1 Tumor therapy with an anti-VEGF antibody The present invention is directed to the treatment of a
patient suffering from-relapsed HER2 positive cancer with an anti-VEGF antibody during or after
treatment with an anti-HER2 antibody. 5Background of the Invention Angiogenesis is implicated in the
pathogenesis of a variety of disorders which incldde solid tumors, intraocular neovascular syndromes
such as proliferative retinopathies or age-related macular degeneration (AMD), rheumatoid arthritis,
and psoriasis (Folkman et al., J. Biol. Chem. 267 (1992) 10931- 10934; Klagsbrun et 10 al., Annu.
Rev. Physiol. 53 (1991) 217-239; and Garner, A., Vascular diseases, In: Pathobiology of ocular
disease, A dynamic approach, GarelertheanslykiintvuarihiO/BGKeasihodnd edition, Marcel Dekker,
New York (1994), pp 1625-1710). In the case of solid tumors, the neovascularization allows the tumor
cells to acquire @%%&ﬁﬁvﬁmﬁg&ﬁm dreliferativerrutnpemn e papa de theffaarpalroalls. 15
Accordingly. a cofieaion, s hesiopseINed deeen dssbratmisiaversdisindubioragetions and
patient survival In Bredst cancef as well as in several other tumors ?Welgn retal; N. Engl. J. Med.
324 (1991) 1-8; ¥ratarcat with paieut-SHERA YY) 20-1124; and Macchiarini et al., Lancet 340 (1992)
145-146). Vascular endothelial growth factor (VEGF) is involved in the regulation of normal 20 and
abnorma angiofedemisumdc hthminventagzation associated with tumors and intraocular disorders
(Ferrara et al., ENydaegeiRen. 18i4d 9944t 3n; Bermangehadis hfGivatintess! listraes) 453:459; Brown

et al. Huma Pl 8 (1955) OO0 B o ok SRR REm 93 SR 2 TATIS, Matlr et al.

Brit. J. Cancer. lfé 931-934; and Dvorak et aJ., Am. J, Pathol. 146 (19952&%2?9& %Ct’ug). Anti- 25

VEGF neutraliziffj attidife S s appraid i e wotith SrasRapeey f%?‘l T HGHIB? ihes in‘mice (Kim
et al., Nature 362:(1903}:84 (Felidnatreh dtRib. Lighn 26X 652905 (ABI5) 1980 Kirgso®srgstrom et al.,
Cancer jges. 56 fL996) 403=-403RiandMebwk et al3GanceGRas: HA (126)I92 §i8249s WO 94/10202,
WO 98/45332, 2005/00900 and WO 00/3 refer tihogh iNst V4 nized 30
monoclonal anti (%’ 0%18?/0 izot?r%@?(rsvéléeﬁﬁedé% %?g %F%geari%r%% é,?l\vgtjsgtfsr?gl)g %éénaﬁlﬁ/%%gmﬁibody used
in tumor therapycard (€dhe SR, shtiomn dibgeshib dawht NP rooat foifbdthiit of thHe P(?kfo
98/45331). HERA {8 afreslidbemaditheintimary epidarmsiograiith faibo teeseptolfamipamdeppssesses

protein kinase agfivingin is.cyioplasmic ApmainvE BR3ds averaxpiessed - ibimorceglls and is
correlated with poor p _o%Posis and survivgl. IBIEeI§2 'sstrlj\(;eerﬁfgge ae\rllal e%l‘s)g%ta(g et of reast cancer
therapy??l\ntibod}ég(’éé’éﬁ 3t BERS LSRN tin ffom Takai N. &t al., Cancef 1 %n('f 05) 2701-2708:
Yeon, C. H., et dhnmipveseiivay DxdigstZ8L(3005y39n-as\aReeres Melbenincessery midet. 7 (1999)
48-50; Albanell, din@ el kg se T allayt (Bagt) J.39¢d 998) IB31Y61 -8y adtmakiaradd.(Seltkendiél the
wadename Heropin(n) 15 4 fsgambinant humanized anidERA monprlanplgniibody used for the
treatment of HER2 overexpressed/HER2 gene amplified metastatic breast cancer. Preclinical studies
demonstrated that the antiho S anti-tumar activity-in viv in, vitro ! r itive or
synergistic enhandemant %%%nﬁ?t%rﬁ{)or“gc i\ﬁ%oéf@gg}t@zﬁrﬁ%%%% %t\){gérff g 1%%?@%%%%(?& with

various %hti-tumanhgene MrntRBEsREASISNR AFItEFLRIfRLCR RERSEH O SR IPRIEs B served in
HER2 overexpressing-nietdsiatie b kst oanted. phtidnts. RvO ZOOSKNI2621; desonbesaatibodies that

may btfe &Eggin%‘g}gﬂigﬂn%@&:%gp%%@gnf%ﬁﬁ’b@% ﬁ&m@fc‘ﬁptmﬁ@s@@@wm@?ip@ggus}@mab) atntlilor
an anti- antibody (e.g. Avastin(r) a n i ab) in the tre of colorecta
cancer, metastaﬁéwgiitaga%é\‘:ﬁrn rdi%b %gﬁéﬁﬁj%%%%iy{%e%é} fgogfd%:;g?éng%ruo%/?EGF
antibodies may &986mbiheid4vitmriBveryB draibotieslinPateathént' 6P M etidtalitiBledst ancer.
According to WG/88/#a33talthe effestivanesamirasn antigrd0- MG anibodfinmseentimgeol treating
disease may be improved by, adminisfer e.anti 1adly, OfAl inatio-pit ther agent
that is effective f‘lérr1 hose! gﬁré)%sr?as?,tsglfj'é#]@gqs& %n?’g?]tltgg ﬁgng 5 gg %rl%%{:r? %o’-lfé@% h?ﬁ% r. WO
2005/00090 and WO B03IGII4E AP HERetha e dmBTATT o A VEGR ahtadietith
anti-ErbB2 antibpkls fos telmaativerdpas. PeGraas) M2D-924)alvEh 9S8 ARdar it OHEbsgy $9X2002)
29-37, relates tofhe rombpinatipnebapt; Eba2 antibedias withiantindEeH wptibodiesiadhedherapy
breast cancer. Clinical oncIoIo ists a&e in agree {-:‘SnE &qiatdthetﬁgitlyargegf canger freg rageaqlt Is,pot

necessatly caus@@ IR GHB R%Er L HAMAR tifmor. Whichis generally dealt wit

VEGFE antibody used in tumor therapy and is the only anti-angiogenic agent
approved for treatment of cancer (WO 98/45331).

HER2 is a member of the human epidermal growth factor receptor family and

possesses protein kinase activity in its cytoplasmic domain. HERZ is over-expressed



using surgery, but rather by the metastatic spread into different organs. The 30 regression of primary
tumors by different cytotoxic drugs is not always indicative for anti-metastatic activity per se. On the
contrary, enhanced metastasis has been observed in response to several anti-cancer drugs (Geldof et
al., Anticancer Res 8 (1988) 1335-40, Murphy, J., Clin. Oncol. 11 (1993) 199-201, and De Larco et al.,
Cancer Res. 61 (2001) 2857-61). Clearly there exists?a-need to develop treatment 35therapies that
target not only the primary tumor, but also suppress metastasis. - 3 - These anti-metastatic activities

can e.g. be evaluated by the method according to Schneider, T., et al, Clin. Metas. 19 (2002)
571-582. SUummH“FRE @fﬁ:%&ﬂsecgf)ﬁ% 6??56‘5%%3 ?J%repé?%?logafﬁﬁi- é&tﬁlgﬂtigégf flcs)ﬁ%ﬁéef%zrfnufacture
of a medicament folurbitirgeat shtsenstsiering frapy-rdrifetionmRriry diRe e ke v or after
treatment with anaafindER2. antiedy oin(0imst Bspertpthaieis Qrovidedthinuee Btantang/EGF

antibody for the %32@@%&%;26@ (BAlEa0IL LpreYRING At 2Rysi0g fpeiasiasiadn g patient

suffering from re 2 positive breast §ancer, during or after treatment with an anti-HER?2
antibody?whereﬁ%'s}afdlgé@?)@’éb@f’éﬁfs iR Bréatt cancer refers to the uncontrolled growth of
abnormal cells characterized by HER2 protein overexpression in tumor patients who initially

responded to pravkstizterRp§M I RHE- FEFEDLRRIHSASRSIh $vh oFORE YD ERie isEponse was
not maintained diyting BEAatMantovitn saidraitttdiE R2edntibodih A fuetivereambbddibhent isaker-use of an
anti-VEGF antib?{?r@%ﬁ??lﬁﬁ‘%@t%ur&ﬁfl%éﬁemﬂkfq{rE’J_@N%ﬂB&DW@GMﬁiE\Q matastasis in a
patient, suffering from relaégraﬁ ERZ gotsg[ivcsa cancer d lrllrrg or agtei' trle}lat‘gr]}‘%ntawfilthi %“V?QQ'HERZ
antibody. The diSETBETFE? & ompridil 8nyanﬁ§\flgi@ Antibody Tor tréating a patient, suffering from
relapsedHER? pbuitivecsarrshtifaring of AREHHSatiIbAPAAtcah HHt-EEROBAGbSEYYIN a¥econd
aspect, there is pravigachap anli-bE&Hahtihodybinssein aithethadwof preiventing egestuding
metastasis in a pafient, suffering,fram:tsiaRsas HER Z.RBSIYE RISas| GANCEnsdudng.oafies treatment

with an anti-HERZ antibody, wherein said relapsed HER2 positive breast cancer refers to the
uncontrolled g'roﬁ\?ff’f?ffpéﬁﬁf)‘?ﬁfgleE:aé"ﬁ%t'&%’a{fj'ﬁ&gﬁ%%e& %ai/tl R2 protein overexpression in tumor patients
who initially responded to previous therapy with an anti-HER2 antibody, but jn whom the_therapeutic
response was no¥ Rad9iidd duridgsrebtant it nnaers %ﬂ?ﬁh‘é‘&é Wi én,&l%f er
embodinent is amdbtidws GEgritlbodyiaf prbve ktingrorase tasing: metastadivinaa patier Esdifering
from relapsed HERR, p@sitive Ganeakediingnekaltar Sroatmantwith aReantidtfeR2oartibadyiaPreferably

said treatment with an anti-HERZ2, antibody is a first-line monothera wittg %%@%glgntibody.
Preferably said ZAISTEEE & RIOR) i (St gc{s%élr%%eéﬁﬁ%%é'é?sc %\%ﬂ zUmab. Preferably said

anti-VEGF antibedyj-¥ Bebaeitbaties masrbraerbinghnitherEhirt{P rdiradiua diral™ i preferred
embodiment, theyihveniien corpisas ¢o-adminigieindvsaieB a5ty E @ afitibodyandisaicanti-HER2

antibody,go the patientThe REseRtdiseins e fuiheratexrn poariple alranuiagiise somprising a
container, a composition within t contamg}t%comgrlsm an %m-VEG antib é/cand a pfggléage insert

instructing the usBF PR CHTHBRION B ABIRIARSIRYT S48 4R EAENHBOR o 4 patient suffering from
relapsed HER2 positivesanecdr aaring antifred reapablat ﬂﬁttbmﬁﬁﬁﬁtiﬂQEﬂ@génﬂB@ﬂWL 4WO

2005/00090 and WO 2003/077841 also disclose the combination of anti-VEGF
antibodies with anti-ErbB2 antibodies for tumor therapy. Pegram, M.D., et al,

25 Seminars in Oncology 29 (2002) 29-37, relates to the combination of anti-ErbB2
antibodies with anti-VEGF antibodies in the therapy breast cancer.

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
30 regression of primary tumors by different cytotoxic drugs is not always indicative
for anti-metastatic activity per se. On the contrary, enhanced metastasis has been
observed in response to several anti-cancer drugs (Geldof et al., Anticancer Res 8
(1988) 1335-40, Murphy, ., Clin. Oncol. 11 (1993) 199-201, and De Larco et al.,
Cancer Res. 61 (2001) 2857-61). Clearly there exists a need to develop treatment

35 therapies that target not only the primary tumor, but also suppress metastasis.



Detailed Description of the Invention The term "VEGF" according to the invention refers to the vascular
endothelial cell growth factor (Swiss-Prot No. P 15692), alternative splicing forms (see e.g. Leung et
al., Science, 246 (1989) 1306-1309, and Houck et al., Mol. Endocrin., 5 (1991) 51806-14 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 and exhibit an antiangiogenetic activity. The
preferred humanized anti-VEGF antibody or variant anti-VEGF antibody herein binds human VEGF
with a Kd value_of no more than.about 1x10-8M andgprefe ably.no 10 mor trg;\n abo t5>,§10-9M.
Preferably the HHEFS/EE FRSHRSE AN Hongtchal 8RB %%%%B{n% 5 %efhg sane epitope as
recombinant hcharided Bntit Wi GEnndtno dbrias. GO Bévadizumab) generated according to
Presta et al., Cancer Res. 57 (1997) 4593-4599. A preferred antibody is bevacizumab. Anti-VEGF
antibodies andgngiiges for their manufacture are e.g. described in US 6,054,297,

15US2003I0190514,1S.663%.528, HS APGATA.DIAIS 2RO Zhiiegagrab comprises

mutated huma ramework regions an gntl en-binding complementarity-determining regions
from a murine AMRAYEESEHS AR LRSSt S HETHS BB ATHR D AOFEEE S receptors.
Approximately Q3% gofthecaménoranioys éoae ace-bitityacthumiiab, including most of 20 the framework
regions, is derived from human IgGl, and about 7% of the sequence is derived from the murine

antibody A4.6.1, BenagizimaRbasaneleawasmass afabourl481e0 dakiensantit.glycosylated.
Bevacizumab and its method ofgr%g)%ration are described in EP 1325932. The term "HER2" according
to the inventior FAT&EYS™ %r-ﬁﬁaerér%\?v{fﬁ factor 25 receptor also referred to as neu and c-erbB-2
(Slamon et al.,r8bieneaze51Es08R) apatiagosuivng fioe pewpssbiivRofeTiivetyrae FaRstsd to
neoplastic trangfenmpasionmit emabreabteaRCeHENS. Mbsxprassiin efithisipretéibiARS been
!dentlfled in 20-3094)ng tg;gaagt cancer patients w red}l&%{l%lﬁiégs yg@,@gbqn%@%&%@ng%dlsease,
increased prob%%sllllfy of tumor recurrence, and reduced patient survival. As 30 many. as 30-40% of
patients having-Bergtler Zatlobie IBR S AR o HSEE RETSPRa i c AR PPHET cXiR | BUERAEN,
peritoneal, prostagenascatorpeidbranberspmayitlsanexhibit BRErexpiteshiorvaf thisyroteirhe4D5
described in Hugizials 1.2, Mol Colls Bk 198900188:1d 2. AdlHERZ Aatibogies which bind to
the "4D5 epitope of HER2", including anti-HER2 antibody 4D5 itself, and methods for their
manufacture alaé"ébﬁ%escribed in US 6,054,297, WO 89/06692, US 6,399,063, US 6,165,464, US
6,054,297, US 5,772,997, 5 WO 2003/087131, WO 01/00245, WO 01/00238, WO 00/69460, WO
99/31140 and WdngBtr zropdimanprisfiieaterisadnientist heniRedtin, treusrfagRes shtibody is
trastuzumab, agyesembinent umaaizedhant-r &R Zimoneclonsisantibaghyi¢athynibmiredivension of the
murine anti-HERZ2 antib D5, referr S 1L HERZ zumab) whj een
clinically activerﬁ]%ﬁg?%n%%v%hpfslﬁ%R%%&%gegpre sing meﬂaﬁ%%?%%a@?a%%e%&&g?ﬁ?d received
extensive priorﬁﬁ’dﬁ%&ﬁcer therapy. (Baselga et al, J Clin. Oncol. 14 (1996) 737-744). Trastuzumab and
its method of preparation are described in EP 590058. The "epitope 4D5" is the region in the
extracellular dofhaifief@EaRmbavhiskptirsseanitody OB gaibody ORICROBS3PBIIRES. This epitope is
close to the 15 yaasmermbrane ieaign-afiBraBaaTe seregn daraptihosies whichbindienthg 4D5
epitope, a routine cross-blocking assay such as that described in Antibodies, A Laboratory Manual,
Cold Spring HafB5r L5B6rb, , =d. Harlow and David Lane (1988), can be performed. Alternatively,
epitope mapping can be performed to assess whether the antibody binds to the 4D5 epitope of ErbB2.
20The term "epifopgeandisgstiithindhispppalieationde e aapribtein fieteseninanteapabié of specific
binding to an antibodyihclyigito es. usualtlé/s%gﬂg taof chemically active surface groupings of molecules

. TEVED T TEALW 5 . . .
such as amino 8¢ide ofsugar Side chains an usually have specific three dimensional structural

characteristics, RiéiswbIFaliesipe dimencrrinprs CHbAe teridive besatiiothiati SERa Y ALH-E6/BMational
epitopes are 25:dibtimngis!erRn ihabsbe biheieig toitheifprmbH BRL notithe: [attestisdostrireftm presence
of denaturing solvepts, Pepending avhe SzeglheAntigendRichibe eRtapesbelgRasamore than

one epitope per antigen may be available resulting likewise in the possibility of more than one antibody
binding site (=ePYEFE Pty s AT AE. Hﬁﬂa(@é GERALREd BRI S UAR, Fouse, or rat
polypeptides. Amitbiiigs, sithedpdiycionaien thertbaolgraticpepificallyactdgnitivigntbé dargéet antigen
are encompassggd, by the iy entian: shokhaptiedies are raised using standard immunological
techniques known to a person skilled in the art. Antibodies may be polyclonal or monoclonal or may be
produced recombinantly



35such as for a humanized antibody. The determination if an antibody is not binding - 6 - to the same
epitope as a known therapeutic antibody can easily be determined in a competitive test system.
Possible epitope overlapping of two antibodies binding to the same target antigen can be detected with
the help of a competitive test system. For this purpose, for 5 example with the help of an enzyme
immunoassay, there is tested the extent to which tHé new antibody competes with the known antibody
for the binding to an immobilized target antigen. For this purpose, an appropriately immobilized target
antigen is incupagdith.ths knawn antibody inVatretedrfobmdanth arpexeess:of dherattitiogly in
guestion. By detection of the bound laheling t i rtal t to which
the antibody inrzbeﬁaess'i?l%% ‘Cah _5‘5%%5"{ grﬁ%o?v%%r?fa gg%%f%ﬁ%é%%ﬁ%é%%%ﬂ%ﬁﬁ% If there is a
displacement eftFi¢rertmsh TO9h, BransiaBRRGPRIGTadan 20%, at the same concentration or at higher
concentrations, preferably in the case of 105-fold excess of the antibody in question, referred to the

known antibody, faef AR eRItPpRAMErARRING isBresent Zhaldaeans Hethabtheandibesiin question
binds to the same ep.i(iope, ﬁ%&% kn%v%\%} antibody. The term "target antigen" relates to a biomolecule
which is boundvlfg} UCERE r?fb“ Pépeutic antibody. By way of example, the target antigen of a

therapeutic antibody to HER2 ErbB2 or p 185 ™), like Herceptin(r) or Omnitarg(r), is HER2, of a
therapeutic anfioeRptly BTErnRY Efinpibody Bttt e SthepipBete A RPVEGF, like
Avastin(r), is VEGF. The target antigen. may either be a soluble, i.e. secreted or shed, target antigen or
a (cell-)membrreéhiincaid rget-ARige antihpdurio hssagigwraivell known to the skilled artisan. Methods
for carrying out such assays as well as practical applications and procedures are summarized in
related 25 texthepkss»xamples BErelatediexiioakstarantissen, P., Preparation of enzyme-antibody
or other enzyme-macromolecule conjugates, In: Practice and theory of enzyme immunoassays,

Burdon, R.H. and,v, Kaippenierg Pah(egis hnklseis  cammsiesdam 44090t 2242 A8tand various
volumes of Colowicﬁ, S.P. and %g lan, 1@; eds. M(ftkgo s in Enzymology, Academic Press, dealing
with 30immunoloGieattErRYigh g@%@? é*éc?’g ;l})?/c}fuPnese 76773: 74, 84, 92 and 121. The term
"overexpression” of the HER2 receptor protein is intended to indicate an abnormal level of expression
of the HER2 reBeqmavsprbdisIn e e S REHPEIASS AIVARIALS QRerH et OPBIisR%GH the patient
relative to the lgyekpfexpressiritiva netmltte tfmninhatdiapuising argantREti@htatiddy a cancer
characterized 2%4%7&0 812%@(&?&%%&}&&%1@ BR2LECHPIOE CaR RS HeieIinadhy Standalsiassays
r Y

known in the art. Preterably overexpression |s measured jn fixed cells of frozen or paraffin-embedded
tissue sections /&g RSO HistoeR SHEkRHeS g@f@cﬁ%@*\%ﬁé‘% %%&Wi%ﬁgfoﬁlgﬁli‘&%l staining,
localization of theafesgetetnproteithcanabe-Biklemimaty and extent of its expression within a tumor
can be measured both qualitatively and semi-quantitatively. Such IHC detection assays are known in
the art and include the Clinical Trial Assay (CTA), the commercially available LabCorp 4D5 test, and
the commercially available DAKO HercepTest(r)(DAKO, Carpinteria, Calif.). The latter assay uses a
specific range of 0 to 3+ cell staining (0 being normal 10 expression, 3+ indicating the strongest
positive expression) to identify cancers having overexpression of the HER2 protein (see the
Herceptine(trastuzumab) full prescribing information; September 1998; Genentech, Inc., San
Francisco, Calif.). 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 15benefit from the
methods of therapy of the present invention. The term "HERZ2 positive cancer" refers to a cancer
disease such as breast cancer, gastric cancer, endometrial cancer, salivary gland cancer, non-small
cell lung cancer, pancreatic cancer, ovarian cancer, peritoneal cancer, prostate cancer, or colorectal
cancer, which is characterized by an overexpression of HER2 protein. 20The HER2 positive cancer
may be, for example, lung cancer, non small cell lung (NSCL) cancer, bronchioloalviolar cell lung
cancer, bone cancer, pancreatic cancer, skin cancer, cancer of the head or neck, cutaneous or
intraocular melanoma, uterine cancer, ovarian cancer, rectal cancer, cancer of the anal region,
stomach cancer, gastric cancer, colon cancer, breast cancer, uterine cancer, carcinoma of the



25 fallopian tubes, carcinoma of the endometrium, carcinoma of the cervix, carcinoma of the vagina,
carcinoma of the vulva, Hodgkin's Disease, cancer of the esophagus, cancer of the 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, cancer of the urethra, cancer of the penis, prostate cancer,
cancer of the 30 bladder, cancer of the kidney or ure#hwa, renal cell carcinoma, carcinoma of the renal
pelvis, mesothelioma, hepatocellular cancer, biliary cancer, chronic or acute leukemia, lymphocytic
lymphomas, neaoplas %f the ctentra lr:'her oue%slxrsltem (CNS), spinal axis tumors, brain stem glioma,
glioblastoma muﬁﬁﬁﬂ%@-a%%m%m, . as, ependymomas, medulloblastomas,
meningiomas, 35bquarnoUsEel aursirdingte Biruinap derAsfsradoiHudiy reradfshrNerefins of any -
8 - of the above ganarées:d Sembinativln af 0569D), rieraalthephiboydeanceks. Thd pregancerous

condition or lesign includes, for ©Xa8apI¢s{Re WHOURLPRRISNGPTTAlIsLkaRIBKIM astitiodpratosis
(solar keratosis), precancerous polyps of the cqlo ]or rectum, %3__?'[”0 elg)tltrgﬁllalR?gsplasm,
adenomatous d%éi%?ﬁéfé&i‘fﬁ %WS‘P]?%OWE)%§% SO RHE SR O THRIPC ), Barrett's
esophagus, bladder dysplasia, and precancerous ceryical conditions. In a preferred embodiment, the
cancer is a relapseR| WERZ%M@@%@&&Q%’M%??WE& 19 tHR& (O AR A RP AR IRP BY a[%é? a first-line
monotherapy withials apt#ERP aniiiicdy amhexbihisaid antid ERR aettibodyvity pldfe rishetredstuzumab.
10The term "bregshLaneRt " Jeferaiothenupeaptiolled grawthat whboermaibsaasheells. Bimgludes
ductal carcinoma in situ, jnvasive, dugtal earcioma, laular cagnoma dn St naslyaRbular
carcinoma, medu 5’??/ carcinoma, Pa gtvs isease of the nlpp?e and metastat|c breast cancer. The term
"relapsed canceMme&telaito %ﬁ@‘ﬁn%]ﬁrd‘ﬂeé’ BT b AREMAT CEIRTHPIS YU Br BRRGAE o initially
responded to preuidinsdiheliapy;dds to wirosarthredpiorppesiticraspornsd Wwasnozedaivmaiydds T he term
"Hrglggsed HER2lﬂgﬁmsrﬁm%mq@e%gﬁeﬁawpgé@h}@#&@Mmg{ggmm{ eelﬁ,cmmeeriﬁed by
protein overexpression n tumor.patients who initially,respanded to. previous therapywith an
anti-HER2 antib&%@, E?e?@%ﬁ}/ t?gé?ﬂlz[#r?iaﬁ? _kﬁf'fs |ﬁr{/3ao?ﬁlﬁ?g 0 iﬁergﬁéh%g? raell% %‘ﬁ%easvgaélwnot
maintained durir@twmenmmﬁmé%ﬁ%-ﬁemméwwm-ﬁ&iéﬂ@@vﬁb‘%&‘ﬁ%@%ﬁonded to
previous sherapy witoar ) esoi ERE andioons, pretesab)y7irastdAusnzldskiititi ddhom the therapeutic
response was not maintained are referred to as "relapsers”. Therapeutic response (RE) is established

based on the magligaliudormentahases practiipheRascepain gy toekresyiis framiclnitgimnd

laboratory data that are generally known in the art.to a 88 aﬁigglt treafmeit. SUgh fatacpay be
obtained, by wa?%’tdz%mcﬁgp re(%lrﬁ%?ﬁll a?gfénrrllllrrllia}l on,ggqytofggical and histoloeg_ical techniques,

endoscopy and IEvarsiertly 2nlibesturitriciienk irdinsant, mear xYEG g Mantfs6iaBhy, and
measuring the capeentiaiiaehop1emel theeakens, sudhe30as GEAQyiran@ALsB;dmeneoking and
SO'ulblg ERERZ(-: P{ﬁ!ﬁf@%ﬁ&g %g%r&%ig@a lﬂ?@nh'%%}a(hdg@ﬁrmmﬁa%ﬁ@f?wapmﬁﬁ@ceﬂherasse
et al., J. Nat. Cancer |nstitute. z : € progression or.regressi e tumors
(e.g. measured Wia efﬁﬁ%%u e\r/’é‘fsr?’zc?o%}sgecfgy)'régp%%sﬁtgg é%S%?ap)g;?t?glarg?s(go%us%%(%pﬁ ?fé?able
disease (SD) anabsrsgreksig disdass (D) (st yranietey: PiFREABRY tHE E Ut pRsH eflg&hization for
Research and TigapnesbaltadeerifeOR TR)ipeopaked a categorization into four 5 levels in
dependency of the metabolism of the tumors measured via 2-[18F]-Fluoro2-deoxyglucose positron
emission tomogrepby(FRGRET) GYawit-«tab. iFrnliGaneras (Lo98) kagiatandiKellof, G. J. ,

et al, CIiggCanc Rese %1{(%805%%718%; £808). gc% Igt_%rg}?_t?k@@nrgé@rgg ég%l&) %Bo?iggwnetabolic

respons (PMR)fesct e meta oliC disease nd progressive metaboli¢c disease PMFE)% (see
10Table 2). - 1017 ﬁb&ﬁéﬁ‘f"@*@ﬁé’ﬁ&ﬁ@c@é’ﬁ@@I@‘P?(‘?F‘?Iﬁfégéﬂr’é‘fﬂ@lﬂfft‘éf{éﬁ@%‘?ﬁ’gﬂ longest
diameters 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
30 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,

The term "anti-HER2 antibody”'according to the invention is an antibody that
binds specifically to the same epitope of HER2 as the murine anti-HER2 antibody



REC1ST Disappearance; conformed at 4 weeks (after treatment start) CR 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 Table 2: Proposed FDG-PET criteria (acc. to EORTC, see Young H., et al., Eur
J Canc 35 (1999) 1773-1782) PET-measurement Proposed FDG- PET criteria Complete resolution of
2- [I8F] -Fluoro-2- deoxyglucose (FDG) tumour uptake €EMR Reduction of a minimum of 15-25% of
standardised uptake value (SUV) after one treatment cycle, and of > 25% aftermore than one

treatment cycle PM%& dé\sgg%a gf)‘ gdq{rd gd >K§8A) ; agl%é% 51%°6$ lqg regse. iV <15%

No visible increase'the ex en umour Iongest |me sion upta e SMD Increase of
SUV>25% V|S|b|@ﬁ$@éé@§e"6@$b@‘ﬁﬁn€ﬁjrtb%t akB>8061 RIhGER #Him &ﬁﬁﬂa&% of new
FDG uptake in metaistdiicisionel P methods for their manufacture are e.g. described in US

6,054,297, WO 89/06692, US 6,399,063, US 6,165,464, US 6,054,297, US 5,772,997,
5 WO 2003/087131, WO 01/00245, WO 01/00238, WO 00/69460, WO 99/31140 and
WO 98/17797. In a preferred embodiment of the invention, the anti-HER2
antibody is trastuzumab, a recombinant humanized anti-HER2 monoclonal
antibody (a humanized version of the murine anti-HER2 antibody 4D5, referred to
as rhuMAb HER?2 or trastuzumab) which has been clinically active in patients with
10 HER2-overexpressing metastatic breast cancers that had received extensive prior
anticancer therapy. (Baselga et al, ] Clin. Oncol. 14 (1996) 737-744). Trastuzumab

and its method of preparation are described in EP 590058. |

The "epitope 4D5" is the region in the extracellular domain of ErbB2 to which the
antibody 4D5 (ATCC CRL 10463) binds. This epitope is close to the

15 transmembrane region of ErbB2. To screen for antibodies which bind to the 4D5
epitope, a routine cross-blocking assay such as that described in Antibodies, A
Laboratory Manual, Cold Spring Harbor Laboratory, Ed. Harlow and David Lane
(1988), can be performed. Alternatively, epitope mapping can be performed to
assess whether the antibody binds to the 4D5 epitope of ErbB2.

20 The term “epitope” as used within this application denotes a protein determinant
capable of specific binding to an antibody. Epitopes usually consist of chemically
active surface groupings of molecules such as amino acids or sugar side chains and
usually have specific three dimensional structural characteristics, as well as specific
charge characteristics. Conformational and non-conformational epitopes are

25 distinguished in that the binding to the former but not the latter is lost in the
presence of denaturing solvents. Depending on the size of the antigen to which the
epitope belongs, more than one epitope per antigen may be available resulting
likewise in the possibility of more than one antibody binding site (=epitope) per

antigen.

30 Antibodies can be generated against, e.g., human, mouse, or rat polypeptides,
Antibodies, either polyclonal or monoclonal, specifically recognizing the target
antigen are encompassed by the invention. Such antibodies are raised using
standard immunological techniques known to a person skilled in the art.
Antibodies may be polyclonal or monoclonal or may be produced recombinantly

35 such as for a humanized antibody. The determination if an antibody is not binding



5Thus "Response (RE)" and "Non-Response (NR)" according to this invention are most preferably
established based on data acquired by the combination of computer tomography (CT) and 2.41 8F]
-Fluoro-2-deoxyglucose positron emission tomography (FDG-PET) (Kellof, G. J. ., et al, Clin Canc Res
11 (2005) 2785- 2808 and Young H., et al., Eur J Canc 35 (1999) 1773-82) using both the RECIST
and FDG-PET criteria described above. Accordingly-Response (RE) and Non-Response (NR)
according to this invention are determined as follows : Response (RE): CR or PR is established via
CT-RECIST criteria (Table 1) and at the same time CMR or PMR is esta.lélri hgfj via FDG-PET (Table
2). Thus Responte BIRETHIPAINE e‘oﬁ%a(;?flfﬁg BoTSARY FSLF HLRASY fA B iig BTNy PET?
measurement: CRERGIOMRePR4#8-PMR, CR and PMR, and PR and CMR. Non-Response R : SD
or PD is established via CT-RECIST criteria (Table 1) and at the same time SMD or PMD is
established via FDGBE EpiTaie 2rldprisghd fellowinyddiss basdisfarwobmbinedt CTeandtRET

measurement siggify,NaecResPEe RONR:BR ans MR SRAAFEMRPRANLEMR, #d PD and
PMD. Usgally the resr%f)en%e&lls X gtgrérinlnefd at around .3 to 8 weeks lpigeferaﬁ)ﬁ!g/t %{ ?{58““966 V\{eeks, after
sof4

am LOF gl enzvine Imunoassa ,’ € 15 XLen (8]
treatment start. 'Ieﬁ(ls sponse et,err%lnatlon IS ﬂsua’l yre cated at ;mferva 10 § weeks, preferably
of 6 to 8 weeks. YHigh BetRevirRRadrFRER A &g diffchne rasporRedRiey Wsdigdhtsiéd shen a
relapse (that meansiathlord 15rRespoigse. (MR Yafteutipesk stdgtermination ) rnambididekenngeied at
earliest at the se&@@g&ﬁ%m&%%@mrﬂﬁé@nom@ﬁr@%m%t MithetheantinESantibedyys started at
earliest after the det rrcrgina}r;[iorl1 ofta gelﬁisge?g tthc?an?ﬁ% E_pgsitivg é:g)ne(}:ler. I?ﬁgltgrgg)rly ggeﬂtregément with
the anti-VEGF aﬁﬂb‘oay}’of a 8aﬁselrﬂ suffering FOM re apse He Joosﬁl e cancer Is started at earliest

after 12 Weeks, 6FEpRIEASIPEonafter s RPN btes prafsrapiljsattse 1heiderE? from the
point of time whexn tihe dye@tmethic\Viithdsagcs ant=HiRabantibday anas digsiecnhara pfefered.embodiment,
the cancer to be frgatelig.aiejaRses HERRROsHINE sanger spreferahlyiglansed HERRpAsitive breast
cancer. The term patient, suffeting from relapsed H p%o[sdtlve canﬁei-%r" re{q%sdjto.a 25 tatlent, in
whom Responsecgﬂgfgaé%%IP§%&%§% ﬂ%ﬁ?&f?’ onSe datERIAG ol and Whohi i the second or
a subsequent resgiorisd tHetberdvimatioaATibadRabeorse N o wstabmistidd presaasebbabreRathe term

"patient’j preferabihytrafesn tb adpumgiein aieBthaf tradteankiepitept santanowa gigbadgerous condition
or lesion. However, the term "patient” 30 can also refer to non-human animals, preferably mammals

such as dogs, CafhQIseS ERWS: RidRicseeRARd RON-NUBIABRIRALeE; AMRNERRer that are in

need of treatment. The ter roup" refers to.a groyp of patients as,well as a sub-group of patients. -
o e moeniasdarsadhe FhetBpdle S0 80 O R AR TheT AR et B B

for treating a patiBrrRRERNHBAT Ye ke EBRAER, PddidvetanddiSduring Breakbr tr@athTerfttwith an
anti-HER2 antiba@tyinitarg®, is HER2, of a therapeutic antibody to EGFr, like Erbitux®, is EGFr, of a

20 therapeutic antibody to VEGF, like Avastin®, is VEGF. The target antigen may
either be a soluble, 1ie secreted or shed, target antigen or a

(cell-ymembrane bound target antigen.

Immunoassays are well known to the skilled artisan. Methods for carrying out such

assays as well as practical applications and procedures are summarized in related
25 textbooks. Examples of related textbooks are Tijssen, P., Preparation of enzyme-

antibody or other enzyme-macromolecule conjugates, In: Practice and theory of

enzyme immunoassays, Burdon, R.H. and v. Knippenberg, P.H. (eds.), Elsevier,

Amsterdam (1990), pp. 221-278; and various volumes of Colowick, S.P. and

Caplan, N.O. (eds.), Methods in Enzymology, Academic Press, dealing with
30 immunological detection methods, especially volumes 70, 73, 74, 84, 92 and 121.

The term "overexpression” of the HER2 receptor protein is intended to indicate an
abnormal level of expression of the HER2 receptor protein in a cell from a tumor
within a specific tissue or organ of the patient relative to the level of expression in a

normal cell from that tissue or organ. Patients having a cancer characterized by



The invention further comprises an anti-VEGF antibody for treating a patient, 5 suffering from relapsed
HER2 positive cancer, during or after treatment with an anti-HER2 antibody. The anti-VEGF antibody
is preferably bevacizumab which is preferably administered after a first-line monotherapy with
trastuzumab. In a preferred embodiment, the invention comprises the use of an anti-VEGF antibody for
the manufacture of a medicament for treating a patierit suffering from 10 relapsed HERZ2 positive
cancer during treatment with an anti-HER2 antibody. This refers to the the use of an anti-VEGF
antibody for the manufacture of ent for trea atlent ufferin m relapsed HER2
positive cancer coﬁ{ﬁf’cg‘fﬁsﬁ@g 3§r§n ei%@?li: feRd aRt \Siﬁ%fff d?/) aﬁ‘é“saﬁ‘” antA ?ﬂ antlbody to
the patient after tnéh@ﬁbs%fafﬂtﬁémﬁ*zw@@ﬁfw mw@m@%&%&&%&m Thediefitent is
administered to theaaatlemtﬁksuagsém@mmemmmthxﬁmdmﬁtdaﬁaq&ﬁnuG)HyC)Irtiatamcﬁarramembodlment,

the invention compriges Rbmy%ﬁsehagmmwﬁﬁg aptibedyifor Brecmaniactire, mt@umeg;pad@ent for
treating a patient sufferlnﬁ from relapsed HER?2 osltlve %ncer durlng a fl}r?St line mo QFOr?Papy with

an anti-HER2 an%%%dﬁ}mf D RS tb égloeﬁé(ffé%?n & 20 "AlMinidte S O IHE B during a
first-line monotharapyewitiysend apmhitfERILz TGP Ueh d P fe feriest emrsotirnaatkase thieritien
comprises the userahaniky e Elantibiotyfosihe (ram)fatikenhrelicanamdoaticatipg a patient

suffering from re&%?&tﬁﬁ'ﬁ%}&%&&\’&&% d%'é‘ﬁ%fe?étm@@t%}&s‘?e%%tb'ﬁf@ %‘L‘i‘?ﬁ%r&h's 25

refers to the the use gfan ant-VEGF antibody for the manufacture’of a medicament for treating a
ARG &

patient suffering $8th’rél Hf)?éﬁe’i—f‘éﬁﬁ 'ﬁ?élﬁ\?@e&ﬁfc‘@%% PSS ZATHUEHNG 2SS TR GF
antibody@lone texpregsitieni-afieditmingdpsesoomrsH BRIYOsitivecssinoe rtoT i (Prefaradsi said
medicament is ammgswaeexsaémoaa&em@m@amanm@ withFRa i e ERAAnEoduIN a
preferred embodimen e [RYSAIAN FORRSESNetse eLARABI YECR Antbasyar hamanufacure

of a medicament for treatihg a patient, suffering from rélapsed HER?2 positive cancer, after a first-line

monotherapy with % &ﬁﬂeﬂﬁIﬁ?vé?ﬁli)%?fe‘fﬁh%rd&%?ﬁlﬁy QEFRREERIAMEhhe HES PigifiRistered to
the patient after afitls¢-timegmofdthelapyowith saidfantiiH ER 2 aktibhodyr® metdeadhily shidaotl EGF

antibody pinds tg fhemane ehitaReaIPeVdCRpNBDLR isterably #aidl anti-VEGF antibody is
bevacizumab. 5Preferably said anti-HER2 antibody is trastuzumab. The term "first-line therapy" as

used herein refeqg, [0 (g f*ﬁﬁ%%ﬁmgqm@@%gw BOEJH&FSRHI@%%%%%EQQE}%&SWS'S This
can be an adjuvant or neoad] uvaﬁ?%ﬁmat erapg or immunoth grag)g/coffered |n|t| (ﬂllgwmg

diagnosis and/of&tiffery PFfe (& aft Ui ’mé’%hva%p% or |mmuno’ther3ps§n&és tused"18 herein
refers a treatmereRdesr BERGERSHREATERYftEHih GhseovBpt ek chitiel comfisf b aeRcthe tBrm

"neoadjuvant che@mt&ma@m@érmmunwhﬁﬁawéfa&@sydmeveiex@fsgsoﬁocaquﬁntegmen prior to
surgery with the idea of decreasing the tumor size. The term "chemotherapy" as used herein refers to

cancer giemothefapymichisdhe Usraf ghgnicaberRischemical sihataness sHka dotrg drugs

such 5- 15fluoru %]cg rgglg et d(’ghef\ta(ﬁl V\{\g erpe ’}1?19093' ant‘ibodles such ggctrr%&tuzumab or with
kinase |nh|b|tors such as éer o{inlf) 16 tre 3t Cander. h Hirstine mondtﬁerapy as used herein

refers to the firstshie fﬁé?éfpfaﬁcééfﬁfeﬂ’ﬁﬂtﬁ?él With s in GIEBKEHTICH SRIsTSEHEmIBEI 3B nce (in

contrast to the uterine cancer, ovarian cancer, rectal cancer, cancer of the anal region, stomach
cancer, gastric cancer, colon cancer, breast cancer, uterine cancer, carcinoma of the

25 faliopian tubes, carcinoma of the endometrium, carcinoma of the cervix, carcinoma
of the vagina, carcinoma of the vulva, Hodgkin's Disease, cancer of the esophagus,

cancer of the 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, cancer of the urethra, cancer of the penis, prostate cancer, cancer of the

a0 bladder, cancer of the kidney or urethra, 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,

35 squamous cell carcinomas, pituitary adenomas, including refractory versions of any



term "first-line combination therapy" which refers to a first-line therapy with two 20or more chemical or
biochemical substances). In a preferred embodiment, the invention comprises co-administering said
antiVEGF antibody and said anti-HER2 antibody to the patient.  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 25use in the treatment of tmors, tumor metastases, or cancer in general.
The invention further comprises a method of treating a patient suffering from relapsed HER2 positive
cancer during or 4figt YEAIDENt Wi N, AUEHRE AN SOMISGRCIBUSENG.A? Hi patient a
therapeutically effective amount of an anti-VEGE antib y. - 14 - antibody comprising

co-administeringPs HHecprats s AdHra BElRT MR LR BRI o f M EER PR B E UiBE 8YPhnd said
an anti-HER?2 aflenltoplskiapseinfidtherHERY posithetange praprafesipd grmbbdimeriother invention

comprises a metha,of tregfing.a p&;{g{g@;suﬁggypgifgpma@m@g)bﬁng@ggmxe CRAcaiafier
treatment with an anti-ﬁE 2 antibod comprisigl% adnllﬁ:ﬁti@eﬁ t% £}Ihe pgtient g athuesrag?au&id:ea}lly
effective amount®S"&R ARV EGE Arf TSy %Pfgr]e Hfer here a}se of the HER. ﬁositive cancer. The
term "treating asdysplgsirerend, DrfieanFOWIEHISE AURATAE AsreVeisTsg, embgdime inHiBiting the
progress of, or prenesting, reithespHERH P osi doatpletelya doth e igikdwith of teinoede talrhod wiatastases, or

other cancer-caysing gr NePRIASICSSHS LA PRUSHE TheE eAmERt asHeRdhaIRInnless

otherwise i.ndicaﬁgI refers to,the ac[r of t[e%t;rs\gizlpneaghrase "a method of treating or its equivalent,
when applied to, Nl Py AREEFTetars 19 a procedure or course of action that is designed to

reduce or 15 eliminate the number of gancer cells in a patient, or to alleviate the symptoms of a
cancer. & methgc]i‘%fet?’é’atmﬁasééﬁ%efoF%ﬁrétWeé’ﬁr‘bﬁfé)%fﬁfge‘&i%ré’r‘ﬁ@}%@?ﬁ%ﬁ’?&%@s&?ﬁ;ﬁfmean that
the cancer cells briotheddisordaraaitiniarfact) séelimipdredi utat tarcinompelobrédlsariamrdder will, in

fact, be reduced;orthatithasyampiams ek acanser Pedillendisectemill Pazéast dieaalievfatied. Often, a
method of treatinl_g 2 C%’&C{%’a’gé'é l&gg&rf&r&gggegven with a low likelihood of success, but which, given

. . a ; :
the medical hlstor)}) BRnd estimated survival expectancy of a patient, is nevertheless deemed an overall

beneficial course_of action. It is self-evidgnt that the,antibodies.are administered to the Q@Sti%nt in
therapeutically e %Etﬁ%ﬁéﬁﬂfev%rﬁ%ﬁ% tﬁ%%r%%ou?l}feo'f?ﬁ%ns%%%ecg é%g;ntgo%ﬁa %?réréco?nbir%ation that
will elicif fhe biologikar dehradichedpiirdy drepaadas, By pranowniRarey nBiftalt i@ plifg sought

by the researchedharefeiitiariasy saedioalsdactonarntisedlifiictaneine afapset ¢fER2i-yEBGRantibody
administration or.of ant-VEGE.ARd aRISHERRANBAAY spapdninisteaionmand e dmipa-ofr2

administration will depend on L . . .
protein overexpression in tumor patients who initially responded to previous

therapy with an anti-HER2 antibody, preferably trastuzumab, but in whom the
20 therapeutic response was not maintained during treatment with said anti-HERZ
antibody. Tumor patients who initially responded to previous therapy with an anti-
HER2 antibody, preferably trastuzumab, but in whom the therapeutic response was

not maintained are referred to as "relapsers”.

Therapeutic response (RE) is established based on the medical judgment of a

25 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,
by way of example, from clinical examination, cytological and histological
techniques, endoscopy and laparoscopy, ultrasound, CT and MRI scans, chest X-
ray and mammography, and measuring the concentration of tumor markers, such

30 as CEA, Cyfra, CA15-3, interleukin 8 and soluble HER2. Preferably RECIST criteria
may be used to determine tumor response (RE). (Therasse et al., ]. Nat. Cancer
Institute. 92 (2000} 205-216).

According to these RECIST criteria tumor response for solid tumors (Therasse, et
al. ]. Nat. Cancer Institute. 92 (2000) 205-216) is categorized in dependency of the



30 the type (species, gender, age, weight, etc.) and condition of the patient being treated and the
severity of the disease or condition being treated. Usually typical dosages of anti-VEGF and anti-HER2
antibody like bevacizumab and trastuzumab are used. For example, the dosages for administration of
the antibodies according to - 15 - the invention can be about 1 g/kg to 50 mg/kg (e.g. 0.1-20 mg/kg)
of antibody by one or more separate administrations,%r 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 thregovyleg@ A z;rlg S%i(?gs& eTale[cToN ggrpefgg\g}(ggg&g@gﬁgg;t@)a;la@gtfg,ﬁrmg/kg. A

preferred dose P RSBz Omab 18 a loading dose of 4 {ng/k ad tere& as.conti S ilnlgjsion and
subsequent 3-wiesRl§ iFFIabHe BFPIMGKG TS 6T rSFéP%’é%&%gsfﬁg,ea ministered as continuous
infusion until dispaseqhgréssion BRictertddbl prefertberowse for Berrsa e Hzstag/KY to
15mg/kg, preferahly.n make 101 0maky. @it nopoREfBred eg/kgatdoned@varyolbdays as an

IV infusion The term "during treatmenpt,with i ' N the; 'g0-adpinjstration” or
"co-admi?*]is.terinﬁgi'wt’;iS the %ﬁ?@ﬁ@’ Fog%]}{fb%]é?/{bv%ﬁé i(sﬁgge m?iuﬁtl’g%ggrjé]jeggj[ﬁéiaoﬁgl?;o t fi-HER?2
antibody. The "ob%?ﬂﬁﬁ\gﬁ%ﬁwsmeﬁ@’ﬂﬁ%ﬂw@wv@@#Fﬁﬁb%%% i é’d%ls‘t’eerteg'a ditionally to

the anti-HER2 15 antibodioeither simutanedustjiof, SeduentiallyThExralimihis{Adisn ¢a%°be
simultanous or _%ﬂf‘é‘?ﬁ&%ﬁi&ghﬁ&gﬁg% g@gﬁfgggl mﬁg@@}yﬁ}ﬁa@ ineatiolR: pevioe whiikavzoth (or alg_
active agents simultaneously exert their hiolagical activities.. th.a [ istere
simultaneously tfféb(?oég‘ﬁ%“ ?}}ﬁiﬁirlgfea?go(%hﬁf%?e asnadr?”l%r%%{fslsrivgnnfg& r%fr%fstgrﬂi;gg?g , e?é@{ gt}frlﬁfg&gne
continud@s infusia®léZhen 20 both antibodies are administered sequentially the dose is administered
either on the same day in two separate administrations, e.g. two separate continuous infusions, or one
of the antibodies is administered on day 1 and the second antibody is administered on day 2 to day 7,
preferably on day 2 to 4. The terms "co-administration” or "co-administering” with respect to the
maintenance doses of the 25 anti-VEGF antibody and the anti-HER2 antibody mean that the
maintenance doses can be either administered simultaneously, e.g. during one continuous infusion, if
the treatment cycle is appropriate for both antibodies. Or the maintenance doses are administered
sequentially, either within one or several days, e.g. the maintenance dose of the anti HER2-antibody is
administered every 3 weeks, and 30 the maintenance dose of the anti-VEGF antibody is administered
every 2 weeks. Also other treatment cycles /usually from 1 to 4 weeks, preferably from 2 to 3 weeks,
may be used for both antibodies.  The term "after treatment with an anti-HER2 antibody" refers to the
administration of the anti-VEGF antibody which is administered after 35discontinuing the treatment
with the anti-HER2 antibody. - 16 - In a preferred embodiment, the medicament is useful for reducing
metastasis in such a patient , increasing the duration of survival of such a patient, increasing the
progression free survival of such a patient, increasing the duration of response, resulting in a
statistically significant and clinically meaningful improvement of the 5 treated patient as measured by
the duration of survival, progression free survival, response rate or duration of response. In a preferred
embodiment, the medicament is useful for increasing the response rate in a group of patients. In a
preferred embodiment, the medicament is useful for reducing metastasis in a patient suffering from
relapsed HERZ positive cancer during treatment with an 10anti-HER2 antibody by co-administering
said anti-VEGF antibody, preferably bevacizumab, and said anti-HER2 antibody, preferably
trastuzumab, to the patient. In a preferred embodiment, the invention comprises the use of an
anti-VEGF antibody for the manufacture of a medicament for preventing or reducing metastasis in a
patient, suffering from relapsed HERZ positive cancer, during or 15after treatment with an anti-HER2
antibody. A further embodiment is an anti-VEGF antibody for preventing or reducing metastasis in a
patient, suffering from relapsed HER2 positive cancer, during or after treatment with an anti-HER2
antibody. The anti-VEGF antibody is preferably bevacizumab which is preferably administered after a
first-line monotherapy with



20trastuzumab. In a preferred embodiment, the invention comprises the use of an anti-VEGF antibody
for the manufacture of a medicament for preventing or reducing metastasis in a patient, suffering from
relapsed HER2 positive cancer, during treatment with an anti-HER2 antibody. 25Thus, preferably said
medicament is administered during treatment wlih said anti- HER2 antibody. In a preferred
embodiment, the invention comprises the use of an-aiiti-VEGF antibody for the manufacture of a
medicament for preventing or reducing metastasis in a patient, suffering from relapsed HER?2 positive
cancer, during a fir, onotherap anti-HERZ antiho sa.ld
medicament is mﬁlgtgié{éjﬁﬁﬁ%(gcf irsSt- #\ﬁeg rrgg othel;léEptﬁFvv spaldy Ani- t@% antib ofy -17-Ina
preferred embodiment, the invention comprises the use GEantarftAREEFSERHBEE for 1158 hanufacture
of a medicament for preventing or reducing metastasis in a patignt @mf:férir{gﬁf?@hﬁé[hpé’é@)HERz

positive cancer, after treatment with an anti-HER2 antibody. 5Thus, preferabl ament is
administered aftecireatrantwihisaid ahtrdER2 antib nvention
comprises the u @}g{,%@ antisiEGR-antibody for the manufacture of a medicamentfoxpreventing or
reducing metas tagis i@, patlent sugfferlng from relaps , afteg-a first- 10line
monotherapy with an anti-HER2 antlbody Thus, preferably said medlcament |s ad glqpé%grec after a
first-line monoth Fapy ymh sait-ant=HERZ2-antibody Thete JEtastas g nventior_l
refers to the transghgsion.qheancerous cells from the pri "g fu?‘r{S? (51 6HeGr'more sites elsewhere in
a patient. 15Means te determipe, if.a,canceg has metas és@agléif’é‘kﬁown in the aft@qgkinclude bone
scan, chest X-ray a(f:fer treaf‘mé zé%l sean, and tumo rl@é@%&_k‘é@oﬁhé@ﬁﬁs "medlcament for
preventing metas as IS" or "medicament for reducing metastasistipisligsed herein refer to use jof the
medicament as g prophylactic agent Reduction of a minimum
of 15-25% of standardised
o _ uptake value (SUV) after
30% decrease; PR one treatment cycle, and of | PMR
confirmed at 4 weeks > 25% aftermore than one
| treatment cycle
Increase of standardised
uptake value (SUV) <25%
, . or decrease of SUV <15%
Neither PR nor PD D No visible increase the SMD
criteria met extent of FDG tumour
(>20% of longest
dimension) uptake
Increase of SUV>25%
Visible increase of FDG
20% increase, no CR, tumour uptake (>20% of
PR, SD documented PD longest dimension} PMD
before increased disease Appearance of new FDG
uptake in metastatic
lesions '
5 Thus “Response (RE)” and “Non-Response (NR)” according to this invention are

most preferably established based on data acquired by the combination of
computer tomography (CT) and 2-{18F]-Fluoro-2-deoxyglucose positron emission
tomography (FDG-PET) {Kellof, G. J. ., et al, Clin Canc Res 11 (2005) 2785- 2808
and Young H,, et al,, Eur ] Canc 35 (1999) 1773-82) using both the RECIST and



against metastasis in patient suffering from relapsed HER2 positive cancer in this 20 way inhibiting or
reducing a further transmission of cancerous cells from the primary tumor to one or more sites
elsewhere in a patient. This means that the metastasis of the primary, metastatic tumor or cancer is
prevented, delayed, or inhibited. Preferably the metastasis of the liver is prevented or reduced, which
means that metastatic transmission of cancerous cellsifrom the primary tumor to 25the liver is
prevented or reduced. In the context of this invention, additional other cytotoxic, chemotherapeutic or

anti-cancer age r ounds that enhance t%e effect such a m e used in the

i VEGE At bR A b e T Y ROt (D oV D body
treatment after falke astargingr tthBrapyy praesralsddesoined s Um+s monotherapy, with an anti-HER2
antibody (i.e. in a patient suffering from relapsed HER2 positive cancer after treatment with first-line

trastuzumab moRetperseRIPréi8rabRitrecsitilvieg Fiakilb8d- s diiHERM ahtibodpicdrmnbination

treatment or the anti-\ksF@Abed\ gathentis ssadwrthoa-suah (Tdse- 2dditionat @yteixic,
chemotherapeuti anti-cancer agents, of gompounds that enhance the .effects-of h nts. Such
agents in%lude, f@%xanﬁ]eﬁlrés: a(flgela%i E%é egﬁ(ggﬂévrn ents wit Segnnqagﬁffg%%%gicﬁlo sa?:ﬁalsﬁ&e
cyclophosphamigReteTsneng eland ,’cﬁﬁo%‘éﬁi%ﬂ&'l (Y% kbR QBlatin (CisP; e.g.
platinol(r)) busulfan (e.g. mylerano), melphalan, carmustine (BCNU), streptozotocin,
triethylenemelaniva-FErnsIRySH or BRdtsekishad rimetatsitdsT suterad Fabtadtérdte (MTX),
etoposide (VP16;tetke vepesiihg, Sviecapidpuiina:(6NRd6+thisDyudiinie T6FIE R )cyfarabihe (Ara-C),
5- fluorouraci (%&%ﬁgé%qmyagf@-gfmgg@@»_agamm&mg).s ;@k}h@oﬁkﬁé)a%l?@éibiotjcs,
such as actinomygcin,D, doxqr In =y amycl'. daun ICI nomycin), bleomycin,
mithramy&in and R ;%fﬂ%a 5, ﬁ@ﬁ%ﬁ\%ﬁgﬁ alﬁ%%loglég%uaclh gﬁﬁﬁgns ir]i-ﬁé (VCR), vinblastine, and
the like; and other antitumor agents, such as paclitaxel (e.g. taxol(r)) and pae%it >§el derivati\ées, the
cytostatic agents- §HatlBRiEEIRISE dh dRiIBNARetha (BEXS§eifedd t%’ §) As25Rgn
corticosteroids sticheds prédnisenenenicieusidésnzypoe inkibitorsmictnals bydrbxyepeatesdhiino acid
depleting enzymgg sugh sssashavaginase.Aecovrinandyetherialicagidhdeariyativesnandisimilar,
diverse antitumor agents. The following.agents may.alsq be used as additional agents: arnifostine (e.g.
ethyo10), dactin(%rr‘?g%%,I FEChiore SS%@(H%%PJ‘;&}%{ tr]n]ﬁg’[a?;?1 I,ls?fremta zsgq%)%on%%c Bp%ogs%]ﬁamide,
lomustink® (CCNWsaesesbiRih 3 (&g DEdaRIsTyerHeRaLife '%é.&p?kjémiﬁﬁtm,%éeﬁ%ﬁb%ﬁ] lipo (e.g.
daunoxome(r)), peesadbazing; smitemyeimatdoactilel feagmiaxoteindO) aldesiatiiy, eartboplatin,

oxaliplatin, cladripine, camprathesin. GRTilL (HnatecaAn - LQhyar oxyné-etbih Gamptethesia(5N38),
floxuridine, fludarabine, ifosfamide, |darub{§n mesn%gj‘ rfﬁqtrg)rréggte%mterferon al

mitoxantrone, togéf&éhxyléhﬁféﬁﬁgﬁwegé i Bt a fo %ﬁﬁ%?%li%%rﬁﬁ}&%ﬁ%ﬁétane,
pegaspargase, pehpstatint Rlopbroivampskcanweitdiahrexifess atesrigesivekiesetacerabibguanine,
thiotepaggiracil mustand, winese|biesohlarampueib-Riefarably she«ansi- Y6 Fiantibbdyoblusienti-HER2
antibody combingion Yea PR INe ANGYE G AR BRI DLIS USRS SIhgHLsich additonal
agents. In the context of this invention, an anti-hormonal agegt ay be used in the antﬁgnﬁl\/EGF
antibody plus HESRD ety EEHIREHoPfrE4aTeEnt BF s Bie R E R HXRIGUY trBESHEHY tter failure
of a prior therapyelesket &DBR 2 jpréonfir brdiseaaorotherapy, with an anti-HER2 antibody (i.e. in a patient
suffering from 35relapsed HERZ positive cancer). As used herein, the term "anti-hormonal agent" - 19
- includes naturafpe Syaihetia aeganiaBerpepticiencoshpetthddiRat petitveeguilate’ arefrhibibhermone
action opumors ﬁl&%@,orﬁﬁor@h&%e”l‘z%éPSH&QG’(KE)E@m&'SbﬁE;ﬁ%'d IREEPIAE 2RIRYOPISED nse

anti-estrogens such as tamoxifen, raloxifene, aromatase inhih{'{m 4(5)-imidazoles, other aromatase
inhibitors, 42- 5 HSAFGHJEABXTEN, ¥HERYERADRSEENS YA FOHE OHARPIIBAS ARY 8FShifene (e.o.
Fareston0); anti-hivdrdgepesach B iflastablidbedilutamide, bicalutamide, leuprolide, and goserelin; and
pharmaceutically acceptable salts, acids or derivatives of any of the above; agonists and/or
antagonists of glycapedtaisn disythenasmsijchias Toltidkeastiynmafating hdumome (F8ed) ofyeoldistimulating
hormone (TSH), and.. Q. luteinizing hormeee, (k) andd-HRk dshteinizing harmens releasing
hormone); the LHRH gonlzt goserelin acetate, corTmercEill?gf\vallzianQAﬁaz?S? Szu%ﬁda%xég g(I;As('grz'@s‘Zeneca);
the LHREY antagSAs aisitharhiB8NEAEE) 128 2 $aBhthaiey 1)- SR
D-alanyl-4-chlorc:&rsshewytal args- Sh@mpyridingn)hpoaayinaenanegthers, that are in need
pyridinylcarbony L-tdysi-NG-(3-pyridinyl-carbonyl1)-D-lysyl-L-leucyl-N6-( 1- 15
methylethyl)-L-lysyl-L-proline (e.g Antide(r), Ares-Serono); the LHRH antagonist ganirelix acetate; the
steroidal anti-andrgoRnSYRIRIETIBRARSIRIRATRAL ch mBoRslTal agetaiRosprparEialy available as
Megace(r) (Bristol-Myers Oncology); the nonsteroidal anti-androgen flutamide (2-methyl-N-[4,
20-nitro-3- (trifluoromethyl) phenylpropanamide), commercially available as Eulexin(r)



20 (Schering Corp.); the non-steroidal anti-androgen nilutamide, (5,5-dimethy1-3- [4- nitro-3 -( trifluoro
methy1-4 Lnitropheny1)-4,4- dimethyl - imidazolidine-dione); and antagonists for other non-permissive
receptors, such as antagonists for RAR (retinoic acid receptor), RXR (retinoid X receptor), TR (thyroid
receptor), VDR (vitamin-D receptor), and the like. Preferably the anti-VEGF antibody plus anti- 25
HER2 antibody combination treatment or the anti-VE& antibody treatment is used without such
additional anti-hormonal agent. The use of the cytotoxic and other anticancer agents described above
in chemotherapelic AIMEns Sasieraly well sharagiepzed: I HCaaNGPHINSHARY AR, 218 their use
herein falls under the same consi eraeltlons ?or‘monltorlng tolerance and effectiveness and for _
controlling admirighedietmerkéerdrer B age isplndirreinmrmentsdfdF Ra iy ensa™sétual
dosages of the cytoioxicrafentsemayewvanittiependiddiijfomtiedatient's cultured cell response
determined by using histoculture methods. Generally, the dosage will be reduced compared to the
amount used in thie-ahsengerofadriionahpthes agenis- VERF- dnjibedlydhsagesiafan piidative cytotoxic

agent cag be in e %?on%?PJﬂam%a%ﬁ@ygbgmé@mgwEﬁrﬂﬂg%wmﬁ indicatad Byin atro
responses or responses in ammzﬁ models, can be redtécegi b}/ lép 0 EXJO toQ% orq%r 0 r&? nitude
concentration or’AMBHRRATHUL A ddttaPHotsGe AAPRRPLAIRIBSH E%Xi@r‘ngﬁ} SFihe' physician,
the condition of threfpatinedanidithe etfelttive insdiot the rhEreisptitic th & Basdd on the in vitro
responsiveness of the primary cultured malignant cells or histocultured tissue sample, or the
responses observed iprtiie@dpeogriaterentntiariodaision thenpontexthef tis idvantion-Xddifonal
antipbrplife_rative agdepkuinay be H%ﬁglv'faEcé%éhﬁ %mgmga%mﬂpw%? patiddERFanDadyn erab)
combinatjon treatment e anti- antibody, treatment after failur riar ther preferably
a prior f?} t-line Mt %%%%‘%%B%,Q\Bﬁﬁ%é‘he ac?l'ﬁgﬁf@ﬁﬁ‘?a%%%%‘?%c ﬁ iﬁn,a%%:l"g(%fr{r?pﬁ)gﬁn %g‘lt%{r?ggof the
enzyme farmnesylrpi@teitptriisferasesanefimmbiors G il 7a68ptr drodhe RRALEBHEFY, hcluding
the compounds digdiesedanfbclarmetgin PS5 pientgd\bsnt RBPREHERDHd38yE 268824,
6,586,447, 6,071,935, 649536418 AR AR, G:RPGAAOARES 479543, and IniematianaliRatent
Publication WO 01/: Q%’ ) Preferabl¥t e r?‘H:I-VEGF ?I‘tlﬁlg) %8'“3 ﬁ?&"H%Be% antibody combination
treatment or the $HPYBCEE BAASEET PESHHIEIARIS Q4 Wikttt stich AddibRA antiproliferative agents.
20In the context of this invention, an effective amount of ionizing)nrﬁgiatiqn may be carried out and/or a

radiophdfmaceuti®arnpasitiabigsaith athtmney iheUnthivietss OB SRSCA R ERS A b ody
combination treatritertidrantiHéEiRiavElGR ahtibgdyitrestremboditoefhillicd wfea prioeehapalsss preferably
a prior first-line rpaneiberapyanMitlr enrestiblieR Zankibadn ita:tin @opatiapdisuiferingh fromnrelgpsed 25
HERZ2 positive cancer). The spurce of radiation can.be.gither r I infernal tq the patient being
treated. When the QSQFE%’ iglé[?(?élrn 16 [ﬁljemgﬁségr?t, ![%%r%we?gg?/%% krc;%v%c/%:wr ’ag%eﬁt rr?al%%g?hﬂﬁ:diation
therapy (EBRT). WHeHSarsotide & itahidiis antdedy-«J e gaslsibire e ardist R eiigd
brachytherapy (BimRatieattivelatgrasctar disénig shéraeitexnofithisinpgntion ead betsélddtéd from the
group 30 includir&gltilgldw.ot 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 antipody. it is: als | lahel I ith such
radioactive isoto%gés? Brefera If Eﬂ%"&ﬁﬁiﬁ EG ea}rélit\l%fcll)%é]l]p%gg nﬁgﬁé%zqgftlgg%ﬁ r%)l?n?&y%(gig -21 -
treatment or the &PHCYEIR AREFRHASHIF SRS aTRHJOT SSRHI8 AP PAG ﬁﬂ‘f.‘%\?&ﬂfﬁtion
therapy is a stangduagdstré itk ikon Gontroling afreresestalsis orithope rabtid ¥ERIors @neilor ttirsor
metastasgs. Imppeyed gsylis havebeesrsgenwhanadiationiihgrpymbasbesngarebiped with

chemotherapy. Radiation therapy is based on the principle.that high-d iation.delivered to a
target area will ré& ?ﬂrﬂﬁgtdéjﬁﬁr%?tf‘%%r%é’ﬁgﬁ% %Be%ﬁ%b%&n}ur&%?sgazﬁnéﬁ%gpfggﬁegﬂﬁ% radiation

dosage regimen fomenieiedly drdmistrinteind antiadRebazietbairasde (o patiet &ftFfrftionation,
and must be carefidlyselefinedinrthenoalegitkrThe amount of 10 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 Stﬁﬂ%@{rﬁ&fé&éﬂ@%@fﬁ%&%ﬁ@qamxﬁ&@@m@owmlpihenwm hasspkead. A
typical course of treatment for tient.undergoing tadiation.thera il b dule over
a 1to 6 wWeek pe?’i"(‘)t@ﬁ Wieha" 6@%@‘&&%&&@8#%? gr% %8%&3@%5%%?@%%%%% z%iige?nt ina
single daily fractigi efapbin 2081ty EXO’ G@/Ei"f;oééiigfé%éé&’.‘W@é{b%@ﬁéﬁegmﬂ%%ﬁ%ﬂﬂ&ginvention |
there is synergy whestitunmoka fifetingndio patientssade HERR dpwithithe @ansbinalion weérsielinof the
invention and radiafion, In.atherwords, theripRbitippoliner drowth by neass.edhsasents

comprising the combination or single therapy of the invention is enhanced when combined



20 with radiation, optionally with additional chemotherapeutic or anticancer agents. Parameters of
adjuvant radiation therapies are, for example, contained in International Patent Publication WO
99/60023. The antibodies are administered to a patient according to known methods, by intravenous
administration as a bolus or by continuous infusion over a period of 25 time, by intramuscular,
intraperitoneal, intracerobrospinal, subcutaneous, intra&sticular, intrasynovial, or intrathecal routes.
Intravenous or subcutaneous administration of the antibodies is preferred. The present invention
further provides an article of manufacture comprising a container, a compaosition, within container
comprising an arPEEERibY 53028 A B RERR G IS RRBCIGRPthe ﬁéesrab MEcEbsition to
administer said amtNREGF antibody to a patient suffering from relapsed HER2 positive cancer during or
after treatment with an anti-HER2 antibody - 22 - about the indications, usage, dosage, administration,
contraindicationstanatablyarrings-CORGEmind dle hisdsabsbehamergpapticaphaducisinmta preferred
embodiment, the article of manufacture containers may further include a pharmaceutically acceptable
carrier. The articlerefemdhufaatuie vag binthedinelbeedzserte diluent, which is preferably stored in a
separate additional container. As used herein, a "pharmaceutically acceptable carrier” is intended to

include any and alf fnaterialcompatibie nithiBbaymasautisahagministration including solvents,
dispersion media, coatings, antibacterial and antifungal agents, isotonic and 10 absorption delaying

agents, and othermaigiialsrandipemRoLnss.comipatibie ith ARy Measytieal AdMinistiatippyExcept

insofar as any conventlpnal @etgégt%e% erg is incompatible with t%gctlz\ile gce)n;gou(ﬁldvurs_i? g}ereof in

the compositionsgé\‘etﬂe?ﬁv%hntion are con?erﬁ%’llé:?éd? LTr%?eStr%Sé?itary active compoahﬂ%sacan also be

incorporated intotFeagBisstiensthaTrE Jo oG ahermpicdtsrd Autiidly dpd Prévedbagssit the
understanding ofdhé/ presegidnVERtian: théddjies seppreaforlieipis set forihin theappbendeastdlaims. It is

understoggl that modifications, cap,he made.n Mg Rrogaduies et fadh withaut departingrdeam the spirit
of the invention. Description of the Figures Z#‘F{?lure %Antltpmor aCtI\lIr'%/ 0 agtfgmbmed trascguzumab
g‘tg] Eh B% Qa Lé ] miun iy

and bevacizumaytfa A b BBva FeStMeRtSI6RE 8h {UMOr growih aftét faStuzumab

treatment failure vrein &itrets of HAHERVS|GiYRN (BIABIPIoRERT O Retheada AliATSERSIELS after
injection of tumor cells pigitat o the xhaxis e Ypflidedeidde sk feastuzunab e 2fo tloaelpyg dose of

30mg/kg and maipienanag s, et kamalkg.ansaRRED AL daBne AniTiale af Group B
were divided mtc;é ree further Grou%i'? (sq_uare_slafter dag/ (H%g), Cigg ) Tll]e treatrpent ngh
trastuzuritab alorfe AL REHEE Shi FEHE ot BTRARS TS B L & 18 THERE 2"
(maintenance dosey G formselnn B0tead swabusannbbiméirteaasreedose of 15mg/kg once weekly in

combination with an additional bevacizumab treatment dose at 5Smg/kg twice weekly (triangles) and D)
from day 61 bevarhzitarab ‘dir Gnhokentwicth evaek(yawhewd theatmeefwith thasbugulinalilisrdizcentinued

(crosses). Time RAIRIR WVASR-ORBNPURRIE ) ALRICEEoF BB chemical substance (in contrast to the
term “first-line combination therapy” which refers to a first-line therapy with two

20 or more chemical or biochemical substances).

In a preferred embodiment, the invention comprises co-administering said anti-
VEGF antibody and said anti-HER2 antibody to the patient.

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

25 use in the treatment of tumors, tumor metastases, or cancer in general,

The invention further comprises a method of treating a patient suffering from
relapsed HER2 positive cancer during or after treatment with an anti-HER2
antibody comprising administering to the patient a therapeutically effective amount
of an anti-VEGF antibody.

30 In a preferred embodiment, the invention comprises a method of treating a patient

suffering from relapsed HER2 positive cancer during treatment with an anti-HER2



5 10 Figure 2 mice (***) were sacrified based on termination criteria are indicated by one or more
asterisks (*). Effect of (A) no treatment-vehicle group, (B) trastuzumab treatment alone (until day 83),
(C) (combined trastuzumab and bevacizumab treatment (day 61 - day 112) after trastuzumab
treatment alone (day 27 - day 60) and (D) bevacizumab treatment alone (day 61 - day 112) after
trastuzumab treatment alone (day 27- day 60) on liveramnetastasis. Mean value of human Alu DNA
sequence (pg/ml) quantitated from liver tissue using real-time PCR and plotted on the y-axis.
Experimental Procedures Introduction The current study examined th%antltu ctl % of a) the

combination of 15tk B aHBBLEVAGBUREE Hia 1) the REtHieht WA e hedl

svaciZumab alone, after
the failure of tra&tmmabftaeaetmeﬁﬁélﬁwtrbhémrﬂb%@@)@ﬁ@éﬁﬁ?nﬁfﬁfélth"u?Ff'f’é’P%liﬂgsﬂ?ﬁ the study

were to examlneﬁﬁgggg%@fcgm}ment on metastasis. Test agents Trastuzumab was provided as a
25mg/m1 stock solution in Histidine-HC1, alpha- 20 alpha Trehalose (60mM), 0.01% Polysorb, pH 6.0

Trealosg (S0mAl D B B Tt il en Speropeiely i PBS
rehalose (60m % Po vastie). Both splutions wer, t r ely in
i RS A L e A st

for |njectléns Ceil e AURAA breast cancer cell line KPL-4 has been
established fromatitébarligrantipiesrdreitissRsmet e heaasicasAdBrRRABHTANHIS T HYA MRy skin

metastasis and QyefexpressEsFRihbdamily necdptate (Harebsithsiii EBRAPoBLE. @arrter 79 (1999)
707-17) Tumor cells are routinely cultured in DMEM medium (PAA Laboratories, Austria)

supplemented witt, 1 Q% fetalpavings SRt hPAd) @iles? siMrivigiutamine B0niGibeay ar SNE in a

water-saturated atmasphere gt 5 % GO Clnineriarmed yithitrmsiahblokhy,Ix (PAA)
splitting tW|ce/weH£k eﬁ 4 alltdre] %\ﬁj %Js%gg%g?)?nﬁ%%e}gtﬁ -24c}13 Anlrﬁalsosgsgc ge%e (C.B.-17)

mice; agd 10-12 Wéék%wﬁbﬂg/‘ﬁ}é‘@ﬁt a0 PLEHAM SRR SB zCFeIcfabs any) are mamtalned under
specific-pathogewfteea temditiva with Heihoyoké sofistd heligwt: Lllﬁelﬁsdéhéﬁ‘efﬁ SR g STiternational

guidelines (GV- § Sglas:¢ Oglgggnl;@erschG) After arrival, animals are housed in the quarantine part of
the animal facility for one week to get accustomed to new environment and for observation.

Continuous heal itorin rie e tfoad LAlieamin faneuaise, (acidified
pH 2.5-3) are pl’;?/ltfe%ﬂ a0 gi‘ﬁ&ﬂ‘&i QfQ}gaﬂgg Qpl@é.ml&ke A i@

cancer refers to a procedure or course of action that is designed to reduce or
15 climinate the number of cancer cells in a patient, or to alleviate the symptoms of a
cancer. "A method of treating” cancer or another proliferative disorder does not
necessarily mean that the cancer cells or other disorder will, in fact, be eliminated,
that the number of cells or disorder will, in fact, be reduced, or that the symptoms
of a cancer or other disorder will, in fact, be alleviated. Often, a method of treating
20 cancer will be performed even with a low likelihood of success, but which, given the
medical history and estimated survival expectancy of a patient, is nevertheless

deemed an overall beneficial course of action.

It is self-evident that the antibodies are administered to the patient in
therapeutically effective amount which is the amount of the subject compound or
25 combination that will elicit the biological or medical response of a tissue, system,
animal or human that is being sought by the researcher, veterinarian, medical

doctor or other clinician.

The amount of anti-VEGF antibody administration or of anti-VEGF and anti-
HER? antibody co-administration and the timing of administration will depend on
30 the type {species, gender, age, weight, etc.) and condition of the patient being
treated and the severity of the disease or condition being treated. Usually typical
dosages of anti-VEGF and anti-HER2 antibody like bevacizumab and trastuzumab

are used. For example, the dosages for administration of the antibodies according to



Tumor growth inhibition studies in vivo 10Tumor 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 1001km) the final
cell titer was adjusted to 0.75 x 108 / ml. Tumor cell suspension was carefully mixed with transfer
pipette to avoid cell aggregation. Anesthesia was 15 p&rformed using a Stephens inhalation unit for
small animals with preincubation chamber (plexiglas), individual mouse nose-mask (silicon) and
Isoflurane (Pharmacia-Upjohn, Germany).in a g¢losed circylati t f ection the
fur of the anlmalék\ﬁ/é'é@ﬂﬁ%(fa?—&renl? a F)r}dlrﬁ % gpc a%? lz ﬁ] 93 %?2-81 gflgnv?/%g&‘? H}]cted
orthotopically at anofunmeocot zqvenam@dﬁemgtmtwp)e%hm@%wﬁaﬁ %‘ﬁﬁ’n fi bl?" each
anesthetized moggage QiR Qﬂ;lg@i@ptﬁ m&lmnt@gdhgntmabelhslmpmg@gnlwwm@ctgﬂ akpretigh the skin
under the nipple. Jumey cofinisstionsareenpRds ot d el ths eunerimenlodomigring:daimals

0

were controlled éaely detection inical s ‘gh (ciij-:‘ sefeff(tact 25 F%rmoqltgélgl
througho#gt the eib‘éﬁ"rﬂeﬁ’cgft]f‘%tﬂc?dﬁf’b\fe éhff’églli%e f i5Was s ogﬁrﬁea%tedl fiio times weeKly and the
tumor volume waksaealStredixg caliperitteicd mékwlwmﬂyﬁmér%mE%%’aﬁlﬂ’m according
to NCI protocol (f; \éusﬂdgsaef?aw&kgak% aoasl@ln@/age joaig:ablg shapykinaetensaftdmeorsizgninanm,
Teicher, B., Anticapeer, g (IExelopmentauida, Humate Rish-Rd 48 kIRL taldation SOvalues

- were documenteHlas mean an Standa eviation. atment of anlm?ls T&I@ gzgarmg mice

were randomizedigHgntth ks \%ﬁf?ﬁ%&%%ﬁ]ﬁ?ﬁ TR 1B RSER ot ) BEdch group

was closgly matchea before4batmeat, Whicfudegan 27 days after tumor ceII injection. Group A:
Vehicle group - received 5 10 ml/kg PBS buffer intraperitoneally (i.p.) once weekly. Group B:
Trastuzumab wagiadministededihy. wtateadingttose @hﬁ@*kﬁ@ﬂ(@ddﬂ@évédfbﬁﬂ@n@é {hsekhpdoses of
15 mylkg (ma'nte%%%?ngESE”AEga%QOa%ﬁ@i@?@lg’oﬂa@r% &W@@Wld@diﬂa&) thvaR Krther

Groups B', C andaD The tre trast zum w 4 with
once weekly dosadrprnist § l{!’gl%ﬁ‘ a(ﬂ ce 109 ose rgﬁ}a[t)%c?aﬁt ay 618?%§?mﬁgrt]§§_§gr%roup C

was switched to aecensbirmtibe aethiiial éﬂt@é@dﬁﬁ%ﬁ‘(&%%ﬂ/&ﬁ%%@%é‘k@?6'3%
bevacizugab (5 mgikadywieahweaiiiilppGroupod: qakayisly. tréhtmertionGoard was sWitched to

a monotherapy with bﬁvaC'Zum&b?&%mg/lﬁg e W@%'%h%x%’ﬂ@éx@ﬁ%ﬁé}%\é@m drastpesiowRb was
discontinued. 15EvValuation of astasis Sprea of t mor ce{ls |ntot \{vags B%rmmgg in

sacrificed animal¥ e tRtRsiSWIE RRRSPEESECBRING S Sehridider, et%l Exp, Metas. 19
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1. Tumors'in the Vahici8 group( roup grew rapidly and mice were stacrlflct:eqlggscllgﬁs!after injection
of tumor cells becalsedsy it Erais YRIGAGIE LGRS, €8 two separate contin

or one of the antibodies is administered on day 1 and the second antibody is
administered on day 2 to day 7, preferably on day 2 to 4. The terms “co-
administration” or “co-administering” with respect to the maintenance doses of the
25 anti-VEGF antibody and the anti-HER2 antibody mean that the maintenance doses
can be either administered simultaneously, e.g. during one continuous infusion, if
the treatment cycle is appropriate for both antibodies. Or the maintenance doses
are administered sequentially, either within one or several days, eg. the
maintenance dose of the anti HER2-antibody is administered every 3 weeks, and
30 the maintenance dose of the anti-VEGF antibody is administered every 2 weeks.
Also other treatment cycles /usually from 1 to 4 weeks, preferably from 2 to 3

weeks, may be used for both antibodies.

The term “after treatment with an anti-HER2 antibody” refers to the
administration of the anti-VEGF antibody which is administered after

35 discontinuing the treatment with the anti-HER2 antibody.



25 development of clinical symptoms. Treatment with trastuzumab (Group B) suppressed tumor
growth significantly; however, tumors started to regrow around day 50. The change to combination
treatment with trastuzumab and bevacizumab (Group C) as well as the switch to bevacizumab
monotherapy (Group D) beginning at day 61, both resulted in complete inhibition of tumor growth
durl_ng the 30duration of the experiment (day 112) and&reatment was well tolerated. - 26 - Table 1:
Antitumor activity of a) combined trastuzumab and bevacizumab and b) bevacizumab treatment alone
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progression free survival of such a patient, increasing the duration of response,
resulting in a statistically significant and clinically meaningful improvement of the
5 treated patient as measured by the duration of survival, progression free survival,
response rate or duration of response. In a preferred embodiment, the medicament

is useful for increasing the response rate in a group of patients.

In a preferred embodiment, the medicament is useful for reducing metastasis in a
patient suffering from relapsed HER2 positive cancer during treatment with an
10 anti-HER2 antibody by co-administering said anti-VEGF antibody, preferably
bevacizumab, and said anti-HER2 antibody, preferably trastuzumab, to the patient.

In a preferred embodiment, the invention comprises the use of an anti-VEGF
antibody for the manufacture of a medicament for preventing or reducing
metastasis in a patient, suffering from relapsed HER2 positive cancer, during or

15 after treatment with an anti-FHER2 antibody.

A further embodiment is an anti-VEGF antibody for preventing or reducing
metastasis in a patient, suffering from relapsed HER2 positive cancer, during or
after treatment with an anti-HER2 antibody. The anti-VEGF antibody is preferably
bevacizumab which is preferably administered after a first-line monotherapy with

20 trastuzumab.

In a preferred embodiment, the invention comprises the use of an anti~-VEGF
antibody for the manufacture of a medicament for preventing or reducing
metastasis in a patient, suffering from relapsed HER2 positive cancer, during

treatment with an anti-HER2 antibody.

25 Thus, preferably said medicament is administered during treatment with said anti-
HER2 antibody.

In a preferred embodiment, the invention comprises the use of an anti-VEGF

antibody for the manufacture of a medicament for preventing or reducing

metastasis in a patient, suffering from relapsed HER2 positive cancer, during a first-
30 line monotherapy with an anti-HER2 antibody.

Thus, preferably said medicament is administered during a first-line monotherapy
with said anti-HER2 antibody.
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In a preferred embodiment, the invention comprises the use of an anti-VEGF

antibody for the manufacture of a medicament for preventing or reducing

metastasis in a patient, suffering from relapsed HER2 positive cancer, after
treatment with an anti-HER2 antibody.

Thus, preferably said medicament is administered after treatment with said anti-
HER2 antibody.

In a preferred embodiment, the invention comprises the use of an anti-VEGF
antibody for the manufacture of a medicament for preventing or reducing
metastasis in a patient, suffering from relapsed HER2 positive cancer, after a first-

line monotherapy with an anti-HER2 antibody.

Thus, preferably said medicament is administered after a first-line monotherapy
with said anti-HER2 antibody

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.
Means to determine if a cancer has metastasized are known in the art and include

bone scan, chest X-ray, CAT scan, MRI scan, and tumor marker tests.

The terms “medicament for preventing metastasis” or “medicament for reducing
metastasis” as used herein refer to use of the medicament as a prophylactic agent
against metastasis in patient suffering from relapsed HER2 positive cancer in this
way inhibiting or reducing a further transmission of cancerous cells from the
primary tumor to one or more sites elsewhere in a patient. This means that the
metastasis of the primary, metastatic tumor or cancer is. prevented, delayed, or
inhibited. Preferably the metastasis of the liver is prevented or reduced, which
means that metastatic transmission of cancerous cells from the primary tumor to

the liver is prevented or reduced.

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
used in the anti-VEGF antibody plus anti-HER2 antibody combination treatment
or in the anti-VEGF antibody treatment after failure of a prior therapy, preferably a
prior first-line monotherapy, with an anti-HER2 antibody (i.e. in a patient suffering
from relapsed HER2 positive cancer after treatment with first-line trastuzumab
monotherapy). Preferably the anti-VEGF antibody plus anti-HER2 antibody

combination treatment or the anti-VEGF antibody treatment is used without such
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additional cytotoxic, chemotherapeutic or anti-cancer agents, or compounds that

enhance the effects of such agents.

Such agents include, for example: alkylating agents or agents with an alkylating
action, such as cyclophosphamide (CTX; e.g. cytoxan®), chlorambucil (CHL; e.g.
leukeran®), cisplatin (CisP; e.g. platinol®} busulfan (e.g. myleran®), melphalan,
carmustine (BCNU), streptozotocin, triethylenemelamine (TEM), mitomycin C,
and the like; anti-metabolites, such as methotrexate (MTX), etoposide (VP16; e.g.
vepesid®), 6-mercaptopurine {6MP), 6-thiocguanine {6TG), cytarabine (Afa—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
as vinca alkaloids such as vincristine (VCR), vinblastine, and the like; and other
antitumor agents, such as paclitaxel {e.g. taxol®) and paclitaxel 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
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®), gemcifabine
{e.g. gemzar®), daunorubicin lipo (e.g. daunoxome®), procarbazine, mitomycin,
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,
tamoxifen, teniposide, testolactone, thioguanine, thiotepa, uracil mustard,
vinorelbine, chlorambucil. Preferably the anti-VEGF antibody plus anti-HER2
antibody combination treatment or the anti-VEGF antibody treatment is used

without such additional agents.

In the context of this invention, an anti-hormonal agent may be used in the anti-
anti-VEGF antibody plus HER2 antibody combination treatrnent or in the anti-
VEGEF antibody treatment after failure of a prior therapy, preferably a prior first-
line monotherapy, with an anti-HER2 antibody (i.e. in a patient suffering from

relapsed HER2 positive cancer). As used herein, the term "anti-hormonal agent”
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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, 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
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}-
D-alanyi-4-chloro-D-phenylalanyl-3-(3-pyridinyl)-D-alanyl-L-sexyl-N6-(3-
pyridinylcarbonyl)-L-lysyl-N6-(3-pyridinyl-carbonyl)-D-lysyl-L-leucyl-N6-(1-
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);
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-(trifluoromethyl-4’-nitrophenyl)-4,4-dimethyl-imidazolidine-dione); and
antagonists for other non-permissive receptors, such as antagonists for RAR
(retinoic acid receptor), RXR (retinoid X receptor), TR (thyroid receptor}, VDR
(vitamin-D receptor), and the like. Preferably the anti-VEGF antibody plus anti-
HER2 antibody combination treatment or the anti-VEGF antibody treatment is

used without such additional anti-hormonal agent.

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 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.
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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
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-HER?2 antibody combination treatment or in the
anti-VEGF antibody treatment after failure of a prior therapy, preferably a prior
first-line monotherapy, with an anti-HER2 antibody, including, for example:
[nhibitors 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, 6,495,504,
6,150,377, 6,596,735 and 6,479,513, and International Patent Publication WO
01/40217. Preferably the anti-VEGF antibody plus anti-HER2 antibody
combination treatment or the anti-VEGF antibody treatment is used without such

additional antiproliferative agents.

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-HERZ antibody combination treatment or in the anti-VEGF
antibody treatment after failure of a prior therapy, preferably a prior first-line
monotherapy, with an anti-HER2 antibody (i.e. in a patient suffering from relapsed
HER2 positive cancer). The source of radiation can be either external or internai 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 radioactive isotopes.
Preferably the anti-VEGF antibody plus anti-HER2 antibody combination
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treatment or the anti-VEGF antibody treatment is used without such ionizing

radiation.

Radiation therapy is a standard treatment for controlling unresectable or inoperable

tumors and/or tumor metastases. Improved results have been seen when radiation

5 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

10 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

15 to the patient in a single daily fraction of about 1.8 to 2.0 Gy, 5 days a week. In 2

preferred embodiment of this invention there is synergy when tumors in human

patients are treated with the combination treatment of the invention and radiation.

In other words, the inhibition of tumor growth by means of the agents comprising

the combination or single therapy of the invention is enhanced when combined

20 with radiation, optionally with additional chemotherapeutic or anticancer agents.

Parameters of adjuvant radiation therapies are, for example, contained in
International Patent Publication WO 99/60023.

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

administration of the antibodies is preferred.

The present invention further provides an article of manufacture comprising a
container, a composition within the container comprising an anti-VEGF antibody

30 and a package insert instructing the user of the composition to administer said anti-
VEGF antibody to a patient suffering from relapsed HER2 positive cancer during or
after treatment with an anti-HER2 antibody

The term “package insert” refers to instructions customarily included in

commercial packages of therapeutic products, which may include information
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about the indications, usage, dosage, administration, contraindications and/or

warnings concerning the use of such therapeutic products.

In a preferred embodiment, the article of manufacture containers may further
include a pharmaceutically acceptable carrier. The article of manufacture may
further include a sterile diluent, which is preferably stored in a separate additional

container.

As used herein, a "pharmaceutically acceptable carrier” is intended to include any
and all material compatible with pharmaceutical administration including solvents,
dispersion media, coatings, antibacterial and antifungal agents, isotonic and
absorption delaying agents, and othet materials and compounds compatible with
pharmaceutical administration. Except insofar as any conventional media or agent
is incompatible with the active compound, use thereof in the compositions of the
invention are contemplated. Supplementary active compounds can also be

incorporated into the compositions.

The following examples and figures 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 modifications can be made in the procedures set forth without

departing from the spirit of the invention.

Description of the Figures

Figure 1 Antitumor activity of a) combined trastuzumab and bevacizumab
treatment and b) bevacizumab treatment alone on tumor growth
after trastuzumab 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. A)Vehicle (circles), B) trastuzumab at
loading dose of 30mg/kg and maintenance dose of 15mg/kg once
weekly (squares). At day 60 the animals of Group B were divided
into three further Groups B’ (squares after day 60), C and D. The
treatment with trastuzumab alone was maintained only for Group B’
with once weekly doses of 15 mg/kg (maintenance dose).C} from day
61 trastuzumab maintenance dose of 15mg/kg once weekly in
combination with an additional bevacizumab treatment dose at
5mg/kg twice weekly (triangles) and D) from day 61 bevacizumab at
5mg/kg twice weekly when treatment with trastuzumab is

discontinued {crosses). Time points when one mouse (*) or more



896 434 159 92 127 84 83 1034 485 158 148 97 80 87 193 228 95 57

10

15

20

25

30

=23

mice (***) were sacrified based on termination criteria are indicated

by one or more asterisks (*).

Figure 2 Effect of (A) no treatment-vehicle group, {B) trastuzumab treatment
alone (until day 83), (C) (combined trastuzumab and bevacizumab
treatment (day 61 - day 112) after trastuzumab treatment alone
{day 27 - day 60) and (D) bevacizumab treatment alone (day 61 -
day 112) after trastuzumab treatment alone (day 27 - day 60) on liver
metastasis. Mean value of human Alu DNA sequence (pg/ml)
quantitated from liver tissue using real-time PCR and plotted on the

y-axis.

Experimental Procedures

Introduction

The current study examined the antitumor activity of a) the combination of
trastuzumab and bevacizumab and b) the treatment with bevacizumab alone, after
the failure of trastuzumab treatment alone in human breast xenograft model.

Further aims of the study were to examine the effects of treatment on metastasis.
Test agents

Trastuzumab was provided as a 25mg/ml stock solution in Histidine-HCI, 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 lines 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 et al.,, Br. ]. 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.
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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
observation. Continuous health monitoring is carried out on regular basis. Diet
food (Alltromin) and water (acidified pH 2.5-3) are provided ad libitum.

Tumor growth inhibition 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
100um) 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. m.f.p.)
injection, cells were injected orthotopically 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. Tumor 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 (TV
= 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.
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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 27 days after tumor cell injection. Group A: Vehicle group - received
10 ml/kg PBS buffer intraperitoneally (i.p.) once weekly. Group B: Trastuzumab
was administered i.p. at a loading dose of 30 mg/kg, followed by once weekly doses
of 15 mg/kg (maintenance dose). At day 60 the animals of Group B were divided
into three further Groups B’, C and D. The treatment with trastuzumab alone was
maintained only for Group B’ with once weekly doses of 15 mg/kg (maintenance
dose). Group C: At day 61, treatment for Group C was switched to a combination
treatment of trastuzumab (15 mg/kg once weekly i.p.) and bevacizumab (5 mg/kg
twice weekly i.p.). Group D: At day 61, treatment for Group D was switched to a
monotherapy with bevacizumab (5 mg/kg twice weekly i.p.) while treatment with

trastuzumab was discontinued.
Evaluation of metastasis

Spread of tumor cells into the lung was determined in sacrificed animals. Metastasis
was measured according to Schneider, T., et al., Clin. Exp. Metas. 19 (2002) 571-
582. Briefly, lung tissue was harvested and human Alu sequences were quantified by
real-time PCR. Higher human DNA levels, 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 1.
Tumors in the vehicle group (Group A) grew rapidly and mice were sacrificed 73
days after injection of tumor cells because of ulceration of tumors and the
development of clinical symptoms. Treatment with trastuzumab (Group B) '
suppressed tumor growth significantly; however, tumors started to regrow around
day 50. The change to combination treatment with trastuzumab and bevacizumab
(Group C) as well as the switch to bevacizumab mbnotherapy (Group D) beginning
at day 61, both resulted in complete inhibition of tumor growth during the

duration of the experiment {day 112) and treatment was well tolerated.



175157 104 105 112 122 68 110 103 - 27 - The effect of treatment on liver metastasis is shown in
figure 2 and table 2. The combination of trastuzumab and bevacizumab after trastuzumab treatment
failure resulted in a sharp decrease of metastasis. Levels of human Alu sequences (correlating to
invasion of tumor cells into secondary tissue) are significantly lower 5 in animals treated with a
combination therapy for 31 days starting at day 61 cofipared to vehicle treated animals that were
sacrificed at day 73. Also metastasis was suppressed in trastuzumab or bevacizumab monotherapy
treated animals sacrificed on day 83 or 112 respectively This surprising effect on metastasis is in
contrast with the effect seen with cytotoxic drugs (Geldof et al., Anticancer Res. 8 10(1988) 1335-40,
Murphy, J., Clin. Oncol. 11 (1993) 199-201, and D&2Rlek et al., Cancer Res. 61 (2001) 2857-61).
Table 2: Effect of treatienhon disterimetastasish ied Diduras: afy andi hredabiz veadttimd PCR and is

reported for each agimal;, YGRCIfeMihent alone on tumor growth after trastuzumab treatment
5 failure (data for figure 1). Mean tumor volume in mm’ is reported and the
standard deviation (SD).

X Change from
 Change from Trastuzumab
. Trastuzumab to
Day Vehicle 5D Trastuzur’nab S§D | Trastuzumab + | SD t.o SD
(A} (B +B) Bevacizumab Bevacizumab
monotherapy
(C) (D)
27 85 27 81 29
29 115 42 106 36
34 136 66 100 49
37 193 108 97 70
41 235 163 133 100
44 335 220 139 128
48 406 309 172 181
51 591 463 201 203
55 690 479 263 286
58 565 333 315 383
60 729 402 393 426
63 911 391 493 531 407 263 427 365
65 858 313 585 582 350 210 306 220
70 1213 | 440 798 776 190 45 180 142
73 1015 330 961 841 149 44 154 112
77 861 418 146 45 129 78
79 896 434 159 92 127 84
83 1034 485 158 148 97 B0
87 193 228 95 57
91 ‘ 159 166 100 82
94 225 292 120 106
98 242 340 112 95
101 154 160 120 108
105 : 119 109 92 85
108 175 157 104 105
112 122 68 110 103




(day 73) Trastuzumab (B +B') (day 83) Bevacizumab (D) (day 112) Trastuzumab -3- Bevacizumab (C)
(day 112) human DNA [pg/m11 41.750 21.000 12.250 7.155 51.400 10.550 7.405 6.785 54.500
26.600 45.600
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The effect of treatment on liver metastasis is shown in figure 2 and table 2. The
combination of trastuzumab and bevacizumab after trastuzumab treatment failure
resulted in a sharp decrease of metastasis. Levels of human Alu sequences
(correlating to invasion of tumor cells into secondary tissue) are significantly lower

5 in animals treated with a combination therapy for 31 days starting at day 61
compared to vehicle treated animals that were sacrificed at day 73. Also metastasis
was suppressed in trastuzumab or bevacizumab monotherapy treated animals
sacrificed on day 83 or 112 respectively This surprising effect on metastasis is in
contrast with the effect seen with cytotoxic drugs (Geldof et al., Anticancer Res. 8

10 (1988) 1335-40, Murphy, J., Clin. Oncol. 11 (1993} 199-201, and De larco et al,,
Cancer Res. 61 {2001) 2857-61}.

Table 2:
Effect of treatment on liver metastasis. Alu DNA was quantified by real-time PCR

and is reported for each animal.

Vehicle | Trastuzumab ) Trastuzumab +
Bevacizumab (D) )
(A) (B +B’) (day 112) Bevacizumab (C)
(day 73) (day 83) (day 112)
41.750 21.000 12.250 7.155
51.400 10,550 7.405 6.785
human 54.500 26.600 45,600 15.500
DNA 19.300 12.250 29,200 8.040
[pg/ml] 6.545 37.900 7.640 8.305
48.550 25.050 22.900
7.740
Mean 37.008 22,225 18.962 9.157

15



15.500 19.300 12.250 29.200 8.040 6.545 37.900 7.640 8.305 48.550 25.050 22.900 7.740 Mean
37.008 22.225 18.962
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Patent Claims

1. Use of an anti-VEGF antibody for the manufacture of a medicament for preventing or
reducing metastasis in a patient, suffering from relapsed HER2 positive breast cancer,
during or after treatment with an anti-HER2 antibody, wherein said relapsed HER2

5 positive breast cancer refers to the uncontrolled growth of abnormal cells
characterized by HER2 protein overexpression in fumor patients who initially
responded to previous therapy with an anti-HER2 antibody, but in whom the
therapeutic response was not maintained during treatment with said anti-HER2

antibody.

10 2. Use according to claim 1 characterized in that said medicament is for administration

to the patient during treatment with an anti-HER?2 antibody.

3. Use according to claim 2 characterized in that said medicament is for administration

to the patient following a first-line monotherapy with an anti-HER2 antibody.

4. Use according to claim 1 characterized in that said medicament is for administration
15 to the patient after treatment with an anti-HER?2 antibody.

5. Use according to claim 4 characterized in that said medicament is for administration

to the patient after a first-line monotherapy with an anti-HER2 antibody.

6. Use according to any ope of claims 1 to 5, characterized in that said anti-VEGF i1s

bevacizumab.

20 7. The use of any one of claims 1 to 6, characterized in that said anti-HER2 antibody is

trastuzumab.



9.157 15 -28 - Patent Claims 1. Use of an anti-VEGF antibody for the manufacture of a medicament
for preventing or reducing metastasis in a patient, suffering from relapsed HER2 positive breast
cancer, during or after treatment with an anti-HER2 antibody, wherein said relapsed HER2 5 positive
breast cancer refers to the uncontrolled growth of abnormal cells characterized by HER2 protein
overexpression in tumor patients who. initially resgonded to previous therapy with an anti-HER2
antibody, but in whom the therapeutic response was not maintained during treatment with said
anti-HER2 aintiedy; 1RGP saidemerdingstoiclaimthehaf petosizack b that spig imesicamantis for
administration ig {he patient,during iealmsst with.anantiHERS anlibady, S, s aegardino to claim 2
characterized ff tha salic me icament s for administration to the patient following a first-line
monotherapy With an aFtiER 2ihndydy herein said eckpsstdiidR fonerdine PEsRsT sens e Eder that said
medicament istfottadmipisitatied kbtortheqiatientrafier dtbatriahetitiad ai-HER2 antibody. 5. Use

according 1o il RauBsteIARMLINARRAChIARIEHD PR A0 WINSR AR hadatient after a

first-line monot e,r?é{) with an anti-HER?2 antlbodﬁg. 6. Use according to any one of claims 1 to 5,

characterized MHRHESHFUMPVERE T BRAHMEBPOB FHROTE G 29 BAREIELHEE 0 6,
characterized ircttatsadthstidHER2HERRDodp g rastuzumab. - 29 - 8. An anti-VEGF antibody for use
in a method of preventing or reducing metastasis in a patient, suffering from relapsed HER2 positive
breast cancer, Th ingior EHE ratrgisdByeft With R0kt RZianibadyhmb ereindsdid sielapses HER2
positive breasttﬁgngt%&ec{&ri% t%@ge%pnclzgn t%wgnq&wﬁgﬂ%@lggg?l cells characterized by HER2
protein 5 overexpPessmn In ttimor patients who Initially responded-to previous therapy with an
anti-HER?2 antibody, byt in.whom the therapeutic response. was not maintained during treatment with
il Ak HER 2 BBy PG HECSH PE S 2RO 0r B acB AR GO LR BLHRTEN 1€ for
administration e thesigrdtfeHoaingrglitse lirsaorethovithy ari - HERERAt Awded1010. The anti-VEGF
“antibody for use according to claim 9, which is for administration to the patient following a first-line
monotherapy. With amiaVHGIERA bl yisd heddadiantt R santikioklysfésruskragenndimgtto claim 8,

which is for adginighiationdp JegRatlsMRis LieRFIeN Il AN anti-HER2 antibody.

12. The anti-VEGF antibody for use according to claim 11, which is for administration to

15 the patient after a first-line monotherapy with an anti-HER?2 antibody.

13. The anti-VEGF antibody for use according to any one of claims 8-12, whch is

bevacizumab.

14. The anti-VEGF antibody according to any of claims 8-13, characterized in that said
anti-HER 2 antibody is trastuzumab.

20 15. The anti-VEGF antibody according to claim 8 characterized in that said anti-VEGF
" is bevacizumab which is for administration afier a first-line monotherapy with

frastuzumab,.

16. Use according to claim 1 characterized in that said anti-VEGF is bevacizumab and in
that said medicament is for administration after a first-line monotherapy with

25 trastuzumab.



12. The anti-VEGF antibody for use according to claim 11, which is for administration to 15the patient
after a first-line monotherapy with an anti-HER2 antibody. 13. The anti-VEGF antibody for use
according to any one of claims 8-12, which is bevacizumab. 14. The anti-VEGF antibody according to
any of claims 8-13, characterized in that said anti-HERZ2 antibody is trastuzumab. 2015. The
anti-VEGF antibody according to claim 8 charactegiged in that said anti-VEGF is bevacizumab which is
for administration after a first-line monotherapy with trastuzumab. 16. Use according to claim 1
characterized in that said anti-VEGF is bevacizumab and in that said medicament is for administration
after a first-line monotherapy with 25trastuzumab. - 30 - TUMOR THERAPY WITII AN ANTEVEGF
ANTIBODY Abstract 5The-pré&rt iehtisnprbvides AMted brarsatitgapatient suffering from
relapsed HER2 positive cancer with an anti-VEGF antibody during or after treatment with an antiHER2

antibody. The invention also provides correspojrlcil)ir}[g agticles of manufacture. (Fig. I)
SLFac

5  The present invention provides a method of treating a patient suffering from relapsed
HER2 positive cancer with an anti-VEGF antibody during or after treatment with an anti-

HER?2 antibody. The invention also provides corresponding articles of manufacture.

(Fig. 1)



