Tumor therapy with an antibody for vascular endothelial growth factor and an antibody for human
epithelial growth factor receptor type 2 Field of the Invention 5The present invention is directed to
combined therapy with anti-HER2 and anti- VEGF antibodies. In particular, the invention concerns the
use of such antibodies to treat breast cancer disease in a patient who has failed prior treatment with
an anti-VEGF antibody. Background of the Invention 10Angiogenesis is implicated in the pathogenesis
of a variety of disorders which include solid tumors, intraocular neovascular syndromes such as
proliferative retinopathies or age-related macular-degeneration (AMD), rheumatoid arthritis, and
psoriasis (Folkman, J., et al., J. Biol. Chem. 267 (1992) 10931- 10934; Klagsbrun, M., et al., Annu.
Rev. Physiol. 53 (1991) 217-239; and Garner, A, 15 Vascular diseases, In: Pathoblology of ocular
disease, A dynamicE @%ﬁ?{%‘) weankpadiier vamuwarendethelizharpvitidadoamed Bekker, New
York, (1994), pp 1625-171jtiboiiefonhanbadidtishd gdhthToevaseutataatign allows the tumor cells
to acquire a growth advantage and proliferative autonomy compared to the normal cells. Accordingly,
a correlation has been observed between density of 20 microvessels in tumor sections and patient
survival in breadticeimiahadswelliisin several other tumors (Weidner, N., et al., N. Engl. J. Med. 324
(1991) 1-6; Horak ER. et aI Lancet 340 (1992) 1120-1124; and Macchlarlnl P., etal., Lancet 340

(1992) 1#5- 146)méa§@s@m¢amsﬂarsgagw&baaﬁroror¥ﬁ§@ {!ﬁéFﬁﬁiﬂ Hﬂrhﬂl?#&@iﬂ%ﬁi‘a?{tﬁorma' 25
and abnormal agg@égen%%s bc}%Iarl tlon associated with tumors Sq trao%ﬁar disorders

(Ferrara, N., et al ocr € HLTRANSR Fnaet HIC Y5, 44993)
153-159; Browrfol ITEAt Sfegst F&ﬁﬁ%n%ﬂ‘r’éllfze ramee; 860 haBfeiled, pripr, etatm@andth Res. 53
(1993) 4727-473btiWaGHFantdbelval., Brit. J. Cancer 73 (1996) 931-934; and Dvorak, H. F., et al., Am.
J. Pathol. 146 30 (1995) 1029 1039) Anti-VEGF neutralizing antibodies suppress the growth of a
variety of humapdeis NGs Soekim, 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 Mql@yk 0., ﬁtﬁ‘qﬁo geeiR 1§:§t@d99r§)&he %%%1 n%;ﬁsw 94/aji‘9e 2 W09 145332

2005/00900 and /35956 ref rto antibodies 2gal VAR SSRTsEn Y f‘}ﬁbody
bevacizumab (38 SOl HE S Fra e AR Ae W?Mﬁﬁtlﬁmtlm Hseuddkifarasive therapy

and is the only a¢tinapgibgenic agentlapproueciior degineeniaf ¢angen5RERBME33MrHER2 is a

member of the ng%&mgerm%%th ]facg@rzrpceptgroflar@yeﬂ,pd e§§?§ %bggeéhn Iﬁr)@gie activity in
its cytoplasmic g%f%% R2 |s o er ex ;ﬁ@ed [ tumor cells and Is correldt POOr prognosis

and survival. H r§a biBHehsP éacE théltdpy Arisb desssathst HER2
are kndwn fromviﬂ‘ﬁakéiﬁw.sﬁetfat %eérd%(@f)@&)lﬁﬁﬁmm&\ienmﬁ ippetaah, (Rdest. New

Drugs 23 (2005F3SEr40@ MY enmht oM., @t@tzg&ﬂﬁ%fnr 8hrde( 19982 A800 Albangliody, % , Drugs
Today (Bait). 3%5%?%;)185%4&“%%”2}" na soId un%lrthe traden ame Her@ @tln%ls a omblnant
humanized anti-H odonal antibo use TSRS ’ﬁ%ﬁ?B 8PS 12 NPeEsed/HER2
gene amplified ?ﬁ%ﬁd@téﬁe%fe@sg&mﬂdrﬁ@éﬁgmrémmb&demﬁmemmmmmumdwhas

anti-tumor activiirinalivelBndioitiimgore aereRdeiivie: 0 oryResstioRN Beream e Rf@ndstumor
activitygf trastyzymalwas;abserved ncombination. ngh varioys ant-tumor T agents | mg‘nouse models.

In clinical studies, ex ension of surV|vaI Was obse ve Hbverex ressing 3462 breast

cancer patlentsse)i RERRY (Y RAS S¥YABdner, Ne @fﬁs‘etﬁeﬁ@g}s bf%@‘brﬁ?"r/@@ﬁMn@oﬁwﬁkpreventlng

or treating dlseaée.,mayﬂbéﬂnpm\%ed bysadininizterirpihadnibedyaserialty, ot isl corkinaton with
another agent th@@i@qﬁggﬁ@ for those purposes, such as an antibody capable of binding to HER2
receptor. WO 2005/012531 25 describes antibodies that may be combined with an anti-VEGF

cancer, meiast b b OB o RO R RS WP S GERRABLY BATVECE
antibodies may?B8 @bmeimal aREioEsRaSiHRISh mspReIATizafaTMesCiAde wistatiehpeastrghncer. WO
2005/00090 anmhGaVW@.2 AHATETS fHetdsts OiSClase [T eormbination of m-MES Bantihadigs with anti-
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. ]. Pathol. 146
30 (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,, ]. 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)



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 35regression of primary
tumors by different cytotoxic drugs is not always indicative - 3 - for anti-metastatic activity per se. On
the contrary, enhanced metastasis has been observed in response to several anti-cancer drugs
(Geldof, A. A, et al., Anticancer Res. 8 (1988) 1335-1539; Murphy, S. B., J. Clin. Oncol. 11 (1993)
199-201; and De Larco,J. E., et al., Cancer Res. 61 (2001) 2857-2861). Clearly there exists a need to
5 develop treatriéhtIFEripie SHHIAB g M A D IRe WINHI5(0A%00 bud WOMUPEABE sefretmstasis.
Summary of thﬁmma Igeeﬂst\;em@n qfqmaﬂﬁdm&hmuﬁa@éxm an&%gﬁ%mt&@qgmn@saﬂ
anti-VEGF anti I n tur medicame reating,a breast cancer disease 10in a
patient who has‘?aﬁgﬁg%gc% %ﬁ%“}’g’@g\,ﬁfﬁ%ﬁ’ %)n%?\%é mé'}]}' |%%§?%g§d riglsﬁg é%r%ﬁﬁfgfermeéapc}’ the
patient a therap@Bficdfly e A8 FREFREBPEFNINPLASR ARRTHEY 1d AFFHMRVEGE saBERsdy. In a
preferred embodWieng&tiéiavention comprises the use of trastuzumab and bevacizumab for the
manufacture of a medicament for treating a breast cancer 15 disease characterized by an
overexpression BfBRe HERARERPIGF RHt@HIRA BaliRphwhgbasfaled Prierdherapmiih.a0
anti-VEGF antibﬁg gl %tge a%ia%urg‘)cz:a,[l‘qvi O{Q@%s%aﬁrs‘n%nésé%rinaq tofjl}ﬁgatient a therapeutically
effective amount of trastuzuma amﬁ;evam umab. & Tvention tarher conmprises amethod of
treating a breastEHHESF arls 486 is eorodasediavthiren aopmess grdrswaiaply KRR 2 theielEcr
antibody, comprismipatminigte ifigriadhenpeadiahtapierantiiitially eiieetNe Rmeu holantanti-HER2
antibodjowhile oppisuing said amtin(ECRaneedy heRReT ey eRlion fuither sompyises,a method
of treating a bregst canger disease, characterized by an overexpression of the H receptor protein,

in a patient who B8 rARL0PAriot tHASFApYY Gtk o el \RE @R Aranssa PRSIk BahfirStering to
the patient a thebdipaulichliytelfe Bive civdant BatrasiGZuasst 9#ilescontinuing bevacizumab therapy.
The invention further comprises a method for increasing the duration of survival of a patient having
breast cancer difeasezuhethasithiled arive themaymitkaraithe 80 YEGE AP hsmpriaing
administering to,the patient effect s qf an anti-VEGE antibody and a i:HER2 antibody,
wheregéthe co?ﬁ?ninistratéé%§%%§:t%%§ Yan‘f%%d;}/%rn fe %ﬁﬁgﬁﬁrgz 3?1'['%?_(# ef?ggﬁ'vely
increases the dGRRAGHGY Sk atenes emplifiade MefasiakinePramipAdecch nfsashinirel intedissing the
progression freeleumisalaoich fatietitehawifispirehat cantendiseaseiviio nasifailesrigr the@py with an
anti-VEGF antibodye samprisiag: admipisteringte; the.paii cti ] f -VEGF
antibody and an ant?—HER%% antibo%, wh %%%I%%,S&g%rﬁ%trggo%%@%éﬁ ﬁlti?%gé ar%t)gl?)ody and
the anti-HER2 ahtibot e dtitbIgurcrasss H’r?o‘fvﬁ}%d'raéé%’rﬁn”ﬁ’é’été‘&?f?ﬁlélgenm n

mouse models. In clinical studies, extension of survival was observed in HER2

20 overexpressing metastatic breast cancer patients.

According to WO 98/45331, the effectiveness of an anti-VEGF antibody in
preventing or treating disease may be improved by administering the antibody
serially or in combination with another agent that is effective for those purposes,
such as an antibody capable of binding to HER2 receptor. WO 2005/012531

25 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-EzbB
antibodies in a treatment of metastatic breast cancer. WO 2005/00090 and

30 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
35 regression of primary tumors by different cytotoxic drugs is not always indicative



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 10 antibody and an anti-HERZ2 antibody, whereby the
co-administration of the antiVEGF antibody and the anti-HER2 antibody effectively increases the
response rate in the group of patients. The invention_fgrther comprises a method for increasing the
duration of response of a patient having breast cancer disease who has failed prior therapy with an
anti- 15 VEGF agjti cOMPESIG: inisteripg.t jent ' : i-VEGF
antibody and anﬁﬂ;tgi)?Hg%El{Z antifo%%’,@gﬁ?{eﬁygtr@’&%ﬁ%ﬁ?&%&%@é@%%@%&f é%%??%%{dy and the
anti-HER2 antibSy e diVERPIHER S ST ADFATBACST AISEe ASEIR e indentoAl fuihdr6/prises a
method of treatiRgsaaR8at Hadng3dRedducphees. BQ disdascDwhal. HHs (RS peBr Ak rapy Ddth an

anti-VEGF antibogyogompeising askpiisiaring ?éb@)%@é@éﬁ%%ﬁ@aﬁ?%@é%&? ARUYEGF
antlbod;éand and%ntl-HERZ antlbog¥ where%/t the anti-VEGF antibody and the
sti

e co-administration of
anti-HER2 antibody 1asule i gfgti %&ﬁ%@ign?ﬁc%ﬁ%(ﬁ“&irﬂgéﬂﬁgﬁe%ﬂmﬁﬁl THPRBvHEALSt the
treated patient AYPREFESIREHBPSthe duration of 25survival, progression free survival, response rate or
duration of response. This invention further comprises a method for reducing metastasis in a patient
having breast canmmmdizarhaihpehgefailed prior therapy with an anti-VEGF antibody, comprising
administering to the patient effective amounts of an antiVEGF antibody and an anti-HERZ2 antibody,
whereby the co-Hatminigiiatancobipas0ant-MRGH antibedyambihe @i ER2 antibadwetiectively

reduces metastasi invent 3 omprises.a methed for treating a group of patients, having
breast cancer d?s%%s%éggg}h%%i% g%%r%p?@ﬁe@féf%ﬁ? %%Oléf%??\?@é&%ﬁl 0 yl,}cceérf%ﬁﬁassl%g
adminiéf%ring td e RRLEh MaHe RER SleHoRRes Shem BV EGRBRIVBEY andbefintomeRsitntibody,
whereby the coasisntinsstratipmoofitaeativint 25thdtbtshthalipadicand theanit ERR antizogreffectively
reduces metastmgﬁsh&grgyM{ﬂw@gjsmmg}ipvention provides an article of manufacture
comprising a container, a composition within the container comprising an anti-VEGF antibody and a 5
package insert instructing the user pf the cgmpasition to administer,to a patjent, having.breast cancer
disease who ha@fgi@{fﬁfgﬁﬁﬁ%%@% t’a%ri\l%ﬁﬂy\?ﬁt@lg SPOBBEGS (hs & '-9/@@%‘—“55%’8&3/33 d an
anti-HER2 antidsapcirheEahy &iths ioranaiasiorries anmasdisenatnh doutacatingcorhprisingaceontainer, a

composition withisetise chartaineizedrbprisinganapidtiRiR2cniikodirand aEBBaAckAIS NSk

instructing the t OMpOogitan t 1] 0 a.patient, haw east.cancer disease who
has failed prior he[r?éylev%?% g’ig% aZ%%HEéFﬁg{rn%%% }tfhfl %tiﬂEﬁ%? %%%ioaﬁ’ asr%‘t?ﬁllngF
antibody. The iMEATEHTARNEP BRIV I PUTEsERE iFRiRoRMSItang sherrRrriicrlly ifRsE¥s and an
anti-VEGF antilzooyums efUirasttiretetmdniteshdivemssisancer 15 disease in a patient which has failed
prior therapy with an anti-VEGF antibody. Preferably the anti-HERZ2 antibody is trastuzumab. Also

preferably the aliie\iffefitimtinptheisdaayneiesDaRethdd of treating a breast cancer disease in a
20 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.

3

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

25 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-

30 VEGF antibody, comprising administering to the patient effective amounts of an
anti-VEGF antibody and an anti-HER?Z antibody, whereby the co-administration of
the anti-VEGF antibody and the anti-HER2 antibody effectively increases the
duration of survival.



20 25 30 Figure 1 Figure 2 Antitumor activity of combined trastuzumab and bevacizumab treatment on
tumor growth after bevacizumab treatment failure. Mean values of tumor volume (mm3) plotted on the
y-axis; number of days 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 1pmg/kg (triangles). Effect of combined
trastuzumab and bevacizumab treatment on lung metastasis. Mean value of human Mu DNA
sequence (ng/ I ' using real-time PCR and plotted on the y-axis. - 6 -
attaaedattcriat%%%ﬁ?rﬁ%gar% még/%’éy' I§§%%?:o§f mﬁt?%c(_)} ‘%h%&fn\lllé%nﬁ%sﬁn {efers %rﬁgée%%géu ar
endothelial cell §POWHAAEDPREFALSA3IRE REFaE 130e)disrasnhvehap failg tovorstheseny witheung, D.
W., et al., Scienes,z246 LS50 H06H, 308 @i tgeubi;ikstéringt tal shvphiiendeffeinive 6001 1s
1806-1814) andggctive HAgMeRis, e&&isWYA%deréﬂin%hi[ﬁqg@tﬁ,#%ﬁ%gt{- %%%QF ‘@nti-VEGF

cifically to .

antibody_;_)' according.ta the jnveq_lltg_‘g IS aw{#ﬁgod that binds spe - he pré?érred
humanized anti- SHRISSL) PG St EE PR B dR ARG h ARt SRtReGY vEESEih a Kd
value of no moraigsseiibatduitienpépdogresaabiyarsumnamalthan about 5x10-9M. Preferably the 10
anti-VEGF antibody is a monoclonal antibody that binds to the same epitope as recombinant
humanized anti-MieGivaniveciondicanthqstysgenenatbe hesoteingHo PEesia. df faudlral hdvancer Res.

57 (1997) 4593 : f i . i . I-VEGF antibog nd, methods for
their man ufactu%%agr&e de%ﬁ%eﬂié%gﬁ r? %QS%?%%%\{%’?H@S%%%\]?&% ir}aagog@?g%%b '
6,884,879, and i%‘ﬁ%”éﬁ%?s/b‘i‘fﬂ’%ﬂéévﬁéiibﬁ]d’ﬁ%% pPEERTHS AR Rt in 3§ GAPHaK S Tork
regionsl8nd antigéiethioing econspleridiarntibetbrmihingre ghensofrahmmistomiie asttithey/ BGF
monoclonal antiedy thadbdaskmitiing o HeRan NG (OHLsHeaF RIS, AP RERINALEN: 93 of the
amino acid seqyepce of be\g#cgggl%sb, including most of 20 the framework regions; is derived from
human IgGil, and abott 19 f Fhe Seduence 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 %&?ﬁ%ﬁ’ﬁf’@@%‘2‘5’9&’2&%‘2’%}5"ig%‘iI&gﬁagvéﬁ\ﬁﬁ*ﬁfééféﬁlﬁébéﬁfﬁﬁmreferred
to as neu and cafrbBagieB6HBlarp binsdt hnetradisSeiente 135 HIRA Prick Sy Pwitgs 43y ahR04626)
whose fynetion {elataiinagoniasicdiansionmiliondn BHRIRIRASSARGE Gal,mycipxpression of
0

this protein has b%e@g(ggtifie%ig 20-30% of b#}%%st cancer E%atl nts where it correlates with regionally
advanced disedse, incréadsy probaBMmardr Hé RE%, WREFFRY e 0 aRBHRSERRAAR %As many
as 30-40% of p&hierantiSOh{aking deetlyicaahdbm et HBR2any Ghankt, afecsvebll oeltdusg, gancreatic,
ovarian, peritonggtafRstaiRspheRlorectal 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 61938424 694924 : 165,464, US 6,054,297, US 5,772,997,
WO 20051087141, SW tlo%%g)zfg, ,ﬁv%%%gés‘é%%‘? \%gooogfg’gi’éé, W&?’I)%?%%% D 9651140 and -
7 - WO'88/1779755%% Be R BHHoBRRE ATSTIRE Wiidn a8n 2R \FraHHeb ediibermRsisASuzumab.
Trastuzumab andmm@tﬁm@ of trepatitiorefectilesanioen in RO &AH VBB Theitesdy ‘avdraxpression”
of the HER2 regeptoqproteinsdaieneesd doyndicals. amnaknersaablens! ohxpirssionalife HER2

B

receptor proteirluiiraa&ell frotm or Wllj'{hi a specific tissue or gang?éfiéhe patient relative’to the
level of expression in & nofth fASHA ESHF DB PN S ERPY earcsheralYcerized
by overexpressiogasinaiHER2 reerapro rafath b drdeteinpistechby standand & $saysckdomnidn the art.

Preferably overaxpiessipnisdneaswehinixad eelsabiroreast anpalatr kP sbedded tissue
sections using immunohistochemical (IHC) detection. When coupled with histological staining,

localization of the tae . nrotel
be measured bﬁ?ﬁ%ﬁ%ﬁ%\%&%ﬁ%@?&ﬁaﬂ B
Ve

R R b i the
art and include TREEHMESRST rF&Pﬂ%rsékrsféﬁ?AY}lﬂehéér%?ﬂéﬁc@Wra&}Aﬂ% WAC#Rp 218-¥B5 est, and
the commerciakipabaidzblDaKOE edeplastingDAKE: Gaipinteffacialihoihadaifeirnsssy uses a
specific range ofip ahiskplaldaa banIMBANDIRSEDy He RdicatinfilhaclipBgest posiive
express%_on) to |de£g_%5b%ncer§o}éav;§% r%\égrexp . OQ o%[ré%hH 2p o%g}%see the o
Fierceptine(tradtuzuman) T prescHisAgciARs 2BHRPENBATIEEE TeBIENBERHES San
Francisco, Cath’ie 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-



20 Thus, patients having a cancer characterized by overexpression of the HER2 protein in the range of
1+, 2+, or 3+, preferably 2+ or 3+, more preferably 3+ would benefit from the methods of therapy of the
present invention. The term "breast cancer disease" refers to the uncontrolled growth of abnormal
breast cells. It includes ductal carcinoma in situ, invasive ductal carcinoma, lobular 25carcinoma in
situ, invasive lobular carcinoma, medullary carcinomasPaget'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 ¢GRI RIS NGAISED LESAARE (oREEVIA S AGERP Yl AR AR O
antibody ("non- resgor\l?ersf% or who initially responded to 30 previous therapy, but in whom the
therapeutic resp%ﬁsg AR5 haintained (referred to as "relapsers"). Preferably the term "failed prior
therapy with an antiVEGF antibody" refers to relapsers. Treatment failure (respectively Response (RE)
and Non-Respoh&é (RYentisrdeaetisls 2pagstictn afemiagifastie graentifingprciivai@enseertained
by the results froowglinicalranddhipordiorycaiiaicampbugnemlytnapcn hribbde asgess patient
weatmest. Suchydatainaihe RiaRE, afl 0% uenal SAMAIRIA dbisalexapinatign, eytological
tr d € Blllisﬁcandﬁ\/lg?

and histological,techniques, endoscopy and laparoscopy, ultrasound, CT, PI scans, chest
X-ray and mam%’é?ﬁp%’iﬁagn&%%%s ﬁﬁ@?h@%‘b%égﬁ IR0 BT AR RIS dnchRny VEGE Cyfra,
CA15-3, interledint®@dndhscinbiy BER b élisacivexin6-HiBR2matibéaiiure” is defined as the absence
of clinical improvement. Alternatively, RECIST criteria may be used to determine tumor response
(Therasse, P., eTiad. ickeNabrFanter etiide 98 §2000)200RLB)inthis coRigK: trestment-falure” is

defined as either te rasponse/ jsease" or."progressive gdisease"..According to these
e{gﬂHﬁQ&RRJS i e mﬁ!gé?(ﬁ?@? élsslie%D 186t a .,?l\@?&(ggce&} I;llﬁsfﬁtute 92

e
RECIST criteria tumor response for solid tumors . J. | _

(2000) Bb5-21 67 KeER HRTeth i iR Hinsen ohEs SRIMROBR dostomoniRigréasionBictHe tumors
(e.g. measured Maui@F oo fountevelisesmplate haspfaiisé (GRR) ahpaiial védpansedfPRIESRble
disease (SD) anchieayeanive HiseeRe ARNJSFSnhahe dd- TrERSIRRSithe European Organization for

Research and Treatment of Cancer (EORTC) proposed a 15 categorizdtion into four levels in
dependency of Jeﬂgerqg lism-of the tumors measured via 2-[18Th-Fluorp-2-deoxyglu ositron
emission tomography %E%%éE rt&cr)uﬁml‘-’ll.‘,% T A Bur TN 8 ﬂ%ﬁf‘&ﬁé&% Kellof, G.
J., etal., Chn. TRerd 120 (onbsYBGEsantilaly cesefivieia ifadpeiienetpoh degGMRperpartial
metabdhic respalise{f MR) mehadie wigtdbhlic difeaga MR ndwegsassine 28metabelisdlisease

(PMD) (see Talpeefabf dabifdHERCHIEARLE %%g»gﬁ%%@%%%%ﬂﬁﬁ?gaﬁg%gg criteria

(acc. to EORTC, seBe oung H., et al,, Eur | Canc 35 easurement: Change in
sums longest dAHRRSS IREFISFBIaBppearance; conformed at 4 weeks (after treatment start) CR

Figure 1 Antitumor activity of combined trastuzumab and bevacizumab
20 treatment on tumor growth after bevacizumab treatment failure.
Mean values of tumor volume (mm®) plotted on the y-axis;
number of days after injection of tumor cells plotted on the x-
axis. Vehicle (circles), trastuzamab at loading dose of 30mg/kg
and maintenance dose of 15mg/kg (squares), bevacizumab at
25 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
30 plotted on the y-axis.



30% decrease; confirmed at 4 weeks PR Neither PR nor PD criteria met SD 20% increase, no CR,
PR, SD documented before increased disease PD PET-measurement Proposed FDG- PET criteria
Complete resolution of 2- [18F] -Fluoro-2-deox-yglucose (FDG) tumor uptake CMR Reduction of a
minimum of 15-25% of standardized uptake value (SUV) after one treatment cycle, and of > 25% after
more than one treatment cycle PMR Increase of standardized uptake value (SUV) <25% or decrease
of SUV <15% No visible increase the extent of FDG tumor uptake SMD Increase of SUV>25% Visible
increase of FDGLumor, uptake % __o_‘__'o dimension) Appearance of new FDG uptake in_
metastatic lesioRE P S HAE-Hcterafy ™ RESbnse (RE)" and "Non-Response (NR)" according to
this invention ar,cla established based on data acquired by the combination of computer tomography

(CT) and 2-[8F] he ferm o VIS _Mggp%mgwﬁﬂgg%ﬁefq@tﬂ the vascular endothelial ce?}
growth factor (Swiss-Prot No. P 15692), alternative splicing forms (see e.g. Leung,

D. W, et al., Science, 246 {1989) 1306-1309; and Houck, K. A., et al., Mol. Endocrin.
5 5 (1991) 1806-1814) and active fragments, preferably N-terminal fragments thereof.

The term “anti-VEGF antibody” according to the invention is an antibody that
binds specifically to VEGF. The preferred humanized anti-VEGF antibody or
variant anti-VEGF antibody herein binds human VEGF with a Kd value of no more
than about 1x10*M and preferably no more than about 5x10°M. Preferably the
10 anti-VEGF antibody is a monoclonal antibody that binds to the same epitope as
recombinant humanized anti-VEGF monodlonal antibody generated according to
Presta, L. G., et al., Cancer Res. 57 (1997} 4593-4599, A preferred antibody is
bevacizumab. Anti-VEGF antibodies and methods for their manufacture are e.g.
described in US 6,054,297, US 2003/0190317, US 6,632,926, US 6,884,879, and
15 US 2005/0112126.

Bevacizumab comprises mutated human IgGl framework regions and antigen-
binding complementarity-determining regions from a murine anti-hVEGF
monoclonal antibody that blocks binding of human VEGF to its receptors.
Approximately 93% of the amino acid sequence of bevacizumab, including most of

20 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,

HER2Z is a 185-kDa growth factor receptor also referred to as neu and c-erbB-2
25 (Slamon, D. ], 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
30 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 6,054,29:7, 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, WC 2003/087131,
35 WO 01/00245, WO 01/00238, WO 00/69460, WO 00/52054, WO 99/31140 and



tomography (FOG-PET) (Kellof, G. J., et al., Clin. Cancer Res. 11 (2005) 2785- 2808, and Young H, et
al., Eur. I. Canc. 35 (1999) 1773-1782) using both the RECIST and FOG-PET criteria described
above. Accordingly Response (RE) and Non-Response (NR) according to this invention are
determined preferably as 5follows : Response (RE): CR or PR is established via-RECIST criteria
(Table 1) and at the same time CMR or PMR is established via FDG-PET (Table 2). Thus Response
(RE) means one of the following four cases for combined CT and PET measurement: CR and CMR,
PR and PMR, CR@ngBPIVIR7are PR sree-CMReA0N&mRes dionse (NRM&D ehdBrig-established via
CT-RECIST critgri he.same time S or PMD js gstablished via EOG-PET (Table
2). Thus the foI%v?ﬁg%%?gg%%éq@%ﬁ#ﬁr%%uw %a%%éggfnrﬁ%géu?‘e %rgﬁ%?%ﬁﬁfﬁgﬁﬁé f)%nse (NR):
SD and SMD, spEh W@?%’D and SMD, and PD and PMD. Usually the response is determined at
around 3 to 8 weeks, preferably at around 15 6 weeks, after treatment start. This response
determination islésuar: repyerteer etsinterofrhoFERZ S ewemics, pratisrablinodiied SoviedicardMhen at the

first deteyminatighrasighificenbrespeass.iRE)was entified (hensiplanse dhatdpeansi for
Non-Response ‘Q?&E} aitgr th fi{st determinatiop?li‘can be getir medtﬁt? ﬁarl'es at the second response

determination. 20In this COREX, the term Spatien Waglﬁ%sr ARG PRSP EHEFELY Wik S 8REAEGF
antibody" refers B Patnframiiemtisire oatar firfadepis iy thateneinesiothreatRizsdomse (NR) is

established ("NoreReppssider jfahaHBR firstepaponseidatetminaiiiResprnse {RF)sixeskaplished,

and in the seco rminati e se (NR) is established
("Relari%er"). 2521;@?:%%%%5&52%%%%&%&%%@ %{r%/%%rﬁgeéigz@nooefh%eﬁa%gr Sag%#‘r? 0

cancerous cells PRI ST P 8E dPbtRoliioehentire i mterienudiirRecondary
tumors. A tumordupledd wiicdiisttiagihavetsimaad Isclitedan " mbtdst atieptitedorroteatn rogtastasis”. The

metastalic tumQjecaniakes Gl thalredis bigseie.ANa! (BHRALLIWI 96 MERDP fogletermine i
a cancer has 30 @ﬁta%s‘;[e sigiela are k_nownt in the1 a;%gr}ld lj)%i:(éué%tﬁ(;tumor marker tests, bone scan, chest
X-ray, computegutomograf)hy CTCRMBIRHYEY Ut ORI TGP dEhEnce
imaging (MM), pesi@8nnshidsing toinisgialtsl (RET){ Shile thhewmmemissiyreeitaplatbabGorpgraphy
(SPECT, fluoressuenes, isndoing ¢5hanadrdiflio! uﬁaiwsmmﬁe&%@@mm@ RAkeligsts (see
e.g. Helms, M. W, f)t algbe a%r%;_ribsutionsego rsnig(r:l iq_laor%é (1%6%0%@ %9;{231, argggantel, K"a?t al., J.
Nat. Cancer Inst-01 (1990 1113-1124) As Dised narein, he term “Hafiént fereraBRErR~ERY0 a human
in need of treatATERESIMeat cdREis i P cHEERsL Pttt G RIelsisioh. thi ddevéty, tbanters "patient”
5 can also refehtyingrothermqneasionads, theefEERD prommnisds SuehHag S0 GalsRArsES) §aVS, Pigs,
sheep and 1ion SHeAR;RE Bt DA S Ml I R IGRA R THE SIS LIS I8 R RGP refers

toa gr%)bjp of patjents as well as a sub-group_of patients.. The term "package insert” réfers

instrucfions cus ﬁ%;‘f’rﬂ:tﬁjh%"fﬁ R rharRrLE Rk Y QY S TREr R AE oSS RUpieR may
include informatfothabeagthefindicdtions; dsageeiiosalyel-admidisiration, mefiraliylisatiensiand/or
warnings concesaiegttheHsaofsuchdheranadli; prosiisissHiesangeRmay be, for example, lung
cancer, non small cell lung (NSCL) cancer, bronchioloalviolar cell lung cancer, bone cancer,
pancreatic can ' nger of the head or,neck, cutaneous or intrapcular meJanoma,
uterine can(:er,(’i(();\{/ea?ijé{lrg1 g‘:&r}(%grgt rge.ag}[g%caﬁggsf? qéﬁ%ésr% the ana rne%ﬁ%ﬁﬁ, s%(r)ﬁ‘g}&ho f’#@eorfra%fstric
cancer, colon cisesh Ciedéinehnder diteitheaeainosma dartivo i e usird shringtses, lekiditoma of the
endonistrium, carcinoma iafdite, devuivChipitanardhhayagituliearcnemamt heguivaisadgkin's
Disease, canceysof,tha650RagHs.sarcas0fthe, 29 small intestine, cancer of the endocrine system,

cancer of the thyroid gland, cancer of the parathyroid gland, cancer of the adrenal gland, sarcoma of

soft tissue, canger of the.drethra,.cancer of the, penis, pr. cancey,,canger of the def, cancer of
the kidney or Lﬁﬁﬁ?gflpen%f 8§|P£’3‘}%Fn8rrﬁg}f(‘j"g Cifio %‘%ﬁ{@%ﬁ’éﬁbﬁé‘{msﬂ’ﬁn§§8£Hbfi{8??d,“fe
hepatocellular 8aNées, Bifeir hersee shrpridatientatwouféledaio 28spongHogytiyignsphermas,

neoplasms of thétsestirahtieVBGE ayislesdy G Nioh-Spéepb ks Y NRrsHY i siam Gipsadlighlastoma

multifegne, astacyigma PERrARReRASUERS i AhaRMcdlobiasionias menndiomas,
squamous cell carcinomas, pituitary adenomas, including refractory vérsions or any of the above

cancers, or a cHRBTFEHiEh 3 JRLBEMOrd st irTabhnBve teEmccRilerher isveHaRyowEh an anti-

VEGF 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

35 generally known in the art to assess patient treatment. Such data may be obtained,



30 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 - 12 - treated is a breast cancer disease.gAlso in a preferred embodiment, the cancer is
characterized by an overexpression of the HER2 receptor protein. The invention comprises a method

of treating a bregg! eggcairdiseaad A HNIP NAsHRIEHA CLISIBRLIINAN ALV

F
antibody, comprjsing 5administering to t atient a therapeuticall ive amount of af anti-HER2
antibodz Whilepc%eﬁﬂnﬁ?ﬁassgii@ %ﬁ%ﬁ[’%/ @E‘E%Eﬂfﬁ’éﬁ%ﬁéﬁéf{g?ﬁ*ﬂ@’ téﬁ?ng‘%géﬁﬁddgé {r28¢ 15BF8In, unless
otherwise indicated@rigehsvmeregigpkifleviatingednhibiintntheopreg tessoof off praventiagseither
palrltialllg_ or Cothl_Qi@:Im)astfiEgl;oqi[V}tﬁff M?Q@ ; twtf%jgyﬁmg;g%taﬁl%,sg[t!ﬁ}llgemdegﬁctﬁ%gr}gf&gﬁtec:ﬁlastif
cells 10ig a patie A "treatmept” as u erein, ss atherwise indicated, refers to the ac
of treatingg. The %a;{g‘e%pggﬁé%ﬁ%dsﬁ?%}aetgmag&%i D %&ﬁﬁéﬂﬁﬂ'\ﬁ%&‘%ﬁ?ﬁﬁé‘&e{& F%%Wf’ﬁshé’, cancer
refers to a proce‘g%@%:r edtsrse Bradrowsedatdsdgtesiopies tormed uesponsslifiinetesthePnurnbby Jof cancer
cells in a patientyat. tCalievidtetieswnpEr0s)0pas 1 SancahisA-mmRe d QL Lisaling: aance or

another proIifer%g@ggﬂgoﬁcgmxﬁg@%%ﬂ%%z%ﬁ atthe.cancer cells. or &r[her disorder will, in

fact, be eliminated, that the number ot cells or |nﬁ‘gaect%eprré)éﬁ%sesa’,eor1§ﬁ%stethe symptoms

of a cancer or other disorder will, i e alleviated. Often, a method of treating cancer will be
performed even%%ﬁrgsl f&%{ﬁ keﬁ%éo}géeo?f%gﬁ%%tees%? BURRh FSW@WE?%@O%H&&&@ %@ﬁ?ﬁf%nﬁ*estimated
survival &xpectfi@-of MNFCART Aaviditie B 2088 0P at b\ ér alitberrifislarcdepsadrhagtidn. The
term "the:japeu%yaéﬁmﬂpmgmw;tw f@%fesaiag @irmmwtiémeﬁn@@en%gﬂg@a%h@wm?&t -
compound or ¢ SEMICT) e ical or ical respanse of a tissue, sy, , anima
or human that is being sougﬁﬁgyy/é%ﬁep%%ég‘gga@cﬁgr?{/e%aér%iﬁ%s ,or?”lsgd'ca dg'%a[%‘lgo‘i%etﬁér@ cian. The

invention furthePROmBIRESSSINE uiseisan BHAIHER?S ahablsdyl andartherves Fthatifodgrenthe
manufacture of @rgreticaimmenidor Resating aahebabteanset digemien RORMGYhehasdailed prior

therapy svith an apti-MEGEANHRE - FOMRISINg in h ient a therapeutically effective
amount of an 30ant$—HE 2 F%n%ig%(ﬂ)éwhile continuihg sa%%gn?%%@%—{%%iﬁ%%s& tﬁ?er%%ygum%r%ntibodies
may be adminiEAR &Y rtaly O }Hﬂma%@ggggg_lu@ge_posmon emission tomography (FDG-

PET) (Young H., et al,, Eur. J. Cancer 35 (1999) 1773-1782 and Kellof, G. ., etal,

Clin. Cancer Res. 11 (2005) 2785- 2808):; complete metabolic response (CMR) or

partial metabolic response (PMR), stable metabolic disease {SMID>) and progressive

20 metabolic disease (PMD) (see Table 2).



use in the treatment of tumors, tumor metastases, or cancer in general. The term relates to the
so-called "Swiss type" claim format in the indication specified. In the context of this invention,
additional other cytotoxic, chemotherapeutic or anti-cancer agents, or compounds that enhance the
effects of such agents may be 5 used in the anti-VEGF antibody plus anti-HERZ2 antibody
combination. Such agents include, for example: alkylaging agents or agents with an alkylating action,
such as cyclophosphamide (CTX; e.g. cytoxan(r)), chlorambucil (CHL; e.g. leukeran0), cisplatin (CisP;

e.g. platinol(r)) BlahltfAnGE-§ritariercase) torRRSHAEN, carniiadiing:(BONEdsHRGt PR atiteria

triethylenemeiamine (TEM), mitomycin C, 10 and the Ilke( @@tlkgng@@ﬂge& YBH@S e%]g_{rexate
(MTX), etoposide (VP16; e.g. vepesid(r)), 6-mercaptopurine (6MP), 6- thlocguanl (Egj cytarabine
(Ara-C), 5- fluorouracil (5-FU), capecitabine (e.g. Xelodae EeatGansARd (BFAICT Znirés like;

antibiotics, such as actinomycin D, doxorubicin (DXR; e.g. adriamycin0), daunorubicin (daunomycin),
bleomycin, mith€zhyomazmentbatliike; alkRBIdSTSUEh [PES vinaswmbakids such dpvopistane (VCR),
vinblastine, anddhe li asr&%?%%r aptitumor agents, such as paclitaxel (e.g. taxo (ﬁ)@épd pactitaxel
derivatives, the cytos atic agents lucacorticoids $uch as dexamethasone (DEX;je.g. decadron(r)) and
corticosteroids| &t &S B rednisone, nugleoside enfzyme inhibitors such as hydroxybda, amino acid
depleting enzymes such as asparagingse, leucovorin and 20 other folk acid deri a&l“gﬁaan similar,

diverse antitumer-agents—Hie-fellowing-agentsm stine (e.g.
ethyol0), dactmwgphm%glorethamne (nitrogeh mys 3?8?; S SRR, Wilod hosphaml e,
lomustine (CC\I%)ﬁfdoxo gn linpo g 0xi10), gem(ci gﬂlffér.(@:g-@dmm) daunorubicin{lipo (e.qg.
daunoxomeop), proganﬁ) 5 docetaxe bﬁecgsg@g% elaldesle I&M%arbo latin,
oxaliplatin, claj(iiﬁlﬁe,trwmpubmmm, C PT 11 (irinptecan), 10- hydroxy 7-ethyl-camptothecin|(SN38),
floxuridine, fluglarabine, ifosfamide, idajubicin, megsna, |HPé#&ﬁ'on beta, interferon alpha, mitoxantrone,
topotecan, leuprolide, megestrol, melphalan, mergapta Mﬂﬁz@hmyﬁiﬂlrﬁu@ta €, pegaspargase,
pentostatin, pipobroman, plicamycin, 30 tamoxifep, te ?éﬁgo} c%lgnéoncezt ioguanine, '[;Fotepa
uracil mustard| vinorelbine, chlorambugil. In the centext i€ inven Nion, an anti-hormonal gent may
be used in the|a9%6 dessmsantibody plus,anti-HERR antm&ec‘@hblb%iﬂyﬁ.aﬁsrus %em the term
"anti-hormonal aggfitmegludegaatural jor syntheti¢ orgagpie gggg@ggigygmgp at agt to
regulate or inhjbit hormone action on tumors. Anti 1ormonal ag%ss include, for example: steroid
receptor antagonists, anti-estrogens Slich as tamaxifen; aﬁrﬁ?ﬁ ase inhibiting
4(5)-imidazoles, other aromatase inhibitors, 42- hy droxyﬂeannmfecgcﬂﬁoxifene, kegxifene, LY|117018,
onapristone, ajtdtoremiferre-(e-gFarestond);-anti-an IH’&Y“# %é’Hf’.‘;’caﬂl%wﬂé e nitutamide
bicalutamide, feuprolide, and gosereling and pharmaceutically acceptable salts, acids or der
of any of the abpove; agonists and/or antagonists qf gly d&ﬁ?@@’ﬁlﬁélﬁ%é§§é% as follicle s
hormone (FSH)N#iylieddRtimadlping hormone (TSH), ahek lgéeivigingrlaormansesfH) and LHR
(leuteinizing hormone-releasing hormon&Y the LHRH agonist,qoserelin a etate goiviHercia
available as zpladex(r) (AstraZeneca); the LHRH antagonls’ts’lgﬂafaﬁf ihids
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use of the cytotoxic and other anticanger agents g
generally well{characterized in the canger therapy artg ,Imﬂ]elr use herein falls under the same
considerations-formoritoring-toterance—25-and-etffectiveness-and-for-controtling-admintstration routes
and dosages, with some adjustments. For example, the actual dosages of the cytotoxic agents may

vary dependindiljeen hefapabignt R esptiied (ul)respantsesierepsigd bmmsing;t@mﬁgllwemethods
Generally, the %&%W'Qrp%&ggﬂﬁ?e% %%W&%dd%'}% AMOuIAL s d g}r}{;mgggg% > (();)11;l itional other

agents. 30Typical dosages of an effective cytgioxic age ht can e |n the ranges recomm nded by the
manufacturer, AABRHEPEIndiCaldd AP vitd r@ép%‘ﬁ%% Srdeyehisassn RANEPMoFENsHeR 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

e like. The
nens is

ece;
escf




35therapeutic method based on the in vitro responsiveness of the primary cultured - 15 - malignant
cells or histocultured tissue sample, or the responses observed in the appropriate animal models. In
the context of this invention, additional antiproliferative agents may be used in the anti-VEGF antibody
plus anti-HER2 antibody combination, including, for 5 example: Inhibitors of the enzyme farnesyl
protein transferase and inhibitors of the receptor tyrodfhe kinase PDGFR, including the compounds
disclosed and claimed in U.S. Patent Nos. 6,080,769; 6,194,438; 6,258,824; 6,586,447; 6,071,935;
6,495,564:; 6,15®8PE&ERd iR RIS, dka|sL3ahd ¢htedin dionaCBdalicRenrt WQMEK024%. In the

context of this irpgegliaad ye Uit f pniziRg regiad € caLr /or a
fleRdanefigetiye anoumal IOt el ey ba A9 callicd gy ;r{]pt,%ody

radiopharmaceui a in.additian to the, anti-VEGF antibody plus anti

combination. T&%ﬂgﬁﬁgﬁ%%%@% Frsi Bt PR Er HEPRARE R TRARSS: i g ated.
When the sourcd9& Bagnmsac i) pasearditie thethpyinymidom as ekttrmainseapr etaidtipratherapy
(EBRT).5When fotiseource of radiation is internal to the patient, the treatment is called 15
brachytherapy (BT). Radioactive atoms for use in the context of this invention can be selected from the
group includingm%é&gelgg je:gd Jah fLLns Hgli .americi . 90]d-198,
cobalt-57, coppggﬁ]ggec &a[#rﬁggﬁwgglr?gﬁl%%m&gd?%ﬁl%Fﬁbm%ﬁnc?}gén%dﬁﬁ%\}ééér%‘t zét FR
Icinase inhibitor Aetording 1o this intentidh fERRSRERINR FPS HES ddabisidio Tl Reapsmspody
20with such radiB&etiveersstopes. Radhaiotelibetiagy fouw stasgartbtreatmbinttbr ContaalinGET

unresectable orriapeiahiefU0TOS QTN RS Talast asean MNaVes sosilis havgeen seen when
radiation therapy has been combined with chemotherapy. Radiation therapy is based on the principle

that highy-dose mm&e@wgwﬂé&% s aregailleaviiepeenh aralienipuptve celisin
both tumor and notmal tissues. radiation dosage regimen is generally e?ln In terms of radiation
absorbed dosea%% ¢ ARTRS P FralfibnationiEng ﬁ'ﬁ%%lfltfgeé%\ﬁé?uﬁ GehifddbykeOnddeyide The
amount of radiiedavipgfient seceiftesoniibdepbad end/ BFbuscensidemt s MdhRbySoRHRSt

important are thevRRIDArR SNECUIP LI BRI 19 BINER AT ISRk BRICHI @M, 30 organs of the body,

and the extent to which the tumor has spread. A typical course of treatrnent for a patient undergoing

radiation thera ' g erallo ek, period, with a total dose of, between
10 an rgo Gy ;U ?\rgyl%illgﬁgr%g %?%%%%g%%?r{;ﬁ a& sgi%&%aégﬁﬁcﬁg\g?oﬁ SF& dLer?gr%C{)) .Gtéfl?%n ays a

week. It a prefErr¥aSnBEaIntEt Beis Rt ARt esRrEse dytsargyativanicusarlirenasiad @5patients
are treated withitkhercdmidia atiénwecatpeceofitye friventiordadwidiationhe ke -ditethriawexrds, the
inhibition of tumotgHeRAHbX SIS Qithy Agen cRMANG, le.combinglion oLie invgation is
enhanced when, combined with_radiation, optionally with' additional chemotherapeutic or anticancer
agents. Parametere of %&%}éﬂaﬁf{ﬁ& i Tié% %?%@%FQW%F@%%&@eW%éH fAkRErAbibhal
5Publication W99/ 08p8nThéetantibiodiemare administered to a patient according to known methods,
by intravenous administration as a bolus or by continuous infusion over a period of time, by
intram@8cular, intrdperitaneal, inracercipraspinahsubsaRaos SNk AE Wath Krasyoeriah or
intrathecal routggy; % dministration of the antibodjes is preferred. The
amount of antif%/éélggHangafymilﬂgE%%%g%%)o? L{glaj?n?ﬁw%%gﬁoar? gﬁ% %Se% tﬁﬁﬁﬁlogn%% 5[ f%lirﬁllsrfﬁélt?gn will
depend on the P& feense, GaRdes ﬁﬁébb\%ﬁfnt( NEY-Asepreadarioncsf the radisst BePepseated and
the severity of théedisessipor Rexpdition (aihdstreateishkdDesades dor aemiistiatioeidhe-antibodies

according 10 thee{péeilanaiia AlAh WBRUE:IR R MEEthifi 2D madsglghbaniibody by one or
al daily do

more separate administrations, or by continuous infusion. A typic age'might range from

about 4=mg/kg 10 kg.4n a preferred ect, the antibodies are administered eyery two to
three weeks, a?%‘%%gs%%r%é%?ég #ragqr% a %{‘j’{?f‘%ﬁ;?ﬁg?ﬁg ByaeR 1 E“f'ﬁsgfﬁ’g. 6F§f5ﬁ5§f‘8858¥f0r
bevacizumab i§3FFREIKG SiedTemR AP e RrmpE A8 MmO T sREITeRT dice sbeyhery dsgipaticdetected. A

preferred dosedarsirgstezondabyisuroading wassr dbaniag/kg acmigistieradousieadf-minsie.period and
subsequent weeklyJRisiongaf2 spg/ kﬁ:@&%@l?"?@% NHL &0 Tindte perod. The REesent invention
further prowdeis a klﬁ compn&_:ng an.anti-VEGF antibody
ike those 1n the “original (primary) tumor. Means to determine if a cancer has
30 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,,



25 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 antiVEGF 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

30 stored in a separate additional container. The kit may further include a package insert comprising
printed instructions directing the use of the combined tfeatment as a method for a breast cancer
disease. - 17 - YEGE antibody, comprising an anti-HER2 antibody and an anti-VEGF antibody. Such
composition opt%?&ﬂf)bm%fri§%§’Bﬁm@€§ﬁti&li§%ﬁ@eﬁ?§b¥é batfdr8amgly BrestcrdietdVah a
preferred embodiarenat thet dhti¢ VISSFLahtiiddy )is bevacizumab and the anti-HER2 antibody is
trastuzumab. 5The following Experimental details are provided to aid the understanding of the present

invention, the trug seepReéMNiRb i setiaildnin therarprnded daims.ids HhHargiopd dhatdhe specific

methods and reg lglsegést%%égdmarae T %]%h% Ii_[{l)%strati\c/[e of the inventi(%? and are not to he consjdered in

any way limited thereto. introductio € cu?rféon é‘fﬁ%%&ﬁ%ﬁ% ARt 5?r5%ti‘ﬁﬁ9%9tthe
combination of 580aRSuiras dqdtPashiiATaB HTSth e TRftuFblbf BevaoRe M tRsadnght cibne in

human breast xénogsattawedsizs-sirtpraaitnson- Hiersin gyiwetesia e st dhe wHeats af Heatment on
metastasis. Teshapests.e4p Trastuzumab was provided as a 25mg/m1 stock solution in Histidine-HC1,
alpha- alpha Trehalose (60mM), 0.01% Polysorb, pH 6.0 (Herceptino). Bevacizumab was provided as

a 25mg/m1 sto tiorm in Nasphesphate, alphazalpha Trehalgse (60 Mz 0.01% Polysorb, pH 6.0
(Avastino). Botﬁﬁ%%%éﬁs%%?g dl;f:u%égpgﬁ %)pﬁa?gﬁlgf%eﬂﬁgsf‘év ?ﬁ?@ %{Qs'g Mt RRES™HRd culture
conditions The ﬂéman bregst cancer cell line KPL-4 has been established from the malignant pleural

effusion of a bresst cXhBer PARSABSVIERSEH infESHRhafOry BRRUTHAAS 1S ard dler g d'ErbB
family rteptorscqimetsiglaphkageet ol fiBrape @an qend 0998 A0 Fnbk¥) idmae qelfsratettoutinely

cultured in DMEMggedhumARRALABORIRLES g duARhRRIBMeRIAdNII L0iY Iaig)fovine
serum (PAA) an‘gaz mM L-g}gtamlne% (Gibco Cina Water-sfﬁgrated atmosphere at 5 % CO2.

at
Culture passage 1S peforme W}ﬁ%tr%gﬁ? ?Eﬂ th?‘(fﬁ?fﬂﬁlgﬁﬁﬁ Rvice / week. Cell passage P6 was
used for in vivo study. Animals 30SCID beige (@g.-l?) mice; age 10-12 weeks; body weight 18-20 g
(Charles River, z‘f@ﬂfﬁ’é’é‘ﬁﬁ&ﬁy)f%fréméﬁai A psifinsdteelh bng D Eohditercovith daily
cycles of 12 h lightritRibicidvinlesscet dongdingreeintbontionadguislinesiCiiaadas skalagacdierschG).

After arval, aniggale:ast iR AES e BALAMING RAG ObRe R0IMALaGHr r Qg Meek B 0e!

accustomed to new.environment and for - 18 - observ%uon. Continuous health monitoringis’carried

out on regular bASE2BiSHISTd (RO AR EEnERREe Pla8ifea! pige0s. B amank ovaeer a8Bitam. Tumor
growth inhibitiosastertiezolanypeocTi s dalis svarathrnestede(iryasindsi oAt irofalopiuredtasks

(Greiner TriFlasigrcinansh tAnBRRERIb Nt RONMLGIEMEHMM  Hazhest GGG t5SYspgnded in
PBS. After an agaq_ggn%aw éﬂgg,b%tve? ith ElBS %Qdefgtraéloné_c%\l}{lgga|ner- Falcon 100p. the final
cell titer was adjisteq a0 755 108 Frii CPERIDT Ca@aE et Hie SIPRHg i sRRFGith tBhsfer
pipetted avoidEetldgiraingicansmaftthesradnssipe smteradasiy af Stephermidrglataticanasit for small
animals with prefftishafiathyroid gland, cancer of the adrenal gland, sarcoma of soft tissue, cancer
of the urethra, cancer of the penis, prostate cancer, cancer of the bladder, cancer of
the kidney or urethra, renal cell carcinoma, carcinoma of the renal pelvis,
mesothelioma, hepatocellular cancer, biliary cancer, chronic or acute leukemia,
25 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
30 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 nenpolyposis colon
cancer syndrome (HNPCC), Barrett's esophagus, bladder dysplasia, and

precancerous cervical conditions. In a preferred embodiment, the cancer to be



10 chamber (plexiglas), individual mouse nose-mask (silicon) and Isoflurane (Pharmacia-Upjohn,
Germany) in a closed circulation system. Two days before injection the fur of the animals was shaved.
For intra mammary fat pad (i.f.m.p.) injection, cells were injected orthotopically at a volume of 20 ul
into the right penultimate inguinal mammary fat pad of each anesthetized mouse. For the 15orthotopic
implantation, the cell suspension was injected through the skin under the nipple. Tumor cell injection
corresponds to day 1 of the experiment. Monitoring Ahfrials were controlled daily for detection of
clinical symptoms of adverse effects. For monitoring throughout the experiment, the body weight of the
animals was 207@8tahitAtdacaso wres Wiseads dHertiie tupisfarotd mmbedimesds thedycealiper twice
weekly. Primarychsmaterietns wesealapaiBhbacraklinoarNelpreigsat{W = 1/2ab2, where a and b
are long and short diameters of tumor size in mm, Teicher, B., Anticancer drug development guide,

Humana Press 5§d9a-9% Caipiation valiesavare-dagimepted,as meanand siandard, deviation.

25Treatment of aﬁim%.lls T?n&o -bearing mice were randomized when the tumor volume was roughly
100 mm3 (n=10'foF ealn g\ %% EHOR g%ffﬁ%as“@ eRPmaRheFHEfore HeedherfORAEHBegan 20
days aftér tumord@inifestient/Ecdetirnup (hroepetyireliivfdclioanaikgunB SthadfenintkiBRitoneally

(i.p.) once weekiyitibeaBtwiile abriGrou: 21 Was 30 BRAMiNEINEH herpha loading dose of 30 mg/kg,
followed by once weekly doses of 15 mg/kg (maintenance dose). The anti-VEGF antibody

bevacizumab weg gien, IR ALAHOSAYECAT - FIR{ K MG MRS % AP, ,Ar%g%){sﬁ%ﬁ’resxa:} ent for
ee

group 3 was swiﬁfhed to a.c% binatipn treatment of bevacizumab (5 mg/kqg twice w 1.8 with
trastuzumab (151G TRISARRIRIEBRIACPTOB S Of oI FARYT BP n StHYTR BRI YeRiacomata6eells into
the lung was detesginwihinSaurifice duanimalstavtetastasisthasmeasures mroontinglistBakiieider, T.,

et al., Qbn. ExpiMefasiasisiie (2802 reddnede: Brigly lengdissusyasanesied and hupan Mu
sequences were iguaarclﬂ%qreba)é]{]eal-tlme PCR. Higher human DNA levels, quantified by real-time
o highéerleve

PCR, correspona &of metastasis. Result. The effect of treatment on primary tumor
growth is show 3. Tumors in the vehicle group (group 1) grew rapidly and mice

nglg Fi%re 1, and 'E?gie _
were sacrificed 38984 AHBFIRRECAEH TG CENISBEYAERE BharaPRlisA Entirnsia @Rt the
development ofcakizarefzns ptomspidamotie rapyowite trfstuziomabalgio desirexde e dada sigmificant

effect on tumor yalume-and Rissouese therefoumsacuficagal %@Méﬂaﬁgmﬁwyo@%@}%umw
n a

suppre§§ed tum%ggpwyo si%trﬂfigar}flgr; however, tumors started to regrow argu 44, Combination
treatment of 15 Bavaciztinab and Falfiiotitab Bsgintiriy QA PER SR RE I VsiioRaesiMtibition of
tumor growth digeR§RE I TRrerDENGE the esqssrierdistytiayhes Houdee atthant facts heetlitoleritdd. - 20 -
Table 3: Antiturder aht vipne cosfbiliedirarbraenalinng heyvasizémabdreatnentrjumpesgeowth after
hevacizumab ugelmegt Inlyi{Spla. 094 s Mo B MBLQR BRI TR RJERR ST e
standard deviation (SD). ’ N ' ’ 5
cancer will be performed even with a low likelihood of success, but which, given the
20 medical history and estimated survival expectancy of a patient, is nevertheless

deemed an overall beneficial course of action.

The term “therapeutically effective amount" or "effective amount" means the
amount of the subject compound or combination that will elicit the biological or
medical response of a tissue, system, animal or human that is being sought by the

25 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
30 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



Day Vehicle SD trastuzuxnab SD trastuzumab + bevacizumab SD 20 118 31 120 31 119 35 23 150 30
157 57 126 44 27 209 51 164
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use in the treatment of tumors, tumor metastases, or cancer in general. The term

relates to the so-called “Swiss-type” claim format in the indication specified.

In the context of this invention, additionel other cytotoxic, chemotherapeutic or
anti-cancer agents, or compounds that enhance the effects of such agents may be

5 used in the anti-VEGF antibody plus anti-HER2 antibody combination. Such
agents include, for example: alkylating agents or agents with an alkylating action,

such as cyclophosphamide (CTX; eg. cytoxan®), chlorambucil (CHL; eg.
leukeran®), cisplatin (CisP; e.g. platinol®) busulfan (e.g. myleran®), melphalan,
carmustine (BCNU), streptozotocin, triethylenemelamine (TEM), mitomycin C,

10 and the like; anti-metabolites, such as methotrexate (MTX), etoposide (VP16; e.g.
vepesid®), 6-mercaptopurine (6MP), 6-thiocguanine (6TG), cytarabine (Ara-C), 5~
fluorouracil (5-FU), capecitabine (e.g. Xeloda®), dacarbazine (DTIC), and the like;
antibiotics, such as actinomycin D, doxorubicin (DXR; e.g. adriamycin®),
daunorubicin (daunomycin), bleomycin, mithramycin and the like; alkaloids, such

15 as vinca alkaloids such as vincristine (VCR), vinblastine, and the like; and other
antitumor agents, such as paclitaxel (e.g. taxol®) and pactitaxel derivatives, the
Cytostatic agents, glucocorticoids such as dexamethasone {DEX; e.g. decadron®)

and corticosteroids such as prednisone, nucleoside enzyme inhibitors such as
hydroxyurea, amino acid depleting enzymes such as asparaginase, leucovorin and

20 other folic acid derivatives, and similar, diverse antitumor agents. The following
agents may also be used as additional agents: arnifostine {(e.g. ethyol®),
dactinomycin,  mechlorethamine (nitrogen mustard), streptozocin,
cyclophosphamide, lomustine (CCNU), doxorubicin lipo (e.g. doxil®), gemcitabine

(e.g. gemzar®), daunorubicin lipo (e.g. daunoxome®), procarbazine, mitomycin,

25 docetaxel (e.g. taxotere®), aldesleukin, carboplatin, oxaliplatin, cladribine,
.camptothecin, CPT 11 (irinotecan), 10-hydroxy 7-ethyl-camptothecin (SN38),
floxuridine, fludarabine, ifosfamide, idarubicin, mesna, interferon beta, interferon

alpha, mitoxantrone, topotecan, leuprolide, megestrol, melphalan, mercaptopurine,
plicamycin, mitotane, pegaspargase, pentostatin, pipobroman, plicamycin,

30 tamoxifen, teniposide, testolactone, thioguanine, thiotepa, uwracil mustard,

vinorelbine, chiorambucil.

In the context of this invention, an anti-hormonal agent may be used in the anti-
VEGEF antibody plus anti-HER2 antibody combination. As used herein, the term
"anti-hormonal agent" includes natural or synthetic organic or peptidic compounds
35 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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raloxifene, aromatase inhibiting 4(5)-imidazoles, other aromatase inhibitors, 42-
hydroxytamoxifen, trioxifene, keoxifene, LY 117018, onapristone, and toremifene

(e.g. Fareston®); anti-androgens such as flutamide, nilutamide, bicalutamide,
leuprolide, and goserelin; and pharmaceutically acceptable salts, acids or derivatives

5 of any of the above; agonists and/or antagonists of glycoprotein hormones such as
follicle stimulating hormone (FSH), thyroid stimulating hormone (TSH), and
luteinizing hormone (LH) and LHRH (leuteinizing hormone-releasing hormone);

the LHRH agonist goserelin acetate, commercially available as Zoladex®
(AstraZeneca); the LHRH antagonist D-alaninamide N-acetyl-3-(2-naphthalenyl)-

10 D-alanyl-4-chloro-D-phenylalanyl-3-(3-pyridinyl)-D-alanyl-L-sery}-N6-( 3-
pyridinylcarbonyl)-L-lysyl-N6-(3-pyridinylcarbonyl)-D-lysyl- L-leucyl-N6- (-
methylethyl)-L-lysyl -L-proline (e.g Antide®, Ares-Serono); the LHRH antagonist
ganirelix acetate; the steroidal anti-androgens cyproterone acetate {(CPA) and
megestrol acetate, commercially available as Megace® (Bristol-Myers Oncology);

15 the nonsteroidal anti-androgen flutamide (2-methyl-N-[4, 20-nitro-3-
(trifluoromethyl) phenylpropanamide), commercially available as Eulexin®
(Schering Corp.); the non-steroidal anti-androgen nilutamide, (5,5-dimethyl-3-[4-
nitro-3-(triflucromethyl-4’-nitrophenyl)-4,4-dimethyl-imidazolidine-dione); and
antagonists for other non-permissive receptors, such as antagonists for RAR

20 (retinoic acid receptor), RXR (retinoid X receptor), TR (thyroid receptor), VDR

(vitamin-D receptor), and the like.

The use of the cytotoxic and other anticancer agents described above in
chemotherapeutic regimens is generally well characterized in the cancer therapy arts,
and their use herein falls under the same considerations for monitoring tolerance
25 and effectiveness and for controlling administration routes and dosages, with some
adjustments.. For example, the actual dosages of the cytotoxic agents may vary
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.

30 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

35 therapeutic method based on the in vitro responsiveness of the primary cuitured
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malignant cells or histocultured tissue sample, or the responses observed in the

appropriate animal models.

In the context of this invention, additional antiproliferative agents may be used in
the anti-VEGF antibody plus anti-HER2 antibody combination, including, for
example: Inhibitors of the enzyme farnesyl protein transferase and inhibitors of the
receptor tyrosine kinase PDGER, including the compounds disclosed and claimed
in U.S. Patent Nos. 6,080,769; 6,194,438; 6,258,824; 6,586,447; 6,071,935; 6,495,564;
6,150,377, 6,596,735 and 6,479,513, and International Publication WO 01/40217.

In the context of this invention, an effective amount of ionizing radiation may be
carried out and/or a radiopharmaceutical may be used in addition to the anti-VEGF
antibody plus anti-HER2 antibody combination. The source of radiation can be
either external or internal to the patient being treated. When the source is external
to the patient, the therapy is known as external beam radiation therapy (EBRT).
When the source of radiation is internal to the patient, the treatment is called
brachytherapy (BT). Radioactive atoms for use in the context of this invention can
be selected from the group including, but not limited to, radium, cesium-137,
iridium-192, americium-241, gold-198, cobalt-57, copper-67, technetium-99,
iodine-123, iodine-131, and indium-111. Where the EGFR kinase inhibitor
according to this invention is an antibody, it is also possible to label the antibody
with such radiocactive isotopes.

Radiation therapy is a standard treatment for controlling unresectable or inoperable
tumors and/or tumor metastases. Improved results have been seen when radiation
therapy has been combined with chemotherapy. Radiation therapy is based on the
principle that high-dose radiation delivered to a target area will result in the death
of reproductive cells in both tumor and normal tissues. The radiation 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 thetumor 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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In other words, the inhibition of tumor growth by means of the agents comprising
the combination of the invention is enhanced when combined with radiation,
optionally with additional chemotherap'eutic or anticancer agents. Parameters of
adjuvant radiation therapies are, for example, contained in International
Publication WO 99/60023.

The antibodies are administered to a patient according to known methods, by
intravenious administration as a bolus or by continuous infusion over a period of
time, by intramuscular, intraperitoneal, intracerobrospinal, subcutaneous, intra-
articular, intrasynovial, or intrathecal routes. Intravenous or subcutaneous
administration of the antibodies is preferred.

The amount of anti-VEGF and anti-HER? antibody administration and the timing
of administration will depend on the type (species, gender, age, weight, etc.) and
condition of the patient being treated and the severity of the disease or condition
being treated.

Dosages for administration of the antibodies according to the invention are about 1
ug/kg to 50 mglkg (e.g. 0.1-20 mg/kg) of antibody by one or more separate
administrations, or by continuous infusion. A typical daily dosage might range
from about 1 pg/kg to about 100 mg/kg. In a preferred aspect, the antibodies are
administered every two to three weeks, at a dose ranged from about 1 mg/kg to
about 15 mg/kg. A preferred dose for bevacizumab is 5 mg/kg once every 14 days as
an. IV infusion until disease progression is detected. A preferred dose for
trastuzumab is a loading dose of 4 mg/kg administered over a 90-minute period

and subsequent weekly infusions of 2 mg/kg administered over a 30-minute period.

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-
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VEGF antibody, comprising an anti-HER2 antibody and an anti-VEGF antibody.
Such composition optionally comprises pharmaceutically acceptable carriers and /
or excipients. In a preferred embodiment the anti-VEGF antibody is bevacizumab
and the anti-HER2 antibody is trastuzumab.

The following Experimental details are provided to aid the understanding of the
present invention, the true scope of which is set forth in the appended claims. It is
understood that the specific methods and results discussed are merely illustrative of

the invention and are not to be considered in any way limited thereto.

Intreduction

The current study examined the antitumor activity of the combination of
bevacizumab and trastuzumab after the failure of bevacizumab treatment alone in
human breast xenograft model. Further aims of the study were to examine the

effects of treatment on metastasis.

Lest agents

Trastuzumab was provided as a 25mg/ml stock solution in Histidine-HCl, alpha-
alpha Trehalose (60mM}), 0.01% Polysorb, pH 6.0 (Herceptin®). Bevacizumab was
provided as a 25mg/ml stock solution in Na-phosphate, alpha-alpha Trehalose
(60mM), 0.01% Polysorb, pH 6.0 (Avastin®). Both solutions were diluted
appropriately in PBS for injections.

Cell Bnes and culture conditions

The human breast cancer cell line KPL-4 has been established from the malignant
pleural effusion of a breast cancer patient with an inflammatory skin metastasis and
overexpresses ErbB family 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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observation. Continuous health monitoring is carried out on regular basis. Diet
food (Alltromin) and water (acidified pH 2.5-3) are provided ad libitum.

Lumor growth inhibifion studies in vivo
Tumor cells were harvested (trypsin-EDTA) from culture flasks (Greiner TriFlask)
and transferred into 50 ml culture medium, washed once and resuspended in PBS.
After an additional washing step with PBS and filtration (cell strainer; Falcon
100pum) the final cell titer was adjusted to 0.75 x 10° / ml. Tumor cell suspension
was carefully mixed with transfer pipette to avoid cell aggregation. Anesthesia was
performed using a Stephens inhalation unit for small animals with preincubation
chamber (plexiglas), individual mouse nose-mask (silicon) and Isoflurane
(Pharmacia-Upjohn, Germany) in a closed circulation system. Two days before
injection the fur of the animals was shaved. For intra mammary fat pad (i.fm.p.)
injection, cells were injected orthotopicaily at a volume of 20 pl into the right
penultimate inguinal mammary fat pad of each anesthetized mouse. For the
orthotopic implantation, the cell suspension was injected through the skin under

the nipple. Tumeor cell injection corresponds to day 1 of the experiment.

Monitoring

Animals were controlled daily for detection of clinical symptoms of adverse effects.
For monitoring throughout the experiment, the body weight of the animals was
documented two times weekly and the tumor volume was measured by caliper
twice weekly. Primary tumor volume was calculated according to NCI protocol
(TW = 1/2ab2, where a and b are long and short diameters of tumor size in mm,
Teicher, B., Anticancer drug development guide, Humana Press 5 (1997) 92).

Calculation values were documented as mean and standard deviation.

Ireatinent of animal

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.).



1346799 130 76 5The 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 Mu 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 10 that were sacrificed at 28 days and over trastuzumab treated animals
sacrificed on day 44. This surprising effect on metastd€s is in contrast with the effect seen with other
cytotoxic drugs Geldof A. A et aI Anticancer Res. 8 (1988) 1335-1339; -21 - Murphy, J. Clin.

Oncol. 11 (1993-YEadaon CAJACEIStERECo, J. E., et al., Cancer Res. 61 (2001) 2857-2861). Table 4:
Effect of treatmé@mmi qu@:ﬁﬂ@i&&l&&ﬁtd\ﬂlﬂemﬂrg Wﬁ@t@ﬂi@?ﬁ@ by sRelrdee:RiaBlanddesenprted for

each animal. V%Fﬁéﬁ@ﬁ%&“&?&g&%ﬁ%Lgr}leﬁender, VRcizumabyy; Exp. Metastasis 19 (2002)
571-582. Briefly, lung tissue was harvested and human Alu sequences were
5 quantified by real-time PCR. Higher human DNA ievels; quantified by real-time

PCR, correspond to higher levels of metastasis.

Results
The effect of treatment on primary tumor growth is shown in Figure 1 and Table 3.
Tumors in the vehicle group (group 1) grew rapidly and mice were sacrificed 38
10 days after injection of tumor cells because of uiceration of tumors and the
development of clinical symptoms. Monotherapy with trastuzumab (group 2)
exerted no significant effect on tumor volume and mice were therefore sacrificed at
day 44. Treatment with bevacizumab suppressed tumor growth significantly;
however, tumors started to regrow around day 44. Combination treatment of
15 bevacizumab and trastuzumab beginning at day 55 resulted in complete inhibition
of tumor growth during the duration of the experiment (day 99) and treatment was
well tolerated.
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Table 3: Antitumor activity of combined trastuzumab and bevacizumab treatment
on tumor growth after bevacizumab treatment failure (data for figure 1). Mean

tumor volume in mm’ is reported and the standard deviation (SD).

Day | Vehicle | SD | trastuzumab | SD | trastuzumab + | Sp
bevacizumab
20 118 31 120 31 119 35
23 150 30 157 57 126 44
27 209 51 164 77 143 67
30 269 76 169 82 138 65
34 348 114 214 1i4 167 76
37 431 1138 293 162 181 78
42 462 275 172 63
44 547 315 211 65
48 226 68
51 266 78
55 324 103
58 318 100
62 248 81
65 232 75
70 209 69
73 224 56
79 213 68
83 173 57
86 178 80
90 150 73
93 141 74
g7 ' 134 67
99 130 76

1¥)}

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
10 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;



2.741 0.041 0.099 0.017 0.010 0.048 0.340 0.016 0.279 0.232 0.027 mean 0.1212* 0.8661** 0.098
median 0.0915 0.2861 0.088 Statistical significance of combination treatment "p = 0.001** p = <0.001
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Murphy, J. Clin. Oncol. 11 {1993) 199-201, and De Larco, . E., et al., Cancer Res.
61 (2001) 2857-2861).

Table 4: Effect of treatment on lung metastasis. Alu DNA was quantified by real-
time PCR and is reported for each animal,

Vehicle | trastuzumab | trastuzumab +
bevacizumab
0.224 1.609 0.010
0.225 0.084 0.010
human DNA | 0,148 0.586 0.014
(.011 0.055 8.009
[ng/mi] 0.037 2.919 0.012
0.058 0.078 0.010
0.084 2.741 0.041
0.099 - 0017 0.010
0.048 0.340 0.016
0.279 0.232 0.027
mean g.1212* 0.8661* 0.098
median 0.0915 0.2861 0.088

Statistical significance of combination treatment
*p=0001 **p=<0.00I



Patent Claims 1. 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 5administering to the patient a therapeutically effective amount of an
anti- HER2 antibody and an anti-VEGF antibody. 2. The use of claim 1 wherein the anti-VEGF
antibody used in the medicament is bevac zumab. 3. The use of claim 1 or 2 wherein the patient is
human. 104.The use of any one of claims 1 to 3 whe rsin the anti-HER2 antibody in trastuzumab. The

use of any one of claims 1 to 4 wherein the breast cdricer disease is characterized by an overexpress

on of the HER2 receptor protein. 6. A method of treatg](%,a breast cancer disease in a patient who has
failed prior 15 therapy with an anti-VEGF antibgﬁﬁ,n& Pr%ing administering to the patient a -
therapeutically effective amaount of an anti-HER2 antibody and an antiVEGF antibody. 7. The method

of claim 6 whereih thet5fti SV EBF HiitbBRAisBEvadizutdn 28. THE-MidTodeiesim PortBawherein the
patient is human. 209rhe: methediof awyioneent &aims Gripadwherein dhrelantisHR R 2anrtibody is
trastuzumab. 10. The yethed qﬁm pheroticdaims fita %w%@mg@@ qgﬁégﬁng%gisﬁgge is
characterized by an oygioxpieRRioR o DEHER4 Reeplol palea-d A0 AMGIe of manyfacture
comprising a container, a composjtion within the 25 container ‘comprising an anti- ci antibody, and
a package insert instrﬁﬁ%%@ﬁ%?‘b‘% WEBﬁ(&%t?&WBd&'dminister 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 antibddy. 18us¢»f hRimhhivhetsimibaantiFSsaaEhady HesHdretheme disivEGF antibody
is bevacizumab. 13. Tinéwanticdiensdtmanufacture of claim 11 or 12 wherein the anti-HER2 antibody is
trastuzumab. 514. An article of manufacture comprising a container, a composition within the container
comprising an aniti-HERZ wetidfetlymanet a phekdgehinsedeimsieiing.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:HERZeanébodygndmnanti G antihagy-101% The artice ofihanuiacture of
claim 14 wherein the gntiWEGE antibody is

5. The use of any one of claims 1 to 4 wherein the breast cancer disease is

characterized by an overexpression of the HER2 receptor protein,

6. A method of treating a breast cancer disease in a patient who has failed prior
15 therapy with an anti-VEGF antibody, comprising administering to the patient
a therapeutically effective amount of an anti-HER2 antibody and an anti-

VEGEF 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.

20 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
25 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.



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
15anti-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-HER2 antibody is trastuzumab.

.23

12.  The article of manufacture of claim 11 wherein the anti-VEGF antibody is

bevacizumab.

13.  The article of manufacture of claim 11 or 12 wherein the anti-HER2 antibody

is trastuzumab,

5 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.

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

bevacizumab.

16.  The article of manufacture of claim 14 or 15 wherein the anti-F[ER2 antibody

is trastuzumab.

17. A pharmaceutical composition comprising an anti-HER2 antibody and an
15 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-HERZ antibody is trastuzumab,



