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lunor therapy with an anti body for vascul ar
endot helial growmh factor and an anti body for human

wepiovhelseal grow h factor receptor type 2 Fi el BCDEP100B002448

I nvention The present invention is directed to

conmbi ned therapy with anti-HER2 and anti- VEGF

anti bodies. In particular, the invention concerns the
use of such antibodies to treat breast cancer disease
in a patient who has failed prior treatnent with an

anti - VEG- anti body Bac%g{ound of the |nvention
Angl $enEhsrapy, ‘snh aprnEbedfor Haschler padathelial geaveth factar and an

vari ety obnéibsdy fde htmahieplthlid brah FRtdtretbeTOF Spe 2

i ntraocul ar neovascul ar syndronmes such as
proliferative retinopathies or age-rel ated macul ar

d ti:Q AND) rheumatoid arthritis, and

%ﬂﬁ@%ﬁﬁl Q J., et al. J. Biol. Chem 267

(1992) 10931- 10934 K];gsbrun , et al Annu. Rev.
PAYSispsent vention Js directerBm, combinesh thrsapy with\ansicHERR and anti-

d'\ﬁE{ﬁSﬁ&ibddﬁbs Prﬁf;il@i@hl% QY iBfenB6M kahiccth SR Re oAsuch antlbodles
nan1c roach, Eze?(Garner ang A ﬁ%lntmort

o sregt E%QF i caﬁcewaql IPéPentNéW f{'ule fglggf)trea%ent with an
1686‘WEGE»nqudythe case of solid tunors, the
neovascul ari zation all ows the tunor ceIIs to acquire a

g@# Emﬂyﬁﬁ g '@Ql% proliferative autonony conpared

t Accordlngly, a correlation has

been_ observed between density of mcrovessels in tunor
sdagiagaaesiny implicated iputhgi pathoganety ®Ast varigir exf disordeys| which

a%ldhﬁkles SR thggﬁ Ghtrh ¢4 rS né&ﬁh&hﬂh@r syntrom& s#dh as Nbroliferative

Cohispaiig ?ﬁ@@?ﬁdf‘%i‘g 135 degiF i M Fheaphatoig, arthritis,
aland ;Imnlaﬁ!; (:Eéllkn(ah99l2,) etl4b; ’,L4B)ol Ghenul 767 €rada) helos sl 10934;
nora}l%lpr g\sloret (aYE SRe'vmf’?lgmgld 53 %IBBF) 5?9%35“ etk (%rner, A,

abnormma ang ogen
néf@mmlwse@aln dﬂatla@scdog)aoédcmrt dhsetamm\r dymandic approach, (eds.)

' @ah‘?&%ﬂhq{ Kjin?t\gf)gﬁr@ 14 E%HrE’%l tdon Marceﬂ)eﬁlkeir' Ng{\]d&ﬁk (1994), PP

Rev. kman,

| Ag%’%—tlﬂﬂg In E}nglgs o_flgqjmlggnoqgf Weogascp—larlzgtonaqﬂlows the tumor

HUﬂBrtopaftEthE a ﬁﬁwﬁﬂ-ggﬁht%@ a9111 IB[@NIweLautcﬁlomﬁEo@lpaned to the

Cancnelgl ?%a Si 3) al l Igla Ii) e é of

PPl e AR OIRg, Fogy Iyt Gas Des dByh beigeR pensity

emiadovessémnin ﬂum@atétobns 146 patient surv1val in breast cancer as well as in
several other tumors (Weidner, N., et al., N. Engl. J. Med. 324 (1991) 1-6; Horak,
E.R., et al., Lancet 340 (1992) 1120-1124; and Macchiarini, P., et al., Lancet 340
(1992) 145-146).

Vascular endothelial growth factor (VEGF) is involved in the regulation of normal
and abnormal angiogenesis and neovascularization associated with tumors and
intraocular disorders (Ferrara, N., et al., Endocr. Rev. 18 (1997) 4-25; Berkman, R
A, et al,, J. Clin. Invest. 91 (1993) 153-159; Brown, L. F,, et al., Human Pathol. 26
(1995) 86-91; Brown, L. F., et al., Cancer Res. 53 (1993) 4727-4735; Mattern, J., et
al., Brit. J. Cancer 73 (1996) 931-934; and Dvorak, H. F., et al., Am. J. Pathol. 146
(1995) 1029-1039). Anti-VEGF neutralizing antibodies suppress the growth of a
variety of human tumor cell lines in mice (Kim, K. J., et al., Nature 362 (1993) 841-
844; Warren, R. S., et al., J. Clin. Invest. 95 (1995) 1789-1797; Borgstrom, P., et al.,
Cancer Res. 56 (1996) 4032-4039; and Melnyk, O., et al., Cancer Res. 56 (1996)



10

15

20

25

30

35

(1995) 1029-1039). Anti-VEGF neutralizing antibodies
suppress the growh of a variety of human tunor cell

woewesoBw mce (Kim K J., et al., Nature 362PCI/BRRY7/002448

841- 844; Warren, R S., et al., J. din. Invest. 95
(1995) 1789-1797; Borgstrom _RB., et al., Cancer Res.

56 (1996) 4032-4039; and Mel nyk, O, et al., Cancer

Res. 56 1996) 921-924) . WD 94/ 10202, WD 98/ 45332, WO
26859860DE 340 0303 OV QB35+ VIO 2e0549R908 ear S¥ORPAISAaE refer to

Vaitibodieyrapgdis& dvBBRO ¢ieha izan hidedisnRe YAy BaAcitsahl (sold

O e A A Y BAE) hai tmor hrapy

anhd- &nghegenly c aagangiogapt owgtt f approveehtfoentreaitneaanefercancer
( . HER2 is a nenber of the human epi der mal
gx\g ﬁéﬁ?g%?ii receptor famly and possesses protein

Kinase activity in its cytoplasm c domain. HER2 is )
oVER%j6p# aneyalerri of thenprmeriepidernal growtlo fsomrasaptar tfemily and
PPeEseRePPIRSH kiri&laGHAtyiN &k cytoFR%micSddnah SHERE ifover-expressed
val uabl e‘ﬁh%%it of preast cancer therapy. Anti i es
adhlHEer P&ORRBHT With RPqraRigenosy andeyuryial. HERE &y therefore

1@4alu2BR%3rget/df breasO&incoetherap . Afdibodéds agdinst HERESe knbewy from

2Q0 91+ X \ et ~al,, ncer
oAl R0 idodionier LA Cagopf A0y Brop'vegl G i aRbest. New
ToHags 2BA2605) 38 -400994pnQ3W. 4., €fraks tGangeraBracsol d1999) 48-50;
u a i 2$_s reconbi nant
h%etzl’gg eg%lf’%ggoﬁ@g %'njf}l ((Ig%%)idgg y used for the
treat nent .o ER2, over expressed/ HER2 gene anplified .
el %Pngtde& thectardenpmg Herpertuy®) 43 yErcegibinant humanized
denyBER2At #dnbtlahalt hatibsdy bady &S that tredtivdt 8Lt HERLY over-

in vivo jn vitro... eover,..additive or .. .
o SRrePURIER, et e, RS S st dpGs  Dreghinical studies
t dempostuated thetsthebsetively has eotittimat iastivity tilh wer iandsin vitro.
ankd - r ts,,i : lei Ni.G ..
SRR AR B! 3yRBSe: VBB bl B, BhfiTumop cgerivity of
ovi@ptespnel s¥asgobrsredt i icembinasion withcwarioyatdnghtugnor agents in
Aatdis8linRgd O IMRIRRaf 3ddiles, bXtengbl @FLuMENESPsOdhs@ed in HER2
anti - VEG-, anti body in preventing or treating di sease
nﬁY/erS’éersff’H’rgdU%taStﬁéc bigatt sRREEPHRME he ant i body serially

or in conbination with another agent that is effective

f Akcdringe te WD 884533 U thea ffadtivanéss befdyn capaWEGFofantibody in

0, kB S0 2 005 OE BT YA ARRRLASRe sy

e CO I ned W
apﬂriaﬂj@dy if @ombination with another agent that is effective for those purposes,

such as an antibody capable of binding to HER2 receptor. WO 2005/012531
describes antibodies that may be combined with an anti-VEGF antibody (e.g.
Avastin®) and/or anti-ErbB antibodies (e.g. Herceptin®) in the treatment of
colorectal cancer, metastatic breast cancer and kidney cancer. According to
WO 2005/063816, anti-VEGF antibodies may be combined with anti-ErbB
antibodies in a treatment of metastatic breast cancer. WO 2005/00090 and
WO 2003/077841 also disclose the combination of anti-VEGF antibodies with anti-
ErbB2 antibodies for tumor therapy.

Clinical oncologists are in agreement that the failure of cancer treatment is not
necessarily caused by the growth of the primary tumor, which is generally dealt with
using surgery, but rather by the metastatic spread into different organs. The

regression of primary tumors by different cytotoxic drugs is not always indicative
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Avastin(r)) and/or anti-ErbB antibodies (e.g
Herceptin(r)) in the treatnent of col orectal cancer,

wOorei0a30mee ¢ breast cancer and ki dney cancer. ARCDEPI0NT002448

to WD 2005/063816, anti-VEG- anti bodi es may be

conbined with anti-ErbB antibqdies in a treatnent of
metastati c breast cancer. WD 2005/00090 and WD

2003/ 077841 al so di scl ose the conbi nati on of anti-VEG-
aifen yutimetasigticracHKity perieh BN thetdobtrdye snharrced upgspstasis has been

: ti‘)ﬁﬁéi‘péﬁ 1nth;55rﬁé‘|to 9&@%{1 Qghtsiaﬁcp?rdeugsr(ﬂﬁm&eﬂeﬁt et MatAnticancer

e nce r eat nen ot nec

gﬁ llg’gg)t]n3 ugphy e pﬂlq;llﬁ}ﬁ @hor, ﬁaiﬁé}cll"?g 7201; and De

geasndl Ey ed@l&l@aﬂ@kﬁ Resusi IOH)(HDIQQET 32861buCleﬁﬂ$' lilegre loyistsheneed to
tatlcsred into ferent or

" BeP I s eB PR ihur S0 Pou R PE N prs o but also

drsuﬂgs;reaissntt@rttam ways i ndicativefor anti-netastatic

activity per se. On the contrary, enhanced netastasis

hgﬁngﬂigo@g&q?w&gldrp response to several anti-cancer

drugs . et al ., Antl cancer Res. 8 (1988)
13920 entinacobPiss dbo st of sy s HEVG ihodond g gii-VEGE
( 20689dy2B5 The Bahpfactireaf h ynddﬁtah&nefOrStt&tlag raderdast @ancer disease
dev?ﬂg‘éﬁexﬁtrﬁﬁ { Hg{)ita{lej] Fe>rrlgp {he§ad)t hatth LRLARlyESE ag@‘?ﬁ% cgmprlsmg

) SO SuU ess netastasrs
ofadmm,astlenng 110 itbe pFhenti g tremapeoticdlyngffecdes amhenuge amfanaﬂHERZ

anhiib dahtingot¥cand«pogant i - VEGE anti body for the
manuf act ur e of a medi canert for treating a breast

cancer fol a patient who has failed prior

ﬁ%,aefgy ewe Flilt_, vgﬂtl;qrbéwpnaeé £ juss ﬁ@trastuzumab and
a?fmd&iz&hﬁbl fog the rﬁe?ﬁlf&&ﬁﬂee(b'ﬂ a anddi@hape Yot Cr@hﬂg)/g a breast cancer
ef,fecti of an anti - HER2 [ an n ..
S R ZIRHEL 4 R DB o "ok sloEa dhiert, protein in a

i peeertti whocharqarfallads ptibe themppf withaat lntrMBGEndntibody such as
bSX@a%izEH{IBb grlglgg amms%?fhg 6 @k r@tlgﬁphccﬂg@g&gfcgﬂy effective
I SEase craracteril ze

treati ng ancer
0P BIOERpPIELE @Fltihl angddeprmateept or protein in a
patient who has failed prior therapy with an anti-VEG-

arhk E@%n&ﬁ Gtirthér &ﬁf(}&@del | Fﬁi&hﬁ& @fr&;e?tsmgwg bachgt &in&&xedﬂs&@e in a
to t ient..a therapeutica e

L P MR a e DET JORTABY Mitheeh APGRL FGR TPy comprising
coedminisesng torehd patioft 4 leadpengcadlylefieaste arancetr ofias @easetHER2
' Bnfdbody while continuing said anti-VEGF antibody therapy.

The invention further comprises a method of treating a breast cancer disease,
characterized by an overexpression of the HER2 receptor protein, in a patient who
has failed prior therapy with an anti-VEGF antibody, comprising administering to
the patient a therapeutically effective amount of trastuzumab while continuing

bevacizumab therapy.

The invention further comprises a method for increasing the duration of survival of
a patient having breast cancer disease who has failed prior therapy with an anti-
VEGEF antibody, comprising administering to the patient effective amounts of an
anti-VEGF antibody and an anti-HER?2 antibody, whereby the co-administration of
the anti-VEGF antibody and the anti-HER2 antibody effectively increases the

duration of survival.



10

15

20

25

30

pati ent who has failed prior therapy with an anti-VEGF
anti body, conprising admnistering to the patient a

wao bh@rapsed i cal |y effective anobunt of an anti - HMRREP2007/002448

anti body while continuing said anti-VEG- anti body

therapy. The invention furthey conprises a nethod of
treating a breast cancer disease, characterized by an
overexpressi gn of the HER2 receptor protein, in a _
pdiieeitentinn fasher agaraprisss idomethas: fysyingraaping rtha rirogrggsigm free
aRtivdRUYf 2 peARItIhal g breiit Birkbediséi8e Whotth§ fRlRE ipeidt tiferapy with
theraﬁe%% lgal I.ﬁ ‘fffectl.v.e agoun.t af trastuzumab. . whil e
cRenY RGF Baytad, crapriRe AdRYRIserES f ERAIGR: Fifchpsmounts
cofipan sasi-HEGEt hadbédy dndcrneaaahtidHERE duibatly,orwleteby the co-
S I Vs t] Vi r canc I Se 0..
At O 83 RaveaE N8 ERElRRCRERT B3GR ivel
c omgredses thg dadationi of peegrassiondreesarpedli ent ef fecti ve

anounts of an anti-VEGF anti body and an anti- HER2

anthle BREA i OWTRFIREY cdnfiSrie®a 2UThEd BdrMtRdatiAp a_c%o%ﬁ' Bf patients, having
anti - VEG- anti bod andtgﬁggntJ-HERZ antkoy, )

ePFEct ?%frrﬁlf%eer RayingiledipHer disrapy: withanAaiti-VEGF antibody,
Themiphisiagt adridistérifye ito CoRppaties éffeorid@ehdudts of an anti-VEGF

i . ! h I ssison, free suryival ;of . atie .
a0l B Rt pifEEs aRlBy, LB (B Rip BT SFthe anti-
t Y&i(dpantibiody aad theanti-VEBER antibiodydffectvelypnirsases) the response rate

agmd S685 bshtieRest he patient effective anounts of an
ant | \%éliils aﬁ%i boo?y and an anti-HER2 anti body, whereby

the coadministyration of the anti-VEG- antibody and the

a E’F -lmmoarfmt%%fospnwrﬁé&ﬁ imeshed fordnersavag theeluaption plyesponse
obf @lp_ﬁgérﬁﬁﬁivmgtbgéﬁﬁgziht@i{/ HMéﬁtsg whbehab ﬁtﬂ%ﬂtﬁr?ﬁ tlfléii_ﬁﬁ)hiﬁ[th an anti-
Cc rdse met hod .for ,treati.ng.a gro ients

harg Rl ComRpe ateisSering 4 WK PREnE sty jimaints of an
t heti &fBGF mtitvodyrandnnianWHEER2 ahiibatyy whewhp thesiorgdministration of
adm nj, Stefd . ient.. ctj s 10f.

S S oo S BT e e

t Hurationad sesppsier at i on of the anti- VEGE anti body and
the anti-HER2 anti body effectively increases the

I THP ANeRt6A RS thed chRBridésiie®bd RAtrefTHgSa patlear hAWMEEbIeRdt cancer

further co rlfsiies a_.nmethod for incr eaSngg the.bdar ation. .

of ISFEE PR 13 fTatEdp BEPRARCTRARY, I BR el ¥ EGicHltibgrike saBPTising

whadmhdistefing ke theppatiht effestiveyanvduints afamahti-VEGF antibody and an
anti-HER2 antibody, whereby the co-administration’ of the anti-VEGF antibody
and the anti-HER2 antibody results in statistically significant and clinically
meaningful improvement of the treated patient as measured by the duration of

survival, progression free survival, response rate or duration of response.

This invention further comprises a method for reducing metastasis in a patient
having breast cancer disease who has failed prior therapy with an anti-VEGF
antibody, comprising administering to the patient effective amounts of an anti-
VEGF antibody and an anti-HER?2 antibody, whereby the co-administration of the
anti-VEGF antibody and the anti-HER?2 antibody effectively reduces metastasis.

The invention further comprises a method for treating a group of patients, having
breast cancer disease and having failed prior therapy, with an anti-VEGF antibody,
comprising administering to the patient effective amounts of an anti-VEGF

antibody and an anti-HER2 antibody, whereby the co-administration of the anti-
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VEGF anti body, conprising adm nistering to the patient
effective anounts of an anti-VEG- anti body and an

W@erAMBRR ant i body, whereby the co-adni ni straPCDRPN7/002448

the anti-VEGF anti body and the anti-HER2 anti body
effectively increases the durgtion of response. The

i nvention further conprises a nethod of treating a

pati ent having breast cancer di sease who has failed .
pMESTE amehadyyang the anti-HER? aptibpdy gHeqsiyely redenep maiasigsis in the
agrouy sftRkiend. to the patient effective anounts of an
anti-VEGF anti body and an anti-HER2 anti body, whereby

t co-adm ni stration of. the.anti-VEG- anti body and , .
L e PR BT, By S R STy AT, SRRy < ontainer, 3
sicgmipbsicant withioh ¢hé rbomliney capiisigf win anpr\E@EHemtibodly and a
t %ﬁcﬁa%g et iH?{Hc%%rg tRe ui&BTHhE go&% §ifi6n 2450 AR o a patient,
survival, progressfon free SUrvi v P response rate or.
diipeng drreastt Geaegsotisease Trhas han failedi o dhartsr Witbnpn jasdisVEGF
a afBbEBA tHeQintil SO AHbSBE AR ASInti- HER2 aBabb@Nt havi ng
breast cancer di sease who has failed prior therapy

.t h.an anti.- VEG- ant, body,. conpri si.ng adm ni stering, .
t SPEARVepEeD ShheImr ey R detils Al an R aong fomPrivingge cohtainer, a
arbdmpositioandithin ant icohlaRRr acdmpnddyg anhenglERheantibody and a

TR0 kU ke 5 RO g,
i howngitoeast ranersr disesp mhoe bas faiked herdorf drerapyewithngn anti-VEGF

9LAHBo B, tRAkEAER? ahﬁy&mr@rﬁﬁﬁﬁi-ﬁm%t@&@@ase and
having failed prior therapy, with an anti- VEGF

ant i body, .conprising adm pistering to the pat.ent )

T hecpvusich S B OVéﬁngaﬁ)tri @\FE@POéWPPbG%R?BEﬂBg atp ant-HER2
aahiibddyRZndinani oy EGHentetndyt befid onathe tesineat iobrbredst cancer
t he _ant.i VEGE. ant i.bqdy a he. anti - HER2 ,ant i b .
AReBE b b Rn e Haf Bl dF?themb VpoHh o8f Vear antibody.
p&réfenably. thT laetiiERM antody is tradegumab aAlso prefexrably the anti-VEGF
”91?%’3’ : Sing a container, a conposition

W t |(%B{l Egvggl‘%%gg'er conprising an anti-VEGF anti body

set i,nstructing the user of the

and, a_package i
§ . ption of

c SrsbY HOn Ol theDrawings to a patient, having breast

cancr di eas o has failed prior therapy with an
abigurd/EGE ant i Aetyimdrhetiaing of Vaabinrdt tr&3atynabdaminbevacizumab

article of markrune) 4" SuRG per LAt e b el fiure.
conposi ti on wiMeam veles edrtuaiarevolemapimmsi)nglogted on the y-axis;
anti - HER2 ant imgera&dda@s after injection of tumor cells plotted on the x-
axis. Vehicle (circles), trastuzumab at loading dose of 30mg/kg
and maintenance dose of 15mg/kg (squares), bevacizumab at
5mg/kg until day 55 when treatment also includes trastuzumab

at 15mg/kg (triangles).
Figure 2 Effect of combined trastuzumab and bevacizumab treatment on
lung metastasis. Mean value of human Alu DNA sequence
(ng/ml) quantitated from lung tissue using real-time PCR and

plotted on the y-axis.
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package insert instructing the user of the conposition
to adm nister to a patient, having breast cancer

waelr@eass2aho has failed prior therapy with an BCI/EPMBEM02448

anti body, the anti-HER2 anti body and an anti - VEGF
anti body. The invention furthgr provides for a
conposition conprising an anti-HER2 anti body and an
antl -.VEGF antl body useful in the treatnent of breast
etailed Desgription of the knyengigd whi ch has failed prior
therapy vvlth an anti-VEGF anti body. Preferably the
amhe t1&RR2V EGF' mewmg td thsihVentivatrefed GothRrvadctaakindothieRal cell

Byl tyial e Foy OV P AR elR L g s Pk 2 Leung

c Ot netchlt Saeiaez2466( 98 d 306\1309; 2uddbouck gt Aveettal.oMol. Endocrin.
t 5?%9 19 rl?&ﬁ Ii]S ﬁll)taﬁa apt?\y #ﬁ%ﬁ;};@ PHf&QB therh‘ﬂﬁéllﬂra fnse;NFs&mereof.

val'ues’o unmor vol UI’TE otte on t

number of da){;q after injection of tunpr ceIIs pl otted
ol he Herm 3and-V R patikodyci aceprding ta fhesinysntigih isgen antibody that

I B:':}Qis Ngeci@isAlyoto IMEF. kKuhans ef@i&é@tlﬁim&ddmmcp antibody or

e %@oﬁ%@%ﬁg&a?\u KR K ik P Ro more

( thana:rh;plueslylo EMgande pfé&hblgato mbre i abedt 5xa¢ Mz Breferably the

ap re S

SEFSEP D b BB, BFE D oo

f rqsﬁmhympgltthu@wwezedsamrgVE6§lmon¢ﬁéo ypgmewé@ri a¢rording to

t Peeshr, AXi S, Detaal t@ﬁicePe}s&r 5@%@9’7)0459@%99 nyeplet@red Thgtibody is
rm"VE C\Z]Eﬁg o.the |nve %‘i??@l‘ fers tug?the

v @612 ma néBf‘ Elan&‘ Pﬁllebf‘% F%\V\A‘%ﬁs" Qgygre are e.g.

NdescRbddb&92)S 6858 20NaUSVAH03(0l10@3 17y U0 6)682,036eU8.63884,879, and

Lewn et al, Sci ence 246 (1989) 1306-1309;
an g% R&”\é\&% , et al . Endocrin. 5 (1991)

1806- 1814) and actlve fragrrents preferably N-term nal
f Papezimabt ¢ranpifes miatede hvanan g1 \iEGReverk mgiyrs and antigen-

aBﬁﬁ‘l’iﬁE n&rﬁﬁle&@ﬁtah@é&&%hﬁﬁuﬂgs ﬁ@loﬂﬁ‘t FreadYa t BRkinki RE&-hVEGE

speci fy cal |l he err hunan
aRanogearl 3 P‘P%%Edwér blpsky Bindingqf- ohEH, by its receptors.
happroxithiteblso3 ohthe\dnisho weidsequdfde Uﬁb@ac@lﬁmﬁb, indlnding most of

the framework regions, is derived from human IgG1, and about 7% of the 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 its method of
preparation are described in EP 1 325 932.

HER?2 is a 185-kDa growth factor receptor also referred to as neu and c-erbB-2
(Slamon, D. J., et al., Science 235 (1987) 177-182; Swiss-Prot P04626) whose
function is related to neoplastic transformation in human breast cancer cells.
Overexpression of this protein has been identified in 20-30% of breast cancer
patients where it correlates with regionally advanced disease, increased probability
of tumor recurrence, and reduced patient survival. As many as 30-40% of patients
having gastric, endometrial, salivary gland, non-small cell lung, pancreatic, ovarian,
peritoneal, prostate, or colorectal cancers may also exhibit overexpression of this
protein. Anti-HER2 antibodies and methods for their manufacture are e.g.
described in US 6,054,297, WO 89/06692, US 6,953,842, US 6,949,245,
US 6,399,063, US 6,165,464, US 6,054,297, US 5,772,997, WO 2003/087131,
WO 01/00245, WO 01/00238, WO 00/69460, WO 00/52054, WO 99/31140 and
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t han about 1x1O M and preferably no nore than about
5XIO 9M Preferably the anti-VEG- anti body is a

wormweadseal anti body that binds to the same epPCDPR20a%002448

reconbi nant humani zed anti - VEG- nonocl onal anti body
generated according to Prestay L. G, et al., Cancer
Res. 57 (1997) 4593-4599. A preferred antibody is

bevaC| zumab. Anti-VEG- anti badi es agd net hods fO{l )
tw‘é@r 933 A(H7aclinup eprefasred gmbedipgnthely the, inysngiops she gmti-HER2

4088/ 10 1190B3Tmab )T 105t B AP Brd WS W o fHFEparatish S described

200 Bevaci zumab conprises nmutated human | gdQd
fﬂ%ﬁé%ﬁé%gggl ons and anti genbi ndi ng

conpl enentarity-determ ning regions froma nurine
aiThe t¢rvEveraxpossion’adf thatHERX receptat phiteio ksinbénudid g imdicate an

hgm% ef &¢ éx%?esglgﬁ%qttﬂg ?-IERQ%E 6 ‘? % i §%ef?ffrotn|?$ tumor

am no aCI sequence of bevaci zuma cl I Ng npst
t mathin aseegiadissegyproprgan pé%matlv@torekﬂqu@ﬁdwel of@xpressign in a

ah@%aﬁé’@loffroﬁqhﬁhaﬁ BiSKER NWrCorigln R4 tie¥ BChdvi i Th tcbﬁcemthhﬁetenzed by
anti bod Vaci zurmbnrgllPs a nmol e

o BtTE T oS B egaor canrs dgepmarahy “aadag astvgknown
aidthetast. Pe¢ftrabilyafvefpkpression isaneanreddedxed badld of frokdh dr paraffin-

Sggbg&)’d?eél FES%% ge%tlgnslggmlé D%lragﬁ@g %.kg ﬁ%l?al ?ﬁg)phag%t?ons %When

alcouplstmeth:énszdsgleallggayrur:gzﬂoq@lzatlc&/\msthebrtetgewmgrmym can be

V\’ﬁ@t%?mfdéﬂce;ddo&tbﬁ b€ lt@teﬁlgregs@orp QAR RS ﬂu?nd;rr @Jﬁsf)@ A&5ARA both
in human st cancer Q/er o E‘SSI on of this

pABt g?%vq%%n SR QAT d Sheh [ertien prawsaredainuarin the

p aitlaﬁﬁtlﬁclwﬁ@ﬂﬁ Gltﬂé&l@ 'I‘hg] zgislﬁﬁ (@T AD thee@r@ﬂ@fdlaﬂy&dhﬁﬂibl‘ee&bCorp
ease abi

At AT ap et oryable DK poit et SHBORYE foarpintera,

pé]ahfehﬂ“he hetterr ngpap asds i speciBncimgedf 0 & 3+ sell steining (@ e normal

ng){o% 38!—? Adl%ﬂi%%ctth@a&%’n%@gt' éOSItgl\éag){pg%Slé)HE tgtﬁ%’ cancers

obé‘flég( pws@rew%ﬂf oft the TR b peatein (Amtihe HiEroe pain®( tsesginzagnab) full

aBEEs%ﬁ%‘i‘ﬁfoﬁ%ﬁ&h%e ey f 1308 UG@néi‘x&@che[ng Sgﬁ%ﬁﬂx&%@i Calif.).
US 6 297, WD 89706692,

6149 psfients hayipg eg@cses*m%féerezegga ozrer&xmggl@ b FHFR2 protein
Ufn Bhel 7ahg8 DE, 14\\2+2 423308y rl&lablm()d;/ 802 Afore \PEEferably 3+ would

oBieFs 3?*11 % el T eraP RLBA PRBRAL BIEYNE | vent | on,

the anti-HER2 anti body is trastuzumab. Trastuzumab and
i The tehGbireast qanegradistasgnrefare talébe nnbmdrolled growth of abnormal

breast cells. It includes ductal carcinoma in situ, invasive ductal carcinoma, lobular
carcinoma in situ, invasive lobular carcinoma, medullary carcinoma, Paget’s disease

of the nipple and metastatic breast cancer.

The term “failed prior therapy with an anti-VEGF antibody” or “treatment failure”
as used herein refers to tumor patients who failed to respond to previous therapy
with an anti-VEGF antibody ("non- responders") or who initially responded to
previous therapy, but in whom the therapeutic response was not maintained
(referred to as "relapsers"). Preferably the term “failed prior therapy with an anti-
VEGEF antibody” refers to relapsers. Treatment failure (respectively Response (RE)
and Non-Response (NR)) is established based on the medical judgment of a
practitioner ascertained by the results from clinical and laboratory data that are

generally known in the art to assess patient treatment. Such data may be obtained,
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in EP O 590 058. The term "overexpression” of the HER2
receptor protein is intended to indicate an abnor nal

WO 200&1107329 expr essi on of the HER2 receptor protRCTEPI0E002448

cell froma tunor within a specific tissue or organ of

the patient relative to the | gvel of expression in a
normal cell fromthat tissue or organ. Patients having

a cancer characterized by overexpreSS| on of the HER2

r d¥epebr ofc gxampled dranntliierl bpxasmianirm dcdeloairal kngwhistalogical

t Q&hﬂk}ues,%k&é&%b hid I%Y)@f&&ﬂfyeﬁﬁia%hi(ﬁ Qe 2sur8d MRI scans, chest
cel]ls of frozen orF%arafflnenbedded tiss

s fﬁ)’o Ty o8, BHEiRecthe OPERALT a&‘é’f’e@??‘ﬁ’i‘l‘?r markers,
Weeth ao lﬂﬂﬁect:wﬁat, rCAn1$_B,olmg11mkhn 8t aichisolgblel HERRI ImtthBncontext
Ot‘trg{}%eggfa?lgl{ée is BEQY %]I’]arg thé& %sggcedoef{cﬁrrlfp%lnl?nﬂ%S‘\rf]eqneelﬁt &R %rﬁatively,
qLB@GISBtcrweeiawnah be $1e¢d togdetetnnina ttiimer yespsoeh( Tihie@sse, P., et al., J.
d?\fagcthﬁ’&r Qﬁﬁﬁ}iﬁe 9f ?2&@%5'2]69 he @l ekt ARdaUdEnd BAure” is

Cinical Trial commercially avai] abl g

L dsltpgdpsgvher” é%ffom%lﬁfe reqP@naféﬁﬁlﬂﬁ disgase yora\%apsrsbw diReD -

Her cepTest (r) (DAKO, Carpinteria, Calif.). The latter
agsayrdirge® the&ﬂmi(i?IBTCcritam&mﬁtfr r@sﬁdhs@fbr%@llcﬂ t&hafsr(qrhgrasse, o
( Ot '91 Jgthap g?)aSnIszr )égéuig ogiJQo% r}qF X aFe%gr%eadnm deé)endency of
hdm nejunearrogIssLers ioomegl‘eSStdmeofi—Eﬁztupromt é¢.9 mssaredeia CT) into

f

W%ﬁ%ﬁl{g%%ﬁ&@%sﬁéff&a@@ & %erﬂﬁletsegﬁ(hgk MER), séable disease (SD)
FRRfcPEaEsessITg| idfseese PR3, (ssat iTables lhaxﬁuﬁtghean@%mdéﬁ European

C g afitRionZ et b&s&v&f NE" FP&itRABnOToft @@ndéE%cmm)el Propdsed a

the range of 1+ r.3+, prefera r 3+,
pFUFETEBIgn Satcuu dewtini AEpERTH Rl o Pisergeliap of e tumors
t heaapyd ofa Z—HéF]plFlesmqlz dedxsghidosdposithen émisnibnbbmagtaphy (FDG-

CRRET YR8 ol EoF o Chfear 35 (B a2 L7l RAGE &1 et
sig, Caneeadiev.el 1d(2003) 27 CBOBMEomplbuimatabolic césponee GGMR) or
SgBHral hf%ic’?%s%géa’l geesbg:?slét ﬁMI@)aEtQ &Edddééa?er 0y 125 QM‘?FEPgressive

e ni & ‘and nmetastatic bfeas
c&ﬁé@mcﬁﬁé“?é?%mf(é‘?qjé@ k or t her apy vvlth an
anti - VEGF anti body" or "treatnment failure" as used
herein refers to tunor patients who failed to respond
to previous therapy with an anti-VEG- anti body ("non-
responders”) or who initially responded to previous
t herapy, but in whomthe therapeutic response was not
mai nt ai ned



(referred to as "relapsers”). Preferably the term
“failed prior therapy with an anti- VEGF anti body"

WO edoene7se®o rel apsers. Treatnment failure (respeRCT/ER1097/002448

Response (RE) and Non- Response (NR)) is established
based on the nedical judgmentgof a practitioner
ascertained by the results fromclinical and

I t a ner a .
ad48le3: ETOHRA, (U5ke RECIAFE, 2 ARl ARBp A K BB chfers
way of exanple, fromclinical exao. taEORIC,cpedooggdh) et al.,
and hi stol ogi cal techni ques, end a

| apar oscopy, ultrasound, CT, PET%z\lﬁ %99&1{1932)177361&82)
X-ray and manmbgr aphy, and nmeasuri ng the concentration
OCTt uneasumenteker s, $RERIZE CEA| PEYfmeqsufefddnt 3, Proposed
iipgerleukin § edt s$ol uble HERR. In this context EDG-
1t TERt "PaPtait’et is define¢l as the absence of
¢diameteds i nprovenment. Altefnatively, RECIST crite[PHT
may be used to determ ne tunor response (Therasse rlf’. Ha
et al., J. Nat. Capcer Institute 92 (2000) 205-2155 R
thl S context "treafment fail U'éfbnipd;etelesfsblmeidnafmei [ her

' @@ﬁﬁﬂré@@’responoe/st abl ¢ di s ) ogr ess| ve
UicsS@Red 1ALGRILI NUCRO these %E%a]sglu@q Feq% &9 t UMl CMR
[esponse for solid|tunors (Theglsse,(FBPG)taemhoal ., J.
Nbafter Ggaeent SHEhi t yt e 92 (200)?1 gags 216) is
¢at egori zed in depgendency of | ®l une progressipn or
fegression of the funors (ée.g| Redasiehedavvhiairtilm | Nt o
four levels: conpl g¢te resppnse par
esponse (PR), stable disease ?é%?%%%d)fﬁ‘iafié?rg%flv
IBomakercafd) (see Table 1)1 Fhupfake vatue(SUW) dfter oppan
O gani Qn fg ReBRar ch and| Tr eat nent _ of Caqc/ﬁr PMR
E%%’rll* %paﬁ Y alcat egor{ zat PBRIFHIENE ofsle PRYBY & i n
dependency of t he petabol i $sm ot Jeaftdtimée theaswy ed
ia 2-[ 18F]-Fl uorp-2-deoxygl ucose posi on em ssj| on

{ onogr aphy ( FDGPET) ( Young| H. | tréftmgnt cyq J. Cahcer
B5 (1999) 1/73-178F and Ke|l of Inc@aselofstarﬁlar@k@d n.

Cancer Res. 1 1 (2p05) 278b- R808): conplete abolic
esponse (CMR) or partial [et aBB'ia?‘%Vaj%gg%ﬂg)é?E@R/R ,
shrither prehabpbi ¢ df sease ( BMD) oAdtr@kOSS SIFE 8%

et abol i ¢ di sease {PND) (see [fable 2), Table 1: SMD
SerileFR M8t a (ace. fo RECI ST) THIVasible increasetheed

FDG- PET criteria (ace. to EORT&test@F FYOMAGnS: . et| al .,
Fur J Cane 35 (1999) 1773-[178P) Thus preferably,
"Response (RE)" and " Non- RaspJHE@ fNR) " according|to

s Tnvention are|estabt T $held Essd U vassh,acquj red
by t he conbi nati on| of conplter

D

D

Visible increase of FDG
20% increase, no CR, tumor uptake (>20% of
PR, SD documented PD longest dimension) PMD
before increased disease Appearance of new FDG

uptake in metastatic

lesions

Thus, preferably, “Response (RE)” and “Non-Response (NR)” according to this
invention are established based on data acquired by the combination of computer

tomography (CT) and 2-['®F]-Fluoro-2-deoxyglucose positron emission
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tonography (CT) and 2-[ 18F]-Fl uoro-2-deoxygl ucose
positron em ssi ont onography (FDG PET) (Kellof, G J.,

wW@Rooa107329C] i n. Cancer Res. 11 (2005) 2785- 2808BCT/EPZH07/002448

Young H., et al., Eur. J. Cane. 35 (1999) 1773-1782)
using both the RECI ST and F ET criteria described
above. Accordingly Response ( E) and Non- Response (NR)
accordi nggto this i nventl on_are determ ned Er ef era

asomegrepis (FDRelpbhnEeelloRey: .ot dp P-jsancer Bet: |1§h@90¥) 2785-
Vg0& mdECh S BF. étedli, EulrTabLencl 3580199t 11743e1 M RistgNBoth the

03@53523“@F?§G AR P ekt ?%Jnﬁg%%%g%ﬁﬂ and

f dloncRespboned (IK) ancbrBng neakidrianemion afe dedriivied pieferably as
KY&SWR CR and PMR, and PR and CMR Non- Response

( SD or PD is established waCTRECIST criteria
(Table 1) and at the sanme time SMD o

e Respanse RE): GRorARGspstablishgd via G- REﬂI&E cvwélaf@able\h) pad at the
f @euﬁ% %&EEMW% ! hlsl@ %@tagﬂsé@ﬂ drléggiﬁmgﬁgwg%ﬁgi) 9iHae 'ﬁdponse

esponse n ) an

NORERERERG PR FPLE%EP@OYWSNP%pS%% for upbined od 4gd PET
anwdandedehno CR anelsRSIR, PRahdPAR yCRand PMRGind PReaidsCMR.

after treatnment start. This response determ nation is

Uﬁ%?l_' ﬂlé’sgfp@&?ﬁ% ?BtOéllfl‘j &le Xﬁtwgﬁ vi% é’? R%C}’i@? léfﬁterla (Table 1) and

det drensamat fime SMBi gnPMIR smcstarbélglpmh@e RirgyPEfagTable 2). Thus the
' Qﬂl@)t«xhﬁ ﬁﬂlr c&s@?fbr%oh%hr%s(‘?l‘ Gt AET ﬁ?ﬁ%g\%eﬁ‘lehpﬁ gniREN PRIESponse

rst, determn t|on edetermned
(R s bl Shiangatihab Pesgondd vl arabMisn |
this context, the term "patient vvho has failed prior
t Weualyythei rH‘panIe snddterviibd anaionad)d' ta &fwekeRs, tp@efarably at around

gg:»lér%%\s rafte t%%}znet ttar?rThlg %sﬁ%sfel cie%er L estF)on N %sually repeated at
( Tﬂ‘tbtwal@egpm&gqe'el}s, prefqabhyh)é 6t Bs{eek@&‘ﬂmm the first determination
d§t &‘Iﬁ 'rQs'Si) E?é PRES Sval RiRntlRdC$ e%bla ! r%ﬁ Eje (30 rhédnt ReNon-
seco u equent response eterm n tion

ﬁsmeéqo %@ea ftaurthe ifgstedgtemminatinn) nres dgieraningd atgrliest at the

t@gcahdg@,bgﬁgeaﬁ@mua&m(dl ng to the invention refers to
the transm ssion of cancerous cells fromthe primary

o B s Bl e Bt e Biared ool eep) ouff an aptVEGE
hawibglyt’ eefdrs © « phiied, o Wiretagittet iac thefivst ‘response determination
aﬁgﬁlaf%sﬁéﬁs% (Nlﬂ1 ¢ DRIARKAL '(GNI)H-rﬂ%EpO%%PE’}' 85 af 8hd Fird hr%‘éponse

determination Response (RE) is established, and in the second or a subsequent

response determination Non-Response (NR) is established (“Relapser”).

The term “metastasis” according to the invention refers to the transmission of
cancerous cells from the primary tumor to one or more sites elsewhere in a patient
causing secondary tumors. A tumor formed by cells that have spread is called a
“metastatic tumor” or a “metastasis”. The metastatic tumor contains cells that are
like those in the original (primary) tumor. Means to determine if a cancer has
metastasized are known in the art and include tumor marker tests, bone scan, chest
X-ray, computed tomography (CT), computerized axial tomography (CAT),
molecular resonance imaging (MRI), positron emission tomography (PET), single
photon emission computed tomography (SPECT), fluorescence imaging (FI), and

bioluminescent imaging (BLI) and tumor marker tests (see e.g. Helms, M. W, et al,,
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like those in the original (primary) tunor. Means to
determne if a cancer has netastasized are known in

wo h@7a9132and i ncl ude tunor marker tests, bone BCHEP2007/002448

chest X-ray, conputed tonography (CT), conputerized

axi al tonography (CAT), nolecyl ar resonance i maging

(MR), positron em ssion tonogr aphy (PET) single

phot on em ssi on, conput ed tonogra

f Qoatrakutians doj misgphiglogr|1p, (24 H%ogﬂmaﬁés??@ﬁ?l Krregjiahg J. Nat.

( Blahgeranst. 9put999mrlbe1r12npsts (see e.g. Helms, M W,
et al.,Contributions to m crobiology 13 (2006)

9-23 d,P .
uef‘fé%?lrr]lltflf Qrtf(le szﬁtlenwrffgx@hl)fﬁgﬁeéﬁ tﬁ’ tELHBa[? %}? ?ﬁed o%ttreatment

" patregtrntahcgy ef epadahlycermfssmgdttmmaorﬂmn Howevesdheterm "patient"
t rﬁf%ﬁ%”}ef&"fbt B&%uﬁ%ﬁ‘?%lmaw p’i’efQ{aﬁﬁaf}&ﬁ{rﬁM? saandy tdo:gE‘ cats,

esl on wever term "patie can also ref
t HOFEH-CRWMEHEaMaeRlagd Weh@n%pymmﬁn@ngaéﬁ%@aa 8fsin need
Cof GeathfPhBes, cows, pigs, sheep and non-hunan
pri mates, armng ot hers that are in need of treat ment

T erm rau referstoa u patients as | |

23 b e P i panb O Pflot BB AckEgeoh Sapents.
refers to instructions customarily included in
c dhereterinal “ppdeigagisentt tefers afpe libstougpioosl uatssymanily ¢ inaleded in

' @%H‘gﬁ?ablnh?gkggés WI}@%{IUE Ilﬂoh Lgk C@chﬁnl%ag g?gﬁe information

osage tration, contral |cat|ons
waboitnte uticaions nasagpedosee. otdmipisiratingr speiseindications and/or

PhAsUEE sSconImerglﬁﬂ@ﬁEe @ﬁ)ﬁclbﬂ]erzfpé[m@ﬁﬁfmﬂc& I ung cancer,
non small cell ng (NSCL) cancer, bronchi ol oal vi ol ar

c | un cer one,cancer ancr eat nce
cThE S et G SRB PG PG Ron adtal el JasvsCE) Gancer,
i btarmblibaviolre lcelh durgg caticer,ibomecanceay pawsredticacancearnckin, cancer,

r @gc@ of ?ﬁlacﬁgad &aﬂg&r cgiang%w &nﬂltraroglghrgﬂlel %}to%péa%erme cancer,

cancer,
ut)@ffia@ec@aﬁfc éﬁctalc@méern sarcepfoftthe anall tegisinatomgsbscancer, gastric

C@drickh Qm%anan&é'ﬂ Soreid QATRf, 'dﬂéﬁne%ﬁ@érn&@angﬁqatoﬁﬁxé?ﬁné@l%n tubes,
carCJnona 0 va 1na carcl no e vulva

HeR G asofry §€3 ‘émeté‘é’r%ectar%‘FO‘Pﬁ é‘?gl,fo‘ﬁﬁ‘éﬁm@r cipaa of thy vagina,
t barcmBda of the aatvlamaodglaﬁe @iscafe, ichigced Bgﬂﬁarésﬁphfgﬁst@ﬂter of the
can ncer of t [ ro

PR BiRgernbt d4bE st B oGt dhntoner e AP OURHR, Sancer
t bbdweearahyroet glefd,tchrcanof thw alrerch gloed, afcdnteeofsefti tissue, cancer
pBPﬁltej}}rgth??Qgr? er o’?ﬁ'ﬁg?e'h S; E (f te pJn%Qd €lncef th(l“l%rbla%‘del: rE?ncer of

uret carcCl nona car Ccl noma
t the kidngy @re|uy¢t§ra, renal cell carcinoma, carcinoma of the renal pelvis,

mesothelioma, hepatocellular cancer, biliary cancer, chronic or acute leukemia,
lymphocytic lymphomas, neoplasms of the central nervous system (CNS), spinal
axis tumors, brain stem glioma, glioblastoma multiforme, astrocytomas,
schwannomas, ependymomas, medulloblastomas, meningiomas, squamous cell
carcinomas, pituitary adenomas, including refractory versions of any of the above
cancers, or a combination of one or more of the above cancers. The precancerous
condition or lesion includes, for example, the group consisting of oral leukoplakia,
actinic keratosis (solar keratosis), precancerous polyps of the colon or rectum,
gastric epithelial dysplasia, adenomatous dysplasia, hereditary nonpolyposis colon
cancer syndrome (HNPCC), Barrett's esophagus, bladder dysplasia, and

precancerous cervical conditions. In a preferred embodiment, the cancer to be
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mesot hel i oma, hepatocel | ul ar cancer, biliary cancer,
chronic or acute |eukem a, |ynphocytic |ynphonas,

waoewplieses of the central nervous system ( CNS)PCEPPI9AT/002448

axis tunors, brain stemgliom, glioblastonm

mul tifornme, astrocytomas, schpannomas, ependynonas,
nmedul | obl ast omas, neni ngi omas, squanous cel

carci ngnas, pituitary adenonas, including refractory

v &ieated ris adireashwanger (diwaseh 9 @aﬁ@éﬁf%"e(blfmboé@?ﬂﬁtﬂﬁlel q@pcer is

OthfR&eRfedBY & VerdxPresAbRWEIHEHIEET feceptbEpt&FANCEr OUS
condition or lesion includes, for exanple t he group

(387 i VeeBPndoaitesies TR BF bEinRGl DREtSPnrEBted Hpatien
r whbu rhas gésledi priopi thehpyal withsphasing; VEGEnanab@iys comprising
d¥c°r ﬁr(‘l%_lllg[g(%i 'pB@JrX e}ﬂHQﬁlllgSefFé%@eE?rﬁgg&er an anti-HER2

syn esophagus
dgap %b"ahllemtlpp%an@@m@ug GEenilbatly themart i ons. |n a

preferred enbodi nent, the cancer to betreated is a

b Irﬁaaérn@ afrefingdiaS QRSE hel¥is, Ouﬁléhs DtRERARI inGaRAD ﬂiilaﬁ@ Bdversing,
cancer .IL.S Ch racter over e

Ze an
e R LT RSP b e L G P Lopletel,
r‘rﬂ‘tefg]dwd’f of tueddrb,gndr natastdses; @n odrer darmeasmsmg @ neoplastic cells

p?ri Egtge %J@?mf"?reat%ge pr AS%SF& Hglreﬁ‘lo ¥1nygltss:]&hzél{l«{l@lnldlc\f{ég:refers

I'si'ng mnis
tneﬂap@uwﬁnanng effectlve anDunt of an antl-HERz
anti body while continuing said anti-VEG- anti body

t hﬁfeﬁﬂ*ase-ra@nétﬁéd‘fbf trefaid' 9 1ts *quivalesl, Weﬁ'aﬂphém{d?%% example,
ot herwi Sfe i ndi cat e nmeans rev

Si.Nn
i BT £FRG ©ond Pﬁpfféf“ées er &purssr gntplaﬁ'l{:f %*B&"I’?a to reduce or
palimiraltd theatunsleeipif @fimdey cellshie agfaﬂ‘ﬁﬁﬁﬁ obfo aliviatsthetsymptoms of a

net ast ases, .,0r; of her.. cancer.-caus r
c SHYeEr, 'Z\ gle}:)hatdi %ftn {}eatnﬂge C?récrefn or anog}%ng)r?].nfera?bg d%g?der does not
heeessarilyumears tha thecaniceecedlln o othtea disordsfr avill, inda¢thke glgminated,

Ofhak E}?@ﬁﬁrﬁge Wi{frh%llpgf éﬁ@rde?wﬂ?tlﬁ‘ efle Ve r‘éfl@&ﬁ' thanheI syfptoms

equl val ent, en a [1ed for exan”p
r 6f & FancepoRothe S iSoNsIeE Woih it st WFviaichi Ofepiamethod of treating

desicgnedl Eeoperrﬁﬁﬂﬁa e9én ®ith mI@xathﬁelﬁﬂ)%dfb\ﬂHb&éssplf)utﬁalﬁelﬁi,rglven the

cell,s or ,to alleviate the.sy

C Siedieal Bisfory S Bispteq il b Bty 5 S ARG Hevéitheless
pdedmddambveval bhinsficidietouekeed actidn. necessari |y nean that

the cancer cells or other disorder w | in fact, be

e IThE"aCfHﬁ e'qhertagﬁ.fticgl@? I‘BBH&G ! J)Is "é}fecg{fes ?Bﬂ)%&lt'wngéans the
oRmOtInE P ieswbiter cq/dlpqmnd o tembinatien dhatevill e thopiogical or
anfRiAPFsPdnsk 08 altisfiek, system, animal or human that is being sought by the

researcher, veterinarian, medical doctor or other clinician.

The invention further comprises the use of an anti-HER2 antibody and an anti-
VEGF antibody for the manufacture of a medicament for treating a breast cancer
disease in a patient who has failed prior therapy with an anti-VEGF antibody,
comprising administering to the patient a therapeutically effective amount of an
anti-HER2 antibody while continuing said anti-VEGF antibody therapy. The

antibodies may be administered separately or simultaneously.

The term “method for manufacturing a medicament” relates to the manufacturing

of a medicament for use in the indication as specified herein and in particular for
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cancer will be performed even with a low |ikelihood of
success, but which, given the nedical history and

wegiormensed survival expectancy of a patient, iBCI/EP2007/002448

nevert hel ess deened an overall beneficial course of
acti on. The term"therapeuticpdly effective amount” or

"effective anount” neans the anount of the subject
compound or conbination that will elicit the
biugt Bytheareasmenteefi (amors.amy Jaetastaggstqrsegneer ig\generdl. The term
anélams tPthe BELFRINed 13Rfiss t$p&raildigh BeMeh thyiddM@tion specified.
researcher, veterinarian, medical doct or or other

cia .. nvent ion furthe ses t

oo D0 FOMerpPtonis SRR peslioagl phe et idbtmy tegtbeutic or
t etirancd agents,corofonspavedis ¢barerthafiar thee refat ti m)@ sm}ba@am may be
CAL&Lin d(hg %%E@F%rﬁ@é&@_%luwg I(}QER;. aan'h%gdf réoﬁ{bmatlon Such

t herapy an an conpri’s
aémmﬁ stctyfden fpreexamiple: plylasing agenthor apents iwdtl ary alkylatmg action,

eg‘ﬁ&ptdsvg Wﬁhﬁﬁld@n '(:%[;X’a ne{‘ER%dy%dr‘]gte)?gdfﬂM‘aHb%al (CHL; e.g.

- T

%rgg: gs“??i"}}"b Efcilam'fﬁ, Rs‘&ﬁ&iﬁ% éF? Bpleran®), melphalan,
SlcmﬂﬂuisaﬁeC(BSjNU) Eheptoebmarﬂahbmﬂehahelmw HBEMI)J Agtoanycin C,
i SBOTRS aplin Sk shil s ARHIREHE ABPDL efposige (vPIG; ce.
heclmsnd%rﬁalmemapmptulrmal(éMPf)o@ ltisecguantrhéﬂﬁéaiytmahmofma -C), 5-
t HUBf otir &I%DFUJ"%L%SHQ‘{%@ 31: gr%&a%ﬁrdgc&bqaﬁ@gph%ﬂaﬁd the like;

ern1re ates tO t SO-C SS-t
f aRRIPticsY $UsR iah dicsiaomysins gécidoxerhbiqin” tIRERE og- e pdrignycin®),

t Eh@nc{rﬁlﬁ%ﬂi (cﬁtanoﬁc}@km IHtI&ﬁh yc@h nﬁrth@m;@hpaﬂcpahe like; alkalmds, such
chenp e | C,O0r antl-ca er..a (0] n

t ARYINERH ﬁﬁﬁ%foé Hehetsapersstipe g’&?ﬁ glggf?f%n 3btgp Etiasual?dn other
t hﬁtltalli’ﬁdr- AgEfiE audh b@@yclnhms (agt taxblR2an@dnpadoidak¢l derivatives, the

)ED éenésg éiltlcocg%cg gdé nstugﬁ Bt cﬁe’)%we%lia%(ﬂaenw% &8 t?lecadron )

san@ch casthwt?t@;ih cspghani predii@me, reiclposidytangamé rinhijbitors such as

CH%&J & | an %Q‘%‘cn%&gﬂg dﬁéﬂ(‘zz&%@ gl‘iéfﬁ) as fsh%x@%?ﬁa&é” 1dub¥Stin and

@lamaaé aireﬁﬁgtmeﬁear(dsmlﬁr» cgwré?a%tzt@frm agents. The following
e@lttth)/l{'l edTe) e NBed TEM addMidialY£defitsC, ardifgstinRe (bkKe&sithyol®),
E I - met abol ites sucﬂ as net ?otrexat e 6’6‘3‘&%
spBenEne vp1 Bleciotethamisss o (Ry5o8eRs- mefsigt Ypur i Heeptozocin,
( G)MR)phoﬁpHdﬂmﬁé dommstirge (GIXRY), doxbartadih figo (&g.addx]l®),gemcitabine
u | t a ne Xel oda(.r)) .
dzk:\ é %am ne) %‘?‘?(&U})ic ng &9 f}unox{)%}e%l?ﬂ |C§rg) élg%jcwltgg Y'Cm’
adogetaxsl cierg. Dtamg‘%bauedet(m caebcg)latadr madwiatrrr(,r )cJadribine,
dﬁ&ﬁ?ﬁoﬁ@cﬁ{ %ﬁ?aﬂn?%t&)‘in),bi@fl?&?‘ow 7-Bin NEAY R AN YSN38),
floxuridine, fludarabine, 1fosfam1de, idarubicin, mesna, interferon beta, interferon
alpha, mitoxantrone, topotecan, leuprolide, megestrol, melphalan, mercaptopurine,
plicamycin, mitotane, pegaspargase, pentostatin, pipobroman, plicamycin,
tamoxifen, teniposide, testolactone, thioguanine, thiotepa, uracil mustard,

vinorelbine, chlorambucil.

In the context of this invention, an anti-hormonal agent may be used in the anti-
VEGF antibody plus anti-HER2 antibody combination. As used herein, the term
"anti-hormonal agent" includes natural or synthetic organic or peptidic compounds
that act to regulate or inhibit hormone action on tumors. Antihormonal agents

include, for example: steroid receptor antagonists, anti-estrogens such as tamoxifen,
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as vinca al kal oi ds such as vincristine (VCR),
vi nbl astine, and the |ike; and other antitunor agents,

waawi1eis2pacl i t axel (e.g. taxol (r)) and pacti t BRXEEP2007/002448

derivatives, the cytostatic agents, glucocorticoids

such as dexanet hasone (DEX; e;g. decadron (r)) and
corticosteroids such as prednisone, nucleoside enzyne

i nhibitors such as_ hydroxyurea, am no acid depleting

e FEQRHERNEs ARS8 BRI RY ﬂ@ém#@@k@veﬂ% g tBten@hibitors, 42-

f qakzaﬁaxg@hdw@tenﬁ | i i RS ke bns) DY Iwatv 18¢li gﬁ@;ﬁxﬁé@o%tahﬁ UBR¥mifene
al so, be .

Th t
6Pt FreaonSliop CnaReRrD St ah gt | BT ny bR dE, bicalutamide,
ddetpirolatey andigosertin| ardeplamananticallyt :[c@qﬁlbla‘a:ﬂtsaﬂdds, or derivatives

S%{Cg g?&%la%PvgB{sg D QQ%‘EQ;@@; nta b?lspsr%fﬁ)l ?gbl CIT mé)nes such as

doxoru

géoicle (&n)l)ulatmam@rrubne:u(ﬁsw,p y(@dgstlrddah@(cmempp)? (TSH), and

PLAERAY hO&nor@ {)LQ{‘)V&M“LH@‘PP QEl?t)éﬁhzxﬁf hSrm&ﬁéiFHlé%%ﬁ% okmone);
oxal i platin, cladr, Hne

aldeﬂag in, car E ;
c ot [dEREG %OHEPT‘%‘?LSCT 1n; Acetee cmmew lhyy gvgiable as Zoladex
7(&5th§ﬂen6@ﬂp&1@ﬂﬂﬁ€ﬂﬂhn&a§kﬁ&) D-flfixdfiid Neacefyl-3d@r@dpheigalenyl)-

| PSRl SRial SR B G BoTb P EaR i e, >
rregeémvbhr;bonﬁll)ﬂhbfbﬁfN6 Aipyeiginyartiongl) - Plysyhleuayl-N6- (1-
mIrr; aﬁni}gyl%ﬁegé}ﬁng @gﬁﬁe gr}\tn%ﬁte@t Afds.- S@i‘(ﬂ?)zrﬁlqurHRH antagonist

osi de, test
t B?@gﬁb‘én?%&ate’t ﬂneoﬁréfpada umﬁe—pndmgrwaﬁwromm ardiitae(CPA) and
c B{e(gés%fm Lb‘éét'ate, 'cBmtrﬁE@aﬁl‘P)n E%Iabféf ast Megadeﬂ \@RkioRMyedd) Oncology);
hor nonal, ;,agent be u anti - i
2P DO BT anant aBRoER | DO ool Ry 2egitro-3-
héurtﬂubrorhléthylt)erprhi\enﬁptdpahﬁmrdu)l,al coangraamallyn@kru%iae as Eulexin®

t ﬁéctl!xerm% ﬁo Lp- ¥QLe l%;%)%te?{)%gp%nctb rtl n m uamidd rrgg i cijlmethyl 3-(4-

e or rrm e ac
t oitoo-8- (tr/i»ﬂnorhrmtiw&r&f -nitgephtesyl) ded- ddnqthflamléaa@hpine dlone), and

Sﬁﬂagbrﬂstg et%?pc'itﬁér %Balge‘?ﬁhs%fv% re%éthﬁ, %hEl?ga‘?”&éé’cﬁFst?Sfor RAR

en, ral oxi fene, aronmatase 1n

4(ms§inpisi agis Bicertor R (stinprisk ésr@cqnﬁwbIBoéhyroalzreceptor) VDR

hyrd @) L2 pE¢pioR)) and ki ene, keoxifene, LY 117018,
onapr| stone, and toremfene (e.g. Far eston(r))

obi; Gt GBE Rl uad SURE Staier RO Qescribed above in
p blzemeth etapewtid ﬂegimﬂm queabfaﬁy swll tcbaraaerigksl iarthe cancer therapy arts,
d%ﬁa Yﬁetlf M%She(?%mqiﬁl\l’s |91f1detr tIﬁe %Qﬂy %Ons‘%‘cgeqmcﬁ"}ssfo?‘%Q{OEmgltolerance

antagonls rotel ornones such as
sendroffectivergshan @oouslh)ng adhypisiretian ranigsanidrdpsegesvitle some

( IG5 tmeaRd BortehMipld, MHe ROFAP S saghd bt Wchb@ﬂlc agents may vary
(l,eutei ni zi ng hor none-r el easi ng "hor none)
depending upon the patient's cultured cell response determined by using

histoculture methods. Generally, the dosage will be reduced compared to the

amount used in the absence of additional other agents.

Typical dosages of an effective cytotoxic agent can be in the ranges recommended
by the manufacturer, and where indicated by in vitro responses or responses in
animal models, can be reduced by up to about one order of magnitude
concentration or amount. Thus, the actual dosage will depend upon the judgment
of the physician, the condition of the patient, and the effectiveness of the

therapeutic method based on the in vitro responsiveness of the primary cultured
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the LHRH agoni st goserelin acetate, comercially
avai | abl e as Zol adex(r) (AstraZeneca); the LHRH

wa@pnioagemsest D-al ani nam de N-acetyl - 3- (2- napht hed BERP10p7/002448

D- al anyl - 4-chl or o- D- phenyl al anyl - 3- (3-pyridinyl)-D-al a

nyl -L-seryl -N6-( 3- _15.-

pyridinylcarbonyl) L-1ysyl - N6-( 3-pyri di nyl carbonyl) - D
lysyl -L-1eucyl -N6- (1- nethylethyl)-L-1ysyl -L-proline

( endlignamt epdls rox, hlﬂp@slt@éﬁi disee, samle,| piR¥heaiesRAes Qpserved in the

gapprdphiate AG@hRMBdels.he steroi dal anti-androgens
cyproterone acetate (CPA) and negestrol acetate,

| | abl st ol -
TGRS Eyextiord R andruar S R Bhlidrel B etiechy Hiicbe used in
( IhmthE(l&F [ahtib30y nploy erB-HERZ iahtibodyo Kmllnbyia)lon, including, for
J}X 12 ﬂsﬂ%’]%gfeghe eﬁ Eﬁfﬁé’asb'lr%ro?e\{ﬁltlja fs@3nd inhibitors of the

ex n(r er| ng}ﬁ’ erol da
amgqepmdy@g@lq kingsg 50) 1n{lgd@gdhmpmypu@ds[ disclosed and claimed

Nijh 003, Pafeht Nok. lmsm%bh& hof438761259 ltl&%yslsls 447; 6,071,935; 6,495,564;
| one goni s

otﬁﬂég%ﬁ?yr@??éﬂ#%ax%ﬂﬁgﬁéxﬁ“&rlgzef%ﬂma EBlHe s rab oz
for RAR (retinoic acid receptor), RXR (retinoid X
r éoejt context kR thishyventiony ac effeaivy amdDRt oY idnduing rddiation may be

r %%ﬁfy&i%ru} an@/Bg Hlﬁ atlf%aaém%alqﬁ&jgg %seg n gé’&lﬁ&q %6 &e%lﬂﬁ VEGF

antl cance
chéﬁb@dveplalpelmlrIdER gintibady cembinatipad The mlllﬂce of radiation can be

C Qﬁﬁé}céx%rhgl% 1hﬁr1‘izﬁ Qo fent Bﬁﬁ@@ﬂéa@ﬂt WheAMRe §d18LL is external
unaer € Sane con eratians

use herein
mbPitROPRIRR @'Féf‘%ﬁ%&é lsahlao‘@? g CXternah zvgémarﬁélaflap tﬂerapy (EBRT).
cWhé¢rotHe sighradlot Rididtiad fisomtéul &5 t}&ﬂﬁat@BhS agﬁSUedMnEht is called

F h
B 0 TS o i SR S S S5 E ion o
pzbt:isehtfeé feart the egioup | ihclndmgohse ndelieritednid rbgiugsiegum-137,
13&199#'@2” Qm@EEdl*GB{j%%G%Hﬁr g ycobtageﬂd Oﬁﬂ%‘ér-\ﬁ‘ﬂ 'te@ﬁ‘)e?um-%

uced are mount use

rfing-dh| IQﬁllP@iBlag@'Pﬁ sindipgpildhl Viersagls BGFRn kinase inhibitor
efaé&ff&ln Q0 Qh{ffs QhWhki6n 39 8NnGBEUD & is Alsb DsdiBIRE6 Jabel the antibody

rec?lns ﬁdardg é t he manuf acturer, and where indicated
b PUGR {3R0FHEHBRYPES or responses in ani mal nodel s,
can be reduced by up to about one order of nagnltude
c®admnibn aidrapy ion sandamnt treafinest, fot bentadlingiin@oseaadpde aviihbperable

d?lp % a%%} th?ﬁ o) ng? % I%é)nébegih&w?sfl%'v?%m& Q:%n wl}en rﬁdlatlon

COﬂ I veness
t lti@qrapehqsmgemombqua@@ld ckmn«pqhgrqpyi Radiatipn therapy is based on the

?ﬁﬂ@f@ﬁz‘ ﬁﬁgf‘ﬁ%ﬁ cR;se FdBa il H@vareQLibtaU(E%‘é{@x'eh HRREsufiSh!iBe death
oB§ é:%RS;rt@gSgtwetJ [ s 1E1| Ec’dc’t etuSr’ﬁ?lor and n%£m211 tlssrugsS p'IQ}?eS ?asdlatlon dosage
regimen is generally defined in terms of radiation absorbed dose (Gy), time and
fractionation, and must be carefully defined by the oncologist. The amount of
radiation a patient receives will depend on various considerations, but the two most
important are the location of the tumor in relation to other critical structures or
organs of the body, and the extent to which the tumor has spread. A typical course
of treatment for a patient undergoing radiation therapy will be a treatment schedule
over a 1 to 6 week period, with a total dose of between 10 and 80 Gy administered
to the patient in a single daily fraction of about 1.8 to 2.0 Gy, 5 days a week. In a
preferred embodiment of this invention there is synergy when tumors in human

patients are treated with the combination treatment of the invention and radiation.
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appropriate animal nodels. In the context of this
invention, additional antiproliferative agents may be

w@ie®d/107324 he anti - VEGF anti body pl us anti - HER2PE@NEP190T§02448

conbi nation, including, for exanple: Inhibitors of the
enzynme farnesyl protein transfgerase and i nhibitors of

the receptor tyrosine kinase PDGFR, including the
corrpounds di scl osed and clained in U S. Patent Nos.

6 [pgther aprds thoinhibition gf tuyporgrawtisby grany gt the agents gamprising

6,tl4€950r5§i‘hat16n 150th3 TiAveidO & ddanastl whef 7@ ntided aAth radiation,
Intern Publ |gzﬁl§i V\DOl/40217 In the context

o PERFA KB LR HonaE e togmpUicaito SpicaBrer BRDG) Rgameters of
r adlyuaamtonaahtagxorbet}rewpriésedarautfoﬁmtémpl@ contained in International

r adi : ] may be used in addition to the
a%tqpﬂ%%g&mg?%%@?gpl us anti-HER2 anti body

conbi na.ti on. The source of radiation can be either
extherandibogies japg administersdt t9ea Ratiprineccpeding te rkagiag methods, by

:/\Ellﬂfhvteﬂ&lssﬁiﬁﬁ%tﬂaﬁoﬁﬁg Qribhs b10by BéntRAIOUS nﬂiﬁlsﬂbHQ)ver a period of
era

as external . beamr d| at.ion
BB hraoHe SR T e GRRAr S ADToRPin G SPRGTegus, intra-
t hﬁlqnhiu dntrasyhbeial, r eat imerathecal cahteed linrachytihesrapybcutaneous

(§;Dm lfﬁlglogao%‘svgn@qtogr%% i%ﬁ’r][efe%séﬁ in the context of this

i AVentton can romthe group including,
but not limted to, radium cesium 137, indium 192,

afrbe pEtownt ofanti-YEGE antomti-HERA| antibydy adypjstrasipn and the timing

t 8€ haRiHistPtR willogipafd bdthel t?ﬁé (peddl ex@dk‘i‘t ég&? h'w'éfght Jéte.) and
0 1S

ere the R Kin se i nhi accor
i ﬁ%fﬁfl%ﬁf'tfféﬁ Bafienh F‘E‘&d?eat‘i%t an thgws%f%gg#m disqage prp@pdition
t beingmiehfeddy with such radioactive isotopes. Radiation
therapy |s a standard treatnent for controlling

esec e .or ope o] upor s
rre Jogdges tg or Sadn]mlstrr%t\ll erg f; tZlSe SPP{)O 1€ acc%r@hr{rg 1o the n Wﬁntlon are about 1

r agikgt fooh0 tmg/rkgp(y ghdsl-Be erng/d<g)rtm|f retibeily _rbychm hepegoyeparate
R%ﬁ{lét%lohge&ag?‘ éoﬁtlgé‘é@éjm%‘sl&heA el Mlig ddake mlght range

|gh- ose rad| at delivered to a ardg et rea
r 8om ebowi k ke %Ié%?ho‘btflope‘ﬂ?%‘@ulz’t P\PéeféréF‘i asnert g ﬁntlbodles are

t H@iﬁimﬁ@ﬁdl’h%ﬁaﬂwd f d toaﬁue@ wedlte af adioad ké?itgeditfﬁﬁﬂbabbﬁlgl Medlkg to
eri.-ne er,ns 0 r apbsor

B S R A SR d e F R R A T ke BRECE 14 days as

camn el infustbef iunéitl diyeatd qarogtcesshmgustdetéanﬁl afopreferoéd dose for

r C

C(;ﬁ%gtlﬁE rggah &P %adﬁr{% d{)s% 0%' ¢ S?‘%%&mgﬁsg?r?g rﬁ%% %{?b rﬁﬂﬁlte period

| @@d\@ul@m@nt whekly umomsmfﬂen%/&g eﬁmnrustgteld@vetfr 3Q-minpte period.

structures or

The present invention further provides a kit comprising an anti-VEGF antibody
and a package insert instructing the user of the composition to administer to a
patient, having breast cancer disease who has failed prior therapy with an anti-
VEGF antibody, the anti-VEGF antibody and the anti-HER2 antibody. In a
preferred embodiment, the kit containers may further include a pharmaceutically
acceptable carrier. The kit may further include a sterile diluent, which is preferably
stored in a separate additional container. The kit may further include a package
insert comprising printed instructions directing the use of the combined treatment

as a method for a breast cancer disease.

The present invention further provides a pharmaceutical composition, in particular

for use in treating a breast cancer disease that has failed prior therapy with anti-



10

15

20

25

30

organs of the body, and the extent to which the tunor
has spread. A typical course of treatnent for a

wW@aioraens2under goi ng radi ation therapy will be BCT/EP2007/002448

treatnment schedule over a 1 to 6 week period, with a

total dose of between 10 and_gp_ Gy administered to the

patient in a single daily fraction of about 18t020
In a preferred enmbodi nent of_th

5 days a week.
Gﬁ(ﬁ&ﬁ AR qdye%mpémw Reragyi-Hk8A antihed) apd aRARinVEGF antibody.
PBuicle Rbspasiioh opabrallWVEdntipridee phaitticaaidaly at depRblERkri&t and /

the inventi n_an radi a nIn t her

i MNiBFPIBH- OF 2tRURET ey F B&t}?f’ﬁ"‘b?‘ SARH %‘ﬂ%ﬁtébgogiﬁt%bevac‘zumab
c anprthsimg ARG anabbdyaitiastuzomabhe i nvention is

enhanced when conbined with radiation, optionally wth

aqqlfet fofl5@in o}?&)@ﬂhﬁﬁfﬁ%%lk céré)F drc]ict%neﬁ& rth@gl?la&%%anding of the

Par anet ers uvant radi at erapli es are
emeﬁsntemveremramre@ue peopRtod magh léﬁ@tl fonbbn itheaprsdggbclaims. It is

9¥n@eRDd tEEﬁh@@ﬁéctquh@t%oas’ Encﬁﬁé@ihl&' cﬁs&lﬁﬁq afr@nﬁrdl’f?‘ﬂl'ugtrﬂitlve of

accordin nown t hods, i ntravern
o G e st ra ont <19§818Freﬁyn ABRY ARt eI on

over a period of tinme, by intramuscul ar,
i dhtradmegtidnoneal , i ntracerobrospi nal, subcutaneous,

| AL U ol RAPREVA AR JBAEADESRL LOMiRRion of
ol [T ol af 1952

Intravenous or aneous a stra . .
avevdsidinesd dngd ba%ﬁmdﬁafternbe émlmmof evacipghalyBeptnagnd alone in

a'hhkna'ﬁﬁﬁ%aﬁrﬁehgg’xq}’t ﬁ@ﬁ'éln ipRFthat Lk 8Nthet §8dF WBO% @kamine the
ﬁ]g,rg%‘»gft ration Wll depend on the type (species,

thepEmenkeymetas@bis ) and condition of the
pat| ent being treated and the severity of the disease
ofTestaigeihtsi on bei ng treated. Dosages for adm nistration

Ok BEAHA BRTHESIANCET ok DR NSO AR 0N ipha
oralsp rTrnlmleses(é@rab@s 6. Oal&mi’vliysxrbaphi @rOs(Hmemyl‘@danwanl@@mgb was
ié\%&&ﬁ as ’3‘ i%ﬂ%ﬁﬁl stdal L(Muﬁl(9§ qg%%ﬁb%)hﬁénggp}farﬂﬂﬂa Trehalose

rred

a out about
M% % Ank n?le@mbesp%r @Oggwwlg‘?)er%% evelufionyygverg diluted

tlapp@,p mpa;sfardg&e,oﬁanged fromabout 1 ng/kg to
about 15%/ kg. A preferred dose for bevacizumab is 5

rrgf once, eyer 14 aXS as an IV infusion until
d 5 etected. A preferred dose for
t Ths thumamelireass candeoaell lige ¥B5et bis bkenghtiablihddifring tler sdlignant

oﬁf&ﬁg}oﬁgm% Bg‘é Br Etréaﬂ%rﬁjﬁggr?t&?glgglgggf;& %gl)y skin metastasis and
pev¢rgxpresses ErbB famlly receptors. (Kurebayashi, J., et al Br.J. Cancer 79 (1999)
707-17) Tumor cells are routinely cultured in DMEM medium (PAA Laboratories,
Austria) supplemented with 10 % fetal bovine serum (PAA) and 2 mM L-glutamine
(Gibco) at 37 °C in a water-saturated atmosphere at 5 % CO2. Culture passage is
performed with trypsin / EDTA 1x (PAA) splitting twice / week. Cell passage P6 was

used for in vivo study.

Animals

SCID beige (C.B.-17) mice; age 10-12 weeks; body weight 18-20 g (Charles River,
Sulzfeld, Germany) are maintained under specific-pathogen-free condition with
daily cycles of 12 h light /12 h darkness according to international guidelines (GV-
Solas; Felasa; TierschG). After arrival, animals are housed in the quarantine part of

the animal facility for one week to get accustomed to new environment and for
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The present invention further provides a kit
conprising an anti-VEGF anti body and a package insert

WO pwrnemsed ng t he user of the composition to adP@HEB2087/002448

to a patient, having breast cancer disease who has

failed prior therapy with an_ gnti- VEG- antibody, the
anti-VEGF anti body and the anti-HER2 anti body. In a
preferred enbodi nent, the kit containers may further i
| POPGYRIOD. SIeRtiREeBY NPA MPNiteEBRtiS sRTEied uti & regplps hasis. Diet
mEyod (MIthshin) A8d Wder 2agdiged bE s 3yeRtprowdbE id [iitum.
preferably stored in a separate additional container.

T kit may further include. a package insert

c s R ¥8ns directing the use of

t Aanomndellnedret haredstodnitrypsinaEDEA h &dnf artuae flnda g GraaeacErnFlask)

diaﬁﬁﬁ‘?‘aﬁsfegﬂagi 00aRE cdIME B ddRiin | WhdhDB& onPL 8¥d Sdspended in PBS.
Far “Tor use in

pharmaceut i cal composition, In particular .
t PAdEr | armgaé\dlbp@ais\_va@m sliep itk enchtfiliatiort 4¢dllegiraingryFalcon
t h@@)}@rﬁ%tﬂ! tiRalaiafl iny&EGRasadtji o 0.9 5PI08 31l Takhor cell suspension

anti - ant i body and .an .anti - VEGF, anti body.. Such )
cmagﬁeﬁ%lxﬁnaﬁg imﬁmwf%ﬁfﬁ?trf‘s@savaﬁiafﬁrlﬁa%fﬁ%egm-|@,Ilestheﬂa was
apedpimél asiagnrSteplenamchalation exic fqi smdllsaniinalsawith preincubation

pr e \ment. th I - VECGE antjb i

DERLEEGE L, BIah A e A Bt g, pghranc
THEh4rolaciony pighBEx fermamnt il a ghased Iccdriéon spsiérdedwioodayis dpefore
t RgedAemhtrandf N AfimbRevRrEeRAl FHAMRAL ﬁl‘éﬂrmatrP Gatl J4E(.f. m.p.)
s¢ope, of ich is set forth in the ag)gended C aL, Lt

i SUEFHAD, SE UC’E%%’E’@@Cﬁﬁ’eO%t[ﬁ%@inanY peenutiams il %plimte the right
dipsgulsiate afiguindr flayhrhdry Uit riadi ¥e eadh bhesthdtivedthomseafdr the

are.,not .to_he nsidered in any way .limt t her.eto,.

" oreBGtpis PRRERREOR, PERT suthelon 0 hisket FBrauf F ki under
athé nipple. ‘Bamph eelldiojebiiomtomwespohdiievdag il 2 theexgadment.
trastuzumab after the failure of bevaci zumab treat nent
ahgsgtdrthahuman breast xenograft nodel. Further ains of

the study were to exam ne the effects of treatnent on
meniRpls geze C"Flé‘éf{”eég]éﬁi’ forreteetion ehelnicH sy Pl dyersg effects.
256ﬁ/nrﬂniﬁiri?(gkthﬁ@iglhbh0 the ékpllel'riﬁteingli the-bddl; . wedHihdahphaimals was
Trehal ose, (.6 0. 01% Pql ysar pH. 6. 0 (Herceptinn .
(FRREEREe (o iths Bty b 2 JUtior HoyBg M ShEGRI by caliper
s owige iveaaklyn PNenaph dephatvelura¢ phs-calcplated Tacebaling €0 NCI protocol
( @M“L' I/Qab(%g-%ha%! EY ﬁl?d'e g'arp l’c&n% a%d(sﬁxﬂsaihﬁgfe}s) of t%%(n size in mm,

solutions were di .
Teicher, B., Anticancer drug development guide, Humana Press 5 (1997) 92).

Calculation values were documented as mean and standard deviation.

Treatment of animals

Tumor-bearing mice were randomized when the tumor volume was roughly 100
mm’ (n=10 for each group). Each group was closely matched before treatment,
which began 20 days after tumor cell injection. Vehicle group (group 1) received 10
ml/kg PBS buffer intraperitoneally (i.p.) once weekly. Trastuzumab (group 2) was
administered i.p. at a loading dose of 30 mg/kg, followed by once weekly doses of 15
mg/kg (maintenance dose). The anti-VEGF antibody bevacizumab was given i.p. at
a dosage of 5 mg/kg twice weekly (group 3). At day 40, treatment for group 3 was
switched to a combination treatment of bevacizumab (5 mg/kg twice weekly i.p.)

with trastuzumab (15 mg/kg once weekly i.p.).
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appropriately in PBS for injections. Cell |ines and

cul ture conditions The human breast cancer cell line
WKRW7401328 been established fromthe mal i gnant P@I/EP20AT/002448

ef fusion of a breast cancer patient with an

i nflammat ory skin netastasis_gpyd overexpresses ErbB

famly receptors. (Kurebayashl }., et al., Br. J.

Cancer 79 51999) 707-17) Tunor cells are routlnely
di um (PAA Laboratories, Austria)
W%a@mmﬁﬁar Il lihtéQh%ufn@ws dEQWnnﬁdSﬁ CALTIFCRAMinAld M tastasis

| uta G bco turat.e
AT SBp Eatece pcke Sclide, L shabaghni kn,dMrrg o o0
Wi57h-5i82y Bsiefly, QT Aistue (RAAaregtedt bhdichimarceAll vegeknces were

C%:uﬁnﬁﬁ‘esds 8‘9?@?&&%%9@ ?—ﬂ%ﬁeqrhdlﬁair\g b\{\gi\ ?&gquu@qgﬁﬁ b%l real-time
wé%c‘@htcomsspmdgo highar lewds m‘metrastasul zfeld, Ger rrany) are
mai nt ai ned under specific-pathogen-free condition with
daes t§ycles of 12 h light /12 h darkness accordlng to
e naI U|dellnes GvSol as; . Fel asa;. Ti.ers
A?ffl\s ol pUe T A U SE P R T SEHE g Table 3
pahtm@‘% 1t| hhe actiiclalgré e (drotiy 1) grevo nepidlgedndt micgetere sacrificed 38
P LRIP S b GIeHr SOOI Nec BN LPLRRRSINABE Ulmors and. the
baisv@om@t@tt of @bdxcélAmet@mSn)Mammhwaple rwitlagragtuzned p@group 2)
2-eRertdd A8 SgMfeMitQePciash {unRirv8md MEP i Wik fherefore sacrificed at

|nh|b|t|on studies 1 n vivo Tunor cells were haryvest ed
( oy 4 nleepsmagnts wih, berecignmab | wippeested, &imer grevi sigrificantly;

amﬂww@mu@bﬁe&atte& Qo Segfw GEdundr &%MI @Eﬁnb\i\ﬁdi‘hﬁndt@ﬂﬁ&nt of

and resus in PBS. After an, a

S P TRTHEREY s bEITg B G nn SRR inhibition
I @flm‘)lmt glewfth dating el dlIraﬂlm ofihs egyghirinsdne dd4y009) .anB treatiféht was
T () 1ELTR cell suspension was carefully mxed with

trans er plpette to avoid cell aggregation. Anesthesia

was performed using a Stephens inhalation unit for

small animals with preincubation chanber (plexiglas),

i ndi vi dual nouse nose-nask (silicon) and Isoflurane
(Phar maci a- Upj ohn, Germany) in a closed circul ation
system Two days before injection the fur of the

ani mal s was shaved. For intra mammary fat pad

(i.f.mp.) injection, cells were injected

orthotopically at a volume of 20 ml into the right
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penul timate inguinal mammary fat pad of each
anest heti zed nouse. For the orthotopic inplantation,

WO 741329 suspensi on was i njected through t he BKI/EP2007/002448
under the nipple. Tunor cell injection corresponds to
day 1 of the experinent. Mnijgpring Animls were
controlled daily for detection of clinical synptons of
adverse effects. For nonitoring throughout the

ituppe agg@t)y qﬁ,@p@qlpgneélftrgsﬁgum dsbeyacizumab treatment

d %Uﬂiﬁﬂmre%ow aftbBévatRaklal t@éh‘ﬂm%ﬁ\lefaﬁlufm (da\t@ FoBg¥Sl ). Mean
msasureg] per twc %ﬁﬁeﬂ Pri a¥ &gB vol une
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gui de, Human 5 5[(1997) 92 (all)ggl:l%hgg val ues
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wer e doc
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d

Tr ast uzum:w (group Was _admmystered i, p.
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doses of 45 jng/ kg (mai nt eaence yse) . The2 ant i | \@BCGF

anti body hevlaci zunpb was gw 31R: at glposag &f 5
ng/ kg twce weektyr{goup ) A day 40, treatyment—f or
group 3 w38 lswitched o a conbihatilon t?Zﬁqt mangt

bevaci zumah |(5 ng/kg fw ce week|y i.p.)284th
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|
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|
0
Exp. l\/bta%gams 191 (2002) 571-5B2. BrleBzy Iung75

ti ssue washarvested—agnd—human—A-ursequetices v
quantifiedOby realti PCR_ Hi gher hun®0® DNA || &9el s,
quantifiegsby realti PCR, correspond2io hi ghess
| evel s of 7get astas| s. [Results The e=ffechipf t rleat,ment
on pri naﬁy—ttrn“ef—gfﬁom—h—i—s—s-hevm Hi—Fgttre—t—agnd—Tabl e
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97 134 67
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The effect of treatment on lung metastasis is shown in figure 2 and Table 4. The
combination of trastuzumab and bevacizumab after bevacizumab treatment failure
resulted in a sharp decrease in metastasis. Levels of human Alu sequences
(correlating to invasion of tumor cells into secondary tissue) are significantly lower
in animals treated with combination therapy at 99 days over vehicle treated animals
that were sacrificed at 28 days and over trastuzumab treated animals sacrificed on
day 44. This surprising effect on metastasis is in contrast with the effect seen with
other cytotoxic drugs (Geldof, A. A., et al., Anticancer Res. 8 (1988) 1335-1339;
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anﬁ:ahmﬁntl*Vﬁ@F<aﬁﬂlbody for the manufacture of a
nmedi canent for treating a breast cancer disease in a
patient who has failed prior therapy with an anti-VEG-

anti body,

conprising admnistering to the patient a

therapeutically effective anmount of an anti -
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HER2 anti body and an anti-VEGF anti body. 2. The use of
claim1l wherein the anti-VEGF anti body used in the

wore@gemsent i s bevaci zumab. 3. The use of cl ai PCIW/EPR2002002448

wherein the patient is human. 4. The use of any one of
claims 1 to 3 wherein the antjy HER2 antibody in
trastuzumab. 5. The use of any one of clains 1 to 4
wherein the breast cancer_di sease is characterized by

an overexpression of the Pitrot¢labeptor protein. 6. A

nmet hod of treating a breast cancer disease in a

pati gm{jsev\ho dma&_nfiaH{ERddmﬂinyt had apy atl-WESF antibodfE@r the
anti body, .c riesing,.adm ni.stering to the patient a :

£ her agRAERTE " S rP R Bt Ag e e fed ke fh a patint
ant i body had fatedaptior tYEG@Py awith bodyntiVEGReantibodpd comprising
<l ai . Sy Lhady &S . g
5. - T mREARE 16 Tfe Bl e A S iR AAEREH P B anti
human HER2 apiibogi epdan artidfchmiibedycl ains 6 to 8

wherein the anti-HER2 antibody is trastuzumab. 10. The

met hodhefus@ By cleine 1 Gfheediaith® ali-IVECTF atibodl lisédi thie@asdicament
cancer._.di seasegs characteri zed by an overexpressi on

of t h& BBt or protein. 11. An article of

manuf acture conprising a container, a conposition

wBt hi fhe lnee efoinion her2 wbensiti thiepgtient ishwmaVEGF ant i body,

and a package insert instructing the user of the

CQMPOShHE i RB JfadsAdbELRImS @ @ Palliedh daUntigHRReaR ibody in
cancer di sease, ‘'who has failed prior therapy with an

ant i -VE@“Z%[‘HFIP'body, the anti-VEGF anti body and an
anti-HER2 anti body.12. The article of nmanufacture of

cbai nThe usetodramynodehef alaims VHGH avlierdindite ibSeast cancer disease is

bevacizu . . The articl.e o ctur f.claiml
1o B aRer e s btoEiRa SLTR O e Gt B bt

14. An article of manufacture conprising a container, ’
a6composiethiodrofientinga bivastcenmer dissasciorppatishhyharhas failed prior
ant i - bR ARich BRI ti- VATOR &n Rl 888n e ddministering to the patient

a therapeutically effective amount of an anti-HER2 antibody and an anti-
VEGF antibody.

7. The method of claim 6 wherein the anti-VEGF antibody is bevacizumab.
8.  The method of claim 7 or 8 wherein the patient is human.

9.  The method of any one of claims 6 to 8 wherein the anti-HER2 antibody is

trastuzumab.

10. The method of any one of claims 6 to 9 wherein the breast cancer disease is

characterized by an overexpression of the HER2 receptor protein.

11.  An article of manufacture comprising a container, a composition within the
container comprising an anti-VEGF antibody, and a package insert
instructing the user of the composition to administer to a patient having
breast cancer disease, who has failed prior therapy with an anti-VEGF
antibody, the anti-VEGF antibody and an anti-HER2 antibody.
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instructing the user of the conposition to adm nister
to a patient having breast cancer disease, who has

wo 2007aa73py i or therapy with an anti-VEGF anti boRyT/EP10@7/002448

anti-HER2 anti body and an anti-VEGF anti body. 15. The
article of manufacture of claim 14 wherein the

anti-VEG- anti body is bevaci zumab. 16. The article of

manuf acture of claim 14 or 15 wherein the anti-HER2

anii bode drsicleredgnanufagbre afrclaim pharhesein uhée @ati-VEGF antibody is
CONMPOYeldQMneTPri sing an anti-HER2 anti body and an
anti-VEG- anti body useful in the treatnent of a breast
cancer, di sease_whi ch has iled prjor therapy with an .
Ao - VRbeerisls PB@awgi re ?ﬁtw‘ialﬁhblr [otbsrea e SRk R gaibody
of cl as$ mastizunidber ei n the anti-VEGF anti body is

bevaci zumab and the anti-HER2 anti body is trastuzumab.

14.  An article of manufacture comprising a container, a composition within the
container comprising an anti-HER2 antibody, and a package insert
instructing the user of the composition to administer to a patient having
breast cancer disease, who has failed prior therapy with an anti-VEGF
antibody, the anti-HER2 antibody and an anti-VEGF antibody.

15.  The article of manufacture of claim 14 wherein the anti-VEGF antibody is

bevacizumab.

16. The article of manufacture of claim 14 or 15 wherein the anti-HER2 antibody

is trastuzumab.

17. A pharmaceutical composition comprising an anti-HER2 antibody and an
anti-VEGF antibody useful in the treatment of a breast cancer disease which

has failed prior therapy with an anti-VEGF antibody.

18. The pharmaceutical composition of claim 17, wherein the anti-VEGF

antibody is bevacizumab and the anti-HER?2 antibody is trastuzumab.



