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effective amount of a third anti-cancer therapy selected from the group consisting

of: a cytotoxic agent, a chemotherapeutic agent, a growth inhibitory agent, and
anti-angiogenic agents, and combinations thereof. In some embodiments, the third
30 anti-cancer therapy, the second anti-cancer therapy and the VEGF-A antagonist are
administered concurrently. In some embodiments, the third anti-cancer therapy, the
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some embodiments, the antibody is bevacizumab. In some embodiments, the
35 antibody is bevacizumab. In some embodiments, the cancer is breast cancer

(including, e.g., locally advanced, recurrent or metastatic HER-2 negative breast
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i sof orns), h@lﬁmhg)gguﬁnlﬁbdlﬁ@d MEGRAARY utgt@gﬁmt Sorai§ind Od28L Q@RIpsEasbYo an

unnodi fi ed c anti i anti body cl o e 3C5, which is
noar bt o0 Bias REThi B BRoGERe Shot I Bredteihinyohed ShErRie it of
t he present traatneett ivath, ard' AMECGEHRREr thefapy Somprisiag al]\I’EGFeﬁnalmmgmhstaWhgemva h

brot Access sl b EHEEHE VECEIR SIS Fevsbof thrldtife T bl .
encompasses refeeense sanapla indicatesgthatribe antiens nmub@n@fetcfméréat@tensw@ lapantiq5 -
NO 2 as wel lcaaserh@er k’%g%%ﬁ SQEQFTR hhgs&edt: I rbohféeeﬁﬁmlﬁféhtsoﬂhé he

i nvention, the ter al so enco asse proteins having at |east 85%
at | east 90%OBIPORE Slaé%tgt"t%ﬁyol%%t 6‘65 1geptiet Srﬁ‘ﬁ%‘né&te&n% ghce of SEQ ID
NG 2, or to the am no acid sequences of the variants and/ or honol ogues
thereof , as Awlithedembodinieng e ticsinoéntidnepreeideencetsof q@mmhd@:lfotr llatectie
variant protgi PeB/el( 6@&&%{9&8&1 '\@&&%{%26‘[ cﬁ&gﬁs@gan calt d%eéo’ﬁ?pouﬂﬁ Qéabflef agment s

are recogni zed ant i body
cl one289115 @rs@e@ma}@ bmmngttoamaw@hfmdl ‘dEG& ﬂ’refmabd&tlhs;sst efreompoundhes cont ext

of the presq%gd tdé%%@ﬁctfé@ onsRJeﬁ%:ss oT%‘;{)%ﬁéntttQ tr%hﬁ?e%t“w?#h aﬁiraﬁ’t‘(i'té&néé%é}ﬁ
exenplified NC;) shown | 0 (Swiss Prot Accessl on Nurrb
P49763, GenecomD“éN@B‘F )VE@'Ez‘B)antasﬁelSt eklrrﬁ@qmmﬂ Oéﬁema%e%ortn%mét #f%in
having the affbwmnsae s@meeembdanten®, (RERolesNR Sntwdwe! | as honol ogues and
isoforns thereof In the context of the invention the term"PLGF" al so
enconpasses -{r.ot e| havin | eas 5% at 0%.0 | eas 5%
ool gy 1618 Fivbonr PRt SR nBE e Hined R L e B gty no
aci d 8equendelows$. t he variants and/ or horml ogues t hereof, as well as
fragnents of the sequences, provided that the variant prot eins (including
i sof orns), %ﬂp&gﬂﬁtigﬁgtﬂgﬁrmqggr fragments are recogni zed by one or
nore PLGF s as anti body cl one 2D6D5 and 6Al 1D2,
whi ch are avail abI e from Roche Di agnostics 20GrbH. The te m " VEGF" al so
refers to VEGEWrGkom nolkanianaeispEaresos fegressiopdireeSuryip tﬂrﬂtﬁ?\f?a%l@
Sonetinmes the VEGF frombaorﬁaeai ﬁcb@le&MCﬂoes)eadoezuMI (Qa\tzetd Hyh tdeﬁejsplﬁych as
hVEGF for human VEG-, nVEGE r Ay 1 an % rl::F

also used to refer to tﬂﬁﬁ%ﬁ’ie d ?%P}'nsveﬁust Ré“pd yﬁ’épfi?(ff@axc? %?r'fl%y g 25
am no38cids 8 to 109 or pitiergs 1€8g tEatedbor 165l gidnancad irecumentior metsstatiar
endot helial cell growth f may be
identified i n the pr eser@ii?%tg%ltgéﬁ%&&p S%M (%%%H ‘%?@%”8@5 p}é'%%
(1-109)" or "VEGF165 faelaSplid agurtnrefw@wfl@w dose evarsameal (Trat i ve

VEG- are numbered as 'n(i'ﬂt %de 3 %v@éksyﬁtds\ﬁ%)cé@@? B8 Gzik%%ne'zr‘é re@é&ﬁé@ €,
am no acid position 17 | ne)

truncate al so
position 17 (net hi oni ne & PPV e (fgﬂ’é/ltgr?)’ﬁﬁyaf SESk T SOV nas
bi nding affinity for the KDR and FIt-1 receptors conparable to native VEG-.
According to a preferred enbodi nent, the VEGF is a human VEGF. - 16 -



and vascul ogenesis (Ferrara and Davi s-Snyth (1997) Endocrine Rev. 18:4-25;
Ferrara (1999) 1 Mdl. Med. 77:527-543); pronoting enbryoni c vascul ogenesi s
and angi oyerepiEo{3Car mel iet et al. (1996) Nature 380: 43RCA3P201H0622ar a et
al. (1996) Nature 380:439-442); and nodul ating the cyclical blood vessel 5
proliferation in the femal e reproductive-tract and for bone growth and
cartilage formation (Ferrara et al. (1998) Nature Med. 4:336-340; Cerber et
al. (1999) Nature Med. 5:623-628). In addition to being an angi ogenic
factor in arfggmgehesi s dodcksybaudfobenebirajo VERFgression-fiptee swovivabbefoge owt h

factor, exhibits nmultipl ' [ f ' ' '
processes, such as endot’ létlb(%% Qgﬂg&légﬁ{l nggélgﬁt{?gré}ﬁ{)}gé%g%%gﬁggl)aﬁ |Qty and
vasodi | ation, nonocyte @hénbewxPeosarfeveeirenatm infdichetqrbaed sanalyaisd for

Davi s- Smyth (1997), supmayanfdinfadb@owU ey piak c%keta@lthera{}@lvers_hé fofaceisd -

63: 601-615 (2006)). Moreover,, reclené stuclj es have rel[?or ed n}togq%agxc
effects of VEGF on a feRHoHOwHIGt HBFTPRY Ik RAtEYHeing fieRtedsiare

pi gnFnt epi 'Ehel ial cel : l&dvaﬁﬁe@,rrle@irie@t cuattastetid H&l}&ldeg&@i:awﬁfbmt&ﬁhé@. Gue; rin
et al. 15 995),.1 Ce Physy ol .. 164: 385- 394; erg- sh et .~ (1997
Vol © Cel | SRR ol ToRey 38t of, i ey O pr sty Triivaf biefe

19: 5731-5740. A "VEGF antasggisubicquant ah\4aGhplspiechérapy by Bagoarket(Placeiers to a
mol ecu’ e capabl e of bi nghpdila WeeE pladung0), FdicREREeS SALLRYGLS, . Of
neutralizing, blocking, I1nhibiting, abrogating, reducing, or rnterfering

wi th VEGE biol ogi cal activacizuawb (hpgh dere) phisrdpcetsiel therapy iveistedlacebo VEGF

binding to one or nore WisFd6@EHR! Ahsragn FoVEatiedte dicti£dreanrgl REERREIF and
endot helial cell survival, or (ﬁrol iferation. Lng q'fd as. VEGF-speci fic
-

ant agoni sts useful in tREVARSEHIBLIIENT PHECAHHLGH BEERUNB PIFBYSAPES t hat
speci fi cal | Wiguredd:t 0 VEGRaplgpoMgize [(lurde st phafessipadidel watilyl tuford SvEr(ht

receptors, anti-VEG- ant} i n | - bl ngi fr t f, 25
receptor nol ecul es and 3%?8%3%%?\Z}Igté'%\%ﬁg%:%lggﬁer{gbys%éggyF’é‘grfg%g&]t%v‘%g t her eby
sequedbering its bindi nggtal) dEGEA, flbigerer é8bpandr kighfaxgressisn devsd dizh2 (e. g. ,
VEGHTrap (Regeneron)), aamnYRETEA-@Sho0LB) (6 BHEOLmRS 0w (FHiPRseE) 11 ©
ant agoni sts al so i nclude antfagoni st variants of VEG- po ept 1des,

anti sense nucl eobase ol iP§tsracEtayel therapy versus/plapebospias flogekaxehiieryifes

directed to VEGF, RNA 3Qtié RS SeatBERIrilfRdl @8varkBdl redbRAY SEseagati st

VEGF, nucleic acids tha ridize under stringeni conditions t ucl eic
aci d sequences that encgﬁgi/‘gé]éﬁatb"re C?%S‘ééﬁ‘gﬁ"{aél} Bl.le, TERRERFY S plactbo
i mmun@adhesi ns, anti - VE@hkisrdeefaker Sald ilinedeprsseatsd owWkddse hecaptumiabait agoni st s

such as smal |l nol ecul e i nhy bi rpsine. kinas ordi ng
to one preferred enbodi ﬁ‘g%g 6{7‘%&%V%é“—l}sgmuggi?é&g%é{bgﬁﬁg%% lgr%\/%@ﬁgs‘é:{ﬁ%

i nhibits VEGF-induced emékitdnskpayacizaimabgidigfher evenohwepks)iptusglocgtexsbr di ng t o
one preferr gggrpdi mentg piheMyEET M 88 RISdssiBh THS dupviVEDere darVBEE - 17
- receptor w %h greater a]f;fl nity than a non-VEGE or non- VEGF re(fe%t or.
According to one pref er SBeseawhanteRerlatticeheeey derlagonipsessin e (ol VEGE or
a VFGEsrgceﬁ% Ocrj wWth a E@/mﬂ) VEGRR 2N (HipiMe a51l), ?@Mhiﬁﬁ@@pﬁbsﬂ@l teetrot her
preferred enbodi nent, the, V gonl st bi t.o VEGF qr VEGE .r.ecept or
between 5 500nM and 1p|91g/1\1}5§]-3§g}(§21 fﬁgurgngfggoﬁlrst{egagf%ﬁi rqg’lwu% Wehpept i de
smal | nol ecul es that bi nlds¢)opMEGo@teltkeramp atersas oplabdboc plusgdodetaxiebi t i ng,
abrogating, reducing, o I L: i i ivities. Thus,
the term"VEGF activiti é%dr%s‘ggof(rﬁ)fyfl%gf %lh?ﬁc‘%efg} @é@ %@‘Ldﬁng?&éé&bﬁéﬁﬁgi cal
activities of VEGF. |n ®&rhaipabqideRrenesativenbregatarangsit afioni-dashr beuces or

i nhi bsps, by at | east 108resch ARMbo $AackOHe15Aid BAFcpT s B0V or
nor e, e expression |eyel or 0]_ogi c activj 0 . According to a
preferred embodi ment, tREVAFEER n47a588}$?1ﬁ ngyéeFéﬁlngd’}{fSr%‘?ﬁe?XBlollfﬁgbti de
such as an antibody, a pesit libodypresgntsi hiphudosdbesicizumab Siinig/kPleeayl or an
aptanmer. In a preferred e diinent.. the antibody is an anti-VEGF anti body
15 such as bevaci zumab (Wﬁ\%gé‘ﬂlﬁ(dr]%c ta)éetl' an anti-VEGF receptor antibody such
as an anti - HSBRX: or an Kaptan- MEGFIR3iresdf bugyession Hege saxeng| eforefstayEc

ant agqRi sts include: VEGEsLE&ADy a%%%ﬁgsticlz)t—ﬁ@%y forokntiA8d 1(56\3@'69%1%333&1 Bay
439006 (sorafenib), ZD 6474, CP632 - 547632, AZD- 2171, CDP-171, SU 14813,

CHI R-258, AEE-788, SB78603h Famylybssd). | Ehrndeembesdseh expipssrestys!
20RWI- 417975/ CT6758 and (Khnf38> AN1329 0 IVBEGK 288 VEGEY fdrshebciathatpody
that binds to VEGF with sufficient affinity and specificity. In certain
enbodi nents, the antibody selected will normally have a sufficiently

bi nding affinity for VEG-, for exanple, the antibody may bind hVEGF with a
Kd val ue of between 100 nM1 pM Antibody affinities 25 nay be determ ned
by a surface plasnon resonance based assay (such as the Bl Acore assay as
described in PCT Application Publication No. W2005/012359); enzyme-|inked

o o S T o o




- 18 - but not limted to the anti body known as bevaci zumab (BV; Avasting).
According to anot her enbodi nent, anti-VEG- anti bodi es that can be used

i ncl ude, wotzomrmossot |imted to the anti bodi es di scl ose@CIrEPMIZO6025012359.
Accordi ng to one enbodi nent, the anti-VEG- anti body conprises the variable
heavy and variable 5 light region of amy- one of the antibodi es discl osed

in Figures 24, 25, 26, 27 and 29 of W2005/012359 (e.g., &6, 6-23, 6-31,
6-23.1, G6-23.2, B20, B20-4 and B20.4.1). In another preferred enbodi nent,
the anti-VEG- anti body Khewor asshr dosepiptusnédretaselt theragGreranst @aabb silus

adm ni stered for ocul ar 4 aRg D. 10l n
certai n enbodi nent, the gb‘ftg’?“v@@é@hf"?% délﬁéégéﬁh%g@%ggg&gég%l t e?@élgijtl c
agent in targeting and irerugieniepi mgtagiatin ik dawastivy bicatidrngesnSoligherei n t he

VEGF activity is invol V‘%Sbreﬁhﬁs%laée’ﬂ@ pﬁﬂtd'oQ&ﬁi%el nf%hgb@dsﬁ vhireehRdol osd her
bi ol ogLcal activity ass in order to eval u?tﬂ’ﬁﬁ éﬂsf effe |veness as

Yy

a therapeutic. Such ass%‘é Céﬁ”@%?n@v%n}gﬂ(& REETH Bt WaFld e@ﬁe O‘Et?arget
antigen and intended useafpting h@r@d&hﬂsdﬁglydosel‘ﬁewﬁxﬁamhbqli med/kiglevérhes HUVEC

i nhi bition assay; tunor ce% )B’E%GOAM h| bition assays (as described in WO
89/ 06692, for exanple); Siaf 88’6@ dent cellular cytotoxicity (ADCC) and
conpl enent - aginat Bd cyt &apianchegpr (@DB) ot peeyssiprdeatuevivalhes0o, B62pf and
agoni stic activity or VEGF

gg@%ﬁﬁ%ﬁ &5t S %eﬁ@%&%’cé&gﬁﬁg Oleﬁ lﬁﬁQ@?&w eRPreiidd -

anti body will usually n ogues such as VEG--B
or VEGE-C, nor other grdich E%&U&g<s19&96é§n¢fgnblmg]®ﬁxbﬂe€§mn lgvebne

enbodi nent, anti-VEGF antohpy? >s- 090 NerC v A anbi Pody ﬂohasevbamlﬁaﬂo t he

same epi tope as the nonogcl onal nt| bod Ad.6.1 ed b
hybr i doma ATOC HB 10709%%05&&%98 r@d Bt i B By s a
reconbi nant humani zed amIbCetMEﬁﬂldﬂmyofok@m@éntﬁb\ém@cxdme@éasrelbadl@ohdvaﬁcedpcor di ng

to Presta et al. (1997) i bult,. limted
to t he anti body knovvn astDp ugr\%gé?gﬁlﬁtaa%é I%ﬁi%@g%e Qf%lne an '-%gbﬂ—ﬁ%ntl body
"Bevadbzumab (BV)," al sdepasns pacede ip cvEGH" Long-dashSmeNepieserits]oay

reconbi nant humani zed angies \{g\gglﬁg{égc{;@%&g%tebg?dy ngltu‘é‘dd&&%%ld' ng to

Presta et al. (1997) Cancer Res rirses nutated
human | gGL framewor k regh8ridaghdingnieptrsentsiigh rﬁ@se beVaClzumab (15 mgrkg
conpl enmentarity-determ Rri 3r\e&k@)1§1u§ dedaede nurine anti - hVEG- nonocl onal

thplrlo)g:jxaf\el 20 g?ttﬁleg g]wgn%%é@mﬁggn%‘?mg P(Ikelfﬁa\é'géf I:IOL; ng nost

of thaeof rarrEF/vgml’e 9 egi onSEQ B tr: 2 Méexcbnfpd apnahmimaacid gﬁupnwmf\%ﬂkz 7% of the

35sequence i rjoced fr gumab has a
nol ecul ar lﬁ ﬁi'gefi about S%?Eaﬁg@%alﬁ){k%ﬁﬂ}g g’? (ﬁﬁl ‘%g%n(feq? BevaC| zumab
and - 19 - Ejgh@rllhurranl\@equmms VE@Ereasing s@me@tgatmﬂé Of YEHor, ¥E§Thibed i n

U S. Pat. No. 6,884, 879@@&%‘%&0@&@ %easﬂ%cﬁﬂ{dﬂ\mT%ﬂfﬁ body
Rani bi zumab or the LUCE tibo or . r gnlza%a V2 is a humani zed,

af fi ni ty- mathIBREE Bnt i - h RN Vitest he-sgny 4GfrntgnaRa et EhaRen SncEahduced
by stapdard reconbi nant cb@@éﬂﬁ@dl@gyofnmmgg; plrcmuEsd;inmmaaﬂyam E. e@dpbﬁSSI on

vector and bacterial fer Rani.bi zumab i s not syI nd has
a mol ecul ar mass of -481nggﬁ§£eﬁ8n5 Sp@élge%é’ﬁfﬁég?fugﬂd 33%93‘17 The
two best characterized Ak&Bys@eegdymrs are VEGFRL (al so knovvn as Flt-1) and
VEGFR2 (al sqgp as K )
specificity o%ﬂ%\ggh recgB ' gajﬁdl}ﬂ‘g}reléeciu%&\;g@fe *&@w@%ﬂ?%&galgl gnﬁguﬁg’ IOVEGF A
binds to both FIt-1 and ssmeFrﬁmSlur\rléﬂg(ﬂgumtl BL) fasdbomerkar ndiGlids an

extraggl | ul ar domain thas: haw meNen-11d SR Bsd lcﬁwt(kiiﬂlsfli_% y@gﬁeg@ﬁm In and
e extracel | ul ar

an intracellular domain wth_tyrosine ase activi

domain is involved in tHhee Ffﬁximja%?u“%% U%Weflwlq%g?pé &) {heTeRY VEiSHRI n i s

i nvol ved in signal 15tr apstdelcplacsbdo MEGEapmtﬁblﬁle/fmsphhﬁCtlhbﬁﬁy for phtiagsrent s

t hereof, that specifi cal I b| nd | tors that
bi nd to and sequester the apt)ér(gt el n ?ﬁéﬁ@% ‘%c?aﬁ en'fll ng |dl/m’?t at1c
signaling. In certain e@ﬁdp/lgem%oewh@gvﬂ@ldemmemma mol ecul e, or VEGF

bi ndi 5y 1 agigile 14287 COfiaplsh Richd! Uilves ff&r sl s fbdimbn Arreq) p! e 20
formof the ceptor exertps an 1 nhi 19 bi ol ogical activity
of the VEGF protein by Bl h%uwwa\/é@lretlﬁér @Bg} m%%rﬂsslﬁ@Fme $yrEivabi ndi ng
to its natural receptorgFguRseniB)Ofort hRe Shkfl@EepVEGFAL 9&¥r ®6tH Shigl §0

i ncluded are VEGF receptor fusion proteins, exanples of which are descri bed
bel ow. A chineric VEG- receptor protein is a receptor nolecul e having am no
acid



25 sequences derived fromat |east two different proteins, at |east one of
which is a VEGF receptor protein (e.g., the fit-1 or KDR receptor), that is
capabl e ovokordiingfit o and i nhibiting the biol ogical actip¢iripP2afl/oVE&-. | n
certain enbodi nents, the chinmeric VEG- receptor proteins of the present

i nvention consist of am no acid sequences derived fromonly two different
VEG- receptor nol ecul es; however, 30 am no acid sequences conprising one,
two, three, four, five, six, or all seven Iglike domains fromthe

extracel | ul ar |igand- bi dil tgg/mégiand bfw t(se 1l t pd/mdhdéxpreskiDR legelsptfor can be

linked to amno acid Seg&é@%ﬁgﬁnafbr Pl %Q@&tgth’ﬁre/%i &8 ﬁ%&bgh@%sf&rn rSEa”p' €,

i mmunogl obul i n sequence se u nces

domai ns are combi ned wi Iplaceleo pbmapgmabm/@@matmdh@mméoropatl@mmfrmwh% kill in
the art. - 20 - Exanpl egifftpsdfidrelebfo yEgﬁnge%%@r f&r%@eﬁ%lé nRcide, but
not limted to, soluble Flt-1/Fc, K or Flt-1/KDR/ Fc (al so known as

VEGF TPap). (See for ex&ﬁﬁ"ée‘#@Ft%&BFE&%{EIF/SﬁSt%‘EﬁSP@%F%M RRPCAfRPIIU4453) . A
sol ubl e VEGFigeers: or pﬂ@pﬁﬂnnl\/[bﬁercdjuﬁ% ifér yﬁ@ﬁaﬁ@caﬁtmtreﬁmhemscﬂ #ocl udes

5 VEGF receptor protein are surfac of.cells via a
t ransnenbr ane donai n. % ﬁé]u h@p%urfaoﬁ%g a8$ f?lh "OGEGEC ?Eéeee leaﬁ

i ncl udi ng chineric rece;ﬂFl@urep}iB)efpnﬁl,e ndrkereVEGPab fe tefth bngthmgl pg/mand

i nactivating VEGF, do n Li gﬁm

generally do not beconeggsg%gﬁat@g %/;npa %qgﬁeé%bqgglﬁgv% é]lla%usl' n whi ch
the nmdPecul e i s expressédpecitphigarisplonnl Ty i YbUSi t@pgolar@la@l@@crn Bed in,
for V\(e)xggylziglg V\€D9gg /Zg%ﬂ'%flt%ﬁ{es/bl@%ﬁflﬂﬂdr@m Ekln'tzscf%rh%n%i'z{nL%%@WW
in

5,834, 504, WO 98/ 50356, Qs ipg trﬁ%tedéNo BHYP§R! fe 18° ly ghahcdinesiais. 020,
U.S. Pat. No. 5,792, 783 gathiSga®atoesbphaghalGA8@ARindHA. 99/ 10349, WD 97/ 32856,
WO 97/ 22596, -\\D 5409 5 0 99/ 16 n / 437

al | of whi chF%urgﬁérel n?K| l:/%?rM(J%ler'%gld %%fg]‘vggll § WIVZIPEJh%uar q6V\9ar%§tfgg

term 1820 series pol ype@’mgieSSKmstse&umefrabl(Fugu@f ¢6B) for he\@oizym@btpldss

i ncluding an anti body t@gﬁlcﬁéﬂiﬁéeﬁ&m\(ﬁgﬁwr% §é?£dsescoﬂ%b’p$ﬂ3&éb%e el udes,

but not limted to, antibodies derived sequence he B20 anti body
or a B20-derived 20 antgie’é‘éﬂ"‘}bl%%?ti%'édthﬁﬁpwsf@fuIﬁ’lail‘éné%|12f‘hng\lotrea??§’067’0280747
US Publication No. 2007/ikieS pandéaic ld&d%ablmcmbl ﬁguﬂ&@ tRDQ61Q0EN267, the

content of these patent applications are ex orat d ei n by
reference. In one enbodi" ﬁggﬁems a@é?‘in@l%/g%?'fg’ ?tﬁleﬂF nggﬁ

descri2zbed in US Publi catdlashedmme raﬁ%h@mwﬂ/gemﬁtm ertxaﬁmtomed‘tlment.

2007/ 014106 . : 6 e
enbodi nent , Sfég‘@de/serl es 64'!{?;5 E{eheggcﬁl}@eﬁﬁgﬂgs?%{l%ggg% éea&hﬁn@?ﬁfe@, (Eent
Appl i cation 60/991, 302, Q\h‘éalleﬁtlli\’ﬁ‘éll dps deomarker OfEGI dliiduge dXH) @sd |fpr

i ncorporated herein by ra@sfo%fa%ﬁ‘%wthﬂ'f'é‘atrh@ﬁt@ffe@ﬁPfdg%e%m%ﬁ'ﬁ/d%esﬂwldﬁ foAS used
herein refers to a polypeptl g E&;;Ru ing an_an t hat hi_nds /tgg)VEGF

6 series pol ypeptides’ ithcg Aggltgu’fq MR)e rttl:?th high Enti2b08%/8Y) deri ved
from assequence of the %daxml(body9Qfg/1ﬁ1)@§pties‘1mves3belanfdrlb@daclﬁmsabrpltﬂ@d in US
Publ i cati on No. 2006/ 0280747ab.US Pu[bl.i ion g{114 65 and/or us
Publ i cati on No. 2007/ 0025267 ”E%eré%ﬂltés?‘beéi‘%?/pe%??%e confal” jREERO S n Us
Publ i cati on No. 2006/ 02&pmditabituSetRothlih ctierapm K. pa@aw Qeddg 6bcagend/for - 21 -
US Publication No. 2007/ 7 e, t okl 8 23
and G6-31. For additi onél?&%sgagl%bg Iﬁcgéﬂfséega%ég ﬁ‘lg ! Eg&I%g tﬂg%osgg% lin®-

6, 582, 959, 6, 703, 020; 6rqsasew?bewgwﬁla@ggzeltme%}owdu@featvmn,an@21@62 EP
0666868B1; U.S. 5 Pat e%sh‘éﬁ@ﬂnle%ﬁrbééﬁts b6/ hBitabiNRSerl ARRHOA3R0,

2005/ 0186208, 20034 02062%1 ¢;903 7, 2003/ 02034%{93 and 20 5/ 0112126;
and Popkov dtigure 18: 54, Kaplags Wﬁbl?:raf‘ssﬁ’/é‘laﬁ%ém geateny g e¢t2¥b4). In
certain enbodi rrents ot h[BJreraihSuﬂmd:ié@rﬂhemhaﬂdast\FEJGEAtdmdtVEGEth(El@re
functional epitope on h VEGF LiSin e 17, 19, Y21,
Y25, @89, 191, K101, E1l ggr)] 8@?‘3‘%‘1 eXpregﬁl e}erYgflh’\fe O;%/l} E%ln(p@‘ffflfg‘iﬂﬁg

resi dues F17, Y21, Q2, >Y2(51) [aes 1012\83F@!md11@19<GﬁﬂérexarﬂS'siON/EGTelanaﬂld)odi es

are akgo known, and desqfg (?ﬁ anfl PLOPXE@H r@dSBf' a%'aad&%b%edaéx resﬁo@ &l Chem
281 951-961 (2006) An fective re Ep i ent 8 Batl ent's
V&

"t esponsi veness" serf%rl Bqtly i (FPHn‘ﬂlﬁézaﬁ rPe‘Pﬁz)\ﬂP@ ﬁFwa%én & 2Zhgent
refers to the cli m cal @kpichesperdld, Clobestehditumab plus gemcitabine-erlotinib



15 inparted to a patient at risk for or suffering fromcancer fromor as a
result of the treatnent with an anti-cancer agent, such as, e.g., an

ant i - VEGRw@ 2artaibgsdy. Such benefit includes cell ul ar or Poiraregilmei231
responses, a conplete response, a partial response, a stable disease

(wi thout progression or relapse), or aresponse with a later rel apse of the
patient fromor as a result of the treatnent with the antagonist. 20For
exanpl e, an effective response can be reduced tunor size, progression-free
survival, or overall sunhdryal verSudroagolnplatedo adusysaditheineier otigtb éherboy
conpounds or agents whi L nhthiqt {0 i . Vil of the
nol ecul e to which they g?%%ﬁgknJ%Eg%?éfgyﬁﬁé*%%%ggﬁ%&ggﬁﬁégaﬁ%§§?ﬁ%%ic or
nati ve- sequence pepti dedigurasmiheastliskilie, reprdsestsalbevaciagnabigestqyjabine-
antagoni sts that bind tQui¥h, eRhinRARl | dncconhéigaifded tinOr kpRShtd O

anot her nol ecul e. A "bl ocki ng" antlﬁgg%{qr an "antagoni st" anti body is one

which Pnhibits or reduc®RCBYYPYRFIERR Qi eagpeRthe antigen it binds. An
"agoni st antRipeeky19: as &pthnh®letdrnCurves &or agbiibtety withi abatp@nt effedtyoror ful |y

mmcs at |east one of the functional acti.vities of pept )

interest. 30The term" arﬂr]?%gsgipn fS?gPWIYaif rstilanil E?rﬁeEEg‘?}d%(ﬁ%@tVEggF&gje and
specifically covers nondEigoreall9ant abede@shinpgdlexptesnan lavel i foodioghs highul ti
speci fic antibodies (e.gr,higpechfisg Blotele| rped fyrgm t two
i ntact antibodi es, and gn(t)ﬂ%zgy T réwg gg} %&lﬁ%s t hey xﬁ?%rietgsf?t e

ra
desi r &8 bi ol ogi cal acti Veyels, and YEG%Al an¢ Gl (FewodPBents 2 gankined body
used as a VEGF antagoni kpiesiéh M&khest pspvigdedrorangd 0 +s-@oml dddspeei fic
anti body, e.g. a blspe0|%|%Hgnélboq% Itls?e0|f|? gntbbodles Er?

monocl onal ant i bodi es t Ka?HEY € bi A %5“ SPESPPN dPYT 2 OF BFVASZUMBESRUS wo
different sites. |n cer tgamoitgbibhedilomib S theda® ofersuze dontrdi nplasgbeci gluci ti es
is for VEGF 5 and the I . any er ~anti n_certain

enbodi nents, bispecifi c%%%:%{t%%@elé@&h@? ‘%ﬁlagyt g&t \%gﬁﬁfgeerl%ttréeagé QfBres of
VEGF. 1Bi speci fic anti bodicssstatimy pahaeatise casesd flio thochibies ¢yt oobgti Bnagent s
to cells which express Vol SRACHANS/ABMLRAMESIGHT BRafiAPaAREdaS Tul

| ength anti bodi es or ant] bod¥, fragnments. “Techni ques maki ng%

mul ti speci fic anti bodi eslashedilingsepreigntsplacehe/gempibinegertqiinid featmgplonhi nant
CO- expressi rig@fe 2000 | MKEPOGI Bk QuReaky £B&distidnl gith GbamenPaffe@ Havi ng
different specificities see %!' st el E glﬁ and Cue%l Og A C Na\;l%élg 305
(1983) 537-540, WO 93/ 0885 WG ¥ al e difeMarkers ghor ofhe maghers (VEGFA1991)
3655- 3659), and "knob-i VEGIR? aadgPlb@Er(Fignré 204,), es @. conbified RapresdionNo.

5,731,168). Milti-specifi i I | sq Lheeking
el ectrostatic steering é%x%é%@éﬁ&%&ﬁ@ﬁ?ﬁ@@faﬂ% _aﬁ't%E@g%;ﬁ/i B%:(N ﬁe% e?lgadl§ meric
mol ecul es (WD 2009/ 0890043;7) exmysssidn lakalhgnd eor aspoamsron veith irepdaneetsetoct
fragments (see, e.g., Ug,RabeRlsidioFret, §ibiv@BRY tROthaBERWBAF AMVERIFRE - |
Sci ence 229 (1985) 81- 83)n; uglzanm.l echi ne gi ppérs t(§1 produce bjspecific
anti bodi es (see, e.g., &8@%’&@%&@@@0@?, ag|a, combinedRYRERSSIOR %fei %@ h 1547-
1553; 281si ng "di abody" t éedingFogyuld 03 Fe&RRY hbingpksy fiFormulhi Body ofgsagnent s
(see, 20 e.qg., Holliger, P. .et  al rqc. Nat| . A?ad. Sci ., . USA O.b( 1993)
6444-6448); and using sihYICE Thaf i 0(299\Y?°16‘f%br£Ltss§8‘?8l.ta&?ne§r &° M et
al., | I'munol. 152 (19%rai5368si63pairol ©ackbp mhpagenmgabine-spetnibitoerapyt i bodi es
as described, e.g., in . . - .

Engi neered anti bodi es w}%ﬁattﬁﬁtese&%n‘ rrr%?rteed ?‘%Wi&g&ﬁ%ﬁ ﬂa;}%g[e%gg%eﬁgpﬁgé sites,
25 incl udi ng "COct opus aftguppdihes, solidy ding| sepreseatsudeaspameabigqaeiabing: g, US
2006/ §925576) . The anti hadynier flea@mmpt ARr eithe al g@nbacl yeles @prefMad Acting
FAb" or "DAF" conprisin q%g%(ﬁg%égglgl%lser}%gg) Si teglt?hat bi nds to VEGF as wel |
as another, different a A ) 6RIEGE0, for exanpl e). 30The
anti body or Kigagant an Dand ifead EDISedaral CatradEGimpliet dgomitlsd sime pati@ithod

B e e mbos, bas SR o A DAL L85l ygnikepaies oo
W2010/ 112193, W2010/ 1255®Qtram¢blab%6<t97/2,higmr _ZfOIlMé&m;naatrhdn\ﬁ@ _
225 020101 040508 (VI RReD)! B I BEAE T TR AR e O 1
W)2005/ 087812 ( VEG-- PD@P@PWG@EQ@@@(VEGZ- PDGFR bet a), W02011/ 039370
(VEG--D114). An "isolated" antibody is one which has been identified and
separated and/or 5 recovered froma conponent of its natural environnent.
Cont am nant conponents of its natural environnent are materials which would
interfere with research, diagnostic or therapeutic uses for the anti body,
and may include enzynmes, hornones, and ot her protei naceous or
nonpr ot ei naceous solutes. In sonme enbodi nents, an antibody is purified (1)
to greater than 95% by weight of antibody 10 as determ ned by, for

I Y L oy ~r~ns 1



15 anti body includes the antibody in situ within reconbinant cells since at

| east one conponent of the antibody's natural environnment will not be
present. vWodoreandisy, however, isolated antibody w || bePprTaEprariedcizgl at
| east one purification step. "Native antibodies"” are usually

heterotetraneric gl ycoproteins of abouti3.50, 000 dal tons, conposed of two
identical light (L) chains and two identical heavy (H) 20 chains. Each
light chain is linked to a heavy chain by one coval ent disulfide bond,

whi | e t he nuddteiledDedtirguioni afe¢hé¢ Prdfaxred BEmbodimeatsong t he heavy chai ns of

di fferent inmunogl obulin isotypes. Each heavy and light chain al so has

regul arly spgabedoduwdtioachai n di sul fide bridges. Each heavy chain has at one
end a variable domain (VH followed by a nunber of constant domai ns. Each

| i ght chai n Tesirventaon gbdvedes2 metwnaai fior eitiemifeingn;iat(e\its) hanog aanc oresdaaert donai n

the firat conaniend A3 RAaLER A AL KRy cLRR A VRO Rk IS0 1 S e
domai n.i s alrlzg]?‘gdagﬁn th the variable domain of the heavy char n. Particul ar

am no ?acr d M e believed to forman interface between the
I| ht chai n a i | e « e | i
O wore AR O, @B BTNy TR kLo SRR
t he heavy orreferggige laighphtopn weealhmcre@wyf 5%hé0%a2@%zb?-%4dé@%r H0%f 5Q%e heavy

chain may b%o%fﬁme@b%%% 9@‘% ‘9598 0vey b@@k@te@%ﬁ%rﬁn&ﬁﬁ&d‘%@fﬁ[@ve?ha' n
may be refer hese dorrar ns are i abl e

to a r
parts of an (%FPFF ﬁ1§rrttet1aleﬁiﬁ dsaribedeherpin; @%ﬁoraperreg ﬁgth;a trgeodlfqus reig The
termlgari ahbell froet errefeteecé E@n;ﬂecnn ddeaetntﬁﬁhﬁeitmhepemmmeageﬂ 1&eeralaed abl e
domai ns di ffter ertens ¥ c¢e anmong anti bodi es and are used in the
bi ndi ng and ‘€ B&IFi%PY 06’ agy ﬁen %etVFcuI ar antibody for its particul ar
antigen. However, the variability is not evenly distributed throughout the
vari abl e dorfai cestainf erbodiedisethe tefm | ‘tdeprsassd Hwesin rafeedtd a level delaedhent s
cal | ed_hyperyRidbfel G0 overHFedudiBh frisos, 1168, bbahbsahabn, 30d, 66,

heavy-chain varia g} y conserve “portions of

vari abl e dorf¥ns %aeSQ:éi Bed: PR®. Pameigr-kd PegPoits OPoRYL Sreater.visr plapnae
domai ns of nakioderi dIEVRBFaBE lde@bled BRahdmeddAl deRAPED HerefnOdE c&t?paﬁe@wns

I I d f t t HV whi ch
e AR At en S Tl P e IR LS G RS v €
bet a- sheet stmuckeuircese TdfersHeéRehei deceemstr ichaimodified NG tloge! hdiereim thd ose
proximty bydek{éﬁse'é'?eée%% QPI%OQ%DH%’\‘) bh oté’eo HVF%% fpam § he oof hgh_

contribute indrng siteé of ant’ fdt:odr es (see
Kabat et al .0.05dgdéheezmodifipd Uﬁﬁﬁwleveiffrquhmofee@ceaatmrplntoerce’sftr Fifth
Edi ti on, Natr onal Institute of Health, Bethesda, MD (1991)). The constant

15 dongi ns FheeRpin i mests dineastnh Yai B rbfafenlt NlieNIrePérs a0 ANGdQENed 0 an

anti gen, but |b|t arloseffecto functj c S artrc i on of
the gnt.bodnyér R oAy L R i Jhe mOmg e VEDE (eval Rikisathy S

chai ns" of anéthbddleesitedmerendtodbu kéfaehcd sapiplany vertebrate specr es can be
assigned to one of two clearly distinct types, called kappa (x) and | anbda
20 (k), bas q f it

Dependi ng Oﬁg { %Qaltl Qﬁlb%mn?e?lésa?ﬁedteﬁr? f’é%]‘&?c% lgvel E'Sjel{n r%f)e?ssgoaanéreg&grﬂ F%

heavy chai ns/alugnfis tﬂtﬁtﬁkelbed(artmn’agla@mmatﬂst}le eefprebes lgseliigpredetenmidid frd ent

cl asses. ThegeiAfRe( ﬂh}éefe('i[[ﬁfeﬂ{enfsl ASRASs 6f e MpRAT QIR Sendi®fy. I8Hse | 9E,
IgG and IgM and severa gse may. be further dr vi ded |nto subcl asses

(i sotypes), Tedyremengigan yaype g bgmy tjesatqrig@@ y g Apgulaipy besixp It may for
heavy- chai n di@m@le&fﬁthMy%nilﬁﬁﬁy 6lorpl'ee$‘1|anylcte§pecﬁmy daf tebesth tetasses of
i mmunogl obul;i ns are The sub n| t

LTeror ool Rres a0 ot Thsed regfiPaptn g BRG e Entng M RuBed

i munogl obulpossivare negtive Ipmhwnvanalu}bestféondﬂmﬂesg,drwc(hbh yhe teachfigy glefmarrpl e
Abb t al |l |

DDA 8y ANl MO BNtk W Fy ST oy
coval ent or mmneéb%eéﬁqmwsee@r an oo e@botilm@nhﬂﬁ igErignogilevel dneeterminet e ot her

proteins or lﬁeﬁédrmesmdﬁleueuer rtﬁe 'fetdrbndeeR@ie antdROhbodinkdht akds ®BEd body,
and "whol e ant are used herein interc a eabl to refer. to an

anti body in ¢ f‘srﬁlbtﬁdaﬁ“t ithg 1 jsens sREtys by pyhi rpflrl dk}eler%tgﬁentetaag

defined below. The terns particularly refer to an anti body 35w th heavy

chains that contain an Fc region. - 25 - A "naked antibody" for the
pur poses herein is an antibody that is not conjugated to a cytotoxic noiety
or radiol abel. "Antibody fragnments" conprise a portion of an intact

anti body, preferably conprising the antigen-binding region thereof.
Exarrpl es of antr body fragrrents 5 i nclude Fab, Fab', F(ab')2, and Fv

e



call ed "Fab" fragnents, each with a single antigen-binding site, and a
residual "Fc" 10 fragnent, whose nane reflects its ability to crystallize
readi | y. wepsiziosFseat nent yields a F(ab')2 fragnent thaPChaEP20:062231
antigen-conbining sites and is still capable of cross-linking antigen. "Fv"
is the m ninum anti body fragnent which gontains a conpl ete antigen-binding
site. In one enbodinent, a two-chain Fv species consists of a diner of one
heavy- 15 and one light-chain variable domain in tight, non-coval ent
associ at i on.enbvdangitntfeeretdrenae 1Evel (@ofey. tepetiteany paeechtegy Petvaan 26he

i ght-chain r |, i I.blerpeptide
i gker such a%/l 75@%1%1?%0’%%} d?s?iﬂl?]&%n O?\{ﬁéa‘?ﬂn&sé%gr? dgé;eglgec%nglﬂeﬁga@& #gr Pc
structure ar&élnqsgfzmt@dmertthél@e refergnespsvehegme By bg pecicethe medipg, ferileshps
configurati g{(ﬁaﬁﬁ@st ad QBetfinee ff‘é\ﬂ?sthé)fov&ﬁﬁ f‘dlé’tﬁBhﬁ’&i 8f dmehifed [ht §rdisdasd 0 20

define_an a en- |nd|[_?r\2} S|teo t esuh fe tleVH-VL di mer

Col | ecPi vel FRUIBhEVETHLAI9YRIN Rt Oéml?n@et € ¢ ﬁ‘Eﬁnﬁ?; Skt petcior Perpedipe

anti body. HowRieeds, detar@iinad Bomghe ovanil al¥tebtvmedthé ealubaid a dfsease dnvity
conpri sing onl%it%&ge HVRs specific for an antigen) has the ability to
recogni ze and BI'#4°%nti gen, although at a lower affinity than the entire
binding site. 25The Fab fragnment contains the heavy- and |ight-chain

vari abl e dorithe cemextaifshe preserdiineentine, 'OdAGF et “N&&diAT, of “ViE&H i gfers chai n
and the firsh GonHadoHRIR BrouehHloiBi pidiein heaentidic oy 8Pl fis aayent s

differ from Fab friamnts nel a d|t|on of few resi dues at the carboxy

terni hfls of shpwnHaRIGLEHAS B@ﬁeﬁ%essm Namﬁar Bhe0%r Gepe dDc¥eBDnes from
the anti bodymhpngehed eghonVEGIDA" - @Jdomgastshﬁ the @t Biat hmng 30e heiigd nacidr Fab’

in which the ¢ stel nst ant do S freethlol
oroup. (b p9cait PbSED T NFbat ¥ ds it sabe i baaLaeas 1HeivE o "Fab
fragnent s wHiVAHGHaV el doi engempyssésathnémo@etmﬁ‘enms; hgmspﬁ]:dwfsofomme,mfc\élEGEoupl i ngs
of anti body NRiMSe ar Q’E% A scFv
ant i body fra‘zg(g’nér’i1 its conprise tlﬁlé @a At X 5@%@%&%&%@%%0&%&% in
t hese ldonai rtiathe nopuselbheccurring dleHglaad pmcyqﬁé@tfcpraé theraptn inclusieg die| 1y 0- the
scFv pol ypephiliA§ abidr fligsn QQdEHFak %ﬁéotﬁelpﬂ|dél@eg%€xzﬁleféctd?k§eherla€éd“§3€ lakﬁi?n VH and
VL domai ns that en Elesthe Fv to ormt delre stru

ure r
anti gen bi ndi§y2sFet VEGlae aweseriledeip F %réaéa iol %ﬁ@&&@ﬁjn 20199 *F‘l‘fg
Phar macol ogyLeahg Mpag- S‘dlém:a|246ﬂIBIObC(d9$99, aNdDIHouﬂ:l&.%t aRdHGhlEﬂa@cﬁmdS Was e eds.

( Spri nger WYo 269-315.. The te refers
orant " body P Sdrshie uflest pGedhi s8R BR it didfns oF Mt VPab ot o
conpr28e a h‘&@?-&tﬁem to hothablies ldoﬁmnmalqdﬁé)rmsgﬂmatbéhyteozsanatmléavggﬂ chain
vari abl e dor@ in the sane pol ypeptide chain (VHVL). By using a

| i nker that é tpoo S?])Ol’t to allow pairing between the two domains on the
same chain, the domains are forced to pair with the co% enentary domsu ns

of another dRaths serier ehtthe tRigseahtiNGEWOBI rEHylilded e dBBESeto iR
bi val ent or infdaefdd drgino Rciabsed u@ﬁeQ)fQ/EiﬁSGfsllEkﬁ’drﬂi@érﬁi ﬂ‘tstllea’vaée rédmusexarrpl e,

EP 404097 15.1 161 ud 003
End For i pertupodied VE e, .Sfféﬁ%fﬂesza@etc%ﬁ.m erallygr b gty
t et rabbdi es 1arpeol<ahaﬁ1ccbapmsslb1edystemsl—lwcg omEetolalUnmddafied MEGF @ock2Q 134

2003 Th I ti bod
bbtatmed froary HEOTFAFlERR ABLAEARS 18F LERCoaBioh oM Hettaydg At oW
t he indi vi dua‘vennz@, &m ityodi"esmedifipd | ¥EGY- A%@lwosmcmna@mamﬂam@emd/@al

except for pRasibhes & Q@%velleasgfragtﬂé}fté%?l\/'EGfQ%C e &Vl fHd{ el Plifant L hat
may be present | n m nor_anoun e nodifier " noc onal " indicates

t he char act ¥O§mMst kEchiding, dg Oags)noﬁoraglioaaisa REPtetsr ngfor gifiagmepts are
anti bodi es. rkeoopidet diy rananﬁwﬂthEGFSAlcsbecaﬁmm@ddmabucamslalﬁﬁblydyc spaeal |y

i ncl udes an hat 25 binds a

t ar get, V\herﬁglt’lw?’ﬁiyfﬁ‘fad 1%;“?{13&%3%(#@}) b?ﬁﬁ@%dﬁgﬁ‘gle W 8bt ai ned by a
process that includes the selection of a single target binding pol ypeptide
sequence frdmthe pbutest oft the giresonl weptdnd & VEEGREN aefers Fovasewlanpidothaliab

sel ection process el 16 Tptt&EzS@i iRA B SEGHIHANe I A0Gn noPIURE WY al [ ty

of cl ones, suc as a | ones ones, or reconbi nant
DNA cl ones. (PwisshBigt dKﬁ@SSIQ@ NWHE‘T’TSP oS r@@neaﬂge@\gQBBd 3088 helheiterdt ng
sequense canVEGHRI'T §Rbmphises @ profin BXARPHIS athfol A0d SMpeAld dNSEY 1or the
target, to humani ze the target-binding sequence, to inprove its production
incell culture, to reduce its immunogenicity in vivo, to create a

mul tispecific antibody, etc., and that an anti body conprising the altered
target binding sequence is also a nonoclonal antibody of this invention. In
35contrast to polyclonal antibody preparations, which typically include
dlfferent antlbodles dlrected agalnst dlfferent deternlnants (epltopes)

~ .




5The nodi fier "nonoclonal" indicates the character of the antibody as being
obt ai ned from a substantially honbgeneous popul ati on of antibodies, and is
not to bewoenetooessd as requiring production of the anti ipOGyEPRYI1AM231
particul ar nmethod. For exanple, the nonoclonal antibodies to be used in
accordance with the present invention ngy- be nmade by a variety of

techni ques, including, for exanple, the 10 hybridoma nethod (e.g., Kohler
and MIstein., Nature, 256:495-97 (1975); Hongo et al., Hybridoma, 14 (3):
253-260 (1999);2 ddawélbus hxbmdbgues/&n’diihﬂdﬂnﬁsﬂleﬂéoﬂdbcbhﬂatcmthtMﬁlthwilnyet(tﬁol d

Spri Har bof, y |
Vonoctonal A R ESHR) %@C@E&?ﬁggﬁ?ﬁ@%@%@ﬁiﬁﬁ Fleall g bt
1981)), recdi¢asafb’ Dhgmeteghdeldhq smeno gcidy sequgng: op iD NH)O 24 0816 1567) |

phage- di spl %Ynlﬁéta'%@@é’d&ﬁb&soﬁ Stl?éewaﬁargs’an@@qlf&ﬂcﬂ esaﬂhereoNaﬁéJRx%ll 892:
624 62 222. 581-597 hu et

(199 992) ;
féq)ga}entégkl%equg@gs ewé%gl& thi V@@ prgfeins ( nchgine higrms); 840(5) :
1073 1093 ( MOgdﬁ@'ﬂr@t@ﬁl@ anBNASrAdEAn t0dre ?réc)ognﬂzzéﬁ)zl diA 2 mo2OVAEGFRINd Lee

| hnol f
b oduc ng. hame o BEHER: MRe EPhbuTEEe TP BRE R0 g SN GRS EET s Tor

all of the tfmmﬁ&%ﬁiusteglsobul i n | oci or genes encodi ng human i nmunogl obul i n
sequences (see, e.g., WD 1998/24893; WO 1996/ 34096; WO 1996/ 33735; WO
1991/10741; IﬂatKQQQME)Etsofeﬁle %lresentp M&tyﬁA"PQGFQ$§érS(t3)%§§t)enta1] %l‘&pcﬁ\@a&@r et al.

Nat ure 362: 255-258 emann et al Year I n_ | nminol :
(1993)9 U, s.expaphified fw é aa %%7 shgwg 4, EH8URE 5@ dSgiss: Prot 8‘2@?6192‘61 25
E 6g3 425 aml ﬂnﬁer6ﬁu97@36Geh@r[bS(w@Bgl 522 othe&hﬂoimg}F"l&lco&wssw?ehé 1992);
onberg et a

368;. 856-.859 n 812- 813
(1904) ) Fi s RGP BV e N pipg g deiegy ?SE@% W03 snel 1o Geioimiber ger
Nat ur e Bi ot enHnisbforré: th&26f (1h986) condexd chfothleemgeramﬂl Hiis 2enm "PhG@r" nalsdrev.
| 1.13: ibodi | |
| munod. 13 Zon fsC Rl mORISTRRORL AR ARURBON SNPOSNRIEL | oot Y
chai nl¥s i déntheamingjactd sgquqmer@f 85QUS NE: mrﬁ@ﬁq@caﬁdn@gmdé@m@ne@yfﬂh\e

anti bodi es %ﬁhf{t@daﬁd/&”h&nﬁﬁv'ghéscﬁle@éofsI%@va@ﬁ 41 fﬂa @1&9' &gtﬁeo d%ﬁéets' cul ar
anti body cl ass g? %ﬁh@lpass’ whi | he remai der o e chain(s

i dentical wilfvi ygBu Pf‘?}elééﬁlflé‘él%ﬁd? QIOUS PrRfRKN B% Ples
35derived frfﬁz[@rr&lﬁﬁst Ber r@pgm@s bgzrorb:eborig@ragPIL@Famtlﬁer artivotileedyudtl ass or

subcl ass, ch t i bodi o lon t hey exhi bit

The desi red Bl Epdsgfont 2PABSGhT G B R RALAE Whifitre O RO ISial MY 0 s
Morri 8on et GhbH. PNAS USA 81 : 6851- 6855 (1984)). Chineric antibodies

i nclude PRIMATI ZED(r) antibodies wherein the antigen-binding region of the

anti body is ﬂferﬂeMﬁdeE'd}m AL ARl Q&%Cﬁfsoﬁ&ﬁ%n%ma% %ecleé gf%@ﬁndszrh efacaque

nonkeys with the anti of Interest. 5"Humani zed non- uman
(e.g., nuri fd)oraHimae fosaelizpas o ViR %orar@tspﬁ%jﬁpé@e%%a&re BN fral
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2:5933596 ( L38dling 966vi} Sitch 40FeoBABRIGE bolRRVIMI M0 ChbiaThAll 43i0g8hekis
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Transactions 25 23:1035-1038 (1995); Hurle and Gross Curr. Op. Biotech.
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and Cancer Therapy, Alan R Liss, p. 77 (1985); Boerner et al., | |nmunol.,
- 29 - 147(1):86-95 (1991). See also van D jk and van de Wnkel, Curr.
Op/ n. Phawoeetbo1ps5: 368-74 (2001). Human anti bodi es camCh&EPpoigpe28d by
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U S. Pat. Nos. 6,075,181 and 6, 150, 584 regardi ng XENOMOUSETm t echnol ogy) .
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3:733-736 g 19R%m 13@1_%; Féi’_'%ﬁ*a a?E i URE Sﬁiylﬂ{\@fégmn fan%i rCéb%ﬁsLﬁPét% arg.
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used by Oxford Ml ecular”s AbM anti body- nodel i ng software. The "contact"

HVRs are basged an anal ysis of the ayail able gonpl ex cryst ctures.
The resi dueg‘\fygﬂ%e%g%fstt%s@%e%? 6 APBERSH APt 0 AP 9@9/%& - 30

- PCT/ EP20lildf(lﬁ&ﬂﬁé.td.Q’@]O}Ka&&icm‘ngEGFOéxbr@mG@mé\&m ok inbwtalilzd, b%kin@fl
L26- 132 L30-, th191t1n%, Lbr’rogla‘t?r?g, e uc|i'115g6, ol‘rSi%fell"tSe%ng with VEGF biological activities,
20 including, but not limited to, VEGF binding to one or more VEGF receptors and

VEGF mediated angiogenesis and endothelial cell survival or proliferation.

Included as VEGF-specific antagonists useful in the methods of the invention are

polypeptides that specifically bind to VEGF, polypeptides that specifically bind

VEGF receptors, anti-VEGF antibodies and antigen-binding fragments thereof,

25 receptor molecules and derivatives which bind specifically to VEGF thereby
sequestering its binding to one or more receptors, fusions proteins (e.g., VEGF-

Trap (Regeneron)), and VEGF;;-gelonin (Peregrine). VEGF-specific antagonists

also include antagonist variants of VEGF polypeptides, antisense nucleobase

oligomers directed to VEGF, small RNA molecules directed to VEGF, RNA

30 aptamers, peptibodies, and ribozymes against VEGF, nucleic acids that hybridize

under stringent conditions to nucleic acid sequences that encode VEGF or VEGF

receptor (e.g., RNAI), immunoadhesins, anti-VEGF receptor antibodies and VEGF

receptor antagonists such as small molecule inhibitors of the VEGFR tyrosine

kinases, According to one preferred embodiment, the VEGF antagonist binds to

35 VEGF and inhibits VEGF-induced endothelial cell proliferation in vitro. According

to one preferred embodiment, the VEGF antagonist binds to VEGF or a VEGF
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24-34 (L1), 46-56 or 10 50-56 (L2), andi89-97 or 89-96 (L3) in the VL, and
26-35 (H1), 50-65 or 49-65 (H2), and 93-102, 94-102, or 95-102 (H3) in the
VH. The vari abl e-donai n resi dues are nunbered according to Kabat et al.,
supra, for eachptafwitheseteeaffongatat-vRooldfEGEF b 0ois-VEGF receptof. A@oelmy k" or
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82b, and 82c, etc. accor |0ng t . eavy-cC resi due 82.
The KdBat niiBeridle $9%r 8o 9% "dePErnemagre dhe gxpeween kavel Body by

aI i gnnent atblél@?llcslrh%tﬁfty bevRGEaY of the sequence of the antibody with a
"standard" Kabat nunbered sequence. "affinity-matured” antibody is one

i one o ol e SR i, TR, LD A

parent anti hotypeptideciuct as an notbqlgss gqmbtotip,sem ialnteroadhesm( 8 pmall maemle

arfini t1es DAkl K FBIAERA ARdnc, IRSIBIOTR A RV ERELALERTD Bl ced

by prdéedur esclk hsnbwapﬁumﬁb (ANASTIibTr ) ex ampmerVE@E kesegtor amtlbodBususthr@s:atthol ogy
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shuffling. include: VEGF-Trap, Mucagen, PTK787, SU11248, AG-013736, Bay 439006
(sorafenib), ZD-6474, CP632, CP-547632, AZD-2171, CDP-171, SU-14813,
CHIR-258, AEE-788, SB786034, BAY579352, CDP-791, EG-3306, GW-786034,

20 RWIJ-417975/CT6758 and KRN-633.

An “anti-VEGF antibody” is an antibody that binds to VEGF with sufficient
affinity and specificity. In certain embodiments, the antibody selected will
normally have a sufficiently binding affinity for VEGF, for example, the antibody
may bind hVEGF with a K4 value of between 100 nM-1 pM. Antibody affinities
25 may be determined by a surface plasmon resonance based assay (such as the
BIAcore assay as described in PCT Application Publication No. W0O2005/012359);
enzyme-linked immunoabsorbent assay (ELISA);, and competition assays (e.g.
RIA’s), for example. Preferably, the anti-VEGF antibody of the invention can be
used as a therapeutic agent in targeting and interfering with diseases or conditions
30 wherein the VEGF activity is involved. An anti-VEGF antibody will usually not
bind to other VEGF homologues such as VEGF-B or VEGF-C, nor other growth
factors such as PIGF, PDGF or bFGF. A preferred anti-VEGF antibody is a
monoclonal antibody that binds to the same epitope as the monoclonal anti-VEGF
antibody A4.6.1 produced by hybridoma ATCC HB 10709. More preferably the
35 anti-VEGF antibody is a recombinant humanized anti-VEGF monoclonal antibody
generated according to Presta et al. (1997) Cancer Res. 57:4593-4599, including



35Random nut agenesi s of HVR and/or framework residues is described by, for
- 31 - exanple: Barbas et al. Proc Nat. Acad. Sci. USA 91:3809-3813 (1994);

Schi er etwal2012@am#51169: 147- 155 (1995); Yelton et al. | POREPRILI/062231
155: 1994- 2004 (1995); Jackson et al., | Imunol. 154(7):3310-9 (1995); and
Hawkins et al, | Mt. Biol. 226:889-8961g-1992). 5"G owt h-inhibitory"
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nati ve-sequence Fc regions and variant F¢c 20 regions. AIthou h the

bounddfi es df ceh@nEaOdigney: e ankr VERK) AMEodE e ﬁe Measl3p %Wﬁraﬁe%w&envar Y,

t he humindl gkt aﬁigﬁfdahfériiéﬁng%&m%lséa%mf Hmoelgwhe@dl the \SSEGEta@’ﬁVﬂ:}f om an
am no aci r.esi a oSl 1 S [ raom P

oot b s erinmvaer palBome SR i el IP et PRt A5l ng 1o
t he EU nunberg ngp adert t(ens)vabﬂatetlltseeﬂ-‘@tmergasmas aeheriyeutienich dhssdye mrekeml e,
during 25 R{ﬂﬂé‘%&' ?’Qi. QepeRl" f{h%g%t%%? aﬁﬂ%énhﬁn@ﬂﬁb@d%ﬂy secfor %{e ﬁg@@' nantly

engi neering the nuclelc aC| enc ain o Tl

Accor dP ngl y Examplesgoehd¢ ba PHfVEﬁtlal@blt@ntasmdw@mr el gwﬁbmm@naﬁ BssepHy

popul ations 4 t&s@tﬁﬂedK‘?ﬁ’f7W@58@/U§@2r erPV@)gam;ﬁébt ' Qﬁﬂ%d?—‘?l@b@rﬂ%htor&llﬂkf h no
K447 residues renove ant i body popul taJ‘@gns havi ng (&pﬁ} xture

anti bodi es WYIHOHAY t 2tdn g0 ﬁlTlePté@F CRUATIELS ) e @{Snervvl se
herein, the Miwpesis0,36R).t adr &gofiyes woivafy | cATLINOGIOIidsi Asamy @Bain is

t hat of t he as, i n pra. The "EU. i nde Kabat "
erers to tnEOPaBriRR" kbl EE Fnilaay R Rged "Ry Ui oo VECL, )
"funcePonal HemalegicontichppsEESEdS oaVEWE-Ceotnothéngrowilofittans sech as PIGE,
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assays as di%g8 & 2 tsP ‘émal?lﬁ of¥H P‘éar [ntiRo n%‘?‘]% equence
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sequence of , nd in_ nat %ﬁ:ﬁ'@ e human Fc regions
include a na l\t/eéictgéﬁ%aenglggd Elrlr%vﬁn St&flva éu?l%% on (non ﬁd A allotypes); 10

native- sequence hurran | g& Fc region; natlve sequence human |1gG3 Fc regl on;
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which differs fromthat of
generated according to Presta et al. (1997) Cancer Res. 57:4593-4599. It
30 comprises mutated human IgGl framework regions and antigen-binding
complementarity-determining regions from the murine anti-hVEGF monoclonal
antibody A.4.6.1 that blocks binding of human VEGF to its receptors.
Approximately 93% of the amino acid sequence of Bevacizumab, including most
of the framework regions, is derived from human IgGl, and about 7% of the
35 sequence is derived from the murine antibody A4.6.1. Bevacizumab has a

molecular mass of about 149,000 daltons and is glycosylated. Bevacizumab and



a native- sequence Fc region by virtue of at |east one am no acid

nodi fication, 15 preferably one or nore am no acid substitution(s).
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di ssoci at i orreeaprastcantbe(lindpd tonpming agyd segvenessrfee wiked upyelgednmieinstihods

known i n t hexambe, |MGLHGHBLIINRESES Sth&othile h&idReqleavssb LR Yo-ARd | bodi es
generally bl({;)d anti gen tend to dissociate readi er eas

1 ow y and ) |y, . wh
hi gh- af fi ni t4PTEMS 86669@51115%%#1 §F|r9adblw&@%rﬁm 19dhosepfraadinamy kilbindhe 8y emai n
bound I onger. A variety of nethods of 35neasuring binding affinity are
known in the art, any of which can be used for - 34 - purposes of the
present invention. Specific illustrative and exenplary enbodi nents for
measuring binding affinity are described in the followi ng. In one
enbodi ment, the "Kd" or "Kd value" according to this invention is neasured
by a radi ol abel ed antigen-bi nding assay (MA) perforned with the Fab 5

.. -, o



10 establish conditions for the assay, mcrotiter plates (DYNEX

Technol ogies, Inc.) are coated overnight with 5 [tg/ml of a capturing

ant i - Fab wot2ot2adyss@ Cappel Labs) in 50 nM sodi um car bonareT(gpreh19/063231 and
subsequent|ly bl ocked with 2% (w v) bovine serumalbumn in PBS for two to
five hours at roomtenperature (approxizmtely 23C). In a non-adsorbent

pl ate (Nunc #269620), 100 pMor 26 pM 15 [1251]-antigen are m xed with
serial dilutions of a Fab of interest (e.g., consistent with assessnent of
t he anti - VEGxaamiéshddhyméab VELF feneRoeptoteie inalude, amoe timRed .to,5olubk®3- 4599

(1997)) ¢ The: EaRc ok i 108 ROKIEC L Q0HRRNER OMBEYE (s NS¢ D

i ncubati on I'nue’for a longer perio

ensur e t hat Pé%TJAIPPMalUQmPUthé@éMW@%H%‘hﬁﬂer the mxtures are
transferred to the capture plate 20 for incubation at roomtenperature
(e.g., for oNeoh®W VEGH cs Icl k&Bin! & &Ihﬁl@néal’!@@?% rtﬁt@teﬂlsaﬁlaluwhed
ei ght tines %{Bgﬁ‘ 1% TVEE E)gurfacta t Pgls en t | at.es have
dried, 150 [ feeerfpr sPEI’tﬁ‘t“FIIV it ¢ FILH{OZ ¥&r 8 ‘Ie S added, and
the plates arasmombiadd domadn. TCPGOWNIdTablgdommes obﬂmt‘éEGFRaedmmxd)nctMng en

m nut es. CO%% xﬁérgca}ecgﬂtgr rfote%%Ch hllg%afga%?e otglbltégm % and | H%Etl\gatmg%’@é}F 2(? fo 20%

of maxi nmal are chosen’for "us |ve assays
Accor di ng tmoan@nmmrseearbtﬁmsmmbrarteh@lommranﬂ(dthwal ganeradlymdasnetelegymaisi ng

surface-pl asa@%dt&?@ﬂ@ﬂféeceﬁ%é}mah@bﬂ’&ll@1r1347vﬁi@9ﬁ|rze %QQQuIQG%%;Dp@émE' 3000

i nstrunment (Bl Acore, I nc., Piscat avvay, NJ) at 25C wth i bilized antigen
CMVb chips at se units (R iefly, car oxyrret at ed dextran
bi osehSor 3o%<IPI1 ta%naf I ghabitgre ayey Syﬂ%demaé%%tl@ ALY éfIIfIII PdN?T (3-

di met hyl ani rtmmamysﬁal Aplieatisd FCTABOYONDTHlipMW O EBTH, Wil 99/61422, US.

Nhyd i t | &S, .l i .

Noydr oxysuogiDl e (NETS) AReigl AL LOsi NP URRY LLS AT S| O

[ LM bef or e 3,8§3eklt3i dhSatPaa Noow, 3%t @0ofUS. [Rat./ Monut ©2 183adhiSeviat. No.

appr oxi mat e'é’6§3e§b8r e@@o%ﬂok’@ th )3 Rk 35@@”@/%%9@ GWPO i/sl’f@éﬂ OWng the

injection of "anti hanol ami ne i s inject unr éact ed
groups> For %/Q?éﬁgc‘éf%%/éé%%éﬁtié’\’Ot%O%éﬁda éf whichgare hiefebhicefpopded - 35 -
(0.78 nMto feidce & Bieirthfehyed in PBS with 0.05% TWEEN 20Tm sur f act ant
(PBST) at 25C at a flowrate of approximately 25 Ill/mn. Association rates

k dd t t k f I
(()ngn% oa(r)]ne L@W&%‘?rﬁg@ﬁ%ﬁeﬁég% 2 @?Jrﬂgegr (‘%g %@qﬁétpo e@b‘fet g{%:l'“&h%rm on
3.2) by si mantanbodistiyt bind$§ tdI\/iE@ tBI?@ sas sopolppéptidesamdlvdes Dot hat liroited

The rati o kadaniooQity' ek By 300l Rho8r RIS b BMHILE] o55)
| f thé0on-r andbedsc ééﬁtfélb?‘@ 81 nb/B sPublisgtiarh &os (R0DAMBSHT4s ibh Rubbertianc Moassay

above, then J06/09R1dAt fndan URE PUBH &iBh N<d boro#@ozr@%a fﬂeu%&éﬁ%}tﬂﬂk@mh' ng
t echni que t hat rreasktlr es the incr egﬁg‘g or decrease in fluorescence- 10

eni ssi on i ntRHEE 1 3PPIEILLANE affico §XRIEY IRRPTPERReds hgFei @meftﬁﬁn% Ipypne
band- pass) aimbddett, m@ﬁbrieMpalrypasptaietm Be0-4anid ddybddhalu PatTication RBS, pH

7.2, in the of. . si ng sured in
& spect romtLPEOZRIRE U8 BB N AR nan b Rl SREReRrARR:

| nst r @frent s)2007/082@F00- Iseah@herSIemlelﬂ@ﬁn'nB%e@tuemmtd)jzpmaderls B20-4.1. l

(Ther moSpect{.ofre) Mt P&teﬁ% A?Eﬁ&u%ﬂ%%&éﬁ i dﬁ’l@e rd?stcf%s re JfbBcR

associ ati on, associatio according to this invention can
al so be det equqa@wwrm@ted hﬁ@ultzybr@ﬁ%eruzgu ng a Bl ACORE- 2000 or a

BI ACORE- 3000 system (Bl Acore, Inc., Piscataway, NJ). The term

"subst ant i alThe teinitGarseri€y ot %gamtg @dehmetdtere&amo a p@ﬁyp@ﬁt@(ﬂ: ReNRiif

denot ffi t t I
TR LRI N G R A A R T

ot her 3@tssomaat1b0khw térivedriedre rneseqednco mp ana Gorantibbdp ody )Go-dertledtdnabodyne of
skill in th e s to be
of 1ittle ofensstoy s BRRMES N RdRldsEr EARR REERD, N2 dhmIbere

cont ext of tand/osiloy nglccanm@h&x 300 EPOARPE. Géégmsmplmppgdﬁd aydewabed & g. , Kd
val ues) . TheydipfrGeaMne NSIMBEN286T4, LW MlidgTord No. fR07/04216%8520Rd/Er | €SS

t han about 50% I|ess than about 40% | ess than about 30% |ess than about
20% and/or |ess than about 10% as a function of the reference/ conparator
val ue. The phrase "substantially reduced,” or "substantially different,"” as
used herein, denotes a sufficiently high degree of difference between two
nunmeri c values 30 (generally one associated with a nol ecul e and the other
associated with a reference/ conparator nol ecul e) such that one of skill in
the art would consider the difference between the two values to be of

st atisti caI SI gnl fi cance WI t h| n the cont ext of the b| oI ogl caI

e o



amno acid alterations in the 1gG Fc and exhibits increased binding
affinity for 5 human FcRn over an anti body having wld-type 1gG Fc, by at
| east 60 Wwol2di2/@|bdssheast 70 fold, at |east 80 fold, norePpraPeriaobzz3nt | east
100 fold, preferably at least 125 fold, even nore preferably at |east 150
fold to about 170 fold. A "disorder" or21'di sease" is any condition that
woul d benefit fromtreatnent with a substance/ nol ecule or nethod of the
invention. This includes chronic and acute 10 disorders or diseases

i ncl udi ng t HéSBulgatahoh o CA7H0RM AT makidehbathngarleditapos €56-Re GoeldBmand t 0 t he
di sorder in @guestion. Non-limting exanples of disorders to be treated
herein include cancer (e.g., malignant and benign tunors; non-Ieukem as and
| ynphoi d mal i gnanci es? neuronal I ial, astrocytal, 6I;%ggot hal am ¢ and ot her

gl andul ar, reEErasidHigal anihadissesdeall;S sPatoias. FFOR0s 6B Ve Oi0ddRler s: and
15i nf | arrmat @, 54, 29VTLNWQI9BBHSG 32N GV Ot 9@/30@4@ WIBNERi292! elpalecbsbisser dess. The

terns "cell roliferative_disorde f fer to

e ! ke o e Nos Ao B0k SRl ke ik 33pSRhosdsS!

proliferati @003/0n9aHg, eoby020800, aﬁdﬂéO@:Sé(D]lZ@E@l arfdeP@ikloveetdil sdoﬂiezn_l bﬁ _

cancer . I of ARk ol oxSeldy RO B et ity ngigaenesi s
unor", as use , refeers to all Ias |c ce an

prolifer at i owtibodies megludenithaga athat @rndbecmaglﬁuncandalabplt%ﬁegmdnm@mo&@%d

cancerous Cf‘éoInZ) géﬂ RRMESs FTIIeMtlﬁf Mo ‘Y@”C%s QSQaT‘f}lerI@Hﬁ E108€hAd
prollferatlve Yo) proliferative dlsor er nmor" are_not

mut ual 19y exc(F]lPéH(Veal?%n%Ué(F]ér FEBPH Hngepidues F ik 4l eQPr% Y%%r%% 183319 Q89.
"cancerous" refer to or describe the physiological condition 25 in mamals
tpat is typi(@t&bﬂdamﬁm(ﬂcitﬁﬂbbd@d afk}/alw’lklﬁgtﬂ,ah&dl_eﬁﬁ?ﬂbbd,rir)ﬁbi{?fhtﬁ[ﬁla,tih%:’iangEXarrpl es
of cancer in a carci noma, |ynphoma ast oma
sarconma, an ? Huﬁ%ﬁrghaﬂg?gq%g#%ﬂg%ﬁﬂp exanpl es of such cancers include
squamous cell cancer, lung cancer (including small-cell |ung cancer,
non-smal | cel “¢ffn¢gveeﬂspetrse atiepaicent oF AprBENdS “tdsporisinegessant  SYHANDYS

car ci nome._Ofio (G4 Glith a3t ERRERF o Qnt HBErAETHE Gl o HBALAGE! beteAf

cancer gastr| c or st orrac cancer ( ncl udi ng, .g., ast rof ntesti nal
cancerl§ paritwaded to & awtest a(fivkcioner ﬁ@ffereggfromrﬁée%tfr%n paAth éstltof dbghcer) |

gl i obl ast onBreafi®ént iva el arﬁ@ﬂﬁ@d’n,celoa/g%ht aactf:@me%r ,anl dnViEVEGRN& @htibdlyadden

h t I I | d d, t
et astat i o’ eRED REBAET Sel Biess PoUHEE e R S ScsuBre EUBie e B Ehncer
- 37 - endorresponed aostahlt elisease QathounnEressm@ini araneyapgé)andacaxp@msmmh Ki dney
or renal rlgn%f rel%_ﬁsg%f tl%gﬂl%%%t’ fr&hoo?ta%ere&ﬁ‘{‘&ergqe tPéIIIéﬁ’e% “fﬁg anta%(m{gtm d
cancer, hepa rious t d nec
wel | 38 B-cdiar axpmpleonn e(ffenevmmsngnseowngbfad@m@ FuneQr] size, REPETRESERIKITRE S

| yrphoma ( NHuhivaingH dvetayiniRgeayt i c (SL) NHL; 5 internediate
grade/fol licul ar NHL; intermedi ate grade diffuse NHL; high grade

i mmunobl asti ¢, NHL,; hi de .| ynphobl astic NHL; hi e .smal |

non-cl eaved CRMASRgifts g%u?ﬂ@e&?lg SefBe e Paids Prea%,eerngIn%ﬁﬂBwaor B 1 el at ed

| ynphoma; arthe %ld@ﬁ%ﬂtdoﬁﬂ‘itﬁ dvbe mgiledmlé It@@\fhl(ﬁh) theg Nindi AnIagdamhteoyélucte

| eukem a (CLL ute b] stl ALL el | em a;

10 chronic rfaf/lé O(ggassty _ng(f%elrlﬁ%ge a%lﬁ%% sptmpfr ahsp an?gc}hegm of‘)IIdolslgl g’r ative

di sordér ( P‘Imﬂ)eculagnmgbmlstasthamm m@IVE@TSCQIIt@nalbr anjﬁ@’tai M@Iﬂi aseed &1 ed with

phakomat Osesanoﬁlgﬁ%l&ﬁfécﬁ %’1‘0&  aA86 &Ieﬁ"ld a‘MathmQ{ aa!nﬂb&dy”'}%ro%)e wifQf Mei gs’

syndrone. The term "anti-neop |c conposi tion™ or "anti-cancer

conposi t i on"inkypits %@ﬁuceéarf&%%waé@éwﬁy ofdhepatiges ibiddiposi ti on useful in

treat| ng cancer conprising at least 15 one active therapeutic agent, e.g.,
"anti - cancerAamgesdnist aﬁxlaew esisQfsell RFapElst arc aﬁ@ﬁmfyswﬁﬁﬁtlbaiﬁﬂnﬁef falgent s)

i ncl ude, but_ar.e lim her peutic row h

i bi tory - dugieseC 8t Bieithe Bpdowt MR ERY R Rk ther apy,

anti - angi ogenesi s agents, anti-|ynphangi ogenesi s agents, apoptotic agents,
antit@dul i n Egetoetrs, "antfirhdyt hereimagpensed in dhe beratless snser andsipetifissllaneverHER- 2
ant i bodi es, mafcithi - 400" HBRAIR) aaaﬁbsmweml%%w Anfidgh@r (gceptor
(EGFR) ant agoni st 0 i nase i nhij bi R1/ EG-R i fihi bi t or
(e.g., erlot lmeeﬁc:w%edl&qﬂrﬁormﬁfiaff@w lgest i e dingich Wi quaese @ndi 3nEpedxt or s
(e.g., G eeveghMnfs ssabhdAthMEsibit Ble)desitedBERfoichndutiRityor (e. g., cel ecoxib),
i nt erfer ons, cytokines, antagonists (e.g., neutralizing anti bod| es) that
bind to one or nore of the followi ng targets ErbB2, 25 ErbB3, ErbB4,
PDGFR- beta, BlyS, APRI L, BCVA VEGF, or VEGF receptor(s), TRAI L/ Apo2, and
ot her bi oactive and organic chem cal agents, etc. Conmbi nati ons thereof are
al so included in the invention. As used herein, "treatnent"” refers to
clini caI |ntervent|on |n an atterrpt to alter the natural course of the
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- 38 - An "effective anount” refers to an anount effective, at dosages and
for periods of tine necessary, to achieve the desired therapeutic or
prophyl acwocorssst. A "therapeutically effective anounPCTEP2@1/062231

subst ance/ nol ecul e of the invention, agonist or antagonist may vary
according to factors such as the diseasm state, age, 5 sex, and weight of
the individual, and the ability of the substance/ nol ecul e, agoni st or
antagonist to elicit a desired response in the individual. A

t her apeut i cdhl gertefnf embodieeatspantantibody sisedbne ai NE@ ettagonystt inxa anathod

detri nent al : : : : - ecyl e l St k are
out wel ghed By VRS ferd ib 2 aplAERELTLTEY, £ois AL Ay ALASRRAR!

"t her apeut i catibgdies ¢re¢mqm¢éloaﬁlmylﬁg0dlﬁ%fhé? kaviedinghing pasgHicitiesdoindt least &yt i body,
pol ypepti de Pffe@it #@9Mh2trifth ehibodintdiveBhd onhebiRedd yRcitiRitel (LRt VEGHI sease

or disorder in a mal, (aka patient). In the case of cancer, the,.
t her apeut i cd 9%%%@ Foreans kR e Beert Hbcwere'aqulms@aé@SHeﬁé{crﬂ&ﬁB%@l%f
cancer cel | shay biadcte tivdediffierede epitdes @f VBGHNBispedifit Rintibddieemay Hsombé 0 some

extent and preferably.stop). cancer cell ipfiltration i erd.pher al
organs; 1 nnibry o Redi R EC Bhaela sk WACE aBfbr YRSETAEREIY ¢ unor
met ast asi s; anfihodes gantbe wepaeedeastfel igngthuandsibodres wt intibady fragmeetsi eve t o sone
extent one or nore of the synptons associated with the cancer. To the

extent the drdigniqad RirSYehg HANIEARAARToMies lin@¥iS HRHrE ABE Bnifel! oS, 1t
can be cytostatic and/or cy%ot oxic. In one enbodi nent, .the therapeutically

) .tne
ef fectPve arfepmbipant Loggifssion Mhityrtigrungtabatin heavya plaiprdighiepiséyipAsht . t he
20 t her apeuthia¢ilgl diffekhegpltivieitiRies MilseianC adiduliel lohAtC eXhendsos i®gsyr vi val

o PRl enls L DR TERL 0%, LIS 3B PO EEL e oo

" Pr ogr essi oranflr daobunholed| Engasetisg d sérereeg.n U.8f Eaent Nat he73 lehght) h Mufltit i me

during and g i { C : di p of the
Creat  ng phyerdliophERARIal Lt MNCLy SARREEAL M Qe RIFRESMER Do
wor sel51. e. "fodmekingentipadygieekaerogimesicapelpees (W@I2009/0BPRAY] aressainking "

refers to an,anguplorehh@sddiasor BhoHOSRSS, @10 18r RSk RES 4@761080Eand
necessary, tB(? achi eve the desired f?r oggi/l gﬁt I C _rlesul t.. Typically hut not
necessari | y,B&mige M hrlopifae £+ ¢ (8 e s 183 Lidagsil tcins eRars ippodicet ¥ or at
an earlier sbagcahtistbd&ases, etdieKpsteiphys actet el J ynehfolti4gg199mursy7i s | ess

t han t he 30t apeuti,cal | y,effective. anpunt ... The term" ot oxi.c ,agent"” as
used herein apapant el drcieleay o MRkt T bod B BRLS GHET: on o
cel | s2@nd/ ore.g Adslbigeri @s¢tralic Pran Notl. 4etd Sci. Thd i PR3) S4ithHdM)eand wsingicl ude
radi oactive e . , JRe1L8 R , 53,

Bi 212, P32 asél@?%a |IZaF§]tgsg‘é) fi@})et%% gg’%gﬁr&%%’zé%ﬁgyngg’hérape%ltol]'c a @r?’??ﬁé g
39 - doxor ubi3e3 7k pptharearingirispefjies antibodienpbiessBbrd. £.8.dadnbr dbsteln or
ot her i nter calamng. ag;eq]bgl)@pgg)rres and fragnents thereof such as
nucl eol ytic enzynes, antibiotics, and toxins such as small nol ecul e toxins
or enzymatically active toxins of, bacterial,.fungal, plant .or. ani.mal

origin T nciasiisrr AUTEE ARA SOt miie fuslREl cuRleh R SR ous
ant it @for orindnding c d0c@puagenitediisSclaos edsbelmiude@ hereircy(sot,oxig dfents are
descri bed bejgw,ohsdAghoricidal agent causes destruction of tunor cells. A
"chenot herapeutic agent” is a chem cal conpound useful in the treatnent of
cancer. Exanpl es of chenot hera%euti c agents include al kylating agents such
as 10 t hi otEsaardib@dCcyrdpasrieny heiprl alsphodpdrsng dBualapryng Eabf shatsFsuch as
busul fan, i rePsidinban ANdePbin@md!sftaMat BAIdE k6 VPEF SUSE ASard@ibs Ofl SRRt

car boquone, net ur&Fogj’aS (?Q%Z rgéoga; et h#éenl m nes and net hyl anel am nes

i ncl udi ng al¥P&ELFFRe)S ¢ qqlfﬁ? LT amPId; tri et yl enephosphor ani de,
triethiyl enet hi ophosphoram de and tri net hyl ol onel am ne; acetogenins
(espedbal | y Thel dmaibady ror dreggnteut hataatbodynejed abeh NEGF hbtagonist in a method

col ohi ci nes: D oara raci bl BEFRLAR o B idtepe IF; %ai%?%éggﬁ Agapapachol

col chi ci nes;

anal ogue t opnotWEIAOYPRGANTI NGP20HOB0RE2,( | MORSVEOEA25CAMPOZ) BASYASH) |
acetyl canpt oj/peei 6y11588PN @LI 10N 15888 WoR01 G1e$ATRL Mihesid)45P0YARIWO N; |
callystatin; CC 1065 (including its %ﬂozele5|n, carzel esin %n bi zel esin
synt hetic ardl8ddesd Exnpieds rR}FneawxiVﬂﬁGFp@aBbwﬁF% iaff desibgd ¢ 8nithosi de:
cryptophycins (particularly cryptophycin 1 and cryptophycin 8); dolastatin;
duocarnycin (including the synthetic anal ogues, KW2189 and CB 1-TM 1); el
eutherob in; pancratistatin; a sarcodictyin; spongistatin; nitrogen

nmust ards such as chl oranbucil, chl ornaphazi ne, chol ophosphani de,
estranustine, ifosfam de, nechl oretham ne, nmechl oretham ne 25 oxide
hydrochl ori de, nel phal an, novenbi chin, phenesterine, predninustine,
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- 40 - epirubicin, esorubicin, idarubicin, marcellomycin, mtonycins such
as mtonmycin C, mycophenolic acid, nogal anycin, olivonycins, peplonycin,
pot fi r ompOrRp120U085MYy Cci N, quel anmyci n, rodorubicin, strepPOMER2IIN/062231
streptozocin, tubercidin, ubeninmex, zinostatin, zorubicin; anti-metabolites
such as nethotrexate and 5- 5 fluorowmcil (5-FU); folic acid anal ogues
such as denopterin, nethotrexate, pteropterin, trinetrexate; purine anal ogs
such as fl udarabi ne, 6-nercaptopurine, thiam prine, thioguanine; pyrimdine
anal ogs suchwWaR0amo4dd8i ne(VEGBANGE), ne, PGFER2QUrOdISAe, dodEGH- AlN,Gz)

cyt ar abi ne, in dW?ﬁ abj fﬁlﬂ?%ﬁ

andr ogens su\ggéggs(/égfgl}g @Eéﬁ@d&}%stano o%e pr%pleona % epitl ostanol
mepi ti ost aneVORaL /P WIOINEGERIH). adr enal s such as ani nogl ut et hi ni de,
mtotane, trilostane; folic acid replenisher such as frolinic acid;

acegl at one; A d%lh@&ﬂhﬁm%@y gk YmeSwEieh lﬁmﬂé@hauéﬂtifﬁuca@cb@are@w lah'dI/@ﬁl l;
ansacrine; bestra u il; bisantre e edat r axat e; de]igg?f anm.ne; denecol ci ne

di azi quone; TEFFVEFT P RecomRnER Stis ARk IO MSAL LOBmINYH SOmBPBF R ci d:

gal I'i um ni t redt ie naﬂ.lﬁll hetoiroxnentease haterialsamnhidhowiodil mtﬂﬁf‘,re iyl assearch] ds such
as mayLansi ng, aad ALSALAELNS LI LROYRZ ONRhod L QAN O 0B AR
nitraerine; pentostatin: enanet: pirarybrein; Tosoxant rone:;

2- et hyl hydr émrmeﬂeSpr@ItdarQi i peoteiRBIory  piol ywRTBtiardedes cmhqib%x If I eNat ur al
Product s, EUGERRimHR, an2AGOSENE pulrlf‘édzﬁ)j &@gre@ﬂe?fhf h 1688 b}swblgﬁgﬁf dﬁ%Bb&W

t enuazoni ¢ acid; triaziquone; 2,2 lorotri‘et hyl am n

tri ché? hecerfésletesmingd;by, fgr qxazlpilwh%LOW@f ﬂ&éhﬂdr ANGAIN pRSPG emﬁos&n&ﬁ& to
angui di ne) ; dieéMam o%lnyeséiae:; (ﬁuDIaSIegE(ershfﬁdFémDE&bt%ra)tleasdaxaersmaés ne;

mannonust i ne; tobr ni t ol t ol act br oman; t osine; . ar abl n05| de
A o) " SRR B einal iy e s B B0 £33 ER A
Squi bb Oncolcmgyseqalenzrtoetom (3N.1d. honMAXﬁNEﬂ%DSMEoundaremducmg or

Phar mceut | Can g EnBARARAS, for bR CObRRS L PRE SR, 1AREL P20
( Rhoné> Poul @ﬁ@bﬂb’r mcludAﬁtl@na,nnbpdsaﬂt &yu wethiroresamhisiant cedlsrpinoeabilepst one

( GEMZAR(T) ) ;cofirpohéRBfant @ﬁnbdb?r@%l%r@]%ﬁd%%meﬁ?%v‘ﬂ?%ﬁ%@ ?eserﬁ' & dinsmyanal ogs
such as cisplatin an car 18%at hﬁ"b\” nbl ggtl ne (VELBAN(r Pl atinum etop

o si de (VPIOBEVeR S@ atgdApt RISAYEG RY 2t 63%3 Opf Rif %%Uuoﬁé SPONCOVI N(1) ) ;
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t anoxi f en), '@T? SQ%’(‘P‘)‘ L%Véisﬁh\a’é‘n"é“a@re&%%mene 4- 10 hydroxyt anoxi f en,
trioxifene, keoxifene, LY117018, onapri stone, and FARESTON(r) torem fene;
ant i - po ogestEeoh@siablestgiogeor reaeyh © doshaii- dfeguhrathmdy réfeRDs) theageinbs t hat

function to own_ t.h ari | e ini zi ng
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4(5)-i m dazol es, am nogl utethim de, MEGASE(r) negestrol acetate,

AROVASI N(r) exenestane, fornestanie, fadrozole, R VISOR(r) vorozol e,
FEMARA(r) letrozole, and 20 ARIMDEX(r) anastrozole. In addition, such
definition of chenotherapeutic agents includes bi sphosphonates such as

cl odronate (for exanple, BONEFOS(r) or OSTAC(r)), DI DROCAL(r) etidronate,
NE- 58095, ZOVETA(r) zol edronic acid/zol edronate, FOSAVMAX(r) al endronate,
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15 sem synt heti c anal ogue of paclitaxel (TAXOL(r), Bristol-Mers Squibb).
Pacl it axel and docetaxel pronote the assenbly of mcrotubules fromtubulin
di mers amdooetiibisze m crot ubul es by preventi ng depol ymecirzeeéione228hi ch
results in the inhibition of mtosis in cells. As used herein, the term
"patient” refers to any single animal ,-omore preferably a 20 mamal

(i ncludi ng such non-human ani mals as, for exanple, dogs, cats, horses,
rabbits, zoo animals, cows, pigs, sheep, and non-human primates) for which
treat ment i sTieasim EdaridbteStreferefoethalfior that lvertgatpoetivins loftles variableaddmaian. A
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%.%B'tlﬂ%:'re'bgfa BE c%% {rérétl@n cvhRtexd Gy gﬁ@@&\ﬁi mgaﬁo %drﬁ'lelooéé

a set point 1nti bef o m i stration
anti - é8ncer qonw%egx%r@awrﬁeme cagasHeaning paft (of, tbaéﬁtaa@@eqtﬁéu@agﬁ dhe $EYReni ng

the subj ect iRRhEH ehaid SRIHERNogkthef RNITBRCHEYimiBOSHER F'IU% &hs a%bi;vﬁﬁttﬁe are
general ly co[%d?red to be flandl dates for t eat nent ddi ti onal

RAERENE:
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pr epar ati on dfhwatibodies (ves Wbaf ar ah, deqiancpebfiftoreine ofimimagologicabbitéresn y of

t he nmedi ca t0;. be ecti . i in on onent s
Lhat are andann Ry R %’n%ﬂgf?é;ﬁg?% ofh SO R 1 o PR s BEE e
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m croor gani %Bfﬁlb?tﬂ%rlhﬂéaéﬂ?ec%&%ﬁ&roné sul?l"f‘ﬁééﬁygﬁ :pgécﬁ{ &t thé EnttRA id ndRlgr tO

instructions customarily included’in co al packages of therapeutic
products or dependeaheshular tefety- cont ai n i nformati on about the indications,
usage, dosage, admi nistration, contraindications, 10other therapeutic
products to e dimbichgds V\bf bnttmlq@a(ﬁkﬁmﬁdglpblﬂdu):tfronaaﬁv @értmatai Jpesies

concernl ng the.use .of (gke roducts or, ica

TR s any B ohe o TP I S gRh S ks, SIS EEIAT TGN east
one réagent ,(Ap bgsed ca theeingwreent sefjoences efthee wonsdnt dnmamgi ogeni ¢ di sorder, or
a probe for specifically detecting a biomarker gene or protein of the

I nventi on. eﬂ@lﬂ%%f ﬁ%tdﬁhﬁo a§1dp£e§f1€r{c%9|o¥ thd QO dofafts’ dOMEIR heayy SOl d

as a unit for per rmng he met ho resent | nvention. Faor pur poses

of non-respsHadst @lt#b@eie&é%ﬁw%lo Uéméw}neh% aw&?eéﬁﬁéﬁlﬁ aheledassgs. cihers cal | y
unaccept abl yaréNf@B Ihg elcla@fest éXingrhtiyogl SHUDIE: IV i TeDS IE, TG, r gfit IdMeatdrent

wWth one or 048 SRR IR S a iRl TR0 MBeise BiSy PRI YRG! 2T T ect S
25 IgGs, 1gGy, IgA,, and IgA,. The heavy-chain constant domains that correspond to
the different classes of immunoglobulins are called o, d, €, vy, and W, respectively.
The subunit structures and three-dimensional configurations of different classes of
immunoglobulins are well known and described generally in, for example, Abbas
et al. Cellular and Mol. Immunology, 4th ed. (W. B. Saunders, Co., 2000). An
30 antibody may be part of a larger fusion molecule, formed by covalent or non-

covalent association of the antibody with one or more other proteins or peptides.

2% €y

The terms “full-length antibody,” “intact antibody,” and “whole antibody” are used
herein interchangeably to refer to an antibody in its substantially intact form, not
antibody fragments as defined below. The terms particularly refer to an antibody

35 with heavy chains that contain an Fc region.



20 adverse events associated therewith that are considered by an
experienced clinician to be significant, such as, for exanple, serious

i nfecti orwp20gessti ve heart failure, denyelination (| eadirmp2aio/om2Btiple
sclerosis), significant hypersensitivity, neuropathol ogical events, high
degrees of autoimunity, a cancer such zs endonetrial cancer, non-Hodgkin's
| ymphona, breast cancer, prostate cancer, |ung 25cancer, ovarian cancer, or
mel anoma, tuberculosis (TB), etc. By "reducing the risk of a negative side
ef fect" i s medmikedadticodyy fohthe puglosexf hemeisiidan aftfbedy thae suhdticogjugatednto
treatment wit - IS¢ ein to a |l ower extent than the risk
observed resu %@ﬁ%c??%ﬁgggggﬁﬁgﬁﬁ'of the sane patient or another patient
with a previously adm nistered nedicanent. Such side effects include those
set forth 3049¢bedy dignanty compdse ¢, PaHPnart Pr drtagtaBnibqdys queliceibly cancer,

hear t I fai | ur@mpeikind ey Q@Jnitigéﬁ-bilnt@fh-g I];egﬂ‘ﬁllf ﬁle&?ﬁoﬂﬁnﬂﬂ_@d ¥6 iaﬁtib’lfd%/pﬂr Gl . For
exanpl g, one e the ults a first anal.ysis or protocol. in

carryi bg outndide Eahd Bt SE0h: ebhyGemshS: ARDoNILS Msel pBLGHRS B 1 ¢ st
anal ysi s or dhniat eatilody omdetelesti ael whetidpecifia seibodids afoahydifsonorangbodyocol
shoul d be quf%&%Ep. Wth respect to various enbodi nents herein, one may
use the results "of an anal ytical assay to determ ne whether a specific

t herapeutic regi nen using an anti-cancer agent, such as anti-VEGF anti body,
shoul d be pdiepainrdigestipnof apEberbers Prducesrisseidentical epfigenrPipdiny ifthementst hods
for identifyangy M@ eRlomenROcdPRYyiRENGhETE ahfi 4R-6ih§ALTRAanWal Bsidihl @pkt - cancer
therapé conp |S|n9 a VEGF an%ﬁﬁoant,..lo nethogs of predicting

r esponSi vendBEmsnT avhoseingme liFete iisngpiity ofh CutRire repdly eRERRIhreRiment an

anti - cancer ti¢les afFyatCpnipdgnsdnd thad hWEGHo dntidehaganithg sit@t dndds sfilbrcagdier m ni ng
the |ikelihogd th.tka paﬁient with cancer wll exhibit benefit from

anti - cancer ﬁ5P§%9 %%ﬁ%’g%Tng a VEGF- A ant agoni st, and net hods for

optim zing the therapeutic efficacy of an anti-cancer therapy conprising a
VEGF- A ant agdni st the BThienume atidddy dgmenisehigh centaing iaggmaletexpreesdimhng evel of
unnodi fied \HEA, Jhe%n%aﬂh&t0§¥\ﬁ6-eﬁﬂn fg%}f&?&éi&eco‘?@its{s%’fta, diMREBELRE lgealv?y el of

unnodi fied VEGF in the sanple obtained fromthe patient. at or above a
referéhce | APdIONE hightglhass varable demaipdn tight npagovEeifastoctatign ragdngent with

the anti aC?rUlEl@i:h_ ﬁ%esrcap%/s%&m@,][ bisd ?@v@z- \dﬁﬁanamﬁgagamgswarimwoﬁaﬁ &t bent Eas
| NCr ease | Kel.l 0 (0] en | ] rom.the,antl - C cer t erapy,. or t hat
e mat ot PRalenReRnR RN Flkibld PO EISN R thdfdnd RN A HigvY Rifaind

ant i - cancer dcahessapite ihn ‘Slomei Ersrodiuneatatggothe thetihadsofdhninber specarprli se

adm ni stering:an,. i : C I S¢ { i t he
pati ont. - ThasitauSerhiERRRTT uh? MERERRRLS ot Bendotabte AHARTMRL 1P, | "2
pati eRP. Thelefine hvastigeoripndisg sieoetheispither efithe VA-Yhrgimer distligrtnedy.fthom t he
patient has @ eVl comfer @hagimdiihb edeMEGy ab (BE BBVE. HRRE enes 4 evel ,
and adm nistering an effective ﬂgnynt of an anti-cancer_therapy. .conprising
a VEGF ant agdiflstarable demaipdpr batf o m@w@mﬁ@g&ﬁx reg EVRsespegific fph some
enbodi ment s,ant fitigert hadshef witiieto eaptizs @anddbihdiagtigdn, ngthagdh ki analveagent (s)
(e.g., a secgﬁd '%hiﬁgﬁ@?r fogrthfagent) to the patient. 30A. Detection

Met hods The A ebi BaR e OPFYEIER G S Ssays provide for convenient, efficient,
and potentially cost-effective neans to obtain data and information useful

i n asg8éssi nglhepibofsagraend contagfsf the thiewey-tandrleghit-ekaih oariable atomagnspandi ase s.  For
exanpl e, accopdifignhd 901{3%2? H&Bgiﬁ%the‘liéé chaiffand AR AiRVERkANdorfaiRPRELENt coul d

provi de a bl god sanple ore treatment wth_anticancer therapy conprising

a VEGF ant agihesheayyshpine Faly\fsagnymts difse fromekpbAragmenis bréhesadepion efoul d be
det erm ned go# reQdRALethelc@rtoR? tdreWals Fithd iR dichaig CHME@mAin iklidh@orance
sanple or to a grede erniEed ﬁ%fer%pae value,.regpﬁpékyel%f atients 5
with an i ncral8E PERPSoO0n saPegy Ve geion JaRtPH; Bathgsdssnlion s

| i kel $0t 0o r depamtortkabant whchnloecey stdiver @pidue(engt ths cogstant WEGRinabeagoftest , such

as an anti Vl i b ; t . C I vari aty, of assay
formater 1 nalUERyPaes)s BN, PanmeE b M RENEHER B & RS Tk

i mmunoassay sYagareatsovbich daye hingasysigisedeatwetn hgmaplihamhemtaal seuplings of

Det er mi nat i RRbdeH RS A8 afb knd@nt he presence of such biomarkers in the
sanples is predictive that the patient providing the sanple wll be
sensitive to the biological effects of a VEG- antagonist. Typically an
expression |l evel of unnodified VEGF in a sanple obtained fromthe patient
at or above a reference level indicates that a patient will respond to or
be sensitive to treatnent with a VEG- ant agoni st.




150ne of skill in the nedical arts, particularly pertaining to the
application of diagnostic tests and treatnent with therapeutics, wll
recogni zewohat2/dadsshogi cal systens are sonewhat vari abl e pam@Era@tl/oed2ny s
entirely predictable, and thus many good di agnostic tests or therapeutics
are occasionally ineffective. Thus, it-ds ultimately up to the judgnent of
the attendi ng physician to determ ne the nost 20 appropriate course of
treatment for an individual patient, based upon test results, patient
condi ti on an®Sihglstcbaiyp, Fahdrhi'sFet etmaibodmrfr@nmtsi eopriseT gy &/ Hreandewdn be
occasions, f I I | ent
wth o VEGF SnrEiannfmbE) e B} Blmihns ar RSP P ShEE Tl Bl
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patient to t eatrre Wi t tisaGanc rapy conprising a VEGF

ant agoni st , P“%%eé eéltagh eQ[r 1?935?88?16 n{lgw Il respond 30 effectively to
treatment with an anti-cancer therapy conprising a VEGE antagonist,
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and storage ni ques . cleic aci
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as conpar ed dtgredgaiget bigdvEGR e crER STE maprlenal antipedrel dissinventippain abl e
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provi de gui dance in applying the above techniques (Kohler et al., - 47 -
Hybri doma Techni ques (Col d Spring Harbor Laboratory, New York, 1980);
Tijssen, Practice and Theory of Enzyme | mmunoassays (El sevier, Amsterdam
1985); Canpbell, Monocl onal Anti body Technol ogy (El sevier, Anmsterdam
1984) Hurrel I Monocl onal Hybrr doma Antr bodr es: Technr ques and
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10As to detection of unnodified VEGF protein, various assays are avail abl e.
For exanple, the sanple nay be contacted with an anti body or an anti body
conbi nat w0 20R/g0ssin a sandwi ch assay) preferentially oPCTEPeorfiioczBl y

bi nding to unnodi fied VEGF as conpared to nodified VEG-, e.g. as naturally
occurring in a patient's sanple. Preferghly unnodified VEGF is detected
using an antibody 15 specifically binding to unnodified VEG- i.e., with
an anti body having at |east 3- fold higher sensitivity for unnodified
VEGF165 as camtibaiyemft a) mod@ﬂbrmﬂ-aidlﬂ@ﬁ‘%@repﬁmﬁbnats lderagttd 3adaoisd hisgiube

sensitivity \é%ﬁ;l:

r econbi nant I({/P{)ro uce QE‘ f g?@?ﬁ?@%nb%{eas SOWOME@%%ﬁgﬁd
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produced in llﬂ%n%gwbﬁhl(gourl ty at | east 90% by SDS— PAGE and concentration

determ ned by OD 280nm) using the sane reagents. in this conparison the
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the signal asoBo8iTHEd P19 eals; e Fharadenat dig Anioeheds i i ed
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of the maximal® S|gnal hi's asse S assay of exanple 3
is used. Al sappksf éhe @wnpdendn@nttbodr;es dpdwi fisedaln| accbidatéengyithotha rpresgint i ed

VEG- ( VEGF1 h
nd a§ | eastqgv‘{%fﬁgﬁdm&pbb Jmd l%\}‘aaa%'eﬂpgy téchﬁitunSEtlﬁﬁﬁﬁngan?déxfafn?ij_\ofﬁggl ‘(’j"' t

hi gher0 sensﬁwai@lgﬂaaseﬂeﬂsinﬁﬁa& dokler %%Mﬁlé@m%uwéﬁé@%ﬁt d19R): Horgr165 ex
HEK cel |'s). o ol oHghiiceiae 4es): erhodD (eus) l}mnmémdméﬁﬁdwﬁ ABp&arbdogal | y

det ect ed d f f
Crodi 11 ed” R B Sase Rao E%a??raa Ey"" TRl Ll gnoe for
2012/ 010551WMM@M@&esmBT&W@bpmms F6x6RY BElbelderaNCEL 1931)pe

di t -' d E >
e onod;  det i AN Ren O QXL LRI Bl b s Mttt %ﬁ. (i on
of thé deposf,ieqhn@kogrﬁSc{moegarﬁlmkﬁon éﬁralt, fwr%?sé@4r§f28;ﬁé?%latl\4@r1@c@é@ re, with
Corrany® oG BT 2bb EORORTISIINSHAG 4Rl ik e RGN0 o
ek e TN o oA ) R N .@ﬁ%@%@e&f%%ﬁ%’%iﬁﬁ%
Ce|m|3 i ne W@‘IK@@:}%MIQ%E (2@4?&@6&&% a)lNI.Y UanOWTﬁDMZMmt84§DQFS?POH
nu er ... | e on e re n Javentit on
A MR PR e e e DN I S LR A R
MAK<VEGF- A>NnB s 1t teposirtsed alliof the lhendDSMmtetobabtic éss ioogemurberding . (to
be assi gned)n, 4 iie, 1ot Leqldcqn eg@(}%d%%%gﬁ? £ Ye@ensilivity

for or preferentia I to unno I's assessed

in a sandwi NGO Kehs 7assWP 19HEHEI44; {akebadtsay. bBHﬁStlégf‘bﬁ@m%ﬁﬁh(éﬂ%\)EG: is
used ats a caakwow@@ztazbwmandzazvsé%ﬁcm9 o1); BRiddeRdin bAa/UTes ztnfyaﬁmpzbnlds to
an epitope se or e r n one
enbogl melrcl)t t’h §3 o@{)%@tlﬁ aﬁ&%%&{?sm %bgoﬁdn%é)&)%%&{e ?ng’gzg 35&39&%
epi tope for B BG5,and. &661,016;WMdrkdnet dbi dﬁoﬂbcl@d@l@pl 1@pe7%08pr(ilss). in a

nt hetic t] a 2 r ly the
th ecti Ion gﬁﬂfoolnlggr g&“r A%’?”ﬁﬁn%éc?oagrals%:a@t §|3)9£120ﬁ1/[%rrr ?ssond r%”rtehg&;mgfn%gg%lé
rangi ng frorl294)oFBkwild ko AMatuiy lil@&fchmd 141é4l5d3§t1 (é?%)aNﬂlﬂimr@fJ Nermuod  mat ure

VEGF165, or Elgwéhrfo?n1f40@5@gg9@5ﬂan8@oh aﬁehugya@rﬂn@wm Yhffinbines : @pi t ope
bound by MAB 3C5. In one enbodi ment t ant i body specifically binding

unmodi fi ed VBAEI®Y: as conpared to nodified VEG-F has the property to bind to
an epitope 25conprised in a synthetic peptide spanning amno acids 33 to 43
of VEGH. The monoclonal antibodies herein specifically include “chimeric” antibodies in

which a portion of the heavy and/or light chain is identical with or homologous to
corresponding sequences in antibodies derived from a particular species or
belonging to a particular antibody class or subclass, while the remainder of the
chain(s) is identical with or homologous to corresponding sequences in antibodies
35 derived from another species or belonging to another antibody class or subclass, as

well as fragments of such antibodies, so long as they exhibit the desired biological



Appropriate specific antibodies specifically binding unnodified VEG- can be
obt ai ned according to standard procedures. Usually an isoform of VEG-
produced wocorpiingmt [y in E. coli or obtained syntheti ca&CiryePeoig/o6iz$1 sol i d
phase pol ypepti de synthesis, or a peptide representing or conprising an

epi tope of VEGF produced 30 reconbi nantdgy-in E. coli or obtained
synthetically e.g. by solid phase pol ypeptide synthesis will be used as an
i mmunogen. Monocl onal anti bodi es can easily be produced according to

st andard pr cicoeity se.and).ScPaeived 4f836, 56@6&0ﬂiMbﬁ§son\ﬁ€f el LV i &/b4 @ 1\IBGF- and

appropriate veni ent
and preferré%gggﬁggift%ﬁﬂg&$M%%Xd£%gg% on t e use o?ggﬁﬁi%ﬁg&¥gcgg inantly
produced in aEtlg@bbund(nﬁmegnoy odtthe enshodyogedsyveabEomaaEaziwdy ariedised &yi on
determ ned Ry, GRR807R} ndREqRI mMKG L Ganiecatidenaniddteddr oduced in HEKcel |'s
(purity at Ieast 90% by SDS- PAGE and concentration 5determ ned by OD

280nm resp tivel ri ous. measur enent net hods for. unnodi fi ed VEGF are
at stake and, ‘1”8?“1 ‘%Bn%[?réns ‘]%eng% AN S H M EERY a BRERPNESE B arfYRE T Dody
specificallwnbbmﬁemgthm ucoman f | mthiMEIGF saqabate cafedived onsors uf fierchwnin f or an

ant i body- unnp( ApVE th hj onplex
The presence %# Hﬁ I?i %ﬁngr %tl%%t 1?)%‘9113611 e@ %gé ég ?% éa frlﬁi er of
ways, such amnbwowkbvbmdi@mm@MJh@ﬂKWNlhnowh t tesigued dramnopr&¢Rpof dké on)

2- di mensi on a}lec1§i@§f RAGE | B0 %glﬁﬁéspﬁgﬁt 4 @VR fdf u‘p h&m- ﬁﬁl’ﬁﬁﬁ sg&tlésv ﬁfo?lgr cel |
sorting (FACS), flow cytonetry, and | SA procedures tor assayi a w de

varietl of tansbedsy kb asampysss rat ﬁ%h%.%gl%ha@ﬁ& %vnaéfeﬁ@mngpthw Qfélr@dange of
| Munoassay sbe@ﬂamﬁmeﬁnlqs laRg/oB usﬂaca@ aspa ihanfs, FR gesk lothehumdd see,
e.g., US Pat I,043 b 424,279, and 4,018, ﬁﬁg These incl ude
bot h si ngl e- lgﬁwoaﬁaule%re ieplacest b SARRPRY|ne 88‘%39‘%”%1“3& Rt tive
types, as wdlumaagzed rantibedity adytaommise ceqighetsi thatvae mondfomgl mstshaysmpﬂéhme
assays al so (@

bi omar ker hﬂg&d&ﬂﬁ glsghg c‘io@; ’Aﬁht‘?& h%sé &%ﬁ{ffc(in #Qg%é IBQdeato r&g}s od
assay$> A nusfes anflgodyf p@fé@m&mc@n&l é‘#netfade ashmsiedd a@tﬁa‘)dYt@dhﬁp@@éSfEM st ,

and al | areshBhﬁﬁ&ﬁ?athQ@kﬁ&Q%ERﬁﬁ&?ﬁcQ%/Rﬂ?v@ﬁﬁﬁ@ﬁémhﬂM%ﬁRMﬁaldBBfef|y
in a typical forward assg%/b(e an unl €@ ed ‘anti body,is immohilized on a solid

substrate, aHBSHRIYAhPktheohyperiagiabledoppoayrisPPit & tose 8@ WHAEH: bound
nol ecul e. | M@RinokwBLI®Naf all h¢§s®a@huztlgz aint b ayFRaard ¢hosy ofliar R@han

d d,. ph f bi ndi
adsor ot on U Sy ROSRENST RSMERRLEY oty siPay ERLIRER R " 70
i MobR0i zed aahtasbedprtven bf bi mdmugoglnbudi EorsthnVEcgron &d)etypacaliyithabdfen peri od
of incubati %mafn%nnﬁmlggfo'bﬁﬂn q:forrfﬁ r%i\s'{a 1's egrbtog VE)&% Lzoéﬁ R\Q{l}ﬂ%?&?&Z?f an

a secon ant i

ant i body- antlgen corTBil %é

i ncubat ed, a1ZPdWP$R): RigrBmans ff él-eMerufop3%Ae3-f o} ﬁh‘%&SbrﬁnéfPraﬁétGw QBan ex of
ant Ih bodxt/) agtSz;g@Flzﬁnggg% 52@ @%u 2 bedyalsol st e&@ﬁ?l&dVﬁﬁwﬂﬁtaﬁ&}Haﬁﬂlft&ﬂMn?Ody may
ei ther be Cc a Wi repaqr ecu e 0 oduci ng a
det ect abl e <1 GAgH st T @ugﬁ};&alpéeﬁg@%é{ﬁ gy a@sefr%%gf)@&t. on
reagenf. In 23n1€§)3émt0)0§|(m;9ﬂ) Hbee ded éxddspOuantUpbBayed/s St4aBed3ad 1994)hamd
reporter nol C R ial is washed away, and the presence
of unnDdlflég VE%FN' éﬁﬁlhgg(%ﬁ servation of a signal 35produced by
the reporter nolecule. The results may either be qualitative, by sinple
observat i on /f “huenvanitere” 35 gmal whish pesjesses qnasminpzacisd seguesempeni¢hg wit h

a control - Bfespondimd %a@%‘f'ta%' eﬂitl'BGd REYMUCETBY N BurRin th?HPhK@Been' fadd
alternatlve set - up n ng bot h un

ant as_nodi fied
VEGF i s i moling¥edP él%ﬁdte lzlf“alﬂﬂsl Bbav @gé}@map@arlga[y)ddﬁa %fof? Ostem%&?ﬁ%dﬂhﬁﬁ ed
VEGF, 30pt i onlihitioaabf yi rhgma,nrambbﬂyarspmlfe@lw Gaxclmiﬁys tae humaﬁlizé@ febedt the
target nol ecul es.. 5Vari ations q) % %' %é qﬁ’ si_nmul t aneous
assay, in wCERTSEEN 18, P&naﬁ‘&lﬂeﬁbé‘il 82 aliti B4y F“éma&H $Smstt aheous! y
to the boundraditcethading Theoes umhmququsowmenwéblmknmmhﬂﬂg phasaligkay | ed in
the art, r n I r rent;, In a
typi cal forag)lrﬂ%i Hgmglﬁ%ggégHQVi 129§?b222&%ﬁ%yg§%J€2%1CX¥|cd%‘ﬁ i ndi ng
to unnodi fi é\dOI\/E@Dll #@nﬁﬂloié%l)eﬁlﬁ@ra‘@ﬁal? Ipefory gher jnreparation 5 hisarsecond

?ntl ?gslyt 0[) Iﬁ&ldcnﬁapffﬁi%oai%ya@qn@eﬁ?dsh@séﬂtfeatm anfe éﬂgﬂi‘ ﬁ%ﬁ?&lgmﬂ%qinbg&ys fA

irst antibo S either cov y. or oun o a, soli urf ace.
The sol 14 SdPtaka e firdary %r&slés d@rngsﬁlo‘ﬁ\ég}relﬁoer?ﬂe st JEWHEBITy used

pol ynmers being cell ul ose, polyacrylanlde nyl on, pol ystyrene, polyvinyl

chl oride, or polypropylene. The solid supports may be in the form of tubes,
beads, discs of 15 microplates, or any other surface suitable for

conducting an i mmunoassay. The binding processes are well-known in the art
and generally con5|st of Cross- I|nk|ng covalently b|nd|ng or phy5|cally
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directly via such | abel ed anti body. Alternatively, a second | abel ed

anti body, -51 - specific to the first antibody is exposed to the

t ar get - fiwetzomntindsady conplex to forma target-first antCihaskygeizecad

anti body tertiary conplex. The conplex is detected by the signal emtted by
the reporter nolecule. By "reporter nol®mcule", as used in the present
specification, is neant a nol ecule which, by its chemcal nature, 5

provi des an anal ytically identifiable signal which allows the detection of
ant i gen- bound7antSioBsdy199he Smsalscovmnrﬂiw umdd vare pder tVWemkalpl €eul eGpinn t hi s
type of ass i tzh $ r I N .cont ai ni ng
nol ecul es (?%uﬁ%sggd?ogg%?g Iﬁ%hah%ﬁ@ gﬁ??%g%%ﬁ%g&gﬁﬂg Pgﬁn&%qk?he case
of an enzyngh¢ rﬁmg@aé@a@/traaﬁgeewztaﬁenalsthebrhja@ug]@pednpdiﬁp%etow%@n@b sgch

anti body, gea'ﬂﬁB@dlééhnt&‘sﬁZSﬁ?é‘t% aatlg&h@tm%hgeelattpl@h@e etaeége%astem Bektd be
readllé recgg fe however, & W de. variety ¥%s nt con u at|o

t echni ques VG- BRIz dﬁWPV“§V§$FaSBe St 1664
Commonl y usEﬁjlmrfegardﬁmgl)GENOMIDTSSE%teshncﬂegﬁxS&aaﬁn fer dxaﬂ@& Q,Xleﬁkafse,

bet a- gal act hatas anongst .ot he

substrates ??%§?%§¥e3— :ﬁﬁg%ﬁéfgﬁggﬁ %@gﬁ§ M1i@ﬁ§p§sﬁ§ﬁg?§#1“aéhosen
for the prodMGMMdhpdhpﬁnuhvmnaﬂmgkgyby t he correspondlng enzyne, of a
detectabl e col or change. Exanples of suitable enzymes include al kaline

phosphat ase gpde ﬁ?r‘ﬁ&?eﬁa&?ﬁble rbg bR, HBR PR3 SHRI € when 859 RYeih |réf@fs°t9?l'ﬂé c

substrates, which Iuorescent product 'rather than the chronogenic
subst A8t es riegigps tibpghy- atmabéea%@galnt%clbtfﬁwﬁewmlw 54A¥S5849d/PS " added

to the fir stforr?@tradituialdyfingd 1@@94 a}enaﬁtlkeantﬁb@ﬂiréb e¥mpatd GVed/RS tite@ith and

Lhen e SXiE5Sal AP 40 Mk VR VOGRS, EORLR oS 1

ant i body- antangéﬂ-chsﬁlamﬁréynosﬂie/emlﬂysif tiaxt @x WV Rs, mede3 1mptah1culaelsabrzhymed | i nked

to th t , b
further - quang PR LA rdl R B SR KO SHModRe088, v 2UKED ARY P2
of thé5 25 dmyusityof3: %%d?-gQOéd Wm@m mﬂcwum%f@dént Mﬂleflﬂér Sapipde.

Al ternatel y, 481 1uss eseelt QEAROPRAS, TSR, RS, 0039 RRICE], hafdlly Bedamhe, nmay

be chemically c pled to antibodies wthout altering their bi
capaci ty. WreeHg enibadics WYPsiFUn Pk %%ﬂ%ﬁﬁwmwsﬁtncapn aﬁgrstaggurlghe

yva\d/el engt h, adbbenctldfaighe mh@tlt;felsbab@g E(Haﬁfﬂrs -Oadyrmadsaras ]tcfchierlel B@;tt@m gy,
| naucl n a C |t | (0] owe em SSI on
of the ' ghts(ﬁeéﬁa?ngtﬁ? B et Bile %2?? 15680 a0l e i th 4 i ght

m croscope. As in the ETA the fluorescent Iabeled antibody is allowed to
bind £0 the Amumbelawftﬁlb’Bd@dmmtema lager inrrse kad amo@mbeqoassm beneinndbhithRof f t he
unbound reaggfitace k6 ERBIM A r&;% ﬂef'%ﬁml |oﬁ§(g¢I§R§ @Qé@%ﬁggqtfeﬁcé he

| i ght of the approprlate wavel engt ore cen serve ndi cat es

the presenceagrbIBL#RIP theelaoveeﬁmqmw@a@% eén%gums efRreeenal ques
arle bolt h vernmmweblogasi darbtev&stﬂesthl BEdt IPRbRE tHeaHﬁwlsMerce q»talﬁe?alr ﬁ@gfut@r of t
nol ecul es, C ra I, Ol em.Jtum esc n or |1 O nescen
e ol oo M RBeuD S 9851 1 RN EAOT G IR CBE ettt %

descr2bed i rstruetucal lodhsSChBddtiennd Nesk J6A@55615089ér9@1?9154(19&’5§) ‘Bired ALIVS.

Pat ent Publ i 0 i,ng VEGF
are descrlbg% E?&ng%nt%é%gggégg?é%hw%%é%@?%%@?i@hﬁ%@ﬂf %8&Hg§%%%%gpln

det ecti on of Otzmm@ﬁ areetsed/mﬁxfkrdtl\zﬁlot@pulars neMeantiodyramdeting sefewaieeThe so
N1 Do e e e B Ry T e e
ant agoni st . SﬁfH%%‘éesleﬁ%reﬁlg}}e%ﬁ’i‘Brei“%lb"fatﬁﬁsérﬂyg? a tt?z‘?"ﬁg conmpartnental i zed
to receive in 10 close confinenent one or nore container means such as
vials, tubes, and the |ike, each of the container neans conprising one of
the separate elenments to be used in the nethod. For exanple, one of the
contai ner nmeans nmay conprise a probe that is or can be detectably | abel ed.
Such probe may be an anti body specific for unnodified VEG- protein. 15Such
kit will typically conprise the container described above and one or nore
ot her containers conprising materials desirable froma comercial and user
standpoint, including buffers, diluents, filters, needles, syringes, and
package inserts with instructions for use. A |label nay be present on the
container to indicate that the conposition is used for a specific
application, and may al so indicate directions for 20either in vivo or in
vitro use, such as those descri bed above. The kits of the invention have a
nunber of enbodi nents. A typical enbodinment is a kit conprising a
container, a label on said container, and a conposition contained within
sald contalner mhereln the conp05|t|on |ncludes -an antlbody that
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- 53 - solution, control sanples (positive and/or negative controls),
control slide(s), etc. Kits can also include instructions for interpreting
t he resulwe 20t2tad3sed using the kit. In one further speciPCir®peoodizaent, for
anti body- based kits, the kit can conprise, for exanple: (1) a first

anti body (e.g., attached to a solid supgort or capable of 5 binding to a
solid support) that binds to VEGF and (2) a second, different antibody that
preferentially hinds to unnDdlfled VEGF respectlvely Preferably the |ater
anti body is | abeldd~#t-h—a—+epe S ahagly coyrse it is al so possible
t o exchange thEIﬁJHQHLer unalsecondzamizqumlﬁmd Vi ce versa, when

desi gni ng such S n _f er di ments, for antibody-based
kits, the kit ci% iﬁﬂﬁ% Iﬁ# Qexaﬁg Cl)%g%glrst antibody (e.qg.,
attached to a quldﬂsmpporuﬁenyaapab¢Bme higediasg to a solid support) that
bi nds to unnodifie ; ec i f i hody that binds to
VEGF and (3) a #ﬁi&§¥§§¥¥%éﬁgﬁiﬁ§nt%@gﬁygth%ﬁiggé%ﬁgkggﬁPémﬂ? ds the second
anti body and is Hialid1adi5 13R6-HAEt hoH36-bI32 Trigat-HENt ((Bothin Muhbeads) of t he
invention furth e st nt agoni st to a patient

wi th an increasgg‘ﬁ§ﬁﬁé§ 1%%&% |f|ﬁ%&®%aF]¥§§§5?ed to a reference sanple.
QG her enbodi mentts GfO5tHE2i MVESA1@n HPeYilde HEXHEDs of treating a patient

wi th an antic-cancer therapy conpr|5|n a VEGF ant agoni st. Dosage regi nens
my 20 be ddyBstwy qosppiseypeendeddiyRs| ﬁmfﬁH@%. %36&@@6&%@%4%56 Y

t herapeuti ¢ oesPAMSEInd 5@9762%639’051’69 L3 i69B& VIRYnh@caaHiH )55@f6$d)r geyer al

di vi ded dose dos
proportlonalﬁggﬁéﬂgﬁé@gn$flﬁé ggé@%é®3 HgﬁfQﬁédﬂﬁy g@&ﬁ%?%%“ﬁFmF%e

t her apeut i ¢ as¢ humbeed.acfordhgstiocK abvat kavl. ngyoa dionaayh sKithdse iertehtied-HMR can
readily det(thR% gnd prescribe the 25 effective anount of the
pharnaceutlca conp05|t|on requi red, depending on such factors as the
particular type of anti-cancer agent. For example, the physician could
start with d%s@@e\mrks@éﬁFB’r’ntrw@maca@? thege weriabjerdhmain reaiduert pthyEten she

anti body, emplURYeddldl ak RsreN@ageuti cal conposition at |evels |ower than
that required in order to achieve the desired therapeutic effect and
gradual Iy ingrease the dos 30 until the desired eff ct Js.achi.eved. The
SF f ect | venesiGRPESHPD N dte QTP T HRRmb AHierAS dTabeheora APUBOAFGT can bo
det er m ned, Iﬁ@moﬁxﬁmﬂkengbylmgaﬁasiagismgn&mamMﬁayhpﬁamHonhehhmbaau;ent

usi ng stand I effic not Q nt, the
subj act 1o 1y SsPaacuon et TualnREMple domitas of BalfEhaBOEREL SIRER BFUE A
anti body at th@a@nplﬂmoaae)f anhh@dle&lrmeKahat i a@l, Sanldl ibmtdilsanmdgmngswst@nposur es
are pogf erabpy a&h&lhldegﬁarﬁﬁ%cﬁl%gg%k Hay FRFhiTRA&r RE SAGGBRI Mnfthé pd agoni st

exposures are Wt sane ant agoni st , treat nent first
two exposur €9rresudingdper giprigniag ofeszbassarrﬂ@g infog 2§} Rr %‘@Wé‘éﬂ Wlable

ant i -cancerGF RERIN. ,FJrQE(arﬁfﬂ@WE'h@avyadShaﬁﬂ{/@%N &émilh&ﬁaybin@ﬁﬁietaosn\ggﬁmn&MCh as
an anti-VE

th b. h
o hods sot 2l e desidhe Son it B et TRy e 26 v B i eED
bi nds to VEGEidumye geresidoenglagaltednd 82¢ lerascardiag edKalt) dfoal heavgrchbimay be
con) uggted i b AR LRTHIB BGbl GO LE LGk SRS U AE0RR R0 RYSI08) O

exanpl e HEFOVE cancer rernis a
chineric, Pk, alcgnmﬂntmtrreau@m nolegyyof thgreguenge Qiiit@aamhqddo’dﬁl and

preferably Qp%ggﬂégn@gmeumbmed&ﬂugﬁ@ther enbodi nent, the VEGF ant agoni st
(e.g., an antl-VEGF antlbody is the 15 only nedlcanent adm nistered to

t he subject gne enmbodi @ t he anta onist is an anti -VEGF anti body
that is adm‘ P’é}ﬁ”n}fﬁurﬁd ogy I%WEUW“ 68° 8F MPEOAGILRNEAY O OHMOEE o 4
weeks or i S HVRS e rehich rebkoeinain 1a’imu¢zerﬂﬂnt3n tie, affinfiy of Qhe 31‘&1body fad ng/ kg

ever yra,él ol e Qn cimwgrelfisr% aé)a?%lggﬁt?be’s@ywhlgh 9319'53&0% ed,as. Bt é g dose or

as mu usi ons. anot her
aspect, the In rwe amibodineny\an désnityafpered m1bdd3agmn9m@tae o1 e‘aanrmt:cbmdabf
det er m ni ng MRGHBE O Qhec%gét“gﬁlg?eﬁmﬂﬁ%%&% n%r%%&hegaéi'&g{ro&%&ttg‘ e.g.,

an anti VEGF anti body) t subj ect di agnose risin

measuring r éwimdp@ﬁ lﬁnﬁWpuﬁdhe itz Bor grsnRie uMﬁ@W@ .o BHN{ @f&é@loggdem
radi ogr aphy md(mzwescraﬁs adffiity aglmiuRitidh! BY | A- odndt NVa_-asvh@g ORtiuStling. first

tinme, asu redu ion.in r size.in th ubj ect, .usi i.ma
 echnPliues BB By RO AR R VR SOHRT 48 SERIBRO JF ThE

ant agoni st a second time, conparing imaging findings in the subject at the
first time and at the second tine, and if the score is |less at the second
time than at the first time, continuing adm nistration of the antagonist.

30ln a still further enbodinent, a step is included in the treatnment nethod
to test the



subject's response to treatnent after the adm nistration step to determ ne
that the level of response is effective to treat the angi ogenic di sorder.
For exanpWwe,2oe/Ed®p i s included to test the inmagi ng (raecogragphios22and/ or
MM score after admnistration - 55 - and conpare it to baseline inmaging
results obtained before adm nistration 3jo determne if treatnent is
effective by neasuring if, and by how nuch, it has been changed. This test
may be repeated at various schedul ed or unscheduled time intervals after
t he adm ni staxamplenBadaslet &r AraveVaredaitde SanE84 6fl :3809-3843 {1981 ), dichiec el et e
rem ssion. | n i pvepti;o ot;her than
(s R ?6@%255*%?@9%&@& BYGR Y ORnmlol! 1'3?1962%6@'{?%59

VEGF ant agoni st suc tirbody is adm ni stered

to treat caﬂe@lrrsonlehaén&Immuﬂﬂlelﬁﬁ(ﬁhéél@ ?iéi/ Sob, andHdaveleing elcdné dYlol déat rray be
admi ni st er echolsgsoyYBi(N@g)on with an effective anount of an additional
agent(s). Suitable aédl tional 10 agent(s) include, for exanple, an

anti -1 ynphan ni ent, n anti - i Qgeni ¢ agent, an neopl astic
Sgent S chortorarupuaene. audRelt aie Mokt R Rk eReSr i ugeo e e St bt ¢
agent , or ccuehrempﬁesmgaﬁdnergemftoa&hichttlnfeaeibadgzlbtnd@nal agent (s) may be used in
conbi nation with each other or by thenselves with the first nedi carrent, SO

t hat th d . it
it L1 SXOUSRRLRR AL SEETI 1 SRR IR, o
addi ti onal algteaminededy netandrad aapintepie agspyat sudlut asmiyndie sfi tami@ﬂl@)erorrprl se
nore than ong, gﬁ&éﬁﬁﬂ@ﬁu&‘ Dﬁ)@s@ellaglq{ﬂldagé‘aﬂlla%ﬁﬁnéf( §ﬁdo%§asﬁfr‘é rbfuldin hegipi n are

general ly use the s osages .and wth ad ration.ro as used
her ei Abef or d MR '«f@éffﬁfmaéwg@f&emrﬁe V%@%Z?@ké@ﬁ?@ow%ﬁd dosages.
I f such additional agent(s) are used at all, preferably, they are used in
| ower anount/sntitodn “Effedtrefuhcticts” mef manrrembimlege:ahmtivmee&lﬁﬂbutablepeaheal |y i n

subsequent S nd t h nd dosi it h ir

ot ooer i e isudR R BHERE dalEnd i teBlon B e et T TR A ER T Lt e
met hods desaf |abemt1hed3e|and vakyewigh éhe aidody eogipeaenmiglsy of antibegy affeétai st er ed
in an eff eCtﬂn\{&lo%E“?H&&déMé 'r'%&ﬂdﬁ%tﬁﬂoain%lerﬁéﬁo%l e cﬂ@%x1%ﬁ¥ %@iﬂcp' stered

wth any exposure, exa one exposure, or w e than

one exposur ¢ Ileﬁepé?fe bé‘rfié’@)%ll ﬁﬁ%l?"dyt‘r?@el&ifm tGedrmpdiaige neyteioxicity a P&t er ed
with the |n|[ﬂ1|agécy®é[%0$ltﬁvﬁ regulatddtobhedl-sirtaod reepiors (e Bredi fdcapat). agent (s)
is adm ni st with.the initial and second exposures. In a sti 'l further
30 enbodi me Ce { A4VAHORt i onal agent(s) is administered with all exposures.
It is preferred that after the initial exposure, such as of steroid, the
anount of suldte &uotohi fFonlagioagelmréis) 15 sisededoicddiner a eCitennmadlecegsan ad 40 r educe

th ﬂgﬁﬂ% f,
pr 2dﬁlxggﬁgr qlrl)l(rﬁgu to? oneg‘wﬁe&}% pr edni 3}%}(}6&& ge g&cg%&%o%%ha%%gt e 56 -
The c8fbi nedegign. n‘rlﬁtquabrtbﬁ b@rnde@ﬁemﬁﬂrq Bﬁargla@@ﬁta{lsl)nmtn&glﬁbébn heavy

co- adm ni st rakinOmidH: ORSHT the MundMNTJU HeiAtEiim Fc%!gi&ﬁ ﬁemmg,t QefiRédmd at i ons
or asrngIePh%hgceutlcal formul ati on, andc ezgutlve str tion in
Stre

ei ther order O PRIy S et & PEIION P e T St G i or all)
active agentcart(dxek;lteﬁam@tls:)recﬂ?sTImJCttanmeﬁalslpsrne(qerltiuet hei arccbtdmhg)gx thalEU
activities. melRkl oSRICk:, SRR &) FTL Db SIS S Yo ARl ! BBf moans.

i ncl udi ng parenter e ¢al"c sibtH Anéo in raperl onea

i nt r aphl monairgduciing rarasiicaticndf dre antttméy,een by akcaatinantlyt enginesring Iﬂasr ent er al
i nfusions i %'c}éijceadd‘&{c% G ety cM‘ﬁ b éﬁ%%ﬁ%ocg/'nA\écérdl §N a%@fntp%h

|ntraper|toneal or. subcutaneous adm ni strati
adni ni st r at i1B#Ct §ntab<§ib68car@f/e?ﬁarewdantrh?d&dmﬁur@éwns t'pigh aalrlt K%&n@érdua&;ent may

tsﬁl tablt y be rafloiél, Sdn@ib tpfbpmudt;(lsre withugd ®M47€rediduedvrdiodddc |ahﬁlldhﬁb6?3ﬁes of
e antl -cancer rerera os.l.n nous y or
subcut aneouswulaﬁﬁlasnweﬁne% apwg%rreé%r‘grﬂtrrgrhrsrrrlrfa%@%ﬁ@mrtﬁrﬁfé‘w SFUCY'T Turti pl e

exposures of anti-cancer agents are provided, each exposure nmay be
30 Unless indicated otherwise herein, the numbering of the residues in an

immunoglobulin heavy chain is that of the EU index as in Kabat ef al., supra. The
“EU index as in Kabat” refers to the residue numbering of the human IgGl EU
antibody.



15 provided using the sane or a different adm nistration nmeans. In one
enbodi nent, each exposure is by intravenous adm nistration. |In another
enbodi mrerwg 2eeaho0&tposure i s given by subcutaneous adm RCIEPadILOMR231 N yet
anot her enbodi nent, the exposures are given by both intravenous and

subcut aneous adm nistration. In one endypdi nent, the anti-cancer agent such
as an anti-VEGF antibody is 20 adm nistered as a slow intravenous i nfusion
rat her than an intravenous push or bolus. For exanple, a steroid such as
predni sol oneA Sfunceory [Fprreginn’s pbssesey & Geffecaiydunct®d- b2@ magve-vequentr Ec

ficall « 0 t
spect T cal Uk AT Ll g RIEE PRI ER Bl
exanmpl e, i nfhulyb@gttﬁD@@grphag@eénseatdewnfrﬁgtéatl%@%ﬁeltﬁefacva|rt:¢eator$16@se Bf a

hul ti - dose %HQ@&"@%HBCRW&C\é-%lgﬁe%&tbpﬁgﬁtlo&rgén@fallglh’@?tﬁfentgé ¢cdesentd the
exposure involves.only. one, dose, such infusion.is lpaae[ gr ab (i)rmenced at a

rate of abolt® WHIRFIAYIE 2 binding demaipde- gsahigbody-vall dggiais) 34 EMBHE about
50 no/ hour iReHseEBIN YLy ahauls dRldedfbesahpld imdefiditioasdfer@pout 400

ng/ hour. However, if the subject is experiencing an infusion-rel ated
reaction, the. [ [ r.ab] t he
current rat e‘g nﬁR/es% ﬁl&lcg%ﬁﬁg‘é}g ?)%rgf)ﬂe? g nyl?ét%gld %gjé]?%?% ﬁtf)%g

i nfusion of a@unh a@tdsﬂeq@ffnca@f |an\FECIFg1@ntfpmxhy1 fasurg. Natve- megmcellommr@ t ot al
dose) is Corfpéﬁﬁ@ﬁllcﬁltde%%ﬂ% SRReMd Mg @lWe% o%%ngﬂ%and zg%ﬁlb@g@égl y, the
subj ects recefrve a prophylactic treatnent of ta ara

(e.g. aboutnaTV‘*g'feC&‘ﬁﬂcedh%@hW Erirpeionynative: S@quena%éﬁltnan IgGy Fe msgiofy or
equi val ent g afe-Sdiith @ huagMeG4Be @Bishhasaheubs Suitally @QcuFiing@Sard | Or to
the start of an infusion. If nore than one infusion (dose) of anti-VEGF
anti body is Br\el' to achieve the total exposure, the second or subsequent
anti-VEGF antibody infusions in this 5 infusion enbodiment are preferably
commenced atA &vdriaghEe ragasnd cohmpmis¢shan aminbiagild seqdansé omjchediffers faim dadof 100
ng/ hour. Thi e . . / hour

i ncrenments ea\sleé s;eab%%% F@%&%bﬁ‘%‘?d\mﬁe ??Eflxall ?téharsnﬁgftrl@lé@ou a&gg%dlfigougg

Subj edés m&refﬁtﬁém@rﬁderawelaﬁﬂma%ﬁsv@ﬂaﬂ@a(sa dyeferably, ﬁhef/e“ra@ ¢ 190 t he

infusion r at}ﬁs hedhR e bRIMAddd Sumtitukioh @omﬁatﬁd to § haWeldQuént FouEgib® opO

nmg/ hour . er abl the infu second or subse uent dose of
L VEGE ardp et o808 of b e S PEDiR. fg- SOrL OGRS 1o SoRTIEN UL by

about 195 macid esbgfifutivasr and prefierubtyejom | dboat nef @r abshtefibo diniiedtacid he
about 0. 4t ouappided e ARl SeierBre ROVRR il MepBEVRLiEh SR ol ot er ed
in a @dse ofpoasb@mldet) Yhet ariang Fgrragon dterean fwﬂalqmref%qblsofposﬁ@es ioleaguabodbses
About 500" mg g "I RE At AoIRE ety B EBOR BURL APl Fe BV 15 11
grams. In SLR9FFné§B§’@FEt1d% Fad é‘tﬂs’agtﬁrﬁ?@?lﬁ@é Ipast pRPE G0 AgmoeytBeeyithn two to
three doses,m&@@iéterably AEUbDLEIBA hohiohigh tRerp@lthod of about 2 to 3 weeks.
20l n one enbodi nent, the subject has never been previously adm ni stered any
drug(s) to t h ancer odi ment bj ect. or patient
nas been or IRqtt o Fedriminconp B RUTGHy TS AP onhelf P LB RLal ™ he
cancel5 | n &df tagtdmerThenBodiniealt lysinbdresidojeetd? arcophng émtthevdd) nombemsponsi ve
to one or red.
Such drugs tg&mﬁp Ela?e fefd g&gﬁ g(e::re}ﬂn%v gorﬁ%ﬁ gsg%}gfrlts lelé{tliﬁag'l u eﬁﬁ?

exanpl e, antainnhebfppebt/urécca@em@ eneﬁemgt@ﬁatpetﬁq @méwﬁ@@ng dbe @tltd%qdd agent s,

and/ or gr owtAcdoRrfthd@l ! HESm FGRHEnSconyRish pﬁlrelnln%ldi hdwng AhEc g?}kﬁﬁaéc@r dify ch the
subj ect may be nonél%,e onlz(lgsve Jn%d g A K nt| - VEGF

oni s
ant i bodi es. P AISIPERENHEFANLOGUCSE 28 4R ‘%ﬁiﬁft"i’lﬂggﬁ Wl&b@ﬁ@ﬁéﬁwe
anti boedy or mlméloﬁathfkﬁ)dms withcindividiout tetld4eiatragidie. i s 30 cont enpl at ed with
one or nore antibodies or imunoadhesins of this invention to which the
subj ect was far »NQN p ve. | i e i~ cer
Agent - 58 fP% H%‘ééfcdté(r &r F‘c%s’ 8’41%#115’& 2 rééeggogetﬂh”?ﬂp ‘%tﬂ'ﬁe Preﬁt%h ofcﬁ{‘

i npr ovenent anﬁb@ctye blatsplent smeﬁlmentSngmf Felfn @anceatlveﬂwmannﬁ:&nde S@mfch

treat ment mMayZgoRfHdts, ial TRRT € HE tWHRdh hiRdd MFTQVG §1'1t?o%d9r(a gérﬁﬁlra%é‘é o) hiee
survi val Mor eover, treat t wi th the conbl nation ti.- caricer agent

and at | eastNGHESAGERNITS %Seﬂtl( EyvRdL, e%néir%fHNHrséE‘ilP%sgs lﬁq%nge lgli tive,
nore preferably synerglstlc (or greater than additive) therapeutic benefit
to the patient. Preferably, in this conbination nethod the tim ng between
at |l east one admnistration of the additional agent(s) and at |east one
adm ni stration of the anti-cancer agent is about one nonth or |ess, nore
preferably, about two weeks or less. 10It will be appreciated by one of
skiII |n the nedlcal arts t hat the exact manner of adnlnlsterlng to said

o, o o o, B Y T o - o, = oy



15 frequency of admnistration, and the |ike, nmay be affected by the

di agnosis of a patient's |likely responsiveness to such anti-cancer agent,
as wel |l awothe/qmedsient’'s condition and history. Thus, ePem/Eratiiloni2sl

di agnosed with a disorder who are predicted to be relatively insensitive to
the anti-cancer agent may still benefit3fromtreatnent therewth,
particularly in conbination with other agents, including agents 20t hat may
alter a patient's responsiveness to the anti-cancer agent. The conposition
conpri si ng anriamt and anaeativebesticed fdrmbef fhosedcapteds, Fdddediceptod iadnilai st er ed
in a fashio e i t
consrderatlgn%gﬁgt sq%%w#&glg&%ﬂtEﬁgkﬁﬁémggfﬁ%%ﬁ le §]%£%¥&-|§gPJEr bei ng
treated, thélamﬁlrmtaﬂlamrnmdmﬁqusmeﬁ@aﬁriefﬁﬁreo@marﬂnentthﬁﬁyt@alasm@nmm@h of the

i ndi vi dual RR&ESMNActivand Fb%e%tl@fdF@y}QfIAt({g&ﬁta?rtﬁgérpQﬁtﬂhﬁor@be?)%rd@f%sﬁett?as@d t et ﬁf
e. sl eCtLS ant a e

delrvery of the agent,. on

met hod of adisi At el EIQFAM iy étﬁéartﬂpf%%a%fioea% ﬁr@rl&g.rsrrpt%tnl%crgtﬁ%r

fact ors knowantathshedi grahlugbleetptbﬂ Q;aﬁrsﬁle-bﬁls@ efﬂﬁleatdnvencarfol(rrttﬂ\@f it higs

anti -cancer a Lo e a ni ste O er ne

Cons daract safisgh afaBi Dol 26 “DRGo il RAHTRPLL, [Y2THTH (09D ¢ he

anti - cancer Fa:@emte @drdwﬁdsfoewednpiarmrﬂzeneaﬂllayld@@netdéw \ieb| Intwerioh 9t43@- r ange

of about 20 (o] | arpy,pdosage
Og%ttl éQP%J;;gmot),xm%%grs 3@!)@89@ SROESH Fggegtw A

regrnens for I'es such as ies inc 100 or 400 ng

everylq, C:!m Medzr 13e8Re-4d(19%5)aBtheniFsReriagludingdhesedp bghdentified ig thes 7. 5

10, 15, 0" agtuﬁ@/al‘ege&%&'p){ssédb?the&em@"FdR" her&f. - weeks. The dose may be
adm nistered as a single dose or as nultiple doses (e.g., 2 or 3 doses),

such as inf ons owever. hese

anti-cancerugﬁeﬁ?na %r%ﬁE?ECW'&éﬁa R A eg@0$ﬁ%gg ﬁfdﬁqgfggp |on
The key facnmnenmnsbkeﬁtnhgt&ms&ppﬁbmamambIgGsdogbeahmugﬁhgdubrn@ Us the
esuL b OBl S L LPAF 1O B0 Seind D ST DA o [oR)! b ancer
agent is adnlnrstere as c t I rst si I agnosi s, appear ance, or
occur ténce crﬁgltlar@nd@fsmruerstaae qfomrbtoelobtrhes éﬂ@thOfd:San%@pasezgegtbm ng to

adm ni st er ecrdpyy AR YkndWint @BL, ee FeRiie Iaﬁglwgﬂdngm%rz%gf%ua 1 9RI B&o-8
subcut aneous |ntrﬁper|é§ 8ﬁ intr nDnar |ntr nasS and/ or 0
! ﬁlurp d

i ntral esi ondl 9%dn{iRris ¢ &Y P 68% W UHinter ¢attudeul ar
|ntravenouslhbmtma@tzﬁxsﬁﬂzEum@lﬁpﬁﬂV@Qmeabzznn.subcutaneous
adninistration Intrathecal admnistration is also contenplated. In

addi tion, ni ni St s|on,
e.g., wt h ?‘rﬂ%%g% s‘1}51 ffs&éf,%l&%]‘t)oa%({a oni & n%l % fe}{U%?aelt?%cr albll%% atfﬂﬁl dosi ng
is giden by hnrrdlnepelbrp@mdrenp@tber @snsyedla@aen naysgammmucspetramfeca@tﬂhmmmal
agent (s), as.cl1qfied ahels Hirdh Féi, 3Rk 8&&%@&0 AR hie gﬁfgﬁl{-&ldel%thc@”b' ned

adm ni stration 1 ncludes co-adm ni strati usi ng separ ormul ati ons or a

si ngl e phar @88 Fe sg2ionarpupdipingteredny & 8%%% v@seéhﬁs rANgPPdY VamaNth eit her
order, wher ajifh Pigbesed dlmhhﬁfe@ bisdidg td AR sPSEd, QoM efarilt NSHiglds @l 4/) active
agents srnul %ngqgéw¥9 ag Bgﬂtoglcal activities. 20Aside from

adm ni strati f t % @% o the patient by traditional routes
as noted above, the present i nvention includes adm nistration by gene

t her ap§. Suc‘I‘Biadinigrtifﬁnirtsét gaparallfy refecd i the acérgsh efthediunmgtotdh @f ant¢ovekenter

agent is en r nmount

QH{erPa%ﬁéx‘?sdb&%éIP%sﬁéfé tﬁﬁ&lhg Qite %F' Q‘%éé@éggé‘%,?%gi& bfoﬁg eéﬁ’c?lté

of an anti-cancer agen conterni ng the
use of gene ttnrrbn&pwlrtrl@f @ee&eraat@ﬂzsﬂhtlﬂlaeel indicaredapihpiyaes. eas. useHeheseiar e t wo

maj or appr oaghfend ﬁﬁﬁﬁ&’t te't'&s tdmtrinied 81h8in@ @FfehifyORkicR E‘@ﬂe‘cbé LPNi@kRetod N a

vector) intq the atl e Vi vO _and, ex Vi Vvo. vrvo delivery
Lhe nucl ei ¢ DEBYGT oM et 578 adi B‘SIP%BPN@%@B“ Gy Bdrandigen): totilaafﬁlwa? %he site
wher e30he anhagmne911b51mqammeedicﬁogemxd%r%ereme&hmahbythhehgahwmmt S
cells are re e elc crd IS 0 introduc h ol at ed
cells and thce %Q&Q A%I 1h’scazilre at retl‘lsur{le%t% red 1o eﬁl()dc'sitklngn%1 E‘neﬁ
directly or in¢loding)tbossl @SCI@bﬂdalp@alna‘Lew -affiniy ranpbwdbtﬁsgmmb]ryabmé aptigeh are
i mpl anted i @icﬁvl?%dp@ﬁﬁ %‘tdls(s§8§te r?acgtg %ﬁrea@%%ﬂﬁff ’}mg-anﬁ%@&%s %@@er@i&ﬂ

o] ¢hni va ci ng

5, 283, 187). e are a variet ues or. 1ntrod

nucl ei ¢ aci d4nd gpiseen; tstee aeértrsd torﬁentlécbwmadeggqraﬁyvmlérrﬁr methedroaf V\/net her
the ngsl ei ¢ AGsarinS bimdifiOaffinity 248 fkabivadni e A€ why Wradhiellchs benuseli tfep or i n
vivo in the cells of the intended host. Technrques suitable for the
transfer of nucleic acid into mammalian cells in vitro include the use of

| i posones, el ectroporation, mcroinjection, cell fusion, DEAEdextran, the
cal ci um phosphate precipitation nethod, etc. A commonly used vector 5for ex
vivo delivery of the gene is a retrovirus. The currently preferred in vivo
nuclerc acrd transfer technrques |nclude transfectron W th vrral vectors

o o o S - . e o




10 to provide the nucleic acid source with an agent specific for the target
cells, such as an anti body specific for a cell-surface nmenbrane protein on
t he targewoceldo1031l i gand for a receptor on the target ee€erEP2@tm6228er e

| i posonmes are enpl oyed, proteins that bind to a cell-surface nmenbrane
protein associated with endocytosis may3fge used for targeting and/or to
facilitate uptake, e.g. capsid proteins or fragnents thereof 15 tropic for
a particular cell type, antibodies for proteins that undergo

i nt er nal i zatpguoposenoftthe prasegnt iavehtipn Rpeciis itlhatative agdexdnnil armeeibodinaents

| ocal i zatio e techni que of

recept or-ne Pf;‘@gﬁgﬁg(@ﬁ@% (gggl}fgﬁlﬁsl‘nl ;Hsegérr}db%aé&ﬂ{‘eof?ﬁ%\xé le, by Wi et al., |

Bi ol . Chem 262:4429-4432 (1987 ,and \Wagner et al., PNAS USA 87: 3410 3414
(1990) . Genénnﬁti%eﬁ@oélﬁtﬁngeﬂlé &t Ay Ked orbisd| accarding 30 Hiss EPEBERN 1§ or

exanpl e, in Andeady @Tracﬁ'élabel&; hea- @&ﬁn@ﬁ&aﬁ%ﬁb@%&?&mﬁﬂ%ﬂl@tﬂ&?@d 25673.

An ant |- cancer t ma mbi ned in._a pharnaceuti.c at i.on

or mil &1 1 on et OE ARG BGBEh T g e B ROTIDE BatoTOBSE one
addi ti onal ca@myo&bmtlhaammn@afﬁm@amfcmsrfbopemgenas mél'daeredtbyl aqslibratig

addi ti onal f 1 roqul.atd on or
dosi ng regi frpe?aﬁp‘%lr%g% elgr?1 IB{H%F C&t&%n&ﬁﬁ{ ﬁu Ijr Pa%ele iVIe ?Iggﬂ f(ﬁ% E%@%&éﬁa

ant agoni st durapos |scme§mfsmtﬂbek6rlatntlgfmeyhem@an@mnadmgmqk@ltgeawlémn @dchatot her
The at | eaﬁanﬁﬂ@dﬁ&’&a‘téd ;95!@' sé‘eoggmmfin@?&l be A3,/CBRICINEIBPRYL 1@99’0}2
cytotoxic agent, ‘a cyfokine rowth inhibitory en an anti -"hor rmnal
agent 10an  3otahfish C%W&F%ﬁefﬁf eheagpet ml&FPUé‘?{tIPla‘le@ﬁlah’g@F Jgeknodogigredtc.) and
conbi nat i onsiré bedteDbverhight With 8Cud/8s of h&afturihahii- H@b@ﬁﬁﬂédy (TpPAIABS | ON i N

anount s t hat. fective for t 0 nt end ha
Composi t1 on B &R hriga e iILO e sl E Ry ot BURUE R NER)) ay
al so conpri devaet banampaltungal iny PBSf éat itwe @mmbivat hafrs s st -tempqzrhmsdzl C

t, h t
agent, 2 ChoumAGARRYSAGCATEho BN R A0 D8 R0 By YOOI 0
i s anlanti - VEGEaahgsbogymixad witesestal ddagensorfe E@I@hof I erght @mmmdteng a

therapeutic gt hedweat B@fhetdﬂﬁnvEGFadﬁhboa{E@ibmt PPNt drty OTBmEF IR et
the at | east__one add |t|on [o]0] ﬂfg is an anti ‘é‘ﬁ{a t hat ble?1 a cancer
cel | surface irRer2% (Y] é EW% iteresids ghen) iagdiatednavesiant ingwaYer 5
conpound is tﬂhmmbatrokﬂm camtmh@ﬂy,a 1bigRs perzath@ly. (b ogdt 65 Hrdﬁrrg&@bnsmge that

CGenent ech, |nc... .South = an | east
S T R e L
Genengeéch, Ifoc.incuBatikrh aSamﬁrmm@emﬁ (€4, ®eeorldSh@9)IPHUS solutinn am then

embodi ment, gﬁﬁv@& aﬂ&%l&@%vagﬂé’dh&gﬁﬁ%hem%ww, mé‘@“{“ E{Rﬁ%tahﬂﬁ her a

naked anti bo or an addi ti onal

t hird, fourt 3S. fWh%thesnlé;&@hheafmdrﬁédgﬁQ)rtl/wglﬂ ef sgpiglhant MICB&MT@% on of
such second Pabf@drﬂ}its ddaed, tahd the plates afd ¢duRtedWn MPOPCOWNPOH} ﬁﬁm@%ﬁﬁt@f naked
or as an AD(E lecam ous | treatln q% nﬁ ﬁlﬂmc Srﬁ‘;? {lder her

t her apeut i ¢ ‘F&g Qr feR IB’&’BEﬂSd ARV KRY YIS jeac f gtye HePlueiad

adm niStr at |t0a0%fofana{E@tandlag@m dosanfior usineempatievd biadieg aksags udi ng
without 15 limtation radiation therapy and/ or bone marrow and peri pher al
bl ood transp C t C i , Oor a
growt h i nhi b%‘?‘gﬁﬁn%ggg‘{“%hfﬁ eﬁ%%‘&%]?éﬁ't th%gﬁﬁb%dﬁd Q@g@g H({ bg (F)) t| C
agent is an sagfeer-plesmen respAna@ 4saYs wn&@BM@O&EckﬂOQQ orﬁ&IA&@h@ -8000

cycl OphOSphe}H@tHﬁnenW@FA@éYéjW%k’&keﬁﬁa@z NaFt 2P Glibh intHRSII b d’h%g@n CM5
vincristine (ONCOVINTM , prednisQ

i munot her af@iRs s @uaq%p%{gseamtﬁ @@&Bﬂa Vi qtmn(eéhéateg HEﬁ&Phomsyr
OWNI TARGTM) .chifjze GOMH, naBilAgore hemgy ey betiagal ni si@r eN-ay laNSJ m(BI aneous
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The conbi nation therapy may provide "synergy" and prove "synergistic", i.e.
the effect achieved when the active ingredients used together is greater

t han t he worenefo1vdse ef fects that results from using thePCcompoun®ds2231
separately. A synergistic effect may be attai ned when the active
ingredients are: (1) co-fornulated and 35L0 adm ni stered or delivered

simul taneously in a conbined, unit dosage fornul ation; (2) delivered by
alternation or in parallel as separate formulations; or (3) by sone other
regi men. Wheh. 78eiNivier €1 i) akd e1jecaed unPBSewalpy) 05&% SHMEENi 20 Mesiefabmot may be
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15be treated herein. Crystallized forns of the antagoni st are al so
contenpl ated. See, for exanple, US 2002/0136719A1. The formul ati on herein
may al so worheiaossor e t han one active conpound (an addi PCoERRO1A®EIB(S) as
not ed above), preferably those with conplenentary activities 20 that do
not adversely affect each other. The tyme and effective anmobunts of such
nmedi canent s depend, for exanple, on the anount and type of VEGF ant agoni st
present in the fornulation, and clinical paranmeters of the subjects. The
preferred subim alstit 2006 areaagrethbd spowrdohotretteathan ebolttl®actnd/ier gregieedi ent s
may al so be fiy 51%8%@%,'21@ a%xg&i%ﬁ%?ﬁié' BhdHoE AR Erent Ok méeﬁat%fﬁmi’écﬁle. by
coacervation techniques or by 1nterfacial polyneri Zat n, tor exanple,
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prepared. Sui I f i re S par ati ons incl ude

sem - per magpgfg%ﬁrlﬁélg??%fg&ggﬁ elltzél‘]h%gsrd;% %%)ialgggto yﬁéfds containing the
antagoni st, which matrices are in the formof shaped articles, e.g. filns,
or m cr ocapsul disordexarpissasst issanytcandidign ithat swstd benefit few treaggent Wiied ude
pol yesters, JydiR@ehSedfl®or @XARR 6f ROy ERidDY dhaxyehiyl chRhRaglyhake) . or
pol y(vi nyl al coh(i‘%)) ol yl acil des (U. S. .copol

, .poly Pat. No. 3,773,919), nmers of
Lgl ut afi ¢ additPrdsiz oy diseasyt incluging s pathelagicyleprdigiont &héCtJEhRFF‘é‘ﬁ%QSGitK‘i/I
acetate, degnatabl e ktactiserdacitqgéytional Nondirhiding c@hpsr s giveddedstot e LUPRON
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articlles of inB#umaenuianmeloglsmdmnibsriagsi@seneststelaiad\disrdesh. Such kits can
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means2fay copficse a esfpnin taes topabneerlasticycdi awsvtivrer Rielifefatopi t ope
that does najhegrMiBich@it@®r Beni@N &ndaf pibehndeRsisRhddhm@rk chitarld tfsSles.

conpound. . ch kit wll typically conpprise the .container, described above
and one or noke SMer 65 ai ﬁ@}cgr%‘anp??eéli PEPIHEREYS T R

commer ci al atigrdesandtamdpbimnot motlalidiexdudivd dseteferreditd bemeirs, filters,
needl es, syringes, and package inserts with instructions for use. A | abel

may be pres t Nnt.ad. i DAy, cat ; e . is
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the inventi g Rave & AMERalclRl bRRRAUNEREd tof chi¢Richd 1 tHaBRAbtoh, @ Kit
conprising a container E%%Fllgabel on sai d contai ner, a conposition

an
cont ai ned wiseHRas Ad I eMorgyRartiguhary RramRlph i £idn ARy dadude
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unnodi f i ed @E‘tﬁc?a“afﬁﬁ ARSI Ok e TURG) e ARSPY SREIMSHE Poe Wiy t he
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_Se‘é GOT I NSRRI e 3N GalRbiffeb @Al cdifter)PhARAAl B daRAGHSLAE LS, frefRpUNd(S) -
pancreatic cancer) , glioblastoma, cervical cancer, ovarian cancer, liver cancer,
bladder cancer, hepatoma, breast cancer (including locally advanced, recurrent or

metastatic HER-2 negative breast cancer, colon cancer, colorectal cancer,



O her optional conponents of the kit include one or nore buffers (e.g.,
dilution buffer, etc.), other reagents such as carrier (e.g., dextran,

al bum n) .wai2oe/meds1al so i ncl ude instructions for interpPeriRrgotiioe228esul ts
obtai ned using the kit. EXAMPLES 5The foll ow ng exanples are provided to
illustrate, but not tolimt the presemly clained invention. Exanple 1:
In the AVADO trial (B017708), patients with untreated |ocally advanced,
recurrent or netastatic HER 2 negative breast cancer were random zed to
docet axel 1G@domeétrimhdémizemphaisardevas, salival glang cagiﬂoglaekéinyy 8r weeksn(ar=248) ,
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docet axel thgnay, lte)glrz&étggmﬁogla %Jli}eﬂﬁ@r(tAq}LQr %ﬁﬁg’&eﬁel‘éﬁkedﬁfa VEGFR2

relative to control rker pati ent

popul aPi on, HErBhselbiastis Igpkenypigan ﬁ@ﬁgraélg@mnlympé\ep@ufqraw disprdeesponse
to the addi tpmnmfasheéaasg maﬁ@asagsle K RrattdhedsaR¥ate MW@ PakdBibSes,

exhi biting h nbi ned ex evel A and, VEGFR2 25

el a1 ve. o GOt (BIcR RaYEE SGEER M Haein  HE) e e SOHEPREr mat | ent
popul ati on, denonstrated a prolonged progression free survival in response
to the addi tTienteod Yrewiacioplastd compdotet’a )oel“anﬂileam:ey cohlposiddnt ioorfianpat i ent s

exhi bi ting aﬂ&g a2 8&”*9&?8% ﬁngp%%lt@ﬂ Js@f‘ﬁ? | en%t}ég %nF lrﬁ: &l Qa{s{ ve to

control |eve erm ne rated a
prol ohged praskcirieel tb‘?r@@quélgsﬂg@ﬁt fere’ @mlsw\?ﬁrv@gent n E@gwéﬁtﬁs@f ﬂ@r?tplti@maddl tion

of bevaci zurgpn O(agf?-%@ﬁc%}(eigeﬁt@f/bﬁdi‘&'de bR 20 12hi Q020 1ECT/ fRBRBIbl £HEgE31 - 67
- Patients and | nmun Clgﬁ@ thods A total of 736 patients R%rtICI pat ed

in the BO177268"8+81aYy! HONOMEP SRS AFNESPREMSSOE 1BF2H AR ISEAPY ci pant s
wer e avai | akinéi-dn@logbhed s nkeis, amaLlyﬁlpﬁangTdsg%nMQgeme LIOPIAR en®t ia68- of t he
enal ni

ahi ch o bi QHIEePecaRa tt: R s 31 Bl Cans” prBb e R ED i o
1B. Tabl e | AntiBaR20 amodleay acepeddrsil gowtl fasmamkeptaeVBGHRD hetagonist (e.g.,
a tyrosine kinase inhibitor), HER1/EGFR inhibitor (e.g., erlotinib (Tarceva'™),
platelet derived growth factor inhibitors (e.g., Gleevec™ (Imatinib Mesylate)), a
COX-2 inhibitor (e.g., celecoxib), interferons, cytokines, antagonists (e.g.,
neutralizing antibodies) that bind to one or more of the following targets ErbB2,
25 ErbB3, ErbB4, PDGFR-beta, BlyS, APRIL, BCMA VEGF, or VEGF receptor(s),
TRAIL/Apo2, and other bioactive and organic chemical agents, etc. Combinations

thereof are also included in the invention.

As used herein, “treatment” refers to clinical intervention in an attempt to alter the
natural course of the individual or cell being treated, and can be performed either
30 for prophylaxis or during the course of clinical pathology. Desirable effects of
treatment include preventing occurrence or recurrence of disease, alleviation of
symptoms, diminishment of any direct or indirect pathological consequences of the
disease, preventing metastasis, decreasing the rate of disease progression,
amelioration or palliation of the disease state, and remission or improved prognosis.
35 In some embodiments, antibodies of the invention are used to delay development of

a disease or disorder.



N=396 bi omar ker uneval uabl e N=334 Sex Femal e 396 (100% 334 (100% n 396
334 Random zed treat nent pl acebo + docetaxel 129 (33% 109 (33%
bevaci zurmb 20i2/6035y/ kg) + docetaxel 129 (33% 118 (35% Po@ExERed1zonEbd1 (15
ng/ kg) + docetaxel 138 (35%
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An "effective amount" refers to an amount effective, at dosages and for periods of

time necessary, to achieve the desired therapeutic or prophylactic result.

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,

5 sex, and weight of the individual, and the ability of the substance/molecule, agonist
or antagonist to elicit a desired response in the individual. A therapeutically
effective amount is also one in which any toxic or detrimental effects of the
substance/molecule, agonist or antagonist are outweighed by the therapeutically
beneficial effects. The term “therapeutically effective amount” refers to an amount

10 of an antibody, polypeptide or antagonist of this invention effective to “treat” a
disease or disorder in a mammal (aka patient). In the case of cancer, the
therapeutically effective amount of the drug can reduce the number of cancer cells;

reduce the tumor size or weight; inhibit (i.e., slow to some extent and preferably

stop) cancer cell infiltration into peripheral organs; inhibit (i.e., slow to some extent

15 and preferably stop) tumor metastasis; inhibit, to some extent, tumor growth;
and/or relieve to some extent one or more of the symptoms associated with the

cancer. To the extent the drug can prevent growth and/or kill existing cancer cells,

it can be cytostatic and/or cytotoxic. In one embodiment, the therapeutically
effective amount is a growth inhibitory amount. In another embodiment, the

20 therapeutically effective amount is an amount that extends the survival of a patient.
In another embodiment, the therapeutically effective amount is an amount that
improves progression free survival of a patient. “Progression free survival” as used

herein refers to the length of time during and after treatment during which,
according to the assessment of the treating physician or investigator, the patient’s

25 disease does not become worse, 7.e.,, does not progress.

A "prophylactically effective amount" refers to an amount effective, at dosages and
for periods of time necessary, to achieve the desired prophylactic result. Typically
but not necessarily, since a prophylactic dose is used in subjects prior to or at an
earlier stage of disease, the prophylactically effective amount is less than the

30 therapeutically effective amount.

The term "cytotoxic agent" as used herein refers to a substance that inhibits or
prevents the function of cells and/or causes destruction of cells. The term is

. . . . . 211 131 125
intended to include radioactive isotopes (e.g., At" ", I, '™, Y”?, Re'™® Re'™,
153 Bi212

2 2

Sm P** and radioactive isotopes of Lu), chemotherapeutic agents e.g.

35 methotrexate, adriamicin, vinca alkaloids (vincristine, vinblastine, etoposide),
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WO 2012/010551 PCT/EP2011/062231

-39

doxorubicin, melphalan, mitomycin C, chlorambucil, daunorubicin or other
intercalating agents, enzymes and fragments thereof such as nucleolytic enzymes,
antibiotics, and toxins such as small molecule toxins or enzymatically active toxins
of bacterial, fungal, plant or animal origin, including fragments and/or variants
5 thereof, and the various antitumor or anti-cancer agents disclosed below. Other
cytotoxic agents are described below. A tumoricidal agent causes destruction of

tumor cells.

A "chemotherapeutic agent" is a chemical compound useful in the treatment of
cancer. Examples of chemotherapeutic agents include alkylating agents such as
10 thiotepa and CYTOXAN® cyclosphosphamide; alkyl sulfonates such as busulfan,
improsulfan and piposulfan; aziridines such as benzodopa, carboquone, meturedopa,
and uredopa;, ethylenimines and methylamelamines including altretamine,
triethylenemelamine, trietylenephosphoramide, triethiylenethiophosphoramide and
trimethylolomelamine; acetogenins (especially bullatacin and bullatacinone); delta-
15 9-tetrahydrocannabinol (dronabinol, MARINOL®); beta-lapachone; lapachol,
colchicines; betulinic acid; a camptothecin (including the synthetic analogue
topotecan (HYCAMTIN®), CPT-11 (irinotecan, CAMPTOSAR®),
acetylcamptothecin, scopolectin, and 9-aminocamptothecin); bryostatin; callystatin;
CC-1065 (including its adozelesin, carzelesin and bizelesin synthetic analogues),
20 podophyllotoxin, podophyllinic acid; teniposide; cryptophycins (particularly
cryptophycin 1 and cryptophycin 8); dolastatin, duocarmycin (including the
synthetic analogues, KW-2189 and CB1-TM1); eleutherobin; pancratistatin, a
sarcodictyin; spongistatin; nitrogen mustards such as chlorambucil, chlornaphazine,
cholophosphamide, estramustine, ifosfamide, mechlorethamine, mechlorethamine
25 oxide hydrochloride, melphalan, novembichin, phenesterine, prednimustine,
trofosfamide, uracil mustard; nitrosureas such as carmustine, chlorozotocin,
fotemustine, lomustine, nimustine, and ranimnustine; antibiotics such as the
enediyne antibiotics (e. g., calicheamicin, especially calicheamicin gammall and
calicheamicin omegall (see, e.g., Angew. Chem Intl. Fd. Engl., 33: 183-186
30 (1994)); dynemicin, including dynemicin A; an esperamicin; as well as
neocarzinostatin chromophore and related chromoprotein enediyne antiobiotic
chromophores), aclacinomysins, actinomycin, authramycin, azaserine, bleomycins,
cactinomycin, carabicin, carminomycin, carzinophilin, chromomyecinis,
dactinomycin, daunorubicin, detorubicin, 6-diazo-5-oxo-L-norleucine,
35 ADRIAMYCIN® doxorubicin (including morpholino-doxorubicin,

cyanomorpholino-doxorubicin, 2-pyrrolino-doxorubicin and deoxydoxorubicin),
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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-
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,
10 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;
15 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"-
20 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
25 nanoparticle formulation of paclitaxel (American Pharmaceutical Partners,
Schaumberg, Illinois), and TAXOTERE® doxetaxel (Rhone-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;
30 vincristine (ONCOVIN®); oxaliplatin; leucovovin; vinorelbine (NAVELBINE®);
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
35 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
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leucovovin. Additional chemotherapeutic agents include the cytotoxic agents useful
as antibody drug conjugates, such as maytansinoids (DM1, for example) and the
auristatins MMAE and MMAF, for example.

“Chemotherapeutic agents” also include “anti-hormonal agents” that act to regulate,

5 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 and selective estrogen

receptor modulators (SERMs), including, for example, tamoxifen (including
NOLVADEX®  tamoxifen), EVISTA®  raloxifene, droloxifene, 4-

10 hydroxytamoxifen, trioxifene, keoxifene, LY117018, onapristone, and
FARESTON® toremifene; anti-progesterones; estrogen receptor down-regulators

(ERDs); agents that function to suppress or shut down the ovaries, for example,
leutinizing hormone-releasing hormone (LHRH) agonists such as LUPRON® and
ELIGARD® leuprolide acetate, goserelin acetate, buserelin acetate and tripterelin;

15 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)-imidazoles,
aminoglutethimide, MEGASE® megestrol acetate, AROMASIN® exemestane,
formestanie, fadrozole, RIVISOR® vorozole, FEMARA® letrozole, and

20 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
acid/zoledronate, FOSAMAX® alendronate, AREDIA® pamidronate, SKELID®
tiludronate, or ACTONEL® risedronate; as well as troxacitabine (a 1,3-dioxolane

25 nucleoside cytosine analog); antisense oligonucleotides, particularly those that
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,

30 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.

A "growth inhibitory agent" when used herein refers to a compound or composition
35 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
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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 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, 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 et al.
(WB Saunders: Philadelphia, 1995), especially p. 13. The taxanes (paclitaxel and
docetaxel) are anticancer drugs both derived from the 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.

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 primates) for which

treatment is desired. Most preferably, the patient herein is a human.

A “subject” herein is any single human subject, including a patient, eligible for
treatment who is experiencing or has experienced one or more signs, 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) 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 commenced).
Such "naive" subjects are generally considered to be candidates for treatment with

such additional agent(s).

121. 2
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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 unacceptably toxic to a subject to

which the formulation would be administered.

5 A “sterile” formulation is aseptic or free from all living microorganisms and their

spores.

A “package insert” is used to refer to instructions customarily included in
commercial packages of therapeutic products or medicaments, that contain
information about the indications, usage, dosage, administration, contraindications,
10 other therapeutic products to be combined with the packaged product, and/or

warnings concerning the use of such therapeutic products or medicaments, ezc.

A "kit" is any manufacture (e.g. a package or container) 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 invention. The

15 manufacture is preferably promoted, distributed, or sold as a unit for performing
the methods of the present invention.

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
20 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

25 cancer, ovarian cancer, or melanoma, tuberculosis (TB), efc.

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
30 above regarding toxicity, and are preferably infection, cancer, heart failure, or

demyelination.

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
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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
5 of an analytical assay to determine whether a specific therapeutic regimen using an

anti-cancer agent, such as anti-VEGF antibody, should be performed.
II1. Methods

The present invention provides methods for identifying patients who may benefit
from treatment with an anti-cancer therapy comprising a VEGF antagonist,
10 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 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

15 The methods comprise determining an expression level of unmodified VEGF in a
sample obtained from the patient, wherein a level of unmodified VEGF 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
VEGEF antagonist, that the patient has increased likelihood of benefit from the anti-

20 cancer therapy, or that the patient is more likely to be responsive to treatment with
the 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
25 of unmodified VEGF at or above a reference level, and administering an effective
amount of 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.
30 A. Detection Methods

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
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of the invention, a patient could provide a blood sample before treatment with anti-
cancer therapy comprising a VEGF antagonist and the level of unmodified VEGF
in the sample could be determined and compared to the level of unmodified VEGF
in a reference sample or to a predetermined reference value, respectively. Patients
5 with an increased level of unmodified 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 detecting protein expression (such enzyme immunoassays) and
biochemical assays detecting appropriate activity. Determination of expression or
10 the presence of such biomarkers in the samples is predictive that the patient
providing the sample will be sensitive to the biological effects of a VEGF
antagonist. Typically an expression level of unmodified VEGF 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 VEGF antagonist.

15 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

20 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,

25 particularly if all or most of the other obvious treatment options have failed, or if

some synergy is anticipated when given with another treatment.

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 respond
30 effectively to treatment with an anti-cancer therapy comprising a VEGF antagonist,
comprising assessing the level of unmodified VEGF in the sample; and predicting
the sensitivity of the patient to inhibition by a VEGF antagonist, wherein an
expression level of unmodified VEGF at or above a reference level correlates with
high sensitivity of the patient to effective response to treatment with a VEGF

35 antagonist.
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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,

5 e.g., metastatic pancreatic cancer), gastric cancer and lung cancer, and 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 these cells, may be

used in the methods of the present invention. In the methods of this invention, the

10 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

15 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 citrate-plasma. In one

20 embodiment the sample is EDTA-plasma.

The sample may be frozen, fresh, fixed (e.g. formalin fixed), centrifuged, and/or
embedded (e.g. paraffin 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,
25 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 unmodified VEGF

Unmodified VEGF protein can be detected using any appropriate method known in
30 the art. Preferably an antibody will be used having at least the preferential binding
properties to unmodified VEGF as compared to modified VEGF as MAB 3CS5,
which is commercially available from RELIATech GmbH, Wolfenbittel, Germany.
For example, tissue or cell samples from mammals can be conveniently assayed for
the unmodified VEGF protein using Westerns, ELISAs, etc. Many references are
35 available to provide guidance in applying the above techniques (Kohler ef al.,
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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,

5 Boca Raton, FL, 1982); and Zola, Monoclonal Antibodies: A Manual of Techniques
pp. 147-1 58 (CRC Press, Inc., 1987)).

2

If reference is made to the detection or level of unmodified VEGF this means that
unmodified VEGF-molecules (isoforms or cleavage products) as e.g. bound by
MAB 3C5 are measured.

10 As to detection of unmodified 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 to
unmodified VEGF as compared to modified VEGF, e.g. as naturally occurring in a
patient’s sample. Preferably unmodified VEGF is detected using an antibody

15 specifically binding to unmodified VEGF, i.e., with an antibody having at least 3-
fold higher sensitivity for unmodified VEGF165 as compared to modified
VEGF165. Such at least 3-fold higher sensitivity for unmodified VEGF is assessed
by comparing VEGF 165 recombinantly produced in E. coli (purity at least 90% by
SDS-PAGE and concentration determined by OD 280nm) and VEGFI165

20 recombinantly produced in HEK cells (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 the HEK-produced material is only one third or
less of the signal as obtained with the E. coli-derived material, then unmodified
VEGEF is detected with an at least 3-fold higher sensitivity. As the skilled artisan

25 will appreciate the signal is preferably read of at about 50% of the maximal signal.
Preferably in this assessment the assay of example 3 is used. Also preferred the
antibody specifically binding to unmodified VEGF (VEGF165 ex E. coli) is an
antibody that detects unmodified VEGF with and at least 4-fold, 5-fold, 6-fold, 7-
fold, 8-fold, 9-fold or 10-fold higher sensitivity as compared to the modified VEGF

30 material (VEGF165 ex HEK cells).

In one preferred embodiment unmodified VEGF is specifically detected using an
antibody having at least the same binding preference for unmodified VEGF as
compared to modified VEGF as MAK<VEGF-A>M-3C5-18.
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The preferred hybridoma cell line according to the invention, the hybridoma cell
line MAK<VEGF-A>M-3C5-18, was deposited, under the Budapest Treaty on the
international recognition of the deposit of microorganisms for the purposes of
patent procedure, with Deutsche Sammlung von Mikroorganismen und

5 Zellkulturen GmbH (DSMZ), Germany:
Cell line Deposition No. Date of Deposit
MAK<VEGF-A>M-3C5-18 [to be assigned] 2011-06-29

The present invention relates to the hybridoma cell line MAK<VEGF-A>M-3CS5-
18 deposited with the DSM under accession number ... (to be assigned) on June 29,
2011.

10 The present invention relates to the monoclonal antibody produced by the
hybridoma cell line MAK<VEGF-A>M-3C5-18 deposited with the DSM under

accession number ... (to be assigned) on June 29, 2011.

In one embodiment the relative sensitivity for or preferential binding of an antibody
to unmodified VEGF is assessed in a sandwich immuno assay, wherein the
15 antibody to unmodified VEGF is used as a capture antibody and a detection
antibody is used that binds to an epitope present on all major VEGF-isoforms or
cleavage products. In one embodiment the detection antibody will bind to an
epitope outside the epitope for MAB 3CS5, i.e., it will not bind to an epitope
comprised in a synthetic peptide spanning amino acids 33 to 43 of VEGF.
20 Preferably the detection antibody will bind to an epitope comprised in the amino
acids ranging from 1 to 32, from 44 to 105, to the last six amino acids of mature
VEGF 165, or to a conformational epitope not overlapping with the epitope bound
by MAB 3C5. In one embodiment the antibody specifically binding unmodified
VEGF165 as compared to modified VEGF has the property to bind to an epitope
25 comprised in a synthetic peptide spanning amino acids 33 to 43 of VEGF.

Appropriate specific antibodies specifically binding unmodified VEGF can be
obtained according to standard procedures. Usually an isoform of VEGF produced
recombinantly in E. coli or obtained synthetically e.g. by solid phase polypeptide
synthesis, or a peptide representing or comprising an epitope of VEGF produced
30 recombinantly in E. coli or obtained synthetically e.g. by solid phase polypeptide
synthesis will be used as an immunogen. Monoclonal antibodies can easily be
produced according to standard protocols and screened for reactivity with

unmodified VEGF and appropriate low cross-reactivity with modified VEGF. One
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convenient and preferred screening method is based on the use of VEGF165

recombinantly produced in E. coli (purity at least 90% by SDS-PAGE and

concentration determined by OD 280nm) and of VEGF165 recombinantly

produced in HEKcells (purity at least 90% by SDS-PAGE and concentration
5 determined by OD 280nm), respectively.

Various measurement methods for unmodified VEGF are at stake and, for example,
the sample may be contacted with an antibody specifically binding to unmodified
VEGF under conditions sufficient for an antibody-unmodified VEGF-complex to
form, and then detecting this complex. The presence of unmodified VEGF protein
10 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 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,
15 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 competitive binding assays. These assays also include direct

binding of a labeled antibody to a target biomarker.

Sandwich assays are among the most useful and commonly used assays. A number
20 of variations of the sandwich assay technique exist, and all are intended to be
encompassed by the present invention. Briefly, in a typical forward assay, an
unlabeled 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
25 specific binding pair, e.g. via the streptavidin-biotin binding pair. Preferably the
immobilized antibody will bind to unmodified VEGF. After a suitable period of
incubation, for a period of time sufficient to allow formation of an antibody-antigen
complex, a second antibody to VEGF is then added and incubated, allowing time
sufficient for the formation of another complex of antibody-antigen-second
30 antibody. The second or detection antibody may either be directly labeled with a
reporter molecule capable of producing a detectable signal or can be specifically
detected by a labeled detection reagent. In one embodiment the detection antibody
is labeled with a reporter molecule. Any unreacted material is washed away, and
the presence of unmodified VEGF is determined by observation of a signal
35 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
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P reporter molecule. Depending on the amount of target and the strength of the

35 reporter molecule signal, a competition by the target molecule may be detectable
directly via such labeled antibody. Alternatively, a second labeled antibody,



follows: Chip 1: VEGFA Chip 2: VEGFRL, VEGFR2, E-Selectin Chip 3: PLGF 15
The followi ng anti bodies were used for the different assays: Anal yte
Capt ur e awmoOi2brdyodsnuf act urer Detection anti body Manuf aeCurmEPro1vEGRAL
<VEGF- A>M 3C5 Bender RELI ATech <VEGF>M 26503 R&D Systens VEGFR1 <VEGF- R1>M
49560 Roche Di agnostics <VEG-- R1>M 49543 Roche Di agnostics VEGFR2
<VEGF- R2>M 89115 R&D Systens <VEG-- R2>MB9109 R&D Systens E-Sel ectin
<E- Sel ecti n>M BBI G E5
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,
5 provides an analytically identifiable signal which allows the 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.

In the case of an enzyme immunoassay, an enzyme is conjugated to the second
10 antibody, generally by means of glutaraldehyde or periodate. As will 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
15 are generally chosen for the production, upon hydrolysis by the corresponding
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
20 antibody-molecular marker complex, allowed to bind, and then the excess reagent
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
25 amount of unmodified VEGF which was present in the sample. Alternately,
fluorescent 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 the light energy, inducing a state to excitability in the molecule,
30 followed by emission of the light at a characteristic color visually detectable with a
light microscope. As in the EIA, the fluorescent labeled antibody is allowed to bind
to the first antibody-molecular marker complex. After washing off the unbound
reagent, the remaining tertiary complex is then exposed to the light of the
appropriate wavelength, the fluorescence observed indicates the presence of
35 unmodified VEGF. Immunofluorescence and EIA techniques are both very well

established in the art. However, other reporter molecules, such as radioisotope,
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nmeasur a

VEGFR2 ( ng/ rHor use in detection of unmodified VEGF, kits or articles of manufacture are also

10

15

20

25

30

provided by the invention. Such kits can be used to determine if a subject will be
effectively responsive to an anti-cancer therapy comprising a VEGF antagonist.
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 probe that is
or can be detectably labeled. Such probe may be an antibody specific for
unmodified VEGF protein.

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 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.

The kits of the invention have a number of embodiments. A typical embodiment is
a kit comprising a container, a label on said container, and a composition contained
within said container, wherein the composition includes an antibody that
preferentially binds unmodified VEGF and the label on said container indicates that
the composition can be used to evaluate the presence of unmodified VEGF in a
sample, and wherein the kit includes instructions for using the antibody for
evaluating the presence of unmodified VEGF 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.

Other optional components of the kit include one or more buffers (e.g., block buffer,
wash buffer, substrate buffer, efc.), other reagents such as substrate (e.g.,

chromogen) that is chemically altered by an enzymatic label, epitope retrieval

VEGFA (pg/ nL)

in
h
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322. 63 WO 2012/010551 PCT/EP2011/062231

-53-

solution, control samples (positive and/or negative controls), control slide(s), efc.

Kits can also include instructions for interpreting the results obtained using the kit.

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
5 binding to a solid support) that binds to VEGF and (2) a second, different antibody
that preferentially binds to unmodified VEGF, respectively. Preferably the later
antibody is labeled with a reporter molecule. Of course it is also possible to
exchange the first for the second antibody and vice versa, when designing such

assay.

10 In further specific embodiments, 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 unmodified VEGF; (2) a second, different antibody
that binds to VEGF and (3) a third, different antibody that specifically binds the

second antibody and is labeled..

15 B. Methods of Treatment

Some methods of the invention further comprise administering a VEGF antagonist
to a patient with an increased level of unmodified VEGF 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
20 be adjusted to provide the optimum desired response (e.g., a 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.

A physician having ordinary skill in the art can readily determine and prescribe the
25 effective amount of the pharmaceutical composition required, depending on such
factors as the particular type of anti-cancer agent. For example, the physician could
start with doses of such anti-cancer agent, such as an anti-VEGF-A antibody,
employed in the pharmaceutical composition at levels lower than that required in
order to achieve the desired therapeutic effect and gradually increase the dosage
30 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.



4.58 20.38 Table 3 presents the results of the analysis of the association
of VEGFA or VEGFR2 wth treatnent effect on progression free survival. WO
2012/ 010580RCR/EPZD11/ 062231 - 73 - Table 3: Low dose PCHEPAO3H622BIR
(95%1) Interaction p-value HR (95%Cl) Interaction p-value VEGFA | ow 0. 96
(0.62 - 1.48) P=0.0136 0.86 (0.56 - 1.32)- P=0.0808 VEGFA high 0.52 (0.33
-0.81) 0.49(0.31 -0.76)

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, 7.e., treatment for the first

5 two exposures, and preferably all exposures, is with one type of anti-cancer agent,
for example, an antagonist that binds to VEGF, such as an anti-VEGF antibody,

e.g., all with bevacizumab.

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
10 may be conjugated with another molecule for further effectiveness, such as, for

example, to improve half-life.

One preferred anti-cancer agent herein is a chimeric, humanized, or human

antibody, e.g., an anti-VEGF antibody, and preferably bevacizumab.

In another embodiment, the VEGF antagonist (e.g., an anti-VEGF antibody) is the

15 only medicament administered to the subject.

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 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

20 infusions.

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 measuring
reduction in tumor size, using imaging techniques, such as radiography and/or MRI,
25 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 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.

30 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 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
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g QO ) agent(% 1nc1uc?e 2for 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.

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
15 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.

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
20 heretofore-employed dosages. If such additional agent(s) are 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.

For the re-treatment methods described herein, where an additional agent(s) is
25 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
30 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.



X, norm(x,)= mad(l og 2(x)) 10Wiere mad is the nedi an absol ute devi ation
adjusted by a factor of 1.4826. Table 4: Association with treatnent effect
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versus Placebo HR (95%1) Interaction p-value HR (95%Cl) Interaction

p-val ue VEGFA & VEGFR2 low 1.1 (0.72,1.69) 0.0077 0.84 (0.54, 1.3) 0.0580
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(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)

5 simultaneously exert their biological activities.

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
10 administration is also contemplated. In addition, the 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).

If multiple exposures of anti-cancer agents are provided, each exposure may be
15 provided using the same or a different administration means. In one embodiment,
each exposure is by intravenous administration. In another embodiment, each
exposure is given by subcutaneous administration. In yet another embodiment, the

exposures are given by both intravenous and subcutaneous administration.

In one embodiment, the anti-cancer agent such as an anti-VEGF antibody is
20 administered as a slow intravenous infusion rather than an intravenous push or
bolus. For example, a steroid such as prednisolone or methylprednisolone (e.g.,
about 80-120 mg i.v., more specifically about 100 mg i.v.) is administered about 30
minutes prior to any infusion of the anti-VEGF antibody. The anti-VEGF antibody

is, for example, infused through a dedicated line.

25 For the initial dose of a multi-dose exposure to anti-VEGF antibody, or for the
single dose if the exposure involves only one dose, 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

30 infusion rate is preferably reduced, e.g., to half the 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
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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 the antibody is
15 administered in a dose of about 0.4 to 1.3 grams at a frequency of 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 three doses, and/or is

administered within a period of about 2 to 3 weeks.

20 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 or more of the
medicaments that had been previously administered. Such drugs to which the

25 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-cancer
agent includes an antibody or immunoadhesin, such that re-treatment is

30 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

Once the patient population most responsive or sensitive to treatment with the

VEGF antagonist has been identified, treatment with the VEGF antagonist, alone or
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in combination with other medicaments, results in an improvement in the patients
suffering from 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 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.

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 anti-cancer
agent will be at the discretion of the attending physician. The mode of
administration, including dosage, combination with other agents, timing and
frequency of administration, and the like, may be affected by the diagnosis of a
patient's likely responsiveness to such anti-cancer agent, as well as the patient's
condition and history. Thus, even patients diagnosed with a disorder who are
predicted to be relatively insensitive to the anti-cancer agent may still benefit from
treatment therewith, particularly in combination with other agents, including agents

that may alter a patient's responsiveness to the anti-cancer agent.

The composition comprising an anti-cancer agent will be formulated, dosed, and
administered in a fashion consistent with good medical practice. Factors for
consideration in this context include the particular type of disorder being treated,
the particular mammal being treated, the clinical condition of the individual patient,
the cause of the angiogenic disorder, the site of delivery of the agent, possible side-
effects, the type of antagonist, the method of administration, 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.

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 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

1"
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weeks. The dose may be administered as a single dose or as multiple doses (e.g., 2

or 3 doses), such as infusions.

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
5 dose and scheduling is the result obtained, as indicated above. In some
embodiments, the anti-cancer agent is administered as close to the first sign,

diagnosis, appearance, or occurrence of the disorder as possible.

The anti-cancer agent is administered by any suitable means, including parenteral,
topical, subcutaneous, intraperitoneal, intrapulmonary, intranasal, and/or
10 intralesional administration. Parenteral infusions include 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.

15 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.

20 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

25 intracellular antibodies.

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
30 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
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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 compound of
25 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.

The at least one additional compound may be a chemotherapeutic agent, a
cytotoxic agent, a cytokine, a growth inhibitory agent, an anti-hormonal agent, an
30 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 agent a growth

35 inhibitory agent, a cytotoxic agent, or combinations thereof.
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simultaneously exert their biological activities.

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
30 chemotherapeutic agents or growth inhibitory agents, including 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 chemotherapeutic agents may be used
according to manufacturer’s instructions or as determined empirically by the skilled

35 practitioner. Preparation and dosing schedules for such chemotherapy are also
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butyl or benzyl alcohol; alkyl parabens such as methyl or propyl paraben; catechol;
resorcinol; cyclohexanol; 3-pentanol; and m-cresol); low molecular weight (less
than about 10 residues) polypeptides; proteins, such as serum albumin, gelatin, or
immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids
30 such as glycine, glutamine, asparagine, histidine, arginine, or lysine;
monosaccharides, disaccharides, and other carbohydrates including glucose,
mannose, or dextrins; chelating agents such as EDTA; sugars such as sucrose,
mannitol, trehalose or sorbitol; salt-forming counter-ions such as sodium; metal
complexes (e.g. Zn-protein complexes); and/or non-ionic surfactants such as
35 TWEEN™, PLURONICS™, or polyethylene glycol (PEG).
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Exemplary anti-VEGF antibody formulations are described in U.S. Patent Nos.
6,884,879. In certain embodiments anti-VEGF antibodies are formulated at 25
mg/mL in single use vials. In certain embodiments, 100 mg of the anti-VEGF
antibodies are formulated in 240 mg o,o-trehalose dihydrate, 23.2 mg sodium
5 phosphate (monobasic, monohydrate), 4.8 mg sodium phosphate (dibasic
anhydrous), 1.6 mg polysorbate 20, and water for injection, USP. In certain
embodiments, 400 mg of the anti-VEGF antibodies are formulated in 960 mg o,a-
trehalose dihydrate, 92.8 mg sodium phosphate (monobasic, monohydrate), 19.2
mg sodium phosphate (dibasic anhydrous), 6.4 mg polysorbate 20, and water for
10 injection, USP.

Lyophilized formulations adapted for subcutaneous administration are described,
for example, in US Pat No. 6,267,958. Such lyophilized formulations may be
reconstituted with a suitable diluent to a high protein concentration and the
reconstituted formulation may be administered subcutaneously to the mammal to

15 be treated herein.

Crystallized forms of the antagonist are also contemplated. See, for example, US
2002/0136719A1.

The formulation herein may also contain more than one active compound (an
additional agent(s) as noted above), preferably those with complementary activities
20 that do not adversely affect each other. The type and effective amounts of such
medicaments depend, for example, on the amount and type of VEGF antagonist
present in the formulation, and clinical parameters of the subjects. The preferred

such additional agent(s) are noted above.

The active ingredients may also be entrapped in microcapsules prepared, for
25 example, by coacervation techniques or by interfacial polymerization, for example,

hydroxymethylcellulose or gelatin-microcapsules and poly-(methylmethacylate)

microcapsules, respectively, in colloidal drug delivery systems (for example,

liposomes, albumin microspheres, microemulsions, nano-particles and

nanocapsules) or in macroemulsions. Such techniques are disclosed in Remington's
30 Pharmaceutical Sciences 16th edition, Osol, A. Ed. (1980).

Sustained-release preparations may be prepared. Suitable examples of sustained-
release preparations include semi-permeable matrices of 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
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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-vinyl acetate,
degradable lactic acid-glycolic acid copolymers such as the LUPRON DEPOT™
5 (injectable microspheres composed of lactic acid-glycolic acid copolymer and

leuprolide acetate), and poly-D-(-)-3-hydroxybutyric acid.

The formulations to be used for in vivo administration must be sterile. This is

readily accomplished by filtration through sterile filtration membranes.
V1. Kits

10 For use in detection of unmodified VEGF 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).
These kits may comprise a carrier means being compartmentalized to receive in
15 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 unmodified VEGF and another container means may
comprise a compound that specifically binds VEGF at an epitope that does not

20 interfere or overlap with the binding of the first compound..

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 inserts with
instructions for use. A label may be present on the container to indicate that the
25 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.

The kits of the invention have a number of embodiments. A 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
30 specifically bind(s) unmodified VEGF, and the label on said container indicates
that the composition can be used to detect of unmodified VEGF, and wherein the
kit includes instructions for using the compound(s) for detecting unmodified VEGF.
The kit can further comprise a set of instructions and materials for preparing and

using the compound(s).
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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.
EXAMPLES

The following examples are provided to illustrate, but not to limit the presently

claimed invention.

Example 1:
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, J. Clin. Oncol.,
24 May 2010 (e-published)).

Blood plasma baseline samples were available from 396 patients in this trial.

An investigation of the status of biomarkers related to angiogenesis and
tumorigenesis revealed that the expression levels of three biomarkers 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 determined in the entire
biomarker patient population, demonstrated a prolonged progression free survival
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 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 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 determined in the
entire patient population, demonstrated a prolonged prolonged progression free

survival in response to the addition of bevacizumab to docetaxel therapy.

8222 - 81

192140
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Patients and Immunochemical Methods

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

5 remaining patients for which no biomarker analysis was possible are provided in
Table 1A and Table 1B.

Table 1A: 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)
+ docetaxel

138 (35%)

107 (32%)

n 396 334
Age (years)

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
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biomarker biomarker
evaluable unevaluable
N=396 N=334
SD 14.097 14.185
SEM 0.708 0.780
Median 67.00 66.70
Min-Max 428 - 1356 37.5-1212
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
Median 10.00 15.00
Min-Max 0.3 -860.0 0.5-720.0
n 120 83
Table 1B: 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 1.35-2.42 129-233
n 396 331
Performance Status (ECOG)
0 247 (63%) 196 (60%)
1 143 (37%) 133 (40%)
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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

Number of Metastatic Sites

<3 209 (53%) 175 (53%)

>=3 183 (47%) 156 (47%)

n 392 331
Blood Plasma Analysis

Plasma samples were collected after randomization and before any study treatment
was administered. All samples were obtained from patients that were thereafter
5 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.

A total of 4.9 mLs of blood were drawn into a S-monovette® tube (and a citrated
plasma tube for the 16 patients anticoagulant therapy). They were mixed
10 immediately thereafter by gentle invertion of the tube and were centrifuged within

30 minutes at approximately 1500g in centrifuge (room temperature for 10



The baseline descriptive statistics of the biomarkers are presented in
Table 7. WD 2012/ 010551PCT/ EP2011/ 062231 - 84 - Table 7: Descriptive

St ati sti cwoab12Bitogsar ker Val ues (Baseline) Bionmarker Pl PCapR2Bu/6R3ICapC Al |
Patients Plasma VEGF at BLn (pg/nL) 357 355 712 Geonetric Mean 114 115 114
Arithrmetic Mean 170 181 175 SE 9.3 12.070-

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 stored in an upright

position at -70°C. In some cases, samples were stored at -20°C for up to one month
5 and then transferred to -70°C.

Samples were used for measurement of levels of VEGFA, VEGF receptor-1
(VEGFR1), VEGFR2, PLGF and E-SELECTIN using an Immunological
MultiParameter Chip Technology (IMPACT) from Roche Diagnostics GmbH.

IMPACT Multiplex Assay Technology

10 Roche Professional Diagnostics (Roche Diagnostics GmbH) has developed a
multimarker platform under the working name IMPACT (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 manufactured by procedures as

15 disclosed in EP 0939319 and EP 1610129. The chip surface was coated with a
streptavidin layer, onto which the biotinylated antibodies were then spotted for
every assay. For each marker, spots of antibodies were loaded in a vertical line onto
the chip. During the assay, the array was probed with specimen samples containing

the specific analytes.

20 The plasma volume required per specimen for measuring all markers on one chip
was 8 uL., which was applied together with 32 uLL 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 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%
25 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 finally detected with 40 pL of a
reagent buffer (62.5 mM TAPS pH 8.7, 1.25 M Nac(l, 0.5% bovine serum albumin,
30 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 transported into the detection unit, and a

charge coupled device (CCD) camera generated an image that was transformed into
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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 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 with VEGFR1 or VEGRF2 or VEGFA forms
heterodimers with PLGF), the 5 analytes were divided on three different chips as

follows:

Chip 1: VEGFA
Chip 2: VEGFRI1, VEGFR2, E-Selectin
Chip 3: PLGF

The following antibodies were used for the different assays:

Analyte Capture antibody | 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

Sample median was used to dichotomize biomarker values as low (below median)

or high (at or above median).

Hazard Ratio of treatment effect in sub-group of patients with high or low

biomarker levels were estimated with proportional hazard cox regression analysis.

In addition, proportional hazard cox regressions was used to evaluate the

association between biomarker level and treatment effect. The model included the




12 32 Nunmber of Max/ALQ 1 1 1 Table 8 presents the univariate anal ysis of
the association of the selected bionmarkers with treatnent effect on overall
survi val .wbPatlaoB1 Association with treatnment effect omCOEPe@hlosRarvi val -
(uni -variate anal ysi s) HR (95% Cl) P-value for interaction Overall VEG-A
low 1.01 [0.77;1.31] P-0.07 VEG-A higly0. 72 [0.57;0.93] NonAsia VEGFA | ow
1.01 [0.68;1.51] p=0.04

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

5 effect. P-value below 0.05 was considered significant.
Results
Blood Plasma Markers

The baseline descriptive statistics of the biomarkers are presented in Table 2.

Table 2: Descriptive Statistics of Biomarker Values (Baseline)

10

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

VEGFR?2 with treatment effect on progression free survival.
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hi gh VEGFA chieted to patients with | ow VEGFA. Therefore, VEGFA is an

| ndependent [predrctTvg DI omar Kers for BevacTl gumat tTeat ment_ef f ect—on
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associ ati onlof—the sellected biomarkers with reatnment effec ressi on
free survival. Table 9: éilg n Mhtehactioept [f )ﬂnﬂ?ra@g'me{si on
Free Survival (univarilat ﬁi /aé )s) pHRAI(O5p0 EF];&@%J@E { orp-varher acti on
overal | VEGFA+ow
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)

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 VEGFR2 (> 11

5 ng/ml) were used.

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 to patients with low
10 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 Survival.

15 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.

For this analysis

20 Formula 1: norm(VEGFA)+1.3*norm(VEGFR2)
Equivalent formula: 0.71*log2(VEGFA)+3.16*10g2(VEGFR2)-15.6

and
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5 Where we use log?2 transformation and

log 2(x,) —median(log 2(x))

X, = noi”m(xi) = mad(log Z(X))

10 Where mad is the median absolute deviation adjusted by a factor of 1.4826.

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%CT) Interaction HR (95%CT) Interaction
p-value p-value
VEGFA &
VEGFR? low 1.1(0.72,1.69) 0.84 (0.54,1.3)
CFAR 0.0077 0.0580
VEGF
VEGFR2 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)
EGEAR 0.037 0.12
PLGF high 0.518 (0.33,0.81) 0.507 (0.33,0.78)
15
In this analysis, a high combined expression level of VEGFA and VEGFR2 is
Formula 1> -0.132 and a low combined expression level of VEGFA and
VEGFR?2 is Formula 1 < -0.132, and a high combined expression level of VEGFA
and PLGF is Formula 2 > -0.006 and a low combined expression level of VEGFA
20 and PLGF is Formula 2 < -0.006.

These results show that the Hazard Ratio for treatment effect is significantly better
in the subset of patients with high VEGFA & VEGFR2 combination compared to
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Example 2:

This example demonstrates that, based on the antibodies used for detection of
VEGF-A on the IMPACT platform, the shorter isoforms of VEGF-A are

preferentially measured as compared to the longer isoforms of VEGF-A.

The assay was performed as described above under the section relating to the
IMPACT technology using the antibodies listed in the table before the “statistical

analysis” section.

Four different VEGF-A forms, i.e. VEGF;, VEGF;;, VEGF 45 and VEGF g
were available and used in the analysis. VEGF,;; and VEGF,, (both derived from
expression in E. coli)andVEGF 45 (obtained recombinantly in an insect cell line)
were purchased from R&D Systems, Minneapolis, USA; VEGF g9 (produced in E.
coli) was obtained from RELIATech GmbH, Wolfenbtittel, Germany. It has turned
out later that VEGF189 appears to be rather unstable and that the data obtained
with that material cannot be relied upon. As obvious from Figure 11 the VEGF
isoforms 111 or 121, respectively, which had been produced in E. coli and are not
secondarily modified, e.g., not glycosylated, are detected better as compared to the
longer isoform of VEGF with 165 amino acids. VEGF165 had been obtained in an

insect cell line and is at least partially glycosylated.

Without wanting to be bound to this theory, it is assumed that the preferential
binding of unmodified VEGF, of this assay, which is based on the specific binding
properties of MAB 3CS5, could explain why a statistically significant predictive
value was observed, while previous measurements of VEGF-A had lead to

conflicting results in that respect.

Example 3:
Comparative measurement of unmodified and modified VEGF16S on the

Elecsys analyzer

This example describes experiments demonstrating that that the Elecsys® Analyzer
and a corresponding assay can be used to detect unmodified VEGF in human

plasma.

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

Age
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GmbH, Wolfenbiittel) was used, while the detection antibody <hVEGF-A>-
m25603 (R&D Systems, Minneapolis) used on the IMPACT system was replaced
by <hVEGF-A>-mA4.6.1 (Genentech, South San Francisco).

The immunoassays running on the automated Elecsys system are immuno assays

5 using electrochemiluminescense (ECLIA) as the signal generating technology. In
the present sandwich assay the biotinylated capture antibody binds to streptavidin

coated, magnetic microparticles and the ruthenylated detection antibody allows for

signal generation. 75 pl of biotinylated <VEGF-A>-m3CS5 at 1.5 ug/ml and 75 pl

of ruthenylated <VEGF-A>M-A 4.6.1 at 2 pg/ml both in reaction buffer (50 mM

10 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 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

15 microparticles. Finally the microparticles were transferred to the detection chamber

of the Elecsys system for signal generation and readout.

The preference of the Elecsys VEGF-A assay was assessed with purified
recombinant proteins: VEGF165 (produced recombinantly in E. coli by PeproTech
GmbH, Hamburg) and VEGF165 (produced recombinantly in HEK-cells at Roche

20 Diagnostics, Germany). The preferential binding of unmodified VEGF165 that had
been seen with the IMPACT assay was confirmed in the Elecsys assay. As obvious
from Figure 12, in the Elecsys assay the unmodified VEGF 165 was detected with
an approximately 5-fold higher sensitivity than modified VEGF 165.

Example 4:
25 A phase I1I randomized trial in first-line unresectable, locally advanced,

metastatic gastric cancer of bevacizumab in combination with chemotherapies

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
30 chemotherapy for treating gastric cancer, as measured by overall survival (OS).
Secondary endpoints included progression-free survival (PFS), overall response
rate and duration of response. The chemotherapy used in this trial was a

combination of capecitabine or S-flurouracil (5-FU) and cisplatin.
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Study Design

774 patients were enrolled in the AVAGAST trial and were randomized 1:1 to the

following two arms:

Arm A (387):

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), S-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

cisplatin 80 mg/m?2 as a 2 hr iv infusion with hyperhydration and pre-
medication (steroids and anti-emetics), every 3 weeks for a maximum of 6

cycles, until disease progression or unmanageable toxicity.

Arm B (387):

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), S-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

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

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.
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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 —
5 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.
10 Methods

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
15 therapy. Subjects may have had either measurable or non-measurable but 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.

Exclusion criteria included the following: previous chemotherapy for locally
20 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
disease who were candidates for curative therapy (including operation and/or
25 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
procedures within 2 days prior to randomisation; evidence of CNS metastasis at
30 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)
cardiovascular disease; active infection requiring intravenous antibiotics at

35 randomisation; history or evidence of inherited bleeding diathesis or coagulopathy
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10 The primary endpoint of the study was overall survival (OS), defined as the time
from randomization until death from any cause. Time-to-event data are compared
between treatment arms using a stratified log-rank test. The Kaplan-Meier method
was used to estimate duration of time-to-event data. The 95% confidence intervals
for median time-to-event were computed using the Brookmeyer-Crowley method.

15 The HR for time-to-event data was estimated using a stratified Cox regression
model.

The secondary endpoints included progression free survival (PFS), objective
response rate (RR), duration of response, and safety. Progression free survival
(PFS) 1s defined as the time from randomization to disease progression or to death,
20 based on investigator assessment. Kaplan-Meier methodology was used to 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
25 compared between treatment arms using a stratified log-rank test. The Kaplan-
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
30 achieved a complete or partial response confirmed >28 days after initial
documentation of response. RR in patients with measurable disease at baseline was
compared using the stratified Mantel-Haenszel %2 test. Randomization stratification

factors were included in all stratified analyses.

Blood plasma samples were collected from patients participating in a randomized

35 phase-IIl  study comparing the results of adding bevacizumab to
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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).

An investigation of the status of biomarkers related to angiogenesis and
5 tumorigenesis revealed that the expression levels of one plasma 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 determined in the entire
biomarker patient population, demonstrated a prolonged overall survival and a
10 prolonged progression free survival in response to the addition of bevacizumab to

capecitabine/cisplatin therapy.
Patients, samples and Immunochemical Methods

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.

15 All samples were obtained from patients treated with capecitabine/cisplatin plus
bevacizumab or placebo. A total of 4.9 ml was collected in a 4.9 mL EDTA S-

Monovette® blood collection tube.

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
20 separated. Immediately after centrifugation, the plasma was carefully 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.

25 Once the plasma was separated, the samples were stored in an 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

analyzed at Roche Diagnostics GmbH, Penzberg, Germany.

All samples were thawed and distributed in 40 pl aliquots into 384-well REMP
30 micro tube plates in batches of 72. The tubes were sealed with an 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.
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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.

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
n

Height in ecm

36.0 - 145.4
356

35.7 - 149.5
354

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

Plasma samples were collected after randomization and before any study treatment
was given to the patients. VEGFA was measured using the multiplex IMPACT
ELISA assay described in Example 1.
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Values reported as below the limit of quantification (BLQ) or 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
15 the concentration levels was used in the analysis. If a cut-off was needed for the

analysis, the sample median was used.

Results

Blood Plasma Markers

The baseline descriptive statistics of the biomarkers are presented in Table 7.
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Table 8 presents the univariate analysis of the association of the selected

biomarkers with treatment effect on overall survival.

5 Table 8: Association with treatment effect on Overall Survival — (uni-variate
analysis)
P-value fi
HR (95% CI) ;e for
interaction
Overall | VEGFA low 1.01[0.77;1.31] P—0.07
VEGFA high 0.72 [0.57;0.93] '
Non-
FA 1 1.01[0.68;1.51
Asia VEGFA low [0.68,1.51] 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] '
In this analysis, for VEGFA, Low VEGFA < 111 pg/ml and High VEGFA > 111
pg/ml was used.
10 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.



10 log 2(x1 )- median(log 2(x)) x,norm(x,)= mad(log 2(x)) Table 14:

Associ ation with treatnent effect on Overall Survival (bi-marker analysis)
HR (95% GNVD 2Ptvabise for interaction VEGFA & VEGFR2 | ow PCIEP2(10/08231. 94)

0. 0002 VEGFA & VEGFR2 high 0.42 (0.28,0.64) VEG-A & PLGF |ow 1.101
(0.74,1.64) 0.0096 VEGFA & PLGF high O0.&A6 (0.37,0.81) 15In this

anal ysi s, a high conbi ned expression | evel of VEGFA and VEGFR2 is (Formul a
1 >-0.10) and a | ow conbi ned expression of VEGFA and VEGFR2 is (Fornula 1
< -0.10), arthiardsulyhatdesbowe thaexipr HezrdRakievfer tredtm¢BECE e ng sighiEeanty

F la 2 Rl
gng %I Z 2 }e‘_{tg %4 ; Sﬁg%lr%fgger{\éeng%%qﬁg%l e slsr:?&%log{t‘f5 ﬁl%fd tgﬁg[:é}itzargﬂﬁ ti l)sf or
treat ment efYBGFAI sThareferd i ¥auiliy betanedndependeat sprodistiverfbipmetkerst Somi t h

hi gh VEGFA @e\éﬁ%ﬁ%aﬁﬁgﬁm@ﬁiét‘%&%W@ﬁl@%&&apat ients with | ow VEGFA &
VEGFR2 conbination. This result table al SO shows that the Hazard Ratio for

treat ngent ef Is significantly bett e subset of .patients

i gh VECA & PG % JHBERA: N5nOROMUF oot | Bhe o980} B Sesie. L
conbi nat i on.bidiherkefsavieh tradtiGbns effeWiEsshtdgession fra¢ konivand VEGFA & PLGF

conbi nati on are each i ndependent predictive biomarkers for bevaci zunmab

treat ment efffaé 90N AQYGdidlidn SHtl itv@tment effect on Progression Free Survival

(univariate analysis)

P-value f
HR (95% CI) ;vatue Tor
interaction
overall VEGFA low 0.86[0.67;1.10] P=0.11
VEGFA high 0.66 [0.52:0.85] '
Non-
Asia VEGFA low 0.85[0.57;1.26] P=0.06
VEGFA high 0.54 [0.39:0.76]
Asia VEGFA low 0.86 [0.63;1.18] 0,00
VEGFA high 0.87 [0.61;1.25] '
10
In this analysis, for VEGFA, Low VEGFA < 111pg/ml and High VEGFA > 111
pg/ml was used.
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,
15 as per pre-determined analysis plan.
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. Therefore, VEGFA 1is an independent predictive biomarker for
bevacizumab treatment effect on progression free survival.
20 Example 5:

A phase III randomized trial in metastatic pancreatic cancer of bevacizumab

in combination with chemotherapies

Patients with metastatic pancreatic adenocarcinoma were randomized to

gemicitamibe-erlotinib plus bevacizumab (n=306) or placebo (n=301).



- 92 - Table 15 presents the anal ysis of biomarker conbinations associ ation
with treatnment effect on progression free survival. For this analysis the
fol | ow ngwequetdiasts were used: 5S5Forrmul a 1: nor m( VEGFA) +PCIRPIIOVEGFR2) .
Cut - poi nt = nmedi an or 0 Equival ent formul a: VEGFA+3. 3* VEGFR2. Cut - point=
medi an or O and 10Fornula 2: 0.25*nor {§EGFA) +0. 21* nor n{ PLGF) ,

cut - poi nt =nedi an or 0 Equivalent fornula: 0.19*VEGFA+0.67*PLGF , cut-point=
medi an or 4.8 Where we use |log2 transformation and 15 |l og 2(x1 )-

medi an(| og RlxdJ plasmarsafiples waradoll aged2framh) patidab IperticipatiAg Soairabdemzed t h
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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 with metastatic
pancreatic adenocarcinoma were randomly assigned to receive gemcitabine (1,000
mg/m*/week), erlotinib (100 mg/day), and bevacizumab (5 mg/kg every 2 weeks)

or gemcitabine, erlotinib, and placebo.

An investigation of the status of biomarkers related to angiogenesis and
tumorigenesis revealed that the expression levels of three biomarkers 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 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 therapy. Patients exhibiting a higher expression level of
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
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
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,
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.



0. 0011 VEGFA & PLGF high 0.426 (0.28,0.64) 20In this analysis, a high
conbi ned expression |evel of VEGFA and VEGFR2 is (Formula 1 > -0.10) and a
| ow conmbiweadiexprasssi on of VEGFA and VEGFR2 is (For mul aPCTAEP2@1062231 and a
hi gh conbi ned expression |evel of VEGFA and PLGF is (Fornula 2 > -0.042)
and a | ow conbi ned expression of VEGFAgnd PLGF is (Fornula 2 < -0.042).
25This results table shows that the Hazard Ratio for treatnent effect is
significantly better in the subset of patients with high VEGFA & VEG-R2
conbi nat i on Raiepts sl ImmpabvclemisalMethodew VEGFA & VEGFR2 conbination. This
result table - 93 - also shows that the Hazard Ratio for treatnent effect
is significant tdegr 4 h Of i A i LG
conbi nat i onqgotl)%}ell&gdéotq op%i(}%l fseﬁ%@y@nﬁtt%?l lﬁotv}elgsl%%gw% }gﬂ% %ﬁnﬂ%&%ﬁ?f

Theref ore, VRGPS dTECRROIBADRTILINGH WHE AyBErAe dorPbigmagshisnalasisohhar e each
i ndependent Hak&@MleGhhivEteri i QBREHEES faBbnth BVAE bZomBRetmeRLRRN prelideg in On
progre S|on6%%Fe survival. Tables 16 and Table 17 presént the anal ysis of

bi omar ker c¢ Gitions of VEGFA, VEGFR2 and PLG- association with treatnent
effect on overall survival and progression free survival, respectively. In
t hi s anal ysi'Babl¢ hé: Baslelioewhny aeguiatico biovasries pdpulb@iear(na224)3: 0. 0127 * I n
(PLGF+1) + 0.144 * I n (VEGFR2+1) + 0.0949 * In (VEGFA + 1) Wiere In = 1o0g
basis e 15Tablle 16: Association wth t beaicimniabef f ect onldmgy al | $urvi val
(tri-marker analysis) Overall Survipal \HR 95%§T ) | P- VRI ue [f of,j nier action
VEGFA & VEGFRZGE PLGF Tow 1. 05T (0. 71, 1. 55) 0. 0033

Female 45 38.46 32 2991
Male 72 61.54 75 70.09

Age Category (years)
<65 73 62.39 71 66.36
> =065 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 52.34
>=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

VAS: Visual Analogue Scale of Pain
KPS: Karnofsky Performance Score
10
Blood Plasma Analysis

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
15 IMPACT Assay described in Example 1 above.



VEGFA & VEGFR2 & PLGF high 0.554 (0.38, 0.8) Table 17: Association with
treatnent effect on Progression Free Survival (trimarker analysis) 20

Pr ogr essiwo 2br2¢808ur vi val HR (95% CI) P-val ue for inter CTiEPR0IVECGEA &
VEGFR2 & PLGF | ow 0.974 (0.64,1.48) 0.0096 VEGFA & VEGFR2 & PLGF hi gh 0. 488
(0.34,0.71) In this analysis, for oveggl |l survival, a high conbi ned
expression | evel of VEGFA, VEGFR2 and PLGF is (Fornmula 3 > 0.837) and a | ow
conbi ned expression of VEG-FA, VEGFR2 and PLGF is (Formula 3 < 0.837), and
for progressStatisticabAnakyssur vi val , a hi gh conbi ned expression | evel of

VEGFA, VEGFR2 and PLGF is (Fornula 3 > 0.837) and a | ow conbi ned expression

of VEGFA, VWF%?%%%? dsé (SRR 518m ?1?%) valugs %4low B'élo%v Inl%ﬁféh} s table

shows that t or treatnent effect I's sig |can etter in
t he subset dﬁhtﬁtﬁabﬁ‘tesmwlﬁfﬁ hi gh VEGFA & VEGFR2 & PLGF conbl nati on conpared
to patients with a | ow VEGFA & VEGFR2 & PLGF conbi nation. Therefore, the

VEGFA & VEGHRZa& Rabb 60 fildhtadint caﬂfeus iR shpreesli bfv@nbmt@rmrﬂkem h f@T low
bevaci zumab .t r ea nt effect ..on %{esm urviva is results

Cable 8l 5o THOMAEHAYCIF SErGHEP viopaopHdazad S0y r%?ﬁsiﬁ’“faél?lyﬂseat ment

effect is significantly better in the subset of patients with high VEGFA &
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 determine the
10 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.

15 Table 11: Descriptive Statistics of Biomarker Values (Baseline)
VEGFA VEGFR2 |PIGF
(pg/mL) atj(ng/mL) atfpg/mL) at
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 12.6 43.6
max [2127.00 58.1 142.3
mean [215.30 10.4 39.4
sd 254.8 4.7 12.5

biomarkers with treatment effect on overall survival.

Table 12 presents the univariate analysis of the association of the selected



VEGFR2 & PLGF conbi nation conpared to patients with |ow VEGFA & 10 VEGFR2
& PLGF conbi nation. Therefore, the VEGFA & VEGFR2 & PLGF conbination is a
predi cti weokovaniser s f or Bevaci zumab treat ment effect eoTmPeeidlob223urvi val .
Exanpl e 6: Anal yses of Additional Plasma Sanples for VEGFA 15Basel i ne
sanples fromthe AVF2107g (a phase Ill,ggwlticenter, random zed, active
controlled clinical trial to evaluate the efficacy and safety of rhumab
(bevaci zunab) in conbination with standard chenotherapy in subjects with
nmet ast ati ¢ chibde #2:t assedmi@r yithAvéatinepa effectconOxach]l Siowbiad —(univeiriate

mul ticenter phase |1l . B,g y of bevaci zumab in conbination with cisplatin
and gentitabine 20 versus placebo, cisplatin and gem:i tabi ne in patients

wi t h advanced gr—recur+etit of=—Sgtafrous frof—strat-—ecett— uu\% cafrcer who have
not received pior chenotherapy), angrAYGREN(a r andofrivaleg ] Ordougle blind,
phase 111 study to evaluate the eff|cacy and safety ahtelnamanl zumab in

S mothe. ha 1 L e O B O O e o et on ved |pat ot e
Ll Ud.l. llb‘lll. AOd.J I L O TIC
o RN LT T ] S om sed pat

with netastatig¢ renal ce red with

t he | MPACT AssayWH{&R2 ldved i n Exanp| €037 (0.2, 8568y A\/|F i? g, 380 ganpl es
from (47% were\au@ir2hog for retesyprgs (dheoReyW VE ‘ATdata confirned a
prognostic val i rai—predictive val ue.
Patients with 088 | evel s of VEG-- A,
as measured by ﬂ’hé}FHN@lACT ELI SA, _haHO$59(0.46, (h%ﬁz)ard ratios for PFS (0.52
for VEG--A high vs. 0.64 for VEG--A low) and OS (0.68 for VEGF A high vs.
0.70 for VEG-A Iowz-M - 95 - of VEG--A also showed a simlar hazard ratio
conpar ed wi tIR thist anafitsss, kPt WEQ | eows) SEGFAVEGZ A pigfink #d Hligh YH®EEA gt oup

(0.75 ys. 0.163,9 pempetet WaEBR2, fihw RESEH <G 8908 alﬁiﬁ%hf@m@ﬁh > Dhe

15- ng/ kg dose oup _al ar atients with
high | evel s T I%E@@f% SI&FS;@ §L§F§ %‘ﬂé%@sﬂfﬁﬁlg&ﬁ W%QB@@/%M%G
patients vvltd@edlowlevels (0.96 for PFS and 0.97 for OS). Also in the AVOREN
trial, retesting of 400 baseline plasma sanples (62% did not reveal a

pot ent i al Pragt GEGER, XA YR VREG AL DAL L0 iRk dara
carcinonma, altho € prognostic “Va

Patients w tmedwrghaluwgclsﬂ@f SR -patietip et ighgxeressioraandoSBp of patrertor PFS
conpangd wi tlﬁv@l&@eﬂ&feﬁ'fonp% Fﬁrﬁr@ d\éfehﬁme@‘ﬁ’nﬁl?éi@bﬁdnoﬁ"hé/ﬁﬁﬁ?%ut S8eVdG- A

bi omarker correlation with I ni ca outcones " fromthe six different Avastin
studi es ar e ‘piredeisrages gs *ﬂabm@mfeﬂ e Mezéatz/éi%@ﬁé@xﬁ%zﬁlpﬁlem%ﬂe 96 -

Tabl e 18 VEGg dRbisiokesf @Qmelaatil oIvoWhive Chw néxgpaéssiodt CIHEe ciofBewaci zunmab

Studies St Uddy te(rmll’]ndeldcugil tolr er )[o 1ncrease fA‘ he sta‘tllstlcap&fferenw between treatment effect in

high and low level subgroup.

15 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 to
patients with low VEGFR2. Therefore, VEGFA and VEGFR2 are each

20 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.



Bev Dose Cohort Median (np) PFS Hazard Ratio (VEG--A Low vs. High)
I nteraction p-value Cheno Cheno + Bev AVADO ( MBC) VEGF- A at 15 ng/ kg
Bev 0. 380we12/00%9 0.08 Low 8 8.5 PCT/EP2011/062231
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Table 13: Association with treatment effect on Progression Free Survival

(univariate analysis)

HR (95% CT) ‘P-Value‘for
interaction
VEGFA low 0.771 (0.53,1.13) 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 low 0.957 (0.63,1.46)
0.0136
PLGF high 0.505 (0.35,0.73)

In this analysis, for VEGFA, Low VEGFA < 152.9 pg/ml and High VEGFA >

5 152.9 pg/ml, for VEGFR2, Low VEGFR2 < 9.9 ng/ml and High VEGFRA > 9.9
ng/ml, and for PLGF, Low PLGF < 36.5 pg/ml and High PLGF > 36.5pg/ml, were

used. For VEGFA and VEGFR?2 the cut-off levels were 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. The PLGF cut-off levels

10 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.

This result table shows that the Hazard Ratio for treatment effect is significantly
15 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 predictive

biomarkers for bevacizumab treatment effect on progression free survival.

20 Table 14 presents the analysis of biomarker combinations association with
treatment effect on overall survival.

For this analysis the following equations were used:

Formula 1: norm(VEGFA)+1.3*norm(VEGFR2). Cut-point= median or 0
25 Equivalent formula: VEGFA+3.3*VEGFR2. Cut-point= median or 0



8 VEG-- A at 7.5 ng/ kg Bev 0.96 vs. 0.52 0.01 Low 8 8.8
5 AVI TA (pancreatic cancer): at 7.5 ng/ kg Bev VEGF- A
2012/010551 PCT/EP2011/062231

H gh 6.6
H gh 6.6
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and

Formula 2: 0.25*norm(VEGFA)+0.21*norm(PLGF), cut-point=median or O
5 Equivalent formula: 0.19*VEGFA+0.67*PLGF , cut-point= median or 4.8

Where we use log?2 transformation and

%, = norm(x,) = log 2(x,) —median(log 2(x))
10 mad(log2(x))

Table 14: Association with treatment effect on Overall Survival (bi-marker

analysis)

HR (95% CI) P-value for
° interaction

VEGFA & VEGFR2 low 1.317 (0.89,1.94)
VEGFA & VEGFR2 high | 0.42 (0.28,0.64)

VEGFA & PLGF low 1.101 (0.74,1.64)
VEGFA & PLGF high 0.546 (0.37,0.81)

0.0002

0.0096

15 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).

20 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

25 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.



0.76 vs. 0.56 0.06 Low 4.6 5.3 H gh 3.3 5.1  AVAGAST (gastric cancer):
at 7.5 ng/ kg Bev VEG-F-A 0.86 vs. 0.67 0.14 Low 5.7
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Table 15 presents the analysis of biomarker combinations association with
treatment effect on progression free 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

log 2(x,) —median(log 2(x))

X. > norm(x, )=
15 1 2 mad(log 2(x))

Table 15: Association with treatment effect on Progression Free Survival (bi-

marker analysis)

HR (95% CI) ‘P-Value' for
interaction
VEGFA & VEGFR2 low 0.984 (0.68,1.43) 0.0040
VEGFA & VEGFR2 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)
20 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).

25 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
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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

Table 16: Association with treatment effect on Overall Survival (tri-marker

analysis)
. P-value f
Overall Survival HR (95% CI) ; va ue‘ o
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 fi
Progression Free Survival HR (95% CI) ) Ve ue‘ of
interaction
VEGFA & VEGFR2 & PLGF low 0.974 (0.64,1.48) 0.0096
VEGFA & VEGFR2 & PLGF high 0.488 (0.34,0.71) '

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).

0. 56



VEG--A 0.64 vs. 0.52 0.61 Low 6.9 9.8 H gh 5.6 10.6 Bev =
bevaci zumab; Cheno = chenot herapy; MBC = netastatic breast cancer; nCRC =
nmet ast at iwocolznesstal cancer; PFS = progression-free suPCIxERRO110R2E =
nmetastatic renal cell carcinoma; VEG- A = vascul ar endothelial growth
factor A, WO 2012/ 010551PCT/ EP2011/ 062231 - 97 - Table 18 (cont'd) VEGF A
Bi onmarker Correlation with Cinical Qutcone in Bevaci zumab Studi es Study
(I'ndication): VEG-A Level by Bev Dose Cohort Medi an (o)

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
5 predictive biomarkers for bevacizumab treatment effect on progression free

survival.

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 &
10 VEGFR2 & PLGF combination. Therefore, the VEGFA & VEGFR2 & PLGF
combination is a predictive biomarkers for Bevacizumab treatment effect on overall

survival.

Example 6:
Analyses of Additional Plasma Samples for VEGFA

15 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 gemcitabine

20 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

25 administered to nephrectomised patients with metastatic clear cell renal cell

carcinoma) were also analyzed with the IMPACT Assay described in Example 1.

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 cancer with high

30 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).

A similar prognostic value was seen in the results of retesting of the 852 AVAIL

samples (52%). However, patients with non—small cell lung cancer with high levels



PFS Hazard Ratio (VEG-- A Low vs. High) Interaction p-value Cheno Cheno +
Bev AVOREN (RCC): at 15 ny/ kg Bev VEGF-A 0.49 vs. 0.67 0.42 Low 7.2
12.9 Hi b 2812010551 PCT/EP2011/062231

-05.

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
5 with patients with low levels (0.96 for PFS and 0.97 for OS).

Also in the AVOREN trial, retesting of 400 baseline plasma samples (62%) did not

reveal a potential predictive value for VEGF-A in patients 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
10 for patients with low levels of VEGF-A.

The VEGF-A biomarker correlation with clinical outcomes from the six different

Avastin studies are presented in Table 18.



7.7 AVAI L VEG-- A: at 15 ng/ kg Bev 0.96 vs. 0.76 0.13 Low 6.6 6.9
H gh 6.0 6.5 VEG-- A at 7.5 ng/ kg Bev

WO 2012/010551 PCT/EP2011/062231
-96 -
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)
VEGH-A at 15 0.86 vs. 0.49 0.08
mg/kg Bev
Low 8 8.5
High 6.6 8.8
VEGHF-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): at7.5
mg/kg Bev
VEGF-A 0.76 vs. 0.56 0.06
Low 4.6 53
High 3.3 5.1
AVAGAST (gastric
cancer): at7.5
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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carcinoma; VEGF-A = vascular endothelial growth factor A.

Bev = bevacizumab; Chemo = chemotherapy; MBC = metastatic breast cancer, mCRC =
metastatic colorectal cancer; PFS = progression-free survival; RCC = renal cell

10

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 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 (ie,

citrate vs. EDTA, more freeze/thaw cycles in 12%-16% of the

samples, longer storage time). As demonstrated in Example 7 below, 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.



Sampl e Type Percent Freeze/ Thaw Cycle > 2 Mean Tine in Storage (no)

Comrents AVF2107g 380 (47% Citrate UNK UNK 41 clotted sanpl es AVOREN 400

(62% G twat2e121805563. 4 AVAI L 852 (529 Citrate 12% 56. ®CT/EP2011/062231

-98 -
Table 19: Sample Storage Conditions
Percent Mean Time
Samples Sample Freeze/Thaw | in 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 0 38.1
AVAGAST | 712 (92%) EDTA 0 TBD
AVADO 396 (54%) EDTA 0 453
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. It also cannot be
5 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
VEGF. Without being bound by theory, there may be a different biologic effect and
abundance of different modified and unmodified forms of VEGF in different

indications.

10 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, 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,

15 suggesting no potential predictive value of plasma VEGF-A expression in these
three other indications. However, it should be noted that differences in samples
might have affected these differences in results; one such difference is
demonstrated in Example 7 below. Without being bound by theory, there may also
be a different biologic effect and abundance of different modified and unmodified

20 forms of VEGF in different indications, given that the IMPACT Assay favors the
detection of unmodified VEGF.
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not reporwedp12liB35t to be determ ned; UNK = unknown. TiremafPooia/06128e | ack
of predictive value in these three studies does not negate the possibility
that VEGF-A may act as a predictive mardeer in MBC. It also cannot be 5
ruled out that the finding is indication specific. The differences between
the two assays have revealed a difference in sensitivity of the

second- generkExtanople §ssay for VEG-. Wt hout being bound by theory, there may
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Assay has shown a consistent prognostic value for plasnma VEG- A across the
t est ed i ndi d#itedmiasmabamplestwen collgstes fremipagenfe mathcddERShdpwtlgAecuiesll ts in

AVADE), AVI Thyr ﬁ@ﬁstéiyé\@\%h&ﬁf dea@nist bethi AY Eﬂ)'pAeltﬂbﬁé\ie‘t‘t@ (‘5@%199 an@r CRRYACH zumab
U RN L AR I R
tubes were placed into the centrifuge and spun 1500 g at room temperature for 10
minutes, until cells and plasma were separated. Immediately after centrifugation,
the plasma was carefully transferred into a propylene transfer tube and then
aliquotted equally into 2 storage tubes (half volume each approximately 1.25 mL)
10 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 stored in
EDTA compared to plasma samples collected and stored in citrate with a Spearman
correlation for the EDTA-Citrate MC of about 0.8 for baseline samples collected

15 prior to treatment.

Although the foregoing invention has been described in some 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
20 Accession Nos. cited herein are expressly incorporated by reference in their
entirety for all purposes as if each patent, patent application, scientific reference,
and Genbank Accession No. were specifically and individually incorporated by

reference.
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and spun 1500 g at room tenperature for 10 mnutes, until cells and plasm
wer e separat ed. deierReint & ¥x@bistdn Reat &fl diaatified VBATeiph asmplevattaiged ef ul |y

t f d int A t tub t | i tted ly int
2 ororSge. tubes AR TGHF e nbsEhs LSp ok RaRlry IEGE Tt e el ¥ 1™ °
pi pette. The | evelns tlof pAdie@Fatlon abovbe rsfemgice dewet iielicreessthatedie patiag hie | MPACT
Assay describeda %%rqrf?‘?reﬁﬁl%‘ﬁ@w}tﬂ v eﬂlllﬁr-c?angérghérgf‘ér.VEGzA concentration is

or p an

about 40% hi gher asma sanples collecte stored in EDTA conpared
to plasma sanples collected and stored in citrate with a Spearman
correl ation % or 4 metiEgof wpdichnge ravponstveaps il aopagienbsufipaias|frome cangeptes

col l ected 15pri Qfeatrfenk At AR Mikti-cANcEN Py tddgh phiein@ GOV RGH- AVeiddorRt e been
descrlt@ed in sone gﬁ%all by way of |IIus%,rat| on and exanpl e for purposes of

clari of underSHEMNUFHEP 'Y He descriptions and exanpl es shoul d not be
construed as limting the scope of the invention. The disclosures of all
pat ents, patent damphigead poRrRspresstoreleveelf oftunmeddfieh d85GF and sGapkastitain@D

A : ros o u ' . .
Therr entirery fFHqIREEhORERICARL AT Nl AERPPEAE S abkab BLEGRNRGY | "
scientific referfenethe patent@epbalitive Adekesenice fevRbindigetes thap thei apient|is foand

i ndi vidual ly i ngReRObeeespbYsilElar&ffet with thOQnti-chiRlefMerdgyal ms 1. A net hod
of identifying a patient who nmay benefit fromtreatnent with an anti-cancer

t herapy conprising a, Vv nt agoni st, the nmethod conprising: determning an
expr o081 on FevelA gretiefioth AREaTOmeHen 5 bRHbIHBR o PATFEI IS sEHH M
patient, wher ei rexhibitetwmlefiofromnamocdrced théedply ¢amprisengsafHE@F-dbhatagadstf r om t he

patient at or abpy nefer . level indicates that the patient may
benefi t fromtrte%g %S%Od%oﬁgﬁgﬁg anti-cancer therapy. 2. A nethod of

predi cting responsiveness of a patient suffering fromcancer to treatnent
with an anti - carfgtarmiries apwxpigespe @VﬁlgO%uI\rE@ﬁﬂdg ¥y onk semplenebtaioeret hod
conprising: det grdp iR, FRBrefssiel de¥RlodAfed WG tRAaMEdotiiingd sanpl e
obtained fromt %e pﬁl ent, wherein a Ieivel of armg,dl fied VEGF | n Elhe sanpl e
obt ai RBd from t HEPHARG Batenhat Bf abpyg\eredereateeieusidadicalse that kg pafteds hihat t he
patient is nore ihérkaky likelitwedof s ifven the ahfiahdeeeragyt h t he anti - cancer

t herapy. 153. A nethod for determning the likelihood that a patient with

cancer will gexhipit benefit from anti,-cancer ra risin VEGF- A
ant agoni st L{t?he A?re eﬁ_}%%pcocr)n%rnfnélzl%iﬂ%lg}ega renuﬁ? ﬁ%d%gc giﬁﬁ%@ﬁicgﬁcqrg}\}%ﬁpyof
unnodi fi ed VEGF compaisingrp¥eGbbt antagehist, the method comprising:

determining an expression level of unmodified VEGF in a sample obtained
25 from the patient, wherein a level of unmodified VEGF 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.
5. A method for treating cancer in a patient, the method comprising

determining that a sample obtained from the patient has a level of unmodified
30 VEGF at or above the level of unmodified VEGF in a reference sample and



fromthe patient, wherein a |level of unnodified VEGF in the sanple obtained
20fromthe patient at or above a reference |evel indicates that the patient
has i ncr esieedidaibssiii hood of benefit from the anti-cancePCriere@ppe2241 A

met hod for optim zing the therapeutic efficacy of an anti-cancer therapy
conprising a VEGF- A antagoni st, the netibpd conprising: determ ning an
expression | evel of unnodified VEGF in a sanple obtained 25 fromthe
patient, wherein a |level of unnodified VEGF in the sanple obtained fromthe
pati ent at or aldmenisterieg enesfteetivevslounndf eataps-dahedr thbapypabingnsingas

| ncreased |1 kel i@@ﬁ:&&n&%&%% §Ji& ?ﬂ%&@%@%y’tﬁ@@&%‘ét hehagy. 5. A method

for treating cancer in a patien conprising - 101 -
adm ni stering an _effective anmount of an anti-cancer therapy conprising a
VEGF- A ant ag%ni skhetraetBed af it pranef claiesrleteys. trerein wlecegancer is selgeted frog  The

nmet hod of any onge Qrow) @bABstihgt 8f:5, cobRLRl Nahf®, GABKIASomS, $@laCdafberf rom the
group gon5|st|ng) col orectal cancer (glloblastona,.renal can

of.: , r,
Sovarian cancer CVBHURSENECENNERS GARTr BARI CAlCAPROSET g@a@maﬁfaﬁeiﬁ‘}%nd | ung
cancer. 7. The rmhdwwd of any one of clains 1 to 5, wherein the sanple
obtained fromthe patient is a nenber selected fromthe group consisting

of : whol e blpod,pl iLpnat | : r : hod of
any one of é?ai#ggfﬂﬁg&%PFaﬁgggfﬁpgﬁgg e&gﬁ’gggﬁﬁﬁg{f??%g;@%aég?g%g{protein
| evel . 9. The ndhhpaiest iscd miepbsr sehgregdeliromithe gpuptconsistingell wkolgdtasdm ned by

neasuring pl asme At &rim! 8Medombifatichbehep®rhod of claim 9, wherein a plasma
| evel of unnodified VEGF in the 15 sanple obtained fromthe patient that

is at or abagve the |leyel of unnodified VEG-_in a reference sanpl
natcdBes e (HE BERPGAT AP BGHTTSY | Girst RS Mecantce SHEREGS! i s
nore |likely to DEGEspopsiareldvel. t he anti-cancer therapy, or has increased
| i keli hood of benefit fromthe anti-cancer therapy. 11. The net hod of

any one of ai i Sj j Ni i - fective
amount of an antedarfiafof il SXnGOHRGL picRth AGH B RIERIAE B ESTIET
patient. 12. Thelaseanveteorlegdlai m 11, wherein the VEGF-A antagonist is an

ant i body.
10. The method of claim 9, wherein a plasma level of unmodified VEGF in the

15 sample obtained from the patient that is at or above the level of unmodified
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 benefit from the anti-cancer therapy.

11. The method of any one of claims 1 to 4, further comprising administering an
20 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.
13.  The method of claim 12, wherein the antibody is bevacizumab.

14. The method of claim 11, further comprising administering an effective
25 amount of a second anti-cancer therapy selected from the group consisting of’
a cytotoxic agent, a chemotherapeutic agent, a growth inhibitory agent, and

anti-angiogenic agents, and combinations thereof.

15. The method of claim 14, wherein the second anti-cancer therapy and the

VEGF-A antagonist are administered concurrently.



13. The method of claim 12, wherein the antibody is bevaci zumab. 14. The
met hod of claim 11, further conprising adm nistering an effective 25
anount ofwea eegoniflanti - cancer therapy sel ected from t heCygmre@106223i St i ng
of : a cytotoxic agent, a chenotherapeutic agent, a growth inhibitory agent,
and anti-angi ogeni c agents, and conbi nappons thereof. - 102 - 16. The

nmet hod of claim 14, wherein the second anti-cancer therapy and the VEG--A
ant agoni st are adm ni stered sequentially. 17. The nethod of claim 14,
further conpo siThg @dtiiodi ot @ainnd4.awherdefrediel seeomdrauatitcander ah¢rhpy dndinbé - cancer
t herapy sel ecte ] f .Sk .4 5cytotoxic agent, a
chenot her apeut i S&/éa(gg%%ﬁgg(glﬁsggw&hﬁﬁﬁﬁisﬁ%dggﬂga%lgn , and anti-angi ogenic
agents, and conbi nati ons thereof. 18. The nmethod of claim 17, wherein the
third anti - cldncerhet Rethwdyof chéms ébofidthghtgompaisiear admigisigsipcanel afestivEGE- A

ant agoni st are agiBuni ft £hed aGAREHE AP sele@fed frobh theBblPEbRfstiRg af: M 17,
whereip the third anti-cancer therhg%)&ut he second anti-cancer therapy and

the VEGF-A ant ag8HiQtic 48entadnihimot Uegaitt f arpyth inhibitory” agept, met hod
of claimb5, wheraatirangfogeNEGEes, antl agmbinationssthavofant i body. 21. The net hod of
cl aim 20, wherein the antibody is bevaci zumab. 22. The method of claimb5,

wherein the gntipGanehg LRef %Byﬂ, YWildr&h tﬁ%"fﬁ?fd ér?tﬁca;fc r fxfé?pp' ﬁ{ee{e'c&gd an
effective anmount of a Second anti’-cancer herapy selected fromthe group
consi sting of: @ndyeatexitberagenend a theheMbOed apaitagonishgarst ,achnlgm&mcg

i nhi bitory agentcon@pfbn@pt i - angi ogeni c agents, and combi nations thereof.

23. The nethod of claim 19, wherein the second anti-cancer therapy and the

20VEGE- A ant ggoni.st are adm ni siered concurrently. 24. The thod of claim
o, WHr e n Bhe B BREOAM HatimEorionan dg HRHeR i SR RPN TSP S ar o
adm ni st ered sequeriahedrltherajBSandhe ViggiHachnedgoaisaarmmadinivwhed aedquentially .
anti-cancer therapy further conprises admnistering an effective anount of

a third antiycanger Se r - |.§ting of: a
cytotoxic agz-eoht nﬁ% %ﬁgﬁ@%?ﬁ%%lglpﬁéﬁﬁegggé%ﬁ(}g%%gt\%%{l?[lr{ﬂp]?%lg@oroy%}g'agent, and
anti - angi ogeni ¢ agents, and conbi nations thereof. 26. The nethod of claim
25, wher ei n Zlhe khgimethethef claign® rvherrn Hig\antibedy is bewasizuatibi - cancer t her apy

and the VEG- A antagoni st are adm ni stered 30concurrently. - 103 - 27. The

met hod of clai Mk, meéhed &ifrtldifes t Whédinaihel angiada@esr mbﬁp@wﬁhérhg)@m@@d
ere

anti-cancer ther .and the G- A antaggni st _are adm ni s

Cequelsially. 2SamnigRing 45 SYEFUYHIAPHY Wb trand dniEAreh iy BUREH ¢ from
treatment with dronaritd groamcenrsisingrofpy cymgic sgany achvEEfhodamntiagonitss , the
kit conprising growth inhibitory agent, and anti-angiogenic agents, and combinations

thereof.

23. The method of claim 19, wherein the second anti-cancer therapy and the

20 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. The method of claim 19, wherein the anti-cancer therapy further comprises
administering an effective amount of a third anti-cancer therapy selected
25 from the 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

30 concurrently.



5a set of conpounds capable of specifically binding to unnodified VEG- and
instructions for using said conpounds to determ ne the | evel of unnodified
VEGF to pwedbrxoipzssponsi veness of a patient to treat nenPCREPR0IAN62231
anti-cancer therapy conprising a VEG-- A antagonist, wherein a | evel of
unnodi fied VEGF at or above the |evel -gb3unnodi fied VEGF in a reference
sanpl e 10indicates that the patient may benefit fromtreatnment with an
anti-cancer therapy conprising a VEG-- A antagonist. 29. The kit of claim
28, wher ei n 27The TBenpehod of atemp?Htveiangn tBO thifthentlkcdncef thekapiymizOsecwdnkr ei n

the proteins ar Nt ' VF)G7’F1 : cting
| evel s of unm)d?l]p ?er%h%gggﬁé%yhaéldsﬂé% coﬁpﬁ%%hlépgarte %ﬁgig@%{ Q%?%esE oerlﬁ{gi)‘('),ai nd
capabl e of specifically binding to unnodified VEG, 32. The set of
conpounds of28¢| & fitder defmeriaing Whetheronpaightimaxhengliidren fsatmat Wieaset  of
conmpounds of cl ainMc3decer LRI ORI PVBGIFSA ahRgamlbtd BRMi€®mprising

5 a set of compounds capable of specifically binding to unmodified VEGF and

instructions for using said compounds to determine the level of unmodified
VEGF to predict responsiveness of a patient to treatment with an anti-cancer
therapy comprising a VEGF-A antagonist, wherein a level of unmodified
VEGF at or above the level of unmodified VEGF in a reference sample
10 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 unmodified VEGF, the set

15 comprising
at least one compound capable of specifically binding to unmodified 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.



