WO 2012/ 010548PCT/ EP2011/ 062228 27121 WO BUR METHOD TO | DENTI FY A PATI ENT
W TH AN | NCREASED LI KELI HOOD OF RESPONDI NG TO AN ANTI - CANCER THERAPY

Rel at ed Appl2patidzass [ 00001] The present appli cacirmr2o13/062b@t ed to
EP 10170004.5 and EP 10170008.6, both filed July 19, 2010 and U. S.

Provi sional Application Nos. 61/414,853; 61/414, 859; and@%al I
filed Novenber 17, 2010, the 5discl osures of each of whi 3 y
i ncor por at ed nce in their enti re@lﬁfor all purposes. Field of the

b f
|nvention  METHOPGHRORENFABY by BATHENT WELH AORIYSREASER K EIIHAGR0ds f or
i dentifying which patQfeRESPONDINGDED AN def THCANSHR THERAEN wi t h

anti-cancer agents and nonitoring lOpatients for their sensitivity and

responsi veness to treatnment with_a tti i Kanger. agents. Background of the

| nventi on [ 00003] Cancerg—&%qqéme 1 most deadly threats to human
heal th. I'n the U[Soomlong preRpeiplidbd@cik Selieadd ¥P 10870004 I5i 00 EPeW pati ents
each year, and is the 15second | eadi ng cause of death after cardi ovascul ar

di sease, acclduARiU¥ep, poth fHpdidxilfai@Oand U 8. RrogistanakApidisiation Nesor s are
responsi bl e 6[1%{14%31; 69&1%,§$%n9%?}4qg,86f"a@ OB I DALE 15aHF oPGEN St gni fi cant
advances in e fhedi cal Ureatnment of’ certalrn cancers, t'he ovérall 5-year

survi val ratd@sdsure3lof esdhnsfertschas hergbl Givdp @ikl bbyefakeack inBdir bmtirtkfye past 20
years. Cancers, or nalignant tunors, netastasize and grow 20rapidly in an
uncont r ol | edontlhPwiPosesaki ng timely detection and treatment extrenely

difficult. [00004] Dependi ng on %Eﬁi SRMEShvdniRG, Patients typically have

several treatnent options avail udi ng chenot her apy,

radi ati on and ant[Doedy}-Begeesedt mgentidiiiadinegtd © methbdxdsr deefifying which

predi cting cli.nical  outcone.25fromthe di.fferent treat rreq% re.(%i mens woul d
great |y bendBfEMEMilhimost bepghbigemeiraingtt POLRIFAPFEILES PRHBOBTO Hus, t her e

I's a nged f\?\ﬂ’ﬁﬁ@iﬁé ?or%ﬁéi?Eénisiﬁ%itgﬁfﬁdi‘?esf)Qﬂsi\%%E%rtH‘:tﬂéhtﬁ}EénWtﬁan?ﬁe’éh@e‘i‘taged‘éé.|!

respond to ich treatnent an or Incorporating such determ nations into

nore effective treatnent regi nens for patients with anti-cancer

30t her api es, whet her used as §aggl £ .agents pr cgnbi ned wi th other agents.
-2 Summary of the Invention —g—m—"ﬁ%—gﬁlesent i nvention provides
met hods for i dentfpdyu3naCartt i€dhs ofuhe nvdst HeddBs ot fotubfaf et Inwhé h
anti-cancer agents, e.g., VEG- A antagonists such as, for exanple
bevaci zumab.U.S. alone, cancer affects nearly 1.3 million new patients each year, and is the
15 second leading cause of death after cardiovascular disease, accounting for
approximately 1 in 4 deaths. Solid tumors are responsible for most of those deaths.
Although there have been significant advances in the medical treatment of certain
cancers, the overall 5-year survival rate for all cancers has improved only by about
10% in the past 20 years. Cancers, or malignant tumors, metastasize and grow
20 rapidly in an uncontrolled manner, making timely detection and treatment
extremely difficult.
[00004] Depending on the cancer type, patients typically have several
treatment options available to them including chemotherapy, radiation and
antibody-based drugs. Diagnostic methods useful for predicting clinical outcome
25 from the different treatment regimens would greatly benefit clinical management of
these patients.
[00005] Thus, there is a need for more effective means for determining
which patients will respond to which treatment and for incorporating such
determinations into more effective treatment regimens for patients with anti-cancer

30 therapies, whether used as single agents or combined with other agents.



5[ 00007] One enbodi nent of the invention provides nethods of identifying a
pati ent who may benefit fromtreatnent with an anti-cancer therapy

conpri si NyoaoMEEss4ant agoni st, the net hods conpri sing: deCeEmPorioc228
expression level of VEGFilo in a sanple obtained fromthe patient, wherein
a level of VEGFilo in the sanple obtained fromthe patient at or above a
reference level (e.g., as conpared to 10 a reference sanple) indicates
that the patient nay benefit fromtreatnent with the anti-cancer therapy.
In sone enbodi nents, the cancer iSummagyebthednyentiane group consisting of :
col orectal cancer i - I ' Aaf - hreast
cancer (includi n&@?%?ﬁﬁ%%ﬁﬁymé@% ég‘a?gsﬁégtggér{%%% ?doép ﬁﬂgltqi atng? fsc HER- 2
negat i ve br edst wdhrsgmy,to paaareaatvith aograsder gantd, gy, MEGE Agantagomistst at i ¢

pancreatic caqger), 15%1a tric .can%}e]r and lung cancer. In some enbodi nents,
the sanpl e oHERFHEY FPORIGHFE2HZIMEt is a menber sel ected fromthe group

consi s§ing of : WehG! ORdem B ASER: of I8S WFentRADEATE Mehb st ilaRirFaL- | n
sone enbodi nents, the VEGF no level is a protein level. In sone
enmbodi ment s,a patient\EGFinkp bpredit &iom treareknt withian anthiansdr thyrape gempiisige VEGFi | o

pl asma protei evel . .In.so enbodi nents, a plasm | evel of 20VEGF | o that
ot of " aboveoh HGeanenuE W ER riniRig: e Rufe PR e FERierle A Toener
fromthe antVEGBRI§EIa $aif)@Bbtainks fidBl Be phiidt Ywh@eiBQ 16@S BONFIOR iR tHeh e
anti-cancer therapy, or has increased [ikelihood of benefit fromthe

anti - cancer semgleagjaingdfremriee paisotiatas abave & feferpracHos (¢ &r fhempastfioi se
adm ni,steri ff i - Lsing a
VEGE: A ant agusiebs e Fblel Mo R Moty SRR o B At SRIPRE P, 03,
further conpntis@nednhdrast & boige anbeafiments) the carteuidtseletted fiRAChRErAN | - Cancer
therapy selected fromthe group consisting of: a cytotoxic agent, a
chenmot her apé&??létl%‘éfntc,on’éecg@rlé\%}ﬂ%r’i g%wa@ﬁ%oa}ayreéa W?eraﬂwrléﬁtca%ﬁ?@i%@aéhi c
agents, and Gouhighid NESAAY adddhoSP MEuRIRONH HER e HPR-SREANG

anti - cancer tﬁerélpy ag%?%%é VEGESA ‘ant égOI}lll st are g%mlcn}iqgt erlg‘{‘g(a
concur r ent | ybredsnc@0en,mnerhodcaneat ncludies, sac.onetasatid panareate cdrfvenapy and t he
VEGF- A_ant agoni.st are adm ni stered sequentially. ln so nbodi.nents, the
ot hodS 1 ur (HEFCEBTST AOL i biebs BroaE S et i be ARG AL BRO £orhi ra
anti - cancer tflé"Fﬂt%ﬁyis%%@rﬁb&%efe&@ﬂ‘fﬁdﬂ?th@%}r]&lﬂ@sﬁ@ﬁ?bts.t\kilﬁkge Qfobd,gplﬁéfﬁéﬁ oXx1 €
agent, a chenot herapeutic agent, a growth inhibitory agent, and

ant i - angi ogeaium,age sembinahensdberspindnisoms enthedisarnts, thesYhnel entsodl igent s, t he
third anti-cancer, t hera th econd, antd s.cancer. t.hera and the VEG--A
ant agont st draendsi f Rt G BeRa RV NG REH A R V5 £
anti - cancer mhéei@pyVEGFe pREMAGrédin leCaNGesonid\@hBeimamd, 4 plesnyileheldf

ant agoni st are admni stered sequentially. |In sone enbodi nents, the VEG--A

ant agéfi st i CEGRuathet a8 abaye dgpksreasp by plvEniaatesthad thgpatisaggpay genefit

bevaci zumab. } i : ' : of. i.ncl udi ng,
e.g., local If§dngg€egd§§e%@%g%%§¢%?ﬁ mg%qﬁ%{%gg)ﬁ{aetﬁﬁ%oaéggg& trlllggggi%\%%&hr east
cancer) and thérepsec hadinarehiedddieliksodlditieeefafyom sheckmciedaare|therhpy. Slame

enbodi nents, the cancer is pancreatic cancer (including, e_.g., netastatic
pancreatic CEREST0 t%@t%é&matﬁa%furé%@@%pr@ﬁ Faystrangg@helfclbs ne, and the
third anti - CANGAI of HLIRPMNLS RELHN EGthPrisindla YOTE - AT ARMoSaid fBef@NCEr 1S
gastric cancer, the second anti-cancer therapy is capecitabine, and the

t hi rd2ant i - dancee etmbediapnts, theanetpddstfurtherl qongoive admivosdérmeran, effdegveancer i s

| ung 15cancer, the.secon nti-cancer therapy is, gentitabi.ne, and the third
ant - cancer TIUPLRL REOR et haraby SIFEHar R ERprar Ssal fent of ¢ he
i nvention prQyitehas aﬁ@ﬁ,@dﬁn@ﬁhe@é@dﬁ@h%dﬂg o SRR bROB S, ard Pt ent
suffering fromcancer to treatnent with an anti-cancer therapy conprising a
VEGF- A ant ag@siogenic ppentimant sombigatpnsitBeraet [podae empodinegtsahesreimdssi on

| evel of VEGELI Q i I i I OIT; [-en rein a.l|evel of
VEGH 10 i n ot b R g VR R Ao R Rl BTN Pl 210

| evel 3¢e. g. ,so08% edbddan@ns, tie Rcoef ftieqmeersssipeind hdVEBERS idigdonisherepat i ent
is nore likely to be responsive to treatnent with the anti-cancer therapy.
In some enbddimyisiered seeengiakiedn pame enbediggnsy hismmatkods foither comeIst i ng of

col orect al . I : reast
cancer (i noi g g gh bRRAR A SERly SRR cer BEPIAARIERNTR 1R ER
negati ve breast cancer), pancreatic cancer (including, e.g., nmetastatic
pancreatic cancer), gastric cancer, and |lung cancer. In sone enbodi nents,
the sanple obtained fromthe patient is a nenber selected fromthe group
consi sting of: whole blood, plasm, serum and 30conbi nations thereof In
sonme enbodi nents, the VEGFilo protein level is determ ned by neasuring
VEGFi | o plasma protein level. In sonme enbodi nents, a plasma |evel of

______ o Y o 2 1.



5said patient. In some enbodi ments, the methods further conprise

adm ni stering an effective anount of a second anti-cancer therapy sel ected
from t he Woaor/maedsi sting of: a cytotoxic agent, a chempCh@aragewsizes agent ,

a grow h inhibitory agent, and anti-angi ogeni c agents, and conbi nati ons
thereof. In sonme enbodi nents, the second-anti-cancer therapy and the VEG--A
ant agoni st are adm ni stered 10concurrently. In sonme enbodi nents, the second
anti-cancer therapy. and the VEG-- A antagoni st are adm ni stered

sequent i al | ﬁmw%nen%ﬁ%oadtwﬁt@ ageifed FRATMIBIAPSHIC RERNtHERIMIE e

adm i ster | AeBlloST el hPudTRRbachle Al 4l RblABRCAE LT ARl ect o
fromthe group co SI sting tot XI ¢’ agent enot her apeuti ¢ agent,
ahgr OV\I]E h i ntunb:oﬁongrtrlt;adgmmtrdand ?Mwﬁlwt@d yogﬁmemndmntcaﬁcamhtrd;ﬁcmmuhmatl gns
t hereo enbodi nents, the thjrd anti ncer ther , the secon
bt cancer RO b GHIT R BRI AL RS BRTLD dF SORaETBPSTEnthe

concur sent | yhird BntB QAR LIHRRMY MR kSoonkl BBt Ichhdef tiRPipy %8 MEEVEGREA apy, the
second anticancer therapy and the VEGF- A antagoni st are admi ni stered
sequent i al | yantagpnisoare admbusitied sequentidlly . VE@neﬁcmmch@ontSSthe B@CﬁAantl body. I n
sonme enbodi rre ts.. 1.he 20anti b IS bevaci h. o enbodi t he
oot body 1 5 BReRbARBR e JRonf s AL MRirali BokORBe R LEe A Cancer
(i ncluding, Bn@-embodhimdnty tIROAABEEH breh&GHA e inclRbingeé aSIRhIlE adaRea, negat i ve
breast cancer) and the second anti-cancer therapy Is docetaxel. In some
enbodi ment s, re¢uieent aiaetastpisc HERC? aegatize bepasteangdr harld e prponé agti-cangst ast at i ¢
pancreatic e bi ne, and

t he tﬁlétrd aﬁﬁé}g@éﬁcdg%a%negrgggg]ingggllrb ﬁbﬁ&the&ﬁﬁ%@%&%ﬂ?%&eg t he cancer
is gastric dqanbeling ke ma:smct fantieatt@cumesr) tthe sapyd bsti-capeciheapyie, and the
third anti-cancer therapy is cisplati I n sone. enbodi nent, e cancer is
| ung cancer geﬁwga@ee&ﬁg%@ird@a%éw %prysrﬂge t@t;g&)trt S5 eRmb %ﬁﬂf&emﬁe third
anti - cancer i 0 i of the

i nvention prt%‘?/lgz[dﬁglylné lc:ig C%t t esteggllr#%?nggnf%ﬁhfaﬁy S g (‘gﬂp gte{@r}%%tl ent

wi t h cancer third bntexdricer thebupnesf clsplamromasnme-enﬁwdﬂeefnttthecamyr cdmy i sing a
VEGF- ,% ant agnl st, the t hods ¢ risi n qeti]erhm ng ex ressi on an
level 13f VEGRNYS thh Seond Apt-gansst d '3 P ltaﬁ@ep?ﬂ Rihr ‘r%ﬁnﬁ | evel of
VEGFilo in tth@faﬁﬁmll@uﬁlat ained fromthe patient at or above a ref erence

| evel (e.g., as conpared to a reference sanple) indicates that the patient
has increased |iKep Q&}o@ fmhebéméf)ﬂltmeﬁlt ofnthe veanen pivaideemethiods gpy. I n sone

5enbodi nent s iS se rou stln

colorectal durtae BNRENERS BLE Bt HibElnidford MRy BRI Mgl oo
cancer (i nC|alﬁdl-daﬁeerQh@apy dongsing AVRGFCAANta elﬁutr ﬂ%ﬁﬁetﬁéds@hﬁﬁisﬁﬂgl ¢ HER-2
negati ve breast cancer), pancreatlc cancer |nclud|ng netastatic

pancr 88t i c CRHEBINING yaSiesIRdach pf Wltoongsoranl@étbtaqu fméhed?ﬁnoat nent s,
the sanple he group
consi sting we?%lﬁ%ﬁee‘;%?% glghrr%% g%u(?ﬁtﬂg%@ Bmﬁ Aa{{t%lﬁ]to%g)ra g\?geéof I n some
enbodi nent s refe@co/% (e ,pascobmparekie(veIrefe&-nd@tempn)nadicdays thaamolpam@t\éEGH | o

pl asma protein Ie(v I n sone enbodi nent s 1’:1\ pl asma | ev VEGFi | 0 t hat
's at of abdUeeAFRrabesrBoRRE, i At ibahe a-cqer %ﬁt% B benef it
fromthe antdyiAhiis, ReL@RYhis el fohitiekiub Qo iEHROSIoKe: 0 15t he
anti-cancer therapy, or has increased |ikel'i hood of enefl t fromthe

anti - éancer dah@rragiy)blaswnmn@abmmodl meartag, candee, breashogwef ndlding,cogrpr i se

adm ni steri n . fec ive unt of ti-cancer thera rising a
T A et el SRl S Bine Gkl HER L AEARS i D RRIRRUE 10r fher
conprise adfﬂaﬁéeﬁf(ﬁbluﬂﬁtgaageﬁﬁe%%tdtﬂé?)aﬁé‘f@étfttcaﬁ&er? gﬁﬁﬁ@@ﬁlo%ﬂtahd%{gcer t her apy
sel ected fromthe group consisting 20of: a cytotoxic agent, a

chenot her apegnées. Hysame e @ii@mth nmroplﬁobsal@gefmm thermatignitis 2 aregibsgeni c
agents, and e S t h econd

ant1 - cancer FHRGL e ol GERsind B A0S BERR B Sendhl a0

concugoent | mnibﬁha‘sloﬁethefooﬁdlmmes@mﬁddonaﬁ@Qﬁ@vamﬂmwemrlextdnesr apy and the
VEGF- A antagoni st are adm nistered sequentially. In sone enbodi nents, the
25met hods f uletsidined Spnrsasuring MEM s dFsRg P&We’é‘flf‘\éf‘ét i ommebRdigents, & hir d
anti - cancer i ot oxi c
2gent . o chdibr et T FE g T R R RR 51 0 s bl

anti-angi ogeni ¢ agents, and conbinations thereof. In sone enbodinents, the
third anti-cancer therapy, the second anti-cancer therapy and the VEG- A
antagoni st are admnistered 30 concurrently. In sonme enbodi nents, the
third anti-cancer therapy, the second anticancer therapy and the VEG-- A
ant agoni st are adm ni stered sequentially. In sone enbodi nents, the VEG--A
antagonist |s an antlbody In sone enbodlnents the - 6 - antibody is

N Y L



5(including, e.g., netastatic pancreatic cancer), the second anti-cancer
therapy is gentitabine, and the third anti-cancer therapy is erlotinib. In
sonme enbodOrerE)s48he cancer is gastric cancer, the sec@ot/ERpailAcaAger

t herapy is capecitabine, and the third anti-cancer therapy is cisplatin. In
sone enbodi nent, the cancer is lung canger, the second anti-cancer therapy
is gentitabine, and the third anti-cancer 10therapy is cisplatin.

[ 00010] Even anot her, enbodi ment of the invention provides nethods for

opti mi zi ng thRECRtIRAYRBGHT Eomrthe afcganser thAraRNtIP MOEHEESLY {heS PRONeHfiPi si ng a
VEGF- A ant a LSt o) LS{ 0k 1..0j g Lon | evel
of VEGF110 1 4nb ek b U b AERiak &l AR Bf St AT EXRLETRL
VEGFi | 0 i n ttheapanpgheotbebtbatlmeohtd, (lermethedpatthertongtirisondminadaves @ r ef er ence
| evel (e.g., .as.co aredfto a.refer%nce sa Leh iq&%ﬁgtes that the patient
has increas i Y& %168_ ¥t AHERYPT PPRBRCPRHBIYAR £ - 'éA_ra“ct‘_h‘v’é’inhgﬁip. In some
embodi gent s, 5 {dRieANIE koS eRBbERTRE, fHeAMRANR HARYRoFPHASE Bdrhidtkt@fng an
colorectal cancer, glioblastomn, renal cancer, ovarian cancer, breast
cancer (i nclefigcieg aneount of b serahtl yntadoenet therapy eselgeted fitonpihe geeupstoasisicngHER- 2
20negati ve br.east, cancer pancreatic cance i ncludj. e.q.., tastatic
pancreat|c cinder e P RHRERIPENFRGRD hhEl P RonGisr A al nen .
the sanple qmiadvr\lﬁﬁgeﬁihqgteﬂtaem@@bﬂnsﬂltaﬁb@s tHer®BTIAI0ME lefBbhdnfOM he group
consi sting of: ol e bl ood, plasma, serum and conbinations thereof. In
sone enbodi rieeans anfifrangyeEdrerary grdghe VEGEedantagenigetie pdmpagersy nmeasuri ng
VEGF1 pl as [ I | evel of
VEGH 19 ©natopeRig: o saetmbodiachl, AEURCFIRREARM e BBHE, °02¢ et
may benefit VEGHRA hetagsiidt-acoaineinistdnel sqyentialy mdn 8oink kabydineenbe thHeesponsi ve
to the anti-caEc r tﬁerapy,.or has i ncreas d.IikeIiho?d of benefit fromthe
anti - cancer ¢ ?(gspfyrt ¢Fouthise atBdterig A elfesiveamagH Of f thith U688 i se

adm ni stering efid 8&t ﬁ@gﬂ G i @ino Pt I ¢ henapy conprising a
30VEG-- A anta%o Ist to ééﬁé p tP%ﬁtFllngsdnecgﬁggg{%%nfg, t he nmet hods

furt her conmhesethachpenticigent, agrawthehliibeoiy\egeamouhintiodngiogeeragdntaenid- cancer
thera?% select%p fromthe_.group co shstin? Ef:.a Cﬁtotoxic a eq%, a

chenot her apdiOEIaHGBENereoh 1 ) AHRFBPBY PITdgEHECan P EHY: Mengi ogeni ¢
agents, and gl MaLdaReS therseaid the vEeTe AebRdhiERt 2dmiMfegcond
anti-cancer therapy and the VEG-- A antagoni st are adm ni stered '

concur r ent | ycon¢yirendire lie paveciembedi Bients hibe satbandi-eancer-therapwthe sespagpgntnd t he
VEGF- A ant aggni st, are adm ni d sequentially. ln sone E di nents, the
rethods. fur e it BETLENROR RapRagHE s it bR SRTRAPAN SR o
anti-cancer dnfiRxianonts eheEVESH-A nafaxbiist igﬁﬁ)u@ti‘tﬁﬁgsHﬁﬁdﬂi\@erﬁﬁédiﬁleﬁﬁélmb oxi ¢
agent, a chenot herapeutic agent, a growth inhibitory agent, and

ant i - ahgi ogenfibodigis hevacizambe dpboraaembpdimentsy bsfantipodyds hevasiysdbmbht s, the
third anti - t l-C t her VEG-- A
ant agont st apBeamanahaRY i A AIE Rtk tahie FAREng S8 AR DR Y
third anti - canecent dvhae@apytic HER-3 acgance drdastcance)y artdhe agppndanti checeWVEGH- A
ant agoni st aye adm ni stered sequentially. | n sonme.enbodi nents, the VEG--A
ant agoni st it[éeréW’é FES)- é‘Pﬁo‘gﬁﬁ@%éaiﬂ%f&F%ﬁﬁtcéP?@EF\%Paélﬁ{f‘!a%a"}}m%
bevac!ZU”ab(ﬁkﬁxﬁ@ﬂ%g@q&ﬂ&hﬁﬁﬂhﬁm@&ﬁ?u&@&?gﬁg&xb_d9ﬁ¥%&k%yﬁﬁﬁmyh§ some
enbodi nents, the cancer is breast cancer (including, e.g., locally
advanééd, 19geecunbieatandthabirdshaicaccerBRrdyrnegdotine. br sast eclavlements,and t he
second anti-gancer.thega§¥ i S ggcetqﬁgl..ln SO enbodinep s, t gpsancer is
pancreati ¢ dEnEICC S SETIGFAGE AN ecobAtis e AR FEAPFERERM I t he
second ant i -tRRa@i-chdder ARbapl $s ESHTR . A Bfhe cRibbdiréhttthe Eshcetsilagancer
therapy is erlotinib. In sone enbodi nents, the cancer is gastric cancer

t he second aan¢erchnsenond Rali-gpicer hepmyat Beraditabine, anrdthe Hurdorth¢angerant i - cancer
therapy is ¢j tin. . ln some enbodi ment, the cancer is lung cancer, the
second antiﬁhgﬁ eP(?ﬁgﬁgpy is gentitabine, and the third anti-cancer
therapy is cispl gboe09] Yet anofheP&hBddiMehtuftthemnventmdirorats @éthbefor nvent i on

provi des net hods for treating cancer. in a patient, the nethods conprising

det er m ni ng defamitng gigdikeli hat apadient with eansenwt | eshibihbenefit frapantiat or
above a ref - Do 0 1.0 . | e) of
VEGFi | o, an§%§%%?##§¥§#}ﬁgmgﬁeg??g%f?gg&gﬁgghg%ééégﬁkgﬁﬁﬁyég}Cer t her apy
conprising a VEGF- A antagonist to said patient, whereby the cancer is
treated. In sonme enbodi ments, the cancer is selected fromthe group
consisting of: colorectal cancer, glioblastom, renal cancer, ovarian
30cancer, breast cancer (including, e.g., locally advanced, recurrent or
netastati ¢ HER- 2 negative breast cancer), pancreatic cancer (i ncluding,
e.g., netastatic pancreatic cancer), gastric cancer, and lung cancer. In

e



sanpl e obtained fromthe patient is a nmenber selected fromthe group
consisting of: whole blood, plasma, serum and conbinations thereof. In
sonme enboapDreertEps48he VEGFi | o protein | evel is determ nedThpomasazes ng
VEGFi | 0 plasma protein level. In sonme enbodi nents, a plasma |evel of

VEGFil o that is at or above a 5reference-level, indicates that the patient
may benefit fromthe anti-cancer therapy, is nore likely to be responsive
to the anti-cancer. therapy, or has increased |likelihood of benefit fromthe

anti - cancer deHEMHPYS Sfpressimendpsd af NESEs10 18 A samBlepSdngd fFom dhe RAGEPS i se

adni ni st er | NghAln G ERFbE VEATRYNnGhnBISREARG ABhihe AARGER dragsaRY sel ect ed
fromthe group consisting o a cytotoxic agent, enot her apeuti c
agent, a gr owfelenicakdvbl teqr ,wsagmmaneda@d refmteneasaglpb@endwatagélat the patieht

conbi nationg thereof, .1n. so t he second ti-cancer therapy
ond ¢ ho. VECRAA SO OS] B SR M SRS it SHEES VGHPEyIh SPHCoons

enmbodi gent s, enfd@im&RO ML @Mkiris 86&Ed frbﬁrtﬁ@groﬁﬁ@oﬁ@ﬁmg%@:'c&o%h@gon' st are
admi ni stered sequentially. In some enbodi nénts, the rethods further

conpri se admam@x@rqbtegtomam@f ¢ae1ccn, O@arsammerdfrre@t tariced(inghedinganger t her apy

selected fr rou cons

chenot her apdiy gFRRER. SORRTbLMaRinir FER2 Bhaive oRRS aned angrrotisni o
agents, and caardidaeliinESe. gh@feematlclp@n@@m @H&Q}ilgﬁﬁﬂb Sandel @nfl i

anti-cancer therapy, the second anti-cancer therapy and the VEG- A

ant agoni st &R@cd m@qul@l@wéuh%amlyobtameéémﬂwn@amfeﬁment% 20t hi rd
anti-gancer (ofo] VEGF- A

ant aggﬁl st as%%%{gﬁ%%}rpé@%&% seq U&IE% {)%ﬁ?i?oqulo%ﬁoﬂl &gl ﬁE%% the VEG-- A
ant agoni st ic®ninagiohs thehyf. Imsoamrmntﬁmhﬁdusmm S’EG*Ph@ pwtémbackyls S

bevaci zumab. I n so enbodi. nent s ant i body ? bevaC|zuna In some

embodi ment s, defRBINCS Dy dpeasaring XEQEF U@é’ @rap(r?tﬁ’é‘l 5Ye3 S"énf'gem PRGN A
advanced, r Eiﬁé’sﬁr{ael@%el QF VIERIA T RL 1§at2é'51§5162a RegabdMey rﬁ gél%ﬁtegﬁﬁ'? k) and the
second anti-cancer therapy is ocetaxe | n sone enbodi ment e cancer is
pancreati c gqate®rmgyi tmnleﬁnlfrnrg theearg1 canget wsmaay i nmamhkeéato ke capasetot he

second_anti-cancer thera enci t abj h nti-cancer
Shorans s b B Fans e Rl et B AL iR e L FEEcer
the second aph }Calﬁ%ﬁletelﬂﬁfoaﬁﬂeﬂt§ tl@@qﬁ@t%&i@ﬁ'rﬂﬁ@r ccﬁﬂ%s@ﬁ@m‘iﬂiétéﬂngaéﬁl -cancer
t herapy is 30ci spl atin. In some enbodi ment, the cancer is lung cancer, the

second anti qf@n@wammabyn prai- gameli ﬁla@pmomamjng h&/ Bl Adardaganist ncer
therapy is CI enbod

vt on: prociEReh e sofepmpedimentn e e IR MR ¢ ¢ om
treat ment widffecave anduint @8N E&ond Eﬂtﬁ@%eﬁﬂféﬂp&%bl’é@tedfMEﬂﬁe%r@Jf]bt@@ﬁlﬁmrﬁg t he
Kits conpr|5|ng a set of conpounds to determne the | evel | east one
bi omaPRer t PfpPEHiotexis aapbrisi 9@ﬁﬂl§gapsmwaagest parowihinkigiterysagened?d wit h an

anti - cancer i Lvel of
VEGFi | 0 at oaﬁlﬁg{)g%elgggg ﬂé?é‘ﬁgg eve \?etﬁgi%?@(iﬁgﬁ evgﬂ%aﬁw lo in a
reference saspne)antirdhcatiesapyhatd tho & HEdt- Aemtagnm)st dneraéﬂmrtlstélredm treat ment
with an anti-cancer tggrapg/ g risi nt% a - A ant ag}?m st sone

enbodi ment s, COPFETEY D GFRILE ginRo '@%{1@1 & SeqiHd gt Far?é(ri‘Pg the pe proteins
are anti bodigsgrlOLA003d aft Jdﬁlmﬁe&e@mae%ﬁﬁggt Iﬁfsoﬁl@%nfbe&%{btn'tsofheprov' des a
set of conpounds for detecting | evels of 0, the set conprising at

| east 2bne ccmpibudscfurthq:raioh&)rl@é a@pemtém@dnl offetinclamauitt of YEGH argi-cacef er abl y

t he set of cgrrgouni gﬁi redl sgonts lveness, of a patient to
treatment wi'tH egrﬁ}é 8?)‘?1318%5’ CHGIOXIGA%EEL A ant agonist. In
some enbodi rgaBMSthef @utﬂ&%@ﬁpﬁlg@&&haﬁlﬂb% tagbmSand dhtiSHPoRLARAGAB MY, t he
proteins are anti boalgl es. [00014] Tﬁea?e and ot her eg%bodl nments are

further desconpethtiogs thyeeodelnsiomednahosloners, |tb¢1thmdamt1f0@n¢etljmeram'r, thef
Description 20 r Curve for
Progression %@éﬂ%&%ﬁ%@éltﬁeﬁ%@ ‘ﬁegg\%/e@rGaf{:ﬁg‘tﬁa 5%%‘1%2“&?@‘{ |80n for
bevacBaumab dohawrently hilgkorlosmdodimeatsdine eiti akaiti- éalneérapyrayﬁrtw&cmhca@rﬁbo pl us
docet axel therapy for patl ents being treated for |ocally advanced,
recurrent orcaRg Ay dERVEGledanfagenist &g s mpnsieisd Secswaﬁl%llm&wmq ne

represents t e

25bevaci zuma% Eﬁhﬁen% ﬁg@g\@/;g g)égia&%/eﬁ%l ;Qn %ﬁtﬂ% CEI'E gozg€éﬁké(ﬁ}geg§3 l'ine
represents high dose bevaci zurrab (15 ng/ kg every 3 weeks) plus docet axel .
[ 00016] Figure 2: Forest Plot of hazard ratio of progression-free survival
before start of subsequent anti-neoplastic therapy by Bi omarker (Placebo

and Low Dose Bevaci zunab), a dichotom zed anal ysis, for bevaci zumab (| ow
dose) plus



30docet axel therapy versus placebo plus docetaxel therapy for patients
being treated for locally advanced, recurrent or netastatic HER-2 negative
breast camoen12/0105480 - [ 00017] Figure 3: Forest Plpot/ErRothazresl ratio
of progression-free survival before start of subsequent anti-neoplastic

t herapy by Bi omarker (Placebo and H gh-Bose Bevaci zumab), a di chotom zed
anal ysi s, for bevaci zumab (high dose) plus docetaxel therapy versus placebo
pl us docet axel_ therapy for patients being treated 5for |ocally advanced,
recurrent oranﬁ%@da/s&s&@mcmmgz Ip eQyae ppBOgMents: the antlady is bevacizupgb18) Fi gure
4: Kapl an [ 0, LR Lr I Mal f

subsequent Ngshﬁe-e?\ﬂgggﬁ%%{tsl’ éh{ % 3?%’3%%8% Cﬁ%%%gii%llrug@éi gg F%\Q/%fﬁ%ﬁ%{ pg/ m)
VEGFA, (Fi gureirded) or mptdsthiigHERxD nesmsive hrdasvoahcd paiticthp géavh amMi=Chidser ( Fi gur e

4B), for bevaci zu élo qr hi gh %Oaiﬁ? Et“le s docetaxel therapy versus
pl acebo 10 PFARY HEOET'ANR! PHREMESTOPEMBLY FErfP8cH et PAFCEPEALEE F or 1 ocal Iy

advanced, T QEMURHY e, MBARARIA dnEreldidahcBGARE batBnBamASinCAMRIpy iSNOT L - dash
line represents placebo plus docetaxel. Solid |line represent S‘PIOW dose
bevaci zumab gemhcBabige.leagd éhesthird 3ntisenes) therapy isedetimikeln sanmaemblakhents,ne

represents hjigh dose bevacizumab (15 g/ kg eve 3 weeks). plus et axel .
5P 00010] *riBE e e R oM s ighdadl BoReBi vl Dot or e
start of subheguentaet ircROR! asplaen. t heoaRenfRdirh&W B BAReSistimd evel (<11
ng/ M) VEGFR2, (Figure 5A), and high expression level (>11 ng/m) VEG-R2,
(Fi gur e 5B) ,can¢sr, the verong ahtitsandephermpy is gemeitbine, prdide duekandixeancether apy

ver sus,pl ac . taxel therapy for patients being treated for

| ocal ?9 advg[ﬁég% gfme iJa(rh?l'ent or 20 nmetastatic HER-2 negative breast cancer.
Short-dash |ine r[epyesciied apbthectabglimentddcid axettiongobiided mathodefor esent s

| ow dose bevaci zunmab (g.S %g‘{?kgﬁ every 3 weeks) %I us docetaxel . L n%- dash
l'i ne represémlémﬁP%Hled gép EENAGHRb AT 4 -FRYICRINETARY FOBPUEBY 8) Hr

docet axel . [Q0Q20Rk: F ' dﬁa@{ - NeLBhinfdr W eBGEl e6
survi val befao?d%% %%ﬁise%gétﬁo%‘cs ssg‘%ugﬁt% alﬁﬁg-angeggfeasig??g@ig apy Pgr

conbi ned | ow sexpiessiiond fremehe pFommterdin < levd] 8B8YEGHnd irc dweisameld hi gh
expression level (Fornula 1l > -0.132) of VEGFA and VEGFR2 for, bevaci zunab
(low 35 i gifoloesh e GRe et 2eh SPRIS S5y do B ScBHb A Qavot axel
therapy for BaidRRtsmMe) Mdichics @la@ thel fatichtMadincYeads/ B BEod bESLHeTiEFbMOT
metastatic HER-2 negative breast cancer. Solid line 30 represents placebo
pl us docet axb¢ anti-eangetihstapy dprsewigstdolingndo te qaeoq@mm@é?mmhm/ kg every
3 weeks) pl \ﬁo@po%)%f%% lﬁé pf Sr})(l)(;rte%}glacsa?l(éelri HFoblaskonta; e 36’%“? ljhogé)r%a% c%?lv?ear(:i Zumab
(15 ng/ kg ever e ‘pl'us “docet axet. ’ > “FI'gure 77 Kapl an
Mei er Curve téaspERQEEOS R @ind, eQL, 15td1Mi Adahndeef @@ rdl af ine@ftafitl BEERIDENt
anti-neopl astic_ therapy for conbined | ow expression |evel (Formula 2 <

-0. 0089 and neewbicruershrycR eS¢ prNceR/@nclydipg g anstastati QpBEBRLinf VEGFA
and PLGF for I J d rapy 5
versus pl acecggge\éﬁ%&ﬂgg&(%(g dt ngp:' ggé;}rf grfg%né %@ﬁ?@ﬁgﬁﬁ%g% arr}éé)ltg ed for

| ocal | y advaibeankd fir@a e gniennis amednalsdratle ctedHERn2tha ggaipi coasibiast vwdahecer .
Solid line represents placebo plus docetaxel. Long-dash.line represents |ow
dose bevaci ﬂﬁﬁ%p P18, Y R 8 H@ﬂﬁ%ffbgljeotmsso OISR t - dash | i ne
represents W]Q@Fﬂgﬁl%té?i?}/e%] & UeRAnfte b?%éﬁ%rﬁl‘ge‘l'/EGﬁuxvﬁﬁgﬁl pFHtélﬁ ideeet axel .
10[ 00022] Figure 8. SEQ ID NGO 1, Exenplary amno acld sequence of VEGFA

[ 00023} Fi guneo@e eBbQlinienNOn plastir dewsl af YE&ik 1o ohadcd af os ebpiercrefenéncVEGER2.

[ 00024] Figyre, 10:;. SEQ.I1 D.NO 3, Exenpl am no acid seguence of 15PLGF.
[00025] Fi guPETR0icRESLir BhaR e BT ReP s g e AT ORG ‘DOVECE ||
VEGH | |, VE@ERERS 0o tSR B8 anagitet thefipyadt HaVRAGdasédiiRelihood of [ 00026]
Figure 12: Measurenents of increasing concentrations of VEGH|o, VEGF121,

and VEGF165 begetieaeny thepntis¢angerttherapy . elispaerembad yagnts the methodsiirvanat ed

El ecsys(r) | . e 0 . Fl gur ; 1 Ler r for
Overal | Sur VFS \ﬂ?zg% %gfg—'?ndlﬁl%séerflﬁ[&% e%%élq{%é %%ngé)%g%%ﬁl&ggé%r {a%{%}g@?'\?l vgﬁg?%flgur e
13B) Bor thevPBFkeant¥Esdrto §40d phdnd i @he(enttlolim@gé the mathddé Amhe<111 pg/ m)
expression |levels, for bevaci zumab plus capecitabine/cisplatin therapy

versus cont riSMPERaaEBEI NS sEislYs ARIHET & SEondenicarer HsaPvor patient s
being treat f‘srg%eﬁ:%g g‘%o%ﬁglggg{mp:cgngﬁﬂ It aadwgﬁg/agﬁ{t% Ednl Stherapeutic agent,

gastric/ gas enocdr ci norma.



[ 00028] Figure 14: Kaplan Meier Curves for association with treatnent
effect on Overall Survival (Figure 14A) and for Progression Free Survival
(Fi gure M™B)ofarmoisee mar ker pVEGFA, for both high ( >MpgCmigproaoe22bow (<111
pg/ M) 30expression |evels, for bevaci zunmab pl us capecitabine/cisplatin

t herapy versus control placebo plus capecitabine/cisplatin therapy for
patients fromthe Asian- - 12 - Pacific regions being treated for

i noperabl e | ocal |y advanced/ netastatic gastric/gastro-qesophageal
adenocar ci ngngowth inhibitoppegeot, apd guft-angisenigagents. M emteigtipns ticggot.

associ ati on : f . I J V4 V(Eagg r ).« and for
Pr ogr essi on : rsé@eé@?@?@gﬂ{ﬂ ES( |egS§§(;eIld%ggéﬁ§%rtﬂletrﬁ§r ér%irtt’i}{%r CﬁAa?lt%g}@SBot h hi gh
(>111 pg/ M ))araadhminosteré¢kddntupgitiy. ) Insxmeessiodmdney @lessechmar ariesaacérzumab pl us
capeci tabine/cisplatin py versus cantr.ol placeba plu

Cabeci t abi ndharEpHE A VG ARSI S SR S erHGRTALY AT ¢ regi ons
bei ng §reat thdAIméMORR! ABhSdd KAk} Yondshia RAREH Sel 88 hdff&tive amount of a
gastric/ gastro-oesophageal adenocarci noma. 10[ 00030] Figure 16: Kapl an

Mei er Cur veshirdantGeancat the@py wéleeted {ibgthe graupApnsisichd ot aRybyeas sgam, Fr ee
Sur vi val (Fi%ureh16B t'f or b{avaci“zf#g b EI us getm:id;al%.i ne-erl ot i nitb t her apy
versus cont rOFPISEREYIGISTE" gehe AR REC Y Aes A b RS M & 4 St s

bei ng treat e@dnibdfatioh dstaat i h RARCIGRIdiIBeRaNESthirdlaititdagcdritigiisBs thet he solid
|l i ne represents bevaci zunmab/ gentitabi ne-erlotinib treatnment and the

15dashed | i recondpnéisianeds tharayens) the MG anagepisbee aiministegd ment .
00031}, Fi : i er . soci.at.i i t
i fectPon oceiafend§oR B BhbSqiiuhiThe Uik BRRORHE o hosd LRAMIED

associ at i on cahédn thergat anelrnthe ¥HEGICA anthgBhiogare agimafistéred ge@igntialivalin §eaie t he
mar ker VEGFA (Figure 17B). for both high (>152.9 pg/m) and |low (< 152.9
pg/ m) expr sSWOgHN K, &h Q,’EﬁgrA pYSPRIVAE AR APy &%S‘@%%Pg%‘gmﬁ%t-setﬁwoti ni b
t herapy Ver_sa‘dﬁb&gﬂfsrbgléa WARBP 9n ROHS e AE5H AR 8 Rfid iE'vaatc%ﬁﬂBYM or
patients being treated for netastatic pancreatic cancer. In the figures,

t he solid | isomeresrodsedts thxecaacera shwbstgenwr (iabludmgee. gotacallpadvapatdyent and

t he dashed |ine represents cebo/gentitabine-erlotinib treatnment. [00032
Hour 8516, et Rureroegy DERCT BRltT Rt itnnte pndihe et BRE OBt of f oot on

Overal | Sur vhaapy fsQlocttBeel Mahkeme eMB&Hith AR (NEEhER? i{ fFdngkthagc d8RAks as a

conbi ned expression level for both high (Formula 1 > -0.1) and | ow (Fornul a
1 < -0.1) eXprbskione g, evestgaticardcigEGRRngend, the gropdtagfircenceBBErapgds a conbi ned
expression | evel f.or both high (Formula 2 > -0, 042) and |0 -ormula 2 <
O 042 exprel i afgite Mg intiBh ity T po g P RSEBEM oc i

t her apy ver shsc#@bt ik @hstiit agRBn tid 4e8o@EaRi-tabémBeapy Ridapéditabiher amythé or
patients being treated for netastatic pancreatic cancer. In the figures,
the s8Pid | ithied anti-gancer thepps derisilatieviacomgradogensit the Faceeis|leng ni b
treatment a : 0 iit-abi ne-erlotinib
treat ment. %qnéé?etfgg‘%%g? aIlkﬂl1 S%}Jg?%?@ﬁg%g%ﬁ&%ﬁﬁgf é%ﬁ%gﬁsl Aoﬂr?1 %aglgélgi ation

Wi t h treat meh¢ragf fsetdplavim. Pr ogr essi on Free Survival for the markers VEGFA
and VEGFR2 (Fi gur 5.19A),, as .ombi n expression. | evel for. both high
(Formula 1 > -0. 19014 lgéwlteﬁsmﬁ_ﬁ ipept of tge}%nté%Pr@gﬁesﬁleFWéif%r, “and VEGFA
and PLGF (F'tﬂsldﬁﬁ%%kp inaaspa@ieﬁpﬁp}'Iﬂ&gocﬁ)ﬁ%ﬁﬁﬁﬁfngrﬂe{e@ﬁﬁhné fat Pednip1Bi gh
(Formula 2 > -0.042) and Tow (Fornula 2 <'-0.042) expression levels, for
bevacRiumab gbtaisedgfeor ithearticeehdsatlevil bt orwoapy referescslevdnie.golas pl acebo pl us

itabine-erlotinib t f ti bei.ng.t ted f tastati
pancroati ¢ cameardt A EREE Bl of MO Al pRE gL ARTgave M astate
bevaci zumab/gesmt bodi - @hk&ithétapy EsRidiRns VT -AngtAaaRew Slaidrlﬁltiéﬁtﬁr esents

pl acebo/ gencti t abi ne-erlotinib treatnent. ' [ 0003 Figure 20: Kapl an
Mei er Curve Wharehysthe ganger Griropieth In paeg pbediseniscthe gancey srsglerteddiion val f or

t he markers rs. . I.gur 0OA), as a
conbi ned exﬁ%gégégﬁoﬁg%e ‘?o?gggﬁRl¥5§E5%E§@%ﬁPé§é%§ad?@%?%“%ﬁag|ow
(Fornsba 3 <@n&s3 MHreex pirrss(indudity el g, loaslty {Ranadseeimént@f makdstatitr eat ment
effect on Progression Free Survival for the makers VEGFA, VEGFR2 and PLGF
(Fi gure 205)%119%32 neSabyARTRE CRIESD eRMICERTIE 63T fingludpg e i HREAFRGS nul a 3 >
0.837) and | AHor aban sl {der SHRIGRS ABer G Sbifie ehBbainelliDact zumab
pl us gentitdbine-erlotini®® therapy versus control placebo plus
genctitabine-erlotinib therapy for patients being treated for netastatic
pancreatic cancer.. In the figure, the solid line represents

bevaci zumab/ genti tabi ne-erlotinib treatnment and the dashed |ine represents
pl acebo/ gentitabi ne-erlotinib treatnment. [00035] Figure 21 Data from EDTA-
and Citrate sanples fromthe sane



25 patients measured twce with the | MPACT assay. The VEGFA concentration
i s about 40% hi gher for EDTA-plasma than for Citrate with a Spearman
correl atiwo 20vo10338 EDTA-Citrate met hod conpari son of alpOUEP2018/062228 14 -
Det ai | ed Description of the Preferred Enbodi nents |. Introduction

[ 00036] The invention provides nethods-gor identifying patients having an
i ncreased Iikelihood of responding to an anti-cancer t herapy conprising a
VEG- 5ant agonl st. Definjtions In certain enbodi nents,
the term’ w?é’f"@é*s‘g’tal%‘?d fraipdhepaticat ’érasm?IBbf‘d SPléef@fi frgBbiPe SroHp GoBsistinthce | evel

or to an ov %4 Lo 0%
200 0% 55, "9k SREEH ey Him L copfRarentiberck? AP Mol ¢ e
met hods desdhe Uﬁd}Fherpea)tel,n lagel codpamenkd ty mbesulEGVHE 1| eplasma proteir. 1 ef er ence
sanple. In % n enbodi nent s, éalge telr mll r}ﬁ@:se tE}ef.ers to the increase in
VEGFi | 0 | evefY N epRiTn R <HRlgsmalexel q ApOeS ftgLaboyeys. oo 3.,
4-, 5-5 6-, réfererle leV%r md]:@a‘tes tﬁé the gegrent 1¥1§y bermit froﬂpfhe aRl- canc@@thereﬁgl , 75-,

80-, 90-, or 100- hi gher as conpared to the VEGFi |l o | evel e.qg.
predet er m nednfore)hkeiv tcelﬁeelreepmlelvsa@rﬁie@ntuqanméhqyawf er hasdnenetssdi ment the term

i ncreased | eyel..re es a aI or abov a refere ce | eve

[00050) 1 n atseinde! ERe Tty ¥ 4 BhePrindaBt radol® HIvAEEG R e e
refers to ahaneds fagh@wohipgisé QTG AVEtecale dfo@fl oY eE@l ahgduct i on of
5% 10% 2020% 25% 30% 40% 50% 60% 70% 80% 85% 90% 95% 96% 97%
98% 99% or gneatharapy selogrdiiang theesreyp eawsistng 6 by Cxtplexiverheda descrl bed

herei p, as o )

cert all?l enbodi ner%]t%fjdplé'?tnct %er’ m de‘lét?lelélg\éﬁér)lgfagr&g %b({ eﬁ%&%&ﬁgiﬁ%@%ﬁ% a\7!‘:1('3Fi | o

| evel , wher mombHMOdethrefmﬁeﬁl domeeimbcﬁhtaéntsmhé segbadiintBedhcer Be@py afld 7-, 0. 6-,
0.5-, 0.4-, 05- 0.01- 25fold the VEGFi|lo eveI from
the ref erenéaeéfgﬁﬁ éaaFagPBWe%re admlmster[eé@e@@rep Y-cHY o6 £ PHRARS, the
term"at ar L I Vi&looh th me as VEGFi | o

| evel det ectsg‘g&{)?ﬁlgﬁcg @néeft erchilgs)ﬁ%{ stcﬁ%% gdrg I’(l) R %rgr%g%l rgflgraence sanpl e.

[ 00040] In cseqmmlallﬁnﬁmsbmanbodlmhetsmheméthc&ifs&mmmeoﬂnerﬁsd ddnhersarimgr ef ers to
30 a edet er m_.ped val ue. the skilled arti I reciate the

Fef or Shce | QAT et ef Bt Bne iy St e m B F Pt s 0 ter s
of e.g. spedhiisidgorandy®iose Q%éntt'a)/éﬁe)hotﬁlélﬂzﬁp%ﬁné SEHHk TEIFBRISinEdoMAr Y, €. 0.
fromregulatory body to'regulatory dy. It may for exanple be that
assay sensi taugvliltt W@ntls@mgenmagyntsxmﬁembmﬂépps thh@@ftbl S@Gleset to certain
be defdtfl'ed in

limts, e.g. men S/ oerth rg(yntl-gaﬁ'\cs F era)w PR ER R Y erapy
terns of posfl%lve or ega rve precf’ l% valrtiess Non 3P%el SSPY $ased on the

teachi ng gi VERGFA hiteedi @ 38 dnhiMeMéd @mcitrentyl ITn 8bwmaymbbeinpasstiel e to
arrive at the 5 reference |level neeting those requirenents. In one
embodifrent  tthisd prti-6neRE derapy ethe second patisnired therrphaar (g VERHT 4 dual s. The
reference v di sease
entity to maail[l%%o{lﬁteﬁgg | en?gljggﬁ%enﬁla ﬂ?yﬁ%@%@ﬂﬁ%ﬁ@%@ﬁ@g@%ﬁhg reference
| evel can e.aptagbsissigtantaotilzotly. ﬂesmahmgedlbehwe&m anbBodnd b&kuammabhén over al |

di stribution of the values in a disease.entity investigated. In 10 other
enbodi nent s SPRE SFEOEHRALS thearpd O%sﬁ%évgm%%absép SPRC CRUORBAN e or 11 | s or

quartiles as,fAed ¢l m&%@aﬁcrep(lhém&ngveeg aﬂokalﬂl %Jah&ldt fe%ﬂrr@ﬁtotr%téé?én‘ées in a
di sease entity investigated. In one enbodinent the reference level is set
to théSnedi dhERA negatas lmedst pamcmédmﬂ thenset brel angiecaakér therspy iskdocétaxel ofInt he

values in a disea e entit |nvest| ated 00041] .In the context of the
bresent | nuab g oG Tha gt Bieriayeeptors (Rahaing. ¢ 8° pRBRnar

endot hel i al BLOVALE ARG thPERbRY QntAcarﬁ:éﬁ‘ﬂEEJ girhéca%enkmaﬁﬁ@ drld th@chlrd shown in
FI GURE 8 (Swi ss Prot Accession Nunmber P1569 ne D (NCBI): 7422). The

t er m " VEGFAaNE rrepeqs deseny isledotpnibt & sorheeh beglimiats e n@catlscgasteql@émr@e of SEQ
ID NO1 as n " VEG-- A"

al so encorrpﬁgés %esc %,?%Qﬁﬂg%n\%%ut%ﬁ%ﬁ %‘f's éa%%%’hﬁ?e M}ﬁﬁlgglf s/ﬁﬁlocragr%ger i EF A e.g

, VEGE021, \dnfphatibddn sME@EmE@&meHE@Fel&%c@ﬂdldﬂ@%ﬁ&ﬁ,, thé egohd @lﬁtl-\ddlﬁdér t he
naturally occurring allelic and processed forns thereof, including the 110-
am no aci d Hberapy \Fa@@&?lt&bm‘erﬁ‘détﬂrf‘etlhlfﬂlan%'éﬁlllcegFhﬁ’\‘iﬁm if gisplafingener at ed by

pl asm n cl eavage of VEG-165 as described in Ferrara Mot. Biol. Cell 21:687
(2010) and 25 Leung et al. Science 246:1306 (1989), and Houck et al. Mol.
Endocrin. 5:1806 (1991). In the context of the invention, the term"VEG-A"
al so enconpasses variants and/ or honol ogues thereof, as well as fragnents
of VEGF- A, provided that the variant proteins (including isofornmns),

honol ogous proteins and/ or fragnents are recogni zed by one or nore VEG--A
specific antibodies, such as 30 antibody clone 3C5 and 26503, which are
ava| I abI e from Bender Rel ia Tech and R&D Systems respectl vely and A4 6.1

. ~ a1 1 -~ . - oA N NS A A NN\



- 16 - VEGFA or VEGF-A refers to both splice isoforns and forns generated
by enzymatic cleavage (e.g., plasmn). [00042] In the context of the
present iwoentzwang48" VEGFR2" refers to vascul ar endot hel ipall/Epe@wiobe2b@ct or
receptor 2, exenplified by SEQID NO 2, shown 5 in FIGURE 9 (Swi ss Prot
Accessi on Nunmber P35968, Gene ID (NCBI)9-3791). The term "VEGFR2"
enconpasses the protein having the am no acid sequence of SEQ ID NO 2 as
wel | as honol ogues and isofornms thereof. In the context of the invention,

the term "VEGFR2'I0%Y\sd ArriBrrsahodungiit of Biedsvenion nepvadeskgaser 859 at | east
90% or at | %?etrm%ﬁro{%m%leng atfeBt @be@ﬁ@fﬂ‘?xoﬁ{?{rgat&@%l{%?%l %t}-@ﬁ@eﬂ DNa2 10
or to the amno acid sequences 0 he variants and/ or honol ogues t hereof,
as wel |l as fthagpeodsproding h & FSHgAancesnisp tieiitedniphiaingtahset afacongrotings ot ei ns

(i ncluding isqgforns), homgl agous protei ns and/or,. fragnents are recogni zed
by one- o b e ERRRSSURI o FE AP SIS 30 8P FERPROGag ST ane. 89116 and
89109, swhi ch,aakf t8Y@hthRAl §ith R ThER&EhRY HeBIFF - cobphi@RB4INEGR-A hRaganitext of
the present ‘invention, "PLG-" refers to placental growth factor exenplified
by SEQ | D NoviBreighdewsl oh VEGEUREt ¢i0aboSeksefernot lepeldegsithnleNelrdd SFEGH97 63,

Gene ID (NCBL): 5228). The term"PLGE" epc asses.the protein having the
o o aci d SBAERRES sandls) el Pailhe R TERRBRE Ao Rl s e
thereof. |n dnhcasedtieerhpyodontfiRig W $BGFOA antalénibeMisoke emBb&mend &1
enconpasses proteins having at least 85% at |east 90% or at |east 95%
honol ogy t 0 CCRWOHRESSE AEItRINS diiemeembodmmty, thenmowinsgie aibodesani no aci d
sequenges of the i~-an / . | l. as fragnments
ofqthéﬁsequencesﬁﬁgégﬁfgzgﬂgﬁgﬁ%g @ﬁ@ggggﬁﬁ“%gﬁéﬁﬁﬁzl ?%c JJing iso?orns),
honol ogous paipeunds fandétettirer agieot CEGF g, ltke agnomedsiby avleast one nor e PLGF

speci fic anti bodi es, 5 such. as antipody clone 2D6D5 and 6A1 1D2, which
are avail amC@mer%@f ?@@@ﬁlé qﬁsaifhfg@ﬂlw@én%&é VEGH 1, Pfftf%hlﬂ]tﬂ@rﬁf‘é f er m " VEGF"
al so refers &g VEFS s [EQM Pélﬁ&?‘?%'ans?{?&fekseéf SHRRNAR FRESEY WitklanQntiPr | ML €.

Sonetinmes the VEG- from a specl species are indicated by terns such as
hVEGF f or huasecer MEGH )y couip@sineor VEGE AanMEGHst. BOsmndk evloodimbesttbe m " VEGE" i s
al so ed to refer to truncated for f the pol ypeptide conprising am no
aci ds 18 to FOGRSFNds P Inspime gabodiments. 408 RroURe GuE8HRar endot hel i al
cel I growth factquooRef 8888 btBeddibtiaBnth BFcBrtRdr describéd by R IetalRY be
identified in the present application, e.g., by "VEGF (8-189)," " VEGF
(1-109)" or degE@Hpeshat fatkevsani no aci d positions for a "truncated" native
VEG- are nunbered as indicated in the native VEG- sequence. For exanpl e,
am no acid position 17 (nethionine) in truncated native VEG- is al so

position 17 5 (nethionine) BriefMdscriptivicoF thelidavting$icat ed native VEG has
binding affinity for the KDR and Flt-1 receptors conparable to native VEG-.
n

AccordPng to a prief@dd eBigre ddikaman Meks CuoariqrPragresprmioedarvival for

00045] " VEGE, hi It € (VAR S VAN - hingdi any, Vv r tor or
ny VEGF o1 gnal T epTacRte R’ pbbotbion 26t MEERALRE) Thut e ofhin TFoSe) R6E0

abnor mal angiocogexd shaagndervasplatcbggies dscef{akelr tharapy doidpddeevitsshebigy/ tréatédl 997)

Endocrine Reyv. 18:4-25; Ferrara (1999)1 M d. 77:527-543); onot i ng
enbryoni ¢ vafgamcal&é%ﬁ@flgedaﬁ%ugﬁ@ﬁ FgRrisdps ]I([%%r fgadye fea%ﬂqan%efg%%yﬂmt ure
380: 435- 439; 4, b@ NIRRT RpRlse - %lﬁée%%%luwdéétﬁxé.So:S%ﬁg'lﬁﬁz}%)r%&smwld%é ng the

cyclical blood vessel prolitferation in the fermal e reproductive tract and

for bdhe 15drevadiumabd7camgikgayeryf bweelts) phis(deeetreaal.a Leng-dhsh l{rkaepiesddat ur e
Med. 4:336-3ﬁ§g CGer ber . et %I 5 1999 hbéure 5@?. :623-628). In addition to
bei ng an angdl@haedeyaciainan; (f %H%@%‘%ﬁ% ek P AOCE Y enesi s, VEGF, as a
pl ei otropi c grow[bod@gt Pigur@2Nifyréss ProtlofhRiaed RPAtR) Giredlesdd-86é Surkivapt her
physi ol ogi cal processes, such as endothelial cell survival, vessel

per meabi | i t pefod stpas@diubseapent, antioeoplpstec thewhe bytBignerken (Plaesbeianhliont | ux
(Ferrara andyDavS- h, (1997 upr.a_and. Ceber Suarez et al . | 1.. Mol.
e Soi oot re ¥oduey dehno BiBE ARrt erE bR ol

m t ogeni ¢ efdoeethsel AherMisGrerais plaéedw prondssreatingkiapl foepdtichisirsng semed as
retinal pignent epithelial cells, pancreatic duct cells, and Schwann cells.
Guerrin et dPrlocaloomivingsd, recpgnyiosmetapgtic THR -Fowgattysdrgastednsel- et al .
25(1997) Mol. Cell. Endocrinol. 126:125-132; Sondell et al. (1999)1
Neurosci . 19:5731-5740. [ 00046] A "VEGF antagonist" or "VEG--specific
antagonist” refers to a nol ecul e capable of binding to VEGF, reducing VEG-
expression | evels, or neutralizing, blocking, inhibiting, abrogating,
reducing, or interfering with VEG 30bi ol ogical activities, including, but
not limted to, VEG- binding to one or nore




VEGF receptors and VEG- nedi at ed angi ogenesi s and endot helial cell survival
or proliferation. Included as VEG-specific antagonists useful in the
nmet hods oWotzhe/01038 - i nvention are pol ypepti des that spetiHPR@alob322di nd to
VEGF, pol ypeptides that specifically bind VEGF receptors, anti-VEG-
anti bodi es and anti gen-bi nding fragnmnentg t hereof, receptor nol ecul es and
derivatives which bind specifically to VEG- thereby sequestering its
bi nding to one or nore receptors, fusions protejns ., VEGF-Tr aﬁ

ists

5(e. ,
(Regeneron)), andOVBd& FigugeBodiorest P ©f hasied ratwezﬁnrégf@%i%-ﬁrewra@{é

al so includ i ) ! i auc| eobase
o1 gormer s cieat oa s AU AR b BabY BE b Rer A ERAEH

apt anmers, pdptsebdaliaezpymay ar diblozymesd sgaiysis) forBEFacinunite(loglaclosksy plhat
hybri di ze under strjngent conditions to nucleic acid seguences that encode
VEGF 10" or oEeeSel bR et HaceoRiy oo ERe PRt SR TV b capt or
anti bodi es gpd|oVafFadvar&RL RcuRBRY Attt c FHOL 28R o SR HredtPE M. € 1 nhibitors
of the VEGFR tyrosine kinases, According to one preferred enbodinent, the
VEGF ant agoni st HPo@IS]tbigwGE Kaplan Migitn €ervivelPrognadsiondreesdoived befare cel |
proliferation jn.vitro. According.tq, one preferred enbqdi t he VEGF
tagon ot Biwe sstbieal GRPhEcnedn TR, B N PresgPaared (al3 PR than a
non- VEGF or ViRGFXE@FghRCERS, Ghd HEE @k phefi@ord Rvene>1p5 DEVEGFQAF®RA , the
VEG ant agoni st bi ngis:‘gt_o VEGF or}ﬁg VI GIg recept o$>wi ﬁéﬁ? )Pe}d of bgt V\f%en | uM
and 1pM Accd@bdieigoavaciawsethéovpprehighr dase b pivs dlogetaxel therapwresuamtasgoni st

bi nds,to0 VEG:. o r. bet - {fic

ant agé?ﬂ st s%é:lllssé)ocl%tnagﬁﬁgraﬁgg(glfs‘%tulegtg b%ﬁ%&é%?e%% Z%gpég M’aﬁlg&’ﬁeﬁﬁ%ﬁ l(t)]Z){/EGF and
are capabl e métadthaticKERE negifiivd ibkdasgcanaé ogjadri-tgph limedepienghts placdbiotgud eri ng

wi th VEGF bi ol ogi cal ?Ct,i vities. Thus, the term!"VEGF activities"”

speci fi cal | yoraargdSelidtas repseentsdawisioss bevasarmab (7.ving/ks evsry veegeks) n
certain enbqgi t i rad kbl s, | east
Tov 200 3008 s eogongore D FPREET LR RC Be i hRbRY ety e evel
or bi ol ogi cal weaks) plut yoafiaxeEGF. [ 00047] According to a preferred

enbodi pent, the agonLst i l.ected froma pol ypeptide such as an
anti body. & pept {000 BiRTe aRaR AL e BRPIOCHBPEE IEE S YA DEtaner 1
a preferred @ppefiiReguent BB 2REHIBARY thedip@ToP v efes@dt IRedy<BURHnAP

bevaci zumab (AVASTIN ) or an anti-VEGF receptor 30anti body such as an

ant i - VEGFR2 \GFGER2 a@diigurvBepRand highbexgyession Hevel éxBhp/ed) SEGHRTE (Hravagyoni st s

(sor af oni by B0 e R GBRES 1 oRE O i R BTt ifieoy SR Pl
SU- 14813, Cgl/\nl% ci’&%taxélﬁﬁerﬁgﬁ for%ﬁ?i%ﬁ@%ing?ﬁ%@% PocaliPRdvihted, B8R0t or

GW 786034, 417975/ CT6758 and KRN-6 [00048] An "anti - VEGF
ant i b8fy" i snetpstatin HEBAR negpéivve brendiscangerveEdioriniash lngrreprepets plassbontles and

specificity.| rtai:[ ' t ' I il mal |'y
have a suff idgfgﬁ)tg?qytsg’}lﬁgﬁ %Q%Hg?{r%l?v (#Oggb%g—zp%g%r(?gx@%g g\,]éyﬁe‘k]%n }'body
may bi nd hVEGs ddcktaxel. Kebngalasielind rdpedseme highCddsa bevacipinabuil § begke afefyt ni ti es
may be det erm ned by surface plasnon resonance based assay (such as the
Bl Acor e assa’ywﬁésb%lé‘éaf’%eﬁn PCT Application Publication No.

W2005/ 012359) ; -l - R R%si i
10conpetition asgggs eﬁ'SQ%?‘A' E) Hg?%?%@?%lfg Pr (Salfgglrﬁiieg%wfaﬂlgefgrﬂeti - VEGF
anti b@fly of stdre of rubstiquemt zEnRndyplassedhaspyn fohepmpeetli lowagepression ieavehet i ng

and interferin ith di seg or,conditions wherei he VI ctivity is
vol ved,  adPaRE Vo L0 agmpinet et S Rad S HeTruoL R beke

horol ogues sycHF ASinMBEFGBR 9 foMEHaciGum O (10t 618 g0 HOWS PldsalhRel SHGHp@S P1G,
PDGF or bFGF. A preferred anti- 15VEGF antibody is a nonocl onal anti body

t hat bi nds tversubeplacabe plist dpretaas! thesapyonot Ipeterts dietng ViE@Rd afiri osally A4. 6. 1
produced by bri doma ATCC HB 10709, ref.erably the antigs - ant i body
is a reconbiaﬁg?‘n “Chumai Ié%goén %tg%@z}%ﬁ;%-gcﬁ%g?glx/e%rﬁ%oc ncedenesroggg:ne

accorgong t geftesmtaplatetdl plu§ U88fixelanamk-dRels refrdseABAIWABNR, bevac kualatng but
not limted to the anti body known as bevaci zumab 20(BV; Avastin

] ng).
Accor di ng t d7ansetkerevenhsdveskmt plugdpsetyrtr Shattrdsslilias r@maften@amggéioe& ed
i ncl ude, but kM t i i sclosed in WD 2005/ 012359.
Accordi ng tobeg{llcgmgg bo@?@%Fge‘h?%gﬁete@wa%@f‘%wy conprises the variable

heavy and variable light region of any one of the antibodies disclosed in
Fi gures 24, 25, 26, 27 and 29 of WD 2005/012359 (e.g., G5, G6-23,



25 G6-31, 6-23.1, 6-23.2, B20, B20-4 and B20.4.1). In another preferred
enbodi nent, the anti-VEG- anti body known as rani bi zunab is the VEG-F

ant agoni swoadrvmpsBer ed for ocul ar di sease such as di abeCir®re@uneyras hy and
AND. [00049] In certain enbodiment, the anti-VEG- anti body can be
used as a therapeutic agent in targetinhg and interfering wth di seases or
condi ti ons wherein 30the VEGF activity is involved. AI so, the antibody may

be subjected to other biological activity assays, in order to

eval uate its ef f 8P¢3/dniiguread Kapha Meeityee Oéamreééleaigeeéwwmmrq n the
t dd

ant i body. - Exi P ol Bl A ERR ABEp T SARRIE Dot eotess P el e

i nhi bition dfeayda@as -@edrantedmbmeldi GOE:PEGSDN [évet (ocanfd 2 ;-0.006) of

ti body-d nt t ot A | di at ed
ket OB M G L5 AL R
hemat 0poi esigrRdSHaYehol Eﬁl@‘ YR2BREL (IR8Ly Egﬁf‘éﬂts LiEEE %ﬁ!e@ofhf Wchily usual Iy

not bind to other VEG- honol ogues such as VEGF G--C, nor ot her
growt h fact cidsamgdh recureaiGer I‘@@@tatm HHRGZ. negatlaﬂebreatﬂbo@m@nt Soadt lineVEGF

antlbodylsarmn clgnal antib X zixt bj nds ,t the sane eplt s the
oo onal - AR DR AP ooy Aret iy, ohBiEe s, Moy FEatA o %0700,
I n anot her eygbadiumdt (7.4 Me/kbQasky 3 WekHs) @%ldb@&ﬁdlssmﬁe@mm%smﬁani zed

anti - VEGF nonocl onal anti rg gener at ed according to Presta et al. (1997)
Cancer Res. IBgh dsgdenmammabr(dp mu/kgevsit 3 awekyiphstdageteselt he anti body known

Bevadfzumb. (o) 0AHC el 8 a%EQrI%%Q\/Egﬁpl%&t fRIr AL B or

recombi nant VIEGBAI zed anti-VEGF 15nonocl onal antibody generated according
to Presta et al. V{é1997) Cancer Res. 57:4593-4599. It conprises mnutated
human | gGL franmev8fi3d eéﬂ‘%ﬂ? %ncﬁEé?]tq)g@ﬁ) %an’éﬁni‘féarY amino acid sequence o

conpl enent arV]g pRetermning regions fromthe nurine anti hVEGF nonocl onal
anti body A 4 6 1 that bl ocks binding of human VEGF to its receptors.

Appr oxi mat el y 93%90024f h&igameri®: aSEQ He@Ac ExehplBey animuamd se@@nexbfidi ng
nost é theeEI r(gE[revxork regions, is derived fromhuman 1gd, and about 7% of
the séquencdl 'derived fromthe murine antibody A4.6.1. Bevaci zunab has a
nol ecul ar mass ofjpaioy ra091 dalibnfenddits icF dl¥&emy! abRdntrBRACHEUMD
and ot her hunmani zed ant| G- anti bodies are further described in U S. Pat.
No. 6, 884, 8AEGHd:, w(iﬂaﬁﬁffz@%wndz‘@f?@ﬁ%aq mgseresrom anMEA @R ichipody

Rani bi zumab or t ni zed

AT i ty- et or ed AT hu R B e R i sl ISR e by
standard r ecoRGF NAVEGECH rmlldomeg ho dscakireESsiherthe fEl@as?i@ IASSXPBHR SR ON
vector and bacterial fermentation. Ranibizumab is not gl ycosyl ated and has
a nol éeul ar avteseatedt Eleays@omalyaet ons. See W98/ 45331 30and U52003/ 0190317.

[ 00052] The two i I so known as
FIt-1) and VEGFRB&?(S%ﬁhl@i%nO\/\/ﬁjr a%g &Eggné @L?Y%%fg @?’a{a esmr:r_‘u%ﬁ#:l(ga} 21 -

honol og) . Thi8Ayped fér Rrbgrgssddn Bae ISumprlgnrefldB)e’atcﬂhe \ia@ter NG A, fioenber

vari es but VEG- A binds to -1 and KDR. The full length FlIt-1
receptor indo @ghéﬁlékpg@&éwﬂ% “dbhagi 1 merresid levsle hon by adRENHS,
transmenbr a | H tyrosine ki nase
activity. Tﬁﬁu%%?@%&bl&% m&ﬁ%%??%%%%?%%ﬁ%%e bi ndi ng of VEG- and
the i ﬁﬁraceIdapécauabme/fmp]mtmsheramoﬂovedtmmts lmllggmuéatebdﬁ)mampetabtﬁ”locally [ 00053]

VEGF recepto ments t of t hat ecificall bind to
VEGE tan Do At Bt e p o e p o O B s ar T he VEGE

protein, thereby pomrmgﬁge 14: GFhaﬁMe%}aiur{»& fot Bss68hfiAH Witk FeadicneNt S, the
VEG- 10r ecept or m)l ecul e, or VEG- bind |ng fragment thereof, is a soluble
form such adfect on Overall Survival (Figure 14A) and fo

14B) for the marker pVEGFA, for both high (>111pg/ml) and low (<111 pg/ml)

r Progression Free Survival (Figure

30 expression levels, for bevacizumab plus capecitabine/cisplatin therapy versus

control placebo plus capecitabine/cisplatin therapy for patients from the Asian-



sFIt-1. A soluble formof the receptor exerts an inhibitory effect on the
bi ol ogi cal activity of the VEGF protein by binding to VEG- thereby
prevent i ngoizb1daod¥sbi nding to its natural receptors pre®emEPeN1bR22$Ur f ace
of target cells. Also included are VEGF receptor fusion proteins, exanples
of which are described bel ow. 15[ 00054]12A chineric VEG- receptor protein is
a receptor nol ecul e having am no acid sequences derived fromat |east two
di fferent protel ns, at least one of which is a VEGF receptor protein (e.g.,

the fit-1 or aKlﬁQfF%leéi)‘?%?g tregtech for iropsEabiblosal b adyapesidpetadatiend i nhi biti ng

t he bi ol ogi Lm%@%kt¥d 5% oBfla ¥ETdend B GREHAI N enbodi nents, the chimeric VEGF
receptor pr e| n e present 1nvention consist 20of am no acid
sequences deri ved00029 Kghye ISADKaiplﬁrﬂMew*tCLVEﬁ:forme@ammnwnhaeuhmet hovvever,
am no acid s uenc ri.si one, five,

seven |g- i K& e B CFigRte b g rpgrgaw %ﬁeﬁcﬁuwqulé&gm of “the
fit-1 and/ orlsﬁ%ﬂtﬁ@ﬁﬁh&&m&efofb&mﬁgﬂ@m%gﬁﬂﬂmﬂomﬂé?gw f rom ot her
unrel ated proteéins, for exanple, immnoglobulin sequences er amno acid
25sequences e@<prem101¢lrevelg for kevagizvaiah | usraapestabingists pleitinithdsepy ecastisl y appar ent

h f ' hi VEGF
or ot oi ns._+ nco0de PSRl o bl Bffe lsbrag YRR Tor Bhiil Ty fiang, P "

Fl t -1/ KDR/ F@aeaics@%lksfi@wn ﬁeé{Eﬁ%rTﬁ@)able(lseﬁM%aﬁ@earmét@stﬁg Appl l cation
Publication No. W97/44453). [00055] A solubl'e VEG- receptor protein or

chineric VE@aSméfgéﬁf%PeSQbei%@]eq%BOqaméD%@s VEGF receptor proteins which are

not fixed to the L1 i

sol ublg fornms of ﬁ%b!}@%&'—g% ecl% t%raglaiﬁnl\? u%@%%ﬁeﬁﬁ{:ﬁfg@w‘(d%@yﬁcel ns,

whi | e capabli®A)f alal ek @gogressmmdFreeasnm\aﬂl(m@ure 5B)- fovEdvacidomabtplaonpri se

a transmenbr ane, donai glvmi}hus gener aloé%r ijo not becone associ a ed W|th t he
O‘i“H Q

cel | menbr arffeMsftalupse FIERY t Y&SUiot Placebe,plipse gerpepta 1508
Addi ti onal i 24440,
PCT I nter naﬁ%ﬁ? LN :“Flgtg?ﬂeo%e‘r %ﬁlc%k% Ja?%re%a%c 16f1h3 \%%%57 61422,

U.S. Pat. Nahe 660564L11’ff24¢preteﬁts B’a\tamznkJLabEgﬁ&BAalﬁﬁ)@fkﬁrlM&l@&t@ﬂB&ﬁ and $he Pat .

83, 1(1%, e@ S. Pat 5 SPG,OZ%36 9{%’ at. No. 5,792,783, U S. Pat.
53, 3¢8sh énggmrs%ew blygEbe erisaatine o Y5EERL \\0 98/ 54093, WD
98/ 02438 WO 99/ 16065, eV 9K pRth3Vieick| CurOs #hiagébcaHi®n eIk kBatment

i ncorporated 10by reféerence in their entirety [ 00057] The term "B20
seri es pol ypsisel QteOVerglllSyé‘dVﬁef@@ihn maék@r‘éEGEAa(F{gUWbb‘b)c angdefor pysetiaidomg an
ant i body that serl i ncI ut _not

i ved tor Wi B8 ebeEronone SRk i STBERY ¢ et B A Bl Sy
B20- deri ved 1avm;t)|1tw®ysthd1ﬁ kb b %v miUSaitlidw catinMpdienl) e4H6dsa86vdly ,fod SUS
Publ i cati on No. 2007/0141065 and/ or US Publication No. 2007/0020267, the
cont eRf of tbr‘?é%%z%lé‘%berf’tlusargﬁmcé%ﬁlll‘%r%Ot&?l@ BREPESESyUS feBiploPicekP Hdvei n by

reference.

descri bed i B%ﬂ%ﬁ Fggg%%ﬁh%ﬁggg@%§§§7 e&;ﬁg %%%ggﬁl @%ﬁ%ﬁc%ﬁcggt&omm%
and/ or US Pufhé¢ecatin dre ﬂi\gnresz(ﬁlﬁb?ﬂﬂhﬂﬂﬁﬁ?repﬂesenmbﬁvlamumaﬂdgdnmme BRBinger i es

pol ypeptide i s 20B20- i n t ent | i catjon 60/991, 302,
the entire df%ﬁ%ﬂ?‘éd[@fdaé@ﬁ%ﬁwe @%%}5‘%@%‘!‘39 gﬁ%&%ﬁ@@%ﬁl%ﬁ@ﬂﬂw%
reference. [do@ ﬂguir@‘isi e[(é’ﬁlar@de’?&%ﬁ%e@ﬁiﬂa@%&dt%ﬁ Wil tﬂé§tﬁf@n¥‘er ein
refers to a pol ypept| e, 1 ncluding an antibody that binds to VEG-

seri e85pol ypéferi dedvenl| udesal fouthenoarkkisnVE@HAtand ‘élﬁGFKbdFlgsredk&A)vesj f roma

sequence of the nti body. 25 erive i body d i be n

ot oot on Aurondons (ranrien teputr; B dRthaFonaid shd8s Aah el U
Publ i cati on (NermiAR 9 F0020¢ 64 res@ﬁmSl%{/él@SarﬁOVEG@M h&BPLGFS( @rIBB?Ohsleﬂ us
Publ i cati on No. 2006/ 028074F US Publicati on No. 2007/ 0141065 and/or US
Publ i cat i on cRObIEY0EXOEH267 lavak| fade bothuthiglbt (Farmufacy>t,048%- 81d Gev23 and
6- 31.

(Formula 2 < -0.042) expression levels, for bevacizumab plus gemcitabine-
30 erlotinib therapy versus control placebo plus gemcitabine-erlotinib therapy for

patients being treated for metastatic pancreatic cancer. In the figures, the solid line



30[ 00059] For additional antibodies seeU S. Pat. Nos. 7,060,269, 6,582,959,
6, 703, 020; 6, 054, 297; W98/ 45332; WD 96/ 30046; W94/ 10202; EP 0666868Bl1;

U. S. Pat ewO 28pplidzat i on Publication Nos. 2006/ 009360, 2003/Er2@6268228 - 23 -
2003/ 0206899, 2003/0190317, 2003/0203409, and 2005/0112126; and Popkov et
al ., Journal of Imunol ogical Methods 288: 149-164 (2004). In certain

enbodi nents, other antibodies include those that bind to a functional
epitope on 5 [00060] Ot her .anti-VEGF antibodies are al so known, and
descri bed, flepPressimhesacizymal/ggmcigpingrerlotinibp)tysatnegid npnd 1the gdashed 11ipe006) |

[ 00061] An " i 0 . i r a patient's
"responsiveﬁé@%gg%aﬁ%x$§§%§@§?§?€%ﬂ&¥gﬁﬁkég%ﬁgnt with an anti-cancer agent
refers to the cli[Ad@al] Kiguteht? afeptancMeendiurves fopastceditioo vaitlpakatereht at ri sk

for or sufferjing fromcanc fromor_.as, a resul t he t wth an
anti cancer CEHeT PRRERORS Tres Snah s momie YEREA BouyECERI Pt

i ncl udes celijlgw)ags RlcoRbRlecdxpRlssibe IRRNEGShotR hiHBhBlaM1ESRONS Candlar t i al
response, a stable disease (w thout progression or relapse), or a

15r esponse WFomuallat ef. 1) expresgonievelse aphMESHA andMLET d8gurerl@Bil as of t he
treatment with.the antagonist. For exapple,, an.effectiv ponse, can be
reauced tumsebing SpEgRasSleyel tlose SR Vi g Blar B VT 9REal  o0062)
" Ant agoni st JFasniged be0£)N ekple@iod OleCANP N Usevadi @GN Sudhidattifabitebi t  or
reduce the biological activity of the nolecule to which they bind.

20Ant agoni steslofini®] theeapany§rpsdrerol spltchet ples gemetbinecdelgul therapeder des,

i nmuneadhesi . I hat ., hi 0, .

B i e L s e

anti body or rapreSenmd agomdi aimatdgdn diatineteslodn® wheatient nladiths ddsheedliges

bi ol ogi cal activity of the antigen it binds. 25[00063] An "agoni st

anti body, " d&PTgEaY Masebpigemedabipe-gihetidb H5atsnth partially or fully nimics

at | east one of t[b@Oﬁ_‘]”lﬁi%ﬁl?enEb: %Jﬁjlé’ﬂ M&ES Ohin@ BPlLYRERLLASVH teAhRhEST -
y" herei d

[ 00064] The term™anti bo I's used In the broadest sense an
speci fi cal | yefieover Ovamhdtiironal foamid inediesstor pal metkersaV EGRAL BEGIRD, amdil t i

specific 30gptibodies (e,qg.. bispecific.antibodies) for fromat .l east two
htactSanti Bdios IEHE diPbody fr SIS SHPBNGh ad o) e, (iehe
desired bi ol(pging@h 38CH BYN ¥nd fow24Formula 3 < d.99068kprbRiGenéwid) &pqd: ments,
an anti body used as a VEGF antagonist in a nethod provided herein is a

mul ti speci f iagsasratiopowith tecagmend Gifespeni Piogression dody Sumtivali Epetbe finekers
ant i bodi es af, n ant. 8s t have binding specificities for at
At S L PR R TR

| east two d I'ng
Sspeci fi ci titesh highf@brviHEES >and3 T)erdablie(ForBulhGr< a8y 7 pédiesssivntle@ad fot n

cert a|28 bevacizumab plus gemcitabine-erlotinib therapy versus control placebo plus

gemcitabine-erlotinib therapy for patients being treated for metastatic pancreatic

cancer.. In the figure, the solid line represents bevacizumab/gemcitabine-erlotinib
treatment and the dashed line represents placebo/gemcitabine-erlotinib treatment.

[00035] Figure 21 Data from EDTA- and Citrate samples from the same

25 patients measured twice with the IMPACT assay. The VEGFA concentration is

about 40% higher for EDTA-plasma than for Citrate with a Spearman correlation

for the EDTA-Citrate method comparison of about 0.8.



enbodi nents, bispecific antibodies may bind to two different epitopes of
VEG-. Bispecific antibodies may al so be used to |localize cytotoxic agents
to cel |l s wbi2ete/asjasess VEG-. Bi specific antibodi es can peTmrepanext2és ful |
| engt h anti bodi es or antibody fragnents. 10[00066] Techni ques for naking
mul tispecific antibodies include, but are not limted to, reconbi nant

co- expression of two i munogl obulin heavy chain-1ight chain pairs having
different specificities (see MIstein, C. and Cuello, A C, Nature 305
(1983) 537-540, WO 93/ 0Bgtailed DescriptiomatihePreferred Embodinentsy 10 (1991)
3655-3659), jand " -1.fi-hol e" engi neering (see, e.g., U S. Patent No.
5,731,168).]15NUH?P%?32§?¢iC anti bodi es may al so be nade by engi neering
el ectrostatic stdeo0ieg Hiefiectmioheroviddsi methadstfobrldyti fyomgyetients davieg iac

nol ecul es (WD 2009/.089004) ;. cross-linking two or nore anti bodj r
fragmonts ( SBEEIEd GRATISShrSHP NG (R TE-B6er THHPGr QRIS WYl ol

Sci ence 2295&&%§§%t81-83); usi ng | euci ne zippers to produce bi-specific
anti bodi es (see, e.g., Kostelny, S.A et al., |I Imunol. 148 (1992) 1547-
201553; using "di abody" technol ogy for meking bispecific antibody fragnments

(see, e.g., l1iger. .P. et al., Proc. Natl. Acad. Sci. USA 90 (1993)
6444-6448);]Egd JgﬁHﬂng?%gle-chain Fv (sFv) diners (see,e.g. Guber, Met

al., | Immunol . 1f20671084derdbénbotilthnts anE tRmeP@deRg” bir 1abpee ibfees @t | bodi es
as described, e.g., in Tutt, A et al., Inmunol. 147 (1991) 60-69).
25[ 00067] Ergishebevedharafenseaes lexel wr than oivesadl wereass o Panldfr.c0&b. 28kt i gen

bi hdi i tesy., i . v | L es," . h .
(see. 12 o ' Bk olyuany TOAPYS B 0P Bon 05 & SRt Bl VEER, 02 Sont
her ei n al so levit detdersd ay ‘tHauatthddd desgritFellldieredn, 45LAMpaednpthesVIHGE anleaslt i gen

binding site that binds to VEGF as. well as SOaQ%then, diff%;ent antigen
(see, Us 200EM006Y8EHCe 145iPlex Hngsrigin embodimenty g ermipaeasqrelssdg thsr f r agnent

an anti body iﬂa@%ﬁg v@éﬁgﬁe@@@@%ﬁﬁe tnlrd s,eersri@famgs%%ea&i ided; her gi.ég-pr ovi ded

herein also I nc s nmultispecfic anti bodi - as descri in
W2009/ 08025it, 5200 FBORB2] 502009/, 680263 50\W02009/4,080354,90Maz(000/ 112193,

W2010/ 1155 W2010/ 13617 [/ 145792, d WO 2010/ 145793. EX
0 i Sheci T ol e g e B ol BE Y Fideer PR d % PRt ga1n) bpsRae T o
(VEGF- ANG2) ,5aRGTH EPARke Q548 b MR @ (AN ncren MIA00G HO8E8 72 (AECR- PDGF) |
W02009120922 ( VEGF- PDGFR beta), W2011/ 039370 (VEGE-D114). [00070] An

"i sol at ed" amtabosyreferemaedevehi ch has been identified and separated and/ or
recovered froma nt .of its,natural .envi.ronnent. . t am _nant
Comonents of 1 ¢ JOATRIEerRb cnipaliint] e ERY SRRTEE or BRNSTRML | ortere

Wi th resear gBferstoad B@s belewothe tdfereaelet élor 46 &6 of @il tddactadit 6f30dyL0%and may
i ncl ude enzynes, hornones, and ot her protei haceous or nonprotei naceous

sol ut 89. | n 28nR5&nB8M ABHt §0%0an0%ant ot o 8 p A0 $,i9% 80 08}, P& P4t er t han
95% by wei ghjgo ' d ] f the. y met hod,
and in sorrewgpéﬁgr@n%th?gr?wt]%}% %02%\%?&? ﬁg%%gb%ﬁ%}hﬁm gﬁ%r;ﬁ’efi 55@661130&\3” degr ee

suf ficient tconphatedito tlat VEGF gakdvellfiomeaesefiuese odmplet & oartadd embodimertsnal am no
acid sequence by use of, for exanple, a inning cup sequenator, or (3) to
honogenei ty tﬁategw-eﬁf&@ CHTEY tﬁ%ggfe%g%‘f’ﬁﬁ%ﬁwéﬁﬁg i‘ﬁlj_r%ﬂtﬁfep@ﬁ%edusi ng, for
exanpl e, CoqpR$H & nlsysH i 0BL! V& 0L A 6. 0559 At 69. A H9dy dsncdudes the
antibody in situ within reconbinant cells since at’ [ east ‘one conponent of

t he aBbi bodytokl thaViiGlodemal fronmibatrefaichte saotplder lomesent . 200rdi nari l y,

however, isolate ibody will be. pr red by at |east one purification
otep. [ 600 2aRMsh AR by e oD iaPEE et S el BT BR o o

gl ycopr ot ei NgvePtha@RaHE sakbda OVPGHAL 1QBBdetéePS R nitfthdddRlet@idRE herin, | 1 ght (L)
chains and two identical heavy (H) chains. Each light chain is linked to a

heavy chai n fsym amefeceogasasmle.

[00040] In certain embodiments, the term “reference level” herein refers to

30 a predetermined value. As the skilled artisan will appreciate the reference level is
predetermined and set to meet the requirements in terms of e.g. specificity and/or

sensitivity. These requirements can vary, e.g. from regulatory body to regulatory



25di sul fi de bond, while the nunber of disulfide |inkages varies anong the
heavy chai ns of different inmunoglobulin isotypes. Each heavy and |i ght
chai n al swohar/meyy8l arly spaced intrachain disul fide bripdgaEP20iEacizzheavy
chain has at one end a variable domain (VH) followed by a nunber of
constant domains. Each |ight chain has g variable domain at one end (VI)
and a constant domain at its other end; the 30constant domain of the |ight

chain is aligned with the first constant domain of the heavy chain, and the
| i ght - chai n Begyi hB1ax faosxample e het apsayaserpitiMity AesReaificHp) respectivddy.-hagéimi n of

t he heavy chai J: 26} kU r j an
nter'face botusl EREF bRt B B b e S Y ok du e
[ 00072] The defiaed abteems exfjipositiveror ‘hegativaljredidioveavalliesoNoasthalets, thasbd oref ers t o
t he am no-tehegi naKIH. domai ns_of the heavy or ]f;eéﬁht chai n igLﬂthe.anti ody. The
Svari abl e ddRaicACRS BEN ety Preshl Y FREPI BWH o 0AY ERe ROSIRYS t0gHIve affae

vari abke domgfeherRf 1dvREmebEHY theQalequit@ied?® Th @he emBadihnathe T™erencd RIE
dormains are generally the nost variable parts of an anti body and contain

t he anti gen-ibidegimigediin dealthy indiviquaB0 T8¢ rafleence vatue yaonalsmbodinehehss t o t he

fact that certain rtions t.he vari.able domains differ extensively in
sequence. amig aredepol el tadhe HPE Rk y SRR el Sl S BOBRLY ¢y "o
each parti cunsodanértd adyref@endetisvdladahi ec%ltﬁ:r sel b iaBE PercoMABY BEtwebh@5%
variability is not evenly distributed throughout the variabl e domains of

ant i bodi es. and 75%o efothe enetal desdribuiiontnf dee wdwerentagdizeabs edithypestigatadabl e

regi onsg (HVI b b I - i d.th z I I

domai I’llg Thelﬁ 1)rlretgree %dalﬂfﬁpg%éngeg%g%q%g% ?%n%%oﬁ © \ggﬁ@é 11%21% @ﬁ%ﬁ%ﬁtﬁ% gr cal l ed
t he framewordaartéey andettblinR] .frohnehe avéerabl distdbuom st die naltesyan hediveasand

| i ght chains each conprise four FER regions, |argely adopting a beta-sheet
confi gur at i GHUDCBIYREERES By onf reswd odwment tﬁﬁir%tjﬁreps‘f- megeﬁpéetcf@nﬁhéd{lwf\@} and in

some cases f\O10 NOIRRinddf froth e BELAN HESbutRI HGhe L Eued 1P RS dhtigACh
chain are hel c}m oget(ﬁernei‘an ((): osee pr oxi %t yugil/l t he FRureSeg?%nls asr?d, 1 ith the
HVRs from t hevastipged.chai n, contribute to the fornmation of the

20ant i gen- bi ndi n i f anti bodi e see Kabat et e s of
brotelns of 1 mudBReiTcdy BnpuRed: S et RoeBhr tieaton R Ghal VEUER < Ot e of
Heal t h, Bet h&guar-AMRefetdR1)asculdNEndotibPBlowA® TRIASpBlfeth ROkxédiVptades,
directly in the binding of an anti bod§ to an antigen, but exhibit various

ef fector furdiQ dANOdushovesinddGURE Bdbivon Post Aergsaen Noogr PH5692, Gene

ant i body- de cel,ul oXi,Q} 25100074 he "light .chains" of
ANt bodt es. (Paregr Ear s WRomedEA CalPRbAbs el ke B Bind gned <o
one of two clcRipdeqMertte OFiSECY 11D WIBS ,asGadll &0hdedip@ues ahd astdlornande@of kThe based
on the am no acid sequences of their constant donains. o ¥00075
DependPng oricithe VERIG" alsodensegpaisee heoknqvwib isobrigsane., dohes Hor@mst ki r
heavy chain t{ bodi i mxpegl o ERS) @R be Lgned i ff.arent
30cl asses. 'SI'%%CEE ‘%% 'T?ggﬁ:%’j orég“%isgﬁe%ﬁ % i m*rulﬁgo%i ogug?ﬁ’%:tg?egt%r ‘%@E | gE,
1 gG and | ghhe anthirdBvecalriad atlblés andrpyodesseli ufoihertheteof, deduding ahsuhol asses
(i sotypes), e.qg., 109G, 1g&, 19G3, |1gHA4, |gA nd 1 gA2. The heavy-chain
constant dorfdi'iQ aFiapuman chlaﬁﬁﬁ%ﬁ&%eﬂo@?w@ &quregﬂeﬁr@te&%g mjt
| munogl Obu'dl&%a%e’ 6f SHASYL & dcrifed ify FARMa NFSPELL YoIY2 1. 987 (2RHH Bhd
structures and three-di nensional configurations of different classes of
i mmundg!l obullicusg ar e/ wali¢nck righinl 386 d 188D c pind étbugle re | Myl. ilimdotgn. X80l e,
Abbas et al. I.lular and Mol,. .l munal og 4t h . B, Saunder s 5 Co.,
2000) . n- it E0u f, BBEeHart s SO iRgdhe 18 SNERETLcalse SFBPRET by
coval ent or d%ﬁﬁnt_@%hé)o@ﬂfonﬁ)ﬁ%%é dr&t, wleheasaﬁﬁ%rﬂé}ﬁ!é/ OMUHGIRNAE Rbvid®d € ot her
proteins or g@ejptl des. 100076] The terns "full-length antibody,"
"intact antithgdyhe vandant \phottias afinglbdidg" isefaemgs ebomelogpys moteinshardfeabl y to
refer to an antibody in it bst anti al | Fptact form ..not anti,body
fragnents as &6 elgﬁse%rebrg BW. Ze?hbé' ? ger 75 nﬁ)%{gt\l;%g 'éq?lsbecrl ef gl}rmb()dtles’ e

30 antibody clone 3C5 and 26503, which are available from Bender Relia Tech and

R&D Systems, respectively and A4.6.1 as described in Kim et al., Growth Factors
7(1): 53-64 (1992). In the context of the invention, the term “isoform” of VEGF,



to an anti body with heavy chains that contain an Fc region. [00077] A
"naked anti body" for the purposes herein is an antibody that is not

conj ugat eaot201220163480t oxi ¢ noi ety or radi ol abel . [ 00078] PCAMPRM10.62228
fragnents” conprise a portion of an intact antibody, 15preferably
conprising the antigen-binding region thereof. Exanples of antibody
fragnents include Fab, Fab', F(ab')2, and Fv fragnents; diabodies; |inear
ant i bodi es; single-chain anti body nol ecul.es; and rmulti_ specific antibodies

formed fromVYReTBoay Yh@ereisrs ooty spiegasoborgisyaad ifernoeensibtep ol es
produces t i i | gens.eQbi nding fragnents, called "Fab"
fragnents, m%&%ﬂﬁ%%ﬁagag?%géﬂ%@gen- bi nding site, and a residual "Fc"
fragnent, whose rfad@2eflheiht scantext aihi the tpredent cuvwesntian,| 'YEGFRAUirkfers Repsi n
treatnent yields a F(ab'.)2 fr nt that has t ti - i.ning sites
and 1 5 st | Passammaonrid csakBHR e Gar L BOOROTEGEIRE. EHEh i mum
anti body fragmBaURMoCIwW QNP MecasstAMRLALE: BI5U¥s! @RRA: MDNAIMBNSEYer) | n one
enbodi ment, a two-chain Fv species consists of a diner of one heavy- and
one | i ght - chBiertesnar' VEKIFR2d emmapmpassest thg Iprqteindravogvthk emtin@gddce@tenonof | n a

si ngl e- chai V) S ies, one heavy- and gne l.ight-chain varjable
donai n can BECEICA 1S PFF b BamB et iisaREns BB rate MM S bhat *t ne
l'ight and heavsatiohaihBSerdAMVBSERC! alse dnBorBpasdésBrbtetns aviniCitUERt 898, @POUS tO
that in a 30two-chain Fv species. It is in this configuration that the

three HVRs dfase8ety arat ileast 25°d aaiokrgyrie dhaaminoqcibsdqrencarrf aQ JaNB2ndi ng
site t he C f 1 i . fvely -t i nf er
ant i ggﬁ- bi nc??tr#éfﬂgep%néﬁl iCi @e\ﬂp%ﬂ-cteggme @Hs}%@{%%a}&d%gg\%veeﬁo'ﬁ'\e/elvgéﬁ&f; single
vari abl e dommi fragménthadff thef seaedoes,cpravidedli @t ahe wakiane erddiRs (sqedefiig ¢ f or
an antigen) has the ability to recognize and bi nd anti gen, although at a

| ower af fi niltQfomMEnhQMlogas Pratesn#idhy Eagmenty prg0899eted amns PLEIvENt

contai ns t he/fig nd i - chai s eSS ins the
const ant donmi npo SPﬁcgﬁlT %%tﬁ{&ée%hlﬁiﬁﬂéﬁgh%lﬁtgdﬁ?lrggét)ggggsat@@lgg’srrg%l{rélﬁ? %:ﬁo of

t he heavy chanitabléfbm R&BSwtens. di ffer from Fab fragnents by the addition

of a few residue arboxy termnus of the h .chai n 1 dojmain
“nci udfng. one o 1ABHE] cpsRErRBENal A PETRYBRRY - Lkbe FEk Brriacelsl S i s
the desi gnatdrgRhaii txbaplifidb by ISEMIbCROtN&heWA LR IMEGURES 10YSh$k mbt t he 10
constant domains bear a free thiol group. F(ab')2 antibody fragrrents
original |y visgcessperodNigebera®4p#iy; sGete Hab' (NGRIymea2s). whilbe tezmwe "MNiGhe

crS1 ey nee PGSR oA ISR A DL LA glac R RO RO o

conpri se thes\dnaleoués ad@mesfasmotheadbfantn Heddonterh &F ehd idveasen, daeaéds are

present in a s!g%gl e 15pol ypepti de chain. GCeneral I(y, the scFv pol ypepti de
furthéf conpPL&ES asqpencppwpsses @rotpink dpvipstahdenst Bhe, YHleap©We Acaeast t hat
enabl es the &6 for desire r ti Lndi ng: s For a
revi ew of sc \%’: Hg%lgl,ogg .tggeh%llgggﬁltdh%ﬂ,&éqcﬁ%#ﬁgépﬁgg\lgg’o r%ggh%wﬁ}{%’%dm onal
Ant i bodi es, se¢@lencdsldf; thRose s ragd/antoMotueaeethereof SBrwelgas fidgmeatg,of esv Yor k:
1994), pp 269-315. 20[0Q0083] The term "di aboiji es" refers to anti body
fragments wisEHUGOEES. EPYIgeh I fbe Ygriant: ReteiiiniipHuding gaiRtas)c Sapriagaus
heavy- chain i ﬁggth | I ' e domain
(VL) in the p\s{gtrreriengggﬁ/ygep I g%tﬁ gﬁzﬁ%@\%%ﬁ%&%{/%gﬁ ggbgcsﬁl?éﬁg%%ﬁtgﬂh(g? Si s too
short 260 al Isovh paiantihgdsbetoneedDdE anhoo Ali¥, nghioln arhevataee floai Rochde
domai ns are f.or ce? taglﬁﬁ r with the 25conpl ementary donai ns of anot her
chai n and créd8¥st'o ‘gen-bi nding sites. Diabodies may be bival ent or
bi speci fic. D abqdo@s]ari® s cvEDR aMRrisfetibl WEGRS frb@moR ARG pedi&d 404097,
WO 1993/01161; Hudson'et al ., Nat. Med. 9:129-134 (2003); and Hol liger et
al ., PNAS USAcl9as meuse4ragonprifnagg Spmetimies bedy eGF dreeh @ spac keiss aice al so
descri bed in_Huds t _al . t . 19: 1295 )e..30[.00 The term
"nmonocl onal Héﬁf ?[B(ﬁg%?er%lg Sﬁ%hewh@%fgorrhgfn er W ’aéln%%%% for murine Q%F

30 and etc. The term "VEGEF" is also used to refer to truncated forms of the

polypeptide comprising amino acids 8 to 109 or 1 to 109 of the 165-amino acid

human vascular endothelial cell growth factor. Reference to any such forms of



anti body obtained froma popul ati on of substantially honogeneous

anti bodies, i.e., the individual antibodies conprising the popul ation are

i denti calwoxoeptiofs8r - 29 - possible nutations, e.g., maTmpPadiliperzesurring

mut ati ons, that may be present in mnor amounts. Thus, the nodifier

"monocl onal " indicates the character ofithe anti body as not being a m xture
of discrete antibodies. In certain enbodi nents, such a nonocl onal anti body

typically |ncludes an antj body conprising a 5pol ypeptide sequence that

bi nds a targegl Mr@lﬁe&tﬁ@dtuamj&re%pmn %@atmﬂ Ggepli JEEeGn ﬂ}? € was

obt ai ned Dby @/Eﬁlﬁ’gle oyt BF“‘VEG | udegpd n%%lzl ;Jo's@'anQ or% ‘SLRGh & AL get

bi ndi ng pol ypepti S quence ron1a p uralit pol ypept1 de sequences. For
exanple, t héJE@Feoetﬂmmbqnedmeis&caﬁa«h ubﬁemhtfvesﬁEé}@tsequrenoé Eomm:iaqlpha cl one from

a plurality of. clanes, ?9 as. a po of hybri do ne | ones, or
10" econbi naRIORATEDHHAL ” (BebisbI e S Sh Y ECHAE AXosBroet dd ¢ ar get
bi ndi ng sequaRaRoMAY) iRRalW VREF. ®hd 8l RDted RivEXTTH Bas HiRihdTRITRAUG f&f f i ni ty

for the target, to humani ze the target-binding sequence, to inprove its
production ithe K&R angUFlt-Ureceptans caniparable tenatiymMidggle Masiotding o aspreterretio creat e
a nmultispecif antlb an anti body conprising the altered
t ar get blndIH&)g i §8XE% P§8“Q“Wﬂ%%§ onal 15anti body of this invention.
In contrast to pgb@r@cisgnam@%kb@giyal RESARMahEINBSs binking o bypVE@H y i ncl ude
different antibodies directed against different determnants (epltopes)
each nonocl dagPtrfiaBp KEQK signpbieordtisHaisuehas tsedytipn ebbeth tmauaglddu rect ed
agai nsf, a si t adeh
speci§§0|tyﬂ%ﬁéﬁ%%%%lgg&ﬂgpegﬁgmgﬁﬂg%ﬁra pgﬁgy%re aE@EE% g n t hat they
are typi cal IEnaZBHﬂ@BEﬂz aisi s dekrhiya Otdoey JiMolintgl 0DaRT7543); promotn[g00085] The

nodi fier "nmonacl onal " indicates the character of the antibody as being

obt ai ned fr GiAY SUBYBLHGSENTYS HEHBgEREsBES Hoperel Sal ot EniNHEdi es, and is
not to be coRgisuemo@el q Iﬁf PHd8h RAHGE 380: 4@? 4t45f‘ E\H?&é&%ﬁn@%h@ny
particul ar method. For exanp t he nonocl ona ies to be used in
accor dance wiythcal hk)ozlwsei; eruhfenatxemtn thi fﬁaylebepmdlmtelvbyraat argl fioebynof

t echni gues, |nclud| for exa the hyb Kohl er and
Mot ane s PG R S Ay Bisytar il 180 SR g A ( 3y
253-260 (19%3drpert@rnal. Q‘I\Q@) WluneM'Sb@'—@%& £ kahabRtPBAndRN¥iogdo! d
Spring Harbor Laboratory Press, 2nd ed 82%‘ Hanmerling et al., in:
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Monocl onal /fmtpbmoa@so@n@slsrartdevascwiymne@@m saelrlott&@l% glosah Fastor, N. V. |
1981)), reco ent 816, 567),
ohage. di spi Ay Mg T RRRRe L ign i gl Bisa ot e fieees 35y
624- 628 (19%}10‘[%@5”@11%&\&%1;Vdssd‘lf@brm&bﬂity aB&Zas&lﬂ&n&Qh&an%) Si dhu et
al., - 30 - Mdt. Biol. 338(2):_ 299-310 (2004); Lee et al. Mot. Bio
340( 599 107@9@9@(%@@&10@@|1mfbus@ermm®d@m@mml991246%1&24172 (2004) :
and Lee et S 2 &n chnol ogi es
for produci (rj% human or urnamwfogi Le}egntl %%I?leéllslgg%%gf élr)e%atgﬁg@e parts or
all of the mwmlﬁvmm@kimlnnﬂgemd @trctsaf \JEGE 9nertfewadiongendotietial cell
i mmunogl obul i n sequences qsee VE)%998/24893 WO 1996/ 34096; WO
1996/ 33735; W51 /aféﬂma Plgiesb iitciabeelly baricprAS duei D, andaiehvannos) _
Jakobovi ts el GyeMNatdiRe 9J2§§ﬂ}%§§01189§h535&”@9&%&W@mﬁ%tﬂl , Year in
| mmunol . 7:33 (1993); U S Patent Nos , 807; 5 806; 5,569, 825;
5, 6252126; EJS%BMISCeéIn@%B)c&@M 026;120HBRsSatdell Gatl. (l%l%llmfahnmlogy 10:
779-783 (19%@)'3gqga_rg et al ., Nature 368: 856-859 (1994); Morrison,
Nature 368: g1 ?1994) Fishwild et al., Nature Biotechnol. 14: 845-851
(1996) ;- Neuber geroote) Uk e VBIGH SRIRAIs. ddv BG4 9Btz b LABETh and
Huszar, Intern. nmunol. 13: 65-93 (1995 00086] The nonocl onal
anti bodi es Heelegule syrabiefaf danding fon¢EGHerededin eXPS%SﬁltOilﬂ)@@iSeer n which a
portion of tneutrerﬁ?zm bR {norln ‘tgglli %Ql% tulls | ntlglalnte\’\f'e% w1 hh\(?lgakogous to
correspondi ng sequences’| HoditeS SHET T vEd oM 'd par t § &iiar speci es or
bel ongong t dislogiailtdcuitias, 1ﬂ¢1t1d11b9ctmtﬁbﬂ&ﬁltwtosvﬁc}mﬁdmgm bige dh@oreemai nder

of the Chal‘éE is identical with or_ honol ogous to correspondi ng_ sequences
in anti bodi € Errwa@r?@@rﬁ’gﬁgtmréiﬁat%@zﬁl&enw Irgthelak sl sHot YO ant i body

class or 20 I QONg as
t hey exhi bi S[Ha# ?aglglsll re haf 3/31(%:[21 acti vi ét%m%%%eﬁg}{}lﬂg%eg%d&ﬁbﬂ
4,816,567 and Morrison et al., PNAS USA 81:6851-6855 (1984)). Chineric
anti bodi es i ncl ude PRI MATI ZED(r) anti bodi es wherein the antigen-binding
region of the antibody is derived froman anti body produced by, e.g.,

i mruni zi ng nmacague nonkeys with the antigen of



25i nterest. [ 00087] "Humani zed" fornms of non-human (e.g., nurine)
anti bodies are chineric anti bodies that contain m ni mal sequence derived

f r om non-worrare/iipgsnogl obul i n. I n one enbodi ment, a huneoiraPdolansizbody is a
human i mmunogl obulin (recipient antibody) in which residues froma HVR of
the 30 recipient are replaced by residiges froma HVR of a non-human

speci es (donor anti body) such as nouse, rat, rabbit, or nonhuman primte
having the desired specificity, affinity, and/or capacity. In sone

i nst ances, PRGN glfeRolptentifes th%fr?&ﬁmﬁ@alé’lbmd IS gPYpeantidesthat r epl aced by
correspondi EHW‘W' Furt Ty AL i es may
conpri se resrb 8%2251 hat are n%?‘%?%ra’n tL| {gﬁt enrﬁg(():(lhpl entﬁlgg%lﬁg%lgg%gr in the
donor anti bdchgmentsebereofh dickptoatiobmeslenayd Beivandes which birttdrspecifiedllynte ant i body

er f ormance. eneral, a humani.zed anti body will conpr.i se 5substanti al |
o o o S e ATt Qs s e e st PRl | or
substapti al I(¥.ga|\}E@If-Tfreﬁﬁ(ﬁ}gﬁta%rng)?,ia%Q|@G%19lp§e16ﬁh{(lﬁ§r9§r%).t YHEGRSR Al 2

non- hunan i nminogl obul in, a , or substantially all,; of the FRs are
t hose of a hutaganisisralseogtlodeidntagonestvamangs of TVEGH pohmwepedesaantisgrody opti onal |y

(ko). tyni catRlrob s s RERuReRale VEREn uR BT IR R Mg R SERE: | 5 %see,
e.g., Jones I@UA%@;agnd;%gJ@%ﬂao'ﬂ?éb; b gmel 4886 VHIIE ahoeivmchls tidt. , Nature

332:323-329 (198 Presta, Curr. Qp. Struct. Biol. 2:593-596 (1992).
See al so, fdwbedEapnder syipgatondii@nHEmiclanaci dsefuengds shaypncotler\fal &

| mune},. 1: ; s Bi . . i 423: 1035- 1038
(1995%;) Hor (00 VP éﬁ%@@%&:ﬁ%&i?m@fg{?ﬁﬁg_m%ﬁgﬁ@g@%‘bﬁ??@ﬁ{fﬁ15_U_ S,
Pat. Nos. 6,a982/FB2H raeptor afi8dondd9such as small GD&B]e iAhibitursef k' VEGORY" i s one
whi ch possesses, an. am no-aci d sequence, whi ch cqrresponds to that, of an

ant | body pr?ﬁ‘iﬁ’é’é‘ﬂ Khypse. lﬁﬁ?ﬁf?%%@/‘B}e_%§§”%Eﬁb?%@€n3§}en\§]5§ﬁ;?ngﬁ_lﬁf’%lﬁtg S
echni ques QMT?,- vk o sl : s definition
of a human abgl{i(lislro{g y specl ?lcbgtigl y ex%ﬁﬁ%ﬁeaoﬁ%ﬁgﬁlﬁzég&%gﬁﬁlbo{é@ro{:omri si ng
non- human amdcgehapionatiengefeasd dnbsdimidottie VRGE hothiges sttandte \IEGHoced usi ng

vari o techniques known. in the .art, includi hage- dj ay libraries.
b ogolRoom Aoty SreS? Winygieagaefiity s S ngg N HGR BRAST SRR Bemay” " \or
Biol ., 222: %%ofdlrg,cgﬂ&one@r&@rr@d’ ainbadihRnf ale VRE aRt2BAkASih& OV EGHRRA

i

monocl onal anti bodi es are nethods described in Cole et al., Mnoclonal
Ant i bodi es 268@H r@spiee withreekd plbetaeen [ anddeM. pAccording gsynotiBser ner et al .,

ol - P it red eBag e ovpar AR gRaR it Soal a I el C oy

adm ni st eri ngnvdea sBOhAMISIA Tphl.a VEGPSHN Caiddibdts dlb@inciuds nbgsptigedi fied to
produce such anti bodies in response to antigenic challen but whose

endogéhous I8l Iﬁ%l@@l@dhétéﬂn@r%‘éﬁﬁgdlpd@.rfg@apablm%hloz@agx@%%iﬁrtge (see,
.g.,US P ; . 6,1 . 1 i X S
te eghnol ogy) .aa%éoé%lﬁ g 'S gd&zi%’ %géléﬁppﬁ%g,g ‘%lﬁp\e{tﬁ%tﬁ@gg rcgl:f{agﬁﬁg%sﬁlm

103: 3557- 356&rn{ 2UBGF acegiardi spgcifivatbninalnt e GHGE nghated biobekical actayitiesman
B-cel |l hybri echnol ogy.. . 0 The term "hypervari abl e
region,” " w%% -Wrﬁalwy%wde@@&&ﬁﬁ? %%@%oglq &%ﬂf‘é &g Biss Bt an

anti body- varniapl@,demgi foophiceh @pg doYPeHvARDAPDE R FEAHEREReRNH or form

structurally defined | oops. Generally, antibodies conprise six HVRs; three
in théSVH (Hidvel B2biokg)jqal actditylof &G t he VL (L1, L2, L3). In native

anti bodies, H3 a dj spl he t diversit f i, X H/Rs, and H3 in
parlti cu: a? is beﬂﬁ%@%& ‘%gg’b‘ﬁé%goaa B%?%Wg G Oglsnil1 ctﬁﬁf‘@fﬁ %ijg‘(%qnffélsspeci fici Ity
to anti bodi eglectofPronta ol,yffégtﬁlte saéh ad dMaNRbbYy, hdedtib &y, a2 RMhnoadiabRsen and Wi

in 10Methods in Ml ecul ar Bi ol ogy 248: 1-25 (Lo, ed., Human Press, Totowa,
NJ, 2003). small molecule or an aptamer. In a preferred embodiment, the antibody is an anti-

VEGF antibody such as bevacizumab (AVASTIN®) or an anti-VEGF receptor

30 antibody such as an anti-VEGFR2 or an anti-VEGFR3 antibody. Other examples
of VEGF antagonists include: VEGF-Trap, Mucagen, PTK787, SU11248, AG-
013736, Bay 439006 (sorafenib), ZD-6474, CP632, CP-547632, AZD-2171, CDP-



| ndeed, naturally occurring canelid antibodies consisting of a heavy chain
only are functional and stable in the absence of |ight chain. See, e.g.,
Haner s- Casoenteno®8 al ., Nature 363:446-448 (1993) and Shermpkéiims22as . |
Nature Struct. Biol. 3:733-736 (1996). 15[00090] A nunber of HVR
delineations are in use and are enconpassed herein. The HVRs that are Kabat
conpl enentarity-determ ning regions (CDRs) are based on sequence
variability and are the nost comonly used gKabat et al, Se(iuences of
Proteins of YmiHoI'84s H#—%%%r@l%-ﬁét%”@ép P Y 79641 ¢RPS&vEGe, Nat i onal
I nstitutes of t , bfja refers instead to the
20l ocati on ?f’;o?fgws?%%%?Uggﬁdﬁggﬁ%Tﬁg%h%%Kﬁgg eski Mol . Biol.

196: 901- 917 (19871PP048Theen Abivl- MERS antipoéys’arn hin anttlaxdp tlatribselsbe Mi#dnwithe Kabat

CDRs and Chot hia structural |oops, .and are used b for. | ecul ar' s AbM
ant i body- modbiHogT BTG sPRatts: dAtanin cHORSTIETS. DGO OtY Sl yai o of
the avail abI\wmm?ﬁhl%xweyasgu@fhciéﬁtrmh%afﬁnm%f%@U%_e&mmesﬁ@l@h of these
HVRs are noted bel ow. 25Loop Kabat Ab othia Contact Li

L24- L34L24- 1238 body- 13 bind G- MEZGF with|adQ: vah@& Sheh8&insIGOId2- 11008 - AB5body

L89- L97L89- L97L.91- L96, L89- 96 HL H31- H35B H26- H35B H26- H32
B0. 1B5B ( KAHTTRLMBLPF AL TI0R by FuTass HEBI B Ban P HEOSHR e ot i 2
Nunber i ng) HReHEQdf‘éﬁsshf& §&8ribEBm ST W fhidA8i8n HabIBoh N2 HO5- HL02 HI6- H101
H93-H101 - 33 - 00091] HVRs nmay conprise "extended HVRs" as

fol l ows: 24-¥02895/9k2338);@nzyme-ligkghkingpumabggbent aysay 4RHISBY; a|d or  89- 96 (L3)
in the,VL, = 5 - - , or
5- 103° i) RPN s oRIA 37 8 iR, i 36 iR € BO6E. P4 g
t o Kabat et dllthe inserpion,cahbe usalcds aahetapasie agextie ragetind\dnd dekifaiind wib.

[ 00092] "Frapework"” or "FR' residues are those variapl e-domajn residues
other than tdEapyRr ceditonsevherein dheVEGHactikibys involved. a5 VEfHe expr essi on

"vari abl e- dojygj i rd yirﬁﬁi;(% bl R0 _f-Jposi tion
nunberi ng a%@h&&ﬁat@%ﬂgsﬁgrqgﬁtﬁs t ergo%,og?ésfsé@s atElo 10t eoqnurrberi ng
syst em used YIBGFHeawy othhagrowiafacains sict as®i GE, RIDGF ioghF GE hAipnefeaed asl-e

domai ns of t onpi | at.ion of antibaodies in.Kabat et al., supra. Using this
nunberlzg ng sy@gﬁfw&?%noFlloﬂﬁla?Ptlgﬁ‘%ntga%P%ﬁ tgé%meepﬁgye g%ﬁfai n fewer
or addi ti onahoy¥ldhal AfH-UEGEHNk8SRPAiIcNOpoBud R AHybARLMEY AAfGC AIB {g7®er ti on
into, a FR or HVR of the variabl e domain. For éxanple, a heavy-chain

vari abl e dordpre prefgrabbi the lanideV BGE paigiody and rrsombingni weanizedraasi \dlieF 52a
according to_Kabat), after residue 52 of and jns resigues (e.g.
oot dues aodr0 BRI Gl LR A4 ad Bt [P B0R LAV G AREALY - Chatn r
resi due 82. sThesoKaisab, intlib@kibagnefliniiesi 18 WesSantdydPensiet gy bavasidumes a gi ven
anti body by alignnent at regions of honol o&y of the sequence of the

anti bédy wi t(#Va Aastifilardrcoringto anetise palodBb ARE VEGD aptgmguathain
caffinity- ”%H’b‘ég'éﬁﬂ&hﬁé’% b2 P il i fﬁ@%n%ocﬁ%r(ﬁsc%stgﬂl?t tons 1n one or

nore HVRs thereo Ich resu I'n an 1rnprovenment int arfinity of the
anti body forwendogén 238D mpesoeding co angpaniestimantt thieady- WHGE hntiloels not possess
t hose alterati ongs In.%ie enbodi nent_, @ri1 af f.i ni% -mat ured anti body has
nanonol ar orCPB\PERCYNE SRACAT hepvy jand vpabls Bghtirpgion gt gt onerfithpepntibodies

Affini ty- matgr et FiRAAk 03 B 86 25pLRducadyey, RsRAee s ? kagwhe o, the art.
For exanple, Marks et “al., Bi d/ Technol ogy 10:779-783 ( 9%‘2) descri bes

af fin2by nmat@e-aliGe2by, U236 dB 201 Baordiand 33204 1)i dg anRberdoeafiemad agenesi s of
el o 14 ATRIBEY (S I e D B R e o -
169: 147- 155 4nf98Riki adh@his@e®for dtulad dibeu¥ AR -as YbeddRd4mopathy and AMD.
[00049] In certain embodiment, the anti-VEGF antibody can be used as a
therapeutic agent in targeting and interfering with diseases or conditions wherein
30 the VEGF activity is involved. Also, the antibody may be subjected to other
biological activity assays, e.g., in order to evaluate its effectiveness as a therapeutic.

Such assays are known in the art and depend on the target antigen and intended use



302004 (1995); Jackson et al., | Inmmunol. 154(7):3310-9 (1995); and Hawki ns
et al, Mdt. Biol. 226:889-896 (1992). - 34 - [ 00095]

"G owt h- iwbi2bizwn3a8 anti bodi es are those that prevent oPCTa&Raeia/062228
proliferation of a cell expressing an antigen to which the antibody binds.

[ 00096] Anti bodies that "induce apoptosis' are those that induce programred
cell death" as determ ned by standard apoptosis assays, such as 5bi ndi ng of
annexin V, fra%hentation of DNA, cell shrinkage,. dilation of endoplasmc

reticul um der eppiedyntaemeles indadeothe FEIYRE ilgHbigen pesalr AT 685 cl es

call ed apo e i } , r i ons”
ﬁef er to !to hose hﬁ%fﬁgg%"?zd?“agét(?sv‘iets %r%%gglﬁxg(?‘%g{da%g% f’? Igé){aﬁgﬁ%tm{rdéﬁg?%n (a
nat i ve- sequetpendeat cetiglao nytotoxaniyndlHoC daslexgpugpihereent-hiadéatedexttotegicitegi on)  of

an anti body, var Lth th i body isotype..Exanpl es of. anti body
o foctor 1 CEROMS RGPS Taee 000k 5 Sha L i e e Gesgsisaine
cytot oxi ci t ygf e WO-95ECRBD PrARLRIVEGE AHHLEE WH ﬁﬁﬁﬁg%ﬁ%m&% bheedi at ed

cytotoxicity ( ) ; phagocytosis; down-regul ati on of | -surface
receptors (€eVigGF Bomeldgueessptap MEGERBDBEEHC, aot pthert growth the{od008BRs The term

"Fc region" ehL N S to define,a Cterni regi.,on of an

munog] obuteT ReBo o bERR IR oBF kPRt G AR aRERR D PhsPBrienalng

vari ant Fc rggbedisthat¥ihiordghe e opead ihesndibcloh Jnéi-VEGFAtiBddyan _

i mrunogl obul in heavy chain gﬁght vary, the human Igg heavy-chai n Fc region
T

i s usually d¥fpAadodusedby by WWQ%%IHBO%CIWW gueodmepbdia i on
22 f : . - i The. ¢ i nal
ot ndd (1 esi eV EGEREA b f ottt FRLP R RELIRRY Bk bERlona IS © CUTo

may be renovwederafedraceotdinglte Predtardt ap (pr9Ig et dReor 5pA4593t4 3981 inoludaifg t he
anti body, or by reconpi nantly engi neering the nucleic _acjd encoding a heavy
chain of t heUARehIHBsH oA fteﬂtﬁaoelg?99%%@%61@}1@%@?&XM&%@N antibodi es may
compri se_anti bodyodey! id ARSVIEGERTbbe 2HUWAL 4iRah Aes> LRERKGAR Nt | Dody
popul ati ons with no K447 residues renoved, and ant i ody popul ations having
a nixture ofraNiAbOdEGE” ni t AVASTIN i redontikdd lumesizedienti-VEGF [ 00099]

Unl ess_i ndi cat ed, ot herwi se herein, the. nunmherin f esidues in an
o381 oo, SR teraediace Ginado Brrsden A apanes, ' o &
30supra. The7 Hd3iimdex Iaéoﬂl%fggé@%ttéited Eﬂ([ng%?%%(?l trhRehvBal fyRnldAbering of the

human 1gGl EU anti body. - ' )0 A "functional Fc region"
possesses arintig¢f-buodorg ammemneniaripfdejeruningaeg eguibpwdheEmuriegiaoh: Exenpl ary

"effector f Lens" include. Cl g ,.bj pding; .. FG-re t or hi-ndi ng; ADCC;
phagocyt osi S kARngs A GRS AL By SR o iR FOREN LV CHodg |
receptor; BGRept@h.C Apdrtsimeklyes3oqiof tHenmhingasi dgefesnat by BaY &iitlinif, t he Fc
region to be conbined with a binding domain (e. g an anti body- vari abl e
donai RY and ieelndipe mess esdedramawigk vegipuds esvagdrosshanaelseand pputexanpl e,
In def' nitiops opﬁlrees'e ence is derivgg:h%énl tlf%‘.mﬁ}imé yn?%%ﬁﬂ%%%?f BG4Sl

conpri ses an ‘amno a g sequence identical to the am no aci o sequence of an
Fc regi on f diasd mdleqrddrungss diabowme49 08 elgltencandis ghrrobydated gBensituncdbude a

nati ve- sequence human | g Fc_regi on (non- and A all otypes);
nat i ve-sequeaﬁé@tfr?ahawa%%arﬁbvﬁé%i HRbodigs prg ugﬂéﬁd@ egmrﬁrﬂ?@@% r egi on;

and nati ve- segiienee QurBbiogfedqsges region, as well as naturally occurring
vari ants thereof.

25 [00051] The anti-VEGF antibody Ranibizumab or the LUCENTIS®

antibody or rhuFab V2 is a humanized, affinity-matured anti-human VEGF Fab
fragment. Ranibizumab is produced by standard recombinant technology methods
in Escherichia coli expression vector and bacterial fermentation. Ranibizumab is
not glycosylated and has a molecular mass of ~48,000 daltons. See W0O98/45331
30 and US2003/0190317.
[00052] The two best characterized VEGF receptors are VEGFR1 (also
known as Flt-1) and VEGFR2 (also known as KDR and FLK-1 for the murine



[ 00102] A "variant Fc region"” conprises an am no acid sequence which
15differs fromthat of a native- sequence Fc region by virtue of at |east
one am nowacot/arodd8f i cation, preferably one or nore am ROT&PR@1/062228
substitution(s). Preferably, the variant Fc region has at | east one am no
acid substitution conpared to a native-gequence Fc region or to the Fc

regi on of a parent pol ypeptide, e.g. fromabout one to about ten am no acid

substitutions, and preferabl,é from about one to about five 20am no acid
substi t uti oM. daesesilidpieaeirerertpelsr 63eoYEGR fanidy menbegidiesof t he
parent poly UE%QJ' ) V.ahl : hron i e : ssess at
| east about %@8% orrél-@gg(%/s t?wa[o ﬂﬂgt E%%l ?@@e%ﬁgf;@é@@?ggfgggéﬁﬁﬁ (lgl?'ﬁd\?msot h an Fc
regi on of a apaxeatellptirdpmpin ttet, haanelendg domprmk er ainisyneatbrareakimaaaatd 90%
honol ogy t her ewith1 rmae r ef.er abl t | east .aboyt 95% qgrol ogy. t.herew t h.
25[00103] THE 'PERqH e dpmgnantheBHaste -l?@eaﬁtwltyogﬂ‘eqxgml & §ORrIdft i body
that conpri Sgeoldd fiGhé BIAURG of MEGICah BBl MBlcell MG dfindih &SindGedh/sigrgor di ng
to the EU nunbering syste of the Fc region may be renoved, for exanple,
duri ng puri ftransdictnnof the anti body or by reconbi nant engi neering the

nucl ei ¢ aci d encadj t nti body. Accordingl conposi.tion. conpri si ng
an anti body havi gb(g%z;n\bﬁ(gﬁrr%cﬁipgoﬁﬁo&cﬁe&i %rgt?%ﬂlyé(nﬁatge'eﬁeg%attisg‘?f?%%%ﬂyconpri se
an anti body pihd b VBGF caibt Dsedl ds WAGH ity Sthat Bind 8o Mddeyt&t@fth@VEGPOdi es
with and without the K447 residue. - 36 - ~ [00104] "Fe receptor™ or
"FcR' descr ilbe§ing theedbaprerentingit fsinhaignalg He cegain egbedimentsathieddiGhody. 1 n
sone odi i Lve- ol i ts, an FcR
s ondVuhi chenPRAd e g SEm e TR, feltor 1P SR ABAS ShIEA

recept ors ofsFithie Agylble fbay Bf the raceptdreyétd dn inhibtbasdtst obthedlicldgiog al | el ic
variants and alterpatively spliced forns of those receptors. FcyRII
receptors i féilygeo Cﬂy?r 1n gﬁgll\%ﬁg RV FQEBersPy prexpriingdiPmB (an
"“inhibitingy ! i i A ' ' u t differ
B R R e T e T S A
cont ai ns an areViEGdT ecepordusiby poseing chasplds at whichtarodesnmbéd beldWAM) in its

cytopl asm c domai | nhj bi ti ceptor FcyRLIB contain n, .

CrindS ecept or tyPRLIEN B RGE FRRBRT RETER 13 FERRIOT RO LePYIIBI asr ¢
domai n. (' se&mifo feid sERRAER deADEYEroRRY leakt MR fereAtprdRBrs2ddedst 897D . FCRs
are reviewed, for exaggl e, in Ravetch and Kinet, Annu. Rev. | mmunol

9: 457- 92 (1991iyh iseaPEFaecegtor protemniagnhenidids oukKPR- Reptardghytis gapdblde Haas et
al., | Lab. in. Med. (126:.330-41L1 .(1995) . O he 1.1 ncl.udi ng those 15to
e § dent 111 o8 B g ARG 1 bR et SV B VERE 1 TR er o

[ 00105] The dnfyodimdrts, tecapiefic VOGE fkeeéptodproRidsiEdnssdnhiveumadonbist
receptor, FcRn, which is responsible for the transfer of maternal 1gGs to

the féPus (@ipBringgcidpequencesggiivrsl from pplyggp difforesy VEGH Reapiast al ., |

| munol . 24: ng . J.at.j f IHQHE tasi S PbnrbdMRyno bul i ns.
Met hods of n‘é‘g@%@%sggé%%&b?%%’?%gldf%h‘%@&% Py ﬁ%\/ﬁ%(é%oéfthré.’g. ) ’%ﬁu‘gti e and
Ward, | munaoiq@y all eelay,Ig-1i&e (ddRpins FonBthe 2RBTJe] lulan &parel-eindiml . regidiabiithe

Bi ot echnol ogy, 15 (7’%'%37-40 (19g7ﬁ; i nton et .(gl ., | Biol.

Chem , 279( 8)!1te248/% KB aagepiopern bplipleestognyig saidreauences fjom other 1991 06]

Bi nding to hypamek sRAihd 4 XQnpnd irﬁﬁhHS%lB@thfn‘ﬁehﬁ&c@g. OB AN freRRid _ _

hi gh-affinity binding pol ypeptides can be assayed, e.g., In transgenic mce
or 235t ranskeainees thovtach tgelike damass &x prabsied gvil baeerndHy Rpparent tp thqse i nat es
to which the pol.ypeptides, w a vari .Fe.regi are adm ni stered. WO
2000/ 45072 (BPRUNy SHUEE Ttk Bk bey ubrid, PR e Rari Bl TR i i shed
bi ndi ng to FeRAet 158ed @Bl ShublE PTt- PXAMIDIRIFc SH rat-UK ISR /Fa(alsd kithh as Chem  9(2)
6591- 6604 (2001). [00107] "Bi ndi nﬁ affinity"” generally refers to the
strength of YIel dumt ébeslfoowmphoRedpbisetigmiunligatianoNe. WEMEEASA). si ngl e

bi nding site of cul o My [ ) [ Ladin artner
(e.g., an anti geﬁ?%ﬁlAélssglulg%d\lg%%]t:g%egﬁhgfo\?mgég aﬁ%eﬁémﬁé?‘g&%&" bi ndi ng
af finBoy" rgfreemstitclides VEGKF eecbptotlprogeiad Whidh tive nfdifigbd tcethk egifscedf cells37 -

via a transmembrane domain. As such, soluble forms of the VEGF receptor,

including chimeric receptor proteins, while capable of binding to and inactivating



1:1 interaction between nenbers of a binding pair (e.g., antibody and
antigen). The affinity of a nolecule X for its partner Y can generally be
repr esentwo 2b12/aih@8di ssoci ati on constant (Kd). AffinityPcarErb@lieretired by
common met hods known in the art, including those described herein.
Lowaffinity antibodies generally bindfantigen slowy and tend to

di ssoci ate readily, whereas high-affinity anti bodi es generally bind antigen

faster and tend to renain bound | onger. A vari et%@of met hods of neasuring

bi ndi ng af f i WEEY, 40 ROUCABRFSG htrppsnegytranedamadh agthihum seagsalhedqRtd f or

pur poses of i i f xenpl ary
enbodi nent s t%‘eg@nﬁé%s%ﬁrgﬁeﬁga Eﬁ?}{& |C%gm§ ?%{letdyf%glggelht}zéglﬁl{b\é%d?éy% ﬁe fol | ow ng.
10[ 00108] | rexpressednbodi nent, the ' or "Kd value" according to this

per formed wi ??ﬁﬁ@ﬁ%&%@&?ﬁ%@ﬁﬁ@%‘a PP MLP A BAR i K ant i gen

as desgn be(b9¢2ﬁ4ﬁb@é?kﬂt&%ﬁ&laﬁ §9Meat1%ﬁlp@mm99¢om@lv ng be95mlt6ﬂ30\ﬁvd:ab5 for
antigen i s measured equi | Fab with a mni mal concentration of

(251) - abel w/@ﬁazgérs Pat. Neeb, i%ﬁ%éﬁSePaﬁfNa $,834; 204, B0 98f50886,81.Sunl abel ed

ot o (see. 1ot 0% SaTarOay Pl N 8386 fhhyU SR8 S Fn T 108 7%

establ i sh canelztiosnsvd on/10849, W@WBZS‘S@YWU o PR2 Bleaas 98 BYDEEX Wechnol ogi es,
Inc.) are coat ed overni ht with 5 a capturl ng anti - Fab anti body

( Cappel Labs%8/<?2ﬂ3§owm oell anhdh ﬂ§9%43(7pl419f Bfuchaneheyaind seippreteg

20b|o edvm serum al bumin in PBS for two to five hours
rog!?nte é’ %@n@%‘”ﬁ’?he?%ﬁd&é& y 23C). In a non-adsorbent plate (Nunc

#269620) 100 pM[O@OSZ?@ Ith[eﬁn 252(} smwlpgl@rmelam”mueadl herdih rfersit@b di | uti ons

of a Fab of |nt ere consistent wth assessnent of the a VEGF
anti body, Faglypspti qantﬁf@g%aréen@nody thes hiwds t %@GFsﬁ@wgemgpqpfggm The
Fab of 'nterlﬁaﬁiiéssbﬁtfh%'f'hhlﬂ%&'Qﬁ%ﬁ@o&f?élvo%h%cgf% NQUBYRE of A& IgNcubat 1 on may
continue for onger period (e.g., abou ﬁour to ensure that

equi libri umansbocBa@TEeHZO-ﬁfﬁwedaaﬁltlbody ddseritmadxn dFSeButdication NosI@or@30747,t he

captu pI at or.. i ncubat e ure g our). The
colution i o UhenbiahEysh: A% AubEr R STRS RBhagh N 2oplaolR7 ohe o

TVEEN- 20m4 %h{eﬁﬁéﬁﬁése'lﬁteﬁB pl\REShstahCepr &k RS nERYSratbditRebin by Bekdibhvel | of
30scintillant (M CROSCI'NT-20; Packard) is added, and the plates are counted
on a TCPCClJI\WDﬁﬁg@hﬂ@m@@urﬁ@rsel(l%mlme@}ld‘t t5rB30eth | s detceibed mdWSent r at i ons of
each - 38 - b .th Y u | binding are
chosen for uPsug?lcatlon%rﬁ)%O (id\;gg%b? E‘ébthgg(g?/glo %@8@8@]} Iic I‘dlfﬁﬁg t o anot her
enbodi ment, FubécditbnaNo KA0YEI20267 SInR@HEF efb&Yimésd, BROSHi ésgbyfepagain
resonance assays using _a Bl ACORE-2000 or 5a Bl ACORE- 3000 i nst r unent

(Bl AcéPe, | ri20-4 pilstearhirdyn UNiatent Appticationtdt/ el theegtirertischesdraaie chi ps
at -10 resp t hyl at ed dextran bi osensor
chi ps (CWVB, %@ﬁ%%}g@fes& ;ac%}gfr%tg %rglt g%h%%%ﬁ&ﬁl- et hyl -

(3-di net hyl am nop[OO(pﬁBl)T}maehdeﬁmeﬂs poygrepd id oasi wded hEBﬁi)reﬁamto a

Nhydroxysucm N accor to the ier's Jnst uct i Anti gen
is” 10 dil uth® RRP?‘{YP Mﬁ%%m}% 3}5@&%?@'3 %&% dé%s%leftpﬁ ympt(doeé 2 [END
before inj eq;lélﬁﬂlesaﬁuteho{ [iRYYed & %n%ocﬁes%%d‘ﬂ%ﬁ 4 QqaGhi oY eapPhdomrt el y ten

response units (RU) of coupled protein. Follow ng the injection of antigen,
1 M efhanol amiar{gs- dsmradjaeub@ij’ descibedlok UhPedichech Ny ol(96/02B074kiUibet i cs

oot 1 n TeRECElePG EIP Tde u Rl Rinueflint a s B e T CaBthed” 2 11 o

rate of appr@%yp@@ﬁ@ésyaﬁ&sawemlﬂUsﬁﬁ&%a@éﬂ )8, T0abae (kM LanelicasAc at i on

rates (koff) are cal culated usin npl e one-to-one Langnuir binding

model (Bl Acd¥e(2097/eV4l atandier S@flguh@ﬁ@thnelﬂ@ﬂ@ﬁ7@02@265yn@lum bubk@ous| y
fitting the n i ation sensorgrans. The equilibrium
di ssoci ati or%%ilge(r%{gtf)anis(% @%.%dﬁﬁh ated as the ratio kodkoo. See, e.g.,

Chen g6b al ., | l\/qbooﬂ]oﬂor aa@l&aaal&ﬁﬁb&ﬁéss(e&%Q)PatINost n@conen ad e8xxseeds 106
M 1S-1 by the surface- pl.asnon resonance assaqsgléabove then the on-rate can

be determ ney W%Qs?ﬁé“ﬁ%lw&%é"ééﬁ% WO W1 92; ERat measures t he
I ncrease or g@ eU 8§ Ifea!t ﬁ@ﬁﬁ)‘ﬁ 12%10%%&2?6%@26%6692‘(5659(?1%696‘8 = 295

nm enission = nd- pass 0 nM anti-antiden
anti body (Fab forrr) |n PBS, pH 7. 2 in the presence 25o0f increasing
concentrations of antigen as rreasured in a spectroneter, such as a




stop-fl ow equi pped spectrophotoneter (Aviv Instrunents) or a 8000-series
SLM AM NCOTI'm spect rophot onet er (ThernoSpectronic) with a stirred cuvette.
[00110] AmO™0r/01e348, " "rate of association,” "associ ati @aT/ERR@,1/062228 " kon"
according to this invention can al so be determ ned as descri bed above using
a 30BI ACORE- 2000 or a BI ACORE(r)-3000 sysstem (Bl Acore, Inc., Piscataway,
NJ) . [00111] The term "substantially simlar" or "substantially the
sanme," as used herein, denotes a sufficiently hi%h degree of simlarity
bet ween two FPUAEEP@S9%. 24B /1041 (,90¢08P3 ¥R amiisl 20 §HdZ s 96d BomlpWgi't h an
anti body of fhe,i | ; [oy! i .
reference/céﬁbg?g?%?ggkgﬁg%@gy%hsS%%H$%§$§%ﬂgbﬁgggﬁ¥T%hFﬁthe art would
consi der t heendicdfre¢ras) otheb ehtraelnestihadudavhoswathatdsnd  dfunofiodal epitape@n no

bi ol ogi cal and/ or. tisti.cal signifi it hi fe he

b1 ol g1 cal  dttaracvol somerisne sbiduenf o AT it 8t (2§ UooP, Rigbey . The
di fference hefoseniy SAdfod YeerYAIRS chprifiRg r&XRABPF £7, YAS§2bhans ahaut 50%

| ess than about 40% |ess than about 30% | ess than about 20% and/or |ess

t han about 18%xadQ89function of the reference/ conparator value. [00112] The

phrase "substanti reduced, | "substantial lly different,." as 10used
et o1, denot o6 A0Q0FR] GREFE VR maHETERS e S hELBitesERor o
nuneric val ukempREHEriahg ¥t HNF REITRhAIEd oW DB ove) ecul e and the ot her
associated wth a ref erenceico_rrparat or nol ecul e) such that one of skill in

the art woul d cord8P@fdd Ameetdictiierespensehef ppeient pled palienyslraemensiyensss of
St b ST .
ohar aib o pei I REOEL b bON TS SRMENE ReptREPIAOMERY of (o nce

characteristic neasu sai ues ues
bet ween sai dhérapeutialbesditiisparftal toevauiphtent rigk éatoe sufférany fadawhnckd Wongsreat er
t han about 20% gre%t er than about 30% greater than about 400\/9EC?anA|,/ or

greater tharfS3ETHt g theatment jKigh prpntsFanCRASFEt 8chi 45y ¢ gnan anti-

ref erencel/c B : i &HF% j ments, the
humani zed a%g}qg%%o%ugg;g hﬁgﬁel?cel?%esfcﬁlrl%lﬁl[e@q%%% lrclhlgrg éltrsn‘?shgcac gﬂlaI terations
in the | gG Fespansk, eyhitlal tesponses esstdd dROdmefdithoutgfidgraiston droelapsexeor aFcRn over
an ant i body havin i | d-t I c, b t least 60 fald, at |east, 70 fold,
o Pedst 80 rapaenih & TR bestiy he parehs Bomigs partt Gt efmpy b | cas:
125 fol d, evBhaiREMiR! ebebaliple, ah cfB@dle rdfdnboldl veGedRo¥tunldiQifeol d. [00114]

A "di sorder" or "disease" is any condition that would benefit from
25t r eat ment Mpgrasseonsiipstuanivel, podesall sireivalmet hod of the invention. This

i ncl udes chronic cute disorders,or disgases inclyding those
Dt hol oot ol oo PR S A et 8518 Bira RER RS Rt bk RSB en 1
question. Nafhibit @ tdddge gl bgisalQlctiviys Off e hfoldcaldxe viHieathed bhielr ei n i ncl ude

cancer (e.g., malignant and_benign tunors; non-|eukem as_ and | ynphoid
mal i gRanci esﬁ)@tag@eﬁmalu;ie@nﬁl@d}eSagtnﬂtﬁélytoapam@omb@m@P&tmeé, and ot her

gl andul ar, [ = : | Q?@Ji di sorders; and
i nfl ammat or ;ml %@%%ﬁgai%agﬁgﬁo%l g?u%%%t?l gésntggﬁgplgﬁﬁe i’sogtrl((gji'Jéarl .- 40 -
[ 00115] The doejugsted eethl orfusaditd enathérvmoldtiderAl&bloclang’ dmpibotly bedamt | ve

di sorder" refer taq disorders that. are . associated with sone.degree of
abnor mal cel RN3EGHY @PURGAYNS oRisa iiBigTeRoes PO RO AR at i ve
di sorder is £a8b&Ek bidd@ one enbodi nent, the cell proliferative disorder is

angi ogenesi s. 5[ 00116] "Tunor", as used herein, refers to all neoplastic
cell g@bowt h and {dPo0G3f ehmt agonist mitdtode)” asmbédgireaiein, ioan bembagly, wiaold al |

D ancer ous~ bl of SBE RS i e anear eorcioppl Ry ea VRS GPERKesr and
"tunor" are ip@tesprutual |y exclusive as referred to herein.
[00064] The term "antibody" herein is used in the broadest sense and
specifically covers monoclonal antibodies, polyclonal antibodies, multispecific
30 antibodies (e.g. bispecific antibodies) formed from at least two intact antibodies,

and antibody fragments so long as they exhibit the desired biological activity.



10[ 00117] The terms "cancer" and "cancerous" refer to or describe the
physi ol ogi cal condition in mamrals that is typically characterized by
unr egul atwo 20ebdiofasol i ferati on. Exanpl es of cancer incl ede/Hpat11as22280t
limted to, carcinoma, |ynphoma, blastoma, sarcoma, and | eukem a. More
particul ar exanpl es of such cancers inclqude squanous cell cancer, |ung
cancer (including small-cell Iung 15cancer, non-snall cell Iung cancer,

adenocar ci nona of the | ung, squanous car ci norra of the lung), cancer of
the peritoneum H@%%ﬁ%léwrmna?mb%@@ms Yeratibpdy Bie as@r}él%q%Fea%@%lst in

(1l udi 1. dinBinod BAMAIRLER | AYlISARGS! dmibBNE £ GebMGRIUNC! 101 O,
e.g., netastic pantreatic cancer I obl'asto cervic cancer, ovarian
cancer, i veNIuktiapmﬂq arbibadiéeareaammtqnahmnﬂnbdmthabha&shmdmglslmmf(cutmsl udi ng

| ocal |y 20a van net astati c. HER-2 ne ive . breast cancer,

rent. or
col on cancer?® g?% B’Y:‘i ‘i‘?‘l{e@a‘ﬁ@&s InGeggineambodimegs, @PSP?%@ 2iRg norm, salivary

gl and garci %98@ﬁc1|ﬁle§jﬁ%r QEGFenaltheSnees forl dny%'ihe@ﬁﬁﬁg‘é'n IPép@lAt e cancer,
vul val cancer, thyroid cancer, hepatic carcinoma and various types of head

and neck careohodimentsubispecific Bn@@dllesmyaypthodrep *(wm@ffathnhgoltqms off ¥B6Ff ol | i cul ar

G ader 1 o1 |1 PSR TP L Pk AP PE UaRCi e Luaeeenloam eglayer ' * ©

i nmunobl ast ik pikt- VEGF Bigedde ahithiedan $t ipeephidd; as iy enghaah@bsdes br
non- cl eaved cel | NHL; bul'ky disease NHL; nantle cell |ynphoma; AlIDS-related

| ynphoma; arﬂﬂtlb@defém¢%$n s Macrogl obul i nem a); chronic |ynphocytic

| eukegpa (CLL); | i 0 kem a;
chroni c nyel obl a 1@ %&I] IT%E@R{&]&% %glllhgklhgﬁh ?t mggmﬁ Jr%quf?s ﬁMu$e0ﬁ§¢%F3§ {lJve

di sorder ( PTinhited tasred@hbinast c@bﬂ?@fdmbn %ﬁﬁv@(ﬂiIﬁﬁumgbd)buﬂlﬁl‘}ﬁh‘V}Odfham—tht-

associ ated w th phakomat gs ede .(such as that a h brain
tunors), ancfhwar@gs hgvﬁafitfﬁﬁ‘éent[s preitigitiestisee Valsigin: gnfuil %Jﬁq és?p ature

conposi tion 30@&19@’3%37%@1‘30@0 SO0 Ll PPrauBlckeN let Ela'Fi\SI?‘ 039efkioogfers to
a conposition useful in treating 5cancer conprising east one active

t her apeutic %Qé+3t659)eagd ‘kibhathihotedroemeagentsee, e@gaﬁrﬁl BxewfNd¢. her3d peédd).i ¢

agentﬁ (ant ncer a nts) incl de but are limted
A g ¢ §

chemot Rer apdUbHEPSGERASUDOHeR Ry flafPs MR a@%ﬂ?egmg&&cgpaﬁ?%ﬁsﬁaas agent s
used in radlea{teb@rfoﬁIhaaﬁgxnu@ﬂ&%a{wéreaﬁﬁaaIn%l@al% éwoaom/oﬂ;%mmmsogeneﬁ S
agents, apoptotic agents, anti-tubulin agents, ot her-agents to treat
cancer, sucHinksngamiojor n1<0|%1&m1l2>dammr lﬁ@ém@QtS (sast & gcﬁﬁd’aémtﬂ\bnéﬁé 989,n

epidernal gro f act pLar oni- s |ne ki nase
i nhi bitor), PR P65 o0 eeézg%?:&s)l iR} %Sl‘tgﬂae‘g‘%gé‘?ﬁfrstt R
derived gr owiRpédaGt amboafyslqsete% % K@stgln,,sJAeevacvnIrﬁﬂzﬁmlmst(m@;awsam)), a
COX- 2 | nhibitor (e.g., celecoxi i nterferons, cytokines, antagonists

(e. g. 20neut rlaPP Zsg AHabogs| teé%r)ol@gYafior mah@gt%spéﬁ@%ﬂtlmﬂ%ﬁ%ﬂm@t 5¢%1 | owi ng
15t argets Er b I lf—‘cff r VEG-
receptor(s) eb%?‘ﬁﬁg‘? et%gthlds%cft er '%Q‘fc%gg?l ygABaéﬁ éﬁ% ghﬁ:%c mé/ca Snaggents,
et c. Conbi nainghkishdii&v €difv) dingeralszo,eigh Grutsbe dMi et ak, hla]mmumﬂt LEN(1994) [00119]
As used herej "{reat refers.to clinical interventiop in an attenpt
£ aiter ¢ he ARarAN SROTRY S IR AT OTEARS G1oCHBT, cleinguits Aot . and
can be 20perf %%golelyh@@gf)cgo -§ophyl axis or during the course of clinical
pat hol ogy. Desirable ect’'s of ‘treatnent include preventing occurrence or
recur 2&énce of di s[é@@fﬁ,] Eagineeried fintorodads veiymibreens malke finvtishatentigaf any di r ect

or indirect hol con uence of the dj sea reventi ng
et ot s s, R Pea SRR SRIGH Situbless B l5p oLt R bt on o
pal liation qfg de(%/@bzgga@)e state, and rem ssion 25or inproved prognosis. In

sone enbodi nents, antibodies of the invention are used to del ay devel opnent
of a di sease or c{p@er&]éﬁhe antibody or fragment herein also includes a “Dual Acting

FAb” or “DAF” comprising an antigen binding site that binds to VEGF as well as
30 another, different antigen (see, US 2008/0069820, for example).
[00069] The antibody or fragment an antibody used as a VEGF antagonist

in a method provided herein provided herein also includes multispecfic antibodies



[00120] An "effective anmount” refers to an anount effective, at dosages and
for periods of tine necessary, to achieve the desired therapeutic or

prophyl acwocorggd48. 30[ 00121] A "therapeutical |y effecPCrErPanmoni228 of a
subst ance/ nol ecul e of the invention, agonist or antagonist may vary
according to factors such as the di seasys state, age, sex, and wei ght of the
individual, and the ability of the - 42 - substance/nol ecul e, agoni st or
antagonist to elicit. a_desired response in the individual. A

t her apeut i caSI9gsEiPeein KZ09REEALS . WVQPAY/QRI2SZnAWRIZOENOZKA 3% oxi ¢ or

detri ment al t t / {51t nist are
out vl ghed By Cone Phar oo AR REE BRG] Frsppatuigite Pl 6

"t her apeut i CADA 487922 abd WO a4 793r Efanded of bBspanifde NEGHT ansiboding afdeody

o U sor der P St Qeu i RohlYEOF AR ofhbio LdpadsbT Tyl *o7c°

ther apgut i cal\w2pf Weeioo¥ s a8DUVE @ - PO ) IS (08 M G92d Y ¢E GFIBD G RRY ) O

cancer cells; reduce the tunor size or weight; inhibit (i.e., slowto sone
extent and pNeRetHEBP7OOEGCEcRAYer cell infiltration into peripheral

organs; inhibit L. €. ... Slowto.sonme extent, and prefer.abl top) tunor
nmet astasi s; inhi 6?)607(0![] O‘E%olﬁﬁlage;aét 8%@0 dhBre VdEle\l?lﬁs,b eﬁd?i%w%lﬁg?épive to sone
extent one QepdTRice afd/of RROW EPEOf bl dFGhs WaluRal lhGireanaRr . To the
extent the drug can prevent growh and/or kill existing cancer cells, it
can be cyt oSt@¥aeinaMdO8oRGIH Ok RatuRhersienEeBOHP matrials weich Moultbeut i cal | y
effectjve a IS -1-nhi.i . di nment,

t he tﬁlgrapegﬁtllég% el@1&%(3?5@2%@édgg%%n#rqgiééageﬁﬁg%e&nfw‘%hggﬁ ﬁ]‘g@é%%g&?ﬁe survi val
of a pati entinclhde angineerhoabodi amehdthert greteinaesap et hogableinaedduecdlues. anount
is an amount that inproves progression free survival of g patient.

" Progr essi odNSPRE eaRpdiments: ananthody ihairdied (1 bfoggreatergham @ ﬁgwg’ffﬂglafof tinme
during and af; Bt r; L6 Nshe q di t o d iy sessnment of the
treating ph)a/as?lg‘?%isgf&ﬁveegwga({?%ﬁm%%g (Sgﬁenepﬂ)sd’ %ll(fslegsggl%does not becone
wor se, i.e. emtedsneant, tppegteetwmn 99% by wedt 22) toA degreephif] caatt kcalbthin agf f ect i ve

anmount! refers an_ ampunt ef.fective, at dosages and for peri.ods of tine
ecesdiry. demaihi b e ueSipdd wigafiuEpretrestiee brysfdaldy but not
necessarily,examplea SpiRhiARRYMP 8&ubratB0DE(I) %0 HEMBgdnRits BPISERL BADIH @idef O OF at
an earlier stage of disease, the prophylactically effective 25anpbunt is

| ess than t hHedudng epwatddoaingyordifiens usitg, Sorcerample, Coomagsghinapr sthver t er m
cytotoxic agent Ispﬁged“a%ﬁggé‘eiﬁl%fu ed t‘ﬁf rea{lt?bé A s RRhANGEoh fﬁ%m'c% 'f_?lhéesr or
prevents the function o el 1"§ ARy 8 CAl S &S *He T UCTFER  Of M S T 8 The term
i's intended gt GeabtileWdth poAsht OB tHel e boS0S REl drfvignmetwWilllnot bd Blesent 125, y90,
Rel86, Re'", sml53, Bi 212, P32 and radioactive isotopes of Lu) )

chenpifer apddidinarify daweveaoeolgtedmatibestyr witbheprepated Avpdeast op¢ PeHIGHIRA| oi ds
(vincristi nestepvi nbl asti ne, etoposide), doxorubicin, nelphalan, mtonycin C
chl oranbuci |, "daunorubi cin or other intercal ating agents, enzynmes and
fragnments thereof[08QHN ‘@atine ahitoddydsi” arcannyliebeterotetdtheric ghtcopiotdinecs, and

t oxi ns such as snal | ecul e toxing or.enz tjcally actiyve tqgxins of
bacterial, bRyl @Pﬂt%ﬁ’ COmPeEH Ogfwﬂwﬂ%@gh@gﬁalpwﬂiewslgaﬁ@ﬂbr

vari ants thereaf (1aidinsh&aMafi 512 ¢Raid R ARG a Hea B EHai FRNGRY cRGRAE S di scl osed
bel ow. Ot her cytotoxic agents are described bel ow. A tunoricidal agent
causegSdest rdigifidmbaid, Hhuerthe nusibles of disulfide lipRage24iried ahwingriint havapeut i ¢

agent” is a chem cal..conpound yseful. in the treatnent .0 ancer .. Exanpl es
of  Chernt hor BBGaET LGINTam Aoy A iseYrés igh BbAee JbraRE s bpa and
CYTOXAN(T) Gysliosplrsedmmaclitin disk¥ilde BHUEAN HaBB hea§tham Hay atibdecddhd a

i mprosul fan and pi posul fan; aziridines Ssuch as benzodopa, 10carboquone,

. PoS| \ .
met ur edopa, vardbladedepa( Ve folaveadi byi svewmbes @ genstant dempiasi Heeh lightchainng
altretam ne,_triet el am i I al .
triethiyl ene agﬁgghﬁéﬁgﬁgﬁi%g}l é;%rgi ({\;rL:) ﬁ%{%??ﬁﬁ?@‘@?@%nﬁa&tggghg{ (e)Iglgdért]}ilens
(espegoal |y dousth@tdaaiam afle Highd chlbiacik ARG, witlethedir&-dogéthhipeaacatnabi nol
(dronabi nol, MARINOL(r)); beta-lapachone; |apachol; colchicines; betulinic
aci d; a 15cdwproehnebiand thedightrghaip vanable dempiats aligned vatube velecan
( HYCAMTI Ng), CPT-



11 (irinotecan, CAMPTOSAR(r)), acetyl canptothecin, scopolectin, and 9-

am nocanpt ot hecin); bryostatin; callystatin; CC 1065 (including its

adozel esiwp 20evmed48si n and bi zel esi n synt heti ¢ anal ogue®LI/Erodapbazks ot oxi n;
podophyl i ni ¢ aci d; teniposide; cryptophycins (particularly cryptophycin 1
and cryptophycin 8); 20dol astatin; duocanycin (including the synthetic
anal ogues, KW2189 and CB1- TML); el eutherobin; pancratistatin; a

sarcodi ctyin; spongistatin; nitrogen nustards such as chl or anbuci |,

chl or napha2|4?§la11b 6&9%,@/;9#% Farticular patne 14if eesidueparedsligyed to form an

mechl or et ha phal an,

novenbi chi n%ﬂ%ﬁg#ﬁeﬁ%&%‘t@% lﬂgr e fl%{sdﬁ?eﬁgyg{ia?g%%ﬂlﬁﬁ%gﬁgr aci | nustard;
nitrosureas such [680723 CBirarfivatialiie regtér "air Ozt abde dx,)ma‘uof efrursdiitibedy Fdensst i ne,

ni musti ne, an rani nmust.i antl iotics s enedi ntibiotics
Cem o Monr i amerreaaldorRming a hhe ShF e b gam e ARG o R heant c1 n
onegal k (se&qari§bld-domAO&Mhe RPN chith i maybish refed@U to a§3\/Hl’83hé-8§ﬂa(bie994) )
dynem cin, including dynem cin A an esperam cin; as wel

neocar zi nostdamiain ohelptrmam Iamsdb¢ eiferrasidoah Hhopﬂbesgldwnwéreedgmﬂy

antiobiotic ghr onm | aci.n | no aut hr anyci n,
azaserine, B[ﬁ \B‘ﬁ é)ggf fbf?g‘y/ ‘f&%t &I © %15 ﬁgquif@

car zi nophi l'i n, CI’[OO(DHZ»I]}’IZHef‘tbﬁm “@h&fabm@aﬁéwte,thediawmattﬂah@ﬂnrponﬁi@is@fum cin,

6- di azo-5-o0x0-L- - 44 - norleucine, ADRI AMYCI N(r) doxorubicin (incl ud| ng
nor phol i no- d@xablaidiosiams defgf%rrfresmﬁlﬁhldlm seAvgBscorprigcdntibodies and are used in

2- pyr gl ino tﬂ%%ﬁ% a%h'ap&”ﬁc@f ﬁ 1&95§An@1)oocr1]ffdr n!ég)aﬁic ar ?n?t? eyor ci n,

i darubicin, marce S 'suc henollc

aci d, nogal difredvr, tbé varoiyiity mnotpe@ilpmsmbmxedahtd‘ulgh@wm varlaBmﬂamwﬁs n,
quel anycin, rodorupicin, st r gl grin, streptozocin, tubercidin ubem mex,
zi nost atin, of Ghibs n; Il SONCERIASA oF 1hressseRTeRs S8 HERSERBRRE SR 5-

fl uorouraci '(H(Vﬁ{ Ee%th Jl%é [\ lﬁ‘%hﬁn%ﬂéltlﬁ%gf%%§ %Heﬁﬁ véﬁabgfﬂgrﬂ&‘ﬁ | e pBENOL T EXat €,
pteropterin, trinetrexate;” purine anal ogs such as fludarabi ne,
6- mer capt opunghie ,comsler\&mppmqme of vimiablgidorhaies arpyeniled Wik ﬁamn@rlo%umac h as

G deodyur ai BT B ribla Gt Gaibre hBisanat Rl et CSRAFBORHs such as

cal usterone, wae%mtlﬁ%@l%pﬁﬁgﬁ)b%%h@et cBRfi $urASd2 08k neci¥B Bl tthi@s HANEs,
testol actone; anti - rénal s such as ami nogl ut et hi m de, mtotane,

tril ostane; Wl@ph Eor@clpdp&@pneqﬁngh@w igsome g8ses forniing paref), (ﬁle betegiest one:
aldophospha V60 evullnl ura0| i ne;
15best r abuci’l fgesa ef%ﬁgm r a%lgtaée he&é% ]glr?{ mecqosc‘fé)rrg IIV%'lbﬁ’e d?am guone;

el fornithi nereglahd arfek, ivith R Hwtsaﬂccﬁn ti otB@@hhin| enetibigé aogthe Ebehiatigalok them
nitrate; hydroxyurea | entinan; |onidainine; maytansinoids such as

mayt aRSi ne awcAnBAMNESHE o8 antibodisg (seedtrdat ol ofegveresn &f Prupiaahmml ;
t
D eyt hyar A0PRORR D BOCPAIG B N dinudeBF A0 T8 ds, M

Nat ural Produg?ls). Hu@mm&anMamsazremammhvhd zlmmtly 1n$1nezb1f1dmgmf an

Spi roger mani unh enuazoni c CI d; .triazi qu é

trichlorotri®@f vf’Ya%aﬁ@nﬂs?q Hb?"lli‘é?:‘b\‘?é’souéé ﬁ‘éeli P?fgpnﬁ PICh @ PHICPRLOMcuri n A,
roridin A a’lﬁtl@@%‘b@ﬂ}'ﬂﬁ? ann%@;‘} B@;S’bndé’ﬂt%@ﬁﬁh%xfcﬁ@' SINE(r), FILDESIN(r));
dacar bazi ne; mannonustine; mtobronitol; mtolactol; pipobroman;

gacyt @8ine; ar abl[ﬁa@lﬁeTI%(ligAt cha@isy ;of altfuhnd&pﬁgmmamglwim,hne) fgom aff)AXC]_(r)
paclitaxel (Bristol - ers ui bb col o Pri ncet.on A

G erophor -  PEECAASINT Fo CHTTSRPRT HARGEARET HEE Y Sotiat AIAcs FalPT SEF! L axel

(American Phay smrciasbis @1) R6d BRIt anfiab AT REq@ncds| JFNGY EohstaBNEbnTAWOTERE(r)

doxet axel (Rhone-Poul enc Rorer, Antony, France); chl oranbu0|l genti t abi ne
(GEMZAR(r)): 6-t HPOFArPenendingon ks emipoasis seaecncaeefibe eenstane dompiasi num
anal ogs suc o V,

pl ati gum ue'?) 5%%%%%%& Q%)%Hﬁib?agésﬁp I&lﬂg%g Obl%ﬁngg‘]:at%r onagSE’”&/‘?alrft(I(:5 r%ﬁgérie%\%

( ONCOD N( 1) )claseesalTheteadre ﬂve hej iRVl immacgobiliis: (MAVEDBIGNE(IG,)and - 45 -
novant rone; edatrexate; daun onycl n;, am nop terin; i|bandronate; tOpOI SONer ase

i nhi bi tor RAgVDEBHseVEIA Pﬁﬁ‘teéﬁiw@f‘}’ he Fusther fimldﬁfé iptonrbglasseeEsqigiea esuch as
retinoic aciy e a ) ble salts,
aci ds or dergvé’ﬁgéégg%} Qg % W%b%v%hm%%ﬁngg%%Pﬁg@?ﬁl@ of two or
nore of the 5above such as CHOD an abbreviation for a conbi ned therapy of
cycl ophosphani de,



doxorubi cin, vincristine, and predni sol one, and FOLFOX, an abbreviation for
a treatnment reginmen with oxaliplatin (ELOXATI NTn) conbined with 5-FU and

| eucovoviwo 20ditod4enal chenot her apeuti ¢ agents incl ude Pha/EPRII0062202E agent s
useful as antibody drug conjugates, such as maytansinoids (DML, for

exanpl e) and 10t he auristatins MVAE anb7MVAF, for exanple. [00125]

"Chenot herapeuti c agents” also include "anti-hornonal agents"” that act to
regul ate, reduce, block, or inhibit the effects of hornones that can
pronot e t he §gFEsond¢e thegliderent dafgessgld mpfuneglobplinsyse eetasth B, Sy eetilc, or
whol e- body t ent . - I i ncl ude
anti -estr ogdrd by T Dh S S RS A BRI C Eop A )

i ncl udi ng, fdiffereniadises oftimmutiokRbuling it wetlnkgoNalaMAREXibyd bareeadiyfian) ,

EVI STA(r) ral oxifene, droloxifene, 4- h&/{dr oxytanpxi fen, trioxifene,

keoxi f ene, LTenaxa0Ee, AWapei At oeléiar, aREnmeRPSY- i edi(Pe fe Saunders,

ant i - pg ogest&l onRP; = r %Rﬁ in.agents that
functi !(g)n to @;({j’ppregsggtrahs%uﬁ %%Pm?l&éaﬁ{eo%%eéggkuf%%&fggé’am %ed bBiaeuti ni zi ng
hor none- r el easalag drownwoeal ¢httdRédci aigo of dtesansbody wgh bPBANEre) otherd ELI GARD( r )
| euprolide acetate, goser elin acetate, buserelin acetate and tripterelin;
ot her anti .-é’ﬁ_ﬂtr%]@é’ﬁg r{sepy as flutam de, nilutanide and bical utam de; and
aromat ase i nhi bi te6®7d] hate e BLl-14 SNHOER, " & RIR AR dy WinaF wiegu! at es
estrogen production in the adrenal dlands, Ssuch as, for exanple, 4(5)-
25i mi dazol esintibedyiogé usedthierami thegrcBCABEY 1) refedest antibody én H#s sybsARDABSI N( 1)
exenestane, .fornmestanie, .fadrozole RIVLS r) vaorozole, .

FENARAC ) | ePB5OPE Thann BER s ok aarhbape. ThATSHS perishlary sefr
definition qb aﬁ'ﬁﬁtﬁﬁﬁd@&ﬁiﬁpﬁé@(}if%%hﬁﬁﬁmaﬁcdnlf&hHﬁiﬁﬁ réigphosphonat es such as

cl odronate (for exar’%Ie . FOS(r) or OSTAC(r)), DIDROCAL(r) etidronate,
NE- 58095, ZOVETA(IP§O%3] 4 dnaked @ntibwlys dpithe phepesesrgren ISFZUBMMW)MUS

al endr onat e, i L tiludronate, or ACTONEL(r)

ri sedr onat e;noagﬁag%%&atgpata%é}é%?%%%?Kﬁgll%@'di oxol ane nucl eosi de cytosi ne
anal og); anti sendeo®is]gonubbepfiag@snts pedrpriselagydriyort bfame ntabidntibodg - 1 nhi bi t
expr essi on of tgenes in signaling pathways inplicated in abherant cell

prol i ferat i dhefeshbheosaprising the autigsnebinpEregighhereph f Exqppessof apfigodpi der nal
growt h fact ' Ci . GRS ) vacci ne and
gene t her ap§ﬁ K acgluﬁﬁgésl,ﬁdé E@fg%h%@?% AR} ek r’)&qvacclzl-ghqggaEEUVECTI N(r)
vacci ne, Sarutiv@dNeDemelevadrmoi aeibotdWRIDEERECAN(nd)melopmcsarmitibsdied farmhd bi t or ;
ABARELI X(r) frrrRH; N adga}.ti nib ditosylate (an ErbB-2 and EG-R dual tyrosine

ki nase sral ITTHBPRERAYE T1A$AIBISt or al so known as GWB72016): and

phar maceuti cal | y (a6eRRtEmphi Badstion oP&ithDdRE pARItMAWMEStRAI Aigef the
above. [00126] A ™growh inhibitory agent" when used herein refers to a
10conBdund dindingrfeghentareallpd Cabi’ draghients, epcbwiith agidgle enfigeatbindingsiton of a

cycl e pr ogr dodegrtl “EC by Rhe FRER BosRAL e i RER eh tB e hat
induce Gl arpepsih tRathdWt plRERe Babgstragridrasigl 6ad twd diffiasie cohbek®y sitek nCl ude t he

vincas (vincristine and vinbl astine), taxanes, and topoi sonerase ||
i nhi bi tors swéps €8 ¢apablgef krostiiekinganti®ant i bi oti ¢ doxor ubi ci n

((8S-cis)-10-[( inR 02 1 -t - a- | | - . .

hexapyr anosyl ) o 9?(5%)?8%; isot?ltetg{drna yd%{%t?oé)!dg,f}%%em W}}lg}rlg)%?/t?lél-s('lr%(/)glrp%)eg/acet yl) -
1- methoxy- Snfigembiplingade n&dorenembodepentudives-ohain Buspecidsiconsists ef eposi de, and
bl eonmyci n. Those fage ts that arhest GlL alsp spill over into S phase arrest,
for exanpl e, dUBRIACTANENCAN-§d B HElk-dgthvasiable oplai s @riighh mogriovdRR,

dacar bazi ne, I : 1 1654 16 t By X «fuk upr-our aci |,
and ara-C. é&%%@%ﬁi %gﬁlﬁgﬁ dglﬁmc?négié@fs %gﬂ?ﬁ@%ﬁe{eﬁwﬁﬁ%ﬁﬁg& %géﬁs of

Cancer, Mendefisdhrdoanath dagrbeebyal ety linked dytadiexihle peptidellmder’ ©eh Ithat yiel e
regul ati on, .oncogenes nd anti-neopl asti.c drugs” b rakam .et.al. (VB
Saunder s:  PHIESHE! Bih s PAGOE sABpRRI | §mse 1ot st AREHELD 1BhEYY | axel
and dgget axalh-chai Bpe6iddICR s i@rthid ToRRitasy thiee tHGTHMRE o2oy¥aWw tree.

Docet axel (TAXOTERE(r), Rhone-Poul enc Rorer), derived fromthe
variable domain interact to define an antigen-binding site on the surface of the VH-

VL dimer. Collectively, the six HVRs confer antigen-binding specificity to the



Eur opean yew, is a sem synthetic anal ogue of paclitaxel (TAXOL(r),

Bristol -Myers Squi bb). Paclitaxel and docetaxel pronpte the assenbly of

m cr ot ubuwe=0fraess8ubul i n di mers and stabilize m crotubeCegEPRy1ps2ENt i NQ
depol yneri zation, which results in the inhibition of mtosis in cells.

30[ 00127] As used herein, the term"patigent" refers to any single aninmal,
nore preferably a mammal (i ncludi ng such non-human animals as, for exanple,
dogs, cats, hagrses, rabbits, zoo aninals, cows %i s,. sheep, and non- human
47 - pri menEB99% JHOwENeEIEVER 8 singlentariable flogains(pr ﬂ%@f apFecemEBiYe t he
patient herejmn, i . " siuhj . LALELS any single
P subj ear 1fesHERES cific for an ahehF Bl fe s EibcomBlihlphd 2

experi enci ngnogehakhaghet b éneadchifiomey than fhereatisd lgnding 58y npt ons, or ot her

i ndi cators of a L Qgeni i sorder. .Intended to, he included as a subject
are any subj ect SOMAION T obifastient GaiipRlESFeY - et Pa ot GRGRng any
clinical sigRnRinsndeRSonnsIHOLEGIRt HOHAh e he ITshePhARTAPINRSIr&al studies,
or subjects once used as controls. The subject nay have been previously

treated wi t voastasirtonpameid ayehe heagy chan. &ab’tfragment. diffbefremidjabet may be

nai ve to an additiaqn a t(s 10 bei n ed when the treatpent herein is
oy ted oM AW he BHRONESY 0 0 RSO RS S OB ot SERE TR T St o
exanpl e, an cagini CHEdPhastih€ludiag e oR nRECHRtIRITRDN! tHeCan®gBM}-hinge WM. h

inhibitory agent, a cytotoxic agent at "baseline" (i.e., at a set point in
time bef or e haheSHAAhe desieantignhasein o Fabs n whish thy cysteingrieride({peefithe n t he

t t t i, - , eeni ' bef
treat nont 1 Songin e EfeBRiorIRo B RE ) SEIESH, RAghtfs SRR P uer e
t o be candi dedreprddated dsqaimeiFabii ftdgnsancshwisidid hivediiage agaires dptween

[00129] The term"pharmaceutical fornulation"” refers to a sterile

prepar at i on t@%x qt%eriCF\ergweer% g SLf apBLwﬁfrﬁ%&mqnﬁ%arsiabpgnga~| activity of

t he nmedi canent t ff L VB d whai.ebh- i itL nponent s
that are 20unaccg8§(28bzﬁy S?Ig%yf gﬁ%lg@g S%ngt 81?{(}%%?%%&? ﬁgqg fgﬁjfr%gﬁ% i\?[r)l woul d
be adm ni st emdd/L domains of @0&BBpdA Wistrenithest dbmrims hat present ;1 asegei ¢ or free

fromall livi m.cr qor IS and their spores. .[00131] A "package
neer 85 15 obipepyt R PerrHuf MyceToneyBHEE o gommelGded | n commer ot al
packages of ;Io![ﬁfe?@&‘élltiﬂl&r BEQRLE H VH 2B UIIC@SRNASthat &iabled BRORE Ak fIrAf OF mati on
about the indications, usage, dosage, adm nistration, contraindications,

ot her t her apbaidé¢sired sveieregor antigen bundbrign d@r wireiew 10é sgfac keeged-.pr oduct , and/ or
war ni ngs congerning e of such therapeut roduct di canent s,
erc. | 001501 HeeRp- et 0 R AR AN CRBH £ BB H 135 SRRURET)

30conpri si ngindtMbsaslis. 0PsinRAYRALg, Nevl Yorld 1984l ganens1for treatment of an
angi ogeni ¢ disorder, or a probe for specifically detecting a biomarker gene
or préPein of thd000834gThe tepwy sdipbesties  TelErsrasubady fragmestsovish Brab| y

pr onot ed, dia‘ﬁ%i%%rﬁﬂitnﬁgfg s?['éT, gxgili%b?é i A dm e o ?@ﬁ%ﬁgiﬁ'gallieﬁ)?e %ﬁ%ﬁds of the

present inven I purposes of ‘hon-response t
medi cament ( VH)aosndzjeiad alipht-ekgie vaedbtedotiain¢VLichk syme palgpepidabl y hi gh

rod canent s ABANTENLIS Byeinsr HAPEURGEARS thor o alow patring etween e’ " °

two domains on the same chain, the domains are forced to pair with the

25 complementary domains of another chain and create two antigen-binding sites.
Diabodies may be bivalent or bispecific. Diabodies are described more fully in, for
example, EP 404097; WO 1993/01161; Hudson et al., Nat. Med. 9:129-134 (2003);
and Holliger et al., PNAS USA 90: 6444-6448 (1993). Triabodies and tetrabodies
are also described in Hudson et al., Nat. Med. 9:129-134 (2003).

30 [00084] The term "monoclonal antibody" as used herein refers to an
antibody obtained from a population of substantially homogeneous antibodies, i.e.,

the individual antibodies comprising the population are identical except for



side-effects or adverse events associated therewith that are consi dered by
an experienced clinician to be significant, such as, for exanple, serious
i nfecti orwp20gex8i ve heart failure, denyelination (|eadirmp2aio/om2pgiple
sclerosis), significant hypersensitivity, neuropathol ogical events, high
degrees of autoimunity, a cancer 10sucip.as endonetrial cancer,

non- Hodgki n' s Iynphona breast cancer, prostate cancer, |lung cancer,

ovarlan cancer, mel anong, tubercuI03|s (TB), etc. [ 00134] By
"reduci ng tw@S%lbl@RmaaﬂoalSn%&amW@ ¥i0gerang gatiqng, thebdpay PeRfgranhl t he ri sk of
a side e”e%mBPEIH&% thTlfll&O{Hb %on‘é{'cltoﬁal"hxf i8N SE0hahoDesghd to a

| ower extent than the ris serve resulting fromtreatnent of the sane
patient or ahbbadyodshert bpagiaenktune bhdiscrptieaviibatiésy ladantain stdodidhemesdi canment .
Such side effects |nclu e tFo e set for u[(}Fabove rg arding toxicity, and are

preferably |SH’F12::%P}°6‘HC opaj depodyfypicelly ‘é’u" Ban YibgdpAMPHses n.

[00135f By ' ékﬁﬁﬁiﬁnuakmtﬁﬁ%hﬁl%&mggtw%%mﬁP%EEmgﬁﬂﬂﬁ&hQ?dyb&nﬁﬁy way, the
per f or mance "an results of a fir anal ysi s or protoco th the

per f or mance se@@&naatas pbirmsdby 8 podcess thetinaddemthk y@lﬂcstloaﬂrofprsmgb@‘@rget For

exanpl e, S results.of a.fir.st

carrying our it i3Fetn R ERErE S viglE SRR e BBl 16t ' & 11 v s
anal ysi s or da@bRCfe sbiRcEle frotdsstambethReEl et STESRNshi@radlyisd ffordfa pr ot ocol
shoul d be perforned. Wth respect to various enbodi nents herein, one nmay
use the resuleslipfofgtonghangh pchpodof Aybridomped erasi phagaslnBBOra 25speci fic

t herapgutic ant i body,
shoul a0be. pati ot ua SR iR; RahoiaBe BhGgaTLath ety ALl itline, 70,

provi des netsbquisicé oan bedirtheif ylieng, fatekemple, mhmpm atfﬁﬁnej fdr the tarpet, te@at ment

br edi ot i ng. FESPAeIE B DTS A TERt ©SHPIGET R FCRTE EreHheulre Koat ment
with an antig for
det erm ni ng t Ilkewﬁﬁ%ﬂIY t akgg??g%?X&ﬁ?ﬂﬁﬁgﬁ%ggﬁayﬁéegQﬁP@ﬁQ? - 49 -
benefit fr omneamtlbecbaammrlstrfmhaplyere«btqngetbnrdgl@se\ﬁ@%e,&s amd agmnbslbnaland

netho for o t he the eutic efficacy a n anti-canc t her apy
conpr 15 ng. An0ked & GRAGGHPE: e tein Gely B8Rt col e BB on g tch |
expression I 1@4111y01f11c1\£§éﬁiffe@edt@n@bo’iﬁ’@rﬂ?ﬂe@teﬁQgﬁhﬁ?ﬂfféré@trﬂeﬁé}ﬁn%ﬁs' ent, wherein
a level of GFil'o in the sanple obtained fromthe patient at or above a
ref erence | degifopesdpastreenachgl an’q@%}apf emonpggndhandbody freparattandat ment with
the anti-canger thera ri.Sin nt agoni 22 i ent has
nor eased | pariendgunar SRR Bl o Bt 28 edbiop kR PeaRbar ¢ he
patient is msmcldnkBhntibody lpﬁbpﬁﬁﬁbﬁ@%\aﬂvdtﬁagfeb@ﬁﬁﬁﬁﬁtthw 4rB tiphealldOant i - cancer
theragé In sonme enbodi nents, the nethods further conprise adm nistering an
nc

anti - eancer Qnﬁeﬁt&@WaE@rPdrth‘Frﬁglnané@iﬂu%ﬁ agoni st to the patient. The
i nvention furt her ﬂﬁsm&ﬁhﬁpqﬁm{o%fon% qﬁ‘&lg{igs ﬁl@%ﬁ%‘racﬂep ﬁth?@ﬁﬁb%@l The

met hods corrprlse ete mning t asarrpeo al ne patient has a
| evel of VEGsibematobainalfome aaulbseireraﬁmnemlogmebus poyehl @b afiiasti erdigsgamh

effective anount of 15an anti-cancer erap ng a VEGF ant agoni st
to said patileﬂ‘t’t,to\?\’ﬁéf’%%ﬁ}le ﬁ%re@aﬁe&pm@ PRt &g anfipo ‘g’otﬁba”é(rﬁﬁ‘ﬁtb‘i%nts the

met hods fur trﬂeﬁo&.OFmréxﬁﬁFedme%&{oerdnglgaﬁgealteg RN ysRIENLCBIdah& Fith (1 Second,
third, or fourth agent) to the patient. A Detection Mthods 20[00137] The

di scl 8sed marésedsinaerdicassayts pade/tydeviraty obtevienieast incleflinge forgkampled

Resessi ng Adht Buvidare by b Fegt RobS: flb SRl Gy 2 H BTN S For "

exanpl e, aca@sdbongal HPBeINRE NOES): 043- QdSlﬁ(l@BYPmIaH@W et@dl PAhiiBescqul d provide
a bl ood sanple before treatment with anti-cancer ther apy con?r|5|ng a VEGF

ant agoni st drtfordierMdgiglal,dfold Spring Harbor Laboratory Press, 2" ed 19
Hammerling et al., in: Monoclonal Antibodies and T-Cell Hybridomas 563-681

30 (Elsevier, N.Y., 1981)), recombinant DNA methods (see, e.g., U.S. Patent No.
4,816,567), phage-display technologies (see, e.g., Clackson ef al., Nature, 352:
624-628 (1991); Marks et al., J. Mol. Biol. 222: 581-597 (1992);, Sidhu et al., J.



25VEGFi | o in the sanple could be determ ned and conpared to the | evel of
VEGFilo in a reference sanple or to a predeterm ned reference val ue,
respecti weDyeo12Radi4@nts with an i ncreased | evel of VEGF PoTaPeolideres fied as
patients likely to respond to anti-cancer therapy conprising a VEG-
ant agoni st, such as an anti-VEG- anti boyly- The nethods may be conducted in
a variety of assay formats, including assays 30 detecting protein
expression (such en%z%gme i mmunoassays) and bi ochem cal assa¥s det ecting

t37.

appr opri at e Mek F{al333(Det &t WEOPR L6e ceklp /et dHolor 4@ 187 id8Rte of such
bi omar kers i j { GLl. 1 t] i ding the
sanpl e w11 B F IR TR e R IO U b P P b el &

ant agoni st . 7iypinoaMerhady 284025 $19132@0e4), add t¢El@Eel dgdes fior proslacipg e obt ai ned
fromthe patient at or ove.a reference | evel indicates.that a patient
w1 1 esponduingh e Gl R aR B R e PR OVECR R PYSER, ot

5[ 00138] Ongp@furdkioblilih bet Glegéﬁ’ééjbr%ﬁix@ﬂu%anﬁﬁh’iﬁdn%%l‘o%l‘iﬂ siEEi Rk HeBY tO the
application of diagnostic tests and treatnment with therapeutics, wll
recogni ze t hvag, Wilh I /24893 WD &9/ 006 s B WAy 337351 WD d9AM0 At al ways

e occhs: onakiy Thgradie SRSt P ARPRR P R P ie Fitgmont of

the attendi n3sphyss) Bt @ates RN NYaS il MRnminst 7303pPr3opUisaPgesoNsse of
treatnment for an indivi éual gatl ent, based upon test results, patient

condi ti on and4n&t7epy45.8A¢ h 0,8%5; AR5 dah; BRPetIeree S.60hale Maikseen be
occasigns, for 6 . L& a ] o] raat ati ent
oth L8 e AP g RET S RSHED Ahalerd o ANDRAAE S6b (6883, P

parti cul arl y19®hHsMorsnt NaMECFCS BT 2@0RI( 53%!); Higsetd e/ danaré Banedinahnost i c

tests or fromother criteria, 15particularly if all or st . of the other
obvi ous. t r eatinft-opt 19RE Neaberesphalke Trleshiol dhes 251@0e) A Carerei pat ed
uhen given uhlyfty ARGt Hdm REATARRoL13: 65053095301 1 n further expressed

enbodi nents, the present invention provides a’'nethod of predicting the
sensitivity of a [pa®36drifhetrootackatahenitbodies hemm spetificaliynmeludt Heltriayeyic”

I, Si VEGE t i st,. dicti t her. pat i t.wll
201 b5 bona erPLERIicEmy T & PeiiReRtiegicery ATt Caile SO Sbmpr i si ng a
VEGF ant agonjoatolodoRB RS éttdfoRBSLes Lt tel Hearti®Y8iles B8 WEERIn @ phtichRe sanpl e;

and predicting the sensitivity of the patient to inhibition by a VEG-
ant agoni st, sehaeeorbelmmgmede epartowldrengbodyrclagEGriubslass, vdrilegheotamaindesf er ence

oot ect oA QR 38l Mol s B RS b ok P o
a patient wh@tibsdisd&RBeld EdnDindiidey ispétiesdr beondingdh as@beramtibedi digssan cancer,

i ncluding, e.g., colorectal cancer, gliogblastoma, renal cancer, ovarian
cancef? br eaybclagnesetell pnisrgnennigof s@.cé antihagéss| oylopgpuiergxhipéehf rent or
metastatic "&%ﬁi@d 1518!%%}&}’ e?cti'%[tgg% % éfjs’?é‘. B No, BN 623 LG Mc%ﬂ?&{ erldiNPAYGI N,

e.g., netastatic panCreatic gastrit cancer an ung cancer, and
30hence is |UkeByoB5l-0&Ed 1084 )) r €ainweittantbodieomcida PRIBIA TIAED® dual who is
not suspected .of havjng. any disorder.. For assessnent of nmarker expression,
pati ent SampPEBodiethergie 14 sisep gl proprcd e ant _dmso@eéwﬁé?ram Hucl ei ¢
aci ds producgdpiy, pr'oé&ceﬁ pyheseimbhZingM¥calfe HRRkeys Wil e ARESAdF of the

i
present invention. In the nmethods of this invention, the level of a
bi omaR2ker cantefmst.det erm ned by assessing the anobunt (e.g. absol ute anpunt

or concentration) he,marker.s .in a_sanmple, preferabl sessed in bodily

Flutds or excr et IBAE Ao bRy detsarapreuraodi & G LHPRAFS S 5 modi |y

fluids or se®i®érdOftibegies that shtaAaMMh@sal s@ylehe Rirkee flonl AMEMIhAN | ncl ude,

e.g., blood, lynphatic fluid, sputum ascites, or any other bodily

secretion orimgamogbple InheneestbodirnentyphumasiierddniiBodieianthumani ncl ude whol e

bl ood, plas r . j B I of a bi omarker
rrﬁlml*ﬁll%g#églsxlllg Fre@ﬁyemq %{tfb‘é&tz)' 1¥1%vh%h }%tsfaﬁgss fré%sap JFihe

in such bodily cretions’’can soneti referred in

Ci r cusst ancascipleaf fe adpladed d§ irvsdia i NBTVFebhOfon-Burhéh §pies (dunoat e or

i nconveni ent. However, the sanple to be tested herejin_ is_ preferably blood,
nost pr ef er #B1Hody) sBeh 3 BRYE. 1t hakiile OB AYBYMEE MEiMathavingibe desitedEDTA- pl asma.
In one enbodi . . l 2t - pl . e sanpl e
may be f roz%h?aﬁélgétﬁ@@g@ /ﬁe%ag?&%rlﬁgﬁ?ﬁhﬁiﬁg% ,FRcrg%l'Ei ?%Sg)gé}gel,u%%d/ or
enbedded (e.g. paraffin enbedded), etc. The cell sanple can, 15of course,
be subjected to a variety of well-known post-collection preparative and
storage techniques (e.g., nucleic acid and/or protein extraction, fixation,
storage, freezing, ultrafiltration, concentration, evaporation,
centrifugation, etc.) prior to assessing the anount of the marker in the
sanpl e. Likew se, biopsies nmay al so be subjected to post-collection

o o o, o, o o M. .




20A. Detection of VEGFilo [00142] VEGFilo protein can be detected
using any nethod known in the art. For exanple, tissue or cell sanples from
mamral s csl0 2be/mofseni ent |y assayed for, e.g., proteinsPOIEPYIIBEI2RS NS,

ELI SAs, etc. Many references are available to provide guidance in applying

t he above techni ques (Kohler et al., Hyfardidoma Techni ques 25(Cold Spring
Har bor Laboratory, New York, 1980); Tijssen, Practice and Theory of Enzyne

| nmunoassays (El sevier, Amsterdam 1985); Canpbell, Mnocl onal Anti body
Technol ogy  (BIEelopulingsereplacssh byepsiesponding nanrhumasisdfiisa FUFEMUS

Ant i bodi es: i 3 | I > FL, 1982);
and Zol a, I\/bh-rli-loc el ot %o‘@ggés‘%"ﬁﬁﬁslﬁ/gﬁ%%%t%?ﬁf%@gg?t%g%%’?i% 30( CRC
P][ e\s/sE GFl Inc. iaﬁﬂi@&d@ or.inﬂlﬁzdgf@{ zrhtfb\c;ld@g]‘: _é"lhm_(moiiﬁcat'mrienta@tbﬁhmdlcdeo @atheon 08 I tevel
o ilo S nmean e ilo isoformi.e. e .cl eavage produc
VEGFi 10 i s rfEiRgody bergymance ol neral aihgniatvet ol ilemPree pr ot ei n,
vari ous assaypst@fifild\uhiorable§st chelan@tANRAIR twio farfAIPIGATRY, iPGhkARazt ed with
an anti body or an anti body conbination (é.g. in a sandw ch assay)

pref er ent i alsuystantiaflyadiofitlwaltyipgriarinbli hepps lserrespond tosacre o 4 muflormanVEGFi | o.
AL R SR R IR S GRS I
one enbodi MafmiAdgRBLIH Semay iThe h@tnahfza@antayd‘dgIo?tibﬁeglfyamnse@gaﬁdo&ﬂpﬂstey for
VEGFi | 0 as conpared to VEGF165 is used. Such at l[east 3-fold higher

sensi tivity a KastEgriphof & igysexgtebuby copviprregign UicGryBsalfypiliet efia at | east

90% by, SDS- I at | t er M ’,4| eavage
Topr odtier vEEERIGNTREPRESERE HU ARG R Gy SR bR 2 0,
determ ned BH250D&FORiEhisig . h¥as@ee32: 2233829 61.988Y, ahd Pikitas Cootrpiar i son t he
si gnal obt ai%ed for VEGF165i s %Elg oqe third or Less of the sjgnal as

obt ai ned wi t¥W*ESP] 59t nef (VEGE Per 30, defresampts. Wit And Hlapddar, 4gnf o) d

hi gher sensi jj.Vit W b anki Wiyl l:.a i I | is
preferably r%%%%sﬁ%a%gﬁﬁég&l g“é 5?1 hlg (§%g5g)vr?gé<+1rsrh@%%¢l§?)g ?A\I’gg%&%plrg%?er red
t he sensiti A3t \036ali03YECEIS) dilsrlaind @ass, (A#f.dVm BidedinlSA286438dll 994 )7arfdol d,

8-fold_or 9-faql .gher 0 r the long isoforns, especially as
conpagé—)d to Q/%Cﬁaltg]ggs'I@?%ﬁ@iﬁ‘%@?e@ge@gemoqi ment VEGF no is specifically
detected. [00145][05088) SPREhAN SntlRHECEIAB WhictEpBisesP@Sil Bhifolatidant i bodi es,
especi ally 20nonocl onal anti bodi es are used and enpl oyed that bind to the

free C-ter nisaavenepwvhisth ogEestiands to thatpd@nianebgdy SaduredbER; Humaaranil/oChaser mi nus
anti body does_nqt bind to ECGE- A i sof orm gonpr.i si-ng..an n cid Ho as
oot ot a1 oRgumaghgiably B KEofee fF heh Db R Ao et g

e.g. at am neragi Bhil@8finiBpeof i hambh Aty tspe My eRcliufed NRuAkOXR] sense is
acknow edged, if the anti body used 25exhibits | ess than 10%

cr oss2P eact iapfibgdyganprigingmsnt upmany aggeibingingvegusto tHuman aigbadienermaci d 110
at 1ts Gt efb@%&'&c@@Hsibgggri%[}%&h%‘r’]@gfLﬁ’&&ﬁ [HHRE bty Vipbiat tphlaéeb&ﬁ@g EGE- A

i sof orms not ving a term am no acl so pre red the
Cr oss-r eact ilibrdrjeswiHdogbeb cdoasadt WanerS JoMALPBiBYR2 238 B(Id91ygMarks pradt vel y, for

both sh f d VEGE i sof hayi f
Ctormnal - AdahPHL: 263 aThg5T ARG aysisbiesh kGproisrns  BYBAN 1 ¢ ant i bodi s
only bi ndi ngn§{1chRPLib¥EHEE afe! rﬁé’cﬁé&edeggrﬁf&l%g Sg}%??iak OMNOADIEfl WhiBbAIES

according to standard procedures. - y a peptide representing or
conpr 28i ng tdwd (vcer Hienapy, et Ratiss, @a3? (W85%5, B@rner ef @,, O[mm@nady, nore am no

acids of VE i synt hesi zed.... opt.i onal | y. coupl ed to a carrier and
dsed for i miifl BAbrn BEpESR AEO AR Puikalhn AR Ae b E BBl "obt af ned by
appropri at e paEmnasonps ¢ mgyﬁ-Hﬁ@@@‘éﬁtmles%ﬁlﬁ b@@@tpsr%dwn easily be
5screened for reactivity with VEGF no, and appropriate | ow
cross-react iagigisteripgithe antigen to a transgenic animal that has been modified to produce
such antibodies in response to antigenic challenge, but whose endogenous loci have
30 been disabled, e.g., immunized xenomice (see, e.g., U.S. Pat. Nos. 6,075,181 and

6,150,584 regarding XENOMOUSE ™ technology). See also, for example, Li et



cross-reactivity in terns of the VEGF110-specific anti body can be assessed
for both shorter fragnments of VEGF110 (e.g. lacking the Cterm nal am no
acid of WEGEnI20)1088d VEG-- A i soforns not having a free ECT@aPadnab22asi no
acid of VEGFi|lo. Various neasurenent nethods are at stake and, for exanple,
the sanple 10may be contacted with an andi body for VEGF110 under conditions
sufficient for an anti body- VEGFllO corrpl ex to form and then detecting both
t hese conpl exes. The/gr esence of |l o protein nay be detected .in a

nunber of welfs NSRS d OBy SinkSp € @Oeﬁb&egarﬁglg(hmw&lbmlﬁhgfal@rated viaa

i unopr eci Bi,LA%L IR SDSPAGE, i mrunopreci pitation,
fl uorescenceutggatl vg% eg%ﬁ Pﬁggértl n& (FACS), flow 15cytonetry, and ELI SA

pr ocedur es for as[Q@(}ﬁ%ngaa mrmiéhymrvaembrle@égmnssﬂéﬂl’anrj“ﬂ‘dﬁmfmwedmcl udi ng

pl asma or s wi de ran assa chni us ng su an assay
Pormat are dyin atlyeo Deatlii s ag bR vargoss TS AT b ohssaons ang
4,018, 653. Tﬁ@&ﬁeh&@éﬂﬂ%f@ﬁﬁ@t@tﬁ%fd@ﬁﬁe@ 1865 td&eﬁa'll&earﬁ'bodl%%&%&ﬂ assays
of the non-conpetitive types as in the traditional 20conpetitive

bi ndi ng assasysHV”Btse‘éleeeagslaq/s’Ha([HsloHZnHB)Jdeddlrc@mtthb'\fﬁdﬁldgLafL%) llmbel ed

The most usdrlrEaRPodBhmury b3 dimisyans KON SHREN B SO RE MBI " The®

sandw ch as%ﬁytldu%fh@béliéee@wlﬂ&y a afiduétdle A @nf@tigpdad spRifhigtyapconpassed by
the present invention. Briefly, inaty E)l cal forward 25assay, an unl abelled

anti body i s dnfhedes. | Kede-gnXa eégr ilamynis 1 3:37 5 (391 JehnsergddVudn be t est ed
broughy | nt t u i

capt urg ant i @9&@%]\4%‘ Lga}%%l%?:lﬁg sorgt%i‘ %ﬁ g@?ﬁ%’@%a@ﬂb%b&)
indirectly, Iedgd, witaraly @p@ﬁnflg carh¢liintiogias tonsestigg off aeetvls}'e:haln only are
streptavidin-biotin b| i ng Eal r. Aft r a suitable period i ncubati on,

for a peri odupftionahandssiablg ixtheabsepcet] {&W?l&l% ?e@ﬁgoﬁaa}?rséaﬁ?ﬁ%ﬁ anti gen
conpl ex, a %{?C%%r?@& 9@@%4@2%@ é@ SRS ANNLALO SkictCBiol MEfLIR) , | abel ed
with a reporter ecul e cap of pro ucmg a detectable signal is then

added and i n(¢2¥at ed, all OWI ng tinme sufficient for the formati on of anot her

conpl - 54 - bel ed anti bod unr eact ed

matorial is wash h@?&@ﬁ oS AeBRGOGs At Scia 40 Y SBRE o ned by
observation ffei® $hORRRRAAFHER IR XomBR ARSI - @éteffﬁhﬁfg%%onér feprgsul ts may
either be qualitative, by sinple observation of the visible si naI or may

be quantit ataelbapgd oo mkenqaﬁgvamabﬂltxaambm tld mestreomen Bdypnsed (mah@ ekﬁbwn anmount s
of bi omarker. |In an, r.nati,ve se n for VEGFi | o,
res pectl vel yS, WL bmfemso ]mm no}OgZCB }nger% %ﬂh%diﬁuafceﬁ opt| onal l'y

carrying a rwwhtalelﬁlsﬁmie@@ﬂHealﬂmBeh@s&wMIDt(mgd @ﬁotﬁlbeefbﬁﬁﬁlﬂéadrf@hl@@m es.
[ 00148] Variations on the forward assay include a sinultaneous assay, in

10 whieh botlpcasighef eheastigciugh doapy (Qhethiscad Lesle/ ddtedidi HAHn¥dusly to the
bound ant i badysy THEREALGEHIRIYGS Py Uihbrof RO el RORGLAIDREG] N L he
art, including y m nor varla Ions as e readi y apparen

typi cal f orw@rathisamasi@hloaps ayid age dsed by CB&Iﬁ(bItiMdl}tClllSr eAbMeantibodsal ent | y or
passi vely bound to a_ solid syrface, e soJid surface is pi gl ass or
a pol yner, %qufﬁgtsofaﬁ%ﬁ%gwl ERIERFTT %L%S%@Pﬁaae PidP éeaval‘abYe

pol yacryl amc@ﬁhpl&yér?ﬁal %E%?ésyr'l@l@%mmYﬁ&rp&ich@?lt&rsé @R/R Lhre BQ*eMWeW' ene.
The solid supports may be in the formof tubes, beads, discs of

m cropkates, or jagyxatder supf@ce sehiall eCfo%ctconductl ng an inmunoassay.

The binding processes are well-known ITn the art and generally consist of
cross-1inking cdvallélBy bilRdildd or LEhE cdli0l3&dsor bi ng, the

pol ymer - anti body ,ceRplI8Y i §.504QcWashgdiin prepasati on for the test sanple.
An aliquot of the sanple to be tested is then added to the solid phase

conpl ex and i ncdBatédPér 48847 od bYl- Ie?ﬁTe I§9lf%ci ent (e.g. 2-40 nminutes or

overni ght if nong genvenisenid-1ang UP@@Hs@“'HﬁDH@sF’} htNMWRrikg- 9., from
roomtenperature_to 40C such as between 25 C and C.inclusive) to allow

3
for bPRdi ng bet WledTXIHE5 i H&30-1835 cafeerFd? antlibhides %Fr’i’ﬁthﬂwunélﬁpfl%)spondl ng

25anti gen. Fol | gy ngotines | ngoatg ongpeyised, Hithgssol i d phase conprising the
first or capture_antibody and bound thereto the antigen is washed, and

i ncubated with éf%éﬁ’daaﬁylﬁﬁlﬂ58e|58 “HihP Hﬂ%& Hﬂndlng to anot her epitope
on the antigen. The second antibody is linked to a reporter nol ecul e which
is used to indicate the binding of the second antibody to the conpl ex of
first antibody and the antigen of




30i nterest [00149] An alternative, conpetitive nethod involves imobilizing
VEGFi | 0 on a solid phase and then exposing the i mobilized target together
with - 55w 2tr1ssepl e to a specific antibody to VEGE mpCTaEPp@ainsazes v,

whi ch may or nmay not be | abeled with a reporter nolecul e. Depending on the
anount of target and the strength of tilss reporter nolecule signal, a
conpetition by the target nolecule may be detectable directly via such

| abel ed anti body. AIternatlver, a second | abel ed 5anti body, specific to

the first antibodf09Y]dRYBs@myiomprae taguied HVYRY aarﬁ@lnl%w%éér%ﬂésé‘&o form
a target-fir t i t I lex is
det ected by (titi) q@.%ﬁ@fm %Q@Z?J‘ g@t%@?ﬁ@ﬁ%@?ﬁ agé Qgﬁfgq}ﬁgm er

nol ecul e", & arsl®ebS (ﬂil?t)heldeemnM-smémerSele(bB) i thervanThavarabecul e whi ch,
by its chem cal . nat} rov' ék%g |1y identifiable.signal which
al | ovs the HORETDESIHR BF TURPPEEACEHS HEAY “FRE" hysPR8 y used
reporter nDhﬁﬁ%h&ﬁHVRj%ﬁﬁU@M@e of assay are either enzynes, fluorophores
or radionuclide containing nolecules (i.e., radioisotopes) and

chemi | umi nescent [RA04 ulFegmework” or I‘Fiblaael]duemam eose agwatd¢-damaiarresidues

I mmunoassay, .an enz onjugated to.the second antibody, generally by
nmeans of gl Lﬁt§ é‘?a&l ﬁ%“hili B’qérlﬁ %3‘5%“ dﬁg ‘?ﬂel 15 be readily recognized,
however, a wi de \aoost yTief exptdsieh €RdribRAfsBah r@dfeaftMYcliug 9 s BXK §8at” Whi ch
are readlly avallable to the skilled artisan. Commonly used enzynes include

hor ser adi sh PepBiioREsEPoHtio Beabaisha s Kabuit andalrat oisitirisef, referd tal kal i ne
phosphat ase, e specific
enzymeg are g%ﬁ%?g fn)g &Et%ﬁlsuseq ht%?:\gﬁaﬁag%g?z %bgen@&naﬁsegr l%ltrt EF&H is by the
cor r espondi ngriZble @oyains oﬁtheacodqﬁlaﬁblabf antibolies 1rc1<iahmyez alExamazl elssm:gthasui tabl e

enzynes include al kaline ghosp tase and perOX|dase S also possible to
enpl oy fl uor 188 SYH5ERt ?é%tua %rrﬁfwlélaﬁf b ARVIv) %’é‘ﬁéﬂ‘ﬂta‘ﬁr SYHECE! r at her
than the chrg ﬁ»ﬁﬁ!‘e@nﬁ&i@é& ﬁghoaep %?tem'ng ofldri ﬁﬁﬁl info! € FR or

enzyne-| abel ed antibody 1s a |rst nt’i body- nol ecul ar nar ker

conpl ex, al |IbVRftle Wirnatle da)rmlurt hﬁmwhmpbxmhwyﬂé]agwmaﬂlﬁlckmmsmeyi anway. A
sol ution containing the approptiate s ate i ded to. conpl ex
of - antfbody TG NI ERABBYE THer SHRET S RPIdng BIoHM AT [ B2y e
l'inked to thgpesndsalir@adiss ( %Vrbﬂgue% S adbt Add Y’ VicSiabrdnSieal Whl ch
may be further quantitated, usua spectro hotonetrlcally, to glve an

i ndi cati on d{abtat)etftahb@rw Cbaln\FE?GQSId@e\ml dhe batprum*,@ﬁng pﬁre@w@esmﬁmbe

Al ternately, uor ascent. 30co unds suc uor.esce r hodam ne,
may be chemdceaﬁr y'© r"i%léfe‘%o oY 55 iy taﬁre&"“&"f ering by ﬁ’g?hr bi ndi ng
capacity. V\Ifsequea@é bmte@dtltlsndyl Wit fiatdaedy BMHahnthEé%d edquengear ti cul ar
mavelength the fluorochrone-|abel ed antjbody adsorbs - 56 - the |ight

ener gy¥ i nduci ng [80&Htan tefTiizinadmed wlhoralyw@emﬁlé@@ﬂ@m@raalt@méan%y
f t th
e 551 on of shifi b e AURR RRAARKAT IS, BOKARO WSS e dBEREIAE W 1 @

al  oned to hintidodyofor hetideinr sdmsaned toaciyaremlagthidgrwiel Kess Imo[mdsess thoﬁsfet er
washi ng of f he.un@ou d 5rea§ t he remainin tertlaég conplex is then
exposed to tAHEAIOR. Broneisa Ew%r%naf DR RHIDOAR 825 PAROPOKE SR ce
obser ved i ndieRpRSmloNE ANERATELR o dFATkth Amﬂﬂ@%w%d%ﬁ%a@s aed ETA
techni ques are both very well established in the"art. However, other

r epor £&r nDnEcmkeébyyunhdmsskmnmonsme@@eFochenuﬂwmﬂmksaEdt or

bi ol um nesc Io d. 10l npassays ,f.qr

det ecting Vggﬁqnq%’ giyﬁgp%ﬁilggnéﬁ éW¥U%@U 8%%%§§ngé§”and
7,541, 160 a%nidnﬁshul?ﬁﬁlgnkaﬁ)&@hlnﬁﬁigeﬁgsli\@f Hgﬁlﬂfdﬂﬁffﬁ%orlskﬁskﬁ@iﬁ pl atforns

for detecting VEG- are described in, e.qg., EP 0939319 and EP 1610129. B.
Kits [00151]deresibedds fon emlé@tlf‘%fha&ﬁl N Nt AceelsScorUisd D1 GBass b3

ranuf act ure @65y LEASQ BY 2098 Y88 (| MNPV ke, TSN KIS 5533, B uSed to
etermne if u responsi ve i -¢ancer

t her apy conmo08 l(r@sa N&@Enan&lagbmmnolTME) 3@1039 aaysp@ﬁﬂ)Hlaszema ecalrier
means bei ng conpart to receive in close confinenent one or nore
cont ai ner nehﬁ@”#ﬁéﬁzaé8§9§P§(“¥@bes and the like, each of the container

means conprising one of the separate elenents to be used in




20t he net hod. For exanple, one of the container nmeans may conprise a probe
that is or can be detectably | abeled. Such probe nmay be an anti body

speci fi c wWonoMEEHE480 protein. The kit nay al so have conralrmPeél10622R8 i Si ng a
reporter-neans, such as a biotin-binding protein, e.g. , avidin or
streptavidin, bound to a reporter nolecije, such as an enzynmati c,

fl orescent, or radioi sotope Iabel 25[00152] Such kit will typically

conprlse the contalner descr bove and one nor e ot her contai ners
conpri si ng mat eril@P¥ Saescirpym élhft%”é%( RIEGAMES eﬁeéhossﬁ@t@éwnts@rarﬁ@w nt,

i ncl udi ng b r&‘?freﬁmoﬂ'ok%&‘i?x rEésl edrnsazn g@?ﬁ'\%ch ra!nﬂB&@r pitldd package
inserts witH rnstructions far u e present on the contai ner
to indicate that [Oh@%qo@mdmdtesmhratl“mduseeabdpm’slséi aspihosd thet iagysdei cat i on, and
may al so indi caal&lﬂﬁg ect ons for el({her ivo or in vitrg use, such as

those descriR5eq 531 det iR & grndard e p R A5 SHTB 28 nunber of
enbodi gent s blfdlhg' Bf %ﬁx‘lex%ﬂ"?oﬂh@fﬁéﬁtaﬁcﬁl & IBNP& Gémﬁfrinﬁhg'tg dﬁatﬁﬁlrﬁfa' ner, a | abel
on said container, and a - - conposition contained within said

cont ai ner, whiémdasnmtcm@tlwbmd@lltfragmenm@bmwﬁ/oarﬁorarattllob@ﬂylembaanespelclesi cal ly

binds to VECEF Le% n té g %es on said container indicates that the
conposition /‘].41 BEORISEE Y val uate the presence of VEGFilo in a sanple,

and wherein the Kobo9dmcArtrdy i BFtdttCluh&ithst %Teﬂt@ltlli‘tﬁetbhﬁo%l@éllab@ﬂﬁeé‘ or

5eval uating the presence of VEGFilo in a particular sanple type. The kit
can further aohprapledo shest regfoni(psativectedpensedindesiar er mn@ Fcist-Sqgbesgri ng a
sanpl ¢;and I C 0 a

pri ma?y andq;s&glé%ﬂn rg’%mﬁo%y%ﬁlgo%g?&e?%@ éh t:sﬁgggﬁ@drvﬁ@?b%%ﬁlgs 5"

conj ugat ed tantibodyadfédctordugction@imchidey@bg bmdin@bﬁﬂ.coﬂnﬁ[e@(bhﬁlﬂepéﬁdeﬁf opt i onal
conponents of the kl% include one or nore buffers bl ock buffer, wash
buf fer, subsYFAPHECIBFGIAF); Farrgceptor hingding: patibRdyréers a@l ssdgisdate (e. g.

chr omogen) tc??étohétf@%ﬁ?t:r O,:;Jhégé’é Ed’sEse?o@M r@%hleﬁﬂélndg%l'l %uﬂféé%erleee Ké{fo sy,

retrieval ution l'es’ (positive negatlv
control sl i d&gel) receptor); #id B- ceﬁacta\taﬂonl ncl ude i nst ructl ons for | nterpreting

t he re uI ts 150bt ﬁb@g Si n e kit (g ne fu[t her specific
errbodl for d iy ‘kfeegg)n RISt Ial E@rmfn(ﬁl Sl e: (1)
a first ant '&%ﬂ){mﬁﬁlng loblﬁlh{ l@é'ak}ﬁ"@hilﬁ 1@cl§@ﬂn§%aﬁ“@ﬁ&1ﬁ%n&m&@%@m gn®f bi nding

to a solid support) %at bi nds” to VEGF11 (2) a second ifferent antibody

t hat prefer evmla@uHq/reguonﬂsAttboughéha/Emda@es ofebpEe ragia qfanPr eferably the
| ater 20anti.bod lneFC O. course it

2o oo R fithopRobfR RS sthinniphfudtiTRe RERRS 1L nIRY Shiinte (Shigh BT D2

versa, when desiyoddiingd siatet@sEent anamlﬁ&ada@désumfe al pesfi 61P0Ys226] 8idiaR] Sone
nmet hods of the invention further conprise adm nistering a VEG- ant agoni st

to a Bati entProgith taheicabesylsiermingy deresf. V- tﬁ@nlééﬁﬁﬁﬁ%ﬁeiléuea“47ef erence
sanpl e. Q hey, %% RES nﬁfnb'énﬂf? kay’}Ye?‘@tdf% P él(ﬁwl%%\]% fhi eating a

patient with &n antt c-cancer t onprisin antagoni st. Dosage
regi mens nnwxbmpbadﬂmmmod@cmnwlpdﬂﬁtdi@n(uﬁthemﬂmbddgs|o|rbgzl récoaprzndy (e. 9., a

30t her apeuti ¢ response). For exanpl.e, dose ma ni st ered, sever al
di vi ded dosESetas s aiF FicaeEr GHodoEA NervicTgt %/fﬁg g@%@%@dmgwy

propor ti onald ynfRdiieRdr Htadt @ﬁﬁlﬁﬁﬁ&%%}%dﬁ%s@%hﬁ%&ﬂ%o%ﬁlaﬂ@ﬁ‘s%vﬁﬁ aff the
t herapeutic situation.

25 K447 residues removed, antibody populations with no K447 residues removed, and
antibody populations having a mixture of antibodies with and without the K447
residue.

[00099] Unless indicated otherwise herein, the numbering of the residues
in an immunoglobulin heavy chain is that of the EU index as in Kabat e a/.,
30 supra. The “EU index as in Kabat” refers to the residue numbering of the human

IgG1 EU antibody.



- 58 - [ 00157] A physician having ordinary skill in the art can
readily determ ne and prescribe the effective anount of the pharmaceuti cal
conposi t iwo 20e2qudi4ed, dependi ng on such factors as the partEreuhas22ype of
anti-cancer agent. For exanple, the physician could start with doses of
such anti-cancer agent, such as an anti35 5VEG- A anti body, enployed in the
phar maceuti cal conposition at levels |ower than that required in order to

achi eve the desired therapeutic effect and gradual ly increase the dosage
antil the desiredOBdch kRN B aemion moseRraan: sEREes tgrion dif¥en dose or
treat ment r%&i%@ec@xfenée% é%ﬁgﬂﬁé 1a(§/a‘%ft9&oﬂﬁﬁl%ﬁ5ﬂs“%1%de%lcﬁ§ﬁﬁﬁﬂ e, by
assessing signs and synptoffs in the patient using standard heasures of

ef fi cacy. 10TDO1B8}eckptoyeindagpAREIC; pibgatytmaist dowheegildjoaaif cels-stnfaat ed with
t he same anti -cancg@:ﬁﬁe@g such an anti.-V GFAf ant i bOd%egaj | east twi ce.
Thus, the i APEGPHTS SET Ol FGeREAE P € aRPLETEY TUPHg 8¢ y with the
sane agt agoniglire B Hc FRYI6h RS @hAR VAt a BINIARUYnSin P AR UhEBoRLE W th the
same antagonist, i.e., treatnment for the first two exposures, and

pref erabl y alarablgdomaimgsnd can lyd ashesserbudiygpearsius assays eatisdesedS@gent , for
exanpl e, an anta oni%g t hat hbi nds to VEGF, such as an anti-VEG- anti body,
e.qg., all wi TRTBEy KT S Hs herel [00159] In all the inventive nethods set
forth herein, thgoaryl-&anaBle-@g@sice (5 vediodScodipratd abavotb@schidids t o
VEGF) may be unconjugated, such as a naked anti body, or m‘:% be conj ugat ed
wi t h anot heridefsicalcigitiee graimofagidi seauense pben I eagesfoun@ueaturgs Nafive- exanpl e, to
i npro hal f-| i f I lerein is
2" oni W01 o, ibienSs buan Be reefln 1000 EuBhEhIGRe Al FRPCRLBRRThGRS) ' 2
preferably hevadAzlisalpes); native-sef[(éht6 himhn [SGDF b egei @rhativersqtiencehe VEGF
antagoni st (e.g., an_anti-VEGE antibody) is the only nedi cament

admi ni st er edYIE a@@a&%el@;.ané@ﬁ@mmem%hcslﬁ@né 6&%&%&19&%@“&% agoni st is
an anti - VEGRapiiPOWN i@l ariafis dMFe4H Stered at a dose of about 100 or 400 ng
every 1, 2, 3, or 4 weeks or is admnistered a dose of about 1, 3, 5, 7.5
10, 15, or 20 ny/[RglE\ehkyvdrianFc &giar cdmpesksan dineo dodeequeepchwhadim ni st er ed
as a spngle se .or as |tiple doses (e.qg.,,2 or 3 _doses), such as

ot usione. © $B96 18 HRRObLt RRo R 50N bhat T BT BF G0N Rbe . af t er

t he di agnosizishefificaidepReGasl|; ofebe Mt misoWoRrlt Bt thiPork ON P& Rbly,

adm ni steri ng an anti-cancer a[gﬁgnt (e.g., an anti-VEGF anti body) to a

subj ect di aghos@tnife regtemiesrat eestmmie aimigp acid sgbstitutieasompaigd tedoativeon in
tunmor size, Using. knaging techniques uch_as radi ogr aphy. and/or, MM after
i ni st r ot (9 Pe R PSRk B TSR pO SRS AR BRI 0t Lo
si ze in the tsdbpatén arkidbongid siBg tigoriseatinirafeed S frem Bdul aditogbaniiveand/ or
MIl after adm nistration of the antagonist a second tinme, conparing

i magi Y 5f i rfdipgacii subshEutionp it hathte- pemenqeria regioper dhdre &c regian skdend ti ne,
and i f the j Lo ths i Loe,

conti nui ng A PUTPfiEE, The ViR TE0oh B I brbferdltudl e bR |
further enbaboaest®s hamslogp with 4 mtivedegueanne Foeegioreatdimentitinet hoggion dfest t he

subject's response to treatnent after the admnistration step to.
Todet of i ne ARAEpARPERAE 3 mP%?ﬁ%fﬁ@éfﬁ & least ghoyf é@ﬁﬁ@n}%ﬁttﬁﬁrﬁmﬂngi ogeni ¢

di sorder. Fopo@pRdRlaBly A 1S5EHolBoIN GRSy Rerb&ith. the i magi ng (radi ographic
and/or MM score after admnistration and conpare it to baseline imging

resul 28 obt ai ned [DeT(3q el teedminm i B¢-reai dnoeonh i stiegt @rtiodg” defers roest angibpdy s

effective by asur.ing if, and w much, it has b chapged. . This test
mmy be 1 opedb BT B ERe dHF Lo TP IS BRIV L PR BHOBI s af tor
the adm ni stE@hi@Beri H8tcaT)Of AR FBleBilof MR @Modey, fhddahiple, airig@npl et e
rem ssion. ~_[00165] In one enbodi ment of the invention, no other

medi canent  tival cMIRDPOEhe ardeds or Byisdsombinant enaverAng Hie iielyc 4ad adni ni st er ed
to the subj ee%&o&iﬁ)g {hreea%{ib&%/nC&éc‘ordingly, a composition comprising an antibody having
30 an Fc region according to this invention can comprise an antibody with K447, with

all K447 removed, or a mixture of antibodies with and without the K447 residue.



20[ 00166] In any of the nmethods herein, the anti-cancer agent may be

adm nistered in conbination with an effective anount of an additional

agent (s) .weunt2zabbasaddi ti onal agent (s) include, for exarpl&P2@N/ 062228

anti -1 ynphangi ogeni ¢ agent, an anti-angi ogeni c agent, an anti-neoplastic
agent, a chenot herapeutic agent, a growdr i nhibitory agent, a cytotoxic
agent, or conbinations thereof. 25[00167] Al these additional agent(s) my
be used in conbination with each other or by thenselves with the first

medi cament, so t HEP 14 Texpreaplasi oh Ml dlepsrt Yé?f%@EW'thaégiIG%‘dthﬁ@Fe@ n does
not mean it Jlégioﬁ%?a Qﬁt}boﬁf.d%rge é’émﬁ@iﬁgﬂ's.tdnqﬂ:‘b}m atfv A RLRIRNI ST .

Thus, the a t1onal agen not be a single agent, but nmay constitute
or conpri se soorentbvdmanse as i'cR isongwhisdb b0k a8 lgFheskeodyddighmaraal agent (s) as
set forth herein are generally usedin the sange dosa}ges and with

adni ni st r at i"6FFPESUPISINgRdeIcacRis of HisdicaRb FG¥RHppd FRBhSub 8558906 of t he
her et of or e- S . L.t - - used
at a1 prenRUGHE SuEIREANTR ol AN LU SO R RRT RS beBb s, TelRL,

nmedi cament  WeEeptdi®incRIJ@ TR ITAGER efdtiahting feBe it P ARUEAR IDGh NFhitieyond t he
initial dosing with the first medicament, so as to elimnate or reduce side
ef fect s caugeetpttier ebich Hage sigolar paming dved seguencsa thee differptimedly idéber i bed
herein, where, an addi.ti onal, 5agent(s).is adm ni red jn an effective
amount i t h SRTRGUA e tepdlumet el Py P iAol st t h any
exposure, famnRxRRESor BRbIndbdshd @aev_aﬁwmrfmmz W fdcyiBpigsthikanAne
exposure. In one enbodi nent, the additional agent(s) is adm nistered with

the i ndti al lekiposgrreceptor FandBeon@nisadiimeninordachgonydosinesprmbd adenti¢s) i s

adm ni stered mg@m Lniti a& and secon@ exposures. In St}glfl fyrther
10enbodi ment™OY P EHIAPIASEERAQMEGIN; (So% Ak ri 6T 47 Fay LY iposur es.
It is pref er1r5%3tmt(19§i)frFéﬁseare Rividvdd, BFRQEMPR, inRBRIASnAKiRseaMA, the
anount of such additional agent(s) is reduced or elimnated so as to reduce
t he exposur efeyf Immienod Q52 ({89 BinCapgd at ahiltmmwprietheds €644l aand

P, sone: SR8 90, T B, PADL S0k oon sy LD ORART I

15[ 00170] THE BB fe mnis ge ¢l udes

co- admi ni sttt idunti(i6ONCHUE f@lte, AGEnBbHHsSEd BNthe té181 "TFeRS@pRIMAL e formul ati ons
or a single pharmaceutical formulation, and consecutive adm nistration in

ei ther order, whdP@IG]pFhertermapigrecoripe qrsFeRT plse inshides thossopdalbot h (or al 1)
. t . SN . IR
active agen r%%ﬁgggwg&s%s%&ﬁ@%&ﬁé }’ra&iija{ &ang §hhl gtt}g rtgg{eggéugny

activities. anti-cancer therap m ni
sui t abl e nedsiyer daied. udi/mgripat @ h7.682A(1976paidcikim eswh Juinameai 24:249

i ntraperitoneal, intrapul.nonary, intranasal, and/or intralesional.
adni ni strat i(iﬁ?‘f)}:a}(fefﬁg@e%@n Pfﬂ}f%’é‘?"éﬁélsio W%EOQH?WI%W‘QF,O?WF%U@MUS
(i.v.)pg int "AddihEtd BRn ér@kh_@@ﬁ(ée@?&ﬁ?@he@é aRIURGHE FNEAHS 08 MdyysSilgr at 1 on.
Intrathecal admmhistration iIs also contenplated. I n addition, "the

25ant i - cancdil2)pHn8 (I9Y); Silictialel 4/ Beradiioeshredagy, by (P W33et0i(hPUBI on, e.g.,

i ven i ntr aVERSST T of AUl ANSSUEr g el B & BrOP &bl gt FLbanous
i nfusion(s). [0016%9 1BiaHinkfto Rmbh PERn BXROS B ESer@th halfllife 6ARGHIn agents are
provi ded, each exposure nmay be provided using the sanme or a different

adni ni st r at iksRndeghsttinity baohrepdyperdidaeean becssdy edxdad sirteansgenbymiagtar avenous
ot 12y R BOPLSY) RS ke S SRR B A P
exposur es ar@lypeptdeshyitootdridnnFe aase0ars adméhi Serded UMD 2004 20TD (Pr&ta)at i on.
describes antibody variants with improved or diminished binding to FcRs. See,
also, for example, Shields et al. J. Biol. Chem. 9(2): 6591-6604 (2001).
[00107] “Binding affinity” generally refers to the strength of the sum total
30 of noncovalent interactions between a single binding site of a molecule (e.g., an

antibody) and its binding partner (e.g., an antigen). Unless indicated otherwise, as

used herein, “binding aftinity” refers to intrinsic binding affinity which reflects a



[00173] In one enbodi nent, the anti-cancer agent such as an anti-VEGF

anti body is adm nistered as a slow intravenous infusion rather than an

i ntravenow® 26puBabs48r bol us. For exanpl e, a steroid suchpra3/Bre@dnsxe$ one or
met hyl predni sol one (e.g., about 80-120 ng iv., nore specifically about 100
ng i.v.) is adm nistered about 30 m nut®Es. prior to any infusion of the
anti-VEGF anti body. The anti-VEG- antibody is, for exanple, infused through
a dedicated |line. [00174] For the initial dose of a.multi-dose exposure to
anti - VEGF 10dahtnigaeion bstweesmembers phy badingssin (- g patibodyradrstigeiol ves onl y
one dose, s I 50
R e B

i ncrenent s elspyiaadocinsBot (Kd)utﬁffﬁntty)cal exeasuraddfy ciponon m@ﬂlodgkﬂrmm

However, if .t sub erle an i nfusion-related reac n, the
o roeron 1 aib et PhefGhing oSe B G BRI 18 g LopCaiayey Saifiodns Sepdaly bind o
e.g., from 10Q 559!19@1&%1%%&&0@&6&% reﬁﬁfg %%hé’hlgi‘lh@ﬁﬂlﬂ’f Ribedie®f such dose

of anti-VEGF antl body (e.g., an about ng total doseé) is conpleted at
about 255 nigenerely bmdmnug@ thsterriurs tend @ptemarmabdupd lotgsr. sﬁmaecb'spfr eceive a

hyl £ ' 1 d
G phoniyar it bR e gin SR BORRGE PRAGE U B S dar Bt o g

by 20nmout h aRedifor PrpdResSét thé preb@ss ileh@6n. t SpectTR: 18 @Falivehn@BxdniPlatgi on.
[00175] If nore than one infusion (dose) of anti-VEG- antibody is given to

achi eve t he anrodimentples mreasurtgdindiag atingty aseideserrehin thfnfqllo‘o@ta: ant i body

i nfusigns in thi A pr ef I at a hi gher
rate tl an the inﬁg)ﬁl)J([ES']'IS['F%]?)%S?@88’1@?%%@%&)%?&1%@@/ a/%gour h| s rate my

be escal at ednventign js iatasareddyat diol abaleduinti d&0binging assayi(RTA ppefirsieéver y about

30 mnutes to a maxj mum of about 400 ng/ hour. Subj.ects o0.experjence an
i nf usi on- remﬁb@leﬁééatﬂi%w %@Q%P%%Y;Pfh%f\?@%%’élfsmnﬂg?fb%ﬁ xeg%qu@wh%d to hal f

that rate, 1 ‘MEE’% i nf usi on
of such secgﬁ O\glrn%sag egg)lent ose m%?ffﬁg?/l VE%?@[@E]%?QA%W&% about
1000- ng t ot aquidibsaingiFab othpd mmnhabgombmwztlom%(%ﬁ)ﬁarhaltedan(l@anhomhes 15

m nut In a enbodi nent, the anti-cancer agent is
o At | VEGRESEROdy e Bl e B Ten saatigre BRGSO £ o 4

grams, and npikeaPiR-BiRRIbody-Rated pRE @8 bROBheher 2 M3t BbEdos Bos dose of
about 0.4 to 1.3 grans at a }flre uency of one to four doses within a period

of about one38tdheeP)). Ste ﬁsltah%@hémmimllfbrfabthy assafjempfoeiiei plaghJAYNEQO ng to 1.2
grans, and i is_ab r n such
aspects. "t hetshbIgsF TROTLUEPURLP L PhbE Sl & ity s b e doses,
and/or is adlmmbcgi@{raﬁgel\mbb\) iA 58 rer JoafhindEarbbiRid (pH $.0), %nw@wsaquenﬂy [00177]
I n one enbodi nent e subj ect. has never been previousl adm ni stered any

drug(3) to thlecked Pt ?c/alﬁwéVr) bovige sergtrdpuraing s FBvelef twe UECAH 18PMpat i ent
has b t th

has been, pr S ualte ARk Rod-epengy %@%ﬁoﬁmﬁ?@zﬂ@%@‘égﬁ i e,
to one 10or pMpe26bM H@I]nz&dugemmnh&edimmshaﬂ dblee nspofeniabustliytesanieny. st er ed.

Such drugs to which the subject 0 ve include, for exanple,
anti - neopl awpesta@tew%assewg{%t?fé%@uw ﬁl@@y’%@%]&a& @Sfaﬁé?i and/ or
growt h i nhi t@driéléﬁRé’sQ@‘?‘h%% W@V@%?j)' GHL B4 53 1n¥é?@stg§ﬂ’lg§1ntc9bé%ﬂ ch the subj ect
may be non-responsive include ant agoni sts such as anti - VEG-

ant i batli es. dvermglfturavrerer, dspi@ctbation aryaneniinuelfoc ahager paget(e.gc labde Gn

anti body or i noadhesin h. t hat a s contenpl ated with one
o trore ant iSO SSOBHT fihseg by Recdshed hFE A RebT RS AR ch i ne. subj ect
was formerl| Mrdﬁ@ﬁért@@&pﬂh@%hp‘@re ﬂlMe-FdSﬁﬁ&d&ﬂbn Wi loBm! BRpdature CBACRE oAgent

[00178] Once the patient tgu ation nost responsive or sensitive to
20t r eat nent hauoh ThissolEoE 1 @Ia@tmnvgd ah@ﬂlebé@ﬁwaa@dtqlghtémlesml@a@ AEnt with

t he VEGF ant r nts,
results in f ﬁeﬁ\g%eﬁﬁuc gté‘ﬁe (C)W% ﬂes g d%gglasrqnz&e(ﬁ gjre i nst ance,
such soeat n&ainnnam (rvﬁs:tmosaImaz(D% B@élda@d) i$ a)dded naid thé pRteSardé@tedssi on free
survival . Mreover, tyreatment with the caonbi nation of an anti-cancer agent

and at | eastTOPOLDY ¢ igsrmma eqyeiar (Rackpiddfertemmjnues deqicesrationanl eghi t i ve,

nore preferably synergistic (or greater than additive)




t herapeutic benefit to the patient. Preferably, in this conbination nethod
the timng between at | east one adm nistration of the additional agent(s)
and at | exst2oraomdm ni stration of the anti-cancer agenPCrEprabioms220me nont h
or less, nore preferably, about two weeks or |less. 30[00179] It will be
appreci ated by one of skill in the nedizgal arts that the exact manner of
adm nistering to said patient a therapeutically effective amunt of an
anti-cancer Sagent follow ng a diagnosis. of a Eatl ent's |ikely

responsi vend$d tha giypdess.thggpor eqyal 0 20anefdpaxige '?mmnear%%hoa@n forﬁéls‘%ﬂnscr etion
of the attend| N3 iMWVsih§ihessa '%[Qe node of adm nistration, including dosage,
conbi nation wth other agent timng and frequency of adm nistration, and
the li ke, nmay be [a0T@dtActobding trearmbitleg embodineht, ahqRt ioe Kid' valdeiikel y

responsi veness to such. anti-cancer agent, as well . as e () 'S
5condi tion a{ws“ﬁeéiwlngfﬂﬁgc ¥ ?‘@Hf%aﬁﬂﬁdﬁa%éfé?‘ﬁﬁii %@81"8& who
are predi ct edBIACOREF 8080 insBlidheh\BRASHI! ML, mcataeqafnw) at:@n@&m@gent nmay

still benefit fromtreatnment therewth, partlcu arly in conbination with
ot her agent gmniabdlizediangeengeMiSschisat ~h@igespdnseunds FRY). epetly, responS| veness to

agent i 1| a0y grils b abbRERTRREG VPSR EREHE 1A% BTk 70T St ene

with good medietad-Npr @calhfequlﬁﬁ@lbpfr@ym%rb@@mﬁ&nyatdcmbrid@ (EDICS af@NL EXt
include the particular type of disorder bei ngl treated, the particular
P

manmal bei n@yﬁr@aﬁwlmm (NHSiuaé@ﬂrd@erﬁ@lme.seﬁ I stRgTUCHEnS/ i Alfigenpat i ent, t he

f th
CauSepL L SumRe 98P FpfSbAskent RSl fo Shefl LY hbanRGRSE
adm ni st r at iapa flowliatd ¢fes |dahmdtd tbraghiefe aprdximatetyateh despoagedinits RY) bAct or s

known to nedi Cglle practltlﬁﬁ)ers The effe tive anpun of t he antl-cancer
agent to be 44 dipgigpefollpvingishe ’d’dﬁ?é‘??n@ a‘B&gegukM‘?} Hlyring{s giested

[00181] As i cancer
agent adm nlat(s)£g girﬁégélﬁ%eg?{gg%er F P&plg?&%g?%é‘a%&% F\égtg%uft%de&ingfn&%t EloEout 20
ng to 20aboutab%008 nfvgtomf)td\flealenn]ncteéudhﬁﬁg&e&lo(ES%rT}WEENZﬂ)S agdaategi mens

for an i bodi VEGF nti bodi e ncl ude 100.0r 400 every 1,
T5e " UBBRTEr25°T Ao BrcorBabtoRauuED A Histy Apsocistios retgs 8o 0 Yo

or 20 ng/ kg Y M odiatich rafes (R dre WBRERted IR A0SR pEheRE-AE 'Iﬂaﬂgtﬁﬁ@r ed as a

single dose or as multiple ses (e.g., 2 or 3 doses), such as infusions.

25[ 00182] AsblmbtlealOébld\BéAcmmévelpammwewgggem@)&mmubamuﬁm| - cancer
agent are SLHJLIII SOC1 rean gls 0Cl 281 n_s reHltl (fhee &fi rlumrcﬁ sc-)rcqe[ key fact or
in selecting angapp oprlgflg%l %he 8?1 i ﬁg 'S “THE ES AP OBt Al ned, as

i ndi cat ed ah@4&ant!(Rd$ Bl Mabiseatsio K HR,,28ek -«CanCrin AgeNY.iAdo/agm/Ni st er ed
as close to the first si di agnosi s, appegarange, or occurrence of the

di sord@r as 398PH8 (1 %Oﬁlés}m'mé ex¢rerls @rdes  Bydwtsurfaceapldshpst ered by
any sui tabl &, @Q‘H atskegrcelb‘dgé N8 PRE SRLEERhn b 8&%&@}1% 53?‘9%5}{%??1%8}&‘?@ nt
in ntr

i ntraperitone ul'nonary, int ranasa esi ona
adm ni st r at iquenchiay enmreqwd thathessumea shd incleaskoor decdse-in iflubreacanseul ar ,

intravenous, intraarterial,.intraperitoneal., or. subcutane
admi ni strat |‘36‘HSS“PI}1‘EIF%F%€%‘F“%¥H :nf%{ 18t FB1sIP. :5142)&%&&%%?% R8s 4t

addi tion, thgeoanfageninghntfa sl dabbyy @ab askw)nh pBsr fd 7b2’ nﬁ)H{eSIﬁeéeHééjs' on,

e.g., vmth decl'ining doses of”the ant'agoni st.” Most preferably, the dosing
is gi2&n by quQreasmgcmscﬁltnapenﬁ ofomg gerf HOMSAiredne avpgctidreian] sutcmas an

addi ti onal ag en ot ed above j h ant can erein.
The conb; ned St RicarPRes et gBger i dy i BB T PonSoh g SEMAr ot e
formul ati 0nSAIOHN@OW@Eéc@ro@ﬁ@tbﬂ%ﬁé@Utlhe@ﬁlbsf)&i’tﬂwi@wlmm stitfad cGPdecut i ve
adm nistration in either order, wherein preferably there is a tine

29

[00110] An “on-rate,” “rate of association,” “association rate,” or “kon”
according to this invention can also be determined as described above using a
30 BIACORE®™-2000 or a BIACORE®-3000 system (BIAcore, Inc., Piscataway, NJ).
[00111] The term “substantially similar” or “substantially the same,” as

used herein, denotes a sufficiently high degree of similarity between two numeric



10period while both (or all) active agents sinultaneously exert their

bi ol ogi cal activities. [ 00185] Aside from adm ni stration of

anti - cancw0 2appanb38t 0 t he patient by traditional routesPas/EretieatcorROVe, the
present invention includes adm nistration by gene therapy. Such

adm ni stration of nucleic acids encodiigp the anti-cancer agent 15is
enconpassed by the expression "adm nistering an effective anount of an

anti- cancer agent". See, for exanple, WD 1996/ 07321 concerning the use of
gene t her apy’atuss §foR exaprle; oneraasiates with amantthody @€ thefipeengion ath gicdthsre t wo
maj or appro i I I {d || . i in a
vector) int gag%lﬁzdt%g‘fvgg%#fg&é%‘%}ﬁ%@&ﬁ%ﬁt?I%/tg)%gg)dggdgl tj\l/lfgtl\}gl.e Oﬁgglﬂ?%%mw VO

del i very t hevaud teisodeadiediffereney tveeh tie twec vhlyed tothe dfhietl patiodnodlogiesual 1y at

the site V\herg/the.antﬁ%oni st is.required, Fgfr ex. vivo treatnent, the
patient’s cefOr SRESTHahBgHEcatheIHuR g Ot of DI FHGRHECPIRYS t hese

i sol at ed celds,sand bl ReidRAIE (L8 RalVafied eriRAnreddet@lednXald PRl daNt ,
either directly or, for exanple, encapsulated wthin porous nenbranes which
are i npl ant as fonexantphe lgsathaaraboyis¥idy, lessghanabogt 4@¥5Fgssethan alowit 30%0888s 538 and

5, 283, 187). . There a variety of .te i,ques availaphl e for introducing
nucl ei ¢ aci C}an A 08?%(?%{5‘? %é?ﬁséhalﬁar]i’é)uf@c}/l’iﬁf &3%%C¥1\93|9€81§ependi ng upon whet her
t he nucl ei ¢ rafirdhcbBompantl @aed into cultured cells in vitro or in vivo in
the cells of the intended host. Techni ques suitable for the transfer of
nucl ei ¢ aci d i nt dORhlAralieairess| substantighly reduade] eidsubshantigHe dferentpgsones,

el ect rgpor at | ] i.ny [ : j . cal cium
phOSpI’llg.t e prdesg(?%?rg %md %{?%r%eryt %gﬁlgﬁpc@%h%%fﬁ%&%%%%% %lIrIQ%XC Vi vo

del i very of vahes ¢emeralls oae hedotiawadrwish a moldgble-and the oth¢M3d&7dtedwé@haur rent | y
preferred in vivo nucleic acid H)ansf r te;:agnlgﬂues i ncl ude tragsfﬁcti on
with viral VERIECE cpRprRto@olgdfdvieuat ouerabasilldn thy At wpuldiqopgiderghe

adeno- associ i i Dhida ( R c)

B ol at o e Pl O ST SIS PR, CoRfey:
exanpl e) . | mfslontobgidalctaramtesisiit niegsuwtedby sl galues @ErovKdealtes. Abel ei ¢ aci d

source_W th agent specifjc for the target cells, such as gn anti body
speci F1c.  ordiHeERt DetviFeeetl fspTume roTark o e g Ahert ICBHETeaen | gand
for a receptpin Mout Dol @desiet thafkbout 80T, oMARY ehahni PESIRS, AR SrAAtPY €d,
proteins that bind to a cell-surface menbrane protein associated with
endocyt osi s thatyaliset d¥eds hdvnation gé thenglueriar the relsrenge/comparnier mpleskte, e. g.
capsid 1O0proteins.@r. fragnents thereof tropic for,a. particul.ar cell type,
ant i bodi o6 for prBPa} ol TRGR CraRRG B P Rufrig0q SRBE bt

prot ei ns t hatirth@r@eiprilsédt nde 6 latidlaerakiofdini tB@td®Pc andleeitianaaeisatir acel | ul ar
hal f-1ife. The technique of receptor-nedi ated endocytosis is described, for

exampl®, by bigdiag afinity for Ipgjnggn F er a5 pntihpdy havigg wWildelsps 1sGa Fe egdiner et

al ., PNAS U ; - i py

protocol s a?éasgég g(ﬁ%%ége%%o(ﬁ ﬁoﬁ@?ﬁ%ﬁ@@?ﬂ@%@ g‘{]@gﬁe?%lylgﬂg%?éw g‘ﬂ@’e

256: 808- 813 frafeB)y @neasi\2 51088 /eR&6M3re preferably A1dB8] SPfoldnt abooahter agent
may be conbined in a pharmaceutical conbination fornulation, or dosing

regi nen as 8i%bi nat i on therapy, with at |east one additional conpound
having anti - cancqpoPlagPLFisElier” 101e dAkade® BSny UBRJiBEH ki Qoald ZRespaynd of

t he pharnmaceuti cal comnbination formulation or dosing regi men preferably has
conpl éhrent artyeatmatrit withi aesibstanc¢dimoldBitte oamietigpdrif she ioverposi {lhonngdudds t hat t hey
do not adversely affec ach ot her. . 00189 he at | east one

2ddi 11 onal - GO i e derd REotHEs Mol R ag oot ) FRBUPE agent, a
cytokine, a gHiempRedisphicthé Aahn@dethe dddr@Rtin qikdEiBRNRbn 22888 Exandes

anti - angi ogeni c agent, an anti-|ynphangi ogeni c agent, and conbi nati ons

t her eof . Suct dioressutodss tepateddgraimblcludgcancent e g nmebgisinhand banigmtugmepiint s t hat
are effective for, th r 1Nt en <A pharmpceut i cal nposi tion

cont ai ni ng a O{}E%g(e%nﬁ Sa%?r%?%ﬁ E?lg.%aﬁ{ggg%lea?@t&}l %E@ ggf%]llt fl%%)&/’ﬁ%gnny al so
conprse a tHypoapRutic ead diiercdlhmfillirv@aaaphiphl, epitieliaRRtromalem@l astic agent, a

chenot herapeutic . ) ) ) ) )
blastocoelic disorders; and inflammatory, immunologic and other angiogenesis-

related disorders.



30agent a growm h inhibitory agent, a cytotoxic agent, or conbinations

t her eof [ 00190] In one aspect, the first conpound is an anti-VEG-
ant i body woaotao=8 | east one additional conpound is a PhEmep@as22@Nnt i body
other than an anti- - 66 - VEGF anti body. In one enbodi nent, the at |east

one additional conpound is an antibody-4chat binds a cancer cell surface
marker. I n one enbodi ment the at |east one additional conpound is an
anti-HER2 anti bod trastuzunab fﬁgﬁ Hercepting, Genentech, Inc., South
San Franci sco, ?30 iferafige qeoIER IR BeauTd dispide conpound
is an anti - i, e Inc., South
San Franci s?@g@g%@%@égg%gﬁwﬁtan egng(% F%g%ﬁ%&%ﬂg %’p Ieast one

addi ti onal qooipfetatidni $n ame anttadachyt, theictlhroldemakedisadei iboatyceor InaomeADC) , and
the additi onal nt| bog econd third, fourth, fifth, sixth antibody
o v, - SuCHRReR: BEAHT RATGROGiOH SRRt ra fourt b fiTth

si xth,sor nore 1({6011'61?0(1'u%§>r(%bhElé%irhe'PéKe@fe%to%lI?ela ﬁg@céllsgrg‘MH &fRcious in
treating an angi ogeni ¢ di sor der. 91] CIher t her apeutic regi mens
in accor danqeolwﬁetamonhwlsethweaitgn@m qrézynugncansﬂcﬁél rachehmdeseusani ganasfous

VEGF- ant agoni ca ent and,. includin [ tion

o a1 on ¢ HEVARY EUFor B dRE AP G aREBENT phes BBy e Eiep! ant s,
and/ or a cyti@fbatidgeiRbrded deNRhde haped fudgeRtiusioe adrgé@ & i nhi bitory
agent. In one of such enbodi nents, a chenot herapeutic agent is an agent or
a conbinati dwr%m agents such as, f or exanpl e, cycl ophospham de,

hydr oxydaunor ubi Gj i j X " I COVI NTm)
predn:fgol one, J?l l(t@gfﬂegt%an%) Ql{r#r%ho Fl&lrsa}[éefgﬁocozhé%glﬁg% ant i - PSCA,

20ant i - HER2 fhgsiglogi daEERIINNG ) am BIkARGY picallyT ﬂ&rﬁﬁeﬂﬁeday uaregtihegdapy may

be adm ni ster ed as a .si mul taneous or Seﬂa uenti al eigl men. \When admi ni st ered

sequent i al | yell PREITEGHBR-dapMBteshaFats Hgdsibst geaqt IRItEED. GRICHOPME:

admi ni str at i1pRBhort R A LaSoRIAISAL NMolnaliies ARG Bf ichat T on.

usi ng separate formulations or a single pharnma utlca ation, and
consecut i ve c2baasngluslt squianorusicall eartcheﬂurtgcdlecer (mhrdmgsn;wlled’:eélrlabgy t her eis a

tlmeggrlod whil e both al | ctl ents si | t aneoys exert their

bi ol odP cal &RPF liqne%naﬂ(ce“un% %efgrzr e HQOM%%B% Pa t with an
anti - VEGE anbiddeiya bnue la@ ctaﬂeerepmel ﬁae%nedm Hép%wcalthhlelnca%e@gam br cancer

agent identified herein, and one, two, or nore chenot herapeu ic agents or
growt h i nhi bianeaop cagesniscluding) dél, egstem@eﬁdﬂi FHinger), alan@natuf capookt ai | s of

diff th d
(such a5 padiRTi Sand abeETanrRyiahira)  ShPRRERVE PREM el st i, e

Prepar ati on canebrdpsr 0gncet Deddbental h§paedina, bréé canedigiildaiApedlyi ¢ agents
may be used accor di ng to manuf acturer s instructions or as determ ned

enpi r 2Bal | y adyanded. refyrrane ar petastetie HERe? negatiop Araas| @ﬁce[n%pldbeqnﬁgr schedul es

for such ch r I W (1992)
e, G ety SRR B Br R B oG STV BRI ET
dosages f or kadneyair rérdaé caleen &veoadaernpoteteadnagentl gal anecer bpeiddaasant | y used

and may be | owered due to he. conbi neq. acti on (synergy) of the newy
i dentified dGeMtC BhdNOPhHaR &c’ﬁ}%ﬁ%ﬁege il agehtacey a%we%@%r@rﬁeﬁ

[00194] The lﬁl‘ﬂﬁf?&ﬂéhhﬂﬂdﬁl??6@%¥ad@ﬁ¥l119{11%}’{\}\%1#0?%18@ @n@é)esmall

"synergistic achi eve e act| e I ngredients used
t oget Bér is lmghwleKSE)’ﬂdHLt hEerswdlam‘ gratefodli ubat’SHE hiatermediatetggader om usi ng

t he conpoun te ner St i fect may be attai.n hen the
hetive | nor SRR b it RRbR G ELa R sie i Sp B RE  ver od
si mul t aneousiiyh gﬂad@srﬁélmbﬂl@lféavéélrﬂell NIgB agIBk Y ilsEask AHIOMarltié)cedlel | vered by
alternation or in parallel as separate formulations; or (3) by sone other

regi men. \Whénmibomaek@S-rateted byernhamaoend Weldgpsirom's Macroglobulinemia);
chronic lymphocytic leukemia (CLL); acute lymphoblastic leukemia (ALL); Hairy

30 cell leukemia; chronic myeloblastic leukemia; and post-transplant

lymphoproliferative disorder (PTLD), as well as abnormal vascular proliferation



15a synergistic effect may be attai ned when the conpounds are adm ni stered
or delivered sequentially, e.g. by different injections in separate
syringes.wOropanes4al , during alternation therapy, an ef Pettire@1dexage of
each active ingredient is adm nistered sequentially, i.e. serially, whereas
in conmbination therapy, effective dosaggs- of two or nore active ingredients
are adm ni stered together. 20[00195] For the prevention or treatnent of

di sease, the appropri ate dosage of the additional therapeutic agent Wil
depend on t HEsQAyAsed with ghakeswdosey edeme feb adthat Wé%l@tﬁé%ﬁ* bARPItEBET) t he
severity anctmg%t&ggsﬁ{d the di sease, whether the VEG- antagonist and

addi tional agent dre aém ni stered for preventive or therapeutic purposes,
previ ous t herapy,[00he]pHid tem “antchéaplasat chimposiign”amdantesprwase to t he VEG
25ant agoni st and .addj tional agent, 5&% t he discretion g]f .the attendi ng
physi ci an. TREPOEELT afft AGBFHREGer AR atfiF™s IORSPMBRERN Ul Infreafmiey

adm ni st er eah@richs Pﬁ%g%f‘lfeaﬁfoné’B@mﬁe'tﬁ@raﬁ’éun@\égéntae §ef‘érﬁ1$ca%e1targ%§tt ments. The
VEGF antagonist is typically admnistered as Set forth above. Dependi ng on
the type anaE@mpéersmfyhmpetmeaghmse(as‘e-cammagenzso ingjlidee buicar6 O Onited tov2- Df  t he

ddit | 1 t ed 1 1 th
S ent o BthePapPllic Mehts Jbrof N iRy AESEY g%tsfﬁﬁﬁ 20 eRtsBed 0 L0 e

by conti nuoygdibfiéritheRBy, {AfiCarloydiefddis htsyardpg/ma i88¢nekiaAgGéentd,r om about or
about 20 mg/n2, 85 ny ?re 9oﬂgyr§gy/rr2 ﬁ@ n g%e %%10 - 68 -

my/ n2, 500 rABPRRLieASHEY, éntlﬂép@ﬁ@gﬁgs,@ﬁdtoﬁt@rtaa@%t%tr%ﬁtﬂ%ﬁé@lcha%cm For
repeatgd ad t on the

[ epeagd kst IRPLARS RS SFURRBl SR RSy AERERELAR, O

di sease Syrr]:(EGFR)Qﬁtagblﬁst (?Flguatymgﬁae&rnas@rnaltﬂm)esmﬁl/ﬂmmmla&mqk@2 85

ng/ n2, 90 ng/ n2, 125 ng/ n2, . 500 6Qp nmg/ n2 (or
any conbi natqu@ﬁn‘tbl{gﬁ@ﬁ’?*) Matﬁl@t ‘iﬂtﬁeﬁlg&"@géc@t?ro‘nt“ﬁéoﬁéf geﬁleeVSEtch doses may

be adm ni st ee weeks,
Pour Mt ve: AAREMERTR ERQOX Bnfib Y ELY, AREE] iUl Mok o oS

about t went ;a,ntgoglstse(bgumewrahzdrg&embodlest)hbata)ddi toicmn al mageof the fdllowing t i al

A niSt or e U5 0B, PRk s BOR TR e b e HROURM ECFRI pr ogr ess of

this ther apW]E@F?&%bt&ﬁsmz&]ﬂ?zﬁﬁopfén&@ﬂl%ﬁﬁﬁbh&ﬂ@'anﬁ% Rl duemhi@Nde@ssays.
V. Phar maceuti cal Formul ations [00196] Therapeutic fornul %I ons of the

ant agoni st s qncse@omhlnat;@tsrthl%m@fearwltshlrtqheieplnleﬁannvanment| on are prepared for

opti onal phar macddt | 4T RRQeR o e Bpt oS CERblcA ofF G Mebi 1 Yers

in the for magembpy@pdtet thé&ﬁufrardasufsatoEMSnatm@aua%ﬁ beidlgUtdatdSandrn bgener al
i nformati on concerning formul ations, see, e.g., Glman et al. , (eds.)

(199099 The moRarMede sy @ aromylads @fdmﬁart%(ap%tsed@f cligicpl t@éhologyerganon Press;
A Ge
nnaro ( ”éblﬁ Rﬁ%}]tggg&%%eﬁ’@ggpggﬁ%étvgﬁﬁtﬁsoéﬁhﬁ&%%%r rekﬁhgnc%ddft Ion,

20(1990), vani a. vis et al., (eds.)
(1993) Phar rtﬁgeasﬂ, altaliatlasEgembants dindaisemiesr ¢l aniilecalriindiecbDekker " New
Yor k; Liebernman et .., (eds. ) é1990 Phar ngceuti cal sage. Fornms: Tabl ets
Dekker, NewP# GOILSIeé ¢ digpase, F(%Yf'ém)lg%@‘fm ArTREdNR 19|

Dosage For mg;r dge?s}%gfrégre@éﬂt gfﬁ%h@%ﬁ&?fw ﬁ)ﬁﬁé[ﬁoﬁcﬂff khe &?&@@EtgteAand\%hﬁé%fo% (ed.)

(2002) 25Dermat o and Transdermal Fornul ations (Drugs and
Phar mageut i calimBeived peghnpsiv/oln sbir@, endoeéntDekieodies of the invodti@idre Asﬂdept abl e
carriers, exci or stgbl lizers are. non-toxic to recipients at the

ent
dosages and tBSR]@%HF?éA?HIB% ﬁﬁf%@g@d)rdg%defncl ude buffers such as phosphate,

citrate, and other &&ﬂanl ¢ acids; antjoxidants including ascorbic acid and
30 net hi oni ne; pri88E0)adn veftective aRowy” BEerdR a1 RRPHREERGFHER 2L 40sa%kToni um

chloride; hexg RUYBE Gk AEddd&ry RE AL EY'@tﬂleH lR&h Ry RENZzet honi um
chl oride; pheno ITﬁt&%ut ypf genz%’ry ﬁcolﬁ al Egyfélaparra%%nlg such as nethyl or
propyl paraleophytatiectsolt; - 69 -
30 [00121] A “therapeutically effective amount” of a substance/molecule of
the invention, agonist or antagonist may vary according to factors such as the

disease state, age, sex, and weight of the individual, and the ability of the



resorcinol; cycl ohexanol; 3-pentanol; and mcresol); |ow nol ecul ar wei ght
(l ess than about 10 residues) polypeptides; proteins, such as serum

al bum n, welzat@mps48r i mmunogl obul i ns; hydrophilic pol ymeCs/EPaaih/oe28

pol yvi nyl pyrrol i done; am no acids such as glycine, glutam ne, asparagine,
hi stidine, arginine, or |ysine; 5nonosagcharides, disaccharides, and other
car bohydrat es including glucose, mannose, or dextrins; chelating agents

such as EDTA; sugars such as sucrose, nannitol trehal ose or sorbitol;
sal t - f or m ngubBireanclpahe agprist fenganisiie et aidesifdgraease indhg zn- prot ei n

conpl exes) ; @%ﬁ CSTM or
pol yet hyl eneﬂggl%dgl(% lfw{ﬁiﬁ%oi@g‘? err%lltlgs%goz%%y\gw aadp'lt_t ?‘ggg%

f ormul at i onsleaimeerdastiectsed thensubkt@ceRasdleat]e, Mgonisbor8Bih o83t ark putved glaadn
enbodi nments _anti-VEG- a 0 s ar, fo | ated at 25 i.n single use
vials. In cdbtt (E;l? Hleé*}?ﬁ'dﬁ‘iaﬁk!g’? Chikg %rﬂuﬂaém g‘t‘qral\?ﬁ@?&r@ﬁg}%ﬁgﬁ‘? es are
formul ated ijmRAP @Er@toaantarn%iﬁlt 855 AHtibvay o eﬁ@d@oﬂ&@gﬁiwmtﬁﬁosphm e
(nonobasi ¢, nonohydrate), 4.8 ny sodi um phosphate 15(di"basi ¢ anhydrous),
1.6 ng pol ysovdmape effectivarid “weaten dfseaseuqnjdemdeomamsmmal takaepatignth In

enbodi nment s, 400 ti.bodi es ar ate

o o tr onal oda S gBrSics’. Y Mg ha iy Ao S ShRe BN CnouBal ket Ry ar ate)
19.2 ny sodlﬂmmb@h@ﬁw"ﬁaé&eﬂ@hrbaﬁﬂe%ammddrsaus)}we%hé iNRbR Al &/ SPeWas ondd, and
water for injection, USP. 20[ 00199] Lyophilized formul ati ons adapted for
subcut aneousexigiin prefeaatily fop} eangerseeHiipieldrati o nte Refrphiceal ofganggnipht No.
6,267,958 (Apdya, st |

recons?| t ut gd Wﬁ? ﬁ’ t‘é@é‘t}%te ’é‘g Jﬁg #%g%to 13}'[%8@ tﬁ@éﬂ}ﬂsfr%ﬂ[age)l?nnfggﬁt@ﬁs? F'&tion and
t he reconst igxngdurhor grolvat;iaad/omegtiebe taadhm endxsdre beelosmbrudfaneousptyms o t he
manmal to be treat ed. herein. 25[00200] ystallized forns of nt agoni st
are al so corfedfted with thsegancerg #Oékt%t%%%q_%%@élzpw%ﬁi@‘ml a(ﬂé??é%&@ et al.

[ 00201] The e @ r

conpound (anefxapstr':él1 tci?%dr?g lfaggireg!tl?b%g%%?ae bg{‘ﬁ‘iﬁpérﬁé’ era &ﬁle (Piréﬁe W th
conpl enent artherapdutically effectinatmdontnot gemvteigebiyorgfafreont. dacahotht:her The type

and 30effective anmounts _of such nedicaments depen for exa on the
Aount S . Y HRIBrE g e T s B N RS ST RS Tl 1 cal

paraneters af;r i@ of H%@é}ﬁsln Jﬁtﬂld@ leffb8aInRGt &h@ﬁe%@'ﬁddaﬁ? @ffe&%rhfn(o%}lt are
noted above. - 70 - [ 00202] The active ingredients may al so be
entrapped | ns Al @m@eraphatllesrqwﬁep@ge&sswn &ree ewamal efa b@tle@bacBrrOgmsm@m

t echni ques rfaC| ner i '

hydr oxyret hylelribed: frederiolTEid FBual ks Mt Gratist HstmsThacy! at
m crocapsul &ﬁlrmgeﬂ@aptaw&dimg td the@Odebhehd bf theuatid f)h/}%[ck’an & igyestigarer, (f or
exanpl e, liposones, album n m crospheres, m croenul sions, nano-particles
and naﬂocapstm e@)enbﬁdisﬁase&@%mﬁbﬁgqreworw Ctoé’éﬁﬁ‘illjeé@ssare di scl osed in
Remi ngton' s Phar '&ai)roﬁﬁ 1‘3&&% LR dtdulP ref B an mo'ﬁq (1980)

[ 00203] Sust ai ne ase pre arations may be prepare U|ta | e exanpl es
of sustai necbffeetlmaedq:sagqsamatfommodmf tird e nsEssarpeo uetabteethadémedes of

10solid hydro i ¢ pol tai ning the antagonis h matrices are
in the for mpaglﬂaﬁa&aeaesaﬁt Hrl Y tgot Ifel%Fsr?%“ lyppings %Pr&Bgﬁdéﬁt se BSURPI es of
sust ai ned- r &}, 6A5EctIBibi HLF af ﬂﬁéa&'ﬁ'@r sR%le%?ﬁfs@és% th@?%&Qﬁkﬁcﬂl&%fe%W' €,

pol y(2- hydr oxyet hyl net hacryl ate), or “pol y(vi nyl al cohol)), polylactides

(U. S. 2Pat . NmouBf 518591 the dwmpleytmmﬂls efffectivegnuduanti ¢ aci d and y

et hyl - L- gl ut amat adabl e et hyl epe [ cetate r adabl e

| actic acid-gl ycip%&%i ﬂtf ThoPYAeFs gt a%tgseg\tﬁg ‘Uﬁ%?ﬁil %Htg‘fl nj ect abl e
m cr ospher esh&£QAMPREE Evdnach GurREbA vOtIGANE Gr @éﬁls@s @&Bﬁbﬂdﬁf @ng Teuprolide
acetate), and poly-D-(-)-3-hydroxybutyric acid. $ ,ihe for Iatlons to
be used for tpim isiigigndashionndudeaailionctives sotpresde.gr |Atte IThils”i 6" rReadi
acconpl i shed, by §1 kst r@abiz ok a OVI. Kits
[ 00205] Forqﬁége tgrt[t d’ ec’?[?o%&t{)?%%gé\t’ IS&O |téstLo éhe&%ﬂ{@?@% ?@%% acture
are aBso pr qvd. tedhdipexhfeeadrivedini GiRca ﬁuﬂbldlsl(tlac@s%mebﬁnblaaﬁlet aopI@tdﬁ)m ne if a
subject with cancer will be effecti ver res OI’ISI ve to an anti-cancer agent
t herapy comploxeiukisin matplalam M ipeRicst C( ¢hhem b dagnoyubiciprprHier - VEGE

anti body su er nmeans
bei ng. compartSaal Al Eaed o e fa f?a%ﬁfeﬁas&éf%%f‘a?'}ftéﬁeﬁ“ﬁc?é&ﬁa o

cont ai ner nmeans such as vials, tubes, and the |ike, each of the container
means conprising one of the separate elenents to be used in the nmethod. For
exanpl e, one of the container neans nmay conprise a conpound that
specifically binds VEGFi |l o. 30[00206] Such kit will typically conprise the
cont ai ner descri bed above and one or nore other containers conprising

mat eri al s de5| r abl e from a commer CI al and user standpoint, including

Y . e



- 71 - inserts with instructions for use. A label may be present on the
container to indicate that the conposition is used for a specific

appl i cat iwo,20edos¥®y al so indicate directions for eithePCIEPINO6ILS | N
vitro use, such as those described above. [00207] The kits of the invention
have a nunber of enbodi nents. A 5typicaj3 enbodinent is a kit conprising a
container, a label on said container, and a conposition contained within
sai d container, wherein the conposition includes conpound(s) .that.

speci fi cal | PnEPiRlEs pne/tsmns gych angmal hiolegnls|togRs QurayRaHsaliyfshvE ifinsat es
that the co Lt on : - : I in the kit
i ncl udes i nsrgt? ?E%ttE#%hfsﬁg%? Bﬁlslfljﬂgﬂ%rhg Og%h?g%crﬁ?gélﬁ%#lkﬁé? %dggrl ?\%SEI/EGZ Ho. The
kit 10can f uh¢rhefi ambtipviadeussansieimaforianticaner ngenss dind osedtbetdval Othfeor

preparing and usi.ng the c oun ). . [,00208] O her opt.ion
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chromomyecinis, dactinomycin, daunorubicin, detorubicin, 6-diazo-5-oxo-L-
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norleucine, ADRIAMY CIN® doxorubicin (including morpholino-doxorubicin,
cyanomorpholino-doxorubicin, 2-pyrrolino-doxorubicin and deoxydoxorubicin),
epirubicin, esorubicin, idarubicin, marcellomycin, mitomycins such as mitomycin
C, mycophenolic acid, nogalamycin, olivomycins, peplomycin, potfiromycin,
puromycin, quelamycin, rodorubicin, streptonigrin, streptozocin, tubercidin,
ubenimex, zinostatin, zorubicin, anti-metabolites such as methotrexate and 5-
fluorouracil (5-FU); folic acid analogues such as denopterin, methotrexate,
pteropterin, trimetrexate; purine analogs such as fludarabine, 6-mercaptopurine,
thiamiprine, thioguanine; pyrimidine analogs such as ancitabine, azacitidine, 6-
azauridine, carmofur, cytarabine, dideoxyuridine, doxifluridine, enocitabine,
floxuridine; androgens such as calusterone, dromostanolone propionate,
epitiostanol, mepitiostane, testolactone; anti- adrenals such as aminoglutethimide,
mitotane, trilostane; folic acid replenisher such as frolinic acid; aceglatone;
aldophosphamide glycoside; aminolevulinic acid; eniluracil; amsacrine;
bestrabucil; bisantrene; edatraxate; defofamine; demecolcine; diaziquone;
elfornithine; elliptinium acetate; an epothilone; etoglucid; gallium nitrate;
hydroxyurea; lentinan; lonidainine; maytansinoids such as maytansine and
ansamitocins, mitoguazone; mitoxantrone; mopidanmol; nitraerine; pentostatin;
phenamet; pirarubicin; losoxantrone; 2-ethylhydrazide; procarbazine; PSK®
polysaccharide complex (JHS Natural Products, Eugene, OR); razoxane; rhizoxin;
sizofiran; spirogermanium; tenuazonic acid; triaziquone; 2,2',2"-
trichlorotriethylamine; trichothecenes (especially T-2 toxin, verracurin A, roridin
A and anguidine); urethan; vindesine (ELDISINE®, FILDESIN®); dacarbazine;
mannomustine; mitobronitol; mitolactol; pipobroman; gacytosine; arabinoside
("Ara-C"); thiotepa, taxoids, e.g., TAXOL® paclitaxel (Bristol-Myers Squibb
Oncology, Princeton, N.J.), ABRAXANE™ Cremophor-free, albumin-engineered
nanoparticle formulation of paclitaxel (American Pharmaceutical Partners,
Schaumberg, Illinois), and TAXOTERE® doxetaxel (Rhéne-Poulenc Rorer,
Antony, France); chloranbucil;, gemcitabine (GEMZAR®); 6-thioguanine;
mercaptopurine; methotrexate; platinum analogs such as cisplatin and carboplatin;
vinblastine (VELBAN®); platinum; etoposide (VP-16); ifosfamide; mitoxantrone;
vincristine (ONCOVIN®); oxaliplatin; leucovovin, vinorelbine (NAVELBINE®);,
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novantrone; edatrexate; daunomycin; aminopterin; ibandronate; topoisomerase
inhibitor RFS 2000; difluorometlhylornithine (DMFO); retinoids such as retinoic
acid; capecitabine (XELODA®); pharmaceutically acceptable salts, acids or
derivatives of any of the above; as well as combinations of two or more of the

5 above such as CHOP, an abbreviation for a combined therapy of cyclophosphamide,
doxorubicin, vincristine, and prednisolone, and FOLFOX, an abbreviation for a
treatment regimen with oxaliplatin (ELOXATIN™) combined with 5-FU and
leucovovin. Additional chemotherapeutic agents include the cytotoxic agents
useful as antibody drug conjugates, such as maytansinoids (DM, for example) and

10 the auristatins MMAE and MMAF, for example.

[00125] “Chemotherapeutic agents” also include “anti-hormonal agents”
that act to regulate, reduce, block, or inhibit the effects of hormones that can
promote the growth of cancer, and are often in the form of systemic, or whole-body
treatment. They may be hormones themselves. Examples include anti-estrogens

15 and selective estrogen receptor modulators (SERMs), including, for example,
tamoxifen (including NOLVADEX® tamoxifen), EVISTA® raloxifene,
droloxifene, 4-hydroxytamoxifen, trioxifene, keoxifene, LY 117018, onapristone,
and FARESTON® toremifene; anti-progesterones; estrogen receptor down-
regulators (ERDs); agents that function to suppress or shut down the ovaries, for

20 example, leutinizing hormone-releasing hormone (LHRH) agonists such as
LUPRON® and ELIGARD® leuprolide acetate, goserelin acetate, buserelin
acetate and tripterelin; other anti-androgens such as flutamide, nilutamide and
bicalutamide; and aromatase inhibitors that inhibit the enzyme aromatase, which
regulates estrogen production in the adrenal glands, such as, for example, 4(5)-

25 imidazoles, aminoglutethimide, MEGASE® megestrol acetate, AROMASIN®
exemestane, formestanie, fadrozole, RIVISOR® vorozole, FEMARA® letrozole,
and ARIMIDEX® anastrozole. In addition, such definition of chemotherapeutic
agents includes bisphosphonates such as clodronate (for example, BONEFOS® or
OSTAC®), DIDROCAL® etidronate, NE-58095, ZOMETA® zoledronic

30 acid/zoledronate, FOSAMAX® alendronate, AREDIA® pamidronate, SKELID®
tiludronate, or ACTONEL® risedronate; as well as troxacitabine (a 1,3-dioxolane

nucleoside cytosine analog); antisense oligonucleotides, particularly those that



SEM 0.54 0.57 Median 55.0 53.0 Mn-Max 29 - 83 26 - 77 n 396 334 Age
Category (years) <65 316 (80% 288 (86% > = 65 80 (20% 46 (14% n 396
334 WO 2012/010548 PCT/EP2011/062228

- 46 -

inhibit expression of genes in signaling pathways implicated in abherant cell
proliferation, such as, for example, PKC-alpha, Raf, H-Ras, and epidermal growth
factor receptor (EGF-R); vaccines such as THERATOPE® vaccine and gene
therapy vaccines, for example, ALLOVECTIN® vaccine, LEUVECTIN® vaccine,
5 and VAXID® vaccine, LURTOTECAN® topoisomerase 1 inhibitor;
ABARELIX® rmRH; lapatinib ditosylate (an ErbB-2 and EGFR dual tyrosine
kinase small-molecule inhibitor also known as GW572016); and pharmaceutically
acceptable salts, acids or derivatives of any of the above.
[00126] A "growth inhibitory agent" when used herein refers to a

10 compound or composition which inhibits growth and/or proliferation of a cell.
Examples of growth inhibitory agents include agents that block cell cycle
progression (at a place other than S phase), such as agents that induce G1 arrest and
M-phase arrest. Classical M-phase blockers include the vincas (vincristine and
vinblastine), taxanes, and topoisomerase II inhibitors such as the anthracycline

15 antibiotic doxorubicin ((8S-cis)-10-[(3-amino-2,3,6-trideoxy-a-L-lyxo-
hexapyranosyl)oxy]-7,8,9,10-tetrahydro-6,8,11-trihydroxy-8-(hydroxyacetyl)-1-
methoxy-5,12-naphthacenedione), epirubicin, daunorubicin, etoposide, and
bleomycin. Those agents that arrest G1 also spill over into S-phase arrest, for
example, DNA alkylating agents such as tamoxifen, prednisone, dacarbazine,

20 mechlorethamine, cisplatin, methotrexate, S-fluorouracil, and ara-C. Further
information can be found in The Molecular Basis of Cancer, Mendelsohn and Israel,
eds., Chapter 1, entitled "Cell cycle regulation, oncogenes, and anti-neoplastic
drugs" by Murakami ef al. (WB Saunders: Philadelphia, 1995), especially p. 13.
The taxanes (paclitaxel and docetaxel) are anticancer drugs both derived from the

25 yew tree. Docetaxel (TAXOTERE®, Rhone-Poulenc Rorer), derived from the
European yew, is a semisynthetic analogue of paclitaxel (TAXOL®, Bristol-Myers
Squibb). Paclitaxel and docetaxel promote the assembly of microtubules from
tubulin dimers and stabilize microtubules by preventing depolymerization, which
results in the inhibition of mitosis in cells.

30 [00127] As used herein, the term "patient" refers to any single animal,
more preferably a mammal (including such non-human animals as, for example,

dogs, cats, horses, rabbits, zoo animals, cows, pigs, sheep, and non-human
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primates) for which treatment is desired. Most preferably, the patient herein is a
human.

[00128] A “subject” herein is any single human subject, including a patient,
eligible for treatment who is experiencing or has experienced one or more signs,

5 symptoms, or other indicators of an angiogenic disorder. Intended to be included
as a subject are any subjects involved in clinical research trials not showing any
clinical sign of disease, or subjects involved in epidemiological studies, or subjects
once used as controls. The subject may have been previously treated with an anti-
cancer agent, or not so treated. The subject may be naive to an additional agent(s)

10 being used when the treatment herein is started, i.e., the subject may not have been
previously treated with, for example, an anti-neoplastic agent, a chemotherapeutic
agent, a growth inhibitory agent, a cytotoxic agent at “baseline” (i.e., at a set point
in time before the administration of a first dose of an anti-cancer in the treatment
method herein, such as the day of screening the subject before treatment is

15 commenced). Such "naive" subjects are generally considered to be candidates for
treatment with such additional agent(s).

[00129] The term "pharmaceutical formulation" refers to a sterile
preparation that is in such form as to permit the biological activity of the
medicament to be effective, and which contains no additional components that are

20 unacceptably toxic to a subject to which the formulation would be administered.

[00130] A “sterile” formulation is aseptic or free from all living
microorganisms and their spores.

[00131] A “package insert” is used to refer to instructions customarily
included in commercial packages of therapeutic products or medicaments, that

25 contain information about the indications, usage, dosage, administration,
contraindications, other therapeutic products to be combined with the packaged
product, and/or warnings concerning the use of such therapeutic products or
medicaments, efc.

[00132] A "kit" is any manufacture (e.g. a package or container)

30 comprising at least one reagent, e.g., a medicament for treatment of an angiogenic

disorder, or a probe for specifically detecting a biomarker gene or protein of the
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invention. The manufacture is preferably promoted, distributed, or sold as a unit
for performing the methods of the present invention.

[00133] For purposes of non-response to medicament(s), a subject who
experiences “a clinically unacceptably high level of toxicity” from previous or
current treatment with one or more medicaments experiences one or more negative
side-effects or adverse events associated therewith that are considered by an
experienced clinician to be significant, such as, for example, serious infections,
congestive heart failure, demyelination (leading to multiple sclerosis), significant
hypersensitivity, neuropathological events, high degrees of autoimmunity, a cancer
such as endometrial cancer, non-Hodgkin’s lymphoma, breast cancer, prostate
cancer, lung cancer, ovarian cancer, or melanoma, tuberculosis (TB), etc.

[00134] By “reducing the risk of a negative side effect” is meant reducing
the risk of a side effect resulting from treatment with the antagonist herein to a
lower extent than the risk observed resulting from treatment of the same patient or
another patient with a previously administered medicament. Such side effects
include those set forth above regarding toxicity, and are preferably infection,
cancer, heart failure, or demyelination.

[00135] By “correlate” or “correlating” is meant comparing, in any way,
the performance and/or results of a first analysis or protocol with the performance
and/or results of a second analysis or protocol. For example, one may use the
results of a first analysis or protocol in carrying out a second protocols and/or one
may use the results of a first analysis or protocol to determine whether a second
analysis or protocol should be performed. With respect to various embodiments
herein, one may use the results of an analytical assay to determine whether a
specific therapeutic regimen using an anti-cancer agent, such as anti-VEGF
antibody, should be performed.

HI. Methods

[00136] The present invention provides methods for identifying patients
who may benefit from treatment with an anti-cancer therapy comprising a VEGF
antagonist, methods of predicting responsiveness of a patient suffering from cancer
to treatment with an anti-cancer therapy comprising a VEGF-A antagonist,

methods for determining the likelihood that a patient with cancer will exhibit

121.
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benefit from anti-cancer therapy comprising a VEGF-A antagonist, and methods
for optimizing the therapeutic efficacy of an anti-cancer therapy comprising a
VEGF-A antagonist
The methods comprise determining an expression level of VEGF;o in a
5 sample obtained from the patient, wherein a level of VEGF o in the sample
obtained from the patient at or above a reference level indicates that the patient
may benefit from treatment with the anti-cancer therapy comprising a VEGF
antagonist, that the patient has increased likelihood of benefit from the anti-cancer
therapy, or that the patient is more likely to be responsive to treatment with the
10 anti-cancer therapy. In some embodiments, the methods further comprise
administering an anti-cancer therapy comprising a VEGF antagonist to the patient.
The invention further provides methods for treating cancer in a patient. The
methods comprise determining that a sample obtained from the patient has a level
of VEGFpat or above a reference level, and administering an effective amount of
15 an anti-cancer therapy comprising a VEGF antagonist to said patient, whereby the
cancer is treated. In some embodiments, the methods further comprise
administering additional agent(s) (e.g., a second, third, or fourth agent) to the
patient.
A. Detection Methods
20 [00137] The disclosed methods and assays provide for convenient, efficient, and
potentially cost-effective means to obtain data and information useful in assessing
appropriate or effective therapies for treating patients. For example, according to
the methods of the invention, a patient could provide a blood sample before
treatment with anti-cancer therapy comprising a VEGF antagonist and the level of
25 VEGF 9 in the sample could be determined and compared to the level of VEGF 9
in a reference sample or to a predetermined reference value, respectively. Patients
with an increased level of VEGF ) are identified as patients likely to respond to
anti-cancer therapy comprising a VEGF antagonist, such as an anti-VEGF antibody.
The methods may be conducted in a variety of assay formats, including assays
30 detecting protein expression (such enzyme immunoassays) and biochemical assays
detecting appropriate activity. Determination of expression or the presence of such

biomarkers in the samples is predictive that the patient providing the sample will be
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sensitive to the biological effects of a VEGF antagonist. Typically an expression
level of VEGF 9 in a sample obtained from the patient at or above a reference
level indicates that a patient will respond to or be sensitive to treatment with a
VEGEF antagonist.

5 [00138] One of skill in the medical arts, particularly pertaining to the
application of diagnostic tests and treatment with therapeutics, will recognize that
biological systems are somewhat variable and not always entirely predictable, and
thus many good diagnostic tests or therapeutics are occasionally ineffective. Thus,
it is ultimately up to the judgment of the attending physician to determine the most

10 appropriate course of treatment for an individual patient, based upon test results,
patient condition and history, and his or her own experience. There may even be
occasions, for example, when a physician will choose to treat a patient with a
VEGEF antagonist even when a patient is not predicted to be particularly sensitive to
VEGF antagonists, based on data from diagnostic tests or from other criteria,

15 particularly if all or most of the other obvious treatment options have failed, or if
some synergy is anticipated when given with another treatment.

[00139] In further expressed embodiments, the present invention provides
a method of predicting the sensitivity of a patient to treatment with an anti-cancer
therapy comprising a VEGF antagonist, or predicting whether a patient will

20 respond effectively to treatment with an anti-cancer therapy comprising a VEGF
antagonist, comprising assessing the level of VEGF o in the sample; and predicting
the sensitivity of the patient to inhibition by a VEGF antagonist, wherein an
expression level of VEGF g at or above a reference level correlates with high
sensitivity of the patient to effective response to treatment with a VEGF antagonist.

25 [00140] The sample may be taken from a patient who is suspected of
having, or is diagnosed as having an cancer, including, e.g., colorectal cancer,
glioblastoma, renal cancer, ovarian cancer, breast cancer (including, e.g., locally
advanced, recurrent or metastatic HER-2 negative breast cancer), pancreatic cancer
(including, e.g., metastatic pancreatic cancer), gastric cancer and lung cancer, and

30 hence is likely in need of treatment or from a normal individual who is not
suspected of having any disorder. For assessment of marker expression, patient

samples, such as those containing cells, or proteins or nucleic acids produced by
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these cells, may be used in the methods of the present invention. In the methods of
this invention, the level of a biomarker can be determined by assessing the amount
(e.g. absolute amount or concentration) of the markers in a sample, preferably
assessed in bodily fluids or excretions containing detectable levels of biomarkers.
Bodily fluids or secretions useful as samples in the present invention include, e.g.,
blood, lymphatic fluid, sputum, ascites, or any other bodily secretion or derivative
thereof. The word blood is meant to include whole blood, plasma, serum, or any
derivative of blood. Assessment of a biomarker in such bodily fluids or excretions
can sometimes be preferred in circumstances where an invasive sampling method is
inappropriate or inconvenient. However, the sample to be tested herein is
preferably blood, most preferably blood plasma. In one embodiment, the sample is
EDTA-plasma. In one embodiment, the sample is citrate-plasma.

[00141] The sample may be frozen, fresh, fixed (e.g. formalin fixed),
centrifuged, and/or embedded (e.g. paraftin embedded), efc. The cell sample can,
of course, be subjected to a variety of well-known post-collection preparative and
storage techniques (e.g., nucleic acid and/or protein extraction, fixation, storage,
freezing, ultrafiltration, concentration, evaporation, centrifugation, efc.) prior to
assessing the amount of the marker in the sample. Likewise, biopsies may also be
subjected to post-collection preparative and storage techniques, e.g., fixation.

A. Detection of VEGFy;,

[00142] VEGF o protein can be detected using any method known in the art.
For example, tissue or cell samples from mammals can be conveniently assayed for,
e.g., proteins using Westerns, ELISAs, etc.Many references are available to provide
guidance in applying the above techniques (Kohler e7 al., Hybridoma Techniques
(Cold Spring Harbor Laboratory, New York, 1980); Tijssen, Practice and Theory
of Enzyme Immunoassays (Elsevier, Amsterdam, 1985); Campbell, Monoclonal
Antibody Technology (Elsevier, Amsterdam, 1984); Hurrell, Monoclonal
Hybridoma Antibodies: Techniques and Applications (CRC Press, Boca Raton, FL,
1982); and Zola, Monoclonal Antibodies: A Manual of Techniques, pp. 147-158
(CRC Press, Inc., 1987)).

[00143] If reference is made to the detection or level of VEGF o this means

that the VEGFo isoform i.e. the cleavage product VEGF1s measured.

Mean
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[00144] As to detection of VEGF ¢ protein, various assays are available.
For example, the sample may be contacted with an antibody or an antibody
combination (e.g. in a sandwich assay) preferentially or specifically binding the
short VEGF-A isoform VEGF . Preferably VEGF ¢ 1s detected with an at least 3-
fold higher sensitivity as compared to the longer isoforms, especially as compared
to VEGF j45. In one embodiment an antibody having at least 3-fold higher
sensitivity for VEGF o as compared to VEGF165 is used. Such at least 3-fold
higher sensitivity for VEGF o 1s assessed by comparing VEGF 165 (purity at least
90% by SDS-PAGE and concentration determined by OD 280nm) and the cleavage
product VEGF110 (purity at least 90% by SDS-PAGE and concentration
determined by OD 280nm) using the same reagents. If in this comparison the signal
obtained for VEGF 145 1s only one third or less of the signal as obtained with
VEGF |y, then VEGF101s detected with an at least 3-fold higher sensitivity. As the
skilled artisan will appreciate the signal is preferably read of at about 50% of the
maximal signal. Also preferred the sensitivity for VEGF | ois at least 4-fold, 5-fold,
6-fold, 7-fold, 8-fold or 9-fold higher as compared to the long isoforms, especially
as compared to VEGF j65.

In one preferred embodiment VEGF 1, 1s specifically detected.

[00145] Such specific detection is e.g. possible if antibodies, especially
monoclonal antibodies are used and employed that bind to the free C-terminal end
of VEGF 9, respectively. Such VEGFy anti C-terminus antibody does not bind to
any VEGF-A isoform comprising amino acid 1;¢ as part of a longer polypeptide
chain or to shorter VEGF-A fragments ending e.g. at amino acid 109. Specific
binding to VEGF, in the above sense is acknowledged, if the antibody used
exhibits less than 10% cross-reactivity with a shorter fragment of VEGF not having
amino acid 110 at its C-terminus and less than 10% cross-reactivity with those
VEGF-A isoforms not having a free C-terminal amino acid 110. Also preferred the
cross-reactivity will be less than 5%, 4%, 3%, 2% and 1%, respectively, for both
shorter fragments of VEGF and VEGF isoforms not having a free C-terminal
amino acid 110.

[00146] Appropriate specific antibodies only binding the short VEGF

cleavage product VEGFy can be obtained according to standard procedures.

0
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Usually a peptide representing or comprising the C-terminal most at least 4, 5, 6, 7,
8,9, 10 or more amino acids of VEGF o will be synthesized, optionally coupled to
a carrier and used for immunization. Specific polyclonal antibodies can be obtained
by appropriate immunosorption steps. Monoclonal antibodies can easily be
5 screened for reactivity with VEGF 0, and appropriate low cross-reactivity. Low
cross-reactivity in terms of the VEGFo-specific antibody can be assessed for both
shorter fragments of VEGF (e.g. lacking the C-terminal amino acid of VEGF ;)
and VEGF-A isoforms not having a free C-terminal amino acid of VEGF .
Various measurement methods are at stake and, for example, the sample
10 may be contacted with an antibody for VEGF o under conditions sufficient for an
antibody-VEGF1yp complex to form, and then detecting both these complexes. The
presence of VEGF o protein may be detected in a number of ways, such as by
Western blotting (with or without immunoprecipitation), 2-dimensional SDS-
PAGE, immunoprecipitation, fluorescence activated cell sorting (FACS), flow
15 cytometry, and ELISA procedures for assaying a wide variety of tissues and
samples, including plasma or serum. A wide range of immunoassay techniques
using such an assay format are available, see, e.g., U.S. Pat. Nos. 4,016,043,
4,424.279, and 4,018,653. These include both single-site and two-site or
"sandwich" assays of the non-competitive types, as well as in the traditional
20 competitive binding assays. These assays also include direct binding of a labeled
antibody to a target biomarker.

[00147] Sandwich assays are among the most useful and commonly used
assays. A number of variations of the sandwich assay technique exist, and all are
intended to be encompassed by the present invention. Briefly, in a typical forward

25 assay, an unlabelled antibody is immobilized on a solid substrate, and the sample to
be tested brought into contact with the bound molecule. Immobilization of this
capture antibody can be by direct adsorption to a solid phase or indirectly, e.g. via a
specific binding pair, e.g. via the streptavidin-biotin binding pair. After a suitable
period of incubation, for a period of time sufficient to allow formation of an

30 antibody-antigen complex, a second antibody specific to the antigen (i.e., VEGFy,
labeled with a reporter molecule capable of producing a detectable signal is then

added and incubated, allowing time sufficient for the formation of another complex
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of antibody-antigen-labeled antibody. Any unreacted material is washed away, and
the presence of the VEGF ¢ is determined by observation of a signal produced by
the reporter molecule. The results may either be qualitative, by simple observation
of the visible signal, or may be quantitated by comparing with a control sample
5 containing known amounts of biomarker. In an alternative set-up the antibody
specific for VEGF o, respectively, is immobilized and an antibody binding to
VEGF |, optionally carrying a reporter molecule may be used to detect the target
molecules.
[00148] Variations on the forward assay include a simultaneous assay, in

10 which both sample and labeled antibody are added simultaneously to the bound
antibody. These techniques are well known to those skilled in the art, including
any minor variations as will be readily apparent. In a typical forward sandwich
assay, a first antibody is either covalently or passively bound to a solid surface.
The solid surface is typically glass or a polymer, the most commonly used

15 polymers being cellulose, polyacrylamide, nylon, polystyrene, polyvinyl chloride,
or polypropylene. The solid supports may be in the form of tubes, beads, discs of
microplates, or any other surface suitable for conducting an immunoassay. The
binding processes are well-known in the art and generally consist of cross-linking
covalently binding or physically adsorbing, the polymer-antibody complex is

20 washed in preparation for the test sample. An aliquot of the sample to be tested is
then added to the solid phase complex and incubated for a period of time sufficient
(e.g. 2-40 minutes or overnight if more convenient) and under suitable conditions
(e.g., from room temperature to 40°C such as between 25° C and 32° C inclusive) to
allow for binding between the first or capture antibody and the corresponding

25 antigen. Following the incubation period, the solid phase, comprising the first or
capture antibody and bound thereto the antigen is washed, and incubated with a
secondary or labeled antibody binding to another epitope on the antigen. The
second antibody is linked to a reporter molecule which is used to indicate the
binding of the second antibody to the complex of first antibody and the antigen of

30 interest

[00149] An alternative, competitive method involves immobilizing

VEGF )y on a solid phase and then exposing the immobilized target together with



n 395 332 WO 2012/ 010548PCT/ EP2011/ 062228 - 75 - bi omarker eval uabl e
N=396 bi omar ker uneval uabl e N=334 Nunber of Metastatic Sites <3 209 (53%
175 (53%wWo 261201088 (47% 156(47% n 392 331 PCT/EP2011/062228

-55-

the sample to a specific antibody to VEGF o, respectively, which may or may not
be labeled with a reporter molecule. Depending on the amount of target and the
strength of the reporter molecule signal, a competition by the target molecule may
be detectable directly via such labeled antibody. Alternatively, a second labeled
5 antibody, specific to the first antibody is exposed to the target-first antibody

complex to form a target-first antibody-second antibody tertiary complex. The
complex is detected by the signal emitted by the reporter molecule. By "reporter
molecule", as used in the present specification, is meant a molecule which, by its
chemical nature, provides an analytically identifiable signal which allows the

10 detection of antigen-bound antibody. The most commonly used reporter molecules
in this type of assay are either enzymes, fluorophores or radionuclide containing
molecules (i.e., radioisotopes) and chemiluminescent molecules.

[00150] In the case of an enzyme immunoassay, an enzyme is conjugated

to the second antibody, generally by means of glutaraldehyde or periodate. As will

15 be readily recognized, however, a wide variety of different conjugation techniques
exist, which are readily available to the skilled artisan. Commonly used enzymes
include horseradish peroxidase, glucose oxidase, beta-galactosidase, and alkaline
phosphatase, amongst others. The substrates to be used with the specific enzymes
are generally chosen for the production, upon hydrolysis by the corresponding

20 enzyme, of a detectable color change. Examples of suitable enzymes include
alkaline phosphatase and peroxidase. It is also possible to employ fluorogenic
substrates, which yield a fluorescent product rather than the chromogenic substrates
noted above. In all cases, the enzyme-labeled antibody is added to the first
antibody-molecular marker complex, allowed to bind, and then the excess reagent

25 is washed away. A solution containing the appropriate substrate is then added to
the complex of antibody-antigen-antibody. The substrate will react with the
enzyme linked to the second antibody, giving a qualitative visual signal, which may
be further quantitated, usually spectrophotometrically, to give an indication of the
amount of VEGF |, which was present in the sample. Alternately, fluorescent

30 compounds, such as fluorescein and rhodamine, may be chemically coupled to
antibodies without altering their binding capacity. When activated by illumination

with light of a particular wavelength, the fluorochrome-labeled antibody adsorbs
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5 Anal yte Capture anti body Manufacturer Detection antibody Manufacturer
VEGFA <VEG-- A>M 3C5 Bender RELI ATech <VEGF>M 26503 R&D Systens VEG-RL
<VEGF- R1>Wb 24238054Roche Di agnosti cs <VEG-- R1>M 49543 ReChEPDI1A®6223% i CS
VEGFR2 <VEGF- R2>M 89115 R&D Systens <VEGF- R2>MB9109 R&D Systens E-Sel ectin
<E- Sel ectin>M BBI G E5 R& Systens <E-Sglectin>MoD11 R&D Systens PLGF
<PLG>M 2D6D5

composition contained within said container, wherein the composition includes an
antibody that specifically binds to VEGF1;y and the label on said container
indicates that the composition can be used to evaluate the presence of VEGF o in a
sample, and wherein the kit includes instructions for using the antibody for

5 evaluating the presence of VEGF o in a particular sample type. The kit can further
comprise a set of instructions and materials for preparing a sample and applying
antibody to the sample. The kit may include both a primary and secondary
antibody, wherein the secondary antibody is conjugated to a label, e.g., an
enzymatic label.

10 [00154] Other optional components of the kit include one or more buffers
(e.g., block buffer, wash buffer, substrate buffer, ezc.), other reagents such as
substrate (e.g., chromogen) that is chemically altered by an enzymatic label,
epitope retrieval solution, control samples (positive and/or negative controls),
control slide(s), efc. Kits can also include instructions for interpreting the results

15 obtained using the kit.

[00155] In one further specific embodiment, for antibody-based kits, the kit
can comprise, for example: (1) a first antibody (e.g., attached to a solid support or
capable of binding to a solid support) that binds to VEGF;¢; (2) a second, different
antibody that preferentially binds to the VEGF 1, respectively. Preferably the later

20 antibody is labeled with the same reporter molecule. Of course it is also possible to
exchange the first for the second antibody and vice versa, when designing such

assay.

B. Methods of Treatment

25 [00156] Some methods of the invention further comprise administering a
VEGEF antagonist to a patient with an increased level of VEGF ;9o compared to a
reference sample. Other embodiments of the invention provide methods of treating
a patient with an antic-cancer therapy comprising a VEGF antagonist. Dosage
regimens may be adjusted to provide the optimum desired response (e.g., a

30 therapeutic response). For example, a dose may be administered, several divided
doses may be administered over time or the dose may be proportionally reduced or

increased as indicated by exigencies of the therapeutic situation.
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20.0 0.1 increase the dosage until the desired effect is achieved. The effectiveness of a
given dose or treatment regimen of the antagonist can be determined, for example,
by assessing signs and symptoms in the patient using standard measures of efficacy.
10 [00158] In yet another embodiment, the subject is treated with the same
anti-cancer agent, such as an anti-VEGF-A antibody at least twice. Thus, the initial
and second antagonist exposures are preferably with the same antagonist, and more
preferably all antagonist exposures are with the same antagonist, i.e., treatment for
the first two exposures, and preferably all exposures, is with one type of anti-cancer
15 agent, for example, an antagonist that binds to VEGF, such as an anti-VEGF
antibody, e.g., all with bevacizumab.
[00159] In all the inventive methods set forth herein, the anti-cancer agent
(such as an antibody that binds to VEGF) may be unconjugated, such as a naked
antibody, or may be conjugated with another molecule for further effectiveness,
20 such as, for example, to improve half-life.
[00160] One preferred anti-cancer agent herein is a chimeric, humanized,
or human antibody, e.g., an anti-VEGF antibody, and preferably bevacizumab.
[00161] In another embodiment, the VEGF antagonist (e.g., an anti-VEGF
antibody) is the only medicament administered to the subject.
25 [00162] In one embodiment, the antagonist is an anti-VEGF antibody that
is administered at a dose of about 100 or 400 mg every 1, 2, 3, or 4 weeks or is

2 2 2

administered a dose of about 1, 3, 5, 7.5, 10, 15, or 20 mg/kg every 1, 2, 3, or 4
weeks. The dose may be administered as a single dose or as multiple doses (e.g., 2
or 3 doses), such as infusions.

30 [00163] In yet another aspect, the invention provides, after the diagnosis
step, a method of determining whether to continue administering an anti-cancer

agent (e.g., an anti-VEGF antibody) to a subject diagnosed with cancer comprising
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measuring reduction in tumor size, using imaging techniques, such as radiography
and/or MRI, after administration of the antagonist a first time, measuring reduction
in tumor size in the subject, using imaging techniques such as radiography and/or
MRI after administration of the antagonist a second time, comparing imaging

5 findings in the subject at the first time and at the second time, and if the score is
less at the second time than at the first time, continuing administration of the
antagonist.

[00164] In a still further embodiment, a step is included in the treatment

method to test the subject's response to treatment after the administration step to

10 determine that the level of response is effective to treat the angiogenic disorder.
For example, a step is included to test the imaging (radiographic and/or MRI) score
after administration and compare it to baseline imaging results obtained before
administration to determine if treatment is effective by measuring if, and by how
much, it has been changed. This test may be repeated at various scheduled or

15 unscheduled time intervals after the administration to determine maintenance of
any partial or complete remission.

[00165] In one embodiment of the invention, no other medicament than
VEGEF antagonist such as anti-VEGF antibody is administered to the subject to treat
cancer.

20 [00166] In any of the methods herein, the anti-cancer agent may be
administered in combination with an effective amount of an additional agent(s).
Suitable additional agent(s) include, for example, an anti-lymphangiogenic agent,
an anti-angiogenic agent, an anti-neoplastic agent, a chemotherapeutic agent, a
growth inhibitory agent, a cytotoxic agent, or combinations thereof.

25 [00167] All these additional agent(s) may be used in combination with
each other or by themselves with the first medicament, so that the expression
"additional agent" as used herein does not mean it is the only medicament in
addition to the VEGF antagonist. Thus, the additional agent need not be a single
agent, but may constitute or comprise more than one such drug.

30 [00168] These additional agent(s) as set forth herein are generally used in
the same dosages and with administration routes as used hereinbefore or about

from 1 to 99% of the heretofore-employed dosages. If such additional agent(s) are
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used at all, preferably, they are used in lower amounts than if the first medicament
were not present, especially in subsequent dosings beyond the initial dosing with
the first medicament, so as to eliminate or reduce side effects caused thereby.
[00169] For the re-treatment methods described herein, where an additional
5 agent(s) is administered in an effective amount with an antagonist exposure, it may
be administered with any exposure, for example, only with one exposure, or with
more than one exposure. In one embodiment, the additional agent(s) is
administered with the initial exposure. In another embodiment, the additional
agent(s) is administered with the initial and second exposures. In a still further

10 embodiment, the additional agent(s) is administered with all exposures. It is
preferred that after the initial exposure, such as of steroid, the amount of such
additional agent(s) is reduced or eliminated so as to reduce the exposure of the
subject to an agent with side effects such as prednisone, prednisolone,
methylprednisolone, and cyclophosphamide.

15 [00170] The combined administration of an additional agent(s) includes co-
administration (concurrent administration), using separate formulations or a single
pharmaceutical formulation, and consecutive administration in either order,
wherein preferably there is a time period while both (or all) active agents
(medicaments) simultaneously exert their biological activities.

20 [00171] The anti-cancer therapy is administered by any suitable means,
including parenteral, topical, subcutaneous, intraperitoneal, intrapulmonary,
intranasal, and/or intralesional administration. Parenteral infusions include
intramuscular, intravenous (i.v.), intraarterial, intraperitoneal, or subcutaneous
administration. Intrathecal administration is also contemplated. In addition, the

25 anti-cancer agent may suitably be administered by pulse infusion, e.g., with
declining doses of the anti-cancer agent. Preferably, the dosing is given
intravenously or subcutaneously, and more preferably by intravenous infusion(s).

[00172] If multiple exposures of anti-cancer agents are provided, each
exposure may be provided using the same or a different administration means. In

30 one embodiment, each exposure is by intravenous administration. In another

embodiment, each exposure is given by subcutaneous administration. In yet
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10 1ogg2(x1 a)nfibgﬁasgiof’i%rltl%gsigélé hidse i¥ tﬂ%oerx%gﬁ’rg FvORAS hfﬂ? Ak )82)26, such
infusion is preferably commenced at a rate of about 50 mg/hour. This may be
escalated, e.g., at a rate of about 50 mg/hour increments every about 30 minutes to
a maximum of about 400 mg/hour. However, if the subject is experiencing an
infusion-related reaction, the infusion rate is preferably reduced, e.g., to half the

15 current rate, e.g., from 100 mg/hour to 50 mg/hour. Preferably, the infusion of
such dose of anti-VEGF antibody (e.g., an about 1000-mg total dose) is completed
at about 255 minutes (4 hours 15 min.). Optionally, the subjects receive a
prophylactic treatment of acetaminophen/paracetamol (e.g., about 1 g) and
diphenhydramine HCI (e.g., about 50 mg or equivalent dose of similar agent) by
20 mouth about 30 to 60 minutes prior to the start of an infusion.

[00175] If more than one infusion (dose) of anti-VEGF antibody is given to
achieve the total exposure, the second or subsequent anti-VEGF antibody infusions
in this infusion embodiment are preferably commenced at a higher rate than the
initial infusion, e.g., at about 100 mg/hour. This rate may be escalated, e.g., at a

25 rate of about 100 mg/hour increments every about 30 minutes to a maximum of
about 400 mg/hour. Subjects who experience an infusion-related reaction
preferably have the infusion rate reduced to half that rate, e.g., from 100 mg/hour to
50 mg/hour. Preferably, the infusion of such second or subsequent dose of anti-
VEGF antibody (e.g., an about 1000-mg total dose) is completed by about 195

30 minutes (3 hours 15 minutes).

[00176] In a preferred embodiment, the anti-cancer agent is an anti-VEGF

antibody and is administered in a dose of about 0.4 to 4 grams, and more preferably
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one to four doses within a period of about one month. Still more preferably, the
dose is about 500 mg to 1.2 grams, and in other embodiments is about 750 mg to
1.1 grams. In such aspects, the antagonist is preferably administered in two to

5 three doses, and/or is administered within a period of about 2 to 3 weeks.

[00177] In one embodiment, the subject has never been previously
administered any drug(s) to treat the cancer. In another embodiment, the subject or
patient has been previously administered one or more medicaments(s) to treat the
cancer. In a further embodiment, the subject or patient was not responsive to one

10 or more of the medicaments that had been previously administered. Such drugs to
which the subject may be non-responsive include, for example, anti-neoplastic
agents, chemotherapeutic agents, cytotosic agents, and/or growth inhibitory agents.
More particularly, the drugs to which the subject may be non-responsive include
VEGF antagonists such as anti-VEGF antibodies. In a further aspect, such anti-

15 cancer agentinclude an antibody or immunoadhesin, such that re-treatment is
contemplated with one or more antibodies or immunoadhesins of this invention to
which the subject was formerly non-responsive.

IV.  Treatment with the Anti-Cancer Agent

[00178] Once the patient population most responsive or sensitive to

20 treatment with the VEGF antagonist has been identified, treatment with the VEGF
antagonist, alone or in combination with other medicaments, results in a therapeutic
benefit to the patient with cancer. For instance, such treatment may result in a
reduction in tumor size or progression free survival. Moreover, treatment with the
combination of an anti-cancer agent and at least one additional agent(s) preferably

25 results in an additive, more preferably synergistic (or greater than additive)
therapeutic benefit to the patient. Preferably, in this combination method the
timing between at least one administration of the additional agent(s) and at least
one administration of the anti-cancer agent is about one month or less, more
preferably, about two weeks or less.

30 [00179] It will be appreciated by one of skill in the medical arts that the
exact manner of administering to said patient a therapeutically effective amount of

an anti-cancer agent following a diagnosis of a patient's likely responsiveness to the
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15 the scheduling of administration, and other factors known to medical practitioners.

The effective amount of the anti-cancer agent to be administered will be governed
by such considerations.

[00181] As a general proposition, the effective amount of the anti-cancer
agent administered parenterally per dose will be in the range of about 20 mg to

20 about 5000 mg, by one or more dosages. Exemplary dosage regimens for
antibodies such as anti-VEGF antibodies include 100 or 400 mg every 1, 2, 3, or 4
weeks or is administered a dose of about 1, 3, 5, 7.5, 10, 15, or 20 mg/kg every 1, 2,
3, or 4 weeks. The dose may be administered as a single dose or as multiple doses
(e.g., 2 or 3 doses), such as infusions.

25 [00182] As noted above, however, these suggested amounts of anti-cancer
agent are subject to a great deal of therapeutic discretion. The key factor in
selecting an appropriate dose and scheduling is the result obtained, as indicated
above. In some embodiments, the anti-cancer agentis administered as close to the
first sign, diagnosis, appearance, or occurrence of the disorder as possible.

30 [00183] The anti-cancer agent is administered by any suitable means,
including parenteral, topical, subcutaneous, intraperitoneal, intrapulmonary,

intranasal, and/or intralesional administration. Parenteral infusions include
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intramuscular, intravenous, intraarterial, intraperitoneal, or subcutaneous
administration. Intrathecal administration is also contemplated. In addition, the
antagonist may suitably be administered by pulse infusion, e.g., with declining
doses of the antagonist. Most preferably, the dosing is given by intravenous
injections.

[00184] One may administer an additional agent(s), as noted above, with
the anti-cancer agents herein. The combined administration includes co-
administration, using separate formulations or a single pharmaceutical formulation,
and consecutive administration in either order, wherein preferably there is a time
period while both (or all) active agents simultaneously exert their biological
activities.

[00185] Aside from administration of anti-cancer agents to the patient by
traditional routes as noted above, the present invention includes administration by
gene therapy. Such administration of nucleic acids encoding the anti-cancer agent
is encompassed by the expression “administering an effective amount of an anti-
cancer agent”. See, for example, WO 1996/07321 concerning the use of gene
therapy to generate intracellular antibodies.

[00186] There are two major approaches to getting the nucleic acid
(optionally contained in a vector) into the patient's cells; in vivo and ex vivo. For in
vivo delivery the nucleic acid is injected directly into the patient, usually at the site
where the antagonist is required. For ex vivo treatment, the patient's cells are
removed, the nucleic acid is introduced into these isolated cells and the modified
cells are administered to the patient either directly or, for example, encapsulated
within porous membranes which are implanted into the patient (see, e.g. U.S.
Patent Nos. 4,892,538 and 5,283,187). There are a variety of techniques available
for introducing nucleic acids into viable cells. The techniques vary depending
upon whether the nucleic acid is transferred into cultured cells in vifro or in vivo in
the cells of the intended host. Techniques suitable for the transfer of nucleic acid
into mammalian cells 7n vifro include the use of liposomes, electroporation,
microinjection, cell fusion, DEAE-dextran, the calcium phosphate precipitation
method, efc. A commonly used vector for ex vivo delivery of the gene is a

retrovirus.



(0.42-1.44) 3rd 65 43 8.4 6.5 0.55 (0.30-1.01) 4th 61 36 10.3 7.5 0.39

WO 2012/010548 PCT/EP2011/062228

-65 -

[00187] The currently preferred in vivo nucleic acid transfer techniques
include transfection with viral vectors (such as adenovirus, Herpes simplex I virus,
or adeno-associated virus) and lipid-based systems (useful lipids for lipid-mediated
transfer of the gene are DOTMA, DOPE and DC-Chol, for example). In some

5 situations it is desirable to provide the nucleic acid source with an agent specific for
the target cells, such as an antibody specific for a cell-surface membrane protein on
the target cell, a ligand for a receptor on the target cell, efc. Where liposomes are
employed, proteins that bind to a cell-surface membrane protein associated with
endocytosis may be used for targeting and/or to facilitate uptake, e.g. capsid

10 proteins or fragments thereof tropic for a particular cell type, antibodies for
proteins that undergo internalization in cycling, and proteins that target intracellular
localization and enhance intracellular half-life. The technique of receptor-mediated
endocytosis is described, for example, by Wu et al., J. Biol. Chem. 262:4429-4432
(1987);, and Wagner et al., PNAS USA 87:3410-3414 (1990). Gene-marking and

15 gene-therapy protocols are described, for example, in Anderson et al., Science
256:808-813 (1992) and WO 1993/25673.

[00188] An anti-cancer agent may be combined in a pharmaceutical
combination formulation, or dosing regimen as combination therapy, with at least
one additional compound having anti-cancer properties. The at least one additional

20 compound of the pharmaceutical combination formulation or dosing regimen
preferably has complementary activities to the VEGF antagonist composition such
that they do not adversely affect each other.

[00189] The at least one additional compound may be a chemotherapeutic
agent, a cytotoxic agent, a cytokine, a growth inhibitory agent, an anti-hormonal

25 agent, an anti-angiogenic agent, an anti-lymphangiogenic agent, and combinations
thereof. Such molecules are suitably present in combination in amounts that are
effective for the purpose intended. A pharmaceutical composition containing a
VEGF antagonist (e.g., an anti-VEGF antibody) may also comprise a
therapeutically effective amount of an anti-neoplastic agent, a chemotherapeutic
30 agent a growth inhibitory agent, a cytotoxic agent, or combinations thereof.
[00190] In one aspect, the first compound is an anti-VEGF antibody and

the at least one additional compound is a therapeutic antibody other than an anti-
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25 administration in either order, wherein preferably there is a time period while both
(or all) active agents simultaneously exert their biological activities.

[00192] In one embodiment, treatment with an anti-VEGF antibody
involves the combined administration of an anti-cancer agent identified herein, and
one, two, or more chemotherapeutic agents or growth inhibitory agents, including

30 coadministration of cocktails of different chemotherapeutic agents.
Chemotherapeutic agents include taxanes (such as paclitaxel and docetaxel) and/or

anthracycline antibiotics. Preparation and dosing schedules for such
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purposes, previous therapy, the patient's clinical history and response to the VEGF
25 antagonist and additional agent, and the discretion of the attending physician. The
VEGEF antagonist and additional agent are suitably administered to the patient at
one time or over a series of treatments. The VEGF antagonist is typically
administered as set forth above. Depending on the type and severity of the disease,
about 20 mg/m” to 600 mg/m” of the additional agent is an initial candidate dosage
30 for administration to the patient, whether, for example, by one or more separate
administrations, or by continuous infusion. One typical daily dosage might range

from about or about 20 mg/m?, 85 mg/m”, 90 mg/m* 125 mg/m”, 200 mg/m?, 400
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neuropathy (e.'g. irnpairment of hearing and bal ance) > grade Il according to

CTCAE2§3. 0; l@drmamlagld@[ dig Tremesalermeaitl onimuftiagp(Diiugs and the Bpamiogeetical chr oni ¢

daily treatnent with oral. corticosteroids (inhaled steroids and short
e eVl i M RS

courses of ¥nmesis or as an appetite stinmulant were

al  oned); known ({OOMI]Oﬂé/debﬁbléldﬁﬁ*léi'@@(éiﬁfé@%néﬁﬁa&@?@ ald@bh&b@0&y; and known
30acute or chronic-acfive infection with HBV or ;00243] The

pri mary endpesipienisfat theelosaged pndvaencenteatians esptoyied,aand (mdyde bidfarnaghas t he
time from rapdom.catlop 40t bihef§ahilc LD ARYERYUS Fictulh APt 8pRVEM and

30 methionine; preservatives (such as octadecyldimethylbenzyl ammonium chloride;
hexamethonium chloride; benzalkonium chloride, benzethonium chloride; phenol,

butyl or benzyl alcohol; alkyl parabens such as methyl or propyl paraben; catechol;
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ti me-to- eworv12fao®8 The 95% confi dence intervals for nmedCIEPRIIME1208 event
wer e conput ed using the Brookneyer-Crow ey nethod. The HR for tinme-to-event
data was estimated using 5a stratified&ox regression nodel. [ 00244]
The secondary endpoi nts included progression free survival (PFS), objective

response rate (RR), duration of response, and safety. Progression free
survi val (pﬁssor¢1§01daqlﬂ€&a%@ 1 Rentanoleand Braresahalom lzlskwlﬁr veicht dessise
progressi on Y Mei er
nmet hodol ogy tg%ls%&ggg@ggldfg@?%&?apnd& Eﬁ&gl%%r fagr%érg%l(s: %gléga Q!ﬁl?%ér m
certai n enmbasimmogbulitse hixdahitic rpatynm:rsf arch 2k Solwasygs/triohrdde ansnanagids
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in the strat%f YOGS rAHRMNSs sPasggi)ey Bistidige. asgi8ine Oy YA cohort was
perforged atmgiRadchlri&dsd@idaREEHARR, dn@‘(ﬁlller caibORy dr@fe@ﬁ%ﬂdll@%lﬁccyﬁr e conpar ed
bet ween treatnent arns usi ng a stratified | og-rank test he Kapl an-
15Mei er net hoahnass ouéeﬁrln%c slaﬂma@ndiu;naln a&)EDZEA tsmgaes mh@vetmroaﬂrata The 95%
confidence int ery Itrs flor redi,an mir ) g’p usi n the
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using a Strafohfp'l&@s@ggZrneﬁl’foﬁb‘ir$b&ﬁp1€i?éi§?|andBRnbﬁ-1@iﬁ$ butedtangs dubk aper cent age of
patients who achi eved a conEI ete or partial response confirnmed >28 days

after initial WEED"YoRWHBRAMNESSY QSﬂDOIfY@ﬁW&ﬁﬁlﬁéy REGpatients with measurabl e
di t b | | x2
Lest andon sat 100 2 FfeRRas B0l pbtoud ORMIAMGE SbEMEhogRTESS, | 17

anal yses.  Patent N09 2834, Bloodd cpitais RmbsditidnesantieVEGEaintibediedartr om pati ent s
participatin a random zed phase-I111 study conparing the resul s of

addi ng beva Pawﬂé d 3 25 peg/pl Ja singhissaAals sh rtrin sRadipents. dP0ieot ¢ eat nent
of inoperabl | r hageal
adenocar ci noﬂr%r% ?f@%o%g%g%gg%ggﬁﬁgaegah%ng gd&/n‘éﬁa?lﬁeocﬁ %t%col 2010; 28
(18S): LBA40ﬁ)g}odu[uﬁ@>hd@]hAte (hrmebetsugatqnohyd)‘&te) HeB mgabdnanﬁhdsplmar kers

rel at to iQ d tunp veal ed .that t expr essi on
vl 3501 ConBaRIERE ST o e s enySRreA T hd PaR i B ok S IBes or i med i n
the entire Q!eﬁﬁ'iﬁrelﬁﬁfodﬁﬁ‘édtﬁﬂbo B¢ LN Ve £ltdbeds Wel Brai aleARE 95Ed
treatment parameter. In particul ar, patients exhibiting a higher expression

| evel of VEGFAwvelreltalase dthydestR2d mgéﬁ)@h@ phosigBte (ntfwiobasis, meanohydrated entire
bi omar ker pat, roIo yerall, s rV|vaI and
a prol ongedaltgrzgg §§|’F’)lonpehfol§ e ﬁr vaiSI\/Ca"ﬁnh;1 OlrlSQSp ms%p@gsotrhée%eggaantdl olrfl of

bevaci zumab fbeingpes, U SHI ne/ cisplatin therapy. 5Patients, sanples and

| mmunochem cal Met hods A total of 774 gatl ents participated
in thédB020904 st[99y99]e#w>pbﬂ@6@f<§mlq&@n§a Fapradrgr subcuaneQup B Ftrasions ma
VEGF- A was h I |5, wer e obt ai ned
from pati enpdl}g??sgg?éé kﬁdﬁxh&pﬁeo%c@%%%?ﬁgb? %&e’gm s@d%b'h e?%lrEE S%Eevaci zumab or

pl acebo. A tlpd@iilild f4mdul atonyasaydae ﬂee@tsedltednwah 4 sGitable EEAL 5-aMipbbvett e(r)

bl ood col | ecti on tube. {%1‘0249 in 30-60 m ut s. of bl ood

col I ecti on, RPEEFONGHEStGRARI hredeey G &té%’t‘iﬂf‘ﬁf Ialﬁleﬁt%rs n 1500 g at
4C for 15 msﬂb‘&ﬁﬁleoﬁﬂ%ﬂtéth‘é%iﬁngﬂgb@ln%ﬁféﬁh\é%'fﬂ? separ at ed. Immediately after
centrifugation asma was carefully 15 transferred into a propyl ene
trans2&r tube um[ﬁ@ﬂQﬁJ]rﬂilazsttallizeqbfqmtstoéxhdwitagg’ntsamefalslo aootentpiateds pheeat e t he

interface cagntainin t he tom of the tube. The plasna
was then al %h%@fé&%@@{%ﬁ ﬁéél@&f{hg %PC? bes (hal f vol ume each
approxi mately 1.350704) Hf RAem@laRbPEIkiR- miﬁﬁ?&&]ntém%ré hanRhassmenas
separated, the sanples were stored in an” 20 upright position at -70C.

Sanpl es t hatcogwehed Gl aﬁdﬁl@n@lt&gﬁ@éis)@ﬁ nO@é@bO‘Wé;IE“ef@rﬁbﬂ)Sp@@SQ witRoche centr al

sanpl e of fi g nt 0 sanpl es
wer e anal yse§ g’?‘% cahr¥ alﬁﬁsotg?l Cs Oé%%ﬁ%rgeg‘éa%fg eQéh (@ ty& And [ 00251]
Al l saapl es efiRetvd dragvads @fmdlcﬁlhﬁeﬂroabluh@dlepéhdm)rrekarﬁbllequoﬂla ahféi1ﬁta3ﬁl4 wel |

REMP m cro tube fpI ates in batches of 72. The tubes were sealed with an 25
al umi num sep¥Rieta¥l GEtamaéamistrprf:&eéb@éh%f@@plqt@nn@mdrﬁhaiqql PArRBRiSEYtthe e of -85

to -55C untid, Jhe zeeh 4f EGFA concentrati ons.
[ 00252] PI asrm]%sanpﬁbére rom 5;1%79!14%?1 %ﬁ %g’%{}?hﬁé g’ﬁetdsa%&eér/e avai l abl e for

bi omar ker anal ysis. The baseline characteristics of the 712 patients in the
bi omar ker anal ysis are provided in Table 6.
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[00202] The active ingredients may also be entrapped in microcapsules
prepared, for example, by coacervation techniques or by interfacial polymerization,
for example, hydroxymethylcellulose or gelatin-microcapsules and poly-
(methylmethacylate) microcapsules, respectively, in colloidal drug delivery

5 systems (for example, liposomes, albumin microspheres, microemulsions, nano-
particles and nanocapsules) or in macroemulsions. Such techniques are disclosed
in Remington's Pharmaceutical Sciences 16th edition, Osol, A. Ed. (1980).

[00203] Sustained-release preparations may be prepared. Suitable

examples of sustained-release preparations include semi-permeable matrices of

10 solid hydrophobic polymers containing the antagonist, which matrices are in the
form of shaped articles, e.g. films, or microcapsules. Examples of sustained-
release matrices include polyesters, hydrogels (for example, poly(2-hydroxyethyl-
methacrylate), or poly(vinylalcohol)), polylactides (U.S. Pat. No. 3,773,919),
copolymers of L-glutamic acid and y ethyl-L-glutamate, non-degradable ethylene-

15 vinyl acetate, degradable lactic acid-glycolic acid copolymers such as the
LUPRON DEPOT™ (injectable microspheres composed of lactic acid-glycolic
acid copolymer and leuprolide acetate), and poly-D-(-)-3-hydroxybutyric acid.
[00204] The formulations to be used for iz vivo administration must be sterile.
This is readily accomplished by filtration through sterile filtration membranes.

20 VI. Kits

[00205] For use in detection of VEGFy, kits or articles of manufacture are
also provided by the invention. Such kits can be used to determine if a subject with
cancer will be effectively responsive to an anti-cancer agent therapy comprising a
VEGF antagonist (including, e.g., an anti-VEGF antibody such as bevacizumab).

25 These kits may comprise a carrier means being compartmentalized to receive in
close confinement one or more container means such as vials, tubes, and the like,
each of the container means comprising one of the separate elements to be used in
the method. For example, one of the container means may comprise a compound
that specifically binds VEGF .

30 [00206] Such kit will typically comprise the container described above and
one or more other containers comprising materials desirable from a commercial and

user standpoint, including buffers, diluents, filters, needles, syringes, and package
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inserts with instructions for use. A label may be present on the container to indicate
that the composition is used for a specific application, and may also indicate
directions for either in vivo or in vitro use, such as those described above.
[00207] The kits of the invention have a number of embodiments. A
5 typical embodiment is a kit comprising a container, a label on said container, and a
composition contained within said container, wherein the composition includes
compound(s) that specifically bind(s) VEGF o, and the label on said container
indicates that the composition can be used to detect of VEGF )y, and wherein the
kit includes instructions for using the compound(s) for detecting VEGF 0. The kit
10 can further comprise a set of instructions and materials for preparing and using the
compound(s).
[00208] Other optional components of the kit include one or more buffers
(e.g., dilution buffer, efc.), other reagents such as carrier (e.g., dextran, albumin).
Kits can also include instructions for interpreting the results obtained using the kit.
15

EXAMPLES
[00209] The following examples are provided to illustrate, but not to limit

the presently claimed invention.

20 Example 1:
[00210] In the AVADO trial (BO17708), patients with untreated locally

advanced, recurrent or metastatic HER-2 negative breast cancer were randomized
to docetaxel 100 mg/m” plus bevacizumab 7.5 mg/kg every 3 weeks (n=248),
bevacizumab 15 mg/kg (n=247) every three weeks or placebo (n=241) see, Miles,
25 J. Clin. Oncol., 24 May 2010 (e-published)).
[00211] Blood plasma baseline samples were available from 396 patients in
this trial.
[00212] An investigation of the status of biomarkers related to angiogenesis
and tumorigenesis revealed that the expression levels of three biomarkers relative
30 to control levels determined in the entire biomarker patient population correlated
with an improved treatment parameter. In particular, patients exhibiting a higher
expression level of VEGFA relative to control levels determined in the entire

biomarker patient population, demonstrated a prolonged progression free survival
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in response to the addition of bevacizumab to docetaxel therapy. Patients
exhibiting a higher expression level of VEGFR2 relative to control levels
determined in the entire biomarker patient population, demonstrated a prolonged
progression free survival in response to the addition of bevacizumab to docetaxel
5 therapy. Also patients exhibiting higher combined expression level of VEGFA and
VEGFR?2 relative to control levels determined in the entire biomarker patient
population, demonstrated a prolonged progression free survival in response to the
addition of bevacizumab to docetaxel therapy. In addition, patients exhibiting
higher combined expression level of VEGFA and PLGF relative to control levels
10 determined in the entire patient population, demonstrated a prolonged prolonged

progression free survival in response to the addition of bevacizumab to docetaxel

therapy.

Patients and Immunochemical Methods

15 [00213] A total of 736 patients participated in the BO17708 study, and blood
plasma samples from 396 of the participants were available for biomarker analysis.
The baseline characteristics of the 396 patients in the biomarker analysis and the
remaining patients for which no biomarker analysis was possible are provided in
Table 1A and Table 1B.

20

Table 14. Baseline characteristics

biomarker biomarker
evaluable unevaluable
N=396 N=334
Sex
Female 396 (100%) 334 (100%)
n 396 334

Randomized treatment

placebo + docetaxel

129 (33%)

109 (33%)

bevacizumab (7.5 mg/kg)
+ docetaxel

129 (33%)

118 (35%)

bevacizumab (15 mg/kg) 138 (35%) 107 (32%)
+ docetaxel
n 396 334

Age (years)
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biomarker biomarker
evaluable unevaluable
N=396 N=334
Mean 54.4 52.8
SD 10.72 10.46
SEM 0.54 0.57
Median 55.0 53.0
Min-Max 29 — 83 26 —77
n 396 334
Age Category (years)
<65 316 (80%) 288 (86%)
> =65 80 (20%) 46 (14%)
n 396 334
Race
White 375 (95%) 234 (70%)
Black 4 (1%) 3 (<1%)
Other 17 (4%) 97 (29%)
n 396 334
Weight (kg)
Mean 68.79 67.23
SD 14.097 14.185
SEM 0.708 0.780
Median 67.00 66.70
Min-Max 428 -135.6 37.5-121.2
n 396 331
Height (cm)
Mean 161.79 160.41
SD 7.158 7.351
SEM 0.360 0.402
Median 162.00 160.0
Min-Max 137.0 - 189.0 140.0 — 184.0
n 396 334
Smoking Status
Never smoked 252 (64%) 232 (70%)
Past smoker 99 (25%) 61 (18%)
Current smoker 44 (11%) 38 (11%)
n 395 331
Smoking — Pack Years
Mean 24.06 33.63
SD 79.907 81.309
SEM 7.294 8.925
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biomarker biomarker
evaluable unevaluable
N=396 N=334
Median 10.00 15.00
Min-Max 0.3 -860.0 0.5-720.0
n 120 83
Table IB. Baseline characteristics
biomarker biomarker
evaluable unevaluable
N=396 N=334
Body Surface Area (sqm)
Mean 1.726 1.698
SD 0.1725 0.1796
SEM 0.0087 0.0099
Median 1.710 1.700
Min-Max 1.35-2.42 1.29-233
n 396 331
Performance Status (ECOG)
0 247 (63%) 196 (60%)

1 143 (37%) 133 (40%)
2 1 (<1%) -
n 391 329
LVEF
< = median (64) 181 (35%) 172 (55%)
> median (64) 177 (49%) 138 (45%)
n 358 310

Disease Free Interval

< =24 months

138 (35%)

118 (35%)

> 24 months

255 (65%)

216 (65%)

n

393

334

Hormone Receptor ER Status

Negative 104 (26%) 103 (31%)
Positive 290 (73%) 229 (69%)
Unknown 2 (<1%) 2 (<1%)
n 396 334
ER/PgR Combined Status

Negative 81 (21%) 82 (25%)
Positive 314 (79%) 250 (75%)
n 395 332
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biomarker biomarker
evaluable unevaluable
N=396 N=334
Number of Metastatic Sites

<3 209 (53%) 175 (53%)

>=3 183 (47%) 156 (47%)

n 392 331

Blood Plasma Analysis

[00214] Plasma samples were collected after randomization and before any

study treatment was administered. All samples were obtained from patients that

5 were thereafter treated with docetaxel 100mg/m2 plus either bevacitumab 7.5mg/kg
every three weeks, bevacizumab 15mg/kg every three weeks or placebo until
disease progression.

[00215] A total of 4.9 mLs of blood were drawn into a S-monovette®
(EDTA) tube (or a citrated plasma tube for the 16 patients on anticoagulant

10 therapy). They were mixed immediately thereafter by gentle invertion of the tube
and were centrifuged within 30 minutes at approximately 1500g in centrifuge
(room temperature for 10 minutes). Immediately hereafter, supernatant plasma was
aliquoted in a clear polypropylene SmL transfer tube. Thereafter, plasma was
aliquoted into 2 plastic storage tubes (approximately 1.25 ml each). Samples were

15 stored in an upright position at -70°C. In some cases, samples were stored at -20°C
for up to one month and then transferred to -70°C.

[00216] Samples were used for measurement of levels of VEGFA, VEGF
receptor-1 (VEGFR1), VEGFR2, PLGF and E-SELECTIN wusing an
Immunological MultiParameter Chip Technology (IMPACT) from Roche

20 Diagnostics GmbH.

IMPACT Multiplex Assay Technology
[00217] Roche Professional Diagnostics (Roche Diagnostics GmbH) is
developing a multimarker platform wunder the working name IMPACT
25 (Immunological MultiParameter Chip Technology). This technology was used for
the measurement of the protein markers mentioned above in the "blood plasma

analysis" section. The technology is based on a small polystyrene chip
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Pl asma Anal ysi s [ 00253] Pl asma sanpl es were col |l ected after
random zati on and before any study treatgent was given to the patients.
VEGFA was neasured using the 5mul tiplex | MPACT ELI SA assay described in
Exanple 1. Statistical Anal an _was use

di chot omi ze BIBHRFUES b qu&ééur'aiaa Qs'wlw[é%gé%%é%ﬁanéﬁw@wle%bwechr&d. an) .
E)at | ent S Wt thpezﬁ dai%%‘glll omar a\% tlig}‘?ﬁqtsém\/\gtr“gl?%lgtﬁ?Er%g}nggﬁv%ateﬁ&lgg@g%it i onal
hazard COX negeﬁmmpnttemﬁat Y&irg ass[a@.(mﬁ@]ach madedispots of aprtopostwenebladéthzar d
COX regr eSSI1I? nas V\é\f%scaluﬁged otn‘([)o the chip. During the assay, the array was probed with
5 specimen samples containing the specific analytes.
[00218] The plasma volume required per specimen for measuring all
markers on one chip was 8 pL, which was applied together with 32 pL of an
incubation buffer (50 mM HEPES pH 7.2, 150 mM NaCl, 0.1% Thesit, 0.5%
bovine serum albumin and 0.1% Oxypyrion as a preservative agent). After
10 incubation for 12 minutes and washing of the chip using a washing buffer (5 mM
Tris pH 7.9, 0.01% Thesit and 0.001% Oxypyrion) the digoxigenylated monoclonal
antibody mix was added (40 pL of incubation buffer including a mix of the
analyte-specific antibodies labeled with Digoxigenin) and was incubated for an
additional 6 minutes to bind onto the captured analytes. The second antibody was
15 finally detected with 40 uL of a reagent buffer (62.5 mM TAPS pH 8.7, 1.25 M
NaCl, 0.5% bovine serum albumin, 0.063% Tween 20 and 0.1% Oxypyrion)
including an anti-digoxigenin antibody conjugate coupled with fluorescent latex.
Using this label, 10 individual binding events in a single spot could be detected,
resulting in very high sensitivity down to the fmol/L concentration. Chips were
20 transported into the detection unit, and a charge coupled device (CCD) camera
generated an image that was transformed into signal intensities using dedicated
software. Individual spots were automatically located at predefined positions and
quantified by image analysis. For each marker, lines of 10-12 spots were loaded
on the chips, and a minimum of 5 spots was required to determine the mean
25 concentration of samples. The advantages of the technology are the ability of
multiplexing up to 10 parameters in a sandwich or competitive format. The
calibrators and patient samples were measured in duplicate. One run was designed
to contain a total of 100 determinations, including 2 multi-controls as a run control.
Since some of the selected analytes react with each other (i.e VEGFA and PLGF
30 with VEGFR1 or VEGRF2 or VEGFA forms heterodimers with PLGF), the 5
analytes were divided on three different chips as follows:

Chip 1: VEGFA



5 evaluate the association between bi omarker |evel and treatnment effect.
The nodel included the follow ng covariates: trial treatnent, biomarker
| evel , i nweracxiiofst erm of treatnment by bi omarker | evel PCWHPdo11®61228 or t he
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P-val ue below 0. 05 was consi dered significant.

10[ 00257] Val ues reported as belowthe Iimt of quantification (BLQ or

above the Ii
quantificati

anal ysi s.

mt o uant|f|cat|o
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| f a cut-o
used. 15 Results Bl ood Pl asma Markers

ALQ were inputed at the | ower
@1 init of quantification (ULQ val ues.

limt of

rnatlon of the concentration |l evels was used in the

f was needed for the analysis,

t he sanpl e nedi an was
The basel i ne descriptive statistics

of the biomarker esented in T%?Ie 7. 20T bIe Descriptive
Statistice of B dniRarpleSmeshubifiey SR fBeReniealy 7 S+ capc Al
Patien?s Plasma VEGE at Bln (pg/m) 357 355 712 Geonetric Mean 114 115 114
Arithretic Végalvtg0 18aphnps aggbody Manufacturer | Detection antibody | Manufacturer
Bender
VEGFA <VEGF-A>M-3C5 RELIATech <VEGF>M-26503 | R&D Systems
VEGFR1 <VEGF-R1>M- Roche <VEGF-R1>M- Roche
49560 Diagnostics 49543 Diagnostics
<VEGF-R2>M- <VEGF-R2>M-
VEGFR2 29115 R&D Systems 29109 R&D Systems
.| <E-Selectin>M- <E-Selectin>M-
E-Selectin BBIG-ES R&D Systems sD11 R&D Systems
Roche <PLGF>M- Roche
< >M-
PLGF PLGF>M-2D6D> Diagnostics 6A11D2 Diagnostics
Statistical Analysis

[00220] Sample median was used to dichotomize biomarker values as low
(below median) or high (at or above median).

10 [00221] Hazard Ratio of treatment effect in sub-group of patients with high
or low biomarker levels were estimated with proportional hazard cox regression
analysis.

[00222] In addition, proportional hazard cox regressions was used to
evaluate the association between biomarker level and treatment effect. The model

15 included the following covariates: trial treatment, biomarker level, binary

stratification factors (ER/PgR status, measurable disease at baseline, prior adjuvant

taxane therapy), interaction term of treatment by biomarker level. Wald test for the
interaction term was used to determine the association between biomarker level and
treatment effect. P-value below 0.05 was considered significant.

20
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[00223] The baseline descriptive statistics of the biomarkers are presented

in Table 2.

Table 2: Descriptive Statistics of Biomarker Values (Baseline)

[00224]

VEGFA VEGFR2 |PLGF

(pg/ml,) (ng/ml) (pg/ml,)
min 20.0 0.1 5.8
qu 25% [64.5 0.1 17.04
median |125.0 11.0 2131
qu 75% [240.5 13.4 27.02
max  [3831.1 72.4 282.10
mean [216.5 11.6 24.58
sd 322.63 4.58 20.38

Table 3 presents the results of the analysis of the association of

VEGFA or VEGFR2 with treatment effect on progression free survival.
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Tabl e 8 presents the univariate analysis of the association of the selected
bi omar kerwowntdnivs4eat nent ef fect on overal |l survival. S5PabiEP2@1/06=2%cCi ati on
with treatnment effect on Overall Survival - (uni-variate analysis) HR
(95% Cl) P-value for interaction Overalto VEGFA low 1.01 [0.77;1.31] P=0.07
VEGFA high 0.72 [0.57;0.93] Non-Asia VEG-FA low 1.01 [0.68; 1.51]

Table 3:
Low dose High dose
HR (95%CT) Interaction HR (95%CT) Interaction
p-value p-value
VEGFA low 0.96 (0.62 — 1.48) 0.86 (0.56 — 1.32)
P=0.0136 P=0.0808
VEGFA high | 0.52(0.33 -0.81) 0.49(0.31-0.76)
VEGFR2 low | 1.10(0.73 - 1.67) 0.75(0.49 - 1.16)
P=0.0342 P=0.2545
'VEGFR2 high| 0.46 (0.28 — 0.74) 0.54 (0.35-0.85)

[00225] In this analysis, for VEGFA, Low VEGFA (<125 pg/ml) and High

VEGFA (>125 pg/ml), and for VEGFR2, Low VEGFR2 (<11 ng/ml) and High
5 VEGFR2 (>11 ng/ml) were used.

[00226] These results show that the Hazard Ratio for treatment effect is
significantly better in the subset of patients with high VEGFA compared to patients
with low VEGFA. These results also show that the Hazard Ratio for treatment
effect is significantly better in the subset of patients with high VEGFR2 compared

10 to patients with low VEGFR2. The same trend is observed when comparing low
and high dose bevacizumab to placebo, the statistical evidence of difference
between high and low biomarker sub-group is stronger in the patients treated with
low dose bevacizumab. Therefore, VEGFA and VEGFR2 are each independent
predictive biomarkers for bevacizumab treatment effect on Progression Free

15 Survival.

[00227] Table 4 presents the analysis of biomarker combinations
association with treatment effect on progression free survival for low dose (7.5
mg/kg every 3 weeks) bevacizumab and for high dose (15 mg/kg every 3 weeks)
bevacizumab.

20

For this analysis

Formula 1: norm(VEGFA)+1.3*norm(VEGFR2)



p=0.04 VEGFA high 0.59 [0.43;0.82] Asia VEGFA low 0.99 [0.70;1.40] P=0.76
VEGFA high 0.92 [0.63; 1. 34] [00258] In this analysis, for VEGFA, Low
VEGFA < M0 2prp/arhs4and Hi gh VEGFA > 111 pg/ M was used. POrGP2&9jo6R20s VEGFA
the cut-off | evel was determ ned as sanpl e data nedi an val ue, such that 50%
of patients have high expression and 506 .of patients have | ow expression,
as per pre-determ ned anal ysis plan. [00260] This result table shows
that the Hazard Ratio for treatment effect is s ificantly better in the
SUbset of  pARIGHNGN G A G i Ve ECTas 4608 QRIS 16w th | ow VEGEA
Therefore, VEGFA is an independent predictive biomarkers for Bevaci zumab
treatnent effect on overall survival. Table 9 presents the univariate

anal ysi s of ande associ ation of the selected biomarkers with treatnent

effect on progression free survival. 20 WD 2012/ 010548PCT/ EP2011/ 062228 -
92 - Table 9: Association with treatnent effect on Progression Free

Survival  (urffAliaat © BRAGMTVEIGFA)+0.21 *norm(PLGF)
Equivalent formula: 0.18*log2(VEGFA)+0.42*log2(PLGF)-3.1

Where we use log?2 transformation and

10 % = norm(x ) = log 2(x,) —median(log 2(x))
f f mad(log 2(x))

Where mad is the median absolute deviation adjusted by a factor of 1.4826.

15 Table 4:  Association with treatment effect on Progression Free Survival (bi-
marker analysis) for low dose (7.5 mg/kg every 3 weeks) bevacizumab

and for high dose (15 mg/kg every 3 weeks) bevacizumab

Low Dose (7.5 mg/kg) High Dose (15 mg/kg)
versus Placebo versus Placebo
HR (95%CI) Interaction HR (95%CI) Interaction
p-value p-value
VEGFA &
VEGFR2 low | 11 (0.72,1.69) 0.84 (0.54, 1.3)
VEGFA & 0.0077 0.0580
VEGFR?2 high 0.474 (0.3,0.75) 0.483 (0.31,0.76)
VEGFA &
PLGF low 1.01(0.65,1.58) 0.845 (0.53,1.34)
VEGFA & 0.037 0.12
PLGF high 0.518 (0.33,0.81) 0.507 (0.33,0.78)

In this analysis, a high combined expression level of VEGFA and VEGFR2 is
20 Formula 1> -0.132 and a low combined expression level of VEGFA and
VEGFR2 is Formula 1 < -0.132, and a high combined expression level of VEGFA



HR (95% Cl) P-value for interaction overall VEGFA Iow 0.86 [0.67;1.10]
P=0.11 VEGFA high 0.66 [0.52;0.85] Non-Asia VEGA |ow 0.85 [0.57; 1. 26]
P=0.06 WEOGRMM103¥80.54 [0.39;0.76] Asia VEGFA | ow 0. 8@CrEpre®;1062288 P=0. 99
VEGFA hi gh 0.870. 61; 1. 25] [00261] In this analysis, for

VEGFA, Low VEGFA < 111pg/ml and H gh -81-

and PLGF is Formula 2 > -0.006 and a low combined expression level of VEGFA
and PLGF is Formula 2 < -0.006.

[00228] These results show that the Hazard Ratio for treatment effect is

5 significantly better in the subset of patients with high VEGFA & VEGFR2
combination compared to patients with low VEGFA & VEGFR2 combination.

These results also show that the Hazard Ratio for treatment effect is significantly

better in the subset of patients with high VEGA & PLGF combination compared to
patients with low VEGFA & PLGF combination. The same trend is observed when

10 comparing low and high dose bevacizumab to placebo, the statistical evidence of
difference between high and low biomarker sub-group is stronger in patients
treated with low dose bevacizumab. Therefore, VEGFA & VEGFR2 combination
and VEGFA & PLGF combination are each independent predictive biomarkers for
bevacizumab treatment effect on Progression Free Survival.

15 [00229] The predictive value of VEGF-A in the bevacizumab 15 mg/kg
arm was explored further by subdividing the cohort into quartiles according to
VEGF-A levels. The 95% confidence intervals for all quartiles overlapped. In the
first quartile (< 64 pg/ml), a very limited treatment effect was observed (hazard
ratio 0.86). In the highest quartile (>240 pg/ml), the hazard ratio for PFS was 0.39

20 (95% CI:0.19-0.77) and the difference in median PFS was more pronounced than in
the other groups. Overall, the point estimates of the quartiles show a consistent
improvement in the hazard ratio with increasing VEGF-A levels. These results are

shown in Table 5 below.
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bevaci zumab placebo N (A) N (A) Sex Femal e 45 38.46 32 29.91 Male 72
61.54 75 70. 09
WO 2012/010548 PCT/EP2011/062228
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[00233] Without being bound by theory, it is assumed that the preferential
binding of short VEGF isoforms like VEGF,;9 and VEGF 3, respectively, of this
assay, could explain why in the studies described herein a statistically significant
predictive value was observed, while previous measurements of VEGF-A had lead

5 to conflicting results in that respect.

Example 3: Detection of short VEGF isoforms using the Elecsys®

Analyzer

[00234] This example describes experiments demonstrating that an assay using the
10 Elecsys® Analyzer can be used to detect short VEGF isoforms in human plasma.

[00235] The VEGF-A assay was transferred from IMPACT to the
automated in-vitro diagnostics system Elecsys® (Roche Diagnostics GmbH,
Mannheim). The same capture antibody as in the IMPACT Assay, <hVEGF-A>-
m3C5 (Reliatech, Wolfenbittel) was used, while the capture antibody <hVEGF-

15 A>-m25603 (R&D Systems, Minneapolis) used on the IMPACT system was
replaced by <hVEGF-A>-mA4.6.1 (Genentech, South San Francisco).

[00236] The immunoassays running on the automated Elecsys® system are
immuno assays using electrochemiluminescense (ECLIA) as the signal generating
technology. In the present sandwich assay the biotinylated capture antibody binds

20 to streptavidin coated, magnetic microparticles and the ruthenylated detection
antibody allows for signal generation. 75 pl of biotinylated <VEGF-A>-m3CS5 at
1.5 pg/ml and 75 pl of ruthenylated <VEGF-A>M-A.4.6.1 at 2 ug/ml both in
reaction buffer (50 mM Tris (pH 7.4), 2 m M EDTA, 0.1 % thesit, 0.2 % bovine
IgG, 1.0 % bovine serum albumin) were incubated for 9 minutes with 20 ul of

25 sample. 30 ul of a microparticle suspension was added after the first 9 minutes of
incubation and the whole mixture then incubated for an additional 9 minutes.
During these incubation steps an antibody analyte antibody sandwich is formed that
is bound to the microparticles. Finally the microparticles were transferred to the
detection chamber of the Elecsys system for signal generation and readout.

30 [00237] The cleavage product/isoform preference of the Elecsys® VEGF-
A assay was assessed with purified recombinant proteins: VEGF 119 (produced by

plasmin cleavage at Genentech, South San Francisco), VEGF 121 and VEGF 165



Age Category (years) <65 73 62.39 71 66.36 > = 65 44 37.61 36 33.64
KPS (% Category at Baseline <80% 15 12. 82
WO 2012/010548 PCT/EP2011/062228
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(both supplied by R&D Systems, Minneapolis). The preferential binding of short

VEGF isoforms that had been seen with the IMPACT® Assay was confirmed in

the Elecsys assay. As shown in Figure 12, in the Elecsys® assay the isoforms

VEGEF 121 and the plasmin cleavage product VEGF 110, respectively, both were
5 detected with an approximately 5-fold higher sensitivity than VEGF 165.

Example 4: A phase III randomized trial in first-line unresectable, locally

advanced, metastatic gastric cancer of bevacizumab in combination with

chemotherapies

10 [00238] This example concerns analysis of results obtained from patients
with first-line metastatic gastric cancer treated in the AVAGAST clinical trial. The
primary aim of the study was to determine the clinical benefit of adding
bevacizumab to chemotherapy for treating gastric cancer, as measured by overall
survival (OS). Secondary endpoints included progression-free survival (PFS),

15 overall response rate and duration of response. The chemotherapy used in this trial

was a combination of capecitabine or 5-flurouracil (5-FU) and cisplatin.

Study Design
[00239] 774 patients were enrolled in the AVAGAST trial and were

randomized 1:1 to the following two arms:
20 Arm A (387):

e Oral capecitabine 1,000 mg/m2 twice daily for 2 weeks followed by one
week rest, every 3 weeks until disease progression or unmanageable
toxicity or, for patients not deemed appropriate to take oral capecitabine
(because of, e.g., difficulty swallowing, malabsorption or other conditions

25 that could affect intake of oral capecitabine medication), 5-fluorouracil may
be administered instead, at a dose of 800 mg/m2/day as a continuous iv
infusion over 5 days (days 1 to 5 of each cycle) every 3 weeks; and

e cisplatin 80 mg/m2 as a 2 hr iv infusion with hyperhydration and pre-
medication (steroids and anti-emetics), every 3 weeks for a maximum of 6

30 cycles, until disease progression or unmanageable toxicity.



13 12. 15 >=80% 102 87.18 94 87.85 VAS Category at Baseline
baseline (not available) 10 8.55 16 14.95 <20 68 58.12 56 52.34 >=20
WO 2012/010548 PCT/EP2011/062228
-85 -
Arm B (387):

10

15

20

25

30

e Oral capecitabine 1,000 mg/m2 twice daily for 2 weeks followed by one
week rest, every 3 weeks until disease progression or unmanageable
toxicity or, for patients not deemed appropriate to take oral capecitabine
(because of, e.g., difficulty swallowing, malabsorption or other conditions
that could affect intake of oral capecitabine medication), 5-fluorouracil may
be administered instead, at a dose of 800 mg/m2/day as a continuous iv
infusion over 5 days (days 1 to 5 of each cycle) every 3 weeks; and

e cisplatin 80 mg/m2 as a 2 hr iv infusion with hyperhydration and pre-
medication (steroids and anti-emetics), every 3 weeks until disease
progression or unmanageable toxicity for a maximum of 6 cycles; and

e bevacizumab (7.5 mg/kg) every 3 weeks until disease progression or
unmanageable toxicity.

Treatment arms were balanced for stratification variables with the exception of
advanced disease (2% vs 5%). Approx 95% of patients were metastatic, two-thirds
male, 49% from Asia/Pacific, 32% from Europe and 19% from the Americas.
[00240] Bevacizumab (AVASTIN®) was supplied as a clear to slightly
opalescent, sterile liquid ready for parenteral administration in two vial sizes: each
100 mg (25 mg/ml — 4 ml fill) glass vial contained bevacizumab with phosphate,
trehalose, polysorbate 20 and Sterile Water for Injection, USP and each 400 mg (25
mg/ml — 16 ml fill) glass vial contained bevacizumab with phosphate, trehalose,
polysorbate 20, and Sterile Water for Injection, USP. AVASTIN® was
administered by withdrawing the necessary amount for a dose of 5 mg/kg and
diluted in a total volume of 100 ml of 0.9% Sodium Chloride Injection, USP before

intravenous administration.

Methods

[00241] Eligible Subjects/Patients had the following key eligibility criteria:
Age > 18 years, ECOG 0, 1 or 2 (ECOG Performance Status Scale). All subjects
had histologically confirmed adenocarcinoma of the stomach or gastro-oesophageal
junction with inoperable, locally advanced or metastatic disease, not amenable to

curative therapy. Subjects may have had either measurable or non-measurable but

bel ow



39 33.33 35 32.71 CRP Category (nedian value) at Baseline (ng/dL)
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evaluable disease (per the Response Evaluation Criteria in Solid Tumors
(RECIST)). Subjects not receiving anticoagulant medication had an INR less than
or equal to 1.5 and a PTT less than or equal to 1.5 x ULN within 7 days prior to
randomization.

5 [00242] Exclusion criteria included the following: previous chemotherapy
for locally advanced or metastatic gastric cancer (patients may have received prior
neoadjuvant or adjuvant chemotherapy as long as it was completed at least 6
months prior to randomisation); previous platinum or anti-angiogenic therapy (i.e.
anti-VEGF or VEGFR tyrosine kinase inhibitor etc); patients with locally advanced

10 disease who were candidates for curative therapy (including operation and/or
chemotherapy and/or radiotherapy); radiotherapy within 28 days of randomisation;
major surgical procedure, open biopsy or significant traumatic injury within 28
days prior to randomisation, or anticipation of the need for major surgery during
the course of the study treatment (planned elective surgery); minor surgical

15 procedures within 2 days prior to randomisation; evidence of CNS metastasis at
baseline; history or evidence upon physical/neurological examination of CNS
disease unrelated to cancer unless adequately treated with standard medical therapy,
e.g. uncontrolled seizures; inadequate bone marrow function, liver function or renal
function; uncontrolled hypertension or clinically significant (i.e. active)

20 cardiovascular disease; active infection requiring intravenous antibiotics at
randomisation; history or evidence of inherited bleeding diathesis or coagulopathy
with the risk of bleeding; serious or non-healing wound, peptic ulcer, or
(incompletely healed) bone fracture; active gastrointestinal bleeding; history of
abdominal fistula, gastrointestinal perforation, or intra-abdominal abscess within 6

25 months of randomisation; neuropathy (e.g. impairment of hearing and balance) >
grade II according to CTCAE v3.0; chronic daily treatment with aspirin or
clopidogrel; chronic daily treatment with oral corticosteroids (inhaled steroids and
short courses of oral steroids for anti-emesis or as an appetite stimulant were
allowed); known dihydropyrimidine dehydrogenase (DPD) deficiency; and known

30 acute or chronic-active infection with HBV or HCV.

[00243] The primary endpoint of the study was overall survival (OS),

defined as the time from randomization until death from any cause. Time-to-event
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to death, based on investigator assessment. Kaplan-Meier methodology was used to

10 estimate median PFS for each treatment arm. In certain embodiments, the hazard
ratio for PFS was estimated using a stratified Cox regression model with the same
stratification factors used in the stratified log-rank test. Analyses of PFS in each
cohort was performed at the two-sided a=0.05 level. Time-to-event data were
compared between treatment arms using a stratified log-rank test. The Kaplan-

15 Meier method was used to estimate duration of time-to-event data. The 95%
confidence intervals for median time-to-event was computed using the
Brookmeyer-Crowley method. The HR for time-to-event data was estimated using
a stratified Cox regression model. RR is defined as the percentage of patients who
achieved a complete or partial response confirmed >28 days after initial

20 documentation of response. RR in patients with measurable disease at baseline was
compared using the stratified Mantel-Haenszel y2 test. Randomization stratification
factors were included in all stratified analyses.

[00245] Blood plasma samples were collected from patients participating
in a randomized phase-III study comparing the results of adding bevacizumab to

25 capecitabine/cisplatin therapy for the treatment of inoperable locally
advanced/metastatic gastric/gastro-oesophageal adenocarcinoma (the B020904
study, see, Kang et al, J. Clin. Oncol. 2010; 28 (18S): LBA4007).

[00246] An investigation of the status of biomarkers related to
angiogenesis and tumorigenesis revealed that the expression levels of one plasma

30 biomarker relative to control levels determined in the entire biomarker patient
population correlated with an improved treatment parameter. In particular, patients

exhibiting a higher expression level of VEGFA relative to control levels
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determined in the entire biomarker patient population, demonstrated a prolonged
overall survival and a prolonged progression free survival in response to the

addition of bevacizumab to capecitabine/cisplatin therapy.

5 Patients, samples and Immunochemical Methods

[00247] A total of 774 patients participated in the BO20904 study, and
blood plasma sampling for analysis of plasma VEGF-A was pre-specified in the
protocol.

[00248] All samples were obtained from patients treated with

10 capecitabine/cisplatin plus bevacizumab or placebo. A total of 4.9 ml was collected
ina 4.9 mL EDTA S-Monovette® blood collection tube.

[00249] Within 30-60 minutes of blood collection, blood tubes were placed
into the centrifuge and spun 1500 g at 4°C for 15 minutes, until cells and plasma
were separated. Immediately after centrifugation, the plasma was carefully

15 transferred into a propylene transfer tube using a plastic pipette, being careful not
to aspirate the interface containing the platelets at the bottom of the tube. The
plasma was then aliquotted equally into 2 storage tubes (half volume each
approximately 1.25 mL) using a pipette.

[00250] Once the plasma was separated, the samples were stored in an

20 upright position at -70°C. Samples that could only be stored at -20°C, were shipped
to Roche central sample office (CSO) within one month after the blood draw. All
samples were analysed at Roche Diagnostics GmbH, Penzberg, Germany.

[00251] All samples were thawed and distributed in 40 pl aliquots into
384-well REMP micro tube plates in batches of 72. The tubes were sealed with an

25 aluminum septum and stored in freezers set to maintain a temperature of -85 to
-55°C until analysis. The samples were analyzed for VEGFA concentrations.

[00252] Plasma samples from 712 of the participants were available for
biomarker analysis. The baseline characteristics of the 712 patients in the

biomarker analysis are provided in Table 6.
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Table 6. Baseline characteristics: biomarker population (n=712)

Pl+CapC Bv7.5+CapC
N = 357 N = 355
Sex
MALE 239 ( 67%) 238 {( 67%)
FEMALE 118 { 33%) 117 { 33%)
n 357 355
Ethnicity
CAUCASIAN 142 { 40%) 144 { 41%)
BLACK 8 ( 2%) 5 ( 1%)
ORIENTAL 188 { 53%) 184 { 52%)
OTHER 19 ( 5%) 22 { 6%)
n 357 355
Age (years)
Mean 57.6 56.5
SD 11.29 11.50
SEM 0.60 0.61
Median 59.0 58.0
Min-Max 22 - 82 22 - 81
n 357 355
Weight in kg
Mean 60.75 62.46
SD 13.328 13.805
SEM 0.706 0.734
Median 59.00 60.90
Min-Max 36.0 - 145.4 35.7 - 149.5
n 356 354
Height in cm
Mean 164.5 165.3
SD 9.32 8.79
SEM 0.49 0.47
Median 164.0 165.0
Min-Max 138 - 192 140 - 188
n 356 354
Age Category <65 ; >=65
<65 253 ( 71%) 256 { 72%)
>=65 104 { 29%) 99 ( 28%)
n 357 355
Age Category <40;40-65;>=65
<40 26 { 7%) 33 ( 9%)
40-65 227 { 64%) 223 { 63%)
>=65 104 { 29%) 99 ( 28%)
n 357 355
ECOG Category at Baseline
0 157 { 44%) 164 { 46%)
>=1 200 ( 56%) 191 ( 54%)
n 357 355

n represents number of patients contributing to summary statistics.
Percentages are based on n {(number of valid values). Percentages not calculated if n < 10.

Blood Plasma Analysis
[00253] Plasma samples were collected after randomization and before any
study treatment was given to the patients. VEGFA was measured using the
5 multiplex IMPACT ELISA assay described in Example 1.
Statistical Analysis
[00254] Sample median was used to dichotomize biomarker values as low

(below median) or high (above median).



PLGF low 1.048 (0.67, 1.63) O 089 PLGF high 0.659 (0.46, 0.95) 5[ 00272]
In this analysis, for VEGFA, Low VEGFA <152.9 pg/m and H gh VEGFA > 152.9
pg/ M, fovOVEGRRE548Low VEGFR2 < 9.9 ng/m and H gh VEG-RATEP2019/06222811 , and
for PLG-, Low PLGF <36.5 pg/m and Hi gh PLGF > 36.5 pg/m, were used.
[00273] For VEGFA and VEGFR2 the cut-aofdpdevels were determned as 10
sanpl e data nedi an val ue, such that 50% of patients have high expression
and 50% of patients have | ow_expression, as per Et))re det erm ned  anal ysi s

plan. The PLGF cuP0%¥ Hagped Ratjgplotrepsmentalicaldn 4402001 Fertenis Wit hagh ¢ he
data. Accor GBrﬁ%ynlorﬁﬁéﬁpfev%%e?@e&nﬂ%&\J‘f ﬁé} gﬁ'ﬂbﬁﬁ%a é‘rdcéoﬁ Qg ich 42%
e cut-o n n

have | ow expression was deter I'n order to increase the
statistical alnlyfier ence between treatnent 15effect in high and | ow | evel

subgr oup. Thi §. result tabl sho at the Hazard tio for
rogt ment ef fect IDOR i pdiion Praver et PR AR et Sensatan GG G t h

hi gh VEGFA cQnaRafeate Ta@so@f%bﬁ%t%ve\éh tbfbrﬁﬁléér%@&ﬁ%ndﬂ@aﬁné&%%&t rablsodal so
shows that the Hazard Ratio for treatnment effect is significantly better in

t he subset oﬁclp@ﬁdi hatfellawing ChvagntWE@ameMpalbecdnarm level piateraatiios teunt h | ow

b o ker o R fnenl i, Aghrkel TETa oy iF 1 SE P ShE SORRRAST i, RoA TS ) o 13

presents t hQiewflmml tAé @ssdBiati¥s bstwken bt aksORY At dnanr@tmédierel eciade
bi omarkers with treatnment effect on progression free survival. WO

2012/ 010548 PeveEP P Masgendeed sigmificantapl e 13: Associ ation with treat nent

ef fectgon Progr eqa) oy FRER,SUKNAL o HOILKAH B gl ilAke FRAE 0 )

P-value for inter ow 07
above the limit of quantification (ALQ) were imputed at the lower limit of

quantification (LLQ) and at the upper limit of quantification (ULQ) values. A
logarithmic transformation of the concentration levels was used in the analysis. If a

cut-off was needed for the analysis, the sample median was used.

15
Results
Blood Plasma Markers
The baseline descriptive statistics of the biomarkers are presented in Table 7.
20 Table 7: Descriptive Statistics of Biomarker Values (Baseline)
Biomarker PHCapC | Bv7.5+CapC All
Patients
Plasma VEGF atBL n 357 355 712
(pg/mL)
Geometric Mean 114 115 114
Arithmetic Mean 170 181 175
SE 93 12.0 7.6
SD 175.6 226.6 202.6
Min — Max 201747 20 — 1868 20 — 1868
25™ percentile 59 61 59
Median 119 108 111
75" percentile 220 203 208
CV (%) 103 126 116
Number of Min/BLQ 20 12 32
Number of Max/ALQ 1 1 1




0 0603 VEGFA high 0.522 (0.35,0.78) VEGFR2 low 0.773 (0.53,1.12) 0 4012
VEGFR2 high 0.541 (0.36,0.81) PLGF |ow 0.957 (0.63,1.46) 0.0136 PLG- high
0. 505 (0.v86,201278)548 5[ 00275] In this analysis, for VEG-ARCTIEPMIVAGE2S < 152.9
pg/m and H gh VEGFA > 152.9 pg/m, for VEGFR2, Low VEGFR2 <9.9 ng/m and
H gh VEGFRA > 9.9 ng/m, and for PLGF-d4jow PLGF <36.5 pg/m and H gh PLGF >
36. 5pg/ M, were used. For VEGFA and VEGFR2 the cut-off |evels were

determ ned as sanpl e data nedi an val ue, such that 50% of patients have high
10expressi on and 50% of patients have | ow expression, as per pre-determ ned
anal ysi s pl drableT8e pRis&hts cthie- ofifvati®e edrmlywer of didt eassbeiettoraof 4thed sglestedknt i | e
of the data. .Acc%rdi ngllne/ 58%5‘3{6 ati entF have hi gh expression of PLGF and
42% have | oW ¥RHKESSYIBhIreatRentatectqn oV 8y ¥Rlyi ned in order to increase
the statistical difference between treatnment effect in high and | ow | evel
subgroyp. 1 2/6] This result table shows that the, Hazard Ratio. for

Creat nsnt efflAY: sAgfogfﬁfm%{ﬁMf%ﬂfe hop S SUOT pAHISHEE G ¢

hi gh VEGFA conpared,gypgtients with [ow VEGFA. This result table also
shows that the Hazard Ratiio for treatnent effect is signjficantly better in

the subset of| patientg with high PLGF :ﬁﬁﬁ%@e ,to pat i ent &vaetor | ow PLGF.
Therefore, VEGFA and RPLGF are each ind¢pende 20pr edi ct | MRmkicgamarkers for
I raoat mant laffort NN Nnroaoraccion froo crirvi va 09
beVaCI Zunab t IGV‘%;‘alllbll‘. VEGFALIOWUII rJI \.IUI U\JT.I()TI[O.7;7;I1.§T] =AY 1] v VA P;_O 07 T
VEGFA high 0.72 [0.57:0.93] '
Non-Asia VEGFA low 1.01 [0.68;1.51] oo
VEGFA high 0.59 [0.43:0.82] P
Asia VEGFA low 0.99 [0.70;1.40]
P=0.76
VEGFA high 0.92 [0.63;1.34]

[00258] In this analysis, for VEGFA, Low VEGFA < 111 pg/ml and High
VEGFA > 111 pg/ml was used.

10 [00259] For VEGFA the cut-off level was determined as sample data median
value, such that 50% of patients have high expression and 50% of patients have
low expression, as per pre-determined analysis plan.

[00260] This result table shows that the Hazard Ratio for treatment effect is
significantly better in the subset of patients with high VEGFA compared to patients

15 with low VEGFA. Therefore, VEGFA is an independent predictive biomarkers for

Bevacizumab treatment effect on overall survival.

Table 9 presents the univariate analysis of the association of the selected

biomarkers with treatment effect on progression free survival.
20



Tabl e 14 presents the anal ysis of biomarker conbinations association with

treatnment effect on overall
equat i onswoere/usad: Forrmula 1:

Su

rvival .

For this analysis the follow ng
nor m VEGFA) +1. 3* nor m( VEGERZP201T0622p01 Nt =

medi an or O Equival ent fornula: VEGFA+3. 3*VEGFR2. Cut - poi nt= nedi an or O
and Formula 2: 0.25*nor m VEGFA) +0. 21* noyog PLGF) ,

Equi val ent formul a: 0.19*VEGFA+0. 67* PLGF
we use | og2 trans‘formatlon and Iog 2(x1 ) -

mad(| og 2(x)hable 9:  Assopifjon vath AECGHBHL BB WPE W TR

cut - poi nt =nedi an or O

cut - poi nt= nedi an or 4.8 \Were

medi an(l og 2(x)F)
avtnt

X, nor mx1)
req £ SEVIVEN

Overal | Survival (b| b 34\%%?@' ysis) HR (95% Cl) P-value for
I nteraction VEGEA & Vb [ 317 (0.89.1.94) 0 0002 VEGEA & VEGFR2 hi gh
0.42 (0.28,0.64) VEGFA & PLGF | ow 1. 1)%[ (( Y 1 64) 0 OP®BBIEGEFA |& PLGF
hi gh 0.546 (0. 37,0.81) [00277] Rt?{’% nal ysi's, pRi.gh,conbi ned
expression level of VEGEA and VEGER2 1§ (Forpula 1 > -0.100) and a | ow
conbi ned expr e¥§ibn of] WEEEAand VEGFRR“FSICE MUl a 1 < 1gLoji(i)) and a high
conbi ned expriession |EWEE]GFQflug‘k{EG:A 25andeioGEors (For mul g -0.042) and a
1 nad levrnraoaccol n \ nda
| ow conbi ned exafESsHoR R YREFA— Rt — (057100 e
VEGFA high 0.54 [0.39;0.76] '
Asia VEGFA low 0.86 [0.63;1.18]
P=0.99
VEGFA high 0.87[0.61;1.25]

[00261] In this analysis, for VEGFA, Low VEGFA < 111pg/ml and High
5 VEGFA > 111 pg/ml was used.

[00262] For VEGFA the cut-off level was determined as sample data median
value, such that 50% of patients have high expression and 50% of patients have
low expression, as per pre-determined analysis plan.

[00263] This result table shows that the Hazard Ratio for treatment effect is
10 significantly better in the subset of patients with high VEGFA compared to patients
with low VEGFA. Therefore, VEGFA is an independent predictive biomarker for

bevacizumab treatment effect on progression free survival.

Example 5: A phase III randomized trial in metastatic pancreatic

15 cancer of bevacizumab in combination with chemotherapies

[00264]

Patients with metastatic pancreatic adenocarcinoma were
randomized to gemicitamibe-erlotinib plus bevacizumab (n=306) or placebo
(n=301).

[00265] Blood plasma samples were collected from patients participating in

20 a randomized phase-IIl study comparing the results of adding bevacizumab to

gemicitamibe-erlotinib therapy for the treatment of metastatic pancreatic cancer

(the BO17706 study, see, Van Cutsem, J. Clin. Oncol. 2009 27:2231-2237).

Patients with metastatic pancreatic adenocarcinoma were randomized to
gemicitamibe-erlotinib plus bevacizumab (n=306) or placebo (n=301). P Patients

25 with metastatic pancreatic adenocarcinoma were randomly assigned to receive

gemcitabine (1,000 mg/m’/week), erlotinib (100 mg/day), and bevacizumab (5



PLGF is (Formula 2 < -0.042). - 99 - [00278] This results table shows
that the Hazard Ratio for treatnent effect is significantly better in the
subset ofwpabizanozswi t h hi gh VEGFA & VEG-R2 conbi nat i on PCompariacc1208
patients with | ow VEGFA & VEGFR2 conbi nation. This result table al so shows
that the Hazard Ratio for treatnent effgct is significantly 5 better in
the subset of patients with high VEGA & PLGF conbi nati on conpared to
patients with | ow VEGFA & PLGF conbi nation., Therefore, VEGFA & VEGFR2

conbi nat i on BHHS VEXFEA VB EBIHAMASsRTRbeashRlACPRdependent predicti ve

bi omarkers for gﬁg 2 lzlg 8 n%?i%ﬁ%?tth n{)ﬁtﬁ%fBl%n&Ylg‘erré‘}e!laté&‘{oVérﬁé dfJabl e 15

presents the an I nati ons assocl ation %?nt r eat nent
ef fect on prandremsiigenekis aevealedvthatathe ekpresdidn evalnalfytbies bi drearkers [rehating

equati ons were us S5Formul a 1: norm VEGFA) +1. 3*nor GFR2 t- p0| nt—
medi an or chew@dl@ﬁ%l S OBefinad T eeatls® POk RobaEl DRRHHCD. SSEai b

and 20For mi'v?&tt? on OBV B LELMERT Mok Bre IRHAKRLEE) patehls RABM P Al AL: or 0
Equi val ent formul a: 19* VEGFA+0. 67*PLGF , cut-poi nt= medi an or 4.8 \Were

we use | og2 e@ipmssbmrlﬁml |anVEﬁrEA25elat0g= ®( gantjol leeads alaieroged (in) the en,tlm)r mx,)=
mad( | og 2(x) 2012/ 010548RPCT/ P201 1062228 190 - bl e. 15:
Aasoct ot i on UPTHNET SATHRA PR St 8RB 8GR 6 S UATER o <l SHOAMT (b cer
anal ysi s)  HRolbR& foprebsiviakie shi@ival i Bfsp6itse a8 thdSddfich MESEVRE Zhawh & 984
(0.68, 1.43) gemicitamibe-erlotinib therapy. Patients exhibiting a higher expression level of
10 VEGFR2 relative to control levels determined in the entire biomarker patient
population, demonstrated a prolonged overall survival in response to the addition of
bevacizumab to gemicitamibe-erlotinib therapy. Patient exhibiting a higher
expression level of PLGF relative to control levels determined in the entire
biomarker patient population, demonstrated a prolonged progression free survival
15 in response to the addition of bevacizumab to gemicitamibe-erlotinib therapy. Also
patients exhibiting higher combined expression level of VEGFA and VEGFR2
relative to control levels determined in the entire biomarker patient population,
demonstrated a prolonged overall survival and a prolonged progression free
survival in response to the addition of bevacizumab to gemicitamibe-erlotinib
20 therapy. In addition, patients exhibiting higher combined expression level of
VEGFA and PLGF relative to control levels determined in the entire patient
population, demonstrated a prolonged overall survival and a prolonged progression
free survival in response to the addition of bevacizumab to gemcitamibe-erlotinib
therapy.  Patients exhibiting higher combined expression level of VEGFA,
25 VEGFR2 and PLGF relative to control levels determined in the entire patient
population, demonstrated a prolonged overall survival and a prolonged progression
free survival in response to the addition of bevacizumab to gemcitamibe-erlotinib

therapy.

30 Patients and Immunochemical Methods
[00267] A total of 607 patients participated in the BO17706 study, and blood

plasma samples from 224 of the participants were available for biomarker analysis.



0 0040 VEGFA & VEGFR2 high 0.411 (0. 26,0.64) VEGFA & PLGF | ow 0. 936
(0.64,1.37) 0 0011 VEGFA & PLGF high 0.426 (0.28,0.64) [00279] In this
anal ysi s,we 2hi2ghos#enbi ned expressi on | evel of VEGFA andPCH/EPRGERZ222S
(Formula 1 > -0.10) and a | ow conbi ned expression of VEGFA and VEGFR2 is
(Formula 1 < -0.10), and a high conbi negh expression | evel of VEG-A and PLGF
is (Formula 2 > -0.042) and a | ow conbi ned expression of VEGFA and PLGF is
(Formula 2 < -0.042). [0028Q]. This results table shows that the Hazard
Ratio for tre®t hssiingchaastenstss;af thegtid patsnts yn ghe hegmarker ppal¥tihdEs  of
patients wt VEGFR2 conbi nati on conpared to patients with | ow
VEGFA & VE aH@n%ll\%géo(ﬁ This result table also shows that the Hazard
Ratio for treatnent effect is significantly better in the subset of

patients w &PLGF conblnatl n conpare atients with | ow
ORcha & Pl GH Ui Al 6 Chrceen e baisti ARGERD 12Bmbi nat o' and VEGFA

& PLGF conbi nption are each mdependentbe%ﬁgduﬁgﬂ ve [bi omgrkehs Tor
bevaci zumab tfeatment effect on progresgron Tr(%i) SUT VI gt .(%Ja les 16
and Tabl e 17 present—the—anal 'y'cl s—of—biomarker—conhinattonsrofr—YEQFA,
VEGFR2 and PLEasseci-ati-on—with-treatment—effect—gn—overatl—survival and
20pr ogr essi on frgﬁm@rﬁ' vival — respectiv Sy 13349 s lanaP¥sisl 20 flol | owi ng
equation was psedvale Formil a G20127 61.5h (PLGEY1) | B.0%4 * In
(VEGFR2+1) + D.0949 * In
Age Category (years)
<65 73 62.39 71 66.36
> =65 44 37.61 36 33.64
KPS (%) Category at Baseline
<80% 15 12.82 13 12.15
>=80% 102 87.18 94 87.85
VAS Category at Baseline
below baseline (not available) 10 8.55 16 14.95
<20 68 58.12 56 5234
>=20 39 33.33 35 32.71
CRP Category (median value)
at Baseline (mg/dL)
below baseline (not available) 13 11.11 9 8.41
<=14 52 44 44 49 45.79
>1.4 52 44 44 49 45.79
5
VAS: Visual Analogue Scale of Pain
KPS: Karnofsky Performance Score
Blood Plasma Analysis
10 [00268] Plasma samples were collected after randomization and before any

study treatment was given to the patients and VEGFA, vascular endothelial growth
factor receptor 1 (VEGFR1), VEGFR2, PLGF and E-SELECTIN were measured
using the IMPACT Assay described in Example 1 above.



25(VEGFA + 1) Were In = log basis e
(tri-mar k&0 2aral1YRBS)

- Table 16: Association with treatment effect on Overall Survival
P-val ue for Overall Survival HRPCIFEH2@I)062228
I nteraction VEGFA & VEGFR2 & PLGF | ow 1.051 (0.71, 1.55) 0. 0033

& VEGFR2 & PLGF high 0.554 (0.38, 0.8)-955Table 17: Association with
treatnent effect on Progression Free Survival

10

15

20

(tri- marker anal ysis)
Statistical Analysis

[00269] Sample median was used to dichotomize biomarker values as low
(below median) or high (above median).

[00270] Hazard Ratio of treatment effect in sub-group of patients with high
or low biomarker levels were estimated with proportional hazard cox regression
analysis.

[00271] In addition, proportional hazard cox regressions was used to
evaluate the association between biomarker level and treatment effect. The model
included the following covariates: trial treatment, biomarker level, interaction term
of treatment by biomarker level. Wald test for the interaction term was used to
determined the association between biomarker level and treatment effect. P-value

below 0.05 was considered significant.

Results

Blood Plasma Markers

The baseline descriptive statistics of the biomarkers are presented in Table 11.

Table 11: Descriptive Statistics of Biomarker Values (Baseline)

VEGFA VEGFR2 |PIGF
(pg/ml) af\(ngml) af\(pgml) af
baseline baseline baseline

min 3.06 0.23 0

qu 25% |80.08 7.9 32.9

median |152.80 9.9 37.8

qu 75% [275.90 /2.6 43.6

max  |2127.00 58. 1 [42.3

mean |215.30 0.4 39.4

sd 254.8 4.7 2.5

Table 12 presents the univariate analysis of the association of the selected

biomarkers with treatment effect on overall survival.

WD 2012/ 010548PCT/ EP2011/ 062228 - 101

VEGFA



P-val ue for Progression Free Survival HR (95% Cl) interaction VEGFA &
VEGFR2 & PLGF | ow 0.974 (0.64,1.48) 0. 0096 VEGFA & VEGFR2 & PLGF high
0. 488 (0.180,20127ul1)548 [00281] In this analysis, forPovrapradili/os2zesi val, a
hi gh conbi ned expression | evel of VEGFA, VEGFR2 and PLGF is (Formula 3 >
0.837) and a | ow conbined 10 expressiopof VEGFA, VEGFR2 and PLGF is
(Formula 3 < 0.837), and for progression free survival, a high conbi ned
expression |level of VEGFA, VEGFR2 and PLGF is (Fornmula 3 > 0.837) and a | ow
conbi ned expression of VEGFA, VEGFR2 and PLGF is (Fornula 3 <0.837).

[00282] Thi 1 S t r a ef f ect
15 is si gnfT |bge;{?t I 31 Sﬁ%ﬁ@r’q P%Wts[ ewl% Qiﬁ 0 £S(g‘%|r§2tgg Q‘GQL‘?’h r{{’%@ng &
VEGFR2 & PLGF conbi watdygy) conpar ed to patients with a Iow VEGFA & VEGFR2 &

PLG- conbi nat i pp—Fherefere—the VECGFA & VECFR2 &P FBHRatign is a
predictive biomarkers for bevaci zunnliﬁggﬁ%? t effe¢f 'V&ﬁleﬁlf’bgresm on free
survival . 20[00p283] This results tabl'e b shows thigm Qeigveral|l survival
the Hazard Ratjo for treatnment effegt is significant etter in |the subset
of patients w [ WEGFghloWEGFA & VEGFRZ 1& IBL(@GBOcbApi nat on conpared |to
patients with ow VEGFA & VEGFR2 & RLGF conbination—| TR8P&fore, tlhe VEGFA &
VEGFR? & PLGF | YEGHA high 0.558(0.37,0.83)
VEGFR2 low 1.057 (0.72,1.55)
0.0461
VEGFR?2 high 0.583 (0.39,0.87)
PLGF low 1.048 (0.67, 1.63)
0.089
PLGF high 0.659 (0.46, 0.95)
5 [00272] In this analysis, for VEGFA, Low VEGFA <152.9 pg/ml and High

VEGFA > 1529 pg/ml, for VEGFR2, Low VEGFR2 < 99 ng/ml and High
VEGFRA > 9.9 ng/ml, and for PLGF, Low PLGF < 36.5 pg/ml and High PLGF >
36.5 pg/ml, were used.
[00273] For VEGFA and VEGFR2 the cut-off levels were determined as
10 sample data median value, such that 50% of patients have high expression and 50%
of patients have low expression, as per pre-determined analysis plan. The PLGF
cut-off levels were determined as 42™ percentile of the data. Accordingly, 58% of
patients have high expression of PLGF and 42% have low expression. The cut-off
was determined in order to increase the statistical difference between treatment
15 effect in high and low level subgroup.

[00274] This result table shows that the Hazard Ratio for treatment effect is
significantly better in the subset of patients with high VEGFA compared to patients
with low VEGFA. This result table also shows that the Hazard Ratio for treatment
effect is significantly better in the subset of patients with high VEGFR2 compared

20 to patients with low VEGFR2. Therefore, VEGFA and VEGFR2 are each
independent predictive biomarkers for Bevacizumab treatment effect on overall
survival.

Table 13 presents the univariate analysis of the association of the selected

biomarkers with treatment effect on progression free survival.



conbination is a predictive biomarkers for Bevaci zumab treatnment effect on
overal |l survival. Exanple 6: Analyses of Additional Plasma Sanples for
VEGFA 5[wo028tjoiBasel i ne sanpl es fromthe AVF2107g (a pRras&PRI11/062228

mul ticenter, random zed, active controlled clinical trial to evaluate the
efficacy and safety of rhumab (bevaci zwmb) in conmbination wth standard
chenot herapy in subjects with netastatic col orectal cancer), AVA L (a
random zed, double-blind, nmulticenter phase Il study of bevaci zumab in
conmbination with cisplatin and 10 gentitabine versus placebo, cisplatin
and genti tabj g jn BRI Wibh AvABGedmal DRCPLESOLONSEMIINE.
non-smal |l cell |ung cancer have not r cei ved i or chenot her apy and
AVOREN (a randonlze¢wwdmubben@ynmd phase 1] study to evaluate the

ef fi cacy and saf ety—ef—bevactpurab—+n—-ecorbinrati wH-h—rterferon al f a- 2a
(roferon) versus|interferon a h%*% qgﬂ pl acebo J%VﬂpFé@fline t|r eat ment
15adm ni stered tjo nephrectom e At s with mq hasi&bhc clear| cell renal
cell carcinonma) mere also analyzed with the | MPACT Assay descrijped in

Exanpl e 1. YBGEASpbw n Sf 04§1 AVFR103y, 380 |s %s from (4[7% were
avai |l abl e for retesti-nrg—Fre—pewVEC—Adata Mf\rf(i’f) a prognostic val ue

for VEG- A but dlﬁEﬁgtmE%w a Bég%ﬁq to’%tp 7@) edictijve value. Patients with

nmet astatic col or cang N tevels of VEGF-A,as| neasured by
t he | MPACT ELI SAeQﬁggRgﬁér}nwl ar ﬁ'az%\ngdd% gt ?os for RF&(0.52 for VEG- A high

vs. 0.64 for VEGFVAGFB®)higind 5540 (®86,681) VEGF A high vs. 0.70 for VEG-A

| ow) . [ 00286} —Asimtlarl prognostic value vwas seen in the results of
retesting of thel B5QFAWAI L sanpbes ({62%16) However, patients w th non-smal |
cell lung 25cancer with high |evels of VEGE-A alls \}E vved a sinilar hazard

rati o conpared tients el s of A in the 7. 5-ng/ kg
group (0.75 vs.vTolglgqp%gé’spect AbteﬁB?/((%v%b%’}:S and 0.89 vs. 0.92 flor OS). The
15-nmg/ kg dose grioup also showed simlar hazard rlatios for patients with

hi gh | evel s of VEGF- A (0.76 for PFS and 0.98 for OS) corrpared with patients

with | gw |l evels ( for, .PE Also in the
AVCRENg)t rial, ret[@O??%A Y 183@‘89%3% tp% %g’%nﬁgﬁp <eész( %g%ﬁf]ﬂg not reveal
a potenti al }mgﬁcmz:@lme Mal%@/ﬁlorfoNE%-Fm; Dowamceﬂ&s<99 ﬁg&lan&\ﬂigh r enal
cell carcinaona, although the CB naostic val ue of i omar ker was seen

Patients w tYEHFR ﬁ 7 2ydgdnkan LAEs howeldl-GF ﬁé’zéa? EB/ F%@P‘é)Hb%h WY > or PFS
conpared w tfy Qe &%E 281 EWE aI{dOWEGFK% |t1(§:eI Q- o\f{iElg/:elf‘were

[00288] The VE A bi omar correlation wt I ni cal outcones from 5t he
si x di f f er entetefmastlian sa;rhpkdldem raearpydse suadthansOPabf patiBts haWDhlgh

2012/ 010548PCT/ ER201 %&?2@28. - %&é 1 Tabl e 18 VEGF- A Bi onar k Cor relation
with &ini caXPEIHEDAR P BEPALS S UMES 'BY GERES G 689er(ﬂrﬁ F@EPH“S VEGF- A

Level by BewynbQse pf@horte YRS &R-dffMRVels were determined as 42™ percentile of the
data. Accordingly, 58% of patients have high expression of PLGF and 42% have

low expression. The cut-off was determined in order to increase the statistical
difference between treatment effect in high and low level subgroup.

15 [00276] This result table shows that the Hazard Ratio for treatment effect is
significantly better in the subset of patients with high VEGFA compared to patients
with low VEGFA. This result table also shows that the Hazard Ratio for treatment
effect is significantly better in the subset of patients with high PLGF compared to
patients with low PLGF. Therefore, VEGFA and PLGF are each independent

20 predictive biomarkers for bevacizumab treatment effect on progression free

survival.



PFS Hazard Ratio (VEG-- A Low vs. High) Interaction p-value Cheno Cheno +
Bev AVADO ( MBC) VEG-- A at 15 ng/ kg Bev 0.86 vs. 0.49 0.08 Low 8 8.5
H gh 6.6 W02012/010548 PCT/EP2011/062228

-08 -

Table 14 presents the analysis of biomarker combinations association with

treatment effect on overall survival.

For this analysis the following equations were used:

5
Formula 1: norm(VEGFA)+1.3*norm(VEGFR2). Cut-point= median or 0
Equivalent formula: VEGFA+3.3*VEGFR2. Cut-point= median or 0
and
10
Formula 2: 0.25*norm(VEGFA)+0.21*norm(PLGF), cut-point=median or O
Equivalent formula: 0.19*VEGFA+0.67*PLGF , cut-point= median or 4.8
Where we use log?2 transformation and
15
%, = norm(x,) = log 2(x,) —median(log 2(x))
mad(log2(x))
Table 14: Association with treatment effect on Overall Survival (bi-marker
20 analysis)
P-value for
HR (95% CI) _ _
interaction
VEGFA & VEGFR2 low 1.317 (0.89,1.94) 00002
VEGFA & VEGFR2 high 0.42 (0.28,0.64) .
VEGFA & PLGF low 1.101 (0.74,1.64)
0.0096
VEGFA & PLGF high 0.546 (0.37,0.81)

[00277] In this analysis, a high combined expression level of VEGFA and

VEGFR2 is (Formula 1 > -0.10) and a low combined expression of VEGFA and

VEGFR2 is (Formula 1 < -0.10), and a high combined expression level of VEGFA

25 and PLGF is (Formula 2 > -0.042) and a low combined expression of VEGFA and
PLGF is (Formula 2 < -0.042).
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[00278] This results table shows that the Hazard Ratio for treatment effect is
significantly better in the subset of patients with high VEGFA & VEGFR2
combination compared to patients with low VEGFA & VEGFR2 combination. This
result table also shows that the Hazard Ratio for treatment effect is significantly

5 better in the subset of patients with high VEGA & PLGF combination compared to
patients with low VEGFA & PLGF combination. Therefore, VEGFA & VEGFR2
combination and VEGFA & PLGF combination are each independent predictive

biomarkers for bevacizumab treatment effect on overall survival.

10 Table 15 presents the analysis of biomarker combinations association with

treatment effect on progression free survival.

For this analysis the following equations were used:

15 Formula 1: norm(VEGFA)+1.3*norm(VEGFR2). Cut-point= median or 0
Equivalent formula: VEGFA+3.3*VEGFR2. Cut-point= median or 0

and

20 Formula 2: 0.25*norm(VEGFA)+0.21*norm(PLGF), cut-point=median or O
Equivalent formula: 0.19*VEGFA+0.67*PLGF , cut-point= median or 4.8

Where we use log?2 transformation and

log 2(x,) —median(log 2(x))
mad(log2(x))

25 x, = norm(x,) =
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Table 15: Association with treatment effect on Progression Free Survival (bi-

marker analysis)

P-value for
HR (95% CI) ' '
interaction
VEGFA & VEGFR2 low 0.984 (0.68,1.43) 0 0040
VEGFA & VEGFR?2 high 0.411 (0.26,0.64) '
VEGFA & PLGF low 0.936 (0.64,1.37) 0.0011
VEGFA & PLGF high 0.426 (0.28,0.64) '

[00279] In this analysis, a high combined expression level of VEGFA and
VEGFR2 is (Formula 1 > -0.10) and a low combined expression of VEGFA and
VEGFR2 is (Formula 1 < -0.10), and a high combined expression level of VEGFA
and PLGF is (Formula 2 > -0.042) and a low combined expression of VEGFA and
PLGF is (Formula 2 < -0.042).

[00280] This results table shows that the Hazard Ratio for treatment effect
is significantly better in the subset of patients with high VEGFA & VEGFR2
combination compared to patients with low VEGFA & VEGFR2 combination. This
result table also shows that the Hazard Ratio for treatment effect is significantly
better in the subset of patients with high VEGA & PLGF combination compared to
patients with low VEGFA & PLGF combination. Therefore, VEGFA & VEGFR2
combination and VEGFA & PLGF combination are each independent predictive

biomarkers for bevacizumab treatment effect on progression free survival.

Tables 16 and Table 17 present the analysis of biomarker combinations of VEGFA,
VEGFR2 and PLGF association with treatment effect on overall survival and

progression free survival, respectively.
In this analysis, the following equation was used:
Formula 3: 0.0127 * In (PLGF+1) + 0.144 * In (VEGFR2+1) + 0.0949 * In

(VEGFA +1)

Where In = log basis e
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Table 16: Association with treatment effect on Overall Survival (tri-marker

Pacific region 0.80 vs. 0.56 0.14 Low 5.5 7
Hgh 4.4 7.2 AVF2107g (nCRC): at 7.5 ng/ kg Bev VEG--A  0.64 vs.

analysis)
) P-value for
Overall Survival HR (95% CI) ‘ ‘
interaction
VEGFA & VEGFR2 & PLGF low 1.051(0.71,1.55)
0.0033
VEGFA & VEGFR2 & PLGF high 0.554 (0.38, 0.8)

Table 17: Association with treatment effect on Progression Free Survival (tri-

marker analysis)

) ) P-value for
Progression Free Survival HR (95% CI) ‘ ‘
interaction
VEGFA & VEGFR2 & PLGF low 0.974 (0.64,1.48)
0.0096
VEGFA & VEGFR2 & PLGF high 0.488 (0.34,0.71)

[00281] In this analysis, for overall survival, a high combined expression
level of VEGFA, VEGFR2 and PLGF is (Formula 3 > 0.837) and a low combined
expression of VEGFA, VEGFR2 and PLGF is (Formula 3 < 0.837), and for
progression free survival, a high combined expression level of VEGFA, VEGFR2
and PLGF is (Formula 3 > 0.837) and a low combined expression of VEGFA,
VEGFR2 and PLGF is (Formula 3 < 0.837).

[00282] This results table shows that the Hazard Ratio for treatment effect
is significantly better in the subset of patients with high VEGFA & VEGFR2 &
PLGF combination compared to patients with a low VEGFA & VEGFR2 & PLGF
combination. Therefore, the VEGFA & VEGFR2 & PLGF combination is a
predictive biomarkers for bevacizumab treatment effect on progression free
survival.

[00283] This results table also shows that for overall survival the Hazard
Ratio for treatment effect is significantly better in the subset of patients with high
VEGFA & VEGFR2 & PLGF combination compared to patients with low VEGFA
& VEGFR2 & PLGF combination. Therefore, the VEGFA & VEGFR2 & PLGF

0.52
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vascul ar endothelial growth factor AL WD 2012/ 010548PCT/ EP2011/ 062228 -
105 - Table 18 (cont'd) VEG- A Biomarkep2Correlation wth Cinical Cutcone
I n Bevaci zumab Studies Study (Indication): VEG--A Level by Bev Dose Cohort

Medi an (nmo) PFS Hazard Ratjo (VEGF-A Low vs. High) Interaction p-val ue
Cheno Chenp “@mBéRation is a predictive biomarkers for Bevacizumab treatment effect on overall

survival.

Example 6: Analyses of Additional Plasma Samples for VEGFA
5 [00284] Baseline samples from the AVF2107g (a phase III, multicenter,

randomized, active controlled clinical trial to evaluate the efficacy and safety of
rhumab (bevacizumab) in combination with standard chemotherapy in subjects
with metastatic colorectal cancer)) AVAIL (a randomized, double-blind,
multicenter phase III study of bevacizumab in combination with cisplatin and
10 gemcitabine versus placebo, cisplatin and gemcitabine in patients with advanced or
recurrent non-squamous non—small cell lung cancer who have not received prior
chemotherapy), and AVOREN (a randomized, double-blind, phase III study to
evaluate the efficacy and safety of bevacizumab in combination with interferon
alfa-2a (roferon) versus interferon alfa-2a and placebo as first line treatment
15 administered to nephrectomised patients with metastatic clear cell renal cell
carcinoma) were also analyzed with the IMPACT Assay described in Example 1.
[00285] In Study AVF2107g, 380 samples from (47%) were available for
retesting. The new VEGF-A data confirmed a prognostic value for VEGF-A but
did not show a potential predictive value. Patients with metastatic colorectal
20 cancer with high levels of VEGF-A, as measured by the IMPACT ELISA, had
similar hazard ratios for PFS (0.52 for VEGF-A high vs. 0.64 for VEGF-A low)
and OS (0.68 for VEGF A high vs. 0.70 for VEGF-A low).
[00286] A similar prognostic value was seen in the results of retesting of
the 852 AVAIL samples (52%). However, patients with non—small cell lung
25 cancer with high levels of VEGF-A also showed a similar hazard ratio compared
with patients with low levels of VEGF-A in the 7.5-mg/kg group (0.75 vs. 0.77,
respectively, for PFS and 0.89 vs. 0.92 for OS). The 15-mg/kg dose group also
showed similar hazard ratios for patients with high levels of VEGF-A (0.76 for PFS
and 0.98 for OS) compared with patients with low levels (0.96 for PFS and 0.97 for
30 0S).
[00287] Also in the AVOREN trial, retesting of 400 baseline plasma
samples (62%) did not reveal a potential predictive value for VEGF-A in patients
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with renal cell carcinoma, although the prognostic value of the biomarker was seen.
Patients with high levels of VEGF-A showed a hazard ratio of 0.67 for PFS
compared with 0.49 for patients with low levels of VEGF-A.

[00288] The VEGF-A biomarker correlation with clinical outcomes from

5 the six different Avastin studies are presented in Table 18.
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Table 18
VEGF-A Biomarker Correlation with Clinical Outcome in Bevacizumab Studies
Study (Indication): Median (mo) PFS Hazard Ratio ‘
VEGF-A Level by (VEGF-A Low vs. Interaction
Bev Dose Cohort Chemo | Chemo + Bev High) p-value
AVADO (MBC)
VEGF-A at 15 0.86 vs. 0.49 0.08
mg/kg Bev
Low 8 8.5
High 6.6 8.8
VEGF-A at 7.5 0.96 vs. 0.52 0.01
mg/kg Bev
Low 8 8.8
High 6.6 8.5
AVITA (pancreatic
cancer): at 7.5 mg/kg
Bev
VEGF-A 0.76 vs. 0.56 0.06
Low 4.6 53
High 3.3 5.1
AVAGAST (gastric
cancer): at 7.5 mg/kg
Bev
VEGF-A 0.86 vs. 0.67 0.14
Low 5.7 7
High 4.8 6.9
VEGF-A,
excluding Asia— 0.80 vs. 0.56 0.14
Pacific region
Low 55 7
High 4.4 7.2
AVF2107g (mCRC):
at 7.5 mg/kg Bev
VEGF-A 0.64 vs. 0.52 0.61
Low 6.9 9.8
High 5.6 10.6
Bev = bevacizumab; Chemo = chemotherapy; MBC = metastatic breast cancer;
mCRC = metastatic colorectal cancer; PFS = progression-free survival, mRCC = metastatic
renal cell carcinoma; VEGF-A = vascular endothelial growth factor A.
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[00289] All three studies confirmed the prognostic val ue of plasma VEGFA,
as previously shown with previous VEGE{f85assays. However, the potential
predi ctive val ue, as shown in AVADO AVITA, and AVAGAST coul d not be
5confirmedin-the additional trials in three different indications—|t
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2012/01054§l g%?[ '0622P8 - 106l - Tabl e 19| Sanpl e Storage |Conditionsg
St udy San ) he Percelnt Freeze/ Thaw (\J/hl e > 2 Medan Tinme in
St orage (jno)VEoknknt s 0.49 vs. 0.67 042

Low 7.2 12.9

High 3.7 7.7

AVAIL

VEGF-A: at 15 0.96 vs. 0.76 0.13

mg/kg

Bev

Low 6.6 6.9

High 6.0 6.5

VEGF-A: at

7.5 mg/kg Bev 0.77 vs. 0.75 0.77

Low 6.6 7.1

High 6.0 6.6

Bev = bevacizumab; Chemo = chemotherapy; MBC = metastatic breast cancer;
mCRC = metastatic colorectal cancer; PFS = progression-free survival; RCC = renal cell
carcinoma; VEGF-A = vascular endothelial growth factor A.

[00289] All three studies confirmed the prognostic value of plasma VEGF-
A, as previously shown with previous VEGF-A assays. However, the potential
predictive value, as shown in AVADO, AVITA, and AVAGAST could not be
5 confirmed in the additional trials in three different indications. It should be noted
that the samples collected in the AVF2107g, AVAIL, and AVOREN trials were
handled somewhat differently compared with the samples collected in AVADO,
AVAGAST, and AVITA (i.e, citrate vs. EDTA, more freeze/thaw cycles in 12%-—
16% of the samples, longer storage time). As demonstrated in Example 7 below,
10 collection of plasma into citrate or EDTA can affect the sensitivity of VEGF-A

assays. The exact differences between the samples are shown in Table 19 below.
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Table 19: Sample Storage Conditions
Mean
Percent Time in
Samples Sample | Freeze/Thaw | Storage
Study NR Type Cycle>2 (mo) Comments
AVF2107g | 380 (47%) Citrate UNK UNK 41 clotted
samples
AVOREN 400 (62%) Citrate 16% 63.4
AVAIL 852 (52%) Citrate 12% 56.9 8 different
tubes
AVITA 225 (32%) EDTA 38.1
AVAGAST | 712 (92%) EDTA TBD
AVADO 396 (54%) EDTA 453
EDTA = ethylenediaminetetra-acetic acid; NR = not reported; TBD = to be
determined; UNK = unknown.

Therefore, the lack of predictive value in these three studies does not negate
the possibility that VEGF-A may act as a predictive marker in MBC. 1t also cannot
5 be ruled out that the finding is indication specific. The differences between the two
assays have revealed a difference in sensitivity of the second-generation assay for
the shorter VEGF isoforms (VEGF 10 and VEGF1,;). Without being bound by
theory, there may be a different biologic effect and abundance of different isoforms
in different indications. For example, VEGF1,; has showed a stronger induction of
10 tumorigenesis than the other commonly expressed 165 and 189 isoforms in
transfected xenograft models (Zhang, H.T. et al., Brit. J. Cancer 83 (2000) 63-68).
The 121-amino acid isoform of vascular endothelial growth factor is more strongly
tumorigenic than other splice variants in vivo (Zhang, H.T. et al ., Brit. J. Cancer 83
(2000) 63-68). This is particularly significant in view of the fact that the 121
15 isoform has been shown to be the predominant isoform in primary human breast
carcinomas (Relf, M. et al., Cancer Res. 57 (1997) 963-969).

[00290] In summary, the IMPACT Assay has shown a consistent
prognostic value for plasma VEGF-A across the tested indications. In addition, this
test generated consistent results in AVADO, AVITA, and AVAGAST,

20 demonstrating a predictive value for bevacizumab in these indications, while
retesting of the plasma samples in the AVF2107g, AVAIL, and AVOREN trials did

not show such correlation, suggesting no potential predictive value of plasma
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tube and then aliquotted equally into 2 storage tubes (half volume each

approximately 1.25 mL) using a pipette. The levels of VEGF-A in the samples
were measured using the IMPACT Assay described above. As shown in Figure 21,
the VEGFA concentration is about 40% higher for plasma samples collected and
20 stored in EDTA compared to plasma samples collected and stored in citrate with a
Spearman correlation for the EDTA-Citrate method comparison of about 0.8 for

baseline samples collected prior to treatment.

[00292] Although the foregoing invention has been described in some
25 detail by way of illustration and example for purposes of clarity of understanding,
the descriptions and examples should not be construed as limiting the scope of the
invention. The disclosures of all patents, patent applications, scientific references,
and Genbank Accession Nos. cited herein are expressly incorporated by reference
in their entirety for all purposes as if each patent, patent application, scientific
30 reference, and Genbank Accession No. were specifically and individually

incorporated by reference.



10[ 00291] Paired plasma sanples were collected frompatients with HER2+

| ocally recurrent or netastatic breast cancer in both an EDTA nonovette
(5nL) - amsiOChiveEb&8Monovette col l ection tube (5nmL). Wt IRCH/ERPQOITiOMIR®S Of

bl ood col | ection, blood tubes were placed into the centrifuge and spun 1500
g at roomtenperature for 10 m nutes, -upgil cells and plasma were
separated. Imrediately 15after centrifugation, the plasma was careful ly
transferred into a propylene transfer tube and then aliquotted equally into
2 storage tubes (half volume each dptemhGlatmely 1.25 nl) using a pipette.
The |l evels of VEGF-A in the sanples were neasured using the | MPACT Assay
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Accessi on Noﬂslg%](i:t} %n§glﬁt§Fllea§¥l' are expressly incorporated by reference in
their entirety for all purposes as if each patent, patent application,
scientific 30ref ex artdeyd dpedigingandpoAsicasss ofa Moiennaifferispérint caskd tp and
individually incorporated by reference. WD 2012/010548PCT/ EP2011/062228 -
108 - Pat enttregimgnigvithan antin@pegdhesapy eRomrrising hyESTparnigenithdienay benefit
from ypeat neRLHYA g&nmilgé)ti -cancer therapy conprising a VEG- antagoni st,
the nethod conprising: determi ning an expression level of VEGFilo in a
sanpl e obt ai ned fdetmmirieg abexpaedsentlevehl€ VEIGE 1 a ih @ sahplefobiAt@EeE framithe t he

sanpl e obtai ned fromthe ti t .or, abov ref er.ence | evel |ndicates
that the padtaRtt MG eHCHEr ot NS 1 G RP 6 bR ERGORPr PETE Al O her apy.
2. A nethod @by rdérchéd8vdl eRONS UENRS Patitint B P&kIlRBE t§llzbfefr@s2bﬂﬂvé {fcom cancer
to treatment with an anti-cancer therapy conprising a& VEG--A antagoni st,

t he 10net hodrestngnt iwdihrife anti-cancer dhetagym ni ng an expressi on |l evel of VEGFilo
in a sanple obtained fromthe patient, wherein a level of VEGFilo in the
sanpl ecobt ained f ] . L@ ce | Jndi cat es
that the patt ent ' Setisedor Fskilhing S BRBKE R L BUEFRER BT Wl TR The
anti - cancer dxhibitelyiefitlfodn Antirehied tHetdpyd@bpiikingia ' gEGREA hitkgdrisiomdd t hat a
patient with cancer will exhibit benefit from anti-cancer therapy

conpri si ng dMSRRSFCUNRINYRHoni st, the nethod conpri sing: det er m ni ng
an expression | evele Al YEGTELRedsPnde R BPVEERT 2h DS bleYBARNE Pdh RNt |
wherein a | evel of e\r/E(I;‘ll%%lgo % ﬁ%ensgnpl e obt é}oneg %P%ﬁ]q{ghe pat(?[%nt at or
20above a r gheemnebelervelevelndiVEbles, inhbg sanipde plthined frohathe ipates ased

i kel Lhood of benefit fromthe anti-cancer therapy. 4.A nethod. for
opt i m20r g hevs heeate IRt e A AL B eah i B Erkaser TRRER AR OBRSH i ng a
VEGF- A ant aggpdh #ife antit@nb&th@dpconpr i si ng:

4. A method for optimizing the therapeutic efficacy of an anti-cancer therapy
comprising a VEGF-A antagonist, the method comprising:
determining an expression level of VEGF ¢ in a sample obtained from the
25 patient, wherein a level of VEGF 9 in the sample obtained from the patient at or
above a reference level indicates that the patient has increased likelihood of benefit

from the anti-cancer therapy.



determ ning an expression level of VEGFilo in a sanple obtained fromthe
26patient, wherein a level of VEGFilo in the sanple obtained fromthe

pati ent awoani2abome a reference |evel indicates that thecCpare@nici?as

i ncreased likelihood of benefit fromthe anti-cancer therapy. - 109 - 5. A
met hod for treating cancer in a patientpothe nmethod conprising determ ning
that a sanple obtained fromthe patient has a |l evel of VEGFilo at or above
the level of VEGFilo in a reference sanple and admi ni stering
an effective anount of antj - cancer therapy, conprising.a S5VEG--A

ant agoni st to sai “E&tngﬂ{?e%rcéﬁiﬁr%@%ﬂﬂgé?e’in§ AEOMBHSINS6. The met hod

of any one of cl Q{e{'@mﬂmﬁ%’ﬂétaml%l@gﬁ&d%@ FRANERpatisni$ab & FveHof VREF e group

consi sting of: colorectal cancer, obl'astoma, renal cancer, ovarian
cancer, breasbr ganvedhe lepe od VAT 100 ioanoéerengassmplecandlancer, and | ung cancer.
7. The net hod sz@h .one of céains lto §? mhfrein t he sanpl e. obtai ned from
10t he patient is FSEPE an PRGNS aMOSR Y1HE P sERCY SR FHYPTBINE dhol e

bl ood, 5pl asnEEGEEX Withgstid 16 S8 baddnt GAserétyahe 0dnceBis trttA@dNet hod of any one of
claims 1 to 5 wherein the VEGFilo level is a protein |level. 9. The nethod
of claim8, wherein the protein level is determ ned by 15nmeasuring plasna
protein levdl . 1he meibograt scpnsfof €lagnml oo Siiklearein fhexcancerd prel p@ediroms
VEGFilo int : ien i [ .apove the
evel of Ve BEAPROGAa Eloldelt e BRLbERbnE Bhal Apdls Aardhly ® my
benefit fromahdee, oist carbGPandrbaticanyicer] gastiier@ntdrkaldub®cdieer esponsi ve to
the anti-cancer therapy, or has increased |ikelihood of 20benefit fromthe
anti-cancer pher : 1 he met hod. of _any one of clains 1 to 4, further
conpri si ng adni nia@{yeéwﬁ@d A A R R R S apy
conmprii§l N9 ghd/BlentisathSaoeH sslected fA ﬂle}%{gd&ﬁ%sisﬁ of \EndTBbINRE, Rhsnid @l m 11,
wherein the VEG-- A antagonist is an antibody. 2513 The nethod of claim 12,
wher ei n t he sanmi, hodyoinbingeerscthergnb. 14. The nmet hod of claim 11, further
conprising adm nistering an effective amount of a second anti-cancer

t herapy selected fraom.th roup _consk st ng-of. - t 0t oxi ¢ agent,
a chenot her ggcpeut iif:heanéeeth ?Oigané/roglvevtog C?‘Hﬁ% Eit(?%’rvy\?heéglgr% e%%g}g lﬁzﬁegﬁgai ogeni ¢
agents, and peetehileadli ons thereof. 15.The nethod of claim 14, wherein the
second anti-cancer therapy and the VEG- A antagoni st are adm ni stered
concurrently. 516. The ne}hod,of claim 14, wherein the second anti-cancer

t herapy and % he The method of claim 8, wherein the protein level is determined by

15 measuring plasma protein level.

10. The method of claim 9, wherein a plasma level of VEGF o in the sample
obtained from the patient that is at or above the level of VEGF ) in a reference
sample, indicates that the patient may benefit from the anti-cancer therapy, is more
likely to be responsive to the anti-cancer therapy, or has increased likelihood of

20 benefit from the anti-cancer therapy.

11.  The method of any one of claims 1 to 4, further comprising administering
an effective amount of an anti-cancer therapy comprising a VEGF-A antagonist to

said patient.
12. The method of claim 11, wherein the VEGF-A antagonist is an antibody.
25 13. The method of claim 12, wherein the antibody is bevacizumab.

14. The method of claim 11, further comprising administering an effective

amount of a second anti-cancer therapy selected from the group consisting of: a



VEGF- A ant agoni st are adm ni stered sequentially. 17. The method of claim
14, further conprising adm nistering an effective anount of a third

anti - cancw0 20teenefay sel ected fromthe group consisting @CI/ER2@yi06120%i C
agent, a chenot herapeutic agent, a growh inhibitory agent, and anti -
10angi ogeni ¢ agents, and conbi nati ons-tihecreof. 18. The nmethod of claim 17,
wherein the third anti-cancer therapy, the second anti-cancer therapy and

t he VEG-- A antagaoni st are adm ni stered concurrent]y. 19. The nethod of
claim 17, WSFEPHC pEttGheR ot ancim agsnt g P By inhibersieesh dndatti-- cancer

t herapy and 5 LSt i ni stered sequentially. 1520. The
nmet hod of cf%?ﬁggggﬁﬁé?g?%&?ﬁ@b€%£§%ﬁ?§%§%gonist is an antibody. 21. The
met hod of claim 20, wherein the antibody is bevaci zumab. 22. The net hod of
cl ai m 5, whedei n Theanethed otdmoet4, terapyhef secerveantiemnperitb@spyaahi the st er i ng an
effective aqﬁﬂg of a second anti-canpcer t%ﬁtapy sel ected fromthe group
consi sting of-Ch 7t gRIBENS ArepIstei e T s apeut i ¢ agent, a growth

20i nhi bitory agent, and anti-angi ogeni ¢ agents, and conbi nati ons thereof.
23. The met hed ofTHelmétAdd 8f claheT£iwhetdif iRaeendl ifitdancanB&apy Ar¥@pY and the
VEGF- A antagoni st are adm nistered concurrently. 24. The method of claim
19, wher ei n YReFskewagrnasiare adampisteredwedngifialnd t he VEGF- A ant agoni st are
adm ni stered sequentially. group consisting of: a cytotoxic agent, a
chenot her apeut i c ienby Di : o i I, 0ogeni c
agents, andngnb{ﬂgﬁﬁ%%%@?ﬁggg%p$f@%&#ﬁé& Mﬁﬁgga%Pngﬁgﬁﬁggﬁ?gﬂﬁ%rein t he
third anti - carmat of hiéhirdpyiti-daheer slecapyckebinted-foam dergrolyecapistiagdf:t he VEGH- A

ant agoni st are admi ni stered concurrently. 527 The_ nethod of c¢laim 25,
wherein the Cé/rﬂtﬁ»aca%%t’-ac%mmheﬁp@r%@g,en{wegrg%ﬁ iDLy a%eBnaRd Afitrer apy and

the VG- A %\E}%ﬁ%&ﬂb%gerﬁi,%n@g%ﬂjnﬁﬁ&{secgeﬁé&quemi ally. 28. A kit for
det er m ni ng ether a patient nmay benefit fromtreatnent with an

anti-cancer therapy conprising a VEGF- A antagonist, the kit conprising a
set of conpod®nds 'El@pa@h@d @ﬁclslplea,fv‘vh@sﬁln;hetihﬁgiamgcmev@@apvot,heamnd

10i nstructiaons for ing sai nds to. determn e level .of VEGFi|o
Lo predict ralpoft RGRg. AR Ry SRRl B I el Rol PRy cancer

t herapy conprising a VEG--A antagoni st, wherein a |level of VEG-ilo at or
above the | enel ofhe\éthodof ¢lainal T, eflRignde thadphe-chndt thataps, thbaécdnbde pati ent
may benefit fromtreatment wth an anti-cancer therapy conprising a VEG--A
ant agoni st . 2hxgnagsdhqrpry i tae YEGHA anfpeepist #e pARintigrisd ses B!y - pr ot ei ns.
30. The kit of claim?29, wherein the proteins are antibodies. 31. A set of

conpoynds fofy detgetihdfod ¥k OfwMEGRIhOVELIFEA 38t 6AMNE bbby, | east one
conpound capabl e of specifically binding to VEG- 3%. The set of " conpounds

of claim 31, wherein the conpounds are proteins. 2033.The set of conpounds
of cl ai m 32,2lwherBiermethed pfr deigi 2 veheeein fite dnglipdsis bevacizumab.

22. The method of claim 5, wherein the anti-cancer therapy further comprises
administering an effective amount of a second anti-cancer therapy selected from

the group consisting of: a cytotoxic agent, a chemotherapeutic agent, a growth

20 inhibitory agent, and anti-angiogenic agents, and combinations thereof.

23. The method of claim 19, wherein the second anti-cancer therapy and the

VEGF-A antagonist are administered concurrently.

24, The method of claim 19, wherein the second anti-cancer therapy and the

VEGF-A antagonist are administered sequentially.

25 25. The method of claim 19, wherein the anti-cancer therapy further comprises

administering an effective amount of a third anti-cancer therapy selected from the
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group consisting of: a cytotoxic agent, a chemotherapeutic agent, a growth

inhibitory agent, and anti-angiogenic agents, and combinations thereof.

26. The method of claim 25, wherein the third anti-cancer therapy, the second

anti-cancer therapy and the VEGF-A antagonist are administered concurrently.

27. The method of claim 25, wherein the third anti-cancer therapy, the second

anti-cancer therapy and the VEGF-A antagonist are administered sequentially.

28. A kit for determining whether a patient may benefit from treatment with an
anti-cancer therapy comprising a VEGF-A antagonist, the kit comprising
a set of compounds capable of specifically binding to VEGF 0, and
instructions for using said compounds to determine the level of VEGF 4 to
predict responsiveness of a patient to treatment with an anti-cancer therapy
comprising a VEGF-A antagonist, wherein a level of VEGF | at or above the level
of VEGF ) in a reference sample indicates that the patient may benefit from

treatment with an anti-cancer therapy comprising a VEGF-A antagonist.
29. The kit of claim 28, wherein the compounds are proteins.
30. The kit of claim 29, wherein the proteins are antibodies.

31. A set of compounds for detecting levels of VEGF o, the set comprising
at least one compound capable of specifically binding to VEGF .

32. The set of compounds of claim 31, wherein the compounds are proteins.

33.  The set of compounds of claim 32, wherein the proteins are antibodies.



