABH bRIGdRMELY sHen \WE. HSHNR heer albfihREhtASt hma
Control Questionnaire (ACQ, synptom Likert score, nmaxinmal expiratory

f1 ow vol @hteagiong estidb-Smsdibade FEVI, and slow vital capacity (VC) before and
15 m nutes aftgr utanol .2 » SPUL : jbat - s and
bl ood eosi nop#ﬁlgs%éggijegl rcgrsgg1 131%?&%0?% ?ﬂ &%@&%ﬁﬁ% %%hye?ihh%?%}é{%g%?é coul d
have a cladmicigtatexaterdat more @mmevdd rhdaimepseie Go-edminstixtibhdf awal
synptons. Exacerbations were defined by an increase in sal butanpl use of 4
or more [AMPSYRHME DFMYHBRCRhAT t3POWARS $gng WEH{§ &t BHPINFPABHBOWHOE wo
consecut i;v 1 OF i : t VI 9

random zéttrlﬁ%ﬂg%g]\l}}l% Step%)lr?1 ﬁ%{}ﬂa&z (S)iBﬁtgﬁec alrtl%g' ?ﬁp%ﬁ?gﬁﬂﬁ I%efggtgbcé%ﬁ?ggﬁ%%ﬁgough
or as dedeadohibytetel@ntawestly gailor.se@midroompbnyd ivas-golerifistereldladgcor di ng to

t he Anerican Thoracic Sogciety reco ndations (Amrerj.can Thoracic Society,
Standar di zat | G WP SEOMEOTYFT STGSHIR BXcoRy oy mRRa Prdestian” Earias Ry,

152: 3007 dlisod BB of His@R3)kn wanRd 4Rl S&rﬁﬁ‘toﬂﬁlrﬂééﬁrwﬁf&t QR BitReskolin@mn@rapo, et
al. (Crapo, etal. AmRev Resoir Di's, 123:659-94 (1981)). 25Asthma control
was assesssidopisisn§pisandery asspeiated dvitseNenss cOsinoplol prodegiongnelada ut@damitper , et
al, Eur Respi,, J 14:902 1999)). .In addition,, synpto of .cough, wheeze,
chest ti TRdde SoRtogRlF Pritvtdopic R AN L EyaTIR e TRERC B gt Gays
prior toafagh Mirfitis, a0inR, everRl Rthnld, KBohicsosinBpHilic PRy, @lBrgicl Wor se)
(GQuyatt, et aL J Chronic D s, 40:1129-33 (1987)). Sputum was i nduced and
pr ocessedreshapdmopyyspsigitoyisi corlisn disease, Lfhurg-Pirgyss shndipme §pratartgritis Eur

Respiie J , - Y A ' : ol i ne was
B et U ey

( Cockcr ofoederedtomlretdtions Aldheligyepistd2Smed@l ek Halinimth tiefiectvdnis Ndosindp hidia

| 3-agoni sts for, 24 hours., -13- 2009/ 120927PCT/ US2009/.038509
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Pl acebo (REEY omypcardid {89815 6 4410, 9 58. 2+7. 1 Gender, Male (no. of
patients) In yet another aspect, the composition comprising at least one anti-IL-5 antibody is

administered intravenously. The composition comprising at least one anti-IL-5 antibody
20  may be administered at a dose of 750 mg. The intravenous dose may be administered
intravenously over 30 minutes. In another aspect, the composition comprising at least one
anti-IL-5 antibody may be administered intravenously over a time range of about 10
minutes to about 4 hours or more specifically over a range of about 20 minutes to about 60
minutes. In another aspect of the present invention the composition comprising at least one
25  anti-IL-5 antibody is administered subcutaneously, which may be at a dose of 250 mg. A
subcutaneous dose may be administered one to three times or more to a human.

In yet another aspect, the human is receiving prednisone and/or prednisolone for
said steroid-dependent eosinophilic bronchitis and said prednisone is reduced by at least
about 90% in said human suffering from steroid-dependent eosinophilic bronchitis after

30  treatment with said composition comprising at least one anti-IL-5 antibody. The human
suffering from steroid-dependent eosinophilic bronchitis experiences a statistically

significant reduction in exacerbations of eosinophilic bronchitis after receiving at least said
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4 8 Height cm 166.2+14.5 168. 6+9.9 Wi ght, kg 85.8 +16.7 89.5 +14.9
Duration of synptons, y 13.3 10.3 12.5 +9.59 FEV Previ ous m ni nuni t

Val ue (I1iwerg(9/120927+0.6 1.6 +0.5 % of predicted val ue 4B8€TS2R9DHIBPY evi ous
maxi nmunt | mprovenent with bronchodilator (% 28.4+12.03

composition comprising at least one anti-IL-5 antibody. The eosinophil level in said
human are reduced to within normal limits, which is understood in the art and can be
measured by a variety of methods including, but not limited to, bronchial scrubbing. By
way of example, within normal limits would include, but would not me limited to,

5 quantitative sputum cell counts having cosinophils less than 2%. The eosinophil levels
remain within normal limits for at least 8 weeks after the last dose of said composition
comprising anti-IL-5 antibody. Eosinophil levels may be reduced in blood and/or sputum.

In another aspect, methods are provided for treating a human with eosinophilic
bronchitis wherein said composition comprising at least one anti-IL-5 antibody comprises a

10 first anti-IL-5 antibody and a second anti-IL-5 antibody. The composition comprising at
least one anti-1L-5 antibody may be co-administered with a steroid.

The present invention also provides methods for reducing eosinophils in a human in
suffering from eosinophilic bronchitis, comprising administering a composition comprising
a first anti-IL-5 antibody and a second anti-IL-5 antibody. Methods are also provided

15  herein wherein at least one anti-IL-5 antibody is co-administered with a steroid.

The current invention also provides use of at least one anti-IL-5 antibody in the
manufacture of a medicament for the treatment of eosinophilic bronchitis. The present
invention provides use of an anti IL-5 antibody or fragment thereof for treatment of
eosinophilic bronchitis comprising administering to a patient in need thereof a composition

20  comprising at least one anti-IL-5 antibody. Also provided herein are pharmaceutical
compositions capable of treating eosinophilic bronchitis or alleviating the symptoms
produced thereby and formulated for the methods and uses described herein. The present
invention provides an anti-IL-5 antibody for use in the treatment of cosinophilic bronchitis,
for administration alone or in combination with a steroid. The anti-IL-5 antibodies of the

25  present invention also provide anti-IL-antibodies for all of the methods and uses described

herein.

-12-



24. 6+10. 6 Decrease during exacerbation (% 42.0+16.9 45.5+13.7 Current
post bronchodi | ati on % of predicted value 66.6+18.3 74.3+17.9 Rati o of
FEVI to woaboxapaecity (% 63.8+16.2 65.9+13. 1 Sput um e@sirruspénoiosssoo Medi an
16.6 4.0 Range 1.6-54.3 0-35.3 Duration of daily use of predn sonc (years)
9.3+7.6 %x%ﬁprleSs Predni sone (ng/ day)
The following examples illustrate various aspects of this invention. The results of
Example 1 are published in Parameswaran, et al. The New Engl J Med 360(10):985-993

(2009), which is incorporated by reference herein in its entirety.

Example 1

The study was a randomized, placebo-controlled, parallel group trial of up to 26
weeks. Patients were seen every two weeks and were randomized to treatment at week 2.
Humanized monoclonal antibody to IL-5, mepolizumab, was given at a dose of 750mg or
10 placebo over 30 minutes at weeks 2, 6, 10, 14, and 18. The dose of prednisone was
reduced at weeks 6, 10, 14, 18, and 22, except in patients who had required prednisone in a
daily dose of 10 mg or more. The variables measured every two weeks were: Juniper
Asthma Control Questionnaire (ACQ), symptom Likert score, maximal expiratory flow-
volume curves to measure FEV, and slow vital capacity (VC) before and 15 minutes after
15  salbutamol 200ug, sputum quantitative cell counts and blood eosinophils. As a result of
prednisone reduction, the patients could have a clinical exacerbation or develop
bothersome steroid withdrawal symptoms. Exacerbations were defined by an increase in
salbutamol use of 4 or more puffs/day or of nocturnal or waking respiratory symptoms on
two consecutive days, or by a fall in post-salbutamol FEV; >15% from the randomization

20  wvisit or by a 2-point change in the Likert score for cough or as decided by the investigator.

Spirometry was performed according to the American Thoracic Society
recommendations (American Thoracic Society, Standardization of Spiromerty, 1994
update, Am J Respir Crit Care Med, 152:1107-1136 (1995)) and predicted values were
obtained from Crapo, et al. (Crapo, et al. Am Rev Respir Dis, 123:659-94 (1981)).

25  Asthma control was assessed using the validated Asthma Control Questionnaire (Juniper,

et al, Eur Respir J, 14:902-7 (1999)). In addition, symptoms of cough, wheeze, chest

tightness and shortness of breath were evaluated for the seven days prior to each visit on a

7-point Likert scale (7 no symptoms, 1 worse) (Guyatt, et al., J Chronic Dis, 40:1129-33

(1987)). Sputum was induced and processed as described by Pizzichini, et al. (Pizzichini,
30  etal EurRespirJ, 9:1174-1180 (1996)). Airway responsiveness to methacholine was
measured using the tidal breathing method described by Cockcroft, ef al. (Cockceroft, et al.
Clin Allergy, 7:235-43 (1977) after withholding p-agonists for 24 hours.
-13-




Medi an 10 10 Range 5-25 2.5-20 Inhaled Corticosteroids (jig/day)

1000 1000 Range 600-2000 1000-2000 Short-acting {3-agonist (no. of
puf f s/ weel® 20042092+8 Long-acting 3on sno. of patients) ®9CI/USLROB8509
cnc-receptor antagonists (no. of paticnts) 2 1 Atopy (no. of patients)

Nasal

10

15

20

25

polyp ( %gc'acecl)’{)atpo%ts ifo(alrthss)example were defined as either a patient-initiated increase in
their daily dose of albuterol of four or more puffs to control symptoms of chest tightness or
as any one of the following: nocturnal or waking respiratory symptoms on two consecutive
days, a decrease of more than 15% in the FEV, from the label at randomization after the
use of albuterol, or a 2-point worsening in the Likert score for cough by the investigators at
their discretion on the basis of general clinical worsening, For the latter exacerbation,
sputum-cell counts were not known to the treating physician at the time this decision was

made and were not considered in the definition of exacerbations.

Exacerbations, unless accompanied by sputum neutrophilia, were treated with
30 mg of prednisone for 7 days. During this time, the patient was withdrawn from the
study and was seen again at 2 and 4 weeks. If the exacerbation was accompanied by
neutrophilic airway inflammation (total cell count, >15x10° per gram of sputum;
neutrophils, >80%), it was treated with 500 mg of amoxicillin-clavulanic acid twice daily
for 10 days; patients with neutrophilic exacerbations were not withdrawn from the study,

and they continued with the protocol for prednisone reduction.

The sample size was based on the primary outcome of the proportion of patients
who would have exacerbations in each treatment arm. It was expected that all patients on
the placebo would exacerbate when the dose was reduce by 50%, while not more that 4
patients on the active arm would exacerbate for a similar dose reduction. The study had
90% power to detect this difference. Between group comparisons of normally distributed
data were compared using unpaired-t test and no-normally data were compared using
Median test in an intention-to treat analysis. Proportional data was analyzed using Fisher’s
exact test. Cumulative probability and time to exacerbation between treatment groups
were compared by Cox’s proportional hazards methods. All tests were 2-sided and
significance was accepted at 95% level and the analyses were done using the Statistical

Package for Social Sciences, version 13.0 (SPSS, Chicago, IL).

Patients meeting the following inclusion criteria were enrolled in a study of anti-IL5
monoclonal antibody therapy for eosinophilic bronchitis sputum eosinophilia in patients

with asthma chronically treated with systemic and high dose inhaled corticosteroids:

-14-
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Data for 8 of the 10 patients in the placebo group who had an exacerbation
acconpani ed by sputum eosi nophilia and were censored at that tinme, while

none of twe 2pari2ea?rs who recei ved nepol i zumab had an ex&CEMsa009088509
associated with sputun1 MO 2009/120927PCT/U82009/038509 eosinophilia
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patients were first seen in the clinic.

Wijusipipus yPueyjarg el Dp Hadyes are those recorded at the time of screening unless otherwise stated.
There were no significant differences between the two groups for any of the variables except the number of

sputum eosinophils (P=0.03). FEV; denotes forced expiry volume in 1 second.
tPrevious lowest and highest values for FEV, refer to the historic lowest and highest values recorded since the

}The dose of inhaled corticosteroid is the equivalent of inhaled fluticasone.

Results

Nineteen of the 20 patients completed the study.

One subject who received the

active drug was withdrawn from the study after the 3™ infusion because of heart failure, but

was included in the analysis.

protocol analysis included only the 18 subjects who had airway eosinophilia at baseline.
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Last dose Visit 14 8 weeks post Last dose Nunber of patients 9 9 7 7 Sputum
eosi nophils (% Median 16.6 0.0t 1.3t 0.3t Range 1.6-54.3 0-4.0

0. 0-11. 3 WOQeev/B0OB70o0od eosi nophi | s+per mm 664. 4+492. 5 20TARS309A88509
64.5=37. 941

Primary Outcomes

Exacerbations

There were 12 asthma exacerbations in the placebo group. Nine were associated
with sputum cosinophilia and three were associated with sputum neutrophilia, of which
5  two were in a patient who was eventually treated for an exacerbation associated with
sputum eosinophilia. Thus, 10 of the 11 patients in the placebo group had exacerbations
that led to treatment with prednisone or antibiotics. In contrast, there were two events in
the mepolizumab arm (1 neutrophilic exacerbation and one withdrawal due to adverse
event) (p=0.008). Exacerbations were identified by a decline in FEV, and additional
10 criteria in seven patients (one in the active treatment group and six in the placebo group),
by an increase in ;-agonist rescue (three patients in the placebo group), and by nocturnal
symptoms (one patient in the placebo group). A change in the Likert scale alone or
physician discretion was not used in any patient to identify an exacerbation or initiate a
change in prednisone dose. The median time to exacerbation (irrespective of type of
15  bronchitis) was 12 weeks in the placebo group and 20 weeks in the mepolizumab group

(p=0.003). (Figure 2).

There were also no exacerbations associated with neutrophilic bronchitis in the

mepolizumab group while there were 3 in the placebo group.
Reduction in Prednisone Dose

20 In the mepolizumab group, patients had a mean (£SD) reduction of prednisone by
83.8%%33.4% of the maximum possible reduction per protocol compared to 47.4%+40.5%
in the placebo group (p<0.04). In absolute terms, the mean dose of prednisone was
reduced from 11.9 mg to 3.9 mg in the mepolizumab group and from 10.7 to 6.4 mg in the

placebo group (median reduction in the two groups, from 10 to 5 mg) (P=0.11).

25 Pre-specified Subgroup analyses

Data for 8 of the 10 patients in the placebo group who had an exacerbation
accompanied by sputum eosinophilia and were censored at that time, while none of the

patients who received mepolizumab had an exacerbation associated with sputum
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76. 3=39. 361 FEVI after brcuichodila Lion Val ue=Liters 2.0=0.88 2.1=0.99
2.4=1.061 2.3=0.87 % of predicted value 66.6=18.25 69. 7+17.7 71.9=17. 31

70. 3+13. 2wBiznépn92Ast hma Cont rol Questionnaire' 1.9=0. 78CT/UB209938509
1.2=0.811 1.3=0.911 Cough Scorch 6.0=0.82 5.2=0.801 5.3=0.961 5.5=1.00

Synpt ons e§scl%ﬁ1ﬂiaz 8’=%+0%) .9 There were three exacerbations in the placebo group associated

with sputum neutrophilia. In the mepolizumab group, there were five episodes of
increased numbers of sputum neutrophils (in four patients) during routine visits, but the
episodes were not associated with a change in the measures that defined an exacerbation

5  and thus were not treated.

In the mepolizumab group, there was a mean (£SD) reduction in use of prednisone
by 94.3%=+12.9% of the maximum possible reduction per protocol compared with

47.5%+42.2% in the placebo group (p=0.01).

Pre-specified Secondary outcomes

10 A single infusion of mepolizumab was associated with a reduction in the number of
cosinophils to within normal limits in sputum (P=0.005) and blood (P=0.004). The levels
remained within normal limits after reductions in the dose of prednisone for up to 8 weeks
after the last infusion of mepolizumab (P=0.01). In contrast, a reduction in the dose of
prednisone in the placebo group was associated with a significant increase in the number of

15  eosinophils in sputum and blood (Figure 3 and Tables 2A). There was no significant effect
of mepolizumab on cell types other than eosinophils in sputum or blood, except for a
significant reduction of lymphocytes in sputum 4 weeks after the fifth infusion (P=0.001).
Mepolizumab treatment was associated with a modest improvement in FEV1 (mean 300
ml), a nonsignificant improvement in asthma symptoms, and a significant improvement in

20  scores on the Juniper Asthma Control Questionnaire (P=0.01) (Table 2A and Figure 3).
Secondary Outcomes

A single infusion of mepolizumab reduced sputum and blood cosinophils to within
normal limits, where they remained after reductions of prednisone dose (p<0.05) and for up
to 8 weeks after the last infusion of mepolizumab. In contrast, sputum and blood

25  cosinophils increased significantly with prednisone reduction in the placebo arm (Table
2B). Mepolizumab treatment was associated with the improvement in FEV,, asthma

symptoms and asthma control questionnaire score as shown in Tables 2A.
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28.7+4.9 31.6+2. 30 30.1+4.02 Plus-m nus val ues are neans+SD. FF, V1 denotes
forced expiry A olune in 1 second. 111-10.05 for the conparison with

basel i ne wa 20®/120921) <0. 05 for the conparison with the cecTaspaadsssg? change
frombaseline in the placebo group. The Juni per Asthna Cbntrol

ti [ 0 to.6 1 th hi at
control, brh ‘SRR ER R ol A ndaCiPe b ARG hott "5

current asigolMBuridh &6HRABABYIn TANGEA. A AMhalyQfVarilblE bdfoland Saer e
indicating a greater severity of synptonms. '"The synptons score ranges from
7 to 35 Wicatmdng g hayens Egatﬁchmth@dqcﬁbo gﬁ@ﬁ@senteéévE@waof synptons. This
score consists of a conposite rating of shortness of breath, chest

Li ght ness, wheezi ng, cough, and sputum production each graded on a 7- point
Li ken scaiable 2XaYngabiss befar¢ amd affeibtrameensvdthamepelisumsh.mrent with nl acebo

Vari abl gs—VisTt— 1 Basetine Vst 4 4weekS POl 51 T St O@SE: VT STt hé dWeeks
post Last dose Visit 14 S weeks postitlast| doses fxacerdaadis pise 4 Werls pdo St
Exacer batViadaples Baseline First dose Last dose Last dose
Number of patients 9 9 7 7
Sputum eosinophils (%)

Median 16.6 0.0% 1.3 0.3%

Range 1.6-54.3 0-4.0 0.0-11.3 0.0-4.6
Blood eosinophils=per mm’ 664.4+492.5 49.5+37 46t 64.5+37.94% 76.3£39.36%
FEV, after bronchodilation

Value+Liters 2.0+0.88 2.1+0.99 2.4+1.06% 2.3+0.87

% of predicted value 66.6+18.25 69.7+17.7 71.9+17.3% 70.3+13.2
Juniper Asthma Control Questionnaire” 1.9+0.78 1.3+0.91% 1.2+0.81% 1.3+0.91%
Cough Score’ 6.0-0.82 52+0.80% 53+0.96% 5.5+1.00
Symptoms Score® 29.4+2.9 28.7+4.9 31.6+2.30 30.1+4.02
Plus-minus values are means+SD. FEV; denotes forced expiry volume in 1 second.
1P<0.05 for the comparison with baseline value.
1P<0.05 for the comparison with the corresponding change from baseline in the placebo group.

“The Juniper Asthma Control Questionnaire score ranges from 0 to 6, with higher scores indicating worse control.
The cough score, which was measured only in patients without current asthma at screening, ranges from 1 to 7, with lower
scores indicating a greater severity of symptoms.
“The symptoms score ranges from 7 to 35 with lower scores indicating greater severity of symptoms. This score consists of
a composite rating of shortness of breath, chest tightness, wheezing, cough, and sputum production each graded on a 7-
point Likert scale.
Table 2B. Variables before and after treatment with placebo
Visit 4 Visit 12 Visit 14
Visit 1 4weeks post | 4weeks post | 8 weeks post 4 weeks post
Variables Baseline First dose Last dose Last dose Exacerbation | Exacerbation
Number of patients 11 10 2 2 9 9
Sputum eosinophils (%)
Median 4.0 3.0 32 5.0 253 4.0
Range 0-35.3 0.0-16.3 1.3-5.0 1.0-9.0 5.0-63.7 1.3-52.5
Blood eosinophils+per mm’ | 352.1+253.74 | 295.82207.39 [657.0=413.23]1224.0+1383.03] 655.5+254.77 622.4+498.4
FEV, after bronchodilation
Value+Liters 2.2+0.92 2.310.94 2.310.44 2.3+0.39 2.0+0.97 2.2+0.8
% of predicted value 74.3+17.8 75.6+17.0 78.4+20.9 78.1+19.2 60.9+20.7 74.4+14 .4
Juniper Asthma Control 1.8+0.92 1.6+0.88 1.2+0.52 1.2+0.28 2.0+1.04 1.6£1.4
Questionnaire”
Cough Score’ 6.3+0.96 52+1.2 NA NA 5.8+1.1 6.2+1.0
Symptoms Score’ 29.8+5.14 30.8+2.9 33.2+1.56 32.5+3.54 27.2+4.18 294+73
Plus-minus values are means+SD. FEV; denotes forced expiry volume in 1 second and NA not applicable.
“The Juniper Asthma Control Questionnaire score ranges from 0 to 6, with higher scores indicating worse control.
®The cough score, which was measured only in patients without current asthma at screening, ranges from 1 to 7, with lower
scores indicating a greater severity of symptoms.
“The symptoms score ranges from 7 to 35 with lower scores indicating greater severity of symptoms. This score consists of a
composite rating of shortness of breath, chest tightness, wheezing, cough, and sputum production each graded on a 7-point
Likert scale.

10
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Nunmber of patients 11 10 2 2 9 9 Sputum eosi nophils (% Median 4.0
3.0 3.25.0 25.3 4.0 Range 0-35.3 0.0-16.3 1.3-5.0 1.0-9.0 5.0-63.7
1. 3-52. 5 W0 2009/120927 PCT/US2009/038509

Safety

One patient in the mepolizumab group had progressive shortness of breath after
receiving three infusions of the drug and was removed from the study. Investigators, who
were unaware of study-group assignments, determined that this patient had preexisting

5  coronary artery disease; the breathlessness was attributable to heart failure due to ischemic
cardiomyopathy. The patient did not undergo endocardial biopsy or cardiac magnetic
resonance imaging to rule out eosinophilic cardiomyopathy. One patient in the placebo
group died suddenly at home, 6 months after the completing the full study. On autopsy,
the cause of death was identified as sudden cardiac arrest possibly due to a ventricular

10  tachyarrhythmia and was not ascribed to worsening asthma. One patient in the
mepolizumab group reported having aches and tiredness when the prednisone dose was
reduced to 2.5 mg. One patient in the placebo group had hypoadrenalism during the
prednisone reduction from 12.5 mg to 5 mg per day (as demonstrated by a blunted cortisol
response to a short corticotrophin stimulation test). There were no other serious adverse
15 events. There were no significant abnormalities in blood chemical values attributable to

mepolizumab.

Discussion

These data show that in the rare patient with asthma who continues to have sputum

cosinophilia even when treated with oral prednisone and high dose inhaled corticosteroids,

20  that treatment with a humanized monoclonal antibody against IL-5 allows a reduction in
prednisone dose without the development of asthma exacerbations. These results are
contrary to the negative results of carlier studies with a similar antibody (Leckie, et al.
Lancet 2000; 356: 2144-8; Kips, et al. Am J Respir Crit Care Med 2003; 167: 1655-9; and
Flood-Page, et al. Am J Respir Crit Care Med 2007; 176: 1062-71) in patients with more

25  common forms of asthma and in concordance with those in hypereosinophilia syndrome
(HES) (Klion, et al. Blood 2004; 103: 2939-2941; Garrett, et al. J Allergy Clin Immunol
2004; 113: 115-119; and Rothenberg, et al. N Engl J Med 2008; 358: 1215-28), and in two
case report abstracts of asthma with sputum cosinophilia (Korn, et al. Am J Respir Crit
Care Med 2007; 175: A486) and HES with asthma (Hargreave, et al. Clin Exp Allergy

30  (abstract) 2004; 34: 1807).
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Bl ood eosi nophil sper ram 352.1+253.74 295.8+207.39 657.0=413. 23
1224.0=1383. 03 655. 5+254. 77 622.4=498.4 W/1 |l er bronchodilation

Val uelLi t ewe 28092t2292 2. 3+0. 94 2. 3+0. 44 2. 3+0. 39 2. 0+0. 9PC2/UB298380Df

predi cted value 74.3+17.8 75.6+17.0 78.4+420.9 78.1+19.2 60.9=20.7 74.4=14.4

In patients in the present study, with adult onset asthma, sputum eosinophilia that
persisted in the presence of oral and inhaled corticosteroid treatment was reversed by the
anti-IL-5 treatment and the patients improved clinically. In contrast, in the earlier studies,
sputum eosinophils were either not measured, or there was little or no sputum eosinophilia

5  at the onset of the study (Kips, et al. Am J Respir Crit Care Med 2003; 167: 1655-9 and
Flood-Page, et al. Am J Respir Crit Care Med 2007; 176: 1062-71). None of the prior
studies reported the effect of this treatment on the small subset of patients with baseline
airway eosinophilia. It is thus possible that the lack of clinical benefit in previous trials
was because the majority of patients randomized did not have the clinical phenotype we

10 studied, persistent airway eosinophilia despite corticosteroid treatment.

This study has significant limitations. First, there was an imbalance in the starting
percentage of sputum cosinophils between the two treatments, with the mepolizumab group
having a higher sputum eosinophil count. It is possible that the patients who respond to
mepolizumab are those with the highest numbers of cosinophils in sputum despite

15  corticosteroid treatment. Second, although the study demonstrated a significant
prednisone-sparing effect, there was no statistically significant difference in the more
clinically meaningful outcome of the final prednisone doses in the two treatment groups.
Third, the study relied on past objective evidence of asthma as indicated by variable
airflow limitation. Since most patients had frequent exacerbations in the past and were on

20  amaintenance dose of long-acting bronchodilator or had moderate airflow obstruction at
baseline, the study did not re-test for albuterol reversibility or methacholine airway
hyperresponsiveness in all patients at baseline. Fourth, the patients studied represent only
a small proportion of patients with asthma and persistent sputum eosinophilia and our
results likely do not apply to most patients with asthma. Fifth, despite efforts, investigators

25  may not have remained completely blinded to treatment allocation because they were in
part aware of sputum cell counts. Sixth the study is quite small and cannot be considered

clinically directive.

In summary, intravenous mepolizumab reduces blood and sputum eosinophils and
is prednisone-sparing in patients with asthma who had sputum eosinophils despite oral

30  prednisone and high dose inhaled steroid treatment. This small pilot study is potentially
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scores indicating greater severity of synptons. This score consists of a
conposite rating of shortness of breath, chest tightness, wheezing, cough,

and sputum production each graded on a 7-point Liken scale. WO
2009/ 120927PCT/ US2009/ 038509 Safety
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Clainms: 1. A use of a conmposition conprising at |east one

- neutralizing anti-IL-5 antibody for the preparation of a nedi canent
for treating a human suffering from steroid-dependent eosinophilic
bronchitis wherein said human is receiving a steroid for said

st er oi d- dependent eosi nophilic bronchitis and said steroid is reduced
in said human by at |east 90% after treatnment with said conposition.
2. The use of clai Ml yseWiRi&in, %b&i%ﬁ%o&ﬁoﬂ%&ﬂ?ﬁf@ﬁ 18RO R anti-
predni sol one. 3. The use of claim1l, whereln sald at |east one

anti -1 L-5 ant ilbeugntibgdshigmdminisiered 4t a ddse olig®) wg. cl ai m 1, wherein said
at |l east one anti-I1L-5 antibody conprises a heavy chain conprising
SEQ ID NO 9%9. 5. Theusse ctdfimcl, sihareln waid intravemods dosh eragimnistared at

| east one anti.-]L-5 anti b(_)? conprises a light chain conprising SEQ
ID NO. 21. 6. "FHEILERvE g “rII:PS'\Aherei n said human is suffering

fromat |east one ditional. disorder associated w.th exces
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br onchopul nonax§eesmsianyel dosiapphilie bropstats affes seesievingcth ipasi-ooe dasesef said
syndrone, eosi -] i . - j nophi li c syndrone,
oedemat ous reac?:ﬁ@géﬁjgbl?%{ﬁ{u %Sa@%?tg‘%‘g:gg“é%%%g‘?@’ hel m nt h

i nfections, ;eosi noghil.i i - W . par-asi t;.e 1.0 i_on. and/ or
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conposi tion coppid B et 8 WAt afRN B 2 Hdsk 0P sAD LR HidnT oRPRLRL §E er ed
intravenously. 8. The use of claim7, wherein said conposition
conpri sing at leashene aptidLahanitibbd® anti body is administered at a dose
of 750 ng. 9. The use of claim7, wherein said intravenous dose is
adni ni st er ed3.i nt r albnosstdiyclamd;, wherem sait @snpoiifion Thepuises gfleast @icrnt;
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conposi tion com#fipgitpgontol pragsbadens o sesinqphils biprnchBisgpmpared withe use
of claim 11, \Mpgclég(;_n sai d eosinophil levels remain wthin normnal
limts for at Teast 8 weeks after the | ast dose of said conposition

conpri sing | eas J: = lyls- [ - : : f claiml,
wher ei n sai gg'corrpo?lh? ?gen@fc%gd&%rlﬁéglﬁ%@%tsgﬁg%glp &%ﬁlel-ggeg #?%@C%{f\ i%%l?dy IS
co- adm ni st er ddmantimblaod tet/oi sputubd. The use of claim 1, wherein said
conposition conprising at |least one antilL-5 antibody statistically
significantllyg redud@asutde chimunivhefeirsdagY ninthnr S@puffed floyn ssthgad.i ent to
control exacerbations of eosinophilic bronchitis conpared with

pl acebo. 15. The use of claim 11, wherein said eosinophil |levels are

reduced in said human in bl ood and/or sputum 16. The use of claim]1,
wherein said human al so suffers from ast hna.
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