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Met hods of Treatnent This application clains the

benefit of US Provisional Application No. 61/040, 363
wo 2doed2@87 Mar ch 2008 which is incorporated herrCTUBI009/038509

its entirety. Field of the Invention The present

i nvention relates gengrall t he nethods for the

treatnment and di agnogﬁgﬁ'é’figgtﬁaﬂqfngﬁ nmedi ated by IL-5

an dTﬁ%%@ﬁﬁcaﬁ@ﬁ cnoRdine b@ﬁﬁdt&t[mnmv@nﬂlamgﬁlcatmn No. 61/040,363

speci fical | 0 the treatnent of e05|noP
ﬁl@ér@d\éhﬁch@omwhdﬁ ingatnorated hgeigrniitsayretBackgr ound of

the I nvention Eosinophils have been inplicated in the

pat hogenesis of a wide variety of inflamuatory disease
Fictd ¢fiths hiveatiodi ng al | ergi c di sorders associ at ed with

hypersensitivity reactions in the lung tiss
(Bu Thepresent épV@fl%/ 190 relatq:q,]genp% 9 BWG{P%%W f@bghe&eatment and

hions S oh 1RO | 1
AR e 1 5 o R P L Bttt more
specagichhmto the dnea@m&oﬁd:tamphémlbzcﬁuthbw widvar gitbllke-5 antlbody.
obstruction of the airways |eading to non-specific
bronchi al hyperresponsiveness. This in turn is
BadepsndetthdRQbniidhe generation of a chronic
rnfTanmmatory reaction at the |evel of the bronchi al
rrucEgan@pmls davhbaeadmplitated o thapathogeatsionf eby/lde variety of
n e % ha. fe%% %Qe/tg 1ncﬁ%im'§| aéfe}pggc §1§§1id§1§l%g§o8 aéeq Wﬁh hypersensitivity
reabtﬁtbﬂsllﬁlthdlgng h@ummﬁeld@mgqntmﬁh@@ph@ﬁndcbm dlo$Ea§1ﬁophlls
éCor ri gan et al., Immunol. Today, 13 :501- 507 (1992)).
H. Prthead &d Ceakiidss noks 1ak2 @ﬁﬁ@@l@é’wﬁdmdpg(h%@ Heaptable
exe{ 9 {sta%gnﬂ td%%aé‘él ClilgIL%li f%h&?c{]b Q&gﬂﬁ{: %sﬁ%@t‘f& e(# tﬁgﬁlr\%gﬁ leading
ng parenc yma of patien W roni ¢ asthma, an
to Itdm&sp&ei\f‘ e rbirdmchmﬂ hipercdp@sasaess aT hiveasurn edddpgndeny aporethy

] un nction tests, correlate 't ood
gel@é@éwﬁ C ﬁ %m@@@ Iy AFASHOR AL F?eveJofh th%LYOé’Phla@nP?Psa and a
char ARG 1nﬁ1@th1§n4§y él%zrofag-%%g-)l%mgh@e%aaﬁ %oﬁﬁéé??m 5S TRE cosinophil

eosl nhophils, often egra l'ation,
aprivassgo playe deetal nokcovatieting tthe brensth dainegotyarcal @vthe disease

(Crige sidholuiel B 1 Sab30ERRRD" sttt d S gt gerered

costndpANS BAKEREE rorted &I Bk dirtNBi@D BrorchiaP§RGoat &6H MhEh
i mprovenents in clinical
parenchyma of patients with chronic asthma, and the severity of the disease, as measured

by a variety of lung function tests, correlates with blood eosinophil numbers (Griffen et al.,

J. Aller. Clin. Immunol., 67:548-557 (1991)). Increased numbers of eosinophils, often in

the process of degranulation, have also been recovered in bronchoalveolar lavage (BAL)
fluids of patients undergoing late asthmatic reactions, and reducing eosinophil numbers,
usually as a consequence of steroid therapy, is associated with improvements in clinical

symptoms (Bousquet et al., N. Eng. J. Med., 323:1033-1039 (1990)).

Interleukin 5 (IL-5) is a homodimeric glycoprotein produced predominantly by
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)).

-1-



10

15

20

25

30

synptons (Bousquet et al., N. Eng. J . Med..

323:1033-1039 (1990)). Interleukin 5 (IL-5) is a
whoewodzayeT i c gl ycoprotein produced predon nant PgI/B§2009/038509

activated CD4+ T |lynphocytes. In man, IL-5 is largely

MigRRERaH ok e BRTLGSbphr & BN Pavepbergybiood and
tissubs @ tB¢ bsdpéestaatgtdic situlbfiondhadkyvagll aExy. aVae 72:1425 (1990))
washi ngs of asthmatics gwbto ima et al., Alerg

andygitigguiingdzy magoglonghrngihodieshavicesy shfiven fodyave po éfféqﬁ dreducing
coBy B EOTOPHN &84 1, 5E RRRLPL &, RAGAh, STUST1p01)

well aEfe.coMadphilid #Rocidted withl20a8)ty idibcticandnid-atfargen ehdllenge in
nmonocl onal ant | hodi es have been shown to have_ an
xEmeEt! ﬁww&ﬁ%gﬁﬁ%érﬁ%@% 255300 Epe0a Sheert ol Proc. Nail
' Of 8 ' i etral 1, nodq. :
Ac&d.%%ﬂ)eg.gi 6\5/%%90& Heb QR oBIE@! 1..PhbfRhacol MUREI1-123 g%%).

as the eosimophiftia associated w
par BEesibephilif govayoinflamchagibh.emgesinoplalit brogehitis, is the component of

experinmental apimals (Coffrman et al .. Scien
astSHE RIS o1 DSOS ifareAe W th @ieosTBiGh (1 1pggye: FE. J
AllS&ly-Clin Bénfde1 6F02( 39209 a19@§'g.n@t i®tdedtified B Eputm cosinophilia and can
Pharnmacol . T\L:121-12 ﬂél 92)). Eosinophilic airway '
als¢ peduammpaticots, wighoue asshme pilangreeveridhotd Raramenwarany €. Eur Respir J,

28 SARADE). %ﬁﬁ%@%ﬁﬁ%ﬁﬁ%@@g&%ﬁ %’lr ot 99:483-94 (2006))
or ArbiEt 9Pstidciine hiMasnaty dischO2(Sival @2aSEAIREPINT. 2900693 (2007)),

identified by sputum eosinophilia and can al so occur,
nofmpligingiagiey capinprRiils imprayenagthar gerien} @nd prvag exacerbation.

P . i ’ - - . .

oy AR sty B3P cri At i umber
andath&G8f19AmaRDD 69 hparenchufasihmacind tebsiadphikc prohohitigtere are

di Si.va, |. Eur Respir J,. 29:906-13 (20Q7)).
com'sﬁlggﬁg%(%%ly s %V?%%Q%WS%QS{W% g ’&Q’f@rfﬁae(né]éﬁ{l W to
moBidicREAIERLS, PHAGAY Bt AftiorAhtiNANEAMGRE hitaSharALS

are extrenely effecCtive i h suppressing ‘eosi nop
cromggherss eardmoltynepdiunt dralmedbooinilg e ppovesitisrably lestefiivetive than
I?ndteo§$nogg%lic bronchitis,%fhere are concerns about
corfipQigroids 4ud ey dtedsq oGgR M\ AP KA VNG nor e
r eCARpie¥ertthBiclifiné SutiRASInA RS hildRRBEA B al#8dMREnE-sparing effect
~other major anti-inflanmatory drug therapies -
in the grefgloptel ewsinpphibabrapshisisd iTons, drde wedesse dor thy methgds of the
S EARG AP h S S RELING HRAR (R fOsSer of ds and
PrP eI T precise mechani’sm of "action reémal hs unknown. At
present, there is no outstanding drug which can have a

predni sone-sparing effect
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.

Brief Description of the Drawings.

Figure 1: Study Design

Figure 2: Time until first exacerbation after randomization.
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in the treatnment of eosinophilic bronchitis. Thus,
there is a need for the nethods of the present

WO pasenedaoeh to reduce eosinophils in a human i NPEEES009/038509
thereof Summary of the Invention In one enbodi nent of

e LNy e i e A

adm nistering to said human suffering from

eosi nophilic bronchitis a conposition conprising at

| east one anti-IL-5 antibody. Brief Description of the
DetarladuDasgriptibn gfithe Inven§ondy Design Figure 2 : Time until

f| r;t exgje ?atl on after random zation.Figure 3 :

EosT’ noph| ﬂSSputum (Panel A) and Bl ood (Panel B).

Det Ak luesl HR&i6 ah thth[L-@fanflb&iyl’ YRR tb QAy hntibda®f adtibbi @ Aagment or
used herein an "anti-IL-5 anti body" refers to any

Slnalﬁwhﬁa@ytlbmthﬂfanSftp AGTreRem GRY §psifise AeRPdy HAgmeHY ynclude
| f, d
o RS A0 N SN PRE] SRyl MBRY g, ity

F(mb)gmrakxgb tikell An aaiBtSdntibbégman be enging, cfﬂimeﬁabl,unmmzed or fully

F(ab)2 and the like. An anti-IL-5 anti body may be
humar.i "Hles antibbdpmiag be mawteadizred SevefalitdaynheserantiThed antibodies are

desgbe PRI s By b S e e R F S CRanh 1Rp 15,

5,096,088,63%58,957, 536,32B98 Dhok 88, indrAporaicd D r&MRoncOinliB8ir Sdidety. In
5,096,071, 6,056,957, and 6,451, 982 herein

additiet nllp@llaaltze@l anj11.-Sfasfiborties arp deseaibed wriarions gﬁferplmces and include

N I L S

Re%ﬂ:ht‘@(ﬂ@ﬂﬂl -27l9 F(B@X) 1) SBA4PS G3Mmab @G BADSED s a ﬁilly’iﬂumamzed
Respi r at ory Resear ch mﬁ(@Z) 71-79 (2001) L Mepol i zumab
mopeyHoned @il dy; (G, k%mqa it ched ShRsHisCon amalamt‘?%@yl -5 (IL-5).

Otl{e&r e[ L %%B@gdl?%o‘me g)\é’&'ﬂ%g% USSP @ﬁferL Ngi i f%ﬁ?and 7, }41 653 also

I nter euk| er anti -1
incapeoatédiedeinbyelSrenPat ent Nos. 7, 422, 742 and 7,141, 653

al s |nc r poy ated her ei ref ence._"Neutral i zi ng'
r ef " B 6%@%%35 (AN IS 113 ety oy gepfn the
binﬁfn%\b?'ﬂhhﬁﬂ 1380 its specific receptor or by inhibiting the signalling of IL-5

through its receptor, should binding occur. A mAb is neutralizing if it is 90% effective,
95% effective or 100% effective in inhibiting IL-5 activity as measured in the B13 cell
bioassay. Antibody binding can be measured by a number of assays known in the art
including using a BIAcore optical biosensor (Pharmacia Biosensor, Uppsala, Sweden)
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.

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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bi ndi ng of human IL-5 to its specific receptor or by
inhibiting the signalling of IL-5 through its
w0 e@epewe7 shoul d binding occur. A mAb i s neutPEI/UE100%038509
if it is 90%effective, 95%effective or 100%
effective in |nh|b|t|ng IL-5 activity as_neasured in
mighi dayg 3Kgeapalyp gplesnipan 2 Ang a%i‘ﬁg\ﬂ for hamagy llearviple having a Ky of
nmeasured b 3 nunber of assays known in the art
eEWWéﬂ@aﬁé@Jﬁé’h@ﬁanenﬁwawelb ergllogyicosensor (Phar maci a
Bi o S [
‘Tﬁé‘%ﬁ%ﬁ Fg?[fcs %daFa,b }3@?@‘312 %g% A wit ﬂghj Cf%rc]igr%,stﬁé(amngrﬁsee

term NIty an an avin

b f I f
L
U9BBD|caI bi osensor anayIS|s The K for IL-5 of a Fab

fragnment, m ght be esti ut, 9 x as. .

det H?We‘b“%ﬁ} B RPERFCE] & B bEthods; 3@8@9 %} WaF ﬂggl%re“ﬂ antibody, i.c.,
a ﬁﬁp%gﬁﬂ sﬁlh{h)étlé %tlﬂ%ﬁ?‘@@g}z b:'cﬁnnérﬁ dﬂ%ﬁﬂlﬁnﬁz@@ﬁnﬁﬂ@ﬁy ag Bfﬁﬁlﬂg&’ to an

has hi gher affinity human 1L-5 npared wi th any

antthody Iﬁ@ﬁﬁlﬁnﬂ) in wh@htarmmguef theibghtzad/op b@a\fyatham Yeiriablg dogains of a

selén’fled ac]pe%tmi an‘qlbg ﬁ%eﬂgéqlg‘? qjér analr%gg}t%saé)a?gyfrqvﬁl tgrg% gl% rﬂ?l n nor
antib%&ﬁestvxhﬂdh 12&V3 specificity ot ﬁférseléblt@&lépﬂtdp& Rol e £ hlaublg nﬁ;ld‘éules
reater than 2.2x10 1 Mfor non-human |L-5
ma?zs m Vleqgtibodighehapasterizedhy apwmapiged hegyy chpinpssgsjapedyyidh an
unﬁ?cﬁﬁﬁa\qlgﬁncﬁlgﬁoél esﬁ’%\ﬂﬁ 'Ilglg{ﬁgltqo n&i/]ééleu sa. %OT% d(leglléﬁ alnﬂ%dles may
alsdrlhe bioiradtedved ity et tgratipi 9881)3)nuc]AB: an:&bszbqbaroes Bncodrng the acceptor
i neere nti bod describes a type of altere
anti }gggg&and?orgleavyavqrfép drogﬁ’@tf ﬁa@ﬁwpﬁ%rpg]@n%m q)rg%rot9 retaln donor
ant{Bdy bmd@hg‘: BRiLite Phesd léﬁﬁ%d%@sdcaﬁ QB ?Hgé’reﬁﬁc&ﬁ%%?Gné 8r more
an anti body fraghent) in t1on of i ght
CD&sc(p@ferhlda\ay) frhmi the v@ep@mb hmlhmdmlﬂsCBRs érosed datog@ntibody
d ée tor antlbody are replaced by anal ogous parts from
“S6HRD1°""Br e donor anti bodi es which have specificity

f or Al'RRIn&@lcemtiBEUyE REARNS a thi ofRBIHRERd aRlIEdyWhiBE BbRSBins
@érlnclude anti bodi es characterized by a humani zed
nathigy

ybcelitmme vadgie rm@dlngh‘t thagmandrheely ¢hases) degrad feoraiardonor
antgbotd?/ %Ib a(ljsngmat?on WRF 51% Al anya% a\1/n gons%%{)tf/e%iolnEggrl edef{roeng

errze eration
acckpor mttHodiy C aC|d sequences encodi ng the acceptor

A "humanized antibody" refers to a type of engineered antibody having its CDRs
derived from a non-human donor immunoglobulin, the remaining immunoglobulin-derived
parts of the molecule being derived from one (or more) human immunoglobulin(s). In
addition, framework support residues may be altered to preserve binding affinity (see, e.g.,
Queen et al., Proc. Natl Acad Sci USA, 86:10029-10032 (1989), Hodgson ¢t 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
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
-4-
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anti body Iight and/or heavy vari abl e domai n franework
regions in order to retain donor antibody binding
waep@eitieity. These anti bodi es can conprise r epCHUS0891038509
of one or nore CDRs (preferably al l) fron1the acceptor
o Al e LT Bt oR e B PR AP nonoctonat
antfHd@ e i) dekigtc by TH6 GeaUa. rPatdﬂaNug a8, 688, 890¢ 56D3,393,
vari| abl e regi on I| ht chaln and heavy chalns) deri ved

5,783 b2 HIneP. it ¢, 913 beraigdprarpRIRisH bwr@ﬁ@rqnp@mthalﬁ gntirety).

i S Ry

recegigrameriedady, |nbmda/hzlnagvanm@od3t ef ﬁ&&pe UG j Meadng ﬂh@ N?aﬁable light
non- human donor i mmunogl obul in, the remaining
chajipriNAo g bruinp rac dereiivendepeirIQ HP NG 2rand d Gutespdstively, and the

d f
vl R AP LALS b Bl IR Rt S g DORY Tel1 o
respEcBIS €I Yén @Sﬂﬁiﬂb[&nﬁlﬁﬁd ébn(sﬁlﬁﬁ‘r,e ®ng. , QJeen et al.,
roc. Natl Acad Sci USA. 86:10029- 10032 (1989),

md@éwr@t”a@ﬂeptor BRo¥ e rﬁfw%‘gyn agibegdy (nenerignal orTfggombinant)
het%%%drggu %ntﬁfz d8hdr agﬁgy | nan C%V\;II‘ élh@égc 0% Oé‘tSIOI%, I élt preferably

onal "or reco
aumﬂuh@hmﬂachddsagmenseﬁc@ﬁngnshaawmambehgﬁgmamm&mﬁﬁﬁskrqﬁmm

or other fupctional fragnents or anal 0gs. there
ang/Qryiy e@m&%@@ﬂ it chain ﬁ%ﬁ%.‘feg@e tgéh etﬁrs qhﬁtl,m partner.
Pre?ér&ﬁg%%uhmﬂﬂ%cgh‘s' 'tﬂerhce%b%n%@%on and r esu' ting
Ib wtht

expreéssed altered ant e antigenic
spetCPRs| ary daﬁmledn:suhft edriplemgntadtyi detdrninhg rexidreammbiacid

seqfensf B BGOSR TONE 1S 1 PRBREHIESS o 7B HgOuH heavy

&Hg}ﬁ%hﬁﬁ@l SRNELD ‘P@jﬂbat(ét a? Seg‘%ﬁde‘é‘ eF Pﬂﬁ&hgé‘[alhﬁﬂurﬁﬁoégﬁ Interest,
(see U S. Pafent Nos.

4thgd851.S5P8partment ©f ﬁz@lﬂgfﬂsi Hemen Senvme,rl}%malems@ytes of Health

efence | eir entiret The.ant
(1952} PREHE G Shen MGl P by R GORBLor R rfyions i he
vardacbe@pcﬂﬁ@n bEaO@Ih@gobulife Thhs, STDRE W ﬁ@k{ihémlgreatﬂts it gidyhree
i sotype 1gG@ having the variable Iight chain DNA .
eaé(mh%im 26 dll dueeBalebainCIaxy ar hotyadk heavaard alblight chain

S and the vari abl e heavy chain DNA and
D@% H%ng%ﬁ& quences of SEQ ID NGs: 1 and 15,
CDRs provide the majority of contact residues for the binding of the antibody to the

antigen or epitope. CDRs of interest in this invention are derived from donor antibody
variable heavy and light chain sequences, and include analogs of the naturally occurring
CDRs, which analogs also share or retain the same antigen binding specificity and/or
neutralizing ability as the donor antibody from which they were derived.

By 'sharing the antigen binding specificity or neutralizing ability' is meant, for
example, that although mADb 2B6 (see U.S. Patent Nos. 5,683,892, 5,693,323, 5,783,184,
5,851,525, and 6,129,913 herein incorporated y reference) may be characterized by a
certain level of antigen affinity, a CDR encoded by a nucleic acid sequence of 2B6 in an
appropriate structural environment may have a lower, or higher affinity. It is expected that

CDRs of 2B6 in such environments will nevertheless recognize the same epitope(s) as 2B6.
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respectively, on a suitable murine 1gG constant

region. The term "acceptor antibody"” refers to an
w@eioobady? (nonocl onal or reconbi nant) het er ol oROLES1009/038509

t he donor anti body, which contributes all (or any

ExgHiRee ShuBEBIG FoB6 Babde ShanbAND! Gt QARG s s oo

9; afdd&ﬁﬁmpraky liggticanis GDRY o 2B6¢ chRa BEQITBING: 10i ghQ IDMON] 1; and

constant regions to the first inmunogl obulin partner.
SEQIEXMPabty a human antibody is the acceptor antibody.

" ! " r

gt on Bpnd TRy 8 e b RERY BT R e b i e .
mlﬁdieleleylpﬁr atahi¢ abine dT@@ﬂbOﬂ)‘Bthiﬁnnumiﬁlﬁ ﬂ@ghmbuioglmbhbmvynammlreglon)

ght . chains. See, e.qg.,, Kahat et al Seguences of

Wh}ﬁ#ldtﬂtémﬁéheo%amerﬁ?ﬂﬁ@} Bl@%él&sp?cﬂ? 1gifyeand/or peptrgdiping ghikfy as the

¢ meRhicRfn hdht Services, National
anfaﬁeg:ﬁioutgslco é_ﬁ% ‘%(1987 There are thr ee heavy

chaAn ”ama;]og"hs ee ahmtgmcut MMmmlﬁaf byCDRease gho©msinoiaaid,

t he va Q ortign | rmuno 9bu| i n. Thus f
whirapiad OOy CaloT s hmr Bl ] SriaTuOon P AU mgns e fow
amﬁ;ﬂaa%ldsq{ . allld mbfY 88n 10 C%&En&%diﬁ% p(e%lt;bﬂhte Anfhd adi@8¥ence to

and al | ght chain appropriate
retgin ghej b1@10g1¢el ¢hajastarisiicso £ 2o @ntigast SPr:@lﬁpldYJ lfn@h affinaty, of the

B BGAER S FRORF BN S73p
subdlefuEibn g Mibich @ekyail aﬁdlcaﬂbl%amaMMctheB ght cr@ah@i Within or surrounding

sequences, and include anal ogs of the naturally
CD@c@I&ﬁOﬁmﬂgem whi ch anal ogs al so share or retain the

Inﬁnt '8&% 91%? ﬁﬂb gﬂk@gs aRAE kfljulc]]é:tlo Yy an Ro Hélhm#taﬁ% btzfngglﬁcatlon

y~as onor antib Fom wh
is ade]ﬂtlemﬁdn iBthe nsiblatcl aogl :Ieheem:atehgmﬂngﬂhn dinriigp &pdmt pepmudt: yequences
neut.ral jzing ability nmeant , or exanple, th
of G iHGUERH rir s s Lo fqsRp B TaNS U BgoRtyaEy I the genctic

codd B HydndeliBerdRBy éi%‘f’neeﬁedaé ﬂla_aor’sgée d&fed @hal‘gc?er%%%s h?ﬁe%h Nariations

I ncorporated y reference) be characteri zed
or medifigatmons enayl orahayamitt irgpah uaﬁlftfrrmlctrys in anCORodat mm abyi |quence.

TSP ERGE 5 Rk B 0B Ry ppnicn

altédbd hitibodies, dndioy n@PA Gk SehthdirtlighPRSh @y ¢Bfind Hf thel@bnor antibody
envi ronnents wil | neverthel ess recogni ze the sane

or @bﬁt fogsmgonys QfsthQ gmaEreifsidarmyahkeasyoctiad hy CDRengnag Bgans. Such
not- P otel’llﬁj %ar% can 1nN(Pude7cbn§eEn(aona cN%er§ uSe§ 19‘[1'16%1&1“%0&& field, e.g.,
polystyrene or other plastic beads, polysaccharides, e.g., as used in the BIAcore
[Pharmacia] system, or other non-protein substances useful in the medical field and safe for
administration to humans and animals. Other effector agents may include a macrocycle,
for chelating a heavy metal atom, or radioisotopes. Such effector 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
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
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9; and exenplary light chain CDRs of 2B6 include SEQ
ID NGO 10; SEQID NO 11; and SEQ ID NO 12. A

WO twpgeadnal fragment” is a partial heavy or [|P@htS2009/038509
chai n vari abl e sequence (e.g., mnor deletions at the
mno.or ¢

corfp AR FELBR rauE D e im0k e G R Pfafeptides” include

amhioruéid@qﬁ@e@s ﬁﬂo@iftem eﬁﬁevt?/rnamult prabdsgdsnghch i pbityamtiohel
ant i body fromwhich the gnent was deri ved.
processgeg by eheancad madificatipy tagBaigaeicibatasel vell kaony uafhe art. Such
mohﬁﬁﬁﬂor%nfe év'éfh 'agscgl%%@ %n i t@h@ aﬁ@indmgf%ddeftdlf’ea%o%%g&gﬂ%th well as
chem or ‘a su I'on of a rearrangenent o ew
in Vo l0@ireak tSedrch dteratte. Modifitd@ns 24 occuh aﬁ;«l‘where in a polypeptide,
inc qﬁig{g];tlhggt e &1%8%}3’;@% 2%11?0{20&@518% Ic]gan?se quegé glﬁgnoo orrectar oxyl

termifr C ltfvlfﬂ:l'ﬂe ?&%a’f@d&ﬁat@ﬁé baﬁ‘l‘lé t&pe ef mBHﬁcMh{r bggresent in the

sequence. exanpl e mut ati ons can
SangOeTSHaryiog degre&& C: | ssswbaitsnt:&mnl aggsen pulgpepgde.t Aisn, a given polypeptide
endonucl ease re %(g{.} azn Si es are creaie %d It of
may GPY BB YRR é]Pm TG e ESP]%P“ AhAFHJS HAY as?ci1 result o

ubighitifgtids afd 1Y infayMRIdyalid, Qe orAMithdk bﬁlnblﬁn%’ aciatd, thn@lﬁed and

nmodi fication" is an alteration in the nucleic acid
bragelpdenyelec mhzmntudgs mAg respt rﬁr@namsétrmlapepnatdeal PEOEAT elsmay be
rnagée b% Eplntfeeqv b gtg hods r M y 15&91"[?0%1'8 %{clhg) Sac otrylatlan acyfaﬁtglll OA]BP

rib§sldtidel ahehiior REVAER aeacHnRnp bﬂﬂa\dﬁ dakesueﬁtedtachment of a heme
characteristics. These variations or nodifications may

mogsityrayelprtatteeyngnt of na¢1@@rd§tqreﬁelepﬁhd%4w1vem€@ aepﬁlﬁmaﬁaﬁhment
of Eﬁgf%llg ?f&e&%au@ (éoxta% att ({hfn?e% Of %ﬁ’g@#ﬁ%ﬁgﬁqt [ér%léc;&g’-hnkmg,

ein carrrer ecules to
cycailzaﬁidm diseHide dodd ﬁafmraabmrcﬁhledryleﬁmt foetnhGor ofidolvalent dresviynks,
chai ns_of the _donar t| bod%/ ther fragnments

forgpgtien 0%%@&%@%9%@ paegly Y HIRPe BT BART Oxyﬂtlon
glyg&ﬁ'ﬁlonsﬁiﬁba&ﬁ& RIQh &) h?@tro&#;ﬁﬁén Ciémnétﬁﬁll Hflehylation,

onventional carriers used 1n the diagnostic fleld
myestgylatipo| oxsdayioreomplydt percepdizgs tphospherdiion, prenylatlon

ol ysacchari des, e.q.. as used,in the B I e ) )
PRSP ano d5ine Sitfsion bR st AGBl of g acids o
pro¢& R ddich ia aﬂgli}gAMI &l utfiinatifatRmnd seafr nfance, PROTEINS -

admini stration to humans and ani mal s. Qher ef fect or

STRYEAIRIFrAND MOLECULARRBROEERITEES, 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
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for chelating a heavy netal atom or radi oi sotopes.
Such effector agents may al so be useful to increase

wo b@ohzot7 | i fe of the altered anti bodi es, e.g.PCT/US2009/038509
pol yet hyl ene gl ycol. "Pol ypeptide" refers to any

or REP haceR IngBERh S la SRS Boftle TRPIER PRafRtIRe

polpeRiléddiRlc bBRERotillc €hang@aRby Ault HO&HRLASId subatiReR] dddetions,
refers to both short chains, commonly referred to as

delgféqasi fieions and tﬁwy@a@mwéh%laolmp@éﬁéﬁ@de@hm thegrefegenge sequence, as
dlséﬂ?&p@cl R%ﬁiahﬁévoa% Ié'fgnfr ag&lépépgg? %sﬁhrﬁ‘?‘m a01d Sequenee from

ancglmereﬁamw@qﬂl@ﬁpm aGdndsally, ﬂlcﬁfeyq@leest ardéigtiteld R Ithmi eheasayinices of

acj d sequences nodified eithe na ural processes,

thegeﬂ‘l@r?na% PYyRERtdS e Hhei Briant 457 6@@% |SW§1 ar gvergl} apghdpimagy regions,
if f

B p S s S B A A G
motesubstitatidng, addibornes, dettadrsen anp pogbiaping,. Asubwshitedsr insergd

volu S research Itﬁerature %chatjona can . ¢
amﬂl&aﬁ} Ffa%’é% of fay nghPs Ppiicaded bntbr sarstly Pfie ‘géﬁf%té’ a

polPREHRAIIB or b@l‘i‘apé}md@%@%e‘jﬁ Stfat e Bewﬁn%amhtag @n AMEIROvRfant, or it

carboxyl termni. be appreci ated that the sane
may ppe V@flammblatfls @qthngwnﬁgycm nptméaélyn tNamnatirelly apeurgpg variants of
pol\grgllq%%oet%l S a i}f%eé)tudeilser\réllg ! g% m%ld?t: y%elﬁlt[[]aggn& rFatealm(meg or. by direct
synfites’s. t ypes of rmdf fications. Pol ypeptides may be

branched as a result of ubiquitination, and the¥

be Ayapsdcherging possronhilicsorchiistefsrsig 2 coyditips in %@H@@nmal
has g?t?{aans%bgl?llng %gln (?uﬁ%({%ﬂﬁ@%ﬂég eesa[g%?fha{nef“}"i)&zh%gg}eg%onswe to
corsycmtehetdl tﬂeatmetrhoﬂSna}I\Muf aloaet boinsssaecdtiod evithcathphadd iaBpme

acyl ation, rlbosylalo m da vaI t.
patien Sa‘?é%‘é‘ﬁtmlﬁ PLrUglvA pu Pedipcagt E('é@ﬁ%n YIB’FaEY HegRgnparison to

astﬁ?ﬁét‘?é ymleﬁﬁvﬁb%%uﬁ%ﬁ&lﬂmmbrgﬁchﬁl 'E‘kgbﬁéﬁch S s?r'hg)tom of cough

nucl eoti de’ derivative, coval ent attachnent o [1pid
alooe and lfua.\@ bagriovabl meg fiystiah emd amwaﬁmhmtveoéss (Thomson and

tid 0 cro Linpkin cl t.io
g ERe Pl bl e S0 Gl Gy R Mt Tig-512009),
an&@i’cﬁb@féft alC TR&%x 1517 r1k73T1 $2002082)).0mh @bstGuEERE AR cobiabplit Bfdnchitis
pyr ogI utamate, fornylation, ganmma-carboxyl ation,

resgcpryi@@@Vp%tmeohvvlt@lha@d@mm bytrinseoa it rhqumymmmm 'dose of
plredlg?csj at]o kt%IGI?:lt ngﬁt%ﬂe%t IEoosfno 1{10 }ro%\éklg ik Iaﬁ&]/br gs)fhrgg [E 6 con51dered

proteo processi ng, p I'on, preny
sev%ﬁ‘ﬁﬁ@pé&étﬁt%en&ﬁé pariant ﬁhhﬁé]s at $¢alsf 3-40 mg/dalyaﬁ@f@iﬁsoﬁbléb control

ther;sglip‘?otgsdofae?t%iert cio%?iiti%];l. amno acids to

As used herein “airway cosinophilia” refers to any disease or disorder in which a
patient has any amount of eosinophils in any airway, including but not limited to, lung.
Eosinophils may be detected, for example, in or by biopsy, sputum, and/or lavage.
Diseases associated with airway eosinophilia include, but are not limited to, eosinophilic
asthma, eosinophilic COPD, eosinophilic bronchitis, and airway eosinophilia associated

with viral infections, including, but not limited to, rhino virus. (Shinohara, et al. Allergol

Int. 2008 Dec 1;57(4); Wos, et al. Am J Respir Crit Care Med. 2008; Handzel, et al. T
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proteins such as arginylation, and ubiquitination.

See, for instance, PROTEINS - STRUCTURE AND MOLECULAR
WOEROPERPLES, 2nd Ed., T. E. Creighton, W H PPEEOS2909/038509

and Conpany, New York, 1993 and Wl d, F.

co SR TR0 PORaREY T NP2 R0s BB EPRT
6: 1MB0Ink | Sabitd @E\hﬁélzﬁmalléﬁg 186;%5.7d0hmpon, Ed., Acadenic
Press, New York, 1983; Selfter et al, "Analysis for

pr ofé ﬂlﬁp%hfaﬁ:lﬂ i Eeftacions auhEa NP &t erenditismarhspiama pagjehithas one

ﬁgﬁ%& g Ql)éist‘l;vggmgos% ﬁr ang%g% | ona]%%glt f ?lcat i ons

and Agi ng", Ann NYAcad Sci (1992) 663:48-62. "Variant"
Maps Chiractbrdtice | S used herein, is a polynucl eotide or

In OPCB{ 4 Qe%&tvé c%ﬁtmt At ok 85 EOJ& e&sélﬁfas%&“ce

Dol Eebhog, . a0t g“}*‘ﬁlﬁé RUBCELT TSR of a
2. Besuierat fedtentaent i‘ﬂFgé}f ki aﬂ?ﬂ&‘i’r%@ftFrﬁ“és sequence from
anot her, reference pol ynucl eoti de. Changes in the
m&gcl eot | de sequence of the wakijant) mayor rraymgetpuﬁv@t)er

eclor%e asone 1 TOplOl’l ?quence Of a >p1QNJ Xpept Iég)éou ir_]]&?u %ghapylon

“the ‘reference poal ynucl eotide. Nucl eot i
result in amno acid substitutions, a?cPcﬂ)lpvffso(ﬁ‘éMg/mhalaﬂon
bo@ldebhi@ns, fusions and truncatizons i rbéﬂmefs pol ypepti de

?}cn%gledg by the reference sequenge, z? Scussed bel ow
ypi cal variant of a pol ypepti de d|f Br's in anino

delgitgassRepireive®e f r om anot her, ref®r ence Py Pebid ded puifs (220 pe)
cCaneatiadldny acedhifié er ences are | i>moved so-tohpatss t he
sequences of the reference pol ypeptide and the variant
are closely simlar overall and, in many regions,
Minog EhtrpetgtisticsA vari ant and ref erence pol ypeptide may
1. dedufr@feni or cail ROmMAA Iweth § EGUERERedRY!i(@MNEdOilio DI €

to 11%191@(?50%05&&(9& % S?%tl §g0n§te‘lh§)ﬁoh}ﬁ’lﬂ1§ olr Eul@méne antagomét

gt | nattl on. St g otr | ns%‘iy am N0. acCl
eSTHEr Hay” e‘&‘ﬂrmﬁﬁ Aot haeBHe s eNdoaed™ By beneti ¢

3. Besent %Wh?ﬁswtmd E% %Voyﬁdme%éturna]e"%warﬁbﬂngﬁ t9 de may
4. Pee @ magtugeertchry vigs dupttinmgesigeh as an allelic variant,

5. Dlired dr maYrab@er@ld Varsisamt yihat is not known to occur

6. PP dkdidtatioN@iir Dadnifcdlclioh iDGEIWE mhdkg cWdkds@idldgiodf

7. Rek avGhaotic-desmapd pol ypeptides may be nmade by
nmut agenesi s techni ques or by direct synthesis. As used

"""" ﬁ'é'r"é'i'"ﬁ"" eosi hophilirc bronchitis" refers to.a condition
q@ ﬁf e cowgthuﬁ% ave been excluc?ed exacerbatmg Iactors treated, anc? gent% ttonbe

gener e

Fahy, J. Am. L. Resplr. Crit. Care Med., Volume 162, Number 6, December 2000, 2341-2351

As used herein “severe asthma” is meant to include patients with refractory asthma.
Patients with severe asthma may not necessarily have airflow obstruction all of the time,
and may or may not have airway hyperresponsiveness but may suddenly deteriorate on a
background of relatively stable disease (on treatment). “Severe asthma” is also understood
in the art to be defined by various clinical scales other than the ATS such as guidelines set
for by Global Strategy for Asthma Management and Prevention, Global Initiative for
Asthma (GINA) 2007 as well as other guidelines known in the art.
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has quantitative sputumcell counts (eosinophils
greater than 2% which is responsive to corticosteroid

W e@atumeetr. It may occur alone or in associ atiPCI/Wb1009/038509
asthma or in sonme patients with chronic obstructive

I di. COP, Typical |l y.. i ' :
Bt e e anst P ok s5 duattils el e Rar bR e e
amBRF 6HE i1 Bbseyvaalt i MhOblo6® bighoddpatien andpiiaveaf@taiministration

normal |ung function and airway responsiveness
at leash opseiii-Hrd actibadihur i Ameri can Journal of Respiratory

and itd . bdi.ci . 5 Q: 4-5 .(. % i 0
ot AF S BT Goary Y A AR o
adreosstraoehof twa drmoe tbipsundssp ditdanic@atiega tUoeadministrition of such
i nhal ed steroids but in sonme it requires a m.nimm
corgrgdp May 08 dHIEBHECsPTIb U thecBe BN G- el fRsptameifour) or
it nRdy ARGt ih SRR HBrs B R PBO AR aREhEL VS AESHISE Vil BotnPotthd may
patient when the patient requires at |east 35-40
be adphidasyerod oprcedickbnehil©a swotd odmpherdsy npadmeigéredidaiher

condition. As, used herei.n "ai.rway eosi.nophilia" refers

Lo Syl esdl st erar Sueited P en b ipoh b yesm s any
disGIRHEH diffas € RS IER Biybal §ynBymahday@Yanifeicluedh 18 Josduchish of

limted to, lung. EoOsinophils may be detected, for
cosgnaphil$- eDisprieoy aspycidipdpsth exegse temmophi dyreductian égiude but are not
lim.'?a? ?ogfégsﬁ%%%%%ﬁcfbhg%@gﬁ%’}” a%orf)iecgaléslrd\}/]r\%% i q%ﬁ"cl:@eg‘g]?ﬁﬁ% %lllerrg]g%‘! rlfllgn%tis, non-
all@@isirhiaphy hdtlem SO re @stiimaogiidit odicPhéliy fricimoandalidrsicay

eosi nophilia associated wth viral infections, ) o
bropglapubinergry Biergildesiy, cagliag discase. ChnigoStigusysyndrome (periarteritis

o EANPEINGD B e 80 gl e

ocdemaadus rdwabhsindlulmpepobdic k@B demb, Hejminth infections, eosinophilia

N TE LRI T I L S -

derfBtifiS6nd ]z&s)inoop%ﬂ-ﬂscs%gi_a{%ﬁ r(?ajsﬂoi'_h'fc%fiﬁﬂcﬂi%rﬁet@,sﬁlaﬂ:ﬁi'hﬁ b&f R&tJimited
to a condition wherein a patient has one or both major

to, eosinaphiler @mophtagisngéasoropbilictgestiitis,aesisephifio gadtrobetenias,

Maj or. Characteristics.ln order to achieve control to a ..
costpBfic ATSH 45O S P L oA GDR S Snd PP dopirin
intdblalic Q8thind WAY SbQFucH 88 c§PEPnoB U BHSindpROderRied ¥&@étbrydpratucts

corticosteroids 2. Requirenment for treatnent with

havigj affe-beB essoplatederiticibe Prapetiaradiaggtogenesis and connective tissue

formation in tumours and the fibrotic responses seen in conditions such as chronic asthma,

Crohn’s disease, scleroderma and endomyocardial fibrosis (Munitz A, Levi-Schaffer F.
Allergy 2004; 59: 268-75, Adamko et al. Allergy 2005; 60: 13-22, Oldhoff, et al. Allergy
2005; 60: 693-6).

The therapeutic response induced by the methods of this invention is produced by
the binding on an anti-IL-5 antibody to human IL-5 and thus subsequently blocking
cosinophil stimulation. Thus, the methods of the present invention are highly desirable for
those persons experiencing eosinophilic bronchitis.

Methods are provided herein for treating eosinophilic bronchitis, comprising

administering to said human suffering from eosinophilic bronchitis a composition
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Drug Dose (ng/d ) Dose (puffs/d) a. Becl onet hasone

di propionate > 1,260 > 40 puffs (42 ng/inhalation > 20
w@efpa200824 ng/ i nhal ati on b. Budesoni de > 1, 200PCI/6S2009/038509

puffs c. Flunisolide > 2,000 > 8 puffs d. Fluticasone

co RO 1 B8 B 810 e Sl 8RR rom

cosMaparlic@ra chix setak Stekdig- dé?eﬂa@ﬁltlidoﬁﬁﬁﬁlﬁhc bencHidis] Yn some aspects, the
treatment with a controller nedication in addition to

stejoithiginsefingsone ped/er picapisalone Hhe antichqankibpin gay be agetimlizing. In

anottlli]e%%?%@ék ltfl@eﬁ led3f 01116 Hﬁ I_t 5 gnt?oo%lgﬁggﬁﬂérﬁgedz Tlésige{wgne anti-1L-5
synp requiring -agoni'st use

anttb@dl ynagrcompaise daed\&y dhaii enpriskgrHG IR MNO: a1|9r v&E‘:iye at least one anti-
gbstruction (FEVIi < 80% predicted; diurna

IL-9 2pfibagy) m%sycogmm%a kg%t eEn sPmppRs SEQdR NQa% m ¥t pother

aspfe%r thR HulHER iPRITARRT rfm'én at-ligé:s? BnOhddiR Al Qfsé‘tldelsfls@ﬁé?étgd with excess
"bursts" per year onpt deterioration with 25%

eosﬁt&thdmmﬂuctlm Sﬂiaitedofrommhm@edp consustmgsnf etopicchsthose afdpic

taI m ev the st uires that .
dergEfs. 4 S TRt oS B0, St e Rignic
eosﬁtﬁiﬁhﬁfoﬁ)n%ﬁﬁ@ﬁlﬁdalle@glg bﬁﬁfch@ﬂlmﬁﬁi@ al(ég% %lﬁoﬁ? %61@40' Msease, Churg-

herent. Fahy, J. Respi r

Strwioh ayneirase, eomnplehc enyatm emdErme cbl@gereqmaphzlgssynﬂl@nm ed
oec{én%aﬁouls e?acg solrn>cf§ Sl,]lgheIQHSOdllS g\t‘ngloﬁt ;l ntﬁjlql%ec‘g Bh ns eeﬂsmophlha

severe
asso®iyted @&hthﬁﬁt@z%&ﬁﬁhfdcﬁorh @Mﬁor&lhé fI’eaneﬁb@ﬁ Ifa!vl&ﬁtid)ilﬁfe@hbn @hchocercal
the tinme, and nmay not have airway

derﬁylﬁéﬁ fse%whshc\f@ﬁ%@gwt eqﬁﬁg@pbl@@ c%éﬁrlys,cf@ﬁléplplélfl‘ég@tf@ﬁmﬁmls
eost coelﬂﬂ?ltlg sﬁlo hili¥ %%K’[lﬁs El@&ll ﬁn?rbg&gﬁ%ls( Bkal %01'?/%05%% élspmn

at ment eve e as rstoo
int@etantasidena e)bstn&ﬂvbylewaapmsclﬁbmn lasthmasCalhae% ditdasd, scleroderma

n the ATS_such as guidelines set for by d oba
andES? F’@@Srarfi’&fﬁﬁ@tsﬁna Managenment and Prevention, d obal

I'ni ] @l la¥&hEQfspect, the composition comprising at least one anti-IL-5 antibody is
administered intravenously. The composition comprising at least one anti-IL-5 antibody
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
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
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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Asthma (G NA) 2007 as well as other guidelines known

in the art.As used herein, "reduce" or "reducing"
weomonzeki |l s refers to a decrease in the anbunkCB1S2009/038509

eosi nophi | s observed in the blood and/or sputumof a

atient after administrat ast. one.an
o ERt o M g AL e Rl RS Qliipofif e Tpe bl i said
hum&Pa@dedut s tewithig nod@aluseids, ki@ 8 uh@8reto8d trlthe art and can be
adm nistration of two or nore conpounds to the sane

meﬁa%ltf@del?ﬁ a vaieta ghnathedy Bcludinge butsigr Huvisese haenshiph yerplbing. By
waf &%ﬁué? Boﬁﬁal %Pxﬁ{étwcgf‘c? 111%?{1&% bt Woul £ & ‘me an‘itga fb,
Re hour several hours
quailayeﬁlvefsplﬂﬂﬁl (ﬂﬂ@bhﬁs haﬁﬁg eesirophile Jesathan 284, Thﬂmum{ihﬁRyVels
be adm ni stered. onc ekly whil e nd conmpound i.s
remagn af&m%%@é[ ity a%rwﬂg?.@ Ve affer Pia 3@%@&# d@ifl composition
rﬁﬁ@s‘%g% AL -$lahf hbcgfgﬁ %%m%pﬁm RQBRIka qual&tea%bloa& afdor sputum.
any sorder or disease whi ch atypi cal synptons na
manltf @sthed agper nichleodp raminrot/udoah fayftreetisg mbwhan with eosinophilic

o B S R SR PR b8
firs® ARNLENIstanEbo Bt A LscBStduRi-1125 QRiiKodde iR cbinlpssitih Ehing at
rhinitis, nonallergic rhinitis, asthma, severe asthng,

leagtipne phid-TbSsantibpdy Mg bp n@@dmm1@tereélvvlér fg$t@r01d
br Oﬁlﬁ hg{) u;gglgvaeé‘é{%%arl g I%IEVL(LGOSI odrs ?r re(c’ilum o%eogmolphlls in a human in

suf%rﬁh@)ﬂom e@ﬁmdpchnm Brofichitia k@i prisiyg ddlrﬁﬁi@stermg a composition comprising
hy pere03|n€ghlllc syndronme, oedenmat ous reactions

a firsh éntirdl- Rgnéppdoenda sesondadiiL-Spatibadye Methedcirs sk provided
her@ﬁ%ﬁb?&ﬁ'ak eg%t%%f‘, gﬁ 1- iﬁ %dan\f\[’bz)&] gec %%&Ih&leGngﬁ\glttﬁ Q0 &j./ or

at nen parasitic t1on, onchocerca
der ht curret amdntﬁinsalsmpﬂmwideé\am jaalaast dBeshridirg ﬁﬁiblodﬁ fin the
[ ut not ted t eos

r der cl udi ng op
ma%é Fﬁ‘btsatffl%‘{}caé%%t E%ﬁﬁ? rfP%tmga“sQ Oﬁmgphlgegrq% B ng present
invGART BBPE! bl ot an 8RS 1D3RAibb Ay It AR for freatment of

eosi nophilic colitis, nasal mcropolyposis an
eospﬁip!ﬁﬂwénrsnchagmompmsmgtadhemaﬁ@ueg tcas pétreat sintted bistreaf @tdowgosition

s| ee no hil.-derived secy uct s
compriRe A IBRE g AL 008 Mgt AR pREE T bRt B DB HReutica
corAPBitRHG BESdbE GNELaGAR BEGAIPHEid brosdtetif QR iaffg tR symptoms

tumours and the fibrotic responses seen in cond |¥|ons

produedd thercbh amhf%ma@tqdrfar themadihods aai sisesgtsscrist dewsdinr hige present

1nvgt§]t R} ;rrgwg‘c!so %8%131—%6 fgtréogi%?fé &s%lcj}rq :‘;I[l%(eétrég‘litmlc‘q Vo'f R%qu?oapfhﬂ?c bronchitis,
for%ﬁl@lﬁnstﬁﬁmn:hfmﬁ%r itathighitionewitiah stefdill. eTHY anti-1L-5 antibodies of the

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

herein.
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2005; 60: 693-6). The therapeutic response induced by

the nmethods of this invention is produced by the
whreditziy2on an anti-1L-5 anti body to human | L-BCEOS2009/038509

t hus subsequently bl ocki ng eosi nophil stinulation.
EXThqu the nmethods of the present invention are highly
YeP%abl e for those persons experienci ng eosinophilic

br oma&fdlloSvindMetaRgilss ifligraes vatiotie dsprefs@ifthif Gfvehti@at THiGesults of
eOS|noph|I|c bronchitis, conprising adm nisterin

Exagpplg Iierawblished ey Rasgmeswsare 65¢/n Fw@ngéb%H.%P@0£985 993
ti L-5 anti body.
Sy T S e T L e
e05|noph|I|c bronchitis has steroid- dependent
eosi nophilic bronchitis. In sone aspects, the steroid
Ex dni sone and/or prednisolone. The anti-IL
ant rROMYa{TRYs BParaBh LA piatdbd-cohf hellcASBEF trial P& to 26
at | east %ﬁesantl-lL 5 %nf&%S: 0g&ﬁ%n&n?§%§&§ h F%b ©
wetlsadrtione war seeh Evdy amo mebwanclayerc oaploimszedao Itteamcnt at week 2.

chain co risi.n 19 The at | east, one anti -
Huf R0 PR BT MRt Tl Do e PP i g0e RS B Bo At fe 7o0me or
pla&fE dvier mmt?utés athftck €D, @ANOL NELN@IREThe dERF I@%ﬁoh@ was

suffering fromat |east one additional disorder '
redae@cﬁt iveecktiOiOy hd.ehde erb2B esbapd phpatlepwddlmhaddﬂq@edd@@cmsone ina

ol RSy BRRERE Th Ly RO B BB RB1E v

As@atah0@ntro$ ENestRnasith((eC Q¥ Ry @Piodn BIKSHROGR] b tinfan expmmrg flow-
aIIerglc br onchopul nonar ergillosis, coeli

volgme sHEES taomgpsyre &Ya@@é é}‘f\’n ab fEDACHB Y G b pefp1c @dd?armgws after

salﬁ%%{)?{)ﬂ?}) u g?%)%ﬁ[ng ﬂﬁéﬂmﬁ{vel f SYRY LA Blood gﬁsﬂ%ﬁlﬁ? SAs a result of

reac I'ng eplso I C angl odens,
predniensdt iedumsiongihs ipatdis ¢dudd hasacs ali@d cxdctibapart asddvieop

nfection nd/ e treat nt of paras nf ecti on,
botb?réwae sieEoif 3@@? EYTRPIERS ﬁ?ﬁ@%ﬂ@%&@@&%& @Lg an MCréase in
salGRShOORRIOF U Gr AL thtfé/ §ay SO nBERA! b{:wgﬁﬁé ?HE‘[%H %’nfptorns on

eosi nhophilic enteritis,” eosinophilic col nds
twab@sopuivy da, sr bnasal lnﬂmb'lyﬁmﬁmtmlolar@( % fmm the eanclemization

visEBL R 2B S i 2L B8 RO IO R o imvestgator

fibrosis. In yet another aspect, the conposition

CONMPpirsrh&tely Whs p&asiinc@ Ao} td threAB&idaROUWrdcte Socicty
adm ni stered intravenously. The conposition conprisin

recggnicagdatons fdmgriedn Tharacig Rp¢igyeitandardization 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)).

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,
et al. Eur Respir J, 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.
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may be adm nistered at a dose of 750 ngy. The

i ntravenous dose may be adm ni stered intravenously
W@®9/1302M nutes. | n another aspect, the conpoRCT/USIV09/038509

conpri sing at |east one anti-1L-5 anti body may be

ni st.er.ed raveno 0 ran e . of al
SHEES LM ERRE e T g pt B PG RhigRB0 Beronse in
theﬁL daﬂ d6scdf aith@etbl @olii Bvthe® pudfs abesttrod @yﬁ%tﬂﬁiseﬁ chésitightness or
anot er aspect of the present invention t
as YRSt th eofgllewmgr iNOCtgad or Pakige resREARAYT SYMRIOmSs QALY seRsccutive
o BUALIL 1 GO S AOSPREL ML DN Bl B0
usctof albuteel, bt a@podit Wﬁiﬁ@nﬁgOmahehIJfkaﬂ scdd ﬂyrectougl'n oY ey investigators at

ect h S recelvlng predni son nd/ or
thegrdg%frﬁt@awaﬁ%e ‘Fws Acgciat gl Zessage hor 363?%;%?%@“011

rH nehi 'cBurﬁs AR Aok &5 %Q@n%gh}:;sﬁ%cﬁ thdym&thid §a%%ion was
out 90% 1 n sard human sufferi
rnaéet andwdredep emeletedao shandgfhitiorcoflaxecwbdtions. af t er
treat ment mﬁth sai d conposition conprising at | east
one.ant i n suff

ot o Shgtpipan B BESFREmAT pT SPEPBRCh e R e Phipyitn

30 ﬁh SifhrédnidoBalfdry7 &ygnDiukiaais fifid Ut ip@fierit Rva8X%aGarfiat fréMShe
eosi nophilic bronchitrs af ter receiving at | east

stuéxamﬂawnqown BEn ab st 1 sicakp. df theexgecrbpionarisiacpemppnicd by
i~
e B8 TI ERRMBPIL (Rl o) S LR 25
neutfophie >80%) ANt as aBatb® with 390 m@oﬁnjmﬁ(mam-dawumﬁc aEt In\oﬂbs daily
|nclud|ng but not limted to, bronchial scrubbing

forQlayt, PalignipPéh naRreRIHiGRRRePAgTaEe RRful hdraen e?reél n¥tudy.
e sputum cel
an(g%% %%SJ[H ng{c/@ %thg%es#ﬂr? (’E)B pchlﬁfd) tpf)eedg g’H fédhgt'i? "The eosi nophi |
| evel s remain within normal limts for at |east 8
weekbe sdnide sizheab hated doglee piimeryi mllt@mqnfstm proportion of patients

wh FERd B R bepBh R BRI T § R ParorieH g gl fionts on
the PRARBSISvoBlde:xREQYtE Rthch e dds€ab Reliude BYFBYY, Whil®not more that 4
e05|noghlllc bronchitis wherein said conposition

patisatppm to¢ agfivatarmeratld exrscbatd for f smnilay ﬂpwasiu@@np rlihg eidy had
Sirst an C ti

90 A) owerg) &etelcllg] hn? dl‘?‘f&én% iéﬁtv&%%n% i)i cg)gl%gﬁpqng aog %io%ﬁaély distributed

data Rteke ddm@r@ﬂﬁslntg)ﬁbpaife& t st ﬁﬁi—rﬁﬁﬁﬂrﬁiaﬂ? @agdvett tbmpared using
steroid. The present invention also [)r ovi des net hods

Medign tpst e WéEnsignito gpHianalypis. Brapgrinnal dats wes analyrgdusigmPisher’s

exa%Pt%ktn Qﬂl?hﬁlht?vegﬂ 85'290' 'Iﬁtk afid tifRB kSl A BH B Sh %rebﬂ&nﬁgroups

conposition c
were compared by Cox’s proportlonal 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:
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a first anti-1L-5 anti body and a second anti-IL-5
anti body. Methods are al so provided herein wherein at

wo e@gti2eee anti -1 L-5 anti body is co-adni ni st er BCT/WE1009/638509
steroid. The current invention al so provides use of at

toand %eean?séagﬁaﬁyﬁ‘ggmﬂ?( Wei@ é@”“f iR i Gutiche and who
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eosPriBiRiafithe Braging Iﬁthil%lalbrbeeﬁPYf‘éi‘/ P@ﬂughgo bﬁ ef 9%96@0 ns

ity i Vi

eosmf m peENa) sHRe etnr edniyoge 1A iEGfoF dicicontral er?@SIBPP ilic
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e net hods. and uses

d f I 1
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Thi gl s %l%ﬁém Q! Su pibad of RBR R sosip g ingfieure 1
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erence ere S en

f@§§ﬂﬁr5 §e§?f Mas a randon1zed

Pez%edai at?{i]ltér(? pre %IPG rg@ﬁct 1‘(1&%) eg\étg :ﬁg o e 1s

dlS? Bﬁq (ilg&lgt e tstlu frﬁ%tmengt ?wé lé 0 there 1s a clinical and

eosh‘tﬂﬁ’ Hicswarerba hegsome stgroigpy ec%s gi ven at
(Pos%]of 750ng or placebo over 30 m nutes at weeks 2,

Pergod 3oWaghoutang 18, The dose of prednisone was reduced

eks. 6, 10, 14, 18, except. i n atlents 0
hadﬁ%&%}}%‘d” ] F Sl YEHe? Wﬁe ﬁ%ﬁrwn 8168?1 fr?ﬁ aBPVFE

antfﬂéﬁ? (mglg’(ﬁlz\ﬂﬁfab)?‘% (Fidig SR PRUERAY S¥Qventa R cWRBEX S, W& 1@ and 18.
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Domsloémted@csonewemdmﬂ iy piandﬁrd meyf |2oswnomanyef patiend slemographics
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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. Thus, the main analyses included 20 patients, and the per-

protocol analysis included only the 18 subjects who had airway eosinophilia at baseline.
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Exacer bati ons, unless acconpani ed by sputum
neutrophilia, were treated with 30 ng of predni sone
wo o009/1292ys. During this tine, the patient wasPCT/US2009/038509
wi t hdrawn fromthe study and was seen again at 2 and 4
Prmeek | f %he exacer bati on was acconpani ed by
lﬁgﬁyrdﬂﬁ??'% airway inflamuation (total cell count, >
15x1 06 per gram of sputum neutrophils, >80%, it was
t r eBk@drMiriohs 500 ng of anoxicillin-clavulanic acid
twice daily for 10 days; patients with neutrophilic
EXAFRED I ONS 2 WBNE RRLrbMibANH ANE LEDE gtr SN Yver@Bociated
they continued with the protocol for ni sone
withepufom @ﬁlnommba gachﬁir@e stizaswastthsi smnumh@umpmm,ybf which

ti f i ent ) Ild h )
v kAR B 2t o SEaRh Al BT o AR R s Gin
sputiiatodhbphRiad. | BRlsS 1 ®6F thbe 1 ?m@ﬁm thOPlade %66 Rat avkBitions
the dose was reduce by 50% while not nore that 4

thab’@dut@e Hegmsht witk P}éﬁéitllSO@e et %tlthyllca bxcopapyathercrwgre fwo events in

theglgée{BeC?ﬁrP 5‘1‘%1 1 %l[ll%‘% 1ﬂc egk%rb%tn&q chh&ge \gglé%g&w&ue t8 a%lverse

evenor(pald. bQS)d IESdaEetrbaticﬁ@ V\daaft Alewefiel lﬁgomaﬂmd iuBEW@and additional
unpaired-t test and no-normally data were coggare

CritgE} HySVER P%?nfse@tle imthg Acti vt teathen ng}lpt andatx irih¢ plapebo group),
by Eﬁ ﬁﬁ%a ¢ P 2 agBifsre gf??é%( f%gts eﬁg fo éﬂ%ﬁr nocturnal
Ive pro y an to

sytimﬁbme é(lfnetpaaamtrm tlic 1g/aceibp Eravey) ercrhlan@’ leadhebyil@mscde alone or
ts were 2-side

ro tional hazards, net hods.
s o o e s BNt At 106B65 B ARy mitiate a
cha%g@hv]l&%&lweedog@ Mehdigbidn hh% @%@M@Ja&@ﬁt I(mP@gés%@omf)e of
Soci al Sci ences, version 13.0 (SPSS, Chicago, IL).

bropghifierwas I2eeedkngn theeldcebd guoiungnil A0 weskiom the inepelizunvedrazoup
qigg ( a study of anti-I1L5 nonocl onal anti body
PR 6€£¥%ﬁ eosi nophi lic bronchitis sputum
e03|noph|I|a in patients with asthma chronically

tr eah@d witrd fisS 6 beftebadonh Rkeiatedsehinattadilic bronchitis in the
corticosteroids: Adult patients, aged 18-70 years, who

meﬁ%@ﬂ@é@ﬁowpowhl&o@area\gersﬁ 1B hegleebALIARd who have been
found to require a m ni nrum dose of predni sone

treﬂaﬂﬁﬂbgz%Pnﬁﬂﬂb£é99¥¥° hi gh-dose inhal ed steroid

treatment) to prevent frequent exacerbations
associated with induced sputum eosinophilia. Patients
wholn tae neppbamabgerang petises haka s (55D )deduntion o4 peednisone by

83%‘%%3'3' PLVRSE tlhn %Qirlullrfal p%g]sdble 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).

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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synptons. The synptons nmay effect activity and sl eep

but should not, in the opinion of the treating
w@bkaegiizi92ah, be severe enough to be of concer n. PCENIE1089/038509

FEVi after w thhol ding bronchodil ators appropriately,

bef ore an ter inhaled sal but amol . (200 , and :
costiRAE B2 st B s RadthlR: in Ae B g Siops paiatcd
withBpeiiBlcusbpiifiat hethphe@Biiashe droup, @Bkt etk fied cifirles of
_control of eosinophilic bronchitis and any clinica
incegprienehreeef priuThpeitrophids G éatipatienis dyrigaontinesiginbut the
opifettvotd dtaacts Gl £ Sl B AN hat (Sl Sn $lRrbation
andsthuslyewasot tiesteded i nto 3 sequential study peribds as

follows and presented in Figure 1: Period 1:

Synpt omati c..eosi.nophiljc bronchitis_(wth or w thout .

ast Hhigy MsRotiFmabgrauRdade gas ﬁﬂ“éﬁ‘(ﬂ‘ﬁi@%]ﬁérqdﬁ?tm@-lﬁé‘é%gy dnisone

by DBB&:+1P®04 8Fthe max2h@NREIb IR RIS PLSRBB chIQBH Pt @Nvith
(and inhaled steroid if prednisone is discontinued

47.aUrA g% meths pladgbot greap (reitOl)at i nterval s of 4-weeks
until there is a clinical and eosinophilic

exaﬁerbatb%aggao%pthersone steroid withdrawal effects.

Pert 0d/%¢ Bt M At i ent's were seen every 2

weeks. I ntravenous injections of an anti-IL-5 anti body

(mepol.i zumab). 75 or pl acebo wer iven at.weeks 2,
6. RoindeTaptorial mpgu g N3t aretsaavit Bbinioadny fimber of
costnophADRAK BN rmA} 15HRRIYu@in @a0i0ds} atetBed gﬂum amgk levels
basel ine characteristics is presented in Table 1. Table
remaind@etign aptimad lamits aficr nidoationshathecdose pEpicdsiserfe for up to 8 weeks
Patient.s.at Baseline* Resul.t i net een of .the 20
a6 BB Slom T eraal ety cheoafir adeaigin 1L doaser
pretihigo@CihitNepldédby gtas) Whd AxdsanBd i@ digiefisdnutheraabd Brthé Amber of
3rd infusion because of heart failure, but was
cosinpphilgiBispufim ped blaad (l§pere 3Tndslabtas @ AmiThergriedsyrgesignificant effect

of #gﬁ#lﬁgﬁ%b o cQﬁ“t;h%Q &@’eg ﬁ%ﬁj ez)%qtgog?\ﬁ% E)r};] g[%.\%iﬁ lor Bf&%h,y e%gc§pt for a

only t ubj ec al rwa
sigeifisantaphictiba ofitynijphseyteni . dpuiumed ekl afamese fifth infusion (P=0.001).
Exacer bati ons
Mepol?zurna treatment was associated with a modest improvement in FEV1 (mean 300
ml), a nonsignificant improvement in asthma symptoms, and a significant improvement in

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
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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“Thd s{/\nﬂtdﬁﬁ S¢ aﬁ‘g&hﬂmg liocY &ﬂ(l@)@&c@é]&)ﬂdloe‘tlﬁg g&h&@dvkﬁt}&)f fyaptons, THihi&re consists of
a comypaify ratleeéshefoes pof gt @@n@hlvmwlreeeﬁa@@éh find em’ﬂwl nm@ctwgea»th@raded ona7-
poi LlI’t saale. i Vi

nI% in_the placebo gr (rredlanreductlonlnthetvvo
Taple B, Y ar} beforeand foﬂ trfmmentlwh (‘ﬁbQ pecified
Subgroup anal yses Daata ‘f(sb‘i' 8| oYisitlp ]8 H( ents in the
wee ost ks . 4 weeks post

Variaﬂe@cebo groy yyh Fi?spdg?(?(acé:gjpﬁﬁs é{bﬁp aﬁ*a_@e‘ijbagyn Exacerbz?tion
NM&W§aum5603I opn1|1| I a analo/ver el censor G atz thar ti e, 9
Sputifebsingphit@ne Of t he

Median 40 3.0 32 5.0 253 40

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 eosinophilstper mm’® | 352.1=253.74 | 295.8+207.39 [657.0+413.23]1224.0=1383.03| 655.5£254.77 | 622.4+498.4
FEV, after bronchodilation

Value+Liters 2.24+0.92 2.3+0.94 2.320.44 2.320.39 2.0+0.97 22408

% 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 29.4+7.3

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.
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patients who received nepolizumab had an exacerbati on

associ ated wi th sputuneosi nophilia (P=0 02). There
w@were/12d9e2e exacerbations in the placebo groupPCT/US2009/038509
associ ated with sputum neutrophilia. In the

ol i zumab group, there were five epi sodes of

creased nunbers of sputum neutrophils (in four
patients) during routine visits, but the episodes were
not Oas gatiémti@cthwinidpotizehatn gﬁ)ubﬂlaldhlﬁrogﬁaﬁ% glfortriead of breath after
defi ned an_exacerbatjon and thus were not treated.

In
recw&&%@&alm%waﬁ ofheuug arbpas ERovad s thestydye Janiestigaigrs, who
% f
WelpngSI e r o &Elglrgréﬁ@ gses?é/nsl?eglrttsgc%e?er%o@ne%atrhtgp ﬁn@?ﬁﬁéﬂﬂ Mad preexisting
cordifary U 2ry2disdane; tthe biehthtashwsgwas pttt@hﬁﬁﬂ)l@il@ heart failure due to ischemic

Pre-s |f| d Secondary outconmes A si i nfusi on,. of
carfhgROP Y iimb M BAUE Sed JPbANGFTER cad S utiEh Pon' 7 st magneti
resORRE ﬁm@%’ %Q§ I MQ Rt leBsihSpiihid Béuﬂl d)ﬁﬁlh# | (hd §atlé'ﬁt in the placebo

sput um ( and bl ood (P=0O.0 he | evel s
group rdeddneddenly fak hom@; @monthsmftes tlwf camnpleterpuibt ifolhstudp. t Qe autopsy,

dose o dni s. eks after .t he | gst .
thef i P ABLE s SPistRy Rudly BTy Rr ity ug e venticular
tachRathGtHeR hid tvl?@ 465 Qseibdar an\iv&@élﬁng MastH@a. Pl @B@bPatient in the
group was associated with a significant increase In

mep@lezuﬁwhb@pumer@é@ﬂ Aephig| achpsy, arg tirqdessnaihen dedprednigncedose was
n b r Sy [ [ f

red?ir%e% R) g? rrlﬁ]g &a-f“&?t ) lsll% %P% t%Ql#l élggl h/gg%lr?&atlwﬁ during the

preamubnmnedﬁcttmlncfﬁdn lE)§CrﬁQlto f ofig persdagtad diehamtstrmd b@tal inted cortisol

nphocytes in sputum 4 weeks after the fifth jnfusion

resmmse)t@mahort weﬁeﬂotrealwabﬂtlwé%metﬁ%t) wa 8CT§ SEQIE ingt K hererigupadverse
eveiRd e?ﬁerb %9\‘18 fifidaRt 'a:ﬁlélrm(ll’lﬁ%mnaﬁgoﬂﬂemleal Values ttributable to

nonsi gni f1 cant rovenent 1 n asthnma synptons, nd a
mepolgrinfabc ant |nprovenent in scores on the Junlper

Ast hma Control Questionnaire (P=0 01) (Table 2A and
D ure 3). Secondary Qutcones A single infusion of

lsr‘fﬂ% " zunab reduced sputum and bl ood eosinophils to

within normal limts, where they remained after

reducti ons of ednlsone dose (p<0.05) and for
e e kBos s pWahyt4R fho TRt igh v PuBE PRO FABINYCH o hidve Sputum

eos hiiA%ven %ll)lgﬁ HER 8 difal a)?]él r&RSIOAORAY ll%h'di%% ?ﬁél%g cortchstermds,

nificantly wwth pre one reductl l'ace
thaatreat](né'mtb,t/mh a hurnamzed monoclonal antibody against IL-5 allows a reduction in

Safe

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
common forms of asthma and in concordance with those in hypercosinophilia 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
(abstract) 2004; 34: 1807).
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2B). Mepolizumab treatnent was associated with the
i nprovenent in FEVi, asthma synptons and ast hna

W@ ownaio2yuesti onnaire score as shown i n Tabl eBRCRBSM09/038509
summary of variables before and after treatnent for

patients treated wih oizu b resetedi
PRl i Bl et By R TR RS b Sp B SR Fafifophilia that
perbisRatimeRtpréehcddtdraning ifiHagat &k Wstchoip h@e@hat #aereversed by the
pr esent eéj in Table 2B. Table 2A. Vari abl es before and

antaﬂt -ertropinesiit AchthewtisntiispiPy scerimcadait dr gordtrnet. puthe ealicr prudies,
sputkglpg a?ﬁﬁ%ﬂ% R0 ALY Ig?%%u&rdoglr t?gt%l Wds lﬁh? 51{ Ig]b: 51331}1% e sr%ophlha

recel vin ree usi ons O
at thasngeeabdhe dtully ORipshe thAmlyRek;m/ €51z i(yaé ded 2008101 67t € 5-9 and

f d d d }
Flop et Ml RTEr QL Gt HeY el a6y Cap s Nane 6ade prior
stuglgg rc—,ﬁbroﬁ@& o2 RBESTSh IR a@ldnt b H{easPAaﬁ shQseli‘ %P?ét}:ﬁh%' \JJM{ Baseline

o I schem c cardi onyopat hy. e patien
airymdersgepeiido daus dihualpobslblpstl}at tlre laek dﬁ dmlcmhgcr@lﬁlt il preV1ous trials
sonanelnra to rul e, out
wag feeg Y O pisRepln Bt ee PRaOp tidhEelihon ghasgpe we

studied %’I‘sllé/cetﬁtanﬂ%?‘%osﬁoﬂﬁm Bspaé tokicbf@okarRkadtng t he

full study. On autopsy, the cause of death was
|dent|f| ed as sudden cardiac arrest possi b@?é due to a
vent hisstdzhas siepipigpirttippitatioas. aliastywidiererios aadembplsaer inghe starting

per\é\a{t%ge efgg ﬁﬁlt &%ogﬁkgbeg\g%énteﬂg t\w trte«jl][ \Nﬁgh ith gﬁ%%?poquﬁfﬁgb group

havi a I redness
hamgd highongudms eosmhﬂeﬁumte dt isqbo?sﬂﬁle tofight tt@qﬁnpm; iwelntreép@nd to
the pl acebo group had hy oadr enal i sm duri ng
meb‘?%‘ﬁ}a?&ﬁ‘*eth%f‘dw&g ﬂ%ﬁwhlgli“‘é ypbags ﬁﬁeqsaws ngpwtuaa@%pg%
cortERAS Mt Gy sae_cl% #@%é QY g}{] SRAIREY alRurffiSAPr t
corticotrophin stinu at|o test) ere were no ot her
pregdeisomusaady effed, theentss. noTsiwrsaca/lmwgmﬁcmt diffeir¢rcam the rnore

.abnormalities in blo val.ues .at.tri but abl e
cli e Mol DT, T s nere syl s oy i ARt efups.
ThirdiSe RAY RNcd BhpRs @I W1 LB LaNGS af AN ISR
GOS| nop | | a even V\hen treat e W t Ora pr edn| sone

airhowd llmltghomogmw nieal Eadicnis had Gioguant @xaﬂ;srbatlh@t intthepastramt were on
tib

o e SRR KRR optant BBt 68 BRP ot Ghstruction
basdBve tepaRdit dighott s N BEefoD advieitsility [1@8R@hAcBE ihd Srvedye
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
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

prednisone and high dose inhaled steroid treatment. This small pilot study is potentially
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contrary to the negative results of earlier studies

wth a simlar antibody (Leckie, Q al. Lancet 2000;
W@®912027-8; Kips, et al. AmJ Respir Crit Car€r/NB09/038509

2003; 167: 1655-9; and Fl ood-Page, et al. AmJ Respir

. Cr i care Med, 2007: 176:. 1062-71) in .patients wth
clifily Bk Rl e mRaand ol s BsRESH ERNS iy
cosittPhftiai th stidp ah aasicospbptil @rug yingtiane (HES) (Klion, et

al. Blood 2 ; 103: 2939-2941; Garrett, et al. J

Allergy din Imunol 2004; 113: 115-1 19; and

Rot henberg, et al. N EnglJ Med 2008; 358: 1215-28),

and in two case report abstracts of asthma with sputum

eosi nophilia (Korn, et al. AmJ Respir Crit Care Md

2007; 175: A486) and HES with asthma (Hargreave, et

al. din Exp Allergy (abstract) 2004; 34: 1807).In

patients in the present study, with adult onset

ast hma, sputum eosinophilia that persisted in the

presence of oral and inhaled corticosteroid treatnent

was reversed by the anti-IL-5 treatnent and the
patients inproved clinically. In contrast, in the
earlier studies, sputum eosinophils were either not
measured, or there was little or no sputum

eosi nophilia at the onset of the study (Kips, et al.

Am J Respir Crit Care Med 2003; 167: 1655-9 and

Fl ood- Page, et al AmJ Respir Crit Care Med 2007; 176:

1062-71). None of the prior studies reported the

effect of this treatnent on the small subset of

patients with baseline airway eosinophilia. It is thus
possi bl e that the lack of clinical benefit in previous
trials was because the majority of patients random zed

did not have the clinical phenotype we studied,

persi stent airway eosinophilia despite corticosteroid

treatment. This study has significant |imtations.

First, there was an inbalance in the starting

percent age of sputum eosi nophils between the two

treatments, with the nepolizumab group havi ng a hi gher
sput um eosi nophil count. It is possible that the
patients who respond to nepolizumab are those with the
hi ghest nunbers of eosinophils in sputum despite
corticosteroid treatnment. Second, although the study
denonstrated a significant predni sone-sparing effect,
there was no statistically significant difference in
the nore clinically neaningful outcone of the fina
predni sone doses in the two treatnent groups.
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Third, the study relied on past objective evidence of
asthma as indicated by variable airflow |limtation.

w@ERwea20905t pati ents had frequent exacer bati onBCT/HS100%038509

past and were on a mai ntenance dose of |ong-acting
brogFQOdilator or had noderate airflow obstruction at
basel1TRE: the study did not re-test for al butero

reversibilit met hachol i ne. ai.rway. . .. e
Hyper r esfoReToL FrsdiSaing crinapBiic dpiachilis. ppyaesiipgpedministering to a
FOURdhan UFRrRgti RN bssidputliafto k@RS &MpRMlo BrpBin at least one
proportion of "patients w th asthma anJ)perS|stent
spuanimledsinnoplyi | i a and our results likely do not
apply to nost patients with asthma. Fifth, despite
forts, .nvestigators may not have remai |
Zorp! et o) HETRZE BT T B R N Pl TR g cepgngon
t heyosivphilicrbrpidhitisawar e of sputum cell counts. Sixth
the study is quite small and cannot be consi dered
clinically directive, I.n sunmary, inf{ravenous
repol i zu %m@&é&églaﬂngwfl%&l il HtERI LIS FHBRPE 8andipry
IS pr.afiRbpne-sparing in patients with asthma who had
sput um eosi nophils despite oral prednisone and high
dose inhaled steroid treatment. This snall pilot study
i% pot enThaethodiofickah |1y whercecsaid eosapghihic dindrichHisss sdvere.
i mportance of selecting subjects with airway
si nophilia 1,0 ,stu n_anti-eosinophil drug in . .
2ot hira, ot a7 Pty O A %l SRPLIRRN e S Aibody is to
br onghiast i1s5. conpri sing adm nistering to a human
suffering from eosi nophilic bronchitis a conposition
conprising at |east one anti-IL- nti body. 2. The .
fet hod oFg%marWﬂf cliaPelHesH) %ﬁ“‘ﬁ%fﬁ%ﬁ‘?t pragsdnti-1L antibody is
st efQjdidgpendent eosinophilic bronchitis. 3. The
netﬁoé 6glglain12, wherein said steroid is predni sone
and/ or prednisol one. 4. The nmethod of claim1, wherein
gai d eosThopikihodofblondhivhewin sidaesseondantifHeS astibooky is
of claim1l wherein said at |east one anti-IL-5
ant P'H834% to human IL-5. 6. The method of claim5,
wherein said at | east one anti-IL antibody is
8. The method of claim 1, wherein said at least one anti-IL-5 antibody

comprises a heavy chain comprising SEQ ID NO: 19.

9. The method of claim 1 wherein said at least one anti-IL-5 antibody

comprises a light chain comprising SEQ ID NO: 21.

10. The method of claim 1 wherein said human is suffering from at least one
additional disorder associated with excess cosinophil production selected from the
group consisting of atopic asthma, atopic dermatitis, allergic rhinitis, non-allergic
rhinitis, asthma, severe asthma, chronic eosinophilic pneumonia, allergic
bronchopulmonary aspergillosis, coeliac disecase, Churg-Strauss syndrome,
cosinophilic myalgia syndrome, hypereosinophilic syndrome, oedematous reactions
including episodic angiodema, helminth infections, eosinophilia associated with a
parasitic infection and/or the treatment of parasitic infection, onchocercal dermatitis
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neutralizing. 7. The nethod of claim11, wherein said
at least one anti-IL-5 antibody is humani zed. 8. The

worgdobozboof claim 1l, wherein said at | east one BGE/USI009/638509

antibody conprises a heavy chain conprising SEQ I D NG

st._ope
2o pnoP g TR e s s oBhibc BRFHiR, RodRbyft aisfPRlefiS
SEQ-dsihdpBllicZhteritid; cobli@phiic ReBtiNhasl aiidfopolWh&is infsas pblgiposis,
human i s sufferlsgugron1at | east one additi onal

di seiPidr indleisasand %Obﬁﬂ@%ﬁéé,]@%@@mﬁoﬁﬁ?mc BrtBAIacETobA s
Se'&ﬁ&%gsck Qaﬁgg#%ng%@%h EB %f atopi ¢ ast hma,

at opli ¢ der ma s, non-allergic
rhlnltls asthna severe asthna chronlc eosi nophilic
prieunoni Ehe aietlmdgif clabmdnehegid saxhanmypagparanipriesigst least one
coelia |se Churg- Strauss s rome, eosinophilic

ny afy }§9g SaWV' g@@@PﬁHﬁﬁ?‘F@'syndrone,

oedenatous reactlons i ncl udi ng epi sodi ¢ angi oden,

hel m nt hThoheHod @T2laiRA3] WAGRIN dafl @BHRGHRH @Emptikig @t least one
parasitic infection and/ or the treatnment of parasitic

i nf ewt-llod antbedyos edwaiistered pba Hescoddsd mphi | i c
oesophagi tis, eosinophilic gastritis, eosinophilic

%St roe ml“ﬁé hlt th%d o?gfsdhﬂq@ %hér%lnesg ae Eljfl‘£1476$]lbu.§ &)Gc'sle §) Qcﬂlililn.is?ered
colitis, yposr's,

aspmmmnmkms@kﬁ%ﬁhtﬂmﬁﬁ&hna obstruct|ve sleep apnoe,
chronic asthma, Crohn's di sease, sclerodermn and

e donyoc d|a 1. The thod of .claim 1,

Werel n L Hleﬂ“&ﬂﬁg §Fafm§nW§6rﬁB} Yoy E@n%ﬁ 18 rgegbying pgdnisone for said
ant izdokd-ae op'%ﬂﬁérg%gMnblﬁnl@éjWoﬁblﬁ{@ﬁtﬁfjsa'ld‘ﬁrreaﬂl%}félﬁ kdtucdPby at least
The net ho f claim1l1l, wherein said conposition

co nphfqus 9&‘@ iasaid dagtan @nﬁermg frethIsteBoidritcpéraidyt ¢asinophilic bronchitis
adm ed at. .a dose 50 .. .13. The netho f .
ol o PSS SRR SeBiis T as o ghe ant Tt Slantibody.

adn1n|stered i ntravenously over 30 nminutes. 14. The

et hod ofThehathed df cliigReivieiai e RUABA siifFerfrRCRd isfkegoid-

predni sone for said
dependent eosinophilic bronchitis experiences a statistically significant reduction in
exacerbations of eosinophilic bronchitis after receiving at least one doses of said

composition comprising at least one anti-IL-5 antibody.

16. The method of claim 1, wherein eosinophil level in said human are reduced
to within normal limits after at least one dose of said composition comprising at

leas one anti-IL-5 antibody.

17. The method of claim 16, wherein said eosinophil level remains within
normal limits for at least 8 weeks after the last dose of said composition comprising

anti-IL-5 antibody.

18. The method of claim 1, wherein said composition comprising at least one
anti-IL-5 antibody comprises a first anti-IL-5 antibody and a second anti-IL-5
antibody.
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st er oi d- dependent eosi nophilic bronchitis and said
predni sone is reduced by at |east about 90%in said

waoeosan2eer f eri ng from steroi d-dependent eosi nopEii/UE2909/038509

bronchitis after treatment with said conposition

npri Si at .l east, one anti-1L-5 antihody. 15..Th

Chod of M P2t B e AR AL RS TRPEPIRg i et one
st exi-ddepanisaiitis eesimapitelet Gvith Ogelid i s experiences a
statistically significant reduction in exacerbations
of eosinoghilic bronchitis after receiving at | east

e dosedhemethad @ s s FIFIEH BHhPIMRASHIPNL0MPEINE ahast one
ant j - ' e l.ai [ :
ey 3 Ao B isicy TR aCR) R R, At S AED R Pauired
nor byh phtiant tecaitiobexatrbheast of@nenodskc bfonslatislcompared with
conposi.tion conprising at |leas one anti-IL-5 anti body.
17. PHfd%net hod of clai m 16, wherein sai d eosi nophi
| evel remains within normal |imts for at |east 8
waeks  af 1RE mehRdloAStail A8 ewRErematll &RMBPRII tdveNis reduced in said
conprising anti-1L-5 anti body. 18. The nethod of claim
1, preinrpleed andéwrpowint.i on conpri sing at | east one
anti-IL-5 anti body conprises a first anti-IL-5

t i body ngi -l k- ) )
Bt hod SFie el pr el ATh ekt e Bior A8 sdfers 10 ssthrps
at | east one anti-I1L-5 antibody is co-adm ni stered
i3t h a sThe micthod 2@ clafth@2 nwhéronh thé aghmb 8 yeneher ei n
said conposition conprising at | east one anti-IL-5
anti body statistically significantly reduces the
anmount of steroid required by a patient to contro
exacer bations of eosinophilic bronchitis conpared with
pl acebo. 21. The method of claim 16, wherein said
eosi nophil level is reduced in said human in bl ood
and/or sputum 22. The nethod of claim1, wherein the
patient also suffers fromasthma. 23. The net hod of
claim 22, wherein the asthma is severe.
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